Heterosis in Sugar Beet Single Crosses
DEWEY STEWART, JOHN O. GASKILL and G. H. COONS!

The investigations by Stewart, Lavis, and Coons (5)? on hybrid
vigor in sugar beets were based upon 41 F; hybrids that were com-
pared in replicated field tests with the inbred parents and with a
commercial brand of sugar beets for root weight, sucrose percentage,
and sugar production. The breeding material employed did not per-
mit F; plants to be differentiated at thinning time from selfs. How-
ever, with many of the populations identification of F; plants, chiefly
by foliage characteristics, was attempted shortly before harvest. When-
ever seed collected from the strains entering a cross had not been
separately kept according to seed-bearing strain, the progeny was
evaluated without attempt to eliminate selfs. In 31 of 41 cases tested,
root weight of the hybrid was significantly greater than the root
weight of parent strains appropriate for the comparison. The average
gain in root weight of hybrid over parental mean was 42.5 percent,
but the authors recognized that this percentage is greatly influenced
by the relative yielding abilities of the inbreds entering a given cross.
The average sucrose percentage of the hybrids was slightly lower
than the average of the parent inbreds, but the difference was not
significant. Tn the tests reported, effects attributable to resistance
to leaf spot (Cercospora beticola Sacc.) of certain inbreds or hybrids
could not be separated from effects associated with vigor of hybridity,
per se. It is considered, in general, that the performances of the hy-
brids when compared, either with maternal parent, with the mean of
parents, or with the commercial brand, were so consistently superior
throughout the tests that adequate evidence of heterosis was furnished.

For continuation of the study of heterosis in sugar beets, hybrids
produced from inbreds obtained in the sugar beet leaf spot resistance
breeding investigations of the Division were utilized. The inbreds
under consideration are probably very superior with respect to root
weight, sucrose percentage and other characters to those previously
mated for hybrid-vigor studies. Eight inbreds had been selfed for
three or more generations, three for two generations, one for one gen-
eration. Two mass selected varieties were included, one (Synthetic
Check) as a top-cross parent, the other (U.S. 22) as a maternal parent.

The experimental work to be reported is, therefore, based upon
inbreds of entirely different potentialities. In some other respects
the experiments differ from the earlier work. The known inheritance
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of hypocotyl color (4) was made use of to identify hybrids in the
progenies obtained from the various matings. A single dominant fac-
tor, R, has been shown to bring about pink hypocotyl color of seed-
lings as well as pink color in the bud scales of mature sugar beet
roots. If a plant that is double recessive for this color character (rr)
is pollinated with pollen from a plant carrying the dominant charac-
ter, either as RR or Rr, the pink hypocotyl color or pink color in the
apical bud identifies Fi's in the progeny. The results reported here
deal entirely with hybrid populations of the various crosses that were
identified in this way. The experimental work was done in practical
absence of leaf-spot attack so that effects of the disease, either in de-
pressing yields of susceptible varieties or in permitting leaf spot re-
sistant varieties to show relatively better yields than susceptibles,
were avoided.

Methods

Source of Seed.—The hybrid sugar beet seed for the experiments
was produced in seed plots designated as “"master crossing plots" in
which several to many inbred strains, double recessive for hypocotyl
color (rr), were exposed to pollen from a single "master" strain of
RR or Rr type. In the seed plot al odd-numbered rows were planted
with RR (or Rr) sugar beet roots ot a single inbred strain or of a
commercial type. This required that roots having pink or red apical
buds be chosen from this pedigree group to plant these rows. Green
hypocotyl plants (rr) of a number of inbred strains of sugar beet were
set out as groups in the even-numbered rows. In practice this simply
required selection of roots whose apical buds did not show any indica-
tion of pink or red coloration. Pollination could occur among all the
strains represented in the plot, but the only source of the R gene
was from the "master" strain planted in the alternating rows. Seed
was harvested separately from the green hypocotyl strains. For most
of the strains the roots planted in the seed plot were essentially un-
selected and comprised the general run for the strain concerned. With
strains heterozygous for the hypocotyl color character, it was, of
course, necessary to pick either green or pink hypocotyl plants accord-
ing to the particular requirement to be met.

Field Plot Methods.—The hybrids as obtained from the master
crossing plots were evaluated in comparison with the parental sugar
beet strains and Synthetic Check in tests conducted at Ault, Colo.
Plot techniques in general use in sugar beet experiments were followed.
In 1942, 32 varieties, including hybrids, inbreds, U. S. 22, and Syn-
thetic Check, were grown in an 8-times-replicated experiment of
Equalized Random Block design. However, one entire replication of
32 plots was deleted because of field irregularity, and the results were
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analyzed statistically as a randomized block design with seven replica-
tions. In 194:5, 40 varieties including hybrids, inbreds, and Synthetic
Check were grown in an 8-times replicated experiment, also of Equal-
ized Random Block design. The entire experiment was harvested and
the results were analyzed statistically by the analysis of variance
method appropriate for this design.

Individual plots were four rows wide and 23 to 24 feet long, a
net row length of 40 to 42 feet being harvested. The rows were 20
inches apart. The fields were cross marked, before thinning, to facili-
tate accurate spacing of plants at 12-inch intervals in the row.

Plots planted with seed harvested from the green bud mother
roots of the master crossing plots were thinned to leave identified
(pink hypocotyl) hybrids insofar as possible. Plots planted to inbreds
or varieties such as Synthetic Check or U. S. 22 were thinned without
regard to hypocotyl color. At harvest, data were taken only from com-
petitive beets from the inner rows of each plot. A plant was judged
to be competitive if its immediate neighbors in the same row and in
the rows to the right and left were in approximately their proper
places. Plants judged to be non-competitive were not harvested. In
plots containing F; hybrids all roots were examined after they were
lifted, and those showing pink or red color at the bases of the petioles
or in the scales of the apical buds were separated from those not show-
ing such color. The latter were probably also hybrid, but the pollen
parent could not be positively identified. The records for F;'s here
reported are based entirely upon roots identified as described.

From the average root weight as obtained from the washed roots
of a given plot, the yield for 100 percent stand was computed to the
acre basis. Sucrose percentage was determined by the Sachs-LeDocte
method. In the 1942 tests the roots from a plot were divided at ran-
dom into two groups of approximately the same number of roots, and
from each group a composite pulp sample was obtained. In the 1948
tests 25 roots were taken at random, and a single composite pulp sam-
ple was obtained. Analyses for sucrose percentage were made in du-
plicate on this pulp. If the two readings were not in close accord, new
analyses were made on a remnant pulp sample that had been held in a
refrigerator pending the checking of the pairs of sucrose readings.

Experimental Results
The pollen parents of the hybrids in both tests were U. S. 215,
U. S. 216, and Synthetic Check, designated in the tabulation as "A",
"B", and "Syn. Check," respectively. U. S. 215 is an inbred that is
characterized by its high root yield. The sucrose percentage of the
roots is about average in comparison with the general sucrose range
of sugar beet varieties. The root yield, however, overcompensates for
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the moderate sucrose quality, so that this inbred produces more sugar
per acre than the majority of commercial varieties with which it has
been compared. It has only moderate resistance to leaf spot. U. S.
216, on the other hand, classifies as a high sucrose type. The superior
sucrose percentage of U. S. 216, in comparison with commercial vari-
eties, largely compensates for its root yield, which may fall signifi-
cantly below that of commercial varieties with which it has been com-
pared. U. S. 216 is very high in leaf spot resistance. U. S. 215 and
U. S. 216 are components of F7. S. 215 x 216, the leaf spot resistant
variety introduced by the Division (2). To produce this variety,
equal quantities of seed of the two inbreds are pooled and a
seed crop is produced from the mixture by the field-overwintering
method. Therefore the seed obtained, designated as U. S. 215 x 216,
actually consists of the single-cross hybrid plus seed of the two par-
ental strains. The variely designated as Synthetic Check was ob-
tained by pooling equal quantities of seed of nine European brands of
sugar beet and producing a seed crop in New Mexico by the field-
overwintering method from this mixture. As a top-cross parent it
may be considered to sample the general run of European commer-
cial brands of sugar beet. In tests conducted over a number of years
by the Division, Synthetic Check has given a performance equivalent
to the best European tonnage types. In the absence of leaf spot it
is a high-yielding variety, moderately high in sucrose, and is capable
of producing a fairly high yield of sugar per acre. It therefore can
serve as a comparator for appraisal of the various hybrids in terms of
performance of European tonnage varieties.

In 1942, hybrids of U. S. 22 and of five inbred strains with the
three master strains were evaluated. Tn 1943, hybrids of seven inbred
strains with the three master strains were tested. The inbreds used as
maternal parents are designated in the tabulations with capital letters.
The symbols are identified in table 1, where, to complete the record,
details of the pedigrees of the inbreds are given. The 1929 seed num-
ber is cited in the table to permit connecting certain strains with
breeding lines that have been listed elsewhere (1).

It is probable that the inbred designated as B' and used as ma-
ternal parent did not differ appreciably from Inbred B used as pollen
parent. The mating B' x B, is essentially.sibbing and need not be
considered. Hence, in the two tests a total of 35 hybrids were studied,
3 of the 35 occurring in both tests. With respect to the pollen parents,
the hybrids fall into groups of 12, 11, and 12, corresponding to strains
A, B, and Synthetic Check, respectively. Twenty-one of the hybridi-
zations are between inbred strains, 11 are top crosses, and 3 are hy-
brids of U. S. 22 with the 3 master strains.
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Table 1.—Description of inbred varieties and of economic varieties used in the tests
in 1942 and 1943.

Strain or vartety

Code desip- Sugar Plant Houcee o
pation aned Name wf Iov, pecd Geteraliond pedlgens 1929 seed
I text cATicty oumber weited desdgnatlon unutar
Vollen Farcenis
A T A8 kL 9-204-0 a *1848 4799 -20
B 1I. B. 218 B3-100T -0 4 1535 AT 20
Sruthedfe Commercial K. C. Acc, 1035 n Kurvpean Brandst 41820
Check :
¥ Parents
v U. 8. 216 10070 4 1583 51625
D ° 1-1024-0 4 *2140 A8T4-20
n - 1-10245-0 ] 2140 4874-20
E . 1-1001-0 7 1513 47T80-20
r 1-1404-1 -8 "1792-5 {7420-24)
R — 0-1018-0 a4 100l 344420
B 210 2 or more La Roraled
T — 2-1018-0 b DM Typet
o TA6-0 a Ploneert
v 2-104 0 ] Behrelberd
w - 143-0 2 Complex®
bybrid PR 08
T o8, 22 o 6. 22 8L T2z ] Ralt Lake City, Ut

*The strains indicated wore obtained from mass selected breeding stocks received in
1915 by W. W. Tracy, Jr., from F. J. Pritchard. There is no history of selfing
prior to Tracy's work. 19151929. The old accession numbers were retained in the
records as a convenient designation for the lines.

"Synthetic Check as used in these tests was produced by pooling equal quantities of
seed of 9 European brands of sugar beet and growing a seed crop from the
mixture.

*European commercial brands of sugar beet.

A mass selected curly top resistant variety obtained from Dr. F. V. Owen.

The data in tables 2 and 3 may first be considered to determine
the general effects of hybridity. It is to be noted that root weights
of the hybrids exceed the mean root weights of the respective parents
30 times out of a possible 38. In Sucrose percentage, the hybrids ex-
ceed the parental means 28 times out of 38. In sugar per acre, the
hybrids exceed the parental means in 32 of the 38 comparisons. If
the data for these attributes are analyzed by Student's method as a
series of paired comparisons, the hybrids, as a class, are found to be
significantly superior to the parental means, considered as a class.

It is possible also to make various other group comparisons. Com-
parisons in terms of the mother line afford very decisive evidence of
the vigor of hybridity. In table 2 the average percentage sucrose
for six hybrids having A as pollen parent is significantly below the
average for the six mother parents. However, both the average root
yield and the average gross-sugar yield for the six hybrids are signifi-
cantly above the corresponding means for the mother strains. The



Table 2—Comparison of 17 hybrids and of their respective parent strains for root and sugar yields and for sucrose percentages. Similar com-
parisons of the hybrids with Synthetic Check are also given: Ault, Colo, 1942. (Data for individual inbreds and hybrids are given as

7-plot averages.)
Acte-vleld of roots Sucrose percenbAge Acre-yiald of groes sngar
' Iuh:ﬂi w A3 percent  As percent Agtunl A peTeent AR percent Calculat-  Ap Dercent  An percent
hybeid varlety Actonl Flel of parentz  of Byn, Cheek  reading of parents  of ¥n. Check ed yield  of parests  of Byn, Check
| Tonw Percent Percent Fercent Percent Percent Tone ‘Percent Percent
Syothetle Check 1577 100.0 144 1004 2 JrR—— 100.0
0 3 25 4 - 1508 MY 136 %) 247 1088
e ten . 127e BT 15.8 1.7 .00 281
Meen (n} & parenty - F LY - 85 48 L 1.4 2.% [ 8o
Indred B R 1420 0.6 4R 132 258 1026
Iobred D . - 1.3 B 134 il 232 w2
Inbred I . . 18.26 1030 142 LK ] 230 1018
Inbred E . 1269 3.2 i85 0d3 .10 "
Inbred F . 12.65 - M3 HR3 1.04 58
0.8 =% . 1543 a0 "7 1wzl 223 100.4
Mean {b-1) 69 patents 1454 T 149 1035 b2 ] i
Mean' (-2} 59 parentet 153.07 1A 148 w08 218 - 034
B xa 105 1048 164 T 088 1) ws - 1t
Dxai 1958 i10.3 127 144 1681 o2 .78 1148 1203
o xa 837 0.3 103.5 hi 1] 978 o4 223 93.5 ez
Exa 710 108.2 108.0 142 N (1) 245 1072 e
Fra ok ] W2 [ 3] 185 945 1.3 238 LU B
UE2TA . 1808 w5 148 189 w2 .5 oo 87 108 .
iene {e-17 § hybride 19098 1043 w3 1.2 m.4 w2 ‘A8 145 e -
Mean (c-2) § bhybrids* 1731 ) L% 1101 130 BT M3 242 i1 4] 1086
B x B ) {1200} {95.5) (BLE) {141y 1160.3) L1115} (208 ©(pR1) (R.8)
Dz B . ' 16.94 1128 W4 M : 10l ¢ 128 251 116g 1104

™iB 15.08 1.2 L 163 1020 1063 oM 1074 e



Table 2—Continued)

Tobred or'

Aere-yield of roote

Actual

Bocrona percentags

Arre-yleld of gross sugnr .

*Inbred B' -and its hybrids were omitted in computation of means b-2, c-2, d2_ andz,
**Snce B' x B is not a true hybrid, mean d-1 is not comparable with means b-1, c-1, and e-1.

. An percent AR percent AR purcent As parcant Culeulat- Az percent  As percent
hybrld variety Aetusl ylald of parente of Syn Check readlng of parenty  of 8yn. Check ed yleid of pareata  of Byn Check
Tone Pe;;.e:lim Tercent Pareent i;t;ment Percent Tons Pereont Pergent

Ex E 111 1nid #.8 18.5 080 ner 254 1259 1119
FrB 482 118.8 O 16.3 1K.8 12 242 128 1046
LA S 1542 1094 " uwE "3 m4 248 1145 019
Mean (0-3) O BELEdE™ lan o T e e e U e o
.Mean “|d-2) 3 Fybridat 1547 1.5 i 158 11 1080 245 170 Wi.B
B 5 8pa, Check 1887 B M 158 103.6 0.4 236 103.5 8
D x Syn, Check 16.96 024 WA ¥ nze 9.3 242 1054 1d.a
T x 8yn Check 14.07 104 10k 14.4 pLLiN hLLity 230 1007 101}
E x Syn. Check 181 139 .1 104 108.7 1068 256 1080 1040
F x Syo, Check 16.72 118 "7 EEN ] na 160.7 F4- 1088 1008
T. 8 22 = Syn, Cheek 1308 b6 9.7 L0 w1 100.7 .18 we 7
‘Man {e-11. 6 hybehis 1568 el w3 142 1014 08 252 1038 1y
Meqn {o-2) § hybriger 15680 26 .2 146 e 0.5 231 s 1006
DitE. eequired for sig-

niflcznce, odde 11—
Boerween indlvidoal .

fobreds or hybride -1 Lo ny B e — T8 .54 %0
Batween bybride sud

meon ¢ parents L LR oy 0.2 e
Betwoen means of 5 052 5.2 0.50 8.5 £18 a4
Beiwesn means of 4 L) iB 43 i1 014 . A2
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means for the five hybrids having B as pollen parent are significantly
higher than the corresponding means for the maternal parents in both
sucrose percentage and gross-sugar yield. In average yield of roots,
also, these five hybrids are higher than their parents but not signifi-
cantly so. The average sucrose percentage for the six hybrids stem-
ming from Synthetic Check as pollen parent is practically identical
with that of the six mother strains, but in average root yield and gross-
sugar yield these hybrids exceed the mother parents by amounts which
closely approach significance.

In table 3, with but one exception, the averages for each group of
seven hybrids are significantly above the corresponding averages for
the seven mother parents in root yield, sucrose percentage, and gross-
sugar yield. The only exception is the average sucrose percentage
for the hybrids involving paternal parent A. This average is below
that of the mother strains but not significantly so.

If comparisons are made on the basis of the performance of Syn-
thetic Check, it will be noted that the three pollen parents average in
root weight only 98.5 and 95.1 percent of this standard, the depression
in average yield being traceable entirely to U. S. 216. The inbreds
and U. S. 22 used as mother parents in the 1942 tests and the inbreds
used as mother parents in the 1943 tests, average, in root weight, re-
spectively, 94.7 and 95.2 percent of Synthetic Check. Only four
maternal inbreds have higher root yields. None is significantly higher.
The mean root weights of the hybrids in tables 2 and 3 are not in any
case significantly lower than the root weight of Synthetic Check; when
A is pollen parent the mean weights are substantially if not signifi-
cantly higher. In sucrose percentage, it is probable that the means
of hybrids in table 2 or 3 do not differ significantly from Synthetic
Check except when Tnbred B was the pollen parent (both tables) and
when Synthetic Check was the pollen parent (table 3 only). The
comparisons for sugar per acre are of especial interest. As an average,
the hybrids reported in table 2 are considerably better than Synthetic
Check where either A or B was the pollen parent but differ very little
from Synthetic Check where that variety is shown as the pollenizer.
The averages for the hybrids reported in table 3 are all substantially
higher in sugar production than Synthetic Check.

The evidence clearly indicates that, as a result of heterosis, hy-
brids may show increased root weight, higher sucrose percentage,
and consequently greatly augmented sugar production over what is
indicated by averaging the results obtained from the parental strains.
Similarly, the hybrids tend to exceed the maternal strains in pro-
ductiveness.

Whether the increase in productivity, attributable either to im-



Table 3—Comparison of 21 hybrids and of their respective parent strains for root and sugar yields and for sucrose percentages. Similar compari-
sons of the hybrids with Synthetic Check are aso given: Ault, Colo., 1943. (Data for individua inbreds or hybrids are given as 8-plot

averages.)
Aprp-pinld of roots Buerose paresntage Acre-ylald of grome SUgLr
Inbred or As pertent A parcent Actosl Ay pereent  Aa percent Calenlat-  An pervent A percant
hybrid verlety Actoal yield of parents  of Byn, Chock reading of parents  of By, Cheek ed yleld  of parents  of Byn. Cheek
. Tona Percent Perceat Percent Purcent Pareent Tons Percent Pervant
Byothetic Check 144 1000 T 11100 2428 KD
U8 0% A w7 1.8 b4 883 2505 108
U. 5068 183 B8 16.10 1089 2148 S 3.5
Meen {a} g parents BA e w1 i e e 23 . [
Inbred -8 1538 B3 1577 M6 2117 e
Inbred D 1616 B 1523 1080 2,465 WLT
Inbred -3 1éed 1614 1628 1082 Z.558 1054
Inbred -T 1564 . B3 1485 100.4 2.8 M4
Tubred -T 1T e 108.5 1583 1070 241 Pkt
Inbred -¥ 14.90 R w08 1471 w5 2218 4
Tnbred -W 1556 —_—— e MW\ B2 2185 J—— 0.0
Mean (B) § pwrectn LY. p 133 15.10 JE—— 1021 285 ae- T8
Rz A ’ 165.54 1018 54T 1490 849 1014 2355 1018 ari
x4 1747 1049 1065 14.50 874 8.0 ot 13 1048
44 1800 1182 128 1493 1402 1009 Z.085 TR 1280
Tz A 1628 a0 e 1441 551 o974 2348 BLI )
Txa 1858 plics 1132 1444 9.4 1010 2808 plu kil 1I8Y
ViIa T8 82 105.8 1488 1004 93 2507 Lk 1023
Wi 1526 93.8 B4 . 1504 LR 151 2383 ML wr
Mean (c) & & 718 M % 1 ] 1H.6 1486 100.3 1004 206 1043 196,86
1B 062 wa w2 88 145 nze 2 1223 074
Dz B T84 11840 HRT 1596 g e it e 1143
ExB 16.26 e b1 16.14 Pl ) 10,1 2,628 1118 108.3
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Acre-yleif of roots Buceose parcentage Aere-yield of gross mugar
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proved root weight or to sucrose percentage or to both, is economically
important, depends on the heritable qualities of the parents and their
interactions. The comparisons with Synthetic Check throw light on
this situation. Whereas the majority of the hybrids do not differ
significantly from Synthetic Check in sugar production, a few are
significantly better.

Certain individual hybrids are outstanding in sugar production,
namely, B' x A, D x A, Sx A, U x A, Dx B, Ux B, Sx Synthetic
Check, and U x Synthetic Check. B' x A, or U. S. 216 x U. S. 215, is
probably superior in sugar production to Synthetic Check, even in the
absence of leaf spot. Its superiority rests on its slightly better root
yield (4.8 percent) and its better sucrose percentage. The combined
result of these factors is a gross-sugar production approaching closely
to a significant difference.

Hybrids D x A and D x B are crosses of a highly productive,
moderately leaf spot resistant inbred with U. S. 215 and U. S. 216,
respectively. Both hybrids are outstanding in performance. The
inbred D' shown in table 2, which has the same pedigree as D but with
one additional generation of inbreeding, did not duplicate this reac-
tion. In this connection it is interesting to note that genetic material
from the same line as D was utilized to produce the variety, SPI 4-6-00,
that was included in the 1945 agronomic evaluation tests. The par-
ticular cross was between 8-270-0, a progenitor of D, and Improved
U. S. 215. 4-6-00 produced 11 percent more sugar per acre than U. S.
215 x 216 taken as the standard (S).

The tests also reveal that Inbreds U and A have excellent poten-
tialities, particularly because of the excellent root weights obtained
when these inbreds are used in hybrid combinations. Both inbreds
were obtained from European commercial brands but have been re-
selected and inbred several times. |Inbred TJ selected from Pioneer,
is particularly impressive in its performance in that it gave hybrids
with A, B, and Synthetic Check, all of which were significantly better
sugar producers than Synthetic Check.

In corn investigations, top crosses have been utilized as a means
for preliminary appraisal of inbreds with respect to their possible
performance in hybrid combinations. The hybrids of Avhich Synthetic
Check is the pollen parent may be examined to determine whether
top-cross technique applied to sugar beets would give similar indica-
tion of potentialities of inbreds. The hybrid D x Synthetic Check,
reported in table 2, although not significantly better in root weight
than Synthetic Check, is conspicuous among the other hybrids in its
yield. The sugar per acre produced by this hybrid also is not sig-
nificantly above Synthetic Cheek but is. the highest of its group, and
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likewise in crosses with A and B the mother strain D is outstanding.
Inbred B' probably would not be selected for its performance when
pollinated by Synthetic Check, except for the significantly higher
sucrose percentage of the hybrid as compared with Synthetic Check.
The hybrid is not significantly higher in sugar production.

Inbreds reported in Table 3. that from other considerations were
considered outstanding, are D, S, and IT. Five of the six hybrids
involving these mother strains and A and B pollen parents are above
Synthetic Check in root weight, two significantly so. Five of these
hybrids are above Synthetic Check in sucrose percentage, and in
three cases the difference is significant. In sugar production, each
of the six hybrids is above Synthetic Check, significantly so in four
cases. Of the three mother inbreds discussed, S and U are most out-
standing as judged by sugar production of the hybrids, S x A, S x B,
TT x A, and U x B. Of the seven top crosses shown in table 3, only
those having S and U as mother parents are significantly above Syn-
thetic Check in sugar yield. The top cross, D x Synthetic Check, al-
though fairly high, is not particularly outstanding. Using the top-
cross technique, only S and U would be positively indicated, certain
other inbreds being given only tentative consideration. It would
seem, from this limited sampling, that Synthetic Check as a top-cross
parent, in case there were many inbreds to evaluate, might prove very
effective as a tester.

Summary

Thirty-five sugar beet hybrids obtained by mating 11 inbred
strains and 1 open-pollinated variety with U. S. 215, U. S. 216, and
Synthetic Cheek as pollen parents were studied for root yield, sucrose
percentage, and sugar production under conditions in which leaf spot
was not a factor. The inbred strains were relatively high yielding.
Other comparisons were made with Synthetic Check, a variety known
to be very high in yield when leaf spot is not a factor. As a conse-
quence, relatively few hybrids significantly exceeded, in the attributes
measured, the means of parents or Synthetic Check. As a class, how-
ever, the hybrids were significantly superior to the parents. The data
were based on identified hybrids and were taken in absence of leaf
spot. They are interpreted as indicating definitely that heterosis
occurs in sugar beels, but that with the higher yielding inbreds, and
when comparisons are based on a high yielding variety such as Syn-
thetic Check, relatively few inbreds give outstanding performances.
Synthetic Check may be of value as a tester in the application of the
top-cross technique to locate the inbreds with best potentialities.



222

AMERICAN SOCIETY SUGAR-BEET TECHNOLOGISTS

Literature Cited

Coons, G. H. Improvement of the Sugar Beet. U. S. Dept. of
Agr. Yearbook. 1936:625-56. 1937.

Coons, G. H., Dewey Stewart, and J. O. Gaskill. A New Leaf
Spot Resistant Beet Variety. Sugar 36(7) :30-3. July 1941.

Coons, G. H., Dewey Stewart, et al. Testsin 1945 of U. S. 215 x
216, and Other Varieties from Sugar Beet Leaf Spot Resistance
Breeding Investigations of the U. S. Department of Agriculture.
Proc. Amer. Soc. Sug. Beet Tech. pp. 1946.

Keller, Wesley. Inheritance of Some Major Color Types in Beets.
Jour. Agr. Res. 52:27-38. 1936.

Stewart, Dewey, C. A. Lavis, and G. H. Coons. Hybrid Vigor in
Sugar Beets. Jour. Agr. Res. 60:715-38. 1940.



