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DON'T LEACH TWICE
Jay S. Koths

Reprinted from
Connecticut Greenhouse Newsletter

is reduced.

Soil particles are held together by
various cementing agents. These vary
in composition, many of them being
organic colloids. These lose their
cementing ability when wet. Any
pressure or running water will tend
to destroy the soil structure and cause
compaction.

In benches, the ideal time to leach
a soil is just prior to removal of an
established crop. If the soil is leached
7 to 10 days before a crop is removed,
it will dry to a desirable moisture
level and may be readily prepared.
An established crop will not suffer
from this treatment.

The relative efficiency of salt re
moval by single leaching vs. double
leaching is, of course, different. When
the water is applied in one leaching

in a relatively short time period,
rather than in two separate periods,
more water is required. When leach
ing with 3 to 5 gallons of water per
square foot, perhaps 10% more water
is required to remove the same
amount of soluble salts. The cost of

this additional water is insignificant
in comparison to the damage which
may occur from two lighter, separate
leachings and the additional labor
cost of two leaching operations.

Since leaching is more effective
over a longer period of time, trickle-
type, automatic watering systems are
especially effective. In this way, sev
eral hours are required to apply 3 to
5 gallons per square foot. Damage to
soil structure is minimal. Oxygen is
not limited during leaching since the
water carries some oxygen from the
air as it slowly trickles into the soil.

In summary, apply all the water
necessary for leaching in one con
tinuous period. Apply it as slowly as
practical, with automatic trickle sys
tems if possible. And don't leach
twice.

Several articles have appeared that
recommend a double leaching to re
move soluble salts from greenhouse
soils. Water is applied to provide
some leaching. Then after several
hours, the soil is leached again to re
move the salts that have dissolved.

This is a risky procedure. Don't do it
unless you are certain that your par
ticular soil or the crop being grown
will not suffer.

A soil which has been saturated

with water for several hours is vulner

able to structural damage. Think of
similar situations. Don't walk on a

soggy lawn. Don't plow a field while
it is muddy. So remember, don't leach
twice.

The detrimental effects of double
leaching generally fall in two classifi
cations — structure and aeration.
Oxygen levels are reduced in soil
when water is applied since air is dis
placed by the water. Respiration by
microbes, insects and plants uses some
of that which remains. The reduction
of oxygen is intensified since the soil
channels are filled with water and
diffusion of new oxygen into the soil
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Pennsylvania State University, Uni
versity Park, Pennsylvania, will host
the 30th Intercollegiate Flower Judg
ing Contest on Friday, April 16, 1971,
announced Jack Kaufman, Society of
American Florists, and Dr. John Mas-
talerz, Pi Alpha Xi — Presidents of
the two organizations which annually
sponsor this event. Dr. Peter Pfahl
will serve as contest chairman.

Already, Dr. Pfahl has developed
elaborate plans which are expected
to draw a minimum of twenty com
peting teams from colleges and uni
versities across the country. Friday,
April 16, will be a more-than-full day
with a tour, the contest, a banquet,
and discotheque scheduled.

The Intercollegiate Flower Judging
Contest provides college students who
are studying floriculture with an op
portunity to gain practical experience
in judging flowers and plants and
with a chance to meet with leading
professors, florists, and other students.
The contest fostered, in part, by funds
from the Foundation for Floriculture,
provides awards plus $750 to par
tially help defray travel expenses of
the competing teams. The awards,
which will be presented by SAF Ex
ecutive Director John Walker, include
the coveted George Asmus Cup for
the winning team and Mrs. Albert
Herr Memorial Cups for the second
and third-place teams.
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EFFECTS OF LOW MOISTURE

STRESS ON THE GROWTH

OF RED AMERICAN BEAUTY ROSES

Soilless media are theoretically ideal
plant growth substrates. These media
offer a challenge to both grower and
researcher. They offer an opportunity
for the commercial grower to more
efficiently produce his crops. They of
fer an opportunity for the researcher
almost to duplicate commercial grow
ing conditions and therefore easier
for him to translate research data for
commercial use.

In the early 1940's, soilless media
(gravel) culture for commercial flori
culture received considerable atten
tion largely because of the efforts of
Professor Alex Laurie and Doctors D.
C. Kiplinger, O. W. Davidson, K.
Post, and J. G. Seeley. Although a few
commercial rose growers tried this ap
proach, few were ever completely
successful. Their lack of success was

due to many factors which included
initial high investment costs for equip
ment, lack of a wide choice of high
analysis soluble fertilizers and lack of
analytical resources for nutrient con
trol. Technological advances in fer
tilizers, irrigation systems and meth
ods of analysis have reduced the risks
in these areas. Higher dollar incomes
for flowers and higher labor costs
have increased the interest of many
commercial growers in more precise,
automated growing methods.

Professor W. D. Holley (1967) of
ColoradoState University, through his
work on inert media culture with car
nations, has stimulated the commer
cial flower grower into a renewed

Dr. John W. White
Perm State University

interest in soilless media (gravel) cul
ture. Under environmental conditions

common to eastern Colorado, Hanan
and Jasper (1968) found maximum
growth of carnations when moisture
stress was minimum. Holley and
Goldsberg (1968) reported a similar
response for 'Forever Yours' roses
grown in Idealite. They suggested
that had scoria (volcanic rock) been
watered more frequently the results
in scoria would probably have been
the same as Idealite.

Solar radiation levels in the middle

Atlantic area are considerably less
than those common to eastern Colo

rado, especially during the winter
months. Whereas, moisture stress has
been shown to be a major factor
limiting the growth of carnations and
roses in Colorado; this may not be
the case in areas with lower solar

radiation levels. This study was de
signed to evaluate the effects of low
moisture stress on the growth of roses
in Pennsylvania.

Methods and Materials
Neither Idealite, which is the trade

name for a calcined illite shale, nor
scoria were readily available in Penn
sylvania. However, several coarse ag
gregates were available which pro
vided similar physical characteristics.

The media used were:

51. Bedford silt loam: coarse
sphagnum peat moss: No. 2
horticultural perlite (50:25:
25 by volume)

52. Anthracite (No. 5 grade)
53. Lelite sand: coarse sphagnum

peat moss (50:50)
54. Lelite sand

55. Freelite (-No. 4 + No. 14)
Medium SI is the standard soil

mixture used in experimental studies
at Penn State. Anthracite1 (S2) was
used because it is a relatively inert,
inexpensive, coarse aggregate readily
available in Pennsylvania. Lelite (S3
and S4) is an expanded metamorphic
carbonanceous shale which has been

mined with anthracite coal. The shale

Table 1. Soil test results of the 5 media used. Samples were taken prior to steaming and
prior to adding fertilizers.

NO -N Sol-salts

ppm (KxlO-5)
pH P

(lbs/A)
K Mg

(meq/lOOgm)
Ca CEC

SI Soil mixture 48 40 6.3 16 0.24 1.4 8.0 12.0
S2 Anthracite 22 50 4.0 78 0.16 0.1 0.8 5.0
S3 Lelite: peat 32 42 5.4 20 0.20 2.0 1.4 10.2
S4 Lelite 10 22 7.1 18 0.20 0.2 0.7 1.2
S5 Freelite 17 30 7.7 36 0.15 0.2 2.2 2.6
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is treated to remove the coal, wood
particles and iron, crushed and ex
panded at 2800°F. This physically
and chemically is the closest media to
Idealite which can be found in Penn
sylvania. Lelite sand is graded %6"
by 0 and weighs approximately 56
lbs. per cu. ft. loose and dry. Free
lite (S5) is a special type of flyash
which has been screened, processed,
extruded and reheated to 2000°F to

produce a ceramic like product simi
lar to a crushed clay pot. The -No. 4
to -4- No. 14 grade freelite was used
which provided a range of particles
between %4" and %". Soil test re
sults for the 5 media are given in
Table 1. Samples were taken prior to
steaming and prior to adding fer
tilizers.

The fertilizer programs (per 1000
gallons of water) were:

Fl. 3/19/69 to 7/30/69
2.3 lbs. Potassium nitrate

2.3 lbs. Calcium nitrate

0.8 lbs. Ammonium nitrate

2.3 lbs. Magnesium sulfate
1.5 lbs. Mono calcium phosphate
0.8 oz. Borax

0.8 oz. Chelated iron

7/31/69 to 5/20/70
2.5 lbs. Potassium nitrate

2.7 lbs. Ammonium sulfate

0.4 lbs. Magnesium sulfate
0.8 oz. Chelated iron

F2.

3/19/69 9/9/69
to to

9/8/69 5/20/70
3.3 lbs. 4.1 lbs. 21-7-7 acid2

4.4 lbs. 5.6 lbs. 15-15-152

Fl and F2 supplement
3/30/70 and 4/30/70
10 lbs. Calcium nitrate

10 lbs. Magnesium sulfate
10 oz. Chelated nutramin

Both fertilizer programs were de
signed to supply 100 ppm of nitrogen
in the irrigation water and a balance
of other elements. Gypsum, Alcan
Magnesia3 (36% magnesium) and 20%
superphosphate were incorporated in
to the media prior to steaming at the
rates of 5 lb, 5 lb and 10 lb per 100
sq. ft, respectively. All plots were fer

tilized on March 3, 1969 with 21-7-7
acid at 10 lbs per 100 gal.

Adjustments were made in the fer
tilizer programs as the experiment
progressed. Calcium nitrate and
monocalcium phosphate were de
leted from the Fl program because
of solubility problems in the concen
trated stock solution. Borax was

changed to less frequent application
because of leaf symptoms which ap
peared to be indicative of boron toxi
city. This observation was later con
firmed by leaf analysis.

Periodic soil and leaf analyses were
used to monitor the plant's nutrient
status. Ammonium sulfate was sub

stituted for ammonium nitrate to
lower the pH and increase the avail
ability of trace elements.

The two fertilizers used for F2
were alternated weekly. The F2 levels
were increased about 25% on Sep
tember 9, 1969 to help maintain rates
of fertility in proportion to demand.
Monthly fertilizer supplements were
begun March 30,1970 for both Fl and
F2 to increase the levels of calcium,
magnesium and trace elements. The
monthly supplement was used in ad
dition to the scheduled fertilizer for
a particular day.

The irrigation regimes were:
Wl. Daily
W2. At 0.1 bar by electric ten-

siometer

For The
Discerning
Grower

W3. Twice per day
W4. Constant drip—12 hrs. daily

Fertilizers were applied at each ir
rigation. All irrigation regimes were
designed to supply 1 gal. of water
per sq. ft. (per plant) daily. Water
was applied to plots in regimes Wl,
W2 and W3 as a spray through nylon
nozzles and perimeter mounted %"
plastic pipe (Gates system). Water
was applied to plots in regime W4 as
a slow drip through soaker type plas
tic hoses (Chapin4 ooze tubes) from
6 A.M. to 6 P.M. daily. The daily
cycle and twice per day regimes were
actuated at 9 A.M., 9:30 A.M. and
1:30 P.M., respectively by time clocks
and solenoid valves. The 0.1 bar re
gime plots were actuated by Irro-
meter5 electric tensiometers and sole
noid valves. Because of poor contact
between the porous ceramic tube of
the tensiometer and the coarser media
(S2, S4 and S5), these regimes were
not maintained at less that 0.1 bar
tension. The surface 2 to 3 inches of
those media was often quite dry.
Plants in these plots occasionally
wilted before the irrigation system
was actuated.

Roses were being grown in 5 media,
each receiving 2 fertilizer programs.
The 10 combinations of media and

fertilizer program each were irrigated
at 4 different frequencies. The 40
treatments were replicated 5 times in

ALL THE BEST AND LATEST

SEEDS FOR POT PLANT GROWERS

Write for 1971 Catalog

RAYMOND A. FLECK, INC.
1139 Street Road Southampton, Pa. 18966

Phone: ELmwood 7-9200 — Area Code 215
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a split-split plot design with 3 ob
servations (plants) per replication
(plot).

%& Winandy flat-bottom beds were
filled with the respective media to a
depth of 6". Slots in the bottom of the
beds were covered with saran net

ting to prevent loss of the coarser
media. 'Red American Beauty'0 (XXX
grade) roses were planted February
21, 1969. The plants were misted sev
eral times daily until new growth was
ready to be pinched. All plants were
soft pinched twice. The first flowers
were cut May 14, 1969 and daily
thereafter. Length and weight mea
surements were taken for each flower

cut and along with yields were sum
marized by plots.

Results and Discussion

Table 2 is a general summary of
the effects of all 40 treatments on

various growth measurements. The
data are ranked in relation to the qual
ity index value. The quality index
(Q. I.) value was calculated using the
formula: yield x (wt/lt) = Q.I.; where

1^ It is the mean stem length in centi
meters, and wt is the mean weight in
grams per flower of all flowers cut per
plot.

Q. I. represents in a single value
all of the characteristics which ex

emplify productivity and quality in
a rose plant. The greater the Q. I.
the more desirable the treatment.

Fls x It is an important guide to the
economic value of the flowers cut.

Since rose prices are based primarily
on stem length, if the numbers in this
column were multiplied by the price
per centimeter received by a grower,
the product would be his gross dol
lar return per sq. ft. of growing area.
The calculation of gross return as
sumes that the individual flowers

would be above an established mini

mum length and weight. A minimum
weight to length ratio has not been
established for roses, but it is sug
gested that 0.39 g/cm be used as the

, minimum ratio for 'Red American
jjjj^ Beauty' for the purpose of selecting

superior treatments in this experiment.

In general, plants with the highest
Q. I. values were grown in the lelite
peat mix (S3) or in the soilmix (SI).
The lowest Q. I. values occurred when
plants were grown in freelite (S5).
Plants grown in anthracite (S2) or in
lelite (S4) had intermediate Q. I.
values.

Zinc and copper deficiencies were
common to plants grown in freelite
(S5) because of the inherent high pH
of this media. Growth was stunted be
cause of these deficiencies, which
lowered the yield and stem length

and thus lowered the Q. I.
There appeared to be no differ

ences in growth which were attribut
able directly to the fertilizer pro
grams. Both programs were apparent
ly providing sufficient nutrients for
the plants for the media and irriga
tion regimes being studied.

In general, daily irrigations (Wl)
constant drip (W4) and twice daily
(W3) regimes produced plants with
higher Q.I. values than the 0.1 bar
(W2) irrigation regime.

Plant growth was reduced by high-

Table 2. Effects of the interaction of 5 media, 2 fertilizer programs and 4 irrigation regimes
on the growth of 'Red American Beauty' roses harvested from May 14, 1969 to
Feb. 15, 1970.

Q.I.1 Yield length weight wt./lt. yield x It.

Treatments per plant (cm) (g) (g/cm) (fls x cm)

S1F1W1 14.0 33.3 55.0 22.9 0.42 1832

S3F2W1 13.8 35.3 56.6 22.1 0.39 1998

S1F1W4 13.6 33.9 56.7 22.7 0.40 1922

S3F2W4 13.6 35.0 56.2 21.7 0.39 1967

S3F1W1 13.4 31.9 56.5 23.5 0.42 1802

S3F2W3 12.8 31.2 58.9 24.4 0.41 1838

S4F2W3 12.8 32.9 56.7 21.6 0.39 1865

S4F2W1 12.7 34.3 56.4 21.0 0.37 1963

S1F2W1 12.6 33.1 56.7 21.6 0.38 1878

S3F1W4 12.3 29.9 58.0 23.7 0.41 1734

S2F1W4 12.3 30.7 57.2 22.7 0.40 1756

S4F1W3 12.2 30.5 58.1 23.2 0.40 1772

S1F2W3 12.2 29.7 57.1 23.2 0.41 1696

S1F1W3 12.1 30.9 56.4 21.8 0.39 1743

S2F1W1 12.0 29.9 56.4 22.5 0.40 1686

S5F2W1 12.0 31.6 55.7 21.1 0.38 1760

S1F1W2 11.9 30.5 57.2 22.5 0.39 1745

S4F1W1 11.8 28.9 57.9 23.8 0.41 1673

S3F1W3 11.8 29.5 57.3 23.0 0.40 1690

S5F2W3 11.5 29.5 55.9 21.6 0.39 1649

S2F2W1 11.5 31.0 55.6 20.6 0.37 1724

S1F2W4 11.5 30.3 55.3 20.3 0.38 1676

S2F2W4 11.4 30.1 53.4 20.5 0.38 1607

S4F2W4 11.3 29.0 52.3 20.5 0.39 1517

S1F2W2 11.2 28.7 56.5 22.0 0.39 1622

S2F2W2 11.2 28.1 55.8 22.5 0.40 1568

S3F2W2 11.0 29.0 55.7 21.4 0.38 1615

S2F2W3 10.9 26.5 54.7 22.7 0.41 1450

S5F1W1 10.8 25.2 56.8 24.2 0.43 1431

S5F1W3 10.8 27.7 55.5 21.7 0.39 1537

S2F1W3 10.6 26.6 57.1 22.7 0.40 1519

S4F1W4 10.5 26.9 58.3 22.7 0.39 1568

S5F1W4 10.3 26.3 56.9 22.1 0.39 1496

S5F2W4 10.1 26.5 54.6 20.8 0.38 1447

S4F2W2 10.1 25.8 48.1 18.1 0.39 1241

S3F1W2 10.0 26.3 54.4 20.7 0.38 1431

S5F1W2 9.6 25.3 52.2 19.6 0.38 1327

S2F1W2 9.4 23.5 52.1 21.1 0.40 1224

S4F1W2 9.0 24.3 51.6 19.2 0.37 1254

S5F2W2 6.3 15.8 49.4 20.0 0.40 1224

Q. I. calculated using the formula yield x (wt/lt; where It is the mean stem length in centimeters and wt
is the mean weight in grams per flowers cut per plot.
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er moisture stress in the 0.1 bar re

gimes because of poor contact be
tween the porous tube and the media.
This effect was more obvious in the

coarser, more uniform structured

media, anthracite (S2), lelite (S4)
and freelite (S5). The tensiometers
functioned satisfactorily only in the
soil mix (SI).

The combinations of media, fer
tilizer program and irrigation regime
which produced plants with the high
est Q.I. values were SIFIWI,
S3F2W1, S1F1W4, S3F2W4, S3F1W1,
and S3F2VV3. Four of these 6 com

binations had the lelite peat mix as a
medium; of these 4, 2 were irrigated
daily, once twice daily and one with
constant drip. Two of these 6 com-

1 The anthracite and part of the funds for
this project were furnished by the Mineral
Preparation Department under Project
"Operation Anthracite Refuse."

- Donated by Robert B. Peters Company,
Allentown, Pa.

3 A trade name of a product derived from
the natural mineral brucite.

4 Chapin Watermatics, Inc. 368 N. Colo
rado Ave., Watertown, N. Y.

5 Irrometer Company. P. O. Box 2424 River
side, California.

'• Red American Beauty roses were donated
by Jackson and Perkins Co. 215 Riverside

Avenue, Newport Beach, California.

binations had the soil mix as a med

ium, one irrigated daily and the other
with constant drip. Three of the 6 had
received fertilizer program 1 and the
other 3 fertilizer program 2.

Media S2, S4 and S5 may have pro
duced plants with higher Q.I. values
when irrigated with the constant drip
regime if a different irrigation dis
tribution system had been used or if
they had contained some small capil
lary pores. The Chapin ooze system
at a 12" spacing did not distribute
the irrigation solution well enough
for these coarser media.

Conclusions

This study will be continued with
several adjustments in procedure.
Another Chapin ooze tube will be
added to media S2, S4 and S5 plots
to reduce their spacing to 6". The 0.1
bar irrigation regime will be changed
to a daily regime applying % gallon
of solution per sq. ft. The fertilizer
programs will continue to be adjusted
according to leaf analysis results.
Plants will be pruned back during
the summer and pinched to develop
cropping cycles which coincide with
commercial practices.

The results of this study should be
considered a progress report of find

HENRY F. MICHELL CO. KING OF PRUSSIA, PA.
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ings and not indicative of recom
mended practices for commercial
growers. Several years of study, using
the factors of media, irrigation re
gime and fertility program, will be
necessary before general recommen
dations can be made.

THE LATEST ON

PLANT DISEASES
Lester P. Nichols

Plant Pathology
NEW FUNGICIDE RECEIVES

LABEL CLEARANCE

Benlate (formerly Du Pont Fungi
cide 1991) has received label clear
ance for use on field and greenhouse
roses for the control of powdery mil
dew and black spot and on field and
greenhouse flowers and ornamentals
for the control of powdery mildew
and Botrytis Grey Mold. The fungi
cide is now available through com
mercial suppliers. Benlate is a wet-
table powder containing 50% benomyl
[Methyl l-(butylcarbamoyl)-2-benzi-
midazolecarbamate].

Research carried out with Benlate

on azaleas indicate that it is extremely
effective for the control of Cylindro-
cladium disease.

"PETERS FERTILIZERS"

A complete line of soluble and long-

life fertilizer formulas specially de

signed for the commercial grower and

manufactured by

ROBERT B. PETERS CO., INC.

the trade's leading commercial soil

test laboratory. Drop a card for com

plete price list and your free bro

chure, "The Peters System Of Soil

Fertility Control."

ROBERT B. PETERS CO., INC.

I
I 2833 Penna. St.
I

Allentown, Pa.


