


From The 

Director's Desk 

1\I<J!>hJn ilgriculturc is facing il grave crisis. ;h,•rt- I ..1 nnl} possibility thill ItS 
dev•,lopment mav be cut short before 1t ltas a l.1ir mo, tf' Q•'~ staftetl. 

On.,,, bright side , tho future of LJgncultL ~ 11 , I ~· "h , trJVer senmed more 
promtsm 1 Ove ni~ht th•3 nation 's wr~luses have dtsafipci!recl <1 ::l !Qod r•1ices h,,ve 
boon ga lt'9 C\ l)fOliUCiiC'n rosis SO rapidly th;Jt OOrtatn fa ' Cflll3rpri!l:1~, which 
lllltll very fl 'l'ntly would w~ ost money here, have sudcJcn'y beco e ;Jro rtable. 
Mnreovr>r, il rrPiul re.exdr'll''lrton of Abs~ r~'s lAnd resources h.rs diS<.Iosed the 
tart ling 111 that Alasf a r ar Is JmOC"HJ th~ rna jar farming Stutes -., agr ·cullumi 

poter• tl. A new sotl survev I as r•vealed live umo3 as rnuch tlll.•l li'l limo as we 
tllougl w" llad. In 1rc t, i appe t'!o tlrdl Alo~s,;a's r.r Lrr ~<JI lQ!ICIIttt a l ann exceDds 
that o tht! o;t;lte uf lo·.vn, Jnd tire latest vteld da .. n•vP,11 1 dt, for 1d r' .fl n JJ.l .• 
the prod ll tiv <..<lPiloity of OU! land, r>~'r d W , .:omp 1 "S ldV(lliibly t/'JI thcH Lll my 
o thcr state. J\ t todny' r •!ICes, Alilska tou d produOJ •JV+'I $ I I lillie 1 wort of grain 
J yf!r;r, ~ Vl'ry y~;rr - long ahor the last drop ot L.il ;. gone. II conw.rt~d n to bP.ef, 
Alaska's Qnrr nnd 11russes could produce ove one-tenth ol ,dl the rr at noV'/ !Jeing 
t:onsumRd by thoe en tin Un1tt~d States. 

1 ht) bad news is th.st dlmos all of Alask,'s poten tial ilgncul tural IHnrJ ha~qust 
llCefl ·afen o'•l o f circulation, p~:~rh<~ps perm,lllnnlly. After 3GO years of conquE:lring 

ht=> wilderness. suiKluing wild tie , luming livers, lE:!iJrtn!l up tho land and pavlflg i t 
(lVI:'r , many Arn!lfkans 1 11/C t no:~lly come to realiz.e that At • i< ctle, theu· ndtura 
cnvtromn• , , wll l have l een r. Jrnpletely destroyed within a Vt'• v few mom years. In 
respOll •; to P'lJllllflr ft-'t<l ng nnrt In compliance vmh a congr ssrun • drreclfve. •oo 
Secretary uf tl~e lntcrior has nPr- rr to->cl over 60 mlll!t.>O acrE-" o f Alas .sn Ia d ;or 
" •<;rblo inclusron wtthirl the ne111 ~nd system o l pads lows -;, wtltl 1 e refuqes 
vv·ld ness area-;, md wild m-ers. lr, ad .lition, hP. hns lso \ 1 hdrawn ftlllfl er rv al . 
_rnil rnrny unappronriateu pub he In nos in A Iaski.!. Un or tunatelv, ulmo&t all sui .abe 

l<mrJ anc.J certninlv our IJ<;!~"'t agricultllml ld d is included in the-se m.Js.<;lvc Wtthdraw 
al~ 

F w Alas an ; woul1 Ql arrel wrt h the uims of tlta conservation rnow~ment, or 
tM•n Wll' the incn rf preserving largo:: Jn~ns nl tltc state in their native wi!J 
(.;OndlrrQtl. A her iii I , r 10< t of ur. ilr" lUto> pre ii'WIV t'ucause Wt: h:wa <>jol·ted to spond 
our evorycluy l1ves, rln<J rut ll~t our vacaunn•, tn rlfl uns.poiled nalUidlt!nviron~nt, 

And of courr.e farmers, rnnrc than &nv ,1th ·r [lroup uf o;imtlrrr l'i e. nave (lelth••rattJIY 
uhosen to lrvo ill harmony wrth rr-ture 

Tho final decision will be up t ) th~ rc •nlc , Mid 'M~ lrn1 ! that they c;m be 
brou~ht to unnerstarHJ soo encuql! that thr. supply of agr ('UftL rnl land IS not 
unlunllt:!d and that, sinoe they ;rre going to hwe to share thetr fo0d witt . 1 crov. jed 
wo ld . it i~ lqh tune •o 'ltarl (' rrser ing tnis rnost procrous ololl naturnlreso Jtcrs. 
Sltrt>ly, ro t.liisk 1 ~ 37':>,' t6,000 acre!;, it !.hould bo possrble to :;clcr.t 80 million 
for 1-- '• •v.r m wultot. s- no ly encroochurg on •ho rnere 4% tnat have iJ9ri· 
~:ultu ral ' diL ~::! 

1:\lh 11 d ~ an J 11 ag'ICIIItLrc ly "'1inderJ Ald ~·ans, how~v•lf, is thut the ff!iidlly 
illl<lllabh, re;;ul •~ 'JI ·limos~ 8u year-; 'lt qovo nrnen! rmci uniV(lrsity researm and close 
m 180 ye<trs f pr;; tiCal !arming ex ,,,rienct: 10 Alas~a heM) l>t"" n vir tuai lv ignored 
Ill the impact 'itrltl'll~nts prepared uy the I nil' It )€1-JBrtrncnt. In ld(" ' . one ga1hP.rs 
from the~ statem,..nts thilt , rju1. lu thtJ poor !-.nrl5 dnu har"' t d mate ot Alas"a. the 
agrrc;u l tiHCII pOtt!ntial of all of J ese Ia ds rs J, w , , nnll'!xi nt. Thr is merely 
h ;J iinq the public wh;tt it thir rl-... s it illro'ldy I.. now . t or l8rr ly d oH'S not 1 epre~oir the 
cnnsiriP.red judgmont o f obr ctivc ·r i1 ntists. 
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Figure 1. Middle Kuskokwim River area. 

flgure 2. Vlewmg the t~t plots of barley in the fore~round and oau in tho back-
oround Will Guorge Wilhs (left), extension agent Dave Hassinger (canter), and 
e)Ctension ueinee Fred Vasb (ril)ht) 
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Grains In 

Seward's Icebox 
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DAVID H. HASSINGER 
Cooperative EICtenliOfl 
S.rv1ce Agent, Aniak 

GEORGE WILLIS 
Cooperator, R d Devil 

Grow yrain Dlong 1 1:' '<uskokwim' 
Geor~ Willis though! tl ,.Jid be donl'. 
Ho tried I~ ond was st. ~~ 11! 

~ o tho~ who are not completely 
fi1~ 11<>~" w1t' the climate and soils o! 
~. _ e r 1\ 'as o, tneso statement!; ~ight 
i'Jppeur ., t.. lacl ing in credibility. For 
ve H , any huve consider od the 
Kus~ ol wun River <~n•J too cold t o sup-
I)Or1 ()IJricuiLural c:rops. lt i;; •mil sorne-
liniOS refcrr«l tel a; "SewarrJ's let:box," 
the old expression frequenlly applied IG 
A laska rJurinq the ye.us after Secretary 
ot Stata Seward negoliated the 1867 
purchCYJ Jl tht:: torritorv from Hussia. 

The C<mrge Willis filmlly lives in 
~stern AI<>' ka e<:~r tho small vii i<Jgl:l of 
Red 0. 'II I i h~ r ~orne is loC<Jtod alonq 
the Kuskokwa '1 'ibout eight m1les down· 
ri~~~Cr lrom Sloounute and 110 males 
1 Prlv.-1 tron' Ani.Jk (FigurE 1). Ouriny 
th..: ~ummer uf 1972, Wallis ~.;;-' tartrd 
C.ou " atiw Ext•1nsion Servit:.d ag. flt 
D,]l,l<' HaS' ingor of A 1k. abuu the 
pos ib"lity of growm. qra111 ...rops on his 
pi~ nr JSO as foa<.J :Jnu ood. He htk.i 
cleared So.lvnral d res o f b rch-SPruro 
for .... st l.'lod, part ot wl 1d1 Nas pi<Jn led 
111 a hamo gartll::ln. W Ills wris m ~>rested 
in Whilt types Of gr;air•~ mt()hl 1-o groWn 
under tho sol! and d ir11aric MnJ tions 
prevniliog ut Red Devil dnd exrnesred n 
willingness to coooomte in conducting 
test-plot work. Has mqu 1 was forward-
ed to the lnst1tutc of Agril:u ltural 
Sciences, Fairbanks. 

[)uc to logistics and ttxi remoteness 
o1 the arc,l, virtu111i'y n research mtor-
mation pertalfl[fll' ( I) rop production 
was avallb'•. O."vor , le<"Jtenn 
'Mli!th.~r records lr lm Ania p 11 1cd 
some indic.1~ir of tha tvpc "f growing 
season that rnight oo ex~ctPd at Red 
Devil. 

A coopcrati~ ~udv was arrnruj('d 
beiVv'E""n w·u s th(> Extension Service 
and hr lmtrtut' It was Jecided to 
r:or ouct n "Preliminary Adoptatioo 
r I ' fnr Wldll grains. The test consist-



ed of single-r JW pian t ings o · 50 variet ies 
of llarley, oats. whs:n, rye aod tririct~le. 

Both win ter and spring varret ies o f Oild" 
wain type wero selected; rnaturny 
ranged from early lt1 lah' 

The rmuose of tt- is study •Nos ·o 
detf" 111rnP. the gran types and t.t o 
variet.es with-'1 gr<lin types whic 1 will 
grow to maturi ty, and to obtJin an 
est1milte of t.he productivity a t this IOC<:i-
t1 on. hese data provide a rough idea of 
what there is to \VOr k with and a start-
inS] pulnt ror more refl r1ed rP.search. 

lime , tert illzer ' rue-measured 
p;1dets of sred, and lnstruc-tions tor 
estabh,hing the test plots and rocordin~ 
the Jdta wt re :%sembled In FJirbanks. 
The materials were mailed to Dave Hi:ls-
smger m Aniak who In Lum tHmsported 
tl m uprivm by boat to the Wi llis p litcc. 
The winter grains were planted on 
August 5, 19 / 2 and the spring gr11ms on 
May 28, 1973. George W1llls ·eot 
fff'Ords ot win Ler •.urvival, f low~ring 

rJates, maturity rlatr~s. growth, and lodu-
il"'g. Hassinner made periodic inspections 
of the grains .md main t-'lined cont..:Jct 
with r dirbal"ks by It Iter and phone. 

In t.wly Auqu~t of 1973, the senior 
auLhor ob!l{!rved anti evaluated Lhe Lest 
riots. At that time, all ot the gra·ns 
wr>r~ fully h&Kied nnd some o the 
early maturing barley (lnd oat vanet lcs 
v..ere beginning to 1111 ouT {frgure 21. All 
the yrains had r roduced good grow1ll 
and t iller·ng. I he most rnpress1ve 
growth \VdS obtained frn•t rye wnkh 
t1 "M'red head-h1gh I rigure 3) . 

In the 1all, qrain heads wero d ipped 
from each ntot, packaged, and shipped 
to Fa1rbanks for threshing and yield 
estimation, Rosults o l the study are 
presented in Table I. Eac11 vartt>ty was 
givrm an adap~ation raiing ranging 1n 
value trom I tn 5 with "]'' represt>nting 
LhP best ooapted and "')" rhe poorest. 
Ev •• 1uat lon ms bi:!Sed p rlmflflly on yield 
and the abil i tv of the variety t o rnature, 
with maturitv carrvfng the n-10st wtllght. 
To r€'ce1Vo a v•llue of " 1" , the vanety 
had to ripen fully and produce a 
respf!{'table yie ld, Varif'ties that rioened 
fully bur were low-yiolding, 01 va riettPs 
tha t proc.Jucml respoctable yields but did 
not ripen fu lly {straw remained partly 
Rret•n) warn c.la:;sified as "2" or "3". 
Vnril'ties 1 a ted "4" generally had both 
yuld and mOJ1urtty d eficiencies. 
Vaneties that did not procluce rn1nur l;j 
scoo were designated as "5 ". 

Oats pe!lorrtlfld best, producing 
y iDids mnging r rom 7 1 to 1 OR busnels 
p<>r acre. Most o f the oat and approxi-
nratt~ly hal1 the b~rlcy varieties rlpenet.l 
fully All winter WtlP.ats and the one 
Winter rve Included In the test produced 

mature seed, bu L the straw rernained 
part ly green ilt tt1e term1ncmor of the 
growrn!) se<1son. Low yields obtained o n 
some of tno varieties reflected poor 
w'ntcr surVival. Spring wheat, spring 
rve, and triticale d id not produce 

mature seed. These grains were not a, a 
su fflclentJy-advnncod Sl.dge GT dewlap· 
ment to Withstand the damaging ef [~rts 
of ,, frost on Augus· 14. 

Growing seasons rnay di ffer substan-
tially from yoar to year and a sinqle 

TABLE 1 
Results o1 a small grain preliminary adaptation test 

conducted on the George Wilhs Place, Red Devil, Alaska, 1972-1973. 

Grain t'ype 

Oats 
OatS 
Oats 
Oats 
Oct.s 
Oats 
Omc; 
Oats 
Oats 
Barley 
Barley 
Barley 
t:lar ley 
Barl v 
Barley 
Bnrley 
Barky 
Baf lev 
Barley 
Barley 
Wheat 
Whear 
Whoat 
Whea· 
Wheat 
Whaat 
WI ~eat 
Wheat 
Whel'lt 
Wh <11 
Whea l 
V~heal 
Whoat 
Whlilat 
Wfreat 
Wheat 
Wheal 
Vvheat 
IJ\'ht~at 
Wheat 
Rye 
Rye 
Avo 
Rye 
1 riticalb 
Tritrcale 
T ritiC<Jie 
Tritir,ale 
Triticale 
Tr i I ic.-1 te 

Variety 

Pf'ndek 
N1p 
Toraf 

olden Rain 
l lfl rrnon 
Rand1J111 
Rodney 
Cayuse 
Ceal 
Oickton 
W6544 
Kearney 
L1dal 
1:-dda 
Oll i 
Gateway 63 
Galt 
Wnal 
Cree 
Jub ilop 
Cheyenno 
Trap~r 

I anr:er 
Frord 
f rader 
NB66403 
Shoshoni 
Wrn illto 
Omaha 
Scout 66 
Warrior 
Sawmont 
Gasser 
Thatchm 
Park 
CanttmtCil 
saundnrs 
Manitou 
Pitic 
Garnet 
Silsk;uoon 
Prolific 
Karshulder 
Pctlr.user 
6T A 131 
6TA518 
6TA 419 
6 f A208 
HN470 
Rosner 

•Mature seed was 11 0 t produced 

Growth 
hub it 

Spnn~ 
Spnng 
So ring 
Spring 
Spnng 
Spring 
SJ,Jring 
Spr ing 
Spring 
Wlnttlr 
WlntQr 
Wrnt~r 

Spring 
SJJriog 
!)prrng 
Spr1r,g 
Spling 
Spring 
Spring 
Spring 
Winter 
Win tAr 
W1nter 
Winter 
Winter 
Winter 
Winter 
Win Ler 
Winter 
Wrnter 
Winter 
WmtP.r 
Spring 
Spnng 
Spring 
SprinJ 
Spring 
Spring 
Spnng 
Sprinq 
Winmr 
Sprrng 
Sprrng 
Spring 
Wmtcr 
Spring 
Spring 
Spnng 
Spring 
Spr1111J 

Grain yield 
bu/A 

108 
108 
104 
99 
90 
84 
82 
7b 
71 
31 
17 
8 

32 
23 
16 
16 
14 
12 
10 
8 

30 
24 
1!1 
18 
15 
13 
12 
i 1 
7 
3 
2 
2 

.. 
• .. 
* 

l7 

* 
* 

• 

Adaptrtion 
ratil"g 

7 
2 
3 
4 
3 
1 
1 
1 
3 
4 
1 
2 
2. 
2 
4 
4 
4 
4 
2 
2 
3 
3 
::1 
3 
3 
II 
t, 
5 
5 
5 
5 
5 
~ 
f.) 

5 
5 
5 
5 
3 
5 
5 
5 
5 
5 
5 
5 
5 
5 
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Figure 3. Rye towerad heocf-.high. 

year's dara may oo misltJad ng. A tes ' of 
this nature IS more rnaaningtul vmon 
conducted 0 \lef a peraod 0 r 3-~ ve<;~rs. 

However , in v•ew ol the t;<:H iiN than · 
normal fros t, whtch shortened the grow-
•ng season, rho~ var etles •Jceiving 1n 
adaptat1on ratinQ o; " 1 ' would likely 
perform \WI I over a perlod of yeats. 

The tesl plots on tne Willis placx. m.ty 
bf' a first for grains ir the middle 
Kuskokwim area, but o her fo rms of 
agnt:ul ture h1VQ ex lsted I rr many vears. 
Potat()f's, carrots, cabhi:KJ€, peas, an! l 
other vngetaLies thnve tn hnmr gardens 
at vtllau~ sites such as Lill ie Russian 
M1ssioo ~f igure 4) . Crooked Cr~k, and 
1\Jopamute. BerriP.'l also !.J•ow in the wl d 
and in home gardens. Several green-
ho uses ir Aniak successful ly Jtmv 
tornatoos, cuctJmbers, nnd :.~ tl1er warm 
season rrors. 

Port11ns of the Kuskol wirn, like 
fnFm\ othoer rornntc area'> of Alasl a, hav.:; 
t:onsider ab'e potential for ~ricuhum, 
b1rt the scope of this patrmttal ts virtual-
ly unknown. Soils ar d c linul tiL condf· 
tions ilrrJ suitable or production d 
s.mall gr ·ns, forages, borr i~, e~ ntl 1nany 
types o vegetabi<JS. Thorr! is 'l'luch lo bn 
learned , and studios such <~s tho~ con-

Figure 4. Garden 1ite along the Kuskok· 
wlm River near Uttle Ruutan Miss1on. 

d,uctpd at RP-d Dtvil represent a step in 
tlw rlgh t direction. i:i 

An Examination Of The Salad Vegetable Market 

Of Anchorage And The Kenai Peninsula, Alaska 

The fanner W1lowood Arr Fnrt t; 8ds.t! 
at Kenai. Alas~a. nnw tt p, prop~rty of 
the Kenat Native A ssociat ion, is th4; ~;iw 
of a researcn project 111 controlled erwi· 
ronmenl agriculture (CEA). The Univer-
sity o f Alaska, the U. S. Oopartrr.ent of 
Agr'culturl' , Genera' Electric Corpora· 
tion and tne Kenai Nativfl Associa tion 
art:l ..:ooptJratmg to investigate the eco-
nomic femab hty of produung saldd 
vegetabifls u 1de• control led env1ron· 
mental rnndi Lic,ns. Pidn t 1 esponses to 
varying levels and cor1bmatlon~ of 
envlronrnen l.dl factor.-. w•l l bt! Rxamlned 
in OXL.lerirnen l:dl rnodulos and nilot-plall t 
OPf'rat.ions. Both physical response and 
cost data will be ~rn~>Ja tecl ro determ·ne 
r.onditlons tor flconnmic optima 

r or sucressful rornmer cia I adap ta-
rinn, 1his method o f Ve{r' aule produc· 
rior1 must be compotriive with o..rrrmt 
sources tsupplters) ot salat"t vegetable5 :o 
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the Joe (II rnarket. Therefore, the in i tral 
pfton o1 the economrc resean r w.:~s to 
detE'rMine sonw ;Jf thP C"Hlrai.. ~nst 1cs ot 
lhe Curren I S.l larJ vegetab e mrr P t Ill 
the greatnr Anchoragp and Kan<u 
Peninsuln area~. Speciflwlly , he objec-
tives of this rnarl..et Sl\JUY wer~ (.1) to 
dete• mine the p rincipal tyf.)e:> art(] 
vo •t1tles ot salad vegatablr;s now nlur kel· 
Bd there ancl lb) to detl:lrmrntl the quan 
t1 ty and valuo or s.1 lad vegetables bAing 
sold. Th"' resul ls. of thts inouirv are 
rffiorte•d I ere. 

Procedure 
Most salad vegeti1ble.c: marKeted lr; 

Alaska are qrown lf'l Lhe followrng 11rcas· 
The I mper fal and Salin ill' Vall.;ys of 
Californi d, the Y<.lrna VaUnv (,f Ar iD.lna, 
Florida, M'exico, <~nd , o• course, tho 
Mat<muska Valley o Alaska. Plim1 
sci~nt•srs trom Caiifornta and Aritona 

wnrn ouest ioned abot- - the tvPfls and/or 
varietiP.s of vegeUlblcs "~ipred to A Iaske 
1rnm these area~. In PddiTtOII, Anchor 
<IIJH r tJliJil~rs and who le!;dlar~ ··rovided 
lnfo t rllflt•on abour the types and 
vari\Jl ifl:. o l Silled vegetab es h;mdled by 
th<Jif firm::. 

!Tiu: and qumrti t y oata relating to 
salad vegetables wnc obtained trorn 
major whrdesa e-produoe firms in 
Ar ctlorage. Those W11olesalers f.UDfl iY a 
m:'ljr.>r pan of 1111~ sdlad vegPtabJe "llarkat 
u f the Kenar Pemn-.'.Jia, the commiSS<H v 
at or!;:!' .tf 1hf:• mtlrrcrrv IJd!ie:i rn 1he are,l , 
and J ~lflnilicrlrlt portion ot 1fle An·' 1f-

d v• lian mar k•lt. 1 Dnt<l w~·rP alro 
cullecteJ from tw J major fresh vcgPta 
IJic rP.t <li let fr. the ama who re SUIJPhcd 

I. PerROMI lntervittw with Mr. Jolll'! fJJcone, 
Alatl<a WhGie!lllte, Inc., Andlorage, 



TABLE 1. SALAD VEGETABLE TYPES AND VARIETIES. 

Heacl l f· r \liD! Lenf L!HtiJU·l T omatoes R;lLH'She~ Cucumbers Grel::ln Onions -------------------------------------------------------------Calmar 
(_t•bt:IU 

Cllma.Y. 
Vanqunrd 

!i()muine Early Pilk 7 Cherry B•JIIe Sattcoy 'tvhte S\WI:!t 
ReriiPdf • F lorade Scarlet Giobe T~iumph Svanlsh 
Bill' Trooic Dr<~kon Long Grot'n Beltsvrl n 

Gre<Jt 1 akes 659 
'vlesa (j59 
GoldRn S i1Tt3 [) 
[ m >tro 

• Vari!IL.Jl n.iJrf'IIH• not p rovided 

\•Vr~ITLW Marketeer Green BlmCilinLJ 
Al"f' 
Cherry 

T rna tol::ls• 

SourCG: Dr. W. Sims, University of C-lli fo r nia, Or A. E. ThomDson, Unillor$ity of Arizona, ;md various Anchorage 11egarabJs wtlole5alan 111nd retr\llars. 

bv whole5<11ers lucatei.l in tht:l lcwer '18 
Sl•ltr.'i. In adrlit•nn, military b3·es irr the 
art>a umisht!d date~ rBI tir q to thr-
prrcurt:>ment nf sal• J v81J:! l.dl.JI~s. 2 All 
cl ra C11llf"r~tC'fi were fo 197?. 

Results and Discussion 

Table 1 lists the ~~ incine~i types and 
varioii8s of salad vena tabl~::s del iv~um to 
Alaska. Plrlm scientist:; and 'M10 t;.,.Jlf::!rs 
intervrewed ~..J •tinned that tYpe~ r.r tl HI 
·th<lll ~CCI r: vari~t1es <.hl'uld rewive 
gl't.!at~! U.• l~'rJ"ltrllk•ll 1r S> > (~ r rmq rlant 
I<> ht' rroductd Fl 11 sold ln.-..111 1(. Tl is • 
becau!le veqe Lal.l'es are norohtllv mar\.:el 
ell by typt:: su n as '' red leaf IP. rtur~" 

and because varieties IE'nd to lose thPtr 
irlent ties in the markctplauo atte• the 
Vl'gct;r.blos nr~ shrpp,.,d trom their pla•.x:! 
P1t>rigin.3 

Altholgh pri1e dnd quun!t v dat.J 
•ver . :or !972, (..lrlc.._r. tu who(, s.alers anc1 
sall::lS u . tlleSP. vP.Q• tables appa er t y were 
generally a1 about the same level in 
1973.4 Thus, the 1972 clclt<J shoulrj ;:~r· 
proximal~> t'te d imonsions of the c.-.~nent 
marke t. Tallie 2 sllow:.. t ile average 
monthly priCeS paid UY WhUl(:S..1Ie15 tY 

tht drfftren t veg.-ldtJI~s. 5 S1nre or ly 
Ot1f! year·~ dd ' NCir- avatlubl ', n'"' al-
tcn·pt Wd$ tni:ll e ltr (:;o( HP S a<:DnLI r •H · 
terns uf prlt.:e muverrtt.>n t. As tc>xprrtt:"l, 
ho\'VfMH, l~'B diita !ihOw SllJI) i lt:atH Sill tS 

2 Mr Lloyd LiMSi.ly ot Alas lu FISh and 
Farm, Anchorage, indicated In a penonAI 
lnlt!fviow thl!l by colloctlng date from the 
military brues, the Andloraoe produce 
wnola53leu, attd the rwo large produce 
ratlile~""S, llppro,.irn ralv 90 percarn of the 
salad veg!ltabte rnarkol in the area would 
be .:r::ou nted ror. 

l . This view was exprP.SSP.d by Dr. illl il lidJTl 
Sirna, Extan,lon Voyetllbl& Spoclalln. Un•· 
IJCTBity of Califo<niu, Davl' lind b\1 Dr. 
A. E. Thomp5Qn. Head, Oepartm(l<'lt ol 
Horticulture ..1nd L•ndr.cupe Ard!ltpeturn, 
College of Al}l"iculture, Uni\•ers.iiV of 
Arrzorw, Tucson.. 

4. I n tarvlevv with John F ale a J"'e. 

in the rin·s o r suntP veqNables durtn!l 
certain tirn• s nf t"~ year. 

fable• 3 al"rl d shnw, 1 e51)€ctively, 
H t: nt ilnlltte:; and values ot salad vege· 
tabli:!s entA~ing the Anchorage area ;md 
KenJl P~insu l a rnilrkets In 1972. Tllese 
d<na incltde pur.:.hases by ml lit.:trv 
installa ti on~ for troop issue :md ~or 

cornnrlssari•!S. Again , nl> 1rcrnp t was 
n •a de lO n u'lil!iUf"" sea~or Jl ;Jattnrns. 
Tub lc 3 indil'iilr~s, h• V..l'\11• , some 
ri8• lrn'1 in QUdnl iti<>~ ) t sr:lech..-J Vf:!9+'-
6, 1 ncluded in the dete-rmination of th()Se 

pr;ces are IigurS! gillen b\1 the Anchor!lge 
produce retaileo who are $Upplled bv prcr 
d uce whole,ale firms. locatod in th11 lower 
48 stAte~ The military lnstaiiHtlons did 
not provide mtormntlon on prices. All 
pr i(;e flguras obtained wera I=OB Anchor· 
nge. 

al.lles dtmr g Augu!>t and the ('.<Jr ly part 
n f September when local gardens wer<' 
In 111 odudio . The major foroof> causing 
season,;! ;novements in ·he Q<Janrt ies in 
Tabte 3, llowever, might be tac tars at-
focting supply rather th;m demand tor 
tnese vege table~. Avar tilth tv of tl' s pro 
duce pr"l::l~ly I!. a StJL r-.g duterrroinanl 
of the q Ldrl 11y wh'ch reacl1e~ (he 
Alas~ J m.>d e l 

Thn lnformatior lr1 Tall l~5 3 ann 4 
indicates lh<Jt read (;>ttuce and tornat.leS 
i1f0 the I\NO If lOSt irnpnr tell • <;alad VE1}e-
l.Gtbles ·n thR milfke• ant1 hedd letlul'l'l 
duminot~s the It tlUrP mnrke t. In terms 
ot 'JLJant•ty ancJ valw, 11ead IPttur:a ac· 
counts for <ltYlVI 95 fJerc~n l t f the 
IPttuce I" the rnarket. 

1he tu tal rnJr },et 14umtitv-wrsP)Ihat 
1r , I JrCwers v,ntJid .:Jr:tually f<JCE' could 
18 somew-h~t ~m tiler than that ~uggest-

Table 2. Prices ot Salad Vegetables Paid by Wholesalers, 1972. (Prico Per Poundj 

Mon111 Hf'ad U'laf GrP~•n 
Lett mu Lettuce• 1111l'ilt flf" Radishes Cururnbun On.om 

.ldtt tory $.16 $.20 $.47 $.2 1 '•")1 
~. ~ ' $.28 

~el r L dry . '5 .24 .44 .24 .29 30 
M1.11r 1 . l7 .23 .4 1 .211 .28 .30 
Ap ril . 17 .24 .34 .2·1 .21 .30 
May .n . 2~l .35 .25 ./.1 .:ll 
June .23 .25 .35 .24 ' tq .:m 
Julv .18 .2 1 47 .22 .14 .27 
August 6 .70 .42 .'23 . 1 ' .:>R 
SeptemtJer . l fl .2J .32 .23 . 10 .::w 
OL tolll:!r . 13 .21 ~2 .25 . 11 .28 
NnvernbPr . 14 .22 36 .25 .12 . ~B 

Der~mtmr . 16 .24 .42 .2~"1 ' 1•1 .28 

Weiulrted 
Aver.:JyB .17 .22 .39 .24 . 16 .29 

a - he pr ice o te.HI 1•3ttLICI' presented ht>r•· is a w .gh terl t'ler aqe ol 1ltl' p1 ·-es rard for 
ROtrliitnl'. red I <~t, and .::~i b IP uco. 
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Table 3. Quantities of Salad Vege1abla by Wel4aht: Pounds pnr Week. 

Hearl Lea f 
Monlh leuuot Lettuce'1 Tomatoes Rc.:Jishes Cot( Jmbers Green Onions 

January 102,8 66 ~~.575 40 .536 '3,96 / 10,000 5,692 
February I 21,fl63 3,054 43,859 4.'36b 8 71J 6,245 
March 98.693 3,720 4r:umo ~. lWJ 7,284 5,780 
April 122,902 5,207 5-8,740 4,802 9.477 t i,347 
May 87,842 b,227 68,682 5 ,!'".135 ! 2,761 tJ,746 
June 101.847 5,351 ~8 .4 31 6,668 13,058 7, 144 
JttlY 85,265 3,956 57 ,041 6,752 15,8~l0 7,739 
August 90 .736 3,282 43,359 G:~n lo,bb7 6,946 
SeJ:,lt:!rnber 72.40S 3,265 46,44.£ G,248 1 •• ooo 7,172 
October 87,474 2,882 49.48~ 4 ,434 13,784 5,689 
NoVP.mber 83,009 3 .34~~ 43,679 4.456 12,9135 [),fh~ 

December 1:39,243 3,003 44 ,513fi 4 ,:32~ 10,966 1'; ,843 

Weighted 
Average 9G.298 3.82'5 49,9 19 1J , 1 7q 12.138 6,111 6 

Annual Total 4,955 ,490 198,892 2, 59b ,800 259 ,303 631,200 333,654 

a T his column includes Romainr>, Rfld leaf , and b ib let Lure. 

Table 4. Wholesale Value of Sal~ of Salad Vegetables : Average Weekly Data, 1972.. 

Head 
Month LettuLe 

January $ 16,b2/ 
~ebruary 18,882 
March 17,107 
April ? I ,u30 
May 19,032 
June 23,877 
.July 15,594 
August 14,1 15 
September 1 1.21 tl 
October II ,2711 
November l1 .953 
D~:camber 14,3/8 

we.yhtt::d 
Averag<J 16,223 

Annual Tot a l $843,o76 

a See Tabla 3. 

!'d bv the data m Tables 3 <md 4; this is 
because loss due t0 waste and s~ rinl<:ilge 
would likely be lt:ss w ith locally grown 
produce. AnchOr!:IQC who lesale rs tndJcat 
ed that 1reSf> waste und shrin~age 

facto rs vary with the Kind of vegetab'es, 
:.eason, 'M'!ather, and area grown.6 

Furt11er refinerntm l o l the data (no t 
!J1nwn) indicated that the percenta:Je 
distribution of the to ta l market a monq 
6. Interviews with Joh n Falco,o <1nd Mt 

J«ald Mount, P~~elflc Fruit and Produce 
Co., Anchorage. 
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1 (11 
leHut:ea Torr atat!S Ra:hsi•es 

$ 007 $ 18,849 $ 825 
724 19 ,210 1.061 
R-111 18,046 1,003 

1,255 19,854 1,172 
1 ,:>?1 23,833 1,256 
1,327 20,2 18 1,614 

839 26,980 1,479 
640 18,297 1,44~ 

656 1b,047 1,41 B 
b02 I 5,93:3 1,11 I 
70(1 1 t>,/24 I , 110 
712 18,719 1,008 

852 19,238 1,218 

$44,280 $ 1,000,3bli $63,333 

,hrce components (g rP.atcr And·or<tge 
ctv1lian, m1limry bases, and Kenai Pen n· 
st ilil ) varied sorr.ewhat for U ,e dl ffercnt 
vr>getP.bles. Gef\erally , ho\wver, the 
KPnai Prninsula accounted for 5 percent 
ow the trtar~t . rnilllflry installations, 15 
purcent a nd Lhe Anchoraqe ctvili ltn 
popu latto n 80 pP.rcent nf rht. salad Vl1f:IEJ· 
tctule:; enterlr.g rhe mad r>t. 1 h is bt Pa . 
dow n may be u t particular intort:!st 'lu 
the Wllowood oper;:u on ami other 
.1re.anhouse producers as tncy ~eflk t. J 

CuOJmbers Gree..: 011tm~ 

$ 1,060 $ 1,588 
),·)31; 1 89H 
2,069 1 734 
.:.:.,0011 1,92Q 
'2,731 2,340 
) ,4t)lt 2, 16t_ 
2,248 2, 120 
1,665 1,966 

,410 2,0::J'l 
1,?41 1,59:. 
1.556 I 577 
1,557 1 63 

1,991 1,830 

:j, 10.3,522 $97 ) /fl 

suf,!ply lJrycr s•·grnents or • 'IEl loGI I 
r- arke t vvuh sal a a veg.;n~w if's. 

Tl L results ol thtr. .m·i .. l mrtrket 
su vey will provide scientists w th iJdCtr -
~ atior r -g,1rd '19 wl till' vegetaufe typ..-s 
~o conlliuer or to emphasiz[ in thn 
sNoy. I t should be rc<:ogn 'zed, l lm\~er , 
lhat nwormnendatrons for comntercral 
proow la..m r <~nnot be made on ttuj uasrs 
o r resull ; nportPCI h~>r e . RHihP•' theS!' 
recommt>n lt.rio s r 1uS1. awa l ttl.. 011 -

col'!'e o f rhe r ... searct-: d t Wrlflw lod. r 



Sweet Holygrass, 
A Potentially 

LJ. KLEBESADEL 
Research Agronomirt 

Grasso~ mprcsent a l<nge f, mily o; 
plant• wnrldwtde and l ~ y 1ro 11sCd in 
many way<.. Accordm 1 o Ag~w r '' 
on'! ot thr: world's'' ,,., ost a.Jtl mit.,, 
t)fl grass>-•~ 

"Of all plants, the grasses are the 
most important to man. All ocr 
breadstuffs - corn, wheat, oats, 
rye barley - and rice and ~11gar· 
c;.~. ar~J gras.sc. Bamboos are 
grasses, and so ~ tho Kentucky 
bluegrass and crMping bent of our 
lawns, t:bs timuthy and redtop of 
OtJr moadows. '' 

0 I' o /Ia• k./s , atiVe gr&sf'.s is 
k 1 •. . by . rlniiV c •n • '){In n,1me~ anrJ 
f Js l,..,ar1 IJU L to 1 ncotntr'or. uses: Svh:ot 
hl ygr.;~. vc.nr l a ~rd!.} , swr~Hgrass, 

Sf;n r l r1ra.'iS, foin d 'cx:i ur - all are 
!XHrlt 01 narnes for tl ~ same s~ctes 

(H/troclltJ .. oJorata1 H~ scaenttfic nam•J 
\v.J, t.l~t fnm th!' Creek hieroj = 
s 1 rt·d '1d chlo !1 •'-"' . 

' C d n I I llS, tillS SWC\jl·.st:ented 
; w. ' \ ~wn befl)re Lhuu;hdoo•s 

on saint- ' -ry n -. nn tn of !:u ~ont:." 
Halfway .rr ,1nd ht. v rl l, I nch;ms in 
North Arne'''- I JVL -I' ~tl the lonu le;wes 
to \'Jt'll\1'<. ir>.grunl busket!>. 

Jlyg d$ has an •JX tnnsivo natuml 
rrnao, b;·ir g corr rnon allovr: 1'10° north 
IBtrtudu ir 1\si , Euroi)O, cln l ! nrlh 
Amllttco. In Al<>sl a, th1s !>p(!t;.~l:l is com-
rn 1 c V•lf most o f th"' sorJ t'1i"r"1 purt nf 
lh·~ Cite, lxmonlln[l more roJre to 1he 

northWdrd. , lo•N•'IIN, tl has l "r, fr und 
J3 ! 1~ north ; 70n near tl ." d ctk: 
coastlinE'. Two (Itt •Jr JI.J"Cl ;, I holy-
grass at · now11 111 Al,o$ka, thesE> am 
al!.fne hoiyurass (H. alpina), and arctic 
ilolygrass ( 1/, pouc1 t1nra,) 

Swr>•lt holygr; is one ot tho multt-
tudn of nauv ' .... .J. ~ 1 ·~ ecies that hd5 

been ccrllected on l I ~ It! and gro 1\/n in 
rP.scarctl nursencs d I t lnst '" f 
Ar:tl r .Jit urul Set nr.es In ·,he M, 71 1usk.,, 
Vdlley. Over a oocadt ol suctt 1-lant 
exr •orato n ontl evaluBiion w.r. n1ade 
pof 1 Jl_ in 1\l ~kr. by gmnt funds ,.uppli · 
t!'ti t y -h~ R•Jdeft!ller FCtu'1datior. 
~)WI • I ?lyqr:!;..) was iden l i fled early as a 
gra iS '- 1id sprt?.lds bv IJndorground 
sten , lr r o leS) with amc1 ing rc~pidity. 
Nu r nt L tul mp developed as rs 
common rn m u h r [1ra2€'>. 

Nn wealth ), 1 ~ It ge 1s produced nnd 
so this grass otters little !l ~; '.'lay ~1 
:ornge prod Jctlon. MNcovet, rt does 
not developsulftclentlv dense~rowth to 
be valuetJ il;o u turf. 

Ti ere i • hiJ'IIVeVer , u t' 1irti major 
ovonuo "ior u tiliz.t>ion of grasses in AI as-
k.:~ - SL•rl stc:Jbrlrlauon. Raptdlv mcreas· 
tn[ :on,tn:c.tion actrvl ll•J; oft••n leave 

Figura 1. Two photos of the same single 
plant of sweat holygrass transplanted as 
a l ·inch plug from Northway, Alaska tn 
June 1968 A: dle time of the upper 
photo, approximately ooe year lat2r (1 
July 19691, th plant had spread to 
cover about 0 square feet. When the 
lower photo was taken the following 
year (1 ~ptomber 19701, the plant had 
spread to bind the sorl in an &lea covet· 
mg more than 50 1quare feet. Numbers 
on the 11tlke indicate herght in feet. 
Noto the scarcity of seed heMlt. 
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ox posed so il mat.et iais that requ ir e re-
ve-"oeta Lion to prevent wind and/or WJter 
erosion 89 vroll as for esthetr•' [;onsidera· 
tlonc. t;wBc t holygriJss possesses the 
v.Jtuahle 1 'hcrM 1 nlljli ty iu .;ntr"ad rapid· 
ly, pmvrdrng .... rial covor for the soli and 
binding tho sotl thrHJCJh rJnderground 
drovrlopmen t. A ~lh1rc !e-Dt of ttnrlP.r· 
gro1md rh1zomr and root growth was 
dug from the plant in r igure 1. \o\i'hen 
washe<J irce of sor , ' wa:; tounr:l tha' 
ton t ght ma1 of rhizomes ~nd roots was 
s.1 (>xrrmnnly don~~) thilt light cou ld 

~n ... tv ~:.>a:;s hrough it. 
A 1ot'1r r r t • for thir: 9r.:lS..~. Voll•~fi 

LJ5t:d IN sni l stAbiltza. o'n i5 rhe lrrn ttt;d 
heiqh l 01 I r'lp UrnWih; I t t'IPr""fnr(' \VOl ltd 
. .:~ui rP minimum maintrm;mce. 1 ~IIPr-
9 nwtng gras.c;~:; usually l"'qui··e 111<.1Wrng 
<r rnaintai11 the111 Jr . oood dppearance. 

1he rnost COrr111100 m•Hn;;<J for ar tifi· 
cially propdgatinu nrasses is titrough 
su~l proouction and subsequent plar 
ing. Sweet holygrass 's poorly su l!~d tor 
thrs roiC', hnwwer. ~ i t IS n poor '.r:ed 
~ r JJUu!r In []P1r::ra1. i t produL:E.!i 
rel1 ive ly fpw seed heJo~ {Fig. I) , und 
t110~ cor• ctU1 few S#'ed~. 

I r llolyl)tass IS .0 be u tlli,ed [Dr soil 
Sldi.Jiiitation. a satisfactory means mur.t 
be av::trlable for propagnti li{l rt. The mos t 
o!JVt"1JS woulc1 nppt'lar to be vogMrnrve 
"flrlgging ·1 hl<> mr>ans Is cornrnrnly U"*-rJ 
in sornr3 sou thern s tat~s to prOf.ialfi!l.e 
Jl'l r mudanrass. 

A~ rurrcn rly u'P.!l t•lwwhcr;:o , th1~ 

tochnlqutJ involves hnrvest ol llvm~ 
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r ll i 7 ome-s or stolons (above-g~aund 

creep ins stems) , CLJ tti ng lht>$8 in to short 
.:;cgments, .;~nd reflli.lnttnq t hose fJW· 
patJUies. 

Vegeta tlve propagatH:.n ll<J$ r "Artam 
advantages, as wull as drsad\l<llltrl(JBS, 
over ,1se o1 ~"- :L On It 1:! ~1Im ~ I de, 
veqet.ative ptopayatior . clr~...urnven ~ th<J 
hazard of sa.'<.! shdttcrr~g. Gras.s£!5 drtrer 
greatly 111 L;e ir suS<:eptlbilily to this 
loss, but w indy conditrons near the timt·l 
of seed matunty c11n drasti<:ally redure 
tne hanr'!str.d seec1 ViPid ot r eJtarn 
grasSP.S, OJ> rhli iOdf:lt:'CI n pe or nearly r pr 
~ed fa lls It 1 .e g o~ d. Anuth1 r 
ar.lvan tr~gt;; ' 1 veyetatrw ~.lropag..Jllon ' 
the h)ng~r seasor. lor llarw··t. <:;ued mu<t 
I~ harve:aed on a very tlm<·lv basis nf'.<:H 
maturity; veget.<ltivc propagulcs may bo 
duy over a longer portion o the growing 
sea!;Ofl. Sti l anotht •r advan tage o vege-
ldtJve p ropaguuon is t he greater r>d~ oi 
establishment. Gra,;s sprigs pror 10~ 

mom vigorou ~> nt..w grnwth th.w s· t:Jb, 
'lnff may be cl l~~<fl(l deer:Jer into LJre soi l 
tflan seed lmL:r ·ng lJt;; her "lO,~tt.re C'.)fl-
dilion~ for eor lv growth. 

Vegetative propugiltton olsr.z h<.~s somL• 
dtsadvantages. It i lVolvt:s handling !l 
much bulkier prodL ct that ·s mnrn 
susceptrble thr111 seed to dam<>gt lrom 
hafmful d{Vlnu dur inu l1andltr g, Vl-'get.iJ· 
ive ~rigs cannot be -lc1n·c lor lonn 

Dl::'dods, as !ili'Crl r:.m 1 r.m:.no rtlnl) vege-
tative prnpagules to rt-'rnot~ drP.as, antl 
plflfltiny Itt rod.y t :rroll l would he m orj, 
di f~icult ~han. wit h S..'Pd Moteovo11 , 

F1gure 2. Portron of sweet 
holygraS5 plant photograph-
ed 13 Mily. A=otd growth 
from previous yc;!r B-pan-
lcles (seed heads) ilmerginQ 
corne~dant with early grow-
th of la<~ves: C•rhizom(. 
(underground rtem. ) 

wec i,llinxl oQuipmer t, nor common ly 
in usa , is (equ i r~ l for vrqctativc 
pt opagat ion. 

PhenLJiogici:illy, S.VIIt'e t ho l y~Jra5S is 
among the earl10st ot Ali1'• an gras.">Cs. 
Se«l hcocls 1rmonr oarly in May, 11 lmoS1 
as sonn ... ~ 1hP ::Jt dSS [lcqln~ ~rmng growth 
( F~~l · 2). Anthrsp; (polte., io;P"r-;.:11) 
occurs n<>.ar May :>0, 1 d -'~ •S ripe l 
lit te JLJIY to 8arly A1 gust. Seed 11eads 
that will emerge the following growin\] 
season are formed in a• •urnn anrJ re-
-ry, ,., ttnY .,nd hldnt:m durin~ w nter rn 
I r new grr Wlllfl •hnr r~ , whkh r-lorog;:ne 
h I 1!1 wir snrin . - vrm<ltton nf S<\'lCI 
lflrlri ; lJ lor• w tr r.n, ,,rrivill OFPTlltS 

Hclfli ·r "" ~~ ~~~~~ 1 seed healr. J .e frl-
lowinu sprinn crnt_. b0tler utiliz· tloJII nf 
tho relatively !.. o rt LJruwin!) season of 
lligh latitud~ . T' is. is"' chara...tr ·:.tic of 
mis !<DO~" iPs <lnd mo<;t '1th!'r l' igh latitude 
Jrcls~, <.t bPI i:llllllr ornt:rn v in 11 y m· 

nown in t .:moeri:ll"' In it.JC4t;;~ wt r I" ~ ,, 

min tc! L)egmnin~s of ardss seed hedds 
u~r •a ly tlo nc t f."'Cll at 1he growing 
PCJtrll.S ur 111 ill 1:'1 ltt-r fins rli<!'-.""Jd. 

Sweet ht IY!Jrass i·, lrl" '' · rnany 
native Alask 111 Jr, ·:;p~ th t Jrt t"!'·tng 
IYVt I lil!Pd for \lilfiOllS IJ!>r;;~ in an9{)11lg 
pr~)tdrr.~ to firtd solu tions tu problems 
rllqLllring plnnt resourres. F11r1her trials 
w il l rlt!>eloSt \vhuti or tho obvinu", 
illht!rA• t v rlues nl 'Wt~ t lrnlyyri:ISS lo r 
sorl sl<Jll ih'ulli.)ll r.an bt• Ltll l17f'd f 'fec-
I ivnly . II n'Jt , W• II ... Wf.' um .1lwrrys 
w•~avP holS'-:Ms witlr It, nr SC'· I tnt ~rqnp fr1 
lr• nt o f n 11 r t l111rd1 d •'l r~. C 



Alfalfa Pellets Increase 

Dry Matter And Protein 

Of Oat-Pea Silage 

Frozen silago hds ;.~ l .,vays been - hilld 
problem w l tt-n feedifliJ the rlalry ht•rd at 
tl•c lnst itulc's vlannuska r 'IT rn o Jftf19 

tt'n w inter. SIJb-free7 1"\fl 1 'TIJ*'ra tUit'S 
e<.Jrnbmrrl w ith lin tit>< I !>ltn-.ltinr at ... e 
,,., , ld~JI ) ro mere, llotlt inwdm from 
rlt4 w.alls of n ow r silos, as v>'E'II a~ a t 
tl\ ,)\posL'Cl up~'er surfaces, T he h i!Ji w>r 
1~ ,n is urc ron lerrt J l lllfl stlago, the 
rnure Llifficult rt rs to rer tuvc fro?en 
m<Jteri<JI fron .he .rio, ithr::r bv hand or 
bv mechanical .J lodclers. I I ht:lp!i to 
will 1resh herbilgr 1'1 flO rrer cen t 
~ "'·sture or less orl:-~r to er.s hng. Mm<; 
1l , levels oftL'11 a '-. uxcess of 70 1~r 

' T ~ll lf•e ~td ·1d!ntj Cf(l!', I D'lht'Vt:r , nd 
(;"{I{), di:ITilP w•.rtht:l rl atr•q haTv~t 

mil~ es furtt l:'r d r y'ing d 1f Jt..-111. 
If moisture c onh·'llt cannot be 

1educed o;ul ltl:IEnt lv lly wilting, sil...ge 
dry TTlflller cart be incTea~ by ..dding 
d1y ma.erial ,tl the ' in R l)f ensilmo. 
AI..J• kart dairy r <'rmers u I en mport 
Sl.)n e ol t he roupr i{}e requlf£''T1Cnls of 
thei r hon1s. lmporird rouyhttg•' high 1n 
nuuitivf! vc~IL .c wlativ•.; to unit Wl'l~lht 

""'1 volum '. !':Uch a~ al f..JI a rll-!llf!ls, can 
tx. w;ed To in<T"<!!<.: both silaye dry 
matter and PtotfJin content. 

An exparitnent was i11i tiat':!d at the 
Matunuska Farm ir1 1972 tn study Tho 
use ot altBifa ~f'll<'·s 111 o.~t pea sililt'le. 
r Wt!ll ty metrtc to , p n I {' a1 pea I " ' bage 

WI:!Tf ens•l· c1 f'l one s~lo a l 71.fi per.:. ·nt 
mob.lurP, lo r uTnJ-aiS~.m wtlll 24 
m• r w r 111~ t•f sim1lilr t'w.rbage mt~<ed 

wt lh 5.1 metrlt- tots o~ d l f<.~lfu pelletsnt 
rJ •• J pi.r Lenl TTlOisturo :lnd placed ill () 
seoond si lo . The moistura content o r the 
oat pe&alfillfa m ix turc was estimated at 
fill. 1 per cen l. 

11m silos v.rere opened 0 11 1 ' J.1nuarv 
1973, and the sii<>Qe" fed to six arrm•n~l 
oairv ;::ovvs during thr- r"'n!l Jing 3'1· 
months 111 a swit 1)1 1o1 k lt:eJ 11111 tr ta l ( 1 ) . 
Three lr-ofllng ~nod· n 1 thirty !1ve :luys 
edct; v/1-Jre uc;erl , wtth thfJ ini tJtll . ivc rtays 
during each period 1ose1ved fo r animal 

A. L BRUNDAGE 
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odju:.trnettl to rh~ rations. All iillimil l~ 

•,wre wt!lgheO r tllree conwcutive ddy~ 
ilt '"lll star and n w!Oietmr, ot <1 0~1 ioci 
M1H. 11r xhwtian was T ecoTfiP.d t·.v~ce 

dally <md sampled euch 11veek lor n11lk 
ltJt t!ete1 rr · n<Jtion. 

Tire two l~xperirnental siiat.es were 
the oniy roL19hages fed. Thev were 
\Mllf)ll:ld and tt ct individually tc t'ach 
r~nimal tw e cl .. tly. Maxirnu11 ir ak 

Table 1. Formulation of concontrato used. 

ln~redient 

Barloy 
011IS 
Alfalfa rm~dl 
Mnli15SPS 
Soybean >if ..-.aai 
~Jt:ut & borwTTI~'al 
Salt 
Trace mineralS 
V it<llr l in A 

Kiiogra•ns 
100:1 
5(1 
200 
100 
100 
100 
20 
4 

(True, rlryJ bUOO I.U.Ikg m ixed l~cf 
V itamin D2 
(drvl 8800 LU./kg t!IIXcd ol'OO 

was asswed by adjusuny allowanc.es tt, 
1 r n 1do i1 sm II rpo;ldual each day. Thss 
was ~lflned ,'lnd discarded each after-
noon, l-IT ovlding a continuous record of 
si I age inta~ e durino 1 ho Murse of the 
study. 

r :"lrmulation ot th . ,..,nUlntrnU:l nor· 
t ino 1Jf thA ration~ ted Is sho'.'\11 ' in l abiH 
1_ Tittl quantity of r.oncrnl·a e ted was 
1d1u t.•d wt!t:! ldv accotrling tr Morrison's 
roc0mrr. mrl,nions for t;mv:. on li lt.- usual 
ulkl',irtllLI:: u l good rot ghL1(Je (3). Gr.1in 
reetling Wi.l~ LJi&-~d OTI the lheoretical 
lactation curve computed for eoch cow 
prior to the start of ihe experiment, to 
prevent ration effects dur ng om, period 
from in ilL cncing foorting levels dLrring 
suhsequent nnrmd{s) {2) 

1 hi'! sll1~ps and n~Xnt.JaLI:l wnre 
sampled -....eel lv. A ')Qf1fon of ~c.h 

S<tmPhl wa :led lu deb.:!Hf U1G moiSl\Jrtl 
l O<ltPI'lt and r.1 l..gt.; acld1ty {pHI. Tho 
~.:on -entrate sarnpiPs were cot 1posited 
Into ontJ s.1mple for chemicsl c~nalysis; 

t1 ~ si laqe samples were analyzed ·ndivid-
uallv to provido an im11cat.on l the 
varillbshry ot oach s•lage s it was fed 
from tit • .ilo. Analvoos fn, llJJE!d nitr ,_ 

Table 2. Chemical Composition of Feeds Used 

pH 

As put inlo the ~i i o · 

OoH d hmbage 
Alfalf,l r"ll~ts 
Ottt-r- •a al lfa J..~ell"'l5 

As l•;d 
f) H ~ei:l si I age 4.2 
Or~ t IJt'B ;~lfa lh p..:lle t 

A.:~gn 11.8 
Cone.. llftlte 

G!ll Nail 
pT'1t 'in constitut::lrt .s 

-------Per rent 

I I IJ q.; 53.4 
9.1 11~ ,fl.£) 

60.0 L ... & ~). ~ 

71 .2"* 8.~ 
.. 53.5 

60.2 '' 13.1 •.. 54.8 
11.6 1•1. 7 21.2 

Arrd 
Jt-~Prgen t 

Ill~ · 

,~rJ.4 

3il.6 
3t'i.7 

36./ 

lH.9 
[I 
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6.0 
7.6 
6.5 

7. 1 

8.0 
3.3 
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0,1• flt!<l Sll,lge 
Oill·I•Aii·dHc:JIId pellvt 

silage 

Tabl!! 3. Feed Intake and Animal Production 

Food int; Ice/day Aruma! produ«:tlon/(lilV 

Concentrates Silayes 
s d ty as dsy 4)t L '.'•>Vote tjht 

~:xl manPr fed .. matter• "dl I M'We1g111 • • Ch;mq•• 

Ki IOt]ra•ns 
11.0 r.).~ 40.9 10.2 13.5 G82 ·t-0, I 

4. 1 3.6 '27.6 12.7 13.9 rrp ·H\3 

~ Di ffer~::nces are sigmircant flt the 5% lavul ot probabllrtv . 
u Dtffercnres are ~igmfi4~iln1 dt the I% leve l o1 prubJbll i ty . 

Table 4 . Nutrient Requiromont and lntakll 

R3tron energy 

rvlegacalories 

0dt-p&J s·ldge: 
'1e• m1 l!ll:'llt 38. 1 
lnt.h: 38. 1 

0Jt·p-w ulfalfa pellet silage 
Roquir~.;ment 

lntnke 

gen ·or crude protein, cell wall constitu-
ents. acid JP.terg~::nt I iber, and liunin, in 
addition to pH Jnd mnisture. 

The chernicai r.;omposit ion of t11e 
f~s used are shown in Table 2. The 
oot oeo herbage and oat pea alfalfo msx­
ture were VPry similar in ~trr r rturn l carn-
pononts such l'ls cell wnll~. acirl rlett>r-
gent fiber, Anrf llgnin ;:n the time of 
~nsillng. The addition uf alfalfa peiiHt!:. 
lnrreased the protein LOntront I rom !=1.2 
por c:. n t 1or oatsofle<¥.> to 12.8 ocr cent 
for oats-rc~alta lla. 

Similar relationsh ps wen; ob~rved 
v.then the ~llaqe~ W11fl! fnd , SU!)9eStir'l!] 
that most or the nutrients ensiled were 
recovered from 1he silos. Analytical 
values of the individ,Jnl silnge $.'lrnpiPS 
WEH" more varied 'for 1he na ts-peas-
a lralfa ' har fo1 lht: oats peils. This is 
attrlb Jtcd to poor mixing o the oats-
peas with tho alfillf- pt:lh.•ts which v.-ere 
uddcd to th~> fresl r hf'rb,~qP at tm sdo 
tiller. DiffPrer-:es n 'li't1Sity of th~ prl -
lels and fresh herb.,gt. rcsult£.d In s;opara-
t ion o f theSt. two .. omponenL~ 1n the air 
stream as tt-<>y werr blown into the silo . 
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38.3 
4LI.q 

Foed intake and animal produc~ion 
data are listed in fab le :3. 1 ho com ate 
s1unr1 C31'1 tly niQre of the higher ··•ots-
ture Odt-pea sila[Je th:m the :)at '"Jfla 
dlfnlfa sfla~. HovJever, tlwy consumed 
rnore o I lttL' l r~tter on a dry-rnfJiter basi<> 
Daily rnil k proc..l11ctfon 't.rJd llve·~igh 

[lAins were !;ligh lly higher fnr t~ ,:ow~ 

carrsuming oat·pe~t-31 fnlfn si lctge. Nl'dmr 
ratio,, appP.ared tu .:1dver scly .:~ffec-t the 
percentage of mil lat in U1e mil !to. 

Dl(lestlbhi tmargv and p1 ott! in 1 u-
quiremenh of ·u-,e cows rea>ivlnu the 
t-.va rations were P.Sl im;:rtoo from t~ 
Nalion<~l AcadHmy r-f Scif!noos NutriP.nt 
Reuuirements of Dairy CLntk (41,und aru 
shown In Tllhle 4 . Estlrncted inta ·e is 
also shown in this table and was calcu· 
la ted by assuMin!1 that d iges1 ibl~eoorgy 

·.•.ras 2.6 and 3.3 'TJ.~calories per kilo· 
gram of dry matter <ll'"t<.i Lha t orotein 
dlges, ibil ty was !]() dnd 80 per oonl for 
bOth silages and the LCnrenUare respeL· 
tively. Intake ,Jf digr;stible C'flergy \'Tds 

adequa1e on both r<:nluns, bu . in tal<e o f 
total and digestible protei ... was below 
requirements on the oat-pea sildge. 

1 ota l 

---Gran~----

1n2 1021.) 
1382 R45 

1790 1041 
:?·(n i255 

Results frum th--; lmi•ed exr. rimont 
StJpport lhr tt:tSibilily '"~ f irrcreosin<J the 
dry matter of O<Jt-fl~d s; lagc by the 
add1ti01 oc al <tlla pellet!> a• the ;iroe of 
ens1 l1nu. AlrhmJqtl bolh srlayes chd 
lu!ezc , oat peJ ,JI 4altn ~•l;;...}e , wnh lrwve-r 
moistLJFT' ~onwnt, wa~ I!Hlft> f.ldsily re-
movPd lrnll• llt: bl ln. The llrolt!lrJ cor;. 
I on 1 o! ·u , 8nslh•d llldh ri,ll was in 
Lre<~sed by the addition ot .Jifalf,l pal· 
let~. This add I rtonal rrr n tein was P~Cl'Jver­
ed In tilL! si I rJ9e and hn I p(!d mP.e L the 
protein requirements ol dairy mws sup-
plcn,nnrnd wl t11 blenued toncen Irate 
c:on 1011 q 15 per c ~nt mmP.m . l:l 
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Proapecting for 

Green Gold 

JAY D. McKENDRICK 
Assistant Professor, Agronomy 

'Iaska's ncttural res(\• "1:! . ilVt.: co~~ -

.r ' ... red s1grufr . , lrtl , _.nu 1-rll app::n·ent-
1 r ' 1ntmue to sur , 1 rch to the 

j, .h anri materinl "'I:'J I t l1e United 
States. Til 's is. obvious frorr1 Alas~ 's 
h 'storicoi und poten··,, produclion o f 
rrliner 1lr,, ron'. natura oas anrl petrn-
l••urr. . 

!>Jut <'II 1\l.rskan r t 0 <Jt't tors haw 
Si'lught r: ' rl'rlt:!Wai.JI "' 11r :•'-'· hcJW-
"" r . Th.-· '''1"1d ,-L sl1 ' o l l 1u I f{f)0':; tn 
._ ... r wo·,lern ;tilt•' attr :J li-d 110, .)n.y 
n1 rrtJrs , lurt al<.o il rrJJn pionP,.JS .. vtlc 
~· .. eiOfJt•d un rndustry 1hat even~a·l 1 
surpasseu tire 111111rng interes1s i11 
l!COrL 1io..: ··nDOr tanr . ~·1 C'rle•n cour•t >r-
part Of !IWS€ f"JIOn- r i I fl9'1 ;.:€ fr Jd 
-, ,.., _ • 1 putenti;- ' on \ r~¥n " h1cl• 
n. J lt be ll~;.n d 10 "green q I J '' 

Turning Grass Into Steak 

ll'r t Jrr . iiHj AI"' "! s " qrei!n 
C. J" ,r.w ~Lil ,s !lllU 11 nullf:Jf,.S Will 

li I elv C' ~l rn~re, ar J re\JU · f n1ore pl;m· 
ning and m,magement th ~~ 'Nent ,r lo 

deveiOPIII\J 11 1e open rilnges "' tt·~ Gr 1 at 
P 1ins. Evt n thn c'l !>Omt> nl1•1 .. '1d I'-'B 

fjr •• ~ anr1s il"' /1. , , ~ ·mmr;liiV J..f<)' ''- ·= 
r 1 ~ tonr I In• ~<; • l,lr 1 fP. (dr• oalt• 'l 
biJSI'•l. •n c f ,h $1, gra· H t, m:: wm 
lllv• rllnq unly , and !iv! ~tuck r r>ed 
yem round foodmr; wppl "'. Tt, ·s, for 
each oc.re of !angeland used fur 
OOITICSIIC IIVf?StOCk !Jrazin!}, sever . .J~•e­
Of croplanc L• t nlso t.Je v_·l. l ' p fr-,r 

sp1 ill!) anr; f 'I JS\Ure a11<:1 1 r I"W 

feed supphLS. 
I southceru d r la~~1. nnst raturnl 

g'asslands rm<iow~.;r ·t til ~ Js r t hh1e 
JOint {Cuwmagron:s , dthlu' tllis) 181 or, 
unhilrvl!St••r! eaLh YA<J r l(l\ .. i-1 :;... natr•<-
ll•·IIIVOfOtJs n tmal' irL JdrliJtCd (l ,(;t'O 
!ng on other plant s~.e1'•F ·'· r,;ngt. b 'I' ~ncJ 
t llf.l {IOO(]rilpn iC<il lilrlltS Of tho3 b h &JOi lt 
stand) .. or am too few to sign1tlrantly 

harve~t the f,1ro9J. It is not ,..,ortt--y to 
a:ms1d r Ill•' t • l tir·,t' i '10ii .lt ior.s of 
g r "s lanr\s is 111~ n1tur.1lly •hi h 
ap!Jare:'"ltlv IN ·1~ - 1 ll t ~ im J Jrr. 
gr 1. rng crb "'HI" th" 1c.k 1. g Pinn 
pr ' on •h.J n t ~· nc.., r.ds 1lOt 
e .. o r J[J.:! J n t l rJr . l s.. e ... 't.on lor 
e~ .JtyJ,;._.. wlcrlrr 1 t to 1 11 1d gr,JZing. 
P..ev 1u~ W•JI f (I , •1) a<1d ob! -rva tror,s 
':Jy A laskn11 rtlllt hers verify thc.t ol •>"l-

join• stand> hilVO low 1ol•Ynn~ tc 
Urrr Ill!} fllt'S$1Jrl:" . 

Research Priori ties 

W11 tt nn~ rt:.t!lr ( ., p i •rr 11e5 :.hou ,J 
~ ~.lt tn w~ 1 t r r·~ 11<; wh0 ' illl"' r a r;:. 
rl·3 ·t>lori llJ n r 1.. ·H,:r-r i!IP develv~it t. 
lw~,;!". o, .. k otJt;r .. tr(Jns 111 Atasl ~- Since 
11) ~6 . s•·ver Jt l; ~' r L • lllCLJdl IQ O.S. 
A;Jr ocH , D.A. S"vcJqe, Charle D. S.ory, 
r. Wdyll Cook. -nci Ha ... :nd 3. 1-'a::;sev . 
h;lVe b•*n C8'fed II~ on 10, rJ~j~ '111 •ha ' 
1V""tion. 

A 111 rO<J t .an I ~- 1 "10e \"' re rnr>l'T' •t:rs ro 

1 ,1( tnrr • V'<h ' '1 1V .. sl ~ldtet. agri-
<'11 r~ I prnl lerr 1n A rl~ d ir 1 941). 
Tt1o11r 11 'f' nrm.!r J r' 111s w~;r ._ dire:-red 
1 '-'J~rt ri"VIJt ~~ n1.1 WHll~r fe'-J s<~rPIIt!S 
{ 1). L. Vv,lynb (_ "Jnk, ... e,lv•'Jr,od run!}.} 
ex~JErt Jt· C•llnr(lno Stut Unrvn s·w . 
ir d iuttt!d Lhat in order 1 develop plans. 
f o r u•in~l 1111' range~ of A lasl.a. those 

FI GURE 1. A view of some 
blue;olnt ranges along t he 
Talkeetna Mountain slopes 
norrh of Palmer in t he 
Matanuska Valley. 

r c"rn!-1• :; mu5: £ ir! • 11e maiJ~ · I a1rl 
in~m,-or erl (2). J- w.':''d \St- c f rh,.. 
Snil rn fV'!IIC 1 "' 1/ H , ir jo ''"ni -
l\' '"' l th ll stat•Jn , ... r; . f\1 rr. rucently 

nul L r 1 l'•.uf ' l \', I u ·- llf' !f1l-
lo l.otl I~ Of I :! .he Vt "Jl tilt\On : 
" Wit ~n.,.:J u stltJ.ilule t1 '.J o n'llura 
v get;ttion is to tre rnartageu intensively, 
n 1!'• nf that ar~>il are n~·:ess.Jry, iJnly bv 
n <>llS r f J rn.1p (;.;jn Dll" f'arl• y c..,lll-
rn •~ 1 \'.' dl kinds Of lunrl•~a~ ~ Ull IS 
'Jrt' 1 r• 1\l. oll'ld how much c f .. ach 
th r • 1 , J 1' I l l1ui1 patn~rn of distribu ­
tiOfl, 11! of Nhlr tl tlr~ ess rr! Ji lor [•1-.n 
Olll(l 1 ,J rno~n . o•rn..,n t." (3) . 

11<nqt.> rrulnil~nKnt t!i a form of 
applrecl pi r11t ·_1_ '-'t' i wherein an·rna' 
gr azinq is varic o.l ,ly rr.:Jnipuiuted ·n ordAr 
tO Ohta'n II J lmiJnl I' <. ' "'d l'nd II-
tk,., V•ll I rnillll r nq thr ''Ill ' .,j t!ra 
ba ·r r~"..ource- tl,r r·• ~fora~~ ""II 11l'>. 
R I" n n IT J t 11nr !low Jf' 
1 1111 ,, \ r a de 1 rr t"' I , , ~., 

Cll · 1 11 s 1r. vi J •· lu :.1c•·. dfc~tr d y 
Ll d·•r l 1 . lh'- ,,.Jil C ... v_ Lr . _, e 
v .. .c their lnlormJtovllt~l na~:ds ;, om 
r Hen r·• .gr,nns r\lnge v.id~ly f1 om 
the !}':IIEr<JI :fl r 1 of lho range 1nventory 
to tl ~P•!r T g~owth req 1irements of 
~.(1,.. rancr l'l"~ ~-

Initia ting ... u•~ rr'lSfldrrh prograrns for 
Al.'3sf a shoulcl 1 ,,... ILI'i" 8 balancanu ot 
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g,.>nHra! gnd sper.ilic scafe DfOjCCIS to 
best serve the r;mnn llve~trKk .n<.lus•'Y. 
Two roscarc.h pr C} t:;, 011• Jenera I in 
:;cope and ones; ifit, an· ~uc,.~sted LJs 
lrNiri!J tuu·1 pnorl .-~~among tno~.e lll"l'd 
o.d. 

Vcgotation Maps Have Pn ority 

Vegetnuun rn<lP!i have prior !!y t 11 
por travmtt inforr at'ou uc;ab le for 
erther locating ·1rge s.teo; or noveloning 
rangc·mnna!J3rnCnt 1 'uns. Tt 1~ , _ ilr&l 
priority for ciu11~stic l ivestock r;~n!)e­

re~ard should b•3 tn rnilp 1he vegera· 
( n resr,urce~ . I)( a nniny tn tht' a•~>as 

·.rr rn11nrr ng "is1 119 r; c.p cJnd,; - t e 
n~~ n 1 ia IJu':lP" tnr anqe ltv". o·:l Dl-'tt'r.i 

1 • ns (Fig. 1 }, Ala•.h . ., r~n!l' r. nP~d IG br> 
n 81-Jf)Cd ..11 tht- U.H,:360 ( 1 rnch 1 
mllel ~r:ulu tn order to deterrntre !hmr 
distr· buttOn pattorr S Wi ti• t"OSJlr!C .0 

l:md ownor:;htps (".e. , stahl , f~dAral . 

rto .. ). Ono~ the ex1t1nt a11ri loCfltions ,Jf 
th·• rc~n!]•1s a1n k11nwn, 111Vtl~turs carlfJian 
r<m[J<' nprw~tiC111B, (ft!t8rrninu ac~!ilbilrtV 
qn,l as.o;J: ~:-. rrt.ll • F 11 tll r ll•lf.J r n~. P..Stirn ~l>:' 
t il acres r I Will Pr IH•' .I illlt.f P<r~lllt ~ 

~ r>Pderl, CJnd u.;e tl •• ">'1 in cilh ulfllina tit~ 
I:K tf'•) ll tic ftdSibllitv uf sud1 OpP.rt~tion5. 

Tl ,e .;e,· l!ld rn<Jj ''" oLjf:!•'t ive ~hou d 
bt' to stuciy hov. ' 1e'it to miinage the f--ey 
range qrasSI~s. ;e.g .. blueir in I, i.:sr:ue, 
llarrura:;~. blueuru~) lor susta1·,pd vrelds. 
\'tJc iJlready f now thilt I lue1nint qr·?w:; 
Vl r1r trv rJl r no rh 111i' t /'lt~l:an s· ·m-
l lof• r hat 1a d y q 1 r pAt.~ liS 

d>:'v• I f) unless he: wily pr 17 ed ''d lv 11 
:I• ~lS()fl . Sten•) I Ill U' J,J rrloiLr rl Jilt! 

litter ::JCl'lHTIUieuo: h .. tlrer accerJtu<~te 

1111s probhr.. != r .h rmore, hea•,.oy 
9'.J.>ing se in1 rsly vveakens rhc grass 
stant..i. 

111 most rt lltiv~ gra~slands, fne is a 
OliltlJro! fnctor whr dtmtmne:; nnt orly 
the ilCClJmllla(i In o t ' lt'.)d ITifltf'r liS, r. t 
niS< ' ((If IOIS th r111 m:IHPfl • 0 
Wt,ouy ~.>l~:~rlls. Wlrat "ffe~... r"i d .> fire .111d/ 
t r l th<·r I tt•r fllffiuVif'Cl ollld o .nt:r 
morogement treatr111:11L nuve or. blue· 
j 1111 r,t,tnd .. ~ Reseolftl• ·ouuld IJIOVrde 
n1""lded an5vii'E!rs. 

T 'i rn1nuCJe and use any plan I, 
'.vhett.er 1 gr.1s.s or VegE ldbla rnlp, we 
llllbt rtlsn ~ now 1111~ plant--; ' l.j rowt h ,,. 
fl l rr•m<"n r.. A• •llt rtrlfJ ~11-il I nowlt>rlge 
i W•Jiws ilii iNolmw rnd pl;:ml ptw~lo1 
OilY lUUl'O.. I or l.J)o,arnple , during !he 
!lfvWiiiQ sedsor, L1IU13j1Jifll nnt or,lv pro 
uuo...e5 lrt>tbage ..tbo~-grouru.l ; i , <tlso 
prod ~.:es buds, ,mJ ~tares carbohydrates 
below1jround. Removinq herbage when 
it i5 c-ruclo..~Hy neuJ••d by thP :1lan l for 
produc tlru , 1 I phorosynthn{e (u<;>;rd 
f bud J~v··lop'll<-!11 t [Fig. 21 or d 
,, r bohydr'lte reservest coulci !Et irusly 
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1 edo_ .. ve f urag.e yi~lds , lur i•\tJ sub~u~rll 
gr!lwinq season>. 

l he mme1i'll 1tu tritie>n of Alaskan 
range gras~s ntust a·s<• lJo consit.lotod. 
Ti"' soii!; of 1-<lds~a are inherer1t ly 
·nrertt le hv mosi agricult11ral stan1i arrls 
.:JV"'l 'ough such sot Is may 5upnul1 Jsh 
sta tds ol na ive <.trasse:;. How -::a 1 1 ' 

native <ra.s.ses Jf0\N ~' .veil 'J'lde· >L h 
r.:ond1 thns? Th••re are " lf'\'lf 1:o ·:~tl "-
expl<~nr~trons l1 • lttk ~IIJ:"·flOI1 nq 
~videncr.. u" en .1v .JV.lllr.~blt . L. .1 ... s~. o.IJ· 

lation ·s that these grasseo have relative· 
ly low mineral nu1T1ent requir~rnenls. 

Evidence f;;'lvoring t h <JI theory is thr' 
very 'J-W contE'f'' o f caVum ancl 
pho:;pnnr ;; reponrd lnr t1 uejomt ( 1). 
A nnther possih.t ty rs th:t mineral~ am 
ml.Yd•·rl w thrn me pl<~nt th.tt ts , rnudr 
of the r11oldlo1 mWr!'nts u~.d In produc-
111~! growth ona year is st.J ,.,d In rht70tne 

F IGURE 2. CIO$e-up of bluejoint•1 basal 
buds which develop during August, 
over-winter as seen here and then grow 
rnto aerial shoots the following summer. 

nr.d htld 1 s<.tr< .:1 I 11 ~~~ rlur 11 1 H 
IOfltiW!!lfl \oliO'. r .q ~')!SUI! r irf r.'IJI( 

dtlclhltl i11 11mogen l:(lllh.~lll nf 1, Jejoinl 
rlS tile shu•Jts rn<~!IJre int.I Clitts tile li : ... r-
llocxi of suo II a IJIDcJe!is. Re~a J less o f 
w tic.h ',1::tr "'r ')mbinaltO"' 1 f f j •ors. 
jr n •~'nsl )I , • n irnpa o1 rl n 'JVIIIC' 

~ 'I 11 'liT 11· o I or ~ IP. r r • 1 " P. ·o-
1 by 1 t •J cJ 1' o 111 wrnr 

ultl 51 Jlllfir..;;tll y trnb , e h•o 
11 tnrnl nutrr.:nt ,,,~ · 

Project Plans 

; , tkt.:ulod str1 tv r !I. <J1h1hydrab 
"'" .1111 •r, I ,·yt.:lfng d bluejoln~ .s cur 
rt.!l.t / . doc!IWiJ/ ilt riJirllt!l . fordqO rnf.t 
1 11 · " nr• S<ll11 pies wnre c.:;•lluc ted nach 
WPRI. for ''v•• .J yenr. Those f ss"' 
s;.,rnplc:; .1re beinq rna yzf'd ·n lh~ lnhQ-o 
r<.~t'1tY. 1-indtr•qs 111 til•~ l rly sho11ir 
inllv' ,lt when dUJill!l lite yrowvir (] >~>a~;or· 

drr piJ 1 1s rtti)S! vuhr~r Jbf ) to mL~winu 
<JII•I 'lf<~2ir1~! J• EJ5~111• • .1nd whoerr 1n har-
v• 5 for llldX tm llr ll nr11•1u rl~ Jr ltiql -
IL fill tv l•ay . 'vVL :;hUl hl .. I•, ) t;,,v·~ :;o~ 

dJI.:! m .o qumti re~ uf :.oil .1ut11ent.. 
n- ,Qed 1nd 1 •)1 t.IL•d t~d(.h YllLll l.~y t h1~; 

plonr. 

Summary 

Bv 1 ror· rlv nr r lv·tn{t rer110H.' •.msrn~t 
lrOI!l >llll.!li.:~ \ VE: Pli 00 able 11l 
prodm.tJ r'ln<J.J inv rrt " I rr 1p~, .1 r ;rc~ o 

SIJrr81mdlny .• nd Inc Jdl •J H irtlt... <'lUr i-
culrural •it~:L 111 Aid .. Tl1, ,_ u rne:~t 
111\portant nu;•lc.liVe bt!C<JUSO tht•se maps 
will provid•J only nn e~ti It Jf '"'l 
nm~ r":>ourc•:; but also whPre t ire 11es t 
rtln:JE:> .Jre .,. 1 o With resr .-r t r\ 
~[let 1 rc tnwnsh p nnd sE r lrnr s. f r<Ylo<r 
utthldtt n n tl d 1 ll.i]•J rl!SI'I L"" wi I 
tl1e11 be llr~ c CHl m maqL, •.m t '"''' • 
found tc• bt c ).rr , 1l1bk: w I th need~ 
cf !Ire filllgt, HrlWt~. 111 s. In srordlinQ 
for <Jlltl utili ii'"!J Al.,~kd' "J l;j~;n qo J ,·· 
<JS with lire •..edrc.l·e~ for " <~•l£w" ;:md 
"black" gold, rhc etforts uegin with a 
r.mp. 0 
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Phosphorus Fixation Problems 

In Som Alaskan Soils 

GEORGE A. MITCHELL 
Laboratory Technician 

rarrners. t •. l~.; n wn~ ers m1i gn -
CUltural fl!:kill~ .er., lnmillat •Ni t~ .U.!!l';· 
ka11 SOliS are Bwan• ol the irrrptlrtanc• of 
pilosphah) fer l lli;er rn oht,li rng ir -
.:11>;)•~ crop yielrls . This i mpor·~nr~ is 
rna rheri hy its C.OIIIPIC><ITY Ill lhe :;oi l 
sv m. Phosphoru" (Pl 11 1 Jol n held , 
tor the most r 11, In 1IL >IP ,,; Pnncal 

r 1 '' 1Jnas ,., 1 II rt! 1• r • , rtV<II ahl ' 
IJ , t• rJiml. , c 110111 11 l ll I i< r~va-
l n o• '' H.:r 1 1lly :~variable " .m. ern in 

a varie')l o. orm~ nno ;,- rJ, b. lit 1 ·-

depend ·n· t J ;orr, dl'f)m... o. SIJil 
acidil\• or all ali II { 1,:.~1-1). texture , and 
or{Jiln1c rnu tter on h ., 1 of the soii. 1 t 
pH conlrols prifllrlrilv If 11 inorg J lie 
tor n1S, wnh iron a • c.rh •nintH II P'H · 
phates !Hlldorwllalr •q in ar d soils and 
Cd IIJHI IJhOSphalt-> Ill !t..Jr ., ~ hlahtr pH 
va J>'S Phn~l)horu!i s.c r lltl •n anrl "' rl · 

hv :;a Is i h tJil y rd u llt"vd by 
texnm. lr, r l i• • s I tr rJ orCtnn.::. r"~ l­
~er C•Jnt nr , r:. "'ttc:ll nlv rr 1 i soil~ . 

Desr. ·t. It ldrge 11urrrber of stuotes 
invo"vi11g pilosp· ate fixnticrt ~lrob!erns , 

th" exact moownisms th.:Jt liotermine 
~ e nv<trl:tbrlrtv of P"osphoru- to rne 
J:"l , t aw not fullv rnders1 od. It ( t:e 
!>c • j , h J V I , tit t <1 q '1.. f1 ,. II • (' f -
"' ~ tc f X ll) 01 J .... , I !.tr vf1 I v 
rr f on " th>.. varl .} t 1 1 I J 
tllr2:er P to the ~ .J tL Tills irl<atlon 
problem was err J.)IIBSized ''' soii analvsrs 
data obtninetl from u recent fer tili7.er 
~ntCIY r ·nnct • •eo 01 t e lov ... -er Kllttdi 
P~nmsula rr\Jr I 'lamer 

Fertililation Study 

i m n·, tr 
fert l ..... t 
YldO'. 

• d ,, tl <.mre 1 ,n w1tn P 
at I' tCnti( ura:; vr hi 1e1orr t 

E)(tracting Solutlom. Tested 

It w.s, · firsr thrttql t Hl lhe~J t•o:J· 
rf'n v er·, ·1..: >< 1 lo~t f•':.• l•s 1 • s. 1t. v 
weru d " tl) r. rt J" rJL I ll•t . Jl .• ,,ui <.. J~tJ 
P by :.h :roy P-1 .,oltJ<~ull . O~IL~r<·~ 
tr ICtir !J S I f, ll W ttl <><tPJ .lt(j .wo 
soil'S, m tEsting lugh in P md a olher 
testrr c IO•'I. ach s01 wa· e •r _ ted 
w1 h B·a~ ;;_ • B-ay P 2 ' '.O.> N ~Jii4 F 
'" C. N HI 11 , lvlorq n''i s-JII '"F • (I' 
o;od um ilCI" 1 (' If ~ 0 (:lr t l ;ll I a t ~ rl 
J\ .8, , Or-. 11' :;nlul rn•1 •.5 ,\' , 1H\u3 l 
,md , J." L~t..l v-· 1~ .. ""l''e results rnr r::ated 
dlrtl tl (; p obiH 11 "Js nol In lhc t.•x tr._ t 
ing sotu tior si11~ all !.tJitJUon tested 
gdve II:SSult~ Coll~ · slcnt wi1h lhtl 81 1Y P-1 
value~. 

Soils Tested 

I t \• J.> tl r I ... II l er t il ( the dr r. 
I ..; m 011 1:-" ,--, JC. n \.. \ , .: . . tli•! 

ph s.1r "' fixe vrt -.<~OJ· ILL ul the 
soil nvr '\ •d. To t·~st h , I ur soils 
vverr I 1 I 'or fi)'l:a iorr , ' li " :hr ,., 
rrorn he Jluejoin: pi w 111 J o"'le fr-m 
I' I 11 ;'1 3 th ~"• ")f ulo ler ( 1/nUJ CrOpa), 

A ll 1 , .. , ~t I a ...1 .. ejf,ej a• l'::a~:hem<1~ 
'>It lr t1 n!>. 

A ur •--<11 arn s:.~mpl<> ut ea h ~or N­

wHi!)l .,cJ rn t J t>.adt o l our i1d~l < and to 
'tllt1 fldsl s was udtled irr solution t •L 

f'Quiva on1 ot 0 , fiO , GOO illd Hu ttJ lb 
of P fH"\ · a rc ~h,. I , ~ s w r e , ... ~:r f"r 
5 •n nut•'S. J 1 tereo 111 ' 'lttt~ e~::J:! 
rn ... 11 11 tr trvn of P n r c r 0.':11 
soluttons "' J 11 t • atr , t IL ~o 
thP. ... mo~n t sor ; -1 ! f ~{ tl. -:- -:;rJds 
were Jllovmd lv u y ~ight md th"n 
cxtr 1 tcu w1th B!uy P I sollltlon. Tile 
:mount remaining in f o SOil ;"Jfter t~x­
tra• tion ir. tal,en 'IS 111 a; l>roximote P 
lrxat' on by the ·otl 

I<:] I II[] I slu v' Ill•' "' r ption and 'ixa 
t H'n n•ll 111~0 <.r Is "l!l l theblw~l n t 
'llot~ m dl ffe It • <WI II• :1 P lt!v~ls. The 
TttrJ ·rrrv• I or ea< I! s• tl ' t:'J·r •s.?n t. P 
so r~ on, tlr~,; lovvet t ur\ . represents !ht! 
JIT (' n! of P f IXCd Jr1d 1 A I>Or lions wi lh 
tntch1119 md , rrw ·ht~tr llin!J is 8ray-
f1)< l r<J! qJJ, I' !· i l " <Jernnns\rat•:rJ a 
very rqh St)r~ "'0 ~nd l IXOltC n r ra-
e itY r 1r 111~1 "' \'1 ,.. l P wa:; :JPIJI r:od 
at ... oo ll 1 r 1' r ~>, 425 II.J J.mr a r• wa 
::.•"' L,.<J ... nd 0 1 rh \ L ut 350 lb P ·r 1cre 
v- ~ , 1 ~~~ Sorl 2 b!!hav n < h rt,p 
: l l! , , :;orl 8 HI !ower rJ s uf ~rrl!ed 
1' . trr HliLqtrvr r tWS uem rr•.~at~::J less 
tt,.;ar ttlfl ;mu appc<.~re<1 to be a! pr u ad tillq 
Cl rPaxirrtunt rt•'<H 400 lb per auP. of 
frxed P. Sc,il 1 strowod consrcJ..,rablv l ~;ss 
::.•lf(>tron r 1 11 t ty thor\ hr ~Jth"'r •lfvo, 
reJ• I ng 1 m t'l(lmllm o~ t i llt< Jt '()It h 
pes .1crr 1 • I' , <1 " I I •n ons1r d !P.d 
Plcll tr illy II ' It d n. n I ~oiiiV8 

S(Jfl)1 011 Villl ) !oi lilly Itt I, I . (It> 

solubl. a~cl t.;' cJI.. I P prt. n. til l ht:! 
~orl bcfc "b • rtronal P .. ms ilP~· 1 -1 . 

Tt ('; f""'' n p<ltt~rr c I 4 
(F ~ ('o I v " h V'' > ~l·r rr n 
; I r U ~ e~ wc1 v •v 11 leo J tl 10 
L.l I Ill that ,, Ul.:lr ""'!l I j ,..) .. J 

tlon (lrttf flO fIX lllOil . 

Two Orfferent Soils 
l·rom this th"lron dllta :.1 d tt: .. ~oil 

pro~lertres r11rnmarrzad rn l •bh ~ , rt 

The plot5 in twas•ion werr Htab' ish-
eti on u sta11t1 Clf ncHivo A lask.m b lue 
joint gnss (Calamagrostis canarlrrnit/ rn 
197n l)y Dr . Willi ,m Mll(;h~> I Jnll '' rtil· 
ized Jrtnll~ IV V"o' th Vii ' IJ r J ... (I · I. P, 
a 1d K 10, hn HIO ,md 1••0 lb P per 
act \. Avdildl 1 '- 11 F •'• .: tlm&lt2d b; 
~ " ff"1t.. rng t t nrnpl\;5 .. tlh s~av p.! 
" tr l• tn<J it. . n (U.03 .V NH4 F tn 
u.rJ2 I N HC! J .:l' .J dmerrntning ttte p 
con•. enlrd lt flrl •,y tl•e molyl.xJatu blue 
rrtethod o f hr.' { 1r J Kllrtl (I). Pllas-
uhorus lth'P.I~. ' btt~rn o 111 there r.~lats 
~onged ' rom 7 1'' 1 lb P pe · "rrF> but 

. ABLE 1. SOIL CHEMICAl AND PHYSICAL PROPERTIES 

1. The tPrm 'sorp t ion' •len to ptlo!IPhoru · 
t ak~tn up 0t1d ~ ld uy BdtOtptlon, ablorp-
100 or blllh. 

A JP tnti.J 
d• sity 

Soil No. ;..,y·1 wn/cc 

1. (E:llli>JJOIIH) 40 l ' 2. IBiue11 lnt) 4 7 •J.b ' 
J . !Bluet 111} 5 ~ llh 
4. I !\ld~'ll) ..t."' 0 .. "'1 

::~ 1· 1 'Oi l fi) v. ,, [, r rc~ ;..,, 
11 Av r<tC]i3 IJl r{ d• rrrllrJt m~ or. :1rr-c rwrl ,oJI. 

Bv , 111 l1 s1 on • ~'=fi'"'~ f " ' fou· h u--. 
J BrLJy P I f ~ traer 11 1·~ . 

.~ lgro lmrculit 

Org,,nic 
•nallt rc: AI ilab1P0 
r.ontont p 

b/f. , 

t.4,R 15 
22.2 18 
19.1 .a 
52.3 36 
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- -.\ 
-6 ~ • I'> ~Dell 

J-w) 
•• • * ;; .-_.e<J . • ) 

a. 

0 
p A~r> ,oj I~ 

'inCfeasmoly ol • th-11 :s 
t• lly , 10 <hff a 11 s a' r anvolved. 
0 lf' sn ~2 amt 0 l h~~ 1 r H n ar r, " 

aDP<lllt t d IV , 3 n"'l ,, ' ly 
, • n ... me fli<Jtto·t nt• 11 <~n a a h 

• r ltnn rln.J 'I , olu. l rapo~c 1'/ . lh 
<;!-)C'Jtl tl ooil ( 1 Jill 4l h<t< .• nH v. lue urr 
uni t lm ... er , F lo.,Mr d>tnslly, a ~·cry hi~h 
oryanic IIi-IllEr oonttlOt. <tncl <~ k •w sorp· 
tioo ~nd fi <uti on r.aroac' 1y f..,r phns-
phnPJs. Tl1e similuritie~ ~ twee tt sutls I 
,,rvl 4 n f••r snong eviden ce t~·at ~oil I 
w ·· 1 f'll'1llly lorn ~J l r,.. •r dld,.,r. '1· 

s J• t lniJ 111 • 1 IQn uit:l of (h 'fer ... 1 •" in 
P ,;, Tirol c ~ ~,tty t unri .. 1 .I ese ~otis: 
1 l<J tl r wlltt t L. Vt ry Qillftc n! uure-
ag8 of 11 01 wtu~.. " Jt> tms grmovn tn 
tht r - ~~~ 1 is possih'y u P 
fcrfl ty prci:J't:r "r t ·arrs associ 1t rl 
v.it01 r .,t.:~rti~hir g 'P!o in 11•' II J ly 
()fganic <~n<l a-•r ~ ;oil> f.:l rmed ..:rc" 
aJd r t <:vn 1)1:'"11 I J I tell I lf:'Vi(• >I'{ ( ~) . 

"'!'he ~XJ . n_.rlltt.l of lh"s._j . loct..l e., 
llil. rii'Jl b n ,tty detcrmitt.n , t· ~ 

ptmsphate ftx 1t' 1 or Ia k of r.xati•Jil 
c•Jt lrl l. ,, cc-on tr i bLJI in!,! factor. ill the 
ra9' rf th•1 .1\rlt:r •t>; l studied her!!, the 
pr >J: • ~p ~~ that w1s -;11 t,. a w • 1clrJ 

rv .. ~ .1~ J.i ., l• 1 I l y h lr ' 
to Jilt n. ~h ~ c 1 i r 'ltl t 111r ltlu llv 

i h .v ... I L lrty "'' P . u r f IJnt J til~e 
:.JJI u I '1'1 O..d~ · ' .y ru q ocnishin~ tht.:! 
,. II .nil t II . 

In ;, , lU•J'/ of ... .:1d soils 111 I·Jorth 
r 1 lir '"" · ing hot ll l ow nd t'igh 
1 r<J.tl1i< 111 ttl r,D9ll!JIItrt•yt • .. ." (2\ f, ur cJ 
r~>at V"'r!1 lf"l llS rll 1t'.u aiTH'>unt arvi •"1 l 

cf, 1f'>il~.r G'l " 1xf·l phPspha· •. . :::; ... ils t c~ t 

demon~t '" l a Jttern 1 f we .<JSi f1 fl P 
ll'i ~0:,! 'o',•t•h ·,1 '< iv' it 1Ch In'] W\"1 ~ 

rnt re mqt.ly lt.rtnu w 11 re~t t-t t.J P 
lllan v.~~.;r f, 11 L tr 1 t , e1e..J ed J .Jrgt: 
t~mnt rn t tn•t' rll y i.Jr J cf1 cre.1~1f1!J .rrr ~oJ 1 t .. 
,'1/· h · I :CI' .~oVt lo'< d ill!.J. 
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FIGURE l . 

Phosphorui sorption and 
fi xation pAtterns tor soils 

· ~ sampled from bluejotnt 
plots. 

In S• ·1~" md :-. •h 'igh hlla i n f 
P ·V<:;) .~~t It r 'y 11 re5talt c f l"e 
f rrnatioo • ' ~1.nr' qly SOiubl• Ct 
po· 1ds "WI irrn :tuminurr 1 1d .Jr ~ J· 
r1 - . 1 11~ 1 x rt P , nn •, .,. r , , n t en 
pi• telv J:> 1, 1 8 1 d 1t 1\~ 1 ~'"roms 
1 mJ\'u P frt. r1 11 1~ I S• Jtiun , tlrt:! 
rasu l '''" . d· mq.. 111 ~'lurlibt r Jm flllow~ 
some r •lrt li.Jn .Jt the f•'t<ed P tLJ enter 
solutio.m . Whotllflf t i"J comntrnt ;:nd r;ne 
01 .his iissulutiutt ls sulft•:•Ant ll p~<• 

vide ildt•qu<JtP P 1u tr i tton ' 11 n qi~· .11 
pi.m• .;p~·-·e-: 1~ ' 3rgtry do p~•HJ~rll (V 5l I 
prr.,pe•• ios 1r J t~ I' rm '1 wllld1 tll'l I' 
' d5 or q r 11 y I ~eJ . ~'"""' J.lant~ t>"• lUire 
a " 1t1 Jy 10' ' 1 nr 11 r llil 11 l ll P n 
sDiuuur. <.~, nv urt..: 1 nl<:. , nif.ll tix.;~• 011 
soils rnuy JCI.Jally • •' I tgh r tn P ferWrtV 
than lr w !i 'on 'fJI1s. '\-en 1ho11gh " 
r• · ··11' mr I~·· "T';;V tnrl 11~" nfh"r"i~r>. 

In t.e u 11 111 t I . t. tO lltu. 4 
j.._,, l I • J IJI"b '"' lt .. J 1 .L•• "'' luwer i" 
av-..ilab 1;; 0 1:; the unter uli .. ('d plots. In 
oonu J'il . tl e plant ii!i.Su8 fro•n thefEtt ' l· 

CL 

-200'-0-----~--~ 250 

· ed p'ut was r, r J '•) ha.t. I' .. ::~ncen­
lraiioos frorn 2 1c• 1 ti nes I gt1 .. r •han IJ\ 

th" unter 11lizeL pko ·. 11 sr LOs.erVd· 
11.., :) !.IJggcsl: '· I t ! bltrP >Jr pl<~nt~ 
ul rl d rnu~.;li of Jur fli?eded phos 
tJ .or _ 5\JO J v ul • . tn : .. e qnvv' ng 
... ~ • .(1 ,.., •" ~ d I P levt>ls. '.\ere h gher 
1har •• I I I• i t •'r lh•' soi l loJsts -, lbl lht1 
p lan• · 111• th IPil itv to ahsorl somi' 
ror1ton I tloo 'oJPPOS.'olv fh·~d P. 

Additional Scudles Needed 

nesults . f this study j > n l provide 
any lirm <Jnsvver s on how tu propl'lrly 
lllolr'\cl!.JI~ tfl8 fliJO~·f)h8f(3 rr '1'\- 11f lhf"!St;! 

- Jl ~, I ut 1h-ey L' 1 lt• 1 "' whrrf <1<:1 Ji 
tr0r·11 <l'KI · <11- I"' I . ,.. rr• •r~ '~'-" 

11 t ill l)tt rt n tolleanS\wred 
is v • :J P vaJfdbL for 
J I 1 !. Fnr i ": roLe . .r •t ~vel of P 
olpplrc;Jta n ,., n, l u IJ rr f, t,e fix ... 
!1011 p J ,y J li .JI J I r J"l ~ the planr 
with nd IL '''J nutrrt·-' Routine soil 
t rs ur rt.llltly iJ irg used for phos 
ph or us 010 imp rlc r·• for monitoring 
01\lll J 'I" P l •vP i ir Si:!ii, .,,J un n ot 
un v~<· r ,•Jil'oe r ' the O.isir. qrw..stinn5 
li'!ll.on , 1 II" • ~rm 11 1 1Jt\JI~ · 1 t ~ ~o I 
W~lo'lll 0 
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W inter Stresses Affecting 

Overw intering 

The Matanuska 

Crops In 
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" . . Then the vlinter fetl with a 
sudden swoop and t.he heavy 
douds ~ngqed low. 

And oarth and sky were 
blotted ow m .vltirl of dnvmg 
mow." 

... Robert Service 

Northern wmt.-rs do begin ••.it 1 

r L1 •ve ahruptn~:::ss . Moraover, they we 
· ny fling IJUI rn ld , C" C'ncially ln ov• r-
' • r erirtu f"•>ld u ps ttld t rnust endure 
I ,r near , 'VI.:'!n 11 nth the riyorous 
~trP->Sfl'i lmpn~ I y f>Jeh sub<~rctlc 
w llt.'!r. 

... orne t..rops tlur' ' I ~ urviw. 0 thers 
mav bf' :«> sovoroly winter lnJlH'nd th<ll 
nilnlJJ tll(ly uio ,rfter puttill!1 iortlr 
n f:'~r spring growtll , o r tl1eir y i8kl is 
cit5nwo11rt1r gly I )W, 

W1•11t• ill of p renn al lori::lge CfOIJS 
OCCtW C' 1• IOU<lh 10 b ~ contrn ,rng 
! roL n n Aids d ~ ~nv? Whet er o 
n t ovPr "' tedng crop olnrts :>urviVE' ,,.., 
AI ~ :ln v:mter doJpends pnncipd ly on 
two major factors-(a) t~e r,ever y of 
wrnter stress t<.• which the pl;:mts ,.ro 
exposed, 1nd (b) tht:l extent o wh' .h 
the plant has und•)r'.)on~:: inner r ·wsio lo-
gicnl and biochemical chanoes that cause 

Figure 1. EffoctivoneJS of barley stubble 
in hold ing snow layer rn place against 
mono winter wind1. Note virtually bare 
soil to loft venus s.evoral mche1 of snow 
in ltubble to right. Height nake is three 
feet tall 

il v Le " 1-Jmr.tare<J" for winter's stn:>sses. 
To accornplf:;h od~C)Udte physio logical 
PI• 'Pilrutinn fc;r winter, piimts must bt-l 
expose-"i t 'J lhf' ororopriaie combination 
of nnvlrf"'ll'l1Cnt11 c-ond itions dunng lato 
s11rr· '1< r c;nc1 nu trrmn ( 11) 

P ~ 11 rl 1 h1 #"' two ajcrr far nr~ ; 
numt)f,r I L) I • , rr~ic '1tinns. lo;o u:r 1 

in flueno win,,_, "' rviv I. TI!CSfl lnc1 Jdc 
di~~.JSI. L r f. oor m,..naqrrr~en, !J• ac trees 
that Vo.\!.Jken plants, posi1ior cf ovcr-
winterinu plan I tissues relat ivn tf, •hr 
:o>orl surface, anti ddm~ dunrg wrnh 
from sm:11l rodcnr:s or tra I c, ,o na n•' J 
t~ w. I h ... ~ lc1 cvs may assL r .P dorni· 
llcll rl roh·~ tn 1 f' f trrin Sll UfltiOns lrl t crrr -
rt'nlly aro o l lf ·s~ g ... rrerdl signiHcarrce in 
SOtt thr>>otrill Aliish 1 than the 1wu r•lejur 
lat tom lr~trd lir~t 11Jovc. 

The innPt, phy~iological f1reparation 
thtd pr Lle• t :; J.)lurr Is I rt..rn Winter stress 
will bp d 'S< ssed in ... ' .Jture article. This 
re11• I r..)(lrm 1·d with charactn(za 
tion of tl c er rl w m1t:r e11• rof'ln ont 

J a fel. t• ovt 'WII ·r r g rr-~r 1Lor T' rn 
A t' kn, t._ 1ec:rallv i-· th~.. ~ Aa ar u~k 
\, IPy rn th·~ s. L thcentral area uf .I 
~ t.rlt ~. 

Knowledge of Stres5es 
is Needed 

In nrrr Jqmnomir researLh r• r•lgrd ii\S, 
Wtc> St'f'k to r\lrlua> nr nlrmtnatn hu1.1rds, 
•u n a<: wlntL~r rll, dSsxi,HPfl with c r.p 
pr. "<I ll[ 11011. In orof'r o escdpo wir1ter 
(1, maqP rn t r .,,., we see I tn imnr w. 
L1 r !:! ~ ~t ~ hr111 II I<>~S L h). d" welt "' 
to u"'v' .e 11 ..r t ent • .c.t, 5 1 ld t w 1 I 
n tv v t:Jt, er thv, n , o th~ IJ t t v h:..r• 
l ~t-", ..s1 ~ , oJl le t J 'v nLr _tre~:;. T 
I lc.•j:: I I htOVt d., 'St! g._•..rl: . \ ·v ~1-<0 I 
tn... ..n awarl'ln~"ss f tlr ., 11 , ! of 
w· 1 h r' rr.sscs. 

A cr pi' ir eniC ctrl c I v rylr g 
a I • l> p r "V 1 ~ during uu1 AI~~ -111 wr 
(rtr s. Chtt 1qiny te peru t.Jres, fJft:JSt'riW or 
ah .unou u ,jflOW, i<~ . and wind •r••ount 
u I ,.oll mois tuw - lhuse <rr'J son1e •)f the 
m<rjor i 1 torw >Vl'l1 p .. rameters which 
rlllilt~ wint•'r ~ t n ss ")ll p ltJrt!;. Winterlrll 
may '' '>U fr un 1 srngte ~tmss 1artor or 

il mc!Y lY" th1• result r f seve.ra l; the 
In n y n It thal efft>r...t "l ,.ly oa ur .11 onn 
t•rlle, ( lf , rnHybadlJ. toar8pe'1ionof 
he s. tn•J ar rfi t fer tJr ~t • scs avmg a 

, Hnrrl t Vfllrurrnlt.l o:::.f.-lt. 

Snow 

Althrn1gh sno,.,. is r~ somewhat chill 
ir o and t:on:.p•ouous int.llcctor of win tor, 
th drr t effect of El lar r of :;now oo 
far fr ds to benefici t 'overwmtennq 
l.f 'l'l"· rho ·lrlnr:apal Vel! f'S I snow an) 
t 1 11'\!.ul .. til n it prov1dAr fr<~m cold {or 
worm) 1ir tt•n t"C I lUt8~, f11<> J.)revenliun 
1)1 n rOhturP I Jss .r .1111 plants und sml 
during wir ter , crnd I..1C mor~tiJrE re pa~J 
as it , .. , ~ In sprr.,q. None vi 1 nse 
lJenefits are mniized tom.tvl 111 , ~ ,tnr-
liai in rnucl of the • alc~ ursku Vo:dley 
I use winter wind; remove mL.d o 
til ~111)\111 1r om trro rl ; - nrc' v. r, the 
-., ltwcJ r I n ' cn:-~w r 'rtlillr mq I 
' fJirg nth evpur<tll'!> tr is los• to 
~ ~~ ' t .,., r t lcl st rl tlnw~ to lrrtll 1 t 
<1 r 1. vn ,rrlu 1, l1urw 1 I "t .ct 
, _ J nu Iron. snow cov r . .> th• :i"'Vl'l-

Figure 2. An ice pond formed in a rield 
due to meft of winter snow, collection 
of water in low areas, •nd refreezing. 

np1nmt ol snowmolrJ betrealll ~I e "''lOW. 
TIID~ Pillhouens r erll t'Jl tv c.<:IU]I'' In jury 

r tle<ith tn c;orrr~ uvnrwrnterintll r ap-~ 

J'ld lawn grus.~s rn I e I c:nan ' V •lll'y 
Where snow remarns rn place \Jntit f1'1P.h 
in!l in spring. tts o<:x::urronce •s I·~ r.om-
mon in tllC Matanuska Vall1 y. 

T h11 •~c1u,1 1 effeC'hvencs: of s<1ow as 
-lfl rn~.ui;Hor ~ltJrnst low ;, nr t·;re:; i:; 
... nm~... 1 wpriSrng (3) . An ~·igh ir h 

h ,.,1;(' 01 r V ( I r.CC:fl It mper, I HUS 

:J I - ~ I ... rr.-1a.. f'l{>~r ?.0° F when :ti 
h tr' r H nes oru ;,~ I w as mimr~ 24°F 
·1J•'V II• ~lOW. 

"" ' rr.•c•ive tn<lnugern<~n l technique 
or h(llrllnq Sltow irr pl.we m [idth ex· 

p(wxl to Wll ,,,, wrrta~ a.; I 1 leavll J all 
stubll lr ,\ h•'n < rov , r · ll<~rv~ste<i rFig. 
1 l . I '- to 1 > lnt h bdr ley ~Nnpnn iorr 
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Figure 3 . Porannial grau finld in $pring showing wlnterkllled grau in low areas where 
Ice had ponded during winter. 

cro J stubble w II e·i>'-clively l10ld il G- to 
l 0-lnc.h protetllve layer 0 r snow de~.Jitll 
lhe strongest wtnter winds; thA snow 
retainer! car 1'1"ako tho ~li fercnce I.Je-
lwaer successful estai:.ll ishn-..ent of <J new 
rorage .seeding or w,nterkill of the oth- r-
wl~ exposed soodl ngs. l eavmg a 4- tn 
6-inch forage stubble during subsequent 
hcliVest ye11rs also Is effe<.tlve In holding 
snow. 

Winter ::;urviva. of tnragr. c:rops m 
Matanuska Valley lam fi ... lds 1.1iflers 
ouitP stri ingty froiT! tnat in n~rby 

roadside habit<ns. For exr~mola, hn~ 
legumes, ladino and whtle clover 
(Trifolium ilybridum and 1: repensj and 
bhdve tch ( l'icia cracca) 0c,;,;ur abun-
oan Uy and thrive alonG Valley rod•1--
side:;_ Ther~"' ::.now •over alld r dlle<.l 
vegetation oroviue adeQuat.. instJ auun 
!rom i.:JW air empe1atures JunnJ WI' -
:cr. W~ er seea of th~re species i!> har-
vested anti plal"ted to establish stands of 
these legumes in adjacent fie lds wt ure 
sno·w cover does nc;t roma·n in p ine , al l 
throe SP"<'IeS US~..aliy succumb to \\In ~r 
LdiL 

·~ Ice ueneraliy is harmiul to ovor-
wirt~:ri ng crops_ UstJally it occurs dS. 

ponds in low areas (rig.:/) but occasinn 
atly, as il result 01 a "l,eeziiiO rain" nr 
refreezing Qf lh<r-.Mn!J sr·ow, ::e ~.,n 

form as a sheei COV(>ring vlrtuallv alluf a 
farm fie ld. 

Ice results 1!1 whlter •II u ur1lly 
through 'imoiherlng. The imperv ious rre 
layP.r is a L.:~rrier tD g<lS!Jou!; d•lftJ>icm, 
resulting in Lox i~; accutnulat inn of 
respu-arory compounds wi lhir• pi<tn ls 
beneatl1 H~ ice ~7). ll tallows that t1 e 
longer lc:e coverage o f plants persists, 
the greater the harm tu I etfe-cts arP H ke ly 
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ta l:Je. Flyu 3 s 1ows a rield in ~ril'lg, 
with d!'aJ urd. .. wher" Icc p 111d:; wer ... 
presont in low ar cas du1 i 19 wir• wr. 

011oe protection against too smother· 
ing eff.:c of irn ·s the pre.sence of 
stubb'n frorn il grnm companion ._rap or 
frnrn a stand o f grass or le!]um~; >Ut.l 

stubb r~ nusl be <1!1 enough La pro ru(k 
abnv~ . the ire shf"f't . Th-ese hol low p ld,t 
pa 1 t<: may [)fOVldc I ft<ct•vc pons 
through on ia:> sl']om: Jflr q:lSPous di !fu-
sion vi tal to the undedy ang planK 
rvlureover , t:Jmer9e11l Stubble ft:lSUib. if 
eariier thawing of ice immed a te ly sur-
rotlnrling the stubble (Fig . 4). 

A ayer ol ic· dOt'S not ?rw•de a 
.Jt-!Ot:Jfic <JI lnsL I n ing effect ns nO•'S 1 
Ia~ ' of ~nnw It~ ht'l~ a much r ghnr 
therr •a r- mductivlly than sr ..,...., 1 .f:'rc -

fore pl11nts beneath arc much .ess pro-
tec-P.d I rom low rur tempcratums by lee 
Lhan by a snow I dyer. 

Tile fo1 matio11 of ice uystals ir lhL 
soil near the surfilce as a rosult of 
repeated thawing e-nd free7ing can resu lt 
·n ' he "heaving" r r lifttng of tdp-r DO too 
if'gtJmes. Seedlings .are moro susceptib le 
'l tlus typr ol ciam ~)€ than ;JfU olrt 

;:.lants. ~-'t-rm elev<1t•'fi ::~bnvf' 1he Sl" I 
surfare, tile exposed pia crnwns arH 
muL h mr.rc SIJSOP.p1 t:lle to frP.e7in(J and 

.dos.~icatton mjury. C::uch heaving of 
phmt5 Is rnore prov<~l~nt in d.:1ys and 
silts than in s.1ndy soils. 

Wind I 

Tw1) majot . ,ttlativPiy mnno -hrPC· 
ti onal wind~ ocon sr>omdu:.:JIIy dunnq 
wlntors •n lht'! Matanusl a V<JIIey. Both 
WillUS <lfli !-ll.:fler LJLG>d by !itron[) pmssUrL 
qradi"n lS ali!)'1ed with rivor valleys. 1 ht:. 
gepesis, charllcter'~tics , frequoncies, and 
rlllfCJ liOilS Of e.Jd1 J l e cJcsCIItJed eiSI' -
WIJef(' '2). The rnos1 prev(JI n t is thn 

"M~t<.lnuska" wind , s~narned because 
nf its appwad thrvugh the !Jorge or the 
Matanuska R1ver, ;; watP.r flrlfi <ur drain· 
cge channel from ln·erior Alaska be· 
twet'n the T al~ef'tna and Chug<Jch 
Mountain I uiiQe:> . 

Tbes~ culo wmdr, blow sooradlcal ly 
irom lh~ norlhea5t often wllh consider-
able •.teloci ty. Their :signiflcilnce to over -
winloring tinlri crops lies mainly in two 
pht.nomena - (rJ I r"rnoval ol p1otective 
snow cover, ;md (u) a d<>hydrt~ting effect 
dei<:~M ious t r~x~oStJd plant 1 issuc.s. 
Moreover, ~ui.Jii '1.31 ion of ll-•1 anrl snow 
aff1 c.ts rt !:" hydrologic b;olance negativo-
1 ~· In Jr! area ulready miirganal in 
m<: isturc sun ply (II :mu , wi~h the wi11d . 
0011 tr i bL te.s to wln ter ero~ion of wind -
dried ~ur rae . soli. 

The othor prevalent winte1 wind 
blflvvs llull' lhe soulhea.s and rolses air 
ternpertiture~ \O bfot'v'.• n 4iJ0 .and 50°r. 
Thic wind or~glnai"S a 1 ihj '"'i'rrrter Gul f 
sld<> r)l tm•. •JaStJI rnn ntaim.nnd enters 
the Valley Jown tht; Kn1 River V<JII€y. 
The~ " n k" wmds <tlsc -r·) sroradic::, 
occurring on~ tn 'iieVHOI r•mt>s durmg 
same wtnters (e.q. , 1969- HHOI aod not 
at all during otl ~t:ns (P.g. , 1J72-1973l. 
Mort:Jover, their duration v ies f' o•n <1 

few hours to several days. 
Ot s1gna 1cance to overwintering 

plan Is is ' 'tt' d rd1 'ln lf lh wmds and 
thf' );nOW -::IVL>f pre"of'•~' during tnefr 
occurrence. When pli!nts have • nrered R 

... 
Figure 4. Sheot of iQI in field showing 
1how h.olu surrounding nubbiJ! that waa 
emorgent thtCHJgn tha ic. snee1. 
str~te of dorm(lncy or r 1 tor the winter 
neriod , thov lam beJSl rf tamPf;'ratiJies 
remain sutJiothillly low and rclattvely 
•X)nstan 1 d1 liny tiH• winter pe1 ind (7}. 

If srv1w L''fWcl 1s present, a shon-
duratior• Knl wmd rnerely ' 'sellles" the 
snow. Hdrm1ul effects derlvi:! f1 om 
longurflitrJiino wmds thar lhilW snows; 
to refrfiAlf! an 11lare il!i irP ~t.~ or a~ 10! 
ponds In lo·.v areas. !f no ~now was 
presnnt at thu srart of a wa1 m wind , nr 
if all snow melted, the surtace layor o f 
soil moy thaw. Thi~ h~s a ddmaging 
ctfeet on owr.vintering cror plants. 
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Figure 5 . Annual temperature panern denved from tony years of data rocorded at 
the Matanuska Research Farm. Dots howlng maxima and m1nlma represent highe t 
and lowest temperatures record~rd for eKh day over the forty-year period. Da1ly 
mean, mean malCimum, and mean mimmum ar presented also. 

Roth Wtnds tllen e<~n reduce !he 
g~naral y desirable snow cover on fie lds. 
1 w Matanus.:a winds drivin{} tho snow 
a~VtiV, nr thOJ Knll' w• 1ds melting the 
snr)w in plaC€, Fr m tM stand!J"llll o f 
field a ops, nc c "'r~nsatior- d£>rived 
frorn r,now r,moval bv wind., <furmq 
.vir ,r Is nn e fe tlvn lengthe11ing ot 1h<' 
1ollowing qrowmg :;cas(ln , The bared 
so1L 10 the Matanusk11 Vall 'V absorh 
heat soonet ·n snrmg promoting oa IN 
growth oi crops than in the ne'lrbv 
Susitna VCJIIev w here tho usunlly deep 
snows nust mt:!lt in plare. However, 
these bared sods tt ,.. 1:! more de~w y .t ,,1 
require morn he. 1 t ' aw thar do 1 ,oso.:; 
:>oil~ i . 'N '-iL Ftl '" Vo lev whw; li t~ 
lrosl pon~ r tior < u.urs th rough he 
l teavv snow cover 

Tno degree of exposum in lhe field 
to prevailing winter wmds can have a 
IT\! rl ed qff"l..l on survi.,<~l Jf rrops. -t is 
m y va w i h oe&r <'n rl'l lhe Vall<>y, 1t 
m. y we1 J ler c: n• dt..r~bly w ith ., ;J 

very localized arr 1 r 1r exdmP e, i r nn 
tlill hf'~ s·l ody l5) th s..trrrr • .:ll f<J row test 
Wri~ plar ~ a1 two uc.dtlonr tn thP. samtJ 
liEid d . tlm Matanu~"' 1 Rascmc.h Farm. 
One plantmg w<1• ,u lecVY Jrd a. J v. ·)()(]. 
ed lr<~ct 1hat protect J rows from strong 
wintor winds that otherwise would h<Jve 
removed snow covor; ihe other piantino 
was unprotected fro 11 w1 .l'r winds. 
Tit• 36 al falfa variet ~~ av"r"')ed only 
...,~ \, winterldll i 1 I pPI ,rt"<.l sill', llu L 
00% dit •d In roo ur Jrotccted plan ii'I:J. 

Temperature 

Some 111s qh U irllo winter tempero-
lU!c ccrdit o s In 1he Mmanus "' Villi y 
can ho derived from the graph, b<1sari 11 
forty years of data, in Fi4 "t: , t 
should be noted that this 1llustrat· ~., 
wds prepamd hom dai.J r "")rcled dt tho 
M;tlrJnusl..:a Ae~arch r e rrn ;md reore-
~.cnto; ~~ondltlons 11t - 110 ~lte only. 
Th rougt out lhc Mill<llluSl.:, Valley, 
winter lemperutures at ~ny givE:!" in•l 
m1y dHft!r considerab y mong diftert-" t 
rocordi119 station , th l1wver ~ ~ 

g1 aphlc ~ites usually t>rr ding ttw u' . 
est temreraturcs w~'~• 1 ~·~C<Jthor ;s l.ttl-t. 
However, the general ternperntu e pat-
wrn 1n Figum b. is charill;teris lic of 
mo~t oi the VallEly, 

Relatively Wdrm (40° to 1l()°Fl 
tompl:'ratures CCJ11 m.:ur ciunM any of 
the winte~ n J•lths {I iuurP c;,l The.;e 
temperatums res 11 wh~n ·limato logiCdl 
condittons hrin!} -varm Krr~ Wi'1riS lruo 
the V.tllfly I rom the wuthn J:;t 12) 

Matanuska Valley soils usually frt:ete 
dunng Ortober; during that mr-nth the 
rn:an tnmperdturo desctmds from about 
40° 10 J<f'F 1 h IO'>,•...es t ~nrnoerCttures 
ret' rd• d t the Matan~ '"a Res.'1rcl"t 
r-~riTl ~nve occurred d1 9 lh~ Ittner 
llilll ut Januarv o r m nr ly FronHIIY, 
about unc month .. hr r t f! w r ter 
solstice ('"leo> ber 21 J Tt .e Jo•.vr.st 
n>rorded oW')r the 4Q.y,•ar span are <~tor 
near minus 40°F. 

A { \JI i•>us undul.:ttinbl PrJ I rn is 
c I~Cl't . 1t. •' t.lunng wm tl'r 111 tt J ~e .. n 
temptlr:nure tracks (m ·<10, mr 
minimo, moon maxima) 111 f.lgurr> l "' 
rt' ISt ively smoot11 tron1l ol loW"rir "'.J 
temperalures rrcvail.. lhro 1Q11cut Into 
summer emil au tumr1 lllltil i•l c J rnid 
Nov> mb•H. r P nd' '· r, ntil latu 
rebru:Jr V or Cdrly r-,A;:~rc h , ,t Sl. !lienee Of 
1~"11 ~rurP rises an J II is cvicient, 
f. r t'w; 11 lie ~.cries to be identrfiable 
in .; r ~ of 40 yC<>t rr;,•nns lndlc.'lte" 
that the phcnornenc• . '" rnore regular 
tllirl random in no:·urrencr.. !M 5J)etrfic 
<::.ause of lhis Odttcrn h no! c. lcarlv 
understood. 

Conclusions 
\'IJh:lt ~recific strnsoos aJu•• wintt ,. 

·-rllrng o: crops? 1\t tt11S point wu do not 
kn1lW precise v. lvloro invl!Slif1Jtion will 
bo r~Uirod ro <kt-..:rmine tl~ «llS'Nor 
Wll ' certaintv. C£~rtain ll•ntative condu· 
!liOIIS cull IX' drawn, ho~r. 

Some ins;ohts am be yHinea l y c >m· 
paring rooords of SIIOSS far 11 •rs 1 1 
wtnters tllat c.auS'Jd wi l~>sprcdd w 1r ar-
' rll w1t' 1 those from winlt:rs t~J' ,~.'!Jsed 
litt le damag~ t<' uops. Two ot lhe most 
dornugino \"i"1te1 s tn lho post lwo 
ci·~cudf!s were 1oso of 195G-b7 ;md 
19b 1-62. Dally ffill'<ln1UIIl und minimum 
tern •~>tdiL, s for lloth nr·' r lo ted in 
f liJUh b. f Of :x>mp,JriSOn , a Winter of 
lc tr 1n u'vemge stres.;, a n l treJ by 
cr, 1 , u"'lval , W.1S that tll 1900-61 (Fig. 
I) 1or c>recise lniormalion n thA 
sped fie tPmperatures :w11119 (lir£'< tly o 1 
0\erwi )tering plan Is would be avadat.l~ 
1r,,n t mperatures rer.urded nt thP soli 
r Jrhcr rather t' 1 ii>)SO rerorded 4.5 
leet alKJve th oro .11 l (3); however. t1 u~ 
ilf 1101 CIVBI 1C ~ from 1hf' V rit:'US 

agronc• f • ield Stl·L i ~ from wh1rt' win 
ter surv1vu oata Wf'r~ en. 

C 1 din irtonn .. til' ., appicroot 11om 
thP tu. perature records. Co sidf't db'e 
osc1 lution ot ternperaturcs is nc +><.1 dur 
ing t he months o f November throucolt 
r..-larth In all thre~ winters. Lowest 
1 rnperatu ~ yo.••rf?< recorded i11 i9" I (,' 
Th, mildPst ,. , .er, 196Q-R1, ::nowcc 
!ittle oct:urr" o: ·f lcll'flt rotures bolow 
minus 10°! iirtd lho!;l~ for ef\1 brief 
t!umt1on. 

1"1 genc>r;t l, it can Lm soen tha tht. 
nH < t clan1ilt_lng winters slci}W morn ;:: <· 
1 rrrr"' I SLiiJation Of ternpOr.)fUfe ,•Jitr 
d 1n1t•~ occurrence of relalivcly rapid 
' ~ ng••s'' trnrn mild air temper;Jtures to 
I th lly low ' t el5. Not nnly d th• 
minima re.a< 11 qu to low levd!; but tho 
. 11 rn,l ;~lso remamed Vtlry low for four 
l 'J 31:ot iavs ir. OtlO?tnber of bo lh year~. 

1\ on.:cipttnut; drop in 111 tentpera1..,r•' 
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Figure 6. Daily muimum and minimum 
temperarures r~tcorded at 1tle Matani.Bka 
Resoarch Farm during two of thtt win-
ten mo.st domag ng to overwinb!ring 
crops during the past twenty years. 

Figur11 7, Daily miDiimum and minimum 
lllmp!lrarures recorded iJt the Matanuska 
Research Fa1m during on~ of tho win-
ters lust damaging to 0\!erwintedng 
a"OJH during th.e part tW1!nty yeari. 
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from tlbove freezing Lo very low levels 
WOIJid be mosr damagin[J lo overwlnte~­

inq rrnps if il nrcurred when no prote<:-
tiw laye1 of ~now was r r~1senr. This 
si Ludliotl cuuiJ prev<t i I fa) if nt~ SJJOW 
had vet fal len (•n an~ wmter, no appre-
Liab IP. snow r P-11 u n il l tl'w. last d :ws of 
D~cer••b~r , (b) if Matanuska winds h<'d 
blow., the srmw from rio lds, or te l if (I 

prolan.t]e(i d ura li on of warm Knik wind 
h ad me lted tlie snow. 

Adrl lt1o nal stud tes are needed to 
documem n-ortl thnrough lv rho inter> 
acunn ot wi nwr's stress tarto1 :;;, !"SPe<-
di:JII v r1 lhe mkrochmiltic l ~vel. 
l\l'.edslll e !YltJ011'i irrllnedlately ocJjacan l to 
fl l;mt tissues w ill ciK.ructenze winter 
sttesses actuAllY ex pet csnwd by over-
win te1 ino crops, T hrough a better 
unoer~l.anding of the ~eci f ie c.:~uses of 
wlnterk il l, ·we w1 ll bP better able to cope 
with th is hllzarrl to rmr production. D 
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Native Blueioint: A Valuable Forage 

And Germplasm Resource 
WM. 'V. MITCHEll 

Professor of Agronomy 

In some llQrict ltural nreas or Alaska, 
gr~ cr v rl'd :>Od ooes not thi:!W until 
mici-Mcty t l early June. Such so1ls 
tJWoken dnd pn cJu~' n~ w grow til ·.vnen 
the :.Ur'l nrom1r.hJ3S ts zemth, provldmq 
It om I Jj 0 (II;> I /1) ho li"C, ()t rho ll-
synth til Jl tivi y A gras:.., to be ful 
as a forage pee. e~. m st xplott these 
long d.1ys within n short Pf' ·oo of tl~. 

t "urthcr more, in some areas gr.:~sSP.S must 
tolerate strongly ac'dic sn Is that remain 
cool through much 0 1 tne growing 10}3-

son. This rs partrcularly \n.Je whore a 
const;mt grn.c;s cover build-: up o thick 
fnsulnting tuvor of litter and mulch. Few 
gmr,.- "l ar 1 ild~tcd to urow wdl under 
:ill'~ . .;onJidon~. Nattve uluejolnt rnEld-
gr • l J" !<liS tO be :.Jdmirnb y suited ,u 
such a regim!. 

Bluotoint rnoograss (Calamagro:ltis 
rotwtlt•rui.l'} occurs through much of the 
boreal lfld north t.am~mtt.. regions of 
th - rontlm•n , b• t Ism 1..:; luxuuan1 best 
10 AI.. ~ ::1 . Oft~n r n c I tf-tl dOJTl naf'~, 

and srm timQ. th l redorninam growtfi 
in herb9alous plan c. mmul'litles, blue-
joint i~ prob<~blv the mo-.. ab ndant 
grass in Al<~ska. It is uartku d ly lmpor-
tnnt in the vegotatiw economy or south· 
rentr<JI and southwestern AlllSka whcm 

dertse !ltanos occur or lowland to up-
land si tes. l he grass provides gramlQ 
a11d h.1rwslabh:~ forilge tor stock growers 
111 these regions. BtLtejo rn also inv-ades 
and .tab iii <; rl' ·turb•~d dre:~o; . It ts some-
times rP rmd to as redtoo n IOCCJI 
terminology bl 1 should not btl confused 
w•t~"> a ontgrass {genu~ Avostisl that 
more properly ~car; th ~t common 
nwmc. 

A two-faceted research program is 
undcrv11ay at the Institute of Apricultur-
al Scicnres to determine now best to 
ut I lf' bluejoint. First, management 
proo. dures are oorng investigated by 
varlo 1s •'\IOrkms. Second, "better '-lnder-
standing of th nature uf the species is 
bl>lnu sought rn r rdt:r to select < Jperror 
performing tyr -cs. 81 cjoint is a c-:>rr.· 
plex species consisting of a number Llf 
r1( cs ill AlilSkfl (f)) . ;md dl Herences m 
habits nnd productivity of the various 
rares are being studied. 

Bluejoint Rnponds to Fertilizer 

fr,.. dnnsc ~t10d!> OJ blut!!jOir , found 
in uthmntml Alasl a OL Jr on cleared 
11roas in ti1e forested f''9•0n and In a 

Bluojomt grows rapldly 
under the long daylight 
regime of early to mid-
summer By mid-July it 
ITWY achieve he1ghu of 5 
to 6.5 ft. He11 bluejoint 
ha-s reinveded an area pre· 
viously used for experi-
mental work on the Jack 
E~rson ranch north of 
Homer on the Kenai Penirl-
sula. 

subalpine bf'l r JhOV(; t moorh e (4). Soil!. 
undor bluejotn I . re moderately to 
stroogly a id t., oft.::n ranging -rom oH 
3.5 - 5.5. Slu..joi t dttains heights of 
3.!:> tL to ~o~er 5 fl wl th'n 1 SIX-week 
grtJwlng period (F g. 1) Yields of 1 5 
tc ns to 7_5 ~ons per ocre (dry '1latter) 
have ~· es •ma .ed In native, ur-drs-
turbed stands of b it., llll {6,7). 

In prcvtou5 rt'.soarch Lwnducted In the 
Matdr "u Vallf'y (1?.3) , yielr:ls or ,Jnl 
to two h•n JCH "lC re have been sustarncd 
on h 1rv ~m d plcts under ViJIIOUS fer· 
tlll:zer treatments. Ferti lizer •lpplications 
ranged from about 400 to 700 lb per 
ucre, usrnq mixes supplying all three 
major nutrients (nitrogen, ohosphorus, 
and ootassrum). Over 500 bot fertil i-zer 
'WE're required to produa~ over 1,5 tons 
of torage per "'Cfl'. Wllh -enrlization, 
crude prot,.in coments of forage hdr-
vestcd in ear•y July vaned froi'T' abo>.~t 

12% to 2<Y. Y elds and orotein content 
l/llefe rnud1 less without fertili-ntion. 

Simii<Jr r t!Search was bf>qun en 1968 
on t' e lower Kenai Peninsu a where ex· 
tnnsive blueJOin stands h<Ne attracted a 
small ~f ranching mdustTV I ertihzer 
was apo led in ;] numbt1r ot different 
combtn.:Jtions and at ditfE'rent levels 
Lmdnr both r f'l-ha!'WSt and two-harvest 
syc;torn~. l~r>su Its have been some>.•.that 
rusthJtillg rn that no optimum com-

bination or rate of fertilizatiOn tras been 
determined. Howovef, a complete e--
ttliTer, sur1 crs 10-~0-20, apohed at 250 
tO 3cYl lr oer ac•e 'loS been adequate •o 
prou Jce yl !Ids of 1 - 1.5 tons of dry 
mat ur pt!r acr "' J '"~r>l' harvos• system. 
Application u~ to about bOC lb per 
acre imlod to ra St! v•~ld to any aooru 
mabie P.x en t during t~ e 1r1itiill years 
the trials. In 1973. howwer, 500 lb per 
acre brought production to ncady ?. 
tons per acre !l"ig. 2l Without fortihza· 
tu>n, yields generally have ranged from 
.5 - 75 o s per dCf{' over the course of 
the study. Prou· n contents incrnaood 
r• m 9-11% In ttl' in tial war of the 

proJl'rt to I !.>-20~~ :n thP. subsequent 
years 

Yields of I to 2 tons arc thus obtain· 
able in the Matanusl<..u Valloy and lov,.oer 
Kenai Peninsula with relatively low to 
modorate applications of fertilizer. An· 
n ual tert•IIZt'f applications increase 
yields and he quality ot the forage, 
having an ilpparent rumulative affect. 
Worl: is contln' rng to lind fnrtilizer 
combinations dr d ~quences Oldt may 
rarse yields more ot 1nomica1Jy. 

Superior Breeding Stoc:k Sought 

Thtl sewnd <~rea of toseilrr.h <Jiso 
holds p1 umiso for incre.:rsing production. 
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The hrghly Vilnabl~ populatJOfl r)CCur-
dng thwug out t ~: state reprcscnts J 

gormplasm (gonetic) resource from 
which suntJrior brecdi~ 'YikS may be 
selac<ed. 

Collectrons • I h lueJOHH have been 
m~Jt! in a nurni..Jer r 1 ditfercnt locm•an~ 

l!r uuhout 11le t ldt·•. Cytologi ~.a w ... rk 
II t ese coli • tn • hilS d,.t,.,r'l'l ntd 

h,H 1~ specrer. ::-onsists o' threP. diffAr-
ont chr(lmOS(")mC races. 

Specres of animals terrd to holt.! !ru<J 
to one ctuornusume number. Man has 
·16 cllrOmClsorr:r.s in the nucleus of h is 
coli~. Tho horlie t1a~ t6. Any major 
divergence ir'Jm th ""1 nL·mben pro· 
duces ur nbalctnD' 111 troo gem; 11 matrr· 
nal nd rn <:1>5 :tbn~rr 1aHtres 

Plan 1 "P' lABS d re 1 rr l so !>lr j( l ir r 
adhermg to a par lit.u df r 1roso•· ~ 
nurnbc•. Snme spec r"":i Lomr~t a t ditler· 
LJn t Lhromo5omc ra• 1~ 111 1t ara IT'U illulos 
0 r cl particular i.Jase 11Unl001. 1 II Alaskd , 
bluejoint coosis.t.> of rnces with /8 , 42 , 
Jl J 56 chromosornBs (5\. Til· H is ~-Jnl~ 
'"' iiTT .. n 1n I nw tt\Ase races Me rf,s nhut -
ud in I he state. ?fan t:, WIth 28 r.hromo· 
~or~ ~ d ~ :..10 th~ o.·n~ sl1nds of 
b iL.ICJ'' 1 n & ~ sowhrornrr1l "'n I snUlh-
wesll;lrtl reg ms "1 Alasl..:d !Fig. ~~). In 
the southc~r rill r ~ro11 , tlto&"' \.VIlh 42 
ond 6G chromosomes llave I.Jeen lound 
only at the higl er alti tudes, wherea> in 
the intprior r~iow, 42 chromosome 
plants ctfC freflll ntly 'o .,d along vvi th 
213-chrnmOS'lll1e piCJn <, Plar 'i WIth nn 
chrornosomi"S ~Iff.' rarP. " 1 1e I .ctior. 
Orr th·~ N(1rll1 Amer • co., lnenr, the 
28-chromosom~ r m t rs t~ f md 
onlv in AlflSb. "!"he 4:~· nn<l 5b Jlrc-,no-
sorne rnces occur in Can,le ln 1m1 In pan!> 
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Expcrimoma1 bluojoint pJots 
fertilized annually for ehe 
last four years produced a 
high quaHty forage at about 
2 tons of dry matter per acre. The foreground portion, 
which has remained unfertll· 
ized, yield!!d at less than half 
that rato. The plots are be-
ing ~ampled horo to obtain 
material for yrcld est1mates 
and for analysn of fore~ge 

quality. 

o f tho contcrmrn •us lJ ~It( J _,tat •. 
These d fterena; n chromo ... o 

numbers result :n so CJ rC'l • ~ 
Funhe r r:lOit', P<• • •1.; v·1ry in 
adaptive characteri 1 s rv 1 rt:glorr t() 
reyion, and irK.Iividut~ ls witllin a loCcJI 
population are not ident icu l. Thus, the 
tot.1l Alilska b luejoint ))()pulation r pre· 
~nts n c.omplex , h1ghly vunable gem~ 
!JOCil f rorn whiCh to mal: ' selei t " ' . 

Cornpanson!: tn r;roductrvlty m 11 JW 

lleinq rw1d1 a1nony ro l h~liur' fr rn a 
1..-nue number of l JtiL s. T his is ac-
mrplisht~d 11\ :.pdl eJ ,,1 ~~ , r 1w~ries 

and row pldn tin~l"- Brl edlnn b1 l}d:s of 
1tro t~i rmrformers Will I ~ "\ttl.ll tshcd 
to promote the production ot ~uperior 
PJOi)errv. An undcr:;t nd·ng o f c.llromo-
sornal cot rposi tioP is 11 tportant iu 

nsrc~blisning breed 14 l 11 c~ · , • use 
c.r ossinq rs m c:h L 11 •r..; 1= ossll 1, "" ong 
rn• mhors f 9lven r.J ~ tliiln botweon 
IT1Pnbers ' f u i'ft'l~'nl IAL''S . These 
r~su lt· w~ll i 1dicat~ whi< h ~-opu l ations 
onfl loc<lli if!S m1ghr he ml)st ~uitclb le tor 
tuturt' r llk;[tion;;. Stod tll urth ·r t~E>Icl 
11 r.rl•, Will be obt.Jincd I nr ~ lantings of 
II ' I r • t: ~ r """liS ng II r.-ller i,tl' lr, 5CeCI-
inrrease ~ t; 

Tl is two·~· unged rcscnr&. nltnci,-
StLruvinjl n ananenroo L pro~dures on 
ex i~t inq ,t,mJs<.~rrd do'velopinglmproved 
G' !Y'tt• swc~,s-shou ld provide in~reased 
prod c lion wherr> hluotnlnt is used as il 
for.L~,.. u op. Bl dtomt als) mav be used 
t > n 1 b I ta:e dtsturheJ ground \vhere 
nntivo ~ cies are des1rod as a o·v·er . fJ 

REFERENCES 
t. K lt"b~llf , L. J. 1005. Rll,pon~e of native 

' IUIIJOinl arau (Calamnvrocti' canadensis) 
In su relic Al<uka to norvr.st schedules 
and teruliura. Proc IX Intern Grassl . 
Con r. 2:1~09·1314. 

'l lebesadet, L J . a'!CI w. M. I.Jiughlin. 
1964. Utnilatlon o na lv bluejolnt grb; 
in Alaska. Alatlo:a Agrie. (xp. Sta Forage 

ea. Reoport 2. 22 p. 
3. La~gl11in, W. M. 1969. N1trcogen, phos· 

11horus. ~nd po1li5S•um influence yftlld and 
dlemlcal compOt.itlon of blutlolln forilg8. 
Agron. Jou r. 61;96f·964. 

4. Mitche ll , W. W. 1968. On me ecology of 
Sttka alder 10 tho IIUIJnlpme zor•e or 110u1h 
cer u I A Iasko, PrOCeP.dings Symoostum, 
BlolOQY ot AldM, publ. llv U.S.O.A. Pac. 
Norlhw ocest and Rango E1<p. Sta., Port-
tllnd, Ore 45-56. 

5 . 1()68. T~~Xonomy, Vllfistlon, 
11 :i chorol~ o1 tl riMl chromnsome r~~ees 

" ' t~e Culaml'l{lu stl' canadamJ' complex 
In Alaska, Madrono 19: :?.35-2116. 

G. __ . Unpubllftll!ll tlat.ll. 
7. Mitchell, W. W. o.nd J. E11ans. 1966. Com-

po~lJion of tWQ dlsdlmax blueloint st11nd1 
In soutncen.ral Alash, J. Raroge :\>litOB!J!' 
19 65-68 

Bluojoint ~"''"' of ""'"doff"'"' ~ 
chromosome races in Alaska. The ~ 

~:r~i::~~;o~~~~ o~:::~~ti:; c:~~ ~ .. 
lections made throughout much of • 
the state. The southcentral to 'outh· 
wenern portion is dominated by the ~ 
23 chromo~ome race, the other two 
races hav1ng be.cn found only at the 
high11r altitudes in this region (as 
indrcatedl. Inland in the Copper 
River Valley and northward along 
the Yukon River sysun the 42· 
chromosoma racers Important along 
with the 28-chromosome race, The 
56-chromosome race is raro in this 
portion of Alaska. 
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BEEKEEPING IN ALASKA 

RICHARD H. WAS HBURN 
Res11arch Entomologist 

ln lerrost in beekeepmg in Ahska in-
l'Teases each year. Any decre<JSe in the 
c.urrcn t lcvrl o f llfl ~ ~~ · ng activity that 
mrghT occur wo~.-lu more li ' ely result 
irom a SOJrc ty oi bees them tro•n Cl lack 
of mt~rest on thl' part r.Jf lluskans. 

Onl! rc1so 1 r this enthuSiasm rs 
that the mdrh!t outloo for locall\' pr . 
duc.~-)d hooey Is much qm1 r tht'ln p~· 
sent productioo. No /'lls~ .m hon~y is 
founo a .0119 rhe m;:~nv Lr .. mJs on the 
shelvos f ·htl supermarkets. They carry 
mostly honey produwd and packaged in 
tlw 'h~l' r n Unrted States. The only 
f...n >wn r•Hail~r oi loc.JIIY produu,d 
lieu ev in the state pur' a'.&'< oney each 
y~dr and r ar d(}L'> It i smal l jars m gltt 
;?oCkaQeS mdtnly lor w h Chn• 11ct 
!]II! pack~ Seekt't•prnq would tt Pre-
fora seem to •t r , gOv<.l O!Jporturuty 
tor supplemen tal r wrne, bu t so lar no 
one in 1 1.1sl.a I 1~ bt'f r ~ble to re ly on 
b•Jekeep '1g a~ ' he sole sourUJ of inco,....e 

Most o the pr~sen t bee~·eco nq .n 
Alaska is cen:ereJ ir lhf; T<mann 'tr lny 
near Fail u;;n' S, p.w11v bernusc lilYflraiJie 
tempcr:J tlJIT', daylengtlt, and precipila-
t lor. ex ist :here. However, rr Jft, u-edn 
shou ld also IJe giVon to Boland K"'llen, 
recently rotrn~ district anenr 01 the 
Cooperative Extensio11 SeiViru, who hi.ld 
prior e>q:JerienO! in one of the bookeep-
ing 'lrf:'as ol M irh ig3l1, He was abie to 
po•nt ou t the adv<~n tages of beekeeping 
t'l rndny nf the local resrdt>nts, and the 
rnterest he engen J rf·d sri II " •r.;•s ~ 
lr ':l ed •ho I ilOcna Vallr y b ;I P n ly 
rtrf'il o the stn t11 in ..,, nrt..., t:Jeekeenrr !:j 

~ 1•1 Jl te:; •f'E! avarlable loc. ly. , 
A lrlnuQiil mo~1 of the e:;t 1 a eJ GOO 

p& knge. of beus ship~'tl illtu Alaska 
C(lr spring go tt. 'the Tandl'ld Val ley, 
some l.lOOkeeoers Jrtl ound in other 
parts n f tht: State, ir ... IUCI 0{) SL d· diVerse 
areas as Harm::s in Sou theas A asi.:,J, 
Kod,itf !si<Jnd, he Kenai Pcornsul.l 
(escm iill ly nt~ilr Homerl, Anchcragr, 
and Llle Mat.unus\:a Valley, Ther~ Is also 
rapidly exprmd rng Interest In the Conpor 

R rwr Valley -.vhcre l.hi:! second iargP~I. 

orunt ion in Alllsk<l (about '10 rolo~ies) 
will be loe<~tefl in 197-1, 'ln ~xpdnsion 
fr lrn :._,r colonir·s in 1073. TI1e dlgA~t 

Opt Jt1nn at Fairhank' hi>S 3bo t q• 
col n <; 

U~uully ~tmll ( 1 o 3 I ar. age ~ t J · 

mrnts of be.-s ...rre Slillll " Alask .. Ly il ll 

Jk!TOOI po• I lar JN shlprr.t'l" , .Jf"'l'l I , 
u1r lm1gh t. However, in . wnt y._ r-;, 

Apiary of John Bohm, Homer, Alaska. 
This colony produced 332 pounds of 
honey in 1962, which 1s 1he prc~cnt 
Alaskan record. 

OlJrte roli;-~b lc .~ r ••~ n· s l>r'er 0b <Une<l 
by us.ng r ·trt e · ;.1 t ~"d ~f:' ilr~u lhen 
by ai frl:' illh e ~, Anchorage or 
Fmrb; n ... s. "'rra. r,milll Jrr ireighr ship-
menr:> t utly lflq arP.T!S are ofwn ilsse.ss-
ed ~t!veral mini 1um-rato charge!:, air 
1 t PI 1-'USt i:, reos'" d:.JI< in curn~r ison. 

Pad :r bti?S are s,_,ip~ in early 
".ii..Jy. w Jdll-y llr ' p nds ·1f \~.Jr '-:ers 
ancJ 1 '.]uet:n plus n am d :;ynJP r 
w· arn 1 r- nees rmrouto. Shipr,..,..·r " 
~cr1ld, lw<y~ t,. rTJOJ<ie <tl tiP r:;t 1 
tilt:' W<l\.!k to <woid wOP\( nd del 1yr 
enf()IJ te, :.rnc-o ,,ny penod sprnr ill a h. 1 
<; omge .1ron mav result in htgh mortdl-

IV ill ;'\ lalllr ! fmc '' vr l 1il11ly ~~ 
!)0! (1\l"<.t JlJto ,Jntil Atrl',' r. ~ Th 11 ~~ 

is avarl. •I in early bloomrng plants 
suit.1hle 'or urood r u·n, . such <:~s wll 
lows and dandelton' I f ~ e heef.eeper 
dlre<id'r' h3s frarre· th ,r ·11e prnH 11 
frll f wrth 1 oil n 11 d I\ ne)•, it - r~, 

n~L'CS ~• y to ~uppl· 111 11 • 1 1 lit 
suhstlrutes o~rllf ~.ugar Sl'r JjJ tmri un 
wlequ It:' • Jpply of nat 1l fr,nqe h 
:JVCJrl' Jl•~ llcW>'C'/Cf, •Ill Jileflll t<. sqmlv 
ol mt!dl 11 .-rle~1U1 ~u~nr~ will• rarnEls 
siluuh1 i.Jo ..)Var ldblu Lt~use t.:rowding Is 
one C.:iuse 01 sw<Jrrrr ing. 

lltllran l:>t>cS ;'lrO 1111 rtr•' rn r,~IIISi,fll fl 

Alashd; liP•, nrc In ' lJ d r r ,,, MilL! ~~~ 
rH IlL I) lmq thnll 111 111 tv~ ul UeeS. 
Thy -'l'" p. to 5Wd -n , he wever, depict· 
1 •P •.:Oit ny strcngtt . ur • ., ·11~ swarms 

It r. •r•ture<l onrl fOUIIIIe<l. Hivt.'S SfaJuiJ 
be t-xomined ot least onro a w1~ek. I ' 
inndr.quate >root! is present. a nP'>o• 
.quC!!n ·rnv :.n noeoad. Qu~ n eel " 
shn11ld ' •' troy d as located. 

I Iori ' ru il ti0 l, thc prirnnrv rlint 01 
most Alask 111 L eermrs, has r an~t'd 
fr~,m almost . 1 1ir•1 r C> dS muc.h as 332 
pot nd 11om J tv. J quean, 14-supcr 
co •IIY ~ Horn1 1. he L. .u .. : A.askar 
1.>01 • 1. ~ r is ilkciy to obt •if"' fron 20 10 
50 PO\Jf'l(b, llut n few wil "blain lOU 
pounds in a iavorablc year. 

Althouqh fi• ewe, d thrives In much of 
Alaska, it is rarQJy a ouod source ot 
noctilr fnr domestic bees. Native bees 
suCh <J:; burr.bleiiCCs and vr.spoifl WrtSps 
rl hcq11cnt f1rav rl "" ry vear, bt'l 
r•n V rn an QC(, I< PO :t:ll' .or ' •til con-
ril 1n~ occur rhar '1' 1• s~~, .., ( • f rl:'· 
II' nd ro prod11cc necri;lr surtablc for 
11 ,ney uoc '. 

V, rr• •us ~rKX:iPs t)l clover arc " llln ifl 
s 11rr e ol r'\lnskm t hnney a<i ir, Plnr:<r 
.,t II• s. Otlr.r {]u0.J sourcx-s 1re roses, 
fAsphllnV, fl:Sh)l~ ,IOU IIU!flel UUS wlld-
fiu•M!rS. Cllick"''ll~d is ufte.n utililed by 
llnney l>oos <~Iter ct se•ies oi fsostsWI1en 
nnur n K:.WP> are no lorliJer a...a lable. 
[!. ,rldt•ll•fl · ure r IIN{lri Ia pollen sour()'! 
•:.'hert .. >ver l fiuncl In Alnsl ,1 I• v.:ra1tlrc 
:s «Juilt~ Crtllcal rn 'W.ldur n I nPcmr. 
in rh~ Copper Rrvt'r V I 1 rn l qn, 
hivos loGatod in thr. rn. li\, .; I Sffver I 
aero~ of a IsH o clover ill IL II b L t.·rn ~·..ere 
r<Hely able to OIJtui11 r12 wr b! ~Juse it 
wa:, too cold lor proper sccre:iort cxc"pl 
on a few occasions. 

A r IUgh most k 1 1 oe "'6vfl rs 
1rt " nly rntPrest( I I" th<> tl' 1 Jurti0r 
c I hn• • v, ho(ley ' ; ,,, ~ a va .Jab I"' 

JJIJ L' .. on 10 nauw llL'£'.5 In pollinating 
cultiv ... t~.;d trOI •; I 1r11 1 rnatoriafs 1h.tt 
bcnetr. lrorn hurwy '" A polllnnliOII in· 
tlucf13 squ.Jsh, .:u1 ~bl r , raspberries, 
strawbnrr ns, crdh.lpul••.s , <llld apples. 
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Produt;lion of legume seed is benefi ted 
by honey bees althuugh with ~:~lfalfa thu 
bees da no t ll~e being h i t in the faa: 
when the keel of the flo'M!r is tripped , 
thert fore, 1ne bee!; Tmy learn to gr>t 
nec1 r w rtho 1t tnnrlng. 1\iew.nhele~ •• 
in 1 he ayror10 nw ' I r He rho use a t the 
Palmt-r Res.:!ar.Jl Center , v 1l17atlon of 
C<t!Jtive honey l>ees h'lS prorno ll'd suffr· 
cient :tlfal fa .:et'd production to m.~\;e 

their use vvortl while in sp1tt1 ot this 
problem. 

M11ny of the spoci"s "lf solitary bnes 
IJHH are native ro A laska aP' prewm lor 
only a limited perioo. However, bun>ble-
bee:> are <~clive thrll..'~lhout th~ flo\1'/erlng 
period of most plan ts and ttwy work 
long r hours. For cx~mp le, they may 
wt r k raspiJo::Jrries untl! 11 o.rn., wh ik 
honey beeE retire to the t lve aw uml 6 
p.m. 

Coornicfll ttn<~lvsis of Alo1s ;:.n hur~ 
has sl1owr ll tn be ~omo:>whi! ;i '"'+<rem 
n content !har honey p.oduc.:ed in lh 3 
rnore southerly ~tmr•". Dc·a!ls oro !lrVC'1 
eiSiwt f,rn (1). The mojor dlffen~nce: ure 
that AlasJ...on honey '" less a-crdic and is 
lo\1\o'ar rn sucrose bu. h iCIIlcr ir r-raltose 
and the mor~ conwlex sugms. 

In areas of the ~uHe \Vhese ilears Elro a 
~lr!bit m, a tenm r.hould be placed oither 
arut.Jntf or { 'lrl1~1l<>lr 'IY ovt>r the hives. 
Once bei:it s realize U•dl honey jo aval -
<~bk, they wrll rctur !Ll fin ish off the 
luves Rnri Wil l comphnely destroy l'!e 
It a1 e~ <md ~nmallm8s tht_ ~upers. Any 
bee• U dt survive will ire so flcmomlized 
~s. :o IJe useless. 

S.:cluse ~ ( the long WlnlBI'$, wi th 
relatively fev1 thaws, honr::y bP.es are 
usually d isposed of when the cells are 
capped in tt e fal l. I t is possiblo 10 wr<~o 
the hives and to ood tlle br~s through 
thP winter but this wil l us.uCIIIy mqui e 
mom !>U!Jflr and Sc Jpolemems lhdll i 1 ts 
worth , ,mrt lhf' colf'ny tndy be dead or 
so vve<Jk as to ba uselnss hy snring. Also, 
there are never thaws of suftic:ientlv 
ltrgh 'emperature!> so the ~-~· t.:an fly In 
early spring fl!; In otller part!i or the 
United States. 

When the ooes ~re to be des rroyed 
( •.vi th calCium t:yanide) 1 regulations 
roquire that the honey oo removed fi rs t 
j r i I is to be used for hu m<m COl lSUrrr 1->-
iion, The easit'..st \\faY to remove IT e b9£S 
is with a bee-escape, or wnh a sTream o l· 
<1rr trom a· blower or Lank-type v::tcuurn 
dearwr 

A ter the ~ri.lmes are uncapped the 
honey is removed by usrng an t!xtractoc 
It an extractor is ~ot av<~ ilobl i:! 1 the 
fm ·.,dation cortaanll q the honey I' cu 
out ,mfl ~awn as w 1 comb honey I or 
SfVlill l <IUdn+i ies can bo 1.amf lly warrn-
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ed ir the top of <J double boiler '.In til the 
wax melts and floats on Lop. However , 
the warming mllst iJe done very carefu l· 
ly brc3,1se the honey ~armel izes readi ly . 
producing an undeslr.Jble t ltiVur. Alst , 
cnmb honuy can be squee7ed througt a 
cloUt sack but that lo:; r;uher mP.ssy, and 
the rnethnc1 seldorr. !?xtrocts 311 the 
h0l1P.y. 

E,.; tracted noney so.netirrtas ~ol 1di lies 
!JeC<Juoo !1 rs stored at too .JW a temper 

atutE . or. JC~siona lly , b~U:~us. t ire 
noctar ;our~s were such thal they pro-
duce a hnoev thilt crystall rzes rc&llly 
I kmey 1h rt t')liditles ·~ P.aslly liar.. tiP.d 
by aaretuHy Wofllliny In a rornam<>r n a 
pi!n uf wilter.D 
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Ba ey Respo se To 

Phosphorus And Lime 
WINSTON M. LAUGHliN 

Research Soil Scientist 

Ba ey prorluex>t1 very p •or growth 
on Tustutrrf!fla slit loilm on the farm of 
Mrs. Wallet Bte·,nond nrar Soldotna on 
the Kenai Poninsuh Brnloy plants vvero 
stunled1 rarely tillered, lnwt:!r leav~s 

wPrB dying to yellow, heads were small 
and grain v•elds very low. 

In ,July 1 9fiR vve were invi led to 
inve, tluato: he prnbler11 ro deterrnin .. if 
\he [lDDr !JI OW lh Wf>ffl rnlrneo to ~n · 

adequntc nutri 11l1n. Much of rhu organic 
mattt!r f 01 ' the ~urf<~ca "i11 inches of 
SC"t l hild heen rushed into berm oiles 
du 1119 clearing. St11d1es in 1968, 196f\, 
and 1970 werfl uniform ly dJscoun:lgino 
bocause of yrat ing by cattle and horses 
<tnd damag fror:'l l:l \Need control sproy. 

In 197 1-·/?, another field experiment 
wa~ esrabltshed i nvolv mu ~ven 

pho!;phnrus ratPs (' , 401 80, 120, 1601 
200, and 240 lb P20s per a-:.re), With 
anu Will ()U t lune, 10 tl~h rm1ne if yie lds 
could lle Increased Lime was aptJiied a l 
the ratl:l o f five ons ~r acre to the 
nppropriate plots ir> September 1971 
and workeu rnto the s0ll with a roto-
lller. From 1hl' rrmf' af apphcatior lt> 

th!:l end f' the 1 C) 72 grJw 11!] seilSOil , 
lirne 1edun~d 1ha soil ac1d1-y rrom oH 
5.3 to pH 6,2 {1 .2 '.VAtPr ). On June 5 , 

1972 the phosphor us was iJpplled to the 
soil sur face alonu wi til Bn Itt of bo1l1 N 
and 1<20 per acre, ltrtl 'l1ea was ro tnt rll· 
ed, and fiVe rnws ew-h o' E.'hJil and V.leal 
b.rrley vvera planterJ 1crosseadr ":llo 

f 111 F..dda b rl v wa• CtJ t n'"lcl pi r.e<i 
1r rlr Llr ~ ... ~s Sen mller 19 an I V'.'en l 
bur ley WiL harvesre.J siot J,uly ~h fol · 
lowing d ry. After b.: n':.J tre~II~IX 1 ted m 
Pa!n er anc driud lnuorw;, qretin 1rom 
eoch p lo, w~ 11)rcshPd, dtJanocl , and 
\Vfl iQhed. 

ttlure 1 shows gent:1ral <lppenrante o f 
thf' b Hley <~nd response t c both lime 
anJ hioh phosphorus treatmeti!S. 
Figurr s 2 and 3 present viclch qraphlcal-
ly for Weal and Edda >•lrlPtl s, rE"spec-
llvely. -r he length o f th,! llrlt! scctinr 
doeiiPd 5'~o L.S.D. (lei:l5t !;lgnifinartl dtt-
rerentd) r .prOS! "ts thf rlfstance ' 11 th•-
gr .,~,h ~ vett :al ax is tor a Statist UJIIy 
sag 1l ca 11 rii fierence i't ·t 5% level of 
prob.:~t.Jili 1y. 

Each phosphorus increment uo to 
170 to 1 oO lb 1'205 oor acre tended to 
increase he gra rn y i ~>ld 01 both vn lf>tles. 
The rd te '1f il is inr.1Pa<;Jd ·pndpd to be 
Jrt~<~tt•st l:ll .Neer, 120 r 2VO Ill P205 
r-r-r a ·ro A wruued o •.ter all 11"'arments, 
INeiil t.ariP.y o•rtyrPI'ieJ Edd J bv Je<:~r ly 
JO';c. Fl~rtilrting wrrh ;r [ lt.ast 120 lb ,Jer 



:taB promoted lillerinq .:md pr()(l LJced 
d~rk green plants witll wide leaves. 
Liming further enhanced 1he vigorous 
app.1aranca. 

Tha l1me appfication at f1w tons per 
atre increased v•elds oi both barley 
vari!'ltles. Th<' increase resul tfnu 1rom 
hme Wcls more pronounced wit~l Edda 
than WiLh Weal With both vmietia::., the 
lncreilst.=> 111 grain y 1elds from liming 
tended to be greatest t~1 phosphorus 
ferrllbunion rates between 40 C:md 120 
Jb Der acre. 

The Tustumenu series consists of 
wel l-drained soils developed in a 
moderately deep deposit of wind-laid 
silty materi!ll undertain bv water-work-
oo sand . These soil:; o~,;wpy broad 
terraces alor1g the Kenai and Kasilof 
A Ivers and are dose ly relat!O'd ta the 
Soldotna series. Both of these soil~ 
r.over l'lXTijns•va arn.l'S on the Kenai 
Peninsul<'l. Tha~e results w1ll apply to 
most ol t.hesa soils, especially where 
mud'! ot the suriace orQlU'IIC mat w~ 
removed in clearing. 

fhese soi ls wil l reqUire At least 120 
to 160 pounds 01 P20s per ac1e for 
<u~ss.ful barley production. Yields 
roufd b(l rllcreased funher by hming the 
soil. Ho'M1ver, for this tu be p1actical 
the lime would have to be obt.ainable at 
a reasonable cost. D 

Figure 1. Edda barley near Soldotna (July 22, 1969). Left: 240 lb P20s per acre and 
lime; right: 80 lb P2o5 per acre with no lime. 
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A Super Bird's Eye View Of Alaska 
JAY D. McKENDRICK 

L\ssistan t ~rofessor, Agronomy 

iladden arnu11g Alasku '::. vi.IS l.mtl re 
S"JIIrces are fll'lny anms suitable f0r vari­
nus actr icu l turo Jses includmu cropl<:~nd , 

l iw.!ilocf.; qrazinl], and timber nrorh .. r 
t iCin. fhesc ldlnnt aunnrltur ~1 aratlb aae 
reltlllvnly hlW ln nurnul:lr when ~om­
pared to Alaska's Hrl -rillion totOJI 
atrcs.. · hoy rrl'! thor ltoffJ trA•i u~lrJr~tls 

not nnly 1tl tt , state I.Jut dlso to tiY:! 
.Ia ion ilr.r' o a world with growirl<J 
fori"' ,md ror"lrt product short 1g1'S. t-i ro;.. 
trJr • allY , land use df cisrvns unl CI\'Or1 , :e 
to ayrrcultur e i dve rarely be~tr rever9ad, 
and uses inw p.Jtabl<. w i th oyr icultUJ e 
often destroy the n.1tural production 
f10tf.ntiiliS nf thl: lctnd 

L'lnd·uoo r:;rahlems an~ incn'asin~ no1 
on I y throuQht)ll l lhrl contorminnos 
t 1it3ii StilleS, hrrr rllso in Ali!s~·,, !:.trb-
J,vr5iurrs ar u urbdni 1ti• probjl t~ are 
LmnltrJ:..rlitiLI prlrne ~r kultur rJI londs , 
reLft:ldt 10n<JI ':P ~ drEJ !}IWn prlr rny wer 
livestock gratinu ar.J t imbt:Jr r'lldl1l:lg;!-

1Wilt proqrams, .tnd r1gncu l1ura l ures ol 
l ~ndg unsulh:d 101 ldl m1ng havn proven 
tO ue cost ly mtStd~·eS. II I ~ 1.10S>IiJI..1 10 
00"-~1N in otherst.JI<"> thn~p nineteenth· 
C~IIHIIV llrislo:tl. 'S, nd Wi' o4.JSt dVnKf 
Ulllrn itti1111 :>Uti I An nl'; 1 ., . dt•li' ·lof.r 
mt t , f A ids o:a. 

A f arab c wa.o; oiver1 Ot..LII ly 20 U' tl-
t rri. s <~!10: 

"For wJ1id1 of you, intend-
inq to build a tower, sitteth not 
down first, .mel countetb th8 cost, 
whether he have !iuffldent to 
fin:im lt? Lest haply after 1Je hath 
1azd the fotmdat.ion, and is not 
able to fin ish it, all th.Jt behold it 
beg.U1 to mock h1m, s.-ryinq this 
man began to build and was 110t 

ab!e to fin1slt." (Luke 14:28-30) . 

W(' II light dP!lly II dl lr.sson today to 
tl1o prnsen~ land silUdlion in t\lask<J· 
'I· .... , Vlit1ir.h ot you char~ing your govern-
ments, Hwar aue• cies <lllr.J t:()rnrnlssioi1S 
to uuard your lnnd r~~lmr<l:!~; . would ask 
1 h • tlO u $ttteth down first and 
('0 lltl rh l.,rl ~o~ r tlr•Jir decision~. 

\'VflUh• r tt>, se::.mc ~ ton ~rc<lt i :lr tl ~ 
JA-.-0 11b to u~'.ar? Lo .. . 1ilfiiY, •fter the 
irrevocA1ble deci ... ions are nJaoc , .. 11 that 
learn of them begin to mourn , saving, 
o11r [lrime forests nd furmlands have 
bP.·m g~n ~o tho~ who vulued the·n 
nnt, '10W houses nnrl hi~hways s1 telh 
on u Plltl" lands ;md our rr.onie·; are 

and 
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w<Jsled on eHor .:s to rlrt~in swa11 ps and 
·fcrtilrze poor soils ' or the !JI o•t.~ing of 
grain ;mci Lroos. Woo, the cnr,t is too 
urec t, tor our wtves a11d N'!lld1 Pn do 
hur~oer and shfver ; and till';! wilder ness 
comfnns them nnr. As. 1:1 prosperous oncl 
~CI.I ra reoplf! ·we arB ~ur lllV linlsl '!<'1. • 

Cu1 ntin11 the CO !it~. (vll1:liuhlny altt!r n<r 
tiws) 11f land u..r;c and r-an . •ment dea-
r.icJJ IS nesuroc!l~s tho avallabillrv of 
adeq uettt reoourw inver tories.. l 'or 
examp le , c.:on~rde tte Ma11nu~l<:ll­
Susi tna Bcruuql1, 23,000 SflU .. rc rnilcs , 
i:ln area rlightly smaller tlran thu state cf 
West Virgrnia 124,181 square miles). 
Tl1ert- Jrl' m~,...v notrmt 1c1l u~:; tor I ;Jfld 
within tlr. bo•rrr!,,r sot rhat borough. 
M <~ r lanr1 < ,,...,n rst' ip wr rt- in thG 
horo1.gh rurTcnt lv 1s rlividrd "~ 101lows. 
prwr~t ?r·', l:,.nr,•l Ll'• %, st Jte 27% ~nd 
h~dHrdl fiS':u {111 . /l.n Otlii. rl"y devl:lop · 
me 1 t •1lo1 1 would neOOSS<trily be bu ilt 
around i::l tnd!] ot land U91 potE'nti<'l ls , 
arvl rrliJ jor owner st1rp bounuo~ries, ,1nd 
V•/')lllrJ in cl11de fJrOVIr.iOfls 1ur al l ftl<:~sible 
U~.es frt1111 f lr l11illll I• ) "ostt)Piics." 

Ad;~quatP invant,)ries shtllllrl anWitff 
2.1'-h pertln~:lll IIJ'-'!.Lion~ <I!> ' WIW!re nm 
the most ~ rodul lv~ I .r1dwvod nd soft-
wood lore<;ts, Polt'nt i, I and existing 
, ropl,md~ . lol""' !>tl..: livestock and wi a -
life r .. mqes7 Wlxr rc the scenic 
rn: .. u ti •s 0:1nd l...est nu tdoor recre;rtion 
sit~? Whn owns su 'o landsr Where iJre 
til' land~ with the le •• ~ '10tentiJI or 
cultur<JI c!Bvelopux;rH' A £' rill r£' su fi -
clen1 OlCf"'S Of developinn u;r I.CJu· ~t1tf'f­

~tfiSP.'> such 1'· true fnrmm!] lurnbt'' rl"ll] , 
d!lU litOIJP livf'Sl01 K f r·eriltions'l Al-
though 1 hi ... lfstitltl w.rs not i H~ndeo."i to 
be a compruhensivt orray, ll ~e answers 
w uVP.11 t i1P.Sa C'JII("')tions would :Jfeacly 
assist p lanhcr~ . n~soun:e lll.lnogers , 
potential cmln.:r>renou(s .1nd finanC" ing 
organizmior~s. 

A~cumulatinn d••l<liiL•d l11vi rF.Jsoutca 
1nformmion or la11.1L' a1r:!1J~ witlr (.'011111-!n-
tional Ma nods b ~ .nrgt , rnd expensive 
ask , orten excecdal'lg $1('(10 rrr sq J<~rP. 

m I~ (sq mil tl 11:; rtKJU rlnq years tu 
compiPtF'. For 11\fga unr "Nr.loped r\rP.ilS, 

sud• as Alasl...s, th., rno!.t e fet.'tive ef-
'orts wotld i'e (irst to determine 
ueonral itios o f 'I iotcsl HEld r:md then 
frx:us !11 tensivf' fll forts on ol P<lS wlrrd1 
"J\1\'re di~.,)veretl n ontJin 1gr nriuriw 
re~t H.es ~A.ILh i:IS "Oil tlfl! rcial for>:!:.,s . 
p ll<.!l . i:ll au• I .liLUictl lands 81<.., 

~iP.t•!mdirtg Uf)C•n specifi ; management 
nliJeds clnd otw•ctive ; 

T~e POlen rials of r~rnow v nslnq 
hom satellites appear to havo proruoo 
for dererrninrng generalities for va~t land 
areas (1 ) As participants an !he Univer · 
sity 0t Al!l:Sk<l's mtordiSCtfllino~ry' Eanh 
Resources Technolr:>gy S,Jteltll • (Ern'-l-
11 progmm (21. member\ of ttlfl !nst t te 
of Aqncultural Scumc s' :;tall have been 
lrwestigallng tt·p usa or ~at •II ite serstng 
to heir-· idenliry land having potomial 
lor CH:Jr icui tUi al uses. Tile Nataonal Anro-
mmt i cs €1 nd !:;pace Admini!>tration 
!NASAl rrov•dnd hmdang And d.ttil for 
ih" study. 

Tile project's obJflCWJef mdudc usc 
ot EATS <iata tor man1:1irg /\t~k;jn 
lle!.Jeti::tliOii types. Plant ~"COl Jists hwe 
IP-ilmed thilt nr~turnl v lfll 1a 10n c.1n tw. 
used to inttltpret exa~lmy envllutrrnfmt.-~ 1 
factors_ Thus, mups sh >wing the J ~ n · 
bL ·•on 0t natur~l vRQ t<ttlon tyJ> s ;md 
soi l5 would yraph.l:.dll\ )X}I .ray ll1<. l,md 
1 esour .::es and henc& corstitute the bilsis 
for,, land resource inventory. 

Satellite Findings 
Fmdlr gs from the EhTS.l f'rojer.t 

indicate that Alils.k<m vt.get;l1ion tvros 
can he !'lapped thra119l1 • .nollito scmsing , 
not only for lar~· regions at a maSQn-
<JhiR r.osl, out ' I ISO c<l Ydl inu snl·~s. V'Jr 
linv~-; lJE'I-'Ii 3bl,.. to rnap ve-:J"hHIDII rll 
1: 1 f::I.BOO ( 1 i 11cl1 !l,l' II) ndPs) , 
, .63"360 ( 1 Jt ch = 1 r 11~1 and 
I :250,000 (l nth= 4 111ile~) s die'> will\ 
75'X to 90')~ classificaticm ac<..tJra( y. 

Figur.3 i . ..:1ow~ an exarnr Ia of c~ulo­
mated class IL;;;taon ol ERT$-1 11 tl t-

spectral SCdlllh::r IMSS) dala rnr dn area 
neOJr Fmrb;v, ·• On tr~ ortq nctl ,JD 

(sraiP 1:18,800, ...-hI It• • r d tne1er 
H!f.t eSP.n Ls ..; sr lljie II!'· •lu in 1 EJ icrrrPn l 
(Qia>l) in tntl dtnr.al lo..~tn a 1d is u· l.JIV&-

Ient tn abo1 t 0. <) arre > on _he qr JUnd. 
Tl1us, acrP.age for v&rlou> vcq•tt<Jt•on 
types can be eslitnatetl ~ilt,Piy I:Jv n L.lli-
plyino picel t olJis l1y 11/1. A ,Jicel, or 
picture call , <:o::~n be •hoti;Jh' of os iJ 
tmnsmlnPd brt ot in for mrmon recordt:-d 
by 1ltt1 Si:'lt~lltt•''s multt5l'lPllrdl :;r 1nnPr. 
Th:: ddtd .:u dl..tu~llv rteas II I'll• tlt~ ut 
ad,mior lntPnStliPS in 1nrt nn~ o , lhe 

vtsible ilrrd 'lvisrl.Jit? r eqro ·~ , f .lte 
c l~rtrom?.gn<•t•c ~.MX:tr m wt>i It 'lttt·rc 
.etiPrted ov • .r .)().I .r.tles fr f)m ob1 .cts on 
eart II to e ;;en sols on boot d the sa el-
lite. 

t-.!o'iro !low dos~ly the dassificd 
E ,TS l<>ta com pate ·,vith the <irnber 
type moo wh1ch was constn1etcd in 
l 9b7 by the Forr.stry Sectton ot the 
Stnu. r ivtsirr nj I rln :!:.. for 1111~ 23 Sl ml 
Bonal"za Cr<>-·~ Lxperimnnt.rl Forrsl 



FIGURE 1. A comparison of computer clanif1ed vegetation mapping (right) with convcntJonal timber-type mApping (ll!ft). Tho area 
1 1 portion of the Bonann Creak Experimental Forest, Southwe11t of Fairbank,. The ERTS data map IERTS 1, '('.I!OP. 1033-?1011, 
25 August 1972) was originally plotted (1974) at the 1:18,800 scale . Printer-plot $Vtnboh (a1ch pical i~ represented bV a printed 
letter or symball and their corresponding vegeUtion type~ are as follows: I= white spruce;$ cottonwood;"= birch and/or aspen: 
- = milced foresr including 1crubby spruce mixed wiln birch and shrubs; 1 = tall shrub. mimarily w1llow; 0 = Clear water and 
sometimes dAnse white spruce; M = muskeg, treeless bogs and low $hrub; + = silty water; blanks aro unclassified picels. The 
conventionally prepared map (left) wa~ drawn {19671 from 1 :15,840 scale air photos (1 962) by Mr. Enzo E Boaa of the Forestry 
Sect1oo, State Oivrs1on of Lands. The 'CW" and "WS" symbols represent cononwood and whits .pruce limber types, respectively 
on the Division of Llnds' map. 

(Fig 11. The Division's "'<liJ was pre· 
pared hy an expert photo intcrvreter 
mnzo F. Becia) who USEd : 1 :i,840 
scale air 1ho tos and orr-sit(> observt.ttions 
to ~ repare h is map. 

Appllaltlon of Sa1elllte Technology 

-r o fur ther appreciate the CdJJJbili t iE=s 
of ERTS <echnoloqy and how It ~:~rphcs 
to Alaska , one rnust real·ze th.. the 
:.att.ll it~ equipr ent &:lnses Jata for vc.:sr 
reg1ons a l en extr~~ly rapid rate. For 
" Xbmple, , smgl.: I::RTS-1 trnme o l 
imayery l r '9· L') r.onturns ·tala I or abO il l 
13,225 · rni, Jr an atea " tuival r t Ia 
abo 1 75,00\'.J llrrres rh~ SIZC ~ r Sam 
Chari•JY Island In "lP. T<~nillil !~rver (f-ig . 
H Ot~ta ior arr c llr t; RTS Sn'flc 
(! 3,255 sq mil ::Jre collt.'Cted dt.ring 
approxlmillely 28 ser.onds. The s.atel ite 
.acquiros da ,., to r .1 1 J l).-,, Je wide r,tr ip 
acr"~ss Alasl<a in about 3 r1in1 1tP.s. 
f urthermOfe, tne satellite's orb it as •u r.:h 
that o nce every 1 day:; It pa~s owr 
the Sc1fnf.' IOC'Itron on th£' groutlri, thu" 
givtng mmpor;1l (time-l<~rr.el coverage. 

F 01 t u tra tFJiy, oornpttiCJr -Mrnpatible 
til~ (CCTI ,1ru available tn ar d tion lu 
tile l~ry forms of dma. For voqow 

mapp inn, bo Lh data fo r rns a re .Jse-
fui no'l.e!Jer, the greater amount o f 
information iS in he Cr. r WiliCh oontain 

J0,32li,400 measuwme11ts per mult i-
SI.>eetral scannor {MSSi scene. 

V nr i, ••Is vegPialion IVD~"S reflect 
dttfPring intensities of rmJtcttlCIIl al giVen 
W<NP lengths (colors to I he l1urnan PY•' 
or l1anrl • 111 b ' MSSI; 11 1S, <~ " lingP.r-
pr r ~." r.r "•~n tlmt> " ·f Jr ir dtvidual 
vegr>tat iun typ .. ~ <Cit n€ rj;:u ivcd by con .. 
piltnQ 1he ref let tnd ir Lns-tv level,; I •r 
se'IA.ral Wd\1'9 IP.nqths o MSS b,mds. WI tit 
sucil in fo r mat ion, computBrs can then 
ba prngrammed to read tM C~"T cfat• 
and rt~oognizo and cil:lsslfy part icu lar 
vegetfl •il o tv roes. 

n th;~ lA~; prr.grmr., WI:! ll5tXl o 
Baltsc:h 1n0 Lomll ZCu11n T l rll1!-tl r 
Scope1 to or "IIY : uperimpo~ Air 
phflto•: (111 .1 tnrl t'l.Jtht Inform t i~JI . 0ntn 
cumputer j:rintol ts o f CCT dJta. Sucl1 
JJf irtlOUlS ~rf! 0! IU.Jily e r.Jdidt iOII 
in tPns •res meas •r"CC r each band ~nnSf'd 
by rt1~> ~lollitr> '< sensors. The rat.hatlr>n 
in t P:ns i t i()S (''s,gna 1 r<>s" ) are '~ 

ldlntiliert for knO\'IIf' V<~UP d iiOil typeo 
a u othur fr Jt nes {TaiJln I ) Si9natur es 
from 1 hoS~ ·' 111 test ~ :. fg1 r 111r! tttll Ia 
~reas) are tllf'n 111ed J s tr11i1 inu cr i reri 
for L'Ornpu1Pr :mnlysis of dat_ fur otl"~r 
areas in the EATS f'911P. 

1. This insuuml!'nt w.as pu1 r.llu!i011 illintly ny 
the I n~11Lute ol Agricultural Science-s a nd the 
loint Feder.li-St.Jte Lard Use PI&Ming Com-
mission'~ Ala~ka. 

Simi dy tated. 1v.- tell I he conputEr 
how smdil d'~-'df: fl~ 5n ar 1 Ps) rt grass-
land. r:ortonv-:ood , cumm rei. I ~rues, 
rnusl ~ 1:11- r, sil ry w;rtE:", :md oth•~r 
W~IUIE 5 1p(l1->i:lf If til~ ! ERT~-1 C( 1 
datr~. And tilt•n vte .JSk the ~omputcr , [J 

exnmir u l'ud bi t (dt:nl) of CCT n.w1 
and lmd , II tho9'.:! piccls vtri<:h re~Jresem 
gr-ossfarrJ , con rrrc-rd.d spnroo, Nf~ Once 
lhe comf.!uter ltu:J "fuullu'· lila piools 1[ 
interest, the informat ion C"dl'l I' u1 be 
ponr<.~ved on svmhokoded m.~p~. a!; 
color-wded 10 ti!JeS on a TV screen or 
printed u tolo -t UOO rtHp5 Witf l "l 
colc>r ulgiL:JI r•r r:;r . Th.• ldtt<l mi11-Silrf! 
prC'lhalJiy I. llJSI U5efUI l.Jecau• ao; 111 V 

1n hF ea~1lv durlic.Jted fo:- dis r IJu ~1un 

tu •;opl.:: who ~'''L'd !\liCh :nforJ."oliufl. 

Rolafive.ly Low Cost 
T l1e Urrivers' ty 's IBM 3b0/40 corr · 

pute1 C<Jn ci 1s · fy thf- ·n S..l r 1 ·. fm a 
457 S<~ ml c~n n ( •o. 3] in al r 30 to 
60 minul c , or nt .1 rale ')I S.' Kl to 
10,000 acr~ ~r rntnut • Will1 r.r) nJ•Uier 

~ l $100 P€1 how·, thar drnuullh to 
a Cl<ll1)r lrr l•"J I rOt.xl:;$1110 co~ rf .0 , 7 
d'n o.s u 027 t:ern.-: per .J• t. , w b':! 'v~n 
10.8 _er• > :1nd 17.3 car 5 r r sq. r1l. 
0 U1er dm~ct cost~ SLIL-h as {omputer 
pwgrarnrning, llldf' clrr:~fting, groun(l 
If uth acquisition. tllc., 1 nusl be added to 
~ ·e clJove charges. TotJI cos~ es ti mates 
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Fl GUR E 2 Satollite image of ;1rea an $outhcentr.~l Alaska showing upper Cook Inlet (lowor left), Su1itna VniiHy (upper left). 
Prince William Sound (lower ughd, Talkeetna Mountam( hop), Chugach Mountains (centnr), and Kenai Mountains (bottom) 
We.st end uf Matanusko Valley enclosed by black lines. show, area included in the map and false-color prirrt on facing page (This 
imc1go is from Sand 1 ot tho E;uth Resourses Technology Satellite 1 [ERTS-1] MSS scono 139().20450 117 August 1973)). 

FIGURE 3. [On facing pago) An ll)(ampla of color digital printing of EFHS CCT data . Thoro aro 457 sq mi l1/29th of an ERTS 
scene) included in this are11 of the Matunuska Valley Boundorie~ of the color print comtspond with those of thn map projection 
on the facing page and the locohty outhnnd by bi<1Ck line$ in the image above. Geomettically, the ERTS image is ' 'compressed" 
vertically, therefore its shape does not match tho map's Stnce thiS prmt w~ prepared, wo have acquired a computer program 
wh1ch correcu the vertical and horizontal aspoct ratio$, thus removing such geometnc d!itoruons. ColOr$ and :JhadeJ in the ERTS 
print corfe.spond closely with colon and shade~ usuruly obsHVPd in color infrared air photos of the MittllfHJ5k Valley. Cyan= bare 
ground and rocks, silty wntl'lt and urban developrnant; black = clear water and deep shadows; various !hades of red = green 
doctduous vegetation; pink a alpine shrub and cettaln agricultut;tl fields; blue-green= ·pruce; and y11llow • spar5e vegetation, Not1ca 
the blue green areas along tho highway and railroad south of Matanusko. On Augu~t 17, 1973, wlum the ~arelhrn ocquir11d this 
imagery, tho·m arc.;n vvero tontporanly inundated by water overflowing from the Matanuska River. The digftal color pdnt1ng was 
provided by the Dicomed Corporation of Minneapolis, Minnesota. 
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ior m.1ppi0f) gen"!r 11 vegetat ion 1ynes 
1ro~ F: Rl S I datrt in llllflng lhostl a.ld i· 
tinned charges COtt ltJ arn011n1 t"' I·~::; than 
$2. ?~, pP1 ~ n i (1"5) r1flrPndmf1 l pon tho3 
turcJill and lor ltior Llf rite ttnr ts b~trttl 
m<iiJf-..,.,d. Consider no II "l $1000 ! rm 9'1 
mi cosi tor convention ly -f'"'IL i r{!d r ,. 
rourco it vim tor ies rmll 1he ~urn ,rl ilhle 
r::.apahi lit ius of EAT'$-1 , Lh(:: cost hcnetil!: 
10f rCfjional survt~ys cer t;J ·n lv !.NOt the 
~rell ttn ~nsitHJ •ystem. 

Broad Appli,CDtions 
~inC"": ;u1rilu 1' r ILJdes tfln rp iltdn 

r illed 1 r01 ldnd, o '" possihll' rse~ of 
~ t h r rn<~w dr,w.m rortl EATS dat 
W., I A t~X jJ fur a J. ~hndU90 V"l i l CJ [ qrazmq 
ldnds, nalrnnal fr,re t. wildllk h?b s 
an I recrent il)r r~>as is rr~rJcii>ted '¥vith 
n tural V~!!Jeta11on typos, 1 1ert:. is o 
pr~ssmg m·ec tor Ot•lB~Ied veg. ta tion 
maps by io{. ; 11ci••:> such a~ thn Uur"au of 
Lanrl 1ano9ell~ n. Ba:ar.ally, ).ropl·' 1f 
that o 1d 1ther aQ"r r iP-o; '"I t'.( o I VlV ' 

lhe lo~.<:tt l{ r. and 8.X.lt!l' t f t~•f"lr IHrcJ 
rosour~s. . II thP-y a e t 1 manage tho~e 
resow ces, <>i , .E dC -,.,s.<~ tu nnltinns u! 
::~cres AfasKa Is lllnite~l , tnan&gers and 
pldnnurs must ofte11 ~ely on d IC:tlmen1 -
l':ld 1nformation rati~er thar first-harK! 
ob,.,lrWltrons for resource ci;Jt<:~. r urr 11 I· 
ly ·..1c:h dor·um• 11tat1on is etther non 
exl""tL~t nr in 1ile 1otrn of 1-2,500,000 
( 1 trw 1 = 40 rni ) scalt· maps. 

Fire Control 

Ont) lmpC¥1ant "'"·' t o f w ildland 
rn."lnli!lement 11 . Ali'lskd ts thai of 1iro 
control. Supp >zic•r costs tnt I ~ U" t jr s 
ln Alilskn corrrr nlv arno 1111t 1•J 
$100,000 pt.Jr dr~y (.3) . The fue l cor-di 
tions lvt.ogetation Wile$) at lh• f1tc site 
m\I'Ot he evaiL crled in order ·to nc:t eH"t -
tively It i r mnnon in A los' a to hav•• 
.eiNOf ,•,did lirt:;S burninJ :lmultaneously. 
With 'imitPll suppres.c;ion resouroos, 
a!J:lr'' Y !J6ur lr> n·u!;t <1lloca1e their 
~:Hot L."> wisely. \Vt th ac' urd le nform< 
tion on whiu1 to u~ t t>•1r decJsions, 
they (.'0-.J id c hoo~ 10 dPiilV StJrpression 
•Jflot1!. of tin:3 in ccrmin low IJrfutity 
vettetotrun m~as, whtk ytvlng their fttU 
atten1ion ~o fires in lllul1 prlurity ..tleas., 

Th1•y could also n1ore accurately aJmciir.l 
fire hf't'lavior trom such intor..,ation, 
nooossar y step in fire control. 

Future Capabtlitios 
NA! A' lperaUOi lrl l 11lans lor EHTS 

lnMitlfi;! In, 'i:l5''lf) .£1lS(Jr l~11pilLI J ilieS . 
AI ;o p i 111net is !lit re ~mplet" <md fre-
quent coverage o I ll _ ew1 lh hrmJqh nnt 
on ly " sta1ir•n<1ry' ' satoll ' tes. whose 
orbi1nl period eqtr<~ ls 1he ea1 th's rot'r.Jtion 

30 Mily/1974 

TABLE 1 Signatures (tntensity rangesal for s:ix features in ERTS·1 se~me 
1390·20450 117 August 1973) denvod hom the digital dara in NASA's computer-
compatible tapes_ 

MUL ! I SPECTRAL SCANNER BANDS 

4 5 6 7 
FEAT UhF'; .5 .nL b-.7 7 8 .8-1.1 

Cle<Jr wa ter (Wdo;iJia l.J ! 7-1 !J 9-10 B-10 1 ':i 

Silty W<HPr {1Cn1 '- R.} 25-2Ll 19-23 1 r~ 17 b-7 

Sn lli:lby snn Jr: - 18-19 i l-12 17-18 t-l (j 

Birch Hl-22 P·14 'll- {7 !6 20 
AldHI ? 1-25 1fd9 " 1-6 ) 31 3f 
A:>! H) II lq 24 13-16 36-41 ?1-25 

<J In order 10 ldtmtllv rndlvldual le~I\J rP.I with automutad data proOI.'ssang, 1t"111 ft lure' s intensily 
ranges must l:xo unique f om those of olhar teatures in ~r toast on MSS band . 

b Wave-length (mh::romerenl rang&$ fo• t111ndli. Vlabl~ portions of tho electromagnetic 5pectrum 
ran(lle from abou1 4 10 .7 m•crom~ters. 

1ate, but al.s..1 several platforms orbit nq 
s i mL itaneously. We lrlt lcipale llmt 
e\H'n1l.ally •e~·vinp groun-d stations, ln-
r.lurlmu tht Alr~.skn station, will bo .Jt'· 
grdJ& to provrdP reai-Lirre ctatn on a 
1 egional basis as oppa::e:l to ·tw prt:lSI:!nt 
a11 angrtnPr wltl, this f'X~•r imen t·al 
s.1tPihte. At f're::P.nt, rJ II llnrted St·11es 
t.1 t.a 1!. pror'e;SSP.d ;u Gnddetw Sr 100 

F liglt ll:!r~ler 11 1 1\o'lm yland .. nd Ill• n 
rnaiiP.d to he variDll~ u~r& 

Other t~cl.nology <k.h•a11res in rfata-
proress.ing eqlllpii ~Prl. are and will con-
tinue or.curring. Several oriv.1te cutrt-
p;lnlt s hoV€ rt>Cen tly developed eQuip-
Ol•Jn 1 w process F.Al S-1 CCT data. Un-
doubtedly, s..1 t\ rquipment w II be 
mtegr"t~ I fntu ·~.my mmnlP-:;enslng 
"P.rvi • lch.:ililies 111 1he llfl<lf luture, and 
the O!Jt::ration o l stn-h equi11rnertt wtll lY! 
:.impllfied so that rr•~ users wil! b1 ilblo 
tu pc ocer~ d;Jta rapidly dnd accumt ly 
within hotJrs or even minutes from the 
tirne tho ::;:JtP II i1e ~ollects the 1n forma-
tion. 

Fig11rr : ~ shows ar. e;cumple 01 what 
on<~ err.ntly d·~eloped p~ero nf eflUiP· 
rncm jr; r-auablr> ,11 pr ociucing. fhA print 
wus orerxlri'C hrw lht, "raw" dFt tcl itl 
l.lands 4, :.> and 7 by lhc Dic111.ed 
Corporatirnl or Minneapoli!i , Mirtr1eoow 
Colors i the digrtal, false-colot print 
LOfi''Sf'Ond r.lo~ly to those oppearing 
on color infrared a1r photos of the sallle 
local tv. Th• vorious shade~ ol red corre-
~•pond tn cl it1er inu tyncs ot grP~ 1 
dP.C1duou:. \.1-'getal ion; pinl rorre:,f,onJs 
10 qrassldnds amJ alplnP 1 ndrr~; IJ iue 
grrntt 1 epresertL conilt>rous f oms anrl 
muslt:t-'1]. sky L. u.. clvtdP." oJrn.spo 11 

willl :;illy ~·mtc r , grdvt'!l, oare rm+ , bPre 

soil., pavem~1l, ~tc t;h:w lakus at.\O)I:!ar 
J1a'' , and sprtr~' vr>.gL ,diiOII shuw<; as 
light vellow. I his diui.al '' llttf'r r <m ale; 
print oolnr-<-~1Jed l:oiJL~ uf t nru~JIJ "-f -

GI;'!.S.<;ifiP.-d lutJ, lhus !Jreatl~t mducinu the 
I drlci-dnt,J in!_ req11lrPr e11ts fm !JTO-
tlucul9 mlor-cocle<l vP.gntationmilf.JS. 

With 1rh 11?111 1 kcrble np::lh ill' iPs 
dt J(' nrwg If' 1 11~ &re1 ot satelli te 
wnstng, fATS is inrlt £YI ir<JV1di1'J us 
Wi th a ~IJI ;opf Jlr,!'< y vi''"' o1 A.os d . 

Ami Alasl <H is ·.-..ill 11n J I, wot tl 1while 
keeping an ~,;y1, on CRT~;. D 
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An Early 

Sweet Corn 

For Alaska 

DONALD H. DINKEL 
Associate Professor, Plaot Physiology 

AAVO KALLIO" 
Profess.or of Horticult\HII 
University of Minnesot 

•Fonne~lv Research Horticultur ist, Alaska 
Agriculttlral ExPJ!(imom StatiOn. 

Vukon Chiof sweet corn, doveloped at Fairbanks, Alaska, is narly tmough to produce 
ears every year wben grown through polyethylene. In Ala.51<a's warmest summer areas 
it also offers potential for growth without polyethylene. 

A sl 10rt se- !iOn c.weet corr. V;:Jnety, 

tJr, d and rl'""" .-:1pt>d 1n Alil'K<:, is ,JVm l· 
ii~ 'e fa r Al.d 1n Qf w·r~ l h > ~Or ng, 
'Yu .o 11 f t ~ hf; n lin>, Of I liS Op~>n­
poll n..t,~d \tc)l .. ty wll I I f :;.JIIe J ~10111 a 
selection frorn 0 c 1u!>S (2472 x Gaspe 
rhnl) m;:rde in 1958 ill 1he Univer:wy 
ReSI <.~r h F11rm near fairbant-s, A:as~ a 
hy l Arvo Kallio. Yu) •1n Chief has rile 
ahih ry ,,, UH' 111 •d•e early cmd establish 
g0nr1 • to.~ntls 'n It e ·::old 5011" a> northern 
IJOOili ~ TI ''" rh ri'lru;nst GS allow thP-

Iant:s ' 1.1~ tJ udv l"ltaqe o1 (he lonq, 
warp ILm .;nri .J1 il'l l ily~ 1r wrinl.f ,., 
nor hun l.llitLtd~~ -

llm11~ <>I Yttktlll Gl1iP.f vary from 
four to ftve feel In helaht and have 
to1iag(> 1.1f medium np~en color . Ear 
plaet!rnent is low on the stalks in com· 
f'-JIISOn to rrost hyllrirl S\1'/eel rnrn. Be· 
C'aU'" rnn VaHe tv :s or•on-rolllllaled thE! 
t:Jar siw ~s ' ariabla, ran run 1 rrou1 six to 
~-"•lfllt Alld1es lony, ar rl av• tcgin[J 011~ ar cJ 
Pr1l'-h<Jl~ iOcflt><, I cftdtl rBter TIP. "'' S of" 
~ li,t li lly ISiw•r·d tnr. rntJt.JI"' .t• v well 
lilled to tk. o with 12w·Ns Jf . erm:ls. 
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Yukon Chief has boon urown ir r,orn-
uar is 11 wllh the Vi!floJlV 'Polar Voo' at 
F 11rban.,!>, Alask<t, Duluth, M •n~>Wta · 
Jnd SL Pi!lll , Mirmesrll<i At St. Paul , 
Yu~. (Jfl Chief h<~s d.JOU l lhL same ~rfi­
IK.~ iJS Poi:Jr v~ I was three days 
8arlier at Duh II , 1nd about I 0 to 14 
day~ earlier al Coli oge wl ;er both ~vera 
grO~\ n wi thG ' lh use of ciear poly-
ethylene soli c0verings. When these 
vart£"1 •35 ar~:. grown thrnunh clear poly-
ethylerw, Y• .,.on Lh't wrll reoch 
.nan.mty al f~oiiF!qrJ abc•ut on,.. Wtof!l-
ah 'ld o1 P•lldr VPe I ts therAt.rrP slrgh t 
tv b~ller adar c' o 110rthem 
e virr nmen t~ . has alx,L t the sam, 
\rtiiHy, 3nJ Is amslaered ''have sllnh tly 
biHter l..lUdlr .y and appe1rc.~ :•~ . 

Somu iodqtng i"lnd 5fllut have t.een 
observe(! at St_ Pa Jl, but not Jt DLIUti l 
or Fairbanks. Y ukon Ch"of has very 
OCOd res1stanl" tn rl seases thii ' Cln 

reduce !..!~' mina tior1 and ~tand in cold 
soils. No disease or inscc:L problem:~ have 
boon abserwd nn Yukon Chief in 
ArdS a. 

r ~IS Val ie ly "" II produce ~saole ears 
m mo!lt y".ars wt-.P.n grown 1n the Fa·r-
ban~!l aroa W1thuu pnlyPthyleml rovor-
in~s. HO\vever, best and earliest yletds 
llf!! oiJtained whon grown through near 
polyethylene. In this growing systerH 
tlr~ soils nre prepared. fer tiHzer applied 
C~nrf the <'rOfl .:ef•ued In rows aprroxi-
rnately rve f•et aparl . Seeds are liU\111'0 
twl per hi II , spauld cne f001 apar in 
the row. ( lear polvettlylene of or e and 
nnt ·" rll mil thinness anrJ rour f .Jot 
width is ploced nver the ;,ee<!ed row. 

Alter ~be SOf!l lh 1.1 corn olants emrroe 
und attnrr a hfligl t of approximately 6 
inches, a sli l is miJde In rhe plastic ust 
ov11r U1e plants and the leaves <.~re ~ulled 

thr Jugh 1hll nlastic which Is left rn plaro 
thro Jgh ut the growtng season . The 
SVY'OOt ~.:orn is allo\NCd ''' grow i thi~ 
rnanner the rernaindr.r of thl' ~ason . 

Y elds ot approxirnatety two ;md nne-
hill! ears per linear foot 0i raw have 
lltJL" proo Jn:d under this systern. 

Tast<.. pilnol tests wBre conducted at 
the Jnlve1 ~ity af Minnesota or cut-
fro ~n a d oO·the<oh twzen Yukon 
Chief al I'"'!J w;th nine other popular 
~t com vw-otles. The general rating, 
color. flavor , shape and lex tur , ot 
Yu~o11 Cit ef were ,111 Jll•iQed tu be 
simi !at to rno~1 of 1he a thor vat ie~ ies 

tostod. 

Yukon Chtef wrll find t~cceptdnce in 
It e hr 10rtl tor local mafkal alld 11orne 
garden usQ I also ~hiJW•· pr mise as a 
b eeding II u f.lr devt•lopmront of im· 
proved P,<Jr ly va-teties c 

Two researchers ioin lAS staff to develop 

Controlled Environment Aericulture in A·laska 

Delbert D. Hemphtll, Jr. 
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Or. ertha 5. Guthne and Dr. Delbert D. Hemphill , Jr., have joined 
the lAS staff ilS Assistant Professor ot Horttrul ture i!nd A<>sistant Professor 
of Btochemistry, respectiwly. They are stauoned at Wildwood near kanil i 
and will be t.l'le lnsti1ute's rosiden scien t1sts ior <1 l.ontrolled t:nvironment 
Agriculture (C'E.A.l researd) and dt'velnpment pro1ect, working with Dr. 
D. H. Dinkel o l the ralrban,..l; ResAilrcb Cenw1. 1he Kenat Na wes, 
Genen~l llectril. Company, iffid the University ot AJ<~sk:a are cooper at ng 
on the CEA protec t that is designed : o study year-round salad vogNable 
production_ 

Dr. Guthrio is mainly responsiblo for horlic.ultural rer.emch on the 
project . She was born in Fr<Jnkturt. Germany and came to the United 
Stilles in 1964. She recetved the G~rman equivalent to a B.S. in agricultute 
frorn F-riedr ich Aeroboo Shule (graduatin-g summa curn laude), and the 
8quivalen1 ot ar; 'vtS, in agrlculturn from Justus v. Liebig Uniwrstty 
(gradua:ttng m;~gna rum laudo) . She also did doctoral work tn Mlmal 
breecllng bafore roming to th<l United States and ent£mng graduate work In 
horticulture. Or. Guthrie camo to Alas~a from Ponnsylvania State Univer-
sity where she received hor Ph.D. In hortirulture with a major in plant 
nutrition I tertha is a member of Garnrna Sigma Delta (the !1onor society 
of atJricullure). Sigm<1 Delta Lpsi lon (the honor society for women in 
science) and the Amencan Socte tv of 1-iortiC\Jiluml Scienre 

Dr. Gulhrie is married t o Sidney C. Guthno :md is an enthustastic and 
P.!\ perien<.ed hobby orchid grower. 

Dr. Hemphill'~ assignment is ~..-"ncr.rnffi marntv with plant ttssue 
analyses to detect nutrie11t lmbalanro and analyses of 'ttlP vegetables tor 
potentiill human nutrition. He ruooivoo tis B.S. in chemtstry lwith honnrsl 
lro1n 111e University of Notre Oamo in 1966, and his Ph.D tn biochemistry 
from Michigan State University in 1971. Del comes to Alaska from Ithaca, 
New York where he wos a re.searcl associate in ornamental horticulture at 
Cornell University. He is a tnernber nf Sigma Xi and Pi Alpha Xi honor 
societies and thf:l American Soctotv ol Plant Phy5tology, American Society 
o1 Horncullural Sci;mcn and American Chemical Society 

Dr. I- emphill was born in Panama City, r lorida in 1944 Dnd was 
acrompdrried to AI.Jska by his wife Rosa lAndy) who is also a btochemtst. 



Agronomists On The Banlcs Of The Sagavanirktok 

WM. W. MITCHELL 
J.D. McKENDRICK 

F.J. WOODING 
MA. BARZEE • 

Professor und Assistant Professors, 
Agronomy 

Agronomi u suppty their own " horse power'' to dull in seed for • fertilizer trial in arctic Alask . 

Arctic Aid k {I hd:. long iascinated el(-
plorer:;, r c1 u l5ts .~.,d rosenrcht>rs. Bul 
until tho d iscovery of the P1udl1oe Bay 
011 field, no Sl'rious cffurt l md been 
mnde to seed ond grow o iants in lhe 
American Arc;uc, T111s was probably 
due, in pnrt, to a forbiddmg set at 
drcumstnno:Js. 

fh11 ttu'-' Ar • c ties north o1 dm 
limits of t tl1 growth (north or the 
Brooks Range d ivide tn Alaska). I ts 
dunate per miLs only short \undra 
groWth and causes the ti.:vE"Icprnent of 
permanently frozen grOl .d. In some 
ureas perrnahost extends over a thou· 
:;and foo t deep. The frozen gr'l "d "Ttcr. 
is rnterla~ with dtJCp, SCJhd ie1> w--dge:.;. 
With the advent of oil "'~" ttv riPS. t 
need ;or rcvegetdting disLurbttl !.1~s 
under suet: condl tions oresen t•>CI d rr al 
challenge. 

Agron 1mio;ts from the Institute of 
Agriculturul sciencas att> mtJCLing thd. 
chulleoge witr Lomprohcnsive ond exci t· 
ing research programs. The I rtslilute be-
·o-~ 

carne uwolved tn 1969 with a s.na I 
plantmq dt m (ltl r.nmllall'l drtil 51 e 
(2,4). l1 1!:17 1 n pr<JIP.(.l ·.vas .nitia ~11 on 
I IX' Ga~ A l l! _ Sv "L'~ ' lest ptp ! .ea: 
Prudhoe Bdy, ennt lfl9 work; to be "on 
d uctnd on <1 berm ovP.r ii 4-Ct dtdmetor 
pipe. In 1972, 01 three-year researd 
J"lrt,grarn Wds inni;nnd, supported IJY a 
group ol orl and ga:> r rtpanies. WITh 
tit , dCJdt t n •• !;UI)por , long term test-
inu of .1 large rutmtx~ ot matoriab, 
let. niuu13, und Jlrocesses w.1s maio pus-
sib' . 

Thousands of Miles Yearly 

i\rctic research proJects Pfl:!~nt logi~­
tr nroblcms not 1 1 Juntercd oy most 
oJCJtunomists. Unll .:; , eir unt nart.-: 
at othor state e ~riment.:JI s• ttons, 
who dnv to their f ield plots Alas~ an 
agro11orni:.ls ro rtinoly trnvel thousands 
·1t n· i ~~~ by 1e IIi n,. rs each year be 1:\wen 
tt eir Palmar .md f aubdnks reseilfch oon-
tars <.~nd he Prud 10£1 8ilV treld sra lions. 
Wnrl< ing In Palm• r .tnrl traveling tu thP 

tiood growth was achieved 
on test pipe berm by ex-
perimental ond turf grass 
ryp~s developed at the In-
stitute of Agricultural 
SciOOCO$. 

Pn • hoc fjay Otl Hoi< ~~ ~·~~mparabl~ ,,, 
~in!3 in Washlno C c . ancJ tr:~~~ 1-

m. tr, Mllwau~ee. Wtsconsin. 

A typi8al rield expedition [J(lgins 
with several days of pi nniniJ, inve ltary-
ing, and J10Cktng 111 ohlur o send sup 
plill& ilnfl ectuipn<tll t lly air fmight 
before 1he field crew leave.;;. Fin.1lly, lhe 

Lifo hirtory ltlldies of the native vegelll· 
tion supply information on adeptiv 
traits. 

agwn "my .. ·rotarv ::arures reservatlons 
ond arrl - 1 11 ~. , thus siynalling I ~loP 

dcadlin0. h r nil prr tr 1111el actrvit ies. 
U<;lfiJIIy \he crow is dtvided into t~.W 
groups. I ho udv;tn')'l 9roup VP.rifies tho 
safe mriwrl o t all prev1ously shipped 
supplies and telephont<s the second 
groop For a11y nOO<Jed iterns that were 
over I• >Oked 

The d11y o f travel hom Palmer begin 
d l about a.m. with a 50 milr! drrw~ to 
Anrhorago I ntemutinn<~l Au-pnrt to 
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Hundreds of plots have been es-tahlished to conduct various plant variety, seedmg, 
and managemont trials. 

r:atch the ; it.rll, ' 'rod-w~ ~IJE(:ia l -rhe 
Wetn A 1r ~ la~ka route , dude~ rtaos in 
r-a11 l:.J1 >;s .md Barrow he fcrll '1rriv•ng at 
th <- DeecJt mw. airslJ ip aLou l<•orl. The 
U '' ir g 737 usually t.;aJ ries :l ldrge num-
t,e• c•f 1il fi t'ld workers, sorr.o resioont$ 
of f:larrow, and a few to urists w hc want 
In viow thP. Arc:tic lm;t hand. l ne car9o 
C'OffiPdrT IPAn t.:Clnanu ·me or nvo 
frl:l ight " qloos," l..1rge, contmncrilOd 
packages rLrv .cJ to iil insid ' thn IUSI<l-
lage. 1 1l fllli:ll de5tinalio is t~ gravel 
airstrip near 1ho SagJVanl rktnk IS.'1f! ' -, 
VaJr. 1r'" rd.} r iver 111 DP<Jdhnrlif'l, Aids ~ a. 

llnre, :-~11 etfons ~torre ooocenuar~ 
Ad ull us.ino the avai l.ilile time and re-
snurru to comr~ l ot~o research tas.k;;. Con-
tinuous dayl ight In summer encourages 
an ex tef)sron ot normal working hnurs 
to :lCCo mn llsh mow. 1 he research craw 
rr rtvn l to 1 hf oxparirnontal areas In ren.-
E.'d p ickup t ru r·,·~ on grave l rudtls cun-
sll''( ted FlCI',lSS t il t! rund•a !Jy lhe • 11 
comuafl i\'!S. ThJS~ r oads uenFral ly coJl -
sist ol gravel five to six feet dRPp , 
suff icien t to prevent P.xcessive ttli>w lng 
of rt f ro1en oround underneath. 

Programs and Goals 

SC'rnfJ ot trn itl i<J research p rOQ ran'IS 
lndudr screeni nq grassa:; tor thnse 
ddapted to th Artie, lesung ret ll li.er 
rmeds of thH s-1il, rnon i t( '" 9 natural 
rf'rtu rbatwr !> 11 11c1tive ran t cor.-
munities, ~Jik ting '"'t lve qr<r...";C:; '01'" 

fu nJro tn'>ts , and ev IUdtinu expen-
mon t ~ l fJIOts. Resean.:h is uirected ~ (a) 
satis1yinu ·nuOL>diate needs tor stabiliz-
intt d is tu rbances ilnd (b) providing long 
rerrn solulinns that wil l become self -
StJstaining. HecauSA o f ;- lnd: oi any 
prev ious in tof"l,Jti• 'n ;:J w1rf'1 spectruo 
ol o tr 1 !Oilte idiS rust be te.:;tPd krr 
P• .ssiL •e use in I e Arctic. 

SS"'!r<ll yenr uf Jllservatian <Jre :1ced-
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ed to vr:ri fy \\lt1ich nre lx:st suited lor 
1 , ,~ rrgi,m. Many plan ts iltat have etp-
pe.aretl orornislng in their seed ling year 
have subsPquen tlv t<1 il! d i hcse mcludrJ 
a number of <.-o mmr:rcial v rlntif'S that 
llavf! perfo1 mad satts .ll,tr rlly In 1 he 
forested regiuns o f Ali:lsko. llowcver , 
other com,r.ercia l y avai iable str11i ns of 
perenn ial grosoos have~ Jcmss tullv estab· 
l l sh~>d and <>ndr P f1 ovnr _, rl,ret>·Y"ar 
pPriod. r ur hornmr e, a IHJtnb(!r t.1 f an-
tludls I11:1Ve d~l~eJ !JOod ~ lands. Ar. 
woulrl be axptrtE'rt, thP most MrCCY<;.,'i Ju l 
pArenn ials i lfllli i.JH'! Il gr iiSSe!:i c I no1 dlt~rn 
origin , p1 mr.:1p<t lly experimt-! 1 ,11 m.Jt~"­

ria ls .1n d VilrletiVS doveloj,.,.:i uy Ull iVP.r • 
si ty end Jflciora l governr11ent n:se;:~ r dwr:; 

at l11~ lnstiluto. 1 ha infort ll<ltir•n lhw; 
!)ained is ~ l ready bejng dpplied in ~ ~ ­

re ru etforts o l rc habi lit;:rticm. 
l nvesngot ions TlLJSt contrn,w, illlW· 

PVel . to dotormlne the thrrabi l ity of 
lllr.!ie grnS.'Y'S Ill til ' sh 11 l JI L Wll19 Sl"...lSOn 
1101111 ui !l iP B rrlllk.S Ri-1 ge. Growth 
(.;GmrnP.nrus in the Prud!'>ol:! Bay region 
ln early tu mid Ju ne. It generally cr·aser. 
by the end of August. Maxm urn sur11 · 
mer temperatures occur rnr'S' f equen tly 
between <":0° an d :i )0 1-. 1~ J '. o ften oro 
lm··· ' . Fri e~ing t~" 011 ,Jt urP!; 11 rav oc ur 
.. t ~. y t i nc r11 1nr the hrit'• qrowmg 
perir·1 HOWI'VFI!' , r:or 111.11 e ni-Jt lroht 
thrc)uyt. tl1& 11 1ia-~u11u tt.:r per iuu 9-lr ve~ 
t u mOllify Stol - ~ --'1 the Jow temp~ratur • ! 

effects. 
Lonu ter !T' ubje-.ti..es c f the :; udy 

·rcl llde fi nding mator·a ls that will m<J in· 
l:ili r 1hemselves once t 1ey hdve been 
established. Plants native tc Alaska that 
healed n:m ... rp 's scars be'nro man evor 
an·iwd nn rh<J su;,na ' H P lwltl!-1 studl d . 
Con~ider<tul<> na i i\IIJ rrlii t•••rl l N tS <rvili l· 
aiJJ,.. lt..r testing J.re. :ouSE~ of researd 1 
in i ricnea ln 1 gr:;u vvi tt. Rockc'el ler 
Fouo<.Jati<Hr sut'P n ( 1,7). Thil l sup'l~"rt 

t:or: tinued !Jr til IUA6 CLI IeL tlons are 
ma·Je ml'l"rV y~>,,r n r varmu•; regi,ms nf 
Alil skn b \ st.clH mt>mberr, oi tlw. 
lns ti lute. Dur ing a rec<~nt ecolugkal sur· 
vey ilong tile tJn..lposed TransAiaska 
pmelitw ruu te mdny plants \'Jere obtai fl-
ee tnr eviJ ILJdiiDn at the lnstitut8 (,il. 
RrN~Geldlion work in othnr areas has 
lrt r1i ca .t::'d t l1 • poss1bln rang., ot 
ad<Jptahilltv o v1r 1ow runeri11ls (fl,61. 

T hesa F.!fnn~ 1 10 now oroducing 
rest lt.s . , tn • tr i. Is tmrler wa-, !r the 
Prudhoe l3;,~y L t lleld. Hovvever lhere 
arc no commerc1af ~wi supp lies or rnost 
o f these materials. Thus, seed of succ:ass-
fu l !elections mus1 be ncreased l or 
re lease ro grow:rs to produ~ C' lm rner-
c iill quantities for r ~tetatton projects. 

Caribou and Geese Graring 

Other 13xpenments in progress at 
Pr udho~ also have p rovided information 
c f considerilb!n value. Dofrnltlve da1a oo 

Agronomiru lny fint "tuodrn railroad" 
on North Slope 10 transport a rototilfer 
across hummocky tamun. 

fnrti l .w r tr atrnoots h<111o '1eP.n nmon~ 
Lf•• eJr'v ewa1c.ls of Llll:l p r •9r<~m. tlow-
we r. tl1 re '1as l.leen c 1nsiderable com-
peti tion in reaping the benefits or these 
experiments. Gra;m1g b~ · C'i.>flbou &nd 
yooso Is a orolt um normally not ear coJn · 
tered by agronom ists elsewhere. l ur ing 
ln tt• summer 1 nd ur lv autumn .he re-
v ata tl nr. p lot5 n') pClflicu l1r y ollata-
b lt. lJ yces.• cJ •ld < ,u ibou, p r t.. u~:.~ll ly be· 
c;:11 sr t iv ' '" ttVt. veyetatiOl'l ;,enesces 
' ore taoitllv .hdl1 t hat in !lle plots. Jr. 
197? the caribou ruined 2/3 at the 
fenihze• tri il ls :iuring the n i!Jh t bf:>foro 
y ield med~urements \NCr"' taken. I ~ 
197J, tri , ~~ WI'W oonc1LJC::ted ' n iencnd 
p JI)rs, bu t n nbo11 eventuc~lly iulllpl'd 
lhA lcnc s ,,. I !Jr;vrrl o1 tiv' 1 I ts. For· 
tun,ltr ly t hP. 19/3 j ttrJ vvr r..; •llected 
Lt1fnre tht: pln .5 Wf' tP q 1 ed. 



Other information ilpplicable to the 
tundra vegetat ion project was obtained 
trorn a two-yoar l undra Biome study at 
Prudhoe Bay which •nvolwd transplant-
ing clones of grasse'> from several IOCtl-
tionc; in Alaska and Colorado Into an 
exJ)tlrlmen t.al gardeo. A hriilf, but quite 
lntere:; lng Tunora B•ome nrntect was 
also conducted a t Barrow In 1973 
wt "'rem the eHect:; of fertillzPrs on 
CCI"bohydrate <tnd nitrognn reserves In 

native grasses were tested. 
These orojects, wl1im mav seem to 

some <~s lleinq rather rr.moved fr orn 
agriculture, are actual ly closely lied to 
fortrltzer use, and grass seed and forage 
prod U{;:tron. 
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