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It rm't quhe " •lily to push your cart around thl sup;tormark.t theta d&ys 11 it usod to 

be., Morei"Oplt -m to be nanding In thee>sle., thoughtfully reading th• •&bels •nd comparing 
pr~ We'v• had one "'-'<l boyeo1t and othltl'l m.y bo cornil'l1, although nobody is «~ally 
•tirlifld With tfl11 r~ltJ of the flrst Oftll. i: ... olryOM llleml to f•l lilutt SOmtlhlnu Will h.iivB' to ba 
done to get prices blldc Into hno, but the mel possibUiry l:s thlt food may naver 11;-ln bo till 
biwv•ln it was Vllfl• rdll'(. 

ThM'e ara many poulble fOIIIOns tor h igh grocery blUt- • late ap-ing, a dry summ.t. 1 wot 
fall 1M' an outbr•tt of soma n- pl1n1 dl--. Almost nery year I<N'I'Oth•l'l',l is 1111hon 511pply 
11\d c:osts • lot more, but we c:an 1lways hope things will be bettar next y1111r. Thll'l there ii 
int .. tion, 1lthough lnfl.tton tthould .tfect all p.-JC*S equ.lly and not J~ngle out food tor tpeci.al 
enenclon. Anyway, this, too, Is temporary-we hope! But thh yoar there hu been 11 mrtUng 
dtrnlopment that prob;: bly marb the b1111innh19 of a n.w •11. Thi1 yaar Au- end Chil\ll 
bou;ht up nnry k•rnel of vrain we could lp!IIO. If we'd lutd man, t hiiV would h•v• taken it 
tDO 

What make this 111le doubly Important 1s fim, that the gcwllfnmant illlowed it to t1ktt 
pla~:t~ at •II, and 511COnd, tha1 th• ,communists did not ool'lfino their ptoTcha- to bar• IRirvlval 
.--ds.. Nevllf twfou ~~~" - felt 11 prudent to ::ell food to tha otn.r 51de. Now we have 
~ptld •s cuaom~~rs, the mo$t populous COUI'Itrias in the world. Not only that, much of thl 
gr.m - bought for livttSSodc fHCI. w appiiientty they.,, aommit1ed to upgradl"'.J thtlr diets. 
Tbi'll has blt lmpii>CitoooL h would take over 900,000 ton1 or gnin to feed anough ehidl41ns to 
pravide tua one mort pound of meat for •ch Chln .. 1 

But this is only pan of tho dorf. We are alraady exponlng food to much of the rest ol 
1he wodd. Of C:OLirH this is nothing nsw-exoep1 tiJj!l now w~re getting paid for It, and lh.at i• 
d11fenmt! ~'llhat has hilppanld it tl\111 "prOgrm' hou bi!COrnt wldaspr•d. Advanced tachnGiogy 
IS no longer ou• ••clufiin p10pany, FOf inmnee, IMtl dl of tho cheap toys they used to mtke, 
tl\• Japan .. now turn out some of tha ben radio~ ele~on microscopes. cmmotn, t lpo 
rBCOrden, motol'cyeles, and polluuon frat can in the world. Thl1 mQIIM thlt they and many 
o~11r !:*~PI• now hne more money to !pend h:n ~tter food. What most of them lttck lal;md, 
.-Jd nen tha. that have •noJJgh of this have MilOt bean able to b•t tl'le A-ic::an farmer at hit 
game. So now we aon expect to saU food ilbroad on an w• h1~r a:ala. 

Actually. wa dOtl't hew much el'lolc•. Lalit yoaar we apeot $6.8 bllllon more eb~o11d than 
- took in. By 1980 we rrury b• ~p~nding $18 bilrHln oV.,M111 for oU 1lo1H1. By ~oineidane., 
$18 btllion Is Jus1 .tlout the value of the food thl USOA thinks wa could be exporting b\1 1980. 
In affect. - will ba U"~inQ food for 011, and con~equendy OUf -n food Is goit19 to cost more 
t.cau• Qf"Mter demand lads to highe~ prkes. 

What does thia mea11 for Alallul7 Simply this: anythiog that rai- the price of food 
nrlative to th• prlat of othlr thlnus is going to incnn•• the rn1r;l11 of profit for fanners.. This b 
AIUI<1'1 cfotii1C8 to tum e marginal enterprlw Into a tobd source of illC)OIIIO. W• COYid stllrt by 
trying to supply our own nnd:L LM v-. Ala*a importlld IW• 60 million pCMJ:nds of mM1. 
Surely, Ill todll'/11 fN'ic:M tha~ should .,. m~M"ket enouon to S\Htllln and encou ... ge en lrrduruy of 
ourovml 
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Fcod costs, especially those of meat 
products. contribute to the high cost of 
hvlng in Alaska. The research prBBented 
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here was undertaken to determine just 
how much shoppers livmg 1n Fa1rban.ks, 
Alaska were paymg for selected red 
meat productS compared with shoppers 
In Seattle, Weshangton We telt that the 
reseercn was panicularly timely due to 
the dramatic rise in red meat prlce.s 
el<penenced nationally durtng 1972. In 
this article we were Interested in 
examining the magnitude of price 

dtfferences and the patterns of monthly 
price fluctuations 

Five cuts f meat were solected for 
thts atuctv· regular ground beef, huck 
steak (bone-In), top round steak 
(boneless), T -bone steak. and pork lotn 
chops. Date were collected each 
Tuesday throughout 1972, in three 
retail food cham-stores m Fa~rbanks and 
in Seaule 

The food chains surveyed m the twO 
ctttes received thetr meat from 
wholesalers operaung 1n Northwest 
Washtngton state Stnce the 
wholesalers were located tn the same 
gqraph1cal area, it might be expected 
that wholesale prices for Seattle and 
Fairbanks had common price 
determinantS. The most signtflcant 
factors causing h1gher prices tn 
Fairbanks were probably high 
transportation and overhead costs 

A note of cautton should be eXpressed 
concermng this research. Thu analvsis 
cons1dered only ftve cuts of meat. The 
four cuts of beef selected may Indicate 
trends for all beef prices, but 
generaltztng to all pork prices from one 
cut (pork lotn chops) may y1eld 
Inaccurate results. 

Average monthly prices for all beef 
items are graphically developed m 
Figure 1. Monthly price observations on 
lndtvtdual cuts of beef and pork are 
presented in Figures 2 through 6. The 
avorage prices for all twelve months of 
1 972 lor each me~tt cut and 1111 beef 
1tems are shown tn Table 1. The 
following dlacu sian Includes 
highlights of this research on selected 
meat price dtfferences and trends In 
Fetrbenks and Seattle. 

By the end of 1972, Fairbanks 
consumers were paymg Ieven percent 
less than they were at the beglnnmg of 
the year for all beef Items tn this survey 
while Seattle hoppers were paytng 
three percent more. From January 

c •• 
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through Auguat, the average Fairbanks 
beef price was 1.66/lb (36 ~rcenl 
more than Seattle). After August the 
average pr1ce was $1.48/lb (29 percent 
more than Seattle). This sharp decline in 
the Fairbanks average beef price was 
most likely due to intense pnce 
competition emong Fa~rbenk.s' three 
food chain-stores 

Smce the average beef crice was 
derived 1rom prices of four beef cuts, 
ina•vidual price breakdowns should give 
more •ns•ght into beef price movements. 
Ground b&ef pnces in Fairbanks durin~ 
1972 averaged 19 percent (13¢/lbl 
higher than in Seattle Fairbanks and 
Seattle price movements for ground 
beef displayed a noticeable degree of 
similarity. Although not nact, price 
changes were generally at the same 
t1ma and In the same direction. Ground 
beef was the only beef Item Included In 
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1h1s research m whtch the Fatrbanks 
consumer was worso off pnce-wise at 
the end of the year than in the 
beginning. However, the Fairbanks 
5hopper was still better off at the end of 
the year than was the Seattle shopper 
because ground beef prices in Seattle 
had Increased even moro than 10 
Fairbanks 

Fairbanks pnces for each of the three 
steak cuts Uop round, T-bone, and 
chuck) exhibited striking downward 
trends begmning in August and 
continuing through November, 1972. 
l he Fa1rbanks consumer was faced whh 
the happy consequence of paving 8 
percent less for top round, \0 percent 
less torT -bone, and 13 percent less for 
chuck steak in December, compared 
with the precedmg January. For these 
same three cuts. Seartle consumers 
were either paymg the same or more in 
the Oeoamber period versus the 
previous January. Between January 
end December the actual price por 
pound for these throe cuts narrowed 
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between cities by 23¢ for top round, 24¢: 
ror T -bon~ and 13¢ for chudc steak. 

Fairbanks and Seattle price 
movements for pork loin chops were 
very similar W1th few axcepuons, pork 
chop pricas 10 both cities increased 
markedly after May. The average yea.rly 
Fairbanks pnce for pork loin chops was 
30 percent (39¢/lb) higher than Seattle. 

During 1912 the Fairbanks shopper 
benefited from price reductions in beef 
steak. Also, the Fairbanks consumer 
was proportionately better off price-
wise for ground beef. and was no worse 
off regarding pnce for pork loin chops 
compared w1th his counterpan in 
Seanle More informauon 1s needed to 
analyze potential price movements and 
to determine If price dltferentials will 
contmue to d1mlnlsh in 1973 and 
beyond. As population and 1ncomo 
levels increase in Faubanks, 
compet1tlon between food stores should 
become more mtense. Added to this Is 
mcreased efficien<:ies apparent in 
transpo1'1at1on sys1ems today and in the 
near future Th1s leads to speculation 
that overthelongrun,priceddferentials 
of meat products between Farrbanks 
and Seattle should decline. 

This research IS bemg continued 
through 1973 on an &IQ)anded basi~ in 
the hope that this data wlll aid the 
consumer 1n coping wlth the problem ot 
lncreasmg rood oosts. Prices for lamb, 
V881, bacon and ham, fowl, cold meats 
and additiortal pork Items will be 
Included. Prices are being collected m 
Anchorag& u well as Fairbanks and 
Seattle. Also, data o wholesale meat 
pnces wlll be collected and compared 
with retail prices to identify 
relauonsh•ps between these twO 
sectors of the me rket. • 
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What will it take to produce Alaska's vegetables year-round? 

CONTROLLED E V RO MENT 
AGR CULTURE (CEA) 

DONALD H. DINKEL 
Aasoc•ete Profenor of Plant 

Physiology 

WAYNE E. BURTON 
Associate Profeuor of Economics 

CLAYTON. R.OSLUND 
Aulatant Professor of Plan1 
Science. University of Idaho 

Bright hght& m the West Rtdge 
greenhouse on the Fairbanks campus 
stgnal another research stop toward 
year-round vogotoble ~reduction · In 
northern onvironments. High tntenslty 
d1scharge lamps (Figure 11 definitely 
produce a bright spot on the campus 
during the long, dark nights or A laska's 
mtd·wmtor. They are also producing 
tnmal data to b used tn setttng up a 
production system based on total 

1.-1. 
Yooldolrt lb 1<1 h f -of ....... ~.-. 
wrt .. rtJW'n Ul IIOfUJOiled ~..-nta 

energy utilization. Thts IS ..i concept In 
which ele<:tric power, heat, and carbon 
dioxide (C01 ) - produced 1n power· 
generating faci lities using fossil fuels-
will be used to grow plants in controlled 
onveronments 

Alaska 1S an oxcellont location for 
developing technology su1tPd to total 
energy 1 t i llzauon a concept wh•ch 
ensures max1mal food production. 
There is an abundant availabilitY of 
fossil fuels and there is a need for such 
mEJx•mal production Anticipated 
development ot var1ous natural 
resources jparucularly in the petroleum 
rndustry) lndtcate future socjaf ana 
econom1c dovolopment of Alaska. Also. 
the Nat1ve land claims settlement, the 
Rural Development Act of 1972, and 
continuing industnallzation In Alaska's 
cities will stimulate development of the 
state. 

Funher. Alaskn prov1des a destrable 

c;.,p VmtotY llal .q t; l ,....-

\Ill .. 1 ) t--.. mwei•M•f 711 
L•ttUCll!' or""" """"'" ~O«.o"S II 

"ad••"'- Lh•~P'Of: 180 

'"'"·~· 'l~.,uM nt 4,i () 
O ,t,atNJers ,...,"1001 ~· 0 

,.,. Jon,..• ••d •••II-• _, grD'Wll- _..,.,_,...., lOOO f c. ot ,_ 
~~Ntttt• rt~t Ught 01• tom.to.lo 6l'd '"'~" 111Nrw grown unc:t• 
II>PIO...,•Uir 2000 f a of Luook>o or,.llluiiNIPt><li'tlh 1..-ortr o..., • .,.,. 
I)IIDI llglrt Cua..,ben _,. ••-•• ~«Mitt• 2000 I c o f U.C.Ioo •rwl 
Mvlt-• IIFI• '"' appro•-••.., '--· 
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location lor both rosoarch and 
production development of Controlled 
Environment Agriculture (CEAI systems 
because of riB location m nonhern 
lautudes. urgent need for development 
inputs particularly surted to north-em 
climes and evolving recognition of 
cultural, nutritional. and aesthetic 
benefns to be ga1ned from CEA systems 
whtch • ubsequently may mclude 
ornamental. smell fruit. and l1vosto~ 
products. 

Alaska' s present shuation rs 
charactenzed by Inadequate production 
of its own edrble crops Field crop 
production has been restricted by 
negeuva attitudes, limited publrc 
research and service, and shon frost -
frau seasons Greenhouse production 
h,as boen restrrctod by low 
temperatures low light mtonslties, and 
short datly hght duration during half of 
the year. Merketrng field vegetables •s 



FIG 1. Tometoea and cucumbera 
being grown In • nutriculture av-t,em 
under High lntenalty DliCharga (HID) 
lampe a1 Fairbanks c•mpua. 
Controlled Environmen1 Agriculture 
tCEA) may eventually provide the 
meana for economicaJiy fea•ible 
production of fruita and vegetable. 
year-round In Alaska. 

hmited to a few weeks lalhng between 
mid-Juna and early September, wtth 
the OKcept1on of potatoes, cabbage, and 
carrots, whtch are stored. Cabbag,e and 
carrots em;ompassed less than 200 
acres during the 1971 growing season. 
Greenhouse production has a 
somewhat longer season (mid-March to 
early October), but a 70.71 surveyl11 
indicated only limtted emphasis (less 
than 20% of total sales reportedl on 
salad-vegetables by commercia l 
producers. However 1n the survey, 
mterest was expressed regarding use of 
ltghts, co~ . vaneties, and numerous 
other toptcs wh1ch would eKtend the 
season of production Only one large 
producer is presently known 10 be 
grow1ng salad vegetables commercially 
on a year -round basts The 
predominance of present greenhouse 
salad-vegetable productiOn is earned 
out by 1nd1vlduals to meet family 
subststenco needs. 

A store shelf appeerance survey in 
the Fairbanks community dunng the 
w inter of 70-71 ( 1) provided some 
ins•ght into the A laska trash and salad 
vegetable market. . The followmg 
veyetables ware found In fresh counters 
{not necessanfy all In one store): 
tomatoes (btn, tube and cherry), 
cucumbers. radishes (red and whtte), 
lettuce (leaf. red leaf, roma1ne. head. 
and b1bb). green onions, peppers(green, 
hot and pimtento), beets (with tops, 
wnhout tops and beet greens). turnips 
(wtth tops, wtthout tops~ and turnip 
greens), rhubarb. spmach, mustard, 
parsley, kale, swiss chard, chinese 
cabbage, zucchini, hubbard squash 
pees, brussels sprouts. cauliflower, 

carrots, broccoli, rutabagas. escarole, 
collard greens, cabbage Ired and white}, 
end asparagus. Survey observations 
were limited to those vegetables wh1ch 
had been previously determined as 
suitable for CEA production in Alaska. 

Extens,ve Bf.:onomic year-round 
greenhouse or CEA production systems 
are not eKpected in the tmmedtate 
future. A great deal of mtenstve 
research is needed ftrst.. Speciftc 
envtronmentel requirements for 
opt1mum plant growth are not fullv 
known. Whi le one may strive for 
~opttmum'' conditions to produce lush 
foliage, large fru1t. early matuntv. most 
y1eld per dollar. or one of a multitude of 
other responses. we do not yet know 
how to produce maximum y1elds. To 
learn how to Stlmulatfl a plant to its 
max•mum production potential Will 
require the determination ot a proper 
combination of all environmental and 
economic parameters. Some Important 
parameters are: llght(mtenstty, spectral 
d1Stribut1on, and duration): atmosphere 
{CO~ content. end oKygen); tempera· 
ture; humidtty; growmg medta (soils 
and organic and morgamc media\; 
grOWth nutrients: mteracuon of other 
orgamsmswtthm the CEA envtronmem; 
and frlled, operating, and marketlng 
costs. We must learn to prov1de a set of 
env~ronmantal conditions precisely 
programmed so that no factor w•ll limit 
or hold tho plant back from reacl'1mg 1rs 
built-In genetic capac1ty. We may avon 
have to restructure the genetic 
compos111on of somoplantstoutiltzcthe 
engineered capac11y of CEA 
envtronments end productton systems 
developed. 

Undor the auspices of the Umvers1ty 
of ArllOna·s Environmental Research 
Laboratory, recent work {2} with 
vogetable production In d&serl regions, 
usmg l,igh temperatures and humtdlty, 
has shown that us1ng partie lly 
controlled env~tonments. growth 
potenual can be many limes 9reater 
than out-of.(ioors. Atr·inflated, plastic-
bubblo greenhouses are used to 
mamtaln high humidity, temperature. 
and CO J. Some of the yields in tons per 
acre for smgle crops obtained under 
these condntons include: tomatoes- 71 . 
eggplant - 107 lettuce - 25 and 
cucumbers- 102. These yields compare 
with U S. averages of 30, B 25, 1 0.6. 
and 12 rons per acra respectively for 
good outdoor ytelds of the same crops. 
Potential veer-round yields 1n these 
desert greenhouses are estimated at 
196. 214. 300. and 450 tons per acre 
respectiwly wtth theoretical ytelds 
going above these estimates. Faster 

growth rate, increased yield, andearlter 
maturity are factors ecc:oungmg for the 
improved yields. 

Further ev•dence that eKceptlonally 
rap1d plant growth is possible comes 
from the PhVto·Engmeermg Laboratory 
of the US Dept. of Agriculture ~3) 
Spectal growth chambers there prov1de 
very high hgh~ mtenStties. and 
appropriate temperaturo, humidity, and 
co. levels. Wrth certam controlled 
levels of these environmental lectors, 
some plants are tound to grow at rates 
of from 10 to 60 times faster than in 
conventional greenhouses. 

Tha experiments in the Fairbanks 
greenhouse are only t1 step m reach.ng 
the destrod obj~:~cltves 1n Alaska. Table 1 
giVes ytelds of the best producing 
var•eties of several salad vegetable 
crops and the accompanying photo 
shows the vegeUJble qualtty . 
Preliminary S"ludles have demonstrated 
that tomato plants will grow, set frUit, 
and npen good tornatoe !'> under h1gh 
intensity art1ficlal lighting. Y1elds were 
not high but only mmor changes In 
techmque w1ll undoubtedly mcrease 
v•elds very substant•ally. Production of 
good quality rad•shn under l ights 10 21 
days posed no major problems 
Production periods of 17 to 1 5 days are 
in the offing Lear hmuce abo grew w~ll 

11nd produced marlctnable plants 1n 33 
days. 

It has t>een demonstrated that the 
productiOn season of greenhouse 

(Continued on next page) 

FIG 2 . Ont~ pound European-type 
cucumbers ready tor herv&at on Mar-ch 
21st The saeda were planted on 
January 19th, and grown under 2000 
foot c11nd1aa of Lucelox and 
Multivapor lighta until February 21 
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Agricultural CliiJJatologists Wleet in Alaska 
C. 1. BRANTON 

Ra ... rch Agrlcultur•l Engineer 

The relation between agriculture and 
climate was the topic of a meetmg held 
in WaSilla, Alaska in August of 1972. 
Twelve scientists from 11 states 

CONTROLLED ENVIRONMENT 
AGRICULTURE ICEA) 
(Conr;nued from pago 71 

vegetables can bo substantially 
extended .n the near future even 1f the 
oconorruc problems of year-round CEA 
production have not been completely 
worked out. This extended season could 
be made possible by us ing 
supplemental light in the greenhouse 
lor in a growth room) to produce 
transplants in mtdwlnter. Only a few 
lamps are needed to produce 
transplants since the small potted 
plants can be grown at close spacmg. In 
early spnng, when sufficient hght ex1sts 
to support plant growth (aboul March 1 ), 
plants can be set out in the greenhouse. 
Tomatoos and cucumbers have 
responded quate well to thrs treatment. 
In fact, European parthenocarp1c 
cucumbers we1ghing more then one 
pound each were f~rst harvested on 
March 21 from plants seeded on 
January 19 (Figure 2). The plants were 
grown under lights until February 21 
and from that time on they received only 
naturol iaght. Tomatoes started under 
hghts on Januilry 20, end transplanted 
on February 20, were brought into 
production by Apnl21 when kept under 
supplemental lighL FrUit production 
under natural greenhouse fight was 
delayed unul May 18. 

It is highly probable that rurthar 
research w11i reveal genetic materials, 
production methods. and technology 
that wjll provide a means for 
econom1caHv feasible year-round salad 
11egetable production In a totally 
controlled onv.ronment. In the interim. 
research in progress Is provtdmg e 
means for Alaska"s commercial and 
home greenhouse producers to extend 
the growing season substanttatly. • 
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traveled to Alaska to discuss results of 
climatological research The conference 
was a meeting of a technical committee 
composed of representeuves from 
Agricultural Experiment Stetion& In the 
North Central Region of the United 
State.s. 

The committee members toured 
facilities at the Agricultural Institute's 
Palmer Research Station, and then 
traveled to Fairbanks to inspect Institute 
facilities on the University's main 
campus The group conferred w1th 
members of the University ' s 
Geophvslcal lnst1tute in Fairbanks, and 
also took advantage of 1he opportunity 
to obsef'\le at first hand interior Alaska 's 
sub-arctic summer climate. unique an 
the thirteen states which make up the 
Reg1on. 

''Alaska's climatic resource IS far 
different from that of tile other twelve 
stetttS in the region," said J. E. Newman, 
Professor of Bioclimatology at Purdue 
Untverslty. 

Committee members agreed that in 
order to develOP effective regional 
programs it JS important for 
climatologists to understand more of 
Alaska's problems than itts possible to 
gain from JUSt reading the literature. 

The group were members of the North 
Central Region's Technical Committee 
NC-94. Committee on Chmatic 
Resources, which works on problems 
such as air pollution, relating weather 
statistiCS to agnoultural product1on, 
encouraging consideration of normal 
weather patterns 10 agricultural 
management. and developing and 
standardi:z:ing agricultural weather 
instruments end recording methods. 
The group has pioneered m adopting 
computer technology to the analysis of 
the large masses of data used to 
dfltermine the probabiUty Gf the re-
occurrence of weather Jlanerns. 
Computers are ust~d to analyze data 
recordlng factors such as rainfall, 
evaporation of water, and energy flow 
through plants. 

Attending the meetmg from the 
University of Alaska's Institute of 
Agricultural Sciences were: C I 
Branton, a member of the comrmttee, 
and H.F Drury, S ti Aestad and c F 
Marsh 

Chairman J.M. Ramirez of North 
Dakota State Umverslty presided at the 
business meetings, and D.G. Saker 
University of Minnesota was appo.nted 
acting secnnary 

New officials elected for 1973 were: 
W.F. Lvtle, South Dakota State 
University, Chairman; 11nd R.E. Neild, 
Un1versity of Nebraska, Secretary. 

S. H. Wittwer, Director of the 
M1ch1gan State University Agriculture 
Experiment Statton was present at the 
meeting as the Admmistrative Advisor. 
and A . J. Louatatot represented the 
United States Department of Agri · 
culture's Cooperative State Research 
Service. 

Some of the l2 scientists attending 
the meeting from outside of Alaska also 
brought members of their femmes and 
all committee members were 
enthUSI8SttC about the diSCUSSIOnS and 
the opportunity to observe Alaska's 
unique climate at first hend 

'We gained a real insight into the 
state," said L. D. Bar1c of Kansas State 
Univo..-sny 

Other members of the group were: W. 
L. O~ker. Chairman, Atmospheric 
ScJence Department, Universtty of 
Missouri, H. J . Mederaka, Professor of 
Plant Physiology, Oh1o State: G E. 
Merva, Associate Professor of 
Hydrology. Michigan State; J . E. 
Newman, Professor of Agronomy and 
Hesd, Bioclim&tology, Purdue; R. H. 
Shaw, Professor of AgriculttJral 
Climatology, lowe State; R K Stmons. 
Professor of Pomology, Un1versity of 
Illinois. • 

S .W Wittwer, Michigan State U .• 
overlooks • aoll profile. 



Preserv·ng Alaska's Woo Products By Doub · Diffusion 
LEE D. ALLEN 

Auoclete Agricultural Engineer 

When wood is used m contact with 
the ground, or In damp locations, tts 
usefulllfe can be signiftcantly mcreased 
by usmg preservative treatment. In 
Alaska, posts, poles or pilings that have 
been commercially treated are 
aomettmes unavailable or relatively 
expensive. However, methods are 
available for farmors or small 
commercial operators to produce 
preservative-treated posts at a cost 
lower than that of shipped-in, pressure-
ueated material. One of these methods, 
the double-dtffuston process. is 
effective. yet is inexpensive, stmple, and 
does not require e~~tcessrve equipment. 
Thts proceS$ was evaluated in 1972 at 
the lnsututo of Agricultural Sctences 
Matanuska Research Farm. 

Two Approechu 

There are two basic approaches to 
treating wood; one uullzes petroleum 
soluttons for dry wood, and the other 
uses water solutions for freshly cut 
matertal Oil-based treatments have 
been used successfully In Alaska on dry 
wood, but green or improperly seasoned 
wood cannot be treated sattsfactorily 
with 011 based preservauves since the 
moist wood resists penetration of the 
oil . Water solutions, however. can be 
used successfully on green or parually 
dried wood, but are unsatisfactory for 
dry wood. The cells of green or partially 
dried wood ere still in an active state and 
the chemicals tn the water-based 
solutton diffuse into the living wood 
cells and are distributed in the sap 
stream. 

Tho water-based method is most 
effecttve for green round posts, poles. or 
pilings, because the sapwood on the 
ootstde of the treo conducts the water 
solutions better than heartwood For the 
method to be uniformly effect•ve. the 
trees must be in a living, healthy 
cond1tton when cut. Unhealthy trees, 
espe<;tally those with scars where dried 
wood Is exposed, do not absorb water 
solution• properly. 

The Double Diffuaion Proceu 

Since chemicaLs used to treat 
unseasoned wood are water soluble, 
they can, in tJme, be leached from the 
post by rain or soil moisture. One 

method used to prevent the pr8S8rvative 
from leavtng the wood under wet 
condlttons IS called the double-diffusion 
process (3,6) In this process a water 
soluble chemical is allowed to dtffuse 
tnto the wood fibers. After adequate 
soaking time, the post Is put Into a 
second solut1on of chemicals that will 
react with the first to form an Insoluble 
preservative. Since the first chemical Is 
already in the wood, the chemical 
reaction takes place there. and the 
reacllon product Is formed in the wood. 
The insoluble preservative prevents 
fungus or insect damege to the wood 
and cannot be washed out. making the 
treatment very long lasting. 

Our tests In 1 972 were based on 
treating-schedules rhat produced the 
htghest chemtcal retentions in Alaskan 
species (6). as determ.ned by the U.S. 
Forest Product• Laboratory. Several 
combinations of chemicals have proven 
sattsfactory for the double diffusion 
process (1 ,2). It was decided that copper 
sulphate (Cu$04) would be most 
sulutble for the first treatment. A 
combination of sod1um chromate 
(NaCr04) and arsemc acid {HJAs01 ) 

was used for tho second treatment. This 
treatment was applied to four locally 
abundant spec•es. white spruce. balsam 
poplar (cottonwood), aspen (poplar) and 
birch. 

Preparing the Posta for Treatment 

The expenment was planned to 
il'lCiude green posts and posts at various 
levels of drying. The posts for parttal 
drytng were cut in the winter of 1971-
72. They were cut, pe~led, and stored at 
freeztng temperatures so they would 
not dry out. 

Tho bark of the posts cut in wmter or 
early apnng was hard to remove and had 
to be peeled away with a draw knife or 
ax. Green posts cut in summer peeled 
easily by stripping the barit off by hand. 
once it was staned With a spike. The 
befit was more ditftcult to remove from 
posts cut near tho end of July. 

Post11 were removed from the freezing 
Storage to warmed storage for periods of 
2 to 4 months for partial drying. A 
copper identification tag was attached 
to each post. Just before treatmg, ell 
posts were mc1sed with a chisel-pointed 
hammer (Figure 11 m the groundline 
area to increase t he chemical 
penetrauon In this critical area. This 
permlned sampling both incised and 

unmcised areas of the same post for 
chemical aoalysia. 

T reetlng the Posta 

Posts were tested for motsrure 
content (Figure 2} and sorted into 
batches based on these tests. Some 
batches were made up of freshly out 
green posts, and two batches were 
made of sawed 8x8s and 2x10s of 
spruce and balsam poplar. The posts 
were treated m plywood tanks (Figure 31 
and held completely submerged by 
wood blocks placed under steel bars 
wh•ch were mserted through holes near 
the top of the tank. 

The copper sulphate was applied to 
the posts either in a 10% unheated 
solution ore 6'36solution heated to 165° 
F and allowed to cool overnight. The 
second soluuon for all batchell 
contamed 5% sod1um chromate end 5% 
arsemc acid ot amblen' temperature, 
but the time of soaking was etther 1 or 2 
days. 

Between solutions, the posts were 
washed to prevent any ot the copper 
sulphate solution from bcung carded 
over into the chromete-ersenlc: solution. 
where a precipitate Is formed when the 
soiut1ons combine. A careful fina l 
washtng removed any excess chemical 
from the surface. thereby preventing 
formation of a powdery residue on the 
surface of the posts when they dried. 

(Conunued next page) 

Fig. 1 Preaervetlve treatment of 
wood can elgniflcantly Increase Its 
useful lite. Here poets ere mciled w ith 
a chlael-polnted hemmer before 
treatment by the double-dlffuaion 
proceu. Treating tenk can be aeen at 
right. 



Can Preserving By Double Diffusion Be Profitable In Alaska? 
C,.IARLES F. MARSH 
Reaearch Economlat 

The old saying. "There's many a slip 
twrxt the cup and the lip," is quite true 
when study•ng the economrc feasrbrllry 
or predrcung the chances for success of 
many thmgs we attempt to do mAiasl<Q 
Whether we hke it or not, economics 
plays a very important role 1n the 
~;uccass or fallunJ of most busmoss 
ventures. Let us toke a brief look at the 
e<:onomlcs mvolved 1n treatrng wood 
products by the double·diffus•on 
method. 

What is the double-d1tfusion method? 
It conSISts of soakrng green wood, first 

(Continued from pagl:! 91 
Additions of chemical and water were 

made perioclicaHy to the tank Diffusion 
of chemrcallnto the wood reduced the 
strength of the solution. and 
evaporation of woter from the surface 
lneree&ed n. A hydrometer was used to 
check the strength of solution, and 
addlt10ns were calculated to maintain 
proper solution level and concentration. 

The average absorption of chemicals 
(determined by drviding the total 
addit1oru; to the solutions by the total 
number of posts treated) mchcate that 
about 0 .49 pound of copper sulphate 
was absorbed in the first soak. and that 
0.23 pound ot sodium chromate and 
0.22 pound of arsenic acid was 
absortHI<t 1n the second soak. At this rate 
of absorption, the chemica~ cost was 40 
cents per post 

The observation area. wuh posts set 
on o 4-foot gnd (Figure 4) will permit us 
to determme the service life of the posts. 
It wHI be 10 to 20 years before this 
determrnat10n Citn be made rrom 
observation of failures in actual service. 

Chemrcal tests can determine the 

Fig. 2. The moisture content of each 
poat wu determined with the 
eleotrontc moistun mater prior to 
treatment of the poate. 
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rn nc chemical solution. and then rn a 
second chemica l soluuon The 
chemicals used are water soluble and 
diffuse mto the fr&e water rn the wood 
by capillary action. Here the chemicals 
react w1th eech other to form a relatively 
insoluble, non-leachable compound 
that is toxic to fung i and insects.{1) 

In companson, the most commonly 
used pressure treatrng method is much 
more complicated and expensive With 
this method, ponetrat1on of the wood IS 
obta1nad by forcing the heated 
chemicols into the wood by hydraulic or 
air pressure up to 200 pounds p&r 
square inch 

The double drffuslon method requ1res 

Fig. 3 . Iron bars hold the paatl 
submerged. Once the bars are inserted 
over the posu, the post• can easily ba 
forced down and more blocks added . 

amount of preservauve absorbed by the 
posts and therefore give an rndic.ation of 
the protection provided by the 
l.reatment, and samples of Incised and 
u n incised portions of the posts are 
being analyZed. 

The average total chem1cal retention 
of nearly one pound per post indicates 
that most of the posts absorbed the 
solut1on adequately Stainrng tests on 
sawed sect1ons •nd•cate that 
penetration was excellent w1th aspen 
and balsam poplar, good with birch, and 
farr penetration was obtained with 
spruce. lnc1s1ng near the groundhne 
tended to mcrease chem1cal absorptlon 
rn hard-to-treat post&. Good penetration 
occurred on sawed timbilr~ of bfllsam 
poplar. but very poor penetration was 
noted on sawed spruce timbers. Aspen 
or balsam poplar w ill likely outlast 
spruce or birch as home-treated posts. 

Limited prev1ous experience in Alaska 
w1th tho double-diffusion process 
indicates that 1f the wood can be made 
to absorb the chemrcal, good resistance 
to decay can be achieved_ 
Most of the batches of posts treated and 
set in 1964 have experienced no 

less expensivo equ1pment than is 
requtred by the pressure-treaung 
method, and relatively low-cost 

• chem1cals. The chemicals used can be 
sh•pped dry, in light, inexpensive 
containers, to the place of treatment. 
Thus, the method appears especially 
prornrsing lor areas such as Alaska, 
whrch has no pressure·treatmg 
faciUues and whoro sh1ppmg costs area 
maJor pan of 1he cost of obtam.ng 
treated timber productli. f'or further 
details about the double·ditfuslon 
method, chemicals used, and 
procedures followed, see the foregomg 
article in this issue of Agroboreali• . 

Before examining the other economic 

failures after 18 years of exposure to 
Alaska soal and climate. The double-
diffusion method has been tested in 
other areas (4) and was placad In the 
same class as pressure treatments. 
with est•mated life of over 40 veers. 

The good avorag chomicol · 
absorption rote obtained in this lest, the 
encouraging Indications from the 
previous test In Alaska, and the 
experience of researchers in other 
arees support the conclusion that the 
doubiR diffus•on process can be apphed 
successfully to Alaskan woods. end that 
tho treated posts ar long lasting in 
Alaska. locally Heated Alaskan spe<:ies 
could safely replace a port•on of the 
me11c.et currently filled by imported 
metal ot treated wood posts. 
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aspeets of treatmg wood products in 
Alaska. It is tmportant to answer two 
questions. First. is there e demand for 
treated wood products •n Alaska? 
Second, ere there adequate stands of 
nauve forestry materials available 1n 
areas where treaung plants could be 
located? 

The f~r&t questton IS d1tficu1t to 
answer with defmhe figures for prices 
and quantities It 1s true that treated 
materiels are used bv a number of State 
and Feder a I agencies, private 
bustnesses, and indivtduals -Including 
farmers. homesteader s . and 
homeowners throughout A laska. More 
would probably be used, however, If a 
lower cost supply were avatlable. The 
htgh cost of tmported materials has no 
doubt greatly affected Its use. 

For the 3-year pertod 1969-71 , an 
annual average of 4,317 tons of timber, 
posts, poles, and piling were recorded 
as having moved through various ports 
in Alaska,(3) No breakdown ts available 
for spec1f1c items; however, 1t is 
assumed that most of these matertals 
were treated The treated materials 
used have been pressure treated in the 
lower 48 states and shipped to Alaska. 
At present no treated wood products are 
produce<il in the Sune 

The Alaska St te Housing Authonty 
!ASHA ) has proposed to build 6,000 to 
6,000 new houses for the native 
populat ion of Alaska .n outlymg villages 
dunng the next 6 to 6 years. In these 
areas, pihnq IS used for support. From 
stx to eight piles would be reqUtred per 
house. If it is assumed that 5.600 ot 
these houses are bu1lt. and that eight 
plies are used per house, the treated 
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ptlmg needed wrll tota l 44,000 ptles 
19.052 tons2) for the proposed houses 
alone. New highways and ronds that are 
either under constructton or m the 
planning stages wtll msure a continued 
demand for guardrail posts. bndge 
timbers, and other wood mautnals. As 
the title to more State and Borough land 
is transferred into private ownershtp, 
the demand for treatod logs, ptling 
posts. and poles for houses. cabins. and 
fences should tncrease. The demand for 
treated poles for power and telephone 
hnes should cont1nue strong and 
increase as these facilities are extended 
to more of the outlying CQnters 
throughout the State. A potenuallv 
sizable market could develop for wood 
materlals treated by the double-
diffusion method, if these materials are 
ecooptable.3 

In answer to tho socond question, 
mvantories by Federal and State 
foresters indicate that there are rather 
large stands of cottonwood, spruce, 
poplar. and birch throughout Alaska 
that are su1table for posts. piling, and 
other such wood products. Initially, 
spruce may be the pnmery material 
used, as it is generally more acceptable 
m the trade. 

To be competitive with other States. 
Alaska must produce treated wood 
products at a cost oqualto or less man 
that required to &htp these products into 
the State Based upon the best available 
information, cost estrmates were made 
for two types of operations: 

a. A home oparauon in which the 
farmer uses hts own labor in cutting 
and troat tng materiel from h•s own land. 

b. A commercial operator wno runs a 
treatmg plant and contracts with 
someone else for raw material to be cut 
and delivered. The operator probablv 
could do this most economicallv in 
contunctton with hiS lumber or sawmill 
business 

The cost estimate tor the home 
operation is shown in Table 1. 

The est imated cost per post was 
Sl 60 (8640 ~ 400 posts). According to 
this estimate, a fermer could produce 
treatod fence posts at a lower cost than 
he w ould have to pey for pressure-
treated posts {$3 00 to 84.00) or steel 

post& l$2.00) that have bean sh1pped 
into Alaska from the Pactfic Nonhwest 
Steel posts, although quite durable 
under most cond1ttons, become 
somewhat bnnle at extremely low 
temperatures and are rather easily 
broken under stress No cost data are 
available from other States for wood 
materials treated by the double· 
diffusion method Although some 
materials are treated by !his method in 
tho southern States. only small 
quantities are treated m othor areas. 
None have been 1mponed jnto Alaska. 
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The cost esumate made for a 
commercial operator wos for one who 
mtght w1sh to contract W1th on agency 
like ASHA to supply 20.000 ptles (3 660 
tol'lS)l during a 3-year penod it was 
assumed that he would amortize his 
mvestmem in 3 years. A capital 
mvestment of 851,500 was needed. 
Operaung costs were $305,596. A 
breakdown of the land, buildings, and 
eQuipmenl nPoded ere shown m Tablo 
2, and Tablo 3 showsth<" cost estimate 
lor the commerc1al anterpnse. 

The esttmated cost per treated pile 
wa; 616 28 (S305,686 • 20.000), which 
d1d not include the shtppmg cost to point 
of use. In comparison, pressure-treated 
piling shipped to Alaska from the lower 
48 States costs 820 per pile f.o_b 
Anchorage No cost osumates were 
mad~ for the pressure-treating method. 
The cost of !he equipment needed to set 
up a commercial entl'rpnse en Alaska for 
pressure lreettng wood could be withtn 
the rango of &200,000 to $250.000. 

(Continued on page 29) 
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Nitrogen Fertilization of Polar Bromegrass 

WINSTON M . LAUGHUN 
Research Soil Scientitt 

PAUL f . MARTIN 
Research Soil Scienti•t 

GLENN R. SMITH 
Research Anistant 

A fentlizer should produce the 
greatest yield of the highest quaht'f crop 
As economically as poss1ble. Many ot 
our ferttlizer experiments are designed 
to determl ne optimum rates. 
lnformatton obtained from these 
expenments enables us to estimate 
ferttlizer nutrients removed with the 
crop and those remaining in the sotl in 
an avatlable form. Thus. a balance sheet 
may be prepared showmg fertilizer 
apphed, uptake (the amount taken up by 
the crop), and the amount recovered 
from the so1l after the harvest. 

In May 1970 a field experiment 
involvtng ftve rates (0, 100, 160, 200, 
and 250 lb N per acre) of two nurogen 
IN) sources !ammonium ni1rate vs. ureal 
was established on a untform stand of 
Polar bromegross. The location of the 
experiment was on a shallow phase of 
Kntk silt loam in the Fa1rv1ew area of the 
Matanuske Valley. Half of the plots 
recetved all the•r N 1n the spring The 
rematning plots received half of the N in 
May and half after the tirst harvest in 
June. 

All plots recetved 160 pounds of 
phosphate (PlO•I as treblesuper-
phosphate. and 200 pounds of potash 
(l<.aOl as sulfate of potash The brome 
was harvested twice In 1970 Fenilizer 
treatments were repeated In May 1971 
and the p lots again harvested Three soil 
samples were taken f rom each plot at 
two inchos If rom zero to two inches), at 
four tnches (from two to four mches) and 
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at s1x inches (from four to six inches) 
Samples were taken before fertihzatlon 
1n May, 1 971, in May, 1972, and agatn 
after removal of the second bromegrass 
crop in August, 1971. These samples 
were extracted with Morgan 's 
solution{ 11 and then analyzed for 
n1trete-nltrogen ~N03 ·N). phosphorous 
(P}, and potassium (Kl Kjaldahl nnrogen 
was determtned in the soil and tn forage 
samples from each bromegrass harvest. 

Table 1 ummanzes effects of N 
fertelizehon upon total yield, N uptake(or 
remova l from tho soil by the 
bromegrass) end N recovery Compared 
to a single application, half theN m the 
spring and half after tna first cuttmg 
mcreased yeeld, uptake of N by the 
bromegrass. and the recovery of applied 
N. Ammonium nnrato produced greater 
yields. supplied moroN to the plant. and 
produced greater recovery of applied N 
than did urea Each N increment 
increased brorne y1alds and the N 
uptake wnh the exception of the 
Increase from 160 to 200 lb N/ acre. 

Apphcat1on of more than 160 lb N per 
aero tended to reduce the recovery of 

T1ble 2 . 
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applted N. Tho rocovery of available N 
(esumate<t by measurements 1n the 
plant and measurements of the total 
amount tn the so1l before fert1hzation 
and aher harvest) was not mfluenced 
Slgmftcantly by time of apphcatton, 
source, or rate Practically all N was 
accounted for in this manner About the 
same amount of N was left in the soil at 
the end as was there at the beginnmg of 
this 2-year study. 

Table 2 presents avatloblo NOJ N, P, 
and Kat 2 inches, 4 inches and 6 mches 
at the three sampling dates. The values 
shown oro the averages of 96 
measurements. The amounts of 
available P and K decreased as time 
passed and as depth increased. 
Although NO~ -N was highest Wlthm the 
surface 2 inches at all dates. only on 
May l7 wa& the 6-mch tncrement 
stgmficantly dtfferent from the 4-tnch 
sample Avo1lable N03 - N and P 
ramatned about the same at all three 
sampling dates. Avat lable K reflects 
plant use by August 28 and the 
subsequent release dunnij the wmter of 
nonoxchangeable K to exchangeable 
K May 17 

Available NO 3 -N at these three 
samplmg dates was not influenced 
signthcantly by tho source or the time of 
appltcatton Nitrogen ferttltzer ta1led to 
move downward In the soil profile even 
at h gh r.~Jtes . 

Available P and K In the soil followmg 
the second harvest tended to be less in 
plots rece1v1ng ammonium nitrate 
rather than urea, and on those receiving 
the split rather than the single N 
apphcouon This decrease probably 
resulted from the higher yields with 
those ueatments; that tS, removal of P 
and I< bv the plant was greater. 

Ramtallln the Matanuska Vallay IS of 
low tntens~ty. Surface runoff 1s rare 
except dunng penods of snowmelt 
when the ground IS frozen Thus there IS 
ltttlo or no toss of applted fertilizer by 
runoff. Low ratnfall intensity coupled 
with small amounts I rarely exceeding 8 
inches during the growing season) 
results in little, if any, downward water 
movement through the sotl pro1tle. 
Analyses of th so11 samples from these 
three depths showed no measureable 
downward movement or accumulation 
of applied fert1hzer nutrtents. • 
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Soil Testing as a Research Tool 
balance. When this happens plant 
growth is disrupted, or may even cease 

Therefore, recommendations for one 
ferti lizer nutrient must be based on the 
presence of sufftcient amounts of all 
other nutnents needed for optimum 
plant growth. Maximum benefits from 
any one nutrient can be obtatned only if 
supplies of others are suHic•ent. For 
example, if a so1l test indlcates that a 
s01l needs a nirrogen fertihzer, 
maximum returns from appl ications of 
nitrogen wtll be obtained only if 
adequate amounts of other essential 
nutrients, such as phosphorous, are 
present 

PAUL F. MARTIN 
Research Soil Scientist 

Sotls are part of e natural b1ologtcal 
system, and no one has ever beon able 
to force a biological system Into a rigid 
clessiflcauon or mold. Conditions of 
climate and soils In Alaska are very 
different from conditions 1n more 
temperate reg1ons. They also vary 
greatly within the State. A sound basis 
for determining needed SOl i 
amendments is necessary tor land 
management prac11ces m Alaslr.a 
Present day homestead development 
and cropptng actiVItieS are moving mto 
new areas Soils in these new areas are 
unlike any previously encountered 
Furthermore, intensiVe croppmg tn 
ex1stmg agricultural areas may lead to 
nutrient deficiencles other than 
nitrogen, phosphorus and potaSSIUill . 

The main purpose of Alaskan sod-
testing research IS to estimate IDvels of 
avatlable plant nutrients In Alaskan 
$Oils So1l producwmy and plant 
responses are est1mated using o three· 
phase process. F1rst, tn111a1 e.st1mates 
are obtamed from chemical tests of soil 
samples letken from the f1eld. Then, 
suspected nument madequac1es arc 
tested in the greenhouse. In the 
1h1rd phase, s1gn1f icant findings from 
the laboratory and greenhouse are then 
t&sled 111 lhe field. Later. the results of 
these mvestigauons are stetlsllcally 
analyzed, mterpreted and reported to 
promote the general adoption or 
improved pracuct~s . 

It i& often difficult to correlate soli 
tests With crop response. 1 h1s 1s 
cspec1ally true In the analysis of so1ls for 
trace elements There is usually a ume 
lag before so1l test results reflect 
appllcation of fertillz.er and lime 
Application ot 10 or more pounds of 
phosphate per Bcre may change the sot I 
test value for available phosphate only 
one pound per acre. 

SoU test values also show seasonal 
venations. Th1s Is especially true of 
patassium soli tests Resectrchers have 
compared lhe testing for soi l potassium 
to nshootmg at a moving target." 
lmmechately after a rapidly growing 
forage crop is removed, available 
potassium may be extremely low. But 
even with no potassium added, these 
values may be more than three 11mea 
higher the followmg spring. 

S hou I d a grQWer rely on expenence or 
"cook book rec1pes" for choosing plant 

food? The answer is a, definite NOI Soil 
testing Is very useful in identifying areas 
of tox1cny as well as defmlng areas 
def1c1ent in specifiC nutrtenu.. Soli 
testing has made it practlcal for fertiliZer 
manufacturers to formulate fertthzers 
containing the nutrients most needed 
for their particular marke1 areas. 

Since crops vary m their food 
requlrements and ab1hty to obtain 
venous e-ssanual elements, soil test 
resu lts that might be cons1dered ideal 
for one crop may be inadequate for 
another. Tests can a1d m determm.ng 
tho su1tablhty of soils for adaptation to 
spec1f1c crops. For example. e s<JII 
having a pH in thP ac1d range would be 
better used for productng blueberries 
rather than peas 

A nutrient may be deficient because 
another s present in excess. thus 
Interfering with the feedmg balance. If 
one IS lacking or overabundanl. the 
plant"s feeding capacity Is thrown out of 

Interpretation of so1l tests must 
cons1der other factors that affect crop 
growth. Such factors .nclude seasonal 
weather differences, time of plammg, 
seedbed preparat•on, crop variety 
adaptahil iry. weeds. insects, and plant 
diseases Some of these factors can be 
controlled by the farmer. some cannot 

Envi ronme ntal and managerial 
factors are of great stgnif1cance when 
making interpretations from soil test 
1nformat1on. Solis showmg the same 
general ferulity lev61 frorn soil tests may 
respond differently from one year to the 
next when fertiliZed with the same 
fertilizer. Also, soil test results from one 
place cannot be applie<i d!Tectly 10 other 
placeg. To arrive at any valid conclus1on 
as to management of a g1ven soil and ns 
relauve fertilizer requtroment, one must 
tntcrpret the so1l tests In relat ion to 
prevtous expenmental greenhouse and 
held tnals. • 

Barzee New 
Agronomist 
at Palmer 

Milton A. Barzee joined the staff of the Institute of Agnculturel 
Sc1ances at Palmer 1n January. An Assistant Professor of Agronomy. he 
will be domg rehab !Illation research In connect1on with 011 field activities 
and the proposed BOO-m1le trans A laska PIPOhne. and he will a lso be 
studying problems of weod control end certain phvslolog•cal aspects of 
crop growth. 

Barzee's position is supported by contracts grantodthe Umversity, and 
he is currently studytng temperature re.strlct10ns on seed germination and 
lhe effects of oil spills on land. 

A neuve of Idaho, he obtamed a bachelors degree 1n crop science from 
Utah State Umversity, a master's degree in weed control from Ohio Stato 
University, and Is obtaining his doctor's degree in crop phys•ology from 
Oregon State University. 
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FJgure 1 . 
Facilities used to impose tour different daily light/dark (photopertod/nyctope:riod) patterns on gran rows. The 
tour tre~tments were 11pplied for eight weeks before freeze-up In mid-October. Row. in the P"otoare Identified •• 
follows: 

N N - Normal nights (nine h01.1r1 at stan. lengthening to fifteen houri at the end of the eight-week period); 
tN - N•ghta w ere interrupted using floodllghb (end-w all of encloauta In photo Ia In ralaed poaltlon); 
LN - Nigh~ were lengthened by cutting off daylight. 
S N- Nightl we re ahortened by floodlighting during early evening. 

Photoperiod/Nyctoperiod Pattern in Autumn 
Critical to Grasses in Alaska 

L. J . KLEBESADEL 
Research Agronomlat 

Grasses. to most Ala5kans, are 
casually accepted as a natural pan of 
our env•ronment. Green in surnrner. 
under the snow In winter- somethmg 
that IS JUSt " there " like the trees. 
sunlight. soil. and other things wo 
encounter every day. 

Even the lowly grass, however, n~eds 
more then just sunl ight water, carbO!) 
dioxide. and nutnents in order to ex1st 
and persist. Grasses, like other 
perennial plants, also need spec1fic 
cyclic changes m the environment that 
occur on e seasonal basis These 
changes acuvate vrtal physiological 
processes Wlthm the plant that are 
necessary for Its survival. One such 
process is the annual preparation for 
the rigors of winter 

Grasses ordmarrly thnve m their 
Mtlve env~ronmont because they have 
evolved there. Through thousands of 
veers. the gre.sses' ancestors resided 
under the same relatiVely unchanging 
set of seasonal chmat•c cond1dons. As a 
result, inner physiological processes of 
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the contmu~ng progression of plant 
descendants have achieved over the 
centuries a certain "harmony•· or 
adaptation to that environment. 

However. environments d iffer all over 
the world Depend~ng on locat ion on the 
earth's surface, growm~ seasons are 
long or shon, prttcipltBtlon Is heavy or 
hght. wmters are mild or severe and so 
on Therefore, a plant adapted to one 
area of the earth's surface may or may 
not De adapted to living in another p lace 
in t he world. dependmg on Similarities 
or d ifferences between the two 
environments 

When the new settlers In A merica 
brought crops {In the f orm of seeds) from 
Europe, the change In environment for 
many of those crops was slight. When 
planted in the New World, many 
European grasse:o ( timothy, 
orchardgrass bromegrass, etc.) found 
cond1tlons qu1te slrn1lar to those of 
Europe. As a result those grasses 
thnved and thus becHme 1mponant 
forages In the United States. 

Furthermore, w hen American 
ranners moved westward with the tides 
of migration end settlement, they ulso 
took thear crop seeds with them. ln most 
instances. the introduced forage 
grasses grew m the western states with 
little dlfhcull'f. 
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Since this procedure w orked well 
through history - that as. taking crops 
from Europe to America, and from the 
eastern U.S to the western shores -
then at log•catly should have been 
poss1ble for fanners to take crops north 
from the conterminous 48 states and 
use them with equal success In A laska 
Unfortunately, that has not been the 
case. 

Poor Winter Survival 

One of the most s1gmflcant 
deflctencles noted in midtemparote· 
odaptod b1ennlal and perennial crops 
w hen they are grown In Alaska is 
ma rgi nal to inadequate wiuter· 
hard mess. 

Why should this be1 Why should it be 
poSSible to grow crops successfully 



thousands of mites east and west of 
their area of adaptation. yet they fare 
poorly when taken only a few hundred 
milos northwar& 

Is 11 because winters ere more severe 
ln Alaska? Not really. Although Alaska 's 
winters start earlier and are somewhat 
longer than those in the northern US , 
low winter temperatures in Montana, 
North Dakota, M mnesota, and 
Wisconsin are quite simtlar to. or colder 
then, those prevalent tn south-central 
Alaska. 

Hardineu Development 

Seasonul cltmattcchanQ&S are known 
to cause perenmal plants to prepare for 
W1nter. If in m idsummer Alaskan 
grasses neos. and other perennial 
plants wer . allposed to low 
temperatures they would suHer severe 
cold InJUry or death . Yet those same 
plants tolerate low temperatures low 
temperatures during wmter wtth no 
damage. The reason for this wmter 
tolerance of freezing temperatures is 
because protection 1S afforded by 
amponant physiological changes thHt 
occur withm all penmmal plants In 
northern areas prtor to the start of 
winter These changes are referred to 

•• 

Figure 2. 
Photo showing lbenefictal effec1 oi 
lengthened (16-hr) nyctoperiods the 
previoul autumn on winter survival of 
midtvmperate~adapted Southland 
bromegraas. {Top}: Sev•rely winter-
Injured Southland where It had been 
expoaed to normal subarctic 
nycto.perloda the previous autumn. 
tBottom): Good winter aurvtvol where 
Southland had been conditioned prior 
to wtnler with lengthened 
nyctoperioda more like those 
occurring before winter in lU area of 
origin. 

collectively as 1he development of 
wlnterhardmess or cold hardiness. and 
they are induc-ed to occur in plams by 
external stimuli-in other words by 
seasonal climatic changes in the 
erwtronment. 

The most obvious changes in the 
unv1ronment before thu onset of winter 
are a trend of generally lowermg 
temperatures. shortentng of da1ly 
photoperiods (daylight hours), and 
lengthonmg of nyctoperlodslduratiOn of 
nights). These factors <Jro lmown to 
operate together to cause plants to 
develop winlerhardmess The period of 
t1me during wh1c1'1 relatively short 
photopenods (long nyctopenodsjprevail 
prior to the onset of Winter cond1tlons is 
very much shorter at suburct1c than at 
midtomperate latnudes Is thts 
difference in length or "conditioning" 
period suffic1ent to have a adverse 
effect on the w 1nter survival of 
mldlemperate-adaptod pl.ants when 
tf1ey are grown 1n southcemral A lask-a? 
An expenment was des1gned to resolve 
this and other quest1ons. 

The same expenment had a second 
objective beyond constderatlons of 
wmter surv1val. It has been noted m 
many ellrller studtes that Alaskan· 

11 
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Figure 3. 
Photo ahowing hannful effects of 
lengthened 11 6-hr.} nyctoperiods the 
previous autumn on heading of 
subarctic-adapted native Alaskan 
bromagra~Js. (Top). Native brome 
averaged 16 teed heads per foot of 
row the year after row w•• exposed o 
normal wbarctlc light/dark pat1em. 
I Bottom)· The ume grass averaged 1 
seed head per foot of row where It had 
bean exposGd to lengthened 
nyctoperioda tho previous autumn for 
8 weeka prior to freeze-up 

adapted grasses produce numerous 
seed heads when grown locally, butthat 
many introduced grasses ordmanly do 
not Menv manaQement vanables. such 
as tlme-of-plaming. fertilizers applied, 
and so on, can affect the heading of 
grasses. However as with their winter 
sun11val. the ability of grasses to 
produce seed heads depands also on 

nvtronmentel su1tab11ity or adaptation. 
Therefore, the second experimental 
obJective was to learn if d•fterent daily 
ltght/dark perterns ror several weeks 
prior to the onset of winter conditions 
might influence numbers of seed heads 
produced the followmg year. 

Ellpadmental Procedure 

Three common perenn1al grass 
species were compared. bromegrass, 
Kentucky bluegrass. and red fescue 
(Table 1 }. Within each species, a variety 
adapted to Alaska and e variety adapted 
to mtdtemperate latitudes {mld-
conttnenl U S.l were used Nauve 
Alaskan bromegrass was Included, also. 

Grass rows were planted 1n late June, 
the experimental facilities shown in 
Figure 1 were assembled and 

{Continued on page 291 

Figure 4 . 
Effects of normal veraus normal-but-
intsrrupHtd nyctoFHJrioda prior to 
freeze-up on .-.ttd-head production by 
subarctic-adapted Nugget Kentucky 
bluegraas the following year (Top): 
Where nyctoperiods were unaltered 
for 8 weeks prior to freeze-up. Nugge~ 
averaged 162 seed head per foot ol 
row. (Bottom). Where nyctoperiods 
were interrupted by 90 minutes of 
illuminatJon near mid-point. Nugget 
averaged only 1 2 seed heads per foot 
of row. 
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Pumpkins~ Polyethylene and Photoperiod 
D. H. DINKEL 

Associate Profuaor of Plant 
Physiology 

It has been shown that 3 or 4-foot 
wide stnps of clear polyethylene film 
la1d on the soi l will raise soil 
temperature enough to permit 
production of many warm sttason 
garden crops In Alaska.(1 )(2)_ The 
polyethylene allows the sun ·s rays to 
warm the soi l and also retards the 
escape of heel. Soil heating IS produced 
because of the entrapped layer of still 
air. reduced moisture evaporat1on, and 
lower transmission by the polyethylene 
of heat rad1atlon from the soil, as 
compared to Its transmission of 
Incoming solar radiauon. 

Many voneties of sweet corn. 
cucumbers, w inter squash, pumpkinS, 
tomatoes, eggplant and peppers that 
could not be otherwise grown can be 
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successfully produced w1th the clear 
polyethylene soil covenng Sweet com 
varieties that mature the earliest at 
lower lat1tudes are also the varieties 
that produce marketable ears first when 
grown through clear polyethylene at 
northern let1tudes. However, this 
relationship does not hold true with 
some of tho other warm season garden 
crops. The cucurbits (cucumbers. 
squash, pumpkins. etc.) are a notable 
exception. Al though all varieties of the 
cucurbits, that have been tested to dare. 
produce significantly greater vegetauve 
growth w hen grown through clear 
polyethylene f1lm, not all have shown an 
increase In flowering that leads to the 
producuon of mature tru1t. For 1nstance. 
such squash varleuos as Tab le Queen. 
Royal Acorn. Bush Ebony, Waltham 
Butternut and Bunorcup- all listed m 
seed catalogs as matur1ng In 90 days or 
less - have not produced mature frui t 
in Alaska On the other hand, Golden 
Hubbard, Baby Hubbard. Warted 
Hubbard, Kindred and Golden Nugget. 
wh1ch are conSidered long-season 
vanetlos, have produced mature fruits 
at Fairbanks. Successful f ruit 
maturation can be related to the time 
that female flowers are produced as 
shown in Table 1. 

Most members of the cucurbit ram1ly 
produce male flowers at a number of 
nodes pnor to the development of 
female flowers. The tendency to 
produce male flowers first 15 referred to 
as the staminate phase of growth, and 
the later perrod when female flowers 
are produced Is called the pistillate 
phase It hes been shown 13) that high 
temperatures and long days (long 
photoperiods} tend to keep manv 
members of tho cucurbit family in the 
staminate phase, whereas low 

r .... , a ••• ~,.,..~··n........,~ot ....... ....,.;.......,.........._ ...... ..,.1 ........ 1.71 ..... ~ ·~-~~ ........................ ~ ....... t..,..•ut1 
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temperatures and short days speed up 
the development ol the piSIIIIa~e phase 
so that female flowers are produced 
after n much smeller number of nodes 
have developed 

The various varieties of squash and 
pumpkms dtHer 1n tneir specifiC 
response to the long photopenods so 
that some varleues produce female 
flowers earlier In Alaska than others. 
The varieues that produce their female 
flowers earlier have the grolltest chance 
or produCing mature fruit ooforo rrosts 
occur in the fall The combrnetion of the 
r ight variety and the use of polyethylene 
makes 11 possible to mature pumpkin 
and squash fruits in tha short seasons 
found in A laska. It is e~tpected that 
further Improvements w1ll be made w1th 
plant breeding and selecuon for 
varietielio that produce female flowers in 
the long days, and that respond to the 
increased sotl temperatures produced 
by clear polyethylene • 
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THE ALASKA PLANT MATERIALS CENTER 

CHA RLES E. LOGSDON 
Associate Director 

Urban and lndustnal Alaskans need 
Increasing amounts of green plant 
materiqls . New approaches for 
supplying them ITIUSt be found . 
Conservation pract i ces and 
revegetation were once thought to be 
mamly the concern of the farmer and 
fann community In A laska today, 
however there is a new awareness of 
the need for envtronmental prote<:tion, 
an lncreasmg Interest In lawns and 
landscepmg. the federal h ighway 
requirement for healing of construction 
scars, the environ menta I impact 
statement on the pipeline, and many 
other facets of ecological interes-t 
These needs put Increasing pressure on 
the seed industry and the nursery 
1ndustry of the state to prov•de more and 
specially-adapted plant materials 

The 1972 A laska State legislature. In 
seelung a solut1on to th1s mcreasmg 
statewide problem. passed House Bil ls 
Band 9 authorlt1ng theestabhshment of 
a Plant Mateuals Center for the Sli!Jie. 
This new law reads In part 

"The Department of Natural 
Resources. in cooperat ion w 1th 
the Institute of Agr•cultural 
Sciences, shall establish and 
mainta1n a plant materials 
center. 

"The objectives of the plant 
materials center are to: 
(1 1 assemble, evaluate, select, 
and Increase plant materials 
needed in soil and water 
consarvatron, agriculture and 
industry, and malntein genettc 
punty of these materials; 
(2) mcreaso promismg plant 
materials for field scale testing. 
(31 tHl the promising materials 
in field pJantmgs on sites tflat 
represent so1l and dimatic 
cond1tions not found at the 
center; 
(4) ma•nta ln and prov1de for 
increase of basic seed stocks of 
plant materials for agricultural 
and conservation Interests; 
(6) make seed and plant 
materials available {for a fee If 
neces.s.aryjln such a manner as 
to avoid monopolistic control of 
basic seed stocks of these 

matereals and encourage the 
development of a seed tndustry; 
(6) support but not duplicate 
activities carried on by stat e or 
federally funded research 
programs ln the state; 
t7} p repare , publish and 
disseminate a summary report 
on oil stud1es as they are 
completed 

"Th e department shall 
cooperate w1th the Institute of 
Agricu ltura l Sciences and the 
United States Soil Conservation 
Service by a formal 
memorandum of understanding 
and may cooperate with any 
department or agency oftederal, 
state or local governmenr, 
research orgarm:auon, or other 
orgamzat ion concerned with 
conservation or agriculture " 

A s11e tor the Center has now been 
obtained. TMis Is a former dairy farm 
near Boden burg Bune m the Matanuska 
Valley. Much of the land IS already 
cleared; and although someworkw ill be 
neoded to prepare land sufficiently 
weed·freo for thts type of operation It 1!> 
hoped that some plantings will be made 
In the sprtng of 1973. 

The initial staff of the Center will 
consist of a manager, l1is assistant, 
mechanic. and clerk. The manager will 
supervise lhe operat ion He w ill be 
responsible tor program development 
and lor reponing to tho people of the 
state through written reports and 
through on-the·stte demonstrat ions. He 
elso will be reS'p{)nsible lor coordtnatmg 
the mtere.sts of partrcipating agencies 
and groups. His asSistant will be 
involved in the actual work of 
ma•ntain•ng the genetic and 
mechamcal purity of varieties and 
selecuons_ The memtenance mechanic 
w 1ll not only care for tho t1eld and seed 
processmg equipment, but will also erd 
the ass istant manager In the grow•nu 
end care of selected varletn~s. The clerk 
will perform the usual clerical functions 
and may assist wnh seed analys is.. This 
core group, W1th the possible help of a 
limited amount of seasonal labor, Will be 
able to perform all of the bas1c functions 
of the Center. Other, more speciall~ed 
personnel may bo requlrod in the future 
as the Center program expands beyond 
grasses and gnuns to includl! vanous 
honrcultural crops. small frUits, 
ornamentals. and forestry species. 

• • A New Institution 
In order to assure that the Center ts 

responsive to agency and public needs. 
an Advisory Board IS to be appointed 
from the Oepanmem of Natural 
Resources, the Institute of Agricultural 
Sc1ences, Soil ConservBtlon Service, 
Agriculturo I Research Service, 
Association of Soil Conservation 
Subd istncts. and Alaska Crop 
Improvement Association . TheAdv1sory 
Board will appro\le programs and 
reports of the Center In addition the 
law requires an annual accounung 
to the legislature of the operation of the 
Center, Including all roce1pts and 
disbursements. This prov1des a very 
broad group through which the public 
can make us particular w ishe-s known. 

Field eqwpmem and seed processing 
equipment has been ordered, and upon 
delivery, the work of the Center will 
begin Before work begins. the Adv1sory 
Board will meet w1th Center personnel 
to approve the first year's program and 
to develop a statement of policy to 
govern future operations. 

Although the Center is located in the 
Matanuska Valley. its respons1bll1t1es 
ant statewide. both from the standpoint 
of assembly o1 plant matenals and from 
the standpoin t of wlde-scata held 
demonstratiOns. Demonstrations may 
be conducted In cooperation w1th the 
Institute of Agncultural Sciences at 
their various locations. or it may be done 
by Center personnel on leased 
acreages The exact manner In Which It 
Is accomplished wdl depend on the most 
effecttlle methoclsofgenlng Information 
to the public m the shortest timo. 

The Alaska State Plant Materials 
Center tS e new concept. Although it 
resemble& to a large extent the Soil 
Conservation Service Plant Materials 
Centers in some of the other states. the 
Center in Alaska has a much wider 
responsibility. rhe Alaska Center Will 
increase not only mator~als useful jn 
conservation but will deal with all ktncls 
of plant materials. h will, 1n addjtion, 
perform certain tuncttom; and servlce.s 
(as an mtermed1ary between research 
programs and the public) that In other 
states are generally provided by the 
seed Industry or state nursenes, or 
spec1al servu:e groups. 

The Alaska Plam Materials Center is 
an mfarrt institution. With nourishment 
and encouragement. however, it w1ll 
grow to maturity ond win ser\le Alaska's 
developing agriculture, conservation, 
and Industry. • 

Agrnhnrt•alis July/1973 11 



Winter a.urvlval of Alaskan A·avn.B. and M. falcata In compariaon with rowa of twelve poortv adapted alfalfa 
va etlea from outside Alaska. Rowe planted June 10, 1988, photographed June 29. 1989 al the Metaruaka 
Research Farm. (See key bolo\Y.) 

Research Progress With Alfalfa in Alaska 
L. J. KLEBESADEL 

R. L. TAYLOR 
Reaeerch Agronomists 

The most conspicuous deterrent to 
grow ing alfalfa m Alasl<e has been the 
uniformly poor wmter survival here of 
varieties imported from other areas. 

Most new farmers in Alaska include 
alfalfa m the•r first plantmgs. convinced 
that edv1ce to the contrary from old-tJme 
farmers or from extension or research 
personnel 1S na1ve or unfounded. Each 
new fermer is certain that his spectal 
vanetY ot alfalla that d1d well " back 
home in Minnesota" (or Montana, New 
York, etc 1 has not been tried here end 
will do well Experience has shown that 
people rarely can be d1ssuaded from 
l.l'Ving alfalra, so It 11 then recommended 
hat they try a small plant.ng to prevent 
the•r wasttng 11 large mvestment only to 
discover anew that alfalfas from 
elsewhere fare poorly here. 

Hietory in Alaska 

Interest In growmg alfalfa in Alaska 
staned long ago, based on tho 
succe$5&5 noted with th•s crop m the 
midwest and western states . First 
seedings of alfalfa were mado at the 
early Alaska o~Cperiment stations 1n the 
years indicated Kenai in 1904, Copper 
Center in 1 906. Rampart and Fairbanks 
m 1909. Kod1ak and Motanuska In 
1 91 9.11 1 Almost without except•on, all 
type ano variet•es evaluated 
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winterk1lled completely the first winter 
or made very poor survival and were 
eliminated the second winter. 

A mult1tude of alfalfa varieties and 
select1ons from all areas of the globe 
has been avaluatod oxpenmentally over 
many yoars by researchers In Alaskd 
No commercially available arletJ8S 
from etsewhert~ 1n the Umted States 
Canada. or from any other areas of tho 
world have been found adapted and 
satisfactory for use under Alaskan 
conditions. 

The maJor excapuon to this poor 
pattern of w1nter surv1val was a yellow-
flowered spec1es. Medicsgo !siesta. 
which Is sometimes referred to BS 
"Siber•an" aHalfa Some plants of th1s 
alfalfa can be seen growing along 
various roadsides in agricu ltural areas 
of Alaska where 11 has escaped from 
culuvallon. Many small-plot and f1eld 
trials have been conducted on farms m 
venous parts of Alaska w•th the seed of 
M. fBicsts supplied by (then) the Alaska 
Agncultural Experiment Station, ttte 
So1l Conservation Service, or the 
Cooperative Extension Service. 

Oesp1t0 t he exce l lent winter· 
hardiness of th1s yttllow-flowered 
alfalfa m Alaska. several factors have 
precluded Its adoption for forage 
productiOn. Chtef among these are: {al 
no s~d Is ava1lable commercially, (bl 
seed yields are low, (c) seedling vigor ts 
very poor mal<ing establishment 
d1H1cult and (d) 11 competes poorly With 
v1gorou~ forage grasses. 

Extent of Uae 

Allalfa has been uuhzed as a lorege 
crop for thousands of years for so 
long that 1ts earliest use in As1a 
predates written history From Its center 
of origin in southwestern Asia alfalfa 
her boon spread by man's activitie• 
dunng many centune" to tho sl• major 
contlnflnts, where it now ranks as one of 
the world s mOSl •mportant forage 
crops. In South Afrtca, Australia, New 
Zealand, and rnost of the countnes of 
Europe, this crop IS called lucerne. 

Several characteristics of alfalfa have 
contributed to its populority as a forage 
crop. Wtth appropriate so•l and climatic 
conditions, adequate establishment and 
good management, atralfa prov•des high 
y1elds of nutrltiou!>, palatable forage. 

1 Couack 
cs:ben.l 

2 Trieldorfef 
(Bav•rlal 

KEY 

3 M•llard 50-50 
IM inneaotal 

8 Udak 
IIndt.) 

9 Alta 
ISwadan) 

10 M falcata 
IAiatkal 

4 Rhiioma 11 Lhtc:tuensteln 
(Briti•h Cohrmbiel (Bavaria) 

5 Marte II 12 Oaw1on 
(New York) (Nebr .. ke) 

6 Talent 
(Oregon) 

7 A-Syn.B 
iAlealul) 

13 Oominor 
IMinne•ota) 

14 Scout 
(California) 



The leafy herbage is high ln protein and 
1mp<Jrtant mineral elements Alfalfa is a 
long-lived, drouth -resistent crop, noted 
for its valuable soil~lmprovement 

characteristics including the symbiotic 
incorporat•on of a1moapheric nitrogen 
into planulssuu, as is accomplished by 
most legume:s. Frequently grown in 
association with grass. alfalfa con be 
grazed or harvested and preserved as 
sllage, haylaga. hay, waters, pallets. or 
dned meal. A well-develope(j alfalfa 
seed production industry in lhe western 
stotes ms-ure:s availability of top-quality 
seed 

Despite the present round-the-world 
distribution of alfalfa, culture of this 
perennial legume is confined for the 
most pan to temperate latitudes. 
Relatively little alfalfa js growr m 
s.ubercur; agnc.ultura l areas of the 
wortd, lhat is. areas as far north as 
Alaska. Cenaln IIBrlelles of a~falta are 
grown successfully in 1he Scandmavlan 
countries. lands similar ln latnude to 
Alaska. However, crops thertt. are 
subjected to less wimer suess than 
occurs here, arod those alfalf8 varieties 
fall 1n Alas.lla. 

H ybridlzatlon 

Ae.searchers working witt1 alfalfa in 
Alask& have tried several approaches to 
making alfalfa culture successful here. 
In addition to the aforementioned 
evaluation of a great many varieties 
from all over the w ortd, hybridization 
between differentalfalfatypes has been 
employed. This course was pursued 
primarily bv G W. Gasser ~now 

deceased) and H. J. Hodgson, former 
agroMmists here. Crosses were mliQe 
between th-e· extremely winterhardv 
" Siberian '' (M. fa/cats) 11lfelfa and the 
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more des1rable variegated type. Hybrid 
proger1y, beckcrossed to the yellow-
flowered Siberian parel'tt, resulted In a 
yellow-flower~ strain. A-syn .A, 
mtarmediate in most charaeteri!rtlcs 
between the two parental tvp.fls. 
Alrhough very wlnterhardy(see table). it 
posus:ses several of the s.ame 
shortcomings of the M. !Bleats parent 
and therefore hu not been Increased 
for use. 

SoU Amendment• 

Response of alfalfa to various soil 
amendments has been evaluated on a 
considerable number of soil types rn 
dJfferent areas of the state, principally 
bv W. M. Laughnn, soli sc ientist here. 
Liming has genere.lly 1mproved growttl 
of the crop where soils were ec1dlc 
(usually below pH 5.0]. but winter 
survival was seldom enhanced 
significantly by this means. 

Num•nous feniHzer elements (e.g. 
molybdenum, ooron. sulfur) have been 
added, both to the· sell and in water 
solut ion to alfalfa foliage, all With little 
effect on alfalfa performance. Various 
rat:ios of the ma1or fertllrzer e1e.rnents, 
such liS nitrogen and pote$9ium, ha11e 
been evaluated with onty neo;~Ug ible 

differences m growt11 or suTV1va l of 
alfalfa . 

S1gnlficant progress in promot ing 
better growth and higher forage yields 
ot alfalfa .nthe Tanana Valley was made 
through trequent, heavy applications ot 
PQtassium fertilizer. However. stands 
thinned rapid ly and potassium variables 
showed essentially no effect on winter 
survival otthe two alf1tlfas compared(4} 

Soil heating and different strains of 
Rhizobium bactt~rial inoculant were 
1ried with no upprecisble effect on 
performanC'e of the Cfop. The numerous 
"blind alleys'' enoountered and re latoo 
here are typical of the researoh process 
Although eac:h failed to resolve the 
problem, the negative results to each 
approach served to eliminate thetfactor 
from f urther con.siderarlon as a 
deterrent 10 alf81fa culture m Alaska . 

Root Syatem 

Numerous old, surv111 ing plants gf 
alfalfa Jn the Mll'tanuska VaHey have 
been dug for exammation of the rool 
system by the authors and others 
Almost invanably the main taproot of 
each plant had bean broken off end 
nealed over a few mches below rhe 
crown. The resultant shallow root 
system cons1sted almost entirely of 
strongly developed lateral rools. 

Theorizing that injury to tho taproot 
probably occurred dunng win1er when 
plant reco-very from ~n}ury would be 
poor, ta pfoolS were seve red 
expel"'mentlllly In m1dsummer . 
Although plants recovered well from tho 
aniflc1al injury, and the root systems 
showed change towerd lateral 
predominance by 111utumn, wmter surv~ 
val was not enhancecP 

Naturol Selactian 

The mos! significant advances in 
alfalfa work in A laska have emerged 
from collaboration between 
agronomists end the natural selection 
process as imposed through w1nter 
stress. This work was imtleted at the 
College Experl ment Farm !"'ear 
Fairbanks by fOfmer agronomists B. M . 
Bens1n jnow deceased) and J. C. 
Brinsmade. The few surviving pfanls 
trom each of many alfalfa plantings 
we-re ''rescued'' and transplanted to a 
spaced-plant crossing nursery. There, 
the desirable physiological 
charecteristics of the few plants that 
were able to survNe tha Alaskan 
winters were perpetuated. Hives of 
honeybees, maintained adjacent to this 
small nursery. mterpollmated these 
plants possessing apparent genetic 
inclination toward subarctic adaptation. 
Numerous annual seed crops so derived 
provided e new synthetic straIn of 
probabla but undstermmod value for 
Alaska. 

To a.Pess the extent to wh1ch 
progress had bee11 modo ~oward better 
adaptation to subarctic conditions. 
w hich should resuh in impr011ed winter 
survival in Alaska, this new strain was 
compared with about three dozen 
varieties . from Canada, the 
conterminous stilltes, and Euro.pe.(3~ 
The resutts of five large, spaced-plam 
tests over two winters Jn the Tanana 
and Metanusk.a Valleys confirmed that 
the new Alaskan strain possessed 
w1nterhardin e.ss superior to that of all 
other varieties compared from outside 
Alaska lsee table), 

Indications ere th1U ns 1mproved 
w inter surv1val Is due to lhe supenor 
ab1llly of plants oftha new strain to sto ra 
h1gh levels ot food re.serves in the roots 
prior to w1nter and to withstand low-
temperature suess. 

Significant Progrea 

Thls new stra.n, now called A-s'{fl.B. 
represents considerable progre.ss 
1ow11 rd adapti n.g a legum 1 no us crotD wi' h 

(Continued next page) 
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DON C TOMLIN 
Aul~ant Profeuor. Animal Science 

A new swtnit ras~arch butld1ng at 
Fairbanks 1s essentially complete. soma 
two years after the money was provided 
by the 1970 Umversity bond issue 

The basic design of this building 1s as 
modern as anyth1ng being used in ttte 
south 48 states. The key feature IS the 
manure disposal system, an In-the-floor 
aerobic ox1d8t1on ditch. The d•tch 1s 8 
feet wide, 2YJ feet deep, and built in a 
largo oval It is covered with eluminum 
slats, so p1gs con walk over 11. A 
paddlewheel 2'h tee '" d1ametor, set 
across the ditch Circulates the waste 
around ttlfl ditch to keep the solids In 
suspens1on. and also aerates the waste 
slurry to ox1dlze the pollutants. A fair 
amount of water 1S used 1n this system, 
as the maximum solids content for 
etf1c1ent operation of the ditch is 2 
percem A standpipe beyond ~he wheel 
mamtams a constam depth of 18 inches 
and carries the overllow to a sump. from 
wh1ch it is pumped to an outs1delagoon. 
Once a year the lagoon contents will be 
spread on the farm f1elds. 

The oxidation ditch will remove more 
than 90 percent of the Biological 
Ox1datton Demand (pollutant capacitY) 
m the manure, mcludmg all of the odor· 
producmg potential. Thts is the first and 
only oxtdatlon dttch 1n the fer north 
designed for research on nn1mal waste 
disposal a serious problem for an 
exparlding livestock. industry here. 

However, tor most Alaskan hoQ' 
producers today, In their present 
1solated condlt1ons, deep anaerobic 
lagoons ore much cheaper and quite 
adequate, as long as they do not 
overflow Into a stream. The odor-
eliminating oxidation ditch was 
considered essential for th1s barn, 
wh1ch Is located a few yard!; uphill of the 
Nenana H1ghway and a m1ltl upwind 
from both the center of campus and a 
fairly dense ros1dent1al area. 

Probably the biggest problem 
encountered in animal barns In the 
Nonh is the bulld-up of hum1duy. quite 
often to the pomt that Jt "rams' Inside 
the barn ThiS IS a senous feu it, not only 
because of tho physical discomfort to 
both animal and workers. but also 
because of the Increase in resp•ratory 
d tseases. I n th1s building, a 
contmuously operated fan forces a1r 
mto u large perforated polyethylene 
tube. As the hum1dttY 1n the barn 

-----------------, reaches a pre set level (about 56 60% 
{Continued trom patt~ l9t at 60 degrees F}. an exhaust fan comes 

htgh forage value to Alaskan climatic on to pull some of the humid air outside 
cond111ons . Another Improved stram (A- Th1s creates negat1ve· pressure en the 
syn C), w1th promtsing wmter survtval barn, causing louver in tho wall near 
charectonstics, h'l'S been derived from a the mouth of the polyethylene tube to 
different gonotic base of vanegated open <Jnd t\dmlt fresh outside air, whtch 
alfalfa at the Matanuska Research is mixed m tho tube wath instde a1r 
Farm A , C. Wtlton, former egn;momist before being released to the rest of the 
here, contnbuted Significantly to tho barn. The perforated tube also avo1ds 
development of thus selection, Seed enydirectdrafrontothepigs There is an 
stocks of those stra1nscurrently are very add1t1onal exhau~:>t and a large separate 
small and It wtll be some years before intake to cope witn summer heat. 
they w1ll become available torplantmgs Tho barn contains four farrowing 
beyond experimental stud1es. crates for sowsandthe1r litters upto3-44 
Meanwhile, eHons to improve upon weeks of age. a number of other pens. 
thne strains and to incorporate alfalfa and a chute and scales for mdividually 
into Alaskan forego production weighmg the pigs. There are two 
continues • features that would not be found tn 
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commercial hog operations; an open 
area on the eaSt end of the barn planned 
for special research set·ups, and an 
enclosed, rais&d walkway with sapo rate 
entrance along the nonh s1do. The 
Elqlenmontal Farm has a !ot of visitors 
through the warm half of the year. The 
walkway will a llow VISitors to see the 
entire pig operation without carrying 
any potential disease problems to the 

pigs, or disturbing operations in the 
bu1lding 

The Initial research plltnned for the 
new barn is nutritional evaluation of 
trlucale grain (wheat X rye hybrid) for 
pigs We ere penecularly mterested in 
protein quehty(amino acid balance). Mr. 
J . L. Brossia, a graduato student in 
Animal Science, w111 be conducung. 
dtgestlon trials with growing pigs, and 
also wath weanhng m1c1:1 The Iauer are 
sens•tlve to nrotem qualltv, and are 
useful for prel1m1narv stud•es This type 
of work will probably be repeated many 
t1mes •n the future, as the agronomv 
staff obtains or develops new c::ereal 
varieties for interior Alaska . 

Interest has been expressed in the 
potential for Alaska·producedflsh·meal 
and fisheries· byproduct meals for use in 
some p1g rat•ons If the problem~ of 
processang and eva•lebllity en-State can 
be worked out, this would be an 
appropnate subject for study. Fish meal 
is a h1gh quality protem supplement end 
is used in cons•dereblo quantities for pig 
product1on 1n England 

Arlother potonual research project 1S 
to find ways of reducing babv p1g 
mortality. A recent repon from Canada, 
includmg records on nearly 7,000 p1gs, 
shows a death rate from birth to 20 
weeks of over 26 percent. Here in 
Alaska, we have heard of Yorkshire gilts 
producing 1 5-1 6 DIQS on the1r f1rst 
litters. but wean1ng only 1 0-12 p1gs. If 
even half I t h~se lo .. 't p1gs could be 
saved and murketed 1t would boost 
profits of our hog producers. Research 
workers in North Carolina and Nebraska 
have develoJ;M3d machtnes to house and 
feed surplus and orphan pigs from b1rth 
to 3 weeks, but the mach.nes have been 
very expenSIVe. We hope to rlmphfy the 
ideas used in tne machines reduce 
costs. and como up w1th somethmg of 
benefit to Alaska"s h~ producers. 

Ftnall¥. dQ\'elopmont of management 
practice!: for maintaming p1gs tn year-
round conftnement w111 be a continuing 
process 1n the new barn. There has been 
a lot of progross made in this field in the 
last 6-10 years. parucularly in the North 
Central States. However, It would be 
wrong to assume that everything is 
already known on the subject As more 
experience is iJ&tned, more problems 
hovo como up. We hope rhat uso of this 
new barn w1U prov1de new informauon 
to pess along lo Alaska's pig produce-rs. 

• 



Comparison of Oat-Pea and Ba~ey-Pea Silage as Feed for Dairy Cows 
A. L BRUNDAGE 

Profehor. Animal Selene. 

Corn sil1t11e. which provides the major 
forage component in dairy can e rations 
In many parts of the Un1ted States, is not 
a feeding optton on Alaskan dairy farms. 
Commercially available vanenes of 
silage corn are not adapted to the short, 
cool summers of Alaska wnhoot costly 
cultural modifications. such as the use 
of plastic mulches The A laskan 
dairyman is reStnctecl to usmg 
perenmal grasses such as bromegress, 
t1mothy, and md1genous species. end 
annual crop& such as small grain-held 
pea combination• for 11lage. Ensiling IS 
tho preferred method of roughage 
preservation on molt dairy farms 
because cool, camp weather during the 
oummer and autumn makes hay 
production difficult and uncertain. 

The annual forage mixtures of choice 
have been combinations of forage oats 
nnd field peas for many years. Barley 
has been limited In ill sultab1lrty for 
salage because the adapted varielle& 
were wned. These serrated barley 
awns, or beards, presented a potential 
hazard to the consuming animal. Even 
after ensiling, the awns can penetrate 
the tissues of the mouth and facilitate 
the entry of the causative organisms of 
actinobacillosis ana actmomycosis 
(lumpy Jaw. big jaw, wooden tongue). 
Weal, however, a new vanetyof hooded 
barley waa released by the University of 
Alaska and the U.S De-partment of 
Agncul1ure in 1972. (2) Forage 
producers in Alaska w ill soon have the 
opuon of using Bither oats or barley in 
their annual silage crops 

In May, 1971 , &mall acreages of 
tNirley/peas and oat/peas were seeded 
at 50 pounds of viable seed of each 
compon11nt per acre to provide matenal 
for a feeding trial with lactetJng dairy 
cettle Both seedings were fertilired 
with 200 lbs of cornmerc1al fertilizer 
(1 0-20-20) per acre The forage 
munures wore swathed and held-
chopped for enstling dunng August 
16th thTough 18th when the oats were 
In the mtlk stage of maturitY and the 
barley In the lste-m1lk to early dough. 
The barley/ pea mixture yielded 2 66 
tons and the oat/ pea mixture 2.29 tons 
of dry maner per acre. 

The SIIOSwereopenedon2November 
1971 and the &liege fed to eight 
lactating datry cow& during the ensutng 
3lo; monthS in a SWitChback feeding 
trlai.O) In this type of feeding trial, the 

cows ere paired according to stage of 
lactation age, and level of production; 
and the members of each pair randomly 
assigned to two groups. One group is 
fed ration A (barley/ pea silage) for 35 
days, then switched to rauon B (oat/ pea 
silage) for 35 days, and finally swnched 
back to ration A for another 35-day 
penod Ourmg the same t1me. the other 
group is fed ration B. A, and B. The fi rst 
five days of each period are reserved for 
adjustment to new rations and the 
remammg 30 days are used to measure 
animbl performanca. such as m1lk 
production, weight change, and feed 
1ntake Each animal s performance 
during the ftrst and third period 1S 
compared with that durlnQ th second 
period to provide an estimate of 
differences on the two rations In th1s 
way, each cow Is actually compared 
against herself to evaluate the two 
diets. This permits meaningfu l 
compansons of rat1ons with o small 
group of dairy cows wh1ch differ 
considerably i n t h e i r genet tc 
parameters for m1lk production and feed 
Intake. 
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Feed Intake and animal productlon 
data are listed in Table 1. The oat/ pea 
forage mixture had higher moisture 
content at ens1llng and during feeding 
than the barley/ pea m1xture. The cows 
ote significantly more of the oat/pea 
silage as 1t was fed bur equal amounts 
of the two silages on a dry·matter basis. 
Daily m•lk productiOn was comparable. 
Uveweights maintatned and dally 
weight changes were sign1ficently 
h1gher on the barley/pea s1lage. 

Results of chem1cal analyses are 
ll&ted In Table 2 AUhough analytical 
values for 88\leral of the constituents in 
the two silages were significantly 
different, these differences are small 
from a practical consideration and the 
silages could be considered quite 
aim1lar. 

Both the feeclmg tnal end me 
laboratory data •how that oat/pea and 
barley/pea silages are comparable The 
barley component of barley/pea forage 

--· ~--- _...,._ ~ ......... __ -- 1- .. __ ....... ~ ........ --
.. • "II ..-::..._- - -... ....,.._, ~-.... _ ., ---- .. -" • I 't . .. . ... 

mnnure& matures more rapidly than the 
oat component of oat/ pea mixtures. 
Therefore, barley/pea si lage can be 
ensiled at higher dry matter contents at 
11m1ler dates of planung and harvest 
than oat/ pe mixtures with less 
dependence on field wil1mg of the crop 
prtor to ensiling. H1gher dry mmer m 
Silage is desirable dunng the long. cold 
wmters of Alaska because It will reduce 
the poss1bihty of the s1lage f reezing into 
a solid mass Th1s is espec1ally true of 
the large tower Slloa being used on 
many Alaskan dairy farms . 

The barley/ pea silage romatned 
warm In the Stlo throughout the 
durat1on of the f&edtng expenment an 
contrast to the oat/ pea silage which 
became progressively colder. On 1 1 
January lBn. when outside air 
temperature& had lMJert -30CJF end tower 
for two consecutive days t he 
temperature of the barley/ pea silage at 
one foot depth was .-68°F At the same 
time the oat/ pea silage was frozen 
solid. The temperature of the 
barley/pea silage tncreased very rapidly 
when it was remov&d from the silo and 
the silage moulded to an inedible state 
wtthtn 24 hours. II fed 1!5 1t was 
removed, however, It retained JtS 
feeding value and was palatable to the 
da1ry cows on the tnal Although it 
heated In the silo and meuntained h1gh 
silage temperatures relative to alf 
temperatures. the barley/ pea silage 
appeared to retetn a nutritive value 
comparable to that of oat/ pea Silage. 

Both silages were semplecl at weekly 
intervals throughout the aJtpenment 
and ll'ldtvidual samplea were analyzed 
1n the laboratory. The pH (a measure of 
acidity) of the oat/pee silage ranged 
from 4.0 to4 B. indicative of satisfactory 
fermentation and good quelrl'( silage. 
The pH of the barloy/ pea silage ranged 
from 4.3 to 8 ,7, Values In excess of 8.0 
were attaaned at thraa samplings fn 
December end are Indicative of very 
undesirable ferrnentauon and poor 
quality Silage Other chem1cal anelyaas 
of the barley/ pea silage, however, 
revealed the same degree of variation 
from sample to sai'Tiple that was found 
w1th the oat/pea arlaue samples. 

Heating in the silo during the cold 

!Continued on page 261 
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Barley Yields on Summer-Fallowed and Stubble Land 
FRANK J. WOODING 

A .. letant Profeaor. Agronomy 
CHARLES W KNIGHT 

Agronomy L.b Technician 
Summer fallowing is a farming 

p act1ce that mvolves keeping the land 
fre of a crop for one year and 
controlling weeds w1th t1llage or 
chemicals. The pnmary purpose of 
fallowing is to accumulate mo1sture and 
available nutrients In the root zone for 
the following crop. Summer fallow1ng is 
most commonly practiced 1n dryland 
agricultural regions receiving small 
amounts of total prec1p1tBt10n, 
partiCUlarly where rainfall during the 
growmg season s unreliable and often 
negligible For example. winterwheot IS 
frequently grown '" a wheat-fallow· 
wheat sequence in the Great Plams of 
the United States. Similar cropping 
sequences are w1daly used for 
production of spring cereals (wheat, 
barley, and oats} in parts of Canada. 

In 1972, a preliminary investigation 
was conducted at the Fa1rbanks 
Research Center to determine poss1ble 
benefits from summer fallowing in o 
farm program centered around 
production of sprmg barley. A field of 
bottomland silt loam soil was selected 
for the experimental s1te Pnorto 1971 . 
the f1eld was used for production of oat 
pea silage. In 1971 , the field was divided 
tnto twu pans: half was planted to Edda 
barley and halt was summer fallowed 
Ourlng the 1971 growing season, the 
fallowed area was d1sked twice for weed 
control. The following spring equal 
amounts of fertiliter (260 pounds per 
acre of 1 0 -20·20} were applied to 
the stubble and fallowed areas and 
disked in Both areas were planted to 
Edda barley. Weeds were effectively 
controlled with a post-emtirgence 
apphcetion of 2.4 .. 0 herbic1de. 

W1thm three weeks after the 
seedlings emerged there were marked 
differences tn plant growth and 
coloration between the two plots. Barley 
grown on fallowed ground hod a dark 
green color and exhibited vigorous 
growth w1th many tillers per plant. In 
contrast. barley grown on stubble 
ground was light gre43n to yellow In color 
and had short spmcUy growth with few 
ullers per plant (F1gure 1 ). Shortty after 
completion of heading pronounced 
differences m size of developing grain 
heads became apparent Grain heads of 
barley grown on fallowed land were 
almost double the stze of those grown 
on stubble land (F1gure 2). 

f ... 1 .. ...,~..,~~.,.. ........ ...,blllll~ 
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Y1elds of total dry matter (grain plus 

straw) and gram are reported tn Table 1. 
Tho two so1l management treatments 
resulted m substantial d1fferences in 
productivity Fallowed land produced 
barley yields that were approximately 
tour times greater than those obtained 
from stubble land. 

Soil and plant samples were collected 
at two-week intervals throughout the 
growlng season. Analyses of these 
samples showed the most pronounced 
d1fferences occurring in nitrate· 
nitrogen levels of so1ls and total 
nitrogen contents of plant tissues, 
particularly dunng early stages of 
growth (Table 2) Small vanattons were 
apparent In other plant nutr~ents but 
those differences were considered 
minor compared to mtrato. which has 
doubled in the fallowed soil. resulting m 
almost twice as much nitrogen 
absorbed by plants. 

Figure 1. 
D•rtc: green barley {right) growing on fallow•d land, exhlbtted vigoroua 
growth compared to apindJy.light-green to v•llowbartey growing on stubble 
l•nd (left). 
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Soli motsture was determtned but dtd 
not appear to be a slgntf1cant factor 1n 
crop response. Meltmg snow left the 
soli saturated in the spnng, and 
moisture differences between tho two 
treatments could not be detected until 
deficiency symptoms became apparent 
in the seedlings At that time, so11 
moisture correlated with crop demand 
and less moisture was found in the soil 
producmg the most vigorous plant 
growth 

Cons1denng plant and so1l analyses 
and visible deficiency symptoms 
exhibited by the planti> limiting soil 
nitrogen was concluded to be the 
vanablo most responsible for reducrng 
barley yields on stubble soil 

Fig. 2. T•ll vigorous plant• with large 
developing grain hHda char•cterlze 
barley growing on fallowed land 
(right}. 

It 1s recognized that rates of orgamc 
matter decompoSition and soil 
microbiological actlv1ties are greatly 
reduced in the cold environment of 
northern so1ls The practice of fallowing, 
which leaves the so1l bare and exposed 
to the sun, obviously creatos conditions 
more favorable for organ1c maner 
decomposnion and sotl nutrient 
accumulat1on. 

Numerous questions arise wh1ch 
emphas1ze the need tor further 
Investigations in these areas 

11 Could these nutrient drfferences 
be overcome w1th add1t1onal fert1lrzer 
applications on stubble soils? 

2) Would such practaces bo economic-
ally feasible? 

3) Are spring applied fenilizers re-
leased rapidly enough In cold soils to 
meet crop demands? 

Research is currently being planned 
which will attempt to answer these and 
other related quesuons At present. 
however, the practice of summer 
fallowing appeal'$ to offer certam 
advantages for small grain producuon 
under subarctrc conditiOn$. • 



WHEAT RESEARCH IN ALASKA 
R. L. TAYLOR 

Research Agronomiat 

World wheat acreage and production . 
concentrated 1n the northern 
hemiSphere, exceeds that of any other 
grain crop. h provides the prrncipal food 
for almost ne-thlrd ol the world's 
people.(6) This valuable crop also 
provtdes h1gh quality feed for l ivestock. 
S.nce many farmers In A laska have had 
experience With wheat production in 
other areas, tho Institute of Agricultural 
Sc1ences frequently rece1ves requests 
for Information concemmg this crop 
Many yeers of continuing research have 
contributed to our knowledge of the 
performance of wheat in Alaska . In ~ite 
of llmttattons imposed by the 
environment. promising results warranl 
conttnued efforts to provide suitable 
wheat varieties for Alaskan producuon 

It is likely that the Russians anempted 
the cult1vat1on of wheat dunng the1r 
occupation ot Alaska, although 
substontlotmg records are lockir1g. Tho 
Russian lur trading companies who 
established settlements along the coast 
were required by their go~o~ernment 

charters to promote agriculture. among 
other things. Ava1lable evidence 
suggests that this requirement was not 
followed wtth great entnus1asm. the 
pnnc1pal ::~gncultural act1v1ty bemg the 
tntroductton of livestock as a source of 
food. Da11(4) Indicates thiJt barley and 
oats had beon sucetJSsfully grown in the 
Cook Inlet area durmg the Russtan 
period. but wheal Is mentioned only as a 
crop that probably could be grown. 
Evuns(8) mentions repo~s that rye, 
oat'il. barley, and buckwheat were 
cultivated by the Russians at Yakutat 
and along Cook Inlet, but in 1897 he 
could locate no traces of cultivauon He 
reported observmg wheat growmg at 
Tyonek that year. and noted that wheat 
had matured at S1ma in 1896. 

Georgeson(5) has reviewed the early 
hu;tory of wheat research in Alaska 
Starttng with the establishment of an 
elllperiment Statton at Sitka tn 1898, 
wheat research continued at Kodiak, 
Kenai. Copper Center, Rampart, 
Fairbanks, and Matanuska, as 
expenment stations were opened in 
these areas Despite successful wheat 
harvests for a few years it was 
concluded that envtronmental 
conditions were unsuitable for grain 
production at Sttka, as well as at Kodiak 
and Kene1 . Successful wheat 

production was demonstrated at 
Rampart, Fairbanks, and Metanuska, 
Wtth margmal success at Copper 
Center . Cool temperatures and 
oxcess•ve moisture. part iCularly 111 
harvest. wore ctted as the most common 
onv•ronmental problems. Early fall 
frosts frequently damaged wheat at 
Copper Center. 

Early experimental work consisted 
largely of testing introduced material, 
Wtth some attempt at selection within 
m1xed populations obtained from other 
areas The major problem was 
immediately recognized es late 
maturny. and early maturing matenal 
from Auss1a recetVed spec1al attontton 
A I me tdentified during th1s early testing 
program known vartously over the 
years as Khogot, Choqot, or S1benan No. 
1, rematns tOday the major source ot 
earliness A small, thrivmg flour 
tndustry, started in tho Fairbanks area m 
1921. was roponoo In 1 929(21 to be 
m1lhng an average of 15 tons of flour 
annually. Local production f Khogot 
wheat supplied th1s Industry. However, 
tho 1928 report ( 11 indicated that 
productlon of wheat had declined in 
favor of growing oats for forage. 
Reliable records of crop production for 
theso years do not ex1st. but the penod 
between 1921 :md 1928 probably 
represents the peak of wheat 
production tn Alaska to date. 

A breedmg program mvolving 
hybridilauon between selected wheat 
parents was lntttated in 1 91 2 at 
Rampart by G W . Gasser(ol Khogot was 
one parent In many of these ·early 
crosses, and late matunty was cited as 
the most serious problem. For various 
reasons, tncludlng the losmg of the 
Rampart Station In 1921 no material 
survives f rom these early breeding 
efforts. 

The present wheat program began 
about 1949, when an expanded 
agncultural research effort began in 
Alaska, after a penod of m1n•mal aclivity 
dunng the prevloustwodecades .Atthis 
tul'le, Khogot wa still bP.rng grown to a 
hmlted extent In the Matanuska and 
Tanana Valleys. Among the wheat 
materials available at the Matanuska 
Research Farm were a number of bulk 
hybnd populattons from crosses made 
about 1 940 at the Fatrbanks Research 
Farm. A relatively early select•on from 
one of these populatrons, represenung a 
considerable agronom1c impro~o~ement 
over Knogot, was named Gasser and 

released in 1953{7) However this new 
variotv d1d little to reverse the raptd 
switch from wheat to borloy that had 
taken ptace Wlth the ava1lab11ity of Edda 
barle'l' to feed producers(3) 

Preliminary lo the reestablishment of 
a wheat breedmg program, some 7,000 
~mtrtes from the U S Department of 
Agnculture World Coltect1on of wheat 
were grown in 1962 and 1953 at the 
Matanusl<a Aoseerch Farm. Any 
matenal showmg promlsto was also 
tested at tho Fatrbanks Research Farm. 
A large number ot outstandmg stratns 
were 1denttf1od, however, one maJor 
problem remamed. We had fatted to 
locate ,ny wheat thet was as early as 
Khogot The new breeding program, 
therefore, started with the same genetic 
source of earhness that was used at 
Rampart 1r 1912 Without conspicuous 
success. Ga!>4er, whtle agronomically 
superior to Khogot, follows the same 
maturtty pattern L1kew1se, several 
more recent selections from our 
breed i ng program represent 
improvement tn agronomic characters, 
but they remain in the same maturity 
range In p1te ot the suPQrlor feedmg 
quahty of wheat. in comparison wtth tho 
more commonly grown barley and oats, 
tt is unlikely that those new selections 
wtll yield enough to compote dtrectlv tor 
the leed·gram acreage in Alaska. 
Within this matenal, however. may be 
strains signtficantly superior in 
performance to Gasser, whtch could 
find a somewhat l tmtted but mcreasmg, 
market for use m home-processed food 
products 

Several unsuccessful approaches 
have been attempted in our efforts to 
locate earlier maturity m wheal Testing 
of introductions contmues, including 
growing an lntemationol Wheat 

(Continued on page 251 
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Figure 1. lleft) Native plen11 offer real 
potential for connrvation and 
agricultural purpoaea In the Nonh. 
Native Baring ttalrgrau. ehown here in 
an lnatitute nuraerv near Palmer. will 
be uaed on Amch1tJca laJand to 
,.vegetate acara caused mainly by 
construction actlv1tiaa in connection 
weth underground nuclear t..U 

Using ative Plant Resources 
for Conservation 

Wm. W MITCHELL 
Profeasor of Agronomy 

An eth1c Is gaining force rn our land 
that tempers our invotvemem With 
nature We must rely on the resources 
ot nature, and at times drastically alter 
parcels of 1ts landscape rf we are to l ive 
But an mcreasmg sense of obligatron 
toward restoration mfluences our 
conduct of these act1v111es. Good 
management practtces require efforts 
at rehabilitation. yet aesthetics alone 
can also be a powerful mot1ve for such 
efforts 

Thus, on Amch1tka, an isolated 
Aleut1an island that appears destined to 
rece1ve only occasional vtsits by 
relatively few parsons. the Atomic 
Energy CommiSSIOn will revegetate 
scars Incurred there dunng the nuclear 
testing program. Most of Uw scars were 
not caused by the throe underground 
nuclear tests L1ttle damage resulted 
from these. Drilling operations. road 
maintenance, and other construction 
acttVttle& produced the maJor 
disturbances, whtch in most cases were 
small In area. 

Before rehabtlltatton could begin. 
research was necessary to determine 
materials and management procedures 
necessary forestabhshino a plant cover. 
No previous expenence was known to 
us that could serve as a gwde for 
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Fig. 2 . Bering hairgre11 wu one of 
the better. conai.tent performers in ell 
testa conducted on Amchrtka leland 
On the site above. near the location of 
the l .. t underground nuclear 
explosion !termed Cannikln). the 
hairgrau Ia Indicated by the anowa. 

plantings in a mant1mo tundra s•tuauon 
such as thts Funhermore, the U.S. Fish 
and Wtldhfe Service. custodian of the 
island ju •s pan of the Aleut ian Wildlife 
Refuge), has been reluctant to permtt 
the introduction of exottc species into 
the area. This requtres. then, the 
employment of plant materials 
rndigenous to the region. or 1f 
mtroduced, of tho same species 
occurnng there. Honce. a compre-
henstve research program an native 
plant matenals underway at th1s 
lnst1tute found eppltcation in the 
Investigation of this problem. 

Prior to commencrng plot work on 
Amchitka Island. a survey was 

conducted of the natural revegetation 
processes and the spe<:1es Involved. The 
native plants on the island were 
determined to bo poor seed producers, 
much too poor to supply sufficient 
amounts tor reseedmg the acreage 
involved. However 11 wa.. noted that 
two of the princepal colonrzers on 
disturbed sttes wore red fescue (fes
tuca rubra) pnd Boring hairgrass 
(Descht~mp .. is beringensis). For-
tunately. research has been in 
progress on the IWO spectes at our 
agncuhural mstltute. Both Introduced 
varieties and nat1ve collections of 
redfescue and native matenal of rhe 
hairgrass haw been entered In 
extens1ve experimental programs; 
theretore, previous knowledge had 

Fig. 3. Thla halrgreu hervea1er atrvera 
a shock of flowering culrna with a 
acythe. Young aeedllnge of the 
heiJ·gra .. are colonizing the ba,.areae 
between the older plante. 



been gained of the1r adaptive feau.u,es 
and probable seed sources 

Arnchhb rehabllltatlon 
A number of groSS6S end a few 

legumes were tested on various sites on 
Amchitka Island in 1971 and 1972. A 
timothy, certain varieties of red fescue, 
meadow foxtail, and the expenmental 
halrgrass were superior m performance 
to the other plants tested tfig. 21 The 
fescues and hairgrass. betng 
conspec1f1c with nat111e plants on the 
island, are favored for use in the 
restoration proJect. 

PrOblems of seed supplies may limit 
the utiliz.ation of plants best adapted to 
these far northern latitudes. Some of 
the most successful plants are ltttle 
used In other regions; thus, there are 
few seed growers and shortages 
develop. Fortunately, the red fescues 
found best adapted to Amchitka Island 
are obtainable from commercial 
sources. But the Benng halrgrass is 
another matter. It is shll an 
experimental grass and no commercial 
sources of seed have been developed. 
To include it in the planung vffon 
planned for this year (1973), it was 
necessary to obtain seod from native 
stands 

ln the system of classtfication adopted 
for grasses {includmg cereals), 

{Continued from page 23) 

Nursery annually to keep abreast of 
wheat developments from ell over the 
world. We have concluded that the early 
maturity we roquire is probably not 
avai lable through introductions !rom 
other areas. However, we continue to 
look for other Improved agronom1c 
charactenstics. Our first efforts to 
develop a now source of earliness 
involved mutation breeding. w irh 
treatment by x rays, thermal neutrons. 
and chemicals. Although many 
different, extremely i nteresttng 
mutations were observed, early 
maturtty beyond that already av811able 
was not located. 

Our current breeding effort to de-
velop early maturity in wheat is based 
on the genetiC principle ot transgressive 
segregauon. If wheats differ m genetic 
factors determming maturity, it should 
be pos.sibla to select, from progeny of 
cros.se.s, material that is earher than 
either parent Our current program 
Involves repealed recombinations of the 
earliest mate,ial selected in each 
generation from crosses within 
populations, starting wtth eight 

halrgrass is placed in the same tnbe 
with oats. It occurs throughout the state 
of Alaska, but the particular type used in 
the trials on Amchitk.e is a coastal 
form. Individual p le.nts grow os a tall, 
coars~t bunchgras.s with a long, diffuse 
inflorescence (flowering head). Bering 
ha1rgrass occurs on tideland flats and 
meadows along Alaska's southem and 
southwest coast. Some large 
populations of the grass have been 
located during our investigations. Late 
last summer. seed was collected from 
these populetions by the laborious 
method of cutting seed stalks by hand 
I Fig. 3). seeking them and bringing them 
back to the Institute facil ities at Palmer 
to be threshed w1th a smell research-
plot combtne. After this coarse 
threshing, tho seed was cleaned by a 
system of screening and blowmg 
Finally, about 400 pounds of clean seed 
resulted from these efforts. About 1.4 
million seeds are required for a pound, 
thus over a half billion seeds ere 
contained in the 400 pounds collected 
last summer. The plants from wh1ch rho 
seed was collected will continuo to 
produce In future years Thus, a 
renewable native grass resourc~ tS 
being used for a consttuctive purpose. 

Smce native plants offet real potential 
tor conservauon and agricultural 

Scandinavian varieties w1th excellent 
agronomic performance Another 
population. started by crossing each of 
these varieties wlth Gasser. is also 
being used. They were chosen because. 
in contrast to most wheat introductions 
that head at about the same time as 
Gasser. they tend to head later than 
Gasser. Their kernels, with superior 
quality, develop in almost the same t1me 
as do the smaller kernels of Gasser. We 
are still several years aw8y from 
obtaining material wuh the desired 
earliness, but initial results indicate 
definite progress If we are successful in 
obtaining extremely early types we will 
still probably be some t ime sway from 
complete success, since se4ectlon for 
other characters has been suspended in 
these populations while we con~entrate 
on eany matunty. Addtuonal work w tll 
be necttssary to develop strams wh1ch 
are sausfactory in all agronom1c 
characteristics. 

Current wheat production In Alaska 1s 
almost nil, since wheat was supplanted 
as a feed crop by improved vanetias of 
barley and oats. Nevenheless, we feel 
that a sui!able. adapted wheat would be 
a voluable contribution to agriculture. 

purposn In the North, there are good 
reasons to further research work on this 
material. The hairgrasa, for instance, 
shows potential for use in other regions, 
both as a conservetton grass and a 
forage grass. In view of thu~potentlal, a 
program IS underway to select plants 
superior tn production and winter 
hardiness (F1g. 11. 

Arctic rah•bilitation 
In addition to the Amchitka project. 

work Is also in pr09ress tn the Arctic to 
determine if nauve plants may serve a 
role in rehabilitat ing 011 field 
disturbances. The very severe climate 
and sl"lon growmg season of the arcttc 
coastal region are particularly llmning 
to the growth of the more conventional 
plants A number of nauve arctic plants 
have been collected for research and 
development at the Palmer Research 
Center. Seed of these plants is being 
increased there so that additional tr ials 
may be conducted in our arct1c 
investigations Select1ons of indtvidual 
plants are being made for Increased 
seed product1on and more vigorous 
growth . Should some of these 
selections prove wonhy of application 
they would be processed for release to 
commercial growers. Thus, it is hoped 
that they will serve a useful purpose and 
provide a source ot income for local 
growers. • 

Contmued research should lead to 
varietles 1hat wtll mature dependably 'in 
many areas of Alaska , yield 
competitively with other feed grains. at 
least on a feed-quality basis, and fill a 
feed roqu~rement in situations where 
barley and oats are not panicularly 
desirable. An expanded local market for 
home-processed wheat lor food may 
lead to small commercial enterprises. 
although large scale commercial 
ventures are not foresettn under 
present economic conditions. • 
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Rotary Plow Gives Yeoman Service 
Wm.W. MITCHELL 

Profeuor of A(ll'onomy 

LEE ALLEN 
Anoclata Agncultural Engmeer 

A heavy-duty rotary plow, introduced 
Into Aleska and grven limited trial in 
1971, underwent a rigorous practical 
test during the 1972 season. The plow 
was obtamed by the Institute of 
Agricultural Sciences to conduct 
research on rehabilitation of disturbed 
grounds with support provided by the 
Alyeske Pipeline Service Company. 
Dunng 1972 it operated on lands 1n the 
Matanuska and Sus1tna Valleys and on 
the Kenai Pemnsula. 

The plow was used on several fields 
that had been cleared dunng the wintef. 
Trees and brush had been sheared oH 
while the ground was 1rozen leavmg 
stumps exposed at surface level. Spruc-e 
stumps 10 to 15 1nches in dl!~mater 
were fragmented by the whirling tines. 
The mach I no was effective m 
efiminatlng much of the laborious root 
p1ckJng often necessary afler land 
treatments by more ctmvenuonal 
means ~fig . 1 ). However, a fmal discing 
or other farm of land treatment wa~ 
desirable for leveling and preparauon of 
a bener seed bed The plow was also 
operated on stump rows that had been 
burned, and on f1elds that had been 
abandoned and were overgrown with 
brush and young trees An abandone{j 
bromegrass field that supponecl a 
considerable growth of Willow, b1rch, 
and poplar was rotary plow~. worked 
w1th other equipment and replanted to 
bromegrass 1n suffic1ent time tor an 
adequate first-year stand to devolop, 

Fourteen different farme r -
cooperators rented rhe mach1na in the 
Matanuska Valley to ull about 260 
acres. The plow elsa continued work 
commenced 10 1971 along the 
Anchorage-to-Fairbanks highway in the 
Sus1tna Valley. A total of 16 milos of 
nght-of way were prepared for seedmg 
by the rotary plow along the new 
highway 

On the Kenai Penmsula about 20 
acres of grassland were tilled near 
Homer on a newly acquired .s1te tor a 
branch stat1on of ttle Institute. Forty· 
four acres of slmrlar cover were plowed 
on privote property In that vicir11ty Four 
fanner-cooperators rented the mochlne 
In the Soldotne/Kenaa area 10 till 62 
acres and about 8 miles of right-of-way 
were worked along the Sterllng 
H1ghway east ot.Soldotne. 
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Fig. 1. Thi• bottomland aoutheaat of 
Palmer had been claared of a mixed 
atand of apruca. cottonwood. •nd 
bru1h in the winter. It Included aome 
large cottonwood and spruce 1 0·1 6 
inches n dlamoter at the base Effec1 
of rot•rv plow I• $88Tl at left. 

The lush native grasslands on the 
Kenai Peninsula and Kodiak Island have 
confronted ranchers and farmers w1th a 
difficult problem. Preparation of these 
grasslands for harvest or planting has 
required the expenditure of tremendous 
time and effort 1n reducmg the 
hummocks that have deweloped In the 
rank growth Without considerable 
!.moothtng. it is 1mposs1ble to negotiate 
the fields wnh ordmary harvesting 
equipment Furthermore, if fertJIIzer 
apphcauons aro to be effective on th1s 
ground, the deep surface accumulatiOn 
of lrtter and humic matenal must be 
worked into the soli. The rotary plow 
proved to be the most effective machine 
vet found for handling this situation. It 
ellmmated the hummocks and 
Incorporated the surface orgamo maner 
m onll operation. Further research is 
needed, however, to determme proper 
management procedures to promote 
native grass regrowth or, alternately. to 
prevent the regrowth when 1t ~ 

desirable to establish another crap. 
The rota-tilling action of the plow 

does present a d1tf1cu1ty for subseQuent 
acuvities on agnculturelland It leaves a 
looso, fluffy plow layer. particularly 
when the so1l 1S dry, that IS dafficult for 
eQUipment to neQouete. Also, th1s layer 
is sub1ec;t to excess1ve drymg at the 
surface PackinQ or other methods of 
settling may be necessary to prepare a 
good seed bed. 

The eiCtremely long Winter delayed 
the stan of aparat1ons 1n 1972, and 
mrual efforts were conducted on land 
w1th fros1 al 1t shallow depth. When 

·iding on fro~;en ground the tinea of the 
·oror were worn severely and provided 
reduced hours of serv1ce. Gravelly and 
roc::ky ground, often encountered in 
h1ghway right-of-way use, was 
particularly punishlng to the tinos. 
However, in ordinary, unfrozen ground 
the tines provided over 200 hours of 
service. 

Cost of land preparauan usrng the 
rotary plow has generallv been lower 
than that oncounterecl usmg more 
conventional metha<b The fact that 
most land types can be seeded with only 
light wortcmg after one pass with the 
rotary plow contributes to the reduced 
cost. Additionally, the production of a 
crop m the year of pnmory tillage 
provides the farmer a QUicker return on 
h1s investment. Undor normal 
cond1tlons the plow can prepare several 
acres of land per day. The average rate 
of tillage as monitored on 460 acres of 
light to heavy cover was 1.1 acres per 
hour, • 

BASIL BENSIN OlES AT 91 
Bas•c Mtlluphanovlch Bensm. retired 

agrof'l(llt1o~t :11'>'1 <>cfucatDr, d1ed ,., 
F<>bfiJI!!\1 111 R. Ill~,. North Carohr ~ Ht1 
NitS botn If' Auss,. in 1882 And h~d 
done sgncultural research w oflt ttoet11 
In r.rac:l'oo5•ovakla ana lh& Ur lt8d 
S1n1es H wo•ked l(lr 11 lim• " the 
~~~~~k11 Agnc.uhural Exper111111n1 Slet•an 
l11ow lh lnstnule of Agrocullural 
s, erv.flN) r;~lrbD'1 5 

B81"'l•n had formar.v 1ved ' " 
farrnong<lale. N J but moYttd IORale,gh 
1n I 968 to b noar 11 1s sons gor Ba-9.11 
BPnSir iJhd Or . Vlad•m•r Ba~;1l Ben•111 
Also sur\lo\llr'llla•u 11 siste· Mrs Kathryn 
IJI Pep~~,,) 11 Mlllm , F•a and tour 
gr~~:ndsons 

T~ funt•rll ,.,o:; !'told a1 S Vlad1m s 
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OrthDdo11 Clms11en C01met•I'V 

COMPARISON {Con't from page 21 I 
Alaskan winter ia not undesirable 1f it 
permns easy removal of the silage in 
companson to frozen silage. However. 
the energy consumed In heating ean be 
expec:ted to come from the 1llega lt$olf 
and should lower the total en11rgv value 
of the remaining material Certainly 
more research is indicated to prov1de 
further lnformatton on the use of the 
new barley vBriety (Weal) In annual 
forage mtxtures for !Jilage. • 
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New Potato Varieties for Diversification d Specialized kets 
CURTIS H. DEARBORN 
Researcl Horticulturist 

Alaskan potato growers should be 
able to increase the~r 1ncome by 
growing new potato varioues developed 
specittcellv for Alaska. These new 
vorlet1os oro compotHive with 1mports m 
skm color, mealiness of baked product, 
and suitab1l11y for manufacture of potato 
chips and french fries. They jnclude two 
new clones being mcreased th1s season 
for release to growers for the 1974 
plant1ng season, and Alaska Frostless 
released in 1969. Clone 37 is a high-
yieldmg potato with dark red skin, and 
Clone 35 has many of the 
charactenst1cs needed in a potato for 
procass1ng into potato chips and french 
fr ies. Alaska Frostless. as the name 
rmplies, is qu1te tolerant of held frosting 
of the tops and in addlt•on the crop can 
be grown Without "ndgmg" or " h1lhng." 

Red-1klnned potato 
A market exists in Alaska for several 

hundred tons of red-skinned potatoes 
("reds"). BeC<Iuse reds are ava1lable 
from Flonda in March and April, 
Alaskan merchants have become 
accustomed to promotmg these under 
the label "new reds." These are 
frequently pnced between 17C 3nd 24¢ 
a pound, an unusually htgh pnce tor 
potatoes. In the past. Alaskan growers 
have ignored thiS red potato market for 
two reasons. It has been largely a 
seasonal market promoted by sales 
outlets Instead of growers; more 
Important , red-skinned va r1et18S 
formerly available for production In 
Alaska lacked quality or yteld or saleable 
tubers as compared with white-skinned 
wmet1es l"whttos" ) 

Clono 37, a new variety bred and 
selected ot the Motanuska Research 
Farm. shou ld broaden growers' 
opportunities Clone 37 ts high yteldlng, 
With good culinary quality Tho smooth 
oval tubers with shallow eye basin and 
darit red skin are very attractive. In a 3-
year y1eld test with other reds. includmg 
'Chieftain ' and 'Red BeautY.' Clone 37 
averaged 340 cwt of U.S No. 1 per aero. 
Th1s was 43 cwt more than Ch1eftam 
and 120 cwt more than Red Beauty. 
Clone 37 exceeded all other reds In 
percentage marketable tubers and in 
total solids content In fact, rt yielded 1 0 
percent more marketable tubers than 
any of tho whites tested Clono 37 has 
remamed m good conditton m both 

common and refngerated storage from 
harvest to the next planting season. 
Rough handling at harvest causes 
considerable skin " feathering" but the 
bruises suborize readily. Seed-piece 
docay of untreated seed of Clone 37 1n 
cold, wot soils seems to be greater than 
that of most white varielte!i Seed-p1ece 
decay may not be a very s.erlous matter 
in most seasons, however. it is a good 
prect1ce to use a seed treatment to 
protect cut seed o1 Clone 37 . So far, 
scab has not been serious on the tubers. 
Foliage diseases have not been 
observed on Clone 37 but this IS not 
unusual in this clean environment. 

Proceulng potato 
Several mill ion pounds of potatoes 

are presently bemg imported into 
"Iaske as frozen french-fnes. and 
carloads of whole fresh potatoes are 
sh1pped for chtp manufacturo Potatoes 
for these purposes must be hrgh in 
starch and low m reducing sugars and 
must have a low peel loss in preparation 
for processing, and they must retam 
these qualities trom harvest until they 
are processed Thus, for a portion of the 
crop whtch w1ll btt in storage for nearly a 
year spoc1al production and storage 
condttlons aro necessary to preservt' 
these inherently desirable qualities. 
Ideally. one should be able to store 
potatoes at 33° to 40°F and process 
them d~rectly from storage. 
Unfortunately, these characteristics 
have not been combined yet m a potato 
vauety although considerable progress 
toward th1s goal has been made both 
here in Alaska and In other states. 

Our potato breeding program a t 
Matanuska for the past 12 years has 
been focused on developing varieties 
suitable for Alaska production and 
processmg Over 100,000 seedlings 
have been grown, stored. and noted; 
and those apparently desirable for 
processmg have been ch1pped, French 
fried. and baked to determine the1r 
usefulness 

Although the emphasis in this work 
has been on developtng a potato for 
processmg. experrence has shown that 
a processing-type potato must yield at 
approximately the same rate per acre as 
vartettes grown for the fresh market. 
Otherwise, In seasons when some 
growers potat081> could not meet the 
processors' requirements. the growers' 
income would be reduced 1f they could 
not compete on the fresh market 
Grower reJ&Ct lon 1n 1968 of Clone 90 

an t:xcellent quality potato for ch1ppmg, 
rested on the fact that 1ts yie ld was 25 
per cent le$5 than that of vanet1es be1ng 
grown for the fresh potato market. 

Clone 35, a newwh1te-Skinned potato 
selected in 1968 from among seedlings 
of a cross of 'Ontano' J< 'Stately'. has 
many of the charactensucs desi red m a 
processing-type pototo lt!il tubers are 
oval and re latively umlorm m 111ze and 
have hallow eyes and stolon cnv1ty. 
Clone 35 he:. a 3-yanr average of 308 
cwt per acre of U.S. No. 1 tubers 2 to 3.5 
inches in diameter; 'Alaska 11 4' has an 
average of 303 cwt per acre and 
Kennebec has an average of 274 cw1 
per acre Total "Ohds content of Clone 
36 significantly exceeded that of etther 
Alaska 1 1 4 or Kennebec. The htgh y1eld 
and h1gh total solids content of Clone 35 
should allow Alaskan growers of this 
new vartety to compete for sales in 
either the fresh or processing mnrket 
outlets 

Very light, crisp. flavorful chtps have 
boon modo from th1s new vanety for the 
past three crop . Ch1p appeorance and 
qualny hovo remamed fatrly conStant 
from potatoes . torod at 50°F and 
sampled monthly or more often for 6 
months (September·March}. Storage of 
Clone 35 at 50°F resulted in sprouttng 
after mid-December, so a !>J)rOut 
inhibttor would be needed to control 
profuse sprout growth that developed by 
mid-January. In other studtes( 11 tubers 
from f1eld plots sprayed with maleic 
hydraztde were stored for 1 1 months at 
46'"F and remeaned m good condition 
throughout the period We can 
reasonably believe that Clone 35 would 
respond stmllarly if sprayed In the f1eld 
w nh sprout 1nh1b11or, malate. hydu!Zid 

Level culture potato 

'Alaska Frostless.· a new vanety 
roleased In 1969. Illustrates a built-In 
genetic response to the environment 
This response c n boa real advantage to 
potato grow rs but wa10 not recogni1ed 
when tht- vartetv was released. In 
add1t1on t bein~ qu1te reststant to fteld 
frosttng, stolons of Atask Frostless 
conunue to grow downward In the sot! 
until the tubenzmg Stimulus from the 
tops cause stolon elongation to cease 
and tuborization to begtn. ln this vanety, 
th110 delay In tubenzauon results tn tuber 
formauon in the soli well below the 
usual depth for other varieties As a 
consequence of thiS deep locauon of 
tubers in the &oil, light that causes 

(Contmued on page 291 
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Controlling Alaskan Insects it out Ch mica Is 
RICHARD H. WASHBURN 

Research Entomologl11 

The insects alfecung agnculture in 
Alaska are diverse and w1dely 
d1stnbuted, but most of the ume they are 
controlled by naturally occurrln9 
parasites. predators, viruses, bacteria, 
and fung• Moreover weather conditions 
ore ot1en more favorable to the insect 
enemy than 10 the insect. As a result. 
gardeners and farmers In Alaska do not 
have to worry about many msects. 

The turnip maggot which attacks 
members of the cabbage fam1ly, and the 
reindeer warble fly, wh1ch Is numerous 
in reindeer and cartbou, are rhe two 
species of insects in Alaska that are 
littlo oHP.cted by natural control agents. 
However, populat1ons of tum•p maggot 
can be reduced by crop rotat1on and 
prompt destruction of crop residues 
before tho maggots have a chance to 
pupate. Also, the destruction of weedy 
mustards will elim1nate another source 
of maggots. 

When such methods are used. 
populations may be reduced sa 
ueatrnent w1th insectic•de can be 
mlmmlzed While a control of 96% in a 
population of 100 maggots In a 1 OO·foot 
row w1il allow a good crop of rad1shes to 
be product"d, the same degree of control 
m a population of m1lllons wtll allow 
enough infestauon to make a crop of 
rdd1shes unmarketable. Of course, tho 
home gardener may not have space 
available for crop rotat•on, but he can 
st1ll benefit from prompt destructiOn of 
cabbage roots or radishes that are no 
longer odiblo 

Also. the flat yellow-fleshed vaneues 
of turnipst'Petrowskl ' ls the best known 
example) are not es heavily anaclted as 
the round whi te-fleshed types such as 
Purple Top Wh1te Globe' or 'Tokyo 

Market'. This difference 1s ev1dentwhen 
the two types are planted near by, but 
when Petrowski Is planted by Itself and 
no other cruc1fer is available It w11l be 
heavily infested. Probably 'Petrowslu' is 
not truly resistant but is merely l~tss 
attractive to adult egg laymg maggots 

Cutwonna 
An excellent example of the sporad1c 

type of msect problem that is more 
common in Alaska is provided by tho 
cutworm complex. One of the greatest 
outbreaks occurred an 1943 and 
resulted in widespread destruction of 
vegetables. One grower reponed 
seeding cabbage eight times before he 
got a stand: each ume the plants 
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emerged they were eaten off at ground 
level. The only bonef1t from this 
outbreak was the ellmtnauon ot weeds 
by cutworms in some potato fields. 
Numerous outbreaks of cutworms have 
occurred s1nce - at 5 to 7 year mtervals 
The problems continue for a year or two 
after these peaks, and then the 
destructiVe spec1es practically 
dlsuppear. 

The reductions In the peak 
populations of cutworms are cau~Wd by 
several agents The most spectacular 
contnbutors appear to be parasitic 
wasps called Ichneumon flies that 
belong to the genus Pseudosmbyletes. 
These parasites emerge from the larvae 
or the red backed cutworm. our most 
destructtvo spec1es. and they can be 
observed sktmming along the ground 
soarchmg for cutworm Another agent 
IS a disease cll'ISSified as a granulosis 
polyhedros•s v1rus h appears to be thtt 
pnnc1pal d1sense in populauons of 
Alaskan cutworms and m some 
outbreaks is an Important factor in 
reducing populations of cutworms. 
Unfonunately. rhe blackhght traps that 
serve to •ndlcote cutworm population& 
and anract many adult cutworms 1n 
other pans of the United States. do not 
attract the species that are of economic 
Importance In Alaska. Our most 
dftstruct1Ve species have the•r flight and 
ugg-laying period m max1mum daylight. 
so light traps are not effective from mtd-
May until mid-July Also the cool 
evomng temperatures in Alaska 
compared w1th those of the mid-
western tates. causa d1m1mshed night 
fl•ght end few light-trap collections. 

Aphid I 
Populations or aphids also fluctu81 . 

greatly from year to year, though they 
are usunlly under tremendous pressure 
from paras1tas. predators. and disease. 
Unfortunately, additional pressure by 
lmponat1on of ladybird beetles, preymg 
mant•ds, and othor predators is not a 
practical method of controlling en 
outbreak unless the aphids are infestmg 
a crop in a greenhouse or the predator 
can be otherwise confined to the 
infested crop. The ladybird beetles 
s1mply d•sperse too rap1dly. In one ca5e, 
w1thm just a few hours or release. nontt 
could be found m an area where btrch 
were heavfly mfested w•th aphids 

Naturally occurring native predators. 
parasites and fungi do keep down the 
number o f aphids despite tho 
fantastically h1gh rates of aphid 
rnproduct•on. Drought conditions that 

are unfavorable to the fungi will 
encourage the bu1ldup of aph1d 
populations. but also that of the 
prfKfatory. bnght·colored syrph1d fhes 
whose larvae are slug 1ke Drought also 
increases the numbers f rhe mmute 
parasite!> known as bracon1d wasps. For 
example, three years ago dunng one of 
our driest summers. large numbers of 
the potato aphid invaded commercial 
fields of head loltuce for the f irst t ime, 
but In the summer of 1972, it was 
d1ff1cult to find aphids outdoors e~tcept 
wooly aphids on a few stands of wh•te 
spruce. Even bm:l cherry. which IS the 
overwintering site for the oat·birdcherry 
aphid and 15 usually coated with aphids 
during part of every ummer, hed no 
aphids in the summer of 1972. 

Temperature control 

Our weather has other advantages 1n 

regard to insects. With few exceptions, 
the only problems w 1th greenhouse 
msects occur in those structures that 
are opurated year-round. smco wtnter 
freezo does an excellent JOb of 
ellmmaung most Insect problems 
Indeed, Aloska has no pr811ent 
quarantine against the Importation of 
infested plant materials from the other 
states. Tho careful grower can usually 
avotd problems by lsolaung any plant 
material until he can be sure there are 
no 1nsects that mav Spread to material 
he llas ratsed himself However, the 
wtdespread 1 nfestation of the 
greenhouse wh1te fly m a number of 
greenhouses has been traced to a single 
infested plant. 

Evon tl'le so-called " stored·product" 
rvne of tnsects. including 1hose m dry 
cereals and prepared mn(es and flours. 
can be reduced by the use of h igh or low 
temperatures Thus. freezers. ovens. 
and low outdoor temporatures in 
midwinter can be used to alleviate the 
problem. However, heating in en oven. 
though effective, must be carefully done 
or 1t may be as destructive 10 the 
contents as to the msect. A local feed 
supplier had no problems w1th msects 
unul ho decided to store the feed where 
the temperature would be more 
comfortable for the wor1ters. Then a 
low level Jnfttstation became a large 
one before the lnfll$tauon was notiCed 
Of cour&e, cold w111 not kill all stages of 
developing msects. but n Wi ll slow the 
rate significantly, and manyspecteswlll 
be k1lled outright. 

Our so-called hostile environment 
can therefore be put to good advantage 



m controlling insects and reducing the 
use ot insecttctdes Moreovet, the fewer 
insecticides we use, the greater are rh 
opportunities tar naturally occurring 
parasites, predators and dtsease to 
keep msect pesls at a low level. • 

PHOTOPERIOD (Continued from page 
15) 
treatments wore staned on August 25. 
Different sections of the grass rows 
were e:w;posed to four di fferent dally 
light/dark patterns for about eight 
weeks un t•l freele-up near mid -
October At that 11me, all above-ground 
growth olgrasses had been k•lled by low 
temperature and 1he soil had begun ro 
freeze 

Dtscussion of treatments w11t be 
s1mpltf1ed it, instead of specifying both 
the daylight and the darkness hours of 
each day we reiE~r only to the da1ly term 
of darkness. or nyctoperiod. Treatments 
dunng the etght weeks prior to freeze-
up were {see f1gure 1 ). NN -=- normally 
lengthening nyctoperiods (9 hours at 
start, lengthening to 15 hours in mid-
October); IN = normal nyctoperiods 
e~~:cept interrupted from midmght to 
1 30 a.m wtth artlf•cial l ighting; LN -= 
lengthened nyctoperiods ( 16 hours 
da•ly), accomplished by shortenmg the 
da1ly photoperiod wtth a movable, light-
tight structure. and SN = shortened 
nyctoperiods (9 hours da1ly), prov1ded by 
extending the daily photoperiod With 
ar11f1C1al lighting 

The first eHect of treatments on the 
grasses appeared oarlrcr tha n 
antiCipated About halfway through lhe 
8 week treatment penod. 1t became 
obv1ous that the different light/ dark 
patterns were already influenctng 
growth rates of the grasses. Tho most 
stnking effect noted was tho increased 
growth w here- nyctopenods wero 
Interrupted lnote hetght of grasses on 
measuring stakes In F•gure 1) Durtng 
the late summer and earlv autumn. 
when grasses ordlnanly cease rap id 
topgrowth end begm preparatiOns for 
wmter, the continued vigorous growth 
induced by interrupted dark penods 
could predrspose grasses to winter 
in1urv. 

And mdeed, 1hat was tho case. lhe 
following spnng It was noted that where 
nyctoponods had been Interrupted each 
night lor 8 weeks before freeze-up. 
grassas sustamed most wintar InJUry-
some w 1nter-killfng completely. 

In general, tho Alaskan-adapted 
grasses survived best where they had 
been exposod to the normal, unmodttiod 
dally hght/dark pattern pnor to frenzo· 
up. 

In contrast the mldtemperate-
adaptcd Soutnland bromegrass (from 
Oklahoma) showed poor wmter survtval 
whore rows hat:! been exposed to the 
normal. unaltered subarctiC 
daylight/ darkness panern pnor to 
winter (figure 2-Topl But note tnegQOd 
w.nter survrval and vigorous growth of 
another portion of the same Southland 
ow where it hnd been exposed to 

artificially lengthened f15·hour) daily 
dark penods for 8 weeks before freeze-
up (Frgure 2-Bot1om). 

Again we refer to adaptation. The 
lengthened-nvctoporiod treatment 
prov1ded a dady hght/ dark pattern tore 
penod before freeze-up more simrler to 
autumn conditions In Oklahoma; undor 
those artifiCially provided llghJ/dark 
cond1t1ons, while temperatures 
gradually became colder, Southland 
was induced to undergo adequate 
preparation for winter. These results 
reaffirm the earlier statement that 
plants perform best when e~qJosed to 
condttions to wh1ch they are adapted. 

The four treatments prior to wmter 
effected not only winter surv1val of the 
grasses but al~o the numbers of seed 
heads produced the following year On 
the surface, th1s may seem somewhat 
surpnstng However, earlier studies 
have shown that, .n many grasses 
native to subarctiC and Elrctlc areas, the 
mrnute begtnmngs of seed headslfloral 
primordia) normally start forming rn 
underground tillers durmg the growrng 
season of the year before the one in 
whtch they will emerge as seed heads. 
Therefore environmental cond1t10ns 
that influence the formntton of grass 
seed heads are imponant m th1s 
subarctic area at least pnn of the year 
before the year that the seed head's 
appear. Th1s Is contrary to the pattern of 
development in more southern latitudes 
where most grass seed heads start to 
form in spr ing of the same growing 
season in which lhey emerge. 

In our present study, the subarctic· 
adapted grasses responded differently 
1n heading 1han d1d those from the more 
southern sources. The northern grasses 
produced most seed heads aher 
exposure to the normal datly light/ dark 
pattern to which they are adapted. The 
lengthened~ 1 5 hr ) nyctopm1ods, wtuch 
favored winter survival and seed-head 
production m Southland brome jFtg. 2 ). 
vlnuallvprevented heading m the na,t1ve 
Alaskan bromegrass IF1g. 3). 

Interrupted nyctoper~ods were 
detenmental to s~d head product1on of 
all grasses {Fig 4}. Th1s adds to tile 
growing scientific evidence that the 
durauon of mghts IS of cnt1cal 
importance 10 a number of plant 

processes at venous stages of plant 
development and a1 different umas of 
the year 

These results have emerged from 
conttnUing studtes here on adaptat1on 
of crops, includtng phenomena 
affecung wmter surv1val and seed 
ptoduct1on Boner understandmg of the 
climatiC as wall as other factors that 
influence rop hardiness and 
reproductive ab1i1ty will help us to 
devtss screntifrcally based crop-
management recommendations. These 
findings, correctly interpreted and 
applied, can comnbute slgnlftcantly to 
more eff1c•ent and enlightened 
agncultural progress in Alaska • 

PRESERVING (Cont. tmm p81Jtl 11) 

From thts brtef analysts, the economic 
picture looks favorablefortreaung wood 
products in Alaska by tl1e double· 
diffusion method Further economic 
research on the double-<llffuSIOn 
method of rreatmg wood products 1S tn 
progress One phase of the research w•l l 
consist of a study to determ ine the 
current and potenttal market for treated 
wood products 10 Alaska. 

However, remember that there are 
olher factors, not the least of which is 
management. which largely determine 
the success or latlure of any busmess 
ventura. Th•s ts the meanrng of "the 
shps twuct 1ho cup and the lip." • 

POTATO (Continued from page 27) 

potato tubers to tum green and develop 
a bitter flavor never reaches them to 
produce this undestrable effect. 

The signthcant part of this 
observation is that Alaska Frost less can 
be planted and grown in level culture 
instead of ridge or h ill culture. Without 
the ne~t!S.S1ry for ndges and hdltng one 
can plant Alaska frostless, u&8 a 
chem1c.al w~:ed Iller for weed control, 
and grow the crop ro maturltV with no 
ullage. For the home gardener thts is a 
tremendous work saver He musl, 
however, real t;cothat he will have to dig 
deep to unearth the potatoe.s. For the 
commorctel potato groweJ "no Ullage" 
culture perm1ts htgh dansrty plantmg, 
which 1S exptteted 10 produce t'ugher 
v•elds per acre and w1ll necessitate 
considerable moditicatron of planting 
and l"larvesung machinery 

RE.FE~f'NCE 

1 O..rbom C.H ~983 CN<., teal P.o o~e.-..lrol 111 A .. ok• 
po1W1 .. n:i 1~e '"'luerx" of pte-~ttur•~ '-'!l~t-Vllnlf 1'1d 
s.tor~• r.rnpe~,.aturt- on ,•u•tl tt4 ~Wl 1ry Unt¥!N•Itv or Alack• 
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PRIVATE CA 
KIETH E. LOAN 

Research Aui1tant 

WAYNE C. THOM AS 
A .. i,tant Profeuor. Economics 

With so much emphas1s placed on 
revenue potential of 011 deve•opment 
In Alaska these days. many of us 
have a tendency to forget an industry 
which contnbuted approximately 
$66.000,000 to the Alaskan economy in 
1972 and has the potential of 
contnbuttng over 8100,000,000 
annually by 1976. The industry Is 
tourism. The Travel D1vis1on for the 
State of Alalka est1mated that 182.300 
tourists entered Alaska in 1972. Past 
studies conducted by the Travel Division 
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1nd1cate that the number of tourists 
v1sittng Alaska increases each year at a 
rate of 18%. If this trend continues .. we 
can ex.pect 300,000 tourists to visit our 
state in 1 975 • 

We at the lnst1tute of Agricultural 
Sc•ences are interested in analyz1ng 
rural development possibilities In 
Alaska An imponant c;eetor of 1our1sm 
tn Alaska w hich lso has rural 
development 1mpllcet~ons, •s the priVate 
and public campgrounds In our state 
Camping has been an important aspect 
of the rural recreation experience in 
A laska for many years. Th1s rural 
orientat•on exists because Alaskan 
restdents and tounsts seem mont 
Interested In activities away from the 
metropolitan areas. and spend much of 
their vacation time in rural settings. 

Thus. we feel that a study of public and 
pnvato campmg is of primary 
imponunce 10 the rural economy ot 
Ala~ka. This is supported by the number 
of tourrsts who are potential campers -
66,300 of the 182.300 tourists who 
visited Alaska In 1972.1 

In order to conduct an econom•c 
analysis of the campground market, we 
have idenuf1ed three major objectives: 

·oara Oblllnecl hom UftC)ubluoll.., lllld>«• AINU Trlh'el 
Do.....an. 

'~ogv exttelldlhld from Aln~• Tra,...l Oolli"""' 
t nf.ortnluann 

' l.dapted frll'" Norrhetttern R•pton•l MatUIInt 
Ptotlll:t .. ~. 
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1. Evaluate pricing marketing and 
management practices of private firms 
providmg camping 

2 Determine the legal authonty and 
pohcles which under he the pricmg and 
mari(etmg decisions of pubhc campmg 
management agencies. 

3 Determma the motivations, goals 
and charecteristtcs of the camping 
public as a guide to development of e 
rational pricing system for public and 
private campgrounds m Alaska.1 

Research on the ftrst obJectiVe has 
begun wnh data collection and analysis 
of the private campground sector. 
Analysis of the remaining objectives 
wtll come after completion of objective 
one and ere not reported here 

We used a questionnaire to interview 
the campground operators either by 
mall or In person. The questionnatre 
used for the mtervlews was designed to 
ganerate economic Information n 
pricing and markettng policies, and on 
management deciston-making wJthln 
the pnvate campground Industry In 
Alaska. The informatiorJ obtained will be 
analyzed and made available lin a 
m11nner so that individual private 
campgrounds cannot be 1dentifi~) to 
everyone interested in this particular 
facet of rural development m the state. 

In order to conduct the interviews our 
f1rst task was to arnve at a complete list 
of the pnvate campgrounds tn the state. 
Our list was developed from published 

sources; the Alaska Division of Parks, 
and the Alaska Campground 
As:soctallon Ouesttonna1res were 
mailed to campgrounds i n 
Southeastern Alaska wher personal 
lntarv1ews were not anempted We 
determmed that In add1tJon to the 57 
privately owned campgrounds that 
charge fees, there woro e ~~ ht that are 
privately owned and allow free 
camping During the interview period 
~Summer 1972) three Initial 
observations were apparent. Many 
poople wath tratlers and mobile units 
preferred campgrounds w1th complete 
hookups of sewer, water and electricity. 
Also. seleetion of a campground strictly 
for locauonal conventence was 
common. Probably the most significant 
reason for choosing a private 
campground was the secunty afforded 
by someono ~ing on dutY at allumes. 

Only prultm1nary results of J](tctng 
characteristics nnd prevalent econom1c 
conditions existing Within the mduslry 
can be pre.sented at this time. To allow 
price comparisons. the campgrounds 
were grouped according to their 
cepactty end the facilities avai lable 
(Table 1). Regard1ng prlcmg methods. 
for the 25 completed questionnaires we 
found that 15 campgrounds had a per-
slte charge based upon the tacilltaes 
provided: s1x charged a basic party fee 
and extra for each additaonal member; 
twO charged on a per person basis; and 
two campgrounds based their fees on 
the type of vehicle. 

Campground owners are faced witn 
many problems that reflect the overall 
economic cond11tons f the tndustry 
Two eJCamples are the drtf1cult1es 1n 
obtaining financang for facility 
development and concern over poss•bfe 
competition from publicly operated 
campgrounds. 

In addiuon. o major d1tf1culty IS that 
[he Alaskan campmg market•s primarily 
transient: the campers usuany stay at a 
campground for only one day and than 
travel on. Approx1mateiy 64 percent of 
the campground owners thai completed 
our questionnetre Indicated that the 
greatest port1on of the1r business is 
mado up of one-day campers. This 
mobility of tourist and res1dent campers 
in Alaska makes at more dJff1cuh to 
maintain a profitable level of occupancy. 

We are till in rhe process of 
gathering and correlating data. 
Consequently, we feel that anv tn·depth 
Interpretations would bo somewhat 
premature. The Information provided 
here is only intended to give you some 
ins1ght into the type and purpose of our 
smdy, When completed, 1t should 
prov1do tho campground operatorS with 
adduionallntormaticn to assist them 1n 
rhetr dec1s1on mekmg processes 
regarding the econom1c 1ssues of 
marketing, pncmg and management. 
Tile private campground industry is en 
integral part of the entire tourist 
p!lckage, one that Is 1ncreasang m 
importance each year It is our hope to 
provtde information that assists in tts 
development. • 

Table 1. Preliminary avurage daily cherge fdollara~ at various campground a in Alnk.ll, 1 972 • 

Campground Typ41 of facUlty 

capacity Numbor of Open field No hookup5 
(Number of campgrounds m !no designated (designated Elec. Elec & Elec., water Other 

sites) each group sites} Site) only water and sewer combination 

1·10 4 1.00 -- 3.16 -- - - 3.50 
11-20 5 1.05 -- 3_33 - - 3.73 - -
21-30 4 3.02 1 10 3.00 --· 3.12 --
31-40 1 -- - -- -- 3 .50 --
41 50 2 0 .56 2.00 -- 4.00 -- 3.00 
51 ·60 4 2.00 3.06 3.45 3.60 3.50 --
60 and over 5 2.18 300 -- 3.78 400 - -

"Calculation of prices in this table was based on the assumption thatthe averaQe party s1ze was three people 
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