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Effect of Treatment of Lettuce Seeds wth Fusicoccin and Other
Growth Regulators on Seedling Emergence at High Temperature

J. M. Nelson and G. C. Sharples

Summary

Lettuce stand problems in desert production areas are, in many
instances, related to high seedbed temperatures and the use of
seed coatings. We evaluated the use of fusicoccin and other
growth regulators to improve the performance of naked and coated
lettuce seeds at high temperature. Treatment of both naked and
coated seeds with fusicoccin markedly increased the rate and
total emergence of seedlings incubated at 35 °C for 10 hours
alternating with 23 °C for 14 hours.

In the hot desert regions of Arizona, it is often difficult to
obtain stands when lettuce is planted for winter production. One
of the major causes of poor stands is high soil temperatures at
planting time. In early fall plantings, wet seedbed temperatures
exceeding 27 °C tend to interfere with germination.

Another factor affecting seed performance is the use of seed
coatings. The inert coatings used to increase seed size to
facilitate precision mechanical planting tend to slow germination
by inducing stresses. Growers frequently report slow and erratic
emergence using coated lettuce seed.

A promising method of improving seed performance under high
temperatureconditions is the pretreatment of seeds with growth
regulators. The stimulating effect of gibberellic acid (GA) or
kinetin (K) on lettuce seed germination and emergence has been
demonstrated (Braun and Khan, 1976) (Braun et al., 1976).

However, these growth regulators have not been used successfully
in the field.

One recently discovered growth regulator, fusicoccin (FC),
appears to have potential for use on lettuce seeds. FC, a
compound produced by the fungus Fusicoccum amygdali Del., has
been very effective in overcoming the effects of high temperature
stress on seed germination (Braun and Khan, 1976) (Nelson and
Sharples, 1986). The objective of this study was to determine
the effect of FC and other growth regulators on the performance
of coated lettuce seeds germinated at high temperature.
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Methods

Treating lettuce seeds with growth regulators was accomplished by
soaking dry seeds in a solvent containing the desired compound or
compounds. Seeds of 'Empire and 'Coolguard' lettuce were soaked
for 4 hours in acetone alone or acetone containing 0.5 mM FC, 1.0

mM GA and 0.5 mM K alone or in various combinations. After
treatment seeds were air dried at 25 °C for 24 hours.

Seed coatings were applied by an accretion method mechanically in
a 46 cm rotary coating pan as described by Sharples (1981). The
coating material used was diatomaceous earth with a binder of 10%
gum arabic solution containing 1% glycerine.

Emergence tests were conducted in flats containing a uniformly
mixed loam soil. Twenty seeds per treatment were planted 4 mm
deep and water was added to bring the soil to 22% moisture. The
flats were placed in plastic bags and incubated in the dark at
either 33 or 35 °C for 10 hours alternating with 23 °C for 14
hours. Treated seeds were planted in the field in August at the
Mesa Agricultural Center but the test was abandoned after being
damaged by a rainstorm.

Results

Treating lettuce seeds with FC resulted in a marked enhancement
of emergence at high temperature. Seedling emergence of both
'Empire and 'Coolguard' lettuce was improved by FC (Table 1).
Coated seeds treated with FC had nearly the same total emergence
as FC treated naked seeds but emergence was slower for coated
seeds.

Combining FC with GA and /or K gave a slight improvement in the
emergence rate compared to FC alone when using naked seeds at the
very high temperature of 35 °C alternating with 23 °C (Table 2).

Total emergence from naked seeds was the same for all FC
treatments. The effectiveness of all treatments was greatly
reduced when seeds were coated. FC alone did stimulate emergence
of coated seed but resulted in only 30% total emergence at this
high temperature. Only the combination treatment of FC +GA +K gave
good final seedling stands when using coated seeds.

April 1986 Page 2



VEGETABLE REPORT

Subsequent studies have shown that FC at the 0.5 mM (340 ppm)
concentration inhibits lettuce seedling root elongation (Nelson
and Sharples, 1986). However, the inhibiting effect of FC on
root growth can be minimized by using a lower concentration (0.05
mM or 34 ppm) without greatly reducing its effectiveness in
promoting high temperature seedling emergence. Additional
testing is needed to determine if laboratory results with FC can
be repeated in the field under high temperature conditions.
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Table 1 - Effect of treatment of naked and coated lettuce seeds
with FC on seedling emergence Z from soil at high
temperature (33 °C for 10 hrs. & 23° for 14 hrs.)

Empire

Days incubated

Coolguard

Treatment 3 14 3 14

% Emergence
FC- coated 35 b* 84 a 15 b 88 a
Untreated -coated 0 c 0 b 0 c 1 c

FC -naked 55 a 91 a 35 a 91 a
Untreated -naked 0 c 0 b 0 c 6 b

* Means within columns followed by the same letter are not
significantly different at the .05% probability level according
to Duncan's Multiple Range Test.
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Table 2 - Effect of treatment of naked and coated Empire lettuce
seeds with FC, GA or R alone or in combination on
seedling emergence Z from soil at high temperature
(35 °C for 10 hrs. á 23 °C for 14 hrs.)

Naked seed

Days incubated

Coated seed

Treatment 3 5 10 3 5 10

X Emergence
Untreated 0 e* 0 d 1 e 0 b 0 c 1 d

FC 79d 91a 94a Ob 13b 30b
GA 7 d 11 c 16 c 0 b 0 c 4 d

K 1 e 3 d 6 d 0 b 3 c 9 c
FC+GA 84 ab 94 a 94 a 0 b 0 c 10 c

FC+K 89 a 94 a 95 a 0 b 3 c 23 b

GA+K 39 c 56 b 74 b 0 b 3 c 11 c

FC+GA+R 88 a 94 a 95 a 50 a 75 a 85 a

* Means within columns followed by the same letter are not
significantly different at the .05% probability level according
to Duncaá s Multiple Range Test.
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