Effect of Gibberellic Acid on Sucrose, Purity
and Weight of Sugar Beets
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Gibberellic acid has been reported to incvease rate of growth
in many plant species (3. Inirial experiments with gibberellic
acid on sugar beets were concerned with increasing the rate of
seed stalk production (1), Following this, several workers re-
ported the effect of gihbercllic acid on sucrose and weight of the
sugar beetr root (2.3, 4). Petevson (3) veported that Appluamms
of 100 and 500 p.p.m. of gibberellic acid reduced sucrose and
tended to inerease yield. \()Nm and Wood (") showed that a
10 p P app ication resulted inoa root yield increase significant
at the 19, level and a sugar pmdmrmn increase significant at
lhe 59 level. Stour (4) concluded that gibberellic acid reduced
sugar pcn(maoc and respiration rate of root tissue when applied
to the growing points ol large sugar beets in the field.

In our work previously iepm*tcd (3), applications ol gibber-
clhic acid made in July, \uoust and September, resulted in re-
duced sucrose content. Tt was our thought that by making ap-
plications ol gibberellic acid earlier in the growing season, this
sterose reduction might be avoided. Also, earlier spring applica-
tions might increase leal surface more rapidiy dmmgj the longest
days of the year, resulting in increased production. This paper
veports results from such tests conducted i [958 and 1959,

Materials and Methods

Applications ol gibbereltic acid were made in concentrarions
of 10, 100, and 300 p.p.ma. at the rvate of 12 gallons per acre. Fach
concentration was applied from one to four times with the second,
thivd and fourth applications occurring 5, 10 and 15 days alter
the initial application was made on Tune 120 Thus, plots given
the initizd application veceived 10, 100 or 300 p.p.m. at the rate
of 12 gallons per acve. A second set of plots was treated twice
ar 12 gallons per acve with concentrations of 10, 100 or 300 p.pom.
The third and {ourth sets of plots were treated three and four
times respectively with concentrations of 10, 100 or 500 p.p.m.

of gibberellic acid at rhe rate of 12 gallons per acre,

The tests in both years were of vandomized complere block
desion. Plot size was one row 25 feet long. There were six
replications ol each treatment. One guard row was planted be-
tween each ploc to prevent adjacent plots from being affected

* Prant Breeder, Holly Sugar Corporation, Sheridan, Wyoming.
© Nmmhers in parentheses vefor 1o Hterature cited.
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at time of spraying. Al treamments were made with a hand
sprayer.  The entive plot was harvested for yield and sucrose
determination,
Experimental Results
Data for the two years was combined for analysis. The year
by treatment interaction was not significant. Significant rreat-
ment differences were obtained for all characters studied. Table
1 gives the data lor the treatments studied.

Table lL—Perfornwnce Data for Plant Spray Treatmenis Using Gibberellic Acid at
Sheridan, Wyoming, in 1958 and 1959,

< § g 2 g -
f E ; £ f; Z ¥ -E- : i z é
= .2 - A o % - = L o~
Cone. L 5w £ RS E% = ="
P.P.M ey z = 2 - = g
1 i 3553 IR7 1.4 3.5 4
10 2 R 17.7 Ind a3 3
e 4 I i 17.8 4.4 HNT 2
10 i 3215 17.6 1.4 a5 Y
G H 5120 8.0 150 027 I
o 2 EXAtE 7.6 IERS 2.4 .
1 3 5307 I8.0 7 8952 1.3
i 1 5524 {74 [ER a2.8 5.0
500 1 31494 178 IR et 1.0 ?
300 2 14970 174 g’ G2.3 75 121
500 3 F536% vE 113 52,6 36 192
SO0 4 j605 757 (R g8 8.4 [RE]
Cheoks 5272 17.8 its BERY 0 117
s (5% a4 14 ! B

G ibberellic acid a the vate of 12 gallons per acre.
2 Italicived values differ significantly from the cheek,
N0 material applied.

Yicld reductions occurred when three and four applications
of 500 p.p.n. of gibberellic acid were applied. There was also
an indication of sucrose reduction with two and three applica-
tions of 500 p.pan. of gibberellic acid although the fowr apphi-
cations of 500 p.p.an. treatment was equal to the check. These
reductions are reflected in fower sugar per acre for the three and
four 500 p.p.m. applications. Thin juice purity was Jowered
significantly with Tour applications of 300 p.pai. of gibberellic
acid. Bolting increased materially in the higher rates of treatment.

Summary

In 1958 and 1959 spray applications of gibberellic acid were
made on sugar beet plants in the last half ol June at Sheridan,
Wyoming.
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Single and multiple applications of 10 or 100 p.p.m. pro-
duced no crop response. Two, three and four applications of
00 p.pan tended 1o reduce tonnage, sucrose, sugar per acre
and thin juice purity and to icrease percent bolting. These
data indicate that it is doubtful that gibberellic acid applied
carly in the growing season under the conditions of these tests

will have a role in increasing sugay beet production.
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