Those which responded well to the
hydrosolaric ~ system; Philodendron
plants developed very rapidly, with
huge dark green leaves, many off-
shoots, and a long and spreading root
system. Gardenia and Ficus had difficul-
ties adjusting at first, but subsequently
developed very well. Anthurium devel-
oped excellent growth with many large
flowers as compared with the plants
growing in a conventional greenhouse.
The Anthurium root system was con-
centrated in the upper layer of the tuff,
and did not penetrate through the
basket. Brassaia adjusted very rapidly
to the hydrosolaric environment, devel-
oped huge leaves and stems with many
aerial roots. The root system penetrated
through the tuff and into the growth
solution. 2) The second group of plants
included species which at present
have not been shown to benefit from
the hydrosolaric system. Especially
interesting in this group was the growth
habit of Kalanchoe, since shoots devel-
oped very well, with almost no root
system. 3) The third group consisted of

plants which failed to grow in the
hydrosolaric system.

Plants that had been growing under
hydroponics, adjusted immediately to
the system and continued their normal
growth (except for Fatshedera lizei),
while plants that had been growing
previously in soil took time to adjust;in
many of them the old roots died and
new ones formed. There was no difficul-
ty involved in transplanting plants from
the hydrosolaric system to conven-
tional, soil media and greenhouse
conditions.

Conclusion

The hydrosolaric system is a closed
growth system which permits CO,
enrichment of the greenhouse air and
maintains a very high level of humid-
ity and a reasonable growing temper-
ature (without heating) for foliage
plants during the Israeli winter.

In addition, the hydroponic growth
medium permits the maintenance of an
optimal root environment. The system

was found to be excellent for growing
tropical foliage plants; other species did
not show any clear response to the
system, and some species failed to grow
under these conditions.

It is possible to separate between
the 2 components of the hydrosolaric
system—hydroponics and solar heat-
ing of the greenhouse. Thus, the system
can be used just to control the green-
house air atmosphere (heating, cooling,
raising humidity, and maintaining a high
CO, level), and the plants can be grown
in conventional solid media.

The advantages of the hydrosolaric
system in the cultivation of some
tropical foliage plants are clear: Very
rapid production of an excellent quality
tropical foliage plant without the need
for any heating. The practical use of the
system is presently under investigation.
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Guidelines for Measuring and Reporting
the Environment for Plant Studies?

Growth Chamber Working Group of the American Society for Horticultural Science

Guidelines for measurement and
reporting of the environment in plant
growth chambers have been developed
by research scientists in the United
States and Canada and are presented in
Table 1 to encourage their use and
adoption by horticulturists.

Detailed and complete measurements
are needed, because of the large variation
in environmental conditions in different
laboratories and chambers even though
attempts are made to maintain similar
control. These differences occur because
of variations in the reflectivity of
surfaces, size of chambers, direction of
air flow, degradation of lamps, carbon
dioxide concentration of makeup air,
humidity level of makeup air, tempera-
ture cycling of chambers and various
other reasons.

These guidelines were developed
initially by the North Central Regional
101 Growth Chamber Use Committee
composed of Agronomists, Horticul-
turists, Botanists and Engineers from
Experiment Stations and government
laboratories across the United States
and then discussed in detail at a Con-
trolled Environment Working Confer-
ence held at Madison, Wisconsin in
March, 1979 (3). This workshop was

lReceived for publication July 3, 1980.

jointly sponsored by the North Central
Regional 101 Growth Chamber Use
Committee, SE 303 Environment and
Plant Structures Committee of the
American Society of Agricultural
Engineers, the Growth Chamber Working
group of the American Society of
Horticultural Science and by the Biotron
at the University of Wisconsin. The
guidelines published here have been
revised and edited by the NCR 101
Committee in March, 1980.

These guidelines are an expansion
of the guidelines published in Hort-
Science in 1972 (2) and 1977 (1) and
encourage more complete and precise
reporting of the plant growing environ-
ment. These guideline provide recom-
mendations on types of instruments
to utilize for measurement, where
measurements should be taken, when
measurements should be taken, and the
format and units that should be utilized
in reporting the environment of each
study. These guidelines have incorporat-
ed SI units to a large extent, but for
certain parameters, common usage has
dictated recommendations for units
that are not in the accepted SI units. It
is anticipated that these guidelines will
be continually updated as instrumenta-
tion is improved and the need for greater
environmental precision is demanded by
environmental researchers. Scientists are
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encouraged to utilize the sample para-
graph that was published with the 1977
guidelines (1) for reporting the envi-
ronmental conditions monitored. A
listing of useful instruments for making
measurements to meet these guidelines
can be obtained by writing to the Growth
Chamber Working Group, American
Society of Horticultural Science, Mt.
Vernon, VA, 22121.

The adoption of these guidelines
by researchers, and adherence to these
suggestions by review editors wherever
possible, will significantly improve the
quality of environmental research and
greatly aid in making comparisons
among studies conducted in different
laboratories. We strongly urge and
encourage our society to adopt these
guidelines.
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Table 1. Proposed guidelines for measuring and reporting the environment for plant studiesZ.

Typically used

Measurements

Parameter unity Where to take When to take What to report
Radiation
PAR (Photosynthetically
active radiation)
a) Quantum flux density uE m-2s-1 At top of plant canopy. At start and finish of Average over containers at
400-700 nm with Obtain average over plant  each study and biweekly start of study. Decrease
cosine correction growing area. if studies extend beyond or fluctuation from average
14 days. over course of the study.
Wavebands measured.
or
b) Irradiance W m-2 (Same as quantum flux (Same as quantum flux (Same as quantum flux
400-700 nm with density) density) density)
cosine correction
Total irradiance
With cosine correction. W m-2 (Same as quantum flux At start of each study. Average over containers at

Indicate bandwidth.

Spectral irradiance
250-850 nm in <20 nm
bandwidths with cosine
correction

PhotometricX
380-780 nm with
cosine correction

Temperature

Air
Shielded and aspirated
(>3 m sec-1) device

Soil and liquid

Atmospheric moisture:
Shielded and aspirated
(>5m sec-1) psychro-
meter, dew point sensor
or infrared analyzer

Air velocity

Carbon dioxide

Watering

Substrate

Nutrition

pH

Conductivity

rE m-2s-1nm-1
or
W m-2nm-1

klx

°c

% RH or dewpoint
temgerature or
gm”

m S'1

mmol m-3

liter

Solid media:
kg m-3

Liquid culture:
4 or mmol @1

pH units

ds m-1
(decisiemens per
meter)W

density)

At top of plant canopy
in center of growing
area.

(Same as quantum flux
density)

At top of plant canopy.
Obtain average over plant
growing area.

In representative area of
container.

At top of plant canopy
in center of plant
growing area.

At top of plant canopy.
Obtain maximum and mini-
mum readings over plant
growing area.

At top of plant canopy.

In saturated media, ex-
tract from media, or
solution of liquid
culture.

In saturated media, ex-
tract from media, or
solution of liquid
culture.

At start of each study.

At start of each study.

Hourly over the period
of the study. (Contin-

uous measurement ad-
visable)

Hourly during the first
24 hr of the study.
Start immediately after
watering (monitoring
over the course of the
study, advisable).

Once during each light
and dark period, taken
at least 1 hr after

light changes. Moni-
toring over the course
of the study, advisable.

At start and end of
studies. Take 10 suc-
cessive readings at each
location and average.

Hourly over the period
of the study.

At times of additions.

At times of nutrient
additions.

Start and end of stud-
ies in solid media.
Daily in liquid culture
and before each pH
adjustment.

Start and end of
studies in solid media.
Daily in liquid culture.

start of study. Wavebands
measured.

Graph of irradiance for
separate wavebands at
start of study.

(Same as total irradiance)

Average of hourly average
values for the light and dark
periods of the study with
range of variation over

the growing area.

Average of hourly average
values for the light and
dark periods for the first
day or over entire period
of the study if taken. Lo-
cation of measurement.

Average of once daily read-
ings for both light and dark
periods with range of diurnal
variation over the period of
the study (or average of
hourly values if taken).

Average and range of read-
ings over containers at
start and end of the study.

Average of hourly average
readings and range of daily
average readings over the
period of the study.

Frequency of watering.
Amount of water added per
day and/or range in soil
moisture content between
waterings.

Type of soil and amendment
Components of soilless
substrate. Container
dimensions.

Nutrients added to solid
media. Concentration of
nutrients in liquid addi-
tions and solution culture
Amount and frequency of
solution addition and re-
newal.

Mode and range during
study.

Average and range during
study.

ZProposed by the North Central Regional Committee NCR-101 on Growth Chamber Use.

W1 dS m-1 =1 mho.

XReport with PAR reading for historical comparison.
YReport in other subdivisions of indicated units if more convenient.

720

HORTSCIENCE, VOL. 15(6), DECEMBER 1980

/0" 17/PU-ou-Ag/sasuadl|/Bi0 suowwodaAleald//:sdiy (/0 f7/pu-ou-Ag/sasuaal|/Bio suowwodsAleald//:sdy) asual|
AN-ON-Ag DD 8y} Japun pajnquisip ajoile ssadoe uado ue si siy] "ssa20y uadQ BIA L 0-60-GZ0Z e /wod Aiojoejqnd-poid-awnd-ylewsajem-jpd-swiid//:sdpy woly papeojumoq





