
What To Do About Problems

With Bedding Plant Seedlings

G. DouglasCrater
Extension Horticulturist
Univ. of Georgia
Athens, Georgia

Have you had problems with germination or
growth of your bedding plant seedlings? If so,
hopefully the following tips will help you pre
vent these problemsor overcome them. Listed
are the major problems with the probable
causes, followed with what can be done about
each problem.

1. Poor germination caused by improper
temperature. This can be prevented by
checking soil temperature. Be sure it
agrees with proper germination tempera
ture for variety.

2. Poor germination caused by improper
moisture.Thiscan be prevented by correct
watering, improved practices.

3. Poor germination caused by lack of light.
This can be prevented by checking which
species require light to germinate. Sow
these types of seed on top of soil.

4. Poor germination caused by damping off.
This can be prevented by the use of
steamedsoilfor germinationor a synthetic
soil that is sterile. Drench with recom
mended fungicide. Improve air circulation
and keepthe germinationarea clean.

5. Poor germination caused by high salts.
This can be prevented by not using soils
that have been heavily fertilized. Leach.
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6. Poor germination caused by methyl bro
mide damage. This can be prevented if
you make sure treated soil is well aerated.
Don't use on carnation or salvia plants.

7. Rotting seedlingat soil line caused by Rhi-
zoctonia. This can be prevented by apply
ingrecommended fungicide.

8. Poor seedling growth caused by improper
watering.This can be prevented bycheck
ing to be sure soil is well drained. Water
thoroughly so that some leaching occurs.
Don't let seedlings stand in water.

9. Poor seedling growth caused by lack of
fertilizer. Thiscan be prevented by check
ing to see if seedlings need nutrients; soil
test to determine how much and when to

apply.
10. Wilting of seedlings caused by high salts'

or improper watering. This can be pre
vented by checking with solubridge and
leaching forhigh saltsor bywatering thor
oughlyeach time youwater.

11. Weak, spindly growth caused by low-light
intensities or high temperatures. This can
be prevented by notkeeping in dark place
for long periods of time and using proper
growingtemperature.
Curvature of leaves caused by gas
damage. This can be prevented by clean-

12.

ing all burners and checking gas lines to
be sure there are no leaks.

13. Poor root growth caused by lack of phos
phorus. This can be prevented byapplying
superphosphorus to soil mix, or a phos
phoruscontaining fertilizer.

You should always try to avoid all seedling
problems, and the best way is to follow these
steps:

1. Always use a sterilized soil mix (artificial
mix) that contains proper nutrient levels.
Donot leave in open or let it become con
taminated.

2. Water properly and thoroughly each time
you water.

3. Use the proper temperature for germina
ting seedlings.

4. Checkwhether seed should be germinated
under lightsor in the dark.

5. Always keep the germination and growing
area clean and well maintained. Surface

sterilize benches and flats before using the
area.

6. Always keep records of planting dates,
times, amounts, and temperature, along
with other practices and procedures, and
your crops should be much better this
year.

Results of Research at Vineland

FrankIngratta
Research Scientist

Horticultural Research Institute of Ontario

Vineland Station

Threemajor areas of greenhouse vegetable re
search were continued in 1980. These were
cultivar evaluations of tomatoes and seedless
cucumbers, studies on soilless production
techniques, and energy conservation. This
paper will presentthe past year's results from

these experiments and briefly outline the im
plication of the research. In addition, the
cooperative project between the Ontario
Greenhouse Vegetable Producers' Marketing
Board (O.G.V.P.M.B.) and H.R.I.O. will be
outlined.

ENERGY CONSERVATION

Thesolargreenhouse project continued during
the 1979-80 heating season with somewhat
discouraging results.

Table 1 -- Natural gas and electric consump
tion of three test greenhouses (200m2)
with comparat ive energy costs. 1
September 1979 to 1 June 1980 (1 De
cember 1979 - 15 January 1980 and 1
March 1980 - 31 March 1980 omitted).

Natural Gas Electricity Costs

Control

(GJ) (GJ) (C$/m2)

291.8 20.2 5.09

Solar 277.6 26.2 5.19

SDP-16 301.6 16.9 5.17



EnergyConsumption

Daily records of energy consumption indicated
that during the period 1 September 1979 to 1
June 1980, natural gas usage was reduced
4.9%inthe greenhouse with the solar supple
ment (Table 1). The unit glazed with SDP-16
used 3.4% more natural gas but 16.1% less
electrical energy. Electrical consumption inthe
solarhousewas29.8% higher than the control
greenhouse. Consumption data do not include
thetimeperiod 1 December 1979 to 15January
1980 and 1 March 1980 to 31 March 1980 be
cause monitoring devices were found to be
faulty at that time. Assuming energy costs of
S10.00/GJ forelectricity and $2.80/GJ for nat
uralgas, the unit energy costs for the control,
solar and SDP-16 greenhouse were $5.09,
$5.19 and $5.17/m 2respectively.

Table 2 - Relative natural gas saving of an IR-heated house
compared with the conventionally heated house for
different periods

Period

IR

Average

Greenhouse

Air Tempera-
ture (QQ

Conventional

Nov. 7-12 10.4 10.4

Nov. 13-20 9.8 9.8

Jan. 2-7 9.2 9.3

Jan. 9-14 8.7 9.3

Feb. 14-20 9.4 9.6

Table 3 - Energy Conservation and Growing Media - Seedless Cucumbers

Medium

Average

Minimum

Temperature

Outside (°C)

1.7

-1.4

-6.7

-7.7

-7.1

Air

Blanket

Marketable Yield

No. per Plant

31/3 29/5 17/7

Total Wt.

(kg/m2)
Av. Wt.

(g/fruit)
Grade I

(%)
E

%

14

12

9

12

10

11

10

8

8

6

6

3

7

9

Strawbales

Soil

Warmed Soil

Oasis (Used)

Bags (Peat/

Vermiculite)

Oasis (New)

Peat Bags

14.3

10.7

14.3

10.4

12.8

10.2

12.6

9.1

12.9

10.3

11.2

8.8

10.9

9.9

32.0

27.9

31.3

25.9

30.7

25.3

25.1

22.0

25.9

19.8

23.6

21.4

22.8

21.8

46.4

40.1

46.8

37.1

42.3

37.8

35.2

29.5

36.2

27.2

32.6

30.3

30.1

29.9

40.0

33.6

38.6

30.1

33.9

29.3

29.5

24.0

29.4

21.6

26.7

23.2

23.9

23.6

586

569

562

552

545

527

570

553

553

540

557

522

540

536

96

92

91

88

94

88

97

96

95

88

97

97

96

91

Relative

Savings

(%)

40.0

40.7

33.0

36.6

36.3

Side Grades

L

%

47

45

41

41

35

37

33

32

38

36

38

25

25

34

M

%

30

31

S

%

9

11

41 9

36 11

39 16

39 13

38 19

42 18

36 18

37 20

38

44

45

40

18

28

23

17

Cultivar: Corona

Seeded: Dec. 14, 1979

Transplanted: Dec. 19, 1979
Planted on strawbales: Jan. 11, 1980

Spacing: 50 x 136 cm (0.68 m2/pl)

Size Grades: E = Extra Large - 43 cm and up
L = Large - 38-43 cm

M = Medium - 33-38 cm

S = Small - 28-33 cm

Plants were raised in 12.5 cm plastic pots with soilless mix under artificial light (20 hr/day).

This experiment was conducted in two identical greenhouses, one of which was equipped with an "Air
Blanket" as an energy conservation feature. The resulting saving in energy was approximately 30%.
The Air Blanket reduced the light intensity in the greenhouse by approximately 18-20% and increased
the relative humidity by about 5%.
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In addition, light transmission readings were
made for greenhouses glazed with SDP-16,
Monsanto602, and C.I.L. Durafilm 640. After
two years of exposure the transmission of
photosynthetically active radiation (PAR) was
reduced an average of 5.3% in the polyethy
lene greenhouses, while the SDP-16 house had
a reduction of 3.2% in PAR when compared to
the firstyear. After two years PAR transmis
sion was slightly higher through the Durafilm
640 than the Monsanto 602, but transmission
oflight over thetotal spectrum wasequivalent.

The use of low intensity infrared (IR) heating
provided significant energy savings inspecific
circumstances in commercial greenhouses.
Savings of 33-41% were recorded in glass
greenhouses in which carnations were grown.
No significant differences in soil or air
temperature were noted for the IR system
versusthe conventional heating systems. Both
longitudinal and lateral temperature distribu
tion are highly dependent on the layout of the
IR system. The amount of energy saved was
dependent on the outside weather conditions.
(Table 2).

An IR system installed in a plasticgreenhouse
at the research station showed no significant
energy savings. The permeability of poly
ethylene to IR radiation would suggest that
this type of heatingsystem would be less suit
able for free-standing polygreenhouses.

An "Air Blanket" system was installed in a
glass greenhouse at Vineland. The glass
greenhouses are freestanding units with a
ridge height of approximately five meters. In
stalling the airblanket ata maximum height of
three meters from the ground resulted in a
much reduced air volume in the greenhouse.
Energy savings for the spring crop were
approximately 35-40% when compared to an
adjacent glass greenhouse without any energy
conservation features. The double layer of
polyethylene reduced light levels at the crop
canopy by 15-18%. Dust particles and conden
sate collected on the upper surface of the
blanket, resulting in reduced energy efficiency
and light transmission. The system may be
adaptable for crops only requiring low light
and in large greenhouses where restricted air
volume does not result in greatly increased
relative humidity. Production of European
cucumbers (Table 3) was reduced in the
greenhouse with theairblanket.

II SOILLESS PRODUCTION SYSTEMS

Tomatoes were grown as a fall crop in soil,
peatbags andonoasis, a porous inert material
commonly used in floral arrangements. The
use of oasis is roughly equivalent to the rock
wool technique used in Europe. There was
some difficulty with original root penetration
intothe mediafrom transplants grown in peat
pots, but once established, the plants grew
with the typical development of plants in a
hydroponic arrangement. Foliage tended to be
reduced but fruit set was not hampered. The
oasis requires regular watering to maintain
proper moisture and nutrient levels. Yield
(Table 4) was best in the soil but percent of
firstgradefruitwas higher forthe soilless sys
tems. Equivalent results were achieved for
European cucumbers in the fall (Table 5). A
trial in the spring crop with seven different
growing media for European cucumbers
demonstrated the superiority ofstraw balesfor
an earlyplanting (Table 3).

Ill CULTIVAR TRIALS

In a trial of red cultivars for fall production,
Ontario Red 775 provided the highest total
yield but percentage of first quality fruit was
rather low, at 72% (Table 6).

All the cultivar trials were conducted at a
minimum night temperature of 16.5°C and
minimum daytemperature of20°C. Since the
Ontario lines were bred for lower cropping
temperatures, it is expected that yield advan
tages would have been more substantial at
lower airtemperatures. An observation trial of
numbered lines from Ohio and Europe indica
ted that there is excellent potential for devel
opment of new high yielding cultivars (Table
7). The lines from Ohio possess tolerance to
fusarium crown and footrotand appear to have
promising horticultural characteristics. Itmust
be stressed that this was only one small trial,
and large scale planting of these cultivars is
not recommended until further tests have been
conducted.

Table 5 - A Comparison of Growing Media for
European Cucumbers, cv Corona

Medium

Soil

Peat Bags

Oasis

Marketable Yield (fr/pl)
30/9 31/10 19/11

7.6

6.6

6.8

13.0

10.5

10.9

16.4

13.0

13.0

Total Wt,

kg/m2

12.74

10.92

10.36

Table 6 - Greenhouse Tomato Cultivar Trial, Fall 1979

Avg. Wt. of Grade IMarketable Yield (kg/pl)

Cultivar

Onthybrid 775

Supplier

H.E.S.

Grade I

2.65

Total

3.66

Fruit (g)

133

(%)

72

Jumbo Bruinsma 2.55 3.35 162 76

Vendor Stokes 2.74 3.22 129 85

G.S. 203 Goldsmith 1.98 3.00 161 66

G.S. 130 Goldsmith 2.27 2.88 180 79

Onthybrid 777 H.E.S. 2.35 2.84 119 83

Seeded: July 6
Transplanted: July 13
Planted: Aug. 13
Spacing: 80 x 45 cm

Harvest: Sept. 27 - Dec. 6

Table 4 - A Comparison of Growing Media for Greenhouse Tomatoes

Medium Marketable Yield (kg/pl) Avg. Wt. of Grade I

Soil

Grade I

3.15

Total Fruit (g)

3.75 125

(%)

84

Oasis 2.82 3.05 134 92

Peat Bags 2.71 2.98 130 91

Seeded: July 6
Transplanted : July 13 (10 cm Jiffy pots)
Planted: Aug. 13
Spacing: 80 x 50 cm

Harvest Period: Sept. 27 - Dec. 6

IV O.G.V.P.M.B.

The Ontario Lottery commission has provided
$140,000 over three years to fund greenhouse
research. The O.G.V.P.M.B. has decided to
channel the monies into a project carried out
by research personnel at H.R.I.O. The project
includes three basic areas. These are supple
mental lighting for greenhouse vegetables,
alternate food crops for greenhouse produc
tion, and use of low intensity infrared for
greenhouse heating. All experiments will be
conductedincommercial greenhouses.

The supplemental lightingstudies will include
extending a fall cropuntilJanuaryand lighting
a spring crop from transplant production in
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December until May. The objective is to
establish potential for increased productivity
using lights and for making domestic produce
available year round. Three lighting regimes of
ambient, 16 hr. and 20 hr., will be established
for cucumbers and tomatoes. Response of
cultivars and plant spacing will also be
monitored.

Currently thegreenhouse vegetable industry is
based almost exclusively on tomatoes and
cucumbers. If the number of food crops which
can be grown can be expanded, it will broaden
and strengthen the economic base of the
industry. Management trials of peppers,
eggplant, melons and zucchini have been
carried out in the fall of 1980 and will be ex
panded in the spring of 1981. Determination of

economic viability is the key issue in these
trials.

As indicated, research of IR systems was
initiated in 1979. Thesetrials will be expanded
under the O.G.V.P.M.B. project to include a
cucumber grower in Essex county. The effects
on a tall growing crop which develops an
extensive canopy will be measured.

These data represent only the highlights of
vegetable research at Vineland in the past
year. Iffurther information is required on any
of the projects, this can be obtained by
contacting the author at the Horticultural Re
search Institute of Ontario, Vineland Station.

Presented to 2nd Canadian Greenhouse Con
ference-Novembers, 1980, Guelph, Ontario

Table 7 - Cultivar Tri al (Observation) of Greenhouse Tomatoes, Sprinq 1980

Marketable Yield Avq. Wt.
Cultivar

79W177

Supplier

Van Den Berq

(kq/plant) (qr/fr.)

155

Grade I (%)

857.1

B77.435 Van Den Berq 6.8 115 80

CR9 OSU 6.8 133 77

79W.175 Van Den Berg 6.7 151 77

CR3 OSU 6.6 148 76

CR6 OSU 6.4 151 77

Hg 77.459 Van Den Berg 6.2 136 70

CR7 OSU 6.0 115 77

CR4 OSU 6.0 109 83

CR1 OSU 5.8 124 82

Vendor Stokes 5.4 126 75

MR 13 Stokes 4.3 134 77

BPI Conferences Are

International

Experiences

BPI's annual bedding plant conferences have
continued to grow in the depth and variety of
experiences they offer, with something new
and different for the increasing number of
attendees each year. One of the most interest
ing aspects of these yearly events is the diver
sity of cultures represented. For instance, this
year's 14th International Bedding Plant Con
ference will feature a host of speakers from
several different countries, including Herr Dr.
Von Hentig of Germany, Takashi Saito and
Shunichiro Suda of Japan, Galvin Wilton of
South Australia, and George Gay of Australia,
who will be making presentations throughout
the conference.

At the International Dinner and Program,
there will be presentations on the bedding
plant industry in Europe, Australia, and New
Zealand. The international flavor of the con

ference will also be greatly enhanced by the
cultural diversity of Seattle itself, with enter
tainment at the dinner by the Seattle Fujima
School of Japanese Dance.

With so many countries and cultures repre
sented, the conference is sure to be a fascin
ating and informative experience for all.

Seattle

Seattle

Conference

Committees

Once again, BPI would like to thank the Local
Arrangements Committees for their enthusias
tic efforts in planning and coordinating the
14th International Bedding Plant Conference
and Second Trade Show, to be held October 4-8
in Seattle, Washington. The following persons
have been instrumental in developing a
conference program sure to please everyone
involved.

Co-Chairmen

Ed Markham, Vaughan-Jacklin Corp., Kent.
Wa.

Egon Molbak, Molbak's Greenhouse,
Woodinville.Wa.

Coordinator

Bernard Wesenberg, Washington State Uni
versity, Puyallup, Wa.

Coordinator & BPI Liaison

William H. Carlson, Michigan State Univer
sity, East Lansing, Mi.

Local Arrangements Committees

Trade Fair-Jack McConkey, Chairman
Standing BPI Trade Show Committee

Budget& Finance - Jerry Wilmot, Chairman
Egon Molbak

Program - Ken Maekawa, Chairman
Ed Markham, Ben Kodama, Herb Noji,
Henry Mollgaard, Kunio Otani

Auxiliary Program - Carolyn Guis, Chairman
Laina Molbak, Barbara Shinoda, Cory
Brown, Tomi Mano

Tours - Henry Mollgaard, Chairman
Bob Mizukami, Dominic Rastelli (All bus
transfers for all events), Ed Markham

Publicity- Paul Shinoda, Chairman
Bob Mizukami, Mike Nienaber

Registration - Greg Mizukami, Chairman
AndySmith, George Sakita

Hotel Arrangements - Kunio Otani, Chairman
Egon Molbak

Food Service- Earl Dedman, Chairman
Greg Mizukami, Jim Maresh

Decorations & Landscaping - Jim Nash, Chair
man Bod Chittock, Svend Poulsen

Awards - Ted Swanson, Chairman

Sunday Night Reception - Henry Mollgaard,
Chairman

Monday Night to Kiana Lodge - Bob Moll
gaard, Chairman Dominic Rastelli

Entertainment [Banquet, Etc.] - Tom Char-
boneau, Chairman

Projection Equipment & Preview Room - Jim
Youngsman, Chairman

Bernard Wesenberg and Paul Shinoda make
arrangements for conference.
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