
TABLE 1. Carnation Plant Survival in Amended and Nonamended

Steamed Greenhouse Soil • Santa Clara County, 1977-78.

Treatment 6

Percent survival at following
months after planting

11 12

Amended with Fusarium

wilt-suppressive soil 97* 94 87 73 64

Not amended with

suppressive soil 7JT 62 42 25 19_
'Means of five replications

TABLE 2. Carnation Plant Survival in Treatments Amending Steamed
Soil with Suppressive or Conducive Soil — San Jose, 1979.

Number of

Preplan! Treatment Rate (%) surviving plants*

So/7 infested with Fusarium wilt pathogen:
Suppressive soil 0.5 6.0 be

Suppressive soil 1.0 6.0 be

Suppressive soil 2.0 7.0 c

Conducive soil 1.0 4.8 ab

Nonamended

check
— 3.5 a

Soil not infested with Fusarium wilt pathogen:

Suppressive soil 1.0 6.5 be

Nonamended

check — 6.3 be

'Figures are means of four replications; those followed by the same letter are not signifi
cantly different at 95% confidence level.

genie organisms develops more rapidly and
is generally more severe in steamed or
chemically fumigated soil than in untreated
soil. The suppressive agents in a soil are of a
biological origin, since steaming and methyl
bromide fumigation destroy the suppressive
effects. Also, probably more than one
organism causes the suppressiveness. S. N.
Smith, Department of Plant Pathology,
University of California, Berkeley, has
recently shown that certain bacteria are
responsible for part of the effect.

Additional trials are being conducted with
wilt-suppressive soils in carnation plantings
in various parts of the state.

Arthur H. McCain is Plant Pathologist,
Cooperative Extension, University of Cali
fornia, Berkeley; Lyle E. Pyeatt is Farm
Advisor, Santa Clara County; Thomas G.
Byrne is Specialist, Department ofEnviron
mental Horticulture, University of Califor
nia, Davis; andDelbert S. Farnham is Farm
Advisor, Santa Cruz County. The research
was supported in part by a grant from the
San Mateo County Carnation Growers and
The Northern California Carnation Growers
Association. Carnation plants were do
nated by Yoder Brothers of California.

LOWERING ROSE GREENHOUSE TEMPERATURES
MAY BE FALSE ECONOMY

Thomas G. Byrne

Many greenhouse growers have been
attempting to deal with rising fuel costs by
reducing consumption through the use of
insulation, properly maintained equipment,
and other conserving measures. At best,
such steps have only served to slow some
what the rapid upward trend in heating
costs, as is illustrated by figure 1. The graph
shows the amount of gas burned at the Uni
versity of California field station green
houses in San Jose during the winters of
1971-72, 1975-76, and 1979-80, and its cost.
The data are for similar eight-week billing
periods, mid-December - mid-February.

The large decrease in the number of therms
used at San Jose between 1971-72 and

1979-80 was not sufficient to keep gas costs
from rising by 80 percent over the eight-
year period. The large amount of gas con
sumed during the winter of 1971-72 is
attributed to abnormally cold weather in
central California, combined with little in
the way of conservation. The greatly
reduced consumption during the winter of
1979-80, on the other hand, reflects not
only a mild winter but also the closing of
one greenhouse and the use of a number of
heat-conserving measures. Had gas con

sumption at San Jose been as great in
1979-80 as it was in 1971-72, its cost in
1979-80 would have been $1,770.00 rather
than $360.00.

Faced with similar cost squeezes in spite of
heat-conserving measures, many growers
have reduced night minimum temperatures
a few degrees below their usual setting. The
results of an experiment conducted at San
Jose during the winter of 1979-80 demon
strate that such a practice can, indeed,
reduce gas bills significantly. However,
such a practice — at least in the case of
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Fig. 2. Return crop production from December 18 harvest cut of
'Cara Mia' roses grown at 60° or 56° F night minimum tempera
ture, San Jose, 1979-80.

1971-72 1975-76 1979-80

Fig. 1. Gas consumption (therms) and cost (dollars) for eight-
week period, mid-December to mid-February, for three selected
years, floriculture greenhouses, U.C. field station, San Jose.

roses — may also reduce net income appre
ciably by delaying the harvest past a peak
market period.

The time of harvest and number of blooms

cut per day for a Valentine's Day crop of
'Cara Mia' roses grown at 60° F minimum
night temperature compared with that of a

similar crop grown at 56° F minimum is

shown in figure 2. Both treatments (N = 16;
one plant per square foot) had been grown
in 5-gallon containers in the same green
house at 62° F minimum until the previous
December 18. The stages of shoot maturity
at that time had ranged from full open buds
(about three days beyond normal harvest

stage) to those showing color but with
sepals not yet reflexed. The plants grown at
56° F minimum thereafter produced a

return crop total of 3.68 blooms per square
."oot of bed compared with 3.77 per square
foot for those grown at 60 ° F minimum — a
difference that is not statistically signifi

cant. Also, the average number of days to

harvest was only about 8 percent more (4'/2

days) for the cooler-grown crop.

These appear to be small differences when
the savings in heat are considered: 21.41 per
square foot of bed for the 60° F planting,
but only 12.8$ per square foot for the 56° F
planting. However, it should be noted that

90 percent of the 60° F crop was harvested
by February 10 — the planned market cut

off date — but less than 20 percent of the
cooler-grown crop was harvested by this
date. In addition, the normal spring crop
ping schedule was delayed appreciably in
the cooler planting (although no harvest
data were recorded after February 20).

Cost of Heating Two Similar Greenhouses Maintained at 60° Fand 56° F Minimum Night
Temperatures from mid-December, 1979, to mid-February, 1980.

San Jose U.C. Floriculture Facility

Cost per sq. ft. Cost pe r sq. ft. Cost per acre

greenhouse rose bed greenhouse
Heating period 60° F 56° F 60° F 56° F 60° F 56° F

<p CJ e q: $ $

12/17 to 12/30 3.13 1.55 4.81 2.39 1,362 676

12/31 to 1/13 3.84 2.70 5.91 4.16 1,674 1,177
1/14 to 1/27 3.99 2.22 6.14 3.42 1,738 968

1/28 to 2/10 2.92 0.93 4.49 1.43 1,272 405

Total 13.88 7.40 21.35 11.40* 6,046 3,226

'Actual fuel cost for 56'

1980.

F crop was 12.8c when harvest was completed on February 20,



It should be borne in mind that the winter

of 1979-80 was unusually mild in most Cali
fornia flower-producing areas. A cold
winter would be expected to magnify the
differences observed in this experiment,
because minimum temperatures would be
reached earlier in the night. It therefore
appears that lowering rose greenhouse tem
peratures a few degrees to save on heating
bills could easily prove to be false economy,

even discounting some of the other prob
lems that could occur under cooler condi

tions (such as higher incidence of Botrytis
flower blight or downy mildew). It also
appears that the apparently favorable
1979-80 production comparisons made with
the previous winter's crop by some "cool"
California growers may not be completely
valid because of the confounding effects of
the two seasons. In other words, last winter

may have been a relatively favorable winter
in which to "shave" night temperatures. In
any case, the practice ought to be evaluated
carefully in light of total season scheduling
requirements if production and net income
losses are to be minimized.

Thomas G. Byrne is Specialist, Department
of Environmental Horticulture, University
of California, Davis.

FOUNDATION SEED AND PLANT MATERIAL SERVICE
Raymond F. Hasek

Many Californians in the fields of pomol
ogy, viticulture, and ornamentals have not
been aware of or have not availed them

selves of the propagation materials offered
by the Foundation Seed and Plant Material
Service (FSPMS) at the University of Cali
fornia, Davis campus. It was originally
established in July 1958 to maintain virus-
tested stocks of cherry and grape cultivars
in a foundation block. Distribution of

propagative materials from these stock
blocks was to be a part of the State Grape
vine and Tree Certification Program. Since
its origin, the program has been expanded
to include additional species and cultivars
of fruit trees and some ornamentals. It was

not until 1973 that patented materials were
initially distributed.

The FSPMS provides a means by which
virus-tested, true-to-type plant materials
originating from industry as well as from
research programs of separate University
departments can be distributed equitably
and accurately to the public.

The primary objectives of the foundation
are: (1) to maintain and distribute registered
virus-tested clones of grapevines, fruit
trees, and ornamental plants to commercial
nurserymen and growers who participate in
the California Registration and Certifica
tion Program administered by the Califor
nia State Department of Agriculture; (2) to
assist University research departments in
the release of new cultivars from their plant
improvement programs; (3) to distribute

registered and nonregistered materials to
the general public and to research programs
within and outside the University.

Currently, operations of the FSPMS are
diversified. It maintains a vineyard,
orchard, and nursery of registered stock,
which is the basic virus-tested material for

the California Registration and Certifica
tion Program. This activity is assigned 30
acres for the orchard, vineyard, and nursery
area. Propagative materials, which include
scion wood, cuttings, and seeds, are distrib
uted through direct sales and/or through
special "grower agreements," with priority
given to commercial nurserymen and
growers who sell certified plants under the
voluntary California Registration and Cer
tification Program.

Surplus registered stock and available non-
registered stock are sold to the general
public without regard to how the propaga
tive material will be used. FSPMS performs
custom indexing and heat treatment for
owners of special selections and patented
cultivars. For instance, should a nursery
have a special selection of a cultivar that it
wishes to propagate and sell on the open
market, it can have the basic propagative
stock virus tested by the FSPMS. Owners of
patented plant materials may also use the
service to ensure a nucleus of virus-tested

plants from which an increase block can be
developed. These services are performed
upon written request and for prescribed
fees.

FSPMS receives propagating material from
cultivar-improvement programs of various
University of California research depart
ments and is the initial source of these culti

vars released to the general public. Patented
cultivars from University programs ar
being distributed upon special arrange
ments with the University of California
Patent Board.

FSPMS is self-supporting in its direct costs,
deriving income partly from the sales of
propagating materials (scions, budwood,
cultivars, and seeds) and partly from
"royalties" obtained through "grower
agreements" with commercial propagators
using FSPMS registered stock. Surplus
income, if any, is used to finance appropri
ate research projects performed in relation
to use of FSPMS material.

Anyone desiring information on availability
of propagative materials or on custom
indexing should direct inquiries to Leon
Cory or Susan Nelson-Kluk, Foundation
Plant Materials, Hopkins Tract, University
of California, Davis, California 95616, or
telephone (916) 752-3590.

Several hundred species and cultivars have
been virus indexed and are now available as

budwood, cuttings, or seeds from the
FSPMS foundation blocks. Following are
lists of the various types of ornament!
plant materials on hand as of May 15,1980.


