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REJSE.AB.CH ON SUGAR PWTTS AND SONE PP..ACTIC.A.L AD.APTJ...TIONS 

(Acldress before the Second General Neeting, .Auerica!J. Society of 
Sugar Beet Tec~~~ologists, Denver , Colo., Jan. 5, 1940.) 

]y E. W. Brandes, Principal Pathologist in Charge, Division of Sw6ar 
Plant Investigations, Bure~u of Plant Industry, United St~tes 
Departnent of Agriculture. 

The title selected. for this infernal talk is 11 Research on Sugnr Pl.::w.""'lte 
and Sone Practical Ac.aptations. 11 That is a broad subject and gives the oppor­
tuni ty to speak at length, but I will liDi t ny renark s to a half dozen li:o.es of 
work s-ponsored by the Division of Sugar Pla:.""'lt Imrostigations dlli'ing the past 
two decades. A.~ appraisal of the value of this research to Anerican Agriculture 
will be recapitulated, showing that in this period a total ~pproaching one 
billion dollars of conserved capital and added national wealth is directly 
attributable to it and indirectly many millions more have gone to 11 good neigh­
bors.11 Nor are the results to be evaluated only in monetary units, since at 
J?resent a half million of our people \vho might otherivise be on relief have 
means of livelihood because of this research, which, relatively, has cost little, 

The realistic view dema~ds that these benefits be credited as net gains 
with no deduction for coMpensating factors, such as possible other uses of the 
land a~d labor, or possible income of any kind derived indirectly. "1\fe }J.ave a 
long-established, firmly-rooted domest ic sugar industry. That i s a suff icient 
reason for the successful efforts to make it more efficient. lTor are the ram.­
ifications of these contributions to national wealth limited to the producers 
who benefited directly by the results of this research, as these producers in 
turn constitute a market for America..."l. goods greater than tho.t vrhich might come 
from potential producers elsewhere. 

In comparison vii th other sugar-producing areas, the United States has 
made much progress in the improvement of the sugar plants during the :past 20 
years. In that per;i.od there has been a series of interruptions iD. grovrth of 
the several sugar industries, in the main resulting from natural causes a&­
versely affecting the plnnts t~1emselves. These natural causes, chiefly plant 
diseases, more than any other factors have threatened the continuea. existence 
of the industries. Their impact on t he industries and their effects on growt~ 
have varied in duration and degree and have be en differ ent in char~cter~ 

Intimate knoivledge of these naturo.l causes as they affect })reduction 
u...~i ts re]?res entod by :plantations or farms is required if relio.ble interpr e to.­
tion of procJJ.ction statistics is to be made. :Broad inter-pretatior2.s of :proo:u.c­
tion trend.s without such intimr:~te knov!ledge , cspeciaJ.l~r of exte:'lsi ve areas, are 
likely to be imperfect. The interru,ptions of productivity of our :;mgar i::.1-
dustries during the past 20 years \vere characterized, for ox,·:~mple, by practical 
collrrpse in Louisiana a..."l.d the South, violent and unpredictable annUk~ fluctua~ 
tions of output in the western beet nreas, ant1 curtailnvmt, l esser in amou.nt 
than in Louisiana, follovred by temporarily retnrded recovery in Puerto Rico . 

The ominous nature of t he s itu"ttion i n the South i n the period from 
1918 and culmi:1a ting in 1926 was appar ent to all 1tri t hout need for i n tim.:tte 
knowledge of the co.use. But reaction to it by observers vvas no t m1a::.1imous n.nc. 
the differences lay in ability to n.scribe the cause a.'1d vis"Uc'1.lize t he c:1m1ces 
of any r emectial measures. A well kno'lm eco~1omist im:Jediately sounded. t l1e cl.eatll 
knell of the industry a."ld no prudent ;finnncing insti tutio;n was willi!!.g t o risk 
a dollar on it. The income o: sugar fnrmers in Louisiana dropl)ect to such a 
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pitiful fi&~xe that the State 1 s leading advisor in agriculture complacently 
drew atte:'J:cion to the fact that a minor poul tq· industry was more profitable. 
Hmrfever, a small group of growers was persuaded that the natural cause of the 
calamity could. be determined and that some control could be found, and the3r met 
the challenge rather tha.11. passively submitting to \rfhn.t many took to be ine:;:oN 
able force. They seizea upon the hope of remedial measures then offered and 
those in prospect, and with indomitable will literally lifted themselves by 
their own bootstraps. The remedy offered was a botanical specimen urrprepossess­
ing in appeara11.ce, which elicited some am~sed if not derisive comment at first, 
even by the man who later with self-effacing public spirit contributed the same 
means of salYation to thousands of his neighbors.. He lost his own plantation 
because the remedy came too late. 

Reduced to simple termst the recent decline of the Louis~ana sugar 
industry was due to the unnoticed introduction of the virus disease of sugar­
cane, mosaic, which met an unprepared industry not provided with adequate re­
search facilities. The lesson in unpreparedness cost the industry more tha.n 
can be mcasuxed in money. ~djustment of whole cornm1UL11.ities to a calamity bring­
ing universal loss of revenue brought the gravest personal and ;t'amily problems 
and, because of the lack of other enterprise to turn to, an unwholesome resig­
nation.. !n the end, after costly delay, a reasonably satisfn.ctory solution wo,s 
found in the impro'Vement locally of sugarcane varieties by breeding for resist­
ance to disease and adaptation to our climate end soils, This involved an 
elo,borate progro.m of scientific ~r10rk c.fter li tero,lly combing the wo:dd for 
breeding material. Details of th~ main and accessory projects by a dozen 
specinlists hrwe been reported in n,umt;:r.ous publications, and need not be enum­
erated here. 
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F.:i.g. 1. Suger Proctuction From Cane, United States, sho,·Jing c:L~op feilure due to 
disease, and reconstruction of the industry 1:ri th disease-resis tant varieties to 
all-time high sugar ;)reduction arising from record acre yielc\.s • 

The practical adaptation of this research is graphically sho~m by the 
production fi~xres in Figure 1, which indicate that beginning with the year 
1927, when the first new variety was increased to acreage reflected in the 
statistics, there has been a. constant rise as variety succeeded variety 1:1. the 
gradual development of better sorts by breeding~ The actual increase in pro­
duction ivas fron less thnn fif~y thousand to nearl.y five hunclred thousa,.11.d tons 
of sU[;ar , the acreage in canel/ for the ten-fold increase being only about 
double. 

1/ Sone of the acreage planted in 1926 was not harvested. 
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A similar visitation of disease caused. by the sar:1e or related viruses 
occurred in Puerto Rico. where studies were begun by the Division of Sugar 
Plant Investigations earlier than in the Gulf States,. Because of great local 
variation in weather, indirectly affecting the efficiency of natural dissemina­
tion of the virus the problem in Puerto Rico resembled that in Louisiana only 
in part. In some districts it is possible by a system of Rlmost constant ro,~­
ing to grow susceptible varieties of cane even todRY• Because of the expo;nso 
and potential danger, that is not a wholly satisfnctory syster.1 and requires 
further attention. Other districts representing a large percentage of the to­
tal area in cane required substitution of resistant varieties. 

The history of discovery and development of resistant varieties for 
Puerto Rico was analogous to that on the mainland, except that, d.ue to more 
exacting demands of climate in the latter area, finding suitable breeding mater­
ial required a more thorough search. Without the background of fundw;.ental 
research carried on by the Division, the sugar industry in Puerto Rico would 
be in a :far less flourishing condition today and the same can be saict of the 
relatively neiv industry in ;Florida, \vhich faces other unsolved problons because 
of its position intermediate between tropical and temperate zone conditions. 
Parenthetically, the sugarcane viruq disease problems the world over and their 
solution by 11 variety revolution11 o:r; other ueans received their present con­
ception, and the inspiration and methods of control, because of the ~ppropria­
tions b~r Congress of money for this research. 

~eyond mere repair of the disease injury, the ir.~roved tone ~d terrpo 
of sugarcane yields so easily perceived in mnny :pla,ntations of Cuba ano. the 
West Indies generally, South .Anerican countries, and to sor.1e extent in Africa, 
Ocea..'Ylia nnd Asia, even the little industry in southern Spain, trace a m<,asure 
of their current impetus to this research. Twenty-t;.ro countries have safely 
received improved plant material for which the Division acted as a clearing 
house, ivhatever its origin, by maintaining a quarantine station. Encourager.1ent 
lent by the ir.Ifroved.perfornance of the resistant o;r tolerant vnrieties led., 
by natural r easoning , to con~ideration of further improvenent b;y other noons 
and has resulted in substantial gains to levels never before reached, t his in 
the face of a declining wor~d price of sugar. The sur1 total of benefits to 
hur.1anity by conservation of effort and in lessened cost of an indis:pensnble 
cor.modi ty would. be a staggering nnou.'1.t. 

To n.rrive at the cstir.mte of .Anericrm dividends paid by t his research 
we credit to it all production with plant mnterial released by the Division 
used where sugar :production had quite failed Oiving to lm.,r yield, a:.1d a part of 
production on lands that, because of low yieldt were jeopardi;ed but not actual­
ly abm1doned. On the latter the significent increases in production since the 
improved, disease-resistant varieties have been planted are very great o.nd are 
just as directly attributable to this researeh. 

In addi tion, we credit the capital investmont in factories, nachi:nery, 
plantation railways, and specialized iDplenents and equipment in the n.reo.s de­
finitely marked for abandonment or already abandoned. ~f solutions had not been 
fom1d for these field problems, all fabrication equipnent \vould hnvc had junk 
value only. On that basis we boldly assert that the Gulf States st~ar ~~d s irup 
industries owe to this research over a pe;riod. of 14 years tl1reo-l1,.undred rmd 
fifty million dollars and the present employnent of 60,000 workers, with a.."l 

average of three dependents each, or a total of 240,000 persons. 
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The increased per acre, production in Puerto Rico, bcgim:dng in 1919 
when the first nosaic resistant variety was supplied, has been steady <md has 
now reached over 100 percent.* \~ile the pronpt clarification of the perplexing 
disease problens, the early resistant varieties, and guidance were directly conM 
tributed by the Division of Sugar Plant Investigations, continuance 6f the work 
by local research institutions and added ir.1provement r.1Ust be recognized; there­
foro, one-half of the annual increments in per-acre yield since that date, n 
toto.l of t\vO hundred and twenty-five million dollD.rs, is the clair.J. In this 
industry, which as a whole was not threatened with extinction, credit for sal­
vage of capital investment is relinquished, except for factories supplied by 
the worst-cufected 70,000 acres, and the workers thereon, respectively ten 
million dollars and livelihood for 25,000 workers. That these \vorkors and de­
pendents, 100,000 pe01)lo, would htwe found other gainful enployment in tho pre­
sent depressed period for the agricultural industries is less likely than the 
alternat:i,ve, enlistment in the arny of uner:1ployed. 

This record of the southernsugarca~e industry laid prostrate by a virus 
disease finds counterpart in the ravages of sugar-beet curly top in western 
Uni tecl States. ':Che effects of the disease have been grave enough ancl so wide­
spread in r.1nny years of tho decade preceding 1934 as to bring about sho.rp de­
cline in the average acre-yields of a \'!hole state. In such yoars of disease 
outbreak, the factory records reveal that nverago acre-yield$ in sone districts 
have clr011ped precipitously fron the eA.1H3cted 15 tons or more to 5 tons or less. 
Such figures, based on harvested acreag<3, obviously give no record of thousands 
of acres ab~1doned. 

As throwing light on the iL'.pnct of curly top on the beet ... sugar in,lustry, 
one Pay trace the history of sugar-beet culture in \'!estern reclanation projects , 
or other agricultural areas in the West--such as the Truckee Project, Sttit River 
Project, Delta and other Utnh aroas, the Sa.1."1 . Jonquin Vnlley of Californin, the 
Ynkina Valley of Washington, and nany others. The story is much the sane for 
all-intreo.uction ol the crol?, a briGf period of fine prospects, and. finnlly 
crop failure because of curly top, and ultinate abandonnont of sugar-beet grow­
ing by farners. 

The history of factories erected "'':i.th high hope and. welcomed b;v farmers 
on the irrigated lands as providing a market for the pivotal cash crop in the 
agricultural program a,lso 'portrays the emergency situation that curly top brought 
about. Each venture represented the investment of ttpvmrds of one-half million 
dollars. The subsequent history of these beet-sugar factories is a drab picture 
of idle ~rears or, at best, sporaclic activity as one season's crop or another by 
some vicissitude of climate managed to escape a disease epidemic. A factory 
erectecl in the Yakima Valley operated only a few clays in a single season, then 
was closed o.na· eventu<."l.lly dismantled, Curly top practically made the beet-sugar 
industry in western United States lead a g3~sy existence in its futile quest 
to fine. some reasonably secure areas in which to grow the sugar beet. 

J:.To business coulcl long continue under those cond.itions and by 1929 the 
western beet-sugar industry was at its lowest ebb and bankruptcy was imrrrinent 
for many enter~rises. 

:But these failures of capital to yield returns, the losses of original 
investments, and the collapse of many ventures in spite of constant outlay of 
new capital, signify far more than mere money losses. ~n essence, they are 
fa~thful indices of far-reaching and profuund effects upon the agricu~tural 

*Fig. 2, page 163a. ~ 
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population and on the agricultural syster.:t of the West. On. the hurnC\11 siclo, they 
involve disappointment, wnstage of h,m1an effort, and \vreckage of fo.rm far;lilies. 
Wherever a factory was forced to stand idle because of the sugar-beet crop fail­
ure ·because of curly top,the livelihoods if not the fortunes of several hundred 
farmers around the factory were jeopardized. 

In 1929, Congress recognized the emergency situation and ~ppropriated 
a considerable sum for investigation of the beet leaf hopper and the virus it 
transmits. These funds for research on the disease have permitted 0...11 augnented 
attack on the whole problem and. prompt capitalization on all the promising leads 
developed by earlier research of this Division. It was possible in 1931 to 
demonstrate the first progress in the development of curly-top-resistEmt var­
ieties. l3y 1933, steps "~>Tere under way to increase the seed of a variety that 
was introduced in 1934, under the designation u. S. 1, for use by farners. 

Since that time, other curly-t~resistant varieties have followed in 
quick succession--U. s. 34, U. S. 33, U. s. 12--each representinr; an ir;~l?rovo­
ment in curly-top-resistance and adaptation. The industry has fully cooperated 
to bring each of these improved varieties promptly to the grow·ers, as is s~1own 
by the record that of about 300,000 acres subject to curly top, 235,000 acres 
"~>rere planted in 1939 with varieties arising frop this resc~arch, and nuch of the 
reuainage acreage was planted 1rli th cu.rly-top-resistnnt vnrieties in some degree 
akin to government releases. 

The rer.1oval of the threat of failure to the beet cro1;, throUt-sh the con­
tinued inllJrovement in :resis tance of beet varieties, is signalized by the rebuilt 
factory in the Yakima Vnlley--erected on the foundation of a factory formerly 
dismantled--the erection of new factories in California, Utah., Idaho, and the 
re-entrance of the sugar beet into districts of Califo:r~ia 1 Nevada, Idaho, Utah, 
New Nexico, and "'estern Colorado. 

J;t can not be saicl that curly top is vanquished., because ivith severe 
exposure in tho worst years it still takes some toll and prevents the crop from 
delivering the maximum which soil and climntic conditions might \varra,nt. l3eet 
farmers nay now plant these new varieties with confidence tha t the crop vrill be 
carried through to a reasonably high yield in spite of digease, and they look 
for\vard to nmv and even better ada.pted varieties as further research fits the 
curly-top-resistant types to the great range of conditions encountered in the 
broad oxpro1ses of our sugRr-beet areas. 

If one seeks to appraise the benofi ts of this research effort, vJhich 
has involved a dozen or more scientific workers ano. has hnd the wholehearted 
cooperation of the industry, he Dust tnke into account the clire concH tion into 
which curly top had forced the western producers. He must also have enow..;;h con­
fidence in the American way of life to .,.rant American industry not only to be 
maintained but to grow. 

~he cDpi tal investE1ent in farm lands, farm equipnent, irrigation systems, 
factories, factory equipment, transportation and power fa.cili ties clirectly con­
cerned in su.zar-beet production and boet-sUt-~ar nanufacture in the United States 
as a whole may be placed at $350,000,,000. The c~-pitaJ. investment in important 
subsidiary industries v1hich furnish supplies a11d services to the beet i :adus t:ry 
and the livestock indus try directly concerned in utilizing sugar-beet by-p ro.ducts 
as feed would grently incre11.se this fieure. Nearly one-fourth of this entire 
investr:1ent, ll.t:lounting tq between $80,000,000 and $100,000,000, was jeopardized, 
Is it not fair to cred.i t the research which turned the tic1e from bankruptcy to 
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a surge of growth and development, as typified by the recent $25,000,000 expe.n­
sion of the western industry, with saving and safegu.n.rding a major share of this 
national weal.th? 

Moreover, progress in agriculturalresenrch refuses to confine itself to 
the narrow linits of the single problem-reach ing solution, but it serves us a 
leaven for a whole agricultural conplex. The farr.1er with a promising crop is 
the one \'l"ho gives it good culture, he secures the means whereby he cn...11 fertilize 
his crop, he arrives at the position which enables hin to devote acroar;e to · 
leg~1es to rebuild his soil. One finds specific illustration of the intinnte 
coordination of research in the yoking of the Division's research on curly top 
with its investigations on sugar-beet-seed production. Dependence ~~on Et~ope 
for seed, u condition i'l"hich lasted nearly a century, was recognized b;y n nny in­
forned and able men as inp.rudent, but atte8pts to renedy this incongruous situa~ 
tion were sterile until. seed of the curly-top-resistant varieties were produced 
cor:li:lercially by the 11 Anerican11 nethod. The linking of two objectives in our 
progrnn secured, in no snall measure, the practical adaptation of this research. 

Investigation sponsored by this Division had shown that suc;ar-beet seed 
could be efficiently produced in the United States by a new nethod which differ­
ed radically fron the conventional European nothod which was lavish in its re­
quirement of hand labor. Our investigations revolutionized the methods so that 
today we produce sugar-beet seed in the United States by short occup~11cy of tho 
land in TJuch the sane way that \'linter \vheat is produced~ abunctant use of nachine 
dis:pensip.g with the b,and-labor, 11 gardener" r.1ethods of Europe. 

''i th the advent of curl-y-top-resistant varieties, the efficient nethod 
for increase of seed had been perfected by our investieations. We c~1 be just­
ifiably proud of the record that every pound of curly-top-resist~~t seed used 
on A:t:1erican farns has been hone-grOivn. In 1939, nore than 6,000,000 :pounds of 
curly-top-resistant seed were produced. The Anerican nethod of sugar-beet-aeed 
production has also found use with inproved varie ties arising out of breedinr:; 
vrork Of COTJDercin.l CODpO..."I'liOS and \'lith leaf-spot-resistant vo.Xie ties COi:lint; fron 
other research projects of th~s Pivision. In 1939, a total sugar-beet seed pro­
duction in the United States reached a high of nearly 14,000,000 pounds, just a 
snall ur.1ount belm'l" our total donestic requi;renonts. (Fig. 3, P• 1G3a.) 

llistor;r htl.s repented itee-l:f and Europe is again engulfed in ivar. :But, 
in contrast to 1914, when the Anerican industry was alnost totn.lly dep endent 
upon Europe for the seed to plant the sugar-beet crop, we enter 1940 i·ri tl1 a 
full--fledged su.gar-beet seed industry \'lhich b,ad its origin in .A.nerican research 
and, in a way, ivas a OY)?roduct of the investigations on curly top. 

The files of the Bureau of Plant Industry of 1915, 1916, ~~d 1917 give 
a vivid picture of that hectic period of 1ATorld \var dcys ivhen, by dint of the 
strenuous effort of t he Departnent of .Agriculture , the De:partnent of Sta te, and 
only by the consent of the British governnent, p assage through t he blockn.de of 
Gernnny was secured for r.1eagre n.nounts of sugar-beet seed, absolutely es s entinl 
if a sU{;ar-beet crop was to be grown in the United States. Such seed as filter~ 
ed through cane in under bond that it v..rould. not be re-sold, and u bond thn.t the 
sack s would be returned was exacted! Such are the grin r ealities of \'I"D.r tine, 
where such an i t eo n.s r eturn of gunny sacks could det er n ine \'l"hether an .A.nerican 
food crop could be gr01-ml 
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iH th the grOI'lth and f1.L.'1ctioning of a..'1 A.uerican seed industry, which 
is proviclinr:; better seed to the .Anerican farr.1er than any that c~u1 be ir:rported, 
and as a credit to .Anerican research and .Ane1'ica..'I'J. ability to co:pi talize on ro­
son.rch findings, tho boot-sugnr indus try has freed itself fx-on this foreign 
noose. 

When the present European wnr largely cut off E1~ope~1 supplies, the 
beet industry's house 11ras nearly in order and seed supplies assured. Certainly 
by :1,941, it is possible for all branches of the beet-s~ar industry to have 
adequate hone~grown supplies. 

What appraisal is fair for the benefits that the donestic sugar-beet 
enterprise has contributed and will continue to contribute to our nation~.l 
welfare? As was not the case in the '\i"orld ivar period, the beet-sw;D.!' inch1stcy 
cc.n no1.1, if d.eDand for sugar requires, expand to do its part in supplyinc; the 
nationts food--an inpossibility 25 years ago because of the throttling effect 
of lack of adequate seed supply. 

In direct benefits, the sugar-beet seed enterprise returns to farners 
about $1,100,000 annually a..'1d a now source of faro incon? has been created. 

~ROMISING RESEARCH IN PROGRESS 

Araong the numerous projects under way but not yet practically adapted in 
the sense of large-scale translation into commercia], practice, the ,.,ork on cold 
tolerance of sugarcane and on black root and leaf spot of the sugar beet are ex­
amples of research that m~y soon be capitalized upon. 

The improvement of tenperate zone sugarcane to meet the hazard of un­
seasonably early cold has tuken more definite foro since the discovery in cent­
ral Asia of cold~resisting wild cane in 1936. ~regress has been nade in over­
coning the problems of cross-breeding due to the very different time of bloom­
ing of parent canes; Utilizing the re~orsed seasons north and south of the 
equator, the nale parent was planted in the northern heniBI)here, the fer.1ale 
parent in the southern henisphere, a..11d. \-rhile blooning simultaneously }?Ollon \'las 
sent by airplane to cross-pollinate plants in the southern henisphere. The seed 
was shipped by cdr to i'/ashington and planted there and in Florida etncl Louisiana. 
The first-generation hybrids blooned in the United States ett a season intermedi­
ate between the two parents. To nake backcrosses between the hybricls nnd com­
mercial cru1e it was necessary to advn.nce artificially the bloouing tine of the 
latter frorJ. late Decenber to late Septenber. This \-ras acconplished by using a 
photoperiod house a.t Ca..11al Point, Fla., a device that created autur.m light con-· 
ditions in sunner and accelern:ted the blooning by three nonths. Thousa..11ds of 
the sccond-.generation seedling will be ready for cold-resistant tests in 1940, 
and na..11y are of good t3~e and appear pronising for sugar-production tests in 
1941. 

The traditional acceptance of the idea that tho eastern sug[ll.'-beet 
rec;ion is one of high cost conpared with the Internotmtain and Pn.cific regions, 
and that the regions are unequally dependent upon protection nffordod in various 
ways, including geogrn}?hic location, Dnj'" have sono basis in. ti'lO bugbears. These 
are difficulties of establishing nnd r.:aintaining stru1.ds because of black root 
~11d difficulty of practical control of len£ spot, which is a problen in parts 
of the 1•/est also. There is no need to d.oubt that with intensive e:lq)erine~'l.tal 
tests of principles alren~r well crystn.lized in control of l)ln.ck root, as seed 
treatnents, rotations that starve the pathogenic orge.nisns plus other fio],d san­
itation nensures, and with adequate consideration of the separ~te needs of dif­
ferent districts in the hunid area, the disheartening toll taken by thi.s disease 



complex can be greatly lo>1ered. :Because of local environ.\nente.l differe:tces in 
the districts of the h1~id area, a cure-all applicable ever~~There should not be 
expected a.."1d therefore, more intensive tests are needed. 

The leaf-spot-resist~"1t sugar-beet variety u. S. 217, released in 1938, 
has demonstrated a high degree of resistance and under exposure to the disease 
has shown decisively better performance than the European brar~ds 'l'lith 11hich it 
has been compared. Where leaf spot \vas not a factor the variety has been ex-. 
ceeded in root yield, and hence in sugar per acre, by certain improved tor~age 
types. A new leaf-spot-resistant release, U. s. 200 X 215, produces greater 
tonnage than u. s. -217, with practically equivalent S1~Crose percentage. To pro-

. d.uce this variety, tT..ro inbred strains, which in themselves, regardless of leaf..,. 
spot-resistance, approximate Juropean brands in performance, were intercrossod _ 
in order to take advantage of first...,generD..tion hybrid vigor. Tests in 1938 shovr..:; 
ed that the resistant variety exceeded the nonresistant check, taken as r~pre-. 
sentative of Europea.."1 brands, by 333 pounds of sugar to the acre. The vnriety 
has as yet been produced only on a limited scale, somethb.g over 200,000 pounds 
of seed being available for 1939 commercial pLantings. 

It 1vill be noticea"':::lle to you that the foregoing remarks have been limit­
ed to citing research activities of the Division of Sugar l'lant J;nvestigations. 
I am more conversant with details of those activities than with the numerous con­
tributions to progress by others, and it is with no intention to slight t heir 
valuable basic steps, or parallel or ~,:~,ccel:lsory work on the same problems, that 
illustrations of practical adaptation of research were selected from those 
sponsored or vigorously pushed by the Division. 

The raison 4' etre of this talk is to emphasize in an impersonal \·re;y 
an tdoa that ~hould be quickly recognized by biologists: the increasing control 
over living plant .:forms and their environments because of advances in biological 
and other science. ~conomic implications in the illustrations cited, with under­
sta.."1ding of their extensive .or limited use, are very great. The basis of the 
sugar industries is the mutable sugar-producing plant and very impressive are 
these recent demonstrations of opportunities to quickly change the chCU'acter of 
plD..nts in diffeTent producing areas with attendant changes in costs of produc­
tion. Advances in plant breeding, unpredictn.ble as to their impact u:pon the 
National economy, just as ir~rovements in mechn.nics or chemistry, are sometimes 
far reaching and are likely to throw into confusion the calculations of economiq 
plru1;.1ing. 

REPORT ON 1939 TESTS OF U. S. 200 X 215 

By G. H. Coons, Dewey Stownrt, H. W. Bockstahler, J. 0. Culbertson, G. w. Deming, 
J. o. Gaskill, J. G. Lill, nnd S. B. Nuckols. 

Agronomic evaluation tests were conducted in 1939 on U. s. 200 X 215 
and allied varieties by members of the staff of the Division of Sugar Plont 
Investigations in cooperation with Experiment Stations and with other cooper­
ators, as shown, at 10 locations. In fl.ddi tion, Prof. J. H .. Torrie of tile 
Wisconsin Agricul tur&]. Expedment Station, Hr. M. J. :Suschlen of the Fcw:-mers 
and Mo.mli'acturers Beet Sugar Association and Hr. H. D. :Bro\•m of the Ca:r..nda a"1d 
Dominion Sugar Company, Chatham, Ontario, conducted similnr tests with the var­
ities su:pplied by the Division and have given permission to include ~n this 
report the data which they obtained. Mr. G. M. Bradford of the Honitor Suge..r 
Co. of Bay City, 1\fichigan, conducted two tests in 1,.rhich U,. S. 2).7 and U~ S. 



200 X 215 were compared with 
data for use in this report. 
Dakota, 2 in Minnesota, 1 in 
summarized. 
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several European brc.nds, a..'Yld he has SUJ?j?lied the 
A total of ~5 tests--6 in Colorado, 1 in South 

\'Tisconsin, 4 in Nichigfln, and 1 in Ontn.rio--o.re 

Contparisons in table 1, except those for :Bey City, nm1 Au Gres, Hichigo.n, 
are 1•ri th tsynthetic Check~, a variety obtained by pooling equal q'l.l[',nti ties of 9 
Europea.n brands and using this mixture to produce seed crop . In our e:±Jerience, 
1 S~'11thetic Check 1 has shown a performc.nce equivalent to the best Europ ea..'Yl ton­
nage ty-pes and superior to many brands on the market, The 1939 res1.1.lts bear 
out this opinion, and in the absence of leF~.f spot, ''Synthetic Check11 proved a 
very stro~~ competitor in several localities. !n the Bny City ~1d Au Gre s tests, 
the avorc.ge of all European brc...ncls included in the t est is used insto.'l.d of 'Syn­
thetic Checkf. 

(Table 2) 

Conr_parisons are als o sho\·m for U. S. 200 X 215 and some locally used 
brcnd or vo.;ri ety usu.c..,,lly obtained from the 3eet Sugar Company in vJhos e terri tory 
the test v.;o.s conducted. In the case of the J3n_y City ru:J.d ,Au Gres t est t :1e Europ­
ea.n brC-.'Yld highest in sugar per acre •ms taken as the "Locc:JJ. Check" .. 

Seed of U~ s. 200 X 215 as used in all 1939 tests >vas comnorcb.l seed 
grown by the 1'1'estern Seed Production Corporation in ,Arizona . The seed. Has pro­
duced from a planting stock n e,de by mi:z:ing in proportions 1:3, cor:Bercial stock 
seed of u. s. 200 (highly l eaf spot resistant inbred , his h i n sucrose, nodera te 
in yielding capacity) and stock seed of u. s. 215 (~~, ill-P4.en.~ely resistant inbred, 
moderately high in sucrose, anc1 of very high yielding cA.paci ty) • 

Th ere is no '"ny of determining with 1:\,'J.Y degree of exactne s s l1o11r rmch 
intorcrosdng took pl,ace bet 1:1een tl1e t1vo in.breds in t he see d. fi e l ei.. U. S. 
200 X 215, although ir.d i cated a s a hybri ct , consists of sone UlJ.k r.mm percentage 
of hybrids, nlong with selfs of tho two inbred strc.ins. Sor.1e eJ..'}JGrincnk,l evic.­
ence e:::ists that the cross of these t.wo inbreds gives increased productiveness, ru1d 
the i:.1tro cluction of this variety into comnercia l use represents an at tenjJ t to 
use in a :pr o..ctical vvay nny actvanta;?;e '.vhich migllt thus accru e fron hybridizing . 

In general, the da ta as surJnari zed in t ables 1 and 2 OQ~Jirw t h e conclu­
sions of t he 1938 tests, nenely, that U. 5 41 200 X 215 DP.;JT be u s e d to re~olnce 
Euro1)ean brancls in cownon use '"i thout rec1uction in sugro- yi elcls ~1.d tl"L'l.t under 
condit~ons of l oaf spot e:~osure, the variety nay be expected to forge greatly 
ahcnc .• 



Table 1. SIDfl.iARY OF 1939 TESTS OF UeSe 200 X 215 
Conducted by Division of Sugar Plant Investigations 

and cooperators. 
Comparison with 'Synthetic Check' which approximates European tonnage types. 

(Actual weight basis; results given as 10-plot averages except as noted.) 

i Acre Yield ( Calcu1a ted) 'I 

1939 1 Indic.-av[l..il.! 
Location of Tests I Sugar Roots I 

Stan~/ 

(l ~ 

us 2oot· I us 200 i 1 -+X 2ll=i Chec..l.{ . X 21 ! Check 
----------- ~g~pormds. _ ton~s~~t~o~n~s~~L~~~~-~~~.~~~1~~~~~~+1~-
Colorado: i 1 1 . . 

Ft. Collins Sta. (Sprinkler) I 4,343 1

1
3,742 17:69 17.20 13.81 12.511 88.9 187.1 93.8 91.1 

~ do. 11 College Farm 4,147 4,231 13.04 1
1

13.79 17.16 1~.521 92.52 192.64 92.8 93.3 
]t. Morgar-2J j 6,447 6,114 20.98 21.52 17.24 lb.23i 89.20 187.6 88.5 84.7 
Ault 5,109 I 5.438 16.50 ,17.53 16.78 16.88i 92.2 91.8 l 88.0 87.8 
Rocky Ford (Sprinkler) j 5, 733 j 5,026 25.27 !25 .08 12.72 !11 .541 88 • 70 87.08 121.0 1116.0 

do. West Ranch 1 5,386 1 5, 715 117 .64 jl~ .06 16.5~ 116.311 92 .59 92.;8 1124.0 t 105 .o 
J3elleFourc..'I-J.e,S~/Dek 13,882.4,347 jl3•3 ·~14.6 17.0 117.3!85.7 85.o 63.0 61.0 
Crookston, I,iinn • .::., !(2,644)K2,880) .10.69 _11.18 12.44 ,12.76' --- -- 84.7 88.0 
v:as~ca, 1~nn . J2~85lj2,I92 j11 .05 jll.70 15.46jl4.~8!83.45j8~·36 87.4 83.0 
r.1ad2son, 1~isc. . 13 ,794 1 3,o92 !1~.81 112.221 17.60 tl8.b; 84.4 184.8 1101 .8 97 .2 
Eas~ Lans~g, I•hch. 1 3,02§: 2,8~3 !lu.O I 9.2 t 17.4 !17·5 87.2 8z .l 82.5 I 91.9 
Sag1na1-:r, ivnch. / J (3 ,75o l3 ,q,5 p2.95 ill.98, 16.23jl4.57 89.61 181.8 91.0 • 78.1 
Bay City, !viich~-JJ.; i(4,o4l)K3,646) !'12-.38 !11.23116.32 1. 16.24 --- ! --- 103.0 l1o1.0 
AuGres, ivlich • ..St .3. {5,404)!(4,777) 16.01 114.85 16.88 t l6.091 -- --- ,128.0 1126.0 
Chatham, Ont. 12,534! 2,020 j 9o461 7•8 ; 15.40 j15.0 ! 86.7 86.5 87.6 67 .. 6 

A;erage l 4,206~32 114.65 !14 .. ~5·93 j l5o50138•43 . 87.71 I 95.8 ! 91. 
D1fference l +174 ! i ... 05 i l +.43 : i .-..72 I I -t4.4 ! 
)] Fort £.:organ test based on 5 replications. 
g) Gross suga.r. 

::J Tests at Bay City and Au Gres, Hichigan had 6 replications. HeM of all commercial varieties 
in test used as cheCk. 

~ Stand in percent computed on basis of 12-inch spacing, 

I 
I-' 
0'\ 
--.J 
I 



Table 2. SU1'-H1ARY OF 1939 TESTS OF u,..s_. 200 X 215 
Conducted by the "Division of Suga.r P1:=o.nt Investio:;ctions 

and cooperators. 
Comparison with European brand or variety supplied by the local beet sv.gar company. 

(Actual weight basis; c?..lcu1a ted from 10-:plot avere.ges except c>.s noted.) 

A:P.Paren-t 

,. » 

\ 
Sucrose ' purity St:"nd lj_/ ' 

t 

I 

1939 
I Sugar l Roots , co.)ffi ci ent I 

Location of Tests I us 200 i l us 200 I !US 200 I US 200 i US 200 I 

Check ! X 21 i Check 
I 

X 21 ! Check 
i % ~ i • % I 1§. !-1 I · I . .:..... - l I -Colorado: i I I i ~ i 93·3 Ft. Collins Stn. (Sprinkler) 4, 3L!-3 ! 41035 I 17.69 1 18.20 1 13.s1 12 • 64 s s • 9 I 37 • 7 j 9 3 • s 

do. College Farm l+ 147 l 4 "'48 1 13 , o4 1 13.96 · 17 .16 16.62 92.52 1 93.12 92.8 · 191.7 ' I . t ) 

.Ft. 1-'iorgan !:._/ 6 I 447 i 6' 89(; I 20 .93 j22.60 17 .2~ 17 .o6 1 89.2 189.4 88 .5 35·7 
Ault 5,109 ! 5.472 j 16.,50 I lS .10 16.78 16.59 I 92.2 91.1 83.0 l 39.6 
Rocky Ford ( Sprin..1der) 5 I 7 3 3 i 4 7 944 i 25.27 !21.03,12.72 13.21 1 88.70, 39.20 ~21.o 1120 .o 

do. ~lest Rnnch 5 '386 i 5 '723 j 17.64 jl7 ·33 16 .• 53 17.66 ! 92.591 92.66124,0 lll.O 
Belle Fourche, S. Dak. ~ 8""2 1 4 ogr-:. ' 13o3 i 13.8 l 17 oO 17.3 : 35 .7 1 8s.s 6;3.0 57.0 ) ' 0 ~ ' I_ - v I 
Crookston, Ytinn.5_/ ( 2' 644) :c 2' 1~64) l 10.69 i 10.28 l 12.44 12.00 ; --- --- 84.7 69.7 
ihseca, 1Jiinn. 2, 851 l 2 ,484 j 11.05 ! 10.83 l 15.1.~6 14.~2 ! ~( ·45 1 81,85 ~ 87.4 66.2 
Had.i son, :'li sc. 3 '794 ! 3 '869 j 12. 31 i ll.S2 I 17 oG 18.o i 64 .4 37.5 01.8 I 94.5 
East Lansing, Iviich. 3,026 l 2,54o ! 1o.o 1 8 .5 1 17.4 17.1 l 87.20 87.05 l82.5 I 84 . 8 
Sagina'.1, t·fi ch. 3.756 i 2,983 l 12.95 j11.53 ! 16.23 ~§:~~ ! 8~~~1 1 8~~~5 . ~~:g I 12.o 
Au Gres, l•!ich. (5,4ol~) !(~-.941)1 16.o1 r 14.95 I 16.66 jl25.0 • j r Bay City, Nich. C 4, o ~7) K) , sn), l2.j82 111-52 lb.32 lb.>)~) I --- I --- ~0~ .o ~03.0 
Chatham, On t. 2. >)~L!- l 2. 718 l g.46 I g.f:)4 I 1>;.4 16.~- I 86.7 I s7.4. ~s7 . s i 7g.o 

.~verage 

Difference 

!.:_/ Based on 5 r(~pl.icates. 

5J Gross sugar. 

3/ Tests at Bay City and. Au Gres, Hichigp.n e. r e based on 6 re11licat es . Commercial vr~.riety sho1!1ing highest 
- sugar per acre used. as check. 

'2,/ Stnnd in percent com.:;utecl on bnsis of 12-inch spe1.cing. 

t 
1-' 
0\ 
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