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Mixing STS

Petal shattering has been a major problem
with seed propagated hybrid geraniums,
causing a mess in the greenhouse and making
the plantsdifficult to ship. Flower clusters look
good while in the greenhouse, but all the
petalsfall during shipment to the retailer.

Over the past few years, researchers have
found that silver thiosulphate (STS) eliminates
petal drop in hybrid seed geraniums. Silver
nitrate and sodium thiosulphate are mixed to
createsilver thiosulphate; this solution is then
sprayed when the first florets show color. Past
general mixing instructions for STS recom
mended using distilled water and stirring the
silver nitrate solution into the sodium thio
sulphate solution.

Dr. Royal Heins and his graduate student,
Harold Fonda, at Michigan State University,
recently tested various mixing methods to
determine how this might alter the effective

ness of STS in preventing petal drop. Their
basic objective was to determine acceptable
mixingmethods.

The following experiments were conducted at
MSU during November-December, 1982 under
natural low light conditions. They will be
repeated this spring under higher light
conditions.

First, Heins and Fonda determined the effect
ofpreparation concentration. Stock solutions of
STS were prepared at 100 times, 10 times and
at final concentration. These stock solutions
were then diluted to the same final concen
tration and sprayed on seed geranium florets,
resulting insuccessful prevention of geranium
petal shatter.

Further, they investigated whether the rate of
mixing (5 or 50 seconds) or the mixing order
changed the effectiveness. Silver nitrate was
added to sodium thiosulphate and vice versa.
All solutions were equally effective, however,
when silver thiosulphate wasslowly added the
silver nitrate, the solution turned yellow.
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Producers of tomato transplants often use
various cultural techniques to keep seedlings
short and stocky. Common height reduction
methods include withholding fertilizer, using
cool temperatures, limiting water and using
growth retardants. All these successfully re
tard the height of tomato seedlings, but what
effect does a producer's growing techniques
have on eventual yield?

In the spring of 1982, an experiment was con
ducted at Michigan State University to
determine what effect moisture stress, fertili
zer stress, B-Nine (SADH) and cold tempera
ture stress would have on the ultimate yield
and earliness of fruit of seedlings grown under
these conditions in the greenhouse.

Two cultivars were used in this study: 'Pik
Red,' a determinate vine type and 'Jet Star,' a
semi-determinate vine type. These cultivars
are both fresh market types that are well
adapted to Michigangrowing conditions.

The seed was sown on May 1,1982 and trans
planted on May 11 to cell packs (32 plants per
flat) containing a soil-less medium of peat-
perlite-vermiculite. The following treatments
weregivento the seedlings in thegreenhouse.
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Treatment 1 - Moisture stress - After trans
planting, the plants wereallowed to wilt before
being watered.

Treatment 2 - Fertilizer stress - These plants
were not fertilized after transplanting while in
the greenhouse.

Treatment3 - Use of growth retardant - This
groupof plants was sprayed with B-Nine (2500
ppm)fourdays after transplanting.

Treatment 4 - Control - These plants were
not stressed or treated with any growth
retardants.

Treatment 5 - Cold stress - The plants in this
treatment were transplanted, grown at normal
greenhouse temperatures for one week, then

Photo 1. Comparison of stress treatments on
tomatoes just prior to field setting: [left to
right] control, 2500 ppm B-Nine, moisture
stress, low fertilizer, cold temperatures.

STS solutions were also prepared at three
different pH levels (4, 7, 10) and at three
different temperatures (5,25,50°C). Again, all
were equally effective.

Water quality was tested by using distilled,
deionized, tap and deionized water containing
various salts commonly found in tap water to
prepare the solutions.

To date, all of the above methods of preparing
STS solutions have been effective in prevent
ing petal shatter in hybrid seed geraniums.
These results will have a major impact on
future recommendations for preparing STS.

As an additional part of their research, Heins
and Fonda have preparedSTS solutions which
wereplaced under various storage conditions.
These solutions willbe evaluated in early 1983.

This research was funded in part by the Bed
ding Plants Foundation, Inc., a non-profit
organization with the sole purpose of seeking
out and funding relevant scientific research
on bedding plants.

placed ina cold growth chamber (45-50°F) for
twoweeksbeforebeing planted in the field.

Theseedlings were planted in the field during
the first week of June at three locations: the
Sodus Horticulture Experimental Farm, So-
dus, Ml; a grower's muck field in Kalamazoo,
Ml; or at the Wayne County Cooperative
Extension trial grounds inWayne, Ml.

At each location, 320 plants were placed 5' x
24' in a randomized complete block design
witheight plants per plotand four replications.
The plant spacing was five feet between rows
and three feet between plants.

Data was taken weekly by harvesting all fruit
showing any colorand included the weight of
fruit in four categories: Large No. 1 (2 5/8"
diameter, perfect), Medium No. 1 (2 1/8" to 2
5/8" diameter, perfect), No. 2 (slight blemish
or smaller than 2 1/8" diameter) and culls
(those unsalable).

The results of the experiment indicate there
was no significant difference in total yield by
weight of Large No.1 fruit, Medium No. 1 fruit
or culls (Table 1). Additionally, B-Nine-treated
plants produced a significantly larger total
amount of No. 2 fruit than the cold treatment

based on hundred weight per acre (cwt/acre).

Plants treated with B-Nine produced signifi
cantly larger early yields of Large No. 1 and
No. 2 fruit than the cold treatment (Table 2).
However, treatments caused no difference in
the amount of Medium No. 1 fruit. The fact



that B-Nine-treated plants produce signifi
cantly more early fruit has been well docu
mented in previous literature.

There was little difference between the early
yield produced by the two varieties (Table 3).
However, 'Jet Star' had significantly larger
total yields of Large No. 1, Medium No. 1 and
No. 2fruit than did 'Pik Red' (Table 4).

This research indicates that many ofthe stress
treatments used did not greatly affect yield.
However, B-Nine did result in significantly
larger yields than the cold temperature treat
ment.

The authors would like to thank the Western
Michigan Bedding Plant Association for their
support of this research.

Table 1. The total yield in cwt/A of two vegetable varieties in three locations
under various seedling stresses.

Treatments

Moisture stress

Fertilizer Stress

B-Nine

Control

Cold Temperatures

LSD

Large No. 1

124.9

129.8

125.8

116.0

119.6

cwt/A = hundred weight per acre

Medium No. 1

37.8

31.5

35.4

39.1

32.1

Culls

64.2 38.6

65.8 39.8

78.4 44.3

66.7 35.9

53.9 33.0

19.7
—

13.7
—

Table 2. The early yield in cwt/A of two tomato cultivars in three locations
under five stress treatments.

Treatments

Moisture Stress

Fertilizer Stress

B-Nine

Control

Cold Temperatures

LSD.05

Large No. 1

53.9

59.1

65.2

55.2

49.1

13.5

Medium No. 1

11.2

10.9

12.7

11.6

11.1

18.7 12.8

19.4 12.6

25.0 16.2

23.3 12.3

17.7 12.3

6.5

Table 3. The early yield in cwt/A of tomatoes in three locations under five
stress treatments by cultivar.

Cultivar

Pik-Red

Jet Star

LSD.oi

Large No. 1

57.4

55.6

Significant at the 1% level.

Medium No. 1

10.6

12.4

No. 2

21.3

20.3

Culls

13.0

13.5

Table 4. The total yield in cwt/A by cultivar of tomato plants under five
different stress treatments at three locations.

Cultivar Large No. 1 Medium No. 1 No. 2 Culls

Pik-Red 107.7 27.8 68.9 38.4

Jet Star 138.6 42.5 62.7 38.2

LSD.oi
**

**
**

--

Significant at the 1% level.

UC Report On
Leafminer Studies

Insecticides available to California's green
house chrysanthemum growers for controlling
a serious leafminer pest reportedly aren't
doing the job, butfuture findings from ongoing
research at the University of California -
Riverside mayeventuallyfill the bill.

The new pest is a serpentine leafminer, Lirio-
myza trifolii (Burgess). It is preventing some
California flower growers from producing a
high quality, marketable crop of chrysan
themums.

Michael P. Parrella, assistant professor of en
tomology at the University of California,
Riverside, leads a comprehensive research
project aimed at developing a practical inte
grated pest management programfor the leaf-
miner pest.

Thepest leafminer has a tremendous potential
for developing resistance to insecticides. Study
findings show a 35-fold increase, on the
average, in the leafminer's resistance to new
pyrethroid insecticides and a 3-fold increase in
resistance to methyl parathion. The latter is
the most effective compound available today in
California forcontrol ofthe pest.

Research results show that methyl parathion
treatments today are providing, at best, about
60 to 70 percent control of the serpentine leaf-
miner. That isn't good enough. A control level
of 90 percent or better is needed. Crops such
as chrysanthemums have an aesthetic quality,
and any damage to upper leaves decreases
their market value.

The project's researchers are seeking manage
ment alternatives that will take into account

the pest's ability to develop insecticide resis
tance. Once an effective compound has been
found, they want to be able to use it in a way
that will minimize the pest's resistance build
up to it. The ideal chemical control approach is
development of an insecticide series that
would be complementary; the use of one com
pound would preclude the leafminer's develop
ment of resistance to others in the series.

Lastyear, four materials tested as foliar sprays
in the laboratory gave better than 90 percent
control of all stages of the target serpentine
leafminer: Avermectin, Afugan, Trigard and
Shell SD52618. Only one (Trigard 55C) was
found to be phytotoxic to chrysanthemums.
Next, chrysanthemum growers applied the
three safe materials in a commercial situation

where leafminer pressure was heavy. Aver
mectin performed exceptionally well followed
by Afugan and the Shell experimental formu
lation. A newTrigard formulation (75W) which
is not phytotoxic will be evaluated in a future
field trial.

The Shell material was found to be sensitive to
ultraviolet light used in greenhouses, and the
company has withdrawn it. The manufacturer
of Afugan, an important insecticide for leaf-
miner control on chrysanthemums in Europe,
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