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AGRONOMIC E V .\ L U :\TION tests were conducted in 1 947  with U. S.  
2 1 5  x 2 1 6  as  representeu hy the variety, S .P .  46 1 2 �OO, and with other varie, 
tics obtained in  the federal It>afspot reslstance hrceding project. Tests at a 
total of 1 7  locations were conducted by mernhers of the staff of the Division 
in cooperation with State Agricultural Experiment Stations and by COOp' 
erators in the heet sugar industry. The cooperators in  research organizations 
of the beet sugar industry who contributed data are Perc A.  Reeve and 
Grant N ichol, Farmers and Manufacturers Beet Sugar Association (tests 
at Recce, Michigan, amI Latty, Ohio) , C. W. Doxtator, American Crystal 
Sugar Company (tests at Rocky Ford, Colorauo, and Mason City, Iowa) , 
C. E .  Corm any and D .  F. Petcrson, Holly Sugar Corporation ( test at 
Sidney, Montana) , anu H .  E .  Brewhaker anu H .  L. Bush,  Great Western 
Sugar Company ( tests at Brush and Longmont, Colorado) .  

The varieties included in the agronomic evaluation tests were as 
follows : 

S .P .  4 , 1 1 -00 

S . P. 4 , 1 0 .14 - 0  

S . P .  4 6 1 0-00 

S .P .  4 6 1 H)() 

S.P. 4 6 1 2·(J0 

Nebrash }O  

S .P .  4 · 5 ·0 

U. S. 2 1 5  x 2 1 6  4n .  Seed of U. S. 2 1 ,  4n (S .P. 
:; - 1 (14 1 -0 ) was mixcu vvith ;).11 equal quantity of 
U. S .  2 1 6, 411  (S .P .  } · 1 042 - ()) to provide the 
planting stock for the seed field .  
Synthetic variety. Produced hy direct increase 
of S .P .  3- I S H ·OO. 
Synthdic variety. Seed of 6 illhred l ines pooled 
to provide p lanting stock for the seed field .  
Single cross, U. S. 2 1 6  Imp . (S .P .  4 5 H )  X 
S.P.  4 )" )" -0, a IC;lfspot resistant strain  not related 
to U. S .  2 1 6 .  
Single cross, U. S.  2 1 6  M.  S .  (S .P .  4 5 1 0 2 ·() 1 ) X 
Imp U. S. 2 1 5  ( S. P. 4 · 1 4 ·0) . 
Mass selected variety suppJieu hl' S. B. N uckols. 
" Synthetic Check." Seeu of 9 European varieties 
pooled to furnish initial planting stock. Seed 
produced in New Mexico in  1 944 by fidu·Qver. 
wintering method. 
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Variety supplIed hy heet sug�l r c( )lllp;tnics for 
the purpo.-:c of rclatmg performance of new 
canJid,ltcs to currently used commercial stocks. 

CerCOSj1ora leafspot \vas severe enough fur readings to he- maue at 
Fort Collins (under sprinkler) , Rocky Ford (under sprinkler) , and Brush, 
Colurado ; alsu at Mankato, Minnesota and Chatham, Ontario. At al l  other 
places, the disease was reported as ' l imited', "late', 'slight" 'negligiblc', or 
""lhsent'. Apparently only at the loed.tions at which readings were made 
did the disease produce effects on yield and quality. 

The data for sugar per acre, root yield and sucrose percentage arc 
summarizcd in tables 1, 2 ,  and 3 ,  the tests being grouped on hasis of lcafspot 
exposure. In table 4, the 1 7  tests in 1947  are compared with tests in previous 
years with same or related varieties ( 2 ,  3 ) . :.! 

In the 5 tests in which leafspot was a factor, Synthetic Check ( 4 , j ,O) 
in comparison with the leafspot'resistant varieties showed strong reduction 
in sugar per acre, in  root yield (lnu in sucrose percentage. Production of gross 
sugar was from ahout 9 to 1 5  percent lo\,ver and root yield was simiL-trly 
reduced. Sucrose percent;:lgcs \vere lo\,ver, numerically, hy 1 to :; percents . 
The local variety, C.W. 59,  at Fort Collins (under sprinkler) ,  was about 
equal to Synthetic Check, whereas at Brush, G.W. R ) - 4 5 ,  a resistant variety, 
was sigIuficantly superior. Differences in  sugar production between local 
a.nd Synthetic Check were not significant at Rocky Ford, Colnr,ldo. ,  Man
kato, Minnesota, and Cha tham, Ontario. At Rocky Ford, the local variety 
was significantly better in sucrose percentage. Nebraska 30, ohtained hy 
selection from European varieties, chiefly, "\ ..... 'as not significantly different 
from Synthetic Check. In general, all ieafspot'resistdI1t varieties made <cL 

fa vorable showing in comparison "\vith the non'resistant sorts. 

But these fa vorahle sho"\-vings for the resistant varieties were not main' 
tained in the tests in  which leafspot was of minor importance. SynthetIC 
Check without disease \ ..... Tas, as in 1 946, relatively high in tonnage and in 
sucrose. Varieties produced by breeding \vork of the beet sugar companies 
were usually not significantly different from it  in  the production of sugar 
per acre. In two cases they "\-vere significantly lower. lJ .  S. 2 1 5"  x 2 1 6  Com' 
mercial was used as "}0c;11" at East Lansing, Merril l ,  and Recce, Michigan, 
and at Latty, Ohio. In  one case U .  S.  2 1 5  x 2 1 6  Commercial was significantly 
below Synthetic Check in sugar per acre, in  two other tests the differences 
were l arge and in favor of Synthetic Check, but did not reach significance. 
In  the fourth test the yields were about equal. 

S.P. 4 6 1 2 ,00 is a phase of U .  S.  2 1 5  x 2 1 6  in which the male,sterile 
f<l.Ctor is utilized to enforce a greater degree of  hybridization. If compared 
with 4" ,0, then on the hasis of the 1 2  tests in  which leafspot was ahsent, 
the variety produced 96.2 percent a� much sugar per acre as Synthetic 
Check. I t  is douhtful i f  this difference i s  to he interpreted as significant, 
although significant differences were obtained in two tests. 

2The numbers in parentheses refer to i ttcratur<, C"!tt:J. 
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These results are in line with those reported previously and emphasize 
the challenge made to American suga_r beet breeders. Synthetic Check is 
about representative of good European yield types of sugar beet. It shows 
a great range of adaptation and excellent crop returns when leafspot is not 
a factor.  It appears that any superiority of American varieties in these 
tests is to be assigned to increased leafspot resistance rather than to innate 
pruductivity. 

At the majority of the places at which tests were conducted Cercosporu 
leafspot commonly occurs in cpiJclnic form. The last three seasons have 
heen cha_racterized by the relative ahsence, or by the limited and late attack 
of  Cercusporu leafspot in the greater part of  the tests. The general mean 
(table 4) shows that the gains from resistan t  varieties in the )' tests -with 
kafspot in 1 047 more than offset the slightly lower aver,tge performallct: 
in the 12 tests without leafsI'ot. By <lnd l arge, then, no great cost is involved 
in using these leafspot-resistant varieties as insurance against crop loss from 
this disease . 

A further consideration particularly applies to the districts that use 
the Scutt,Urschel comhine for harvesting the crop . The lcafspot'resistant 
varieties give assurance that at harvest time a bouquet of le,tves will he 
present to permit this type of machine to operate. Varieties whose tops are 
blighted and destroyed by leaf spot cannot be harvested by a machine that 
operates on the principle of clasping the foliage het\-veen belts and elevating 
the plant to the topping disks. 

The tetraploid U .  S .  2 1 5  x 2 1 6 , S . P .  4 5 1 1 · 00, was m ade by mixing seed 
of U .  S .  2 1 5  4n and U. S.  2 1 6  4n ,1I1d then using the pooled seed to plant 
the seed field. The variety \-vas of extreme interest to all vie\.ving the tests 
The large and heavy tops and the general vigor of growth attracted atten , 
tion. In only a few tests, ho\-vever, \-vas the stand equivalent to that of the 
other varieties. Da ta as obt;:tincd for this variety conform to other ex per/ 
iences of the Division with tetraploids ( 1 ) .  The tetraploid showed that any 
increase in root yield \vas about offset by a lower sucrose percentage. The_ 
tendency of tetraploid seed to sho\v a sprout count about t:quivalent to 
sheared seed has been reported ( 1 ) .  Exploration of  ;ldv<lntage from estah� 
lishing ne\-v varieties o n  the tetraploid level appears to be warranted. 

Attention is called to the outstanding performance of a synthetic 
variety, S.P. 4 5 1 03 4 · 0  (tables 1, 2, and 0 ) .  Under conditions of leafspot 
exposure, it was 1 5  percent better in gross sugar than Synthetic Check, 
achieving this because of its superior tonnage. In sucrose percentage it  was 
equivalent to the check . Without leafspot, it yielded, on the average, as 
much as Synthetic Check and was not significantly lower in quality . In table 
4, the good performance of  the variety i n  1 947 is compared with similar 
good performance of its parent, ST. 3 · 1 R 3 4 ·00 in 1 9 4 5 .  The last named 
variety was also increased as S . P .  47 1 3 -0 and seed is being supplied to 
cooperators fur further increase. The variety. i f  and when formally re
l eased, will be designated as U. S.  226 .  I t  is  p roposed to utilize the variety 
as pollinator to produce U .  S. 2 1 6  x 226.  U .  S. 2 2 6  by reason o f  the m any 
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moderately leafspot�resistant varieties combined to produce it, has a hroad 
genetic base and, therefore, wide adaptability. In U. S.  2 1 6 x 2 2 6, the 
male�sterile U. S. 2 1 6 will supply additional leafspot resistance, and the 
high degree of male sterility assures that the variety will he prevailing 
hyhrid. Advantage from heterosis is expected (4 ) _ 

In tables I ,  2, 3 ,  and 4, data are given respecting S P. 4 6 1 0-00, a 
synthetic variety of much the same composition as U. S. 226 .  S .P .  46 1 0�OO 
differs from S.P.  4 )" l R 3 2 -00 tested in 1946 in that the latter was produced 
from identified Fl roots planted together in the seed field ,  whereas the 
former \vas gro\vn from seed ohtained hy pooling equal quantities nf the (') 
constituent inhreds. There was opportunity for sihhing in S.P.  4 6 1 ()�OO, hut 
any reduction in yield because of this was not noted. Since the two synthetic 
varieties have many inhrcds in common, the :o=imibrity in pc-rformance is 
fully understandahlc .  The results with S.P.  4 6 1 0-00 are of value in sup 
rorting those ohtaincd from S.P. 4 '5"  1 () 3 4-0 (U.  S. 226) . 

SUllllllary 

Five leafspot-resistant varieties and onc variety selected for high root 
yield from federal hreedin.g investigations were compared in 1 7  tests with 
a check variety representative of European yield types of sugar beet. A 
variety currently being useJ locally in commercial sugar heet plantings was 
included in the tests at the various places. In those tests in which CercospoTa 
leafspot \vas a factor, the ') resistant varietief> showed a superiority in sugar 
production of a.hout 9 to 1 j percent over the non-resistant varieties. In  tests 
in which lcafspot was a minor factor or ahsent, the varieties frequently 
did not show significant differenCl:s when compared with the checks. Amer
ican bred varieties have heen imt,roved over European sorts in  leafspot 
resistance and apparently derive their advantage from these factors rather 
than from a general increase in productivity. There are hopeful indications 
that highly productive varieties may be made 1eafspot resistant. These 
varieties would sho\v significant advantage not only under conditions of 
leafspot exposure hut under non�disease conditions as wel l .  A variety, U. S. 
2 1 6 x 2 2 6, giving such promise is heing considered for fI.'"J....:ase to the sugar 
beet industry. 
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