


June 30. 1996 

The Honorable Tony Kntlwles 
Governor of Alaska 
P .O. Bo.x 110001 
Juneou, Ah.skn !)!}811-0001 

Dear Sir: 

I subm.i.l herewith the annual rcpMt ffom the Agricultural and Forestry Exp!•J"im£~nl ~taticm, & hoot ot 

Agri(ultur~ and Land Rc~O\lrces Management, Univer::.ity of Alaska F'r~i1·bnnk:-; for the periOd t•nding 

DPcember 31, 1995. 'nus iR done in uccordauce with an Her. of Congn.'RS, ~1pproved }.1rln:.h i, 18117: entitled 

"An n.:t lo Pslnhl.ish ngr icult ura 1 cxp,..,·tm~nt statiuns. in connectJ1 m "'1 t h l ht• ugrkuhura l colleges ~>,.,lfl 1.­

li !'ilwu in the severs I stales und<~r lht• provisions of an acL approved .July 1., 1862, and under the acts 

s upplementary thcr<.>to," and a b o of thl::! net of tht> \laskn Tt·rrJLm·ial LeglSL~Hutt' approvl'fll\fan:h 12, 

1 193;), arc:('pfing lht! provisious of the act of Congn'Rs. 

Very respectfully, 

G. Allen M1tchcll 
Acli!Hl' Director 

AFES State1nent of Purpose 
'T'he Ahu;ka Agricultmal nncl !i'orC'f:try Experunent Statio11 (AF£8) Pl'O\ideH uew informatjon to managl' 

reuewahle rr.fmurct•f. at h igh latitudes. and t o "improve technolocy for enhancing llw t:!Conumic well-hei.tl!! 
ancl quuJity of life aT thesP latitudes Whllt• for~.:<tL:r::;, iarmors. und land maua~ers lhC our rc.:;carch J't',.,ulLs, 
all.t\Ja:-.lwno; b(·m~f•t u·om lhe wise use of lnnd resources. Ow• re.:;eureh project~ an in rt!sJXloSt to requests 
!"rom protlucL'n:>. inclusn·i<~s. a nd ,t ule and fedel'al a~cncics for informatiou 11 .. plant, animal, ::tnd ,oil 
aciPnrPs; forest sciences; and resour<'CH management. 
Exp~rimenl stnt1on !':Cit!n1ists ]mbiibh re.;;~arch in :;;cit•nl if'ic journals, conf<•run1 t; prc.H.'ePdiog-!, books, and 

in experiment statwn bullctillH, c.arC'uJars, newsletters. re:-;eardl prob'Tess report~, and rnis~ellnne11tH 
publications t;cienllilt:'l !tl!ill ui:..;,:e.rn.inate their hnrlin~s tht•<Jugh C'OIUl'!l'C'nces, public presunt.Hi ion;:, work 
shops, nnd other public information programs. 

Adminit;Lllllively, i\1-'ES is an integral pnrl of lhe School of .\h'I'icultm·e an1l L:1nd R(:'sllUH:e::­

Management (SALR.M) ot tht~ Uoivt•1·~ity of Alaskn Fmrhnnkii;. 'fruj,j ao~sociatil)ll pruvide>-~ ~~ rhr ·ct lmk 
between re,;eareh ~nd l<'aehin~;. Scientisb who conduct rcst.•arch at the experiment statio1. abo tearh, 
;;;haring their l' x.-pertiJ:>e vm h hot h undNgraduate a.ud graduate ~tudents. 
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Propagating 
Asiatic 
hybrid lilies 
bJ : Dr. PuLrici£1 S. Hn/lorwy 
A~>~>frCiut~ pm/t':;MJr of l1ortit:ul/wY! 

a ny v1altivarJo.O r1f i\ ... iatk h\•britl Ltlic 
hav · h··en l··~letl over th(l year..; at 

4 the 0e01'~l!tlOU Hot<lllicrd lli:lrrlcn, 
' l11il' gmup oflilics is th e mo~t rchably hr1rdy lily in 
lntel'iur Ala::.ka and providt•s brilliallt c:olnr 1lisplnys 

Dr. /'"' ll••llultu\' dcmom;trut es Iii) pr<~J•U~,,tilnt tcdwiques 
fl() 'stfJdNil frrsm !Vd/.•r /·:ll!m••ntury ::-,rlwol durinc till 
Earth Day prn~mm (.1FF.8 {Jhoru). 

in late .July rual Aug-~ ,f . Homr•l\VnP.t ~ nnd C• mm •r-
ein! growers cnn 1 ·a ilv i nc t·~nSl' Lhe:i.r qmmti \ of 
lilit~ by n~~eta~ivcly pnmagatmg Lhe hulbs. 

Asiutic hybrid iilics fwvl• l't·alv bulhs. The~e hnlb.-
are nnt onclol'ed in fl flfi Jlel',\ cO\•erin!! "liCh llF- m 
onion IJl ittlip. I.u-;tead. the hulhs nrt• t'llmpO:it'l l oFn 
St•dn;;. •)fiOO..,f'. 01 t1 IJ\' ~cnl· · . :\uyiimP 1flar flt,weriilg 
liJHI 1 hrnu~hf,ul.: w inter. the:;e -~· Jll'!O •'lln bt• har 
ve L·•d ami JII'•J}Iaga t cd to Jlrouucc liuv bulhlllt"' tJJ,tt 
'~ 1111 I IV¥ ••r in t:v.·o m· thrc~ yt>ur .... The thllmving 
mPI hlld 1 an e:u;y anti quwk \'i'D!I to gt•l plfl\ty of 
bull.,;, from one lrHgt' hulh. 

;a Hnmove the parent hulh ft·om i1.1:; pndtlllf..{ maLe-
J'tUI ' V¥otld t~haviugH, sawciw:t, !!l.C. l. \Vn::.lt lhu IJulb in 
t• lcau wa lt:!r to rcmovt! t h [s mateJ'lul. P~d ull' 110 

nmr~ thnn 25 JH:rtt•nl (J! thl" spoon-"hnpud, !1c:;hy 
"wnlt·~. Di:sc~lnl an.) th,,t appear di~>uased or broken, 

• Fill t wn-1 h ird" of n uew J.)la tic hn~ (Zipli)C 
W•Jrl\s \u·llt v.;itl1 \'ermH~ulitc t hnt i!; :tV<tilnhlu ut 
gar,I•'JJ •.~euter:- nnd ''ommercinl ~....-e,~nlwu~PS 
~\ l ui~t~ 11 thi>VC·rmit•u.lit • until it I:- uniformly wet huL 
Vlrttl n1 al i!Uditt~ water. 
~ D. •n h~ ::r.ru••::- intlJ Lhe lw.g and mix intn 1 h • 

v<:rm1o • Itt;• Muke nur ·~1ch -"c:al" i:- (:ompleteiy 
sur rt1llllded lly llllli,., t v~rm11 II) ILl!_ A CJllilrt-«iz,·r:l bag 
<'lUl hold about u rl •l7.t!ll ,;c:ll~:; !':j( ,Wt.: (.;Om nwl'l:ial 
~rowors du~L the ·l'.iJ•'!'; w1th a funga~tJ,> J)rtiJI 1<1 

inserliu,., it,to t lw hng, hu t T hnv•• ll('Ve.r fr)lmd t lt 1t 
m:-ce:,:,lll') ( lose till• hn~. 

:a Pol up ~hL p~mmt bL1lh. Plact.! th e container m a 
l'oul tm\ iwume.nt (SIS lu ·15 F) umiJ rrrowth hegins. 
\'Vhcn y•Jtmg sho!ll.-; .lppl'ar . lwin .. tlw •·onta iner into 
; w Lrlll rotlm rw f'T••t'nhnu l t u l'umn. \Vith P-111'{' 

th.J> pa1 •nl hulh m 1111 t JltllllL'd m1(hll1l'- m .~pring . 

It Ll )Wf't'illg IICrrurs JJidOOI's keep ••rowmg t lw J!},mt 
ilfter !lowe ring, aud don't rcm(JVC nn) lnling'L·. Plant 
lw h1~lh :tmi fll!aL:h•"rl "-tl'llltll the ~arden inJun~:: . 

·• l-'t-tt t l rl hog I'll II flf St!Ul~.,; U1td v~nnie11tli til' m o 
worm romn {:.~.ppru)UID 1tely 7U [•I. t\voi rl <.'(Jid 
\Vindow~ill::. or hot tiouth- t ac·in~ w1ndm\s. CheC"k rhe 
ba~r at ]cuRL onc:e n w~d• to make sure vm·mir·ulitt• 



W'cller student ; Jtll plllstu rmlf.' U.'l t ,{1'(1/,;; (o,. l'te th rrd s!rp of tlte propugutitll.f pr·uc~:;;; W1dr'l' tile walcil{rd und ht4p{ut 
g ui!imra: (If Pal H o fluJJ'O)' 8tmk~tts u,~ 1'1' tJI>lr tu cu /,•., hcnrw 011111· ww J,· (AFI<JS JllrQfrl) . 

stay ;-, mois t . ln a J,out th.n:~e we.,.ks, be~in ,·heckin ~S tor, a non-frr>t->z:mg upprmrun::tt~y 10 .F' ~r::lj.!P). 
for small h u lhl~t::, forming a1 the base nf l:'aL!h sL!ak. Kt-ep Lh(• natl'1 moust, hut avni,] oveT wn.t . rin~ Ln 
Keep the sca le» in th D varmiL:uli tl'" until you not-icc l)Tevent fhuR;UlJ;I'LlWtll . They u~ed ubuut twu mnn t hs 
sonw roots a nd g1•cr' n s hoot- d c~vcllnpmg· fi·om the or cold H .. mperalw·(,~ ulllt~ilk "tonn<:~nr:y. 

'Ore Abinlir h:tbria' fily at six 1/W.IIil• ::; 

(A FES p'mlo}. 

bulblet~;;, ·• D~pendi.ng on Lhe t.i.rne ol )'ea.r, l lud lwlblel'i ean 
.. Care1ully be rNlll"rllld to 

r~>movc the tbe warm room 
b u11)It~ts from lhe or greenhoUSl' Asiatie lily 
sca le, and pla uL in la t.~· Ap ri m~ to -, 
t lw m in flats m en~.:ountge new 
s lw llo"'' eonta ln- !l.f'fJ"'rth . 'The 
e1 s u..~iog s i l!I'illr' tiny hullllt'.l s 
p rJtting m ix. ca.u al.:iO he 
W<i l.<)r lo h cp plllnted direcrly 
Llte soil moist . (JlJldllo rR in a 

•• Aftt:t r the wunn , s u.nnj 
hulult· t~~ f{lnn location. tloomc 
on£'. or r a r ely 
twu, strap · 
shaped !eaves, 
t hC') gtl dormAnt. 
Place Lhe eun-
ta..W e1·s or flat 
irl .1 coni envi-
l:'rnlm t•nl (r-out 
,.~lim , relh~•·nl-

c·ulLtV~lrS m:1y 
h loom during 
tfH~ Sf'.COnd 
sum mer, but 
thr> flower 
d1,.;plav i~ be~i 
lw g.i.J.u.W tg i.u 
the third 
:-sUnlmt•.r. 

draH ing l>y /Jr. 
Pul. 1-lurtnu •tY 
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<:;fit•nt·t• f~lir. ('h(Jrlit• 

}(nigh t and Hnh \'an 

\ 'elrlh u ,-en 

lwcl.~rmmd, lt111l. on. 

}\ .~CI('IIIX {orr 

p 1. tic:ipuf/1 

dL.'IU01!.,[/\1iL'S ll 

~~~ nti{rr· prim:tpli! fu r 

SiL'phur Spr:J/'rvu•. 

Researc ers judge science fairs 
rrhe School of Agriculture and Land Re-
'lources !v'lana ~emenfs f:wu lL~·. staff and 
students wm ked in m8ny eapf!cit.ies with 
vu T·iom; !Whoo 1 sdcrwo f: 1 h:~ d u t• ing Spnng 
1996. Volunte~rs jud~ed :science projt•ct. or 
papers at lmmacul nte Conception School 
t.illd i\ lonroe ,Ju nior TTi~h SC'hool Science 
• air ( ebnta 1-y 8-9), the Fa n·bank~ Disll ict 

Rtience Fair (M.1rch 20-22) and t he .\laska 
..,tatewide High School Science F,ymposium 
(March 23). T he SALRM guve :·wit>ru-e 
awaTds for outst<tndi ng rn·ojecls t•elaLed to 
agncu lture f:lml natural resources a t the 
Fairban ks Districl ScJEmce Fail' and out-
!itaml ing papers rela ted to ag1·iculture and 
natural reso,u·ces a t t hco Alnska Stat.cwido 
High School Science SyrnpoAium. 

-phuto.o.; h;• Valerie Hr•nd rich. on-

Judge~ amlutli .,. \'nlunh: ~' t'c- in11Ulh tl: (' lt risti YcJUn~, 

John _\ lrlcn, ( hurlir• f·night, ' l'rt m Mll lont• Sll~ph~n 
Sporn m , Tim quiLilt~l, ,JeiUJLl'er Pugu1, ~ ""j' B•·ckel·, 
Roll Van Veld ltltiz<•H. Dndeett :\in'~iak. L•tla Oliver, 
D nV() M. tddux. ':llL~~w Todd. JVl,~,'ltuu Kul'btioll . Elt!nJJ 
Spnnow {ICS nwll\ftm t•m Rdwol~ Hr.it•uc" Fail' 
Coordinator ior four· yeat·s), Rhanm ~chlcntner, 
Sll·phnnie P1lu M trtu.J • llt·hcrt C'mvJl• n f 'r·nnington 
Chapin Vnl(• j it• Tit>ndril'kson H nJ fi' rt'i.lm n u~by ' 



Science •lWAt dn wet'~ J.:lHn Lt. tlu~ 

fo llowin~ ·tuJ(•!lL"i. 

l<'airbauk::, District "'cience Fair 
£,.uk ~ua ~:nh11,.h, khdt•rgnrt~"n t "l lrm my 

h1)usc sm.k . Wood1 ivc.r 
~Ut'a La'A- Weil l 1"1, 11 ursc rl'l ding:," l'~url 

Cret!k 
Antly Pern•c. ~"'' , ' Dn f •rtili;wr,; W( rk 'r' 

Nt•r•lu.lt• 
1\nri :-vJn, in . .3''1, "Spa ced uul t mTol,o.;," Pt.arl 

Lt ,.., 
.Ja mil• High , ~1 , '" Pian l grov·t h ,'' North PolL 
,Joan ~ lo n·~ J ~ "\ug• lfl ],],-. mtn p.tpe l' " 

D(•nali 
T ily Fitch, ()'1 , 'f) ()'l' ancl ·he frond t ha in ." 

Luivt.<r.:- tly PIU'k 

~rnmnli~ 1 Sp. tT~>W , 7 lll, ".Sa lmfm nil 

wt>ed \\ h.u kt•r; ~1UU1"4le 

Pa trid .( .Judnv, 7' , "YmH,t gn1w1h ill 
d.ilie 11 t •mpcmtttrt'"·,, Mcnuo. 

Ala ~-ok.a • tatewidP 11 ••. Scien('t' 
~)'lllpo iurn, Out tandin~ L,aper 
Kelly Roo-" noxe), ''Tltt! _nicmhes in 

11 ti ht~· wntor ver<ms hot.tlcd wn• ~'r: nn 
• ~xv•·•'imeni in Will l't s 1J.Jpliu!!." 
I nthrop 

·'tic· Paul Sparrow. MD cgt'tH.iatjou ot 
1 t kmg m.tt •r1nl , :\ nnrr ,. 

Chw·Jw Km:;llr (top plwl~>) ft (l'l l wl II u 

\OI/118 !>• ••ntr,t ct ··• nb, $ h<'r pnrJ : l 'cntr r 
plwtr•s fealru·e thrc• scit'trL'•' d1sp/ .•·.s. Dr. 
Fredr r Hu~iJv • \1 JUt ur:lltLg fft'llll, 1111d 

l·.lt•11u ,.;;Jiurrrm' (l, , , .• <'II!;" Zf' Ore: :VItlll~····'l 

l tlr< .\{u ):<t ,<;f!ltr I''' It 1/i •h Sc /tJIII S!'i, nee 
."'>ymp,t-titllrl oml tire J.',li,.,•alrl• Distrir.t 
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Establishing Alaska 
w·ldflower meadow gardens 
by: Om 11u (. !h. t ledge 
J\L ~ .• NRM 

and 
Or. Pnrn:cio S. HrJllmc•uy 
As.soc:t.ate p m {essor of lwrtlculture 

la ska v-. il<.Ul ower ~ardc:n:. h ave an 
appeal a n d henuty he1'iUi n~ nUl 1!)'1 

sta t e>. To ('nsun pmr v.ih l flO\'>'cr 
g-a rd n grow" t •t tts potential. ph~ase tAke t hc tim.~ to 
rl•a cl Lbe foUowm g informat10 1. 

So ils: Till m· m·cak up the st)il surfut:e t o at least 
two incht's 1ljjep. a llhc,ugL. deep .L' is better. W ild· 
t1ower 'ie(!ds sown on lllltll lf•d -..ml or s01l will prevult 
or lielay ~ee cl g~ rm mation . l f time pL rmits till, Etl low 
\'.C'L'd seeds to {;!::!rmitltlte. tlH 11 ttll n~ui n to t•luru..ultt,, 
'IR mar:.y weeds as possihll' Rc·pealcLl t tlliug., for "nl' 
~wn.<:on before sowing m in im iz1.1r,; weed:, esperm lly 
perennials that ea n out-comiJetc t he Wildflower s. 

\Vi hJilu\1\o e r s: Use Alaska ~ilclllowt>r.s , non·nativc 
fluwu · or a combination of' Loth. U s.:! caution w hen 
::.electing R non-r u.tivo wiltlflower. Avoid t.ho~e t h<lt 
an~ considt·rt•d noxious or !11\ \Sivc WL't. d!'. A Honcom­

pt!litiv<~ buw ;b grass such ns 'Tundra' gl.micou~ 

Llucgr•\s:-. C" 'l:l he adrl •d for a l rue tnnacJow look. 
\o1ixt.u rt' ::;hould he 50-RO pcrcenl gra ,.;s seed by 
v. eigh t and 20-50 pen.'t•nt wildflower fWl'd. 

Sowin g: Sow up t o five tunc;.; r.he rei'(IUlJ.llton cled 

sowing rnte, e;,perinlly il' u<:int! .\.la,;ku wUdlluwers. 
~ow !\l,J'>!n wiiJfltlwf•t· in lhe fnJ (l.mrly-tn-mirl 
HL•ptemher) nnd uon-nativt• WlldOowt'rr-> in ;;plin~. 
Combine nne part wilcl11uwl'r '-,I·Nl:-. with rom· JHll'l" 
ll lt:, llump :;nnd (i.e. buiiJt>r'~ 1>: nd). Divid~ tlw "nnrl/ 
seed mJxh tr(• iu hall u nd broadl''l"'L in two rlirer.t ion:-. 
lor mOJ l' even coveraijl', Clf!ntl:· T n kt! I h1•n Lamp or 
roll t he .::oil to J,!ct goocl .:uil to seed cuut.t:tct. 
~r a in t cnan ce: lrriC!ate, if por;;.sib]e, fm· ahout ~ix 

WL eks ufter sowing to dfL'<tivt•ly t!st..ubli~:<h v-. li£H1ow· 
cr,; nn1l onhancL• flowering. You may need w pPriudi· 
c; lh weed during the liret scu~m lo maxi tuize 
wild tlower,. . Follll\'lring t'l'>Lahlil-'hllleul , trt•e F;eedline-R 
and p l·renn ia l W~l1 tls lll'lV il t\',Hl lh r_. 1111 uJqw. T!y tu 
pnllnp llv l't' l11(1\ed tlwn t1> mnintu..i.n tLL• iutngnt• or· 
tlw meadov •. 

Ei-ht b lis.hmc.nt: \J'., -n. I JVI wilc.lnowei· mixe-
pl·ovich 1 he he, <·,,1m :111cl -huN 1h11;1tg the fir.ot 
tb..rec ~·t:ars, hu gruduully lw · nmwl-: :mel nou-
ha rdy pcnmwnls die For 1-w. t ~ 'lllllts. r~·&llW every 
three years. It wi ll takn "C\'t.•ral vear:. foro t 1W 
Alaskn wildflowt•r meadow ga t·d, n to cstah lit:h uud 
f1owcr. Ala~ka v. i ld11ower sf'erl;l Jftt'n have complex 
gt r minaLiou t•equit, n1rnts, and , h • }'I ants may 
appeill one or morl ~Par · ·l.L er -:owing. Wit 11 [lll 
Lienee, you cu. u h11 V t ! n lwa 1 Ldul wilcUl0v-. dt 1 tea duw 
and h Jp con f;erve our ,\}a ,J :1 twrive w-lrli111Wt!r~ ['or 
11a ~y )'l 'a t s. 

-Researchers recommend seeds 
R ecommen d ed Alaska wildflowe r!'l 

IuJian pot,lln (Hcd_ysarow ttlpinum) 
Wild sweet. pea (HedyRamm Mcz~l.•·zzzii) 

T all .Jtwob';; 1addf'r (Polcmm iu.m ucutiflnrum) 
Dwarf .J.Ienh"s ladcier Po/(mfHlfun p u{rh.;rn rrw m ) 
Strawbt•rry ~'PUWlh (Ciwnopodwm m p ircttum ) 
Ye llow hawkweed (Hiernrium smbrui.)u d wn) 
Goldenrod ( Snlid czgu multimdwfa l 
Burnet (SanJ?uisorba o/licinahs) 
Yo rrow (Achillea borealis) 
Siberia n a<>ter (Aster sibiri.cus) 
Wild i1·i!'l (Ins selusa) 
Arctic lupine (Lupinu::; 1lrelicus) 
Arnica (Arntca a lpina) 

.f~ ro/)()real is \ul. ~H No. :2 

Recommended non-native 
wildf1owe1·s 
Dwnc's ro('ket (llcsperis mutrondfi s) 

Sh•1sla dais~ ( Chry.llrmt 11-:rnum 1iw.t£mu m) 
Shi rk y poppy (PfJpm•t.r 1 h•wus) 
California JlOI'IJ) lE,ch.~dwl ow mlif(JtJl ica) 
Yan·ow (Achi i/P.a •r illc(olruml 
Rocky Mmt 1t.nin rwn , tetum tPcnstemrm 
sf rictus) 
Wild chamomile t l'rtplcllrn~perm UI/l 

inodoratu m) 



esea ch achievements 
• 

Managing Alask a beef for f01·agi ng 
Objectives of a five year. t urly w<•n to: ( 1) maxi-

mi ze u sc of Alaska forage tor beel <..~nt.l (2) man tge 
bP.ef cat tle on a fa ll calving sch t->nw - \ugu!'t tn 
eompare a nima l survival , hl ·1Ith, an < econumic 
considerations oflabor and l~ed to spring calvi ng. 
li'rom 1985 to 1990, Angus x Here forti cows in 
Palmer were managed to calve in P<~L.n·uary or 
Ma rch. Or. Bruce did not report production data for 
tha t period. ln 1990, the 36 cow herd was shifted to 
fall Cillving and the first erop was scheduled for Fall 
1991. With in objective 1, re,.;ults indicated that. 
spring grazing of brom<~grass should he postponed 
until m id-June to result in a 50%, yiuld i.ncrcase as 
pasture. hay 01' silage. Ca!J' crops for 199l-199i) 
wm·c 100, 80, 65, 20, and 80''f, rcspcC' .ivc ly. Dr. 
Bruce concluded that this sy , tem ou1 performed 
~pring calving and that the system s aves b11th grai'1 
a nd hay hut that fall calving re>duccci the number ,f 
rows per arrc because cal ves are grazed an extra 
summer. Howl'ver, no data was available that was 
re lated to health or economics of s prinl-{ vs. fall 
calvin g. ?\or did the experimental d<•-11-{n compa re 
cows within the herd or the t.wo ealvi 1g sehemes 
within n given year. Therefore. no :>t1l tis t.ic 1! com-
parisons were valid nor m a de . The r s ul t s reported 
by Dr-. Bruce do not suppm t a fall ealving seh mnc 
r.onclus ion. 

· AFRS lawlty contributiun 

Monito rin g fo1· b rucellosis 
Researchers monitored brucC'llo~-o shy 1akin~ blood 

samples from reindeer in each s~ward Peninsula 
herd. 'J'hcsc samples included a minimum of 20 
samples from yt:a.rling reindeer; their in edion rate 
ean indic.1 te t.he current rale of brucellosis trans-
mission. Ccr t tin hercls nol pr eviou.:;l.} .~a mplcd-Lhe 
St. f.awrencL b land PushH.k , OJ..m.a -Blodget.t. 
a nd ,'tcbbins he rds- wPre .-mmpl •cl more in ten -
s ively. Yearling infection rates ranged from 2 to 
60o/t Brucellosis tes ting res ults, compi led from th<· 
lasl fiv(• ~ ear:;. show re la tively high m f'ectio 111 r;-Jles 
in Seward Penins ula herds. This i ucludc--; t ho::;t· 
herds t hat were previously vaccinatt'd. Re.f'earrhers 

and L:'SDA hl· m~t.. l.I 0"-1.; cpiclem oloh'l-,t._ Wlll cl bSC:>ri the 
t:!tilcacy o{ the vacc•nP as appht·d t mk r fi •lei c 11di-
t.ions and will de\'elopJut.ltvulual ht ucdlosL~ control 
plans for each herd 0 n· ~r011p te,ted mo<'~t of t hf' 
reindeer hanoled <..~t St Luwre He I . land irt ,June 
19!15. All rei nt.lt>er lc!->ted nt..ga ivc for bt uclllosi3. We 
expect that withir 11 feN ven s USD \ wil' ~P!!Ulate 
a ll CPrvid spec ws to contrnl "n I eradtc<..~tL l t ucellos1s. 
G<•ng-raphieall) isoh.L•tl l.u rd~ ,..,ucb a~ the :-;t. 
Lawrence ls i: 1H.l hLal u tid lu cui ifi,,] hr lcl'lh>sis-
fr ee hased on a :otall,..,tH·al •<1mpling pt•rforn.ed over a 
period of SeVl raJ ye;11, 

·Ju lia n evins antt nnw Fin~tad D 

Sampling for trace elements 
Little i::; known 1.br ut the trace clement· t hat 

reindeer require. l )[ 1'-'CqUl'Of J. fl'l·lt'< rch i~ t:urrentJy 
($tahlishing baselin~_ dal~ on L ace ele.nent blood 
levels of western .\1 b ka dn1ll ('T · n rnrju nction with 
tJ·acP element ll~vcl, tn a v thbl,• forag-t.•-; Ih seli..nes 
can identify, 11nd pt·rhup ~ ~.;nwd\ l u >UJ!h ;.upple-
ments or cha r.gc.s to ~r aztng f'l t..ticeR th•fwt ePt.ies in 
mi nera ls ~:;ucl ns zint, phn:plmrus ir•m JLl 'lgllL't:>iu m, 
coppt•t, calcium :wd ~:~l'l emum L.Jw gutde ddicJPn-
ctes 1n some mil1L ral» t•an n•>ml t in lov. t•r ~~·owl h 
r lll es and dcc1·case< p 1Hi,ll't 1\ .t\. 

• Jtllia n euins and (Ire~ Fwst~d 

Ah1·age total ) ell r· p11tatoculttvnr t•\ h U 1 td in 
AI ska's Mat musk 1 \ ;.1llt.'V in 19~}i OJ 1s },j •het than 
t lw area':-: n ot i.ni~a . d fi,e-y<. u averrll.~l h~ t lower 
th m the irrigated tr1 I.:;,, ve· • ~r tvt r .,P. TI l 
average yield in in i~;;~ ecltr-al aero!'" ll.e ·15 \ .lriet-
i<~H was 16.6 :wd 20 :lCI tnn, pP d<.n hJJ Uw US# l 
and total cat r•qori(·~ n ,.;pc,••·t IVL'I ThP top \ it•ldmg 
irr igated cull 1var wan RlCJ Wa1 bu 128.6 l11n:o pnr acre 
tolal yie ld) followed t1v l'hicft.nn, C' hr rokt'i'. Cold 
Coin a nd '\tln ntic. Awra~t· vidtl'-' 1n the nnuir 1gated 
t ri:ds were 1 J t l:UJd lt-U, to.u-; pt.. r cr• f(H lw US# 1 
and t.otal cntcgori(-... rc sprdin 1y. 1'111 tn11 \ wld · ng 
1 onirriga tecl tult iv.tl \-\"'l"' R·u Wa1 ba C22 'J t on" per 
<H re total yield) followed h) L,litaHPU l'hi f air a nd 
Sw1gre. 

• Drmald R. Carl'/1!! 

Evaluating metam sodium -----------------Thirty-day nlu gll't!nh, .;, I · t l c1~ l'i cdlllll! , wt•rp 
tr.m,.,plnn terJ mtu field p lot· trt•ril l'd tlw pt \IOU . .., 

.July wit l1 0, !...:1, !10 Ill' lOll !!.illons JWl 'It'l l' of .t 
:..L!.i' 'D mL•ta m sodi •u1 .;<dlltlOI . f)lPt s w• ·r• p 1 pared 
a nd j,•rti Ji?.Hl aCI'OI'UIOI! l 1 t'(Jn llH!lTiul prud JL'l1011 

slunclards and wntt r •d lll'i rt•quin•< hroug,wut th e 

• urnmcriFn I l!l!JG 



gr owing season. Tarping did not affect weed ~-;eedling 

populations. Total weed seedlings popl.ll tion were 
rt:Jduced by 5 1, 82, and !H% m the plots reccjving 2n 
50, and 100 gallons per acre nf mctam soch um 
rt>spect ively, compared to plot<- receiving no metam 
Sl.!diu rn It cost from 3_. to 65°~ less to r emove weedR 
from plots rc a ted wi th increasing rat~s of mctam 
sodium. The metam sodium l t eutmcnts did not affect 
head lettuce yields. These results illul'l rate the 
potential for commer cial ve~wtable grower'-' to U " P. 

mctam sodiutn as n hm·bicide in Alasb~ and otlwr 
locations w1th :'.imilar growin g conditions. Subse-
quent data collccLion vill study if ml:!t am sodium 
provides m u ti-year control. 

·Donald E. Carlin!{ 

Developing simple inocu)at.ion method 
Ractcrial blight of rice, caused by Xanthomonas 

oryzae pathovar oryzae, is a major rice disease 
t hroughout Asia and much of lhe world , and is 
dreaded in U.S. rice growing r egions. Pat hogenicity 
lc~st is essential in positively identifying X. o. pv. 
oryzae. Collabm-ating with the USDA-ARS Foreign 
Di><easc, Weed Science ResE:~areh Unit, we rleveJoped 
a simple inoculation method. We used a ,;mall, 
p lastic syringe modified it) in filtrate riel:! leaves to 
apply the blictf'ria into rice leaves whi< h produced 
typica l water-soaked lf~sions m five to seven days. 
Exudate was often evident after ~ to ]0 days. We 
concluded that the current method of clippin!-! 
induces a hypersensitive reac:tion in rice. Tlw new 
improved infiltration methods induced true pathoge-
nicity of rice xanthomonads. 

• Ming Di and Jen4er H . McBeath 

Studying barley breeding 
ln the 19!15 barley breeding p rogra m F 2-F 1 

populations were advanced in bulk. Seledion with in 
l hese families wiJJ. begin in tl1e F6 gu H::r ation.. I n 
addition, Ji' I p la nts from the covL•rcd x naked cross 
Jol632/Thua1 were backcrossed lo .Joln:32 to incorpo-
rate the hig-her straw strength of that parent. Seeds 
from these crosseR will be field planted in 1996 to 
generate F2 progenies. 

A-::12, a line wit.h many kernels per head. was 
crossed to Uni(:ulm Morex tr.\ i..ug· to oi.Jhin a uniculm 
lmc with u high yidd per plan t. F l Heel was grown 
i11 the field in H)95, and in 1996 1"2 plants will he 
selected. 13est hmitcd tillerin~ lines with t.hc ln t gene 
w1.•rc selected in 1995, howevt>r t hese Jines wen~ 

gum!r ally Hterill' in the uppLI' fiord s. 
·Stephen Dofing 

Studyin~ ntaturity, y ield 
~~--------------

It is necesHary to understand developmental 
pn tterns that maximi:te grain y ield while minimizin~ 
ttme to maturity. )n one studj, it was concluded that 

Agro!JO/'Co di.~ \ nl 2i\, No. 2 

th e yield to malu rity rnt io 1s optimizl'd in •;:nrietie;; 
t hat take a long time to rt'<lch the he.a<linq stage 'lllU 

spend a short tJmc in the lwud i n~-to-llldlurity 
period. Stated diffe r!•n tlv, the pla n t. Rl1Pu ld <=pend a s 
much time as possible m the pre-heading c;tage, bm 
not take lo Ion ~· to ma ture. Tl1P. pre-h~ading pcnl)rl 
shou ld he follow~Ll hy fl .,hnrt, !!rain fi ll period. Thi ,; 
indicales the l mportaw·t· of rnp ct ~rain fil l r 1t.c:> iu 
northern-adu ptL)d v~ n •tiea. 

· Stephm Dofi.ng 

~'lanaging reindeer herds 
- ----------- · 

Live body WE"ll~hts of nd w l und ju \•cnile ~indccr 
on the Seward Pcnin uln were recon h}d durin~ lhe 
t 99i1 summer ond wintt•r hannhugs. Ha 1 ve;,tcd 
antler weights were n.•cor d t•d rlt ring- t he summf'l' 

handlings. Rep;roarchcrs and herd .... rs .lr•~ us in!-1 lbit< 
information to eva1unt~· har vec:::l, yielclR of mu1t and 
autlc r accordin~ t o sex a nd ,1ge. l1l'owth r02lt'R ·md 
rcprodu~:tive ~ut.:cc<"s art hew~ mnmtor••d in be1•d -; lo 
evaluate rang-e u.s a!{" a n< the e1Tet·ti" ,,n<' s;; of Vtu i 
ous hu;;bandry tecbniqu ~s. Rt ·pntly, a herdt·- hcgan 
u,ing dat~ eolled Pd hy Uw Rl•m<icPr fteseard1 
Progra m as cal:'l r .J tmg a n d culliu~ cn tc•rin 1o !'lelect 
faster KT"OWing, large budic•d, ami antlered rc·mdccr. 

• Gre{I Finslud 

Ranges, reindeer p r oduc tivity 
Velvet a ntlers :1ntl mt•at ore eomrnerual products 

of .t~.laska's reindeer iuduslrv. V,1rinttons i.u Hlllt•r 
and body growt h hav£ lweu ob~tr\ Pd bc l W+>f'n 
animals of adjoining ntm;l'"· Ri'l1ge char.!• tr•nt-oht't-o 
are Lelievccllo be rH!l-]Juu.::.ihle lor the va n a i.Jn:> 
Rl•indccr in Alaska f(Jragt• v • .r r.mnd nvt:>r larl{( 
r a11ges with mtmma1 inilu~-'ncc b, hu·ders. Rpr1ul-{ 
anrl Party su oull t•r foragf'--pr imn.r11y 1-wdg~_;s •mel 
willow,- provJder-; thP ~·!--;o;Pnbnl prott:oin a nd mineral" 
needed fm· body and unUer ~rowth. ~m1!-':'e and willow 
sa mples were ('ollectc•d from 12 si tf'"' clu ring ,June 
und rarly J u ly. S ix .~ itcs were lncated alon!; l he 
Nom e. Tt.•ller Road (Patrick P m;hn.•k range) . 1. 1tl f'lix 
s i tes were loeal•d on t h (l l\t>ttga.rouk Roatl. (Lnrry 
Dava · rnnge). Tho Pluu.t .uul ~nil Ana.ly<:iis Lah in 
Pallller anal ':t;t·d all ,umpl · f'm JWrt t''1t. n td • 
prot(·in. macro .md tl llt t. minct r ].., neutral and elf id 
di,re:sLil thl fihers. 1 h~ dala wt]l h · c~v;•haltN{ to 
c.Jetermine HUtdt•nt flux ann f'iht:r }t'Vt•h , for IS ' cl l{i.'S 
a nd willows on t la4C LW' l auj.)ining raogt•t~ 

• Gnw Fifu;tnd 

Computerizing reindeer research - -------
Durin~ t h(• pa>:t year. reindN'J" researcher::> col· 

lcctcd h er d dat. for 18 h~rd;;, aml :;h aJ'Nl t hi.; 
informntion with he•·dt•r;o:;l'.lnd othet· 1escurchN·s. \Ve 
,;h illed from :1 propridat y datHhase mauu~eu1t'ttt 

Roftwa re to a commt• t·ci 1Jiy fl vai1 bh~ ,m rl rnnr> w;er· 
fri endly produ c!. Wtl al:.u d~lfll~.:d and arr• currently 



implementing a World Wide \Veb pagt>, and have 
begun cn~aLing 11 Geogrnphk Informa t ion S ystem 
(GIS) containing range aml hl:'rd da la. We plan on 
including vegt~l atlon , topography, hydrology, soil vnd 
climatic datn, as well as n~indeer herd recon1s in the 
database. 

·Owen Guthrie and Greg Finstad 

Studying U sibelli vegetation 
Us,1bclh Coal Mm c funds vegetation inv~mlory and 

r evegetntion ;;tudies in an effort to u;;e the most 
recent knowledge and planr- materialE to contiauallv 
improve their revegl't ation . 'J'his is the fifth VeiH' of"a 
study that eva lu a te.-; growtl t of grnss species. on 
different growth media on wi.ndy, ;;outh-facing slopes 
for cover, nutrient ahsorplirm, and dm~omposition. 

Plant cover and soil nutrient data were obtained and 
additional plots were added to assess the effects ol' 
fertilization l'or varying numbers of years. 

Both Norcnast Bering hairgrass (Deschampsia 
beringensis), Nmtran tufted hairgrass (Deschampsia 
beringens is), and Arctared red fescue (Festuca 
rubra)- ·-all Agricu lt\l ral nnrl F orcstTy E xpl·rimcn l 
Station developed (' Ll ltiva rs-- have maintained Lhelr 
cover better than most other species on the plots 
fert ilized only nnce. Cover of many oi her species has 
decl ined subRtantial1y on th~sP plot;;. N ative coloni-
zation was greatest on plot t> <>ceded with legumes 
and consisted mostly of herbaceous species that 
follow disturbances, such as Lireweed (1!-pilobium 
angustifolium) and hluejoint reedgrass 
(Calamaf.{ros tis canadensi3), although thei·e were 
also Bebb willow (Salix bei>hiana) a n d paper birch 
(Betula papyri/era). Aspen (Populus tremuloides) 
sprouted from root fr agments where an organic ma t 
was used. 

· Dot Helm 

Studying Nolan revegetation 
SPPded gras,es l'requen l ly need lo ;:ltabilize r't>-

claimed minjng sites in the fiTst few years u ntil 
native plant species can establish. L1tt lc da ta exist 
for revegdation recommer1<i<1tiono; u sing native 
cuJtivars for placer mines in t he Upper Koyukuk 
region. Previous data focuses on introduced <"ultivars 
bPcause thuy were the only readily ava ilab lt; seeds at 
the time. Silverado Mines h a s st s-rted revegetation 
trials to assess pla nt. species and r~rti lizcrs. tha t a n~ 
appropria te fm· 1. h e area . Naturally colonizing 
grasse~ n~ also be111g· docu mented on n:claimpd 
exploration tra ils a od in the .1.11nin mine a rea. M ore 
than 20 sp(~cies of n atura l <~oloniz~:.•rs were fou nd in 
one area during t h1• first g·rowi ng ::;fli\ll:lon followin g 
reclamali(Jn. 

·Dot Helm 

Manag-ing. establishing woody plants 
This study co nli.nUi!J;! Ln evaJua te longer-term (five 

to 10 years) effects of growth media or mycort•luzal 
inoculum on woody plant growth nnd natural coloni-
zation on three 01i ned .,;iWs : .~ pl"(Jpns<~d ronl rnint.! 
near Palmer, un active coal mine ne-a.t' Healy, and an 
ahandonl.:'rl-bu t r scootly reclaimed-placer ru.i.ne 
localt~d 100 m iles northea:;;t of Fairl>a nks . 

At the Palme1 ~ite. p.la.ut ~owr.h is ::lUbQlaotiallv 
bette r on l.he thrtte soil -mflll•ria l Rite s co111parud ~ith 
the ~ lacia l till .sit~ . H e~gh1 ~owth for ll.llill'/ species 
has h cg11n to :;~low on o n l growth medmm" .La rge, 
broar:ll~afed colonizt'r.-. h;Jve out.cnmJwh~d t ra nsplants 
on same growth meilla a]thou~h transplants grew 
taller th a n the native co]om zel'S orJ most p lots. At 
the Healy site, a soil transfer introrluced mvcorrhizal 
inocula from lwo different fumst type. ... Th e: .. e plants 
have been monitored for llei~ht and evaJuated for 
mycorrhizal forma tion . F inully, a l th e plan~r m ine, 
assessment continue:; t o dill.ermiue s urvival and 
growth for the t rials of r ooted and unroote!l t'eltleaf 
willclw (Salix alaxensis) c~1 ttings t hat wen• planted 
at tlu ee heights abtlVI~ tl w W<ti(>r a nd threP times 
durin g the gruWltl~ f:l!:la.sun. 

· Dot Helm 

Evaluating mycorrhizal fonnation 
1'his study -seeks 1·o docum{'nt mycnrrh i7;al types on 

key woody plant species acro.s~ a primary succes-
sional chrono. l·quencc fo llowing glncia.lr·otreat. 
Stlmples included yt).J.Ill! sef~dlingFi .ts wPn As native 
trees. Green..house-gruwu plaut.M were t rausplanted 
in the variow~ stages to ev11 hw te whn t n1vcorrhizae 
may form on uniform-R~ecl !Jiams. Mu1·e than 20 
ectomycorrhi zal typt~ Wl'l't:' flPI'\Cribed from nnlive 
plants in thb nrea. Sum~ Lype~ were fuurul (:ll'edomi-
nantly in trw yonn gp<;• s t'inrls wh]lt:> otlml" mycor-
rhizal types \Ven' fuunrl nnly m the, ohlPst ,; ta nrls, 
Sign ificant difl'erence~ act•oss vegeta tmn Lypes did 
not. occur for t he other plant gpt:Jcies hut L:!ach plant 
s pecies tcndod to hnvP different edonl)Torrhizal 
types . Fnwer types form ed 011 ~reenhouse-~mwn 
seedlings th a t wenj' traJl"p lanted in .successional 
s tages from 1 he barn~n Oll Lw<J,.;h plain l.n 1 h1• matu re 
cottonwooJ for~J.st lhaJ.l oa the ttxisLin~ uative !Jl:mt s 
m t heBe !'ltagC'F. Secclhng:F planlc~l n~· xt to m1rsv 
pla nl l'l of tlw sn me "Pt'r~ i <,"' ~n,] inoc~u ] ne-Ll \.Vith 
propa. ~:::u le-bearin g soil fol•ruetl more t-~rtr)lll:Ycorrbizae 
thn.n seedlin gs n~Kl tu 11llll1oeulnled nurse• pJ.ants . 
Small n urse plartLH t 'i picM1 ol' t.hu:.e foWld un the 
outwash plain , effN tJvely prtl'<Hied inoculum tn 
seen lings of t he same spcciP", hu t Wt're nor pff'cctiVe 
in a mf'-l.im·a ti ng t IH' l'nvironmr'll ~ nr c;;1 tehing st'(•ds . 

·Dot Helm 

Trellising and cucumber yield 
At low c.r latitudes trell.ising illi:I·eases cucwnber 

~lllllllltlf ffill l 8~J(i 



yield by allowing a vine to ge t m ore light , minimiz-
in g disease , and impn JV1ng polhnntion . We grew 
'E a rly Pri de' slicing cucumbers outdoo.I's in h eds 
rnukhed with illT-76 polycthykne . Hnlf of til e 
plants were trellised. F rui t was harvcRtrd boginnin~ 
August 3. T rellised p lants av~rageu HU~ fruit p l 'J' 

p lant (:37 16 .6 ~rrams per plant) wbile unlr~lli.sed 
p-lants aveu tgerl 1H.9 fruit per plnnt (4-105 .1 gTallli'l 

per plant). 'Lh i<> di fference is u ll l stat is l i(:ally s ignifi-
('nnt. The vory short h arvest seasou (Au g :l t hrough 
Aug :l5) probably n egated any b e nefit s from trellis-
ing. Althour;h trellising did not improve yie lds , it 
rna y bo useful in hom e ~-ardens wher e ::;pace is 
limited. 

·Pat Hollowa_,, aud Pat Wamwr 

~ Grass clippings control weed 
'Inca Yelluw' marigoldB werli! grown in llllLIIUlched 

plots or thos8 th at were mu lrbed twice in J un e with 
Lhree indt~s of fresh gra f~ o; clippings ~tlil tcmp crra -
t:ures were s lightly lower in the m ulched plots t'ar1v 
in the SGason, bnt night temperatures throu~hout " 
t he season Wt:re warmer. 'T'h•~ cu m ula tive su;;sonol 
temperature effact of the mulch was sl ightly wa rmer• 
soils than t he control plots. lVlarigold g-rowth and 
l'lowering d id not difrl!r nmong m ulc:hcd and 
umnulched ]Jlots. 

·Pat Hollowa:r 

AK's annual flower seed mixes 
Dla·ing t.hc past four seasons, annual floW!!r seed 

mixes hav!~ be<m grown a t Uw GeorgeRtm 13ot,lmical 
Harden . Mixes were ~'l"own succes~f~llv whe n direcL-
seede d and as five- or six-wcPk-old tr a n splant s . 
Some problems with these mixes have included 
importing foreign weed seed:; in some mixes and a 
serious problem with chickweed. The <'h ickwt!ed 
problem occurred on soils con tinuously pla nted with 
the annual flower miXl)S. In l he foUJ'"lh vear . chick-
weed becawe so invasive lhai it crowd~d uu L the 
an nual tlowers. Con s:itlerab le ha11d weeding or 
rota ting the crop will he neceF~Fary tn mi n irnizc t.]w 
probl(~11 . 

·Pal Holloway, Pal Wug n.er, and Hope Lockwood 

Asparagus variety trials 
Seven cultivars of <LSparaf.TttS were planted at the 

Georgeson Botanical Oa r rlc11 in 199 1 and 19U:3 . Plot:> 
W(•re harv~·stecl for n cme-mont.h period beginniug 
[\'lay 2.0, 1990. Hi ghest yield lor 1991 p lants wa s 
Syn -4-56 (26.2 spears p er plant, :32fi 3 gram~ per 
p lant) followed by 'J e1·sey Gia.nL' (15.-1 spea rs per 
pLant; 230.G g per plan t) a nd 'Jers~.;_:, Prince' ( 12.1 
~penr pt~r pln u l.~ 1.5 7.:3 g pm pla11t) . T he asparagus 
planted in 199:\ average d less t.han se\'en spears per 
plan t rm all cultivars . 

• Pat llollowny 

A,;vuborealis Vul. 28. :-.iu. ;!. 

Enhancing plant re istance 
T he purpose of thiB project ism study the 1''-:[lt"t':.-

s ion ot cecl'opin !,(Crlt• (WJth flntlhat::tflrial prnp~rhe!:l) 
m potatoes and toba<'Co. A cltitnt>ru: gem~ (1, ~on 
ca,.;scttc was introduced in to polaLoes and tobacco . 
Tran:"i~e-n1c antl control piDnts r,~acted differently 
when m octuatt>d wilh P~wmimllonas .<;olflnat·earum 
and P syr~ngae pt• tabari at c81l cuncenLNit ions of 
102 , HJ:3, 104, 105 ~md 106 eolony formin~ unit per 
milliliter. With con t.t\JI plo.11t.s. pl.tnt. wilting~ ruul a 
d ear necTosis in leaf tissue WPH' ubservetl wi th all 
five bad c:rin] inoculum levT! 1:-: . W1tb .[l.lB39-
trarugen:ic plant~ • .huv. t'\lel', wil ling and m•t'NtRis of 
le;1f hl'lsuc wenr ohr>m·ved only at the t.wct highest 
inoculum levels. Mu.ltiplying lmr-l~ri;J in kav(·~ uf 
MB ;39- transgtlnic pla.Jltii wao .:>U~pre::l~ed more- Llutn 
10-fold t:ompa rFd t(l th,-.,·nntTnl plants. Wl(l Ahsmwe 
of disease symptom Llf'\'IAtJpmt:nt waR a~~ocuttecl 
with th is gr llwl h s nppre::;sion. rhe pat lm,;en-indw.:t.>d 
promoter tlnd t he srxn•toJ:"y sequence- wcro compettJnt 
elements fm makin~ a cet:rop in )!ene into nn ef'fc~,:t i vc 
diooase -coutroJ gene for plant~. 

• Youg flucmM tmd .Jmif[•r fl. Mt!Ro•rzth 

Evaluating, imp1·oving barley 
Canola hm~ ~tgronnmir: potential for Alnt'kn htll no 

nilseerl e:rushers are upE'raLiouaJ witbiu Lhe ~>late, 

Previous worlt nl th L· !'l>ta1il)n whh \V[wJ,~ (fnll-fal) 
l!lt>ecl in barlt'y-baa£'d gJ'U\\'t•r-fini .. 1w r pig dwts 
in dica le{l t hat hoth r ht! rate and efficiency of g-ains 
wer~ significantly r!'rluccrl nt the> 15'', .e--npplament 
lev el and Lhat i he maximum uct·eptablc lt>vt!l of 
r:arw la (I'ORI N) shnu lrl not e!(c.ecd 10'!1, Construrtin<.,. , 
an oilseed cr·usher has been considert!d iu Alaska. 
Th E>rcforc. two pi lot studies were conducted w 
dc->lerm irw Lhf' eff()CL of (!;Jnnla men! supph•mt~nbl i H)n 

at 0, 5, 10, and 15% (w/w) replacement oil:ilOVbean 
mPfl l in h arley -bm;cd ~1 day cnrl) wenncd pig diPt, 
aucl grtlW iug-fin.ishwg pig tlieb. Six t. 'l:!n pig:-l wtm· 
wean~cl a t 21 -days and allotted one of fom Jiet~ 
formu l at~d to con t.ain 204., dried whr•y , 21t'~1 f'P, 1.2% 
ly~:~~ihe and 4u1, t•m·n nil w1 i.h huJlt•;;~s Larl~> Lhf:' ;;;eih• 
given . Pr t!Jimmary result,- 111dieated no rl:ifi'erence in 
feed intnkl't nor rate and efficwncy ot gain .• ~ second 
s tudy with ~4 p ig:-; allol ted to~ wet::; m a 2 JC ~t 

factoria1 arrangement. wi t h four diets each iorn)U­
Jatcd with a covorerl (fla ta J) or hu llc'ss ('fhuul) hari~v 
and s oybean meal replaced at 0. 5, lO. 15% wiLh . 
CA. nola meal. Nn ri iflf'rpnr.e~ werP. pre RAnt in rn tP or 

r.fficiency of gnin :;:; . Rf'<lults of ther.;e tv.o p ilot ~tml ics 

ilJlli~..:a te that. up LO lfi.% u.L' eruly wean~d a.ntl gruwer-
fini r;hPr d iets lliR y inclu de ::-anoia meal . 

·Fredric M. llm1Jy r.md Garrell Perney 

Buttercup flowerin~ 
Buttl:'l"C1lp (Ranu,nrulus aslaticus) planti:l were 



grown at 54, 60 or 68 I•' and 8, 12 or 16 how-s day 
length. Plants grown .il {)O"F and I (1 hours day 
length or 6 °F and 12 hour~ day length f1owered 
fir st. ThP plants flowering last rcqw ed 27 weeks 
from seedjng am! were grown at 12 hours day len~'Lh 
and 54°F or ~ L.ours day length and fi0°F compared 
to 24 weeks for those plants f1owcrin r th~ f:lstest. 
Laq wst number of buds a nd flowers ( 15 per plant) 
developed on plants grown at 54° or 60°Ji' and 12 
hours day length. 

• ~""feriam Karlsson 

Prim rose flowering 
Two culttva rs ('Dani; Lemon Yell ow' and 'Blue 

Danova ') of pri rnrose (Primula uulgaris) wt: re com-
pared at five day and night temperature combina~ 

h om;. Th"' Lemperat.ures were selectrd to give 
differences between day and rrighL tf•mperat.ures of 
+ 16, +5, 0 , ~5 or ~ 16 F. 'l'hc day temperature was 
recorded during the 16 hours oflight each day. The 
24 hour avern.ge te mperature was 6 1 F in a ll tem~ 

perature combin a tions. It took apprCJ ·irnately 100 
days fro m seeding for Dania Lemon y ,..llow grown at 
any of the [ive temperature combina ions lo fi r ;; t 
flower. Blu e Danova plants grown with a positive or 
zero diffC'rcnce between day and night (differences of 
+16, +5 Or 0°F) rr~quired shghtly mon~ ti nH' (two 
clays) to reach the stage of l"irst open fl owe1 ~om~ 
pared to plants grown wit h a higher mght I han day 
temperature (differences of -5 or -16 F). Flowering in 
Blue Danova was firs t observed 90 days from seeci-
ing. There were no differences in plant h eight or 
flower !Jud number at fir st open flownr for plan t s in 
differen t treatments of either Dania Lemon Yellow 
or Blue Danova. 

• Meria.m Karlsson 

Petunia, pansy flowering 
Petunias of the cultivar 'Midnight Madness' and 

pansies of fou , cultivars ('Crystal nowl Dcrp Blue', 
'Majestic Gi~mt Blue', 'Maxim D~leop Tllw •' and 'l ni· 
verRal True Bl ue ') were grown with H or Hi hours 
long days at two light level ·. The light level during 
the 8 or 16 hours day lengLh was adjusted to provide 
the same total amount of llght each day. Plants 
grown at long rlays £lower ed faster tha n those 
expo;;ed Lu H hours day len11Lh . Petunias grown at 
short days required 8 to 10 more da):; for J1oweriH!! 
compared t.o plants grown at th e sa m~.; a mou nt of 
light delivered during a Hi hours da\ length. lt'lower~ 
ing was first observed fiO days from seeding forth 
plants at long days and high light. Pl· nt ,.; grown 11 Fl 
hours day iength and low hght re(luired '4 days 
from seeding to reach flowering. FBwer flowers 
developed on t he petunias grown at the higher ligh t 
independe nt of rlay length . At termina tion of the 
experiment, petunias grown a t the lower light 

during e ithe1 a n rl w 6 houn. cby lengrh had o1 

aver~tge 16 flowers. Pt>nl'<.et> of Cr:v,.tal Bowl M.,JCS· 
tic Gwnt. M txim a1 1! Umv~r"al Unweretl. fu~tesl 
when grown c\ t 16 h< l rs duy lengili an.d the higher 
ligh t int.ensilv. At th' lov•er h~ht, day len~h chd not 
affect developing ami no we ring in 111) or I hr cul'i· 
vars. Pansiefl of l'r;.stal Bowl ilowered fir j,jl (7-l d~iYS 

from seeding) and M tjl.'st.ic r :"iant !1mverc>d l as t (84 
cla ys from set.-ding) ul growmg condihrm,; of lugh 
light and 16 h ours tby length. 

· iYleriam !Vu-lssrm 

Canola production 
[ t>Valuated <.:an oia v.u it>ties a t Lb.ree U>L'a l ion:,; in 

rnt.erior Al<J;<;lm. \ r~t ntinc typ~::. of eanola d idi1'1 
tu lly mature 't l any loc:tlt nn. PohF;h types rea cher! 
matu rity anu coutamed les!> Utnn 2o/. gretm se(•ds ~3 
each year at nil locations Seed yields of P()lisb 
varieties averaged 0 'J7 ton,. pt>r acre at Fairh a n ks, 
0. 78 t.ons per acre ... t Nmth Polf', and o.:u; tons pt~r 
acre al Delta J uncthn. Low 'i.elds at Della Junction 
were apparently tlth, l•> moif:hTTC' s t rc:;s. c;;upplt>men~ 
tal irrigation may La~ <:aRt pffe< I ive fo, thi~-; crop 

A private party h rnu l!ltr a tbed oilseed t::.rush~• to 
Alaska , and t lw D el tfln<l C:ommumty Carpora tirm is 
cu.rrPntly SNlking funds o l'rt~·t th f:' rm~•hmg plant. 
Poten tial market ti for t.lw canula p1·oJuct::; indwle 
e!lihle oil for human consum ption, meal and ml for 
live:-!tock ratwus. oil for Just <'On t.rol, Rnd ml fo- fuel. 

• C. 'harles k night 

Fieldpea production ----------------------------
tlmce 1991 l p a r IClpatPd in the Reltional Fieldpea 

Varieta l Performauee T~8LS coorilinated b · the 
Alher ta ... pcc11} Cmp,-, ami llort icu_tcral Research 
Center. ~cle1 Lion Clll• r i.t mdudl~ em·ly rnqtiiJ'it}. 
high seed yields, rint -.t andahui ty . Mu:sl fie1dpca.s a re 
grown for fo rage in 'l. tska hu1 se,·d IE cxpt~-nbiV_, to 
import due lu ils Rit.t• md we1gh t. High 'let'd ) wlrh-; 
often correlate Wl.l h h ig-h fot a!{ I:! prodtLt.'li..on .since 1 he 
peas and pod" constiiiHl' e lnr!Ie por tinn oi the 
fom ge. To produce s!l'l'd in A.la"k:~., thl• v;tri+,> ly must 
fully ripen before a utu m n frost aud must rema in 
standing after frost l(lr m10Lhanica l harvest Dry pea 
yields as high as '1. 5 lemA J)( r u~r'f' lwv£' tli!f•n pro· 
duced in the E icl!:lon Agru.:ullural Projecl uea1 ~ orth 
Pole, Alaska , hu t. y1 IJs \nry grt1atly .vJih precipita~ 

tion . To ctnte h igh >~ vit-hL., w~·n.~ obtained with th e 
vari<.!ty 'Ascona' a r d the VI:1I Jt:tv 'l' .-t neval' ua..-> 
s l•ow n the h(~ ,.;t sl arul. hdtl' 

· Charles .b.niRfH 

Small ~rain var·iet.y trials 
'everal variet ius ol "]>l'lllg c:crw1l gmi ns ,tre 

eva l11at rrl in lnt~rim .\la~k wtch year. Va1ieties lo 
he tes t.erl a re se]ct'ted ma inly fl'om All!ika , (\madn, 
Norway, and F in land . l')cl)d \ril'ld and f.•arlv maturity 



are lhe primary evaluation 1Tlteria. Wt• h(•gun 
!;;!valuating mallln~ harley varu:!tie~. \mong i~d 
barley varieties. 'Olal' a nd 'Arra' have perform ed 
b"s t . Among oat variet ies, 'Cascade" has prod uc<·rl 
till highest yields, but 'Athabasca ' is slightly earlier 
in maturity. Spring wh~at is Romewhat mar~nal in 
matmity for l ntt' Ji or A laska, but highest yields l:mvt 
be!'li obtained with U1e varieties 'l ngal' a nd 'Cutl~r . ' 

· Charles Kni,Rht 

Di ease control leads to a patent 
Trichode1 ma atroviride is a fungus found 111 

Alaska that can parasite a w1dt> range of pi nt 
pathogenic fungi. Previously, 1'. atrnvi1 ide was found 
to he equal or better than ch mica! fungicides in 
controlling potato black scurf d isease caused hy 

1...4: Rhizoctonia solani. This study evaluates the efficacy 
of four isolates ofT. atroviridc unde1· cundih(!Jli3 
rut'feren L from Alaska. I n l~H.'i, field tr ials were 
conductetl under commercial field ;:;ettin gs 10 Man-
11'tttan, Mont. Signifi ·antly larger nu mbers o! black 
scu rf were fou nd 011 p 11t a to tuber~ pl'Od L.ceJ from a 
blank control a nri can ier cont.rol t.rcatmen t.s . Treat· 
mr~nts of'!'. atnwiride a re com par. ibly effective as 
Tupsin M and binucleate Rhizorl.on ia trcatm<~nts in 
co~trolling bl ck scurf. Applying T. afroviridl! a s in-
fiuTow soil lmatment is significantly better than 
seed dressing in reducing black scurf on progeny 
potato tuber t-1. 

T he lJ. S Bureau l)f Pa tent t-,rranted a p alr nl for 1'. 
a.troviride in 199n. 

· ,Jenifer II. MrBeath 

Evaluating ettuce varieties 
T ip burn, a physiolol{lcal di.bt!af>C cauMed hy cal-

·ium deficiency is detriment01 to Alaska lt>t tu ce as i l 
1 np.idly growb b1·caust:> nf the t>xtn~mcly ton~ clfly-
lcn~th during tbt' growing- scasor.L Basal rtJL, caused 
by S clerotinia. sclerotiorum, nnd grey mold, caused 
by Botrytis cinerea, can severely <lffoct. IPttucc under 
certain environmt!ntal conditions. 'fhese diseases 
cause a decline ~n lettuee production nd a par allel 
increase in n<:onomic loss tu letluee farmer s {•ach 
year. A lettuce vari~~ty lrial wr~:; initiated .U. Hl9l . In 
1!!95, fi4 lettuce varierjes and hn~eding lines w~re 
~·' a luated. Ti1l burn on lHttuce was fair ly s<·"·lrc; 
~cveral head lettuce v.lridiPS mn.rk edly re::;i~ted this 
di..;t'a se. 11otrv tis tinerea and fi. :wlerntiorum in-
le"led, rather severely Ierh JCL plan ted lntl'r in th e 
:;cason . Sever al vnriet 1~15 und breeding lines resisred. 
fatrly we ll , these diseases. 

• .Jc•nifer 11. A1c&ath 

Developing seed potato exports -------
Geogra ph1c isolatiot. and harsh wmters provide 

_\I ska distinct advantages in producinl! premium 
quuli ty se(~d potatoes free from major VH 'llSHS. 

Vul ~ No.2 

bactonal rill~ rol, lut~ blighl !Al .md A2 -<tmin") .1.nd 
g-olden nematode ·. Tru.: prUJL--<'r =:t>ekl' Ln dcvP],,p 
prt•mium quu.lity Sec>d pobll.o~s fur (.' ),.'"j)Ort . lt w11J 
benefil potat o 1!-fOW t-l':i 'lnd help diversif't th' ~late':-~ 
f•C fJ llOIU) (and reduct> I Jftde <}pfint::.) . Duriu~ :>ummf'J' 
1995. more t han l.fi nnlhon ~ample,.; w~:rl' •!illlected 
from st•eJ lots of null:' f. 1 mj{ n nd t h~ .Al.,,..kn Plant 
;\lut •ria ls Cen lur. VV\ f{Jwtd no pn·scmce of lal(~ 

hhght a nd bactf:'nal l mg ror disLa:-;e in nny (1f the 
fieldB we test..ed l n dcl'd. some potato iarm111 were 
com pletely fn~e of vll'UE' di:eu:-~, which supports tho 
Lhes is that it is por::~ihlc lo produce viru~-frPP poLfi· 
toes in Alaska. We fow1d no ('\·idcnce of Vt.rlls lr~lnA · 
mission by insecl vc< t.nrs.lt :-:e~mt:~ Lh·tl 
contaminated seed pol->toc" are Lhe pt•imm-y !lource 
of \li'Ut:~ dis •ase>::. i n Ala,;k, , 

After an insp l·ction '-isi.L uv Dr. •r.G (l uu. 
Taiwnn'n Bl.:reau of Commoclny l.nspPclton :J"ld 
Qu ru antin · th~ 'L'aiwa..'l g<JVl'rnml!nL lifted r c::.>tnc­
tioru. not on I) rm Alnska "('t'U l)(ltatoe<~ hut tablet-11ock 
pntrll oes a::- well I n September 1 !)~J5, ~ spc<'ial 
permit \'tiaS g-runted fmrn t ht> People's Rt•puhlic of 
C~iuu I'm· a trial shipload ofpl·c•rnium Alaska t-leed 
p()t.n.tocs t.o China tlH :follo\'\'iflf..' hptiug. 

•.Jeni(er H. McBeath a11d l'rm~ fluan;..T 

Controlling petunia Rtem rot 
--------· 

Sderutinia Rtl m rot.. r'aU!':etl lw S. t;c/r•rotim um, 18 

one of t he m osl seriiiLJ,. li"'l'!HlCS uu ttl1lny gtlrdrn 
Jlowt'r" in high 1Dtitud~ t'ehmn . This Jj:~l:'tN:' L' 

illipec.:iaUy d<~va -.tatrn~ tu pdtmia (Pr•turria "PP·) ctne 
of <\hHka' ;-; IDO:il pop lhl' garJL'll tlfJW('r!--. lfhC' patho-
.(!'~1 procluc(~:-; mnny lau.t> scl1·r\)tin on t he ::~w{ac~ Dnd 
in the holJowed c~n t ,.r nf t hl• btem. The ~wl( rol ia 
:-urviv'' l hl1 ha sh wwt~r . ..; and st.ny viable in the l'oil 
tor ruauy years . Each , pring, liwse scler olin serve as 
I tw primary inneulum ut' lhc disoase. In many C<HW~>, 
tlli:i d it-1easc• is so . ever~ lhat it m;ikl.'t=~ cultivatiug 
petunia~ impossiuh~_ Contn•llin!! thi£ di~wn~c 1s 

ditTic·ull and all popula1 culLnmr- .ue su.,cetllihl<'. 
Ouly svslt•mic f'ungir itles showf'd some eff~·t.i! . ln 
199{) field t.ri a.1 fi111ling~-o of 7'. otr )I irid1•, ,,n, 11l 

insitk the petllnia ~tern ti:-. w· , m licuttld lhal T. 
atrnviride ran do mor' than tupicallv (Jrnlud again::; l 
S. sc/erniiorwn. Result~' rndll'at~:ol thtJt T. arnminde 
it.-. comp;uahle tr) ::>ystetwe l..Lngtcule~ in controlliu~ 
thu;, di~~ase. 

·Jenifcr H. McBeulh rmd Grrwtl'J.Lathehc 

Vel!etating ,.p·avel ~tructures 
Pom l sampli11g daU1 w rc oht11ined u1 19H1 :~nd 

1995 for all plot~ exn'JJ thl 19~M ;;eedin~, wt icb had 
uot tltwelnpcd :=:ufficienU •. I i.- anticipated lhal :ill 
seedu1gs will he .-;amplt:,l i:.1 HI!J(i Ot:V!'ll)Jlin~: Vt:'e"r::La-
lton '111 ~avt!l , Lhu~ fnr. chfi\V!'d thal f.! l':Jfo;,.;~::, Wt'l'l 

the !t10 !:4L aggre~ 1vr• \l{t Up)'lnl:! tht' p)ol in I he rl.l'St. 
and >.cc:ond growing ~P'i ·nn~ ot tht• ex ll'Ul>e of forbs . 



Grasses began sexually reprodu ('m g u l'tl•r two 
growing seaF>ons, hut forbs required five season s. 
After fivf' growing seasons. grass~-: ~en<~rated 
sufficient canopy to form mcasural>le quantities of 
s.tanding dead, a feature common •o tundm vcgcta-
twn. Three inches of topsoil , snowfcnci:ng, gravel 
thickness, and species composition ami applied so<!d 
quantiti es affected the vegetation forming on gravel 
fi ll. Findings suggest that t hese cultural practices 
can accelerate vascular plant development on gravel 
fi ll in Alaska's arctic. Tbc Jung-teJ 'm effects from 
these pract ic >s are unkn<wm. Bas .don re., egetatiOl' 
research on mineral soil in this regiun, i l appears 
that initial vegetation influ~nces plant communitv 
dew~lopment for a long tim·· '! 'his mJorm ation sh~uld 
help design n •vegetation to achieve certFtin habitat 
objectives ra ther than simply producing vascu lar 
plants to cover hare ground. 

·Jay Mr:Kendrich 

Measuring cut forage moisture loss 
Weathm- patte rns vary considerably fron1 year Lo 

year, hut long term r ecords indica te LhaL Lh~ prob-
ability of rainfall incrca~eg steadilv from May to 
early July in Southcentral and pal't f- of Interior 
i\la!-lka. The chan(~e for in(·rea~ed l'a infall makes it 
more difJicuJt to successfully cme c:uL forage to 
produce a high quality product. Over the next 
several year s, studies will measure lhe rate of 
moisture loss from cut grasses and legumes under 
our weather conditions. Factors t.hr t ~ill he in vesti-
gated indude date of cutting, time of day at cutting, 
and physical treatments such a~ . conditioning and 
raking. .. 

·Michael'/'. Panciera 

Delaying hay h a rvest 
Forage harvest is freqwmtly delayed to obtain 

favorahk• drymg condition,; for cm·in~ forage. Such 
delays ca n impact quality a nd yield u om s ubsequent 
cuttings. Strategies to mimmize n:.ks can only be 
developed if the economic consequen(:es of yield a 11d 
quality changes can be evaluated. Forage quality 
will be measured at cutting and during curing to 
identi(y the causes of quality lo~~e;;. 

·Michael '/'. Panciera 

Minimmn tillage technique study 
E-.t~bl i :;hing conVfmtiona l t.illag•~ of .,;mall-;>eeded 

forag·e crops in the spring can be d[ff1cult. lnconsi~­
tent spring 1 a ms and the drying <·l'f< ·ts of t illage tn 
make a seeciLed are major problem s. Studi(~S will 
eva luate usage of mimmum ti llage techniques to 
establish grasses and legumes in \Iaska. T ime of 
planting will a lso be studi1.'d to take a dvantage of 
increased rainfall probability late t' i n t he sumrnc 1•• 

·Michael T. Panciera and Thoma.~ fl . Jahns 

Studying alfalfa root reserves 
-~---

Late summe1· to ea.rly autumn iA ll 1Titicnl time for 
alfalfa wint r survival. l'uttinP <'aliSes 1Jla11ts bJ 
deple te root n~servt•s. 11 .l killm~ fro~t Jccm·:: before 
restoring root reserve><, the stmul rna' sufrer ,, in-
terkill. AlfaUi1 s t ands wert: !'lCCclt:d at PoinL 
MacKel1L.i.e, Fairbanki;, and DL·lla to tlt'l •n11in• _he 
etlerl s of clipp ing d 1 reh uu ;,u rvivaJ of Ill'\ \ ~eeuiugs 
and l)St::~bl ish ~d p lant,;. l.o'"''"l levr-),., uf r =rrws 
Wt:<n• observed wht~Jl i.lle t"tnllll uttin~ W't!-1 u t l.Ht' 

Augnst Lo early SeptPmh• r-. 'l'h·· i1.npart~ on plant 
RU.tTiva l u nrl y ielci or-, n , 1 vio •n l VC' . 

· Michael T, PanczJJm rmd Stf'ph;~n D. Sparmw 

Reindeer post-handling survival 
Every summer, rt~ill dt>!•J· (ran{!i[f'r tlJnwdus) on the 

Seward Peninsula are handled to harve:.t anLIE rs. 
mark calves, <m d vat cin nte . Ca.lve<~, due to th eir . 
small s ize, arc more sustt•ptih!c to in]ur·l!fi than 
adults. Handling Rt.t E':.. ::s ami iu nu ics ca~ lead Lo 
ch ronic in fec t ions in ralws ;:mri ma v r •rlurr- s urviv-
ability. Trea ..ing injw-~d stn=..o,.,ed ~r low Wt'l l!l11 
calves with LA-200-a br md SJICCtiuw, louf! lat>~t.i.ng 
an tlbwtlc--m·ty rerl 1n• post h<>ndltn g mfl'ctlon .... and 
increase sUJ VlvahJI r.y . P rt'Vtou: wor k -.uggt!st~ th;1t 
reducing calf morfallty tluou~h i1uproved lt andliug 
produces a st rong posJtiv1 effr-ct or. re1nr!eer popu la-
tiOns. Cnlve!' wen• 1 andoml:-, 1 rentvd with LA.~OO 
during the l!J95 handlin~ -:ea~on. Tlw ir s .1rvival 
rates will b l' determined by I hP n umhc•r u4• c.tlw~s 
r-etuming as yeal'lm~s in 1 fJUG. 

• Gre{! PietHch. und GTL~ Fi11stad 

Classify, interpret permafrost soils 
Thl' cryogenir- ,.,trw nre~ ,md morph1>log1rttl ---

properties oi p< .. rmalrust suil.s Wt->r~ .;oLudn~d in thP 
su barctie anr arctlt (' !,'1nn~ oJ A.lu,.;k;.~ nor Ll1C.t::;t 

Russia and north'ht'"'t C'<!naon :-;oil hnnznmnnthin 
t he active layers Pt>u~ra iJy cuutain subliumtiort, 
Aegregation, and injcctcct icc . Pine and t hin icc 
l t~ns<~s are commou, and massive ice oecm•s o<:<"asion-
a lly. Cryog-enic structurt>~ of the pl'rmafro!Ot. lttyer 
u~ ually differ from I hnt uf the 'lt t ive I 1)- f'r. Ich nti (y-
m~ the cryog;t!nic !<Lt Ltclu n !t-l c.:aJt ht:lp ~stHblish th e 
t.ruc active l,lyPr dl 1•rh wlw J- 11> "'<"Il!'!lhH• tn l'luna Lic 
c:banges. Tht morpholog) 11f it: ' ·('Pm{mt ~d pt>r-mnfrm;t 
soils are tlilually ··har.H:Lvt·i/.l'd hy ·upltlled organic 
horizons, dislortr-rl llllGf'rnl honzon'3 -,; fro~1-
chunwu hu mus inl•l th<' nunt-rul horizon" w1Lh the 
exct~p tion of 1 ec<:mtl)- for 'lwd nlhtv1a l or llan l marsh 
soils. Granular Stl ,u·tw·e~ art' cou1m ou in UH• A 
horizons, pla ty str-1ctm·es COliHll<•ll in the B horizons, 
and mass ive' and hlocky structures are < ommo.1 in 
thr~ nc horizons. 1'1w Upp r•t pt•nnafrost IJJVI'l'S 

usually consist nf ... td.'"it'c (t~e-ricb) Lu1 izuu ... ~ or· 
mass iv( ice. 

• Chien-Lu Ping 

Sununm·/f ull I 941, 
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Denali Park indepth study 
The :>~.uriy: l) ·~tabli!=ihes h aHeline data of thn utls , 

v• JwtatJon, hydrology, a nd nucroC'bm 1·cs of d ifferent 
vegetation communities in the Rock Cn~f·k Water-
shed, 2) develops protocols for enviromuLn tnl moni-
l r> ing to deiec:t the effects of anthropog,~nic 
tLli vi tics, and 3) determines the effects of soil water 

on the s tream quali ty. The environmenta l monitor-
In!! is compiPle ~oud the protocol will he tr ansferred 
to the Denali Park Sm·vice in S umm m· 199 . Tho 
~tream water quality study was set up 1n S !mmcr 
1995 and late summer wate1 quality da ta in dicated 
thn calcium and magn esium ill'e the m'IJOr ionic 
pecies in the stream's soluble compommls . The 

presence of hiearbou aLes and ni trogen ~trongly 
~6 rt>nect the vegetation communi t ies und form. 

• Chien-Lu Ping 

Tundra soil organic mat te1· 
Carbon dioxide a nd methane Dux by ecosystem 

type ar•d long-t<>rm feeuback relationsh · ps with the 
,lt.mosphm-e. Tlllb stud~ asses.,rs the cnrbou stor c:: in 
1-Wih; of the NHF -LAII-Flux !ltudy sit <"t>. ·m d seekR to 
dttermme th e r ' hltionships between th1• qual ty a nd 
C]U antity of soil Organic matt( I' and ga. Ow t!S in the 
~rctic ecosystem . Twenty-fiv(l soil profil~s, r e presl'nt-
mg the flux monitoring sites a n d m ajor lc.Jndform ::; of 
the s t.utly ar ea, were excavo tl done meter deep. 
Their morphological properties were stud i<'ri in 
dPtnil , and soil samples were taken for analyzing 
L'haracterist.ics n nd assessing carbon storage. Soil 
c.;a rhon s tores r nnge ftom 1 to fi pounds of carbon per 
cubic foot.. Coa!' .. l l plain a nd h othilltundra soils 
d' eragc 4 and 3 poumb of carbon pe1 cu bic fc ot, 
rec.; pcctively. NcMly 50% of' the totnl ca rhou is s tored 
in l he uppe permafrost la yt•J dm1 to cr yoturhution. 
The permafrost tahle luctuat •, with ch m atc t:ha 1g-e 

e1ther scqunste1 ing or releasing t he fro:;L-chw. nctl 
Cl' rbon. The carbon torcs Psh mated fo~ l h !:! t undra 
soils in this st udv are more than rloublt pr l!vious 
el:itimat.cs which only measu red carbon .:;tore .. in the 

u rface soils. Th e extr actabil ity of organic carbon 
Incr eases with depth, indicating an increased hu m i-
ilt.ation of soil organic mutter The CO.- a nd met.h-
nne-produc.ing capacity <.ken•:tsc with -Liepth. 'I'hiR 
1. djcates the Jec:; ;; dP.composed organic m 1t (•r frae-
lmn hcing the t-iOUrcet:-. of CO. nnd mr~th.ulC gases. 

• Chien-Lu Pw r und rrary -1\.ficlr.ael.>otl 

1\-fonitorinj:! wet soil 
The project ohjed ives a r e to· 1) st\. d,· the 

n .doximorphic features of seasonal fro;-.en soil!> in 
Iaska , 2) c~valuate the relationship,; be Lwl•e.n those 

fea turps a nd r educed conditmns, and 3) ciefine hydric 
soil criteria of these soils. Mark C lark complntecl his 
master thesis on monitoring lhe seasonal frozen Roils 
in Southccnt.ral Alaska . In Summer J 9~)1). a wet soi ls 

Vo . " '· No. ' 

moniton ng n etv.ur - · t 1hli.,h •u wit.h Lwo olh•·r 
agen('iL't> hegan alonJ, 11 c'<Ht:'rw c•n D<•ngl,t~ b land. 
Soutbe.1sl AJaf:-ka. Th1s 1 roJ"C' wtl l a lso 'iLl.d\ h t• 
hydJ.'Ology and •rxyhycl r nalur • of lbt' t" -oils. 

• Clrien-Lu Pw~. lt!urJ. Clark, cmd Dar·e f)'Amnrc 

Mica weathering in ryegrass 
Tlw rlu zosphere 1s tht: ::.oil adjacc.;nt; to , nncl in flu. 

l.!llCed bv. the prl't'lcncl' L f liv · plant rouls. It is 
char'lclt:r ized b.-. lugh u Liolo~cu l activit·· nd 
lu g h er microbia l poplllnnons t hn n th;~t uf tht· l.tu)k 
soil ~li roorgarJ:,m;,, , " .vr 11 'lB w ots lh( m.::e.he ... , 
prod ucl suh4ar•:es wl11 1 lilll.\' e.1ha1 ct• tlw wcntllt'r-
mg of soil minuul, . 'Ilus in turn t•an rt'Slllt in 
rdeat:'e of plant 1vrulHb c· nutrient.; fron1 he-.e 
mmcrals. Many soil:, u1 Ala-.k ' ~~ the m 16 honng 
Yukon Territor ' a mi north!. m ll 1hsl <'•Jlum 1i1111re 
high in a m ica whkh ·on Lam~ pota.t;s•ut 1. Vv'Luth•·r· 
mg of m ica in rhizo~pbt~r ... s could be one wa\· thut 
plan ts obta in potas ium 10 soils t igh in m ic-a fhP 
objectivH of this st.udy is tu t.lde.rrui.ne thr:. dh .. d of 
:>oil t•~mpcrat.ur~ Oil Uk \I-eath I ing uf micu unJ 
rl'l ea:'lf~ of p.c>last;i un "n t 1c 1 h iw plw re ol rye~u1s8 
roots both in tht> ab~ m· • and p11 '-'<!11 ' 1.! Clf microm-· 
gnm~m·; . Pre liminru v ' tll'k l.S Cl r nt ly in ru·ogn~ s: 
no l't~sults are • \ a l lniJit! w l 

'Stephen D. Spu.rtow ;wei Jw;1 lito i1ror1•nrl 

Perennial legume. 
Information 0 11 loug-t 1m l)L•rtHt;lcnrt~ :riPld. and 

:m~cts_ on soil P• opertjl .... of pl·nmniaii u·~ge !egt me-. 
ts lackmg for AI tska . Thiet u.perimcnt was hcgun in 
1992 to d~termiue potential forru~l: yiold~. dimlrogeu 
fixa tion, and chnn~?:es in ·otl Liolo~ical. clu~mica l ..lnd 
physica l propt•tl it>s undt::r pert nninl fnrtt~t> lt:c umes. 
pm•t•nnial grasRP ..... nml'tal Rmflll ~rai.u!i, ::ttu.l fallow. 
Plot~ were l's b ',Ji ,.hcd a Della tfun~ · wn md Fair-
hanks 10 rnterivr Alaska and at Pt \1.t< K ·nzll.· ut 
South(' t•fllJ a l Alat=okn F•Jr:u.;•" vield~. r oot' elcl4, nnd 
N yield,; wen• m<~a sw·eJ fo ... 1ch JJ]ant -J It t' i .... ~oil 
proper! t!i> mca<"ur~d u Itt t c1 cJrJ.:U llit <'· rh IL, tn t 1l 
llll rogcn, pH, W\ t rtg-grl gn t~ ,tnbility, anrlmlCI'Il~ ll tl 
biomass carbon ::. Jrv L\ :1.1 of all tl rage JcgltmL' !'pt.! W!:! 

was PO( J' at Della Junrtifln '\ft r the• tirsL \\Utt er 
only Pvncc alfalfa rcmni1wd <~nd in 19~G only a ft•w 
alfalfa plants rt maiucd. Survival of fun~e itgt liles 
W;t R qutlc good u t tht tJther two iLe.; with J!UOd 
stand!> a n d gootl fora..,t ~ idtli; ohtainc d in 199.i. lh 
1995. l 1fferem:P'l u.mm.R trt'l1 t mt nl~ fut the vdtio~:. 
soil properties '\ rt: r; " II ntl u c Will, J()t <;t mifi-
cant. However, sonw dPfu1.te u · tdf:i w (·n. t;\ 'tl •nl. 
For cxnmplc, wut uggrL,.at • stuh1litv w 1s hid1e:-.L Cor 
soils un der pe,t·nnial !e.., u ' crop,., 1 Hl I 1Wt L under 
fallow. Soil biomn;;~> r rhon wnl' lu~the::;L .uulm· 
perennial Jegnmf'~ and ~rar;st's and Jv\'l t>-<t llnOi'l' 
con_tinuous barl~y. It 11 ~ 1'11 ,. t<tk ·..: st•v ru.lyears tor 
a g1ven crop .-n J -.o il mrmat:.:ement systC'm hoforc 



la l"gc rhungc;; Ill "UJI fH'(lpl'rti e::~ or.cur umL t cli mnl es 
typical of suhnrrti1 \la~ka. 

• Stephl'n D ~parrou. t~nci Alicluu. I T. Panciera 

Nitrogen-tl~~ing plantR 

The Del a Ju m I•H1 B1~m• k a ngc lD,JBll) pn.l\ ulcfi 
summet· and .. u tuw 1 fur;1J:le fot the Dell H hi so 1 lttc>rtl 
an•l•li ... c(Jurag~" dw hL-'~M !rum t•ntt>fl! e Ltrnu ro;; 
t.'i<~ILl,.; ,l'ld d.- magmg CTti}J~ hl!t'Ot'El h.n·\ • st. 'I'lw ru ngt' 
has OtlUl ••ttlv ]J:trlaally ~lti:Cl'~~ful. .ll,lamra..uing b.i~h 
qnuhry li1 ag~· hus b!:!PIJ dilJit·u1 L p.t1tly bt•t'il\hiP 
thl~l't~ i}; wsu tlicumt fnndn to fert11lz~ pruped ·and 
mona~e ~.;nti ug. Niln11-{Pn·hxin~ plant s,~' hid1 do not 
require nitmgl n lcrtihzer, produce I igb tJWlhl.~, 
pal.'ttaltlt• font ~E-'. \l:;;o, somu fomg~ ~~~ll lltet> tLlll.litt 

green Ia to iuto autumn. Th!" t 'l~f'mt•, if n it roger fuirt~­

plant-; c·mdtl be~ workf'd inlol 1 he Jli,IJla..:mnenl rP~Jml! 
ful' lhL DJBR, fL'rtu :zc r t:thtF. mJI{h r[( d ll" ul!l 
t't>rn gr q Jali) Ulll't~a u. To tL"H t rlu) ft•,l,;:.ih ih t \ l)j 
115i.ng fon~t; l••l! tmt: .. , un the DJBTI, -t·\·,•r' I ,; l · ws of 
lt:gum t•,., WC'TI: plant L'rlat ~\·eralluc.tlt<•n"' on the 
t'alll-:'e [u HHJ2 and 1..,)93 . R1n·vivnl (tfu ll tma~e 
let:,., 1 mo's ""us. ]mOr m tlpt:!ll tlln!{t' Ill'('"'' · whH·h arc 
,. tbw('t t .. winter wincls. lu !U'eU!.-0 t)IIJlcc,e<~ !'rum 
wintu wun.lt!L ~o>urviva l wu:-; f111lt• e~od ancl the .u,•.B 
con:-i,;tently l)btniu good yield~ f{lr n•d clov1:r und 
iJJ'mfa. Tlwrcfor\:, t~::>ing f'orago lt.:~unH.'s uppl'!:lr>' to 

be tt?a::.ii.lh:> in pt·ot!'dt>tl 1rt'aA. Unfrll·t.nnAt•>ly , rh._.-:, 
.m•o~~ repre-.ent ,mly a t:>lllrtll proportion f1l tht• OJBH, 
:sud Lhus fnrng{• .t~ln ml'., -.•: il l huvr> limill•d use. 

• • "tl..'plwJI. D. Spt. • row till(} Mirhut•' 7'. 11a1l r:it'm 

~IIIPJ<I lit (( oftmiOJ,:tO:;/i::; " t ll!rHfemH a llULlVt' 

A la,.,ka t:!ras. , r.,.; ·1 ~eriou ,.,,d nn run!!• I ~Htl lfl 
;\la~ki.J, ~m:h .[" tilt' Dt>ltn .Junt'l li)H nif'Ofl Hongc, 
bvt',lllSt• • Q.lttPnlllpf'tl''-' tlw intruduc~«t l'or 1ge 

gru::;~t>t;. Blu JOint produc-es fairly go11d <[l laht) longe 
c0rly in th~ ~t ov. ~ng season hut I he qU:ll it r d1•o.:re1sc.s 
rapid ~\' n ,- ttw Sl'.t~:>Oll prD~re~se::.. OJ eu. utoiJlg-
lwrhi<'alc s 1~ not un OJltilln ftlr contnlliug blw joi.1 l. 
l'hdefoL: lhere L."i intt!re•l 1n t.0"1l''flllinr, IJllH'JOllll 
lhn ll!.!h mt::.ebanicJ.l tUe \u..,;--UlU\\ in~ l lr impmvtn .{ 
hhtP'Olllf- fnr<1•~c qunhty makin~ If t d-.t'IU. fLn:t g l' 
gra..;:,; lhn·u~lillul. t]w gl'rl\''1'"1~,.; ':l,.,tlll . Wt +->xpu·i-
nwntt•d • 11 n nh•c hii~JOL 'IL. uti~ 11 rtl'.t"J mm•• 1t' 
v u r·tutH n •>v. tng- tr ·,•tm• nt ~. (;oJTllhinr, w:th vaJi(lu~ 
nilt'og,'n lo •r•iJuer lro:tLllll'llt~ \\onld improvt· 
•IIUt·JOint forage tpwlity JH'l:t)llirul its ~riiWI]t uwl 
dl lo\•· rnore (lt.>"il r hie. btJt.'t'Jl.'-s to grow. ~~L~r•tl i ;.<' r 

twntment:; indurh• nn nitrogeu lt•Jtilizer, N fertihzer 
3j)plir d • tLCl' a I 1 bt beginning uf the .~rowing ,;;eason. 
Or sp]j, app)il':ll ion,; when• rl'lfil i;>;H W:'lt- ap]Jliod 
onee in t a I) ..tl'1hOu tllHl a late!' J a !.t . :\lowing 
l l't•atmc·nt ·:; in Jud~ OLJn •, "lllgle, tl! u· p)et lil t ug, 
tlunP a t. J.ilTe '''ill t wu•:• tlnnng l he g IIWliH t-t "IJ' l. 

Plant. matm·1,1h.; ar · hnrvr~tt ·d f.t•u ru • cit piPt 1 er[<,lli· 

e: tlly lh rough 1•1t the gruwin)! ~eason. T n l !lBn, 
addition uf N fertilizer cawwd r-uhst:wtial ;.,rrowrb; 
~r,t~s y ir ld~; for ~in~lf) a ttt.l double N a lph,·nl wn"-
v. t~r•! :-:im d a r . Rt·r;p·owth tncrea.sed uflt't e•• rlv ""'1son 
cu tuugs; liu h• t:(·~·mwth follrowe(l doubl or lriph~ 

mowmg~ HamJJle:-~ a1·c J,pjng-annl):f.PIIIor forag~ 
lf1H11ny. Plnl- \\ 1111-w llh!'~~"~d in 19W) to clctc.rmin' 
sul'viv:.tl:wct l/!I'Owth follnwmg tht' \llriou:. lreut-
nll'llt.-;. 'l lw iicalmen :; wtll bt• ,, .. tahli-.hcd on a 
chffcrvn1 hi II'Joi 1t "lttlJtd in U.19f:i and the study will 
continue t h rqugh lH!t'i. 

· Str'pht.n /J. 8purruw und ~Hichu,·l 7 . l'arzcicra 

•'valuating potato fertilizer a·ates 
Nttrogcn wn~ Hpplit>rl to potato plOL.~> ut 0. (iO, 120, 

1 Ro, uJ :.!-W pound.,; lli mtmgcn pc!" ncrt~ . T •l•u 
nurnlll~r..:; antlr\,l"'S, :tud a!J:We-f.{tound rnus ,.; "" • " 
tueasUI' ·rl w · ·kly t h-n,ugbl')ut th~ growi.nt-: ~e. ,.,olr. 
Uma iudie~ttt! :-.Ul1· tnnliil l chff,•r ·nc · b ·tw12~n ttle 
two \ rjl!tlt'" leHt.ed, Green. Tmntt..'lin <tnd Rlls.,pt; 
flmh mk. Yi •ltl of mark •t. Ll~: tuber .. prorlm·t·d h.v 
Rus;.;el Burban], im·rcanPd ns rutru~ea \\ad addetl up 
l1) the hi~hc~l lev~!l , wlwr<'a" h ighl•r rat~.> of mtrog~u 
incrc:J.bttd unmarketuhlc fJVPr~izm.l Grt•<•n Mo1mL!.1in 
tubers, hul not mn t•ket o hie pmdudion. Tuber 
initiation and de\•clopnH'n t w t • r 1t dclay<.-d h\· the 
ll .,. of h igh rntns <,lnitrtJgen it t; .l.er •·nricLy. 

• luml!:fl l Fulu •>rlh 

l\lclam "'udtUtll dl 1 drur.ttmt:t w ·n• srarfa ·~c•-applied 
Hnrl1rngat d mto - 1 JJ at l"ll · ~Jl 0 lo :.1~1) lhmnd~:; 
.wtiVl-' lllgt·t·rli~nt pll' ·H:n.' in late sulllm~r Fivt! 
Y.CI k,; all!.!r ,,ppti,·atJrm. Wl' ·o:l~ \\Cit! nl)~t·nt wh ru 
the lu~l1est ratt- rd' cla7.11n1• t wus u ed; till' C<llll\alt•ut 
,-.He of IUUlUtll t:-UUI\.llll rt:tlw•t:tl Wf..'Cd lt•voJs by 79 o. 
'T'hn fnll(lwin~ Sllllltne t• r:orre'-ptJilUtn!! weed reduc· 
tions ;'.'t>r·e 81'}u and -,4 · f<, dnzom• t ami metmn 
"'odium, respectivtO<l~. Putat•J \ t hi, ft • m t;rf'nto.:d soiJ,.. 
i11dit ntt• t h~t w~ing 1netnm "'u<lium 0 1 tiaZIJJr.l't. ci id 
.lOl iiUVt•r;::!•Jv .1 ffe1 i l'l'{lp .\'1Cick \o\'E:'ed [•t pUlalit1n: . ..; 
rL.d lelLUvc pntdllll ilm w ·re mw1 utwl ha 1 he third 
.Y''Rr' nn plur ... that l'e~ivl'd u1 ·trnn . c dtutn tn 1992. 

~~1od wt•td rnnlltllt- ~L1ll uh~n·ed •Jit plob tbnt 
rllCPiVt-!U HW nr 3~0 p tund~ wtivc mgr dient per 
11'1'1' 

• Jc1mi•s W(ltu orth 

Evaluating- lettuce varieties __. _____ _ 
Tw1•nty-,;cveu bt'i1U ldl Ute' ai'INtC•:; were Lr.ms-

pl;:mtt.:<l int(J f'it>ltl J.•lt)t ut thrL'e pi.mlim: dalr•.; dlHl 

t!v.tlun tl•tl i'£11' tip-hurn. head !'Jz(• a.tltlma..: . lllll'k L-
atoility. tmd Oavolr \mnn_g tlw ttJp llllill• tl \'.~1i ·tir•:; 
"' re Pr,•mll.'t', Ttbcr. oncl P •bn.: l42. 

• ,/nmr'.o.; ~ .. ~dli'Clrfll 

~Uilllnt I r';df UJ! n 
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Fish by-products. biore.mediation ------
Fish processing by-products are hei ng nvnluated aR 

nut1ien t sources for bioremeJ..iaLion Laboratory 
mr.ubation "tu d1es have been conducted to ml asure 
effects of so1l pH and t.l"mperatu:r~: on mtrogen and 
phosphorous release rates from dry or hydrolyzed 
white cod bonem~al. At lO"C 100% of organic nitr o-
gen from while cod bonemeal is minr ralized m 1 () 
weeks, wh (•reas eompll·tt~ rru.netalizalion occurs i.n 
eight weeks in 200 incu bations. Bioava1lability of 
phosphorus a dded a<> honem~n l materials wus 
greatest when applied, a nd ded ined fot several 
weeks following application. In laboratory studies 
with petroleum contaminated soils, whi te cod bone-
meal resu ltf•d in more rapid b iologica l oxidation of 
petroleum than equivalent le-vels of nitrogen and 
phosphorus added as inorga ruc fertiliz<"lr 
(diammoniu m phosphntf'). ThP.se s tudh•s a r t' llei..n g 
duplicated 1n a field ·~cale bioremediation cell 

· James Wulworth 

Assessing environmental damage 
We a.re usu1g sa tellite imagr.-ry to tomprehensivel.)-

absess damage in Bosnia. 'l'ht• guuls of his pruje<'t 
arc to provnle t he United Nahons wtl h m l orm~lmn 
n cces;:;.nry for economic rr crm:;-tnH'Ilon .uul ell\ i1 on-
mental r eclamation of t he c:ounlry. Ant.lrews :1nd 
.Ba der used Clobal Pusttio1ll...1~ Satollit · rc C'i\-er:- to 
doeument. the loca tion-; ot spccllit: vel{t•latiuu aud 
damage l"yJJcs in Bosnia. We tbi.!O acquired,.;, tc lhte 
imagery I :11wn tlllling July 1987 (IJrf'war) and .)u]y 
1 ~91\ (po~twa.r) for co mputer nnn lysil'i . \\ e m·e cur-
rtilltly corn~ctinv tJ e satellil, dulu fo r' (.:cu £"ll'l rir 
warping, Hnrl will l.ht•n suLu-acl prewar tmu~c rl~1t;1 
frCJm po"t~ ,a iutagt! data lbr rlamn.gc' a.o.~~t~RRmenL~; . 

•Jonalltnn Anrin •u ;;, flarn Bader, Dam FI!Jl. anti 
fJar •e v~rbylrt 

Comparing wetlands mapping 
We (Ompared ERS-1 s_ynthic npet I ff' r'ld·u wiLb 

Land a t fhf'mnl ic Muppcr oplu~al Wlt.l for mappmg 
wetlnnd lypes within th Tanana F'lat,g nn•a sou Lh-
west of l•' airuanks. Rnd:J.r'~S :td~·,tntnge:,; over optical 

Vul 28. Nu. ::! 

Bioremcdiation., water polcntial ------'fhc in L~>raC'tion hl>twenn .-ml mou;t11rc lf'n ]<: and 
soilnihogt>n eonce.ntratioru; is being cttudied in a 
se1;cs oflahorotory 1 xpr•nm •nt<=, Pn 1in innrv data 
sug~Bst lhaL tht• ruieruue..." re:-pcmsible for 
biorem<'illation nay he ~en-:.iTive tor t &-...; nitrog-1.!11 
in dry soil, h tlt not in w{'"tter ~oils. Totnl waU:·r 
potl.>nlml (o" molic plu,., ma l.:.ic polenli::d) apparently 
controls b1olo~kal activit~ in this situ!ltinn. 

· James Wall~•orth 

Nitrogen source study 
Nitrous oxid~ is be ing ll•st~ as u va por phase:! 

nitrogen source tor bioremediation. There is a need 
for vapor phase n.itr~n in in-situ bioromcdwtion 
whPn. ndd1ng wnlP.r i~ nol clt:Rirable. Tniltal Lbora-
tory d<1 tn ioiliri!Le thal petrolewu-ch:.~ading- llacte-
ria1 mny be abl• to Uf'ie nitrogt·n c•mtnint•rl in n..il.rous 
o ·ide . 

· ,fume.~ Wala•urtlr 

data inc lud~ Jt .; ahihtv t 1 pt·nctrntt~ t hrou!lll doutl« 
and o ~trnngly re~pt ml l..1 in undnt ion cundilto.ns. 
Ilowr~ver :>in!!le-blll.ld r:ufur datu wn,., nrlt n.- acf'urntc 
as mulr.i-band Thcmatic.M::~pp •.r dal:.ll. Comhinin.g 
r11dnr •md oplu:u l data yidd tll~ bet;t accuracy. Wo 

lhat t hf' two scn::.or typeB respond t11 different 
physical properties. R,1dar ;;;; sensitivt> to plant 
ca nopy archilectut•e uml wat.er conditions. optical 
remote bens.inl-! is sensitive to plnnt pignwnls artd 
plant swJace cond1hrm;; 

·.Andreu' Rcrl:>er and JhJt ·,• \l(•t hvla 

Modeling landscape leve] management 
A r.:or.nputer pn,grum h !wing ,~ritlt·n ttl ..umul.at~ 

thE' m t' rnt't1ont> ol' t>nvirnruncal.tl •aril:ab l~ 1nil 
fon'"" t mnnll~erm.•nl ,{e·l'i.$ionl:i on f"ONtiL Ooor ·nrfaer. 
tempuratures. Und••r-.tnnrlin~ t lll!:o.l~ ml~radiun5 \'l"ill 
help cl~tlt! l'minl.' how lurt'st har-vest impucts soil 
fret~:t.ing and thawing- 'im1llatir\n run,.; of il W~JlL·r­

shed modl'll'xplor"ing lhe ,,ffet'l "f lilllber h arvest on 
stn~am t1ow and soil treezinJ! anll h11wing indicate 
higl1 t-ieutritivi ty to inith l ~oi I muislmt• coudit.:i.On!> 
mut tho po~sthility or n.o~ much a n fivc-ye, r delay in 
df•:.;t ~of limhL1 L' harve-,t o, runoJr. f(e.-.(mrt:hcr~ nre 
tt:sti OJ.: this model with hthloriraJ t..lnt a .~ ·l~ Crnru 
A.lat.kH '\nrl otl1cr nOI·thF·m o~tntea . We }Jlnll t.o link 
!hi'"' w<~lor:,hl·rl mmld to a Geu!,rraphic lnformnhon 
Sy,o;t t'ffi lo ilispluy the =PariaiJHI I tr1rns or hr.y \' IU·l· 

ablet> such as frn;:.t rh•pth . th;nv depth, HllU ~:>oiJ 
moiRhl rl' ut vnnOWi 1 UUL•s th t•cmghout the .vcar. 

· .John D Fo., Jr. 

Digital classification optimistic bia 
Wt~ U:>ed 'lUtclJi t(: imagen: offionunzn 'rel!k J....OOf'!: 

'f',.rm Eco)ugical Reseru•r.:h Site t.o rlemontstrnt<> 1 h11t 
w.i!!leadinl-\' e'ltJ miHf''- of vt•gt·tnt ion mappittg ucx.u 



racy is I Lkely under certa in conditions. Tht~se condi 
t ions include: m;ing t rai ning data t.o ass ess accuracy; 
restrictiug 1·eference data t>a rnplm g Lo homogeneou s 
a reas. a w t ::n mnlin g reference da la not indepcndt n t 
of training d; ta. The mngn tu de 11 1111 <.uection of b ias 
in dass ifica l ior~ an .. u acy p-;.tim ut '~' Llcpon,ls liD t he 
methods us<.~cJ to classifv and. r efereuce J a La sam-
pling. Tht~reforv. w~c1.a ti 11n mnmwr~ ahou ld a lw ay .:> 
re port t b.c ir IUPt hod,; in ritJFfieicn1 dt·Lail t.n ena bk 
readers t o a:-."'e.C\S the pl)t.t>uLiul fo t• bw fl in d a ss ifica-
tion a c<:u raey est irnnt es . 

·Tim Hammond and nure Verby la 

Studying white spruce-post fire 
Survival a n d .1eu~ht grow th of a ll w h1te spruce 

seedli.!lgs in a one hectare (2 .47 acre) plot. withi n the 
Hlg3 Rosie Creek Bu rn h ave bee~.- ll!l•a,.tu~d sinet~ 

19!<9 a s part of th u Bona nrn Creek Long-Ter m 
I<:calogical H0sea rch (LTER) progra m . Ref..l ~archen:; 

havl~ m appl"d a nd measurlo'd. 1,678 r-prucH ~eedling8, 

including 1, ~69 al iv._~ m spring l !-l9f) (H6.9'%) and ~19 
(13 1°{,) tha t d ied d uring the period .. 11 Sl'cdling,; m 
th e plot ge r m ina te d from l983, l~l81, or 1991 set~l 
crops and m ost were d1srov(•rcd I hn t> to five yea rs 
after th e t.eed crop . As a tesull wh ilP -;pmcc regen -
~~nl l ion surveys are not likely t o be accumte befon! 
th e fifth year . In Spr ing 199.) we disC'nvm'lld IJlH u ew 
seedl ings and onl) 16 dt:! ~HJ se-ed lin gs. Falltn~ sn a g-s 
ui' mnl ure t n•es killed in the 19E\:1 fi re pos t• Llw 
grea t est threa t t o S Jif UL't> st>edJiugs . Anim; 1 browsing 
a n d fall ing- ciHad trees c u ~,..d about :300 (-20 '' ) 
seed li ng:,; a ll\ e in 1995 to loo~ e ; hell t ermm al b uds 
or l.:ade r c:>. 11w. v ragt> hl•lgh t. grr;wth nl' 1980 :;ef tl-
crop ,eedlhg,., i n 1994 (m sur~.·d in 9 C.,5) W .J.:. 4 1 

inch es (1 1.9 1m), n s t.w d 1rd de\·i·ltiofl nl' 7 3 wh i,.h 
is equa l to 01 below 1991 h rou gb 1!)~1 3 hl•ight 
growt h 'li1is reduced growth is eorrela tecl with hi~;h 
drought slreH:> levels . This study dl•vd opcd n com-
prehen sive p id un.> of establishing a nd narly g rowt.h 
of ur•lnnd wh itu spr u ce. 

·Glen n J uduy 

White spr·u(·e climatic growth 
T he ra clia ~o:rowlh h tsto1 v of wl.1t•· ..,p , U <"t' •n I ht· 

Rc::.erve \ \icH (H\\ J clnd '1 mber lleJWh ( r B) n.!l .... l'· 
ent:e p lul '-' j n •toLl ncar B rm•tn-za CrerJk I.T F.R W 'l;, 

meabHI't!d from a lJcdtmc~U sarllp le ul' f)~ and .2.'i ha ~a J 

tree d1 sk s rl'spt'~ tivdy. l{.ad.ifll growth <ll t)(Jtb '!t:HJds 
is posi tively mnelat(~d with me~m <J nnunl and 
s ummer pn•,•ipitation at the U n1vcrbi ty Expcri m~::nt 

l.ution (U L:. ) \~ ith : a ~gin,l;{ of onu tu t h1 t.:e yea r s . 
Hadia l J...ro'W rh i n hoth 1s onversd" w n d ntec1 wirl. 
the a \ ail.1hl"' r e t·onl (l HOH+) of menn .mm tl t ·m-
pt mt 1 n 1 U S R. l'his lllt'lil.l!' t.Lt.~. .. thL t n~t·:; ~1 ew 
be<-. l fo llown !! • h e ~"'ld t' '-i l •>nn , And ~<~w 1 he ea _,, 
followmg th t! wMJne Rt \t'a.T<i . Tlli u m!xpttlt·rl 
relalloru h ip 01 Lt!mpcra hlr[' ·md t'Tuwt h opp<;;u s to 

be caused by t he hig-lt d rougltl stre~"' llS:.nciated with 
hot year s. 'T'he r adi..<tl grl)wth ·utd Llevd opmcnt of th t. 
RW st a nd Vv tts rt!"Sh .1peJ h) , t ~7~-79 rra .lllla 
prod ucing three su'1pnpuhll l 11"" ot trP~"S" Winner , 
norma l, an d losers Ln" llllte Lre~~ . the ttio nf 
cross-sectional bolt• ITCJJ in 1 I'IR:1 compau~d t o 1982 i <> 
gre11 tc_r t hau two, it~ n01~ma l t re<~ · t h •• r b1 is he -
t w P t>n n n<' and hvn. 11nd in lt.>t;;er rrees Lhe l'a t.HJ IS less 
t han oue. Vv' w ner I n~ns r•xpf'nPnccd must of thl:l 
significa n t sta nd-Wide grow Lh reduu LHm i 11 1958 and 
fi 9 following t he s vore 1957 and. J8 summer 
drou~hts; loo::;er trees wen! not gr eat ly a ffected. 

· Glenn J uday 

Forest products marketing 
1\n 18-member WALl rPview.:Jd Ala ska' ; fo n •;;t 

products s< ctor as pan of the ::.La te's ·'IYLuketmg ~9 
Alaska" im tta tiw .Thf' t :am r8commend~d 11 
initiatives grouped LWder: 1 ll f'n h·m ring vnlne -addt:!d 
ins tutc procr>ss ing r•f t'oretil products. (:21 Ht.ate forest 
pDlu:y, a nrl (a) commumcatwn.; and mt'ur mation 
n t-tworks. V\ L recommemh•d c ha ngeR to state timbex 
s ales policy to p romote regio.'lal value-added process-
ing a nd cxpa ndinl! cxigbng Ala sk a husinesses, 
form ing a n Alaska Timber GnH1in~ pro!!ru m , devel-
oping lo!! exporl pohcy, morE." dfer..:tivlh im)Jlemen-
hn~ the Port•s t I'rad!c<'!'l .\d, tmd s t 1tnl tzing fu n ds 
for _.,. tate r<~new Rbll' ro~ource~ re:wan:h. Tlw nbt i;.l..' 
aduuni:!t t·alwn tml in lf•ri m t·ommittPe:'l of tbe 
AlaF>k a Le ltislat w·•· Ute OJ pon• Led o;<wt·r'~ I r•f nul' 
r t•co mnH nd rt w n- 1 forestr') lel!i..,la Liou <-lld Lhey 
\H~J P. s igned .nt.o hw by I h · govcn10r. 

· 0 /enn Juduy 

Clear AFS biodiversity 
Cleat Air Station (l~AS) i.s 1 lO,HOllncrl' l' .S. Air 

Forn• hast> locn tcrl a llJn~ Lhe P ar k ... Ht~hway a nd the 
:'\las ka Ha ll w nd ~0 11111N1 smllhwt•st of Fnirhauks . 
We eomplel••J a bi.odivcrst!y . u.rvey lit n thr1sr• I he 
n .. jJ::ll t m unt of De t't n.;e of t•nv ironm,mtalh St·nsiLi Vt~ 

l~al'ure" re4u iriuh :-jJtciuJ m:liUtgtmwn l.. Vcgc .ltlon 
<'OV1•11n~ CAR Wlh ll ppPd nrd ~ il l' 'i w•tl Jmpo:-La n l 
biodiveJ't' ity valt•s • •!l'e 1d ·ntlficrt. \1 t~l !If .h ... ,.,t ..ttton 
i" ('OVlu~d ,..,,,1 J ·ujqu e lon;'lt ilial.: .. dtLJn·Ht•:--
lwL\H!Cil a-.pcm followm g fir,,. ncll» lw k .,.pruct· that. 
gr~ulual lv n•r1lOt e:; IL::!pe u dnll r·a;J 'l1'-' pl rmuh uF.t to 
f1, >.volop, W lwn t lw lol ck t. l}l'tlCt! hunu; 1111 11 Lhe ~oil ~:o 
Lhn w Hg'P in ,lntl 1 he fnrcst C)' I' le.s hac t•) H'lpen . Bwe 
commander• ne~d to plan lor lhl" high n:J~ur;.ll fire 
fi'Ct]llt:'tlC) in thi~ furedL tvp~ •• \ sp '''!alli<'h~n-mo~s­
uwu rfwoodlnnd plnnt ( 00ln11Jfil() C:...lLd l!l 0 \e_ 
bar . Uls ts luutH at C'.-\S. Gra"d I r • •r " .. n~ Jillld 

tm }1111. u>u ,..e ,.;rm·,·l.~ l.lt·king 1 f•n ,..(IJl t ap hat 
wen p\11 111 p lat ~ II\ ~latlalmcltwat~r at the t nd of 
llw l<:e Ag1• •the 111 l!!,l!OO yE'at'::. ago. ~nrtte .ebtivl"lv 
u n• 1111111\ot 1 H!W<·i~s 1 L'l:lll in ~!Tavel hnrr~n,.,, ;111cl the 
mat.; of liciJ .. ns and m('l:;stl- Clrl1 hi:! tl~ll'tlyl:'d wht'lfl 



crushed by r 'pC; ted foot or vt hid1~ tratl'ic. 'fh . 
floodplain of the Nena na Hiver is a wildlife r i<·h 
corridor and old island uore.,, modt!rn ll~n aces and 
actwe iloodpl11in Hu rfa ces th ot su pport un\tsua1ly 
hil?h tree spec.ie ~liven;i t.y. 

• Olenn cf uday (mrl Robert Utt 

Disturbing Tongass National Forest 
Results from a ,;tudy of nat1..1ral srnall-scalc fon~st 

canopy ..{ap di ·tu rhanc'"' in the coastal fur~:;L of 
Snutheast Alaska wen.• formulated into decision 
rules for tlw Ton~ass National rorr.s l La11d Manage-
mt!n1 Plan Rt·vision. TJmb t'r hurvest r uh•s were 
developed fru· areas O('t•ding n 91Jbsta '1tia l remaining 
c-anopy (uneven agf•d fore:-.t manageme11t sys lPm f') . 
es!Jecia lly t h0 e.."<tended beac-h fringe zone. h the 

.20 beach fringf> zone, openings prt~duced hy tor eHt 
h.nrvest must be less th an 2 .0 acres and must indu dP 
11 well distrihutud set of opening;, that. runge from 0.1 
to 2.0 anes. Total harvest di.l'hu·ba.nc-e i'> limited to 
nn more t11a n 1 OCJr.• of :1 contiAU0118 1 00 aCl·e ana lysis 
area cverv five tlt!cade.:;. 'l'ot a 1 f(n·esl area r emoved 
i'o1· necessary roads or cataslruphic so lva~es count 
toward the j 0% maximum dis turhuncc -.;t.andnrd. 

• Boh Ott .md Gll·m r Judo.-..· 

isturbance. respondin~ understory 
Data were m a lyzed from ~0 fmest canopy ~aps a t 

each of three sites a n n from f'iv .. r cf(•um ce plut.s in 
northern Southca.!'< Alaska. "Rt'.;;ponseH wen~ mea-
sured under int act forest eanopy, in openings u n1,.;cd 
bv the death of on to l 0 overstory I re<-s (ca nopy 
gaps), and in th P tran si tion bt3twcen th e two. Light 
reading-s w ''l"t:' mea su red as a perce nt of full sunlight 
81 lJoth the lop of the . h.rub loyPr a nti at t h e herb 
lnyer. Pr£>lim imuy rc3uJts rcvPal th e m:pect<-!i.l 
gradient in overall li~ht hNeb (rom 1owl·f;t vc..lucs 
under "ore .. r canopy, to llltermcrlia t~.; i11 r rn n ... thun 
gaps, t..o h ighes l tn L'a.Dnpy gap.o.; . Heirrht uf lalle~-< t. 

wnody speu •s fu.l!o~ 1 he ~ant~ gradie1..L HC1wevt~t· 
high li ght levels in c1mopy gl p:;; allhe ~hrub layer 
promotes vignrrms shr nh growlh ohi•n rc-tu)ting in 
uwre lighl int~ ept.ion (ll:l."s ltght) ,lt Lhe h1 rh l lVPJ' 
in u mopy ~aps than unric.>r i nr.u<'i lorustcnnr,py. 'l'b 
observt)d lil{hl pa.Lhn·ns .u·e expected to< u t,je fewt•r 
planl ~pr.cic4 ot t.hc herb layer i n t Hnopy opt.•nings 
t h,m w.ul~r int a-t fu.re~:;t. ~;:mt•J JY. 'freo~ Tr•producing 
i 1 gap,; an irnp<u1.ant replacement tN•••s t hnt main· 
tain fon•sL ~ovt..r. lntt i 11 thi~ .-,lmly undtirstOJ y ta•(•e 
rll nsity m ~ap.'( W33 nol cor ll.lLed Wllh ; ap :;izc. 
Tn•t: seecUing oeru;it) rn umo~) gap,-, i-- .t lso lll1ln-
t>nced oy il waw1at10T frum . w·ro1t nda .... ~ canupy gap .. 

·Bob Ott und Glc7w Juday 

Individual t.1·ee vohune tables 
Samplm g or ~pruce continut!d a nrl \\ Ill ht> {Qffi-

plr>tetl dminJ,"! Hl96. A fina l set of state wide. cu bac:-

foot volume ta!Jlcs (Wf'idt> nnd ()tiL::.idc ht>rk) will be 
(;nmplt'tc!d in 1997, Sampling of tree nnd b::u& 
meru;urPmPntA l'ur utlH r ~w oiP~ IS ou~t:Jing. 

• f':rl. m(jnd C. Pad~I'C 

Forest products future -----------------------------Exp O! ., markl·t !" (Hrili-;h t'olumhin WH.,..hiugton, 
Ot·e~on and A.'!Hl) for AJnr:;ka aouud lo~R ~l~aLh• 
decrcw.;pu iu the Inti cr hnlf of 199:3 and .trt• c~pl'cted 
f~l be depressed mto H•~i 1\lon:: cfficieul hurv~·sting 
tl1at cleaned u p ex.isUnJ.," "l .owt•r 1 "timhcr hah: 
contracts, the availahlt> a dtlJllOual fih~r from salvage 
a nd sLnnd managcml'nt activities in the .. Lower ·Ht, 
and normal marlwL ~de,., for fot'e..'>t productA l'outub-
uted to the decline ?11lp inventories wc·t· high in the 
lnttt·r half of 1995; in\ienlory corrc·dions rn~duccd 
mveutorv huildi 1g aw.l rcduring tock) s.hould ue 
compl 't(' by mid-1996. Log:-. frcuu i he Kenai Peuin-
r-lU h wt!.r~ sJ1ipwrlto • uLl1• a ... t Ab,-ka .iu '199:"". The 
dt•m.un.d !'or vnlu , audf'd pnlcl u t ., a.hm d rnpped: 
ther<:'hy shif'Llll~ logs from Pacifi, Nurthwest ~nillF> Lo 
export markets . C'·madinn xpm·L tu the LJnhPd 
States wi l de<:rcase in 189fi ami inert.,;;· to the 
Pacific Rim. Various Alu ·ku orgnn izatirm.:: are 
!H'riously inve!':tigaliu~ value-added pro~cs>~ing, ::-ouch 
a" pupN bil'ch for ven~: •r. 

• Erlmoltd C. Par.itef' 

Silvic-ultw·al systems ------------------------A major ronct'r 1t i.n a .-.iJviculLutal Ey<;.t~·m i~-> ad-
t>quat~::h rt'gl.!u~rannr I be 1 i~ht . .:per-it'~- Iu l<'RJI I ~)95 
survava l a 11d hr1gh1 growth of tl t~ Tok Levc1s-uf-
l.rowlll~-... wrk (LOGS) wn- d "l-ll',htd. rhc LOGS 
plantnt ion~ wew esh b1ished in .-\t1gu.:;t 1 q92,, t hiR 
nssf•s.sment. provad~:o Lht: rommun, :-;ta 11hu·cl . hird 
gro\\ ing s£·a~ml t•t:.; 1lts r.;urvival for the four '"'PWCt"; 
(white nnd black ~pnu ·• tamarack, and ludgrypolt· 
pint) continue~ to ~xceed 90 •· .. Data ana!yRi:; haH 
uegun. 'fhta LOUS sturiy at llonllnzn Creek. although 
nol forman~·"" t'SSl~d. indicates hcaV)' msccl infe:;Ln-
t ion. Aphids t:ontinu.-' to a rtack w.mu rack '' l.J.le 
pr•ttct. gall aphid~ nttuck tho white ~pruco, \'Ur) ing 

intPns•ly fort' ll'h Lrue. Th~, "Pl'Uce srall aplt itl is Lllso 
pre:-.ent •m th,. three-yt>n t oW .'leedlings at Tok. 'l'ht! 
H l-ycar mt'a::- •lremt•n 1 .. --chcd ulcd fur .Fnll 1 RSJO, will 
indm.le in::.cl"t. mform It i•}n at tJolh Ritt,R. 

· Edmond ( Pnc/:r't! 

Managing forests for biodiversity 
Effor t.-; to explr:m• the rl'll.ltion!iliip IJt:lwPcn foreitl 

management and hi(l(liver i.ty continued in t I· t• 

T nn.tna Valley 1md have her•n e.)(pnniled tn indu<lt! 
Soulhcemrnl AJn,.,ka. Emphasis cont i nm~s to conccn-
tr.llll' on tlw Townsend Wtllblt>J" (/)cmirvrca 
tnwmw11di ). Tlu. li lern t llre ~Nl rc.:h coufirnh t hlJt Lhe 
'"J.H,.ocieq u:-;L~s l1C1Lh {~•mifl'rs ,l.nd mixE·d conlfer lort~.'\tj; 
i n AJu.:.;kJ:.t. Tlw waJ l1ler lll'"t<O in ~pruce, lrut: fH , and 



D •ugl .. 1~ llr md gleans co ~-......er fol age for insc1 ! s. 
lloWl''P , a lterhal hing cgg:=: itfot.t~et 'rt hu•·d-
woodH. T;,is j _q p1 1bahly associat.ui \\' th .. hiftillg fJOd 
som·cN>. nt I c carh··t>t?'l ·on d~f,, i ~ttM of conilL l'R 
a ro ,!Onl hut ltan lwood rl"'foli<ttor · ;. n! aln nd nt. 
SLand rl r·ns· ) or tree RUC . ppears t l h(.; &t t l d lr1 

ne:=:t ing Sill~ sdcC"t.ion . Low initial t.t1 1if1•r :-tnck in • •r 
pa-e-comn ercial thinn ing may 1dve• ->el:< lllpltrl I h• 
bird . It is 1 nclu:n wlwJw t n :<' si 7. ·IS rel 1t i\c to 
thfl rw .L of l ~~~ t rees 111 1 hl ;:.l 111d .n· IS a ln;olutc (hq 
t n•es hern~ J1 ·L. •t.ed) . 1'ht) T(lw nser d wa rhler 
unduu bLt'dly NJ I be dif<J..llnced from ht f' l1·-killed . 
fi rt•·kl led, <•r lu rvcsted \\ hitc SJJI Ul l t'lt,mds rlul' to 
loss of l'~>qmred ne ,.;t.ing h<lhita t. and sp1 i1.g fol.1~1ng 
halll lut . 

·Edmond C. Pcu kC'e 

Summanzing Alaska for~:st inventories 
ThL dlon to £-:umrnallt.L .lli~ka"-: t'on!St i nv~.:;ntr•ries 

coni illl r'c 
• F.dmon d C. f>ud.ee 

Reforestat.ion stocking standards 
Aftl•r 1'-=vir wine:- llt! surviva l sl'ltl"tlcs for w ht Ll 

spruce.:' al vur ous OJ.WrEt t icn n~ pla ntalJO us, lc>~-. t h,1 n 
nO I() mort I lan 90 JH~l'C't'nt of th(' "Jl rHCC ,.;u r v iV( L 
into Ln t-> th in l year The Tnk Levels-ol (.rowing-Stock 
sLudy revl•al••d thr•t m(lrl' than ~) fJ u, 111 wh ite spi'UI'I 

survived · 'lt 1 th e third ye;u . 'fh it= hi Till 1le is all • ib· 
uted , in pa r l. to cure in ham hu~ ,;t ' uli11g. ;rom .il<l 
n u r:;ery ll rou g-lt 1 hntl.,~. At Tok, uwr•t .. t!Jlv wnt111· 
ued t'lr(1U1~r t h<... t.11 d ) 1' 3..r. Wht· I L s till , s( t 
minimuM SJI'l1C8 ~t,oc 1Il:,! ,.!CJ' Is ofon!y iLl su rvi \ mg 
sec lltngs pc' 111 r·c two . e;_r ; aft ·1 p 1·11 ,., ~ · t 1 ! 
u 11tlu usllrn, 1 !d -=11 bscqu · 11 110rt . L y . Ib s<'d on 
C'a n.-11 Ja n d 1 ·1, lhh ,\·ill , n~u c r ,,,t im,• pr H .. 

1 viry o n -.l l t•s 11v J(r.- 1 Les: i.l.JI' g-n WI to e." ~ thnt ' 6 
1<•t•t 'laf.!h. R ,•geJJll ti ·m pl 11 m g 111 J ·t Hldn•:-~": 

Sll ioii iU lld yil-' U n Hi tht flti'TI~I r of :=;eed 111 )! ln 
oht.1111 t het ,on I, tne com~ P' of l'r •t to- grow :-;(1 th at 
lilt rl:alil~ is "lO Ienger a sea iou s ptoblc>m, a ncl tnr 'tl 
hei~:.ht~:> of' St)Nll ing,; a~ I ht n~.-•xt b.u 1 4t. 

• gdmond C. Pi.Jt l.ee 

For est health 
.:'i )rt hcm 4 LJrest c•c•l'ld irwn~ l'\.is L.1.• c·aa. onh h · 

Ul:'<;tnbeJ a s • l·rim.L~ fon.>t Ill' ti lt h p rJhh 1s: (;\111.· 

t it na l uri < HUdu g its ,. ~pidt m cs, t'u •1 b u lch p R 

tlwl inc ··ts • t he ~cvcnty ~~rw i ldllrP ::mJ ]I) ... ~Ps J 

<ll·~ arnhl • halnlat. Lo~::1 o1 t->p,· t (;l' '"I I rll't r imeu .1 l.v 
in p IP c •~rtmn Y> iPliJt ::~pet H "· 0 1!-'t n:nt.ion s suggest 
t 1.t i 1 ft.H l i l<'l'l ,:·d 'he <ah mdi.luc·t of 
Cala.ma.![rm ti.o; ra 1rad rn.si. ~·ass \" ltich !.a s limill'd 
fin· age va lue Fuel tJ pt.-; h nge folio"' ing the lo;; of 
live r-prur1! f 1m the stnndc.;· the g-ra ~" cre;1tcs an 
early ~pring ftw hat rt!adtly igJ 11c" and n tn·ipc.; 
su rface rn·e.c.; t u hea vi er fm ls . Re<~t a cch on Kenai 

Peuiuwla Low lund .... u~g -.t , Llu\1. tho ·"l' dee UL>etl(~ 
kill" !1;). u1 mm·t· mtmntm . nd mntun• lltll · i• O\'l!r 
~IX mcl·es h diam •L{ r. 

• Ed n oncJ r.. Par~ el! 

A 1al) .:;es 'Jt ·H~C rl II n ntiicat•• th.tt fr11 t•f<l :'l ~he 
1\11 1a i low lund oomruuto.ly cnn,.,iqt of "ingl1• t·oh..trt. a n rl 
mult.-c·ohor l ,.tand,., )n • :,.l:mo npp~<• tdt·-; an all 
ng-L' str wturc. OftEn 1 imt::-o l iHJ lnrge<~ll·i ... uH"lt·r t ree,.; 
wen• nol of I he olrt("'' (~o.lhorl) fl"l' ••],u; . f ypic..tUv. 
beetles atl.JLked I rgur diram tcr lr•·~~ fir t: ,md 
h.n·clesl. 

• Edmond C. HH l.r.c 

~lc.JJ·~ thn i'IO nm1'lc plrJL · w •rt 
dt.rmg 1!..195 m n 1 ing lotttl plot t.o m 1 t· h mhO 
i"l more l.llltl 20 Ill throu~ h 1 1 c l 1 a na Valley. 
F m Jlaasis wa;; c1 1 uued !tar I vood white .. pn ce 
HHI JUs. On • h alf ot ;m.wiou r luted pot ·nti.1l 
S. t l'" did not tnll!l th1> n•q j Hi Rt 1\clRH{ .. Of he 
rtmaining pt•tcntial ::sites, • I n .{<' umht•• 1r • •lll 
pri\atl! lund ,.; . l'il•..! )liation~ tlt.. iliJHOl't!s· wtlh 
Nal· vo organi:t:A.I i(lll ltJ a(·ce l.h• 1r lund, uu "'Lt 
H'ii llt:: area s l•H hill!! t.::rr11 plot . Ouu half ol' coll"flL'cl 
d 1t , wa.s CJ lrer!. L1Lu jliJl spl'ead,.he •b, ,\ lllle ag • 
ddt•rm nn tinn ft ,r lt\0. t plot" i-; < 'nr ld ·. Numbe1 01 

Rle1.1s i11 :>P\I'r,ll ..,, 1 1d~' c.xt:~'l'lll ~, on 1 t' m·r·(·. Rt·c>a8. 
lwh;ht U.!e 01 ull • pland SJ'It'IICC d tl 11 hack J t h • 
w iddl·· oft '-~• 1 s• • l eutucy . \ h I <1l potc>nt1al plant 
~!Jet.lt!S ""3~ prl'[t.lTCd 

· I rlmond C. Prlcl.~e 

Logging vs. naturallires 
Before 11v can dcvPiop nppropt"iate lun'l'l mnnngc-

n c·1t pohcie~, W(!. mu 1 und. • t.nml t Otltl'a:-.tin~ 
l'l'ft c· son h 'mi iver,.,it~ ot ftH~ .md lo!!'gmg thl nujcr 
d. st ..1rbam·t• in uul n<l h•)renllor~ :.t. llf ,\In k 1 Oat-. 
in this st Hi) Wl 'n • L ollccLt·cl iu , 'ummer JlJll5 • nm 
the T ; nnr a~ urll' lln.uu Ri~ ·r· drninu~ •,, 1 "ol 1 h-
t.:.a cin~ uplil ul w•11 1 htH Ute fMl'-hl re)U'!.!HPJ n• fru . 
li and dL•velt~t• lH.'IIl I l he,;. l'h combined bmned 
Silt•, ;and S I.UTi ;,,Jill ..1 ~~ 1~1!. · JilljlJlUit ;nur' "Pl r·it•q 
O\ .. u. ll (l'l~ t haa tJ~~~~ ... at •s (Il l) . nuu lnnu••J 
!-ll Le;; "uppo1 '- mm • .;p t ien at cm·h sfnnrl de\Llop-
u.e ut st;t~r>. ::->p£" i, ,., ir h 1f ,.::, on hurned ~ites < msis-
t":'ltl~ i:lrrea ·ell · ~ • 1 t i 1 t lw fir,...t thrc•· .;t ~-ot!E-
s lf:' ics r ir hn< 3S o 1 I ,~gul ~ cs n•main ·d .•In in•ly 
Oat across tl I" .-.tn c• .... S cit lurnO\er \ .. t s,.t•<lll•t 
iwt\\eeu & .!t•o.; Ill la1 rn cl.•tl -; t[ nnlJetwe~n ,.;t <'lgt , 
on I 1gge l slt 38. '-'1 ·t· 1'" I 111 • mt ) ~t lttlrttell ~lle:o~ 
11. t>·uly s \J(;c .. .-ssim 11. ,J 1.> 1 !'a! I'· u·t rlu1 lhe In~ 
t vo st.'t~t!s , w,il•• 1.Wrly ... ,,cc• .,,, • n I dummunt 
SlW• 1 ·s r n luggt!d il • · ~Lcndih· nn ~,•.-c•i 111'(,,.:;;: llll 
r.,ur stages. ~Jl'f.Jc..; oq.!RUJC 1: Ylr Wls t "" • t• no: (iL·ep 

on logged ,..1 ~,..,ill each Rlond dcve.lnprm:. tl stage 

~lllll!llt! t /1·\Jl! lW,l{l 

2:1. 



compar ed to burned .si tes . Thif' .. m~gt-st. t h a t avail-
able nu trient dements m ay be lower on logl!ed sit es. 
Lo~g-erl ··i te.s appear· to i11 ii.ia Lt: slJcccssion v.rith 
stth~tantial patches nf the orip-iual uhler fort•st 
untlt~rsl..tn")' nnd ltc; complement of ~pecies inlncL, il lld 
nprmar not to sup~Jort a set of F;pcciali At fire-d()pe n-
dcnt species. B urned si tel'l apJiear to h e m ore tm i-
fot•mly distu rbed . to support stoveral firt--d ependent 
::;pecies, a nd tu e&pt-"rience m ore spcci.Ps tur nover 
t.b.rough tim ~. 

·Dan Recs and Glenn J1lday 

Integrating a forest ecosystem model 
Computer m(](lehng of f01·est ecosyst-ems biolog) 

has been devote d to combininl{ tlwon•ticul and 
tlmpirical approaches representing the funcLi.on of a 
forest ecosysU~m generally within an u ndl1fin ed 
·pntial con text. Moving t o :1 l:ll'g() sp<:~lia l eon l.1•xt, 
like the stntt> of 1\lask a , will r£>quire tlu::~·Orf'tically 

represen ting (:ri tkal hw logicrl l}Jroces;:;p:-:, founJ in th e 
ecosyst em tlJa t ca n bt> t't'pre~enLeu m1 a n imhviclua l 
celJ bas is. I t shouJd lhon be possible to vruy th~ size 
of Lhe smnlleRt ('ell trom I 0 .~ squnra fcot to 2.50 acres 
(1m" to 100 h a). A t'on~sL eco~y~:~ L<~m dymi mics model 
is bein g develo ped that is based on the ttiLrogcn 
pwducl1vity eo m:opt foT furc-s1 b'Towth; litterfall 
quali ty o.ncl micr obial efi'icienq for fim!st n oor 
dP£'ompos1tion, aml forest r egenel'a t ioo based ou a 
li•ee's spruu Liug ~ J r seed p roduc.:t.ion c~pahility . 

Climat e and ec.o&vsti:!.ID. level WfltW'bill.Lt:l'" w-ill h~~ 
hamlled aA rn ndom prnl•csses restrictPd ~o th!! ranl{es 
found in varioUF regiou..'l of Ala!'lk!t. Tlw modt'l h a::: 
h£'Pn programed as a ~eograph.ic information syst em 
hlttdule . This c'ompui e t• progr~ m i ng has resu lted i11 
an 1Vi..l'/lNFO AML With in tht:! GRID paeka gt>. Thr! 
curnmt. vcnnnn nf the model has been venfi ed a:s 
t'u11ctioua l from an iruli.vidual tree b;.u>is in a nu mber 

Rural economic models 
We clcvploped a cmmmmitv and ewnomic pl'ofile 

fnr fou r v tlhtges Ftlong th(~ loWt'r Yukon R-ive r, 
exatllining lhe dl.Sh ecum.l.lll' u!' the foUJ vil.J n~.;eR 

ann ronrpflrmg It tn the Yu.kon-Koy~lkuk Ceu_~us 

RPgion, tlw Dennh Rurough, Ahlslm, ·wrl tlw 
Ututed Slat ... ecunomie-s . The lJ,S . .Dt~Jwrtnwnt of 
Cnmnw rcr Hureau ol' Economit~ Analytlis d.atahns kt 
uud the l tl90 Cell.SUo providL~d ilie bfitUC data. w~ 

of [uresl type !'I f(lUild in J nterior Alaska . Verilyi nJ! a 
landscape scale is dillit~uU h~ClUJ:se nf IJ hu.;k of 
d.et:l iled data that can be used frum a landst~-ape 
pcr~pt)t:live. Hmw~vo.r work. "is prog;es:;iHI! uu llluViug 
to a lanJscape t t•presenbdion llf the mouel 

· Joh1l Yarie 

Balancing carbon, bo t·eal fOJ·est 
Dt·ll}l'minin g the ca.rbuu halattct' in ~l h.ro:td f11l"t>st 

l'eginn like I he -\la skan horeul fo rest requirto>li devt'l-
oping a numb~.r of importunt Pnvirnn mf'ntal (stat E• 
tndors) r'lusses to ollow for carbm1 bal.a nee &,stj­

ru at.eJ:>. We Lave u~t:cl Lhe fol lowing factors to develop 
a r egional clnssificatirm of tb.e stare. 

L Average mrmth ly t{'mperah,lrc from May 
throu~h September-wprel!>Hhlin!{ thf' sf att,·s u.p­
proxim<ltc growing season, 

2 . Average tolal pret:lplt::ttion frnm .\1ny tllrt.mgh 
September, 

3. Thr· domain division rmd prnvince level ~:> of th~ 
et:ort'gicu.t.s r. la ~;s i fi('alinn nf A la;<;k·r- 1'1 published 
d assificrr.lion of variou.a v~gelnriou, .aml cli.nmtic 
n •g1pn,., found in the s~.1l t • 

Additm n ally, I hi::.' following dnsRificntwn.a that 
further subdivide and dL>scr.ihe Alask.a'l::l lloreal rort:sl 
n:gwns ore bein~ dcvc loped; 

4. Sea.'>ona.l 1n.1.1d cover 
5. Age structure o[ the ve~etation in the fore~t 

areaB 
A forest dynruu ics nwdel ft ,t· 1lw Al.l!'klm hnrenl 

forr~RL will he run to d t1tf'nnine rl.J.t. clft!cl<l ul' antici-
pated glubal chanw~ on I be c~u·bnn dyn,unic" within 
the :roginns of Lhe biogencl itll.alic d.as...o.d.fi~:.tlt.lou . Thi~ 

apptt•aeh should :u.:cu.ralPl.y rt'prM.;-en! t lw 1':-trhon 
dynamicE of the forest; v.ritl.liJ..I an area of land th~ s ize 
oF Ahv;;;k:J, 

·Johu Ya.rie and Tim Hummund 

examin~d the subRL"tf'nt:.e economy LL"ln~; informa-
l inn from n report pnbli -,lH!« I by the 'l'aruu1.a Chi eLi 
Cunfert'llCl~, Lnc. :rnd tht• U .Fi, F1sh fl nd Wildlifl' 
Service. Whilil I his W:l~ to he d..l1 mle1;m~diate J1 rod-
uct in our ongoing rural regJonn!aconomie modelling 
effort, •·e:w:ou1·<·cs rlid not a llnw us to pursue n full 
modeUj ng H.I:Iort i.n these vii i aee.s. 

•Joslwa Greenbr.r~. Carol Lewis, an<.l Han~ (.€i!!r 

Marketing cooperatives in Alaska 
The objec-tive i,f thiF. projr,t't wrJJ::; to C'ducnlll and 

decvelop ~e.rv i.tes for f.lruducw·s inlt'l"!;!'Sl u t1 in forming 
marketing coopei·aLive«. Wm·k lr.ega.u with D•·ha 
Junrho11 dai ry fnrmerh mh•re;,tPd in ma:rketm~ .rnw 
milk. :.tnd jJrodur·~r:; mttoJ"l'Ft~d in m!lrketing mlsce1l 
p roduct_,; . '01en' i.6 t l need Ln expnn.cl. mnrkd t•pportu-
n ihel' fm· lntcrmr ".latSkii dniry farmers. \\'itb th.e 
potentiaJ avaiJa.biliLy u[ an oilseetl cruahing pl;mt, 



t lwrC' is abo 1 1 eed to invf·stigat{· If arktt..; fm t:diblc 
oils, oiL etJd nw a or a nimal feed, and m urk t ts lei!' 
industrial oil..;. Iuclu~ll ia luM!S ind Hk biodi(> ,.} 
fuel, <:rop oil, a n d dust conltlllur ~ t avd road-.. \Ve 
arc lookin g ~t ulh!.:"r conpc•rntivc vel t t.ll"!-o. ind 11ii . .1g 
a hoa hnulon t lll WralH..:d.l a pr .. c:t,; il' g •nrl 
fr~ezing plurt 11 Shnkto·•hk. anrl 'l·gl:',,l •le mat•kcl · 
1 Lli!. 

• Hc.m ~ Gt: icr, Chrol L eu t:; . and Ed Arohio 

Studyinfl reet·eational territories 
rip)fl rlnt:"' 0 11 reereatJOUJl] terntu teS were ('()]. 

lee'Letl on tht• Gulkunn Riv('r hetween ,Ju ne 1) attd 
July 10. Fi!-<het·s typically l'lt•t u p lt•rritol'ics around 
the primdr) iishing hoi "'· markin~ it hv Hpreatli ng 
out their eq u ipmen t and def~.:.nding i t bv .H.li\ ••ly 
fish ing. Thi, maintuins ( xclu ·iVJly uf th e hoh for a 
spc cific nmn. Aftt•l· auaJ zit • .., Ute'-' elimi Ht"} 

f(~!--W I s, the inform a tion '"~'~ S givt n ll' t he Bm·, QU of 
Land M !lira,! •meHL ami .he! Alal-'k. f) ·p· r t m4•nl ~>' . 
Fisl, •n l G .. 1w. A new p·it e t '-of Lshu g i~ t nwr~­
ing V\ 11( I'"' many hole~ r\rl fis lrcrl H>' tiH' f)l)' pk l'lollt 
· he r ivet', SJ•L•nilin~ a half t• > ;m h '1tlr ., t t!l lC'h onl'. 
'l'h cy simrl.' 1~t1mp wherevet they HJ e al l h(! <·nd llt 
thu clay. Thu :; , I h<.'re is less Pmphn!<i s on estahli~->h· 

in~ a terr itory and defeud.i.ng it. Plus, tlw:-1o peoplt 
appear lo lw more s uccessful in ca tr hing [1sh. 'I'hl' 
paltet'nl'l. if l lwv hold ovN I h<·~ ne~:l two ,;(•asonF;, 1rc 
con~id~rabLr iliJl'ert:Olll than tlie h1s tur i• tl rncre· 
llll•nill lLrntrH'lt'" 'l'hi., dl.iuge ~~ pf t:>ar~ lo hu vc 
llec•n m.,ftg ted by spon fh,} rng .: 11d ):< on 1t l liVer. 

a s ol t tu I elficit•JlL v. ay lt anuc·, I ! :--L'H I' fi~h 

rchot rr '» a monl-{" Jort fullt!t::-o. 
• Aim Juflt'fl.l ·ill!! 

Supervisin~ graduate rf>sean·b 
l S\'f!Crv i ::;Pd lou r gradt!a e res• an•h prujet·l:;: 

Da lton l l ighw; y visitnr "lll'vry: impn< t ol rPrn.'ation 
use on the 'fa ig :1 n io:-:~• ~tetn, :.malysi!' o l BL.:\t.; 
pla nn inJ:; process; nnd wiJdorne,.;~ da ' sificariuu 
system . 

·Alan <luhenvi ll'e 

A lesson in ag p1·oduct ion 
Husearr·h '-'et vi 1•e, ami in.structi1111 ,1re < o1uhin d 

m lht• cl u ;;s roo m i 1 NRI\J 11 0: Agrwt It n· 1 c.m­
l'epls tu :-:lHNi elln . .,u nwr mm·kt•tJng- i ;. p a1 t o{ rlw 
agricul1 H~I mdu:;try . Prmlu~..:~:ecs attJ in 'olvecl .tud 
rcp rcscn t lwir bllsiness · nd pmd1 ct.:; o 1 ht' c-h~.:: . 

Tht' das~ pa r t icipates in ;;cusory p .• lld Jll e pun ·s 
marke t ing stra tegie s, a nd Crtoate::. logoH (!-lonw of 
which hnvc been 11scd by bus ines'-tS) for a pr t•<.ktcr-
min ed pr Jducts. Alaska lronE!.Y, Cfi!Tot s . barll'Y 
pancak P mix., sal~a., and tLitnat oe>: have bee n use tl. in 
past y<'• ~'" · 'l'he project hA s expan d••d to includ~ 
proct>ssed Rl!Hfood l •rod ui..l fl . Pollod <; llllet,.; en hancc!d 
wi rh a wlH' \ p1·oducl on ly ;uul u <'Otnl!ination ut rl 

whey and sodium inje(:twn ~trl' lwing fll·epared for 
evaluation. 

· ('arol Lel( 'l<>, Jo,.;/wa G1 et'nlwrf!, flnd Jultn French 

Alaska"s agricultural industry __ ::...._ ____ _ 
.-\lat"ka's :i~tclllturnl tndu•t"v i~ i11 ~o:t4J.·&.l to i.utlu;;-

try in the Ul'cumpolar north . Wt. rn \o1liU·l~ rievd-
c,pt•(i t.nr~r !1101lel~ for .\Jn-ka- mr 1,.:.n "' 'tc·h ar{' 
b.tsed in tlw pPr- · n l.ug• · f )!' t' ·d(•rn I :-. t qt.e, ·wd rwi\· 1te 
i ,v..,.,.t mtilm m ;;~ d •wlopit1J uulU!;lry In I 892, w • 
c:ompurNl 1 h" morl•·l~ tn pa::>l unrl prt!!:ltml l.iffdcuJ. 
tur a l tlevolupment m v:J Lt•rn Cnni1dn, the Yukon, 
and S iberia. Usill~ 1 he cun•·pcriplll'ry i hL"£lr" 'l!' a 
basis, W t.l fo1md thul nnrf hern agJ·icultutal develop-
meHt is dom inatetl by n Jti•>n.11 p o' icy which dols no r. 
Co"\ or expansion. 'J'hu_, dgt•it.ulttJrt· 1 mnin" regional 
in il sp1·mhu ion <~nd pmduct di -<ttibution. In l!:f!:t5 , 23 
we updaletl our modt•l..: !o dt•Lcrmtn(; lH Jit h' " 
accu rag . T~ L rnodt 1 ba,ed h1 rnpill 11 •vel 'I IL~"Ul 
w-iug only<; at ! fu • tr g 1n Lhe form 1f llt~n ... t.L.Hi 

di r t>ct lJa\ ru•ul::. t 1 dev •h•lJ mf1·a lnu;tm •' w l" t '-tt: 
l··n.-t SUCCf",..~h ll. 'I ll- lillld I i- mnuenCl'L. (,y .ht! 
fh)lu.ical pn~t·p~..-; n, ' miH:; I ' ICC'(.'!:'Sflll nmd.•l-. l.uu.J:; 
<•l'f'-ln.l.Xed feJer I tar, an.J Jll ivnte hmdm!i!: Wlth 
htth• u t n o r ·stn• t1u11s f l l con•pho we:~ ('ll farmL•rs. 
Devl:'lopmenl undl' 1 tlu8 srt•na l'io, hiJWI '\'( r, wli I 
11l"Ogi'f' 6:0 slowly OllO lll(l'~t lti...Piy wilillt.l1 t.:u lJeyonJ 
rel{Jnna l produ<:tion nnd diHI • iln1tion 'l 'hc im]Jlica-
tion is thnt .\la~k::~ m t >~t pt•n •trrtt<• nalirma l ant.l 
intPmntion....l r>ichu n [l! 1 L·t~. Bntt:riJJL! the wmumd-
tty 'llat ·c·ts ts unhk I~ . 

·Carol E. LL•11 i und Roger H'. f't·ar!;f>n 

Ad~ ancing exi.rPn1e Ji fe ~y.stetn!' 
1'hr prohJ.,m, ,,r 1tamiu.! . Ldt:qunt~; 1Ute dr.inkin~ 

walt:-1' anu tluo~pt>~H!.. •' •qu rl;mrJ ... ,JIJrl wa-.t•• itt the 
l .::-. 1\rcric L..tve led lo um;.tntl.Lr) a11CI ~octally 
w 1:tcceptable ( omht10nh l',J:-.t solutions honey 
nuc·ket s and OJ..l~O IH,.:oon~l:lmH~~ llUman lwalth 
and the envirnnmrnt, BiAt r>ricnl ly. higb tPchnolofl:y 
systems a re not a' i.1hlu ~o l ulion bt ·l·rtu~t t't'Hiuent :-; 
in remote comm1mit:i••A lire 1Wl trained to OIJt2ra.te 
anJ ma intain tht:m . 

Advmwed life :iV"!~ Ill" fot• extJ•ente etwirunn!t•nt,...; 
( \J-.C.,EE' pnlVJ«h, ,1 nlutl(lnl•v ,lpphiug 1\ \8\-
<.L.•wlop<!d tetlmulo~i •s. AI..EH~h i .1 holi"t.ic np­
l'tn.-teh to the .,..ale! , ml ·mniluLiom pmhlt•m,; 1 1 lhe 
l'in 11mpohr north . )n'nj • t go.i l i~ ttl ,.,J wale antl 
1 ·a.n peopl!' in "' . tt••l and W:1 tc wat •r h;chn 'ngy. 
Tl t cd~1ol~·L,')' i.uuJqmraLL,; hy<.L·tJf>Unt<:::o; ami i:lqUaL·­

n l•ure mto tht.> Vdh·te und .vntt<r trefilmt•nt "YStt•m 
wh i1. ~ providct- high quality pn•ctucb tor <'onsu mp-
tion a nd s alt•. Thl ,1tmospncrc nuct.:t-::.Ol".Y fot h) (lru-
ponics and aquat:ullun• can oiTet' res pi t P from Fe\'(' t , 

arctic winter cnmhtinnH awl . IUY nll~·.,iah_ st rm"s 
a;;sociatcd wiLh thP;:;t• l.Xln•nu .'-; . Jle,.•·nrclLt r .:; nnJ 
cduca lors invoh'!'d 1n tht~ pt• Jjl'Ct will ulflll t1!'f1 1' 



~r-t·ondary nnd post-secamlary ~ducaLion J..O :;;cience, 
busines:; urul management. Final1y, spin- off tcch-
nnlngics a nd food product sale::~ otTer hLII:line~s O]JJlOr· 

Lunilh!S Lhat wonld noi hav~' ~xistcd in the fa r north . 
• Carol E. Lewis and John .J. KeliaJ 

Alaska agricultw·a1 tours 
W~ are preparing- hl'Othures tal]ored rQr n~Sldelll~ 

pmfl'ASt11' of Fnil ferti lity and horhr.Ul• 
tun;. exp ln in,;; t:.uht~ r for.nntieln to 
StPpheu Luy . coml.llunications mun-
u~er. PolaLoe.-; liwm tuher..s tlu-uu~hout 
tht.: ~rO\VinJ!; season, hownver, not all 
tuber ,i~c>velop intn potnl1 Pn. 'l'he 
plnnt rnny rPttbt;tlrh t=;Omt• tlf i I,., tui.Jert"o. 
ln I he set:und phcHo '"''ulwurth ibl 
tmiuiiug uul a Jlt>wly rnnnt:'d JUhtrr. 
The small potato w the right uf ills 
lln~er is ah~JLtr the tli.ameter of n dune. 
Y1'u can read mure ahoul Wa l worth's 

research heg:innrng on page 17. 

-plwLos hy Cal 'White-

Vol~~. Nc1 2 

and tfJuri.s ts whu would hl~t· thl• npport1micy tn HJ-t: 
Alaskn's a~nculnu-e in seli'-guit.lt~d it1UH~ iu the Ddta 
Jw1cl1on an<l 1 tw 11-lnl- Su ~l'l'll~ . 'l'bo l'cltatlnnctJnJl 
tours will highlight one of llle LWO state suppOl'tod 
a~ricuJturalprojccts in ,\_laska and n modem home-
stead. The 1\IIat-Su Lm.K'lmre \\rill h!aturt· thr• fefl ~>rnl 

rcscUh.:ment program area . 
• f:unJl Lt:wi.">, Roger Pcnr:;:rm, uml Huns Grzer 



Fac lty Pub I. cations 

January 1995-December 1995 
Journal Articles 
1'itl<~ 

Patterns ·mel regu lation <>f mycm rhi :oal 
plant an1 fu ngal •liversity 

Fir •l r<Jport. < f RhLw<:toniu SiJ/cml AG -7 
in l ndHI!lH 

Botani<~alan tl c thcr charatlt ri.::; tic.s in 
aret ic saiL dl t>cted eoasta area s 1sed by 
Jni!-{ratory geese and caribou 

Plwnoh>~ l eal rlt<vtlopnwnt-ywlrt r1 lar Oil -

sh ips n ~prin~ b,n ey i i". a '<t h1 T IJr 

... rwir<mt nt •n t 

Inv• h •mP.ut ,,j n.u>. .otn iiW UJ pn t ho g-t n·t~ity 
of St rept. myres scub r..·s 11n s1 tllmgs 

Native gn:I HH ••ult ivars form II iple 
r< ~vegt til i .. n go.al:> 1111 a propo;;ed mir; - i ll! 

in southt:entral AJa,;ka 

Vegetation chronosUJII<'n l:e n e;u· b.xil 
Gla<-i E r , K<•n.ti Fjords :--l fll or t! P·u·k, 
Ala.~b. L .ti.A 

Hhi;r,ome prot uction in lin ~o utJ en·y. 

Var.c"'inium vu is-idaea 

Expr<"Hsion m' a bacte ria l avirulcnce gene 
in t ran!-il.tt'nie tobacco indiH.:L·d tlw 
hypersem;iliv<~ c!'ll dnath 

Putting wild hack into wilderness 

A uth or(s) 

E. 13. AIJt·n . ~L F. Alle n, D J . 
llelm ,J. M . Trappe, It !vlohnn , 
K R1ncon 

R. E B:~ inl. D. E. Cflrling 

L. B. Bru<:P. M. T. 1-'nnci t~J ·n . 

1{ . C . <>adak. 13. A Tillm a n. 
,J. M. Cadle 

8. M. ])<)li nJ.( 

R A Fry. R. H. Lt.-mec, D. E. 
Carltn~. II . Loria 

D. J _ Helm 

D. ,J. tlclm , E. B. Allen 

1'. S. Holloway· 

,J. Hua ng, ,) . McB<~ath 

A . .J ulH'nville 

Plrmt und .Snr!. t •li ): J"l 62 

Pluul Dt>;t'fJse. 7!Ll21 

J o1rt1Wl of lr 111~•· Afrwufl('llli' /11. 
-ltl..J06·2lll 

t twucltcm -hmrm1l of }'/ttt/1 
'Jcunr.c. 15:4.1 4i 

Pl•~lapulholoJ.!J . ~.i : \ L!l 

Re.,turutim l~rolmty 3 111 1 :?.2 

/\ r• 111 fltrtl \lpin · !lf".:Jt!ilr<-h. 
27::1Hl :.!> i 

lnt,·rrruri'•Hwi .Jm•rn al of \'I iJder­
l lf!SI~. HlJ 4 I 

:iumrncriPull Ut~li 

2 5 



Title ---
Trail and ·ite manag<'mrul rue 1 he key to 
untrammeled wilderncs!' 

Churar.terizat am1 ol anastnmosis group-1 0 
(.:\( ; -1 0) of Rhu oCIHniu !ioltmi 

U11c of v<>gd<J tive ly compo t iblo• pOiltliauoru, 
tVCP) to d~~termme field distribution of R. 
f)oloni AC-~ 

!!:valua t ion of l'ridwderma atroviride in 
controlling Rhi.zo<:toniu wlani of potato 
11nd ·r potato field conditions in \lont~tna 

R< ·luiming all abandoned placer mine in 
26 Aln;-;ka 

Addition of liw~t.01·k rwrformnm : .. ami 
economic factrJrl-' tD yield ,tntl q u,dity 
an.llysis of foruge ma nagl'ment nxp rima'nts 

Eth·cts of nitro~o:en ferti lizer on dr:r mntt.er 
nnd nitrogen yields of h erbaceous iegumes 
in interior Alaska 

lmpr·ovt ne nt.s in !he defirution of cryi.c 
nntl pcrgclu:: ~oil WltlJWrnt 11'1:.' rer.;imes in 
Snil Taxnnomy uamg davit ngthl!mln1· 
t·nrliolinn 

\description and dassifici.!Liuu 
ol .~oi ls a nd lun<lscapes of t he lowL'r 
Kulyma River, nor therneas lern HW>Si.u 

Oinitrognn fixatiO 1 hy st·veu lt:>"ume cropH 
in Iaska 

Rt:>-.idual effects oJ h arvest.N.l .111d gTi.JPO-

Illllllllfe d le~·lune,. un a suh,.,eq ul'nL barle_y 
l:rop in n "ubnn•tit· tmvi ruurmmt 

1\ecist.rat ion of ·Otnl' barlny 

Rcnw dwtwn nf a putnJit!H1ll <:()nlarm­
na t•rl cry i<: soil· ~fl'ects of phosphoru::-
mtrogen. an d tomp ~rature 

Tht! ;u-cl ,. nux -;t udy: A rt'giunlll \'JeW of 
t.r·llt:o ga -. rel •:.~e 

AC Albright. barley 

_ \.,roboreoh;; V1t. 21'. No 2 

Author(s) ----
l\ . ,.J ulJ('m ·ne 

G C. Ma<:Nish. D. K Cnrl in!o(. 
M W. Swm.1tingbam. A. OgnAhi, 
I\.. A. Bra inarrl 

C. C. MncNis.h . D R. Carlmg 

J IT . Mdlt•at.b, K Carpenter, 
1\f. Sun 

M D. !'-Ieb on, E. C. Packcc ,Jr .. 
D .J. Helm 

.:M. T. Patw~tn·a, L. B. Hrul't. 
R. G. Ga\lak. B. A Tillmnn 

M 1'. Pa nl' iera, S. ))_Sparrow 

S. K Stwlson-Leiblg, J M. 
Kimble. C. L. Pu aJl 

C. A : S midt, D. K Sw~tnson 
J . P. ~toPw, R J. Ahrens, -J. G 
Bockh Him, J. M . K unh l<J, U. t; 
M n.zhit .. va, C. L. Pin ,g, C. 
Tnrntlefl i 

S. D. S parrow, V. L. C<>elll'llll, 
E. B. Sparrow 

S. D. S p:uTow. V. L. Cochran, 
E. B Rpr<•row 

R. L. 'l'uylfJr. lL L Wolfe S. M. 
Dolin~, D. G. Fari~ 

J.L. \\iruworth, C.JI.t H<'ynolds 

G. W(·ller. F. 2 . Chnpiu, K. R. 
Evnrt>~ t ,J. R llohhit·, D. Knnt•, 
V\. C. Ot!<'lw l, C. T .. P uw, \\ . S . 
Heeburg, D Walker .J. Wal1=h 

R I. Wolfe, 8. M. Doling. ,J. G. 
N. Dnvidson, P. J . Cll.lrkt 

\Vht•rc P·uiJllshe<l 

hi/PJ lltttrruwl dounral of Wildt•l­
n• ·' :--t . 11 ~l : 2:~-20 

A "IStrulasian l n11rnal nf 
Pl(//u Palfwlo,:v. 2.5:252-260 

Ph)·topathnlupy. 8i):ll140 

Mi1ti11g Rnf.lirri!t•rif!p . ·'1 1:24.0· 
~n~ 

Jounw l of Productiofl 
A6nrrdllm ).(:101 lli6 

CAJtt<Jdtul• ,To11rnul of l1lunl 
Scit•llf'C 75: 1:!.9-l:i·J 

Soil ~w-r't:'' Hnrizo11. 3o:20-2i'> 

f'11l11r U!!u~ruphv and GC'rJfo~. 
LH W7-12fi 

A~:ronom_y ,)rmrnal. t:i7:34·-H 

Cnm1dinn Jrmrraal uf !'/cmt 
Scto!tLce 7 .~.4.J3 4;1fi. 

Crup Srii'IJcr.. :15. I 711 

Jrmmal of Sll!f Contamination. 
1::m~ a~o 

./(,umrrf of /Jr'os•'fJ~roph;. . 
22.:Jfi0 .{7-4 

Ctl/ltlditm olrJII rFIUl of Plant 
Sra•W'l'- 7fi: 157-4.)9 



Conserva tive nills in classi fic,Jilon acru·acy 
due to &•i,~l-IH-Jix:el cotnp!i~if< n 11l 
classific!d im a g-n< wit h rd( l'o"h(:[• grids 

Carbon and nutrifmt llva illdulil y etTct ltJII 
plant nut1·ient supply for UJ.lluncl fort~L ~:1tes 
in Interior Aluska (1D94) 

Book or Chapter in Book 

Temporal and spatial variability os 
neglected ecosy~tem p roperti ~: lt'Sl:lons 
learned from 2 Nonh J\rneric·:ll l 
ecosystems 

Gcograph ic lnfonnall~· n S) ··I ms 

Satellite remote sc•nsing o{n.aturcrl 
resources 

AFES Ch·ctdars 

Title 

Use of \ ln8l:a -;.!mum wltolt .-red carw iCJ 
in dair)' mllll' d iets- year 2 

AI!IUtQ/ fltw 1 1 & JH!I'I'II nial /1 fl ds('apc• olunt 
i'Ua l aatiolls 1 '194 

l'ot(llO r1ariety performance . . \lasi.a I 99/f 

Jdentif.yill{! alkaloids in Aia'll.a lupinu" 
spp. with rc•ference to cronkecl•·a ll disc'W·w 

\ uthor(s) 

D. L. V.·rbyla. 1'. 0. Hamm•md 

,J. Yil ri~. B. Pulliam, K. Van 
Clev .. , R. Sc:bhmtner 

Au th<ll\SJ 

T . K. Kratz, J . • J. \ 'lagnusm:, P. 
Baylt-~ . Fl .J. Hens on , C. \N. 
Br~rish, G. Blcd.<;ot', E. R. Blood, 
C. J. Bowser, S. H Carpenter 
G . .L. C unn ingha m, R. Da1 grPn. 
'1'. \1 Ft·o,t J H11ll penny J. 
Flt 1 Sl'n, D. H l'IS P\- R.. T nouye, 
D. hm.J:man. A .• '\lc:Ket• . • J . 'I ari • 

Il. L. v' e rh) l.t 

D. L. Verbyla 

Au thul"{s) 

K. Ran dall. :::;_ Doring, D. ,J. 
Brmnn rd 

l'. J. W'lgnt-r P. '-; . lf"llow.tv. 
c;. K !\f. M.~ th !kL.I' Rut \ . 
E. Ra,..bolll.' 

D. E. Carling. P. C. I' ·oen11 Ill 

R. Grove•· L.A. Rc~nc~c-kPr. 

K. E. Panter K. Vnn Clev' 

AFES Miscel la neous Publications 

Title 

Larch in North llmaica 

Northern forest ,; ilvicult.ure and 
management 

l.kl't' lr,pinl{ ~;; i 1e ~;;peci/ic {orc•sl rt'Jt•'!iJa l 

p11'~cnpti11 rs and th · biulOf.(.\ of lod,l!l'POle 
pir11. tow rrrrls it,; Tr•>rthern h m rt 

Author(s) 

K C. Packee 

E. C. l'acke(: (ed .) 

lnt rnulrarta/ l<wnml uf R, m ote 
St>IISinJ,!. I tit:]J .. ~ l-1-!'i81 

Nt•Jt 7.~·rt/(uul ,hmnlrtl r,f Fr.tt!il'Y 
... '-'t:lCilt~~ !.!•1:~31·..!5~ 

TilJP, E1htm· & Publish~•· - -

l•:v:du.tlin~ and ~lunilt)rinJ;.: ' ' 111 
1-l••Rith oll Lnrg!l-~!'l· . Eco:'}S· 
tems. NewYork, ~' 

ill It udtldl41ol /1 Ji o11 :slrwci 

RciiCil'uhl R•· 11111 "c ... H. W. 
~harp•!. t.. W. Ht • d •·, \V. 1'. 
Sh:upL nmlJ. C. H nd~llll·ds. J 

1\llGrav. I! II Inc. NY 

I ,pw j., Puhli"'hcr<~, ( ' R.r P1 ~,tlc-£. 
FL 

Ci ·. 10:1 

( 'il. lfl4 

.\FE~ l'11h lirntion Nn. 

.\1isc:. ['ubi. !l1i•l 

27 
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--~ Tit! ______ ~uthor(s) AFES Pu!Jlicntion No 

Reseat·ch Progress Reports 

Titk Authur (s) AFEP. Puldicalion No. --------- --------
~1 .. tnm sodunn and rla:wmct us lwrhicidP'l 
lor use by ve?N ahl!: gr4rw!' r.t; in Ala f;ka 

Proceedings 
Title 
Grouping ~.trams of llhizocfottrf l ,_.>Jam 
by hyphnl n na.• .. t omosis 

Cout rolli ng weeds in field -grown 
vogctables with mel.am sodium and 
dazomet 

Ch•u·ac terization .. n d palllllgl~mcity of 
i.i.oln t~;; of Rhi:octnniu solani 1 hHI cause 
Wt'b bligh t on C'rllrtmon dry bean,; in 
Central Anlet·w·t and th • Caribbean 

Plu ni s tudiL•;; in Norway 

i,'.tt rogen eyclinA in .Interior Ala ska 
u!Jn <.:ultw·al ~;oils 

Th•• e<.:ology of the north~n 1 fon•~::t l 

Fortors alieciing <.:o lclhar diness 
de,·elopmeul 

Rhll'.osplwre cnhn nct!d bioremedia1.10n 
for cold r~gions: Contu minant 
dl'ed. · on roor lt ~tnhution 

How to lie with an error matrix 

L ullzing !ish proces:;in~ hy-protluct~> in 
prmllu:tion sys1 e ms 

Inc·orporatin~~ ::.tilnd h•v;•l modd!> into 
. and!.cnpe-s<.:ah~ maJWf::~m •nt in 
Int< rior Alaska 

Vol ~r~. f\lo. 2 

D E. f'n rlmg. J . L. WalwoJ th . 
J.S. Conn 

Authu!(s) 

D. E. :arlmg 

D. 8. Carling. J. L. Walworth , 
J S. Com1 

G. Godoy-Lu t:t, J. Arias, F. 
Saladin, ,J. R Steadman, U. E. 
Carlin~ 

M. G . Ka rlsson 

C. W. Knight, RD. SpaH•lW 

E . C. Pa cktJe 

M . T. Pfln<'icra 

C. M. ReyllOids. C. A. Beyr~>uty, 

D. C. Wolf. and J. L. Walwmth 

D. L. Verbyl<J , T. 0 . Hnm mun cl 

.J. L. Wnlwort.h 

J. Yat•ie, K. Winte rbergl.'r 

RPR :H 

Pnblishetl In: 

Pn.o<.:~etlm!!s of Lhl! lnternnH tllft I 
Sympo~tUUll .. Rhi:tJ Ionia. 
NoonlwijJ,~rhout, Tho N••lh"r· 
l rmd~. p. ~0 

Proc~dwgs ()t' LhC> 2~·1 Circum-
p()]tt •• \~nrult.urn l Conrerenl"e, 
'fromso, Norway. pp ~-27 

Pt"<!l' .... cf, ng!'i 11l thl' t 11lt'rnn tinnol 
vmpo~Utn un R/rr_r'!f'/(lniiJ. 

Nm•r•lv.lJkl'rhoul, The Nl'llwr-
lnmh-. p. o7 

14ih AlttRkA n reenhou~e And 
Nur ... ery Conl'Hencc. Foi• hank~. 
AK. pp. 29-3<! 

l~[Jt:• ··dmgil anrl Wlll'k.shup; mtro-
gt•n SLIJ>]> l~ unrl nitro~wn fixatJon 
of l'.ff•p .:-1 for runl and wet d iwatt's. 
Trnm~o. Norwuy. 

Yukon l'ort·,.;tfl: A ~mst.unnhl~ re 
sou~(! ~'ympm;ium. WhitcbtmH', 
Yukon Torntllry, Catt ulu 

1 i A!aska GrP.-enhouse anll 
Nm ,t•ry Conferenc.-. F.tiJbankl'l, 
AK 

17i~eN.dmgr., o •• Jom~ Ul:-1/Canuda 
Mihtury ~nd CJ\•iliHn Worbhop, 
Tt .:h&olngit•~< md ~l-cimtqu~s lor 
hytlrmcarhon rl!mt>thation iu told 
and nn:t h: cumntes. lGn~ .. tuu. 
Ontn.rio 

Pr·ol'l'Ctlinl!ioi 199:} Ala"k,. Sur-
Vl ving flnd ~1appin~ C'onfercncc , 
Anchorage, Ah. 

14 1\.l.•~kl.l GrtJt'nhou~ und Plant 
i\ W'iiery C'nn[P1-enct- F'Rtrhunks. 
AK 

Ptoct!L·d lllg;l of th~c 19!) I ~AF 
Nr.t o 11.tl Convl!ntiun Anl'lwrag~ • 
AI< 



Contract Repor ts 

Titl t• 

VegetHi ion-soils repor t., K1111i1 ,n •ek , 
abamlunt:d mllli:~d la uol!4 

Fin al report 19!14 revegel.tttlh•l ~>tudi<~s on 
Two Bull Ridge (drn lt) 

Rc~vcg-etation f"\'illua liun Pokr-r !i'lru::;.( :old 
H.un Pa::;s 1991 

Nolan r n lt'k vegetation S(>JI~ r 'IJOI"t 

Abnndnncd pla 'tr mitwd l.llld reclama-
tion Hirer Creek-Mile ]l)l St es< l l i~hway, 

vegeta t ion-so ;; progrcs;: reporl 1 .)9<1 
(Y P.ar 2) 

Marketing Alaska fo l'"t' t prod ucl ~ 
sector repf)fl 

Report of biodiversity n •st nrch at 
Bonanza C reek/Carihou l'nk u1 ( r eek s 
LTER 

Biodiv1 l 'st1y ,;u rv0~· ot Cl t•UJ' Ail S laLion, 
Ala,;ka 

1994 progress r oport ~urfcoh• landfill site 
revegetation projt~t L'rudhot H.1y, 
Ala;;ka 

Vegeta tion Tl'<'llVl'ry at't~>r 12 H'llrt' a l three 
t e;;t pi ~ • on t lw Dwmond . ll.l..sk•i Coa 
Company lca1<e soutn r.Pm r·1l. i\l 1ska 

Long-tPrm gravl'l ve~t! l ••t 1011 project 
quart<•rly repod tor Octoht ~ r. .:--Tovember. 
December, l ~l:I.J 

Long-ter m gravel vegetation proje<:t 
quarterl y re port f<W • .Jnnunry, February, 
and March, 199;3 

Long-term gravel vegetat ion project 
qtwrtPrly report for Apri l, Ma~·. <H1d .Jun e 
199;5 

Long-ter m g-ravel veget lltlnn p roj<1C:t 
qtwrtP.rl:y n~port lor .Ju ly , August a nd 
Septe mbe r 1995 

Contaminated soil r emcdiatiou, J>alu•er 
P u -:pm-c;h Ceutor 

Au t.hor(s) 

D .• J. Hl'lm 

D .• f. lfPliJJ 

n .. J. lldm 

D .• J. Hdm 

D .• J. lll"lm 

~vlark~· mg '\ I 'I ; )< ·1 Forest 
1'1odud.' ~P('lllr Tmun 
(G. J .. ulay) 

G J>. lwiay, L. A. Vit>r»c:k 
M / \ . Oswoud . P .. \ .Adam,;. 
.) . Bryant. 

K LaCory, n. P . ,Juday, l'. 
W. C. l'aton . H.. A. 0 1.L 
A. lVI. Wildma n , J K. ~llr lm; 

.J . D. Mc Kend1·ick 

J . D. ~\tcKend1·ick 

,f. D. :.\lcKendrick 

,J. D . . ML:Keuclri ck 

.J .D. McKendrick 

,J. ]) __ \ilcKencll·ick 

J. L. Walworth 

\Lul .. t UeJI\ . ul J .Luml Re­
~tllll ·t~ ·, D•vi.~111n · !\lmmc 

l'ti Con!l.lin fl..{, lrw 

AJat;k,l I) pt .. If ~n\'U'(JIIIlJtJJitfl l 

I IIIIi{ f'' 'lliltll 

l1 lw Dept. of ~ommc.rct! &. 
Ecouomtt• l lev•·lnpment 

Natwmtll.TEI ~ l.m)rd111:tttug 
Cnmm1t ,I:' • ~t l'~ul and c,-dnr 
Cr~L '<, 1\IN 

~:IIVIllllllll~iiLal \ 1-<s K!:oi iWnt. lhv. , 
J\i 1/.llllll• ::'IJationnJ LJbnuoy 

\H< ( t\l11::lka l1w. Ftdd 
Em1tuum .. ntal C omplianL-c 

•<l"''"r 1 1 IJli'J-nLln~ Nl'i"' Prudhoe 
Ba) Urn1 

ti' t'l't;Jd• ' 'I cl'l nulq;y. Fclrt 
'• lt -i., ( I) 
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Professional staff profile 
RARR\ R. BArn:R, A .. socialt• Professor or ~<.Jtmal 

Resource!'! Lflv.; \".'lv-hingtrltl State U niversit .v 'A~~ 
B t\ .: Hnrval'd Law ~chool 'i;tl, .J.D. 

L.\.RR'I Butu\.r:, F:1n11 Huperintcndcnt ; University of 
lrlaho '61::i, B.S. 

TORI CAMJ'ANF Lt.A, Acting Fi!ical Offict>r; LJ n aver·Htv 
of Ah\ska '93. A. A ·· 

Rt;m CA!IIULicTt, Lahorntoi·y ::;ltpPrvisor Colorado 
State Univtusily '67, B.S.; (Jnivcr:; iLy oi Alusk;t 
'74, ~\1$.: '87, Ph.D. 

Du"\AI.U E. CARLING, P rofes!IOt <1f 1-lurtit·ulhtrP· ~L 
3& ('loud ~t.ult.' University, l\1umt•<>ot!t 'WI', B A.· 

Uniwr,.;ity of Missouri-Columbia 'li9, M$., '70, 
PhD. 

S'U:PHK'l M. Dul'lN<:. Asbocmte Proiessor nf 
Agronomy; Kantms Rtate Uu.iveJ't!!i ly '78. B.S.; 
Umver,;ity of Nt>brno:l\l:l · ~o. M.S ., t!3. Ph.D. 

JutL .... n. Fox, JR •. Ato;,.;ociate Proff·~sor of Land 
H.~sources; T rinil\ Ct,llf'l!e 68, B.S.; UnivNsity of 
\'Va,lungton '70. M.S., ''7G, Ph.D. 

DoNNA Glo\UJ.T., Publicution;; Hup~l'Vibor. Unlwrsitv 
of Alnska Faidw_nks '89, B.A. -

JosHUA A. Gtu~E'\IIIhR<. , Al'soci.tte Prolt·"~or of R~­
fitmn·~ E(·nnonm:a; C 1iversity of Count Ll it;ll 'B2, 
RR.; LJLiver~Jty of 1\lsska F:l il'Lxnks 81. :\I.S.; 
Wash ingtrm ~b1t' University '90, l'h.D. 

Donon n· J. llt:Ll\t, Rt~s8arrh .\,;::;oua t.e Prof~sor of 
Vegetation l!:colol-(y· L u ivel's ity nt llehwm·e '69, 
B S .; Univel·sil y ot !\llch1gan '70. M .S · CoiOrudo 
titn tc Uni,eN"ity '77, M.S .. '81, Ph D. 

PATTO GIA S. Hou.OWA\ , ~ssoda ' Profesl-lnr oi llorti-
Mllt ur e; Millct.:-;v ille U lli\'Pl'blty of Pennsylv<111in 
'7:3, B.A.: Wal>hinqton St<1te University '76, I\1.S.: 
Uniw rsily of Mmncsota '82. Ph D. 

YuNr. Hu \."iC , Hescarch .. \ ssociatl'; Universi ty or 
WLscons i11, 1\inrhs on. Pb D. 

FRF.OillC M . Hl'">HV, Pi·ofe.ssor of \nimal & .ieuCl' a nd 
Acting o~~an, f:rhool of Agdct~lttLrt~ and Land 
Resource~:> I\'lanngemcm; Washmgton 8ta tc 
University '66. R.". 'fi9. l'vl S. '7·1 Ph D. 

AIAt'o; .JuBE1'1'VII w, Proft~sqor of Hesow-ct•, t\ J anul!c-
mcnt; :--forth Carolina S t ate Coller{t- l>f Agricultun· 
and En guwcring '62, H S.; Wt•,.:t Y i l'h'11HH Univcr-
ili ly '!)4, M.S.- niversity of \Iumana '70, Ph.D 

GI.~NN P . JuDA¥. A...,::;oei ate Profe:>sor uf Fort'st 
Eo·ologv; Purdm• Uni,,~rstly '72, B.b. ; Ore~on 
State Univel'l-li ty '7f1, Ph.D. 

M ElllAI\J G. K.'\m .. <;sos, Ass01•iall· Pwtm;sm of Hmticui-
lur~; The Swed11:;h Univerffily ol' Ahmr·ultural 

Scienres '79, n.s.~ ~lichiaan Stut~ Llnivm·sitv 'R4 ... ~ ' 
MS .. R7, Ph.D. 

CIL\fiLEs W. KNIGTH, r\ ... socint.C Prnfe-.:oor of 
Agt mmuy; lv.nAa<= Stah! Umv~r·.,i l y '70. B.S., '71, 
l\I .S.; l niverr~ity of Ala l:a Fnirhank.:: '8 . Pld). 

,J. Sl'l·.l'rJPN LA\ , Commuuir~tion~"> and lnfllrmatitJil 
Tt·C"Iuwlo~y l\lan:u.~t•r, Trinit~ Univ~rl'ity, '()9, 
ll.A. Ohio ~I :ill\ unh'crsit) . • ~.M .A. 

.fAMEs LEVTsoN, Actir.g fl11sin••" L lanager~ Untver-
sity of Alaska Fmrl1 nks "i9. RS. 

CAnOL E. Lrwa:. Prot~'~sor of H~tJ\IJ't't" t\>lt~nu~c­
m~nt; U niw atty of Floridn '61. B.S.: '£14, • U:i.; 
Gt>orgetown l niversity '70, Ph.D.: Un.h·crsjtv of 
.\ hl:-kn Fnuh::mk~ '7G, M.R ~~ · 

JF.~Lt'Ert H . Mc ll&\TH, Pmfe~sor of Plunt; Pn l bulogy; 
Nalinnal Taiwall Unin·r~ity, r3.'>. B.S. : Univer-.ity 
oi CnW'urniu Davit:: 'i(), 1\L~.: t{utgl~rs U niv•.'l'Sll v 
'74, Ph D. • 

,J \'I' D . MrK.J,:NDHICii, f'T<JJ'L'S!iDI' llf Agmnumy: Uni,·er-
t>ll'Y of Idaho 'ti0, B S., 66, 11.-I.S.; Knn~oa::; StC~tc 
UnivL~rsity '71, Ph.D. 

G.un· .J. 1\tn:riAr.t..so:s, RP!>earch A...::.~cwinh•· Univer: iw 
ur AJ izana '71. llS.; !owa Slnt(l UniVI';Kity '81 ' . 
M.S. 

G. ALLP.N MlnHJo,J..L. Al'dng Dir"rwr-Af!'E:-l. :mt:l 
lk,;oc.ia le Profr~~i'ior <•f J\gr{momy; Unive•·sil) of 
California River•'lcl '71. .B.S .. '73, M.S .• '77, Ph.D. 

EuMO~D C. PACkEE. As,;Dcifil~ Prof~?s!mr rJf Forest 
MunaJ;l~lll('ilt; Untv< rsity of Muntaua ti~. 1:1.'-l.; 
Val•\ Un ivcrsit) 'G:i, \'LF.; Univcl'&iiy of J\1mm'· 
t-.otu 76, Ph.D. 

MiutAF.L T. P \..'it U:RA, ,1\;;:;socwt.c: Prof~::f:-:or of 
Agronomy; UruvPrHity ot Guelph '71, B.S .. 'i~J. 
l\LS. Pf'nnsy]vl.lnio ,_tate Univt•rsity '82, Ph.D. 

GARHbf T W. PT:RNF.Y. Henle~·: C"l p,1lv ~:m Lu1s 
Obispo '90, B.S. -

Bl\lUlAilA J. Pmn.'<ON, .Studcm .\tinil'" (\Jo.·t.mat~lr; 
Montaua Stutc Uni,·er~ity '77, n.R., ·~5. :V1 .S. 

CnmN-Ll Pn.;r. Ptofes"nr ol 1\J.!runomy, S01l Sril·n-
tis t · Chun{{ Hsl11 Unn·r>r.::ity, 'l'n iwun '6:), H.f: · 
Wu.;h.i.Hg1on State> Ulliver.sit) '7:' 1\1 R. , '76 P1LD 

PETEn C . ScormP Re;..par•t t-- AJOsoci 11.e; Colorado 
SUile Univ' rsilv 'fi(1, US. 

~LEN.\ B. t;I'ARROW. Afi'ilint , Al'lhOC'ill!!! Pwft;J!'<:;or 11f 
Soil Mlt·robi<llogy: Uuiw··~il) ofthl:! Philip]linus 
'62, B.S.· Cornell Unh t ro.;j ly '66, !vtR.; C"1lorurlo 
St:ae Univerl'ity '73, Ph.D. 

S't b.Pllt;l' n. SJ,'ARRUW, J Lt •• r'rofi'::;:...Ol' of AgJ'WlOtuy; 
North Carolinn i'tatt.: Umv~r~tty o9, n S.; Colo-



1t11lo, bite Umvt·r~it~ '73, :\1 S.; Ua.iv,~r«it) nt 
I\ linn~ ut :t 1-t 1, PI LJ . 

, 'LIM.'\ 'l't.mu, A--si~lut.t Pr ''''M~or t lf Rc~mnal null. 
Lancl Ut~e l~l:tlllling; Rr:vn 1\llW! -:--' R ;\ . I r 11 l\'t I . 

stt\ (If .1\lichrgrut '71 M.R P l 11 v ·r~ 11 . r f 1\lu lu-
g:w 'iJfi Ph D. 

G\VF~'\ 1)0-L\'N TURNI:I!, H~ ,.,r .ol'r'h A~,.,.,n·n••; Humhqldt 
.Sl.llt> Colll'i!e '70, ll A.; U.tm •r,;it.v 1.11' f'alill•rtu.t '71, 
M.S. 

OA\m L . VEllil\'1~-\, \., IX'lllt~ f 1r(Jf~t r ofGe,JJIUphit: 
lnfc,rn111tiou :--;\ str•mt>; Hutgcr,., Univt rRtL) '7~1. 
ll.~. : t\llchiq.w ~tnt· Llmv•'Tblty ~2. M S; Uht.h 
~tult• Umver:sitv •gs, l)h D. 

JAMR" L. \\· \l.WOitTII, A~:o<1ci I.e Pwf('H"'IIr of s01l 
~'crlllit y/Hoa til ul1 u1·e: Univt..-~ity <• t WiSt:on~ut 
'"b. B .. , 'till :\1 S., UnivcrR-it y ,,j rJevn~w '85, 
Ph.D. 

J oHro; A Y \ltu 
West Vtrgi i 
M11i11e 71. :._ 
'7~. I h D. 

\ o;sn< i:-tlr Proh•::;sor ol ~ilvic,dt 1m~. 
I 1·iv;•r;;ity 'il, Il '.· Univor;:-;ity o 
~ .. l niv1•r. II ) oJ Briti~h Coimnbin 

Anrm:n L. Bn~.;;-m,\GJ-. 
ROtJEHI A. Dt "J):;JII( 'lf 

Sdenc£: 
Our, H. DII'\KJ 1, Pmfr• - 11r of Plant Ph)~:omltJ~ 

,JA,\II!;S v. Dtu \\, nuan of ALR~l. Diro Ct •r ul .\PJ• •• 
• md Pl·rJf,•8sor (l f Agronomy 

AN71luN'i F. G \SB.'tRRO • \e •. <ICll.lt 1 Prot~, ' I' •JI 
Forcctr:...· ExlclJEltOII 

AlA=-- . E1•1':-> Proti· l-im· ul Nf.HU1a l Re,our c· 
Lt:sLn J. K1 EBF..'i.'\llF.J., Pl'll1f•ssor of \gron,,my 
Cu \JtUs E. IAJiJ~ l•uN. I 'rtf . ur ol l)lnnL Potlml•Jg)' 
\\rtL!.l 1 \\', Mrn Hll,l., Pro t ~;;· ur · ~rAgnmom~ 

Ho~IJ' ,J . N1~1l.AND, T'rofes;soJ lll I.-and lo~,.,ourr·es nnd 
Hotnny 

, ,,,,,I Nn H. Rt:5TAD, J\.,,i_=:tant D111"• tor. \It lw 
AT•ES 

J{J .• JTII Y u; C 1 J.VI!:, 1 'r 11" or of t '<.H'f~>~l rv {Sutls) 
RoRERT B. \'\'I:{Elll N, I mf ·~hill' o[ Ht <)Uru•: 1\l:tllilh~­

meuL 

Valenfne jo ·ns forest sciences 

(l'ht~/(1 1,. I. Kt.:phcn 1 .. 1)') 

DR. DAVIDW. VAI.~ENT ffi 1 scho·dult ... d 
!t. join thl fore,.,t sci •tiC't·. dPp.trtnwnt 8b nil n::ri,.tnnt 
pr·ot't>-.~(JJ"nffiJrc.:t uti" 111 Sl:plentbt'!". Vnlt•ntint• \\l'b 
fornwrl · ; n i.illa1t· nt-.~t~tnnl t•rofp,. rJt' t; Culoradu 
~fall· Un1\U -.ty. 

(Jt, I lJ l ·d : 1 l.ichr>l ·r of . rt In tm I lg) in L~Sl fl"dl!. 

t il • Wittonl1 .,., .. lJnn ·r· iLy .1 m.1 I • ot F>1:.t JH't.' i11 
fur ·~t r·t rJlll!{\' in 11 8 I h'Om Dukt' Un tn•rsit\' aud a 
UO<t<•rltlt• i11 btoge<" l1 •n11~t1) ut W 0 d:-." frnnt J)ukc 
Vn lcntmt · ::\ays h t, 1 ·!'l~llrr ll lTltPr• sh <HI' in 't~ 11 ':<· 
!t>m ecology, With 11 (lllt'htnlor' mtlh.Jsll:i em tJ'(lL gn ~ 
hio~,_..-JChemist;ry, w11hm Lh~ <:1 nit•. t ••t' )til<;yStt•m 
51 n11:1urf• .tnd hmcti 1 1 o~fl lll'lt' at n ospbere 
intertJctifJns . and glob. t' • l;mat:e l'ILangC'. 

l' r.pt 1 !~9 1 1 h n>u ..,;. JU~;J, ValC'nt inc w 1,., t lu:~ 

l'<'l IJ'l L nl .r lh • Difitlll~ui ... ill ri PnsLdfK !.ora I l"dlow-
. h.ip in Ghlbnl C'hnngt ft 1n. Ouk Hidtw . \ ::NJi int~:d 

nivr•J".,tLI\'", n nd fr(w, 1 u., 3-19LJ J, hf' wa.: t partil'i· 
pant in t l1t: Na tiqual \end• mv ilf :-:.C'it•nt.:t~ y,,un~ 
lllV I!<~ti~:\t ut• Pl'(lgT.Iffi 111 \rc!ll: &nlngy i d\1' 
f{ .,..,.J 1n F'cdt!rall"ll He I"- A 111~mh1·r ·11' tlL· Ameril':'ltl 
\~sOt'! 11un Jor the Aclv l.tn'lHllC11t (of Sdt•nct .:\1 tE!ri-

<·an neopll\ Sll'al Umnn: Amt rll·an l n-'-'lilltto· uf 
BiiJ]olficn Scii'm;cs; F.cologu u l • lX HllY uf Amer1 ·n; 
Si~ma XJ The ~<·i~ntifie Re"'ef!rch 'lnciPty; Sod 
Sc icm·c Sm iPly of America: Union qf 1 'mwernt•t.i 
~Lient1st s, rJtHl WorldW. ttc!t lnlOliturL 

Welcome Dr. Vnl nt.ine! 

F\ummtT Fall l't'lt 
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Young 
masters 

two 
programs 

IJy: /)onna ( hudl!! 
Editor 

wt her ~he 1" rcrntiting ""tudellll' 
t JJ the Schn11l ofAt._'Ticallm\; nnd 
knd Resourct>s MttnagetnPI1l, 

di.:;clts.:in~ he1· Jnuhlt major gm{luat.• de~rt'P." , nr 
devdt)ping d • «ms J1ting- bu3ine!l~ with th1·~·•• lllher 
gradmHc ,;tud~;:nts, Christina Yuu.ng i..~ lht:' type of 
per:mn who projecU! intdhgt~nn• and iuRpu·e:>s coufi-
du.uc-e. 

Bnrbara Picumu, dtu<lt ul n.tTaH':-i cooTdwut.or. >:<lid 
Christi is •tl .:oo lughly mulJV.It..ed , t-'nthut>ia-=ti('. nud 
irmovi.ltiVl' whl·n it come:-1 to cnhandng the school's 

Vol 2l:l, No. 2 

re< ruilmcnt r>rog1·am. 
11w :!~). ·eur-old O;illV~ of south C .llifornin', 

1'rnhuco C11nyon movtt.l to Fu1r1Janh..; 111 Den:~mher 
l ~9 t ' [bad het•n tl1in king aut111t mrHin..t tl1 AlaF:ka 
for a t.•w years V. hen l W!ls fOJTCtl l(, tlt>dd!! hetwcen 
taking- over n.n appr.li:-a.l hu.sin ~ s (11 doing some-
lhwg .1ew. l rir!eidc<l if I wns a[·ccptPd to graduat.c· 
!'ichool i11 lime to nt.t~nll l.h > :.]Jnng- st•met-itCI' (I !19ii) l 
would mow. lf not, lh u I would stay in C;1lifomin. 

··wt1iL hert> I ;un aud llw veH' t rBgretl Pel one 
minute of the ;tel venture.'' 

Young t>arnl'd nn MHA in Mny 1996 and will 
eomplet{~ 1 tt :\f.S. in uatuml n!toCJl..l'C£'!': tllllnaqcment. 
h~ Tlt~ct·mher. l<,m· her I bc:li::., Rh1 Ul''i el11petl u ft'al-it­
hilhy and bu!lwe~s plnn for the nry of Wran~t'll fur a 
mobile boat lw;::.t husi.1css. She 1 t.'Celltly ,·umplt•ted <l 

husine"s plun (or the City of Sh~,l{lnolik \\' l.urh is 
lookmg at dcvdoping a L.~h prrwt•ssi.ng plant. 

flhe and thret otht.•r ptjtple-- all whn hnw also 
earned gruduatt: dt.:!~t'l't>:s ,,.,,Ul .S \LR'\>1-are t:Ul'· 
rc->ntly L::.~tabh,.,h.i.ug tlu='ir m' n hu ... me~"' - "\Vo pl11n to 
oflet• eonsuhi.ul{ :UILI re!-it'ilrl'h ~~rv-ice" fo1 J\atw·al 
t·e::.out't:t''l hused hu~>inr>t>HllH, explained Young. 
"Betwe~;n u~-o we:· offor expt'liencl~ in for~AU·y. G!•o-
g-rnphir lnfot'lll.tlion SytStPms (Cl.S). wildlife hiolugy, 
envirnume utnl interpr 'totion unrl cd1 catiutl. :1ntl 
ceonon1R t.lpvelopment usinl-! natural 1 l!i-iourct."s." 

Although it nught o.;L>el11 that frt!e ttmt' '"' a ,.car-e tty 
in Ynun~'s llfe. t::he plnct~, a hi,:!b priont~· nn cxt•rcil::l-
ini:i. ::~ta:o.· i ng- in ~hape. L.11u doing just. ahout nnything 
nut1loor.~ . Slw nm~. Juke.-< S W'llll' k.aynk • s('uba 
i.lives and loveh hot "'"!J" Jr riu1n){. 

One of Youn g's he-.l. r.hildbt1ud memorit·~ i~ ridmg-
her hur~e to school rid.11 g 1 hl! :-;chrJfll horst>s n nd 
taking cart> of tht' oth t'l la.rm animal~ 11l the .,,·h«lo1. 
'''\ot mauy p~.-toph a t my age can ~;ay thc~·v., l1t11l 
.su(;h &n t!xp••riencl'," -=he nid. ITrl\\ll1 Vl'r, lwr l1!ll; 
bomdown !ws g1 u\\ n immen:=>elv nnd 1ht• mall 
sehoul hqust i.s nnw u fi vc room .:;t:hool. 

.. After h ig-h sch<l()l l was ·• hitundt•nr whm lfiret:· 
r iOll lot: k~..:· You.lg suid -r I au h en worklllJ.: :IS ll 
ridw~ m tmcu>r and uet idl•d t.(J ritll! pnJtet:i-.ir.nal ly. J 
bad my own hu~i:lObs for ~o ll t'ivc yP:us and \\'Put 

from owning two hoYRe•. tn 111anagm~ 25." 
After a wh ill', thou~h . YcJIIIIg lJer·arne hurnPd out 

with the husilw:;g .1 ml i.lt .. •citlcrl t~1 f,l( u~ 1111 eo !lege. 
Originally Rhe W:l• ill tlw rwe·vcte.rmnrian Jli'OgT<lm 
hut "'" ilfh~d t.o aurjctdt !If', 1 bu~mto:>!i mar a~emcut 
when t;he rr...Jl~(J thrtt. '·1\1~ · intf'rest wus iHPC]lllllll>'l . 

noL n vt n fJI'Ofit. lhlc field fol' .,!wci~lizalion ' ~he 
eamt'd 11 hath •lor nfHcieuc ·deg-ree frmn 'nl .Poh , 
P(JUHJna nnd ;lh,o lwg.all working (1<:: n real !•-.t.rl · 
apwai ;,.t:!J' for ht"r dart. 

l n D1·cumb1>r- l!JHl sht: fir::.t qsit~:tl Ala"ka. "[ fell in 
Juvt• mlh ttw sta l <' and lluLUe fWll nll!Tl' trip., lobe 
certnin ... The r-est . as tlw · S1"LY1 it- hi to1'Y. Or iLJ 
YottnJ(s case. busine:;;s and restmrc •. ,; management. 



Achievements, activities, news 
1996 Graduates 
Cnngt·<Jt.ulations Lu the 19B6 ~raduntl'!o; ot tlte School 
uf \gr it'u ltu1·e and L;tncl He:;nun.:e...; !vlnuagement: 

MAS fElt OF SurENf'f,: ~1arcus H1J~h CJ.1rk. 
1\lichaPl Paul (;(lrult.'r .Amy l'\'la1it Prn:-tst!r, Jeunifco1 
Adnetu.w Pu~in. ~lark ,Joseph 'l'al'lwny 

B ACHELOR 0 1<' 8CI£NCE= :-lt."ott .\tl11m~:; , E liu 1~~:• h 
Rilyeu DLbo.-ah BrC)ne ... kt.:. 'J'oh,v Rutkl', C:ar) 
F1schPr. Viano Huut.. Krjtilim~ Ker.n . ~Iichat.'l Knvh<-:. 
,JL .mue Pignr!', Thumns Hoser, RobPrt Hu,.sn, J pnni· 
ler 1-\am~(lJl, Franz Sehncn.ir g, (hat'ill1 & hruiber 

Recognizing service 
The foiluwinl! pt-:<>IJlc wen' r~'l)gl\UPd for 1 heir 

y~Jars ui ervJ~.:c tu U1\ I•'. 
25 year~: LtJla Oliver 
20 year~: ' l'on,,• Gstt-.llano, Frt!dric Hushy, .John ~luth 
15 vc•ars: Dnnald Brttillard, Ja.u JTamwom, Dot 

Hdm, n:J.r.] MtchadAon 
IO yca.J'h: RRrh arn P1er"on 1\Ia~y P~t!•J·s 

5 ye~us: H.1rry Badl'l', Kf•ith IJarton. Da Tt:ll 
Bl td~dt l\lartin ( .ihS<ln. ,Joc.;huu Glt'l'ntwr~. 
)onJ; Hnru1~. 13eck\" Knil!ht, Garrpl t, Pl::'rney1 

.Iulie S hnlvoy. Todd Sh{!l'!llitn, Alrut ~pringer, 

Susan Todd 

Corporate gift 
B r itish Pf"rroleu m donn ted two go. .. 1 h omaL11· 

grnp.b to Ala..:~ 1m~ Agricultu•.JI and Ft re::-~u-y Exp~n · 
mr!nt StuliOJ, Luborntm·y locnt :.J in Palnwr. A 
gast·hromatograph t=.t•pB.J.·att•s varinu-. cou1ponenls in 
a m ixture and ('nn lw \ ~ed l!J aualv7.t' a varir·ty of 
i tums inc.luling pe .. tit:irlP a.ntll!il-cuJ11<1miuatl•d :-oil. 
Two m~w in,trumem~ woultl t:(IJ;( helwcen $1)0,00<1 
SllU $ 100,000. 'l'ht.' gift WHS liml:!]y hP.caLHH! n few 
d!lYfi tfh r t tkmg 1.\'I"Lting thl::' Ct!Uipuwnt. tlw 
lll hor~:tL•'ry's ( 1{ hroke rts technician were ia1 lh~· 
miJ,.,t ut' doing anulyse::; L'or Rtntcwido ri:~k mantH~~· · 
nwuL. Dr . J{m.:ly f'11nuh•r, laboratory sUJll't'vi~w· fur 
thf'! ArES in Palmer. "Nt•<•dless Lo sa~·. \\ e wen• 
~n h•fnl we had .RP'R donntinn.·· R:Hhl•r than gett.ng 
htH .. klu!{~l'd wil h assignments, r c:::f'at't'lll'ni kt!pt ri~hl 
oJL worlung 

National coverage 
Harry Ba der, astwciuLe profl'csor uf nnluxal 

n·~ourct$ lnw, and .Jonath an Andrew s, J,!rauunt~ 
,;llldcnt, Wl!.rt.: h igh lighted in a .JLnw Hl9fi Nutimml 
Gf>ofl(raphic U t'l idt• un th(J Wl.l t m BtJ~nirl 11w t\VO 

111~·11 :,penl two r wn thf. in Ru~lll.t tn 1 q~)n prepnri ng 

da111n~e a~scs~mt•nts uf 1 he wrt r-tm'n r·ountry tor t he 
Unitcu Naliun". 

Rotary Scholarship 
. tc\'en Recker. ct rt• . ..:rnu-cr•r: managemen t L!J·adt~ · 

<~te AlUdt!nL recentlv v.a:-- :nvarch·d th • amha:-.,.,nrlo· 
r iul sdtolorsh iJ1 from Rotary LJi ... trict 50Hl (Alaska. 
Cannd.a, <::J<l.tern Rn. si.1) ft,r $22.5{H J, 'l'hr• 1trumal 
award hi~!Jhghb (tUI inndirtg 1tCaUt!mi1• tmd C'OllliDll-

nity Sl~n·ief' txc·e lence. Ut•('kl:'r v.'lll~.:~tud.v );oil.-. nl 
. \henlc~'n, ~l.:j •t laud , 

Web Site 
Visit our w oriJ lh id,, .vPL stt t fur li r ;.. t(l jnf,,rtnn-

titln uhuul "3ALRM a uti AFES, r 1 our uodt!rgradual ~ 
and ~'l·MlllHt~ (JN.lgrUllJS, ·mr) tu o•n· h'SI'art'h . Olll 
!ldtll·(•,.., i~: 

h t tp://v..·ww.J 1 ~·r ullliikn.euw'sulrmlsalrm.html 

r-·- ~ 41 year memofes ·-

Pete nnd Carol Dow {rtm/ toli11 Jlnu t.'ll, Ari:. ul 

the amr~-:t'son Botanical Gurdt•n. 171'~) uisib•d lh .. · 
ARrtcultural and Fon'.o;fry E.\JHYinu:fll 8tulirm ·~ 
tarm in .Jul.' {ulfitlill~ fltt 's -Jl·JeUNJid drt"nm uj 
retuming P·t~· ww·l• d '"' 11 f(lm ha•1d after tlu.> 
Korean \l"ur unrl ht tt•as rel.·a.-:.•d {mm the CT. S. 
•'.lw inc Corps ill 1.955 I It• and :,1 tem/ ut her 
huddies rwnt' to Ala;-;/mloaJm•g for summer 11•ori• 
lwfm'f' goin:[ to c;u/lt>.£?1! ill tha lull. "We ll.'<Jr/.ot•d rmr 

itLi/8 ofT ul ihe {t7rm, bzd ILt' SUI'!' tll! tt•t•l/ n/SIJ." 
Pdc said. 'l'hJ Dow.~. tww l l!fin•rt chnr 'up irom 
.4ri:rwcr nnd .. p~nt ubonf ~ix u t•~:ks fourinp I he 
:lffi(C. (plwtu hY Dnnnu Cindie). 

Summt• /J:o·au W9ll 
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Harvesting the Hay ... 

Ahm Tonne, agricultural a-;sistant, and Steve Bethune, 
student as...,istant, burvl::!st the first batch of hay at the 
Agr1culLural ami Forestry Experim{)nt Station (Photo h) Cat 

,-~ .. Wh1te) . 
. ~ " :... ... .. 

...... "· .. 


