Results of Use of the Red-Marker Beet
as a Top Cross Parent
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I order to obtain inbreds of high combining ability, some method
must be used for clficient production of identiiable top crosses. the latier
being i measure of general combining ability (2, 3}

Mule-sterile populations present no particular problems, ws far as test
ing for their combining ability, since the number of wsable walesterile
Hines s bimited by the intvicacies of their bolation and the cross iy identi-
fiable as the seed produced.  Conseguently, several top crosses of muale
sterifes sith the top-cross toester parent can be made i one seed isolation.

With pollen-producing inbreds, however, the number should nor be
Hmited i order to increase the probabilities of isolating the highest com-
bining bred. Testing these pollen producers for combining ability, how-
ever, presents the problem of producing o large number of top crosses with
identifiable crosses.

For pseuds sell-fertile beets, o top-cross parent with o dominant marker
chavacter has been used to produce arosses which could be idemuhed in the
seedling stage (1, 4).

This paper reports a study of the use of the half-sugar, half-red gurden
beet, veferred to as the red-marker beet, us a top-cross parent.

Material and Methods

Nine pscudo self-fertile varictics of sugar beets were sclected from pre-
vious tests for high sucrose, high tonnage, lealspot resistance and curlv-top
vesistance. [t was desived o further inbreed within the most desirable of
these varicties for high-sucrose, high-combining inbreds. The redemarker
beet was wsed as a top-cross parent with cach of the varicties and sclection
of the sources, in which to continue further work, was to be based on the
fop-cross performance.

Roots of cach variety were planted so that every root had a redomarker
beet on all four sides. Sced wus harvested from approximaiely 58 phos
of cach variety and bulked according o varicties, .

The amount of crossing was determined from germinations and  the
sceding rate adjusted accordingly. At thinning time, the top arosses were
thinned ro the intermediate red plant color of the cross, except where there
were no crosses within the desived thinned spacing, In such coses a green
plant was lefe. The degree of crossing differed among varicties, depending
on coinckionce of fowering tmes and on the degree of sell sterilive of
plants within the varieties.

The held tests were conducted st Sheridan, Wyoming, Sidney, Montana,
and Tracy, California, in 19335, Design of the tests was rectangular lattice
at Sheridan and randomized block at Sidney and Tracy. Yield determina-
tions were made from the entire plot of one row, 30 feet long. The tests at

P Plant Breeder and Patholozist, Holly Sugar Corporation. Tracy, Calif. and Plant
Breeder, Holly Sugar Corporation. Shervidan, Wyoming, respectively,
* Numbers in parentheses refer o literature cited.
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Sheridan and Stdpey were on 22-inch rows and the one at Tracy was on
30-tnch rows. Two samples of 15 beets cach were waken per plor lor sugrose
determination ae Sheridan and Sidney and two 12-bect samples per plot
were taken an Fracy.

A harvest time, wdb green beets, which had been lelv at thinning time
for growth competition, were removed from the top-cross plots and corree-
tions were made for missing portions of plots,

Data presented have beew extracted {rom vield tests with 30 entries.

Experimental Resulis

Table 1 presents the tonnage vields of the varieties and their top
crosses with  the redemarker beer, Differences will be noted among  the
varictios, among the top crosses, and between the individual varieties and
their o) (rosses.

At Sheridan the top arosses of  the redomarker beet with US 75,
002630, 20648-0, and 302080 exceeded the yvield of the vespective varictics
alone, while MW 391 exceeded its top cross.

A Siduey the arosses of FO1840, 002630 and 206480 exceeded the
vickd of their respective varieties.

At Tracy, a high Incidence of curlyap infection markedly influenced
the tonnage yiclds, This occurrence probably accounts Jor the high yields
of US 2278 and US 75, while their arosses are considerably lower. The
vicld ol the MV 301 top cross wus also Jower than MW 391, although this
reduction could not he oxplained by o difference in percent of curly-top
infection. The yield of the 302080 top cross excecded the vield of that
variety alone,

Table l—Tonnage Yield of Varicties and the Crosses with the Red-Marker Beet at
Three Locations, 1953,

yvield in Tous Per Aore

Sheridan, Sidoey, Tracy
Wyoming Aontana Lalifornia Curly Top
Top Top Top Top

Varicty Vartety Cremy Varicty Cross Variery Cross . Crons
Red Bl 11,4971 948
s 2473 19.316 20,744 A0.G2Y 26611 31 FERE
Us 75 20,745 21.7%2 32,982 1.7 694
Klein “E” 22874 25,223 23,760 924 a2.6
MW 341 145,743 22.510 20.601 0.6 89.6
IR0 18,560 22,403 14,926 92.7 80.8
OG265-1 22,169 ] 25,466 20.977 06.7 RERH
70170 18,880

210687 17,880 a1 arz
19.065 2.50- 921 90,2
4 921 91.2

206:48-0
ANZORO

19,760
22008

31240 21.810 22.245
LSD 05 ]R8y 2018
r{n 4y L2 JARY
ri{n 7%

C Denores non signiticanee.

nibicanee ag 5 porcent level
snilhcance w | opereent Tovel,
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The correlation cocllicients caleulated Tor the wyiclkd of the varictics
with their top crosses 1o the redamarker beet are also indicated in Tuble T
At Sheridan (v - 12y and Sidney (v L1 A48) Ly values werve nonsignifi-
cant, AL Tracy {r -2 2277y, the relationship was significant at the 3 poer-
cent levell Omitting us 22/% und US 75 and thedr crosses beeawse of
differential curly-top infection, the correlation cocllicient (v 1 90} s
significant at the one percent level,

Table 2. —Poreent Sucrose Conteut ef Varictios and Top Crosses with the Red-Marker
Bevt at Threee Locations, 197

Sheridan, Wyoming Stduey, Montana Tracy, California

Percent Sucrose  DTOUN poreens Sacrose DHTerence percent sucrose Dillerence

from from — from
Top Mean of Top Mean of Top  Mcean ol
Variciy Varicty  Cross Parents  Variety  Cross Parcuts  Variery Cross Parents
Red Rect 10.21 1148
Us 22/3 13.41 . 265 11.82 35 13440 - -1.63
U8 75 1554 4,068 12.38 25 12.92 - =187
Kivin “E7 1560 11 12,12 -.02 15759 . - =147
MW U9 1a. I3 1274 -.28 13.0% 16.51 200
IR0 - 0 1278 A3 G401 ir.as -7
0026%-0 k3 12.63 -5 14,405 HL.66 —1. 11
TN e 11 2.0 -.25 13.50 F1AG —1.04
206180 A} ! K 15,06 1217 - 110
JO208-0 1 25 13,56 12.29 EIEY I 1
51210 6. 34 12,34 04
1.8 .05 Al 69 124
r{n=9%) el -.78e e 22

Lot
a4

r{n=

CDenates non significance.
“ Denotes signibeanee at 3 pereent Jevel
* Denotes significanee at 1 percent level

Table 2 contains the percent sucrose content of the varicties and their
top crosses with the redqmarker beet. Alse prosented are the differences,
for the crosses, above or below the arithimetic mean of the two parents. \t
Sheridan and Sidney, the suerose covtent for the crosses s wery near the
arithmetic mean of the parents, with higher sucrose varietics having lugher
sucrose top crosses. The top crosses ar Tracy, however, are markedly below
the expected figure of the arithmetic mean of (he two parents. The higher
sucrose varietios still have the higher sucrose top crosses, however.

Discussion

I othe redomarker beet is waken as a suaitable top-cross parent for indi-
cating general combining abilivs then those variedes whichy in top-cross
combination, exhibit a vield in excess of the varietal parent should he ones
having dominant favorable vield factors not found in the redanarker beet
[rarent,

Toe yemains 1o be seen i the top-oross vields, which were in excess of
the sarictios, are a manifestation ol general or specihie combining ability,
he nonsignificant corrclation cocflicients found ar Sheridan and Sidney
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would indicate that the yield of a vavicty per se coudd not be wken o indi-
cate which ones conwin the higher proportion ol plants that arve better
general combiners.

The corrclation av Traey {5 = 77 was calcddared inclading US

Boand US 750 As indicated in Table 1, there was o difference in curly-

top incidence on these varictics and theiv top crosses. When they weare

omiticd, the correlation changed ro a negative value (r= - 090), indicating
that the higher yiclding varieties actually are made up ol plants with low
general combining ability. A notable oxception to this is 30208-0. The
negative relationship expressed by the v value Is due o the lower vicld ol
most of the top aosses compared with their parental variety yield, The
lower top-cross yields, as compared 1o varicty vields, could be due o a
differential vesponse o curlyvaop infection,

Sucrose content of the top crosses followed o pattarn expericnced in
previous studies by many workers (Lo the sucrose content of the top arosses
was intermediate between the sucrose contents of the two parentsy . The
results at Tracy under heavy curly-top infecton were the notable oxception
ty this. Here again, this could possibly be o differential response o com-
parable amounts of curly-top infection.

Summary and Conclusion

L. 'The redamarker beet with o dominant red plant color was used as
A top-cross parent on nine varicties of pseudo self-fertile sugar beets. The
top-cross plants were identifiable in the scedbing stage and feft at thinning
time.

2. Yield data obtained from the varicties and their ton crosses reveaded
that certadn varieties at the three Jocations produced top crosses whose
yields excceded the vield of the varietal parems. This was wken 1o indi-
cate that the varieties were high in general combining ability. However,
futire tests will show whether spedilic or general combining ability was
responsible Tor the vesults obtained.

3. Corveladons (v = -—12, -LA8 =00y bevween yields of varieties
ardd their top crosses at the three locations indicated, in general, that the
vield of the yvaricty per se could not be taken as an indication of the level
of general combining ability ol plants within the variety,

1. Sucrose eontent, In general, was intermediate botween the two par-
ents, with higher sucrose parents vielding the higher suarose top crosses.
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