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\ The J lonorable Tony Knowles 
Govemor of Alaska 

I P.O. Box l 10001 
Juneau, AJaska 998 J 1-0001 

Dear Sir: 

I submit herewi th U1e annual report from the Agricultural and F'orestry EA"Periment Sta- I 
tion, School of A~rtculture and Land Resources Managen1enl. Unlversily of Alaska l 
Fairbanks, for the period ending December 31, 1994. This is done in accordance wiU1 an ad 
of th e Congress. approved March 2. 1887 . entitled "An act to establish agricultural 

I experiment stations. in connection with the agticultural colleges ~stablishcd in lhc several 
states under the proVisions of an act approved July 2 , 1862, and under the acts supple-
mentary thereto:· and also of the act of the Alaska Tenilorial Legislature. approved March 
12, 1935 , nccept.ing the provisions of U1e acL of Congress. 

I Fairbanks . Alaska 
June 30, 1995 

Very respectfully, 

;/~'-' tJ · 8 .. r....; 
James V. Drew 
Director 

1 AFES Staternent of Purpose 
" -

The research oqjecl.ive of the Alaska Agricultural and Forestry Experiment Station (AFESJ i.s to pro­
l'ic.l£ new ii!f"ormallon to manage renewable resources at hl.gh latitudes. mt.dto unpmt•e teclwologyfor 
enillmctng the economi.c weLl.-being arui qrtality of life ru these ratiwdes. Whlleforeslers.Jan ners. ancl 
land managers u.se our research resulls. alfAlo.skans benejltfrom the wiSe u.se qf tand resources. Our 
research projPCL<> a re in. response to requests from producers. industr-ies. cmrl swt.e and federal 
agencies for information in plant, animal, and soil sciences. j orPst sciPnces and resollf'C'es manage­
ment. 

The research of e.\.perimem station scien tlsls Ls pub lished in scientiflcjnumals. experiment c;tarlon 
bullPtins. circulars, cnr1{erence proceedings, books, curd our ow n magazine, Agrohoreahs. Scientists 
dissemin ate th.eir fincl ings through conferences. proj essional}ournal.s. work~hops. and orher prlblic 
informa tion programs. 

Arlrninistrotiuely , AFES is an integral part of the School of Agriculture and Land Resources 
Management (SALR.lvl} at the llnivers iry qf Alaska Fairbank s. This C.lSsociari.Dn prouides a direct Unk 
beru:een researcl1 and teaching ScierLLisLo; who coTLducl research at lheexperimenl station also teach. 
sharing their e.Aperti.se w ith both undergraduate and graduate slud.ents. 
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1\grobo~·ulls b p1 I1U ·h,·d ll\' I he A~.:'rl <'llilurnl and Fow.sll} Ex · 
tX:rim{"'[ll St tl <m llnlvt n-.Jty nl Al.,..,k... Fn.Jrb.tnkb. A Wr1Lteu rt' 
qu1 sl wtl. lm ludr· yn1 1 111 1 1he t llfliiiiH: lisf. 'f1t<:" adtl~~-o-< as : 
PIJBLICA.TIONS: AFES: PO. BOX 757200; FAIRBANKS, AK, 
99775-7200: ''r n I ~uur requt>sl vL the Internet <-mall: 
fyn:rpub@anrora.alasJ(a.edu on l ... at 11" 1 t tl a~ W•1rl<l \VIele \Vt-h 
al h-r:tp:/lwww.lter.alaska.edu/!tolnn/salnn.html 
1\1 1i h <.~.~:kontt p,t,!t" you will finrlllnk':> lr, htforrna !on about 
SJLRM and 1\t'I!:S. ab<•ut our undergradun t ami f.!radu;.ltc 
pJ'D$<1Jlllj. and about ot 1 t ese;JJ'c-11. 

llw 1\FES ounJ tlw llflf (>TOVll l r. Slot ion pullht•alaon.., and C"(')H<tl 
~flm~11mnal ,mrJ cmploymf!11l opportnnltl '"j In all \\1thout ~ard 
to nwr·. cvloT. reiJ~Il•ll nal1Nia1 urlg!n. '>ex. :}J~t! . dls;JbllJty . .statw, 
a-. a Victnalllt'J<t cu clls.abkd vt'lc'J ' '' 1n ull tl s.l tl ttr;. dmngt-ln 
mr~rU::ll ... lalll<; prt-~11<1111). nt Jl3ft'Jllllllfld pubtJ:lnlto allphc:thlc 
~lnte and f~fh raJ l 1ws. 

Tu sill)plll~ tennlm ltli~Y Wt 111 IV u sc pn~o~hwl ur cquipmillli 
traur• names. W~ ar(•n'l l'ndorslnl' JJ!'Otlutts 01 11! IIJf, nwul lt~nc-•l. 
1llll' Is t'tllh'l ~• t l t1l(lllt<d 11! t l msr· not nwnttonnl. PuiJl ic:nhon me~­
lt:ri,t l mrw ue n~pr1nll'd prm·ldcd no Lndor.ret m nl uf a L'omn1er 
cial prod11( l w sl.ntul r)t" lmpllrtL Ph ast: t t'L'LIII I he !'t"t,t'.LJ r•ltt:rs 
invt)IV<"d •nil llw l ' AI' J'IFm:;. 

'n 1is mugazim· wa« l>rinlt·d ttl ,, c<l-. t o f $1 <- pt-r ('Op · hy /\. T. 
t:>uhllf<hlnJl. 'lnd l'rlnllll~ Jnt' .. in Am:hmUJ.t~ . . \Iaska. 

GranL Ma.theke. Pot Wagner utltl Dr. Pat Uolloway U<'l• 
n ·rogntzrd n,.. rh'" ~ oh trllv•r Mnt~n!]r•rs nf rl, Monrhjor . \prll l 1~15 
~lltlwks ll~iliL'S!>L .... l:IILUiflt'/ I I h-n r. ,, !d . ,;purre:r ~flke Sdllllri: 
uv( rs.~ote rlt~ flTU!-/JWrt tlua rr>t~HJIILZr·~ tlrlh,rmdlrt!l ·urrlflwulry 
rulrmte.a- mnnnqt'TS j lofltut · 111 "'rrtrl mom lhtiJI f()/1 f"'Ofll •'olHnH~·r 
rn r~-ork in 1/t I >or wlc• r/ .!)C4rrl•'ll:>. "\\'~ IJ/Oiddn 1 l.1< t~t n. tPWt.out 
lh<'lTI ~;he .swr1 ·o11r ,., •lin !I• '<'r.:; Jill I ill mllm Jltrw I.(IIIOJww·s L'tldt 
!ttrmmt!t . • (pht.J!IJ uy lltlflltfl Gljliii.~:J 

L 



Harvesting a career 
Dean, Director 
retires after 20 
by: Do nne1 Ginrlk 
PLtbhC~lUous 511pen1sc'r /F.ditor 

ll I !}55, n y1Htnl! ~rorluah sludeul OJ<~rle his first 
I.Jip to 1\.lasku. ncvt>r s11sp<>ctin~ 1.\'hallmpatl lhat 
~rem tory" would havP em his lite J'orty years lalt!r, 
Dr. ,James V. Drew reflt'('lcrl on .1 career that bas 

taken h im lo rhc pinnades of S\ICt'CRS Ob W~U a.., the top Of l lit: 
'\\Orld. 

Suft spokt"n i1rlin1ktle, intellll!enl. p<'TSOn•l.Mk aud C.'\.in.>mdy 
illltnuk. thr 64 yt>Rr-old collegiate dcun \v111 bid turewcll ro H 

caret'r of Ht'a(.ltmia leadt>rship <1nd romumOit) "''TVi( P on 
Au~u~t 31 . Tiw [Je;.tl ell thE" School or Agrit'll] Ult' .. mt.l !.and 
Re..::;o111 ce!'l .VI.Jild"!f'lltt.nl unrl tht' l.>llccl or of Uw Agrtc ull ural 
and I "rcstry 1':, pc1lmt:tll SlliliOn. Or. Drr.v sha~t:d lhto 'klt!-
1ic~,. nrl frustrutli)ns that mmkt-d h1s c..trcer. 

Bom Scpl 21 . l!:HO. D~w grew up on <. smallllatry fa1m 
lu Cn:s..-,kill I\ .J. _md st 1 rcJI~cl a~ril 1dt ure \'llitla u pr for~&trr 

upUun IL H114'(r>r- Universl y. ·nac Korean \VaT ancl Ute ndlt -
tarv dr.J . .fl Wt'rf' h1urrun::.; over Dn,'\v·~ fut!tTP flb hr pn:parcd ro 
~radu.11 f> <;ca lw volunrt cn::d for the UnHed Stalt's A1r Force In 
1952. On•w l.Jt~ctn military S(.'IVIl'c a11ll was !1t.Lb!'.eqH<'"nU~ s e 
kclcd lor pllol LralnlnJ,!. 

-uy the UmL I t)uisl,r•d pilot lrnlnjnK Lhe Korr~au \lhtr wa-; 
m·er ·md lht• ~m,·rnuu•rat \ \,1 '> culling hach tb<.· tuil l!,uy J!-; 

Uwy typically d o when w,ir'> end." ht' s.ald. 
Tlac: yuunA U<'11lcnan1 accepted a.n r:-arly-out ofler fr om t.bc· 

Ah Foa·c. tOint·d tltt: Nt>w .kr'>('Y At~- ~allonaJ lZHard. and n--
t 111 n.-ri tn ~roduAJI t: S< hool at Hu~er.. 

J I .ul11o money other than the Gl bill . -.o lh<! Cuarcl pro 
vi(h·d 111c \\ llh .o I rt lc t 'i.l.nJ wonPy .H Lhe- li1111:. ()rpw snid. 

He al';n r .. lt tltn :,en ng llis COUiltn• w.u; Ult:' nghl th iJl~ IO 
do. &1 for 24 .'>wars. D1 t:w ~11.::nt .tt least cm e ' '·'l:'r-kt'nrl ;.1 mr.mtll 
and tulfilled d twc ... wet:k unnual c:ommtt menl \\1th lmth tht 
Nt \\ •.it rst:y .mel Lh~ Nrhra!i.lm Air ."'oat.ionul Gu~rd. lle llew 
sue h d tsstt:s ru; thr T 6 . T -3:J. anci r -51 a nd rnoverl mr o the 
jd a~t p iloUng til • F-~GE. H.F-~4f and 'he I{f' -"lC Ph;:aur unJ. 
!lc rd..ued frum t11c M e; a.'> l'l lic tJt .:n,mt c:olond. 

While 1 he sky w.._-.]J}s ..vu'kr"nrl 1vorkpl: u c, tltc l,m d was lli-; 
t hll..,t'lt llrole.sion A11d I lie sC!ll '"''"' Wl1nl .>rought hllll io 
t\la!-11\, when his tn. jor professOr at l~ul~I!TS n·l'el\'cd Ftn Of-
Hcc ol NR\'a kccse-• n ·tL cnnt.ract In d" soli !>tuve.~ n::.ean h un 
Llw l\urth !:~lope. D 1 rtDJ.;. I ht' StrrlliJlLrS l>el\n.t>n H-J55 a nc.J 195H, 
Drc\\ mmk tl t~ first sr>tl map of Bat W\\ . sturht'r1 sot!!- aJnug 
tl1e Ju~o RIH r. aml b..-t·..une the tlrst pt'rs wt ttl ~urvt-y lhl" 
soil., <.lmu.~ tlw SdgavarUtklok H1\t:r. IIis rc~earch lO~)k hlm 
ulonl! wl1at would. Ill 20 yl•ars. b e the Prudhoe Bay pipeline 
route. 

·r-nur of us spenl twu sumrnt-:r · noatlug dowu tlw 
S~<Wlnirk.tok River. :-;tapp iiiJ.: .1bo ut ,·n~ry 10 male~ lu m tiJ 
tllf' .;;n1.b :md \'c:L!etutior. Ntl'r l.hf' eml "' the lirst "'Ufllrtlt r we 
1\'CT hr1ngi.nj.! .11l our S.."'llllple& anc..l llnrltngs h.tck. lo Darrow. 
On !liP t>ay w·~ stoj.)pc(l at ~mlat to hflve breakf;}st with a 
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Dr. Drew 
at a glance 
Family: 
Wile: M"rily11 
Chlldn·n: Litm. Keth mul ~11 ·lm 

Pro{ess1onal a{filiclltorL 
and honors· 
+T'h D. RuL~er llrd~ r'sil\ , 1957 
·rA111t'lic,ut Sol'lcty ,,, l\_rrmumy Fcllcl\\: AnH:rfC'<JI 
As~inti<ill fot tht \ lvruLcem nt nl Sc-i ·ncr· Fclll•W 
+Denn, SAl..R.\ 1 ::uad Dtn:ctar . 1\l:'J"..S; Jl If) 1 495 
"t'J 1•·111 ·rmnt ' olon~'} J\NC. 1 ~·t ired 

Cit•ir Organizations: 
-t-F'aubank!-1 ~harniJ•·r \11 (~tnntr rre. M ·rubr.!r 111d fom1o::r 1 

. h.atrrnan of the Donn! 
+Fatrb:.utk.<o Rtn;.uy luu 
't' llt:<>utr l • - T ), Vl'k•pment Cnnn II Ut•ard ~I mt;er 
+Alm;k 1 StdH' Chamb• r M 'mh..-r 
+hllP.nor i\J.,o.;ka F'r ~nn~rnic lR'\<'lnprneul Co·Hwll l)on111 
Mcmhtr 

radio operalor (at thai tmw. Wit•n Airlln~ opt•rntt'd 1 n rondl-
t<..""CUon;il b~l·on from lh~l nt li. Quonset hul . We h•1rl :;lortd 
aU our supplies and l.."qUipment ht at10lh•'l Qrwn't'l huL Wlllk 
we Wf're euUn~ ureakf;.~-.t, mt otl lim• bmkc m thnl st'rflnrl hut 
and 11 burm·d up. \\11! lost , U P1lr hr•lcl b<m:tpk~ 1nJ 110t.eS a.orl 
I Hid tu return t.hl" fl{'X t year r itUJ do iL all n.~.tin " 

In L956, Orew m:::JtTiP.f! Mnrtl~,l <;n1i.Ul of l'l)well . Wyo. <lrld 
in 19!'l7 ht! gr.ldunted W!ll1 hl<\ Ph n. famu Rulgr·rs UniVcr-
slr\'. Tiley moved WL'Sl whc·n Dr IJtn'l JLiillt'd II c n~ronomy 
f,u:ulty at lhe Uni\'CTSILY 11! Nt"brn!':>ka Uncoln. \\11th. n1 O~L 
lli-; H -,e.uTit in '{Oil ~lnlce l(•r..l to ltis ch c·tJrm us~~ Ft lluw in 
lht' Atnl.:'rlc an Sm idy ol Agronom}·. the Soil Sdt Llt't' Soddy 
of Amctieti , and f lw J\Jtl!!r lr'an /\~sot i.\hon lor the Adv-artct. 
men( ofScknC'e. Drew al.-.•J st ~·l'd as Lhe dean ol UNr ·s ~radu­
ate (o!lcQt:. 

In HJ75 Dr. Drew packt:d up 111~ lafllily-Ma.rilvn. Li::-..~ . 1\eUy 
antl Michacl -ancl rc lttm~d la Alnskn as I hr OI:'Wiy·htrl"<l di · 
rec:tnr af t b<~ Agril'Uitum I Expcrlllll!nl Sl atlon . ln 1976. h~ 
W<L' apjx In ed Dean. SAl R.M. 

Dr. J m::w so.lld tht:. hi(!,iJli~hts ol Lht' pa~l 20 vt>ars were the 
Ot'VCiopmrnt of "t:Vt!ruJ staLe tl!!rfcult IJn. IJrqjt"t I.S iUiltaLcd 
amdt>r lht" Hmnmoud atlmiu.istration, tht• n'l"<tlima nl the 54 h oot 
of A~rl< ullUt~ Dtltl L:lnd Rcwur~t'~ Mauagc·me1ll. !he lrll or 
pomtion olrhc &'tulfll w111i the AgricuiLum I and F'rn'Cst rv Ex -
pcrimenL Stul1ou. and r he lnkgrntion or LhP. teaching aud 
res eat c:h l omponeut F. . 

"lu U1e !.lie 1970-.. the ·"''"'I· gnvcrnmenl was Jntl'n>sl!:d 1.11 
de\·dnping rcnewalJlc re!':lour l! tndHSUi!'..s in 1\laska 111c itlca 
\\.at. llaat a sulJstanLJnl lmlount ofwc~th wa:. C"omlng to lhe 
sw.t w1th ml but it would t::\t>[)(tmHy be gunc . We needed 10 

tlev<>li.:Jp lmlustTlt:s ~uch u=.-. agri1 uflure and lon'!.Sl.Iy so that 
we wuui..J hove ;1 more divcr~iflf'd eccmLJmywltcn the OJI \vcatth 
bP.gan lu c.lt:cllm:. 



1111s was an ex ' ·iuns Umt> to bt• 11a.rt (II Lh 1mlvcrslty • nd 
lhc cxpcrtrm:nt station, .. I he <.liret•lur renee! d . ~wr h<Jd tq~h­
lalive suppor1 . We built our pro~rnm amJ lncrt>'l~ ... d 11ur l~lc­
Lllty, 

"lu l 9 71 and 75 tbe tmiwrstty prepm·ed an Hc.adcmic de· 
\'d <tpmcnl plan V. hen I first ~ul ht:rt:. the.: muJority o f expt>ri · 
rn ·n s tation re t:."an h was in Palmer nnci a latrly l~:~rgc 

cnntangcnl of LISDA-ARS (Agricultllrnl Ht>se~lrl l1 Service) >:K:i-
l'tllhts was tht>n. J1w AH<:; t'Vf'nlually l'lm,r·cl lhc l'almC'r np· 
.:mtlon and. \leC'c\1 1~ c1f agnt ullum.l dcvewpment 111 Dt"]t.:l 
J !nC"tinn. mmed three po:s1Uons tn Fnlrl:)<~nk-.. Tite ARS re-
seal ( llt'l"S were to (kvclop tcchuol<JP._\' for vulto.,cn"tUun lillagc 
Jlcccssary lo ftllTil Lhf' l::md nl !),·lta and prult'Clll from \\fnrl 
and water cros1on. 

"As we m oved i.nlo the 80s.llicslalc chnngt>r1 IOi us am) the 
th r11st to develop agt;cuiLuTe dcdlll<'d. The stak cnOl'd up 
whh a suhstannal amount ot ln~oute from oil revcn11es which 
tran~laled In! c an IIw.re-dHt" In tl1e numbeT ol btate J Jbs. \vhkh 
In h 1 rll 1>rovlocd .rr1 l~t:onomlc ha~e tor other St n1c e bus I 
llt"<;st·s wiUlln the stnl . ('mbt'<IHcntly, U1(J!>t' bu.sln~· s pl11s 
the. major- defens~ t xp~nuiiW1.'b pnwid .I an f'c·ormmlc h ...,,. 
llwt was v<~rv good lord number nr YCi\J'> J\s Ut.tl Uil!;t' l n-
ll.ull'ed itsdf some of Lhe enlhusl<J,IIl tor tl~vc-luping other 
htdusln c:s-such as m1ntnc, fOi l''t.r)' or lanuinc;- ··de'f' It ned: 
Drew said d1ronlf'l1n~ the histon uflhc toughcrtlnw-~ ol J,lle . 

-I h en we came 1 o 1987 when Lhc pricP ttf oil declined We 
bPc~11lW t'()nccnJL't.i aboul mainlaininc, the levd oJ state em-
ployment. More re('C'n~ly ol nmr~. L:lC production it;."iflll hns 
bc~un to decllm·, a net 111)\V Wt" art" l"<•llcenlcd about wlu>t c llw 
·t.LLe wHI ~el t he rt"\'l~nut> tu run all i~ program<;. A..:. a rt·~ulr. 
wr- .:;ee crmtln uaJ ~.:uthack."i in st.tlf' an11 11111\ t'rslly employ-
m en t.. So then- is ·udd<·nly lillt>rt·'"l ag.l.iJ lin dC\it lophtg" n111rt.! 
t.lh't rs ified ec~mon1)' . Look <.11 thL Dell.! .J unr Uor1 <~rea. PenJ.Ilt· 
c>sSt-n tiaiJv forgo t abouL fru·mJng during fht, day" (1J sub~l.tn· 

hal (JI.l T"r·vr:nue.."'>. Aut \\ 11h lit~ rlownsWn~ of fort Gre ly. 
plu'< lhc n-<lw IJ(In (If nlti'I.'\'CllU ·~ lP Llu: si;Jte, w hnve r r·-
newed lnlc>rt-,..t: 

In rt·cent. ycG.n>, Dr. l)rf'\\ ant.l tht• IAt tdt •: ;uu.l s~'lfl ol 
S~\I .. Rt\1/AFES hu\'(: l!lt~ra l ly llrtll lo ftdrl to rua.lnlain lhch 
ex1slentc. in l!:J92 . the Ull1\'ersllv ~tdmln1strc1Uon n·rmn· 
mended dtsmantliJW, the S( llool. transJerrtng the l~lCUIL) to 
other ck p<u'llllt:lll.s aud combinin~ AI- ES wilh ano her in~li­
luk. TIHII rc~ommendattmll:tllert. !"he lolluwu!f..\Year, t.houf!h, 
Uu: admlnbtralfon lrlt:l l, u.gttirl uru.Jt'ct·..,4tJ1Jy, Lo leaS<' a 
major por1 h.m 11! the F lrbunks Expuiml' nt Fnrm f{>r I"Urn-

merr 11 dt'vd•'PJ nc n 
lb.Jc, would lmvc chmlnalt>d fnll lldd lal.JoraltJl)' \Vilere ?.'l" 

do r~carch In bmh :..J~J"l( ulture n1 d lorr--suy, e..')Jlained Dre\\•, 
Ha\1nl! SUf'\1\'ed Uu~ l\ •o earlier blows , thr SdlOOI dldn'l 

true so wd1 in lhc 189·l- pH>¢rnm asc;es ... lutnt Tite assc"'~ 
mcnt commltte~;; ceumntt:ndcd i..Lnd Lhc Bo:1rd of l{e~enl« 

acc-ept eel, C'ombulitlg SALRM \·villi the S. ·hoot of !vlana~cmeuL 
a11d the• School of Mineml EnJ:\Inl"el·ing, aml1orrnln!! Ute ( 'ol 
lc~e 01 Rc:>Ourn·-. [lf'vt'lopmt'ill um.l Mana,{r.mc.nt. Details for 
Uu:: mcr):!er ..ort' ,tJJl he11H! \\ orkcd m1L 

'"lho"e t>h'llh arr.· tlw rl!!>ult of a reduril()ll In lundiul.\ hJr 
thP lllltvf'r.:.ll~, Hnrl a c.h.:crc-ase fn r)lJr fHL'Uiiy. WlJ.ti tlllS mci.llJ~ 
b llli.ll we 1A1il not hr• ahl lu )J,I\'C the ntlllll-tl~npli.n.iirv p· 
proach lu problt>m hi ~11l'Uitun .11 rl (ort!!;l.ry• t.hdt \Vt. d u 
tn the mid RO!'i It wliJ lw rellcelcu In h :ss output of' rcs<'lln It 
and s~n.·1ce l<1r uur con::;Ulucnh. 

As Dr. Dn"'' prepares ru rur11twer the rdgn~ ortltc School 
anti lhe Expertmem Slat Inn. \\.imt do'"~ 11• forecast tor thE' 
!:>ciJOol'r' 

"rr reca:.lUl~ b v~ry <.Hill ull . partlr:ul,uly il II invoh es 1hc 
lutun-·. A:, lor mt·. I'll have lo \~••It until I ·~l"~ lht•r<- to sn.:· 
wh.ll I will dt J In rPt n 1 ' nt .- h • :s~Tid ~latll'ing ..ir<Jund at rwo 
walls Of buok-.hd\t-., 0 'l'fi!OWlng W!lh the 11"SUJt_,. Ot n1fll'e 

!hart two det-:Hies l:ll h.b 
and !i!s rolleagues 
wur ks. ·•t hav~ lot~ of 
lhlnf:!:s lu \vr~lJl l iP untl 
-.on out and nu time lO 
gi\'l! lhmt~hi lo what I 
Wil l do Ill my rellrc-
l11t"lll .• 

HI'> IJpllons are mn ny. 
Ow po . ..,lhlllty hf' :O."lh l. 

CltJI11~ a I111JP tlii,!IJ1 111-
stnH:Ung. Dr t'W ke ,,., 
lw; lllt'dk.tl w1d acro-
W!.UUL'al r..r.Un~-; current 
und slilt owns a Piper 
Arrow. His wile::, 
M<~rily••· bce;an nyinJ,\ 
lessons. recc nil~· nl ler 
he r~L1ret1 I rom her 

strcr·c~slttl (.'HI""t'U as :1 

Rc.altur ami will soon bf" 
' '"'rly it) soln . 

Muvhc. It's Uml' lor 
U1Js m.m that m::~ny de-
<\( rlh1 ~s llw consum-
llklte genlknl.l..llt. .o turn 
his t:yes.skyward '\.,{!ain. 
anri IN lliS dreams lake 
ll!ght 

Wec:kcmd Wamor-Dr. Jumt';,; Dn w, aka l"' L1. Or<"w, plrl!lrcd hPre wW1 fel low lllt!mlwrs 01 t1 ·~ I 19' l'"ighlrr 
Sq\ 1dron . NI~\\,J~ Al'l( ,ln frrml u!lllt": P-51 ·1u.,wug. Dr Otewrelhc:d from thrAtrNntlonal Gu.tn:l aJh~ 1 

2-l ~·ear::. uf :..t:rvicc. (t-m u1<"S\I pl1oto) 

Tiler •'s nol. a doubl 
Lltal he'IJ soar. 

SilmlllH}Fall 1995 
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Dr. Drew shares thoughts on 
agricultural development, 
views on Alaska's resources 

en Dr. ,Ja mes V. Dnw 
~· rlrcs August :.3 I . he 

will l.tke 20 years of 
,·or_l)(lra t knowled~c \\ 1th htm. I Jowt>\·er. 
lldorc parkiug t1 all in , lhe o·rcdor of 
the .\~ricu ltu raJ ~utd Fore!>tl) Ex poi -
rn nt St tliOil ·md Dt"an of I he School of 
Agriculture a nd l~md Rcsourc:L'S Man 
il~t·nwnl sharl'd a l·;w of his t hou~ LS 

on \'n.r.OI IS suhjech. FoJiowing is an t'X· 
t 't rpl lrum a recent interview. 
ls agriculture a viable industry for 
Alaska? 

Yes 11 ts. But. a grlt 111ll1JT is not an C£1S'f 
·nctu ... try LO de\ elop tn Alask.tt bec.3ust: tt 
req llil (::-. Lhat a lair!) ~uhstanUal arnounl 
ur land be pnl In private h&nds <UIU 

J l!}nJlJOIL"CJ/is Vol. 27. Nu. 2 

ch,mgt d or ..tll en·d fu1m Us 
pr<'.,elll condlHon. 1 a king land 
lrmn public ownership and 
put lnr.; II in pnv.tlt• hunru b 
difflt ull to do tn nuy counlry 
wht rc land IR n oL alrea.t.ly in 
prh ate ownc rshtJ.I. Certainly 
1 hal is on<.: of I he most sl!!nJfi-
cnnt p rl blems the former So-
' i< 1 Unton h'ls in rryin~ to 
devt'lop n I ref' market cconomv. 

Over the pa .... t frw clt:<·adcs. 
though ·1 fair amount ol land 
llas bct>11 pu t into private own-
rrsh lp through both the Delta 
and Point MarKen r.ie <lglit:ul 
1 ural pr~lcct-.-ulthough Potnt 
MaC'K<'nzic Is diJfer<-nllH.>C'ausr 
lttc land Utle b ecarnt' d CJudtd 
by thr 1. wsult involving the 
Mcnti\1 I k alth 1Jtl st 
lf agriculture and forestry 
are &liable indu.strles. why 
doesn' t the state develop 
long•term goals in this direc­
tion? 

My bookshelf Is lllled with 
plans. None of the long tenn 
plans w<:rc ever t·o.rnt•d (lUI for 
the lon.J; l <'Tlll. thOl li!;t l. TI"le van 
ous s trps were n ot followed 
t hrough . or \~ere recluccd o r 
stopped ; Iter t h r <'t' o r tour 
years. Typkallv . tJwsc <l<:tions 

oc1 urrcct hct:allSC ol chan~Ses in uat ionul 
or lnlcnJc.tl ional e< onom1cs, or peopk 
who h eld d t·cted oflkc.<l within the stale. 

Til s la te lias n• ver carried any of 
lhosr plans forward to the point where 
:1gr\cnll u ral incius l riC'S appt"ared to be 
c redi!Jk . For many years the forest in 
clustn; w as a viable for<'e m Southeast 
Alaska. Even it has eomt· into difficulty 
in IClt:'llt y f"ars UC<"UUSC or the contlic·l 
with t•nvironmeutnl c·onc·t>n1s of how log -
gil tA \ oulcl rlis mpt tourbm or fi shing. 
CousH~IICI1lly lllt' fon:<;l ry ludu-.Lry has 
be<.n 1 r·rtuced. 

Our society toda.'v' hvcs m suburbia 
aml, fnr Lhe mo.;;r pntl, we rue lnvolvf·d 
in SC'IVH 'e bu:s lncsse~ and Industries 

:-.11<'11 i:l'"- <kfen~w. t•dltc ... aiou, con ... tnu·-
tllln men handlsllu{. luw. df'nlistry, 
m\.!tllc lriL, •r b,mkJ 114. "- a SOC'icty mil\~"' 
Iron on tr dust rial 'iO« lt'ly lr• n po~t-in­
dusu1aJ so icty lh \1 ~~ 1 u b<· expc:C"tro 
B11l we till need pmtl Jt Uon bt:c.11.sc 
' ·ithuut minl11g, agt1n1lt 11rc • .lDd for~t.I) 
it Is d Llli ·ult lr> create mw wealth. w~ 
c:m cnhant c wc~dth b) miilun1-- our op· 
c·rnUons rnol'e cllkt•·ut hut It rakes the 
clt>\dopment of re ... ou L s to t-rcatc: new 
'M'<l lUl. 

I thluk \\W hu\'e a major prol>lew that 
stems fwm t dt.'dlne In the u nders tand-
in!! on Ute part of -.utmrhl..t Amt>rica 
o.bout thl• \\.'ilV \VI'<llth Lc; trC',Itcd lrom 
nattlrul 1 f'SOtlrct'S. Wt: ( rrtalnly June a 
rua1or soC"IologicGI and tlt:·mof.!raphh· 
daungt WJthlll lhe U.S. over the lolst 50 
to 100 '¥'C':tl::. whtr.tl has n·movcd mosl 
ol mu cit~zt.n::. frtJm proxltnlt) lo t.he soil 
or the fore~! m pur~ulnf.! thdr livel ihood. 
\:.a n.:.:.ull their a Ut uc:.l~s tnwarrllhe Ul:' 
,·elt.,pn •• 111 ol rcsoun:es an.: now mort 
t·olurr-d hv JX'lTt'pUons ot the use of tho!>e 
rcsomt:·es fo, ncrc.1t1rm hn.n they :u-e 
toward<> tht' u-.1· r•f those: resoUrC"es in 
<' t...a in J:.' r.on IJlOdiUf's. 
Whe1t about other natural resoun:es 
deuelopmenc? 

Ccrinluly M.tsk.o., hu..'> pol entia I tor both 
the puxlucUon ol woo d prodmls and ag-
rirultur...t produt·b. If then•'<; auy d ouhl 
just lool .tl 1lle north<•nt S<·andtnmian 
cuunt rtr" nfS \'Cdt·n mcJ Finland. While 
we an IJOl J predse anHJol.:(uc of lhose 
coun11i t s, wP -.UII h<JV'- ,1 ~real poten-
11:11. Tht> ~amc holcL-.lmt: for a~rlt ulture 
"J1H"Ic~ nre 1 <"r un commodlltf"'. t h~L a "t' 

wc•ll ..td.qJLI"!CI for p roduNion in AJa-.ka 
such ts hnrlcy ancl lord~ ·s for livestock . 
rap< ,.,eed lor use as an oil ·t'<l rrop. po-
tator-s for u:;e sa lt)()d 1 rop. nnd a num 
bcr ol coul ~e .. sou vcgewhlt--s 

1lw 111.1jor problem \H. l!aw in both 
a~r' ult tre "t ri ron!s ry i3 th.:u our in 
d str l!S •re •l>""lt...lllhat wccton·l have 
the n m•Jmu.~ of s c-ak 1r lht' dt v<'lopcd 
tnfn1.-. nJc-ture nt>c·t·<;.s.~.rv h.J make ilH"m 
u.s eLonomtt·ally v1. l>le -as 'he~· should 
be llll'refon:, people m the J)roductlon 
a rtas ,,f fo1rc.o;trv and :-t~ll"ttlt u l'f" llavt-
w rl'ly on. w ... om<~ t· dt-nl. stnl< Ioa11 
pro~nl!llS ancl o lher llmltrd fm:mcin g 
sou t n, \vhic·h. ltJ Ill rn. limlr U1f' ~rowlh 
of lht lndlt..,ll)'. 

Pt·c f k h. \ t• talked ahoul AJ,l~k.a·s po-
teullal for agn ·ulturf" ami forestry for 
111<.111 vears. I ha\ P reten m <·s that go 
back to 11Jt:. <"..UIY 1 900'>. \\1tc u nt'ithcr 
vL·nWrt' comes to lrulllon thc t' mclu-
sion 1.h 1 is dm .vn h that i t'~ TO«• cold 
or Utatlh • trer-. .!on 1 grow hst enou~ 
Of th, I C'l op. JISt r·1n f roduC'C'. 0 1 
cour~( that's not tht r '"l' lor varieties 
I hal u -tdJptec:.l tu Alnskd. It'!> the lat:k 
of PI onomv ol S('ak nntl the lnt·k of an 
iufrasln ell rc- \J,r • I a kt• lhc::.P. for ~ranted 
In other state~ \l'here the} alreadr ex1sl. 



<J.rul we also find ll dUJkull to crt>ak 
iJn m herr in .llc .Jib Sell<.t> of w n< hu-ge 
front-end tJWt>stmcnt.s. We 1; -t\1\."rl'L 
bCf'n wlllLJ•g to d o t f1al either. 

f"hc lll ill 8 0 ':> hcrdded the Interest tn 
Interior Alaska·s polcnUaJ fore~try (lt.-­
vclnpme u t. F.Lirb.nk-,; Se11a!or Bdlyc 
Fahn ·n k.a mp .ldvo< .tl•-d ~l~P" to rlcvcl-
orl n forest industry. Slit~ and ot llf'fS 
worked to establish the Taunnu VaJif\Y 
Stale Fores t. I t was ori~inally p t"Uposcd 
::t.s a mult iple-use forest indudin~ re-
' t.>Wal.Jil res m n-c'l Lo dl:'\'t"lop a forest 
Industry. 
What are your thoughts on the 
Board of Regents-rnanda ted forma­
tion of the new Cortege of Resources 
De'Delopment and Management? 

On lh (· posiUve sid e, t hi:-. new collt>~P 
mtl fcl give enhall('t""cl VIsibility to .111 <~.r­
cas or resouJTl' dn·c lfltJJllcnl on t I e 
campus. lf this could lead to enhanced 
bud~et s ~mel mor<' I H·ultv wH hin each 
,JrCi.i . W C C(lu ill grow 111 <I Ulltl !h ut 
wo uld be b e l h r <•hit> to mt e t the nreds-
of llw furest <.tnd a~ricultural industries 
williin the s.tate. 

'l11e possible d own skk, Lhou$!11. Is •• 
r""duc t ion i ll U 1c visibill(y for ~ricul 
tun. <Ulcl lorc~try on campus. ·n,h. in 
tum. wou ld le.HI lo le~ :-.ltpport. 

T he lJoltorn line is that what 1hC' uu1-
•c:rsily evcnlu,illy become:-. Is gotn~ to 
be a function of what lhe s tate be-
t umt!R. If penpk of lh<-' stale-LhrouAh 
the&r t'kL•ed r eJlrC'>r-n taUv es an•l ~m­
t n1or- elc·ct to dev,•lup agricu It ural a nrt 
lort"s l industrft'~ within th f' s tate to eli 
verslly U1e l'conomy and kc~p H lrom 
I.Jcing a one se• lor l·conon •.Y. oil l()r ex-
ample, then ttwn~ b a ~ood chanc~ thHI 
agrit"ullure ami lim:suy p rograJill-\ will 
grow. Th e same holds tnR lor mtning. 
I bclicvt> that i l tlw stale as a s tale and 
~(}('!t'ty a ::. peop le 111 th e s tat c cle-1 l to 
move a h ead w ith development pro-
gnmts. thl nIt 1<: en'>y to ju'ol lty lhr- :u:cd 
for rPsearch and instruction in needt.>cl 
applied sciences. If on th e other hand, 
thf' Industries are- kept small. then re-
~ard.Jess of tlw a mou n t ol money t h e 
sjate h<:"L'>. it. w ill lx- diflkul1 10 J u~Wy 
Lhe tnveslJu~ts in research and lf';t!'h-
Ju~ In th ese appUcd seienCt>!i. 
What do you think wiU become of 
the Schoor? 

I t'b hard to p redict hccaust> i l d e-
pends on man~· . m a n y lhlngs nv<'r 
whlc:h we have no cou tro l. for exm nplt~. 

only a few yean; before th e s tate lult1-
atcd its agticuJLural d <>velopmcnl pm· 
,"(nun m t.he m id 70 s. the club of Rome 
tokl the world Wf' wo tlld run ou t ol food 
in the next clt:catlc and lila l everybody 
woulc.l s laTve in t lw l 9R0s. A 1977 l.">-
sue or T i111e ll1cl~azllle carrictl u coVf'J" 
arttdc with the Jwadlinc. "Food .~sa 
We.tpon. ·This artirle s u g_gestcd thnt 1 he 

U. S . cou ld tJse:- Jootl as a weapon in Jn-
1ernallona l d lp lomaey, in nua:h the 
NUn \ray I he- •\ralls wen· using oil . ln 
nthc-r Wtll-d~. the worlrl would lw :.o dt•· 
p~dtml OH lht tJ . S. lor loocl th·At w1· 
f"nuld unbargo i l and I.Jrinq oU1~"r <·owl 
t ries t<• their knc's just as the Arabs 
l~rllu~hl u s to o ••r knee~ by r-ullin!{hack 
oil p o<ludion . l)h\ lously tf we h ad na-
Uunal • r wnrld lnt~rc:~t lJJ lood produc· 
t ou h1 lhat sanw \..,.dY 11. would lt:nd to 
:.pur Interest In a~cullurc in Alflska. 

Wh.tt happenPd, thm•~h. was just af-
u·r agrl ullurn.l rkvdopmcnt got sl.nrtcd 
here in lh<' early 80s, the U. S. had a 
majm ter·f~ssiun in l h~ LU!Jiculttue <:.ec-
tor. and this led lu surh ac ls <Th fannt't s 
!'lhootiu~ bank<•rs ln Mlnne!';ola. llt lhl 
midwe. t fanners were losinFt thf;' fa• ms 
1 l•lt h...d L<: n Ill their r.,mllie!j lor four 
g• ne1 ::~lions. W1H't1 that happer1t-1l. t1f 
c o1rrsc, th f"r<' vas 1es:-. f'nlhusiamu l1>r 
dcn.:luping a~ri1 ultur~ in AJ.lsl\.a . 

In ref:rnt years . env1romncntal c.on-
" ·r-us h.1w bf'\..:muto important, e-;pel'iall~ 
in regmd lll liJn:str) . It \\111 proh ahlv be 
~OIIll lj111e ht{clrt' thosP. toncems a re 
sor1 ed out and lll.•fore our s r;c:iel) dt't ldt.:':i 
\\hat we can do wll It respect to \\ oocl 
pmd 11c t::; while mRinlainin~ tlw k utd of 
t:'IJ\1ronmt>nl wo: wa nt for rt'('rcalion ;:mrt 
wild lllta h alJIWl. We will have to expcrl-
t:' 1cc eon dtt ion <- in oiJ gmwU 1 st.rmds 
that u l1imatdy lt'ncl to sc>Ju eth llll.( prllty 
dn·a st.<t f in~ like d i seaseb, spruce hark 
ht:elle i nfcsta llnm;. spruce huclworm in -
f<.:sta lloJ1S rrr wildflres. llclurc wf' br"gm 
to ln1pl m e 11 t n1o~ nagcment ph ns that 
In l<e 1nlo con s id Pratlon all those faC'tors. 
So where does aU this leaue Alaska? 

Somer hiug bas Ft lways hap penl'd Lo 
lu~cp AI..Jsk.'1 going. 

Alask.t h a cl difficnlt Umt·s malnt HU-
Iug itsdfat all-even as a tcrT1tory-unW 
World War II wht>n It was Lhe rt>ri.plenl 
ul a lot or defense nne! construf'tlon 
ntnnc·y because of 1ls strntq:{1C location_ 
111< rP ~ere buildup~ of m ilitary b asc>1> 
aud lhc constrtJI"Iion of tJ w Al!fska Hi~h 
way_ Airports were con,.lruc.ted In lhe 
stnle Ln scn cl lt:nd-lca<ie ;,11-planes lO Rus 
s fn. am.l to provide ct<~CS£ l o rural v il-
lages. 

Aller World WHr II, things beg<.ut lo 
wind down a '> ba.scs s l a rlecl dos ing. hut 
tl1en Lh l' Kor ca11 War s tar1ed. That's 
when Alctska bC"C'am an lmporl.'ln l polnl 
for tmop nnd s upp ly movements lo Ko 
rc a.nd . latc-r . VIetnam Tht~ large opn1 
spat!f''> i n Alwk.a pm\1rlefl a.rcas fo r rntU-
t.ary training activities tha t wonld havt> 
bl-en d ii'Hcull in o f her stales. Thoo;~ ac-
tivities a ll brou~ht. muncy into the s late 
s u il rc1111y was u·t ncc-es.'5aT) to d evelop 
Aj.\.1 tcu llurc and fon.o:stry ll:ven m it1in g 
began ICJ be],..«., important HS wt: moved 
Into military buildu ps . VJt-tnam wa~ !Ubi 
w iudin!! d own when lht> Pn1dhoc Bay 

• .. we c;tilf need production 
becaust~ w 1thc ul mtn~ng, 
agriculrurf'. and f(m~ .. <;ify iL is 
di(ficull to c red!r 'leW weaWt. 
~ le can ,::nhance wealth by 
mal inq ow operations more 
e{{icie111 bul il lakes the 

I deuelopmenl ... lo create new 
1 

_ wcallh." 1 

dis~ C1\ ery wr1. made The oil r1bct1very 
lxouj."lhl 1 na~i\<-' t·•m~lruC"Uon hc•1ds 
lulti..llly, Jlld t ltf·n pru\irh•rlt a·tuenduu 
nmounh or money Usdf whH'h l.n h Jm 
r.realc'd mm e and mor~ ~rnte pos itl•ms. 

A rt'tTIII issnr c f Lhc Ala.-;lt;a J ournal 
of( 'amm<·rn: smd that t\luska has Jllore 
•o enJmcnt t•ntphlH't'o; Pf'T {.<tptloct thau 
un. other· :;lUlL 'l1l,11'~ all b~en po~sib!t· 
hecnuse of Lht:: £!real wc>r~ f tlt that ln.· 
ronw in Lhnmc.n oil l"t:~ource-s. "low 3S 
11il n:s011 n:p; be~ in w d~liw · or bec'mne 
more d.Ufi(-:tdt t <J t'XIrdcl. or II oiJ pricL>s 
, mulcl rl ·t n:·.asL then l hr sl&ite has nn 
op 1011 l>ut tu c·ut hnck •Jn much u! Lhe 
ftmdinl! lor stale o~cnt•lt:s . slate con­
~ t 1 J nwn un d 1 he ttuivcrsity 

What will happen nnt Js hard to tell. 
Ct-rtniuly n tnln!!, h on the upswiug now. 
The dev{"lnpmcnt nf i\MT<:X's Fort !{nos 
rui.1t: ht·rc In FuJrbanks rs a ~rt·al add! 
lion to Ute crcalion o l t~w wealth in Ute 
lrllcrtor_ Whlk U lt'TC seems to bt somt• 
eonr.eru~ n l he fish lng ind1.1 strv in 
Ala:ska a-. r 'Jcknced b) lilt' n mll icl IJL 
Lwt•en U1t· Canadlnu, rtud Alask a. It 
'l<ll<s as thotltJ;h JlshJnf! '"ill sti ll ret...tin a 
-.iqntfkil Ill part of the ::.talc s ~:onomlc 

adlvity. 
I hAn-: tn go bac-k to whal 1 srti d t>.a r -

Uer. Much nl wlm.L nappen,.., ·W depend 
011 govcrnmt'nt leadership, and t c·o-
nomlc CYellls will either re11d to foster 
or rc Lard the. H'>l' of Lhe diffetcn l rc-
!lourr..-..... Alaska Is knoWtJ ll.l:i a ,-es ot lrcc: 
Slate , whtt•h Js Lrut"; lhNt' arc large 
amounts of timber. ogrieulltlr<l l .,o il. 
rtrincrals nlld oil l n~n:. Tile dllcrnrna !~ 
that <U'C~ss to I hem is wrv limited which 
means thai c.x.Ln.tcting 01 usiD~ these 
"""'nt..Hc. Cl:i bt.--come.s \"t'JV c."pPn5rVI' whit h 
mean-. It's hard for Alnsk..t rt't.Ourre-;; 1(1 
Colll)Jclc willt t ho"'c ln oth~r <;talc ·. 
Other p lo.ct•:::. have more fully developed 
transpm tallun "YSlt>m~ <utd popula tlou 
dist..rthutinn 

I thlllk 'vith llmt!. and If the \\ 'Ol hi ue-
Cflmcs nwr~ dept nrft>nl Ltpon AJask<-t·~ 

resources. w~ will see more deveJoptru·nt 
OC'f:ll r. This dcvelopmc·nt wtll rontlnur 
lO be.• moden-Hf'd -;onK"\\:hal h}' S.tron g cn-
\'iwumental ('tlnn:nu; hul Jl'o.; prtmartly 
a maHer of ttme. 

Sumnler/F<tlf 199fi 

7 



+ . ~- - - ----:_ ~-- - + 
Good-bye! Van Cleve, Hartman retire l 

j Exec off jcer sails to retirement 
· Chick Hartman is h .eding the call of the' water since 

his r ecen t retirement from the University of AJaska 
I Dr. Keith Van Cleve. professor of forestry soils. re- Fairbanks. Hartman, the exet·utlve oftker for lhe 

cently rcUred after more than 28 years a t th<' Uni 
1 vers lly of Alaska Fairbanks. Tile fom1er AFES Forest Sc-hool of ~ricullure and Land Resources \1anage-

Forest sciences leader bids 
farewell after 28-plus years 

Sclcnc-es Dep artment Head was l.Jorn March 31. mcnl from 1978 t11rou~h 1995, worked al the uni-
19~6. vensity for 28 years. He began hJ::; rarecr as a research 

.. One of thr: mosl satisfying aspects of my cnrerr at engineer and hydrolo~isl at 1 he lnslllu tc of Water 
UAF has been the opportunity lo clt.-vf' lop coopera- Resources. He earn ed a lJachelor of ans de~ree from 

I 
I 
I 
I 

1 Uve research prop;rams with colkagues in other de- Rutgers Cniverslty ln 1964 and a bal.helor of sci-
1 

par tmcnLc:; and instft u les v.rttb in lhe unive-rsity. with ence degree from UAF In 1967. 
government agenclesclosE'ly associatechvith UAF and Hartman and his wife, Jenn, are lookinl:! forward 
~i01 coll('agues a l other w livcrsH1es. n Van Cleve said. I t·o boat1u(! in u1c summer and Lravellng to the sunny 
Colledlvely, we have been able t.o dL•velop .m 111for- I shores of Mexico In the winter. They have two dll.l-

matinn base and underslaruHng of northern boreal ! .1_ Clui l h 25 d 1 22- Cb . · • k 
I (i d f l . tl t 1 1. UlCll s op er , , an ..aura. . ns Js wor -orcsl ecosystem structure an unr 1on 1a s un- , . 1 . . I dament.al lo w1se manag-ement of this rf'newable re 1 ing towards hJs I h. ~. nt._ the University ~J l~h~ots , 

s m.a-ce An addnional rewa rding aspect of these ! .md Laura rec-enlly grctdua1ed !rom UAF. Sh ts ur-I programs has been lhe suC'cess of s tudents ancl col 
1 
r~ntly p~rsuing a master'_s dc~ree Jn geography at 

leagues with th elr professional a..o;pirations." l\ew MeXIco State UnNcrstly In Las Cruces. +--- - ·--- - + ----- + 



NRM310: 
Agricultural 

Concepts 
by; Dr. Carol E Lewis 
Prolc-;sor. J<~soun·cs Manageme11l 

S lurlen h a re karnln~ marl{t:liug prinoples 
throu).J Lheir Lnste hmb . The Sch ool of Agricul-
ture: fllll l L.anrl ae&OU II 't·~ Managt:meul'•; ~RM 

:HO-Agricultura l Cnnccp ls- ls de~ignnl lt tearJ1 Allulenlb 
l'Onsumer markcUu~ principlt>-'> awl h elp entrepn·n t>urs ill 
Alask n's a~ricullural lndustry . 

St 11dems develop ma1 ketiHg !>trah·~ies and craft lo~os lor 
Alaska produ ts. They and other volu nteers pari idpatf' Lll 
-;c.:nsory panels where th ey mi~hl (.it-scribe .1 s im ilar p rod· 
uct. c-ompk lr. a demographics quc.-stionna iH', provide 
mfonnation on l h ( lr shopping hnhlls and \kws on or,!:!;allJC 
protlucls. the '\Iaska C rown pro,gt.trn, and hea11hy eali.ug 
habits. 

Dr. Joshu a Grc.:< nberg. Dr . Ruthann Swnn::.ou trorrru.:rly of 
UI\FJ, Cathy Birkl!rl a nd l prepared a m ..:1rk1·ting n -se'lrd ! 
repor t from sen::;ory an d que sf lonuatrc. l.n[om till !on f() l •a('.h 
product. Vrorn Lhis report. s tudents learn fn t 1se scicotific 
metJ1ods in marketln~ rt:!>t:.J.rch and llle lufurma li JllAI and 
analyt ical procc<>scs rcqu ired bel ore a product reaeht.~ llm 
grocLJ"s' shelve'>. Studcn1 teams then take the lnfurnmUon 
a nd develop a m ark<' t !ng ~ tratt.:g_v mul a produc I logo which 
the-y prehl:ntlo a n cvaluo.Un~ panei compost.:d of 1hc 
Lll.':ilruclors, produd produ~rs j\\hcn pos sthle) a mJ prol'es-
"'ion.tls Fwm ll1c local .1rt rutd ad\• rllo;; in~ lnmrmmity. J11e 
UAFs S usan Burro11ghs a nd Kerry S ta ufur:.l an d ITif"lll tltrs 
ol U1e a rt ancl J..,'T.aph.ics comm unity ln Fairbanl<s lrut Lhcir 
professiona l expertise ::md a dvice 

Local !tu-rners a n d processors provide the prm.lur::Ls 
nttdcd for lhe course. The markelln~ re~an.:h n•port.~. 
markel ing strategies a nd logos art: then pn•Jm n-rt lor them. 

Prochll'e r ; a llff prOC(!!;Hnr:s I' HH US[ the lnfn11rmtJon to 
promtllt' "'l>t'l"ial attr1t1uks of the pmducl <'tH fJtlt•nt in Che 
knov;ledg< lhal Uwlr dal111~ a.f"J! :suppotit:d by l JAF re 
search. 

Sinn 1~90. students ill NRM 310 lmvr• provide.;] lulurma-
lion on honey, carrots. ll<U'l ~y p.UJcake mix Alaska sals.;:J . 
pnd tomatoes. Prnclure•.,in U1c Falrh:111kb area suppli t"C"l 
the honey !>al-.n, and tomatc~ rhe l'arrols and l)atl t:y 
pancake m ix n w 1t: from Palmer and llw Ma1 muska Valley. 

Alaska honey 
Hm1ey rousumpUnn 111 tit,. United Stall~ has tnfTcaS(>d 

s1nce llw 1980s. A ..;m II :--cgmL'IH al till, grnwi.rlg marke• rs 
exo1le. prt'Inium- rrh ed ~ourn1r 1 honev-. produc·t-r1 fnll n 
uul_v on!" llmvL r sueh as fin•wt~t·d d uvcr, or on1n~e hlc•~­

soms. or bknded from d lftrreul Jluw• r frnm a o;~rific 
ur-ngroph ic. region !>Ut'h a:. AJaska wllr111~)Wt'l hOill'V. Alm,ka 
prodtr(;Cr!:i b an· cm.e•·ed lhf' guumJCt hont>y market. In 
1 9 B4 apprmdnHllely Q[l bt:e colonie~> in Alllsk3 pmductcl 
d.bout 30.00(J J)lllmrb o r honey. 

Methods 
In Spring 199 l we cvalunrcxl llve hom:ys: Aln~ka wiltl-

llow<>r. Hr~Wt:ed/dOVf'f, 111d llH'WCt.'t.f (<IJI hnne~(Cd i ll 
19'-JOL AJt:t~ka synlhl"lh: twncy lmanulac-t uat'd lrum 
llft>w "l'ti. d uvrr nntl ~UUlLrl, and •n1t:' no 1 Alaska. m.nss 
produr·ed fln·we~.."<'' hunt'y, 'J11e Jl.JJll'llbfS t.a~ l ecllhe .,ornplc:; 
to determine J Lht·v W!'rc :l<'C' pi 1bl~. They wen· lulf'l t~a~.;h 
hon~.v·s pr ice per pouJJd awl ,J!"Iu.-d i.f I hey would bu) Jt 
Moisture.: con lent vlscl)"lly, pH md t ulur c;imllaril}' Wt:n 
mc:-asurt>d to detenntnt• lht" hunf'vs' physic.d c;tmllarllies 

Results 
Pauelists pn t't~Trf'rl lh~ A!d .... k.a w11rH1mvt'l , ma:.~ prodw ed 

ilrewe<.:d, .md Alaska lln·wc-cd/clovf'r. \o\111':n p.melLc;l.s Wt'rt: 
tol<.l I he prices ul lhe hone s tlwy said they wuulo pur 
chase Lhc lower prltt"d. ma.,s-prortw ed Ur v:rl·d rallwr 
l.han the Alaska houcys. 

The honeys were sim1l.1r IH \)hysicnl l~hararterbUcs. All 
but tht" Alatik.u syntheliC wc·re below lht~ ilJ.L'-imurn mols 
I ure limit n r 1 8. 6 J.wrc:c.:u t se l hy l •sn. \ I or the 1 op two 
gnKlLs. 'lllf' Ahska synthetl~'s rnuit~lnrt: content ol 19.•1 
pt:rc("nl mnde it app<·ur Jhln o.· mo~ liquid. 'fhe Ala~ka 
firrwel"i:l wa~ the mo<.t ~ 1scour; . All Ute honey~ were in Ute 
fWld cmJ of the pH range 13.42-U. IOl . ·nlt: honey~ were 
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lighter tl1an tbe lyplcal amber cohll found in ~roccry ~torcs. 
AJa,ka wllclflowPr and mas!';-produced lln:w~('d were a h¢lll 
amiJcr while I he Alno.;k.i fir~vf!'l'cl was u car. 

Questionnain> am;wt>Js revt>aled lllat moslthouf!h t h ont'\ 
sold ln speda.ltv ~ops wa!- h ight>t qunbty tha n honey -;old 
in supf'mta rketb. l'hose pun h< sin~ h om-y l 'lr J;!;ifl :; wet·e 
lf'.ss price t 'Ollscious and mort: cm1-.clmJs of the produt Uon 
local ion 1 h an those purt·h<\. ine; huucv to c<tL Alaska honevs 
an· mark.c::tcd prim.lr11y Lhr ough C ~{•r!,;· m.ukclti . gtft nm'i 
guunr1e1 shop s and heaiUt ftlod store~ . The higher prtces 
nmy 11>t bP l:l problem t t) shopp(:.rs 111 these uutlt'b 

AI "ka fh t>wt•etl honf'y has chnraclcrisf IC!>- ;;lesirL·d hy Llw 
balun~ int.hJMry wh1d1 cnuiJ pro,·ic.Je an upportunlly ror 
Ala"'kaus Ill ~->r:ll !Ju lk quauuue:. Overall. till h o llt:) indus· 
try In Alaslu1 s!lfJWS pn1111is«~ . IJ1c prrmium honey markf l 
has been entrred <lllcl lhe bulk llliJrk£>1 b a possib ility. 

Carrots 
AJa,.,kLl vf'~dable:s ure sweetet than Lhose from uutsldc. • 

is a runtml"lll often m~ck by Alaskans. There was no 
sc-lt>uhflc evid t>tu.:c to !:iupport thls clahn un!ll 19 !-12 wh en 
T11. authann Swan<;un <md I c-oudur-tt-<l Ulf" can ot scn~ory 
panel. 

Methods 
\Vt' cvnlu.tted Ovc t'ar rol!. lrum I he Matanuska Val ley 

flwo---1'1/antcs <~rtcl lngol-\\r-rt· org:JnicaUy grown and 
Nantes Pioneer Nn.nte.s . and PI ot·e!>.;.ur IV were grown lt sin~ 
chcmilals), and or te (a chcrnlcally- •rown lutpCT;.:ttor t}'Pf") 
from western Washin(4tOn 'f1lt: lmpt'rnlor IYJ>f' ~erred as a 
baE>I.s for comparhon . 

Panelis ts evaluated the apJlf'ardllc~~- texture, and navor ol 
lUt c-an ot.s. Dcf()re tasUug. Uwy wen• al>ked to d~c:rih<' 

thc1r 1<.leal c·tl.ITo l. II participants <ltb.v.rered a que~tmrumire 
about tht:ir food slwpp!n[! fKllLcrn:s perceplltm oflrcsh 
produn~. and ronsumpUon an<l pur1 hast'! Clf < arrob They 
\VPrt also asked lf Lhf'y would pur<"h.ase lhl sr~mt> samples 
when they wt-re d1splavcd as looSt•. loppe•l carmls ill 
bnskcbi. 

We f'HroiJed the help ol n lab tn pcrfomt Beta carorcm: 
(Vitamin A) and s1115ar analyst'S. Beta-caroteru. afle~:ts color 
vvith Lhe hl~ht-r content lJtcrt><~~!ng •·olor int~nsity. 

Result.s 
We <"omp•1rerl the acceplllhllily rrsults frum the la~te test 

Lo Lhe parlicipo.nG tit::.cription of Uwir ldtal r~rrot. All the 
carrol samples clo<>elv re<.;emblecl U1!.' ldcait'arrot. Alask~l'~ 

two OrAanlluaJJy grown vw·ietlt'"., wt•n- mled lowes t. The C'Ul 
surf~ct>s Wert" dull ami slll!htly whitt· speckled whkh 
consmm:rs associate with older c.<~rrnl~ Uta! an· no1 fn:sh. 
A untlurm. teddtsh-oraJlge colm· was lillportaut lo t he: 
panf'lll:IL .... The idraJ cnrrol v.":'ls more llrm a11d crlo;p in 
tcxtun. and more jutr-y, and less rhewy and \VO(Jd) Lhn11 
those s.<unpl.,d . Comparecf to t he id r.11 dt:-scr1bc<.l. U1e Alaskd 
carrots wert" modc-rat(• ly :JCC<!ptablc. The \Vashim!tou carrot 
wa.o;; li:LrthC't'l from t.hc ideal t\U w<>rr Jess sweet Ul31l lht> 
Ideal and con s idered mort" bltl1~r and mly . 

Panelist:> were most wtlling Lo pur< hase Nantes .md Ingot 
organic carrots. The Washlu~ton u :lrrot \Vas followed by 
P ioneer Nantes in preference. PrtK:csHor wns the lea~l lil<eJy 
to be purchased. Ol'la carotene conh·nl wHs similar lor all 
l.h~:. c."\rrot.s . Cttm l.••nc L<; hjl!hlv \-Arlablt> m a ntrrot rd1eC'tt:d 
hy 1ls cUflcre Jlccs tn color . . AJa"ska cnrrots had a h igher lola! 
suga1 mntt-nt (5 tu G percenO Lhan the \·Va!:>hingtun carrot 
(2 .5 pt:IT('!lll. 
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'' N Rl.\1 31 0 -A,c:ri c u I 
t ural ( onc~pt.s-is 
designen lu teaLh 
SlllOf' n ts C'OOSUlllP-
rnark.~tmg p1·1ncit l~::i 
and hdp enlrt•pn--
n~urs in Alaska':s 
agricultural Imhtst.ry. 

S tu denh d~vdon 
mnrkethtg strateC,JLS 
and crnft. lo~os lor 
Alaska products. 
They and other vol-
unteers participate in 
sensory panels wht re 
they mh,;hl descrHJ a similar product. ccomplete 
a dcnm~raphics qw ~ttotmalre. provirlc tnfor-
maliOII on lllt'ir shoppin~ hnhlts amJ vil ws on 
cm;ranic products. the /\Iaska GrO\trll pro~ram 
and hea!Uw eatfn 1 h<:~bits '' ---------- --~--

Color and llavor were mol-it important to tht·se partie! 
pant~. Shape, size and r·ulor 'lrC indJP ... llors of 0 !VOr 
OCL'all~c ~An ots (";.Umol b1· t l!:!tcd before purt:'haSl' . Shape 
and size lnflut!rwcd purchn~- dc-C"I..,Jons. but th•·n· wos no 
refercm e Lo flavur. Ldrg~= <llame.H cnrrot~ tike Prores~or 
JV. are h..1rd tn bite and cut. ·n,~ "knder Ups ol the 
hupf"rators and lht> chetr1lc.ally ~:U"•-nvn NantP~S break when 
peelln.g Tl'lt> s lender. muJi,nn W..t'1 hlunl- llf.lp[ 1 or~anlca.lly 

grown \'aridies had a1 1 appt>alin~ ~hape . f'rll:'e ntatlf"red l.o 
rhc& paudlsb who wt:re '\Ware ol Alask.l Grown· l'ro<.lurhs 
aJ1d read lahds. 

We lh..lthal Ala~ka · g.IU\1., r.arrot~ ean compt>tC' c;uc£'css -
fullv if,\r- empha."l.lze th<'lr luddPn attrtbutc: sweclnc~s . l'he 
"Alaska Gruwn~ mhd v.111 .nake tht <"arrols stand nuL; 
howeve r. the prtCl must bt· < umpditivc• C;.uTols are a 
staple fund rmd prtcc i.s l!llpor1aHl 

Barley pancakes 
G~mlity . nulrillnn. hcalU1. td<;te .mrl sa~~ty dJ"e lmponru tt 

lo today's !'Onsumer. Barley. t't.msltll:"'f"Cd by mo<>t lo be n 
lwalthy grain, is usl'd inl'rcusinL!l\ in a \'.:'-l.ri!'IY of food~. ll i5 
nalurnl, Lhcn. that SJJ AlaskLln et;t.reprem:ur ~V(Iuld trv a 
nulrHious pancake miX ta~ln~ one ol Alaska's lcadln~ 
product<;. 

Methods 
ht 1943, the AQr1cultur..J Concepts c.:la<-.~> ('vaJu.aL~ 

i\luskan &rrle!J Trailcukes Mp· and provlrkd me~rkdLn).{ 
lnfonnmlun . A font.., !l,mup ol ~tx mdMduaJ.s :UbO offered 
markelin~ · u~f'<;lionc;. St"nson: panellt'll!'!- sampllng two 
pancakPs--detenuinr>d overall qmillty (nppcarnncc. text.ure, 
and flavor) ol puncnkt·" prepar d <.H'("o.)rulng H• 
manufacturer's dlrec.doll~ \ l4Uc:.t r•lllt.L!re explored 
m.li'keUng idt>.as .md whctht:r or~ 11il· gww1ng ledmfqucs. 
geographir locatlun. and healtl1~ ingl'f"Lllcnto;:; make a 
dtlrt-J·cnre ut pun:ha<>lng pnrll·rns. 

Results 
TlH·ee quarters of I he pa•Lidp.allL"> rartlt.:t"d II\~ barley 

pancake:; abot rl avPral'!;e In dppt"aranr.e. 65 percent rated 
lhe flavor m. uccept.tbiP. and stvcrnl panelbh salt.l lhat t( 
lhi" were labdc<t a ~heallhy~ prudutt they woulrt lmn· rated 



it hlghtr. The I e. ·t ue was rate·rl fH'Lepta ble hv 69 JK'Tcrnt. 
Some woulct IKtve preferred a llikker p aJlUtkc. bu t I his c,m 
easily be chan~ed hy fi elding ] Pss waler lu llie m ix. S L, ly 
pen·c:n l in diertlt'd Uley would t>.al these r~nc·al~J''> uc:easiOil-
all) T his r<"llec ted l htc pnn('llsts ' upin ior. of the mix as \ Wit 

tlS t ht' n u mber o f l]mes U1t:y ate t>nncakes. 
Ti te qw:sl ionnairc revea led that barley was cons idnccl 

equally o r m u te nntriliou .s than olh~r whole gra ins a11d 7 ~ 
p~l·en t lhoughl it h a ct <J w li4uc llovor. Approxima te"ly 30 
pPTC't'l1t Of llic pane l is l '> had purchased O[J:!ank foods 
lmrl'>l1y gra ins or ~:;r tin based) wtt Jun the las t yt'm. 1l wy 
\\CH' also awa re ol lhc "Alask, Grnwn" progmm· lfO pcrc!"nt 
pw·c:hased I wallv prodUt't"d IJrodw:ts wl wlJ avaiLble ·u tct 
<~pproximatdy BR percen t read labd~ tn dt'lermlnt" pnwt: ... s-
ln~ m elliods a I Hi Jllltritin: content nl foods. Seve-u ty r~lllr 
pen·cnt oi these pLmellsts were willing to p, y I 0 percent 
more for l'oocts conlribt l llng to a health y did . More th .n 
hob 5 6 percent. wolllrl pay an addition<~.l 10 pCITf'lJ t fur •l 
prcl< essed prodm:l prod uced in Ala~ka. If a he<llll. cluJm 
\hiS ad ded, lh.., number wou ld m c:rca•;;e lo d8 perct·nl. 
Panelist<; wen~ least w111iug I o pay mol1" lnr a p rod1 wt 
labeled orgo.mir-. 

The· fm.us gruup deS<"rthed the p roducl as graill\ and 
nully in navot wilh a <T\1!\Ch y Lt:x1ure. ·nlt:y liK(.'cl th e JUSl 
ndr. water'· fen! un of U1c mix. Stx nwlllh." wa..<;" preft•rrt~ 
storage time. Stor!J t"'- llie prodltd ill th refrigerator v.r;ts 
act:cpiab lc: bec·ause lhe prod uct conlainf>d whuk grain s. 
The ~roup sug_gcslcd the product Le p laced on lh• grorcet) 
shell ne,L£ similar Items. They also thought tl cou ld he- sold 
in lw a iU1 food store~. Nutritious with "l ow-la t. hll!lH il>cr 
lab!.']:, rutlu;r llldu "health}". wonld prom pi l h i"> group to 
puy mort: for lh t- pn d u c t· o rgani<' would not. They agreed. 
lhr:.> nam e should bring an im age of A lask.n Lo ITllnd anrl. 
"Ain!';ka produ rcd" c;hou ld bl highli~hted a long with low fat, 
hl~1 llber. 

Salsa 
S;J]sas~the "taste that pleases by irrtr-lln:(-arc hot In 

the I ntt~ Sl tcs sr1 wlsy nul In .1\ I ::J~Ita" Salsa<; t •Jul<l IJt· an 
imporl ant vatue·a(lclctl prorluct for Al.tska's; IOIIMlo produr:· 
t:'rs . -.mce ~rcm~;:rs tdr use ~rttn tomatoes. und tomatoes 
U1at do w H gradt• No. I in Uti.!i product. 

Methods 
nw 1993 Af!ricultur ,J C um'«'pl~ t•].~-.. .. t'\' luated l\lask~1 

~aJ s;.t t o dclt!mtln~ lis >lpprn1.an•,.,. l l"'<l Ure, ami flavnr 
<L]liJC<ll. ~ef'il 1s~ Utcn. are re~lv t:llt.htl<.rrn('e" b 1 tiitba.., anrl 
pn•fcrenu.> lor salsa· n .;<·t nml r ... sl (!rot .., 11 Knoxville-. 
Tenn evaht<~lcd Lhc :\l::>~k prudtu·l Hncl n Ttnnc...,c::ee 
produ(' l. All panelists W<'rt' ,1skf'tl to <.l ~erllx tht 1 icleal 
salsa before they tus~t·d I he pr()(ill! ts Aflt•r pa11d1"'ts tastNI 
lbt: prod ucts U1ey ev:llull\cd uppearan{'C. texture. and 
n;wor 

I lot s al.,a !> hrwe '1 l'hcrnk.:-'11 ll aj en• 1tcd by r<tp~aicin 
l'ouud tn n :d pepper-< milder .,Hls.as 1 .J.\'~ sl t'Oill.\ t(lmalo, 
mt..lon. a.nr! pt'JIPt''l' navnr-. \l'llhoul Lh· her! . 11t· Al.t!-<lm 
sa l->a \\•:1:'• iJ.cnlifierl b) tile pnld JC;Pr ·~" tltl! ' with m•"Cfiur t 
inlen"'itY lhnl lw ~~011 rr. I d IJ\ L ..,fnt:l dril-d rec.l J.Wt pt<r. 11 I~ 

was a shelf-.shblc llt:m prorl;'~-.c..d in .1 ho• w ter lulh. 11w 
tom.- loes, Olti(li1S. amJ gr.cxn pepper.<. wr1c gwwn m Aln~ka . 

I1u heat Intensity ol the: Tcnncs:ec ti. lsa was r~lso ldeuU-
Ilt:tl as m ediu m It Willi mntrolled by the prrn C'$SOr udtllng 
jLilr·penos and sold rPirlgt·r a led A '1UE".511 tonal:lirc aske(l 110w 
geogr'lphJc dc.....:~r1pt1r n., on Lh.e LLht>l al.kdc·d panelists' 
salo;a t'lmlce:; anrJ wha mgredlents lhr.y prefe!TI"d In a 
salsa. 

Results 
·n a: ideal ~:l l~a for pandt ... t~ n Olll Alaska 11lcl Tt" IHJ('SSt'!'e 

W"t.LS n thick. Juky sabn In the mcdium- to -hoL r;.m~e wil lt 
disi:in~u isho.blt' in~rt>dlf!lltl> . Alaskans prefen1.·tl a t.:htmkh'r, 
Jes~-tt·d salsa than tlteirTcnnf'c;sef· counLcrp,lli'l. 

All panelists 3grec·d t.he Ala.,ka saba \VClS lt'"'S juicy a nd 
red In appt•a.ranec th"Jn lilt' lt.lca.l l11fl rextur • \~~dti close f() 
the ideal fur Aluskn pruwlisL"'. while Tt:nHt·ssce pmwiiHis 
loLm (] it too tluC'k anJ chunky. All pa11~ll st~ thoughl the 

illt\'o W<l" not hut "'Picy o r 
ft e:;h, :,·l~i..nj;! It WEib too 
~:>wcct , ocld1f'. nd tomato· 
like. n~ c::rall P:lol perC'en I of 
I lu AJ<Cik.d panelf,o;ts und 78 
pc:rc·cul nl llw T~nm~sset· 

panclisL<~ plnct-d lt 1:' Alaskn 
o.;alsa 111"l above.: midpoin 
nn a '>I.X-painl c;c~ l f' from 
unal'l. c ptable I o \ eJ'\' 
a~:ccptnble. 

Chemtc.tJ ana1ysis ngr~ecl 
wll h optninns of thr panel-
hlt; on juiciness. The \J H of 
UH-: Ala::.kn "><.Lwplc Wii!i 5.0. 
(he Tc 1111e~sce o;amp1<' 5 . 7 . 
1-'ant>ll..,t lutl~t d thl:" Alnsk.t 
:o;a I sa uu al'lclh' 

lJln ... uutt'r> Llse w;eo 
~· •phk lrwa t 1n11 to dillt'n n 
tiau· prouu,·ts; 
I Ollbt.' 11H'Jlll}'. IIlli! r' tha n 10 
st..alt>s ww <l ~..:..:u~ruphlc 

pmm(Jl!Oil campai~n. T lw 
lnJlue 1ce rn 1 d tr~h salsu 
prmhu'1 is uot known, 

f:OrhcJ Drooks. smle 4- H progrw n ·"Pf'' trdlsl )ills ow r1 quesrtonnaire. (pltOlo b!J Doruw. GimlleJ ol hr.1Ul.{h ~~.:o~rnphk Oll~Ji 
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h Increasingly used uu both t'r~sh awl pnll'~scd food . 
More tl~<.ln half the pancJJ...ts t.huu,:tltl that prodtlf'l!'i orl~l­
:uatln~ from Cu.Ltfm nia. Washin~lon and Alaska wrre h l~h 
qunllly. A!Jproximardy ao percent or I ht: Ala<;k.t wad 
Tt'tUJLC~Set- pandlsls rf'a<llabels to dt>lennint> produd 
!Jrli!lll, A grographl~ lllbel was mos1 useful on fres!J prod-
uct:. [88 pNeenll. followerl by chilled prodU('ls (R4 perl'r-ull 
anrf canrwd or frnzrn pmducts (67 pNrt'nl}. ·n1e pandlsts 
<tgreL'tl lll:IL a l.tbd sper•ifylllg ~eugrnplltC" IOt'UlJOn Is uuvnn· 
t.1lgco11s Jn m::ukctlnl-\. 

The bott.omlim~ i~ that P spicy rdallvely hut, rc:cJ ond 
clumky, fresh salsa eould uc <\hot st•ller and pruvid1• a 
•alue·a<ldcd opporhum.v for Alaska's lomnlll prorluc·crt>. 

Tomatoes 
Alaska's Lomalo prodll(t'r" an· inrreasineJy supplyin!{ the 

i.temand for fre~h. hlgh-quHli(J Lontaloes dunng th~ grow· 
ing season. Grccnhfluse'-' extend the sea&Or l so , hoppe1.., 
ca11 ('n_joy the prodm:l boUt l.n early sprlnJ! and lctlt: f&.~ll. 

Methods 
The 1994 Agr1cullural Conre!Jts rlass 1.!\"i!h tatL-d !out.LI oes 

produced iJ1 Fairbanks' grt.>t>uhous-.. lo derenufnt> 1 on 
sumer arreptdllce. TIH! t\la~k.a llllllllloes ~·.:ere corupctre<l to 
tomatoes from othel stal~ Lhal ca.nied ~! procli!C't'l" mbel. 
Rml to a;enerlc tomawe.<; that we1c not l~lJdeLI. ·ntc p;ult-1-
bb V.c'! t: asked lo d•'s<·Iibc their idt•,tllomnlr ant! pnrtid 
pate \II a la..,tr· lt'5>1 rating nppcar.uwe. tcx1 ure. and Oavm 
'111e pru1lt:1pants (liu not know whc:rt> I he tomatoes were 
.LtfO\I.Tl. 

11H~ panelist::; wen· al'>o ru.kt:d il 11c:y wmdtl bt- wlllln¢ to 
hH~ UJL tomawts and Ul('ir opinln 1 about Lhr tomatoP~· 

Ftppcamncc. We W:icd the> samt tum.atot:S a:. lhost- in tlw 
taste ksl. but Jabt-l s were ust:u to ddermhw U labeling, 
m~!(k a diftercnce. Tiu. t!Cflcri.(' nou AL"L-.ka lumutu had nu 
lut~l. The Alaska tomatr1 c:aniert the prudm·er't'l LibPI tn ont-
di~plav <Uid the ·Alaska Grown~ To~u tu anmhcr. 'll•· uon 
AJa-ska labPI~d tr•ma t(. was display.:d with aud v.11huut tht' 
labt.L Tirret> wrnato~ of eotdJ typt~ \H:rc arnut~ed lu round, 
\\'Irk(. h.L;.]{ets l (, sltuulatt> it grocer display. 'n1e !J<Lnellats 
were lnformf'"d L1Nt aD I he tomatoe~ Wt're the same prtc~ 
bul wcrP uol gtveu Uu: atuoun[. 
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Results 

lltc· p.m~lhl · ith· ,J 1 onmto 1-. unlf'orm in 
Cl1lor <J.nd red, ltmt ,mtl juiC} ~mcl sweet 
with >01111: l:J.r1JIL'!:h" TI\cv \"o1dd arr·cpt 
!:'Orne pulpine~-. or st:edin ·s-., bul thr 
!OnliiiU (:Ollld not be mu<;IJy W}", or ha\'c a 
t on~h l\111. 

The Im)t'h d .1r1d Uuo: gencrll' non·A iuska 
(mt.tlof''> \Wn rudged kss unlfclrm t.tud 

n·rl rhttlt r. o-~nd nm as smooth skinned : 1!:. 

Lhe tdc:..l. The Ala~lm tomaw was judged 
ltl!.!hc.r than the llkal In these chnraC!lcris 
lies. 'I1H! gen~nc· Lomato appt.·med lo be 
the mw.t l!fttn shouldC' .. n~l. 'J ht> t•·xilll"e ol 
nil LllC' "'11llp1cd LOlllo..llU~!-0 wa!'; tllll 3..'> llnn 
us the IXlJlclblS preferred, :md v•ai> 
pulptrr and more seedy. ·n,c labrled nncl 
I ht !{cn('rll" non-Alaska tom.Jines were 
' ·urL"'It krecl a grco.tl rl<·al lesl'l 1 UiL> t h.w lhL. 
ldPal v ht.IP the Alcu.lw tomato approxl 
rnrttt'd the ldt:aJ. All the ronlntOf''i were 
I'OIJ~!t:lrn:.·d lr.ss tnu-;hy, dn• 01 tough 

«kinncd: the Ala»k.l Lomnlu a orre.tl deal h·s'>, Th(· Davnt ot' 
the Alaska tom<Jto c:am~: l1 tose tu the Ideal. All llv· tnmaLocs. 
w~n~ le:-;s sweet nnd tart as we:ll tt.s mon• bltkl', gre:t~\'. und 
uUy 11re ~cne:t1c non i\laska nud the Alaska hRIDplh were 
ahmn as s.alty u.<; theo;c pnnt•lists \Vantcd: the Jnbeled nou-
Na'>ka tomato w;-'b less salty. 

Punell b ' opinions almut ap11t .. rnnt.e wen almost U1e 
Saine wltcrt thev wt'n' askccl It Uwy wnuld btl)' Lht> touliltoPs 
.ts It w.1s when lhc~ wc::r a<.kcd &-~.boul nppearanc:e ill lhe 
L.Lo;k tc...'l1. lloU1 lhe ''Ala~ k Gn•lA1t• and pruduC'('r-labeled 
Alnska lOilWioc.s were t"t>rld<·r 1ha11 the ltk,tl.. •til olhen. were 
approXilllately tl1e s~tnw. All had less grt.t>rt ~huulrlc.rs The 
non·Ah.s.ka labc:ierl aml unlabt'lc•l tumatnt'!> clld nl)l have 
the smooth skinnL"rl ap1>eamnn• these l'unclist.c. llkffi . 
Jndgmt'rll of <1!)11C.tratll't' was lclkckd l.n Ukelihoml to 
purcha>.e for the..,e Jl<lllC'h::;.t:., b111. r..hcrl' W"d.S no .~ppo.irent 
dlcd ol lcthe111 ~on lht:.lr pllrdldo;ing llL-cislon::;.. 
Su!!~. ilnds .• :mrl .heir hlteracllu!ls are important lo 

swec•lnt~ss. :-~ournec:.t-l. W1d 1 wcrnll I mnnto rlavur imc;nsi ly. 
l ll~lt acids and luw -.u~nt..; prodtlt:e u tr1rl tr1matc> while low 
nl'lds dnll1Ji!!h !'.LIQars pmdur~ a bl>inrl prodm 1. fJ both are 
low, the tomalo IS nm:orhoss a11d flat. 

Tlw t1·sted tomatoes nil ltftd higher sugar ratio~ flltd lower 
nclcl rntlos Uum fJ1lic:illv luunc.J 111 red ttHllHLn!':S. 11H•sf! 
wnuld t1 nrl lCl b1 blandi r but sweet. Tlw panel flplnian:-. 
rdkdt'flllu dwmil.·al <Jt «lyse~. Thcs<> pc.mcll t.::. plT.ft>rreu .1 

sweer lUllliJto Inn al!-.O \\untrod a somewhat I art llavor. TI1c 
OW!J'Bll acldtt) ufthr. AJask;t tmnato may have cont11buted 
toil being duser to Lhe ldt'al thiln the nou-Aiasl<a tonmiOtS. 

1l1e que~lionu.tlrc .,)l!Jwcrl thrU J"'lt' finnn~..,lj. and c:olor 
wc..re ntosl Important lr.l mo1c' thnn !'1') ptrcer1l of lht' 
participants. S!zc .111d shapt• mmlr rt-d lo :-;lightly more thau 
60 percent. while 95 f'l<"J"t:r·ni nmsiden·d llaYol' dOd frr ~h 
ness tmport:mt BnnJ n~ me (82.A pt'n cntl and pill ka~in~ 
(62. l pt>rc'l'Utl WMl' not 1mpurtnn1 md unlv 11. I (Jt:IT.f'nl 
con.c;idt,>rrd the Jlrurlut:ia~ .trca ImportAnt. Tht>se parlJI'I-
panh read lahl'l!'! {66.7 pt"..n::t:rll]. 

'\l;lkkan t•ottsllllltrs wrutt thP.it tomato tube .1 tuliform-
~ colur ~Wl"P.t ,md somr·wh.ll rurt . an(Jjujf')' and tlrm 
textured. Labt Hug and ·Ala~l<d Gnmn" logo" will not 
uvt.•rcoJ tlc lhes~ deslrahle t harac:tt- Jslics. 



esearch ac • 
I eve ents 

Brucellosis research 
Research lo con tro l brw~eilos1s con tJ11u t:d in th e ew-ard 

Peninsuln reindeer h erds. We idcm lficd several researc h prt· 
orilies at a rctnctecr b rucellosis conference held ia J uJy 1994. 
Ht:in clec r h <>rcls a r e being s ero lngi<'ally m on itor ed fo r 
bnJcellosls, wilh serum from k110Wn slnlu~ animals nserl for 
further evalua l ion of serologic l!:!s l.s . Wr: a re evalu ating the 
serologic tests wi th a ssis tanc£: from lhe USDA <Uld the TeX.dS 
Stale Federal La boralory. We are also t:oopera ting with the 
USDA on dew•loping a cost-lJcn cfil analysis for brun :llnsis 
con t rol and eradication and fur ther va c< lne research. The 
t:urrcnt vaccine was u sed in mos t Seward Peninsula herds. 
a nd heniers report ed a decrease in re indeer wiUl sympto ms 
of the disease. One of the m ajor goals lor lhc 1995 reindeer 
handling season is lo b egin vaccinating new hc1·ds an d test 
herds which have previou ly n ot be~n ::.l lbJ CCl ln d b nteellos is 
control program. inclu d ing lh e S t. Lawrence Isla n d herd 
•Ju l.i.a Bevins 

Reindeer herd health 
The UAF Reindeer Research Program con1 im H rl work lha t 

focused on improving herd h ea lt h . Aspects o f th is progrwn 
Include warble Jly control. im p roving fawn and adu lt rein-
deer survival reducing s tress at handlings . b rucellosis ron · 
l r o l. and consult ing with h erders. T h is p rogram is 
imp lemented under veterinary s upervis ion . 
•J uLia Bevins 

Comparing potatoes, evaluating Rhlzoctonia 
Average p roduction of cultivars of potatues evaluated in 

Southcentral Alaska's Ma tanuska Valley in 1994 was below 
the five-year averuge in in;gated !.rials by more 1hm1 l.R 1ons/ 
a cre and below Lh e five year average in nonirri~aLed trials b y 
more tha n 0 tons/A. lbinfall was well below the long-term 
average for this area. a l1 hough it exceeded r ainfall d urin " U1e 
1993 growing season. Average tcmperatur~s wen-: a lso hi~her 

lhan the long-term average. Th re was 11 7 clays betwet"n lhe 
plAnting and harvesting or potatoes in 1994 dlld no killing 
frosts occun c d during Lh at p e.1iod . The a\'uage yield in Irri -
gated trials across the 4 5 culliva rs was 14.7 ami 19.4 tons/ 
A for th<- US # 1 a n d to lal cate~ories respectively. Th e top 
yielding irrigated cultivar was Kennebec (22 .8 tuns/ A US# I}, 
fo llowed closely by Green Mm m tatn . Gold Coin . a nd Chief 
lain. Averag y ield in nonirrigated U"ials ac- ross varie1 ies vros 
4.5 and 6.6 tons/ A for the US li 1 and t.ola1 categories resp ec-
tively. The top yielding non irrigated cull..ivar was Shepody 18.n 
Loll~/ A US # I J followed by Kennehe c , lclitaH~x1. <md Bake-
King. 
•Donald. K Carling 

Evaluating transgenic potatoes 
We evnluated 10 tr ansgenically a ltered lin es uf potato for 

resis ta nce to Rh izoctonia disease in 1994 fhese lines were 
selected from the 24 lines evalualec:l in I ~J93. Some o these 

transge niC' ll rws ~how h igher levels of rrslslnnce lo Hlll t.cw-
tonla disease than parental controlf; qJthough Jl b n ot yet 
ccrlain that the d!ffr-rf'nces are { omu1erdall\. :-;tgnifi<!ant. We 
wtn eva lunte rtve lines lu 1995 undcr lwo dlflerent lev< Is of 
disease pn:ssurc . 
•Dorw ld E. CarLing 

Evaluating metam sodium for weed control 
W(:; treated neld p lOI.S \vltll 0 , 25, 50 UI I OQ l!aliuns/acrc of 

a 32 .7 pcrccut soluUon ot rnctam l;Odaum In late Ju ly. pl:w 
inp: the CllCJUit:a l inlU ttH:" SOil \\'i l.h s hanks :11 a cJPp l h or aJ>-
jJfOXiTllUtdy t'i~ht indle~. ancl approXimately &.iX-iucht~s apart. 
Four r epll<'n1 r>s or t<trpr-:cl : md nonlarptu tn.:utmcub a t eac.:h 
r<.~tf: wet·l" In c lud ed \Vt"t.'<l seed kill. as ddermlnl'd by weed 
em{'..rgeuc~ fotu· weeks afLc.r treatment, indlnlled I ht: two lower 
ra tes w~re lmu.lequate for ellmlnat ln~ \\.&.d :.eert..., N > \H-r·tl 
seeds h ad germina ted tn plot, treated wtth lht: l \H• h igh ra te« 
Ta rping madt no d llff"r~nl"e h• we:etl secd rut·~CJlCc . Bv tht. 
following g rowmg Sl.'asou lhc sarnc lrcnd:. in wt~~d seed de 
vduprnent wen : appa renL. TJu, two hi~IH r rnteos cssen•lally 
clim.ina lcd weeds , wherea.'\ lhl lower I"..ltes provid ed tuad-
equ atc con trol. Metam sodium ~q.~pean.:tl to kill all wc.:cd seeds 
lncl iscrlm in a udy. i.>tJl nll:t..,'lx: k ss dkcUvc a~ainst perenn1a l 
weed like quackgl""..tSS (Agropyron ~ms]. 
•Donald E. Cnrling. Jnmt:>s l.. \\tllworlli mtd ,f t!_l/f!11J Comt 

Measuring greenho~e gas flux _ ____ _ 
MPi hm1e an d ni! ro11s oxicle rue radta livdy <ll:Uvt gasc!; Uml 

conlrlbule l.o global Wd.J"Iulng. Wdl-dra.l.ncd arable soils nor 
rnally consunlc: methane but laboratory ~tudies hn\ c shown 
lhat ammoniacal fcrt.Lllzer Interferes w fth th is process , f l o'\\< 
ever, Lhn :c years or fl ·ld tL·.sting has tailed to l'<mllrm this lu 
Interior Alaska We founcl that meth ane cousl,mpllou ot·ctm; 
Loa rlt•p1 h of ' I b Ol l I 1.51eet and ammnnh.lt<..ll ba~t'd fcr·Ulizcr 
doeR not mcl\'e murl.' thcu a lb"· inc:be!i lnlo Lht~ s oil. ll1Us, 
the feriili7.L!r allccLL'rl on ly a small portinn of l.h~ soil and 1 hf" 
rest of U1e soil nppcnrs 1.0 roTrrpensate fm 1 hat lcJsS of a d J\ 
ity. b"le ld s tudies Al F"alrhanl<~ and Ddla ,Junellon. Alaska 
showed lhal th e or~auisms oonsumln~ mcl]Jam nrc stn!>i 
tivc to h.igh water content early in L11e sprtn~ ancl to ve ry dry 
soil that occurs dt n·in~ the Slimmer months. Mr:maAelllellt 
practices , surh aR lon~ term no-tillage: lhar !>lon.·., more wa.-
ter. Teduced meUlUIW cum umption at pl,ullin~ but increased 
con~umpUon during mul- and late-summer due tn mon ~:>otl 

watt'r. rhe n ec-1 r .sull W'"IS j.!T'f'att-~meth. nt" ron~umpl ton ovu 
the whole se son . 

Nit rou s oxide i~ prodUl'L-d dur.lng Lh .. cxiduUon or ammo-
niu m Lo n itmle in wt'l l-aernt.ed :qn il-; and du11n~ 1ht' r t'rluf' -
t1on of nlt.ra lt• t.h~ tllullrogcn gas In w m pacLt-d or pnorly 
dralucd soils. We conducted field -.t udiP~ nn Wl' ll-flr<dn Pd 
soils . an d nitrou s oxide produt lion wa-. prhmully Lhe t!'::mlt 
of lhf" oxidative p rocess . We fouud ti1a t. allottl 0 . J Lo 0 .4 per-
cent of lhe nJtrogeu applletl ns urea was lost .ts n1t rous o:-..1 c1P 
aud not affected by tillage prac-tices. We _.I so found. In a lou~ 
te rm s tudy. tha t keepln~ cmp residues on t11~ field lJicrmscd 
nitrous oxid~ emissions o ·er lllat whnt> the Je!'ldue& WPr ~ 

removed a ftc t ea h h'trVI.":.t. \\'1· aUrlbute !..his Lo Qrcatcr or-
ganic n itrogen ltl ll rt soil from decayed plant m aterial. ami 

Ayrobur~uli.s Smu111cr/f all H~J!'i 
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that the lncr easc in n it rous oxide was from gr<>nler mincral-
ilaUon of Lhal nllrogen. 
• \'erlwl Cochm n nnt'l Sharon Schll!"nrner 

Examining bacterial ring rot 
In pota toes, bac-ter ial rin g rot (HHH) cHsease, caused hy 

ClmtlbactC'r mtd'1igwrt 'rLSe subsp. sf'pedorttc:um (CMS). i ~ mani-
feslffi as wilt aud tuber rot . CMS iulcctian ca n be expre~scd 
i n severe sympll.>ms . fL can abo (}Ceur as ? laterlt infecUon. 
and BRR diseas ed pla n ts die symptom Ir-s :<>. whiLh makrs dl!'· 
case diffku lt to <k tcct visunlly. The purv us-e of t h i!< pro iK'1 C:; 
to study Lhc correlat ion s betv.et.'n CMS population l 'Vels ln 
potato plants and the URR symptom eJo."Presslon u nder Alaska 
environmental condiUons. Results of the two-ye<"~r :::; l.udy ln-
dlc8tcd th at CMS was delectable i.n U1e lower stem 42 days 
u!ler p lanting, with appearance in U1e st olon, nlidd lt slt'm, 
and tnp s tem d1Ler 5 0. 60 a n<1 7 0 days, respectively. t;ndcr 
\>Armer, g reenh ouse condlt inns, symptoms of RRR O<'t:urrcd 
About lO days earlier than in the field . and were more severe . 

14 We f'ound several bacteria s pcc:iC"s iso lated fwm .he poL1to 
plants capab le of it\hlbi lJng lhc ~rowth of CMS a ntl in I e:rft"J 
In~ with I h e svu plum exp ression of BRR. 
• ,\flng D( and Jen i{er McHentll 

Studying barley breeding 
The objecUve of !his stutly wa.<;; to detf'nulue tlu: reln t ion 

ships a mong a gronomic ch arac-terist ic · t)f b arley nncl rheir 
po tential lor u sc in b reeding programs. Devdopm t>nla l traits , 
including lim e to headlng. lime to m atmitJ, gra.l.n fill d urn 
Uun, grain fil l rate, heads/area . kernels/head . an d wei~ht/ 

kernel wer e mt>asurc d in 16 bnrley varieties for Uu cc years. 
Tune !o heading exerted a p ca ter mflucnce o n ~rly maturity 
llta.n did grain 011 rate nr grain fLU durat ton . TI1e m unber of 
kcrnels/llead lnHu i:"JlCcd grain yield more t.hun Uw num ber 
of heads / a rea and \\o-cight/ keTn el. We concluck d IJHJl earlv-
mallaring. high -yielding variet ie. wou ld masl Uk d y he olJLa iiJed 
by decling for eal"ly matULilv ..ulu late hearlmg dat~:s. 

•Stephen Dq{inc) 

Testing uniculm barley plant 
Bar ley faFmers ill Ala.ska often fact- the prublem of la te dE" 

veloping Ullers. whtr.:h delay hatYI"St a.ud lower ~;,rratn q u nllty. 
The u n icu lm plan t iyix •. how ver, produ c<.>s a sin~le head/ 
p lum and. therelorc is free ot lal<!-devclopln!! l.illers. We (;\'u.lu-
ated fivp un iculm vari t:li< . .:s p lm1t.ed at th ree ::.ceding rates va 
rletles LO Palmer and J. a lr banks tor two years. The un1culm 
p lcull ty pe rcsulLL.:d m mor~;> unt!o n n n mturity; however, grnin 
yidtl was s ign £fin m tly l'edueed . This was du<" to a s harp re-
duC'Uon in kemds/head as seeding rat f> in creased. There-
fore th e u niculm plant type doe!" not appea r promis ing for 
u1:.e in AJaska. 
•Stephen Doj rng and Cha.rlt!s Knight 

Developing tip~burn resistant lettuce 
Tip-bun t, a loca lized cakiu m cleficlency tha t occurs at the 

Up c: .md margins of planl leaves, is a maj or problem In lf·t-
tuce producllon, ancl has a nc~alivc impact on Ala s ka k Uut'C 
pmcluction. Mru.lifes talion of Up bum is cont.ralk cl both by 
em1ro nmcnlal eondltlons, o nd by pJnnL Uenc:l.ics. Valiety de-
velopment and s elec tion Is a p rimary tool for m m aging Up-
burn Uy gro\\1nJ:! l etluc~ genotyp es obta ined from the 
Mrdlterm n ean region under conclilio ns U1at lin·or lip burn, 
and m ak ing S<:h.:l' tinns of tip-burn resis tan l p rogeny , we hope 
to produce an improved gr een k at let tu ce vane~. Gen otypes 
currently undergoin g evalu c1tion ap pear to h;we superior tip -
burn rests lance com p ared to commerC'Ially-grm\ n va rlel:1e::;. 
•StEphen Dofiny and J amr:s Walworth 
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Establishing productivity parameters 
' I h e r lnflt>t:r rescarC'h pro~rnnt iulliuted a uniform data coJ-

IeC'tiou am i n·t."'rd ke ·pln(!::;ystt>rn Lo i.ncorpomtc allllic rem 
ciE'eT herds an the S<'wa rd Pt-nlnsula and St Lnwrem:c Island. 
Unl!orm data colle<'Llnn pararm•ter~ 8re 1\~t:lk<.l to monitor 
long -t.enn trends ln nut:r:ltion. product.lvttv. and hP<1 IU1 ul tlJc 
herds. ·n1c data collerUon ~:',:stem illo\lls rompotr!f.OIIh h<.·twcen 
h erds to evaluate ranee pwuucliv1t\ , research pn~jccts, and 
mana~cruenl stTatep.iC!:>. Mu.ny of the rt-lnrlc·er coiT".lls a TP In 
rcmol<' locations accessible only by boaL, airplane, ...: now ma-
ch ine, or A1V. Heavy or s hoc-k untl weather serlSitlve cqutp-
m~nt cannot be u~ed tn these locatio ns. rm·lable ele t·tronic 
scales , computers, and oth<'r eql•ipuli"Jll we rc t>\'alu<~tcd and 
u:;;ed lo collf>ct anU{. r nnd calf wt:ighls. fecundity and herd 
dem ographics. 
•Greg FYn!': tari 

Crooked calf disease 
Crookert call d it;eaw 16 ~keletill tld ormltii!S that may d~­

velop ll eow cal ccnatn meml.it'rs of U1{ LJrpinus specie:; be-
Lweeu day 40 and 70 ol ~f"!il.allun. ln AJaska tllert: arc four 
perennial speclt>S 11f Juptm:: arcllr ltl [>lne l l..utJimrs an::I::J..icu.<; 
subs p. nrcllcus). Nootk.a lupine IL. nootlcatensis vm . 
noottcatensts). lnr~c · lf"a\'t~d I U!)lne IL. polypllyllus va r. 
polyp/i..yllus). ~md Yukon lupine (L. kusrhen. Teralogcnk lu 
pines contain quinolizidinc nnrl p lpet1dlnc alkaloids. Ther~ 
are three major q uinol.i7..Iclinf' alkaloids: spart.eim•. lupaninc, 
and anaeyrlnc. The ptper idme alkaloid is ammodcndrtne. The 
prlncipaJ alkaloid r P'>pnu::.1b k (or <'rooked call dts~asc is 
a.11a gyrin c. There ha \·1" been reported r:a.srs ol ,·o~cnilal d r 
feels on Kodiak Isl..uu:l Ala..-.k<:l , h1 catu~ that may be as.5ori 
a lt'd with t.he consumption ol' l..!lpJ.Iu~ fhL objel't h•e of tllit. 
stmly was Lo dc.te nn1t1e u·uw al.kakl1~ re.,ponstblf" lur crooked 
calf d iscast> art' pre~nt 111 lupinec In .1\la-.ka. A bot.anical C'Ol 
lection of ar..:Uc. Noulka. and lar~t> lt-aved lupine 'Va .. '> made 
m J u ly 1994 a t Eagle Summit. Delta J um•Uon. Homer, RllU 
Kodiak lsland. We randomly r olkcted 10 ent ire plants of cadt 
:;pede::. from ea<'h site lor botanical identtl i<'atlon and dtt rni-
cal analysis. WP m ea--ur<::il Ute tot a l a lkalotcl level and the 
percen t of ln(llvtdual tll.ka.lotds for stem, pod:; dn.d root part..c:; 
of a rc I !r• an d N()ot..ka lupine. Anat<3 r ine, Ule unl} qutnollzirltne 
alka loid knO\VD to c<m:-.t• c>rooked calJ d isease In experimenlttl 
feed lrails w a& no l rm senl l.n arctic nor tJw Noot ka lupine 
co11c<'Led In AlRska. Tills Illi.Ly indicate that anoUu~·r alkaloid 
in luptne. or lhc combinaUon of a nother pulsonous plant. 
may be respottSib lc for Alnska's cr ooked t:<lli' disease. No t. a ll 
luplue a n · te ratogen ic. 1\:everthele~. lhe hq!h incidence of 
crooked calr disease 011 Koillals.: bland may indicate U1al an-
other qulno1Jzldit1e alk.aloid-olh€'r than lUlagjTLiu.:-rua.y be 
1·espon~iblt." fur U1c dl.sea.se 
•RtAy Grover Jr. , Lyw Rrneckt!l Kip Panter and KMrh \tan Cleve 

Reindeer and the GIS -------------------We bc:;!an lntegmtlng f..(cographtr data on suUs, vt•gctation, 
e levation, slope, and a s pf"C I w lih range allolmcnt infonna 
Uon and rcindf't'r l"f>!"Ortls. We'll mcrgt• Lhe d.. Ia to c•reatf' a 
tool for fad lit.aHng managcnu:u l dPctsions and auJ>wcrin ll; re-
search ques tions. Ongoin~ rnnl.!e pmduC'livlty stud ies v.1ll 
supplcmen l cxjstin~ vegetaUm1 data and provlr\f' greaLer reso-
lution for answcrlug questions a bout 'lea!>Onal pruduclh1ty. 
•Owen Guthrie 

Usibetli vegetation studies 
U~ibelli Coa l Mine ha!i funded .,cvcml inventory and re\'cg-

etalion s tudies over I he last decade so tllf'Y t.".WJL'Ontinue lm· 
pr ovinl! revegetation on theh mlned o;Jtc~ . In J 99 L I be~an 



c·\·alu.o.tting; u;w wi ll ul ~n.J..-.;s ::;pe!. it•-, ort Lhrfl' renl ~ruwU1m~dia 
lm windy . s outh-fncing s lopes tor cm'<'T. m1lri< nt absorption . 
and fh:.com posillon . ~ t t f r i <""nt l t'vels n l s oih. roo h . 1nd 
ai.J(,\'rgrnund p lat1l p11rt" ul sdt•l'Wt.J " f>t'dt:~:> wr•r r· mon.ilun:d 
lU illcn Wy nuLrir.'D l !Db\ 'C'nJ«:nl Nurcocts l Bt:rtng hat~rnss 
I Dc>schamps in br•ringensi.s} unci !\on r m t uft.ed hairgrass 
tDt~sduunpsiu cae. p itosa) had rll~ ~rt>.ah::st l 'OVt"l' ou terwt.,-oed 
portions of the plols at !h e end of L99·1. Currt:tlllv. li ttle veg-
eta tive. (!round cover exists o n any u nfcrWI7..-ed plot portions. 
'\lu t ive. r nlon ization \V'aSJ.!f'eatcsf on plots se-eded with legumes 
nn d cotbif'.ted mostly nf he.rbaC'c>ous '>peries tha i lollow d is 
ludJ<.Uices. Local culunizaum a w<t · low on the ::.andstout: a nd 
t hL A .. l:3 honzon matu'ials unll•ss we u~cd an organic maL 
1\"J* n spro111~ lrorn rool lrnj:lments y•hcre we used an or -
ganic nHl 
•Dot Hdm 

Soils studies --------------------------------------DII rln L; lhe s11mmer nf l 8H-l we vall1.'1ted vef!:elaUon and 
<;olb 011 nuUvt· ruul prt·vmu !;, (V-mlllt'd site>,., tn Identify pnll~n­
t.ial rc::.ources for rcclamalion in Ill~ Nn!.u t C n•t'k area near 
\\'i<;eman ln lhe Br ook..<. f{angr .. :"olaUvc: vc~ctuUou in Lhc' .rrea 
cun<;;b ted primarily of white ,..pn1c:e fort-s t ·, open low shrub 
bJrch---eriLacco u l' shrul.Jlands .• -uld Opt'll white sprutt- pa 
per birch stands. Ve,!!etation on d isturbed sites \\<;Ut minera l 
so tis wa :o; usually dom inat ed by [('ltlcar willuv.• and oU1.er sp c -
cil'~ tvpical of floodplai.n~. Soils uncler n::JtiVL; ve~c tntlnn typ i 
cally had pH \'<.tlues <7 while mimTal soil~ uf d&.':>tmberl sites 
hnd pH yalues > 7. f~xtrnctable P \Vas low In aU Si tes as a 
t ~111t.s of h i~h Ca lf'V'els tyinJ.! It up. \Ja liw p lanl -.pcC'ic~ have 
l"nlnnizt"d llln lgr(-ate r than 50 yf·m-.) mlnf' workings. recenU:y 
(lt~ lli~u I 0 years) Rbartd otlt"(l or· ret en fly l'f'l'IHint<>rl "'reas . 
Some n t>wcr 5ilcs l.lavt: about 18 pcrreut •·ovt'r of natural 
woody p lants already. althou gh so me h.tYL' ruosUy grasses . 
•Dot flelm 

Reclaiming coal mines ---
T i l t: Alask a DivYSJ:.oH ol M iniHP,Is t l:"d fJhnlu!'. coal mlne.s auan 

dom:d prior to 1977 w hen Uw Surlttct M in iu j! Control n ncl 
Rcd armttion Acl wa::; passe-d. Wt: rue assessin~ on-slle n::~ t1.J 

ra l resources before rcd ttma lion to detcrntin<· :J f'x.isUne 
f!rowth mcd1d or plants c-an b<' used to fac-ilitate r eclamation 

and Uu·n mLUH~ suggl.':;tiOil~ to the Dlvlston ol Mining, the 
fu ndin g OJgenry. 
•Dor l ielm 

Establishing woody plants 
l1tl::; Sludy evuJuatt:s lon~n-Lerm (hve tu lO yt'ar.:;) C'lkt l.s 

of growth media or m\'corrhJ.zal lmx:uiWTI on woody p l..mt 
am w1h 'lnd natunl cnlon l7.a lfnn on th ree mmed sites lne 
s rJu lhf'JilOlO ... I s it,. ·1 prnpo-.f'rl I'Oal m in<' m·ar Palnwr l'Oil 
l<l111M \.,oouy < ullin~" aud "t"edllu~~ pla11led In 1989 ou ft-1 11-
~rowlh mctlia: t.hn-c soil mdlcnals 'il.JU glii.c'ial Wl (ov•·rbur -
den) ffidltrial . Plant ~wwt1 1 is o.;ulJslarltialh' bc:tlt"ron the:. t h ree 
soli maiPrlnl s ites c-mu pared \\;th lhe glacia l till s ite. for Ute.: 
llr st !'>lA vcru-. Lru g(• hroadk ah:d colonl7.1"r 'i !'ill<'h as 1·ow pnrs-
nip hove · Ollt rompclcd t ran:. plants on somr. qrowt h mt•dln 
while lransplant.s e..;tabllshctl U:u:msdvcs ul.k)VC th~ rmt ivt': 
C'olonlze1'S on most plot • \'l'c- collec-ted twit:!,, lenf. and soil 
"'amplcs lu 199·1 to Hs-;~"~ tllan I Ussut: ann ->nil nutr1f'nl o.,t n 
Ius Pa-ellmh LLtry result!:> Indicate that pll;l.T11 lisstw m tlrh:IIIR 
Oil lh{' n fslurbf'd s.lte :Jff" simllru- l n thuS<! of local p1mts. .J.,f 

SuJI WH!'i lHms ferrl'd l o lnlrnduce mycorrh iza l inocu la l!J 
Silk.t wdet !:>t>t~lllt l !j!'; lu 1900 uu an RNive t .unl mln!" c;tlp nea r 
l tealy. ln ocula were oblaincd from a paper l>in .:h ami white 
spn trf' forf"!i with S lka o~l der und enslory (~:>:peeled to ho.1vc: 
.q>propr1atc nit"roor~~n isms) .md from hlark spruc-e forest 
with c:ric.i.'l.l'cous s h mh tmderstory (would not hi1Vl approprl 
are microorgartisms), \~'c morutor cd th~sc: plLulls lor lC:lght 
stnn: 19!~0 ann In 19~ took root samples from U1cbe lram,-
planl::> a nd 1 <t11ve rolunlzt<l b w cl~tenn1nt> the mycorrhizal colo-
ni.LaUon atlcr tlvt: yt>A I ->. 

We .• il't' m unlturtng !:ilT dUng t.'Olonv.allon .mrt :,eetl ntln 011 
an abandoned plar.C'r mUll Ulall.!> 100 mlll-<i UIJ l'UlC~asl ur F .Jlr­
hankc; and W'IS reclaimed In 1993. Thl seed min durin~ 1994 
wa!'i low l"}..l:t>fJI und t·r E>.xlsUn~ p lnnls. Natural cnlonlzNs ln-
d udcd li:l llcaf willuw. dwarf fircw~t.'d . wtkl rh ubarb .. Uld ,t 
kw unidentified se(•dlin!!5. We aJso plan ted fdUeuf willow 
cuttinr.!s at I hrel' lwi¢hLo; allQVC the water and Lhrec limes 
d uriug U1e gwwir1g ::.t<a~:m to£!.-.;.<;.(:~<\ 1 hdr fii l-m1val and growih . 
•r>or r rt:rrr~ 
~atcb formation, mycon:hizal colonization 

One obj l"t'Uvc ol thi!> l::itudy \.\ i:iS tu flor.wn 'Ill myr·orrhlzal 

Clmnr .l!CI Ihdce. harticulluri.~r tnS!nl<'tS {!nfl'("r.'illl l l'nrk l:..'lerTII'TI an.t s il..ldL'Irts .from Mr.s . A11gwak ~ ::;c.rortd"1/rud~· c:Ia.ss .,, , rh,. fiw r [lotnls nf 
,Wm1mr1 1W£lt!LU.bl¥s. Eu.dt tJt.ar SIV.HM [an ll!JJ and strfl] t'Oirw.Jc·er lo wnr1r with schOOl dtilLirt.'>!l. lf!lwws Ltj \ 'alt.'l ie I!~Jtdrtelo.or'l} 



types on key \-..toodv pllll1l speC" t~ lblack cottonwood , Sitka 
aldeT, ;:mel Sllka spruc.<"l a n oss a primary ..-.,\lCCcssional 
chronosequenc·t.: follow1np_ ~lacial retreat . :vtyeorrhi.L.a{' are 
symbioses Le twcen cenaltt iungi and plant roub whkh lwlp 
lhl'" pl:::~ nt nbsorb soli m!lticn ll:i . especially pltosphon1s, and 
moisture. Sampled lncllvlduals Included voung SCL"diiHgs as 
well as naLh'f' t rees where avatlabJe We lransplanlKI indoor-
grown plan Is in varyin,l.{ stag~ to evaluak \\ llatmycorrhtznc-
may for m on 11111 form-a gcd plants. Mor e Lhan 20 
Cf'lumycorrh lzal types were descrlt)ed from na llve planls In 
lliis uea. SOlttt' lypcs were lotmd only in the youngest stands 
whllt" othe t mycurrhlzul types WC're found only in Lhe oldest 
stands . Th€' rnycorrlti'l..::tl typ(~ formed on blark cottonwood 
differf'!d among llie s u r c·es.,<O;I01tal stages for I he firs t I 0 0 years 
(banen, Isola ted plnnts. patch y , a.ldt>r, C'otlllnwood sr.a~el") . 

Siltnllkanl d t fff'rTilC<'S across \~.l:!etatlon types did not oc-cur 
ror the ot her s pecie:; allhou~h mycorrh izal types tentleu to 
differ for f'ach plant spc<'i<>s. Fewer types formed tnl Jhe trans-
plants than on the nallve plan t!:>. 
•Dm Helm 

Enhancing plant disease resistance 
The pu rp<ll)e ol this s tudy ts to enhance disease reststa ucc 

In crops Ull'OU!!,h p lant genetic cn~lncerin~. Tn the pru>l lJ1ree 
years. we consln.!detl several gen f' tus i<m C'asscttes contain 
tng an iin tlbacu:rial 1(cne ami <,ut·c:cS:>luUy tran~formed to-
bacco and po lato planls wllh lhcsc gene ronslruc:ts . 
Preliminary pathogf'nif'!t~,r tesLS shm\'l"d that transgtn.lc plants 
contain ing the gene fusion cas~Ues exhlhlled ex l.rtlD.cly hl,~th 
levels of rt~s!sta nee lo bacter ial d.Jst>asc ·. 
•Yonq Huang m Kl Jcn.ijf•r II. McBr'u.t.h 

Expressing the bean promoter gene 
~------

We inoculated trans~enlc tob ucco p lants rontalnin g the! bean 
chakone synt·hasc (CH SB)-bel.a J!;lucurotucla!::>c (GUS) Q;<>ne 
fusion \Vi1h c.OIIIIJGLlblt" (KnO) and inwmpatible (R I) stratns 
of J.'seudornortus solana cP.nrunllO study the functJonal prop-
ert1t..., of U ~<.: C HSB gene durin~ the wil l .,-ymptom develop 
mem and I he bypers~n <>11 lve rcacUon in lobacc·o Onr results 
showed lhal raplti Induction uf Ihe CHSS gene in transgen ic 
tobacco by bacterial iufecUun indicated that t'xpression oft he 
CHSR p romoter in res pon:>e to p..:tthogcn Infection is main-
tained in Loban :o. T h is d is lirtL:Livc pal t .ms of GUS cxprcs-
tsionclicited by K60 an d D 1 s uggesl I h a t in te ctions betw een 
tobacco and two bacterin! strains are cUflerentially recof.!n iT.ed 
for :.-,tress mducUon of defense geo~. 

•Yang flucm g W1d ,Jrnijer II. J'l-kBcath 

Gene-fighting bacteria 
~-------------------------------'[111" p urpose of th.It; p ruj ect ls l.o 8 tudy the Junctional prop 

<>rt1e.., ol' tile Arnbicl.ops i.c; phenylalaulnc ammonia -lyase pro-
nlCJlt':r gene (PALl ) "'>11h lhe beta-glm~uronldase r<>por1.er gene 
(GUS) in n~spo:ruJ~ ln baclcriallnf l'l!ou . W~ observed l.h<~t lht> 
cxpressiou of PALl-GU~ I ra lran sgen i r. tol.Jact~o was rapid! 
lndured lu response to chal len g e:-. from Psertdonwrtns 
solcmacea:rwn. a bacteri..tl patho~cn (:apable uf t·au;.;mg brown 
ro l in pota toes and wilt disease ht many otller c rops. '1\vo 
rcprPsen t ::ttive straius of P. solanacearw n. used in th is sll ltly 
are K 60 aJLCI B L 1{ GO is a wile! type strain and straitl D 1 ban 
avtrulcnt mutan 1 capable or in ducing the hypersensitive rt? 
dcl10ns. The (\is11rw UV< patterns of C US ex-pression etleited 
by 1\60 a n <l D l on trnns genie 1.obucco plan1~; ind ica led lhat 
PAL-canl:rollccf phen ylpropattf' nJt'ldlJoUsm may pl<ly a rule In 
rce,ulalin&:t re.<;is ranec a nd susceptlbi~ respon~es . 

•\'ong IlULULg and Jeaifer H. Mc.Bcnt.h 
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Barley. protein supplements for swine 
We conductc:d a st11dy wJUl 60 (\orkshlre and Hnmp s htre) 

pfgs (52 pound.s) lo dett:rmJnc lht> effert ol whole canol<~ seed 
T ohin' (18.5 p1•rcem C.P .. 40 pent>nl fal. 1.2 percenl lysmc) 
~t 0. 5, 10 and 15 Jwrl~nl cUetmy lt·vcb .~ n wel~ll/weighl 
replacement for soy~an meal l.u LarlC) ha5ed growi.n~·fln 
ish!n l.( dicls. Protefn a HI !wine wen' lOtll!ulalt:d at 15 aJ LU 
0 . 7 p tTCCn L for t.lle grower and 13 aucJ 0 .6 perrent for Ute 
finisher diet.'S. rCS!JCCUvcly BoU1 tbc rate and elfkic:ncy of 
g<Lins were f'i~ifieanUv reduccd tit the 15 p.:n.:cnt supple 
mt>nl ru 1tl results indlr&ted that the maximum <U'Ct>ptable 
clktary kvel for growing-lm.ishin~ pigs should not exceed lO 
percent. Alaska ':s s\.Vine pruf!IJCtTS could replace imported soy 
\lean meal with whole c~nola seed when ranola 1h prieecl at 
60 peret'nL lJ1e delivered value of s oybe<UJ meaL 
•Fredric Hus hy 

Flatfish meal study 
We conduckd a slurly In determine lhc f'ffec·t of a low-ash 

low fal llalfi!!>h mtal ao; ri prott"ln r eplacement fur soybean 
meal a11d dried whey in harky based t>arty-wL"'ancd p ig dlt>h. 
Flatfish meal contal.m:d arrowtoolh Om111dcr and v.oa<: rninc(-d, 
deboned , <mel rooked lor 100 !if't·onds ai 200 r-. oil removed 
by a 3 p hru:.c dc:eanter. dried al 240 F for 30 second~. Barley 
dlets were form u lated lo conlajn 21 jJ("rC'f'rll C P •. 1.2 p rcem 
lyt;lrtc, 20 pe rcent dried whey. anr1 equallLed at 4 percent fa t 
\Villi rom oil For ty-Ov!! pigs weaned at 21 days were plaeed 
on a barley-s oyuean 20 pl'rcenl driL"<i whey con1rol, and then 
four tt>St dJc 8 lhal eonU\Itlt'd ilalflsh meal wtth 20 10, 5 , and 
0 percent dried whey. Aller four w1•eks. aWrdAC d aily gains of 
lJ1e f'ontrol were signtnrantly It-s-. lhan Uw I 0 pe.n~ent whey 
dlel. Flatfish m.eaJ cnulcl rrpLacc all lh<> -;nyhean mc<.tl and 
dlit:d ·whey and barley as the S(Jic gn11n ~oun."t: u.l 79 pf'rcent 
had no rcduet1on In ga.tns. intake or feed conversion . Thlt> 
study Indicates l.h at barley can he sucLcssfully U"i("d at greater 
levels than p reviou sly pltb llshed In srienUfic literature and 
thai high quality marine b -products may replace c.xpcnsive 
d.riL'<i whey tn enrly-wt'anc:d p1g dletf\ . 
•FI-ed rl.c Husby 

Light affect s petunia growth _ ___ _ 
We !!rew pet11nias al 15 hours day length. Al tl1c be~tnnln!t 

or (-'nrlin~ 90 minutes of thf> day t h f' Jllants were exposed to 
ligh I Qll~;~. liUe.~:~ simu[atln~ the nat mu chang~ In !Jgtu dun ng 
<.unrise and sunst>t. Flowering was delayed nppro:d.nlald y 10 
days when sunrise comliliuns wcrt'l "limtdalt'd in UtL mornin g 
at 60' F. SllnriSe condition.-. at nlg:ht. or s unsel l'onclitinn~ 
c:tther In the m ornJng or f'nd of uav did nol aff<>rf r1ttc of flow-
ering com pared to natut1ll cllw!Jgbt all d ay . Tiw pt>iuHias grew 
abou l lwo inches shorter when gtv~n simulated nalural s un 
ris <' cond itions durin~ 90 mtnulc.:~ lttlhc moming or sunset 
cond itions clurtng 90 mim1tes atl.hc end of the day. Slmu-
lul~d sw1set. <'ondlUon.s during U1e illitial 90 minutes of lhe 
d ay or s unrise conditions at 1 he t:ud of the day resulted in 
p<'illnias ~irnilar in hf"il';h l CIS pldlll.Ji grown at nntural day· 
ligh t th roughout tht' dRy 
•MPriam Karlsson 

Flowering In Alpine violets ------ -
We ~rew alpine \'iolets (cyclmur.:nl <t l ll~' V and etght or 16 

hom s <J.ty len~V h. \Ve ·01dju~LI.-d the h~ht lut.erllilly lo provide 
ll1c s am e tota l amounl of ll~hl durin~.; Ull" etghl o r 16 hours 
each day aud dropped th(" tcrupcmlure to 130 F afler nine 
weeks. Time n..-quiJ:ed for llnwt.riiLg v~rif'd hcrwttn six and 
seven mouths from F>ee'lllil~. Plants gro~A n al high ll~ht (ap-
proximalely J ,000 loot-candl~s rlu.rtng 16 hours or 2.000 fool-



('Clndles durirJg el!,lhl hours ) flowered r~stf'J than pl8nts 
grown at lower ll~ht. The flowerin~ re~pon<>e to light ln-
lellsity was s imilar a1 e~ht and 16 hours day lcn~~th . 

T hese findings st. ggcst llowcrinl{ in Alpin r violl'! is a a·e-
sponse lo the amounl of lig h t each clay rathe r tha n lo 
lh\' specific lc:'IJ~th oi Lhc d ay. 
•Meriam Karb::;on and Jan Hanscom 

Fteldpea performance test -----------------------Ficldpeas <~re df'Sirable in Alaska for several n~asons : 

t h l." s eed can be used as a high p rolein 11nimal ft'ecl. IJ1c 
inunalurc planiSI can be c u t a..c; a h igh tjual lly hay or 
!Silage crop. S ince peas a re lc..-gumcs. lhL'} tJsf' n llro~en 
fmm the atmusp!lt'n ' and do not requtn~ mucl1 krt ilizt·r. 
Itt 1994 , we st.arl~.:d partiripat1n~ in regioual ficldpca va 
rkla l pcrfom~rmct> test" coordllt.tkd by lhc .1\lhen a S pC'-
cirtl Crops artcl l l orUcuJttual l<esearc: h Ccl1t r . Ttst 
localiom; !nd11ded several sites In Albert. tllt" Pl·ace River 
Area o l Dritish Columbia . llmlthe Fairh.mkc;, Nnrlh Pule . 
.llld Delta Junction areas ol Alaska and w t:v< lua ted 25 
vaneties in Alaska. Although seed a nd fomge yields ilrc 
m~or consid,:ral.ions In evnlu a l In~ varletit's, e <l rly malurity 
i:s essentia l if seed is La be produced lot. all~. Earticsl valieties 
r~aehcd maturity in 86 clays and prolluC<·d average seed ytelds 
of approximately 2.500 pmlllds per at'rc. 
•Citcu·les 1\nigltL 

Alternative crops 
In add iUon lo bar ley and oa t.;, la rmen- In Alaska net~d a 

selt~cuon of al tcrn~Uve crops wi.Lich uut bt' 11;rmvn in crop ro-
latiOns to help b reak cyL'Ics of weeds. inst•rts , ~ntd clisca:.es. 
Oilseeds and s pecially (niche) <'rops arc parUcularly tle~;r­
aulc since lhey 11 s naJly command h igher prices th:m ccJ-eal 
gr.tins. Wf' ev'llu ,lted varieties uf eanola, flax. sun llowt>r. ca 
nary seed. buckwheat. wheat. oats. hulles.s oats barley. and 
h11lless bmley tor yield. quality, and mat u rlty ar locatJvns 
n1:ar Fairbank~. Nort h Pole, <'Ul(l Delta Jwll'l ion. We C'lllk l·ted 
whole fllam ..,an111ks week ly durin~ IJ1t growing ~t-ason <m el 
,uullyz~d tlwnt to de!en nine the rate ol b imn nss a cr l lnlUia-
thm ~mel nutrien t uplukc. Growinl;( degre{' days W t-te rt>c un.kd 
lo dctenllinc l ht: heat. u n it requ lrernr,nt Jnr each t.rop . From 
tllis data and h istoricaJ weather records, we wlll attempt lo 
pn·dict the probah 1lity or each crop rcachiiJ~ mnturi t) a t v;ui· 
ous locations in uny given year. 

Ad dit ionally. Wt~ an: working with an·n tam1ers to d evt·lop 
pra eliccs which will en s ure Parly ,1aturil }- und 1m provc tht· 
quality of crops. An oilc;eect crllsher WHS reccnUy imported 
.mrl v.i ll soon he erecled. This wllllct u s process flllst~t'd C"rops 
locally a nct pur.;ue markets for vah Jl"-adcled p1 oducts. 
•Charles Kniqht 

Mineland rec_!a-ma.tlon using biosolids 
Hiosolid s (1ecyded nmmc1pal sewage slu dgcl were cvalu 

'ilt.-d as a soil amendm<'nl on mknt' La ilings <d Ow Ry&L Lode 
Mine m .m Es l~r. Alaska. Applicahon rate'-' were 0 . 5 15. 50. 
anrl 100 ron;. rhy b iosoHds po- ac.re. Fou r l(rasses ('Nugget" 
Kt>nlueky b luegras s. 'Arc ta red' n·cl fesC'llt'. ' [\;or Lran' tufted 
luurgra.::s. a nd 'Norcoast.· Bering hait~n·~s) \wr e seeded over 
Uu: treated area. Dur ing IlK fus.l gruwm~ sr.ason . 1 he b~t 
l!rass coverage was pnx.luced by A.-ctarcd fescue 011 sites wWch 
received either 15 or 50 tons of blosolids per ... uc. So il SaiTlplt.>s 
u·mn U lC llcld p lots and sample~ lucubalt'c.l ln polyethylenE; 
bag::; in U1c fie ld s howed thnl approximatelv 28 percent ol Uw 
orgunic Jl.ilrog n m inr.ra ltzed rrom the bioso lic b and was avail -
able for p lant uptalce d uring the year or a p plicallnn. 
•( /wries Knigll l 

Evaluating fungus on potatoes 
T'rlc/wrU.'rr•l!l arrulin.c.le is :::1 1UT1gu,., found ill Ald::;ka that b 

~:apaule uf parasitizing a wMe runge .11 plant dbe.tse-causfng 
fungi This s tudy s,~ k tn c\'H.Iuah:: Ow dlkucy oJ cont.roWng 
Ulltzocronfcl ~nl(llll With low i.!:.olLLlt Gf ·1: ntm1 •irtrle kllld~T 
potalo flf"ld ' 'tlhtltUuru; My colla bam! m-s Jn I hi'> IIIII I.e I wrre 
Dr. M. Sun nnd Ms. b: . Carperllt"r (l[ lhl: Ullivcr:->it:, nr MOP-
Lana.. We found I hal I hf' lnfec;tnllon of R. sul.wd in 1994 ,.,~.JS 
gene ra lly low. bll Russet Burbank potatm•s treated wllh 
mlltanl 453 cllspluy!!d ~ignificanUy lewer lesions at the lower 
stew s of lhc potato p lant:-. . In ndcl iti •n potato plant~ L.n.·att'd 
with 1: mroPtrlrlr• ~ecmL•cl tc1 1)1 oduc·c I ewer m;,:ufonnt•d knobby 
potaw tuoe1 s. Re~11 lb from Montana field trials wen~ cnnf>ls· 
lent wiUl three yc..us officld ob!-lervallons In Al<-~skn. 

The govcrrunc:nt n l 1'\f'W 7..ea lA rt(l ha..: l!I1LLII t"d .... paten ol T. 
a travi1·i£W and :lll ,-1pp m .11 ui jJH: lntcmaJJun.'l.l ApplkaUon 
Published UmJt-r tl1~ P.1tcnl CuupcraUoo Tre.'lty. 
., len!Jer I I . MCfJ('(d/1 

Controlling ag,..:.e=n:...::.ts=------------
We c~val tuttt>d lh : Jlntr-ntlaJ USL of lhis myrop.u-a.o;it · as <l 

btolng ical I OlliFOl agenl or V: dahli£A•, Whlrh (' Ill~ Wilt clt'i· 
case~ on al£.1.lfn , 1 o ton. puU>to. -.trawheny .uul n.any Juajur 
crops. under labor.-~torv teOfldiUurt~ Five bolal<'~ (two \lliW 
ty p es and three 111111 nts) ol T. curouuide wurc found capa ble 
of JnhibiW1g Lhc growth a nd dcvt"lopmenl o l llw~ V. dol!llae 
strains, obtained from !lllnols iH1d CallJoJ tlla. PeucLrollon u1 
m vcclla ofT r.riTOI'fl £de into the nlVct·lla untl m i < rosckrolia of 
\.·." dahliae w:~s obstn•L"ti . T. wroL·inde appeared to raust> the 
lyses ot conidia. mycelia. :1.nd mlcro:-.clernth t,f V. daltUw!. 
Although aU five lsr.lt tes nf I ntrot•(rltlt• \Wn• cap,tble oj <.on-
1mllin j1.lht:> \~ daJrljfr~· bllalu::; lt:~tcu , ccrt..llr1 T. atroJ•i.ri.de b;u-
lates wert' rllscovr·rr d tn be JTiriTe <'lfccliVt" lh.m otlw·rs. 
•.Jenifer H. Mc.Beo.lh 

Evaluating lettuce tip bum 
T ip hum. a dcwase t:uusul by cakiurn !leiirlt'ncy. Is r nc oJ 
the most important rilsea .... e ou kll 11 r lll AJ .sk..J.. 'OH: rapid 
growth of lett J<-t: <ille tutbe ~ln:mcly Jon!! CU) l~.:n~th durtni! 
the ~n>\\'U1g ~cason makes lettuce pa.rtlr-ularly pnme to !Ills 
tliseasc. Bas~! roL which Is c.aused h_\ Srlemtul ia sderotton.un 
can be vrry ::R-vcre untlcr certnm t'll\ JrtJJUilt ulal t·ond!Uous. 
Dam age to lnlucc- production rausec1 by th•·&e diseases has 
cuust:d great eronumlr losS(.~ tP kltm·c larnH'TS We round 
all treatments ':iUI !I tt!:i .tppltt:atioru; of co.tlcium In s ntl or top 
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dresslnp; lo b e m efTf't live. Wt' lnillatrd ::1 ldl u cL variety trial 
In lH91. in cnllabm d tiem with M~. l ' Giaugu c I lettuc-e fanner} 
aud Mr P. So~al (Lt< ttuce b1 eedcr Harri<> Moran Co.). In 1 ~4. 
we evaluated more than 60 ll'tt.ucf' ,~.:~rii' Lies and brt·t~l! llin .. ""l. 

Dist"a~c occun t>ll!"'l:" of II[J bu rn on kltun~ Wet.~ fairly "tvc:-rc. 
sew:ral h ead k ttuce varlctie., slmwt:d mark( d rt>..,lstan<:<:> to 
Ulls rlisea;;c. Infestation of S . . -;cterotlorum on lPtt ut·~ ,V",l.•> \'('0 
light 
• Jenifer H. McBeath 

Studying rice bacterial blight 
The ohjt·ct.ivc oft lll.s pr~lert il'> to develop a routmc scrf'Cll-

lne, merllod for lhe · ·ot ic b .tct.er1nl bli~hl cllst>.ase l.hr f'ah:H-
inQ the Un itt•rl SW.les riPe nup. Hnctcrial hlt~h1 of rit:c . cuu:-oo 
by Xantlwmortos oryp~ae. is a major diseOSt' of rtrl" 1 hrow.(h· 
out Asia ancl much lli lhe worlcl. It b 01 1e o11hc mo~t dreaded 
dbeas cs lo rice ~rowinf,! r(',glou · In the Unilcd Statt-s. In C:=tiJ-
rornlct a stri ct quaran11nL is cnfor(.'etl. ln 1 qH9. a low \1 ru-
lenn· strain of oqp ae ol rice was rcport<>clln Tc.xas. l lo'Acvcr, 

18 di~rrpandes. in lis l'hamrtertslics make it quesuouable to 
idf'nllly the Tt>.-flJ; ::.lrain as X ory7.ae. ln 1994, iu colhborn-
Uott 'vith Dr. Schand at USDA ARS, Foreig n Disease wttd 
Sdcnf'e Re'>can·h Ill M..uyhmd, rr.:suJ ts o l palhogf'n •cHy tests 
Indira led that Texas ~o~tralns arc pmbabl:y not X oryzae. \\ic 
are also cstahlislJirll! routbH.: method~ for dl.c;t'abt· dc teC"IIon 
lo prL"Ycnt lntroduclltm of the patlwJJ;c.:n lhmugh cont.anltnalL'd 
sc:cds Alask a';. har::.h cnvlronuu:.ntal conclluons allll ~eo­
graphic isolation n 1ake it an cxce11t•nt s ite to study anrl !'Oil-

l ain tropic:al t·xotic pests. 
<>Jenifer H . McBenlh wtd Ming Di 

Developing Alaska seed potatoes 
GeograpJlk isolaUon und han,h winl o:r:-. pru ... 1de Alas k a dis· 

linct advantages in U1c production of premium qLtalltv sc->t>d 
potatoes wh.tch ctrc free- frorttlnajor' h u sf•s b<~c-teli.tl r1nj.!, rut. 
lntc uh~h1 lA 1 and A2 strains) and golden twln<ltodes . Tit iti 
proj ect seeks to d<>velop premium quallry seed potatoes for 
export tn other states and countrit>S. U \vill hctJe fil )JOl.'lto 
growl;"rs dlr~ctly as wrll a~ hdp di\'crsify lhc st::1 t e'::~ cconomv 
(nnd n :ducf' fe-cleral del1db caused b.v lradc imbalanct>s) . In 
t eco.~nJtlon of this pntenli<1l. the Alabka Fa 1m Burem1 unani-
mously passed resolutions In 1991. 1992. 1993. 199 4 and 
I 995 lo s upport lhe- <'s tobHs htuent of <1 pu tJ.Lo p roject This 
project wa s approved by Ult" Govemm and the Ala!:tka Statt-
Le~islatu rt.: in l 994. In Ult: sumnwr of 1994 w•· <'Onrlurtt>d a 
trial 11.111 and collected more Ulan on<> n illlion sample~ from 
s e-ed lots of 12 fMIDs and I he Alaska Plan l Matf'rtaJs Centf'l 
We lotm d n u presence of late bHj:(}tt and b:.~ctcrtal rtn~ rot 
dLowa.se In any oflhr tested fields . We also found some putal.o 
farm'> completely frt:<' ofvtru~;; disease, vvhich supporls Lhr: 
tlwsb th at it I'- p ossible to prorluce virus lree poLUtoe.c;, 111 
Alask::i. We foun d no evt<lt.m·e nf \1rus tran~mlt;~ion by inse<!t 
vcctorr;, It :;ecms thal eonlnmlnatt:d sf't'd pot..t!oes a1 e tht; 
pr1mru·y s ource ol viru d iseases In Alaska. This Is U1e first 
Umc In Alaskn history that potato db eabe dtagno <:>cs "'rt>rt> 
conducted W1L.h such t horou!(hnes.<;, lnlcnsJty uud largt" M'tl! K :. 

Last Au~ust. in technital talk..<> between Talv. m J.Od the UJlitl'd 
Stntc~. Taiw.m a~n·t>d to Import Al~lska st:cd potalues . An 
ln:spt:'f'LOr \i<;lled Alaska m J u ly 1995 to confirru lhc exu;t 
c rlel· of phvl a san itary conditions. 
e.Jenifer II. Mc-Bearh and ) On.tJ Huang 

Contr~Uing diseases in petum_ ·_a _____ _ 
&lt·1otlJtia sclcroUorum. which t-ausP~ crown <J nd !:Item rot, 

is the most conuuun disease on petunia and manv ht>rba-
ccous ornamen i.il p lan ts in AI<1Aiw.. Symptoms of 1hls dis-
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ease lndude drying .mtl willing uf stem!; and l<>:we~. LargP., 
llat, black sclt·roUR :J1"{! 'llh: n visible u1 Ute rit-(-ay<::d stems. 
The dl~cuse oUt!rt results in the dt" .. llb of Uw whole pl.mt. 
Recau~c this fun~us can sun'lve in soil (In the fomt of ">t:h::.ro-
lla) for a long lime ~ulLI is rt>Sl::>L:rnt to many fungicide!>. thb 
disP.a-.e ls extremely difficult tu control Trid1f'Hlt mtc1 atwl•irlde 
htt!> bt"cn fm 111d, under l.tboratory condtUons. lo be etlt"t:Uvt-
1n parnslliztn~ S. sdt•rvrtomm anrl causing llu.: lyst1s of mvc~­

lia and ~dt:roUa. The purpose ol 1his srudy is to searc:h for an 
effective and t>nvlrunment~lly l:X'nlg11 method of conlrol for 
this ulseasc. Tn:atment~ ln this~ pcrlmf'nl lududed a ulunk 
euntrol, a Chipr'o I reatmcnt II ungiclde c·outroll ~nd two T 
atrouirtdr• lrcatmcrus (a dr ... nch and 1 loliar spray) In the 
!lrst year of thls stud\, no st~cnnt cliffcrcncr-:-. wen. found 
in nny of lheo treatment~ . 

•JerLt[er H. McDealh a.nd PatrtcirJ Wagner 

Gravel vegetation project 
'Vc obtained point canopy rove ba: <1 l I'()Vcr nnrl S(Jl"t:ks 

composiUon daia during the 1993 gruwtng rasn11 and ana · 
lyzerl tn measure lhc effects fn1m s1:1ov. fcnc!n~. ccllulo~ ll-
her mulrhlng, adding lluee-im~hes uf top..oll, Jilla~e . j:(ravel 
Ullcknt$S. :cmd \'8JY1Hg <;.red npplic:aUon and t:ompo~liJon All 
:;eeded vascular p ltmt -;pedl'!:-:; were indi~enous lo the Prudhoe 
l3ay, Al<l!;lw rf'~lon, the s(te of tht« ~l)crlllll"nt ~nO\\>' fencing 
(twu feel) tncreLu.ed th~ · mupy ami bast~lcm·t"r ol ~rasse~ at 
Ute C),:pt>n~ of forbs. Thr. cl'llulo~ mulch appUcatton also 
lncreastd Lhe n nopy cm·t·t lor ~mS..'>I" .. . !Jut harl no me.aSlu · 
able affect on !orbs. l'op~oil JIJC"l'f"a:.ed ba."'.ll a nil 1.:anopy coYer 
!'or !orbs and shrubs, v.:Uh Uw ~r ~~s re.c;pcutHt" cdlp~lng that 
Lrom forbs. Till~e Jrnprovc(l ( 1:\uopy c.Ovt"r for j!l'a'i'>l.: · and 
han no mcasura!)lt: cfrl~l ou cilh£>r !)fib<ll c-ovf'r ol grn..s~l"s 
nncl lorbs or lorb t'anopy co,·cr. Gross canopy euvL-r was iu-
Yt'll:it'lV relate-cl to gravel tJliclrnes-, (2. 3, :llld 5 recti. Gra\cl 
Lllickness had no mt-asurable tntlucncC' on cilher I!J'ass bti!>ul 
cover or forb canopy and brusal~.:ovcr. \'(l~eular plnnl S!Jecics 
compo-.JUon dat, n·\'C.ilt•rl !ilHlllar re~ulb. CondH1ous L'lvor 
In[\ grasses Wf'rc• oflpn ddrlm£'ntu1 to farbs due most likt ly 
lO cumpeUtlonl.lclwet>n the: lwo !-irmvllt fom1s. v,,lunli.liY f'o)o-
ni/~on by JllOSS W<JS lllUI'kt: d Jy ~rllU\Jll'f>d by SHOW ff"TIC't" pru-
tcctlon, incrcas1n~ irom 0.5 to 9 percent l:<l\cr. 

Slmllcu·h•. top -.olllmpmvt"d moss covet lrom 0.7 to 9 pcr-
cem. Mu s rovf"r declined Wllh int·rea!-:.lng l!ffi\'P.I th.idmess. 
Cellulose mttlclt lmpnnt."tl nws ... t1Wt.:r, but l1lla~e had n o t·f-
fccL Compo~itinn aud 4uanUly ut ~t.t>d r~ppUealions stron~ly 
affected lhe early lharacLt•rll'iliL'<i 11f pl;:aut colonJes 0 11 ~m' t•l 
nu. Bnscd on pn·vious !:>ILidle!:> in the area. ther~· •·an !Je SIJ.\-

ailicant long-term etfeds from tlw o.;ptcies (.'OmposlUon of sN·tl 
mlxtures appHed durim~ revc~etauon . 

1llest" prel iillllld.J'Y rt'suhs inclica!P ~hdtenn,.;o, lrom snow 
ff'm:in~. add lng minimal qudllUlie<; 11llup Mlll 'lrtr1 mulch have 
positive pff~ b. par11tulw-lv for p;ra ... :>c" Gmvt'llhiclrn~s Is a 
nc(;!allve factor, lor mo::;t plant o,pct"ics. However. gr.nTilhlck-
ness shouJd not be \iC\IRd hopdes...,ly. hccausr altrr three 
yean> covf'r from moss fllld \·a.sculm [Jlrutls avPfBJ!;Ml !l8 J>t.~r~ 
~nt on the thickest ,gravd fill . U a communltv predomlnaLctl 

by forb s b a mnnugement objective, U1en .t.llen11on JUU.St be 
glveuto seer1 ml"Lures and applll"atlon rat.l'S. A tugh percenl-
~c nf ~rass and 'l he-avy appl1rauon rail of J!r.lSS seed favors 
~msses at the e\.pc:nst ol lorbs. 
•Jn~j J\!cKl'IU~rfc.:k 

~rass, legume persistence and snow cover 
Many forage speclt'S arc not MLlficiently \V1mcrharc1y to b~ 

widt-ly recomm~udcd In Alaska. Orrhardgrasti (Dact!/US 



qlornem ta). reed t•<marygrass (Pftnlaris nnmclinac:ea). n:d clo· 
vcr (Tr1foliu rn praren se). ·md alsilte dovf'r (Tnfolium h!Jbrich unl 
ure n ot regarded as winled1arrly. b u t tlwy .:lD sun -ivf: in :;;orne 
nn•••s of lhe s ta le . Win terkill has. not IJc~n observed during 
tilt: p as t s ix yea r!> a t the Poin t MacKenizc rr:searr.h ;;lie, bul 
!-~now cover h as adcquatf"ly kcpl soil temper a tu res n~.;dl· 30' 
1-'. S now cover is an im portant fa ctor aiTccl in g th e s urvl\ I of 
jW ..:n n inl forage p lants llt spectHc localums ill Alasl<a. 
•Michael T Panciera a nd Bl'llt Tillman 

Red, alsike clover forage quality 
font~c legt.mc:. a re \\ldely used lor lives tock k ed h eCCJU<;<·· 

ll ~:--- arC' hi~h i.n protein a nd d~esUbiiHy. WI1Ue lorage legum · · 
a.n not widely used iu Alaska , n.·d a nci al~ikc clovr-rs (TJ1fo· 
lium pmlensc a nd T hyhridw n) o;urvived well ancl p rod u ced 
C'Xf e!lerLl y ie lds in areas that hm'C' conSi!itent sn ow t~>v'-'r dur· 
l.u!./, the winttT m on t!Jo.; . Tiw q u ality of these c rops was high 
tluring n iost ofl he qrowin~ season. In vitro dry m a tT e r d igest 
ihlllty (JVDMD) r angcct from 68 lo R I P<"rt.: ·nL r'n tck p rot<'in 
(CPJ values were 1.3 to 23 [XICf'fl l. and arlrl del ·rgcnt Uber 
lAD F) levels were I 0 lo 24 percent. In lh.e fin; I 14mwlh oi spring, 
all mea s ures indsc& cd a stea dy decline 1 u m Parly Jnue t.o 
early J uly when flowe ring occurred . Titt. p lots were cUpped 
1•if und - llowetl w r egrow. Unlike the first ~r0\r.,1.h, CP IPvds 
w ·n• s table dunn g 1 cgrowth in A• tgusl. Energy h..•vels ded1ncd 
d u rl1 1g rcgrowtlt a" indicnted by rcclucUcn!> in IVDMD and a n 
ln• rt·ase in i\DF. 
•Mich(le / T. Panciern and Beth T tiLmun 

Managing alfalfa seeding year harv __ es_ t __ _ 
w·. estab]jshed alf..tUa (Med lcuy o sn ttval s tands at Point 

M::u-Ken zie. Fa.ll·lx m ks. a11d Delta ,Junc tion to dt>lcrm in c t he 
eflf.tts of s eed i11g year I HI rve~l datP on &to rage of root reserves 
a111J on win te r s urvival. Plants were uug rn OcLOb cr of rh e 
:;ecding year and WI~ mcus ured )I lia ) nonstn~etural carbohy-
drates in the roots a.<.> an inclic:alion of I )()t) re~erve stor~c. 
Stands th at were eut. in early to mid Seplcmbt>r h. tel the· low· 
e":>t reserves (2~3 . 9 per cen t}. wh il<' c u t ting in ectrly to m id •\ u -
gust res u lted in hiWJer levels (27 .3 pl"rrent). 111e h ighes t 
rcsL·rves we re foun d in stan d s l ha t w< rc not cut and those 
U1at were cu t late 111 September (28.8 pe rcent) . Sta n d density 
<lllfl vid d wi ll be measured in the y ea r a lter seed ing . 
•.".flchat'l Pnuciera cmrl Stephen D . SpwTow 

Wet soils monitoring 
Sf"asonally an d n m llnu o1 1Sly wet soils arc extens ive 111 lh L 

Mr~t.muska a ncl Susi!IH1 valleys an c1 have im portant water 
qLJalily va lu t's . Th i ~ ~ Ludy corrdat t>d h yclr ologi(' a nd 
m orphologic cha nwteris llcs o f fou r rcpr<'..,f'IJI..Jtivc soils ol thL 
nrea. Soil prope rtit:s measured in clu ded !leplb lo \\'a ler table . 
soil water !.ens ion. redox poten tial.,, soil tL'mperat w r- and snow 
depth . A correlation exis ts bPtweeu d <..;plh ul seasonal h1)4h 
water table a nd recloxmorphi<; features (moL lies ) In th r po(vly 
r:lrained soils . lhgh wate r 1ables during s p1i n g correspon d to 
pertods of m axim um recharge from s n ow and d uring Lllc late 
summer <Uld lall from irwrcased pn·cipHaUon. Wcll-dra.int>d 
'ioib near PaJrnt'r IH1V(' rcdox:morphic fca tUI es th a t appear lO 
h.·we formed u n d er u nsat11ra lt:d condlltou s . We observed iron 
rPcluctj ons. as indicated by low redox polcnttals, at soH tem 
pcratures below 40 °F' dt all s ik s. 
• C:l1len Lu Piny an cl.Mu rk H. Clark 

Soil monitoring in Denali Park 
Tiw object iv<•s of this s lw.iy are: I I ] to charaetenz:c the ~ot.l 

resources in tile Rm:k Cn-ek Wa lershecl and eva luate it s s c:n-
slUvity to internal ehang;c and il.::. relationsnip to veg,eia.tion 
communities: (2) lo es tabllsh a basl"'li.ne of soil eha.rac:teris· 

t ics as a re fercnN' '''~' 1e to me;~Jo.tll <' lutur<> 1l11ng-1Lrrlll envi-
mruuenlal changes. (3) lu ""cl tlw. Ruck Cret'k Walt'Tshecl m onf 
loring network a <s a pllut p1'1Jiet l lu lcsl lll(" otanilnt1m~ s~ -,[ell! 
a n d to expand to other In park wate n.-Jhcds and lulcrfa1 e \\-i b 
out of pa rk \vorks: a 1d l·ll to lrnnslt:r th1~ dLllu for llHlllttg~­
mem irtlt'rpreratJmu; 

Du ring thf' l.as l lwo tleld sessions we monitored s oil and :tlr 
Lt:mp<.:ratures. soil hludlcmi.cal real'lion prulx:s soil v. ater. 
:solar rad iation, wtnd spePcl awl d irec:l1on. rdallvc humidity, 
und suow dt>plh . ·n,t dal • l'ulk·cted add to the undcrs a.and-
tug of relallnu!:>hips L.H I Wt'Cn sol! envlronm~ nts anfl vc~c>l a-
lion com m unities lr In lcrtf)r AJa t.ka. \~/e monit or ed lour 
vcgeta iJon commuliiU1..s: pemtafro~l fort·~l. shn~b 1U1Hlm 
and al)Jin e lundra . ·nu.: pcrmafrusllt:mpt>ralun: i..o;; rmJ:v s liJ!;h Uy 
below the free-zing poln : ~lO 5 F. ' f he pennal'mst ll'o t't-H;ily s n b· 
j ed Lo e lw iroumcnLlllhangcs. 
•Chicn-[,u Ping anrl G~J Probst 

Stream water ~qc...ua_l_i-'-'ty~---
f h e objcc llves of tile pruj!"rt arc; (I} to c olkcl ba..o:;t>ltl'lt' daln I 9 

of the- dissolv~cl orgi.illlc cat bon (DOC) and nulrlent conrcn 
tratlon~ In soli s olutton<> OJ {]jffer ,nt vcgc ~I htn eommuntlle-;., 
(2) to measure thl-' lluw rate uf soU \\a lc>r a•ul discharg(> ra c 
int o the str eam, (3 ) Lu rd nt C" ll1c stream waltT chf'mistry to 
the u u trif"nt lt:vcls of smT water anrl l!;wund ,v.ttP . an d Hl to 
dctt.:rmlne tl1t' stream primary produclt\ity. Durlng the 199 : 
Ocld ~son. arc:1t> sJgni.fkant in soil W<t ler discharg~-: wen~ 
lrlt>nlified and water sampbug protocols wen.• t.esled. Map 
plng lJnit 4 wus idcnttliE'd <lli l.hc rno:-;t ·i~niflcant a we l.land 
u u i1 on ~0 pen:cnl :.lorY' w1th vt:gelnt !on rJnmlnated by alders 
and WillOWS aurl lht> Mill !:ialUr'cJlt"'{) UUJing nlO"t of lhe pl'OW-
!ng !<leas on . 
•Chiell Lu Ping, Alf'\Uru:kr MiiHt'rwld Uso M. l1apm•lcs 

Permafrost soils study 
S oil m orphology and ~ha.ractcnzatlon were studied .In north 

LTn Alaska. i\'\V Canada and NE Russia. A total of BO .\>Oil 
plots wen~ bample t..l lnlm l990 To 1994 fhf' pt.""rennlally hu 
,,en h m dra 1;01ls gellt'Idlly h <n>e ·u Uvc layer:-. ta.Jl~mg from 12 
to 25 .Inches ~~c; cont..rolled ~ •h Edn c1ge. a.spt!t L of slopes. an t.l 
ve~tt.J.Uon types. Thus. cryOIIt't.logenest lx'eomes 0111! ot lhe 
clornlna n t. soil pm ct•sscs on the 1-mdforn -path.nl ~round t1Jm 

plcxes. Soils cmmw ttns.tlrs an· n Jptun'<i url!,dlliC hnriYo.n~. 

warped or discon tinuous soli horizon~. ' '11L fros l c-hu rnin g of 
organic mat k r into 'lll11erdl .mrl7.ons due to r.rvoturbaUon 
Gmm1laJ ~t.nJctures oftt:n domh ate UH~ sllrfact: hu.rizon s .Hld 
piHty ~tructuresrlue w ice ten-. lurmaUon domlnaUn~ lh P sul>-
:urfacc lto riznrJ.S. Th Ata.-..Jlic: (let." rtchl struc tuN'S are eum 
mon t u lntermt.dia.le l.wrr:c; tmnwdlatdy ..iliovc tile permafrost 
horizon 'I . Du"' to th~ Lonique n::~l11re of tht• per mafrosl soils, 
eryogenesls is ret'ognizt d as I he· domin:uu •;nll forming pro-
cess and a nt>\V Gdb:ol Ot dt:'r l1.t"' lx•en pr"po~>Cd to 1 he U.S 
s oli d assifk al ion systPm-Soil :axonom:'l'-lo ac:romu10datt 
the c ryogl"nlc soils In ttl~ world. 
•Chlt:n L rr f'ing. "htn Sfmr nnd Jolut Kimble 

Arctic son organic matter 
TI1c s t udy seeks to del ert nine the r;..11 bon sloraJ,1;c and their 

qual!ly In relation W mclbane g<~s fiux in Alaska':; .J.rc l i<: tun-
dra . We I:Iypolhet--i'l.~: Lhnt the major sou ·c~s of CO J an d CH, 
product1on arc the arll\t" Jntclinn-; In ~uil org·mJc maucr. We 
cxpe C'l !.h e com pos iiJtm q ua11hlv anrl fJllHllL't of the aL Uvc 
and inactive orgaHiL l'arbon lniclmns and llu:-i.r lumovt'r rat1·s 
to be clos ely rctatctlto ~ns IILLx or thffP-rt"llL an.. tie e<OS) s tt ms. 
The to ta l organic t'nrbot. (TOC] c·nnklll of the !:>Olb ~t·nt"rilly 
d ecreases wi U1 depth c:xct.p fur &n im:rea~e l11 Uu: upper per-



mafro~t laver. This incrcas~ results from cryot.u rbation and 
C"arbon ~cqu~strnlion due to rts:ing per mafros t l a.ule The car 
bon seq ue!;tered In lhc permafrost layers would con tribute to 
the blogeot'hcmicu l rcaM{ons le-.tcling to gas fl11xes upon cli-
maUe warming. The ctlsirtbution of the TOC and lJ1clr e.' 
tntclahllity n •fle('t tile com bined e ffects ol vegt:la lion ~ nd 
hndform iu the arctic environment 
•Citi~·n Lu Ping. Gary Micllltefson. Ronald Mal.colm. Wendy Loya 

Perennial legumes ------------------Much in formall1111 is available on short.-tf'ntl yicJds and nl 
tro~en fLx:alion c·apal>iJIUe'!< of fora.(!~· legunw n-op!:. in Ala:>k <t , 
but ln lon naUon on long teru1 peN>istcuc.:c. yi.dd, nltro~en {N} 
tlxaUou. and effcC"ls o n s oil properties i.n Ali1ska i~ lacklug. To 
obtain th is tnformat1on. we L'Stablished forae:e plots a l Point 
MucKcnzte in 1992 un d al Delta ,J IJnCliun and Fairbanks In 
19~3 At Pumt MacKenzie 'Au Dewt:y' birdsfool trefoil d id not 
smvtvc::. Yield s lor other fon.-tge legumes were: 2 .5 tons/ac.:re 
for 'Aum ra ' a hsikt' clover. 3.0 tons/acre !u1 'Tetra' alsike clo 

20 ver 2 8 ton~/a<' re for 'Kc>nc;1 ar' n•tl clover. 2 .6 tons j acre for 
Altab-wcde' red < hNPr. and 2 4 lonsjacfl' for 'Norc~n l>irdsfooi 

lrefa11. Th~c values compare to an :.tve rage forage yield of 3 .8 
~ons/~c,·~· lor ·Engmo' t1n1othy. 

At Delta J uncl ion. poor stuutls of c icer mllkvr·tch and 
birdvdch wen~ ob lal.rJcll a nd a lstke d over aud red r..:low•r <lid 
no I s1trvjve the v.1ntcr in adequate amotu•ts tor harvest. The-rt--
fore, we harvested onlv 'Pencl"· altallu . 'Nugget' Kentucky blt te-
gral'i:l am l 'OtaJ' b nrley (an a rum al nop). Foru~e yields of 
Pc::ac<.:. a lfalla ov ~raged on ly 0 .2 l ons/ac1·e as compared to 0 .7 
lons/acre lor b lut>grass and 0.8 Ions / acre lor ba rley. Delta 
,Jtmc llon e.."{perirnccd cxt:n.:mely dry conditions in 1994. 

AI F'a!rbanks, poor stands were ob tained for cicer m1lkVt'lrh. 
b lrrlvrlch , and rt lslke clover in 199 3 and Wl"l-e nol harvr~:~lcd 
ln 1994. Peaee alfalfa a nd Al laswede ret1 r lovel' uoth s howed 
exce-llenl surviva l throu~h the 1993-94 u.inter <md producf'd 
hi~h am ounts of Aruwth in 1994. Pt.•:.tce aJfalfn pr(Jclu cetl 3.8 
t.ons of fora~e/acrc t~.nd Altaswede red dow·r produced 5 .2 
tons/acre. This compares to for::Jge yldds of 2 .4 lons/ arre fur 
Nut!J!.el Reutu cky bluegrass nnd 2.3 tons/acre for OlaJ bar 
ley Plant t.lb.sue N analyse!'> have llllt yet been comp leted , s(} 
we have not ye1 rlet~rmllled N fixation value.:; foJ lhe lu~e 
legume crops. However. kgum~ fornges whlc.h rec-eived N rcr -
tlllzcr did not .Yid li :..ny higher than Uwse I hat d ill not, ln dl 
l'atlu~ that N fixati on wns arleq ua ll' to p roduce goorl gmwlll 
a l F'alrbanks and Potnt MacKen :tJc. Soil m i<-robia l biomass. 
which is somf"t lmes used as an Index of soH qw~lily, was ~en­
e rully s ligh tly ll igh<.:r in s oils from th e fo rage lcl{ume plots 
than lroru bluegrass. b ::trl<>y. or fallow p lots. Wet soil ~n 

ga te stability, a n indt.'X of Lhe strudurui s lahili1y ol the s oil, 
\\'aS hardly a ffeded by aay of' Lhc treatmen ts. 
•SII'phen D. Sparrow and Michael ·r. PanCI't>tO 

Nitrogen-fixing plants 
The Dr:lla Junction Hi son Range HJ..IDRl was established to 

prm-ide la t f' ~ u nm1er forage tor lhL Delta bison herd lO dls-
<'oura)Zc U1em from entering farrn~rs· fields and damaj!ing 
crops before h rn ves1. This has bt·en only partially successful. 
Malnlnining h ie!h quality forage has been d lffwult. parlly be-
cau!'le of lack ol lurul:, lor proper fer tll.lzaUou and mowin~ 

.:;chcd u tes. This res u lted In poor ~rowlh of Lhe m rr oduced 
forn.gl· ~as<:<:!S and ill\ asion of b lucjolnt. a low quality, weed\' 
gras~ Nhro~en (N) Jixing p lants. inrtudtng kgum'--s. clo no1 
rf'tllllre fertllizer nllrogen . Fo rage legwnct> a.lbo produce hig h 
qun llty, h ighly palalnblc forage. ancl many or them n:maln 
green laic into lht> fall. Therefore. U luragc legumes could lJI! 
wul'kcd inlo Lhe mana~emenl rcgimt: for the DJBR. we potcn-
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lially could red uce fertiltz r C"OSLS and improve forRgr qu allt\o 
To lebt U lc feasib ility or USI..llg for~P lt'glllUCS in tilt D.JBR, 
\.\rc planted several lYP< s of le~umes dt several loca l Ions un 
the rnnge in 1991 and 19tl~3. Native Alaska l e~umes generally 
had l=(ood survival but were diUkull to establish amJ p rod uct'd 
low yjt:lds . ln arPas not prolL""Cled r'rom ·winter winds, intro 
duced legl!mes sun'ived poor!~ In w1 ar<"a protectro from 
v.1nler wiud and hencr- unckr <>now covcr durtng Wlnler. rL-d 
clowr, kw·a clover, a nrl ulfu.lfa su.rvivrd qulle well d c::spile 
hc.avy ~rn71n~ by bison iu August 1993 Tile SllOW c-over p rn 
\nded wtnler protccuou and .;;print-, 111f)ISturc which pmb<lhly 
lmprovt":d grO\.\rlh simx soils In lht• u.rea l1..1v<.:. low wa ler h olrl-
ln~ capat"itks and 1994 \V8H an cxlrcmcly dry year. We hM-
\'estcd i.D ea rly All~usL. abouL Lhe tim~ lh~ hlson nunn.ally 
rcl.urn lo t h~ DJBR from their summ er ran~~. In 1994 . red 
d over produccu an a1.:crage nf 1.2 tons of forage/acre wtth 13 
perco::n l protem and CJltalla 0 .8 trmo.;jacre v."ilh I 0 perc-ent pro-
Lein Yield::. fnr kura clnvcr wcre less t h Hn 0 3 tons/acre. Br o -
megra!->& p lnnL<:d a l t.hc Silmc l:>llt': und ferilltccd \\1lh N y ielded 
2 ton::. of foragr /ncn- wlt h 7 pcn~nl protein <-md Kentu<.:ky 
bluegrass yleldt·d 1.3 1011. /acre with 12 pt:rl'em protein . The 
low protein content in Uu~ alfr~ l fn WlCl t.nobably due to poor 
a dapta tlon to the a cidic soli~ of the a.n:a Dry condlthms prob-
ably limited .r\ fixallon by red clover, henC".e the fa1rlV low pro-
tein content Results of lhis study lnd lca!e UJat using forage 
legum es is not fca.!>iblc for mos1 ot the DJBR. which is open 
an d C>..l)osc::t.l to V<inter w1nd5. Red clover may be u:;eful Jn 
protected areas of the l'<ln~e. We wtil conlinut> moni1oring tile 
plol.::i for a t leasl o m' more )'t:ar. 
•Swphen D. Sparrou• owl Mlchnel '1: Pnnctem 

Managing bluejoint 
Bl uejoln t ( Calc..unagrn:;li.s ronndmsts) u lW llvc Alaskan 

w·as.<:~. lb a ~CiiOUS weed on the Odta J u m .lion Bison Ran~e 
(DJBHJ because ll ClUl i 'I)Jllpt:l~ the inlJ."(Jcluced fm-a~e- j!l."a.SStS. 
Although bJUejolnl prO<i.Ul'C good quality foragt" t•arly in l1Je 
~rowing seo.1son Its fora,{!e qufllltv deH<-llliL...., rupidly as t ile 
season pro.E!resses, ~nrll>y UJc Umc the: Delta hl•.;on herd re-
turns to tile OJHH. In late summer, Its furage quality and pal 
alabtlity has deC'reased a11d the IJison do not grazt> II . Tl1ls is 
pari of th e reason that U1c r.m~e has had Unmed success ln 
prov1d1n,g lt igh quality bison fo~e. Herbicide use is not an 
opUon fur controlling hluejnlnt ou U1e DJBR Tiw Alask.a Oe 
partment of Fish ;:tnd Gamr llas a Lic-m p tro to rnnl rol b luejoint 
on the J),JBR U1rrmg,h burning nnd occasional mnwtng. bul 
wllh limited suct·t·s.s. WI! twgw1 a prFI1mltlary l t ial ln 1994 to 
determlue proper nllr ogt"n (NJ ft-rtllUaUun ami mowing rP-

~lmes to c.it.hcr control tile> growth uf or Improve I h e late ~a­

son qua lity of bluejo1nt Se\'eral combinaUons of sln~l~ or split 
appUca1ion~ of N krtlluer and several rnowin~ regimes were 
imposed on a native blucjoint s tand at tlle AFES Della Junc-
tion F'ie lt.l RL'Scarch Site. Nitrogen lertillzatiOII resulled in im 
proved hlu~lot111 forage r1uulily early in the se<~.son, but quality 
wn~ poor la te In U1e !>cason L-ven with mlrl or late-season 
rtppUcatinm; ol N ferullzer. Mid-se-ason mowing resulted tn 
slight improvement of fnrage quallly of regrowth as com pared 
to unrui gmss. Litlle regrowth ot•cttrroo following twu or three 
cuttings. We will detPrmlne wlntt>r swvivaJ .md growth in the 
s eason subsequent to the dl.(Tr·rrnl mowlnt! rt>glmi'S during 
the 199 5 growing season. 
•Stephen D. Sparrow nnd Wlcltuef T. f'uncicra 

Nutrient requirements for bioremediation 
Soil-b orne pt>lm leum <'OnlamJnanLc; can b,.. htologl, al ly ox i-

dized to r:a rbon clloxilh: tltroul!h lhe pruces.c; uf blnremt.'tl..iuUon. 
Hcduced o~ruLic carbon In pc'tmleu.m pro•:idc~ soli microor 



gcm is m s (mainly bacteria) a sourc(> or l~nrrgy . but ot her n u -
l rients s uch as 11itrogen aud phosphoru~ must bf' proviclf'd 
s paratdy. The rate of pet roleum , ttenuation t llrllugh 
blorf'rncdiat ion can be maximized by providing nulrien ' al 
OJl,irnum levels. We have c-onducted laboratory sturlit"s lo sys 
trmatically <..at'! er mine optimum levels of n itrol{<"ll and phos-
phorus for bioremf'diation of A askan soils. Bioremerli.tl ion 
of Prudhoe Bay ·rude oil In an Alaska sml was maxin t.zed 
v. ten Mchlich 3 cxfra cf•tblf' phosphorus was a t kast 60 parts 
p t 1· m illion. lnorl!; n it: soil nitrogen levt'ts of 40(• ppm n" \Xi 
mlt-ed pctrolt.um disappeara nce . h u t eltltcr high er or lower 
lpplication ra tes s lowed bioremedlation. 
-James Walworl It 

Ni~ogen effects on head lettuce 
f.:fficien t 11:-.e ol fertilizt:r nitrogen redu_c_e_s_c--x-·o-p proclu<:tion 

co«ts c:md min imizes en viron mentnl risk from nifnt lc contami-
n tli<m of s urface a nd ground wnkrs. Nilrogen supply to c:rop 
plants is comprised of soli nitrogen and a drlecl ff'rtilizer n itro-
~en. To determine optimum n itrogen fe rtilizer rat es. one nHts t 
au·ount for existing soil n itrogen through soil nilro~cn tests. 
This project sought to calibra te f•~rt iJjz (!r n l rogcn recommt:n -
dn ions for h ead lettuCl' p roduction with n·spec-f lo thc I vel 
ul s ui! nitrogt·n. Over four years of field resea rch . we f(ll md 
t hat head ll ltucc is a rlversely affected !Jy res idua l soi1 111 ro-
gcn levels aho\:e .tpproximately 20 part s per million. Rather 
than contributing to the lcltuce crop. residual soil nitrogen 
llmlt.s head if!ttucc gro-w1l,. We h av<" not ycL determined the 
t'LLuse for this unusual hchavior. 
-James Walworth cmd I.Jcmald Cnr/ing 

Tuber-setting properties 
Pnta loes form UTtd develop LUbcrs in response to 'enclic 

c-ochng a nd environmental influences. Commercia l profif.tbtl-
lly can be m:oamizetl by producing tul>crs of u niform ~!.I.e . 

Tht"refon·. if is t tseful to undcrst~md tuber selling and devel-
opment patterns of various poL< lO vaiictle!:t under locnl r-wi -
rm mental condit ft ns. ami tu kl•ow the iufluen ct> of s pec-ific 
en vironmenta l factors. For two ~·cars. we monitored tllber 
forma tion processes in el(!ht varieties of field-grown pot~l.tocs 

by rt·moving pla nt s w<>ckly and me<~surinh a nd c:ounling a ll 
tubers a t e.'lch monitot·ing interval. This t"o\Udy was conducted 
bcolh on polat.oes receiving ndequatc water ano o n moist•lle-
stnssed plants . We found tha t ilic plants set tub~rs in a ~.y­
(lical pattern tha1 is variety depf'ndenl. but not a ffected by 
mo•.;ture s tress a nd that s trat.eglcs of ;'ldjus trncnt to water 
s1~~:·ss are varietal. 
-.fumes Wall vorl h .. md Donald Carlin!) 

Using fish bone meals as fertilizers 
r t. h bone m~als by-products o! th e fi~h process ing Indus -

try in Alaska. arc r ic h in nitrogen a nd phosphorus. These 
\\iJsle ma teria ls. s c·pa raterl during procc::.sing from fi ncr I -;11 
by-products. cont..un too much ~olid materia l to be u seful in 
rl ltimal feeds. \\e h.tve evahta ted r.hc usc of several Alaskan 
fish hone mea s as fertilizers. Th eir compos ition ranges from 
::>.4 pcrceul to 7.8 pcn·em of total n itrogen and 4.2 percent to 
9.9 percent of total phosphorus. depenckr t mainly on the 
spcdes of lls h . Becau se nll rogcn 1.., relt:aserJ <>l! owlv fr om t 1c 
fL<>h bone meals . they may have the pol<"nl ial to n-cluce nit.rl>-
gl:"n lea chin~ from the soil. We e\ a lua ted white ('()II anrl lwr-
rin~ bone m eals in field studie:; to dete r mine the 1 tle of 
nutr1ent rclea!'e and to measure nitrogen loss. The fislt bo"1e 
m ·nls rdf'asccl nitrogen and phosphorus too !;!owly for h <' td 
lc tm·e. a short season u op (yidds wen• rtducecl approxi · 
mn1ely 2i1 perc ·nt l'om parcrl to inorganic fertilizer!)). In pota 

toe~. a slower-grm\111!. erup. h1n~: m<!. h WLrr. more suitable, 
rcs ulLmg in yields I 0 >en er I lo 14 pc: rrt.nt lower than in or 
game fertilizers. rilrol:(en lem:.rlnc waa r ol <>ubstanuaUy rt'-
duc!"Cl tlll'ouah Uti' uso> of C h bout m a ls . 
-James Wal.wonh and R ••Jrnollrl C.al'lOI\ 

Treating. reusing mun cipal sludge 
Municrpal !',ewaJ!c lr<•atnwnt pl.ult ~ produce sewage sludi{E', 
or biosolicts, as a pr•l<!uct of l'rc ~f'\\ tt.: cl lL:,e::~Lion prvce.s..,. 
rhc OCWdlCI'< { ( S,JI(J!.!,C p Ost'S U rJbi)OS 11 pre 1)lcn1 for affcCic'O 
<'<lmmunilie.."' Accq t 1 k dispo-.;~ I met hocls indt de incmt-rd-
llon. di~posaJ in ·m at prov-.:d lmrl011 or ..1pplieation tu soils. 
T ile last m etl1o I i<; dt:.tr lv ltw nst e"' pc: n:-.1\'t" . althoug,h pc) 
lcntla l problc·ms l 1durlr l'! 11Lw111natmg 1 ht> em.ironment w1tb 
ni t.ralc-nllro!!en. he. \Y ntci<11S. or p,ltlw,!!ens. WILh propt:r 
maJ1agem!"'nt none ot Utc!>e r•·ollh ms -.ltoul•l be ., ~rious. Vw 
undertook Litis stud~ t ) 1 llertsur€! the nrs yt·ar rate of n itro-
gl n release from mur k ip. I h. lt.tes unclt r Alasl<a t'tmdltioros 
so proper lrtn«! applic"lliOn mft can he cl< tcmHnL'\.1 . Slud.~c.s 

lrorn Wasilla fa naf, ohica lly dig~h d) an 1 r--;m'b mlcs (aerol- 1 
call~ digested) we-re 1pp lwu tc soil in l>nlru~r and in F'all 
bnnks. The rga nii: 1 llr<I~Ln 111 On f. irbanlcs -:,ludgc- wac; 
released mptdly (!JR 1 ·n·· 1t 11t cr Vau bank" c-onditions. 60 
percent under p ,Juu-r c ·m II J• a s). \\he t .J:.I'w Vusilln slud~e 
clecon tposed s lo-wly ( pt>lll tl 1 n 1 7 p• n t r t of the nitrogen 
rcie~'lsccl under Fairb. nJ,~ dnrl Palmer C L>rH.lilion~. n.:spec • 
ti\•ely ). The results m1tt t" tlu Jmpurt 111 • of ev tluatin~ In-
div idua l mu nicipa l ,Judges to clt>kauum proper laud 
a ppl!cntlon rates 
•,James Walu ortl t (md Chatlc.:s l\nlglll 

CongmiLt.laliorrs Dr. { '/wrlt s K111ylu. a s sO< rcue prqtessor of 
agrorw mu . for bt:ing (·h·J~L'n nsu 19f.J4-JO<J5 Owsrwtding Ad 
lli.ser Award rC"clpient. Student-> rrnrl.faculn; nommaLe rrrlvi.s 
ers who demonstralf• t'xccllt rtc• in m1 u~ s uc/1 u.s lwlpt11y 
siuclenls set goaLs or iJilT('(lsi.ug a studen1':-. wulerstcm ding of 
the importance of a coiU:f!C eduratltm. ({ilt fJituto) 

Summc r/F..J.ll l995 

21 



22 

Moose browsing impacts hardwoods 
lJata analyse~:> t'Otllplt>lt"d. MaslN tllt>s ls. is bdug \\lt1llen. 

•Jonnthnn Andrt>U'S rmd Ellmortcl C. Pnckt t..' 

Monitoring boreal wetlands 
Borr"al \~ell~nd.s an- lmp(lrtanl as wlldllk lwhltal a!' ueas 

o 11JQ.h pr JJll<il y product1\1tv. and a:; t't:Oio~-,1< "\) < l<'a t -.1n " 
zone-':>, The ·c wdluun,:; nul) I><' a major -,oun ., ot ,m nu!,plwrlc 
nwt I ane (CH 11-a '>lt.!nllkalll )4rt>t·nhouSt. ~,t., R~rudt 1 

l\i1 tit t\mr:rlcnn m tc aru1 bore, I region,.; h. s !<huwn .. LronQ 
link.tt4L"S llt'lwco:n It' el of tnunuauou, type of phnt c-ommu-
nity, and methane dl111x We u~e r.tdar ima~c dat.a fl) <·xam· 
inl" and d _flnc the cllHl·rt:lll patterns of inundul 011 llt the 
Tanat1R Flats. Slnct radru C.tll ~se~~ thmuah clouds. and U1e 
satellite p.ls..'>es ovl r Alasku on a regular rvdc. radar data 
lmm four d itfcrt'nl limes during: Lhc ~~;rowm~ ~t'<JSOn is hemg 
used . The basir slrate~· t:. lu map ria~~' 0l fioHdlog pal 
tt rr 1o.. uvt:t time (rndnr b c..xt:dk:: 11 or dcte,·ung flooded an~~~ 
and Ut~..·a tc~l wht>l lll'l I he .,l. inu Jd., JUOn C'ln~~c .trc corrr.:-
latt·d wiLh wcll-ud \'rgdattnn t:ypt"s. 
•J\nd1ew fiabr.r. Uru'C \ ·eri.Jl)lfl rmrl ('tnrltJ Willirun1:> 

Tanana River floodplain paleohydr,ology 
\\'•~ <;tudted lhc pak"<'hy,Jroln~· •U t t-. ·1 ilJlan:l Rh c::r 11om I· 

pl,ill liiii• v ldnllyllfilic lJIInaJU.I Crt~< li. Expt>.Jimcnl ll Por-
csl 1 TER c,ltt• l t'>lng tJw mdio carbon t1'11lnl! tedmtquc. Dy 
r_..,;.,mlining burkd ~otb. ;'lmi flood .dlll\.lt 1 ~ ~ a number of 
silt'!., we Lnn~s ~g.tll'llth.- .tj.!<· of Islands u...td l hannels In the 
Ri\c'' on d llolo<·en, 1lood lli~LO•)' nl the rivt..r. Some forestt"d 
Is laud':\ ~td an 151l mizing chunnch h v...- h c<'n "tabl< lor hwl-
drcdf; or even tllOU'-ands of y£>ars whill.' u bel s rhanged rap-
iflh, l' lood !rcqucm'it'"> hovr. llur.hmled In n:spnn-,c to small 
rll;naur shills during Uw J..L-.t 2 ,!"i00 yenrs. The dcvdopm•~nt 
Clf --oils aJlc1 11 e- pal ern of >cgctaUon sutx'esslon ne.tr lht.· 
Tnnana R.i\t:r dl t the <Jge ol w ldcrlying l<,lnnd;; and lc.r-
t.u-:~..·s. 

•Jwttes Beget anrl Ou'tm 1\f(iSOII 

Permafrost history, paleoclimates _ _ _ _ 
'111e modcn tllbtrl"btrtton of pemmfro::.t fill( peTi~kaclalland­

fonns and d eposit-; 'n n rll raJ Alaska "' t'( h I ht" lun ··lcm1 
l'llut.t tH' lhU'III 11 ion durtn~ Llte: 0\J~ tt'mnrv. Slrlf lu ryld··· 
l oc"lt'm: cUma1t: In \l:v;,ka are rccnnstrm·ll"d h;v .,t td}1ng tllc 
-.tnt i,;lrnphy ol peT r tJrn., pr~er\ d in lm:..:s. ·n • -.edt oru:-11::> 
~ t.hlt-cl tP•Ing mdlorari c n, ll"plwwchronoloi{V Jntl t·us-
mogc 111' IK< ti Otlh: methods. Over lilt• last 150.0<Xt ve.ars the 
patu:m o[ clim.hc: chang~s In Alaska closely tollowt>dtttc glo· 
l t1 palt £>rn d.S rt'l'orded It, !<'.- core" and uuulne scdlmt'nts. 
lilt> .>\Iaska data hdps to pn:cfsel} dale several impono.nt r:li · 
lllatlc tnns1tions, providing con:,trolnt on modc:ls ol the rate 
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nnd rnrchani:.ms nl .Uobal c ltmatlc l'hnnge durin~ Lhc Pkls-
1 OCt>"le 
•Jun'''~ B<'gcr rmd Kurt 'r w'nglul{l 

Insects. white spruce ecosystems 
111e eft<"Cts of Insect outbreak on host tr~. range from 

c.Jccn•<.tt>i'd !ret. ~t·mvth "nd lncn.•.\scd prollul'llrm o( associ 
nted n·g(·taUon to !ugh le\'eb ol tree ·mel stand mortalilv 
ll1e to , ..,t Insects cap3hlc of c-au~h\1.! d1al l!t In v.illtc spruL"C 
t'<'OSY:--1< n1~ :1r• the spruee !Jndwor 111~ (Chorhtoneurn 
Jumi{erwrn C. nrotd. spt, t<:~o·l>e~ tl• 5ll.Jendrocfomrs ruj!pf~nul.sl 

· mr\ U1c cnl!rav ·r h....etlr lips penu-l'lCll:I.J.s) 
11H:! ovt>nnaturc na.lurL uf m.tll\" of the white <>,:>r .. .u c stands 

.1l'nJ<.;f:. the LTEH >illC makes Uwnt su~t'~,;pUbh: fo lo rest pest 
lnicslallon We 1lr st obser\'f"d nottc~able populaUon ... ol bud-
worm In the upland m..~lllrt to O\< rm tlure white sr rul.'t. at 
Lhe LillR site In ,July 1980. The budworm populallons in-
crca ·L"(\ thro 1~h 19!-Jl, rlccreased in l!:J92 nud tncte.used in 
1 99~3. From 19'JO through 1994 high numous ullarvae v. t rt> 
clf'lt"'Cit'fl on all ..,l7..c's ol :.pruce frorrt two ) ' u· .., rl s• edlinl.(!:t to 
nmtun· trees ill ulcler nnodpbln Hlld uplant1 lane!... SUC'O'S-
~hc hea\'\ ckfnhltloll h t 1991 and 1992 eauBed lnp k11 In 
trees aJttl.rw'lJ'1 allty tn "'' ·dUngs and saplins;~ . Mat \I e c:;pnrr.t" 
that Wl!re previously tklullatt>il did not prodUl'e ucw ~ruwlh 
111 the \ 1pper pan of Utt: trm\1t Ill 1992 und 1993. bul n<.:w 
growth \Vas evi<lt'lll In 1994. Sm.tll amount:; of tr<··· mort.ality 
were OUSC!'\'<..·d lrolll ~pmc·e ;md engruvcrs u<>etlt'l:i ill 199:~. 

Flight lraps were ust'rlto asse~ budworm popululton rlt>n· 
-.ltlt•:s tn 1993 and 199 . Chon...-.r 1rv'um fwnljerunn was~!.' n· 
t·raUy mur~ abundanl th.Ul C mae In h11th tho upland unci 
floodplain ~ill'!:'; J\llhouL'll Uw nun1hcn•l tmdwnm1 '"~higher 
i n floodplain :3pnwe <,tun ls. t.·uvn size, co.,!)r<'lall} t.f h•mnl s, 
\\ "" J-1 e·ttP.r In rplaml '>pntce "'' nd,... Grass prodUt·Uun \\a::. 
Juwc>r lllllpl:=mcl compared wiLh fltauctpJ m spruce< co~)'5£<.:m:.. 

Sw n'~"lve \'eArs ofbuclworm dt:lr llal on reo;ml1ed In reducctl 
radial gro\'vul m sprul't!. Becau~r. of tht• overmalt.IC stnlus 
a.11cl t:llrrent markt:dlv n:dU<.:l-d \1)..!,or ur these fon.:sls, thl'y 
probablv w111 not rECovt'r their prc-!.nfF.stotlon ,11;rowth rates. 
•R( '<' Cores n.nrl Kf'tth 1.:nn Cleve 

Forest mapping 
Satt•lllte 1u1a~eay may be more t'O~t-elll'Cttve comparL-cl Lu 

aerial !)hoto~ phy for forest mappim~ In Ala: ka It may take 
thousand~ of aerlul photu~rnphs lt) cover he an':-t 1·overed by 
u1w 1 mdsar 'I11CmaticM,tppr ':>l,·ene. Sine ::.atdlllc dat.a ilrt' 
rli..;ll<d, t.ornpllt t r pmcc!'"iin~ c·<~tl he l,.,t>d n cffkienlly .Jldp 
for ·-.;t \e~-tctatlon cr .ss large ..no .... -.. llowt>\'l"r. -since satdllle 
data arC' \'aluc~ repn ~· ttl lnl! rcflccUon ol ~Jar rndl ~tlon. lo-
pography can sil.!,nilk tlltly lnOuence U1 · >L 'alut!S. l3v u.;,ltt~ a 
grtd <•l t"le\ tlon valuc'i. "c demnnstralt><l a ~ignlflcanl lm· 
provew ertl in t ltt.' nccur.u:y ol vegetation mnps dc·rlvcd from 
~atdUlc datu . Tilt~ ]Ja<lf(' strnlc~y was lo t•reate lwo zone<> or 
tupo~raphic variability uslng the grid of cltY.tUon \ ues. 'l11t'n 
tht satcUHe data wt"n ust-d to predir.t ve'"'e1uUon t~p~ \\ilhlll 
l'l1ch or Lhc wues, Flnilii:V. the digila l Vl.'f..;etaUon maps from 
tlle tv·o :rone!> wcrc t'<Hnblnecl and printed lur ac1 urary n., 
scs::.n. ·nt 
• 'ffm HarrmtiJrtrl t:md fXlr-.• ll•r!Jyla 

Alaska's climate 
Tctnperanu~ nnd prcripitaUoll tlata lrvm wt>:llhcr stauons 

in Alaska aHtl we~tt>rn Canada w<·rc onal}7.ed ustng spaUul 
staU tic to estimate m£>an annu.u and lllCIHl f.!rowmg season 
l emp~ntturc aud mean onnu.tl .:u1d mt:tu1 ~rowing !>c.1-.nn 
pr•·rtpttution vn1ucs 011 a 6 .2 1 mile 110 kmllalllt.:<·ln AJa...,kn. 
TI PSI' V'llues were U"> :d L1 prr r1ure :~0 <UIDU..:U e tOCiiiU;1l lC 



Gls---<rr'()fJrapllic Tlj/ormutimt StJstems-ts lite 
Will'"' uf r /It: future lrt tht' rc.•w11rrr•-; 
mulla~JeiTll'llr wtd fomsuy irrdustn.J Becau..•w 
It is s o nr•r,, c.:J~ f>XJI('i'fS from StiU<P.l lim : 
tauglu ~JJ.-·r • .J.lizerf ll'c:ek·lnllg ( Ottr.sr•s ]or 
proji!S.'>iUru.tLs througlwut rile ~wt ... Pinun•(/ 
a001; • ArrcirPtt• Ruber. NR.f\.1 groduate s1udent. 
a11d (ri~Jiu) flr. Van~ \ ··ri;~JIO, rlsSI:>!cmr 
fJl(!}essoro} g,:ougmphi• htformmlmt ·'>!1-:ilc ms. 
rl.llnk u lr/1 c.,urse pwlinpants. (photos IJ!I 
Keith SU'(Jrtlt d 

t ~g1ons and 29 ~rowin~ season ecodlmiltl(' n•!!lonK lor the 
stalr. as wdl as to estimate. nvc·ra~e tcmp~rattJre and pre 
(•ipl :uton value-s tor L'flch n'ginn. The rt-t.UOns were compar~ 
\ 11 h maxun11m <~rL-cnnes.-. (NUVII values product-d from J\tl-
v11r u•d Vc>ry lil~l l{r'-l')IUiiOn RadtnmLlrT (AVIU<RJ <;atellile 
im.Jgl..!ry. ·nn: rt~!l!.n -; alun~C'~Ut fll•l he m;~o to pfefiiN n~gt>ta 
lion distribution. hut are a valtJ,thk nt'W "'uun·t: nt ln "onnn 
tion lor Utosc lnt..r .. ~tcd In paramctPril'.iul4, .!l 'OIOI!,lf'al modt•lb 
with krnper<l1!Lre and pre·• ipll.l.tUort Hlal~. f<wloJ v.tlue ... 
• rim Hammond Wld Johrt :t-Wit> 

White spruce forest st:ruct_ur_e _ _____ _ 
1 nnalyzrd tlula rrmn lurr::~l ffifltJiludn~ rckrcnee sto:tnds in 

13 olt t~l' wlillt• ~p!IICC ~"LUlrtb ln 'W'\'en iJrupO~l~cJ (lr t"~lllh • 
l!shPd Rcsear{'h Nu urn! Areas (it.'•M-.j alro~s r~ntral A.la!:>ku. 
The s1t£'s :;;ampl~cl Inc ltadcd ~f't pt•nllnltr·, llnu· t11nc• h•ll 
Hpring~. dear wntea tiver fl{)()d[Jiain . dune, and 1leep luc·ss; 
n~rJy aiJ \ Vert llllglaeiated floodplain high ll'n>ll:e~ and lrlW 

dcv:tUon sot!l 11 slop.;s willt dt:L'P l~s .. accumulntluns art" t}' pi-
(.Ui t·nvhmmwnts sttpportin!f tar~t' ulderwhtte "'Pntn~ st..uub. 
Plot 1-l\l'..t:'.S rungf'cl It Olii 27 by '1.7 .rardl'l lo 55 by 55 1!-Hds. and 
1 nl tl a n : a ~an pled was '2 . 7R acres. Old •st dom.luanl wl1lk 
sptUJ,;(~ Lree,.. \l,t:fl' gprwr·.illv greaH·r Umn 150 years or ll.l!C 
(ulde~t ~~20 ye.tr<l) . hul t ru.s oldt'r lhan 200 vcars WPIC nol 
abundam . appn rent ly bt·,·,mst" ,r wihfEires on nplnncl sll es .. 
Total slond basal an.:a g!"nerally iippr<.lat'llt'd 0.40 JX."rct>n1 ol 
lite plot surl \C e area In -.r.mds f11l \ lih•cked wiUt trers. Larg· 
esl diamelt.'T wfllte ~pr .lL-e he('<'. iu !he star11ls Wt'rt' gem rn lly 
betwee-n l6 lo 21 Inches n.ml tht ht-ight of dnlllinant ll't'~ 
wus ~cnera ih j!rcuten hall 6U fePI '~ ltb mort. prorltletlvr· s1Lt.:s 
S11pporti11~ a lew trt"t:S o£98 feC'l Uur.lng tht 20'11 ePnlury the 
mt:U.n radtaJ ~t.,wth or dominant l.rccs on Ute mo!OI pa Ollue 
tWc sllP.<. hab been !>etWL.: •n 0.04 lo 0.06 inl'l tt.>s per year. 
•CTkn11 Jucla!:J 

Forest structure database 
We complktl arrhtw·tl. and ut.-tl\ltrd rl.tl.l rmm forest mom-

turing rr-1 crcm ·c plor.., tn 22 fc11 <'<;! '1. .ft"TCt JC't• -.tnmb. c:-.Uibli ht-d 
betW\'t'U Hl7~ uu.l l ~9t lrt 12 propost':tl or ~5Utblil>hrxl Re-
sent rl1 N.tlural An:a. 111 lh~ Chu~ueh and !ottgass NHUtltt:'il 
For!::!>ls. l1w -.Jks snmplcd were <Ill low elevn tJun und lliO'-'U)' 
hlgltJv pn ductiw. tnduding ~wvcrol riparl~ul Sitka l>JJrut:t: 
1->itcs, kHtllll lancbcapt"' s1n r I nrd wall._, a eoa.slal -;{aJrrno::;t 
:iill·, ami ret.:ent glat: .ll P 1 ·s ... inn :sth•,.. , Datu wm; rommlidated 
ln sprt<ctdsh, .... trxt 11 ~ - md graphic• files 011d nrchl\·et:l mt 
tht' fiou .. Ul.l.a Cr t-ck L I J<.:B cld l.Lh.lse 111 l"a!rbank~ and lhe- I til -

est databa"e In Conml ,..,, Orr..gon . HHrn' OJ)lr.:-. an: m..'l!ntah1ed 
iu Conralhs. Falrbnnk~ . untl rlw Von -.1 Ser"VIr•t: lk~ttltla 01· 
Ike In Juneau Hipart .. m Sl1 ka jJll.lrt. c:-.ttt':t:i am tht most prn· 
dlwlivc coa!'>t.al fort'~t . 11 es w ltl su pJ!Oft lhl' ln.rg · l lrN'"' in 
the dntaba~t· . Hiparian o;ites S11f1pOrted s~tu11ls w!tl1 an ;tv<'r 
..u~.e ha~ nren ol ovt·r 0.$:1 J)l'rt'cnt nf plot Stirfnrt· arra. an I 
,·lumluant 1 ree-o.; well m ~"I' 7~ incht?S in din meter and I 97 lt.:Ll 
tall . HemntJJlodn~ lw1, 1t.-d raptcl death an(i rc!!crn'nttlon of 
Wt!!item ltC'mlucJ, m uplnrr1 sill'·. Mo~l dominnnl w~tl.!rn 
hemlc>c k Lrce-s wen· 2~0 \t'af"- old err 1~::.-; a lr.w \vcre older 
thttrl .100 ye:u .... uncl only .t lt·w \'Prt' Pltlcr tJwn 400 yeaa ~. 

•Glenn Jurlmt 

OU spill restoration area ecosystem 
I pnsrxu"t:d . 1 syllllwo;i<. of liH: ccnsy:·aems of tr. area al· 

rf'c•t ed by the J 1)R9 E.~OI I t" llck-/.1!11 spUI for t be l1il spill r~sto· 
raUm• p~grdiD, ba!lt>d un publbhed lilt'Tltltm~nnd ~lorntlon 
prol!rrull tlocuments. ·n1c ltt..trine aud !:ilmrelhtr: et'tJsy!-.ttru~ 
of 1 be Non h G~llf or AI~ k~t are hroadly ><hnll:tr nve llto~l •>f 
1he area a.llectt:d by the ,..pill. llltl ~Ontl. •)llhc>: ..,!Jorellttr-b .md 
upland lnndlunus ;:~re ribUnctiVc nnd I her allcL.I lhelr adja· 
t:cnl mariiu: wmer'- iu uniqut" way~. 1 nduptcd arnJ tlcser1bed 
,L nc•glonal da...;sllkallon of sc~ments 0! shureltue and theil 

Agru!Jcm;·<llfs 



a.s::.o£'la led lanclscapC'-S and marfne waters . T he regions arc 1) 
l'r lnc•: William Sounc.l . 2) Cook lnlt:l and Ou te1· Ke 11ai Coast . 
and 3} Kodiak Archipelago and Alaska Penlnsu.Ja. The r{'p_iou::> 
n rt~ R useful way to understand 1h s pill <:uea beca11~c physi-
cal and biological d ilfc rences bel ween the rt·glons an~ present , 
the physica l and chemical pr operties ofth e s p illed otl changed 
a s i traveled fu rth er from U1e ini tia l sptll site . ;.tnd land own-
ership , resource llscs. local economics. a n c1 conm1unity ways 
or life vary considcruhly across the spill area_ As crowding of 
Lht. human population in to Lhe world 's coastal zones a nd d eg-
radRt 011 of the natural systems of coastal a reas aroun d U1e 
wnrld continues. Lhe re la tive valu<,> a nd rarity of th e of ll1e 
Nnnh Gull of Alaskn coastul a..n d marine ecosystem increases 
s ll"adlly. Th e ~pill Bet rn mot ion d ifferent r.ological a nd social 
pru<'csscs ac ross tbe affPcted area., som~ of which wil l con-
tinue to influ ence it for a long time. 
•Glenn J ulluy 

Global boreal forest 
24 I rcview<::d globa l literature on the boreCJ I forest to develop 

an r)\'Crview ot th is c.-xtensive and inr:reasingly im porta nt re-
s ource. The boreal forest region occ ttpies abou t l 7 percent of 
t.hf' ~rth's land s urface area. 1 dcHncd bor<:>al forc::>t as the 
circu m polar bell ul the far norther n hemisph ere dominated 
by A. limited m rmbcr of s pe.cies o1 pine. spmce. larch. tlr , birch, 
:-md pop lar. witJt conifers dominaJtl from a lar~e·· landsca]X" 
pcrspcclive. The boreal forests of NorLh America and Eurasl;l 
display a number or similarities. anti c ve11 c;ha.-e som f' plant 
and animal species. 1 com bined various \'("'gc rat!on mapp in!{ 
sy::~tt:ms into a rnap of Nor Ut Amerfca n an d Eu rasi;:ul boreal 
lorest that uses <1 com parable system o f Lhree borea.J fon>.st 
units. Th e forest -tundr.J oc('upie::; Uu: northernmost u nit. the 
sparse northern taiga (E u rasian na.ml'l or lichen woodland 
[North Americ.an nnm l:') is further south. and rnidd lc and 
southem taiga l ~urasial or d osed forest (North America) Is 
lht! southernmost un.il. lnformHtJOn from thls proj<:~o.: l. h as been 
lls t:d iJ1 an encyclopedia mllclc. in J)ut to stale govc-rnmntl. 
re~arch plruming. and graduate studies. 
•Gierm ,Juday 

Wind patterns, tree blowdown ---- -
Undt:rstan cli.Jl)! wind pa tll-ms and 1 hetr inll uence on tn-efall 

direction i:s tm portanr for many aspt.-ets of fme.c;t manage 
menL A large scale wind pa ttem map was revised anrl Im-
proved for a 275,000 acre study arcn on n o rtheast C hichngo1 
Island in lhc Tongal's National F'orest of soul heast A.Jaska. 
Evidence of -w1m l d iredion w<:~s detenuinecl from trecfall d l 
:n-tllon around the perimeter of clcarcll tS, trc-efall ci1rectton 
ln natuyaJ blowctowns . and trom tree crown growl h patterns . 
The principal direction or wlnd In litis study are<~. was from 
the southeast bu t evidence was ol>s crved or secondary winds 
from th~ n.ott h. These result ..: arc conc;l<:;t ent WiU1 a n a n a lys l!> 
of41 years ofwi nd direction data In the rcgrnn. ln terprela-
tlon ol the map indicated that wmds lilO\t> in a complex hut 
predic:Lable pattem over the larlth>cape, largdv clctermlne(l 
by the p redominant d irection of storm -winds in terac Ung wiUI 
topograp hy. Slands at particu lar risk fo r b lowdowu were lo 
cated orl slopes exposed lo storm winds and prut s of the land 
scap<: wher("' winds were com pressed or funneled. S ignificant 
changes of wind d irec-tion by t.opojlnlphy were observed. 
•Robt•rt Ott, Tim Oa n·eLJ and GlL"nn ,Juday 

Analyzing treefaU direction 
The d tre<' llOn of individ ual t.Tccfa ~l ~ WiUJ.in a laf').;ely tnt.."lc l 

forest ('a n give impor tant i.nformatwn about t l1e direction pf 
d e::;trut:Uve w1ncb at a s ilc-:>peeitlc level. We measured trcefa.JI 

Vol. 27 "Jo. 2 

d irection Ul a smnpl~ of l~e dr·ad Lr <.: L'"> ~ hSOciated w11ll 
rcccnl c·anopy opcnln~s .uul a ~'lmplc of uplt)Olcd trees of 
all sizes and a~es. Vile compared trccfa11 dirccUon tn pn:-
rlonun an t wind clin~ction as detennlnl'd by l.rcc crown growth 
u ::>lng circ u lor -;tuLfstlcs. R ·~ult.s established I ha t Lhc d ire!' 
linn trPes leU on level ~itcs was f'losdv a.li~ne<.l \V1lh the di-
r et·tlol1 or s loml witu.ls. How•·\'er on sites WlUl stet>p SIOiJt'S 
exposed to v.1nrh. there w~1t' three dlsum:l popu lr:uiOtlS of 
t.recfulls : I I trt:t~ thai fell s:lownhlll dt1e to grnvlly. ::mow loacl-
ing, soU nrove ml'nl, ~k · 2) 1 rc.-s Llia1 fell In Ou: same dJn.-c-
tlon a::; des1Tu ctlw wind~; <utrl 31twes lhdl fell In rlirt!<.: Lion!> 
sug~esting an lnlcrodll)tl of wtnd and ..,Jope. rrP~ -.izc a bo 
influenced Lrccfall direL lion. v.1th larger domlmml Lrees he-
ing the IIIOSt reliable ~u!de to wind dtrer.thJfl. Smgle trcef~ill 
(lil-e(·tion s m ust be used w!lh cuutlon tUtd a ~ooct andcr-
:st;,rnd ing of the contc>.h1 to mlerprcl Wind direction a l the 
sJl<.: or l<w d:scapc levl."b 
•Raben Olt nncl Glerm Juday 

Clearcuts ve1'8118 blowdowns 
l11e t haractertsUc ' of nnlura.l Llowdown ollcr a guide for 

ctevd op!ng s ustainable 1 im!Jer harvest prac.:Uces. We s tu d -
ied Uw e lTec Ls ol clearf'utwl~ versus largt'-scale natural tree 
b lowdowll!> o n n ortheast Chicha.gof bland in the Tongass 
"-:a1.inn.d Forest Hesult.s Wt.n> prt>llmtnary because stands 
wert" either ym m~.t (seVt n to 17 years old) dt•nttu Ls m· micldlc 
a~cd [ I 00 to 165 years old} w1nd orl~lnutcd . rn youn~ 
clenrcut-orfglnated ..,tand::. specie, richness ctpJ>ears Lo peak 
in the final s1.af.!.es Of hJglt llqhl l:'llVlronmcnt:-, jUbl bdol't~ a 
torest canopy develops. We eJwountered &l avcrn~e of 27 
::;pccic·s nt 15 10 17 years. 111cc cutt1ng. Tree sapling ch!nsity 
(average of 3 17 stem per acre) and seedling cover were also 
greatest in the older clc.a.rcuis. In dearcuts 75 percent oflo,g 
surfa ce: an 'n ann 88 percen t ol slump ·mr face area was U1c 
resull ofUmt>er harvest. Mlililk aged wlnd-onginaten stands 
supported a dense fo tt":> canopy wtth an average o l l 5 spP 
ci<'s. In Wind-orlJ,!Inatcd !>lands I rt'C ·aplln~ rlenslty was lqw 
( 13 s tems per acn•) and sced.Un~ t·uvcr wa.o;; prrsc:nl only In 
trace amou nts. A majonlv of lo~s in wind or1glnalt:d sL'lncls 
(85 percent of lug surfa~e areal pmbably OriA"inated f.roiJI 
trcc::s t.ha t were blown 0\Cr !Jy the winds that ortg1rwt ed the 
curren t forest !Hand s . Stwnp stutace area \vas mostly m ade 
up of trees thal died Ul Ute:: onglnal blowdowns (69 percent), 
b11 t l.ndudcd yo1 Hl~~r trees of the nment s l ancls Utal diF.d in 
competition (25 percent) slnLe a new forcs 1t·<ulopy developed. 
•Robert OLt (Utd Glenn Jtu:l.ay 

Individual tree volume tables 
Srunplin~ of <;pn.tce l'unlilnt• d ~ruplmslzing: the:. Copper Rtver 

area while pa per b ird l s;}mpllug bLJ:!an ami will IncLude more 
llian 250 Lrees m ;ed for site index analyses. Bals;1 m popbr 
wh ich includes western ulad{ cottonwood lablf"S wen: com-
pleted a~> pa..rl of a Utesls: in ac:ltliUou to sl:mc:lard tables, tables 
based on for m class were also developed 
•Tom Malone a nd Edmond C Pa.ckec 

Future of forest products 
~~----------------------

Du ring 1994, log shurtagei'l in Brilish Columbia and 1he 
Pacific: Northwe::;l caused substanULJ.l plict' increases in sp1uce 
aw lo,t;:> an d pulp logs . Murkcls for 1\lttska spruce saw logs 

developed i11 Or~nn a.utl pu.Jp lo~.., wert· markt>ted m Bn1 L h 
Cuhu11bJa. A sim ilar dc:\'elopment Ol'ClliTI"d lor ~prucP and 
lodgepole pin e- h om Uu: Yu kon Tcrrttory where Jogs were 
trucked to mills •100 or more wiles. 
•Edmond C. Pu.ckee 



Silvicul.tural systems __ _______ _ 
A major concLm in a silvicuJtw·al svst f'm is gainin~ a d -

equate ~egenera1 ion. that is both n umbtTS per a en~ an d a 
fl ee to grow condition. Season 1 1t" p lant ln tj may signilkanlly 
impact survival and growth . I aU 199-l ~>urvival of rhe Tok 
f.,(!vcls of-Growing-Stock s tucly plantin g o rnid-AuC(u s t HJ92 
ol"white spruce. black spruce. Lumara<'k . a nd lodgepole pine 
exceeds 90 per cent. This desplk lhe t".arly severe cold and 
he.<.tvy snow the September following planting and the druughl 
conditions following growing season. Nhdt. one study site, 
the exnllcnt. survival m erits furl her invesligalion into U1c fea-
sibility ot late .summer plii.nUng. 
•Edmond C. Packee 

Managing forests for biodlversity--=-----
AddHwnal forest management effort concentra lecl on the 

rauana Valley. The bird spcries' list was sorted to add1 ess 
only the species found in the Tanana Valley. Similarly. re-
'>t.<Lrchcrs developed p lant.. mammal. fish. nnd runphibian lists. 
No species fo und at lower e lcvatJons or iu forested a.re<~c; of 
the Ta nana Valley are enciangcred or threatened. Some con -
s ider the Townsend warbler (0 ndJ-oica lou.msendQ to be a t 
r isk due to habitat changes i.u fts breeding range. A rcvif'w of 
the litera ture is underway: prelhuinnry efforts suggest l hat 
this bird uses both s pruce und mixed hnrdwoorl conifer cover 
types. tn the nt.ixed cover types. habH.il u se may depen d on 
~ome spruce extending above Ulf~ gem:ral l'a n opy. 
•Edmond C. Pacl<ee 

Summarizing Alaska forest inventories 
-Efforts to surnm.ari,;e agcm:y lnvcnt.or1es continued. 
•Edmond C. Pncket 

Reforestation stocking standards ___ _ 
The second fall survivf:ll of late sunHnf'r planted conifer 

(bl,lCk spruce. while spn tee. tamarack. an d loclgepok sct~d­
Ungs) continw:d exc-eeding expectations (greater than 90 pe r -
cent survival). The decreas e in <;urviva1 during the second 
yea 1 suggests that. two year sunrlval values will underesti-
mate long-term s u rvival and s uccess of ope rational planted 
trees. Survival will be assessed annually for t.he next th1ec 
yr.:arn. 
•Edmond C. Packee 

Forest health 
Spruce beetle inlestatiof\ now cxr.eeds more than I million 

acres. Acceptable approaches to good sanit.allon depend upon 
srvcral crucial item s including: a) definition of for·est health. 
cwsystem health, u nacceptable infeslation leveL b) de tenu.i-
rml hm of infest.at.inn impacts on wildlife and fish. water qual 
llv <:UJd flow. recreation (ac tivities an d aesthetics): and c) costs 
111 lost values. C urrently. I am s upporting the lead effort of 
otlH•rs as well as deve loping clear definitions a nd interpre t a -
Lions or (:'ssential dennitions. 
·~nond C. Packec 

Site index: 
S1atewide and regional balsam poplar s ite index curves were 

published as part of a m as ters of science thesis. C:un'e st ts 
for north and south of the Alask(l Hange wen ' significantly 
tliJTerent.. Curves lor tloodplain s ites on the Susitna River need 
furtiler refln emenl . \Vork on other species continues. 
•&lmond C. Packec 

Growth. yield of balsam pop_lar ___ _ 
John Shaw bllccesslully d efended his m;-•ster's thesis on 

the _growth a nd yield ofbals mn poplar (includ ing the s u bspe-

< le~. western black cottonwood). ·nteSi provide.'-' lnl"ormatlon 
nn bile index. site charac-krishcs. sltP lndc'-., lnt.lividual Lnt-
volume equaliot1s. amt taper equ<1tions. 
•Edmo11.d C. Packee 

Kenai lowlands forest stand 
During 1994 re~r:•u-chers snmpkd two add lhonal ~prure­

s lands (t.hn••· plots pt·r slamt) and colk c1ccl concc:; from ead1 
s ite to quanti.fy thl' j.lmdicnt of hybridization lrom fillk.a spnH:l" 
to w tt ill. .:;prue . Soll ch t>llltl a1 nn d phy:->icai analyses wt:n: 
completed . Data arc n11 rent~)' b ing analyzed ao part of a 
master 's llicsls. 
•Edmorul C. Packee 

Permanent sample plots 
hl June 199-t, w11h partial Unanrie:1l suppo1 !rom the AL'lslw 
Department of Naturul Resources Divf:.,lnn of Fores t ry. we 
began in s Lallf11g pcmum ent sample plots. Rt·searehers u!iinfOt 
Lhe p lots will: a ) detennine' growl h rak.s of l1 ces for various 
k tnd<; of stands nnll !-.>lt~s I)) define m ort ality patterns. c·) tk -
tcnnine "ingrowth~ r ~t'tllin~p;; und saplings. ami describe 
changes in s1and slnJrttu- . Th•· one -tent.b ocrc plots will be 
remeasured every five year~. Early emjJhiD>is bon m ixed hard 
wood-white spn 1ce st.anrts wi 11t n !.he Taua.n a Vallt-y. We 
d ra.Hed an initial procedure-" manua l. hx·aL~d SO potential 
~ltes , and established a limited numbe1· of plots . 
•Edmond C. P(Lckec> 

Forest succession ---
T he tran sitlnn fr om c:tldl'r (1\lru.ts tenu!folwJ to balsam pop 

lm (Popttlus lxi.lsam ifera) Is a rTJticd.l luming point in p ri 
mary succession ou thr- Tauan .. River nooclplain . Chan~es in 
plant species result In large chRJtges in "11 cycling. N fixation 
anrl nitrifica lion d eere< tHe ;md the syst.Lm lx't·omcs N -lirnil<>d 
with :-.JH, dominatin v; the tnornn:nlc N pooL Ba L<tam poplar 
coniains large qnantil.Jt"~ of tannin!!> .md h,w-rnolt>rular weight 
phenolic com poumb . \Ve C\'alw~J cd the rnt<ch mllslll by whit'h 
lhls transition in N rye ling o<·cun:; .1.nd th(! role of popklr chemi--
<:.'11 '3 i.n con trolling the lransillon. He-;u lt.s lmllt:alc that riur 
ing th e t:'l.lcler-vopl..tr lrum;iWlll soil m icrobes ~o fmm C to 1\ 
limited. ca using the shill fron1 an op 11 N-rydc to aUght onf' . 
Poplar tan nins fnhib l! N fiXallor 1t1 alder. Poplar tannins ab o 
inhibit m icrobia] acllvh,. inr 11dtng II: num·rnlt,;aUon. Pc1pla r 
low-molecular wci~hi phenolics, rm the other hand. arc a good 
microbial enerJ.ZY sot rn.~r anrl tnduce N-tmmobtlizat ion. Both 
by inhibiting gross rnlnem.l..izaUon lJlrl stlmu1uin~ immob ill-
zatio n . balsam poplnr may re<'uce salt N-availability tUJd 
thereby gain a compeiJLive ad •anlage. nl..lowln~-; ll Lfl enter the 
fore.sL canopy a n d StH:e<>ecl allier. 
•Josl1un Sch.inw l n.ncl. K~ irh \'an rteve 

Digital remote sensing primer 
Multivariate covartnnce matrix, Fourier powt>r spcctnun 

texture nH::asun:. princ:lpal com ponent ei~eiWaltJes . .. U1esr art~ 
typtcd1 terms in .. Introductory~ n.:mote sensing ll:xts. Sn cb 
tf'rms can in tlm!da1t' n yone who Wl:lJJ I..S lo begin JeanJing 
about digita1 remote sen:-:..lug. lllls prim er HJtrodut'es bnsic 
digital renwt<..: sensi11g usi ng simple examplt><i from natural 
resource applications. The prlnwr is designed as a self-st11cly 
workbook with exerc! ... e-~ (and &.•luUons) a t lhe end of each 
chapte r. 
•Dave Verbyla 

Mapping active wildfires 
Every day the Univelbily of 1\ld~kn Falrbanksrtt~ctves ~>.J.l 

ellitc hnagcs covering the entire slate ol Alaska.. On~ ol Lh 
ehannels from the sakllate sensor 1s a Utem1al ch annel that 
is especially heal . i' ll!ihtve. This ~Atdlile -y~tcm 1s used s 11c -

5ummt-r I I' ali J9Q!', 
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cesslullv in 1a 1 ge, n.·mol<> an::<!!> suC'Il as lhe lruplc~ tn dell'tt 
and map wildfire~. I iOW(•Ver. S tlrll ..t systP.ru lta~ not ht~l arl -
cquatt>ly t~stcd for h~h latitude rce;ton~ wbcre Jlnlblcm."' !i.Ud1 
as l.1cl~ or night ltna~cry in tl1e summer. c.:oolt>a Urt's. ancl t lourl 
ondtllons d ltlt:r compared to I he lroplrs. We a!-<" It:~ ling 

wheU1rr ll1t.~t: problr='m" are si~Juhcan t In producing c.Jail~· fire 
map~ ill A.L_L.•;;ka 
•Vm.v Verb1.1Lu 

Bias in vegetation maps? 
----~~---------------------tl0\11 acf'urale is th;a t vt."gctatlon map·t A torcstcr miL:IttJool{ 

..tllbr mHp and SPI' I hal mo~1 oJ the commercial whJtc spntre 
o;ta.nds were corN"UV mapped, while a moos{' h10lo!{ist might 
notl('t' that sl~llllll'ant areas of WIIIO\\.' bavc uet·n inCQfl~CLiy 
mapped as black spntr ~- The!-ie two mana~t"n. voulct differ In 
tiJctr conclll::.ion.s a buLtt the \'l'~c-t,tlion map ~wcumc·y. There · 
forr a mort. objf'cll\·c. quanUtallvf" mt Lhod ol a!'.:se~ing the 
acr.ltracv of \'C~clalion 111..1.ps hns bet·n dt velnJit'cl. I Iov. c:vt.:r. 
I he:: c:slunatt> ofmupnc( uracv dept" nus on hm•. \r,J.lld.tlir•n c:hltn 

2& arL ~nmpkd. 'Thl~ estimate ca.J t be sl~nlilt.:antly h1a"cd Con-
sf'rvntlvc bias means tha l 1hc at·tuFll .u:cunwy of the mal:' is 
hetl.cr than I he qu<tntllalivc> estimate. For exo.mplf'. we h..tve 
dcmonsu aled U1ol a mnp can be Lheorettt·aUy 100 pcrCt-nt 
3C'f ll tdk and yet It might be quanlatuU\·ely ~sse&.cd a~ bci.J1~ 
le"'-.., U1an 50 tttrcenl HC:i'Urnle il validatmn dut.t are sampled 
using CC\11\'\!UUonal tnt'lhods_ 
•Da1:.P Vi·ruyla an.rL Tim HammiJnd. 

Studying spruce, alder interaction 
This Is I he founh growin~ s~son fort Ill~ lon~ ft::r m study. 

P<tllerns. of ,-owth amonr.t wl1Hc spnu:e and gree11 aldc.r cou-
tlnw· I 0 shift as. tncU\idlta.ls lJt.-comc larger anu be!!lll to COill-
pdt• \'vith nt>Jgllbor!n~ plnnt.'>. 'l'o date LhP-re ts a simple posiUve 
correlal iou bPlweenllic dlamell:r growth ot spntce t.rccs and 
spat·il1,_. The rel<~Liunshtp bdween height grm\1h and !'>pac-
Ing iS mo1·e compkx hoWc\'f'T. Trct:. \\11h the mo:.t available 
area ¢rt>w the IP::~st Ju hct~hl, I he best ht>!J:,Itl growth was ob 
sc.rved Ill t.r.-es a lnlc:rmedtatl: spacln~"· The [ll"eM:IlCC of :11 
df'r in u plot dtd alul si~nlflcantlv !ntpat't thr ~rowtll uf sprm·t• 
in thnt piaL A stud.r of alder rcproctw live ou tput u~~.an hi 
IH81. Agtrat whit:'h seed wa~ first ptoduc:ed wa:; dmma lkally 
aHcctc:-d bv :;pacln~. v. 1lh far fewer dosE'ly ~paced 'llden> pro 
ducln~ ~c"t."d l11an widely spaced. Following lhl" 1 BD•l f!rowtnL! 
seasun. all .;;c-c-ds and £1UWS were collecLl'd from ln•cs thdl 
had firs t produ~'d Sf't'd in J H9:.j (I hcir sf'rout.l year's repro· 
ducU\<' oulpul). Fur Lltc o.l-::1 trtt::; Ln thl'> ::Mllnplt!', then: was no 
rf'Tal lou~hip belwtcu reprudut:U\'t! m.tlptt L and l:op;.wing. 111 
199 L scvem I hundred more alderG IJtgilll to [ln~t.luc·L seed: 11 
relationship lJetwL-en density ami ,w10unt ol o.;t·c:cl proclw t.-d 
wiJJ likely be observable IJV lht> e rtd of 1995. 
• tncln 1 •. Wurt7. 

Tree foliar chemistry ----
Changes in Iollar {'hemi&HY result ing from chrmgc:s in filr· 

t>Sl Ooor ancl m.illernl soU moislur~ a\'.l.ilabl ll t). forest floor 
microbial em:rgy SUf.lpl~·· and nllrot4cn nvaUauillty were m-
vcst1~Rled acros-,. U1e sutTf$s[rmal S['quenL't'b ln hoU1 upland 
and floodplain laudsca[M' 1 osltions Vl" tippli.erl I lm~c amPnd-
menls su,l!ar. sawdu-;,l w1tl ntt.ro~c·n lt·rtlllzM lNH l\0). lU a 
<;eries of Utree upland and tour J1oodpl.lln s ut'f'P>.RlOJwJ E~i1P.S . 

·n H.· sugar and s.."'.wdu'!l lt.caLrnents were dP.Sil!IJttl Lo mcrea~e 
tltt carhon:nit.ro~en raUo (CJN) of the l orer'\t lloor liJ v.a..lucs 
l.ypit'al of lJl ack RpruC'C' s ile!'. (C/N "" :JOJ The nit rogen fcrtll 
lzcr trea1rm:nl v.-;1 ~ dcstgnt~d to equal e>:>limntcd vt.:arly N 
m iner.lli.zalJon l11 an llll"mpt Lo do11hk available n.ilro~en 1t1 
I he furt."st n t111r A moi-.ltuc exclu-.ton trf>arm~nr was designed 
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Roh u•cu;lt rlt'mrtU.'.IfOlc' ... [1m[ It I handling fJri.KY~IITt~ durirrg a oours.:~ 
h~·lcmgltt on compos1mg m llw GtY)f!J<!SCIIt J.~<unnlcnl Garrlf'n:;. Lt.YU:h 
1t'Orlu.'tl em 11 C'OIItf1osnng projert jor hi.s ma.srt.r·:. Ult:.~L'> . (pilot!! b!J 
Kei.L]I .Su v.u m rJ 

lo rcmovr all summf'r J<.L.i.ni til imttJ the It • atm!"nt plots. Fu· 
llnr phosphorul\ ~ouet nlraUon:, werl" higher In tlw u pl.md 
sites than on I he floodplain We found no conslsLt:.nt dlffer-
enct"s among sutt'!'sslorml sl<ll!t>~ within ,t lAndscape unit. 
llw r-ft!.'ct Gt eJU1tr sufl;lll or sawdust treatment was d!'cr ~<!.tied 
luhar pho-.pltorus eom:cnlrnttons. Su~ar produced more sig· 
rill!t:ant dlffrrem es tlum sawdtiL.t Su.~ar rrt:alrnent.-:. de<.'n-asco 
Jolia.r nllrugc:n exc-f>Pl for whit I' "lpnH'f'. while fe.rtllazn tended 
LO iilfte< .. '\Sc foli::u tUlJ·ogPn, lll Lht.: ~f'C'Orll l Vt>ar roJhmwe; treat-
ment Lhcre wa:; no lnrrea-;e in Ioiiar n it.rogPJI Nmcenlrallon 
rel:Sullinl! trom fcr111lzet trcatme.a11. 
-John )nrit:- and KcWt Van Cit~ue 

Course work 
I contlnu~l condun1rH! rc3ee1rd1 lrt the fiPlcl:-, <tf bolh natum.l 

rcS<Jurres lLtw ami field ccolu.s.zy while kad tlHg four f ounses 
during the sp11ng ~£·mcc;lcr. All 1 ourses rf"llltt-d to 
em••ronmcntal wildlife nncl natural resuurr·ef.< law. The le~;t l 
re~t'urch com,mm·nt C'f' tliCrl"d upon analyslp;, 1)1 the legal 
t'OI1t:4•pt ol sushtlned vidd :met intensive 111anagenwnl for 
(riT~!:>Lr!al game spf'Cit'.l>. The ct·o ltu~ical resean.b focuSt·d on 
soil plnnL lnlt'ra\•tlnns in Sllb·an:Lic alpine ru.ndra as well a.c;. 
t..level opl.n~ anlnrkx lor m ·a'lurlng amhropogPnlf' dlsturbance 
efted.s in xeric alpine /.OILC~. 
•llarn.J Ho.der 

Rural economic models 
We bc~an developln~ a l 'nmrnwiity ami ctonomlc l' ofilr f(lr 

the- Village!;; of Graylin~. Anvik. Sha~duk. <mtl Hot) C rnss. 
This publkalion is nn in1ennetlialc product in the on~oin'( 
rural rt·~ion<J l ccttnomic modc:llin~ f"1lort and ll e..'QIJI1lne5 the 
c ush cLonomy lor the four \"illnges .. nd c ompa.res it I o 111at uf 
Uu.• Ytlko11 -Koy11l~uk Census Re,(!ion a~ wdl as Al.a!Ska and Ill~ 
Un ltt"d Stales t!t'tmomte.s. 'ntc U.S. Ut>purunenl of Commerce 
Bureau of EC'unoulic Analysi:> daluh<l:-~e and t hf 1990 Census 
pro\ ide b<tsk daw. liet: au~c lhls flallt doc..-. nnt t't:lnlaln rltta..Lit."tt 
mforma 1 lou I o df's<'tlbe t ommuttity r.conomiL'S In AIRska. It 



has been ampHficd bv out· d;-ll.t. We exumint>ll Lht subsisLf'nCc 
t f·onomy usmg infor mal ioH from a n~p01 1 piJbl -.hr d b) U:tt-
T ana na Chi< fs Cunferetl<..'t:, lnt:. for U.S l'i~i1 <:u lfl Wllrllift> 
Sc rvice Hera u~w we nc~d d mor<' c umpk l v dest' lipllon 
mcorp ura l.i na.! l1me &penl by rural residents m ~\Jh;;istf't ln· 

prw rices, we- will comple te a 1 egional L-conomic modd f10m 
lhe litcr.atun· oral hJ-.lori<~s. and lnkn riews. We are condru Ling 
work in oUH, r c·orum lltl ilit-' s il1t luetin~ Nom(: unci Ddt::t 
Junction 
...;osltua Grcr'llberg. Curol ~- Lt•w(.<; and Hnns Gf'lel 

TheequiUbrl~tbe __ o~ry~-----------
1 con l inu cd work on outrlnur rc< n·atlon l!lana~ nu nt 

locusing on devclupin~ 0 C: OtlleptLta! modd [r r JTian .. tgtm( 
nflturaJ resources for rccrealion. I cornplt'tcd a ro•viL't • ;lt td 
&llulysis ol the mana£!t>mer tt lill"lctture to l>cltP.t undcr .-.,tanrl 
Ill• strength!-. and w~:almcsse~ of 1 he histo rical mudd-; of 
r<'<Tca1ional r·t:~.nyln~ l'apaC'~ty am i limits <>f ncc..-cpuble 1·hange. 
Ba!ied o n thl'i n"• iew. a new nH>df'l was s\·nllu:sizert lo 
ovcrco111e dcfi(•teHC.iL's of o ther mndcls. Carrying eapaC'Ity then 
become· I h~ rcl·reat tonal U~t" pat lt'rn r r l'alecl by the 
Illilnagct·ial programs applied Lo th~ area Tiu- u se p<.1U ern 
h as holh socia l a n d c cologtral imp.H•r ... . TJw stabilized 
relationsh ip betw een lht. recrentlouul oppnr1untty prnvilkd 
b:l- man:-.~eruent aud the rcsulllr1~ pattetu ol u~e J::; dt:>.!<icrlbcd 
a~ an equ1lihrium: lw nce the new m odel 1 · cnllt·d r/lr' 
ElJII ilibr iHm TI1eory. 
•1\lun .JubenL•fUe 

Testing the theory 
ln ,June l9q4 , Wt' begau a nve-ycar ptiUCCI to lest po=~r"' of 

Lhc syulLe.sized nmd t>l un fon·.,l re< redlion<tl ~nvironnH.:nL" ­

We starter! tllc pcrfunclury pha!><' In J uly tn dl'lernunc the 
be~t si te to cond u ct the l~rritor1:-tUly ,turly of rec-rcdtJOnal 
t>nvironmcnls rmd chost> U1c Gullm n a RJ\•t:r durlug the kmg 
salmon run hl~au!-,c- o f I h e it J ltill't~ l'Ot:lpc iiUon for lim1ted 
rr<·realjo nal s lics. Obs <..•rv· tlonal d.Ha \Vill ht> t'(J\lf dPtl lhrr1tlg 
I Itt-· 1995 Held season . 
•;\lun Jul>erwWe 

Summer, winter recreational impacts ___ _ 
K.tlhy T iel<" n grarluulc stucleut. complel~d lht.~ datn 

Ct)\kction portion nl h Pr study ol hnpa<:ts of rerrtaUonal u~c 
on ~round\ q4elaUon. Sht: indurkd hoU1 sumrut'1· and wtnlcr 
uo.t\ p atterns ,md t11~ir impacts . In 199fi ~Lc \\rill mcaslJ re 
ho\lo fast the s ite rc:cm·en, f'rom lhc i.m])(tSed lnlpal't.s. This 
study h elps asses:> impad!:> o f spf'eilk fm~l re< rcatlonnl t.Jot: 
patterns 11nder th e Equilibrium Theory. 
•:\lrtp J ubenville• 

Composting yard waste 
H11b Leach completed a :.Ludy. par l of R mas lt'T o f ~ienc~: 

the. ts in Na t u r-dl Rt>s ourccs Mau<~f!emcHL conslc.lc rin.J.t the 
feRslbilily of C<Jmpnc;tiu~ yard wastr in U1e <ltv ol Fait hank..;;. 
111c s tudy con s idered us111~ stc parart colleclion :11)() t"-dstlng 
\ard w aste c::nmpn,tin~ ll•chn ology a :<. an a llematlve to 
comingletl collt·clion a nd landfill dbposaJ ol reside ntinl yard 
wa~te . A qlw llonnatrc queried d ty n~::.tdrtLl::; about thc>lr 
interes t In such a prugran and U1t>lt current mr thod s ofynrd-
waslc dis pos a l. A pilot plLk-up prngrnm determined amOiilll 
of ya re! waste U1at could be collt't ted and lis comp o,.tllon . 
Costs or a s eparate collecttm1 pro_!.(l~lll wer-e <1bO uewUr-cl. 'llw 
3Lttrl\' con cluded that i t is not feasible from<. <.'OM~ 8J:1dpol111 
tu u~ cit) pers onnel ror :;.epdnllc cullcc::r iou of }·arrl wnMt:. 
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the Stalt Umv~t ::.Lty nl the HtJ stan t\ catlcmy o1 Sch·nc r•s m 
:\lm o<;lblrsk t:mu pleiP.rJ his rnn~ILTS m resource c..'l:onomks \\;I h 
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began in the m id 1950s wflh . 1 -,mt~ bomc~tt·<.tding pro~mm. 
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•C-llmt E. IRU.'t..o; Hrms Grrer, Joshuo Gnu?rWL"TlJ and Ed ;\roblo 



Facu ty Publications 

January 199 ....... 4 -December 1994 
28 Journal Articles 

Ti1k 

New d irection s in th e Alask '1 king f'ra b imlust1y 

PodzolizaUo n in ult rnmu.Oc materials in southeru..t. 
Alat.ka 

Cemented ultrrunafic Ull J)eneath a Podzol in 
suuU1em;t Ala s ka 

An analysts of I h 1• potenUal Impact ilf public l.ru.!.t 
doctrine on t hf' sovcr<>i~n·~ use of its eminent 
doma1u pOwf'r 

POII:'ntia l legal s tand ard::; ftJr rcsolvtng U~r R.S. 
2·17? righ t o l way L rbi s 

Ch;;rrarteriza tion uf ;m astumosis grnup- 11 (1\G- J 1 J 
of rhlzoctonia sOIHni 

Mttllilll! qu alily o l unlcu lm and ronvrntional 
UlJt'ring n e<H-isogcn.le ba rlt·y lin<•s 

Vouiatlo n fm· grain fill l'har aC"teri sUcs i ll 
nonht. rn a cla pt.etl hnrley cultJva rs 

Yield com ponent com p<:>n snuon ln unlculm bar ley 
Uut".., 

Calrulaled Angs trom's lurb idlt) coeffick n t:; for 
Fairbanks 

1'be Russian salmon industry: r\h.s.ka's n ext bl4 
thJT.ll 

Allocau ve consequcnrt>s of pot lim its in lhc Bris tol 
BaY red king cra b fi:.ht>ty: a n c'c:onnmlc analysis 

l!:stablishrnent of moose browse on four grow1h 
med1n on a proposed m1Jw sUe in solllhr.:cntral 
Alaska 

A revt·nuc analysL•; of lll~ Alaska p ink. ~<lh110n 
llshrry 

Bu11ed :!lo lls on S cward Peuin~u la : a v.'iudow i.Lilo 
lh~ paleo~m,ironmenl of Ute lkr1ng Land Bridge 

Agroboroctl is Vol. 27, No.2 

AuUJ.or s 

J.A. Gr~t'nber~. S.C. Ma htllch . 
R.C. Milt r-lhammer. :vt. Herrman n 

1!. B. Alex <Ulder. C.L. Ping. 
P Krosse 

E B. Alex.alld t>r. K(... Grah am. 
C.L. PIJII~ 

lLR. Bader 

H.R. Bader 

D.E. CArling. C.S. Rolhrock . 
G.C. MacNiso , M.W. Swet<tlngha m , 
K.A. Bra inard . S .A. Win ter 

S.M. Dofing 

S.M . Oofing, C.W. Knight 

S .M. Dofin~. C.W. Knight 

J .D. Fox 

J.A. Grcenber~. M. Herrm ann. 
T. J oh uson. A. S trcletsky 

• LA. Grccnber,a;, M. llemn;,nn 

D.J. IIelm 

M. Herrmann, J.A. GrE"~nbery 

C.\>1. HoeOe, C. l .. Ping. D. Mann. 
M.E. EdW&rds 

Wlwre Publishl.'d 

Agnbu_<;bw.ss : An InternatiDn<J i • .J. 10:2: 167 
178 

Sml S('/Pnr:e. 157:46-52 

Soil Sctenre. J 5 7:5:;-1')8 

Pace ElltJIIOnrtiP1ltal Law R<.•Lt/,'UJ. 11· 185 

PhytoprJ.t/l!}logy. 84: 1387- 13!):1 

Ada A,t;rlcultur• Srandtnautc<l. 4-1 :!::18-93 

Agmrt. ,J. ~6:273·276 

J . Clluw.te. 7: 10: 1506- 1512 

Aprib~!>lness: An1I1J' mulicmal J . 10 ·3 :24 1-
251:1 

Nort/1 AmeriNrn J. Ftshcl'lt..s Aftm,ayf'menl: . 
14:2:307-317 

Restoratltm F:cology. 2:3:64- 17~ 

North American .1. F"tsheries ManayE·ment. 
l -\ •3•537:54!~ 

C'11rwnt R t'SL'Qlt:h in l'lrtstocene l I . 134 -1 36 



TIUe 

Dlffrt-c-nllal tW li\-.H 11'1 uf 1 ht l..n:a~ t rh, lc-utJt! "yntlw,.;,, 
g~·m hl Uansf!<.'J\11: lub; ~'t'O by CnJTlpi.IUblc nm .u 
liiTlll>·•lllllr str•Jtl;; (Jl l',.,cud e>mnnos sohman·anun 

Badaiul indut·ed actiYaUon of an i\r.thlctuo~i~ 
plwnJI.i.lnttlnc a mrut>Jilu !y.1~ .. pnmtocer ill transe:<:nll 
lt!b:1CCO plantF 

1~~:,.1 mllun uf sr O T p.mrhrom'-lllc o t~llltl tma,gt rv for 
po.JaUnl! roatl loca ton:,; IU a h . rvt>"'tt.-d fnn:!'tt au':a 

>\. moc:lel of l'lllvsantlu:mum Htcan r-lon~aUou 

l1<!t ompnsllion anrl N mim:r(l liz::tUtlll fmm lt;~uuu: 
a uJ n on lc.Qu n t,. t'fOJl. te'>i<h ~<; In a , .. h.u-rtlc- sml 

~ h:Jraclt·ti / .. atlrJtl o f il rhimClOlli::t fWniLro circinala) 
tP.ol.•t~d lrom Alaslw n HJ.1T1• ttllural sotlh 

Ar ,..,tomns1s group li\Gl a ffinity ol pcc•lir ts.oeylllt: 
tZvmo~r;~m) 1-(ruups (ZGl f T~h izorliiiJiu solant 
lmm the We&tt-rn Au:.t tli.m Cclt~..tl hdl 

Co111po.111son or i<U!>'>IIJD. A111~rkan .• 111d C;mctat.lillit 
da!>st0f·ation o f ~d1 ctt'd I mrtra aud 1,1iga s 1Jl.s in 
N,l·: Rus:..-ia 

PrE"\' de11c • anc' palho~crtldtv nl m{lbtuwo<;n> gr•ups 
of nl1i;wdon1.1 <;Obrl from ·.\'!Jt:al ,m\1 sugar be 
111 ·r .. ~xas 

lk«t-uu urcd ro'lnclt."t!r s c-alK qualll'i 11 s aJft:dc:d h~· 
a• liLlXId<~nt , a nr.l frot.en ><tora~e 

CiJn.-,t-rva llv<' bi<ts in da.s ifiL .. Ltion ..tl cur;Hy due to 
J:-IXf I by·pixd ( ''mp 11~)1 1 uf <'la.s.sHiL'd imat?,es w i tJJ 
n·fc-r<"nee qr Jds 

Book or Chapters in Book 
1~oo~ or { hilJll•'r flllt' --

llro;.~cHral ·on:s l ( 12n I 301: Low scrub ahn rb 
!Jill h <'oit"i.l('t."''U'1 r 13-l I :l5); \VhJI.c :sp n.IC('-p.lpel 
I.JJn·IJ (139 l-10} 

l.lgl11. lemprrntm t' rm rl t'tlrbun (h n:-.1rle 

The pro111iru-nct: of Japan ln U1c .AllisJr:, 1,1ug 
f'r:lb lbh<"T)" 

CultlJIIlll'r illtU!rHlOI moJek ano t:>.ptc<rl syslc!U.:l 
fur prc-chcUnj.\ pmdurllvily drcllm. 

Titt: Alaska ft-J,:.Ion 

Amhors 
~ -- -- ---~---

Y. l lu.ulJ!:,.J .H. Mdlcalll 

V. II nan~. ,J.Il . M•·&ath 

H. Jazcmli. IJ.L. Vr-rhyla. 
D. L. M11rphy 

M.G. Iwrl~>.,on. R.D. Hl'1ns 

R1'. Konll!t. \1. 1.. Corb.wn 

H H . Ldnt•r. D E. Carhnl!. 

G.C. \tarNI~lt D.E . C.nJ[n~. 

M v.r~wccunghnm. 

1\.A flr.J.Lu.urd 

G .G. Mazhttova. C.l . Pwg. 
P. Kroo;._ 

C. \II. Hu<;h D .E. (.m·lfm(. rt \1. 
II .trH· , m 1 . , I . T M a lh II"!''Ifl 

G.R S,mtp,un. r L. Wurll. 

K ~- Sw·ll1~tn M.P. f'enl1r-lrl 
C.l. Out ko. RF. B.trun 

D.L. Vt"fbyla . T.O. I !.munutld 

Autltors 

D .,J. Hdm 

M . Karl ~UTT. R LarsOn 

S.C. Matuhd1 . ..l A. Gteenhcrg. 
R.( . MJUdlwrnncr 

M- PrOt:. 'VI . Ram;cller. J . Ya1 if· 

D. L. Vubyln 

J.C. Z. S..'l(!a E .L. Pm·kee 

Where l'ulJI,~lw<l 

1'/wlogntl!lrJu:Jrfc Eri!Jitli'cr/ny um/ lo/emow 
.s. no;trtn. 60:1 119 145 

.J.Atw•r. ~·. Hor1 . Srlcnu e . IJIJ·-!03 -.07 

llfnl F't rt. Sm 17::-!oU-275 

J. Ji"nod &1. 5~(l): 7 lti-719 

lllleJIIfiUnnal J. Rrmotc &.n!-iil'lq. 
16!:11 58 I 587 

Rn11ydmuJ COI't'l types 9) rlu! Unued Sttlti·~­
Sv\ .lt!lv l••r R<tn .,. \Y.tn '1\"lrlt:nt. DcJJvt:r. ,·o. 

Ded(lli•!J plur ' n·: ll llllHlll(ll Oil l}u r.ulture Ql 
bl?ddiiJ!/ plant, as u !JI"l"('rthUtL~t.' C"mp. E..J . 
tlullumb (crl) !Jull Pui.Jil:shlng, Bata~'lfl, 11 .. 

Uridl'rstandlltrJ IITl ,Jupwtt'sl! food 1.111Li n_qri 
ntrlrkt>r: (I illulri(aceU:d up[1Qri!Anil!l A. 1>. 
O'Hu 1rke fed.J llaywu1'J' f'rr,..-, lm \ 1Y pp. 
l'i7-157 

/rn~acr.o; t'!/ han~·sttntl mt lullH ''1111 t;lli:­
pwtiHclii'Ii!f. \\'.J . Uy1·k. D . C lie. N B -
('am~rluril (cd l Chapma1· & 1:all. NY. 

lntrPdltr tiurr loJwt '• Hirl rent.•u•uJJI<• 
resoturt's. C.W. SIH1rp1·, C.\V. J l r·n ee W. F. 
Sluul't:. J. C ftemlc led,.,,) McGraw Hlll 
hL<- . NY. 

Hf.'!JI{TI1al silt•lnlllttre t"i{ IIi•• Unit :"d Sr~tles. ,J. 
B:t"T1"11 (rtl.). Jnhn \Vii<'Y & <.;,ms . I w .. NY. 

!'>umnu.:.& /Full 1995 



30 

*AFES Bulletins 
TUil' Author;- - .ills Puhllt>allun No·. 

H~:"sponst>'> of bit:.JU1ial sw<'elclov~..:r::. of diverse 
laltludinal ad.1p1.«11lon Lo valiou" munilgemrnt 
proc:tllttrcs in Allska 

Comparative wm k rl mrcl ine"'::. of culU\'1111':0 ,md 
••·lllv Alaskan ~ra~SI"!< . and for~e yield 1111d quulitv 
~~~ lnfiu~m ~d by h•1r•cst sclu·rtuJ~s anrt lrequt·ndes. 
and raft'~ of applt«l mtru'(!"n 

R41te~; and rttl"lh <Xb of uppllc-<~Llon n l nJLmgen and 
phosphorus f'or COtl lll tfTcta l fk ld prt~tiU! rJon of hrad 
leLLnce It 1 s oH I h e ..-ntrnJ Ala~kr1 

\Vwlt"rha rdu 1es...., for~e rtroducllon. and per-
~blanrc o( itllrOOl1Ceclund llUII\t" gill!'ot>bl rtnd 
l~umes i11 S o ii UJCt:!llrn l Aldsk :J. 

Brllmtt.:ra~"' In ALl!>k a IV. ldkcts of \ tlious 
«clJetluks a nd frr.fJuenLit's of lJAI'\'C!!>I 1111 forugr 
f l t'ld.'> nnd <tt iHUty all(! nn suh;;~JU<.'nt Wln lC"I' 
~un1va1 of ~>evcral ~lr tins 

• AFES Circulars 

L.J . Kld.Jc::>auel 

L.J . Kld>es.'lcle 

J .L. Walwnrt h, D.!!. CarlJu~ 

L.J . Klt'l.>t·~ndel 

Tttle - -·----:--__ A_lJ_thu~ 

AnnuaJ llowcr nnd pcrl'nnt ... illarld~r"ape phmt 
evahtaUon ... l993 

f'ol.l\i v;u'lety pf'rfom1illH:e. Alaslw J 9CJ3 

1->rodudlon and pr ucMsing of rt'indccr vrln~l a utkr 

RellllJrt·r calf producllvlt.v anrt su:\'ivtd nn 111~.: 
Sf'WW'd l"rnlnsu la Ala :-.k.u 

• AFES Miscellaneous PubUcations 
Title ··-

Research Progress Reports 
:!]lie=--

Use t>f Alaska J.l.rnwn wllole-<~eed CHJ 10la In dairy 
caule diets : Yc:ar l 

Wlldflowrr s.ectl m ixr"IS for lntmor AldSk<A 

PotmtluJ o r met lOJ !>odium a. .. an hC'rbiUdc lnr se by 
vc-gc:tablc ~ruwers 111 A),t~ka 

P.,J. \Va~cr. P.S . HuUvway. 
G . l-~ M. 'v'.ttl wkf' S. Berry. 
E B.ubuu r 

D . E . Carlm~. r.c . J{rn('nun~ 

R. v rnvt:t L. A. Rc·uecker 

C.L .B . Chl"iktrl\IC£, 
L.A. Rencc·kcr 

C E. I.RW1R. 1 J!euert . 
R B. Swn_:~.,un 

K. Handdll S.'v1 Dofin~. 
D .• J. Bn1inard 

O.C. Rullet.l~t· P.S. Hollnw.w 

< W. L<n1pht 

!J.E . \.trim~. J .S. ('onn. 
J .L. Wulworth 

Proceedings 
Title ---~ ---- -- -Aulh~lrS:-_____ _ 

Gc-lisols: a llt'\11 propOSt!d order for pc-mlafro>-t-
.:lfkC'ft'd <>o il~ 

C:nmpult-r gcnemUun 11f btcedlnj1; bed and tet'lllul 
f'>tllk nntrif'nt 1 t'<!ULn:.mell lS 

Aym1Jnl'l.'CU1s Vol 27 . 'lu. 2 

.I.Cr . Bockhrlm, C.L. Pin~. J.P. 
Moor·e. ,J.M. Khublc: 

L.B. Bnuc, M T . Pant;cra 

Uul. 98 

Bul. 99 

Bul. I 1)0 

Hul. 101 

Bul 102 

Cfr. 98 

CJr. 'J7 

Ur 9!-J 

Clr. 100 

llgt_tJuu_l.lo_._ 

Mise Pub. !:J0-2 !r('vbc:dl 

RPH 10 

f{f'R :ll 

RPR 32 

RPR :n 

lnli!1'11H.IIonal Curn:'laUon M~u~ ou 
Pt"rnlnlrn31 Aff~"Clrd Sutls . NWT ancl YT, 
L<Jnilda. am.! Alnska, '>A l.1w oln NE. 
pp. 25-41 

Stx1lt lnicrnallorwl Conit-renr.t• ou 
Ccnllputert.< in A!!;rlculluml ~L;:n,..ion 
Progr.uus. U-1kr· Bu~na VltsLa , l·L . 



Tltl• 

f1ry m atter prOdltrlluu a nd ~ fi..xaUu11 by l >~ b.tbc •ns 
lntersccclc-d w it I uals 

Germp lasnt n ·sul liT t'" for eln.,unpoJ.u re.!.(ion s 

Subs istence fislleri<'s in Ala ska : confl icts wtthtn a 
JJwl·1plt: usc> n·~ou rct• 

::>nm• ccooomtc im pact!' of pollifnils in t l u: un. ... tol 
Bm H:ll ktug tT.Jb fi:-.h.·rit"s 

TllL Ala-;k" k ing c1·ui.J ndu.sll '\'- .clll lndw.tn In 
transition 

Why tlw Alaska o;u.lm oll plic-es cra5,l1t.'d 

F'llrt ,.. of harley t u l t lvar,. anll \'l'ltm.c weigh t un 
dr) malkr in I a k ... d.ttly Qaiu a ud fcr~d c onvt·r-.inn n 
I• ' dln t lambs 

Barltt\ pruduc tiun in tl w dn trr:woiHT north: tl lect-; 
or c t•n :wrv.J1 ion •Ill a ge an rl crop rcstrlut" 
tmm.,.~c-mrnt 

Bt<J)~cnic wct l<llld,. '!JI.,tim:l 1\•t!: r~alun- o; nl r on I 
dllthlLes 

CltmaUc a nd -,en) resuun •t$ fur agrk:ultun: in AJ.r:-k a 

Petllmho'>l dyn: wit- a m i soil li n·mJimn tn interior 
1\lu.hka 

St·cllllnl\ yrm gfln'ILII i.llld nltrogeu at·cmnnla.~lltm l ty 
N Ierl\lt~ccl a nd non N fcn lllzct.l ler.twu~e-..; in in l.-rlnr 
1\L~Iul 

TlH C olumllia Glncll' r crosystem llt 9iUlht•tn Al.t~ku 

;\qu.tlic fungi In stn.•,,JTJS of th e Grnnltr Cove Hesca rch 
Na!ural Ar>·n n -.nu th rn 1\l,u-.k.a 

BrcedlJJH, l>a r ky for uunhw~lern Nur h Am r rlc; 

Contract Reports 

Tlt lt· 

Jd,·utificat ;o n a n rl rul:l ly>-ls ol Wisf'ffian 
<' uWtliLII Hly urea suuxtstc-ncc u:'<G pi! llL"ms 

l ndh 1dual Lran;;J'e ralllr pot qu otas in thr- BSAI crab 
fisheries 

J\11 h nr,., 

D ... - . f '.arlln!! 

V. L. l •wll ran 

S .M. DofinEL 

t I G-eil!.l. ,J. i\. Gr-eenlwr~. 
M . llcm11ann 

d .A Gret>nberg. \11. ! lt-1 rmaam 

.I .A. lrl1'~berg. S.C M!tlullc.h, 
M. [[t•n manH 

M.G Karb;;ou 

K.L. Krirg. F.:\\ , Hu-,by 

C E Lewis. B.J. Pier:,on. 
C.W. Kmghl 

,J , U . Mt K en drick 

C.l Pn1e:. ,J f' Moon. 
.J M. l<•mhk 

Y. L. S hur. C.L Pl.n~ 

S.D . Spsm u .,v. M.T. Pa.nrlcm 

S .J.. St ~phen!'l<m, G./\. I~Jll noi<"O, 
.J. C' l..andolt G ,P. Juday 
E C. Brm anl 

S L. Stephenson. T. Dubey, 
G. A. WUI~t'H G.P .• Jutld'f 

I ~ . ,J. Wf!Uc. S M Onlln~ 

1\u IJors 

I I.R. B>tder 

J .A. G 1 n·nbel'l!. M. Hea l rnilllll, 
K. C1 idt!lt: 

Pui.J!i.Sho•J In : 

!'i r--1 ( irt:u mpolar ~llL Ullur I C't•nlcn·w -e . 
Whttt"hor5{·. IT. C.1n tela 

ViT"'~ ("lrrnmpol.tr AgtiL u l turt~ onlt·n·nr •· 
\\1altchorse. il'. Cau.tdll 

Fir., C.:ht·umpl'll.IT A •r1t ul11 1r.1l r:11 n fct<~II< T . 

\\ hiLc-hon;e. 'fT. Cnrad pp. 9 I 92 

Stxt 1 Conlcrcn• ~: o( t lw btwrnul 11111 •I 
lnsl tute ofFishctk» Et:onomks anll Tr.-.·1•, 
IFREMEk. pp. ~12 1:2W 

l ul~rntltlnna.l Symposium 1111 Managelllelll 
Stt<tl• 1.! .--..Cur Exp.Wltt·d I hh • •pul. rlon::;. 
AI t~ku Sea Gr.mt . pp. 70!'i 72 I 

s,,.,, 1 Conlrr>"lll <.: o l t ltr IJ11Lrll .. llnn.aJ 
lno,flllltr Clf 1-lsll~rh.;~ E<..""OIIOll h'" and l'ra<ie. 
IIHI!:MER pp. 609·616 

Slxlh Couf<:r~L LLe or Llll· tii(C"n I "lqn: ll 
lllsiJlute uff'isht"rle,., f<A·onomH'" Olml T r a-rle . 
II I-ll!: MI-. H. pp 12~- I a7 

13w t\ln.qka Gr':\:nhousc u ul Nw ~: ry 
Cont..~n "t' pp. 35 49 

F't • Clu .:umll'-11• r A~nr ultnml nnkrcnrT. 
\\hl dHJr!>l:. Yf. C:anadn pp. I!J 21 

FirM Cirrnmpnlar ''·~ric til l md C:uufe1 encc. 
Wlll«,.hor&' , YT. Canad<l pp l03 110 

20' 1\ruwu.l Lanlt-renrr- on Vv'NI.and1:o 
Re..,torallnn llo Cr~nllnn , T;uup 1. FL. 
pp. I lj.J - 170 

Flrbo t'ircumr,ulill' A!i,rlt:ult u ral r·un lel'(·nce. 
\\ ]Ill• hor-,e. 't"T. CHrilld:l pp. 20\1 :l13 

lJJLL naiJun d l.:orrcl 1tilm Meeting on 
1-'r.rm • fl,.,,t-Ail~IC'rl Snth. NWT anrl YT. 
r· m Hl,l . • md Alnsk.a . USA 1,1 lLOlri NE. 
pp, 112-117 

Fu .. l r 'h LWJ 1f>Uill.l.' Agrlt:ull lln.tl Lu11fc:rt•n< " · 
Whi ••h ()J'h<" . \ 1· Can H.rl L jJ]l. 12;1-1 27 

Pt·o. l'edln~ ... ol th~ \V1•st Vtr~lula At•aucn\\ uf 
5I: tenre. Mol1t.ulluwn. \1/V. 6G::Jfl 

Prc~t·cdi llj.!S or I he WC'~ \ 'tre,ln la AcndCII1\ of 
&l~fllT . Morg.mtmvn \W. fih· I 0 

F'lrt.ll 'lnumpolar ;\._~tic.-ull llldl r .. nic l ('!l('l:. 

Whll\:llOr:>e. IT. Cmmdil . pp J 37 I ;~~ 

Ctmlnwting .. ~cncy : 

Nntl.,nnl P·.lf'k S\.'f\'1! e 

North l':lr:l.ll<' 1-1.-.h crt<"s 1\·lan:memuJL 
Count·ll. Anr.bora~e. AI< 

A rp-oborool r.s 

31. 



-::-:-::----------- -- -- ----•ntte __ _ AiJLhorJ.__ 

Reve~ewtlon s tudies: 011 1\vo Bull Rtc!A~ 

Wishbon e IUD r~ve~~~~~tlon trials. Yeu 4 11992) 
!'e'.IJJts.bi"OW:.f' and &fllSS r~U}Is 

t\b.<a.nd onetl plac~r mlm:d J.aml rt·cl,tmallnn. 
BltTil Crerk • Mile 10 I Stet'S!.! Hl!fl1Wa\i, 1993 
(YC"<U' I] prup;res-. repr-rrt 

Abandoned coal mine<.! land revel!eWUon t valuullnu. 
Dlartmnd Mine. 1993 ' 

Eco!'))'!ltem'> and the l•:xxou Valdez oll ~pill ar~~ 

HorMl i•'orests (Tfligul. 

USDA Forest Service Alaska l~cf!inn Hescurch 
~atnral Aren Rdcren. ·c Sumd MoniLotln~ Dat.a 
B:1se 

32 PrngrMS report Au gust 1993 rC"vegetRIIon work 
Ea.!OtC"rn Op~raUnl( Al t'a, Prudhoe B~}' Umt 

Lung-term gravd Ye-griRtion projed quar1C"rly reporl 
fur January f t"bTUHJ). a n.c.J March. 199-1 

l.oo~ 1r-rm !frnvel vt>getalaon prfljccl (]uartt•rly report 
for April, Moy, ru1d Ju ne 19U4 

Lon~-11- 111 gra\·el vege111tiflll proj ect quru-tt>rly n:pon 
for ,July, AUI'l\1:>1 and ~~ptemhrr. 1994 

Tnricpcurll'nt review ol w1ldllf<> m nnage1ncnL and 
c-onservation bJolol.l}' on thr Tonga~ Nauonal F'ore~t 

PrellmJ.D.aty lnH:s llg;ttluns of hydric soU byclroi01!1J 
<tml morpholo~v. Alaska 

D.,L Jlelm 

D.J. lld m 

o .. J. J-Jdm 

D.J . H"lln 

G P. Ju Jay 

G.P. JtJday 

G.P. Juday 

J .D. MrK~:ndrlck. 
P.D.,J . Smll h, 
B. Elder R. lloffmaJJ, 
U. G1•rkin 8 ~. Coii\'CT, 
S. Jon'"-;· C . Brown 

.1 D Mcl\endr1cl{ 

J .D. McKt>ndrkk 

E.C. Pac kcc, D .J Golrlen , 
P.!\. Shcrhenl, E.P. Stephen<> 

c.; L. Pin~ Y. L. Sh ur. 
G.J. MichadSO Lt. M ll. CL'lrk 

R.B. Swan<~on C.F.. Lt-wts 

Theses and Student Professional Papers 

liUe 

RegmnaJ erono111ie mocldliug in Rurql AK: 
accnunlln~ lor "non market bchavfor· 

f..an<tfill siting in Falrbarlk!-. North Slar Borough· 
Jnte~mttng thf' LeC"hnical and Lhr hu1u~u1 <l!IJ)('rLJ> In 
the planuin~ proc:e«" 

Evolualton o f wildJlnwiT sct!rl mixes for 
Interior Alas lm 

Fate of Mt:cta~ysta."':-R2 in Alaskan ::;oils 

A <>uh~Jl>tr:nC'e s tudy of 1 he Wi.-;rman <~rli'a, AlasJ.w 

Gnnvth ancl yield of PnpLdus In Alu~ka 

~colu~· o f n~mdeer on H.agemelhtC"r Island. Alas ka 

AFES Newsletters!_Notes, ~~azlnes 
TIU~ Pllbllsl~ing f'rcqlH:nty 

;;c-m!a.JU\Ually 

Ag roiJOrealiS Vol. 27 No. :1 

Ustllrlll C~-tl Mme-. Inc . 

ldrmJL'>u-Alaslm 

Ala~k>l Depl. of Em·Jnmmt:nl-'ll CunsLrv1llntt 

Alnska Dh t.smn ol MluJng. Abandoned Mlnl"d 
Land l'ro!!l'<tm 

Exxon Valdu: Oll Splll ' l'ru.:H~ Council 

Euryclopacdla lirlttunlca 

IJ~DA ~·ore:st ~CJ'\'iCt' (O,tl<~ pustrcl tu lhr: 
Fm'hlry & tl"'nc·c · I :~.bu1 .Jtory On-ll.JH~ 
Computer D:1ta ArrhWe ConaiU'- . Orl'gonl 

ARCO J\la!ika. Inc . 

HP Explornuon WitF.ka) lnc. 

BP J.:xplur 1tJon (A.Ja,;;k~t. Inc-. 

BP ExploraUun (Alaska), lw:. 

t\Ja~k.d Dept. of Comnu:l'r:C lli Et:cmomlc 
01!'\-r.lnpnu:nl 

USDA ·Suil Con~~allun S•.:r\1r• 

O'l>dl l!:ntcrpris~:~ 

EHr~r Njast.acl 

Bethany Schul:r 

Carol Scott 

John ShHw 

Haphada SUmmchrw.y1 

A.grubou'!ali!i, University of t\lask:. 
Fa.irhank.s. r.o. Box 757200 
F<~irb.wk" . AK '.)9775-7200 



T tie 

G eor[J<?son Botanical (;(lrdfc'rr Heuicu; 

C~>orf]t:SOT1 /3otunirul (;nrclen !Voles 

TILL Natural Resnun.Ts fllctPS 

Miscellaneous Publications 
Till!' 

G IS-based program ;.ids wtld llft: and ltmLer 
Ml' nagem ent 

Lon!o(· lerm habitat a nd biologicq l cha ngt·s on 
rh-.lurba n ees at o tJ a nd ~as cxplor;tl h•n a nd 
dnrrlopnwnl s it es in a rc I ic /\Ias ka : n-porl on 
tldd st udit>s, 19R4-\:t l . the a tiona ! Pf"troleum 
Rt·-,r•rvc in Alaska. SagavanJ!·ktok Rivf'T Valli"'. 
and Pm dhoc I3a~· Oil Fie-ld 

Hlotllversily . For~ ·t tnanagrrs need to c-onsld•·r all 
t:kmr-n ts. ucldress ra nge of :1-lt uations (g ues.r o plnton). 

Examining Ala!:;.;.a ·s forest vegetation wnes 

t .. tu!lelines on tolerances. lintila linu :s. and tisks 
ussor·iatcd with the 11sc of fora~c leAume-s i n Alaska 

l•:xaHnning a pa rt. of the fort>sl ecosy~Lcm pu7..zlc 

q ua ·tr.rly 

qu;u'tal\' 

K. Ch;ml.(. D.L.Vt'mvla. 
J. J . Y<;O. Z. Li 

c .w. Knight 

J !)_ Me Kendrick. I'. C. Sc:<'TU[J. 
W.E. l'1scu s. G. L. Turnt:t 

~::.c . PaC'kee 

E .C. Pacl<ee 

M.T. P...ll1Ciera. S.D. S JlArrow 

T.L. WurU. 

Abstracts 
Titlr~ --~lll hors 

------' 
Mo<l!llcations i1 t he proposed Gelisol Orrin for 
d~sifying p~nn.lfmst -affccled soils 
& us Oiy evaluarJon (lf fre~h loin and cured ha m 
ma~ts from hog::. led clilk ri'TI1 levels uf salm on m <>a l 

The occurrence of tun n~ac·! ions in Rh izocl:cmia 
SOWII( AG-3 

Aru.a.l\:>is of humic s11hstanLes from sol) nnd W<i ltr 
by C- 13 m eUwdology 

Application o f hydric soils criteria l n fo11r soils Ill 
SO' •I ht·enlJ"a I Alask a 

umg- te rm tillage in U1e suhm-c-l.ic: grl"<"nhouse gases 

Rooting vo lume pfft"t'b o n b ;uley CO. tT5ponse 
Long Letm lillagc in the suharctic: wt·t'<l seed b:utk 

V1rat ion in ,gra in fill rate ...nrJ assnr!a lr.d c.han cters 
J:t !'pring harley 

Nat tra l culon i;wllon by plan ts and mycorrhiza<- 011 

rf'<'t'nt.ly deglactatccl lands 

J.G. Boc-kheiJn . ,J.M Kimble 
J. P Moore. C.l,. Pin~ 
,J.M . Bwwnlel' . H .. B . Sw• nson . 
F.M. lwsby, 111 P. Penfield. 
I I.D. L41veclay 

D.E t;ading. G.C. MacNI.sh. 
KA. Brnimmi 

C.E . C'1pp. M.l--1. B. llayes. 
R. L Malcoim. M.F. Layt·s e. 
C .L. P!ti!-( 

M 11 r huk. C.L. l'UJg 

V.L. Cochran. E- Ll. Sparrow, 
C.W.K..Iigh l 
J.S . Cr nn. V.L. CnC"hnm 
R E. Occk .• J.S. Conn . 
V.L. C~chnm 
S.M. Dofinj!. C .W. Knigllt 

O.J . llelm. E .B. Alll'n 

Gt:< '1.! sc 1 tlulalli('.Jl Gatd ·n 
Vmver.;il )' of AI.H;ka fo.Jhb~mks 
P.O Bnx 757:.ll n 
falrb;ut!,,. AI\ . 1977:'i~ 7~Wtl 

~ il'~'rgC'i~>ll fJolftl l u•al G UJ de1 1 
U 11~\ o '<.;ily ol ,\I,Jsk.t ,.rtlrlla.tlks 
P.O Dox 757200 
F'airlmuk!!- AK !1977 ')-7'JIIO 

Fore'll S c •enr e. l>C"pt./SAU~M 
UnJw·rstty of Ala~lrn ltalrl>:m~ 
P.O. "lox 7'17200 
Falrb.mk.o; i\K 9<J77'5-7200 

l{e<-.<.~ur<' , Mat :'lgem.-m D•·pt /SALWI.t 
Univc.n.ily ol \la~ka falt1utnks 
P.O kilX 75/200 
F<ttrb,1ok,, A I< H~)775 7200 

(;ts WllrltL 1 :40 43 

1\lu. lw .l\.1ogazmrr. Oduucr 1994 

Nnrllwn t Aia. .. k.a Re&ear<'ll Studt~ , BP 
E..'t'fllornltfiu (Alaska!. Inc . . Ennronm ent<tl 
ann R('gulaior)· AflauG D~J)<trtmcnl. 

Anclluml!e. AK. 

Cwp P1·udurtJnn nnd Sol! \o\.Jnattemenl 
Seril":>. Alaska Coop~'nHi'-'f" f: ~ 1 ~m;iun 
PubtleaUou ~ I UOG Ofr2A 7 A 

AqroL>cJrt.·!ilis 261 I 22-2~~ 

AQmn. Absrr p. 331 

Amr1 . Me .. t S• 1. A.%n. Aru1. Me~un~ (Po~ In 
aud Albtr.l 

Fifth lnL"nl.l.IJunal Mycoloqjr':ll Cou!-(rt!S:s. 
Vanroll\Tr H.C. C<Umdo 

St·vt·nt h l~h-mo.tUuuai \ketln!! nf til(" 
lnte1 na ton<~ I H11111ll: S.ub .. Li.ll1C~"' Society 

J\gmr1.. M>sfr: p 1 ~~~ 
Aynm_ Ahstr. p. 35--l 

Ayro11. f\bslr. H6: I 02 

45 • .VcUe ScJ,·nrC' Cc)nft'lt'!I~·Bt idl,!es nf 
Sr .r Jlc t> bd'A, L r- '\orl!J Amc-nt•rl ·t till I lit" 
H '""i.m R Jr Eu-;t . :\Ju.hor-agc AK p. 49 
.t\grt'lJOn•nlt.'>. SIJ.Inmt r /Fall Hl~5 

33 



.!i\1!"----
J'aleosois on S<'Ward Peninsula, Nonhwe::.l A Ja....,kll: 
p.U~ot·m1nmrnecr11<~1 r ecnnSt.nlcUun ol Lilt 
lat.; Plelstuccnc.; Ht·riJl l.,uul Hrld~~ 
Po.dolo~c.Jl investlgauons of thr ldli"·I'Ie151ocurt' 
l:krtng Land Br Jdgc 

BurlPfi soils o n Seward l'cni rtsula. a wmrlow tnto Uw 
tMiroem:tronmcnL of the Bcrtnp, l~md Blidge 
C'f'J'rnpln mrrUntcd r\J.sease re::;istam':C tn Lmns~~::nlc 
toba,:c·o Jl!JI.nts 
Daff!·rmtial actl~·ntion ol U1e hean chniL:onc synthase 
j.(enc In l ran!:>geruc lob.-.lT<l 'by compatlhlc ami 
lrwmupaUble strains or P!'>Cudomona~ solauR('earum 

Cnntrol of cyclrurw n rkvdopna-nl bv ln-:u.lianre 
and trmperature 

OsrnoUc prtmi llg lu Improve ~cnnlnaUon rt ml ,;N'dJiug 
vignr Lu prlmu la 

34: l..ong lrrm lilla~c In lhc s ul.Jan:Uc: nop respon::.t:s 

Cmnp,uison ol hum ic !>llb~tanc~!:> lsol .. ncd from snll.s 
and wntc rs by C-13 a nd N· l!'l m et11ociolujlv 

Vinllcnce o f SITeptmnyces. s eabks on pnlato tuht-rs 
tmd s.t'<'dlin~::; or 01 hrr plants 
F"ralll!lnatlon ot soil nJWlntc mat ter from a.rc l1r 
Alaska soils 
1ufil~ anrl an a.'<tomosrs rorr!!laled In Rhizor-tonl ;t 
sulanl AG-8 
Trir'hodcrma alrmirldc. a potential b1olnglc-ul 'oHlrol 
a gem of vel11tllliwu dabliae 
Aqutc condition s h1 Andisols of Inc Northwe:lt US,\ 

Modlt)1n~ arctic rcve_gctnUO ll rn r uuform with 
r hrr"gLng objectives 
St ratej!les II 1 arctl c revcget.•llnll 

Fractionat io n of d issolved nr~ank carbon lr1 l!'acllatc.s 
trom arrl•c A laskr !<oil;; 

lnJlucnce of nllrolo!rn J'~:rtlllzatwn on mrt.hanc and 
nH.fllll'> uxirle fluxes In """Ubardlc, tcrnpr>ratc, ami 
Lroptcal Rrn!%.land'l 

Morphulo[!.lc.al t:haractemst ics or SE'IC'CI<'d Cl yOj!enJc o;oUs 

MorphogenesiS a n ll c:lasslft••nion uf Mlh. ~~>soi:latrd 
with LAJI flux s l udv sik s in Nn1 th Slo})t;. AK 
Snll ro:-,.ou rcc: invelllnry a n cl Jou,'!- lt>rw monltorlng 
in I.."UJd ')OiJ:; 

CryOM<·nlc structure of prmmfrost-affo:-cted soU:. 

Tiu: <>pal II'! I am l tcmpo•·al variaUOn'- or 1J1c acUvr• 
layer drpth 
[)l"vdoptneut nf ice-ron~t.l term.iHa l moraines 

Thennal response In prnnafro<;llu surface d earlnA 
in subarcl!c rnvi1·onments 

Relalionship of mel hru1t coru.urn1JU011 wltll s oil water 

Lonl1; L~rm ttll.tge 111 the 8uba.rc lic: soli propc1 ties 

A11thurT 

C. !Vt. Hoefll", C.L. Plug 

C. lioeflr C.L. f"'ln~. 
D. 'VIann . M.E. EdiVnrds 

C fit~<::ne. C.L. Ping . 
D. M.mn, J . Kituhlc 
Y. lluru~. M . Di, L . Owen,.. 
J .J L Mcfk.rllit 

Y. I !Ua11g. J II . McBenth 

M .G. J\arl-;,on, J.T. Hano;ccu.tJ 

M .G. K.a1i.ssun. J .W. \\'er ncr. 
J.T. llrrnsr·om 

C W. Knight C.E. l.cwis 
M .V. LaycM•. C.l!:. Clapp 
M.H. B. Uuye::.. TM. ll.1.ye:s. 
R. I.. Mu.lt:olm. C.L. l 'ing 
R.H. Lcinm, R. [.(Jrht. 
D .E. Carll.m .. o; 

W.M Loya. G.J. Michael!lon. 
C.L. Pin~. R L. Mc~ Jcoltr1 

G. C. Ma• Nish . D.£!:. Carling. 
ILA. Yan11 

J .H. Mdkath 

~~e f'u~lco 

Agrort. Abst.1. p 33:~ 

15" .-'on uc Sc'lt""nrc (.onlne.m~-Bnrl):le.s of 
&·ll"nce l.ll"tween Nurl h Amt•nca and Lhe 
nu ... .,iaH i''ru L.;u;r . Anrhor.tgc . AK. 
Ab::-lr-<~LI buok ~. I-'· 16 

24" Arctlr Vl'ork!>hop Uuivn:sily of 
( rolorodo. l).oulrler. p. 3S 

PhyropnrlwtoqlJ. 84; II OIJ 

~llJ(apalllJJl()(]!l· IH: I IOe 

llorr &tc'lll'e. 29(5):512 54~i 

2-!'" lntenMtion.Jl Horlkultuml Cun~re<:.s. 
Kyoto. Jap;m I' 18- LB, p . 2 I I 

·\gmn... "\bstr. l'tl<~64-

.o\gron. 1\bslr: p 281 

Ayron. .-\Lr~tr: p. 1G2 

P/UjWfHlthOOJ!j!f. 84: Hl9l 

P.A. MLI>ankl, ,J.J!. Huddkston Agron. AI>M r. p . -t:.!.,i 
C.L. Pine. S .l.. MeC("'rban 

J .D. McKt:ndrick 

J .D. Mcl{l"ndrick 

G ,J . Michat:lson. C.L Plug 
W M. Loyn. R L. Malrolm 

A R Mosler. J.A D~:lgadu . 
V .I.. Corbcan . D.W. \'a lt:ntlnc 

C . L. Pin~ot. Y. L. Shu r 
C.L. Ping. Y.L. Shur 
J .M K1111blt> 
G. r Prubst. C.L. PtJrg 

Y.L. Slmr. C.L. Pin~. 
T. Zhe'ltkova 
Y.L. Shur. C.L.. Ping 

Y.l Sh1.1r. G ,LI . Mn~haelson. 

C .L. f>lnl!. W.D. llarri~nn 
N.G. Mo skalt:.nko 

C.A.S. Smith. C.L. Pin g 

E.B. Sparrow. V.L. Corllron 

S.D. Sparrow, E.H. SJ~'lTTOW. 

V L. Cochran. C.W. i<n l$t 

North Slopo Ell\ •runmo:-ntal Studtr"' 
C'unlef't>nC""r- AndJOragc, AK. p . 26 
";oil Sci•·nre &nd Biori"C'Iamal!un. Al.~>oka 
Geuloq1ral SorJcry !.hon tnurse, Andwm~e 
AfJJ""· /l.bstr. p . 262 

A9rnn Alls~r. p . 275 

i\1-Jmn. ;\b/itr. p. 33-l 
2.J.u' An·~ic Workshop. IJnJ\'~NII) of 
Color..tdn. Boulder. pp 70 71 
J\grou. Ab.o;rr. p. 380 

Agrort. Ab!>H. p . 334 

f\gron. Ab.str: p . 3J4 

45'" Arc tic Selent'•' Ccmlert!nri"-Brld~es of 
SC""Iew I' bcho.:een Sortlt Alllt<r1.CCI. and lh~ 
Russllm Far fo~1.SI 1\hstrur t Book 1. p . 216 

Aqron. Avstr. p . 34 7 

A gron Abslr. p. 28n 

.-'\grorL /lhsu:. 8h:354. 

•Af'ES public:atioas nre publish~·d Ulj thP Sd1ool of Agncu.l.mre rrnoi Uu1d ResoLtrces .1\frmagrm•·•l.t:. Agr~Lulnrral and Forestr~J £.:"t.-pcrimPIU 
Slnilrm d.l the Umverslly oflllaska Fatrbwlks. To nrrl.cr an 1\FES pLtblica t iorr. wrtre tht!./itl l putJllcatlorttltle c1nd rhe AFE:S ptth!ICalion 
number n nrlm(lil yo~tr r<.!qut•stla: ACE/lit\F. PO BOX 756180. FAlRHA.NKS . ...tl< ~9775-61 '10. 
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FY 95 research funding 
Grants and Special Funds; July 1, 1994- June 30, 1995 
National Science Foundation ·---·-------] 
Dullle lm 
Kd h Va n Clc·w 

Patch lonnallott. my,·ot t hl/.al r·,llnu iza ttrnJ during sut'c<'~binn llll ).tlali • .J 1111 
LTF.:R SUl '('("<-i'>iOIIa l Jl!TI('~S('S In tal,ll,ll lorestb or lnh.:riu r Alaska 

Chk11 I..u Pi11g Eft•·ds o f ?J"b••l watllllrl.(.( on c[trbon t)cllng m :trc·t i<' soils 
c hl•·n -l.u l'in JI: LA11 nux -.ludv 

National Biological Survey 
Chlt·II -Ln Ping Rod C~k wau~r::.heJ 

C len -Lu Pwg RoLlt Creek walt r qn.tli ty 

United States De artment of AgricUlture --________ _ __! 
J . .m1es Drew 
K~l.ll Vnn Clew 
l)onald Carli nf' 
Jeli!ICJ McB('ath 
Cllll'n Lu Ping 
\'rrl an Ccll(·h rar, 

t,II,,J Lewis 
"il<'phe n DoJm g 
\1 rl an Coch r 'lt 

• &nt'S O t'f'W 

I rkia Wur1z 
Clc tn Judny 
Gk tn Juday 

Monill- dson tuncls rm [(10<1 anrl ..tgriudltJrd.l h1.4hCl n.lucatiOll 

l.o~-t(rm n onlhlriu~. Hon<ut7.<1. C u .. ek J.::.xperim~tt l <~l ll'or=l 1.11-·1~ c;ltt' 
Eva.lualil)ll ul m '·LGllt sm.llu!'ll hiT wef'd !'Ontrol in Alaska vq.(r l.t ll lt prn<IIH Uon 
Cooper.~ll\t' ;lgrltUllllrf' p <'SI Sttrvev-
W c1 soils IDIJIJ.lhtrin g ><I Ud t<~S In 1\).;L!>ka : I.SCS /lllldiHrJ u lsof 

Rt~~I"<.JI'd1 Sll (ljJIII l HI\! t"1:"JJI('I'l l 

Cdt bon be~I.Htl't~ of llw Al.1<; l~a lmr c< tllnn·st 
An lndn'>lvc rrglnll nl C< ononlic nJo<[P.l lea n ual A,i,tsk ..J 
Agr •nom it· vuiL..t: ol twu ~ene-s ' nf~riu llm llt'd I llrrtn In b;•rky 
Gnw.;t' pu]Jui.Jirrnt tlvrratu i<'s 
Ala...ka ma.rkdln • < ••· ops 
Ala.>,!;. a·._ f<lr~.., I I lt'<' S 

Spnwe and 'i ldrr iiiitr..JLllom. 
Columbia Gl H i<'r 

Cll lchagof l~l;t nd 
~~---------------------------- ·---------------- - -·- ---

Alaska artment of Natural Resources 
G Allen MJtch e ll Ag t.levcloprut'n l ;l n tl "il.ill ist ic;JI rcpnrt LOll: 

Aruhony <1asbi-l r ro Forr,s try qf ttrlc-nt."> 
.o\rllh ony Gasbarro Fores t relure-;la ll(lll pt UL•n ult G IS sl u de11t 
!)()l Helm Allandoucd mlues l.md 

~-------------------------------------------------L Alaska Depa.rt..ment of Ad.mlnlStratlon ------=:1 
n. Allen Mflchi"il St·nlor eommun ll v ~en 1 t• empluyru.rut pmgm.111 

L Alaska science and Technology Foundatio_n -- ----~ 
Ch.t rk s Knig h l 
S t t phcn Sparrow 

Dcvclopmc t ,t o l liH<tU• IIJ.LI c t Jp~ u.n d m;u l<<'t.s 
U<;;t. of N 1-xuU.!, ]Jiants tu impr ove for.JI.(t' qual ly o f Della BI"On lto'\II!;C 

Pall lcia Hollo~' .tv £\'f<lu a.um r uf wildflower s eed n 1:'1.<'" lor lntct"'k;r Alru.ka 

l Uaibelli Coal Mhie.Inc. 
Usibell i vc •ctatioll !it u<IICs 11o t llelm 

Do l l lchu Revegelr~ lron s i udies 11n Two H !I I Ridge 
l..lol [ [elm Go111 Run l'.1ss 

[ BP Exploration (A]uk_a), ~_c_:.._ ___ 

--------------
Trl-Con Mining__~c. 
LJnl llclrn l·<ew'lo!t'l• tlinn s i .HChes S ilverad o Mines 

--------·---- -- -----------Weston & Sampson E~eers 
Hi<"T<emedl :o~ \!0 !1 

Frito-Lay 
Uou a lrl CarlinJ- Pot ato Lcs ts '(lr F'rilo Lav 

U ilveradO""MiDes Inc. 
Uol Ht'lm N11lnn Cr·ed ' J !"vegetm io 1 

[ _Alaska Department of Fish and Game 
.Jush l i:t ( ,re:enherg Econom ic· lmpucl s elf all• 1 nat ivt' pot lim ts in k ing ~:~m1 lilnnr.r r r"<'lb L"llcnes 

Sunwlf 1/fall I Sl!=l'i 



@ S. Army Co a of Engineers 
Tnbi Carrrpan,.lla Che n,, RivC'1 L<J.ke~> !l<JCid ~'<lnuol projcd 
Charles Ku:lcht Mu nic-ipal ~huittl~F .Jirf:lunks 

[Na~Jonal Oceanic ·and Atmospheric _,A,...d~m-=_..,.t ..... ·ru-:_·-=_s:tr-=_-a:t_f:_o_n ______ ~-----~--~---~-~ 
.ro-.hlla (;n:eJillt'n ! Cruh rn<~.naR~melll pohrtes 

[!ureau of Land Management 
Alan Juhenv!llt BLM t'OopcJ"Ht!V<' agu·~ntent-Daltun Jllf.(hway 

I ~partmentofT~rtBtion ------------------------------------~ 

Alan Juhcnvi l!~ DOT coopemtlvt" agr•·cment Daltor lll~o~hw.1-" 

C~niver&iiy Corporation for Atmospheric Research 
John Y1n1e Climmc,Jogt~:al ar~;uy'll~ 

~~endtyorJUaskaNahuuJRe_s_o_ur_c_e_s~F=un--~d--------------------------------------------~ 

Stt!phen Donn~ C'onLUtuaUon of a ptug.r;uu In plant bret"rllng ami gt·ndlcs 
llany Dackr Delr-rmhldllnll nt rc:<-reationa.l tmp<~rl:i tn suban:•llr xclic a lphlC" tundra rr·sourc:-c." 
Jc11Hcr Md3ei!lh S upp011. at J.lO!aiD imlo . ..tn tn AK 
Dave Vt!rbyla 'vlonllonng Uoft'ill wetJmuls 
Davt Verllyla. flc-vdopmcnl o l an Alaskan ,,,1lu!lrc rktl·r·tlon and m11.pptnl.( SV"'\li'tn 

~CO.Altiska Petroleurolnc__ __ -----------~~----, 

J'al Hulloway MuiU m<'dil'l -.hu\VC"<it;<' 
nnw Verbvla fo!S traC'hlng l;"lb 

r Department of Enviromiientarconservation --- --- ----------------------------------------------~ Dol l lclm Abandon l'<l plo~u•r nlim>d l;md rccl<:mtaU<'n 

(Enlvent of Alaska Foundation --~-=-·-=_-:_-:_-=_-:_-:_-=_-=_-:_-:_-:_-=_-=_-: _________________ _, 
f.>-._tncia Hollowav Ge:or~t!2'ion t-iotamcal Ga.rdt-n 

A11drew Hal~c-r 

Fo,rmula Funds; July 1, 1994-June 30, 1995 
~~H~a-l_c_b __ Ge __ n_e_nU __ ;_U_S_D_A_________________ -----------------------------------~ 

~ ---~---------------------~-~------~---"" 
Unm!ld Carling 
l..eruv Bmce 
Rutha n n Sw<m son 
Mwl.mf'] Panci(·ra 
P;li.!H'ia HoiiO\vay 
Mrrl.um Karlsson 
,Jay McK(·ndrl<:k 
Chie-n Lu Ptn(:( 
Jnme!> Walworth 
StejJiwn Sparrow 
Carnl Lewis 
G. All~n Mitchell 
1\.'krtam I<.a rlsson 

Fretlnc Husby 

Putatu va.rh:::ly eorupalil>tms and cvaluaUons ol rhlwctunla dl::~easc on poll\to 
Mau.J~!'UII'"nt (lj Aln~k<~ beef r-atU~ lo nmxlmlzt> for t~c: 11Se 
Qunllly ,t«•:essrnc-nl uf Alaskan r..tndcc1 
Maximlzlng for·lll,c qnailly nt nnrth~rn lalltudes 
Propc~j:!.'l.tion oUld c uliivnt.lon of Alaoska natW. ... pl.1Jll., 
E.tfccJ..., flf irnuh mce "U1d lcmpcrnt u rc• of g.owtb and dt:•'\'elopment of ~t!nl J>U~l prnduc•·c1 pLlnt:i 
Vq.tt: l<tU!tg man me~dl' t;!r.lvcl strudun:s ' 1IJ1ln <~rct.IJ.· wN.land plant commwtltlb 
Clas'ltfication {l!ld in trrprt!tatlon ol pert11t<lr11Sl '>oils m Alaska 
lmprovtng ::;oil ff'rtilily tor poLalCX""" 11nd k ttnc.e In Alaskn 

t tro~rn fixallnn. !1t:rba~<: vtdti aud p~l"le(lc-t> CJI perC'TUliallegumes 1n ln terlur Ata-,ka 
AJ::tSICU'<> DI!Iin.lltUraj 1m:ln:sll)': <.\ miCl'"O'!.Y!-.lrm or the drcumpobu· nurth 
Palmer <H.1rrunisLt<tltOII 

EnVlron m enla l pl;ull phy:ii!olo!ZV" ot grc t>nlwttbe p1 oduct:d n op.<J 
--------------------------------------~ 

Chamcu~risUc-s aJHl leed va.lu.- r•l b;rrkv rulll we::otl"rn prolt!in supplemcn l!> lnr sV;11.J<! 
S tephen DoOng Plrutt gPnettc- rC'IOUt'r.C con sc.t-v< Uon <l!ld uuli:~..atlnrt 
Jaltl~ Drew Re~lonal rest!arc-h plannin~ a nd enol dinatiun, wt·s rcrn ~ion 

Jr.n lfe• McBcoth Biolngln11 supp1 ~s!ilon ol :soU-bom~' pl;-tltl pathn11,ens 
I Mc.lntlre·S~nnb; _!JSDA --- -=-~--=--- ---_~~-_-_-:_-_-_-:_-_-,_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-_-~-_-_-_-_-:__-_-_-_-_j---. 

,Jnhu 1). Fox, J r . 
I<eJth an Clt-ve 
,Jnhn Yarie 
1<:cln1ml<l i'ach t'C' 
Alan Jubenville 
Dc)l tklm 
l.la\'e Vcri.Jyla 
Gknn J 11day 
John Y;1rte 

.'lgrooorealts 

SimuJa ltJ.l_g the r-rttr·b nt" forest h aJ\t<.SL on '-l>il Jre~ tin~ a nd Lhaw111g 
f'ore&l !lour arg:mk matter chcmi:>lry n~ a l"'ntrol or plant r·lem<"nt snppl_v ln tnlt>rlor AK ton-st!< 
Predll Unn uf lamlc;ca!)" le\'C'I cffcct.. o f ~toh01J ''h aJ1&e PH the Alo.sk~tn boreal fnrt!St 
llctenntltation nl tJu: grO\\rt.h and y1c-ld potcnllal of nttrthf'ru lo1·.:sL ::.pt<Cies 1n AJn!'lka 
Tt-rn tolidliry in [t~rest re('reationul -.elL1ngs in Alaska 
Ecosys tnu for .:stnbllshmenl o f \VOOd plant'\ <n1 cltslurbcd lando; 
IA·vcluprrtttJt r11 11n Alaskan AVHHR wllrllanrl llrt> drlcc-tion and mc~ppln~ systC"m 
Forr'>l. Liodtversrtv resUitrLet. hi AK: idcnUlk,ulon motuiQrinli( nnd str.!lrgles 101 ma.na~t!m<'nt 
Mt!ch.anl-.ms o t <'ha.Dio(e ln fore!>l flour decumvosJUon 11nd e l<!ment ,.-upply In -,utTI'!>Stnnal lo~tl'i of A£{ 
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Financial Statemen 
Expenditures - July 1993 through June 1994 

T1 <." followlnl, IS Sl lC.I l e nt o f r-xp t•n h i I ~~: ..:; I I edc r 1 ·Ulrl sl. ' r, ,<{ ... for the fiscal year ix:~lmillt~ Julv I . I !~r.IJ ' ncl 
eudin~ June 30. 19 9-1 (f'Y 941. OTE:: lh1 is n o! tn ·t~·r ~>untilll.! do1mncn1. • 

FEDERA 

l l ... lch Gent'ral Formulct Funds 
Ha l ch Rf'~iona I Fe 1 mula l•uuds 
Mcl11lln: Stennis rom 11tl. Funds 

USDt\ '\Uri('ultur;-1 Re.:;earch Senit't: 

$ 702.7()4 

13:3.bHH 

: 12 .~1:/5 

117.0'13 

( pr n ·nt ol lr>lnl) 

98 
l. 

4.!i 

2:l 

OrnER GRANTS AND CoNTRACTS 1 •• 115.914 18.l'l 

STAtl'. Awaol"'llJ'tloN/PRomtAM REcEIPTS •1.flH2.75H G3 

TOTAL S(,l. J3 082 I IX).() JH.'fl'Ctll 

Professional staff profile 
8ARRTR BADER Assistaut ProfPS'>Ol nl atura1 Rt•sr,u rrcs .a"· 

\\.tshin~ton State I Jniven;itj '8-i . B,,.'\. : H..trYm·d 1... tw Selle :>1 
-~1--I.J .D. 

L'RRY BURK¥, Farm S11periu tcndent : Uui"' rsay o ld • .Lho •1f,, 
~ s. 

ToBJ CAM~ ELLA. ~ iR\'Hl Offic·cr: l r1IVc::r..Hy ol 1\Jn~ka '83, 1\ A 
Runv CANDLER Laboratory S upervisor Co lo r.tdo Slatl Univ<.:r 

sll '67. B S.: Jmv(>rsity of Ala~ka '74, VIS.; '87 . I'll D. 

D<lf!IAU) E . C.uu e;o. l'rofes~o• ol Hor 1Ct. llu n: 'lt. Ch•ud Slnt 
L 1 rvt'rbily, M'nnesota 'G7. H.A: Unl\o-erstly ol Mis->oUi t Co 
h moin 'n~). f\. '-l .. 75. Ph.lJ. 

STEPJIC M Don~ G. 1\'-o<;odatc Prole<:s<...r c f Al,!r lll o 1y: Ka l:, . .., 
.-._,tm c t •n·H~ t: '?b. (j_S.: UHiver..,ily ol N ·h ra..;ka- "0 . M c;, . 
~ Ph .O 

JI\MES V. DRr;w, Dean. S c·hool of ~ ll u lf L -a) .. ml Lam! tk 
-.<,ll rces \1an. ~emcnt. and Dire('tor. Agr «'Uil Jral ,Ji td t or 
c·tot ry Io:xperinH. n t Station: RutgPr L n iversit) '52. II.S .. '!')7. 
Ph.D. 

JOH'l D . Fox J M . Assol'ialc Prokssor of Lanrl Rr.sOI!r<·t·s: Tri• 
II\ Coli\ ~e '(:)8, B.S.: Untversltv r f Wa:<JIHn~trm '70. M .S .. 
16 Pt1 n. 

Aln1ro iY F. G ASBARRO Fxlension 1-"01 estry Specialic;t and As-
~~ rial(> Profe-.':>or of ';;-,. r'Osion . Alush a C r>ope-rul ive L-..:-
lt 1-;ion: Colorado S lal£ I tlwrsity '62, P S.: 11 i\'e"I'>UV 
c f .\Iaska 79. M.S. 

Do~-u GINDI.£. Public ;:J I ions Su pcrvisor: Un;\'t rsity of Al -.1<.,1 
I :nm h s ~~~ 8. \. 

JOSliUA A CREE (; As::..stant Pfl rcs ... or II r{(·soun ,. r c:n-
n mtlcs: l niverstt' C•l Lonn cct1t•t t 8 2 , u.S.: Ut ivr·rs i v " I 
Aluo.;ka I•'airbanks H-t. MS.: \\ .. shlngtou State t 11\'er.;llv 
'«:!' Ph.D. • 

CHAJU.ES W. HM'lTIIIAl'l . Exc!'utivc Offi<.'• 1 Rutg ·rs l niwr~i l\' &1 
r1.JI : Uurver sity of Alaska '67. B.S. .. 

DoRonrr J HELM. Hes{'arc h Associall' Profc~sor ,,r Vt"!.(et ation 
Ef'C.1logy: Uni\ ·rsily oi Dt>l t\\'nn: '()9. U .S Uni\lf'rsitv ()f 
Mh'la1gan '70 , M.S.: Colomcln St;;~.tc l nl' t'h!lv '77. M S .. 
'8 1. l'h.D. • 

PMRICIA S Ho.u.owA,-. A .. -.ociate I ll)tl-ssor nf II Jr1kulhm::: 
~ltllt"r::.-..111~ Ua1hcr~llv ofl' 'llllS)'l\':'1111'-1 73 l .A : Wushin~ 
l11n St.tk Uul\l~no.tly ' 71j, M.S.: I Ill\ cr It'\ <•I fl. nm::->ol -~ 
Ph. D . -

Yo.r;G HDANa, Reso . r h Assoc late. Uni\•erslt\ ol Wiscon ... ln. 
Mad.i~on. Ph D . 

Fiu:;muc M. BuSBY f'mfc sor 1! \nlmal Sc leme· Vtfa,.,fli 1£( un 
Slat • Ur tvero,ilv 'Oti iS 'Wi, M S .. 74. l'lt Tl. · 

AlAN J~JBIIINVILLE. ''l'l•fcs....,ur .. r Rc ourc,~ 1\1,111 tg!.'lllt'lll '-Sor1h 
f .aro m • .;;1.1k (ollt>g · ol Agrlt ulture .md ~-~~~~~ n.rt.n~ 'fl:l. 
1-i S.: We. Vn·guua I n1ver it\ &1. ~ S.: Unl\'er,..,ll, o f Mh 1 
ldl - '70. P't lJ. . 

Gu:l'<~ P J\IDAr. A.;:-.ol late I mles c)l ofl·on-s1 .eolu~v: P mhH 
I •1iH rs ll\ 72, U.S. () e!-or Stall• Unl\· rslty 76. Ph. D. 

1.\fERL..w G . KAKI.sso~. As Jo'i< t roteo;so, clfHor1icull m·: 'lne 
SwedLsh llnlvcrslt) ol \_n ulluml S< ten< cs '71t D S : 1\lir 1 -

~;m ~ at1 UniHr ... uy 'H4. MS .. 87 Jlh.n 
C11AJLL1!::8 W. IVnGHT l\s .... odtilt' Proft ..,~,r ••I Agrl) 11 nt\': K.m .... l-':1 

Stnt t: L nr·cr-.11\' '70. iS .. '71. M.S.; Un1\'cr lly <•1 '\lask..i 
t airl>anh:-< tlk. 1 h n 

J. Sn:I'HD LAY. l •IIDI Litan..-:~11011 , ,,d !IU(crmal ton ·1 e!'hnot-
o~~ 'vt.mc·u~er I rlnl \ I uiVf'l..,1 \ li\J. tl.J\ ·Ohio S1n1t .Jnl-
versi y . 8H , L . 

CAito E. I..Ewis 'r .,j,·..,~ •r, rl Ht:S!JIIrc~s M,IJlU~t.'nl£'11(; • n ivt;r-
'!>i y • fo'lll'id.., '62. I S. '(;.+, M : ~cc,r ~t'lown Ur , , r stlv 
'70. Ph D.: l' en• rs1t • tl .'\Iaska Jr,wh.mk 76. t>.hU\. · 

J .t,ME.S Lf viSO~. H • jr1e ·::. Munn,.:er Univt'rsit) ot Alaskn f air-
h,mks '79. 13.!:1. 

Jr:,Wl<;K H.. Mc.BI '·H. Proli. ... :-,tlr [If Pl;mt PaU1•1lo ~ . 1\ tL.o r J 
~ ••\\,Ill L 1JYt rst \'. :-i, B.S: llnl\torsilvot Cslifontl.l Dmic; 
'70 , \ 1.S ; R rL~ ro; I tl\~rsft;) 7 ', f'h.b 

J A.YD. MclU.NDRlCit. f1 .. 11 ......... orofl\g onomv; 1 n rsu_Y cl Idaho 
·6:~ . H.S., t)6. ~.~ .: fu1n-.ns Stntt' l1nhc~~lt• 7 . . Ph.D. 

GAJty ,J. M.lcnAILSO'l l{t IUdl Assfotl'-lh'; 1111\ J-;l(y of Ar·-
i' 111a ' i'4. B.S.: li>\\'::1 Sltlll'' nh:• 1 """ o 1. l\I.S. ~ 

G Au.u MnCHJti.L . . o\s~~W1lllt' Venti .'ALR.\1, \ssot·inte Dlrct:-
lut ~AFES. awi.As .. rx:t, I · f'ml~ n1 ol Al!ronomy; Unh er-

• 1111110'1/1 Dll l'l' ') 
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sit) ol Callforntn River s ide "7 t . U.S. 73, M.S., '77. Ph.D. 
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0AVI]) L. VltRJJ\'U\. J\s:;ista nl Pl ofe..,.sor tll t}tor!J.(rnphtc lufonna· 
tum Syskm">; Rulgt-rs lJrtivcr~ity '79. R.S.: \1idJtgan Slnk 
Uub:E>r~lty '82. MS. : UIL~h St.nrc UOI\'t~n.lly '88 Ph LJ. 

J.u&ES L. WI\LWORTO.. Assuclatc PrniPssor nl Soli Fn Jlity /llor-
tkulrure: Un:versi1yofW11:il'01L')In 7G li.S. '8(), M .S.: lint· 
,·crsltv of Gt"'rg1a '85, Ph.D 

JoHN A. YARIE. As.sm.latc Profe-.~ 1r of t)Jivirll lLure: West VIJ -
t!;inla University '71 U .S.: Lnfverslty uf M111ne '7•1. M.S. : 
Ulllver-.;ity uf BT1tlSh Columbia '78. Ph.U . 

Emeriti 
AlumrR L. BRUNDA.Gf:, rrores~ur 01 Anunul Sliell('C. 
ROD£R'f A. DtltT.ERICB. Professor or Vt~ let inaJy 

Science 
J>ol( B. Dcoo:a.. Prolt. ... '-<tr ,ll Plant Physiolo!tV 
AlA.'! C. EPPS. P ufeS&ur (If N<t1llral Rcsou.rci:'.S 
Le5LIE J. Kui!ESJWEL, ProiC>ssor of A~I'J'Onor11~ 
ClL\JU.Es E . Loatmol\1. Proh·~~w· of Plan! Pat..llJJ[ugy 
WILJ..L.\M W MITUIEU. Prolt'.tls•lr nf AQ.mnomy 
Bo:~~tTrA J. Nl':UA"(D. f>rolc:.."ltJr 11f l..ond ResourcE"" .... anrl Ootauv 
Sta"II!m H. R£sTAD A:sslstant Director, Alaska AFES 
W.um: C. Tooi'M.ti . l'rofcs..c;(Jl- nf Econuml "" 
RoBER T B. WEED£K. l'1ofc~s.or f{e:sourccs 

Mana"-(emenl 

Where are they now? 
\ Former animal scientist goes to the dogs 
I 

Vol. 27, Nu. 2 

1 • r . Arthlll L. Br unrlct~c. prufes:oor of anlmaJ S(' l-
t>nn. em~dl 1 .... hns an't:plerl n lhret!·)'~:ar term 

on the eOILOr1 J bonrcl ol Tlw Prqj'i>ssional Animal Srkn­
tis!s. pu!Jlisheu hy U1r 1\Jill!rh ·.tn He~isl ry of PJ<>fessional 
Animal ';rientfst~ . II. d1onn mem her· ul AHP1\S. Dr. 
IJrunllagr i~ <'lt.r11Cntly t11e unh m«-mlll"r t.rom Ala!:>ku 
anrt i:s ct>rillkd in dail} C<Jll l1· JJLI t:umpanir 11 .miUJ..tiR 
In gcnel.il.s ;u d animal breedtrll! and other rhsc1plinf"..,. 
Titc ~l'luJ r I AHPAS I !'I to publish l' t:l>tllrs of 1 est'<l r eh t hHl 
h::.vc a more ur-les.s tllrt>t'l application . a..., llllitrm-;tcrl 
wtlh th~ murt~ ba~rc rest:arch papers publblwd. In U1e 
,Journnl-> uj Artirnnl, fJalnJ . and PuulJry .Snenc-~. AfttT 
n:lirtll,l! tn 1985. Bntrula!J,e ~wt: Hln the dugs.- Lmdl11g 
pr'rn.uy n .·spo1J.Slhlllly fnr the d.alrv n ·sr-ard1 pro~rum 
nt the Palrn~r r.:xpt:rinwal St.l lou fo,· a cuntlmring ln· 
h'T"~T ill ra iain.£! :u-rd l'rHnp• llm.!. with J.Jllrchn::d dogs in 
1\mNicu.n !knnd Clti dug !iohow:-- n t1tl ohc-liciw~ trluls. 
At 1l1ls I rne. tbrcf' Old En.:IIsh sfu.rpdugs ,md four 
l w • .m:loo •·olllt:!; ~h.J..T• •heir lwmr IAit h Ari anri l!clen. 
Dulif'~ th~ J 984 !all sl"m~tcr. Bruncla~c (pictW'f:'U rl!JIU} 
rt'lt •mt•rl io the da~:;ronur 10 ll,h'L" ~ucs.t Lc:r·trm~ ht l;{f'-
nrUc.:s aHd ;:mlmal bn.-edml/.tll hvo i.IDimaJ sdcUtc das<;t"b 
at Ute Matc1uuska-Su tn.u Cummunlty Ct)Ucgc->. 

(t'Ourtes!:J p/Jolo} 



Dr. McBeath's potato research 
draws international interest 

DR. JENIFER H . MCBEATH, plant pa thologist . ret'elved 
m tcn1alional rcco~nition for her work ovc·rsecing tlist~ase­
fJT( seed potatoes rccenlly. In J u ne. Dr. Tvng-GuangChou , 
rmwunesc min istry of cconoruit: ·1ffairs. visited potato-grow-
In~ l.rrms in Alaska to m::-.pec-t s ef'd pola~ ocs. certify that 
lbcv an· disea.:.\· free. a uel review tbe eed p o1 .1to quality-
cor~trol p rogram whi h Mcl~alll admi.ulst e rs. Seed pota-
ic~t•s r an dc~mand higher p1i ces lha u can potatoes desUnt"cl 
for the dinner luble And Alaska s eems tn be one of only a 
fcv. . if indeed uot the onlv. loca Lion whetc Ta l\ ·an's vlnls -
fref' st~ed pota toes standards can be meL Chou \VR'S pleased 
with his fmdlngs saying Alaska is the only fottign source 
of seed potatoes he is rec:ommendin~ to allow hHo his coun-
try. 

IAchievements, acfvities, news 
Partners in research 

Dr. Stephen D. Sparrow. professor of a gronomy an ci Dr. 
,Josclllll Aroccna. u niversity of Northern British Colu rnbfn 

\rect>IH·d a $6.000 nwmci through the UAF-L NI:)C Jumt In 
tcnu:1Uona l Research '\ward compe tition for their rest·arch 
I projt 't:l. Weatherin.CJ of M ica iu the Ullizosphere as Injluc nceu 
I by Uoot Temperature?. Rcs eardtet-s S< ud that nuca ts a natu-

1 
ral s ource of pmasstum. Soils in Alaska. British Columbia. 
md the- Yukon Territory arc rich in rnlra but. defktent In 
potas-;iu m . The researchers v, lll study I he break<1own of mica 

\a.c; inflm:•nced by microorganib,.ns in 1·old clima te to lJy ~nd 
u ndcro;,tl:lncl the wca thcnn g: u t potas sJUm tich m m e rals m 

\norr hr-m soils. 
· A p.uine rship \vas 1orrned last yc..1 r between UAF and 
\VNRC ICJ create res earrt opportunities for st.ud1~ o( tlorth-
crn. circumpolar anLI Pueilic Run Loptcs . 

IPublic broadcasting support 
I Tiu• &hool of Agrtculh Lrt: and lAuul Res ourct·s Mana!!e 
ment l.Lt 11lly. staff and students raised ~2 .000 du ring Murch 

llo cPnlrthu t.e 10 KLAC, rhc Oniver~ty of Ala!:>ka Pa~rh.'1.nks 
pub be b1 >adca s tlng stahon. SALRM s conu lb u lion w1U spon-

ls or a ,.;( k nee program. darleen masia.k and Bub Pierson. 
fum! rd.islug coordm atm -; satd they\\ ere please-d with thrc 

lexce-llcnt s:1pp~rt and hrspe to h1~ld an <.HU1ual fu mlrais,·r lo 
<-' Oi11Cldl' wllh KlJ,\Cs sprin~ fcsllval. 

On display 
A~rlcnllurul l~tb a~sistant and a r t t':il. darleen mulak. 

JOined Anrhorage photograph<>r 1-{ent" Dola n Jio~ag. in -m ad 
~xhibitton a1 the Alaskaland galkry in \1,.y. m .. tsllli disrtayer I 
s ix large meta l s culph.!f\'S and w oodC' 1b. Art c titic Ma ry 
Dctll \'lichuels in a11 aru cle for the f 'curbanh:!> Da ily Nt:W!c> 
Mister !'.aid. Hu work i:- so energe tic lhat. a s \ ou s tand ln 
front of 11 you can lilmlto...l sec foresls grow. douds ~weep 
b •. tnoallll<~ins rise <mel t•J-umhJe an d glo~ciers How." masiak 
pnnLs. paiuts . and sc-ulph me tal. 

Travel grant 
Jennife' Puain RM (r,,flunt • student. earned a gra nt 

from the Alaska Qm\tc·rn ... r, t'l'lllcr Lni\t'rsll~· of Ali.l.SI<a 
Museum, to travf:l to tht> 2" 1 C i.JT am polar J\gric11ltural Cou-
fcrenc-e to be held Seprcr-l)r-r 4 thrpugh 7 in Tromso Nor 
way . Pu~n cmncd the J.t1anl lo r !• ~ ab~tr;u I. Do ~~cse 
increas e nitrogen a vailabtllly nnrl pr'ld uf'l i\lly In harley 

i ~:~lished . 
. Dr. Edmond Packee, <th...,nt:LBi t' professor oi fon•st m;m-
1 agemen t. ann Dr. J ohra z.a,..r~da. lorn ~rly ur~ llt~ lm.tttuh o.~ 

Norlhe• n r'ores try. coauthr n d til e -h.1pk Ak• ·k a Rc.f.!Jou 
for lh~ newly rc\~sed edlllun ul Urqnmrrl Sif,•u-ultur~· of the 
United S lates a st.<tJ idard fore:-;t.ry rcfe1 e.ncP -mel te.Xl •1scd 
in rhc Unlied Stalt..'!:i 

Developing studies 
Christlnll Young. an NTJ\1 wariJI ale 'lLucJual. rt~centJy 

earned the $2.000 Ala:-ka \Lo;;iturs A.-..-,oc•tation's S atL"\\1U( 
Sch olurship. The schol:u-.htp \~111 ·u·IJ> hN ··omplch"' her 
mat>h-r',. tlc.wec in land rna tagr-m 11t unl 1 ms1m~:-; \\ilh 
t~mpha.-.ls on U1e travel lndw;I..I) . Yo1111g h <'rmrdinaling a 
p roje!'l m Delta J u ncliou ck\doping lmks b l \\t"L"Il a~nf'ul­

t!l re a mi tnuris m in an ciTorl f o sLimula e the onm1mlil) "s 
economy. 

1995 Graduates 
Con~ratulnlions tn th e 11¥.15 !( ... Hitt ti~s o r 1hc School uf 

Agricultu re and La.nci Resuurl:'s \-Tanagc::mc>u : 
Masn , c!f Srfem.:e: Ming Dl, Paul KroenUDa. Robert 

Lt'ach, Job» Shaw, RaphneJs StlmmelmayT, and 
Patricia Willebrand. 

Bachelor of ScienCC': Steven kclter. James Duff, Mary 
Gleason Ingrid Kacher, Paul Keech, Deborah Koonff, 
David Maddux, MJuea:ret Matthew, Travis Powell, atul 
WUUam.Ruor. 

39 




