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Gaskill (1)? has shown that gibberellic acid can be uscd to
replace a considerable portion of the thermal induction required
for reproductive development of biennial beets. Experiments
reported here were designed to investigate the effect of gibberellic
acid on photo-induction as a separate entity from thermal in-
duction. This was accomplished by using specially developed
slow-bolting annual beets.

Material and Methods

Three types of annual beets, all carrying the gene B derived
from Munerati’s annual beet (2), with two biennials included
for comparison, were planted in the Salt Lake City greenhouses
May 30, 1957. These greenhouses are without modern air con-
ditioning, so summer temperatures were considerably higher than
outside temperatures, with daily maximums often above 100" T.
The seed was planted on ground beds in 60-inch rows with eight
inches between rows. In the four-leal stage the beets were thinned
to approximately 20 beets per 60-inch row, or ten beets per
30-inch row in cases where the rows were divided in hall, Arti-
ficial light was used at night, so the beets grew under continu-
ous illumination. Gibberellic acid treatments were made at
weekly intervals at 250 p.p.m. in the form of spray. Ten rows
of beets received the treatment and ten adjacent rows were grown
without the treatment. ' '

The three types of annual beets, all of which carried the basic
gene B for bolting or annual growth habit, were as follows:

Population 74411, a fast annual g
Population 74454, an intermediate and variable type
Population 74482, a very slow-bolting type
Population 74411 is a very uniform fast-bolting curly-top-
resistant annual linc. the product ot four generations ol selfing.
Population 74454 represents the first-generation backcross to
the curly-top-resistant inbred line C'1'8. Only 50 percent of
these beets were annual and variability in rate of bolting was
expected.
Population 74482 represents a fourth-generation backeross
to the non-bolting inbred line '\JBI sclected for winter phntmgs
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in California. All plants within population 74482 were heter-
ozygous Bb annuals with a very uniform slow rate of bolting.
The details of how this population was developed are described
in another paper (2).

The two biennial races included for comparison were popu-
lations 50904157 and Tasco 6-286% Population 5090-L157 is
an F, hybrid between two inbred curly top-resistant lines, C15
and CT9. Beets within this population are very uniform and
Very vigorous.

Experimental Results

On July 23, or 54 days after planting, all boltuw beets in the
experiment were counted and height ol the seedstalks measured
(Table 1). At this date all beets ‘of the fast annual, population
74411, were in full flower, regardless of whether or not they re-
ceived the gibberellic acid treatment. However, the treatment
did accelerate the rate of bolting somcwhat and flowering was
also made slightly earlier.

Table I.—Bolting Record of Annual and Biennial Beets 54 Days After Planting in
Greenhouse at Salt Lake City, Utah.

With Gibberellic Acid Treatment Without Gibberellic Acid Treatment

Variety No. af Percent I 1Iung No. of Percent Bolting
Plants Bolting  Measurements Plants Boliing Measurements
- Ave. . ) | .-\v_g. Y
Height S.D. C.V. Height 5D, C.V.
cnt. o % cm., a %
Annuals
74411, fast
homozygous annual 10 100 9 100
74454, by generation 77 49.4  103.0 22.8 22 97 55.7 66.8 36.3 54
74482, slow annual 79 100 44.8 25.0 51 80 70 30.3 27.4 90
Biennials
CT5 X CT9 10 0 10 0
Tasco 6-286 10 30 9.7 10 0

With the first backcross to V18, population 74454, the ex-
pected 50 percent bolting was observed with untreated as well
as with treated plants on July 23, but the rate of bolting was
decidedly increased by the treatment.

In the slow-bolting annual, population 74482, there was 100
percent bolting with the gibberellic acid treatment on July 23,
but only 70 percent bolting without the treatment. Height ol

#Tasco 6-286 was furnished by Dr. George E. Rush of the Amalgamated Suzar Company,
It is a [ast. early-bolting biennial tvpe with a high degree of uniformity.
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the seedstalks of bolting beets without the treatment was also
much more irregular (Table 1). Bolting was observed to be
complete without gibberellic acid treatment for population 74482
from beets allowed to grow until August 11 or 73 days after
planting. The gibberellic acid treatment, therefore, had no
effect upon the classification as to annual or biennial, but it had
a very striking effect upon the rate of bolting.

With the biennial beets there was no bolting with or with-
out treatment in the F, hybrid between CT) and CT9. In the
fast-bolting inbred, Tasco 6-286, three of the ten beets receiving
the gibberellic acid treatment developed seedstalks with an
average height of 9.7 ecm. on July 23. All of the beets in both
biennial populations were allowed to remain in the greenhouse
bed under continuous illumination until September 12 but no
further increase in bolting was observed. The three bolting beets
in Tasco 6-286 turned vegetative and showed no material increase
in height over the measurements taken July 23. This reversion to
vegetative growth was similar in appearance to Gaskill's (1)
photographs of biennial NBI beets, after treatment with gibber-
ellic acid but without adequate thermal induction.

There was no reversion to vegetative growth with any ol the
annual beets. Annual beets in all populations developed normal
seedstalks regardless of whether or not they received the gibber-
ellic acid treatment. Specially selected slow-bolting types, the
very slowest individuals, were allowed to remain in the green-
house bed and mature seed was harvested from them.

Summary and Conclusions

Gibberellic acid treatment accelerated the rate of seedstalk
initiation and rate of seedstalk development in annual beets
grown under high summer greenhouse temperatures with con-
tinuous illumination. The environment was designed to provide
strong photo-induction with no opportunity for thermal induc-
tion. The effect of the treatment was most striking on slow-
bolting annual types. These results show that gibberellic acid
treatment has a decided effect on photo-induction when consid-
ered separately from thermal induction.
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