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From The 

Director's 

Desk 

)J . 'it~raaH F. [ rl 'Y ' )If ector 0 r th,; j ' ivPrSi I y r \I ask::! ln:..tiwte o f 
Agr ru lt1n1l Su,nct·', rorlltv lw e -.n, t l 7"i, 1<1or 8 ~;ears' ~rvi n I he Uni~·ersitv 
oJW1 t) th Jj:lfiCUiturctl "''"lmr ur 1 v o' t'le "'II;' ' " 

Forn1• rlv D1ret. or o tl e /\r rar .orl 9 r Cit Fl. Wo.Jin"•fi'Jh• , '1 r . ' Jr,ry was 
till n !iltJ t ~[._ C f II)• In< OVI ' ir II til ! nt fcdP.r I '> tie E"'rt rirnN'l t SLii on 
pr I , ,n lld l'~lAll SilllJ rl U!i VtP,Ify Exp im, It Stdl o) 1 ' !lUll • .,., lfll llr rn t hat 
of l;, o,t". 01 .I'"' 0 0<;1 ~ <.l •IS. UnrfUJ I" ~ I· ~ let s. ip " l1c;W IJ yf II n \ J est f ish~J ' 
nev11 r.,~1 ~t' u~dv .. <~t f- ..;ir~anK,, ~ al n..r . ~ t.::mu~ 1 lion n J l'o ii k \' 'as 
in.tidted, tnd a 'Tlll h I.Jroad " "'• of Ala~ .an u 1 . .... tllu . ~ j" ern rg t. 

Folio• · !J I b 1etlre rt , '1 ilOO f'1 'S. Dru• t , I I-ll ue the1r o1he:r •r;anv 
interests in " rrJcn 'ng, rn 'L, f'y' ~1. SCtJI...cl ci'vmc , .me. ttl< r ncw.found imer~t in 
t:xplorin!J lhe wilderness l '( ' yclkir~g Lhrough i\lnsLa's nwr11d watelw<~vs. Ad~n · 
llll e Qlu::. or a rnndt:1 n~ay tron• icrsma.n' 

Yo11 1 1~llfrlr ,,.,adc1s r l Agroboroa/is \"Iii 'M•I"UPr -. :Jtw tlti~. t Oitmm for tlu~ 
'5~\JIJ 1 . ul 'Ni l lten by LJ r. Dr ury , a~ I; hi!~ Lir.nP. sine:!:! tlti:; lfl.JI)dt.lll!! NrlS r,t<ineJ. 
\•\/ell , the a 1swer I~ •lmfJh' • . Ito dcci.·Jt I •114:1'- W':lre"' IIIJmber •lt ciJI•~• t lu )(,JS 1 1~ 
wnfltru 1~ J,_ . .. v hro .s mtlrrn~. As 3 1-1 I 1 • v 11Q . . is rwn N,NtOII , I.e 11-'11 e!:''l must 
o r Ahsk<t from the dlr. NJ'o\r , t I " 0 '·Irs . .Jr HY pi n 10 ~e€ h· t.. f<..rT!Ole ]rn]'; 

tt<Jvelinu by kuya! . . Pcrh,,J:!; in the 'ut rt . w • all IJetsuad& ltim to wme nnilrtide 
forAgroborealisahoJt i ! c.tdk t1rpsar · 1

1• .JgriculturcJif-'!C~ti:ti'itiP.SIIefint.lstJtlt 
in thn 11sh 

I .t n 1 e e"r , tr~\1 1n .... las 1 it <"~•J t r> s1 mer wa• l·v l 0Jt up and 
cJ, fl ltr> r 11 'I lo:~r I':! fiWr •• ~he tnt E p e flr;en '- tl nn Oiroctr"', r C G"' rge-
~ P \'hu l 111'~ t) 1 ~ Si t a ~-.11 r a. 1~ d -, 18 'l, nf'lJ)C]I• ) l·t 1 " rrJ h of 

l\1 in .. 11 ... '"t on. ( ,., tht: n,J<>I~ o . ' hr~l ht- ~\ . lit:! t;SI Jt 'I .;t Al1~1 3 Jd 40 
1111 rl lU"'- 0 ?.qf lt;L.htH1i t1d , (J \Jif~ It It '"IJ£ Wld!ly Q J •'ff at I •<~St 50 
yc.:;rs. Usmg nttld nC"fe Sl)flhiSllcEJle<.i Sl)tl S<.IPII,Ihg t 'r·m qu....J , :Jcrtitl und s. tdli1~> 
i rnil!J' rv. 1 d hfliK.Ofl tor suppn1 t , tht St i Cunservat'un Servtce sur vny hoJS tdentif•erl 
r • r '10 liJ~t ;, yf'ars, ~~f.lptt) x t lldte l ~ 17.1) miilion Jeres ol ttflahlc l:mcls plus 10 
1'lilll1 n :~- n ~of q a<ul~ lallth. lhese a•• Ia IJ€ lloc:ks o f llnrl, o~nd lo no~ i1xlude ti1e 
t tit Js o small 1 i!rceb cf I• ss th •• n <1 c. ·,or sh1 p in s1 f' w ILh ~.ho Jld ai5L' be 
ciJSS 1 J <, t!lriC lliur::.l. Hnf r" l()ti!J w('rrov c II•)U011lr , w h \'<'.:l•, ·,f scl•'nl!T C 

1tor s, G~ rqt~Son\ "till< 1 H ' ltl1lJt~~ ' ftt 71) veur" c • Tt ·rP. ''• '10 ht -~g I I e 
i>emq • 1 I lit' qr 110 t tlu\v wt d re<Jiitv i~. 

W~;; ,IlL;"''" ' f]dllll'l"" t"' JrllUIId . fl ldrt\1 of ~he .em . ur •s ['I Aid~~ a. W>3 
flcJ\1\l _ !rtl•l l1uJ c. 11 enologrc:rJI n~ tr) t.~ivu L ~ >tlrnalc·.:> ol tl111 tlu t .. llt'''-' vo~riuu~ 
me1s, and h<Jve E'.st:tllli~h«< gr;un nnd Vl:oe 11Jio lest plots ir c uite J 11urrmer <J! 

loc •rr•s lon[l the Yukon di1U Kusku~.\VIIfl n~r:;. Our fellf!geld I'Jr r Jdll:-5 along 
the n(Jl).rn 'le oil pipeline route l 1ave provided a oreal deai o f informc111vn on grdss 
Vdrtl'l ie• ··r J ferti lity "'V"r J compiP.te tronst'f't of t",e statr . 

I" tt • X' im · v.hrn W" sec n gr(lWII !l aw'lrent•s' o' the t:'IIOIIs, worldwioe 
fo ~ 111 tl on, he lrl nt -111 rot • • aur u tL ,..1Jcm1<' r h r fcuJ '1•nducang 
1-)t 11 tl <: t>Litmgcrt e ilcavt" Q'fld m 1Rfl8r r t hcdl .. '" 1'/ "t North 
s •r I i 19t;Q AI;}SI a~ rj I "lti<J 0 'l''l It)> 0 1 oth fOSSil fu I Cl• I jf J lood, 
1....,.) ' ' liB ""''' J's 11, lSI i 1111• d .Jt anrl ~ re ,~ ng oro ••ms, Js tot Ctrt!J It ~:> w"' ld ;) 
11 lrf!VII'l o J, lh mostn~rt1~.:rn,, P.l tl-'1 .V<- I•·- lf,.WUlf]l!r I v some 
ot ow rcsedrLh !~ P<« JfCS!'.IC t_, l tl•-~ ~~u·:. i11q "'' itum •. n . 
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product' or equipment may have been used in 
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or ftrml mentioned Is intended. nor is criti-
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Mate11al e~aring hl!f"t may be repr.nted 
nro~ldlld rlO e-ndofs&monr ni 11 ~ummerctal 
prod tc:t 1 st.:-tiW o lmpl1nl Plaa&e credit the 
re&eurchors mvoiYI!d, end the Unlll"rsoty ol 
A In kn lnstrtuut of Agrrcultutal Sc;ianLe&. 
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On JuntJ 19. 19 7 J, a U.S. U.S.S.R. Agre-e1118nt ur1 Ag1 i-
r..;llllll l c~ l Coorn1r,t l inn was sirJnAd by tlre11 U, S. Preside11t t\;i xon 
a•1d 1\' r Bre lrnnv ot ' hr> 0ovrPL Lln r11n Thi~·.·.·a~onr>of;_lever 

ni iJ t••r I il]fPPrr"nt~ r r•n f irrnc i <t srJmrni t lnt!<Jtlngo dur I');J 

1 1 i4 OJS rrl rf rh·• U. :), G• vernmt-''l(S p li(V oi rJ~ttllll~ 
w rtn rtf' II ... . s. H. "'h o hP.r ~qref'n•errs LJrovv:ie f r '-'"lP'-'f3· 
I• ~. 1 11'1 hPtJith , vu• .1 ',p,,, r , hn J~rng , nt:rqv. fJrec;try. uar>Sf"JI· 
ta,il•r , sci .nr.t; Jnd .ech. Dloqy . ;,:ow..'- er.ergv , mJr .t.r"l mat· 
krJ, ,,r d Pll .IOIIII•Hf td f)IOtf . IIC 

rVithin 111- Agrefmrem • ·· -\gri •. J'llr ill Ccv)pf3rctrion J·er~ 

are two broad Wnr ~ inq Grou )5 - (a) Agricuf t1rral E connmir 
Research a11r:.l l11lr•r•·,atrnr , awl lt->l Asrrr:11ltrrr-rl f,, <;f',;rrl'l an 1 
Te··hr •I:Jg c1l Oew lnr~rr,rrr . The IMTM rn·l 1des t u• Pr· " t 
/\r€os · Pldrtl ··"l<'llrr;, ~.C' II :-, cn ce, Anm·a :,., l"nt • , an I 
Me1.hiilll nl n. 

' R'owarctr Agrorlomi~t, Agr4t\J itura l R~rctl Service. U. S. f)epar1 · 
men• of Aqrir;ullute, Palmer ll.l.ao5kll . 
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A Look at 

Forage 

Research 

in the 

Soviet Union: 

Alaska's 

Interests 
L. J. KLEBESADEL .. 

Pnmary U.S. o h jt:rfives :,n the mna of rlesearcl1 and 
Ter hnnl ngy ar" tn HStt<blisr cnrnar:ts wl1h d w lfte tor i!}€ o t 
Snviet •nsi itu 1~"rr:; an<t iPdlvrdu315, ar d to undi:Hta~~: e rnt •tually 
Llen+'tir:ICJI r~sed h ~.ro,er:. ~ ~ ir· va110~~ drea of the B!Jrl u t ... ra 
,!;CIEnt:i!s. Objec•tve; are u b 3Ctllt!verl 1hr ugh exch,mge o f 
rcsParrr m.:~ten , Is, i cludtng 1111 ir,.dJon• .eod<. :md ~,.,.,d lr~ts, 
.md other it£ms. •nrouoh ~h:m term PX .h .n~. v1-;i ts '1: 5f'•er:-
tist s ;:md specialists to lSt th Ish <~rna:; ior m tual cooperation, 
an•J t t'lrouyh el(chaflg(j J s•. ~ Jtis:s lor longer-term :audy in 
un1versrties a"'d 'abora•.:Jri( s. 

The u .S. L. .S.~.P.. Agreer~>nt or Agr· ultural Loopera· 
t1o~ h?Js <1 ter'Tl ot t1ve v 1r , •n 'IP. I Onnw·~l tor Sltccnssive 
irvA-yei:Jr nenod!> 1nereattor 11n us::. tr>P' in-rkoj .. nil,j'tJ'allv flr 
bv mu LIJ-:JI <1grt1 rrre111 . 

Tit~ aurh• 1 was wrtetl ro Le a rnernb~ 1 or the U.S. 
For agto C:1 0 1-1 s Teorr r, on,.. ot t h 1.: ,_,Jun ti)·' f. rs-t ~..: enuf1c 
extlle!n!J9 grOUilS tr• nlanl ~ enu.J tO vi~l l tha Sovmt un,on 
under ter'Tls of the Agretment. 



H•stor1r ,1 y , many ~~ haw ~·xi~ ted 
h .tw Pr. Ahr.ka and R J '.IJ I, •~ ~1ener 11 
ly aq eed that the f11 ~t hUT''!ns !~ reacil 
AI , ,_ij c<trne froJT• e.:~~tern Asia aum.!; ;m 
~~thmus th;n joined these IBnd:.. An1n ab 
a<Jd ,_, i:lnts .. lso l l r!Vr! l€<1 via that l.md 
11rirl g- A P ussiun e~pedit'1n in 174 1 
led tn 1he lil9':overy l f A .. s1 a bv wh ill~ 
men , and a••1 pmsent sate Wil~ kno•.· n 
a: j;Jus.slan A.., r ica unl I i Is p11rr.hc;;;o hv 
the U. S. ir 81,7. 

Tl rHJjl1 11113 , , flf1 h r.!ige l'i I ow Jb-
mer!J'ld , IJSS.R n 1d U. S. l,,no" ~ l II 
v1rtuully tuucn 111 t :-P F\t"rmg StrJit.; 
where ail:t Diomede Island (lJ.S.S. fU 
and Little D1omede Island (U. S.l stand 
2~. ni les ... pan. A.nd with ·., .A.IaskJ 
tO'Ja-,·, the Pus..~ ian i i l 11~nc liv·~s on in 
rmfly wilys t hat ir c.turle gaognoh1•: 
pi • r i:llllt:S , I nd a·h \ 'JI th A 11~111n fu r-
nam.• .. , and Rus.sii'W Onltc<ln '< ch c~ . 
rhnuqn these II d'IY LOnn~dt 'n$ h1 J8 

\J X l&tnd Ut"\ YVI:'ltll l A ld!>-'d Jnd th _ 
L c. .S. R. 1r. the pa:>t, r.h ~:;a on;,.rJej of 
l>ro~,en fes 11 tt-e national '·~vel to llov:-
ina World War II !lave ciHIIed r81l-lti(ln-
>h' J.;'. On lv recen: lv have act ive ··orn-
mL 'l icalions and cr()r~'<aTIVe aqree n<>nts 
·r;~rwd t c· bnJge tne O'"P~ th;:,t n.Jd 
('j, II" " P•cd 

GO 

\ 
[e-ingrad 

30 

Fi.guro 1. U.S. Forage 
Crop Exc;hange Team at 
U .S.S.R. Ministry of 
Agriculture headquar-
ters in Moscow. Front 
row L to A: The au-
thor, Or. A. P. Murphy, 
Cor noll University : 
Nina Agapitova, lnter-
prelOr; Team Leader 
Dr. G. W Burton, ARS-
USDA, Tifton, Ga. ; 
Guide B. P. Mikhaili-
dlenko. Rear l to R : 
Dr. M. 8 . Tesar, Micllig;m State Univers1ty; Dr. A. W VanKeuren, Ohio State University; 
Dr. I. J . John~on, Cal-West Seeds, Woodland, Calif. , and Dr. R. R. Smith, ARS.USDA, 
Madison, Wis. 

Fagure 2. Comparative size and lathudinal positions occupied by tho U.S.S. R. (outllne mapl and the contermmO\Is 
U. s . and Alaska (stippled areas) ; the five locations. in the U.S.S.R. visited by U. S. Forage Crops Exchanga Team are 
1dentifled. 
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Modurn Ronia Hotel in Moscow was home for U. S. Exchange Team d uring Grassland 
Congress and Moscow portion o f lour. Kremlin Wall and t.owers at le ft, Moscow River in 
foreground . 

A n.JJ rr rHH\or 1l contrc;st 1, IWf-:t;. , 

u.r. c;,R. ,oruo L1 S. lsrrn'll .• d:, ,. sr-~1 t it . 
'''"' ml,~i~ .-t'llllldan•. t ll Plt3•. 1Dilo~t. ... ·t. 
0 I~· olx I t 1 ' tho arahle I )1)(1 1 H '· 
' 1.' S.R. I • ir ;ufia~ llu! re~.,.i~.~·~ ~p 

tnrt es rr !T()CP CT ;;nnll r•I€:Ctpit~ t"oj!. 

wlo le ll o , ·,e ' J ::; • 'l\.J' 0 "lrilll" 1:11"11 
d oUI,J Y "' l iVk<;l lil ' ',,, ,lfl l lrltn 

I,,, dlv v ~=-,1 <
0 m ... 1 th lei ll • rt•~ . vhil• 111 

ll . ~ . l! ... ,.•ludong Plla ~ ~d) , G· l wtlro1t 
I.J .IUtltJ (FI£Uit. ~ ) . 

1~·-c·" d n. U. 3. D~p,Him_n! r.;t 
Agt · ul ooJ·i!i1iLS t l J, 1 ugttl~· one 
1hirt' ·f 11 ., ~; •vtd lc.bur [ore~ (\'\II ct1 is 
ill"'"' tr <, tJ ' ' · "tr '""~ ''' • ' i tOd•Jl!tl 
·n<g•·11l11 · ir h~"l' ~ c·', 4',)f 
tltA I I I h rc .; h " Ill ,1 -''" rrruri.~oj 

( .,: . R. ·tl rn "'/( "Y ( • 'Or U '"'P~ 

cr. Jtl t l• lH .. d urlv I ,, th · ~ r U. S. 
1 lltnf'r ' • Jr ." ll l...t i\Jt l ft:L·• 4h o tl tlt ~ 
·rot I U.~ . -.r1 . agllru l tJJr d ,,, tfl ll l 1 

alr"!lll 00 ,. Jl IJ . S. ~· - ·kct.u li . -:tJesu 
ftrt rr .JS ere ir dir.t~tiw of -'"r ~LI ,[:lillie. I 

Headquarters of the N. I. Vavilov AJI-Union Insti t ute of Plant Industry in lenin~ad. 

A ; ar. Al,1s ~ ., 1m ]l3 yelr J , 1t Wrt::. 
thc~t:f~,ro wrtl1 (]'3nllll1til intere~t trur I 
welcOil,ed the •.pportul1 i Ly t J vrs t JnJ 
trB\'"' witt1 i t he Soviet Unlun fo ... 
mr.>nlh rn W/4. After <Jtlending th; 
fwe ' llh l n l err;;" i 'Jn<l : (r,.,s l ;:~n l 

f'ql ess in MooGOW dlli If I'] Jur•f 1f)·21 ' 

I i"~ np.J "l "<:JVt' 1 me!T'.•er U . S. Exr ·-· g•~ 

T Jrn I r· q e crop ~j:'er.1ii ;t~ 1r-1q;rr 
, I · f r vm J• lflo J l !0 J I I I 11 . \ vil vI I fo•~ 

5\:lV~ r<-'~cH th ·n!>titu ~;an· ! coil~ t1v~ 

fdm:~ Jt fi~·e I 'dUOrb 111 the'~}, .. wrn 
JreJ ullhl U.S.).Ii . [r l~hJie 2}. 

Some Comparisons 
It i~ >rrJr•:.p111h: ·11 st tr m, 1re ;,on ,e 

c "niD:Jfi!;Ci h nn ·1 n rtlol a'l' In cvntr J',l• 

b(.( , \~ • I O w r t,V ) C. Jrit I to!$ I 0VIC1L t.l 

IJ c··c,rounJ for me._ r,p<=r. l1c r~'"•.J'"~ 

curl.~ n '"l!J •>1.11 vistt. Tl E' Sr.;vil'!t Unton 
is tl largest n •• t ion i tile Nc l 'd, li Kut 
? ' ' 1 · mro~ larqer thiln the U . ,,., md 
r.OfTIVhino '"WB r one s1 x1h o l 11-te erlrth :; 
J:mrl '" UJL! fY' . It is rrnde l iP nl 15 •ei ub-
I .s lh 11 v. y !Jrt~<J'Iy in s1~e . Popul.1tlun 
ol n·; ~ ov r...t Umu1 1 Is 2~,u rnrlltcn 
vtor . u•. 2 11..; rmll1nn ir, the U. S. 

F JI...Jw.n. th ~ Ru . ~:an revt luttu.1 of 
lUll , m"~t 1.trm ldnd:, ,;rth 1 tl L 

1_1 ".S.i=l . we~t:' " •~olle t 1 ·.t'li." L.Jn b · 11·-

C ..JI e tI t I'' 'J.l r' l f'lf 11'"' St:Jt••: 
1 -livrd:.~'l l f •1r ; . .,., ,..: joined To"']'"' "' · 

1<1to rqe ur11 t~ Th·-s--; larqe - Jr!T' : "" i~ t 
111 'N ' r<IIPqr) r ,~s . :=n llerl V'"' l ~11ns I'J1•-
PI • ·llllillely :) I ,Gln n.iltt:•ri'<Nidl:': ) i'lv.' f.tll: 
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i'lpfl oxi m .;t ely I G,flOO <~• ri'::, <<nti 1 he 
I trgcr ')t ' l1f' !WI I •~ ( I 'l ,i 1111 ) a· ·P.• .J f 
4l! ,~lJO o• r s In u 1 Jtr:ht t ' 1 t ire 1 r 
•17.:::.44 rd"' ~ . •D U. S. t. <, ill• 'l rt 
2 ,Rtt0,0 •0 !arm~ d~Ur<Jl_jii"I J o!.JUI : J9\... 
aue:; rn sr c. -. h~:; :..Lvk.r, L.;vL 1.5 Lt •. 
!tun acr_,, of idl"l..'.l/IJ .) u•' 1.2 Lill1on 
d re:;; the; cullt·. re '}j~ r.t.ll Ln 8U':?~ 
rqnrp . .Jrpr.~ f ' '' 'ltf! 1t1 "l l i 1 a •es. 
l ('1 j o!Of'' fl •J tCUfl I llvt" '> ·n ~oe 

U " ."=;, A. •H•1 ht hh• ,-f•'l.IJJi~£i · l· rir•t n 
11-o;- ,J . ':-o . 1?1rh I uivo(! I'l l I ell r!"O' I i; d 

rl,..o l~w•rH-lJ · ,! r . 

l y 111 r fii ic'"lt ag11• ullure wtri 
1"=c:·u i111 u1 f · .• Jrit·ll , f, r·l , •· ;, )nll 
1Hm mY ·j,H·rv. - h.- '":. ·n l•" i'"lngiJy 
1-

I I c) Ju t< . v.r S· .; (:oc L 'n; on IS " "lQt 

Ill )/"ld . 

H\:1 " ' cl I )o IJI~ { ' I (./ > J, ',,..., ~ 
lv, lht.. t.:•) rllliU<.~. t lr• ,,.,, . ~ i_!, __ 

_ o o o~h .. li~.Jt .Jo ~- ,it,' .rtf Lt; 

ll i:.L11i• y , I ' m II ) , 

~· x trme·; .1s 1n v '' t • ' till 
I ")r ~ "''H r O'v~rc:~JPt l ·1n C l( "l' "I n""l•':':l.""d 

( f' J ).l hP l 1 SSJI. 1l)n r rr·l,r " 1r•r" 



Coil!~ . bu~...i ·•iht.Jat, >.lg, r b~el . iHll fil •olr 
• ~rx th r 1ny c;' her P'J(')q 0'1 thf n · r ' 

h·mrJ, U. S. 1Jrm~r ; prnrJtw~ 1' t im::, 
rr ···e ·-~rn · 1m::> c 1 'Jire 3" • uc' 'Tlt rt 
.1nr:l "nqs, anrl rnt~c. r r1 r·? trut t -, L 

.., .., •• 1 n~. t~ dn Jr. t h< , I~ S.SJ:. 
l lJJlt•!f'P;'Iff~ . 

Mot 01 rh~.- 4D rrrdliot . c ' "'~ tr• the 
<,ovt t Un ,or 1 >lfS duJ~ IJUI po~ 'J,Arl 
L:Jtl r f::Jr diwy 111.J [)Pn~ . In cl')rltrO~t. 
~ll ••1 In the. U.S. tilciurJe i .. n'i"o f r 

mil : pr ldliLiton .tnc' over t) r iii .( n fo• 
I ~-e' . AltiiOIIrJh U c '> P . m n· prr:ruu·~­

ti n per' ov1 r· ab\.1'' lld 1 nt ')llrr ' '"'" 
produce oll' ", mort, fT.i~k and t".lr'? ·IS 

fo rn I>~ .1urc t! or i•Jat ·· se tm plo1 
clrP to·-· •"nai l to Sllpnort thir produc 
'inn 

Area~ Vtsited 
l ltr n;.J 0' ll' ~ , l Jt:: v i~il~ J 7l1 1 v 

n:J .>lnrch en If r near t11t. noli h;;r n und 
SOt. tht:rn •'X lfelfl ~ uf llld, 11' tlllfiCiiiiJJr,ll 
r. ·Porch 111 ttl.:; . ' . ~ . .:::.Our lll)llh'::'l'l· 
noost ~t p , at .r ingr<1d, ·~<~ .. t 6()0 

nc:nh la!tlu(IO. ;\ In J•ir ~ nf simiiJr 
',JttiJde in Nr-· h /'•f!H"in WTJid br 
r r1r 1\wh.Jnf]e, Alas~<n (or Ov• r 1 , 

r11 IPS 01w nr !l uf lvl tll"''ll 1'->, ~1 , n' 
:.•JLal . U•tr ~'111tll1 rn no~t vt~lt o l"''tl6 in 

,L.rpwU!IIh' f\"< 1t1 lfijf•/ 'lJl• Sc.l tt~JIJI•' 

' \"·rP I'Jr <>r I n ' n i • 1<::1 r 1•! 11 11-.ll v 
Ottj .. ~_, , 

-!11u V. R. •. fii!,Jr~·L ,'\11 Ur11 11 f,dd.:> 
flec'=J I vll I ,_.ttlute 1lt Lug·:;·.·o~·"l , 10 
tn1lt=> rt '' tl1wes1 (rf ·~:os ow, woo; visitPd 
ft• t. l hi~ ltucitrrl i stin,tG's prog·a~ls 
ar,, dw t <-l LV i11 •r. rr;vF,..., •111 1nrJ 
1'1Jnd!jell ·'nt 01 lor3g•3 · ps; tt t rn-•'• r 
Sj:,., w- u · It'" I i t r~nil' ot 1 n , lw d inq 
ir r •q1 t 11 •'1, 11od yrollrrLI s, c~, '; or• 
uruJc 'I I L-,"ql , .:. ti n ,,, y Of"L.hu. i 
t i < ~ . • Ill T1 ••-Lil.. , l!.l'eo•.!O .•. t..~.;LUlJ 

alt 11:-, Hi'l red t.1vvur. r.~~dknli_alll•n . 

~·uu 'l o·.•;, . .:t cnL J~imrn!J, ~nd ccr tr _, 

Or. R. W. VanKeuren photographs expenmcntal facilities for studiBJ of photoperiodic responses in 
plantS a1 the Pushkin laboratories cast of l eningrad 

tTrll h butte j, Jill" ~rr ;:~1 Jut·:out. .. ,. -
w·rsoly, t'-,._ S·""i"'t' pro u• ~<:r:> c•n 'y h·.J t as 
n·,,J · n ,.-.a· pN c"pi t1 ·1r t r ,_, . "' · 

:>ffi;Jil , rriVd'f'IV q c~tP1. pi l{ • 

usu;;llv IJ• • • i:l"' t II ·,n a•.rc 111 si ··=. rc 
r. tnll'r~ 'tn n• Jli'IIV 1f' lh t. : JVIL.t 

1111 11 Tl• ,f _.re ,!lied lll,i.~lv' LJy ..:ul le . -
' "" i;llJ olJK IJI .!I rnemltl'f,, in tl e 'tr 
~pJrto t rme. 1\lth ~cf tl" "' s "~ ll 1 lot• 
i11 t! 1e tlCJ' ~g r .__ !JC~.upy '1lv ;be u t 3'; 
qf •t · owr1 <·-• ~~ in thA u:, ·· R . 
li'f'/ Jc ~•Ht l r • .- <•n IIT·l tf'.4 r'rn·J11r ;v-
iti of CNT ·lin a~ iru n ,, ' I C() 1 nrd t 0 -

tn l l)71 , o t hP nction ·~ vt.-q '" oll::'c., 
·m J 6' of ,hP )·Jl tL·•~ . Ot I t~~;!· Jck 
1 .,uLA•. t " th.:y (),<•:.! ~.- !t... meat ,r ,., 
.. 1dk :.r~~• . tL;(! t.JO%. c~nd woc" ::? r., ; 
llu,_,tv , tlto::se DJ>e• ~t rs obta · !f·l.:-d 
i ~~)UtS for ' ive!.toc k I 1om publi ~e•·tor 

t h ; T 1 hi' €11T-',.1n ,,rL.artL' 'tll:'d r f ,he 
Lt.lhf't.- R-p111Jii . t l•• •• rllt; c 1 ,, I t1 u 

d rl r c~l Wltll '-o , L I , Lit ,, ' tJf , , '-'· "' 
Dt; lV,·f , Cr lvr.l'i ! . Nt- J I:~J ~•oltt..J th"' 
1\1 ·~l..v •/ :1:~1 in the HL ia. l F'.J.Itll :, 
vn• r j,.s.xl rn t il._ ,_I r 111 -111 F:~·pultli . 
tu.::Jle.) 11'11•-1 n Jia \:; in " lltude dlld 

lun<.~~e (Figure"'~} . 

Moscow Area 

[IIJII 1 Lh lrterrotll lriol Grrl,~l .1d 
[r_, , ,q• ·o:.,c , h-1: ll~o.&d>•r.! 011r tor .... g~..< t...: -

cllarr J€ tr _ ··. \ ' . .'c. Sl<-'v~ll llt-.:ff tl ,, ,.lty 

(_ntt;r of I\1U'.OI. /, CJUt,rl Cl tl 
lJ ~ . ::-,A . u111 ~ (I !{ of ,;LJUI J,oon,onn 
iooh.<blt::Hl!S. At l• c•rtl~et cf 0r11 i ,,,, J•> 
t :111< 10111, '••<~ vi~'il.od !It« r•,.11)Sf'(•.',r 

c~ ices r) f 1'€ J. S. A~trirll lltllo\l 
J'··rach~; , ~nu rt R U '-. ~ . R . t,,.,., ,, v o: 

of v • .., J n11J J E s ,.., r.•tltt"r m~Jor 
"" .rl'"'~ ''" '',.\1. n11.,.. 1" rll!>•,iwte co-
alrlin.Jte> the uClivi•ir:l" o< nurnJrnus 
o111e1 resear h irtstilutions through--, Jl 
!tie l!,d.3.R., il tlso t r.:~i j •esearc•0rs 
tnd gran: ad~ 'Ill i drqrees. 

r)~ po. ')I~' '>ilJil •t11 111 ·c 10 1\ J··~k d i• a 
n"w v;;,r•l ' ' ct "llt1lfr < lr"" t'IJ 1\ltl-'~r . 

r111 uir l,' j ·~<•l(,_t'd at t .-, .... Wtllt rn_ 
llloll( ' l lo . k rtoq•Je~ fcl "~t.·J _ I tlrJo'<' !', 

'"- ll ,I h. r r Jl' Jl f 1 I '~"'n w ''-'dli.Jt!u, 
LJI,ter , d.; 1 .g t ilt Lr ;~ ssl:m:J 

~"''Jnqr~s:;, Vt- ltot.l vi tLd r 1\3 [yl)ill St ltf• 
;-<.~rm on the southern outskitt.; f o~los 
( w. rrrmur{ ·~·T>ph.r• ' on pr· Jun•or 
d r ·i;: .'lrt l "".q· -, v ' !J .:v lnul " ·v1d 
tu' ···$. T l· is 1 111•1 'tl'rt: •rn ros II 

h,• J.J ' ' I J .,...., v k , II' I I J l q luU I rJ k 
(. W ' ,l..l )LI[ ..,.,(\fll., d rt:.v (ilL itrh.joll: . .'d , 

.l.!.mborP.ali., June/1 975 7 



At Pavlovsk E.xperi· 
ment Station east of 
leningrad, Dr. P. A 
lubenets (second from 
left), Leader of the 
D iv tsi on of Forage 
Crops, dt$CUS5e$ cloven 
wi1tl U. S. team mem· 
bers throu~ mterpreter 
N. Krasheninnik, sec-
orul from nghL 

Or. R. P. Murphy (left) and Dr . I. J . Johnson of the U.S. forage 
team examine selections of reed canorygrass (l~ftl end smooth 
brornegrass (right) <It the Pavlovsk Expartment Station east of 
Leningrad. 

scm•) H~lq'l'Pd pasurf;!';wer~ ~ •.n . lrrl!}!l-
tron .•n. ~··~rpliecl Li cJ .-i .. .:~ le no_,l •• 
with Ull exti!!'Tit: 1 I rg thiC·W . ...,...rJt• j 

l.>', , pov-ter to~" f' r 1mp motml•~c' r• 1 
rrr rmr or I rn· .. IN I il. ior. Anrt. ,, 
r-n::.r · ir 1' W"l in lhll "CY)<"r:i\'1 arF'I is 
ill .,, .• - ') j r')(' >-' ) . 

Leningrad Area 
Of II points "is ned. ttl is nor h n-

' <Hea was •r O:;t li;,e ~.outh{l.lr1~ro l 

ll ~. l . l.~n -rJr.,d ~~ ot,out <1!> far nr·r''l 
:'IS :- rr-1 nr ~ 'lr'rl V·nil ,,.,., ·~ cJ .rp rl•( 
'l~ l "S Ire I 0 I' rn'r trr ,., j\ or hn< -'!]• ' 
J ' r, inqr1ri , -~ th8 r•r111 11 I R , .I? I r 
2( tJ \ "'il f~ , ,,IIJ \ I ~ ,h" I •tiiO , ~oll ( iJ\ItJ, 
0 • AI 1 kJ lt,_,r fvft .d ( 12£.. ')'t!dl ~) rl,JII 

8 Juna/1975 t,._.,-,Jwrr'rtli ~ 

Three o'f U. S. team 
stand 
hosts 

with Russian 
before alfalfa 

plots at Dachniya Ae-
sear ch Farm in the 
Ukraine near Odessa, 
Fourth from left is Dr 
L K. Zechniak, Direc-
tor ot the All-Union 
Scientific Breeding and 
Genetics Institute. 

\·Va~r1i ']II , D. C. (OS ye11s) . Our stay 
in ' 11 . ••.tn l •.ln i lt.:d With tile ·,uil\11'1\!1 
~~ trr "; 1 ri~ even is ce·,_,breted t ~,ert! 15 
11 • "~ , • ., tF ~Jtqhts" '.".'rill l<>t<'- iqt· 1 , inn-
·ruL u, lllj , fii11Wf'1k:; , bf.'~t-".<hisrl·., 
tL • tl~~ . ( tf:.-J , '" 'i ru,•<"'ln; , 

Thu w v 1!>1T!d ti lt; V«vdc 1 AII-
UIIIun l ns~tllitb .,i r'l .!It ltltlJ~lr 1 wh d . 
~urJ>.rv,.,es IB '3x1•(31Jrllt:;. •\ stu~lcr, ,; w1d C) 
I lqJ~;~rir t'f\l .0111• , 11 .t are !01 r. kd II\ 
I h we,.tF.r n ha1 f 1 •he ll S.S 'l. Til i 
lwtitul•• i• rou;Jhlt ~qui~. ' r • n p:o~ ,. 
i' - '11JI'>IIiDil lunrtirn:, 'I > (llff I ,> 1ir ru l 
t'1 lfl t In I r Kill ti'J) St:J 1nr s a no thP 
U .•. c 1\ Ill•! I ;II) c:,,.,. " l f('f"'>3 L 'l ii•T l -

1 IY Ill JJd111or , 11. , t•...t:l , It r 'v Ji: I:Jl••c 

f_,. f,mt 1lle.:t1 n·, .. ' ''"C; I , 1 1r1 of11 L. 
al t'<:~> .tllre-u1h 11. n•]:·N1r1: ._r ~Ut1o ... , 
onJ farm~) cmrJ '.ielo:~r.t~ 5,pe1 iu. r <"kfl~·­
n:; is d n• n,11iorwid£' m 0111 :-,f" ~ "l)er-
ir r. ' dlions. 

/'.t the c ty 's e{l [Je is a large gr<:W· 
lOll""' r0m1 J~·"' t hai ~11· •duces ·.-e~~· tllb le 

l r r (',lt' Qf d J\I.JIJLfl ?1.1 m 1,• (• t Of 
· 1ingra<J lv• ) IJred 1h1: I 'I 1 lt "te'o 

Pt",I"J,IIl L.,l 1 TdtcHh·" . met .t II ., r.• I 
.~·•' iar'il!lm~ dE•/Oh 1 tv phy~ 1 qi1 J , 

onl Jl' ''lit'"' n udi\>· .. .• tth u nt 1lim o. 
r.::r ''·"'· ,, l••w miles f'lr ther e,lf.t .. .-e .:,.1 J 

rn ny for;JQr:>S ol lnteJt.-J~I .:rt <h ln:.tt-
' Uie's P<1vl '· .k: •Pe·imAnt · ta'ior. 

'-on~IU••r:.:ti>IP ,· .. :>r k Wil'• undcr·,•,iiy on 
evaiUdlJnn c: I gr;J:;,.o;er 1nn l~tllfll8S, .,_ 

dudu 0 °' nr li S. \ I 1r If ·, 1S V.PI a· 
wor With ~- rJ II ' lr me 'til J put J c . 
~,llr110r q1,...,,,..., <;i--<-'!1 Wt ' ~ •• r·uoth lJrnm•J-
q l 1ss, 01 r: l, r Cl rns>, •1m th,r. rt.td 
vrnw y gras.·; r~ le .cue, K~n,u .y ' 1e 
gr s~ . dll J tedtut-J. lt:i~um~~ l1rd~·u <.o:<v-
eul clmers red. elsi~ t'. wr ilo3 c.Hirj ~ ur,-t. 
An imrressive-loo1 inn '"wmv of P'H· 
P<~~"l~-'rJiy lr':!IY wmterho1rdy v IJ clnw1' 

1'11'1 nnrthen • Jlf i'C~!S i11 ne U. ·. J . R. 
11'•1,• ;r:flr· t l"'•-:::" ~rn n 11 ·er~_ t • 1 A 1•,k~ 
... J 1:'(] ' 85.~ I u• l ""11 rar!P tP SHNJ ,- l 

e~o:a n- Jt ~r 1.~ · .. 
uf 1 hH 1 re," lt > "l-,1, > the 

r, 1 1 t h rt th, !nstt tu "' Jf ~1 JtPs 1 Pol,, 
l:' I ~I irnerl. s at lfJ 1 el l J:.J;)IJ\ G8° N. r.ear 
i(rn .. vsl on the J(ol" Pe11 mu Ia. 1 t I~ 



l10ped thut we ·~ar'\ le<ll n m•1re o( r -
SI".-ar h .lim< ,m1 l J" rogress 3f tlldl SL:!Liclf1 
il' j o! othf:!r rtfirTI11)fn locmirns. 

Odes.sa Area 

t)cqss,,, J t.llV 01 8lJJ,Ol.·~ . 1 ~ J'-'L.t 

'1-.I'J rnilr;;s svu t 1 ot Lcr:1ngr a J Jf'd r~ the 
_ J '-' ' l41 of ll t I_ ~sain1;:m Re.pur I r . . 

I .ll' .tt;•d em he nor tfl•~-est sil t)re of th8 
i3L·t,i. S("d, i t 1s an i•H · .1str ·al <Jnd Ed .1 l-
1iordl '~'' t"r, ,.~ r il tf•mrrtL s, ·md q 
in1p( fTclllt s ·ar qrt rr r toreiqn trJ Jl?. 1 1') 
Tlil·l c w 1 - 111 I t,~ .. ~d pl1 rn~ cf he 
U~,l 111" fl .:jV"? tl io 'l f~o?jOr ;:u~rnJitl '" ' 

r"\,;JUI 1C rni e r•11li J ct 0 les::.:J .'.C 

•:istl.d til~ Al l Ur1un ::i .. tentlftc Breeding 
(lno G,.,n-ics ln~11tute ','vhi< h •·nord•-
11<-~IE 3yli• tltu1al crop> rese.:ud1 frr lhf" 
UkrairH' . Tf,.. I ·1 trt •r · c n "'r ned v ''-
imprr)VE'n€11 I 'I rrti'lfl~' <Tip > wc'url nq 
- ou', s•mtlrv, r v··in•.or ) >1 sr•trn'l 
.," e'lt , w in t f' > 11".! :.p f!n · l ~t duy , 

··orrr1u m, ~o::ds , all1 ,, -ml qll'"'·· A 
l it ... / I h\f ••fr n k •.>fl v lfl:'d·Ef\VIIOnm>n! 
~ ~ldrl :)I • th oiCIII TV J W • L>ll lt• r CJ I1· 

.. 1 r ~ ....t101 1 tr;erc . 
'l hi5 lmtrt e . Jl'e•;:ne:; t·.·.1o r~sear<:lt 

farrrb, one l 0 r il~s rJ i•,t .. nt '"dt ·wo. 
vr ::.· LEd , ncl i'lnathe, 1 nn niles ,.,...a y . At 
thr:: 6.orn a· re farr visit•'(' , c&llert 
[)ar 111iya ·.w-. sow rmp <J ~r s on 111 Ita 
l 1r¥dmg 'llK PvOli!Jct.IOn m f ;t'ld fl i<ol ~ . A 
larq", rT1 )d It) ~r t~· lr 1rolnlj aCi it y 11/r.l~ 

11 1d··r c:•rr~,IIH .. t 1m J, t 18 I rrn. Tt r-·~e 
irHrn< <·r e u~Prl I• ~ re~""r ,h .Jtld ' or 
r~rnmnq the "el1 ~.;.' dri:~S of ._ r1 m c;eeos. 

Du ,, 1avel; · 1 his are r vo, SchV 

large fidl l5 o f C(W'I , sun "Jwprc,, and 
w ·q•r;r c'1Jk:ds .. t:lrrr atf> t "'f" i> .!f''tinr 
10 t f-J..Jt o f ~ ' t~'>rn '>r:'U 11 Daxot1 rj 

r n 'll ,~ .. tr., ,_ ·1~,tn o1fllll dl pre IPI 

Ldlll> I ' 1 1 t 1 [ '" I It-~ Tl e ~orr,i::!Wh<ll 
1•~1 ,.., fdil11 .:tl l rr' ·~rved nt::-tr OochnlyJ 
hl~hJb t... ..... ll'{ .1ccud h~ f::r the re l dtt~·ly 

J.V 1 ,I ant dLn~ltte~ rmte-:1 111 '- ··niields 
th_re. 

Tashkent SamRrkand Area 

Alter an all night ll14ht tr'J~ C\dessa. 
V<trh a '>NA8·Ii011 r ,ron 11 ··1m '·'lt•\'-
V0 1•;, 0 ur llyd~hrn-J,., R ire at1 t.l e~r.:t:n J 
• d fK.fu~,s r ,p k yZ"y l Kurn _)•" ..r • 
J[ ,)1 (), 111''1 T rl Ill P'lt . : J~t JS 1 h< s "I s 
m•:• .ma r <Jy~ rocldli.Jd .J rc. ·~ thi" gr €.'1 
cmptv [ ..,1-J iuu. ~IH eer1 , ~m'J• til· 
sc rlptumr1 v~slriE::i~ 1.)1 t11e desert sc.1pe, 
$-~11 throuqh lrloorlshol eyes, nedt,_vl an 
unforgettablt- irnprr:.:ssion a~ rn t r what 
miq•·a 'oe se-cn dr1r, ·J ~ rr:.wlet>l 'f.J 
des•·r t ')n ·!.,r·. c:'1ti€S herP. i•YJrd 
r;llrt':l9r<Jr> 1y 1 0 m <'l r( lf-111 so no pr tu 
r r~, Jrd "'' b1: shDWfl vi l'IIS dn I other 
fill.' r r,c- rll I uP.tl<d :: n»~ . 

1 d::oh V ·nt fin ·1 1•<HT 1 1 nr1 ;Jtt' I tl• d 
ill JIll ~II lclf f., 13 , )' , t W._,51 v f l tf 
tou1h1ll s <Jt the '.Ve •• el 1 errJ 1 t l1\l 
Hm-,dlc~y~n H11nqD . . A."- " ·e ne<tr..:u ~. lvdv.J­
t rc.n , 1ml <.~grrcullurJI (.Jnds ,lfln.:l.:H8C' 

' 1•" mratu lau~ rn flue '' ·l:l Jf Wd er 11 th ~ 
aritl mea r t1 rlrl I ~ 1r:pr~c11ted ivlost nf 
111., <JU i•ult lrf'l ir tllr I r il·-1 v<Jii"Y .... ~ 
v· i1iYl •,ons irr 1gated - we '·'·'l:'' 1; v:dd rl 1 1• 

::.onr~ irr<go1t1')n n;:n l'reen prYt ired in 
that l f'!Jir:>n •rrre rhp tirn•• rl r hr1 t . 
Ant1ual 1 r ~~~~·itdtiL•n lhPJ~ r ~ 8 t•) 1 I 
111r l1e·;. 

TJ.,h~"1r . t ·· the , ·lf 111 ot 1he Um€1-
RcpuLii~· ·'' <Ht:.J '.V. :11 tJ l .ot , clry ~Um­
mel c!lrr ate. M \l day~ Jur r 9 0 ,r 5tily 
in l ltb-~ l:..t.:Jn tht temperature lt'cl!ed or 
ex .... eed8rJ 10!'°F. Sam.1r ~ and is 3 
? ,500 ~·e~H nfd I i ty vVI • h il I ich hi:.lory 

II"' ~ \ • •1. oJ f 'f i l ~ llJ•tlt>T 1 ld I 1 t I~ r s 
en • I o;r 111111re ; ,nr:l fct trill\ . A IJf' " ,;. 
. !lei P f JIIJ,I~JU il•'rp•· CJf <JifJt •a re 
'110 :.'1·. 111 J;:Le• ·t·r., bo: h tur reed Jrld 
klfd(le. t .• l altdlfa i~ rrriq:m.ld; wht-rl 
~.:trl ized a .. f J1<.1qe, rt tS c.ut tour 10 !:lght 
tin <t;!S f•l"f' ye.11 , depend ill') UJJr•t C:OnrJi -
li r·~ in """ io11s tJisll ict~ . I l.S. wH ieties 

f all31fa repOr'ecJiy P"-' 11)1'11 pnndv 
t hue. 

General Ob5ervations 

Wr::: cb""-"'~et.J that ,r!tJI. '-"'h u .Tii.IIOf 
loruge Crq, in thf ~ kraine ami In 
Ulbekistan. IKJ•Nev<> , it 1~u~ lrsscr 
importance in the 1'/I)SCI.lw are<t, 'iflfl stil l 
less in th~> fnrther north :...enr IJ' J area 
Tl is paTTern is ~tmlll r to ·vvestern 

A forage dehydrator at a collective farm near Tashken · d(ies alfalfa which is bagged as 
pollets and as mea1 in background. 

'Nuverr uf 1 r, r:!1 1 11 avo:<rl~ and l:!fl ible 
:onq••l1~ts. Th .. t ides Of , - ,.,h~ h.1 wn 

eo IW I'r n•t,Oilnd•IH ·ugh t n~~llf1 11W t• ; 

ov A l.,xan .iFr H f' .JII t , --;eng iH~ KIVill, 
1n,l 1 arn"" I me. ,.~ P 1 Jill!: I Rer u I ; 
f)'rlrJIICE'5 7 ()/ l'f !110 :.OtYJf< ,110f, S 

colton ,1nd one ,·,alf ol IL r . ._~ . It •5 th:.. 
.'v Jfld ~..enter r,ll k' ldtlJ shee.) pre.! l(.-

tl,)f1 a11d only China 8\ cJ la~H 1 r~r:f111:U 
11 oCJI e 511 ' h m IJ/bd ist arl. ~j t~ wom"' 
in cl1arq C'f om: w llec:tive tdr ' ' visi w i 
sad 1 ""'V nnd11ced 37 to s ~ I sil kwPrrn 
C"('0r'IS ir 1ll7 . 

), r d:'i\ n 11 mh,.ro;' rnief n rL ~! 

t hr:-r.; w ,;o; 1.1 tr ·: " 1t.1ltJ '-JfOvVfl ,fl l Ot •-

lron wr h C•1tlOn s.,< to seve1 ye~r ~ of 
L')tto.1 Jftl al.errl,,fe<.J w .. h thret. ye<~rs ·· 
i!lfillk Beyond its use oS 1 fl.:•r [> rrc·p, 

~11r 'I "' :Jrd ~'-n ! h A11efJ ''> ••,h<'tt~ l~'l 

r I at "' ' n .par 1 nr;.. < I ·q I ,flct '~ r1 lm ,.,e 
1€ ']\IIIIP, l'i it'S~ n il rthPrt> r lt ·1 ~. Tllt!fe 
u Jlfllllrlf •1 1 a:;,urn..,lf . •v dovu$ 
~Tr;{olium spp,). -:;~t:O•J• i::JIIV rt J i.IOvl0 f . 

Where oil ~If<~ predarnrnated in suutltern 
dl eas () t RIJSSiil, clovPr'S •.v1"rc :•"S5 
evident. 

Tt 8f" i' an ubvicu~ly ,. 1nr t1Jrw,J m 
I J..).S.l . c:gr ir1tll1tr 11 f. Jnllf' "1 •o in-
( ea:..e r 1 dw i " o l I vu~- , p 1'd 1• d, 
E"r f.!ttllly '' i J..: 'trl I nu•<-~t lr er: al y 
<nlf'ldfP t th t S'JV<" lr'A~swt..l. J '" led 
.,< U' "' nnd t.on~unttJ r01et1ivelv rnme 
f~!ogB ~~·1311 I ~ tfiJe Of U.S. IIV<aSr•u~l.: . 

·111"' efore, f01 '1''~ occupy nn i Tfp'lr'.,nt 
anri int'to:Wsing!y vi tdl rwhe i11 l'.S.:-.-.R . 
~JI · ,, JIIIJIT'. 



'\r 1'•t nr r,IJ, PUS c;i rT cd ll r; , . .f , 
., Jfi ~"r rr0 n ·mm 'ntcrre<l in ....!V~ al ,·~ f 

~r ~ 11 Rur Ill rr·- rrh~ < . 

inr rnr·r1 P grc.:s!C' 
i'li< 1 .,a .1· ltOI1 1n all 'I ."<'S ( f lor.tg~ 

p r Jdut!JCt. Hid Jldo/il ovll 1n I 111\t' 

llllag_ nod t.:S1Jiril'>lllrr 1l , 1 .. vu:.r ng, 
anti in tron~ort , •'.v1 ;;q~ . Jftd f, o:..r~ . 

6"r r·r~~ 3·11 1 11 ur I prnd o..trtitv 
n rr .. ' u I ol eo. 1 lv I lrTIII!XI i 1 . flP 

. v .. R n 1 inr, If 1 .. 1 Jll'l il lllri tJrt 
1 h.rc 1S r .uo_h t mph .... ~ v rrn'Jut t•JII . 
(.I.OOthi'r an:.., 0 ll ldj Dr lf1,erest IS In 
f o r age r.rnr . rrr•\,er vutlull - ensll rn~1. 
drying methods, 1.md t'1e makinu of hay-
l ~a. lc1fU~·SCU i t: tr I 'liAS, fland li ll1), 
1n I II'Qdmg tectml'l1 ir'S 1• rd e~ll tPIIl•"H 

"'~' I •rng grven lugh pr 1 •r rv. 
~ '" l h:;erv£ 1 r rid rv ly l;:hs C"r , .;11" 

!C•r •L ,·(111.-t r; 1 <.; .ter•nir ,, n tr .r 
:orc_ Jrl cur ~(;rrt.y 111 ~he ~ 1 Tl''' . 

ern~has's sce1 " i 1 ,. 1.!•; r , " ~'-'Wilrd 
incroas\..'fl total lorat~ !')rodu ti 11. how 
ever, crrtain investrgators r•,:pressed an 
interest i • ·r·nl U.!::i ' -[,lticm~ and 
ter trrHQII•·> f • m ·.a~ru l f"r ··~e auah·v. 

Alaska's Interests 

Of <JII • ir , o..11 pol or nm ions. 1 he Sovir3t 
L ''l . illl ·~ o lherrr ayl i•·ul tr rrn l L.\1 ... 8IL1P-
IIf'll' and gerlllnl •• sm resource~ lrold l he 
·,n rnte H' ~I t '' At,•~l·a There i s l ittl~> 
·I!Jr•r .. ltllr~' in ,~.,~ ",, r.n<l nr>r • r 
Greenlund n i' l1 t1 •1 rr 1al P·"' 1 .. •h 
J->.1 1-;j • n r J A 11• ~ qh .J 1 1-

1 , r , 1 s .,.rJ,,• t~ r ll lr , "" nr ''~ ;n 
" "'' v. ~ · 'l' n. n I r11lmt ar 

1!1 I_ (;,- J I_<, r ... ~ .. r.. .. u tt tO J' .a. ltur t. 
th<11 11 A 1<~ . St11.J1 ITl(lt~ r f.Jr.JCJC 
, rops ..J own r , f\·~rt.l Arner ca. 
su lr i.l lhlf 1, Ru • 1 .-.-ltirye, and 
rested Sir r ·on , r I ·lltEHmeil' ne 

· .r. - a· - l rt1d tht'r oriqins 111 t l'tf" 
I S ',f' . In , ' I , Cr·m· 1\•r' 'wll rtl n!} 

1 ' vt C I r I .) .S. ~ -R ., r~ rPrf'l 1, e;l 
.. 111 1 ' ' 1 ., I, I c 11 t r ( f "•1'n o l 

1 1 • .t l Jn l 5P<. cr ' 

10 Jun~/1975 

1-L>' ynmJ a:.·:Hfo•rnorh' in ;\I~ 1-:J . 
esper.tcJII }I winterllmdmc~s . it I ·~ been 
l<> ll )I ' ill ll f ' oniS ( fOr'l!Je CH•p;, urn;] 
mrn•11~ f'1 ' c. ) rnu t be , ' .11 .i 10 t he 
I 1~h I· 1 .. IP "IIVtrcr ' 1 t f\f lhe na:n 

l. ~' '- ' r I rmru t t f' A 1° ~ rrr rr. 
m lv 1 .11' ,,._,, t. I ,, •. , :,•!r 3 S tt 
l...vl. tell 1 Jill I U~ 48 ~ 1<.' t ftell I cl ll"\ ll 

I n t e r p rrHe r N 1 n a 
Aga pi tova t r anslales 
q uesttons directed a t 
Uzbek farmers selling 
produce in open·atr 
biuaar in Tashkent. 

U. S. Team members 
examine a wild alfalfa 
in tho courtyard of an 
ancient moU~ue rn Sam-
arkand. 

, .. ,... try ~re whrlo th( oc I ro m otr "r 
l1 ~h d I lil 11t•.lq •f t l n V\ rIll 1r~ 

h t..ltt.:r ad Hll :t. to lt ,, 1 " ut; rh l •Tr · 
j.J _rscdk 1 11\urn J vlt"tt.r IIIJidl ir; 
mflu,~nu.' prtv, ~ rt m ,c,l, ~ ~~~ (2 ,41 . 1 he 
''" 1 Wllrt~tiKrruv Jlfc~lfa n ;\t.:J-;L: ' s 
for "' r it.ilJ• i1 l')rOiJ 31Ti , drrJ Al.1s~ : .-1nd 
••"' ' IN• r :3~ , a v .. r it.ty '' lf'lfi:d Lv Ire 

st 1•111:! r"~1 .'\q i t't I ·· ren•--''· liJ .e 
d iq~r 'Y t n rrtrnrirl"ltO~.s I rum th·~ 

u.s. >. R. ·rnH$8 r>l it~ we.:~• I Ot<lr.tcal 
lltv 1 rty. a • t il<' r t the~ 1 ":'1< lan rJ 
(llf C t il U.~ . ..:> • 1 ~ rrr I ,r in I --

t~ f- I l ff- olj I L .!.., • I '" tlr e J t t 
tht. ...,.trt,Urt .JrtCm!.ft: · h ~. l li<~d 

rrMrr·} j J! .lrur, fultllt.. (.u.rtriL<..tiU11~ to 
A.IJsf an Jg leu!{ 11 .. 

in tl 1 t, n v 1 p~ im oouccd 
10 thr l 1,S ' , Jnl ' ~, • iet lllliOII W€113 
t:::v.llu· lf'f ·1r • I sr'n 1 >I irn ·~ .',1 tCI i• · w• ·~ 
Sf I t d fro iJI H rn , .. , IJtJtlJr:l r i'll I 

11 rd•!l cl lrrr Ill( r .. <Ill i0n W'.fY rm 

f-. 1 I ka' ·. I t i; 

l' t(; 

tatloreu 
1reas 
un 
Jnd 

II l 

1 •t q t•r 
eft•( 1 1 

p I' 

ll•t t ~, , 11""'' 
I .:. 1:' ' 0 irl 

I f 

·, nnd 
I' j' IdS 

' I ar li 
rn1;.;i'll1JI n 

1 ho11ld 
.)•_: t\('1 n I I I 1 I Jn° 

or w :1 r ld, L. I• 1 l Iii 1 • 11 ,, rr 
t _c 'o.R .. i'Jnrl I rct .. J ll <.t:lllY k ) ;.:.. • ~f. , 

fo r · vah .. Jt itrn . 
F1)r tlr l~'ci5c'n , ~,. are c •t ic•11 . tr 

c ;:rdflr,;j l rre I x il 11(.1: rtlrerr -
ud;;ptco ,.., 
l ·n ·:c( , 
th" u . \ 

. . ~' 
cJdrnu 1 • .tra t..e ill ;r.n .t..JI L . 
nt)tnr ial 'I if' th s . r OCJr oJ 

REHR(JNCES 

~~ rp ' 

.s r . 

1. Popo, F ., V. lob•tnl·a, and IN R.1g~dr1ie . 
973 Agr rCOIIuP. on the Unrted <: II!S a"d 

t h!! ~ov1M Union. lJ. S [Jepartrr:ant o f 
AgncultUtr!, Economic Re5Pilu:h s~~~·cr: 
Fori!I!Jn Agriculturrrl f.t:(lrmmrc Rspor1 
No. 02, In D. 

7 . Hodnson, H . .i. 1964. EHeu o f photo -
pr••Jo(J <Jr. deVPIDPITll''11 <JI (lid r e~ISTBntt> 

1n ettalta C1op Sc•en ~ " J02-J.06 
3. Hodg"'"· H. J . W. B. 1 .. ,, ,.r, i!!ld J E. 

0"!]uthoroe 1953 A.askland re<J .lov~ • . 
Ao;u~ · ~gr cultu 11 E perimenl Stat ron 
Cueu l u 70 60 

4. K ' or• ~;a del, L. J . 1973 "hnto~ , iod' 
nyctoPt!f tnd p t•Prn rn ·'"" U'TIJ1 c• ll •c,r t{) 
g • 3SH'S ir A OSk . 1\ g• co P1 S . 
" II 14-~ ,. 29. 

5. ~feb£~ L J., nd R. 1.. Toylor. 1973. 
R~~.,r<"i> p Oil'l'." ,,.. t'l 1l1alh rn AI sl<4. 
Agwbo•f' .. ''· 51 , 18 20 

6 . KI!Jl)41lllld I, L J A (. w·a, n R. Tii'r'· 
lor :md J . J . Ko ~11'1 1 &;. Fall growrh 
oehnv>Or 3f1U ... nr.r &urvoval of FesWCo1 
1u hr,1 nod Poa prdfl!nSIJ i ll AI~\~~ lU m ilo · 
ence<.l llv frllllllOd ul adaprotion. Crop 
Strence 4 · 340 34 '-



RED TURNIP BEETLE 
RICHARD H. WASHBURN * 

Rod 1 lfnlf"J I eetll> or:~ rs 1rorn the M.:~nmJ.,ki'l Vall:!y 1n 

SOU liltellltdl A aska .Ll Rarrl!.>df! on Lhe Yllkon l'~iv~'f . rhi> 
l ,~rge5< IJOI~u lallon dllu lhe mu!>t seve1t> it fest<tl i 11s 11a\1J b"'•3n 
("ll (in the Copper R iver v"' le-, ' 111 Kermy l.;~kc ate<!. Tr IS 

leaf leedu t(_l · lt,~M ie of ' I e frtmily Chrysornelidile has the scien 
1 II ir; ria TIP n " £ntomoscelis americana P• own lt i•; <JJn • 1111 f') 

rnoorlt d 1s ttle Calc xlo prJtato be.!'ll':! , Leptinotarsa decem/i­
neata (Say) , llY som'" whn h lVI' fmgn 1rn wnilt :1 po·uttl hedle 
renl ly lcx'Joks 11~ <> du11 19 I hPtr yea• s n Alc~s~;a . 

Red Turnip Bee1le 

11"' ·lfi, It rrd t rrup heetlt: , w1irh ts 111- nw 0hvou~ 
o;tage i, :1 r 1tr ""v ,,1 n r11ve hr igilt roo, lidS tl .... P I 'ld . 11 1p~s 

down lhP oa k , ar J d L dd: r rrc .. i1e mid 11 .... l ••·arl. 111·, ,q,-,, 
; ~ hr JWn r.mqe, 1/H Ly :1 c. 11 ·-h. about tl e <zi...mt: J11ncn 
!.1 11~ n~ lh. ~g•; o! lhL r. ' t 111 'J'}Jt orcLr DiptP.ra , I.:Jmtl r 
Antftomyiitiae. t.,._,t are lumiJi:)l 1•> Ala:-.kttns. The lt~ tie eggs 

•Research [ntomologtsl, Agrieultum l ll~SI!a<dt S.· rv•~e. U.S. Depart 
r1v11t n t Agrtculuua. f>almer , Al n~k 1. 

~r~ lrJirl on tl1r. i)rrxmd in bcS~J • lust,~rs .1nd Jr• ~f nlter81.1 llV 
ueiJris dltri ~<.ti ! I 'lt•r.s. Larvw ilrB r ·IIIIJh··klrll!l'd, chr l brnwrt 
ai·m'E' <lf'lil yrllf'VI~ h Lrr1E'r ·c,')lh '.VI h .1 1'~w •lrrT h11r~ . '118 
bf.P!tP~<; ~ r · •ll 111t ·, ,, 'l I 'r I' t"ll nr>1' <W' n u·h tr r IIJif!l~ . 

Tl1~y Jlllf''lt<> on r p1o; 1~>•1 \ ! ··~ ~ I ~ If rr' '.Ttt · ·, ) •Il l tr' 
rJr~ys 1n II ~ ·<''II l .t 1q • .ey or •• e1 JC ~ 1 11~ 1 t.e I>L 1 .1 is 
,.Jfl!U Jll ll llu tel I (H Jr p (ill• I L. ll.. JrrtL v i L j 111-.; ,II:IUI t. 

Both eJ.Jit. nv Hvne of th~;; n:;d lur n .p beet I~ h<l\··~ l1t=n 
found feed1ng 0r nembcrs of the C.11)tt.l~J" fttlnlh' . indeed. th;c 
i'1sen arrl{;al ~to be entin,jy res1r ir:-t••d tn th<H tiiOIIfl of pi mls.. 
Obse vatit~ns tlius far ir C11r te tl e~t fKlr;t•hti ns •111• 111o1n urn.::Jt-
ly. For t XHrlii'IP, wll•>n r j·, plws W(l l~ "'t Ott• Ill clrH;I~ whFtfe 
th•' bretlt> hc.cl rnrnpl 1• ly t •3SI r-tY"'U I ftc 'TJI' t h•' pr rr:~r rir 9 
yenr , 'liV 1 f •:,. f c I~. , ·'·"P '" f•.IUilJ . 

\'llhRf'l 11 rPr II. r ,) I c·etle }Oplli;HI n i ff' II J<.cl y ,Ill. I, 
II""J , U!rW• dl ~"' S t l1b lh•" :-~\· I • st r I tn • . W .~.l 
•. J<.J(.Udti r·s llv !.,reo;;, <til 111''f1i)J?. 3 ')f tn» .abl fl;) f nrrl ~ 

~rnmunl, gru• m in Ala~ka we ~W.rt'l·, Jr JUre :L 
In C1n.)('l.1, the red tUinit l)ee", I. i ~ I ~~flO,, 1 S1 or rape, 

~SpPdal ly in rt10 ,,rail • provinces { 1), .n- I of C<Jrnm•Jrr.mlly 
91 own lnUSLard, a do~ r€ldt IVP 1f r·a1 I t h,n alsc' l.l€€n 
rlnstn u~tj,.,~ i'1 part 1)1 [~ril i~h Co lumhi.l t hOl!t}h H ir, IHII a 
l"•n.tb lern II lhl'l ~,,dSl I dP··as n t hat rr "l'.l no-· l)f 111 f.a&tern 
c .• nad!l, I t I' •;r)t cor r r-...reo J i •l"5 t i ") t hr r'~rt. r nil• lll 0 Llnitt!tl 
States. 

T he lci!Vul t ,~ , tt ' r~ 1 n II If'• tv " i•, ~~'I· I n, f" ~1 
t! •·Clii11Vi11 xl cr 11 ~ l rL 1 11;~ . • ~ 1 re>e lt tJIIV ... tl J ·,_111\J;:. tt 
. t!!-h On •.JPRC !.11\ .. h rH,I'lfU <h~Lil<::J llvt:.! , .c f"- 1'1-! .-
\)l d !iS . T tUS, .n ..::v!J~c . Ri'l~l VJ.Iey, tlu ... nv_, Lv>~ tlC.rt Ill 11"'" 
host plait! i~ tl '· td!l , rnuqurrl Qroup or th· qellUS Dcscuramia, 
·whicro I~ rreqm•n,l y ft unli Oil rnCJd .. itl8~ illl<i oth~~ rfl·;turl>erl 
d!6~!i. 

·1 be br iqlttly-et•IOre<l atlults arP. f irst nt t ' I ir ' ;-,r;• tunc .:-.r 
e<•rly July wh n rnmmr)u n• "'lber::. J''\d',' 11 V< -~~- J tttJI)o) , ncl 
nreter cu rivnt"d r·r1r- nt thr rnu:a .. rd /;-,11 1 )' (llt•lltW reoo -
b.:.~ge C5lllillo•,•, • 1 •d•~l ,.,,,~ 1 Al tliounl• II•J 1<;• •: t" t ' II I 
rr!.:ll ve v g lt:'"l lll an· ' • •"" ·l·r"~r'' I'' 1 ·11"111 u n tlttJ 
groJnd. hP. v,, '1Q:> <11JP&t1 .u11 IJ .Aictl. I ll t it\. J Ult J 1 ever 
_cem to I y. f ,!,rowrt in!o ~tll .. Jir , :he; c.rvj.J .o tit. qr J:JI1d 
..>lid ,hen aet up ;m.J W olk tW.rty . 

Aher lht. lifst ~vcml W•lO~s •Jf foo~fnq, lh•J i1 H 1f 1! 8 
I!OPIIIdlion ll~tmfly lis.;ll)f ~r •. ~h•" 'J<.'Ct l ~ nrr> till lh~r ' b•1l 
'lave dug ·mo thr• 'it'd "'''if'I,JI t!lc hr1o t~ntl I rx·omt: 1n.1 t iw-! 1n a 
rondition ~. nown ··~ ·l•·· ltValt<tn tr >I ·rttTII11 htl '111-tltr 11. ~.or11rl 

gr~ rdf:ners m .. v H 111 111'' prol ... 1 r; c "' r. ttJt o 1 t •; '')''"' ~ . 
lll:l Leo If-''> 1 r1y • 11 ·•'.J, 11 Jrn ,,. 1 lt ll•l 11 '> ·Hld l -r"m 

IE;;ding i'iyai11. Ft::<: f q Clll Jr.ue ; Jnd ITt 1 lll!J 11J LJ 'I IJ ;tr~ 

C'r:C' r 1r. 1te August . Trt<? ! . J~ts : .. lithe a• lults, 1r tit_ C.Jrr'..rtl•-
t _ases. 

Fo1 Utlatelv tim 10rl t JmiJJ ~tit: is eJsily c<.•11•rn l'rti Ly 
<iuplr <Jt1on uf diutilll}n or 1na'a1hion , insectir iLies used LJI:la ins· 
.tphirts Jnd root .:JQ ~ts. A lw. Cl., l lltr.=~l rrqr 'i re~ ·hat r~ducn 
or el lrn ilr<ltf' wr>r:rly ho .ts, ~'5t".lfrt~lly H n t m<.y 1 1111~ ,1rd . v.rll 
h~ l n tu ai i•'Vtcl!P Tit€ r'lfblf'm . In (' ()() I:<J~I' . lhl'l ()J lv rr~rtr·s 

!CJttnrl illf' nQ t h•J rrncl .ifl"'" l,' 't,•fr' ~ •• ll tll ... I , ol ,.] 1' £i.W ~~l 

ir1 [P-;tat inns >IV- r• Clll nr1r I,..,.. r·IJ ivc:s•ed c 10p M" ':nv• ~ . t t-e 
1•• 11stard ~ho <~r r ~~~~ • 1 ,.. nf h <wy l•!f'(hrtg I v II • Leet l ... ·~ 
b€'1orP.1h y r W• • t He Lf'Jf'. 

AI or th n •n I• ' ' 'I '· cd" lUll• th .. t tLvll Jnl (;l . l);, 

wer;. SBii 11~1., rl1m •9 1 by .e ·~ l 111011· bcc:tlt; o~. l ; jur u1g 
y .C:t' S 111 •:,•lu .1 t-tn.,\ 1r.1 ... nrd . .J . ,.but.d ... ' ·· D 
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In nxperimental plot 
tfials yields of bromo-
grass lplot directly be-
hind Director H. F. 
Drury) have compared 
fa..,orably with some of 
1he better yiolds report-
ed for bromegmss m 
our rieh farmlands of 
1 he Midwctt. Certain 
niiUYe !raues entered in 
the above trial have 
shown conuderahle 
pmmise. 

Climate Reversals and Alasl<a's Grasslands 

WM. W. MITCHELL~ 

lc 1Lie c.t lll{]tl " n wnrldw1d-e 
ln ,h tr>~ may I t'll II'"P. A l.t!"L<l LO I • LUm~ 

murc sc!f r• 11 Jn 1n :otJd 1 rorlu~.-r 1Cn r~n I 
c~!sv 1 c·.nO!L th~ u;,c ~1 11, cuol ~>-11. A1 

lla!>~v~ 111 CJ!I It' u t;Jo . Cllln.,uc 
trend" wo::r th ...q1;s., unr in tht' mr.r·nt 
past , provide €'.'Hienc•: fr 1 ''' inn1Hn~"lll 
dPt• r;nr~1inn · , 1' ina·e u· 1's). in ' 
r('r n· rPpOrt , ttl ~ EJl i'111011 {,I 1d~n IV 0~ 
' ::1 n~ s flJ< 1t8~sed ·-·rvrr•rn nwr t l e 
~1 nr,~ OJ ~Ullll " d tr'''l l WillS un rnan· 
f 11 ·J ~A II' 1r·~ l1 tl1tl Jb ItA mal nd ure, 
fron1 1 l. l ~tO. i"'ll be ~'" · 01 th1" c::.II! UI y's 
1.\'dllll cl HliBte l8L CuhJt;, \'·'~dther olltl 

lhe •.>nset of anoth•Jr rnajor diUugllt ure 
ronsidered cii:.11nct !J{)~:;tbJI i ties. 

·Prof .r.or of Awonmnv, University ot A las 
ka, lnsututE' of Agroctllrunl Sci 1\CM, Pah'tllet 
Aln~ka. 

12 June/1975 

~~ f' f "-':' n· i.t~hlrP-;; cr 1he 1r1onsoJn 
llrcs I'J r er etr·, n i 11 ' \.'.It>~ I A I r1r:a and 

!11.lia .J~ filr t'<;< J~l' ' ' ~ry , II"IIS'-(pard· 

mg ~ut•Hu~ ICvl rle<>t-1 r., , r111J tl·~ r· re 
unsrtrled "' ~>0 115 111 our 0 1Nn ~/wlwnst 
are ,;tni l i~ent Lol I ~ l=1vor.:Jble dnn Hie 
fAHIUus that ll.HIC ,._,urred 11 the past. 
In 1') 7A., crops it l 18 rvlldwc.~t \•Vere 
rftmin.5hf!d Slgllif iclill lly by a C?ll. vvet 
snr ing :md drouqhty s11mrm1r r:n1 :Jit.ons. 
A K•)nt in' "IT•On ot 1mfavC1rable :wwinQ 
yP1r" wnuld gre:1tly r"CCuc-e pro1r>1'l<'ld 
f •d_.r I Gn n ~ea!'"S tor t h<' U S. 
i11rl~, ot C llJh1 I'CUJ[') ! itlol_ Ill k1 
SIJ.~lilln r d:-.t yi t"lds Ur•f(•llllllo I J y , the 
Clll rprot bttl :~nLt' LeL·...ee11 lu'ld . u!Jrlles 
ar~d uupul<tlfon .cvul!'. . Pnelors u~ :n rea~­

tng ly st.nslt lve tJ Sill-'ll shilts 111 fuud 
suprl i ~=><. 

I TJf'ro\lf!d tec.llnoloyy and re!J!<Hch 
tinf ill)gs havl ( UII I r ahuted •o 1"\~ high 
rn•Jdllrtivrly ol th - Am•:Jrlr·m filrrncr. 
H o','J'''Jt'r, l_.. . v II 1rJ4h, 11 lC I F~7{) l ·e 
k' 'liOrJ"l rP'•IIn ~'f't nil ul e lt:flJY 
lnPUl f ,..t~ drop,IPU fr•)rn 3.70 to I.,H2 

(:>2). With transportat'n•1 ttn,j pro<.. s:;i11g 
reqL irement~ inci JriAd . W t:iliOI ies of 
energy wmr> Pxt:..:nr1nc1 tnr €~·11 1 y r:dlnri~ 

of fooc c ,nr amP.rt lr. l 97t •. co11 paretl 
With 1 rltin cd 7tr , in 1940 (71 Thus 
nw •Ill rP-a~ 1 l<ldU• 11v 1 ~ ; i:IS dt;r JrhJed 
II !!JII il h glH!r exr vndltUie of ( n~'rgy; 
furthermore, I~ ha a ·~tJrrc I <J lllltlg a 
ftJVv~dhJc ClfmiliiC pRrf()d • I d Oil lh: 
most pmd11~ti~ Cl'1pkands of the U, S. 

A bui ldup o f ft•ocJ IIJ.lluses in tho 
19""fl ~ and 1960 ' ~ rest.l1ed in the lf.>SS 
'Jrorl Jrti'A' land bnlfl!J retrH.;<I ' 11 " so1l 
b:m~ . " Nr •W lhl) In !XI "' 1rplu:.es are 
U' II ':it u Ll1~ j l!?rlldtlc.l is lor oil au I r -p 
IJIOdiiCWltl tn ~d} s.JII5 y W UWil ne<xls 
~bf meet our for" gn 11.m·~ mrl'· et·,-
1• ' " ,Jr IIOIIIi thJl ar v111 to c ur 
e~.-u 1omic heaf·h, iincl \t.;) hell) fC€tl 
1-t,.. 191y ;mel ~tarv 11-,J ,J8\.1u iG fn tile world. 
llu• .• ~ ver . a 11-ut l 1 OJ.l p•cd u• 11on means 
brill!fn~l le~ fe1tlle uoci n"-JrginJI land 
lntCl c. It VCition, Th.;s, co •t in iJerl in· 
r re:~:;.-.s In ~El arrc yie!lds. 1:. r 1:. b~on 
pr~J· t~:>!J, r.y I •<' chlthJir tr ~ tHin 



eve n with('jul 1 det:ri oral ion 1n .::; l lmilte. 
~he to mcast ot ~d w:rw c:hmat ic r-r·n-

cl ilinns, c,1 rf)llf9:: , is 1 w•bi•' rn:rl 1 ·al, 
rhnugt r IHni'lt c 1'\'P.I'WS t hm 1Jghn1 11 th" 
\¥-J I h.J t~ 11tJ [ 0 Sl !i lVII{ the 11.:>~15 . H IW -

I:lV€ 1 , nn J!l(..ll::'i:ls.ed d ., 1n;md kn r uod t· y 'l 
growill{l WlJr ldw irJP fJupi i) , ,Jlrlri I!> d f,ld . 
Un tortt JrlJ tdv . t hi:! t fT'Jn y c I these pee 
fJie \~I ll .J1e loi .I l.;h; L of faod al5::::1 
appo<Jrs ro i>e 1 flo . 

Tl1r~SP far~s augur i rn[lm tant ch.:m~1f1'i 
in ta 1 111 lan:J JJse. Eiecdi JS€ ,-,f t he 1 ising 
domancJ tn r gn •n tnr hUJnal- ror ~umr· 

11nn 1•-s.s 'II 'l in v,'ll l 1e ;w ,ul tcl lc t· •r 
hn 1 ~h i ng liv..,stod. Mute"~v!-l r , ' r~' p ldnd 

tor m1•rly devote-,-] to hve~trc" pa5IL re 
Wil l ua ch~,o~·rtecl I•) IL•I r<Jl!VR gr<H 1 !"ro-
d uctl r..Hl. T 18 de ~ 11 uf thb :::: c 118{Je of 
Ni!ll irrJ I F:c,;ourc""S oi U t,Jh St<~ t e Uni\":' 1 
si tv p1 edi..,ls thdt wi. ile th1> demanri for 
red mear W ill ·naease , li te land avaJ!al.Jie 
tu p1od u_:e 1near will deu;:~e1 Sf' (3). Reri 
meul ,. lle clai ms , " w i ll becorne a ltn.IJ I y 
prorl IC I w it h h igh costs and b"" mo-•rty 
p11..x:l uced TI U"l rarl~e l dnos ." T•trJs, rh 
n.:.n inn 's gr3~ awJo wi ll ber::onlf', E'VM 
nm•.- valu;;JbiE' for hvestocl: fj rouu t • ·n. 

Productive Potential o f 
A l.ask.a's Grass.limds 

How prt)d ... Jc t IYP J l ·~ A lask'</ s ur.~ s.-<;­
L~n J r,7 A U. S. "Jt>;)drJ inP nt o l i'·'lf •· 
~· 11111 re t :J•,k ~~r oup , .Jhose inwsl iudtivns 
in t l e Tf•n !lurv ~,rn~edffl the c rnn,it -
lll•'n l o l " U. ~).D . A. resea1c. il stJ H hPre, 
r•.xoqni- e<J ,6. 1aska'G ltiyl1 fx..lelll -al fo,· 
i.I IJ~~ pr.Khu . .tnn. -,heir report (23) 
::,tctlN . " yh€ gr,lSSP.< w uw surpr i~HIQ IY 

' ast , ta ll , <md vt!JOmuslv rm rlearlv J ll 
oren LJ re&~ of ~'1"··11-d • 1i 11•1d nr p<1rt i1lly 
nr[l inGd so ils ... " Nat L '" ' l)f35'>1ancl.s 
o·l 1r dbow anrl lu::vrm ll tnnhe rl no; in 
A lc~s k~ 's mou nt.n111 ~ OIJ"S i-Jnd r.or:~sta l 
reg 1••ns. In foreslf<"l Cll t:'d';; g rclsslrlnd~ 
d"'\lf.'!np o n c iPl'lr 1 1qs created by !il8S c•r 
, r1 e c.hanit<'!l ffi'J~n~. These g1 assla rxls 
compur-;j ir ' p10UIJt:liviiV to ~OITh.1 ol tht' 
I.Jet tH ran!:)eli'tn(js of tile midwestern ta ll-
gr i:lsS Pl di""' · Y iefcir of 1 . ~ to <l li llOS't 3 
tom. r:.e1 JCr<' ll<'~ '~ heen obt[j i n~ on 
f'l<l l ive, undtstur ocd 9 1 assla rtd~ In Ahska 
( 16, 2 1, 1mpub ltsher.l d lld ) cn rnp •• rp('j , 
o r examn le , wit h <1 y ir-lrl of auo 111 2.5 

t or ~ pe r acre r Jr PXCE III:'n t ranrw tn 
f'H: r<-~~··1 C/ 41. 

How 'WYII do tile Al'lska11 soils 
r •'~pa'1d ~ovt1er 1 cui tiv<'i te.J Jll I t.::::J fl\<1:: 1 t ed 
t..J stands o f m.1 na~ed !Jros.seQ AtJa lll , 
1ielus L,:Jiilnare f;worah ly wtth those 
1 e!JOrt •.Kl tot othn st<Jtes. Sm•Jotlt 
l• rorneg ra>.s (Bromus inermis) 1s the 
n•ost ,-o'lmto 1 tl y 11 &;,d tnr <Jge g.r ass 1 n 
J\ lR skn ·md IS a <:Jn l1J f 1r Tmc~gr i'lf 'fOSS t he 
n rlro hArn St<~te> Jl 111"' MiLJ•,·,rP.~ t r1nct 

Nort i i'M;S1. S•.•rne o f th8 better yield s of 
brnrnegr ~ :;:; r·3ported 1n surh st 01 tes as 
Wisn :n s1n ( 1/) , town \.hi , lll 1n ol c t 1 Jj , 
and P~n nsy l v.:mlo 11J hav11 eqt1a ll8d 
auout 4.5 to ~-5 t ons P':l r aoe w 1 th 
app l iw. ions J I 150 to 240 l b~; of rll tro-
Yf,n (N) pror xw Y u1l. h ot ~~.b I c; t\'l'!r 5 
t uns pe r ""re lJ.'!IJ8 ho;o:Jn clH-11r.et.l in 
AldSka ',Ni t ll les:. tl1 il ll 200 !IJs of f\1 
Jpp l ie:J 1213, unpublished u.J t->1. 

O!trer gr<ISSAS nat iw tn Alask01 <1 lso 
o ffe r po te n t Hll. In a corrJt.><HISI ' ' 
betwE'sn rat~ve n 1 t ~egr,i~~ (Arct/Jgrostis 
latifo/ia) d llcl 1 hP. r ornmPn ... lt~ l V <l~ iew~:; 
Pol,u bromegr :1~ and Eogrn o t imothy , 
k iPbesocle! ( . 5 ) nbunnod h1g her Vield !:; 
w i t! , ur.selened rr•JIHiBI o f arclicgrass. 
The arcticgrass also ;c.·xca>ded the c...tt,er 
1 ~"11:J variet ies il" crude prote·n rontont . 
DnuiJt l e~sl y a sr:r€'€1l1111J 811<1 St>lect 1n n 
program •·,•ou ld produce super ior t ype~ 

W•ln hlqhe< Ylf' ldmg Lclp1nty . Su r.h a 
PI UlJ•iilll I::; tllldi?JI.ViJY. 

3ome flX.l'Jptio nai ly h'gh yields have 
bee 11 0b ta inf'd wi t l1 d oo Jc.c-lion of ind ig€-
n o u s [)en ny hjj i rgli:t55 I Dflschampsia 
IJermgeniiS). In wor" cu rrent lv 1 1 proy -
rr!:>5 ov1-r 6 ~ons o t ow n-d1 y m al tel ~r 

a rp (1"\V!'r 7 ton ' u l 12"'(, m o isturE l li:IV) 
hdve l;t=.en ,.., t"1ev•'d with 2 c 11ts Jn on e 
S'·il5(111 ; l iUW€V8 t , l r1 )1JJ'Y IJ nU ~ r th1.; h 11-
llt!St sv~ te:rn I '~" le,J tl:> rcJuLoo y iekls lr 
the Subsequ•JII l year. fmJiVicJUal 1 ypn~ 
<.:t1e l:>e 11 1(J SH iec ted tha1 II'I<JV S I JSt<l i n l l i f.l~ 

y itt ld s unde1 ttarv.-:st pn3·ssum. 
It is mor~ difficu lt 1 l l)fJ tum IJi t.Jl J 

y l~lds in t~ re<)S c i ,1:\ l>ska with strung IV 
acidrc sni ls ·~ ing av<J il <~b le commercia l 
gras~3. 8 11t I'Jtlvr. g r 1sse ~ growmg on 
smne ni Thr3s8 Sol P.S 1rB valt>.ll )le furc..gP 
(f li'!SS8 5 i:ltld ltil id ,I errr!il\lhJPS I (' Ill iflrrl 'Jot'd 
y vr·lds ur1dt:"r p i JJ.)er m.:~nagem•n 11. Bl u-a -
IU in I teectgr,:Js~ (Ci~/am<igrostis canad­
ensis} is the 111 inLiPrl l r. ~ L,ve !Jril~ har 
ve~ted In pla ~"l:! Ett !hi s t irne. Y ieh1s n f l 
tu 2. 5 .ons per acre hi:lve beerl repw ted 
(1 4, 18/, bu t li P ro 4 tom ( h ~y basi5l 
hnve bt~t:n obtained us irxJ 1 SO t o 190 lbs 
n f N per acre in exper iment fll w 0 1 ,. sr 1ll 
in prl iJr€'ss. 

T h.z reseEtrch now underway With na· 
t iw A laska 11 vrasse:. woukl become even 
r1ore V<lluab 'e slmu ld tile Prt:J ictions of 
d deter 1flrat'1nn ·m r li m-J tll mater ia lizE. 
~hcse gra~es rJt~ve ~xroe ri ;;n 1~"d trnlfl r, t 
qiac ii) l cu es.5 , anl1 t nday srme r c JJt• Y 
f oo~b i l at c oi a pcorJg lacral n;:;t u ~c . Sur h 
spec ies U' r•"il tn r~Til-' 1 c l )l f"H"S J.'fi'·ll l,,pt rl 
h l s ttu<: l lu n s ,;. ddi:'r ll'l,n t i ll" rJI JJ m. Th ~" 

VIIJ Or 'N iTh w hi vh so me ot t hese qrJ s;IJS 

urow i11 su!Ja lp ir. 8 to " fpln~: Sl tu 1 l !D n ~ . 

wl1ere d iHIS1e·, ore LOC1 k~1 t:Jnd 'd ow1r·:,J 
sea~on~ s.h orw r tl1u11 111 the agr icullural 
•, ,JI Ioys, is wi tne-ss to this fC:J• t . 

Rangelands. Assume Grc.oter 
Importance m Struggle for FOQd! 

Arg~.;;: Jt:nl~ ur-: . n UPcl~ lnl.J th<lt th,; 
O'JfiW. I s1on of o l.:mt t jcsuli! 111l 0 n•raCJt 
p rodut t, ~~ •i w;;steiu l use of t.'nPf~IY· D 1. 
(3corg,... Borgst ron 1 o1 rv1it. l Jigat r Swte 
Uni\lllrsi1y is quoled os sav ·ng, " The 
l iwstod nt the 1rr:h vvOf ld i5 in d 11 er: t 
DJmpBt iTIOI Wlfl'l tili~ l111mans 0t tf'H3 
poor wm k1" l L:i) . S• vhenr s. et auou t 31 
W'el t>::!n t p1 ot~ 1 n, C<t ll r r .:>J u•" !o,Ubst.an-
, •a ll y m·::tr,; pn::aet 1 f..l•j f ur il 0 f energy 
mvestffi <hllll c .~ • ur.t lrl li ~d Lbb l , d 
al wu . 1 7 fJI"fa!rlt pm tein , cJ r 1 HI'9J meat 
a i rrld l5 ( 101. 

I'-Jever1 heless, t l1 ~ f l.. 'o'.'il l ue a U)rl--
t inued dmnand fa! rneat products ( 11), 
both becau~ 1)f ihtHr d esi rab il i ty as 
food iter1s cmr:l becau>e uf land ..1se 
rons idE!r~t1ons . Lmvls pnorly sw tcrl ror 
tll l ttg--- <Jrn he~ l left 111 grw~ nr n thi:! f 
VP !:J t?trl l tVf? <"'lvf'r . !.l,nirnab :<111 h;m,,~~• 

<11"" enHgy con1ai11ed m ll 1r~ lardge ar 'll 
1 "lld" r It tJVrt ilal le w humnn<, 0 1 he1 wise 
mtJc:h ol thl~ fnod enerCJ v INLJU irJ be IIJl'.t 
to 11 ,;r . 

The gr.rs;J;m<Js , f Alc~s ka represAn t a 
tremRnclous f i:i'lgr rero11ra3 ( 1, 19 , 20) . 
U !LIFI •n1 orrnl:fttnn ~~ ' 1vailab le. hnVV'?.ve r 
nn <'tnirna _i'l ins iJ( h1Rvt I llrlUN gra ·lnQ 
svs1'='1m . R ... ~pen c~IJI.-' :J:ltns ut ~ o I .5 lbs 
>J8J J ay vve re l ePOI IE>I !o r an imals r 1 a 
m ixed llcrrl ol huhtc>•n <tnd red j ;me 
l:.citl l ~o~ y~a... mq -J,Jr a f) O rlr~y parJLXl on rr 
~.U IJd iJ r 1 i, raniJelt<i iCl I ll SL•oiTIIC80 l r;tl 

A laska !6) . Gr::uiri<J 11ur iod5 ul 4 ·1) 6 
months d Te possib l~ u1 main l ~nd A las· 
ka, 1nd Y"'l r rot nrl qrfl< ing is tho pr011. 
t'1ce 1 11 u; l r~r>rl s n l tho J\lf'tlt •dn Ch.1in 
util i.'P<"J l nr >hE18 .J und c.:.JIIIe rr1 1 ~~ru. 

Unlike gttt5~ l ::mr.fs in mtmy o l tt llt:' tem· 
fJE'fJte .U>t1 11'lr.H e r.ol l ltlf' rrt TE(jtOn<; tl at 
e xre r i ~ 111 ... e a mrcl!>tJrr•n2r, •II ,, -rtNm <ln t 
per iL'{[, g • .:~zetJ gtassl;m d s i11 .~las~. a cart 
remf'.lll gr,~ n thr:JLJ!;Jhout th e growino 
S€.J~0fll• 1 If fall dt•rn1a11 rJy seb 111 . D iver-
~dlwtion w1th establ i ~I Jed pa~tu 1 e •Ja1 1 
impmvt upon g1 ;uirlg putenti<.~ l 1111d 
l eng t~'=ll the graLing 5i::li:l50n. 

Uo~d Energy - A Waste 

T hP pradtk,t rvr y o f A laslt:FJ '~ gr1<;.-;-
lanJs nnd c ropl,lnrl<:. ' P.J:>resenL u lllE'ilns 
o1 u til r ino 8ner(J v ,mu mater ia l~ tr·a t 
O<herwiS€ would oo was ted. CtJ• r€ tHh1 , 
fuel und ferti l 1ze~ ar1~ ~JXflnl tP.d , and 
e nemy is expe•1ded in f l8 11 namp•ur t , 
tor thr f11 orlt lnton o ' tncofi 11lsewhcm; 
IT10 r e t- f'El, ~fV IS ff?'liii H j 1•1 ~fltfl S(>fl lt.'flt 

trm torxi 1· ,1 k 1 A lil!>~,a . 

Oth e1 LonrJii10ns rJI~v ~:~ r ,uJJ 1il'J8 ,1~ 1 i-
ll l ll Jl ,, f usA u1 thi s Sldte'" re :;(, Jtr-e:;. 

1\grr~..u l lU I e 1 €Q Uires lat·Je q uar1 l1t ies uf 
w11ter - i 1 i~ thE: l ar ge~t rr.msurne1 n f 
vm tBr an Ill€ Un ited Stales. The growtnf'j 
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fl• I ' I t t • n<1 1<. 011 t I" ' at o If 
w •r r ~so r f1'. t!I.JQI"'C' f11 ) 1 • t 1-

L lv . AI ' a s <J proflkn r n \ 'i:Jtrr 

r " r , 1 d 1 ' 11 r tl r~ A w ll"r 
orH.l JlliJIV' l On Pt)il r dl 3!id n riiL,r·rl 
affJil r ~ cen . lv ~u nnr nl1'1tl {OJ , 
" .. . .A.IaskCl r t:r:e,..~ • < lr11u' t h<~l f , ; 

lJl ., preupililiiOn uS II the lllillllfan11 
Sl lt(lo; CQffiUilled, 300 lhfJt t...'OflrtltJlP~ 

the i.>rgest omount of uri ;t:'li \'llh"r ur 
lh€: count ry," Wa C<Jn cour '" 11 waste 
of thi; '·dhJc:Jl!l~ r•1SO rcc ill tt at of 
ltr' II JIY r u iOrH'StJI ldO d11 enErgy that 
al!>l ~tJfl 1111harvustecl durnrg tho foi11.JrldyS 

I lllE' r , 
Lvn r,rvd h n can bn deti11+< l s th·~ 

vr·•! , '" I our 1 511 li Lt' . /1,1 1,. • 
h1 ·•W r liunte on outsr<l10 foJd rodw -
trr·r hdt depletes /\IJ •. J c:urt-Ad lrr~; . 

energy, w· iic allowing er •·rqy .rnrl mate-
"i ' . 1 h w,.,st<x.J , 1us1 l)a quest inned. 
It i• t r>lP 'N a r iljor n'lSCssn ~Jnl of 
Ac~.la\ 1osnuru>s lrr ilgrlcrrltural p~r)­
Ju~-t 1!'1. L 1 
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Sta C ·eerier 26. 

A collection of arcticgrass 
(Arcrt7grosrts latifoUB) 
orrginating from an Alas-
kan tundra situ. Thn stake 
m the foreground is about 
10 lnchus tn leng1h. The 
collection demonstrates 
unusually robust growth 
for material that has devf!l· 
oped under the cool, short 
season condttions typical 
of tundrn locations. Arcta­
yrostis is strictly northern 
lstitude m iU area of oc-
currence and tndudos 
forms adapted to arctic, 
subarctic and boreal for-
ested conditions . 



Cattle graze a mounlain nmge~ond in the Tolkcetrtas north of Palmer. This range hos rccoiYild !."Onsidcrable use by cattle since 1953 ond 
conJim ot a rich mixture of grasses and forbs. The plantJ attain a lush growth by midseason. 

B!uejoint grm;sland (Calamagrostis canadensis} afford$ good grazing ln. early summer on the lower Kenai ?1minsula. ExtensiYe area$ am 
dominated by th is cool·sooson, northetn-adap1ed grass in touthcentrt~l and southwestern Alaska . Yields. of o11er 2 tons of dry matter 
pe.- aae have been ertimatlld in native undisturbed rtands. 



Tile 'llodern d i•iry cow is d pr ime ex .. m!JI· ~ of t1ldn's 
~JIIteasing urqe tr improve '-'" Oi,Jlure to r,erv~ I I~ eaocemnL 
l'lttx:l~ . Onqrn ... lly as JIJ rnost rJthf'r marnfllais, lhe cow pro-
vid~l milk r"r hrr younq um1 thny 1 Ol•ld Sllbsist on an ildlllt 
diet. TltPrl-' Wds nn -ea>"n to pro·J11u ' rnd; n exces~ ot I-to 
at,t-et ~ n f thr~ r,ut·Khfl!:, Vll ; rr f.act , mr k l<OcllKtir n beyond 
tlte rmm8diata n8€d u the.; Ur'Q m>ghliHl llei>'Ler i uu~ tu the 
heal 1 , 11d Wtl! b~inq o l tl">n mv• 111. 

Man, huWt;'ICf , Jr'lcuVt~•·J t 1Jt milk from n-,f UcHIV cow 
Wo1~ one 01 I ! lll·J'~ pel~tC[ f(){"((~ C.Vrl i i al,j~: 1v l nJmiln 

nutritioll - for adults ;md <Jdc. les .er.ts J. w•dl <.~ ; fur c'll urer . 
fl"\l> 1 nw acqarired unique ·rnrmrt,-tnGf> i r t 1e uff31rs of rn;m; 
nroviSI<~Il of ruod or hPr yr11rng i)ecdlll s·.condary in in1p0r-
\dr LE' to h~r .lbillt y to pr -vitie dairy oroducts 1 )f ,1n evor-
~~IJandng h1man 1[lne111~ Because a f hf'r nllw sta u~, " ill;! 

d;nrv r , :rv 1, 1 ih?E' 1 WbJPCiert to rwn to:!ri sel.:! 1"1 lor rriH· 
' liOllll<'tior. fdr .r. cxcer,s u l !hill rf'r trt>d ur1der a wIn, pac; rr I 
ex sten<.c. U..Jiry c.altiE: btEo-!d PU Clrod sel'r ton . or ~vN-1 '8 ;-
ing I VI , c.f milk prccuCttuli rnu~l be ttmper ... J vvr til n>r O!., .r· 
tt-1n iln(l conwm fu r tl1:; physiLal <>nd I-'~ ystologi :<l . lm l ltJ ltnm 
in her ubr liW to comurue feed eind to tran~tomr .e-. J rn to milk. 

Seeking Answers 

One mioht rrri '"" 1 "-'~ quesl tlll ; tf t 1e dn!ry 1 (.w c<rfl I oe 
bred and Sf!lo<..ted for w r-lti\]11.-r l~:vub u . mi k p·f'rl\l'tiCJil , • d ll 

~he ulsu ..:onsume sufh ienL n rt ients tu mr"d the. reautro·:t rlCflL 
prediCJted by her gendll pnton ial fc1 1 •i lk sa'-relion ? :)eoking 
an5W(ir'>, we ~l aced one o f lile U11i.., si t y Ho i trin '~0\'V:'l , 

Alaska In ka 1\r.tor A dS, under conrinuo11s fee<l in tale sur veil-
l::met: trnm 4 October 1972 thrc>uqh 20 SP.ptnmi>Pr 1\:373. She 
was 7 year · old r.~ n .-.. ()001'11lber 1972 when she gave birlr to 
her f t1il nl . Pron Jcin 1 '! I ~ t on~ 01 m1lk. te:•lflg 1.H perr>7 n· 
miH tdt dmr q lh• l'fl•,ui g 285 davs, ~hr g<tw IJ th 111 lr..r 
.~ixlh • ,.[f cr . 21 No-..Hnber. 

"Prnltr•o;o• nt D.mma l Scierlce, Unovilr!rty o f ,'\l~>skv l n~t iJu te of Agri-
cullurill Sc1encM. Palmer , A lasl<a 
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THE ffiODERN 

DAIRY COW ... 

on enigmG in our time 

A. L BRUNDAGE-

Pric1r lu urlving, P.. tla:; rr:u> vt•d !JJily <hlowJ 1 ,e c I tour 
pounds o f ll~n1ro concentr~:~l .. ; ofter , .11wnq, ;l.~.o was fed 
ooncentratr:;:. accord1r1, o ht_,r level • r r i lk J-lroduct on. 
Pou•]hagE: Wi'IS provid~l tree cilm~.-e as JI<Jqe ilnd/t11 t ·•Y 
thrct gl-out the 1 imt: :.he ·.vas under ~.trrvni lt~r CE'. 

~/ rl k produ• t irm W'lS woig ed and r~corded tvvir-.-• d<liiy 
ard sampled e<Kh week tm r1 ... ·1illdli •ll of pc.l( enl mill fat 
ar I S<rl itls not ldt. fiough."J<.r c>r 1 ~om~n1rdtt· mtakes wvre 
'"'f'ldf'd ddlly ilnd S<tnpl~l ,,~, ..... w~erlv tor labori'lt(uy 
analyse;;. 

• JbOrdlur'y' i:tl'lnly S>J nell dPrl (lry Ill I •r , l .tUtle p rn tun, 
t.:~ll Wdl s, d>-id uderq_n _ frl~P.r , ltunlr1 (72n- h2S04 ffi"' lr• i) , 
ollU ilr v ' trt> d v rt o~tkr rii!VI[':f'IE"' 1 H .. €. Dlgu~ !~rilly af 1800 
S<JII\ples V-"15 CSI im tlE·tl w itll V;:m Soe:st ·~ summ lii\ID l!fjUutiun 
(3) usin<J ddlu lor cel l w,lll5, '" iri detergent ftl1e1 . • mtl l1gnm. 
l ite di~ •s1rbi l ily o f CftHiO protnin Wo:. l:l~·:.unrx.l 'o ho~ b5 
jJt~lrnr)t l•1r thf' roughCI!J€" nnd 90 ocr,r'lt tor th•- .:un~.::ntrutc 

IPd. Dl•.<.:,.rlole and " ij!l6h lr. tti">i<' ~'lli!ffl';' ' 'ir'f~ "''trmated If 
rnr-q .. r·n uri s pPr ~<.il llgrillll 11 teed frnm <·ll1 1 l.t ,,d r •v rw1llt!t 
d lg"'!stll ili ty a cc,rc liPIJ tu equutron ; .uqge:.1ed hv J. l. A~ i<i 

(2! 

D igestible em,ruy 1\9.0 D'VlD/n'l - 3fi0 
lOOU 

tv1et~:~bolltal..rli:! <>r~rgy = 34 . ..,: (.JMD(u..,) · 15 
- llJOO 

TI•e prute n, d gP.stltlk~ prole 1, d rw st1niP E'netuv and 
nM>Irlb· i1 I IP enr.rgy r 1, ,xocy tu ·n-et c:l~rlv re-1• 1 r8rn r.n 1~ I tr 
body r nrn l<>rtnnre d lld tl " pradur.l!o 1 w~>n• <It- e• · 'trt ··J /rom 
tile Nntiorr;; l A wdernv 11 ,r,r"'nc<~ Nl lllt>nt Requrrcmt> ,., ctl 
:Jalr y Catt le ( 1). 

What We Learned 

:::.o .," of t ile -nor · rmpor .1nt inll'rrmtr 111 obtainf'rl ir 
;tu~ ~tutly s illu.;tmttor! rn r I we I 1or nin' wr>d s f)OlJf t• 
1resh~c:l1 t119 and the 42 Vi8el,~ u' I '"tl'ltlun I.JilriV rnilf prn 
Ju tron P~>"ilkr>r1 < 74 1 j .. mund' by , 'le lUll WHPk n I d~drn, I 
prvgressrve ly ther P.af ler . Ari.Js wu1ghn!l nl•c. llt I ,7UtJ r unrh 
pr ru to p.#llllltiurr . ..,.-her- reap it ,nt drc< in Wf nJ!lt t.J .lb'.JUI 
1,400 Jfllncls d[ l ire ::>l<'llt of la~lortrnn c ... r 00 -ttribuLed tLJ lit~:< 

birth of lr~ r calf arld thu expul~ ·on 1.•1 he 1· t;JI rnt:mLrniiP.:,, I let 



Milk {lb~) 
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Ft!JUrll 1. Average da1ly llveweight, milk production, metabohiable energy (MEl 
a nd d igestible protem (DP) requiremenu, c~nd ME and DP intake5 from t he 
total rat1on cmd from concentratei fed during oine Wl!eks prior to freshenmg and 
for 42 weeks thr.reaftar. 

Tablo 1. Total Nutrient Intakes and Requirements. 

Nl ri f: Numenr_Bequu ett oe• ts 
tfcty S i l.~qe Cuncenttmes l (Jt<ll M.::untenance Mill ~otat 

f'rl) teit, (ILst 388 472 809 '1547 G49 1250 1898 

'Digrsttble 
rrn t•'lll fibs) 21 i /Gv 7L1 1191"1 ~41 / 813 11 31 

Dk)llS1tbiL 
ene IJY (M.;alj 474 1 5G47 Bi 36 \81'il4 76?7 10559 18186 

~~~letabnli;-.,o e 
en tqv (1\1.~11 38()'2 4.J5f 6480 14B41 ()247 8222 14-169 
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w8i!.JIIl rem1inc-ri ol, I out 1 AIO f.l'.IUIId~ until ltl\.. 24th '"'t!"K r•l 
r r(l'JIJ Iii HI dnJ 'h"!ll jnrred~8U ~ i:'ldlly L 1,57f, ,JOUnJs t,y 118 
enrJ nf ·n <tudy. 

l1 td i1 ly r~q,Jirtonl-'nt• .mrl intake!> of 1 nr.talJol i~abl• 

( 'Of r y .nr' liJ"'~II I In ·nntPin 1re ~l·n 1 k strdler' i11 Flr:J:.Jrt 1, 
111•1 1rl1 "' tt·n r 'n 1 l•lltl r of t l•" ~0nr.~nt 'l"' f)nl'lf'1 d lh• 
(. I .. l•, llllril'd re• .. , 111Pflf5 I L0' 1 ~n· r!.JV <Jnd r ('\ten 

e:o.L _Jed 11 t ,_,__ lht lJqh I ·~ . irr.l r • • .,,..h <ti1 r r-ii'JHI'I; 
intc~f.ec .... l<.l. ~ed d n. fi.J II •Iflt.o~t, d Cki-!lli:i.·. 

Tut. I lm,,lc~ Lt pr~ tt 1 111 f.;. II k PI ' ••In, dafl•",tlbl~ 

en• '~!.' , ml metaiJ•~Ia .,1 ·I< e11 n:,y frr .1 llr-v, SJiagP. un co -
' 11t1 1 re li•.to'' ·II T ,IJ •: ·1 with t'Jt Jl l(iqUtretn.llL ol tl•••S<! 
nlltri t:llt5 for hOd\ r uill •"'n:Jfllf! rHlcl '"Ilk pro .JIII I 0 I. Al -
l 'J<Jil l hf' \()tal p(·' l "ir rectllllemtnt ex• e;(lt.'t/ L11e total 

irl 11 , Ill" rotdl require1111 tllS lof diqest1ble proteirl, d1ge~till·1 

e "tUY dl rrv:::t.,boiJ".i.ll•lf' "m•rqy W"'r" l~s~ lhan tota l mtak•jS. 

How Does She Do h? 

18 June/1975 

Wt qh rlrld nr ~· LF. r ,u . PreS! mably ~~ > trl(.fl wa:> 1Ui~ lu 
Jrr•>m'l i Y tl" <i• lVII r. nq f(·T·" "'"HI t 1e rPpl n · ~L " ent < < 
I•Qdy 1-d-JI-'f\~5 PI•'"IIJ.J~Iy u · :d . rot tl llllttler t Hlf,JI-n l''" IIIC 
81ll 18 P••r c;J o . bl IV81IInl1 •·, \ h r 11 11 h d·•d hr,th l'h"Jd 1\l'e ;md 
posr . ivt: nJlrt~nt biilnll•~ :.r.J'i Cflll< r •. e totill expertdiwre of 
nutr it!nts. 

Hnw~>~.>~r, 011e must questlnn til" _lftt enfy 01 stlnng 
ex(e--~ fPer' nutlient~ in bouv •tssue~ fur use dur ino t. rl,• 
lactJtJnn when nutriont ~~ ii P w1 ts f>'><:C8r:!d lrllJ-<e.lhe net 
.;; lNCJY v.~ 1 1 h~ 0f r r~ost fe1?fls ' ' I ndy.,veiqht gain i:-. L'ne·hal f to 
tWr'· i rl< rt "' 1~>t en•;rnv va ... f, 1r rrulk vnthesi~ and hody 
ffi<lll ll• ni:flll'-' i 1) c 
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REPORT ON THE 

WESTERN GOVERNORS' CONFERENCE 

CHARLES E. LOGSDON • 

1110 ,97' V\•l.!~tmn Governors' Conlen:!t .ce ot Aq i<..lllt11re 
n;~t tn Bill in]~. Mnnt.:m.:. , Apr ii l , 2 , ,,nd :: 1 con~;irlm tiu" d ell 
tssues ol er.~rgy d· vn.lopm,.nl unci :11 ·, ul t11r ti prod111:tir•n. 
0lJI<"!J<ltio'l, ' rc '1 the 16 'Nf! tP r s:,, es ·n· I 1d••d r~:JfPS~>p' :~ 

Iiiii-> r ': t, IO and natiCnill lt:ll• l trq.tnl. i'ltiOW r"r!Yln!l I frnrn 
enr~•gy III'J,tsuir:; )nri tr3!1~nrlcill,..,n ,vm.tal .->s, l"nrl'"lf 
ldnCh• rr,, IJIIIV"'I j y I" ·I[ I' ;m,j ' E!f 'l"'-' fl! ltiVfS 0· VMil" Sst k 
ar 1 f, rjf:r;, JQer' 

n11• ~ d,l'1'~ Wt. ~ S 1€1l t IP fJ •- n•,J\IC Stllrl'/ dlld L.li.:>lOUrSS. 
Ntnc wr "- l f ( ,. rt ;, ~01 In . 1111!) • l UI'l"it'IO,JJ reccmmcr ldo-
, i r ~ !Jr ~'""''t..l c.Lit n , were !JII.J.MI•.:.d ulld pr• r,enrccl It> 1l1e 
\J• <.!• 111 JOVunor~. Rear.•~ ,lf t~lstimr:.ny were Pfl•VidD<.I ior tile 
Ll. ~- Sor:ot .. J11ri HC!t ~cAy i~ulturol c~r1d Interior rc-,nllllOOS. 

fltcm ··t•loS a !W""r 1f 'on·;en!iUS tl uuul}IK>U1 tlw; r-nfer 
f'nce tliilt: 

1. 

2. 

') 
'-'· 

A national -'" icy (11 ('flPPV r 'IJ I rr. enrv W01JI11 
re<"l'lll6 (1 m1jN l:'rH·r JY·t• ~u•Jrre cl r·velvl 111 II " · 
lr · t HI hiJ WI' lP n I '·· 
An all r Li t ""' f!h' d t:!Vt;;l 'I fl l rrt ~ urt II' the W e;..[· 

Nil II nled Stalt" woulv ~ 1 .ot.~lv IIIIP.-i ~t r~~r!· 
<I lin! f f.J h ~ It'll I tlifUtJ<jh CJfT Jeti!trJ:l ·._,t fd 1d 
< lL t .. p. ll..thy fur VliJt·"' r _ uurc;! ; . 
. , h - lllt..J::.l ~f"I·JUS elf<:r l 01 ll1rJSS•v; _fl€rgy OI3V8lr>p-
111Ent wu.JI J [j~ Or'\ tlli! q11aii I y Jr l'[,. ' Of J){'(lp e in 
IJW:.tern -1reas. 

4. The •m• C'[·t•. n f "t •t·r r ·o11r~e mdi1J(]"'111P'll" <•n I 
" liitl'l-u;,.' nl,mnina' I "JSl q.11n hr· ad r 1Ct plan 

I t ~;I "ll l lll' r. 1Pfi I tit the fli!>'rr t tOfl IJ·· '""'-" c'iiUtJY 

• AIM)~o:Jte< OirP.ctor, Ull•YUr~ tV of A la&IC.Il lrnllllJl!i t Ag ll ulrural 
Sc:hmces, Palmer, Al~ska. 

dt:v- 'o1Jrnt3 t tntl ag ir·11I11Jr ,1 prnrJtrCtiOrJ in Al.o ~ 1 m1gh1 
d Jffr>r fr•-'m the;[ ,., ti•03t nt t 1" n lhF•• V•"'~ l 1 n ot· I " t: nerqv 
Of'VI" 'l[ n l ~houl J • nh wr P ltl J·llll Ill d ••lu i rr1 11 1 I hr. IHlh 
if"~Wo!i€'J pnr'lli,J• i' n a•'d lib I• v nf d, ent'1nv, dlld 
s11> Ii tle> !"1 I r;; 1 r 1 1 "'r 11r . .tu r. . H"" ·.r 1, hr hJs nu t 
Jt 11 tl r L ·"' 1 Ale~ In. Etk .; ~.,t nerg: d.v•.!i(·or•ml•tll ·•lu 

<• rc·; i y 1 ,...,•J n•J Udnn ._rHJIIO A a 1-t~'s ... ulrJ ulturdl lulull3. 
;h_ rapi .l , •.. 18As.? In poplllattrAl resultinrr r,orn 111 fa·; ts 

of Ala~\ a's "! •·• ,;~ .Jeveloprr1e11t . has p!Jced lr.:~a''Y •'tJ aNi 
COli lhr' Sl'•all p 1 ·on (J [ l.~rnl in priv.ll<' 'M1erstllp. ~~,, 

l fi~Uiting ~,(j. es of several thousanu dollll"' rrr ;:vr2 \'iriiJ~J! y 

1 r• I cl•~ th:: Jlltin •eri uso Qf ~·-•ri· 1.11 d; i 1 ih" \n r 1r '"JB dill 
Fair ldlr '·s a1 ~as IL11 agr I CUI !L'I ,I orr ,c!U('tlnn. 1\l •. ~ has n I -
hnfl, ul n thf· ' " < s wtm:l1 a 1., Y • 11•i· IIV li ll1l1h , I 1Ut 1P~E 

I nfls "r•'! not .N'iilal.JI•• it 11 • r. t 1Jre ':.U . l<; I ,-, <,xu ted to 
lod t ''" l r In I"'IJ)e lillY. r ell lti:J.- <....! 1{, tl.-- Vt l ';' Jr(•,,•; 'Jl 
1l1t> Un t I Siriteo:;, v/1 It I i•Jir l·•nrJU ,JtUII Jt:~riSily illld I 1qh 
£n'"rgy uv. tl. t ar..., fOJCiniJ cJ,_..,_ ,,prru,nt •Jf Alas~ a· .. t· ·•~y 

rc:tJur '-··" · , l 111 t1.1rn cx<1rtlng lh ·r J.IOiil i nl iniluer '· • tr 
olloute Alask..i's lalt:l•l ·~ i 11ltural soif~ f,.r sir I ,e llllrPUSrJ$ 
'.'/IIICh (J1ecludr: ilgr i• •" lie I r_:,,Y, lopiT' r l •1r 1" '-'Jiwti.-111 

It is partirul •·ly int ... " ,rmu 1 • nrt ) rh.Jt 11n Jr itE:t.l 
State, r:• r'tiHllJF.~ to ('xen hi~ -ol ni' 'll ttl l<i" to·N·n j o Ala•>t-i 
Il l 3 ' imr> Wh"ll Vol'. 'II C f'<"ii--U I II" 111€' 2(1(11 t, [• II I~ lr y Ol 

escupe '' "11 •k_,nl " li m . 
In ord· r to errr I 1•,1 8 trq 111 r I A 1 .,nqrl' to un Lr-

•,.~ r t l 8 ~tiL~,3 c•l thi:'t( t:n JY pc.t.--r .s u11 Ab !.,·'- fJli ~. 
iJnJ tu br i11q ru .11• 1. J t tiJrr ,.1111•~ p sit'v• d '1<1 fl•K·~ssary 

Itt:. I• tJve c di'.lll~ whi h th•Jy JUIJJ <~nd should 111\d~<rHI:e, i 
1-•reSot:ll !( t1e fol wi111 test ill tOny ·n tr•' (',- 1rJrf}~~ nn.,l h···Jr 
ii1Q\ 11e ld i11 :onjun tion with t hn \ •' ,·nr t-;')\o~rn• .r- · Cnrrc-r 
;mce on Au ,; 3 . 1Ll71). 
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l , r .. ~... ,• t" ;,ntrc:•P<JIC 1 at t;n Vllr=st-
~..rn ~ Jl1.. rr lu J q , J'ilil v ' II l<" , in 
the lffiOh . .:d <.Olt V r; .tiJ• 1ol tf,<> f JOI 
suppl i~r L k ICIIl , i ~~~~V reS. UIC'!, 
to ttle 1 est of tl _ u.ll 1 St>i£t-~ . Anrl , 1 
1S Q :.~liy OU\( ,; ,1 at A.rrtCrlv .-vr!l 
come to tl~>pen I re .. .., 11 )I l un 
th -· ~ s.w·• west~·n state o t. avid~ 

'; rr-. rlllll"itie~ r:.f (00'1. I • t'1 ' •r 
d .,, trc c n~J 111 "~11 r .:.nd !or ' 'XI '• 
tu o... ll ) r 'l:ll•"~ns n1 1e "'•" 1f"lrl 

P! 1l1 111 kfl • t;r "'"' c l Al-rsh 's 
,.J' I I''' , f It' II •n It .J tn " N')Y rlr.··· 
u '''-~'l l. l "''I dv . Alw,rn I .. s t ) 
L't:JJt..la i( urn th ..... ~·· k· 1l fu I r• -'111'-' 0 

th,lt .He 1 ~.:~nt 1 i11g lui 1 I m re 
:.tete. but \~'-· !Jeli • • l.J tnc IJL. "'I i,s fr r, rn 
this devct !}Ol•Jn will 1 _r J•_ ntu. l. w 
•'- est of lh lldtion th.lO it wrl. tG 
A I l·oit,'f,llrtiP.S WCC:.1n t I' I II n -

1 '.'J.'Ji' r -rutrre ir•ce,m into l€nev:· 
"I r '0~ • ' ' "'"' <Y>ll n1 ; r,n • long-term 
I 

Alct~l-u I ~·" •IS I 1"'::1•. n··a . rl '18 

unLl•:vl .... •It! <l)t.. ·I I oil t.-IS trorn rT -~~~ 

rlcvrl _plll{;r 1 lnlvvt~ Uur u.t lih)f1 

f r t " ,. f Jr. n Lun s c~ 
·.\lr·o I· All il "!... , !Jr l'ul numb·~r c.f , ..... 1 

i'•lr t,'j.,_ · 11 cr•• tB:I m ti•i deN ·I n· 
rn•1n c I "!rt, --ur rrn n~·dn·,'lflt'nl ner 
~"i'nlrl'i'! r I rr>n'liW 'lt -m h no'.t 111 ~ 1 

1 1 • 011· ) lh<' II II•Jx ct 1 ur ~"lt<>r 

nu t, r o l J ~ •rol, ~ t l.rn nr-w Jl .[.~. 
jl ~ II .-J (.Ill I ~~ nf '\1f' lfH•~ . 11"'•'•' 

•,huul t:V• ••. I L1 llul• , CrJm • 51 •"rH,:o .~ 11 , 

w1d the •.,•kJ'" rJr ~" ,Jt ctt . ._,- ""'-'·'' 
$1?1~1(.1"~ . p l. ' ' "' .... fc.;cd L.uul (Jf Cv•• J<e , 

Hl<J witlr r~fJJt< <. ..•• lru .• un l<.t-~ 111 
Of' i to rmal uuvem~nt 
serviLe:;, 11 ost bun~rupt€{1 the 
St;:J' ' • ' r 1 
r '\' "Ill') n • ~ns . r'"lo 

l\1< 11 r11 h t.•; thr> fr>-l'r1 ' 1 'VP•("1n 1rt 
tv d .to ' UIH "GI 1 nr 'ILl tl;Jtf r~ 

-·~rc ,., v .. ; ,lt '' C•d lr P ~.- til • 1 f1~j "pn 
1ur lilt. JlLl •ti::JII, I orr!>l1v1 <l im~ 1 ! 
would lfff r.Jr ~t .Jil. llu. Jl t;n:;lttv8-
11'€n1 d lit·- Sl Len ,... l,d . .J . 

fi,,pe H ,- clon ic•, rs an 
rn , I ronts •. "' J nc lotlfJI'I Jt.P ~ 1 Ll~ 
rn t1 i~ er · 1 tu I o.Jge. CovErt c I 
rl1ali· r" jo, h :" vrr, cnntrnuii( r:!olil y 
\ lti1r hnu be r '"'fn·-"rJ .1-1 dis-
C"' I I i. 

"" kv• d I J Jl m I j tl1 l [ I I 

en r~; J_ .1• ur~> .t 111 A id .1 1t:lic1tb 
1' rest ol l e _. ,r y 1 .. r A1tt.1 ill , 
'" ( I ( ! I ' , - -lllfllUOilY t1f 
~ll' , <'hi ill t! wrllillJ to ~hare both our 
b01 '"{ i >•4 I •lll" 111i!ot1CY Wllh OUr 
t ·r- 1"\!"0 • \ ~ r.~ '€, 11\IWl\lf'. t r •t lin 
tt ~ ~ ,.. c.l ~"'" nrl<.lass rtti~f ~ . ·rnd 
\1•J' •il CUI linu! tn I II I ' '"' J IL l t ' 0 
:. t.-d ttJrrr ,,, i Jl l JV l11o1t \ c diJ n t 
b r:ct.. . ll<- ,! l)llf•lt::l 1 11 Hue rr ;,I ol !lr~.: 
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s·~r • r1 r allowllle 1est of til•~ siLnes \IJ 

.o•· 0n11' ., 'll rJ II oln I r(lr filis fC.-ISOfl , 
,. · (• .;,,e hJ 1\ ',;~.1 1's fut111• eco· 
r:· n ic I ~a . ito:; I e; ~·vln, it •.:) l i~­

mEJII v p -.;JI II•fl'rl ~Pit 'II'!I'S , and it-> 
:.at ,J c1._v,_ ,.,nent wall J f"'r 1 1n 
t:!ll!J!Id I; vn I t:! t • r ) , I 'Ill •3 ..I'"'V"I 
01 m.;nt ~nch..:tf ii\U <P.JI!Ct t._ 

CongrUS'\ r; 1 II J ' •,,,.:! t...-1 AI '' ;, 
potentr1 ' <.C11t11l •111011 l..- lh .... 1 1!1011'_. 

ro I'Ji 1 )IIICC~ , b llr.y e nut _,, 
WPII nf llll~oti thut Ala~ 1 lras CJII<. ol 
th" hiiJI ,1 undcv1 IQf)(.'(j, un1 orm11i lled 
ld 1c > n 1 ''""~nrt:~ ' 1r o: lillllrill la11d i11 
tlu• w ltl: n I ,1r11" 'l<'lrt i 1r1 rf wh · ..-11 1 he 
[ ~ ,Jf 111• nt n l lrt !f t<lr v 0uld C'1rr rnr 
1 J u~c ·, ,., ,t. r t hdn •Jrll 1 'r" w11hr-• •t 
cll.l' Ul _tJ Ill L .. " ~l ll'IV, lflcl WllhY 
l:tj• >fd.lv I H l Ll ll.t- r ~t..ulolllll >I~ li n , 

nf 'h• , Jlnt Fed cJI::., t !~.: L r : U"' 
I I.JIIIli 19 Ct i"•w "'· f r•.l[l'. <>c1 s 1 r 0rn 
t h Se_tt. •v ; llllCtiutfiJl ar <.h• on of 
til" · 1 I 'ris i 1 sin[JIA-IJse catey<; r ies. 
' ·n1cl would nrror 1rl•' 1 fl ir usc for aqr i-
C'Irltw·f UIIL•<;{'~ . 1r~ 1<>lne thfl Cc111 
rt• 111 1 . ()tv •0 Jl> for dcdiCd· 
. !Al ,;1 lunJ<> 1. Aid'>" v. It"!"", ,r~"qUL I­

Iy lo~ul.J JIU uS h.> .tl r 1 , 1 nl · J c• Jo.llv 
l<t_ tng 1 un . , rm, rc. • .,,I lJ .... :.. c n 
\ ,•hil I lu male ltifld-l.S rJ ··vi'.IJfl.. Pal Jt-
"ntj f.;til.:!r.:J I I•J<;nrves. for wlr.-H>•ver pu·-
t"lO'i.!, in petrll611"fll ink, Will i d t,ro;KI 
1·11 '1!.'1 •Jn <.1 sm.1l l ,, ·11· r~ 11 . ~ the worst 
ht d 0 f1nrl ll'.f' Or -r·n:.r.o'JV<t\1 fl j:;, dfl-
01111 ~,. ,, nf:wlul..,rmati~ r j,r 1lar111inq. 
l ,111 (:IJ {J\ II I~ \.) l hP 

AI ' • ,.et I i ,,, 1 'l':ll 
I I "'S' Sh 1f8 lT 

1 f r '11 , 'lilt~. 

,.l•'llc. L ·~ yuu tv III V> •n tvr; fp<,nlll r·P~ 

or 1 OL r ,(ld t h~.o ,o ~ 1 1<. .-.; • ' . 11-. 
11i d ::; , tt e WrJ.o fltt , tt-,, tort..vlS. 011 I 

ti on can you detemurt•' ott~.:u r~t1vt.. .u~"t~ 
fcv dtdi• olC<(J US!:!, 

It i~ the o~'nertll 'en n~ _ Jf tl\0::)? 
A "1•,1·ar s 'J 111 'HJve ex, in :d •' 1e issuo, 
tll1t i:ll' icu1tu·1 OI'V' top• :vn• oi +t,(' 4°' 
ur A Ia'~ d's l1 ,rJ, 11· " <~rP • i l ... t: 18 rn11st 
l•c. ot a I Jh prr >r ty, Jn·l 1>:11 ~~~~ W8d 
r ~ b'-'rng I •11>·11 v"r y co1 lldl~ a:, ·ll ·e~u t n f 
th._ "x..rul lrn~-: .to! t:ll• rqy dr \·.!OI'n llerL 
in Al1'l J . 

'>.met it a .md thr V.1orh.J rnay n. t;j 
/.l.li.l '.; ' ic11J 1 1Hv lu titJfl c lP 1t.Jilil\ l 1y 
the Y'-lr 2000 1',' ,.,~a 11es<.l• 11 uJw. W"' 
im'lnrt ~~ " r, tl J lor',d 1"' c 1n'> r11e, 
ar wil l c. n•im P ·o rdY Oed ly fnr 
lh"~P irnp Jr • l 11 vc rro'l· 1 ~, ·dot 
sE 1-;u!l n· ... v. At• ... '' > 9:111 
&. 11<.it-r t level , ·''-' ~ . 111 ; lt gl.Jd t o 
sh,Jit w nlt t . • rt t <..f ' s ..Jte~ ;rn J rho 
r?s1 ,r t " w utl I. 

Y 1s, w ,.ay d~:Jrly . \Nt.r 1 the Seue 
tary 0' Agr i li lt HO said ~'""rlcam. 
W'(J Jlrl '1. ' f f .ry l,I)Q rl iOd f for urea(] , 
Gill ·••ns nt S0111r3 n l <lur r:o ,munities 
.,..., • <1 l "dy payinrtrn exc,n:;s oi $1.00 a 

loof. 
'.'V _. as a Jl 1 k. , .1;11 ' tc:-1 t 

S1cttu • to 'I ' uJit . ~~ ·'- ~oJ }~ 1UI " 

J .,. lor1m •nt wrlh revenuJ uL "J -d 
f r 1 n ''on rcnL.'Wabie re!'.tillr ,~ , . Jt 

"X 'd to · ' p .YJr i uitUIC on Sto:s t 

"'' 'r €'cl k1 1 ' · 1r u 'Nt! ant i ip. te that 
a <\lllur£> --·il develop on 1 rivaleiy 
( nlled l.mt1s. lrr tl! rl ' nvc·ntories by ltJtl 
v d Conl!et V<~tlun Service inC' iit ~ t ti:ll 
al ,, "' 7 ;, r I he I Jl I ian I ifl Ala>-
1 l ll. IH 1 11 Cirlll v I rt.JII IJr:' t ' 
renrull 1 , • dt 1. wrr r 11• El llt-r .t!llh!-
'TJellt '>f 111~.- N.:~t J ',·J c 1. rr. , <..11:J 11th r 
tr;:msf r of I'' ds I J !h• 3·~te unr!t.1 th1! 
~.rtel •t'".l Act. I woultl s. .J:l" ,1 he rtttil 
lnr Cur~ •" I•:J ta;:e,u::t ion lu detErmine 
tt e ev II 1 d produ 'iVQ C8pcJbilit'y' Of 

lrt>' -1 J· 1 ~ heclue .:.galnst future 
r 'nil J··. Tit"''~ tall min l::lnd5 
pr b.. y o Jt e -~ j 0 rntlli• n ar re:; 
uf tf·~:: mur th, r. _r liJ 11 1 1 n .ao~s lmH 
Will rljm,un Ill ~ei l<;r I v"• 11 rshq - T" " 
<:oulu be r!cdicilted tu aa :ul r ;J 1- u-
po~es orrd lt;udly tmPIIl!l on o th r land -
use net us. 

In Sllmr 1. I •,l1 )ulcl ii~o to IU!.Orll · 
fi)P 1Cl tr. rre [' Jl131e5S thii)Uyh this 
CllfllOI ,~;;r.o : 

1. -r • I 1 •lr· I "vr•r r 1rn t shoiJid 
tnll(:n•r y ti]n • tl", s r r fr:dPml 
I •Ill I<; 111 1-\ll\~ 1 c, 1 tlu l.md-rt~ 

rtl~rtrdtl'l ilnd f"c~ c ·dac-atlon r.:an 
l t. b '"".J 0 11 J J' ltd fnllnddl iOrt of 
f l d tla . 

2. ill I I· lc•flCls w~th ogrtl I tur ' 
, >lf:nt ia' Ill ,'\Iaska untiAr l&d~rul 

nip be dodicate<l to agri-
r- rlt • 1 purposes or to other !)Ut-

-=y;r· th·sr ;ue \.Ornpa•tl)le witll 
h tu ' aorl ult•Jrul pr::~rhrCtion on 
11105-; l1ncL. .1:-~cl " U1. I land· 
11 ,,I J'}rr en1 o!Jf:llf" ;r A I ,_,ka L!:! 

) 111.> 'lv• • 
3. 1.. "' ·~ ;.; ~ .hvl lrt provtde fr c ~cner­

ous r .urn·, ot 11?\iellue:> fr\J .T. 
Ou tc r C, tanentdl Shell dow. lor, 
rnent, tr lir Jotstai stat>)S affect 
L·d. to hnlr r If~ l the nogative 
inlPoJ• 1•· tro n aSSOI't,Jlfl(l O(JS!lure 
tlovr>li 1 rrrerlt~. 0 



VOLCANIC-ASH-AFFECTED SOILS 
OF SOUTHCENTRAL ALASKA : 

SOME CHEMICAL AND 
MINERALOGICAL PROPERTIES 

GEORGE A. MITCHELL AND 
JAY 0 . McKENDRICK • 

Fo1 S•-'me ltme ur t,ultud lists have 
t,nown tint Al"~l .111 "oib o~re UvUdll'/ 
I1W in dVarlabie i-oi'r r·h•Jrus, -r,d c .::jl.t rt: 
freqt~•.nt anr ' subst 1111ial fertilt ,..(j-,n i 1 

c·rder to rrrdu· ~ sat isfact<ll~ r ·P 
vt·>ld;; R• < · 1t lv . n - ·nor us "i ><<•~'· ' fl 

tw·~ li~cove·"<i in t rrl' n ·r.., ir" "r 
K c-111 'n n ·llh ~1• . -111( cm·~"t ' ''1S 

' II" rr I j in< 'ir ~u· h arin ~..n Is 
r -pho ·· .._ nm lv cor r "' ~ w i ll 
11 • 1 ·L niUtll "' 1 11 ,...,"' 1 '"•nl• L.le 
..:u.nr :..,~vnc..s . ~y' re , "'~· ,, ,r,-, r-:-,tq. tur•~. 

I• _,,_,,r , .... nq S1: tt l ~t"t .,~l.vrus tL, •· 
tron was 1 b.l It Jr,e L t ire.. ,_.,p,. ,c 
of II !')tkme. , dt • pt "'" ~t.l.t :>tt 1 

J ' 11111 i rn ~ yd ous ox·d- (A I203. 
- C12 . r H20l 'l.'h. '1 1 s ·h n•~•Jl-

Oul' own lr~IJordttJr y uvi·l.,n•e SUI-

I' ~b lll,•t t! kiJ;It nu j llt• .... t::. pl1 ~~phoru~ 
uv;ill dity lr. thL K,;d•t'mJk »:Hies. 
T lhl~ 1 iJrJW' tht~ eff·~· ts l)l J,JilOSJ;.I 1r ... 
Jr!SOIJ liun J11 !It ii!IOn exth r Jf r,lp,) -
iilv t~rr) f ti:] f' Ki(' 11k ~" ·,, 
un• J:-r tnt • r ro 1t ·vr :; "l v• ~ 'lt::~.t n ' · 
As r> o<•· v1 r 115 1 r •r"l ,. inrt :;~ .c' , 

r-: t f 11r I J tJ .a j C'*"'"'YT . 

~ , · L EC ' Pn , • e c ",tl n· , 
nOlJdV~ <...h lip•• 0.1 J ,l licit ltl• If • 

. ttcr "'""' \;ltlt l r•t; J 11--tron of 
''~ 1·~" P.l·; ch uqed pll ,.,, t , s lOllS, 1t 
was c()fl luded lttat 1 hOsrJitOr 11s i(JIIS 
·w ef ,., 1 ·f;'l y omce'lmg Pl•Sttiveiy 
cl• r_t\ld it s •n the ullot h;me parti~o'es. 

TI¥>V:: t' •It • ·s agrc with those o f 
Mekun r~noJ Vd ' 181 ·n Ha·.,,. · i• i:lt' d 
lhO'i':' c; ~' '11 m, et al. ' 1 l ;, Chi I . 
llllJ( h u I · I • II<;, \S ' ',e 3 

,IIJd~ 1 "l ~. tl f nect rorn ~ tfc;;r' : 
p trrmt rn II ·r rtl r I the Kacht:m.Jk 
.,. r, , l ~ . c ;.._, , nul tntJ," Jl r-.h'-'·r"~"' 

JdSOilled in r '.crl l~ t: ( [ C ,m .:~veril\.)v 

ol 0.~'11 1 l lmqtuvvlrnts o.ornf_).'lraj tr:t 
D.R 1 1d 0., fur tl1e HCIW •liar and Chl -
c;m il ., 1 ··p·xti~ y . T tdll5lated to 
lr d r·nrrtll •.!PS, H lt \ Vt t td trtdi(;<l[e 
tltd t I• 1 r'" It 10< ' ll ~ 11 P tJtisorhe(] by 
'II f-.t,. I' 11 .,r jl lt•'!t' 'N!111ki llC il 

c l'•!3~JX ndln"t ir •• ,,~ lt1 ItcH !;.'Ill's 
( tr rr1tv I•) •1ll <ill! 1 1 l41l·~t>f IJOta.s-
,11111'1 ( !( I) c r u~ lb'; u l r .111 "nlllffi 
\NH 4 1) <.JII 11•3 c.itt:..,r ex 1ge 

rorn~ l · .. 

Measuring Allophane Content of Soil~ 

Prr ·.._i r11 suu lvt J1ln1 I' ne c n 
n , rr . tl a, nc t r• r ·"" iH<li rhl~. 

~aw~.; t, "cVtllt<.:t. (5) ,. •u 100 
q rh 1 "~ • , im.nio me!h l h<ITd ' n 
c bservati ns 1hat a 1011 11ous alum1n11m 
rl"i c..··· . remote solui.lh in an alkc~line 
: " tti' ' t0.5 1\.' N tOill tit n ' hr-ir 

ti'.·- ,:"lrj()1 l'rChl"C•~. 

,,mn: the ~Jno 1 t,.,," t<•n i:, n"q<:t iv"lt 
-:11 tg•'rJ, If ;~ I I to I'"" '<I< wj ) 

tltv OOl-ll 1 ly vi -Jill> J ~ lb:, 011 •-
~11-rr ,tJ J....:H<Il. e dtt' ._..;wc..rnt. :J urr-
n·:a 1_, ?. .v f ·I 1 L. Jtlh:t ,,, ~nt.ve v· 
dlarq .etJtldl platr 11u1r ·ents ma·t 
be ~1mtlar iy atlt tCted tc <I' ' •1 ane lin -
ci tdtl'll'! "Ill tiP, <hi I j I" r J' ' O!t bOr n , 

" ·1 m yhdJ e ' \'IIC\ r , oh rt·:t" 

Table 1. The effuct of phosphorus adsorptiOn on Cd t ion exchange capacity 
m Kachemak silt loam under four veglltat1on types, 

t <'l t'"'r ,,~ ''~"' n ~· ll"d mro · e tt In 

1 cth r r tne ts. Pr ~., " ~ >I I I 

w tn tl•a , lt~.-no.t"' .n lirtoJ<- I .e ... r.,; r -
..:d tr• ,'Jo r Jl "-'~ 0:1 tt '! PiLl! c Ptm, 
tndudlng Chtlc: , ,..J~ ' ZLJ Jnd. Jdp,.m, 
turd I;:JNair. 

Allophane io Alaskan Soils 

F!ti'" h "11 v 0 t'"'l j' d~h dpr J< I~ In 
l. It Jil l AI. Clll s 1 s \\"''" tJ IV.-,n l •Y 
t 11 •I t ) • tll N 1 111 Nyg rd ( 7' . 
-~tnt ,IIWII J (J 1 i• 'jU 112) IJ~>nt ili<.V 
volt "',; t:.~l tleJ:,•o .1. tn ptofiiP. des •• r IP· 
lfo ns o' K J ·I e 11 ~tit · )dm, Korliak sill 
loam al'l(l Jslanrj vety line sandy ioilm 
snils. ThAy olso endint d 'hat nllcphanc 
W.i!>;] t.JII jr ~ illdll{ r·lay-Si lcJ 11 trWr.:tl in 
thi'! i 1;J ld S0 I an j o; ·:;r"rt€d hat "' 
:;arr w, , n , for th <orl r:1k :1 rl 
~ .. d' t ft lri• ,---. !&:tr,. 

'Sroft Rer.eord1 A~crate, Unive11i1y of Cali 
1ornin, R ivef'liide, Calilornlo~ ; und A,;mt~n• 
Profo»>r. Utull~r•itv ~~ 1\l:lsko ln$1it ule of 
Agru:ul1 u r~ l Sc10 ncos, PJ1m~r . Alll$kll. 
r«;ptx: tiV•11y. 

"br1.tn •· 
Jll lt::l ,, 

J 

27 

.-:.'. 

2 1 

' ) 

Sol i 
pH 

~ ... .... .......... 

4.55 

l . . ·j:. 

5.10 

p p 
Act'i Ad:. •rl.J .. -d 

t ·unrl• /10 h' 
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0 
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(J 
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u .. lJ8 ir 
Cha tt.: l CEC. 

ClL CEC p vi:;~r 'XI 
1 neq/ "~9l lrne1.'r~"'1o 'e) -

24.8 
30.1 r ~ .. 1 _. 4 

'),.. o.sc 
t()_1 , ... r I 1"' 

:J :-!./. 
29.6 G.1 ~Jl6 

~1.1) t ' 4 Of~ 

37.2 14. 077 

JO.G 
27.2 !" r.86 
28.2 ""{) n 72 
30.4 1 ' I' o.uo 

.II.J 
.21.u 9.6 1.47 
26.f1 12 8 1.08 
~6.1 J 12.0 .72 
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Figure • The relationship betweP.n tho esttmated allophane content and the 
amount of phosphorus ad$0rbed by seven Alaskan soils. 

fold nmong Alasf:an soli~. And that m<JV 
l>e one of tl1e 1n 1jor oonsider,ltlons 
1,\lhen ovalud,.,.,g '\•aska'~ porcnti<JI agri -

ultllr<Ji flreas ""' id ,•J rr receflt l'l esti-
""1dled 10 be abo ill 21 ,11 SCJUore m1les 
( II n 
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Figure 2 . Examining an exposed ash layer in an Alaskan soil prof1le. 
crv tallfn~ co1 r krr·•rtS. F1gure i S• r1~1~ 
tile 1alatlonst iJ.; b<>twtiCn the estmr1led 
a ll ophano dnd l htJ <.~rnount of 
phosohor us ;~dsorbed b\' seven Alaskur. 
so1ls. These d<lt<:t · iJicuto thiJL generall'/ 
1he h•ghost PIIO'of'horus fixation oc-
n r II r>l'l(J tv> fl Jioph.JIIIC SOliS, 

I~ ,. ~JI he rtral Alihkcl (r ig r<:~ 

2 r I 31 . rl ~ AliJs 1 F 11ir o;ulr tnd \11': 
Alf ut111 , I~ j r rt~ (3) lrli'M I p,., 1 · ffe~,erf 

v· d lusly hy vc.lc...nit li'IIVi'Y· AISI , IP 
ul1011L 100-600 A.r> J r.:~ ll ••r xtensi~ 
.~sh fall cO\II.Jroo c1 !>• ' 'a J •l nr• d u l "ar.r-
err A.l.1ski! rl d djnccn t Yu or t rri-
tory, trar ps 2 ,1r>d rtr nald 6). There 
artJ n 11..h - IJel ash lay s .~!rich me 
USIJ'·IIy b 111ed in soil .uo'i ll5 of thn 
lntorior , &U h a:. rn 1l1e Fa i ro.m~;s area 
~10} . Th11c. 1he ~u<t1 ~ sri l 1t Fa i rbJn~s 

I illlllH I ) had 1 lr•W <llr•pl'nnk: crnt• nt 
u ull lr s'qn1i- 1l10~11h0 v· t x' inn 

c. 1 ·1 . A 11Ufl11 r < ' ~ lc w re '"" d 
from V3f!JU. I Lidl . .;. " 1n Al t I far 
pltosnhorw; iY.Isarpt1on L~f.. Jutv. Cur.· 
, rsly , <1 so1i s.< n.,ot o 1 t P 1 o .. t 

recant ~r.h f It or t/ d ~k lsl.in<.l hi!d a 
rr:l1·iv ly I ·w ·oho~phr liS )IJsnq)l ton 

'l nr in lh 5 · (' - l r lljllf() c\J. l l m.::ty 
l r t h rt "i I h r W•'' ttr rin[J cr ::J;:;r:~mul.::~­
lr vii ul Orfl'}r : 1 JllfH t:Oiltltbu I~ 
iqnll w ntly I J I t8 [ I Jst,rhcrus IIX<'IIii)O 

ca • l-11', Jf vol·; ur 11. 
If rela1tvt 'CI rrpm•n t.al)dr; i ti~ 

nf those soils (Figure 4) a"' rtdSI: nable 
111dexf"i to tihJ·r phosrhurus fe• tility 
reqUI emem!>, 1 is pos.~1h le 111at pllos 
1 llBH nih .. N c~5t:< mild vary StlVI:! ra l 
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Figur 3. White volcanic ash in a recently plowed field on Kodtak Island. 

Figure 4. 
RELATIVE PHOSPHORUS ADSORPTION CAPACITY 
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PRODUCTION TIPS: CAULIFLOWER, 
SWISS CHARD, BEET, SPINACH, 

CUCUMBER, POTATO, SUMMER SQUASH 

Ne-w v;uiu:les of venetarle:; are re-
leased by breeders brcause l~.ey ;:np 
bPttel in sonw v>~ay han other vilm l•es 
on It" mnrkn . Whe a g'm•ver tri'}S ne·w 
viln8T le-5, l1e ~xpect~ thr>!l' to be b_tttir 
•h•m those h h<Js. .,,.~fl ~·nwmg. Firs~· 

yt~ ... r prod11r: ton d nt'w v.~r nt ias !>hould 
alwayo oe 11ade 1n c•)ll p<sr;sun v11th 
mat1 crnr vari• les t rJ • ssure the~- cllf 1•~ -­
:mr:f'' c<'ln he au.. UI11E'd f,,, ~11d ne·N 
var le t•es 111 t d tscan:Jt'd or-:all"-<! '"lt 
m,.,t"" wlngil;dl irnrt;:JIInns o t tha t pnr -
t iculllt seastJn. 

Cauliflower 

Caullflv·.rvi:r, om: ot Alas• d\ ~oec1, 
u r 'I ., as l,>een qtvcn c.nnsit.ler a bit ntt:!n-
tion by plant b•eeder:; 1n otl1er st r·e-: 
and wuntri(. . So r l,;we rP.rog11rZed 
tho "~een lor develor:'ng a variety that 
doe~ not requ lrP thP g.uher i11g tugetl er 
and tytng c.f ho-> l<rf':J"' edWS tv shteld 
tf'o:; hr·ad frarn d lrP\..t :,~ tllligl t ( Figur _ I). 
Cd flm\le.r hPAd5 'lxpnsed 10 strOI1\J 

•Acn.,arch Horticultut•sr, Agr rcultural Re<· 
searc:h Sentice, U S. 'Oepart men ' of Ag• 
culnm~. Puln~>~or, Alaska. 
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CURTIS H DEARBORN" 

!toht dev nn d c ~nw surface c;:~lor or 
!JW J.;oC rdyrnf>f1 ari'ln det.v>ndm!J l pnn 
their gent: tc c:>TlOOStl ion t\•1it h"ga' 
S~ate U111vers ly's vanety S< lt-BI,:mcl ~; 
was released lx-r .. 1use its heart leal w~r 

age o f the head was goof!. Tllese youncl 
kMves form a rather tiqht sr. irar t"over 
r.wr tt1P expandmg hP.ad . In this Rnvi· 
ronment. S>dt-BI<lnche nnf.'ls '\vl remain 
1igl1tly curk-rt . Instead , th"l wl1orl ooons 
n ur:h the Sdll a• cthflr varieties. allrw-
tnq lire ~11 •\'1'{ "vhite h~1d H t ecomfl 
U.>'J·rJsed to I i!jlit. Gmw rs wbrJ ·1lant 

Figure 1. Cauliflower 
tied with string or rub-
ber band to provenl 
sun-induced discolora-
tion of the head. 

Figure 2. Whiptail of 
cauriflower, a leaf d~ 
fotmity resultmg from 
i nadequato molybden· 
urn in the M>il. 

&l it-Blanche on the premise that yif'CJ 
lhf wr tl)per leaves is unneae~ry 511ould 
haVP. rhe ·;sunl ty inCJ ma1erial at hand 
and be r Pflated to uw 11 when neces-
<.HV. 1'he variety forms good heads and 

.:-. motuntv Is bnvveen rhiH of PArtecred 
StK .. wb.1l! m I lt~lo F '<tt d eady c..ault-
'lowe. varlut es forfl' I H:~nd5 promatur i:l l ~· 
ancl ~ldorr. hecom~ li'lrge >notJ~Jh to 
just tfv '1orvf.'S1ing. 
~u· ·u1wer var iety tri.;lls hdve shown 

that I Awyno1 ancl Snowrr tuund am 
vig oro JS , medium-to-l a tt!·li'.Jtttrin!:! 
v:-td 1 j~.., w I U1 e )((Q I ' • 1 deep e~cJs 

v.i111 11 ha•.oe l~r D• "an avemge leal 
(•.Jve: of th•· h~ds. Tllt~y h we '.'1!1hstoud 
riry weatt r ver l wt.!ll . \'VtHtehor~ is .1 

vu y oood vanPt y tor 1hi!'i regbn, llow 
PVEll ,. the n01 1111ul SJpt•ly of m•Jiybuef1Um 
in soi ls is lrt:quen ly ln!>Uflic·i~·m tor 
mrly ~v,wtl1 o f this 11<.1 iety in c11t Ar the 
1,p d or 1~ greonhouse .. Seedlings Sldrt· 
ed indPors w i th inadeQuate 
11 n lyho niJrn i 1 the S(tll mt~lu t n inv<'lria-
bly 9rnw in 1 "whio~<til' ' r 1rt:: Wiyure 
2 ). FlrJtil:i ;;o "'!fer. Jed USUoJIIV cl'l not 
produce i' lwilrl . II tf tev -:lo lt•><Jr., l i te 
heads will be deror.:kd .=.n1. msigt·lly 
(Fig Jfl' ::l). D1V \'V'lathN' ~r <'111ua es the 
molybdenum shortofte. Young olanh 
d~velop ~mali brown .;pot~ on tl •' leawo;. 
L rger pl<Jnts becomn yellm'llist--qreen 

l Seed W1$ Obtain«! rrom N. Slt.!l~ ol Slui~ & 
Groot o f Amr.rKo&. Inc., P 0. Bel( 580, 
Menlo Pm k, California 94025 



betw·~.:ll till::: veim. The vem~ told rJ 

btigl1t gt etlr cOILJr d JWro lrto the nat-
wrrk of v.- ry small ·~ins. Led I i~I.Ues 
t:JtJil u!Jar t ,] jong the mid rib ( Fi~1u r8 tl) . 
Nearly eVf!rV p ldll' wtl l ii'3VI'IOp deli 
ci o•nr.;y SVIIIPIOms t t\,11 become 5U Ffi 
r.jently Sf'VF'P' fn rutn th: cnp ( [ l\jl 1!€ 

5). 
Gotdflf!ers Wit•) ltdW F.:XI-'"'''""'..,rJ thi-

1y•oe Cf COI ' i f luwer J.dd 1[ ~lr i..Nv· h r.art 

r:r.1 red the d~'f i 1em:~y I y dd• mq 2 .r 
IJOUI tis u f sodlu m m -''t JJ 1t'- J~..:r , cr~ 
to • fJe soti or by .,p d\' 'lg lt1f' ~ ,;d mgs 
with a molyhde1 rr ~....11 lior a'. ecHIV as 
1he two-tt uc- ledt stJ>Jc d !J' 'N1h. If 
~IICJY is n De u~d . th8 rdt~'> sh~· kl h 
CU dOWn 0 ():')8 r::-•.lnf' '1(\f C'fP , ( f it 
slpulrl he 1 r;;al 0 t t he It hJ9"' to flH" 
ven t le.:J t h11rn (f igt..re 61. A I ut n b 

bflt I f tl· ; ,;. flo J IP"iJ1ffitH il !>111\...f:l VJi I 1\uu 
molybdenufTl .,C£Jr L , ly <mv pl ... ttl!; tJi I. 
[lrodtJCe mt~rkm.~tJie heads. 

Figuro 5, Cauliflower variety Whitehorse 
b111rely surviving on o molybdenum dcfi· 
cient soil . Heads were nu\lor tormad oJl 
these plants. 

Figure 4. Cauli· 
flower leaf pulled 
apart by growth 
stresses resulting 
hom molybdenum 
deficianc:y . 

Figure 3. Typical de-
r ormed cauliflower 
head produced on a 
molybdenum-
deficient plant. 

'Figure 6. Sodium motybdatB spray bum 
on young cauliflowor plants. 



Swiss Chnrd 

S\ I • I 1rcl ()I ~ c I '\ r' J's 1-·~· 
, 'ore--n ," ro 11 J· to ,.,..n lvhden•Jm 
'Shor1•1' 1 , , • 1 mucn tl ·~ "<~ ~9 .,. 
' "'J LilUI tl JC. _, . ~ t h• 'Fl''~-'; e' f' 1r I , 

rr ,~1 y bu~l:luri Cit IJ ~-· I a1'o1r t. prn -
du~.-mg Pl'tfor,JtiOII~ (r•qure l} . ~"I lu· 

lure ( nJLkS reserr1Gitwt lf, 111 . hu early 
Sl<l~l:l of crndrff, •V'J'Cr Iori c .Jlr:mq .:Jr.~ 

very 01111 on jfl!}llri• •I) S .1.s~ Ch.rrd 
Sfli'ilyl:cl or !et •ili ,x i witll molyl:rJ8 ,, r 
lfr' " 'Jm- ·"'' '1· ll if l(•l'•dl hrlS (J8PI) fl •. 
thl" I tf "I nr '' rn.1 ,. ,. 

Beet 

S.. .,e s.:eds oi ll< r~ien l~ee1 . -'~fit 1,s 
<r r J in A I<J Ia 1 ,. e pl.~n ls J tJ! 

;.H' .,. p soeli • c~ l' s. E ' ly t'lt.fll ir gJ ,,., 
r ld ;;oil:; 1r-r >sc rh·· l 'l 111 '• •' 1 y . 
T~vt• ~LJ~'r, c. t '~"l . ,, .... 1 ~. Jt- rsl..<:~ 

I 1 '' tl r v~ 1 1 B ly t1 
110 11< p ~ J I .:> <)VI n Nh n ~ llh-

.J •' r I . Sc ·LT 11 d w lr •>d o '' , T 
:)() ~'<lr 1;rH ul ' Jmc ul t • .1 vJr 1 • J er • l 
thr lOOtS IJ'.I\.<1n1C W•)O 1',' and Ll df. ·S 
ox•, pt for l iv•,~toc! le~c'. o l t'lrdy 
l'ldVCl(lr .~1 ~ II· n· !I)' l!, of ec. cl 1r! uni-
frrrn rt>rl r.rlrr 1 1d \l)•Jd t ,lld '''lily. 
It 1 1 u«''nd 1f'1r01t i ·ne lqtniJiilar rr>•!t 
wi II 1 11 ' · '· I 1 11 l . A I ~'<an nrr'"'"''" 
•,h 1 Ill 11 r Bol r ly , 

True Spinach 

Spmach, a r inse 18ld' ive nf l~t. 
dt."\,o3lr11"1_, ;-· r';Q(lstall• rmtcll rarl cr tllc11l 
beet. t" In IU •l()'(hgl t ul hrgh ldT fU(Ies 
o;tt!Ti 1 • 1 rl1 cite '., 1P r·.t oro i 
srllfldvlt tllllt fC:. ti l Ill ' I r SI'PCdcl V 

yrovvth 111 m "" ''''" t s1 1llv st>e.J 
st:~lk don t ~ti r, GL r_, J L 1 •u 1 1 r 'ant 

l~t 'Mh n '' ned lrom N. Stu sot S '' ~ /'. 
Groot of A.mllrtC..,, Inc., P. 0 . Box 580. 
Menlo Park, <;.ilifnrnrit 940?5 . 
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Figure 7. Swiss Chard 
showing small holes in 
leaves of plants defi· 
c:•ont in molybdenu m 

is r 8 ll• ,,, ) 1:-e ' • ·r~rall 'l 
U""T I. V l tt.-l y l 1 tiS I fht. V• rly jQr · · ~ 

lead to "-~vi ~· tJrn "~ ·.1 ZeJI r1 
ii f;lant •.vhrJ., iJ u_,._J J ~,J , .. 1·--' 
out is 11 t <.1 lnJ ~~ 1.1J~.;h . r. I.JI .._ ll.v. t , 1 

ne·N h~•Lu i,l -~ V..rlll t y , "Jrl.;l;l_ 
•~""'11 1cill lv s· • ·~ I I 'f.A.J's, \1'. ·1~ 

t -·' "lcl c nd fnund h..l • \lVBir . s. cd~!i:ll~ 

'TIIIr:l'l s ·• 1r ·o any 1 11 -r v l ."h'. 
r I r:lrhrJI 's prnrliiC rrn j • ·Jr-L hi~ •r,1t ,,f 
\ ·Ill IV A mm ·a. 11~ rt ''31•'<l •mt>~)ifrnr 

(! ·U JIL , l . . 1.-l t tlt rl)ll i~ a " 'r y lii[lf l· 
qll,rli ly . J-rr1 ldl lii••IV •q Jull .; I lfj 

ire· , ~"' y 1 dflctl 1• in Ht.. 1\ r :1 u. 
8ddy ~ -.. ,. . ll11dt:!r favur.d)l•! 1 l.<nting 
oopd' l ions in I;)!C fdi l , seed \,;an l:~e sow• 1 

·nr rf'mCI n in tl1·' wii :o r>1ner !t' in lllw 
s '9 as ~.;.1(1,., 1" ro·w.·inu r"'lndnians are 

'•fo.JIJI •• Par )S i I A l r1 \ ·I '" II II ~ 
Jl ITlclcll If(.}\ 11 Vt , till" ,,. 11 l l.J 

try r·Jd tho r •. Its l lvv .... s .II I :rto 

" I -tlll!. dtllercnt ko::r . 11 ... .r; ,, · .. ~ 
e·sewh r·• ..,nrl ~l1i .. ·;..o•ld to AIJ:-1:.1 . 

Cucumbers Wnhout Pollination 

[\!JrtfuJ t It" r: .t tr> n Vf'r1r~ SPver c1 

9V"' ., Ht5 c• ,., " ' I ·r• rw· L ·l:'n !rlect· 
J J .'J'/ 1rr·on•',., J lfd IL.Ied'l l 1 t il·• CJtJ.r· 
.ic. Gvn"'-1 uvs '' m s llr~v u· 11 tv 111 •-
uu ·-Old\ k t•.J ic ll•·\111 r3, 11 1 c.:llillo.J5, I , 

Figure 8 . Marathon 
spinach on right showing 
Sll of plants compared to 
varroty America On July 
17, when this photograph 
was taken, both spinach 
varietecs were one week 
past theer prime. SettdstaJk 
elongation has occurred; 
howovor, the quality is still 
excellent for homo use 

the Ui·J . ! .. i!tl II L: '" r ,d ;,.~ ,It n I • I )( I 

11LJ • J Jl' tlu 
v·nes. T \ ._~ 1-

hou!l! 0 II ~ ,.J\.II .tori 

. ., . 

Ct 
rr 1 f r 

I , , :1 

l,'..,n·-~ 

so 

( FI \·''•t.: ~ J. , r ~ , ,. ( ,... 
,.H .c. J .ed urr.. .. tl.rr v, 

roo ,hi.. 

it set 
1'"1 rhud~. r "· l<l)fl. cl 

Tt f• ' C I II' !J ','/ ~ ~ ••=r ·t ,,,. 

[ .~ \"~rin 1 

'1 ,. "I hr 

1 j , .. t t ',' ln t ~.-r I J 

Ill tl t I v ii• ' ~.11 , , 
,,.., t 1fii..J , .,_a ~1 1C1 1')\J C' 

\ hel• 
~.IJ, 1-.• \ ~J 

r ·~ .'Ill . 

•' !toni i "' llin11t iNI, 
" ,· I 1 l ·. I of Vi s I .md t 
•r " S r ,.,,.,.. l1•'f1Ut:l1 ' '/ 

tl1, ., 1 1 , n , .. , 1 

M ) I " 

~ ~rr. '1-

1 

T~'" t11 I 

u•" .,.,' n ht tr lr • r-t w· nrd 
oJIIt:.JI '{ ·~· ; ) I llr I . ._, n I , ,r ') l l 
sm.rllq t..-.111. • ' L y t l k !1111 : 11 111 ·t 
l IV(' f 1 II t, ,II v WI. o1 q I .J 'I • I"" l10 U ;,1.. t il 

I)O opened nem ly . ,.,~, , d 1 ' ,,_,, -11·Ju ,1 1 



t or i••~(t l •J P.r IP. r , polhnt~ro flavoA;r,, 
dttc.l leal/\? the greon 1ouso. 

Tl te long E uror..run-typA I]Yf10flf iou;c; 
cu.- u•nbe t \ 'ill ie•ieti •Jo no· n,:.nd nrd l•'fl 
pror1 Jr:l n("j TYJ1e'~ intr>rpJ,,nt •i.:J >m'HJ9Sl 
lht:ITI r prrxlur•J 'l j ll r.rr.p Gl I l.JII 11 
tact. ; tiJo I• rtg IV!Jt'S <tfP r nllirlrttr·d C111ll 
1f'rUI .lll• ln U L ( urr., ~ds v.1ll d eve1• 'fl 
Will• h is ,-.,J d :;rr~l·•·~ tn tl L' uthf'fWiSIJ 
delt uuo . llrumiJer>. 

Potato lnnovat tons 

Th .. poti:JIO Villi~ v AI j I I r ··o.,t1uss, 
nnmed m 1960 1<1::.. tn o[JJillun ,c, it~ 
Jrn:.l-fE<;i<tnn l I r s, tllP. t,lntiJUt.J r:ha1, v 

IErhltC ol dP<?t. r 1b,:.• i at•on. St11lr> ~ . f 
A I '~.a f rt.t~tless a re rnucll d"'ei"Jer . n tLe 
soi! NnBf1 [ !I:Jdf iz..;tiOI . b l'giJIS [119 I diL 

.no!'.e o f otht;;r ViJtlet ies. con~equ€ntly . 

" llilling'' w keep the tur r; ft om 
" yreelling" is M f mccss.,rv . 1 io; featurd 
pernHIS produdng nn CfDI) rc~ r"'t::t1 

oi.-ces rilar.l,. I m rll,JIIow t r• m:hes :Jnd 
O)VI--.Ied Witll 3 1 j ' t : njJ. [ 'Vel 
rul lurP. 1-)I.Jr 11111] ,.., r nQ htlhny 1;;:; I I r 
f.;'J\Jer . If une uses a ~;hem tea l V/€€J ~II • r 
SUC(.'B~fu . l -, . as flitS uevn riunt. tr Ala.L.J 
f01 tile past 23 ye .. n b-., • ornn1efciai 
gt ewers. thc!fe is no need <rr Jtsi iJrl · '1•.1 
1 he so ·r a te:-r plar ling. u d"r )I~S>~ '., I-
t t• a f':OJ'ri lt io ns, <1 'rt me- b<' \"'.,. ·n rowo 
-.a• b<o ~·J t0 11-1 !11 hr ·· r '• I wh,,·, Vt jr 

conw'll>t-' t .o r I~;, rv•., I•!J . 
A nPw 1eJ-, t ,_, po 110 to 1.., 

nam~d AIJ!>L . ., Re.:J Wt .l bL JllailaoiL tn 
197u. It~ \ .eU ot U.S. N ... . l t1 J( 

Figure 9. Six excellent 
fruits of Gemini cucum-
ber developed w1thout 
polhnot1on or uso of 
hormone spray to set 
fruit. 

tubers 1~, rqu lvrilt!nt to thsll ,~~ "whites·• 
grown 111 /\1-Jsl d . GtoweL ,f A l ils~ .. l l~t:r! 

should !)f) able to 5uppl~· loml .n.:~rLet ~ 
·.-..ith a good poturo th..t \',i'll:re of IHU<'h 
be l ~er qu,,i• 1 t'1ri 1 tr " ocL" -.h<~l are 
f·.n,r,~ i'll!' 1 • f r.-,lr "•w<=r Itt iludes. 

Summer Squa$h 

S:t:rr.r.· r ·' U.:J!>h , :.1 frost .er. ~rtl\•l.. 

crop, F -.. ·Jvu s lle<lvd\' in are,;s vvher . 
tilt; growin!J seaSOII iS host-flee ' or at 
le:J'>t !;JJ r~.'ty . t- • ·\o; dre teady for bm-
V8Stmg 3 L t I t) duy~ frt,,n t'latYing. 
Frulling corrinu•s until the vt nes M ' 

fm~.tFrl. 1\l.!w v,lf i tie:; ir r: 1ucJif1y Elitl• . 
Aprl 'J , ( rP'{"tll i, C •ini . Chleffnt dlltl 
Aid 1 .idl k 11'/I.J ~ OVAIUttled. (lilly Bid(,'( 
d k l3tlll'f J J trom .. lrl soil~ , f ~I IV 
•llll':J ~ allttrlO:, (F qure 10) . No ot ~r 

surr •!H:>.r ~q d,;t .:Bed~ J!lrminatect i11 ..:u ld 
&•il . Th i~ il&.J teristi•: in Ulad Jack 
r ~uld m~an the d 1 fprcn•"' lJetvveen < 

r:rnp .. ,rl nn r:rr•p in S.liH, arPas ot 
I ln•,l< 1 wl 'r M •t f' sc 1-; ilrD lrw to WJ rrn 
up 11 1 til~ ~~ 1 q_ In ~<1!1)11" when <:ll 
"ariel"5 g•·r rnin nJc.,_J well, Elite anrt 
Aool ln WE're rnor" pmdur Ill" th,l'l 
8 dCk J<tCI; . rJ 

Figure 10. Black J;~ck summer squash germinated .n cold soils, a very desirilb1e fea ture in 
a variety for Alaska. Other varieties of summon squash failed to germinate in the same 
cold soil (nght}. 
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SMALL GRAINS ON AGRICULTURAL LAND 

IN REMOTE AREAS OF ALASKA 

Red Devil test site, George Willis, cooperator. 

Current v orld 1ood .hL ~.Jge;, 

populdtion qrl>Wth , ar d cont .• J.,d .'~lth· 

drmval oi dgr i u . r I l;mcl i..Jr uth-cr 
uses indic, tu th. t it may L•> 1 ~c~ssary :15 

V/\!1 ' as pmfit·rh\,> to bring 'argeareasot 
1 • w li.lnr1 intn rrr>dur. lion in the V11ry 
r1ear utur<', 

1 r I iuctr•' I rn,;y 11"1 ol llfiP-•' · 
tnn e t• , I ~ 'In Sllrt ~ H ,... c <...t c 
~u L , 1 c r 1 ic un ~ n 11 , o:1 

sr gn• rr rt p rur.-r. nr 'l<? \/( k::\ 
rcma• 1ing t.~:•.v I no~ A r&Lt.nt ~.-> ~ o . 
lory s.. if HV•'Y n I 'c.~~ J rJ'-'n . • :ec. 
J~- oxrrnately • G,(Jo. 'll,O n tit: J • ,· dnd 

I ~ · r,q oim ··~ rvl ~oiis s.uiwb le hJr 
oj[ r-ulturn 121" r ·11r h of thii> 'ar,.j "s 

• Au• ·tnt Pro I ssor o r Ag·.,rnlmy, Agfonomy 
Rcso r c h Toch'l iCHl'l, ..~nd Senior Agronomy 
f~fi~<HliCh As~aiilant r~ACII ~ly, Unovvrs rv ol 
A laska lnstuutlt ol A9• cull oral Sc11!'1CH, Fair -
~ .r • s. -fassingPr ~~ Un•ve'tily of Alaska Co-
o pnroJtlllll Ex1 r-sion Serv•ce Agen t , Aniak 

28 June/197& 

FRANK J. WOODING, 
JERRY l. BROSSIA, 

STEPHEN D. SPARROW, 
AND DAVID H. HASSINGER• 

lor.:at(:ld rn -.wy r-e1 • ·tr· rr l nresently 
inacce~il 1. by rno t fTl rn< c· gr uund 
ltdOSPOrtation. 

Wu th~.. ''~'' f t i· "' , , a fc {'-..a t.,re<l 
locatm11, \ 1/ ir tt. ." Jl nti d \1 1 .JI· 
tur 1 •J , 1 rtu •IIY . -tv 1 .1mm ran 1 

'lllailabll! wi!h rl rd J !ypes t .. ro 
• h ·t · <Jrc I ~· Sui teci anti their relatl\llJ 
productivitv. f\ I igh ueru::nt()(Je of these 
bnds 1-:ns b• n lllC udrod m prof>OS{!d 0 '} 
lanr w tl"' jrawalc by tho D•1P<Himt:n' of 
lnll r W1tho11t 'Un:.rderotion ror Th•1r 
ilctt rcu r I potentials. It IS 11r Jfn tt- .J t 

o';l'f •Itt ,t r mnn.ttdt~-uw t lo~ t 

t "' ldnd s 'lvt lir[ ll.led in LJ - t .-g rv 
wluc-h would p~w· t ilflll• nl turiJI dev .. l· 
opr .er. t. T • ... umt lt. lliOtt: .lllurMillh'n 
un lht.se 11 t"rt,dl .;u L~ltm.t "rra~. 1 ·~ t 
pl;mt ings of g• n WI'IC cqilbl:~hed <Jt 

selroc too l omlion~in 1'174. 

Chuathbaluk test s te, Ken and Beth Suel, coopcrato". 



Description of Project and Objectives 

Th~ id~cd for tlus !Jrul• 1 r arne trot a 
study cond.wrprJ 111 wr<stet Alil!ika nc.1r 
tho vtl rli:J€ ot R!:!d Devd (3L On" pfmon 
thEJr~.- W<'~S intc:.n.tS.tP.rl 111 gr uwir.~ qrJI~S !n 

<m o1rea where vin~•allv no 01qr, 1lt1rr ~•I 
informal ion was ttV~1Iai-- ln . Wrth h1S OJ-

Of"lPI arinn, a ~:~rin Jd<'iptst'on test was 
cor ducted in 197.~. Tho tl:l~t P•t>ved 
htyhly succe55f11' ,ncJ ytnera1ed intr>rest 

Saunder.-,, T~atd er, Jnd r1u:: &2) . 
Varietk>S we1 !*>leo ted with 1 run9e in 
l"'arwi I y fl•>m eiJrly to late. 

Results 

Of thE lG tPst -i t€S ~taiJh~hrri, 1. 
,,...~, e h,JPA.sted lor ba1 l.:v < nd wr.er~t 

yield oo er '' illd.ions .:JnfJ 12 tor u<tl 
y'eld deter rninations. ll1e site n8ar I a·· 
Ml r lt tHTl ina W<IS nnt 1 a~vested becuuse 

Ruby t~tJt sitn, Albert Yrjana, cooperator. 

and t"nlhusiasrn amnng ether fY'!Ople 
liv'ng Jn the area. 

tn 1974. ·hf' progrilm was expcJncJed 
to include 16 tes sttes ~nt:oflli)3S~ing a 
broad cross-set.t ion of potertlirJI aqr · 
GL ltural lond < in Alask-1, 1 est r>lan"tngs 
were established at Aniar.-, Chuctthbl:lh .• r., 
Red Devil, lloly Cross, Saint "v1<Jry'l, 
D1lllngt am, Kuii!Jilll!:!l.-, Ruby . Tanan.1, 
l Clf..t! M JnchumlnJ, lJt lt.J Jun I on' ~ cW · 
bil'if.:S. Manley Hnt -iDrings, ~Pfl,lfl, \ dnd 
F- .lf'! VIJ!.,on (2 sltesl. U tlltldllun ot 
Jl ar.v of tile test sit~ would ru.>t ~;ave 

been possihk w11hou. !lie cooperat tor 
oi interested ·ndrvidlli'lls livifl!} in thP~fl 

a1 8aS. 
1 he purpose of tht;o study wa~ tr1 

dNel mine gn1n t~· f'c> 'lnd Vi;flfj t t•!S wllh 
i1 gr,u'l IYf"''>.! wh r h Wil l gmw to 
mcJt~• t y , <md 1a €~tirnate n•ir ' lluurt ·· 
t!VI y u l 1 PI 1ote IotA I io 1~. Th~ ttlSI U>ll· 

:.i:.ted o . G varieli~s each of b.Jr!cy 
(L•d;tf , Edda, C.Jit , 11cwllnlerri Se .10-B. 
Weal , anrJ Olli). oat•, ( NilJ, Cec~ • P~n<.lek . 

Rodney , Cay11se. dJI() Toral) and wheat 
(Gasser, Rov~nierni ~UO.W. Park, 

he lanrli'I!:J str was clmed by ~::arl ; 
snowf<~ll. OnB n ; t te t wo sHes n h~ 

ran Yukon cil&a WdS lt>liJ lv tiesuoyel, 
l.Jy rnartnuts. t3bout •.vee!. IJe ror;; It WiS 

:i(.t-... !dU!ed for h;trvesl A\ Kuliu.~l•l'l , oil 
~r;,ins farl.-.d to I iper . A I Saint l~'.l rys , 

jilrlev anti wbnat were I1.:Jrw•s.tt!d t'Jl oa 
stand~ wer«! reduced by • IIL•.vor 'lS t ' 
e,• •r11 <1n r'X ten t hot y11 d e~ti11ate~ 

ro,ltlrl nnt tr:: ::rbtai1•ed. 

Barley 
r he ;:1\terilCJ~ v~eld of 6 l.ilr t,.y 

Vi:!l ie ,fes groWil a . 13 Al;r~kJ lu~ .. •lton~ 
was 57.? bu,.hels Ot r acre. Ave~auc 

v1elrls o f t11e s1x var i~ ~::s at 9 u l the 
lo cat i ·.H s exceedt.Jd It '969 1973 
nationcJI JVefage o f t13.3 bush~fs fl(!r Fu~rf> 
( 1) Avemgo h<JrlflV yiAids o f !I six 
vartetiP.S at spet:•flc locatluns ranged 
trn · a h1gh uf l lC bus.i"wlo; per il[rfl at 
ManiPy Hnt Springs 10 A low o t 21': 
bushel~ ")f'!f 1Cff' at rwt Yi..k•-11'1 . Th~ 
h1ghest v elrl rl)~r rdrx.l for "r , rd vidu<JI 
barley vanety WJS lb~ bushel, I.Jl.f ,H;t .._ 
for Weal iJt f\11 111IPI, Hot Sp1 irh]). 

Til•'! .,, r>f,tnP vieki of 6 oat VLld8\1{L 

g OWII J' 1:? Al~ska lr r;-,1 'u1 > "tdS 7')./ 
IJ •~hf'l : P• r H A • 10 1'1 tt> locations, 

\ ; . JIJ• ! '{lt'ld· i ••r hr> SIX vac j· • ~:c . ,~~ere 

r~ ~~ thctll tl" i 16.1-197'3 ra i nnl 
IA.!aq,> Jl l1 .L hust,,;Js I*' drf>' ( 11 . 

.tl.ver oe y 1 L'L tur ~he s , ~·· I 1tes <:lt 
r,pert 1 ~ It I um ronqed f. c.m 1 high (1 f 
107 i.J ~~ rels P"'' atm ilt Ddto Junt.:tron 

D Cl i huv h1Hh k rn a I w r>l 41 Lusht!IS 
Jl'r <l '·~ cj t F, 111 Yuki•) ThE: 111f!"'"'~~.t 

VIP.Itl It 1<1 "{i ft)r an mrl•v1 IL .JI -;1! 
vJr l~ty was 168 hu~t;.. Is 11< r Fl rt. for 
I'.Jrdl at fvl,llllvv ~(It Sfjr t:rg' . 

Wheat 
WhP l WrtS ~flf!Oo' in llldtl rtty dl 

•tlt-i tr. the Lu•.•;et Yul.o.1 Rtver Vaiii:'V 
{C:Jif'l MurVJ r'Cl Huly t.rC<:;s) . ~he M!CI· 
J ~ Ku~k )f<wim Rtv• • V, I 'V (Aniak and 
r'· ralt balrti<l, ,111<.1 ir rr Bristol Bay 
ilr1'1 (DillinuhaJIII. Tlte 1V1Jr<:Jg•· yield for 
G wt1ea\ ViJIJ('lf''" (lruwn <~t I j f-< l.:ts~ a 
loc.ar i m:; \\11~ 3) .~ brr&hnls I '' a' •e. 
Aw·rF<.J 'v 1!1 I• t_r th<> ~' " ·nr ' ... lres at H 
r t H lv .~liDII'i f >' O::tHJt'Ll 1 hP 
Jt)(.,J-1YT• r'<l.i 1111~ d\1' di;l- c·· :~2 

U' •r." > r;cr u'.r ( 11. Awor-'lgn :,oh+dt 
V f31d~ ::t . >flO::j f ,(; fo~a iJr.., fi)ri{]Pd fl :Jnl 
i.i l11gt of 54 lJLJ~I ~Is per ilCI e v \1antey 
Hot Springs to a l.wo~ of 0 f.t l ru•h rte r 
acn: il' l't lingh<rn' . Thn ltigh• 't vi 'd 
re· •rd ·d 1 •• an i nrlt~rr:J J.r whoat vari •; 
.,.,.,) 79 b l'il lei~ ri3r ;.. lur p, II' 52 d 
F 1rt.. nk~ 



Summary 

MP 1· · r 1 th~· 1CI74 1all grain 
e.d lr r ('> f'~fi>rn \ r(' Pr!\(1 IT<IQiflU. 

\ • • ~ 'nL H , tr tl· 1t a num -~N rr 1 he 
l11r ITIJ I s ev~l1 c~l• l"l ·)ull co ,r..., tr pro-
d 1 d 1 vI t y - . v , \ • ' It 1119 :;:;r I I .h£d 
gr::11r1 r rodu mq uf•il> 0tJt nlo " ' AtYia, 
Hl)weo:er. d,; ' obtil H. rr~ 111 ura:' year's 
test IOIJ sh lUlu In n-J VlaY l e .nto ·pr t~r1 

as t ondusive. The rt;:.ults du, lr..;•. revl:'r, 
pro·itl·J ddclit ional evrden ... " tu indicate 
rhat A. ',-;Y.a h1s r iilul" c1f <Hroe~ •H 
fjCt•-ntial y \ 'r 1 r.rO<Jurtive L1nd thdt 

rr somr•LI~ y .,t: utilr ~ . if ('r when 
t ,, n~'e-i ;;t r111lrl arr~. Cl 

AFFERENCES 
Agncutrural St•l•rtics 1974. Un itod Sta!e$ 
Oep 1 tmenl of Agr lcultu ~ pp. 1-42 . 

7. Al~icil Rural Deve-lopmen• Council. 1974_ 
Alatk;;~'s gr•C\lllural poten••al. A aska Rur-
al De~eiopment Counc•r Pubiicarion Nvm 
be• 1. 15:7 p 

J . Woodtny. F _ J.. [) H. Hass.nger, clrle:l 
George Wllllr 19711. Gran'h in Sev.•ard'$ 
lct'hox. A.vroboreali<J 6 ! 1 l .4 G. 

Thomas E. Loynachan 

L 
30 June/1975 , IJ,'l'<l hnre11ltJ 

Manley Hat Springs te$t sita, Gilbert Thompson, t:ooperatOI. 

Thum •• s E. L•)Vndch;m has revJntlv i 11nc"1 ttlfl P<~lrn.o: .,r,Jit ..;t 1 ~ 
I Jsi' 'L 11 o f A(! I -,__lJitural SCI~'<r1U~l:. dS A~.sro:;t;-tnt r 'r J f~~IJ, u. Ag• c .Oil,,. JL. ~~ 
pr ier ·a · hrs arrival in AI ~~ J, Tom • ompll:ltetl hi Ph.D pr. '''' -;rrJ ir ~ 1l 
s. renr" V·IJ t n aj1•r ~mp •'l~rs in s · -1 m irrol• -ltiOgV al f.J nh C,H1•1inJ Stale 
Unrver~r·v. r r Lr_ vr >r Jl ' r,:, ' " ·V> J "''~ m.-hf€1 ':;degree from l fiWCI State 
Un .\/Eo. ~ ty, 

Tum Jnd hi~ \''lie , JPlrl , .-1 H r tt~e In\ JW , 11 fl 3gthrrl '"~ I '''f · 
rnuni1 1cs ron, . .--111qh . vnr.Jtru~•"l 9qrrL•Jh.HL ,md ~,, ~ v·)lved lr ' "lr ll r -
c'al anpii(;.:Jtioll r fen IJ IZCI. Ht! ~~ w J t V.'{) /f' Jl ( II. lht ;-u r .. y f ' I Jr 1 ) 

ent rir.t.., IJL-<Ll ro::it r· schooi. 
)r. Loynach;m ·~ l•rt?Vr(lus reserl!(.h llas deail r·r unarrly wrth env~rnn ­

rT W'llii l rmr \'o1l ions ot anrmal w, stes. Thfj rereilrch involved Ut!LC.'Tlp.•:.si-
• rr-, I J!r'", nl j,~li>E i ,,.. I, thr ~t1rocts () spr ink l" r lf"t>iicf!t"(HI or an:ll:;whir; 
litgDor etfl ILill ' In li OW' nfl l)r$, a'id nltr09•'ll lrt]I!Sfl~lillu ' iOn~ in <i<JratC•J 
$Wnl•~ 111.111•HI~ slirrr l~~. The wud rcn·-··tfll''.l l•1l · mtcrntr iolo~lr'l and 
ten lt ty aspl"•: Is. Hrs tr, Hlln[:l C~n.i r>vf • i,_,,, (' h ·.te gi""n lnrn <1 qoorl 
biLkQrodr,d Ill bOth cl.VIIOflrTlPltrol d t! [FI II y Nl 11 '' • W(lrk _ 

D·-. Lr vna\.-l,an •.'.'I I Le Ill" rvt-d in I SPI I 1 t. .rr r.l 1 wrtlr Jioor1 n rl, r 
ro 1ean fur the 1-Jrvces.s.es L•l t tcumpt'S•l ion .1. ~od tlrKI f)l< .nne: I r 
.-~,h lli fitol in n u f oil conhl'nirr 1tr:d ~rut_ r . H~ 11 .. :; UkP.r' ~lrarge f l~ e ~···or I 
t r;;t rtl(J prO<Jrarl' at 1M< ln~t itute and ts ,Jnl,1rgin!J ur•IJ!1 lite newl•, In' ltilll_•d 
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