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length of growing season, climate, and other factors affect the pro-
ductivity of varieties differently. Although resistance to disease has
been commonly observed to be a major factor in determining yields
in certain areas, it was by no means the only factor of importance in
these tests. This is clearly demonstrated in table 4, in which beet
yields of leafspot-susceptible varieties tested under leafspot-free con-
ditions, but varying as to other factors, are shown, and significant
differences in yield were obtained.

Tn the 1941 tests (table 5) certain domestic varieties were found
to be significantly high in yield in several of the areas under test.
Varieties 0-601, and 200 x 215 x 216 appeared more nearly to meet
the requirements of general varieties for interchangeable use in the
4 areas herein discussed. In the intermediate-yielding group, va-
rieties 0-705 and to a lesser extent 0-401 were consistent performers
regardless of area. On the other hand, the European variety Schrei-
ber S. S, was lowest in yield in 2 areas because of high degree of sus-
ceptibility to the leafspot disease.

Tn view of the results obtained during this 5-year period of test,
it appears highly necessary to test thoroughly new varieties in all
areas where possible commercial utilization is planned. The results
aso indicate that as a general practice, it is desirable that commer-
cial varieties used in any commercial sugar-beet growing area be made
from increases of elite stocks originally selected in that area.

Report on 1941 Testsof U. S. 200 x 215, U. S.
215 x 216, and Other Varieties Arising in
L eafspot-Resistance Breeding Investi-
gations of the U. S. Department
of Agriculture

G. H. COONS, DEWEY STEWART, J. O. CULBERTSON,, G. W. DEMING,
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Agronomic evaluation tests were conducted in 1941 on U.S. 200
X 215 and allied varieties of sugar beet arising in the leafspot-resist-
ance breeding project. Tests were conducted by members of the staff
of the Division of Sugar Plant Investigations in cooperation with ex-
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periment stations and other cooperators at 9 locations. J. H, Torrie
of the Wisconsin Agricultural Experiment Station, in cooperation
with beet-sugar companies operating in Wisconsin, conducted tests at
3 locations.

In addition, cooperators in research organizations of the beet-
sugar industry have contributed results from their tests with these
varieties, as follows: H. W. Dahlberg and II. E. Brewbaker, the Great
Western Sugar Company, tests at Brush, Colo.; A. W. Skuderna,
American Crystal Sugar Company, tests at Rocky Ford, Colo., Grand
Island, Nebr., Mason City, lowa, and Chaska, Minn.; M. J. Busehlen,
Farmers and Manufacturers Beet Sugar Association, tests at Ottawa
and Maumee, Ohio, and at Bay City, Michigan; G. M. Bradford,
Monitor Sugar Company, tests at Au Gres, Mich.; F. R. Bach, Michi-
gan Sugar Company, tests at Saginaw, Mich.; and H. D. Brown,
Canada and Dominion Sugar Company, tests at Chatham, Ontario,
Canada. For the leading varieties a total of 27 tests is reported—6
in Colorado, 1 in Wyoming, 2 in Nebraska, 1 in lowa, 2 in Minnesota,
3 in Wisconsin, 4 in Ohio, 7 in Michigan, and 1 in Ontario.

Comparisons in table 1 are with Synthetic Check, a variety ob-
tained by pooling equal quantities of 9 European brands and using
this mixture to produce a seed crop. In our experience, Synthetic
Check has shown a performance equivalent to the best European ton-
nage types and superior to many European brands. The results in
1940 bore out this opinion, and those of 1941 are also entirely in line.
In absence of leafspot, the variety is a strong competitor but falls
below U. S. 200 X 215 when leafspot is a factor. The general su-
periority of U. S. 200 X 215 to Synthetic Check seems shown again
In these tests.

Comparison is made between the new variety U. S. 215 X 216
represented by seed lot 0-257-00 and U. S. 200 X 215. In 20 of the
26 tests, the new variety produced more sugar per acre than the
standard, the difference in many cases being significant. It is ques-
tioned if the seed lot 0-257-00 had as large a proportion of hybrids as
might occur with production of seed in larger seed fields and under
more favorable growing conditions, since the improvement over U. S.
200 X 215, while definite, is not so large as was anticipated. The
variety is more leafspot resistant, higher in sucrose, and it may well
replace U. S. 200 X 215 as seed stocks become available.

In tables 3, 4, and 5, new candidates, 0-14-00, 0-281-00, and
0-1804-00, involving hybrid combinations, are brought to attention
by means of comparison with IT. S. 200 X 215. For the double cross,
0-14-00, only identified F; plants of the 2 indicated crosses (U.S.
216 X 215 and Cesena X 215) were used. In this manner, the pure
phase of the parental strains that may have occurred in seed of the
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original crosses as a result of selfing was excluded from the seedplot.
Seed lots 0-281-00 and 0-1804-00 represent, respectively, U. S. 216 X
a high-yielding, moderately resistant inbred (8-266-0) and U. S. 215
X 8-419-0, a high-sucrose and highly resistant selection from Rovigo-
581. All of these combinations show excellent promise which, if
borne out in future tests, opens a way for new introductions.

The performance of the varieties is given in table 6 as averages
from all locations (17) in which the complete lists of tests 1 and 2
were used. The averages are expressed also as percentages of U. S.
200 X 215. In addition to comparisons already %ven in tables 1 to 5,
where a large number of tests (20-26) could be used, attention is
called to the excellent performance of 0-252-00 in relation to U.S.
200 X 215 and Synthetic Check. Variety 0-252-00 was produced by
interplanting in the seed field equal parts of U. S. 200, U.S. 215, and
U.S. 216. From table 6, it is to be noted that the new varieties are
all superior to Synthetic Check and U. S. 200 X 215 in acre-yield of
gross sugar. Likewise, superior sucrose percentage is shown by the
new varieties with the exception of 0-1802-02. Acre-yields of roots
for the new varieties, as judged by the averages, are generally above
Synthetic Check and U. S. 200 X 215. This superiority in root; yield
is not, so consistent as is the superiority in sucrose percentage and in
acre-yield of gross sugar. There are several instances of superiorit
of a new variety in both sucrose percentage and root yield over (1
U.S. 200 X 215, (2) Synthetic Check, and (3) the local variety. The
last named was not uniform throughout the various tests, but was the
variety supplied by the cooperator.

The 1941 results are gratifying in their general showing that
many varieties, including those arising in breeding work of beet-sugar
companies, are attaining a high level of leafspot resistance and ex-
cellent performance. In many cases, tests of greater precision, and
over a longer period, will be necessary to settle which of many prom-
ising candidates are the outstanding. For the districts in which leaf-
spot attack is frequent, breeding investigations must center on the
gttai_nr_nent of high leafspot resistance without sacrifice of high pro-

uctivity.



Table 1—The 1941 comparisons of U, S. 20 x 215 with Synthetic Check (approximates European tonnage types). From test 1.
(Results given as 8-plot averages, unless otherwise noted)

Aere-Fleld of

Appatent
Todie.-avall. Jurity Leatspot
BUERE Ronts Hnerose eoeffielent reading
L8 2k} Hyn, T8 00 dyn, T8 2 &rn, U 200 Hri. TS 2 Hyn.
Locatlon X3 Cheelo X215 Choek Xhp Cheek X5 Cherk pgub Check
paunily pounds tond tons Detcentige leTesnrage

Culg, Fort Colling ARG L) 1360 T+ 1455 14 Rl LR b IR 40 BE
Colo., Ault [ #3505 2247 34 1560 16,28 L4 .7 24 43
Colu,, Fart Colling 3,074 315 15455 Xy 1248 1185 8.3 2.1 34 T
Colo., Rocky Ford o+, (e 3.981* M5 15405 1412 12.54 e 34 4R
Colo, Roeky Ford, W. R. 3,00 4141* 1454 1587 1510 13,12 29 +6
Wyo., Torrlagion 100 5,080 1068 1545 15,60 15.40 - e
Nebr., Seottwblufl B854 6,166 1827 NI 1610 15.40 . 44 [ 11]
Mlon., Wagees 2817 EL ) 11,74 102 15.H 1435 1.3 b1 FA) 45
Wise 3, Doylestown 3,528 350K 1827 1827 1200 126 829 8y Fx a8
Wise,. Fenosha 3,70 3476 1405 k] bR 15.60 83 .7 23 36
Wik, Fond do Lee 4,028 1007 1478 1153 1581 1500 =T 8.7 —
CUhio, ¥an Wert 5049 5,218 1018 LA 1150 p ] Rzf H.4 -
Ohio, Holgate 2408 T.50% 5.3 b (A by 1342 1A o BT - —
Ohio, Ottawa 3643 3487 1454 16 1523 1473 BB .2 3.0 48
Ohio, Maumee .18 2,580 10.39 18T 15.00 1550 2.2 G 2.5 35
Mich., Bast Lansing 218 2083 B3 am 1488 14.00 7.8 B4 - -
Mich., Meveill EEL 4544 1682 1T 18.72 o2 .1 B4 - -
Mieh, Bay Qity 4564 4400 1792 17.54 13,03 1602 so B2 — .
Mlck, An {Gires Ha1? 3,691 10.50 1131 18.87 1B.67 00 36.5 20 25
Ontorie, Chutham 4 BT 1079 1465 1494 14.7% a2 371 7 +2

Average 4,150 4017 15.20 150 1At 1499 .09 85.02 31 44

THferenee + 13 + 11 + a8 + 104 —13

*Gross sugar.

tWisconsin tests had 4 replicates (Youden square).



(Results given as 8-plot averages, unless otherwise noted)

Table 2—The 1941 comparisons of 0-257-00 (U. S. 215 X 216) with U. S. 200 X 215. From test 1.

Acre-yield of

Teafapot
Teading

0-257-00 N0 X 26

Apparent
indie.-avail. Turlty
WURAT Roote Bucroes coefflelent
Lgestion 0-257-00 X G 02N X215 O-25T-00 20X 215 0-257-00 A X 215
poandy poands tona tond purcentage percentoge

Colu., Fort Colling 4016 5,883 1323 13.060 1640 16,56 20 L8
Colo, Anlt 8,085 G077 183 SRAT 1716 1iLE% ] 914
Cola,, Fory Collins 354 3574 4.2 1535 1305 1245 Ml W3
oln., Recky Forg 4.741* 4,005 1544 1443 1508 1413 — -
Colo., Rocky Ford 4,859% 3 1654 1454 14.08 1319 -
Colo., Brusht 5,R51* 5570 1732 17.80 16.40 164 .
Wyo, Torrington 6.246* 0346 .28 1002 1670 150 - -
Xebr,, Seautebluft 6,375 B 1846 18.27 1730 1614 - —
Nobr., Grand Island 4.305% 450 1267 1234 18.00 16.03 -
Minn., Waseru ] amt 1870 1114 1541 15.04 BT 8.3
Mina., Chaghs 3,756+ 3072 15 1553 12236 127 - -
Wiac, 1 Doylestown LA 2820 1478 1637 1250 250 B 2.5
Wike., Kenoeha 5,300 3779 13.13 IR 1450 14.30 bag Ba.B
Wiae, Fond de Lac 4071 1029 138 4.7 16.50 15.60 5.8 oy
Qhle, Vau Wert 5617 3,640 1780 .15 185 I7.01 .3 8.8
Ohic, Holgate 2909 2, 1143 255 1517 bl -1 .2
Obio, Ottawn 4,424 3643 10.00 Wi 1854 1533 B 508
(oo, Maymmee 3,080 2,733 1149 L] 163 1600 525 2.2
Mich., Eagt Langing 1,53 L1598 T4 850 1468 14.58 T F:ritd
Mich., Merrill b a435 1808 1562 1725 1E.72 7 &1
Mich., Bay Clty B,130 e 1835 17.62 16.31 1554 38 B
Mich., Bay Cityt " ST 4.354% 14,42 127 1 1704 - —
Mich, An Grea 3,578 3,517 1085 J LLRE)] 1R62 1867 882 B
Mich,, Ay Gregf§ X i 56104 1182 1084 16.65 1850
Mich., Saginaw} 3400 5608 12.51 1596 16.08 1541 &T.0 B5.1
Ontarlo, Chatham Hd 4372 17.°8 6.7 16,11 1488 B84 e

Avarage 4,330 4162 1488 1453 Tidz2 1541 LN a0

Tlfference 4+ o7 PR 51 3 T

40 5
1.4 a4
1 3.2
28 38
23 Py
33 58
24 u
. ir,
14 27
[y 8
15 13
18 38
0 5
{1 20
05 15
11 Py

T18 83

s




Table 3—The 1941 comparison of 0-44-00 with U. S. 200 X 215. Prom test 2.
(Results given as 8-plot averages from each of the 20 locations, unless otherwise noted)

) Acre-yield of

Apparest
Indle, -avatl. : purity Lentapot
HUEAT Roots Buerose eoptticient readlng
w0 X 00 X MX WX MX
Location 01400 Ryl -14-00 215 §-14-0 25 0-14-00 g {-14-00 215
ponle pounds toos tong TuTeEntARR  [ercentige
Celo., Fort Colllng 4,221 3,788 141 . 16.25 154t Bzl LT 44 54
Colo., Anli 0,801 7,06 A 2446 1653 1541 .0 BBA 1.8 23
Colo., Fort Colfloa 4,050 37 1546 14568 14M 1288 8.7 ©a 21 23
Colo., Hocky Ford, Spr. 4,768¢ 3808w %07 1335 14.80 1350 - 24 10
Colo., Roeky Ford, W. R. 45164 ST 1825 13.20 13.60 1508 - 23 25
Wra., Toreingten 62030 BI12¢ e e W 16.80 15,00 -
Webe, Beotteblut! 85100 B 248 LS €. 14,10 1550 — 40 B4
Minn., Wagmn 2,583 2.562 1158 10 1484 4 p2R.3 B2 20 1
Wiee, T Doylestown 4331 2.825 £0.49 1307 12.50 2.5 523 529 1% 28
Wiee.,, Kenoeba 4,170 3TH 1856 1400 15.70 170 33.5 B.5 1.f 23
Wiae, Fead du Lac 3000 4,008 1304 1473 1750 1580 ok -4 -
Ohio, ¥am Wert FLIES 5348 1835 17,70 18H 1760 6.9 .1 -
Ohio, Holpate 2,500 2519 10.65 ik 1514 TG0 B2 .6 -
Oblg, Dlraws 4810 4,082 15.66 16,62 1850 15.23 .4 ) 8.0 22 33
Ohbio, Meumee 5780 3,2026 1254 1K) 17.95 L] 50 Blg 10 15
Mlch., East Lanelng 2438 L& - .5 14,54 14.48 Ba.1 oty —
Mich,, Merril 502 5,321 1849 1814 108 16.7% BT 3.5 — ™
Mich., Bay City BAG 4,84 1048 1717 161 1622 BA.B 10 -
Mich,, du Gres 4,602 3761 nm 11.5% hiX ] 18,50 B.G &4 10 28
Ootario, Choibam 4,664 4,314 16582 1644 AT AL §20 &4 o0 1.7
Meno 1348 4182 1595 1534 16:02 1530 4655 BT 210 02
THfterenoe <+ S + .5 + T 4+ e -2

*GIUEs FURAL.
1Wisconsio testa had 4 replicates (Youden syusret,



Table 4—The 1941 comparisons of 0-281-00 ( high-yielding inbred X U, S. 216) with U, S. 200 X 215. From test. 1.

(Results given as 8-plot averages unless otherwise noted)

Arre-yield of

RN Apparent
Lodie,-avail, puedty Laztapiat
Blkur Eoots Sucrgap coeffielent teading
L] by 200 L] 20
Leeatlon 0-281-00 pogaty 0-2%1-00 Xds 25100 X215 0-281 00 X e 3100 X5
ponnda pounds tons ting Jercentigny  HLeentire
Colo., Fort Colline 43078 3,883 418 1460 il 15.05 s mi 2.1 44
Colo., Ault 5,353 &y 2115 pidn 17.08 1660 no Pld 1.2 24
Cule., Toet Colling 6T 2,674 14.T8 16.2% 13.00 1240 ks 3.3 19 2.3
Telo, Rocky Ford 4,715¢ 4155 16,68 14,43 154 14,13 - - 21 EL)
Colo., Rocky Ford W, B, 4,083 3.2 16,40 1.t HER 1810 15 4]
Coln., Brosht 5,706 5379 1750 1759 1640 18.H - 32 2]
Wye., Torringion LRuUE 046 1862 102 1380 1503 -
Nelr., Seottebluti LA EX L .31 18.27 16390 T30 - 3.3 44
Nebr., Graed leland 4,60+ &0 13.50 i1 1T 1648 L} tr.
Minm, Witased 3,704 2817 1448 .14 a4 1M &l S 1.0 hA
Minn,, Chaska 3.0 3072 1386 1551 127H 1278 L} o~
Wige,f DoFlestown 1,140 J.ues 175 1857 13540 125 s 240 11 bA.3
Wise., Kenoaha 250 &1 1337 hER 15,4 4.5 f b5 18 23
Wlae., Food do Lae 4,55k 4020 1405 A 1T T80 31 |7 i i}
Oble, Yun Wert 5772 B, 546 155 1410 151 1751 8.7 B2
Ohin, Holgate 3,081 LA 1177 0% 1541 1502 5.2 8.2 -
Ohig, Qttawa 4,500 35,48 16.70 1484 h[[A1<] ©LDa .0 00 1.4 6
Ohly, Mousee 8213 2,733 1142 1033 164 160 ARl s o 23
Mich., Enst Lauelng 21 2,188 S0 Rag 1451 1488 BRE B1.5 -
Mich.. Merrlll G497 A 13.08% 1862 7.0 .72 0.3 Ba1
Mick., Bay City 5,008 o+ 1384 17.52 16481 15.68 BT B4 -
Wich,, Au Grea Ja78 3817 W7 ] 16l 1847 3.3 8.0 10 20
Qutario, Chatham 53 4.572 1813 14579 16,27 1403 B2 B2 28 1
Average 4,557 4,200 1558 RER I 16,05 1528 Bl RaA8 20 32
Difforence + 357 d DA 4 0T + 030 —1.1

*Grogqd augar.

tReplientiona: Brush, 0 plote; Wisconaln, 4 plote (3 texie).



Table 5—The 1941 comparisons of 0180400 (U. S 215 X highly leafspot-resistant strain) with U. S. 200 X 215. From test 2.

(Results given as 8-plot averages unless otherwise noted)

“avre il of

— Apparent
Todie.-uvail. puiky Leafapat
BLEAT Huerose coefficlent reading
200 0 bl pil4] .
Locotion 0-1804-0¢ X216 016400 X 25 1800 X NG 0-1504-80 X 215 0-1804.00 X 215
pounds pounds tona Lo pereentage  pereeatige

Caolo,, Fort Colline 4.620 5,78 1521 1330 1610 .4l 924 .7 18 54
Cole, Aunlt 6,187 7,008 21.82 Xl 15.68 1041 B4 pl:h ) 11 23
Cole., Fort Collioa 3408 5,168 1442 15.68 1374 1264 3.2 B9 13 20
Colo, Rocky Ford 4, T 3,80E 1502 135 1441 1500 - 13 40
Caty,, Rocky Ford W, H. 4, 174% 3457 1511 1320 it .- 1508 - - 18 24
Coin., Brush} 6,R48¢ B ATe* 20,58 17.28 10,50 1804 — 23 ¥
Wro., Torrlngion G, 120F 6,705 .72 21.60 15 15,00 - -
Nebr., Bosttabiuff 1% 2o 3,245¢ 1952 20.2% WA 1330 — 19 ;%3
Minn., Wuzeca 278 562 1131 140 1461 14 A% .4 5.2 k21 .00
Wisn., t Deyleatowi 3055 3820 .54 1847 ha o] 12,50 B1B 518 1 28
Wise, Kenoabo 437 3,770 1508 400 18.50 1,90 B5.S 8.5 14 23
Wise, Fond du Loe 51Th 4028 1608 1473 17.20 15.50 BT.4 A
Dhin, Ven Wert 5914 3,346 114 1. 1877 170 10 B34
Ohin, Holgate 2946 2510 10,580 NG 13.0% 15,60 834 a6
Ohio, Ottawa 4,767 4,082 1669 1642 1716 15.28 .0 fid ) 113 35
Oblu, Muumee 3,714 e ] 1281 1L 1.9 1653 B3 a0 113
Mich., Fast Lonslng 2252 1,540 611 ] 1432 14.4¢ By 5.4 -
Mich,, Merrill . bdd 52 1358 15.14 1708 1898 500 5.8 -
Mirh, Bay City B,542 4,50 1804 1757 18.52 62 b1 5.0 -
Mick, Bay Cltyt** B,3514 4,384 1490 1237 1.7 1704 — -
Mick., Au Gres 4,060 3,761 1207 11.5% 1857 18.58 Bi.0 1881 10 20
Mich,, Au Grestt 4.148% B0 2o 1094 1704 18.30 — e 10
Mich,, Saglnawt 2780 3608 1544 13,78 1057 Vil 571 a5 -
Dularlo, Chatham 5,446 £514 008 T4 1621 1am 1 a4 25 17

Average 4,887 4,210 1602 1507 1806 1546 8075 B3.87 13 32

Ditforence 4 487 + 0.6 + .60 4 108 —17

*{droay Augar.

tHeplleationa; Brogh, # plota; Wiscongln, 4 plote {3 tests); Au Gresi 8 plois; Bay Clty,* # plots; Saginew, § plots,



Table 6—Summary of (1) gross sugar, (2) tonnage, and (3) sucrose percentage given as averages of 17 locations for eech variety. Data for tests
1 and 2, from those locations a which complete lists of varieties were grown, have been averaged. These averages are expressed in rela
tion to that of U. S. 200 X 215 for each variety in a test, equality being expressed as 100. These percentage values may be used as coef-

ficients of performance for comparison of varieties in one test with those in the other,

Suerone

(;roEs sugar Roots
Average Yariely Avarage Varlety Average Fariety
Yariety Teat Field ik riad yield S00x215 percentage  H00x215
Deaeription Bewd Ko, nounds pereantage tona petcentAge pereentige
. 8. XK} X 215 Ave. 6025 1 4,681 10034 10T pluli} 1551 1Ny
.8 25X 216 0-257-00 1 4971 12 15.32 g 1115 11
U. & 200X 26 0-250-00 1 4,51 A1 1573 i) 18.34 1035.4
T8 200X 215 X 219 {35200 1 4.0 it 15,54 i 1539 .5
T. 8 X3 X 82050 {-280-00 1 707 101.8 15.1% hLLIE] 5.5 16
T. & 218 X 8-266-1* {28100 1 5129 IS 15,73 1H4 1824 7
Syuthetle Cheek Ace. 1055 1 4,568 1] 1510 2 15408 .2
....... A Lotal Vart 1 4,301 UL 15.56 1.4 1565 100.3
T, 5200 X 113 Ace, FHS 2 4,742 1004 15.24 1046 1547 fuiil]
(1. 8218 X 2160 X (Cesenn X 215} 0-14-00 2 5121 1082 15.85 1040 16.14 1043
U. B 215 X §-1408-0% 1-16-60 2 4,785 1005 1474 Pk 1008 1030
§-1261-00§ X 5-G587-004 - 1502402 4 4,538 100 14561 18.7 15.23 5.4
U8 25X 541900 {- 1804 -00 % 5113 hliE] 1659 103 6.0 Ha.b
1. 8. 216 X 8-421-§ {1-1805-00 H B,087 1062 1515 LT 1057 pLUSt
(0L 8 218 X 213} X B-1395-04* 0-1507-00 2 5011 105.7 1511 m1 1663 1i.e
.......... . A Lwca) Vart 2 4,020 L] 15.74 1od.3 1007

1558

*[ohred scraing arlslng from Troey material
i¥elected by cooperator, hense differs among the variovs locations.

tdelection but of Cosena.

48y nthetic varleties prodoced by ervsgivg seyoral inbred straivs.
TBeleetiong out of Revige-581 (Muwerat!).

**Eplection out of Mezzano K-T1,



