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The germination of beet seed is influenced by many factors.
At the diploid level Smith (2 has shown that sugar beet varietics
differ in their ability to germinate at 43° I and that this ahility
is heritable. Snyder (3, 4) found that the speed of germination
was largely controlled by the fruit (maternal tissues) surronnd-
ing the true seed. Chemical iphibitors in the seed appear to
influence the specd of germination more than the physical nature
of the fruit (3). A search of the literature revealed no attempts
by investigators to study triploid germination.

Tetraploids which  consistently  produce  high-germinating
triploid progeny would be a desirable feature in a triploid-
breeding program. The objective of this study was to determine
if tetraploid male lines could be selected which would produce
low and high germinating triploid hybrids.

Materials and Methods

An American Crystal tetraploid, 62-4T22, was selected for
study. This tetraploid is a self-sterile, multigerm, nematode ve-
sistant selection. One-hundred-eighteen pairs of stecklings of
62-4T22 were planted in 1963. Two diploid male-sterile steck-
lings of 561H1, a slow bolting selection developed by McFarlane,
USDA Geneticist, were planted in close proximity to each pair
of tetraploid stecklings. The four stecklings were enclosed in a
plastic cage at flowering time. Both males and/or male steriles
were cut Tnck when necessary to equalize bolung differences.

Triploid seed produced on the diploid male-sterile plants was
harvested, cleaned, and polished with a smallsample polisher,
Samples were germinated using the standard blotter technique.
Sprout counts were made at the end of 10 days. Tetraploid
parents of five extremely-low and five high-germinating triploid
tines weve selected for further study.

Qiccklmgs were obtained from remnant tetraploid seed of the
selected lines. In 1965, 10 pairs of stecklings from each high-
and low-germinating line (100 pairs in totdl) were p’lll"@d with
diploid male-sterile ste(‘l\lmos of SLC #129, a curly-top selection
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developed by Owen, USDA Geneticist. Pairs were caged at
flowering time as in the previous year. Beoth males and/or male
steriles were cut back when necessary to equalize bolting dif-
ferences. Chromosome number in each tetraploid pollinator was
checked microscopically. Both tetraploid and triploid seed was
harvested, cleaned, and polished. Samples from 5 randomly se-
lected cages of each line were germinated, using the blotter
technique. Sprout ceunts were made at the end of 10 days.

Experimental Results
Germination results ave given in Table 1. Low-germinating
triploid hybrids ranged from 22 to 639, germination; high-
cerminating triploids ranged from 97 to 99% in 1963, L.ow- and
high-germinating triploids ranged from 74-87 and 706-80%, re-
spectively, in 1965, The intergeneration correlation between tri-
ploid-means was very low (.066),

Table lMecan germination of tipleid seed frem low- and high-germinating lines
grown in 1963 and 1965,

{(Mean of 3 replications, Rocky Ford, Coloradn)

Mean germination 67 Mean germination 9%
Pedigree (triplolds—I19G3) (triploids-—1965)
Low-germinating Tines
6348 22.0 R0.0
63-01 34.0 772
G3-141 51.3 87.2
63-79 58.3 74.7
63-77 63.0 77
\verage 457 79.3
High-germinating lines
63-87 97.0 7.3
63-86 97.7 8.3
63-68 98.0 Al
63-137 99.3 76.1
63-172 99.5 789
Average 98.5 80.6
Inter-generation Correlation = 046

An analysis of variance for seed germination of triploid hybrid
sced harvested in 1965 is givenn in Table 2. Variances for cages
and sib pairs X cages weve highly significant. The interaction
variance (sib pairs X cages) was used to test the significance of
the 8 variances immediately preceding it. These 3 variances:
sib pairs, high vs. low, and within high and low were non-
significant.
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Table 2~—Analysis of variance for seed germination of low- and high-germinating
triploid hybrids, grown in 1965 at Rocky Ford, Colorade.

Source of Mcean squares
variation dud. iriploid
Replications 2 2.4
Cages  {subsibs) + as0.8
Error {a} 8 07
Sib pairs 4 3674

High vs. low [ 152.0

Within lrigh and low (8) 3943
Sih pair ¢ cages 36 305.57
Ervor () 90 28.8
Total 149 y

Stgnificant at the 1% level,

Mean seed yield of the tetraploid lines and their triploid
hybrids is givenn in Table 3. Low- g@rminatinﬂ tetraploid lines
averaged 6.i> grams per cage: high-germinating lines, 34.2 grams
per cage. Low- -germinating trip loid hybrid selections avemocd
more than twice as much seed per cage (27.7 grams) as the high-
germinating selections (11.7 grams).

Table 3.—Mecan seed yield in grams of high- and low-germinating lines grown
in 1965,
{Mecan of 5 cages per line, Rocky Ford, Colorade)

Mecan sced yield/gram pey cage

Pedigree tetraploid triploid

Low-germinating Hinex

63-93 584 4.3

63-61 318 18.0

63.141 6.0 217

63-79 27.8 41.4

63-77 9.2 13.0

Average 36.5 7.7
High-germinating lines

63-87 9.5 15.2

63-86 731 25.1

(55 98 24.8 2.0

3187 36.1 6.0

(».} 172 27.2 0.

Average 34.2 1.7

An analysis of variance for seed yield of the low and high-
germinating tetraploid sib pairs and their triploid hybrids is
given in Table 4. All variances in the tetraploid analysis were
nonsignificant. The variance for high vs. low in the triploid
analysis was significant at the 39, level. Other variances were
nonsignificant.
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Table 4-—Analysis of variance for sced yicld ol low- and high-germinating tetraploid
sib puirs and their wipleid progeny grown in 1965,

Source of Mean squares
variation duf. tetrapleid triploid
Replications (cages) 1 ) 2166
Sih patres G 3 G82.7

Low sibs (1} { e

High silys {1) 2862.2 4007

Ligh 8. Jow (n WA IR N
Frror 36 13548 162.0
Total 19

© Stgnificant ar the 3% level

Discussion

The extreme range in germination obtained in 1963 mdicated
there was a great deal of heterogeneity within the populations
under study. Observations in the field regarding bolting-habit
and overall plant appearance within the tetraploid lines in 1965,
also indicated genetic variability existed. However, the extreme
range in germination percent was not found in the populations
grown in 1965, as in the previous year.

The male sterile, 561111, paired with tetraploid lines in 1963
was a slow-bolting California selection. SLC #129, a curly-top
resistant sclection, was paired with the tetraploid lines in 1965,
because stecklings of 361HI1 were not available. Snyder (4) has
pointed out that the speed of germination is largely controlled
by the frait (matcrnal tissue) which surrounds the true seed.
The extent to which total germination or “germination per se”
is controlled by maternal tissue might also be veflected in the
germination results presented here.

Chromosome number in each tetraploid pollinator was
checked microscopically.  Several cages were found in which
either one or both pollinators were triploid. When only one
pollinator per cage was triploid, there appeared to be no adverse
effect upon germination of the hybrid seed, as shown in the
following table:

Number of cages having  Mean germination ¢,

Pedigree I triploid pollinator {hybrids)
Low germinating lincs 2 85.5
High germinating lines 15 81.0
Average Vi 81.8

In those cages in which both pollinators were triploid, no
hybrid seed was produced. This suggests that pollen from the
trivloid pollinators was nonfunctional.
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Savitsky (1) has shown that sib-mating as a method of in-
breeding m tetraploids is low 1n effectiveness.  In tetraploids,
10 generations of sib-mating are needed to halve the proportion
of heterozygotes and 31 generations are needed to reach 90,
homorzygosity. Tetraploids used in this study were sib-mated two
generations. Unless a sizable tewaploid population is used in
the second generation of sib-mating, the possibility of stabilizing
the gains vealized in the fist sib-mating could be greatly
diminished.

An analysis of variance for seed yicld {Table 4) indicated
no significant differences between the low- and high-germinating
tetraploid lines. Greater variability was found in seed yield of
the trinloids, The mean seed vyield of the low-germinating
trinloids‘ was more than ewice that of the high —G‘crmirnting{ lines
{(Table 3. This 1s reflected m the sienificant variance Tor high-
vs, low-g g,etmnmtmg triploids in Table 4.

Summary
Tetraploid lines producing Jow- and hich-gevminating 1’1"11)I<)id
hybrids were caged with male-sterile diploids in 1963 and 1965,
Germination of wriploid hybrid seed produced on the mzllc-
sterile plants was compared in the two vears; seed vield of the
tetraploids and triploids was compared in the Jatter y«,ar. 7 he
following conclusions were made:
1y Divereent selection in tetvapleid pollinators for low- and
hieh-cerminating triploid hybrids was not effective i the material
studied.
2y Limitations of the experiment were discussed.  Because
ol the preliminary nature of the work, it would not be safe 10
conchude that selection for low- and high-germinating Tines will
not be effective with other material. More critical data arc
needed.
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