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REVIEW OF PESTICIDE SAFETY

The following is a checklist which should be

followed for mixing pesticides safely:

1. Read the label carefully and take notice of
personal safety and environmental precau-
tions.

2. Wear appropriate personal safety equip-
ment when handling ag chemicals.

3. When mixing and loading chemicals in the
field, prevent spills that might contaminate
water supplies.

4. Prevent spray tank overflow by never leav-
ing the filling station unattended.

5. While filling sprayers, avoid backsiphoning
by always keeping the discharge end of fill
hoses above the tank’s water level.

6. Be certain pumping equipment has anti-
backflow devices and check valves.

7. Never exceed labeled chemical rates, mix
carefully and calibrate your sprayer before
applying ag chemicals.

8. Prevent leftover chemicals by mixing only
needed quantities.

9. Never rinse equipment near wellheads,
ditches, streams or other water sources. If
needed, install a longer rinse water hose to
move the cleaning operation to a safe dis-
tance from the well.

10. Before disposing of chemical containers,
triple rinse or pressure rinse them, and pour
the liquid into the spray tank.

COOPERATIVE EXTENSION SERVICE
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11. Dispose of equipment and container rinse
water by spraying it out over the soil fol-
lowing label directions.

Mark Nash
Tennessee Nursery Digest

ANTHURIUM AEROPONICS

Aeroponics or aeroculture is a process by
which plants are grown without solid media but
with a water mist in the root zone as the source
of water and nutrients. A basic aeroponic unit
consists of small fogging nozzles below the plant
roots maintaining a fine “water-mist” environ-
ment (Figure 1).

The system requires a pump to maintain a wa-
ter pressure of approximately 500 p.s.i., a filter,
fogging nozzles, and a time clock to provide mist
at selected intervals. The water utilized is pre-
mixed with nutrients to provide the necessary
growth elements. It is reported that Israel has
(as early as 1980) initiated using this system to
grow flowers, vegetables and seedling trees com-
mercially and in large quantitites (3). They also
report that the system increases production con-
siderably over traditional methods with plants
maturing much faster than in soil. For example,
a head of lettuce that takes two months to ma-
ture in soil culture is ready to eat in three weeks
of aeroculture: The plants can also be grown at a
much denser spacing than conventional culture,
thus increasing yield per unit area. Aeroponics is
also being increasingly used by scientists to
study plants. It provides easy access to the root
system, allows control of the misting solution
composition (as related to elemental concentra-
tion or an application of a plant growth regula-
tor) and it provides a system for testing short-
term water stress in relation to plant develop-
ment (1,2).
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Diagram of a basic aeroponic unit.




Figure 2. Aeroponic system constructed at the Waiakea Agricultural Experi-
ment Station in Hilo.

Figure 3. Root growth of Anthurium plants grown in the aeroponic system in
Hilo.




An aeroponic system was constructed at the
Waiakea Agricultural Experiment Station in
Hilo, Hawaii to study how Anthurium andrae-
anum Andre plants would grow aeroponically.
The system consisted of a 4’ x 15’ x 1’ wooden
box, lined on the inside with 6 ml black polyeth-
ylene plastic (Figure 2). Holes one inch in diam-
eter were made on the top of the box at a dis-
tance of 12 x 10”. Forty-eight matured anthu-
rium ‘UH 965’ plants, 12 tall, were placed in
each hole. A layer of saran cloth was placed ap-
proximately 6” below the top of the box for the
roots to cling on to provide structural support
for the plants (Figure 3). Misting was provided
by four 3/8” equally spaced copper pipes extend-
ing the length of the box and located approxi-
mately 10” below the top surface. Sixteen fog-
ging nozzles were placed 4’ apart on the copper
pipes (e.g. 4 nozzles per pipe). Each nozzle pro-
vided 82.75 ml of mist every 2 minutes or a
total of 1.3 liters per 2 minutes for the unit. The
misting interval was every two hours, from 8:00
a.m. to 6:00 p.m. each day. A Hydro 5300 series
pump with a Leeson 1.5 hp electric motor pro-
vided constant < 500 p.s.i. water pressure to
provide the misting. The water solution was
mixed with a 3-15-26 fertilizer (Chem-gro To-
mato & Lettuce Formula, Hydrogardens, Inc,
Colorado Springs, CO) and Ca(NO;),to give a
nutrient solution of 9.25-7.5-26 N-P, O5-K, O at
9.25 ppm. The misting box was located in a
fiber glass greenhouse with 80% saran shade on
five sides. v

The anthurium plants took approximately
four months to acclimate to the “soilless” media
and to show signs of normal, healthy active
growth. Thereafter, growth seemed normal as
compared to those grown in a black cinder me-
dium. Root growth, on the other hand, was pro-
lific (Figure 3). New, healthy roots started to
develop in two weeks and remained healthy for
the duration of the study (one year).

Further studies need to be carried out to de-
termine whether this system can be feasibly uti-
lized for anthurium cut flower production. How-
ever, the system seems highly suitable for utiliza-
tion in propagation of anthurium plants, particu-
larly for enhancement of root development of
top cuttings or suckers. It also seems favorable
to support development of healthy roots in tis-
sue cultured plants that need to be transplanted
from stage III to stage IV.

The advantages that this system provides to
anthurium cultivation are: (1) a rapid develop-
ment of a healthy root system, (2) superior con-

ditions to grow nematode-free plants, (3) an ex-
cellent means of controlling water, nutrient and
pesticide delivery to the plant roots through the
misting pathway and (4) a method of keeping
foliage dry for prevention and management of
disease (i.e. bacterial blight).
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AVAILABLE PUBLICATIONS

The following recent publications are available
from the University of Hawaii by contacting the
author directly:

RED AND BLACK FLAT MITE
ON ANTHURIUM

This publication, HITAHR BRIEF 082, by
A. H. Hara, K. T. Sewake, and B. C. Bushe gives
information on the damage caused by these
pests, the host plants, distribution, their descrip-
tion and life cycle, and their management. Con-
tact Arnold H. Hara, Beaumont Agricultural Re-
search Center, 461 W. Lanikaula St., Hilo, HI
96720.

FOLIAR BLIGHT OF LEEA CAUSED BY
A PHYTOPHTHORA SPECIES

This publication, HITAHR BRIEF 093, by M.
Aragaki, J. Y. Uchida, P. S. Yahata, and C. Y.
Kadooka provides information on the disease
and symptoms, causal organism and spread, and
control. Color plates are provided to aid in
identification. Contact Janice Y. Uchida, Depart-
ment of Plant Pathology, 3190 Maile Way, Hono-
lulu, HI 96822.




1990 STATE LAWS AND RESOLUTIONS
AFFECTING AGRICULTURE IN HAWAII

This publication (unnumbered) summarizes
the major Acts and Resolutions passed by the
1990 State Legislature which affect the Hawaii
agriculture industry and can be obtained by con-
tacting Richard L. Bowen, Department of Agri-
cultural and Resource Economics, 3050 Maile
Way, Honolulu, HI 96822.

XERISCAPE: CREATIVE LANDSCAPING
TO CONSERVE WATER

The availability and quality of water for land-
scape use is a special concern in Hawaii. Restric-
tions are becoming more common place and
landscape designers, contractors and managers
must look for new sources and methods to con-
serve this limited resource. Probably the greatest
and longest emphasis on water supply and con-
servation has occurred in the West and Southwest
portions of the mainland. Mandatory water con-
servation programs are controversial, hard to im-
plement, and often rejected by the public. Con-
cern about future water resources lead the Den-
ver Water Department to initiate the XERL
SCAPE concept in 1981. Xeriscape is a coined
and trademarked word combining the Ameri-
canized Xeri-, from the Latin xeros or dry, and
scape from landscape. Xeriscape has come to re-
present a positive, creative approach to water
conservation without sacrificing of landscape
beauty or use.

The Xeriscape concept has included and built
upon: Education of the public in water-conserv-
ing measures; Demonstration of water-conserving
landscape design principles; and Cooperation be-
tween industry, citizens, and government. Cur-
rently Xeriscape programs are promoted in Ari-
zona, California, Colorado, Florida, Kansas,
Texas, and several other states, as well as Hawaii.
Training programs and symposiums have been
directed at the public and professionals in the
green industry. Some botanic gardens, arboreta,
water departments, and municipalities have ini-
tiated demonstration projects. The number of
demonstration areas and programs will grow as
water conserving landscapes gain attention, legit-
imacy supported by research, and acceptance
from landscape designers, architects, nurserymen,
and landscape managers.

The basic premise of xeriscape is conserving
water. Figures from water departments indicate
that nearly 50 percent of residential water usage
is for the landscape. Water savings between 30
and 60 percent are reportedly possible from im-

plementation of “Xeriscape” elements. Water
savings are achieved without sacrifice of aesthe-
tic values of the landscape. A water efficient
landscape does not have to consist of massive
seas of hot gravel and black plastic, more suit-
ably known as ‘‘zero-scapes”.

The Xeriscape programs has not actually de-
veloped any new or novel approaches. Many of
the current landscape techniques of semi-arid
regions were adapted. Most of the concepts are
solid, age-old horticultural principles that, when
combined, provide maximum water savings. An
effective water conservation program requires
more than just a plant list; the Xeriscape pro-
gram has provided a positive forum for change.

The Xeriscape concept is based upon seven
elements or guidelines: 1) good design princi-
ples; 2) appropriate use of turf; 3) efficient irri-
gation; 4) soil improvement; 5) mulches;
6) lower water-demand plants; and 7) appro-
priate landscape management. Various authors
have added other guidelines to this list.

Proper Planning and Design

Planning is the mostimportant step in creative
water conservation. This process is no different
than with conventional landscapes. The designer
must consider the activities and desires of the
client, the site, and use design principles to de-
velop an acceptable and aesthetic final concept.
Special note should be made of microclimates;
the designer can take advantage of and compen-
sate for these features. The time and capital ex-
penditures for installation and maintenance
should be thoroughly considered and reflected
in the final plan.

Reduced Turf

The majority of water used in a landscape (up
to 40%) is to support the turf. Lawn areas should
be located where they provide the greatest func-
tional benefit. Although turf should always be
considered as a high water demand part of the
landscape, there are significant differences be-
tween species. Bermudagrass is significantly
more drought tolerance than bluegrass, for in-
stance. In some instances, turf can be replaced
with less water-demanding materials such as
groundcovers, low water-use plants, and patios,
decks or other surfaces.

Efficient Irrigation

Proper management of the irrigation system
can reduce water use from 10 to 25 percent.
Lawn areas and other high-demand plantings




should be zoned separately from low water
demand areas. Existing irrigation should be
checked for proper coverage; excessive over-
lap or overthrow. Sprinkler overthrow onto
hard surfaces wastes a tremendous amount of
water.

If irrigation is to be installed, consult a pro-
fessional so that water saving measures can be
designed into the system. The landscape should
not be watered according to a rigid schedule but
areas should be individually monitored and
watered according to their actual need. Northern
and eastern exposures require less water than
southern and western aspects. Slopes should be
irrigated slowly to reduce run-off. Deep infre-
quent waterings encourage deeper roots and
greater drought tolerance. Drip irrigation aids
water conservation in shrub and tree plantings
but should not be viewed as a panacea for con-
serving water.

Soil Improvement

Soil improvement before planting improves
water infiltration and retention. The exact nature
of amendments, if necessary, depend on the spe-
cific nature of the site. Soil structure and aggre-
gation are the key to proper soil-water relations.

Muiches

Muilch decreases water loss by reducing evapo-
ration of water from the soil surface. In addition,
mulch reduces weed competition for water,
slows erosion, regulates soil temperatures, and
gives the landscape a “finished” appearance.
Mulch materials may be organic (bark and wood
chips) or inorganic (rock and gravel). Either
should be applied to a depth of 3 to 4 inches.
Organic mulches will require periodic replenish-
ment and also help improve the soil over time.

Low Water-Demand Plants

Research has identified many low water-use
plants. Several lists are available and serve as a
starting point for plant selection. A list of Ha-
waiian plants is nearly ready for release. Final
selection must consider site specific conditions.
The number of drought tolerant species avail-
able from wholesale nurseries is increasing. The
supply and variety of these plants will increase
as they gain popularity and acceptance.

The use of low water-use plants alone is not
enough to reduce landscape water consumption.
This is often misunderstood. Many people feel
that if they use drought tolerant plants among

other omamentals in the landscape, then they
will reduce the need to irrigate. Wouldn’t it be
nice? The key to success with reduced water-use
plants is to group all of the plants used in the
landscape according to their water need. Low
water-use species should be grouped together so
that irrigation can be drastically reduced. Me-
dium- and high-water use plants should likewise
be grouped together so they may be irrigated
more efficiently. If mixed with conventional
water-use plants, there will be no savings realized
from use of drought-resistant species. In addition,
proper irrigation scheduling becomes more diffi-
cult. The remainder of the landscape may suffer
from water stress or the low water users may suf-
fer from over-watering.

A water efficient landscape does not require
that all of the plants be drought tolerant. Higher
water-use plants may be utilized in high visibility
or critical areas where the increased expenditure
of water will be justified.

Appropriate Maintenance

Correct techniques and timing is important
for maintaining the water conservation features
of the landscape. Proper fertilization, pest con-
trol, pruning, and irrigation system maintenance
enhance water conservation.

Xeriscape is much more than a catchy phrase
or a list of drought-resistant plants. It is a con-
cept whose time has come here in Hawaii. Xeri-
scaping has enjoyed widespread success due to
marketing, public education, and cooperation
between various sectors of society and the green
industry. In this age of real concern for water
quality and availability, Xeriscaping can mean
creative water conservation, promotion of sound
landscape design, plant materials, irrigation, and
landscape management for the future.

Further information can be obtained from:
National Xeriscape Council, Inc.; 940E. 51st St.;
Austin, TX 78751.

David Hensley
Extension Landscape Specialist

COLOR GROUP ANNOUNCES
’93 PREDICTIONS

The Color Marketing Group has released its
forecast for 1993 color directions, which reflect
the group’s spring conference theme: “Ecology—
The Color of a Healthy Planet”.




The group’s color predictions fall into three
categories: forecast colors, continuing colors
and specialty colors. Forecast colors are those
that are not in products yet but are in develop-
ment. Continuing colors are identified as those
that will appear over the next 12 months and
will continue to be evident over the next 24
months. And specialty colors, those used mostly
for accents.

Here are the CMG’s predictions:

Forecast colors. Zinnia, a saturated pink; Pot-
pourri, a delicate coral-influenced red; Poppy, a
hot red-orange; Copper Nugget, a sparkling,
warm metallic copper; Toucan, a soft, warm or-
ange; Soleil, a clear, mellow yellow; Sorbet, a
cool yellow with a green cast; Jupiter, a muted
green with a yellow cast; Blue Spruce, a cool,
majestic blue-green; Blue Lagoon, a sparkling,
clear watery blue; Dark Shadows, a red-influ-
enced shade of blue-violet; Horizon, a calm vio-
let; Nightshade, a blackened red-violet; and Pas-
sion, an ‘‘aggressive” purple.

Continuing colors. Cardinal Song, a patriotic
red; Toscana, a warm, glowing coral; Linen, a
natural tone ‘‘that echoes the properties of re-
cycled paper and encompasses the ecology
theme”’; Harness, a rich, leather-like brown; Sap-
phire, a bold, definitive blue; Navy, the tradi-
tional dark blue; Blueberry, a crisp blue; Cobalt,
a saturated, bold blue; Olive Brown, a cool, neu-
tral bronze-cast brown; Jungle, a deeper, bluer
shade of citrine; Esquire Green, a noble, tradi-
tional green; Monte Carlo, a greenish version of
teal; Mystic Teal, a *“‘refined” shade of teal;and
Cristal, a soothing, reflective blue.

Specialty colors. Pansy, a purple that makes
a “quintessential accent™; Aruba, a clear, “‘sun-
sparked” blue; Malachite, a clean, neutral green;
Grasshopper, a fresh yellow-green; and New Ge-
ranium, a hue that the CMG cryptically describes
as “‘vivid, satured and fun”.

Interior landscapers may find these predictions
useful for selecting suitable matching or compli-
mentary colors for some of the products they re-
gularly use, such as decorative planters, site ac-
cessories and rotational flowering plants.

Interior Landscape Industry

NURSERY NOTES

WATER PH AFFECTS STABILITY
OF CHEMICALS

Some pesticides break down if the water in
which they are mixed is too alkaline. If the pH
of your water is above 7.0, you may be losing
the effectiveness of your pesticides. If a solution
stands overnight in alkaline conditions, half of
the active ingredient may decompose before the
solution is applied.

Insecticides are more often unstable than fun-
gicides or herbicides. Organophosphates and car-
bamate decompose more quickly than chlorina-
ted hydrocarbons. The rate of hydrolysis of
breakdown is available from manufacturers of
pesticides. The rate is usually expressed as “half-
life”. This means the time required for 50%
breakdown to occur at a given pH value.

THE HORTICULTURE HELPER

EASY ACCESS

An Hawaii Agricultural Pesticide Registration
Program for your IBM PC or compatible compu-
ter (Macintosh and Window versions are soon to
be released). This program provides information
on pesticide products and registered uses, it does
not make recommendations on pesticide use.
The agricultural chemicals menu consists of:
Fruits & Nuts, Field and Forage, Livestock, Non-
crop Sites, Ornamentals, Specialty Crops, Vege-
tables. Each of these subjects are further sub-
divided to allow you to determine what pesti-
cides are currently registered in Hawaii and what
the restrictions are for their use. Contact Hawaii
Farm Bureau Federation, 2343 Rose St., Hono-
lulu, HI 96819, Ph 848-2074, FAX 848-1921,
for additional information.

HAWAII AGRICULTURAL RESOURCE
GUIDE, written by the Agriculture Resource
Center

This is a collection of Directories, Educational
Institutions, Information Centers, Organization
Centers, Organizations, Plant Collections, Refer-
ence Materials and Service Agencies in Hawaii and
beyond. There are over 260 listings with both an
alphabetical and subject index. Can be ordered
by contacting: Agriculture Resource Center,
¢/o HDT-Order Dept., HCR 4115, Keaau, HI
96749.

GROWERTALKS ON CROP CULTURE
is a collection of articles published during the
last 6 years in GrowerTalks magazine.




While the majority of ariticles are about pot-
ted flowering plants, a few cut flowers (alstroe-
meria, freesia, kangaroo paw, snapdragon, del-
phinium, and lisianthus) are included as well.
From Achillea to Zantedeschia, the handbook
covers soil, light, temperature, and fertilizer re-
quirements for each crop and advises on propa-
gation and pest control. Eighty-six articles on
75 crops in one convenient book! Since the par-
ent magazine contains no year-end index, this
book represents a considerable savings in time
spent locating information on a particular crop.

GROWERTALKS ON CROP CULTURE should
be a well-read book in the collection of any
grower of floricultural material.

GROWERTALKS ON CROP CULTURE 1991
George J. Ball Publishing, 1 North River Lane,
Suite 206, P. O. Box 532, Geneva, IL 60134-
0532, Paper. 242 pages.

A NEW US FOLIAGE PLANT

A relatively new indoor foliage plant for the
US market is Pachira aquatica. This plant is the
No. 1 indoor plant in Taiwan and Japan and
cane is being imported from Taiwan by Anthony
Yung, who manages 99 International Inc., the
Los Angeles-based importing company. It is fast
growing and does well under low light.

Pachira is amember of the Bomba family from
Central America. It was introduced to Taiwan in
1909 for its edible nut-like seeds and thick root.
Outdoors,, Pachira trees can reach heights of 15
to 60 feet, and are tough, durable plants.

COMING EVENTS

AmeriFlora 92

AmeriFlora ’92 will be the first sanctioned Inter-
national Floral and Garden Expo to be held in
the United States. It will run from April 20 to
October 12, 1992 in Columbus, Ohio. Featured
will be floral and garden products from many
countries and many major international horti-
cultural societies are planning to set up displays.
Contact AmeriFlora ’92, 941 Chatham Lane,
Suite 300, Columbus, Ohio 43221, for informa-
tion.

Palm Society

The South Florida Chapter of the International
Palm Society and Fairchild Tropical Garden will
host the biennial meeting of the Society, No-

vember 9 to 13 in Miami, Florida. Pre-confer-
ence mini tours are scheduled starting November
6 and a post biennial tour is scheduled for Costa
Rica. Contact Mr. Bill Theobald, 13607 Old Cut-
ler Road, Miami, Fl 33158 for further informa-
tion.

Tropical Fruits

A Specialty Tropical Fruit Conference is tenta-
tively scheduled for mid-November, 1992. Con-
tact Dr. Leng Chia, 3190 Maile Way, Honolulu,
HI 96822. (808)956-7899.

Litigation Workshop

Lawsuits have become a way of life in our mod-
ern society. Because of this potentially serious
problem and the outstanding presentations by
Ted Stamen and Robby Robinson on “Horticul-
tural Lawsuits” at the recent Pan Pacific Confer-
ence, this topic is being expanded to a one day
workshop at the Intercontinental Resort on
Maui, Saturday, December 5, 1992. In addition
to these 2 outstanding mainland speakers the
program will include Alan Clarke, Tongg Clarke
& Mechler, Honolulu on “Legalities and Liabil-
ity in Landscape Design”; local attorney Ken-
neth Kupchak on ‘“Contracts, Bonds, and Sub-
contracting”’; and Mary Yoshimoto with Finance
Insurance, Honolulu on *“‘Insurance Protection”.
For further information contact Karen Bento,
LICH, 1085 S. Beretania St., Suite 203, Hono-
lulu, H1 96814, (808)545-1533.

Horticulture Therapy and Tissue Culture

Two concurrent workshops are being developed
on Horticulture Therapy and Tissue Culture to
proceed the Ommamental Short Course at the
King Kamehameha’s Kona Beach Hotel on Mon-
day, March 22, 1993. Stay tuned for further in-
formation.

Ornamental Short Course

The 16th Annual Ormamental Short Course spon-
sored by the Cooperative Extension (CTAHR) in
cooperation with various commodity organiza-
tions is scheduled for the Big Island, March 23-
24, 1993 at the King Kamehameha’s Kona Beach
Hotel in Kailua-Kona. Prominent mainland
speakers that have been lined up are Henry M.
Donselman (Rancho Soledad Nurseries), James
F. Knauss (Grace-Sierra Chemical Co.), and
Harry K. Tayama (Ohio State University). The
momming general session on Tuesday will feature
“What’s New” with concurrent sessions in the




afternoon for Nursery Production and Land-
scape Management. An industry tour is sched-
uled for Wednesday, March 24 for the Kona
Coast. For further information contact Fred D.
Rauch (808)956-7256 or David L. Hensley (808)
956-2150, 3190 Maile Way, Honolulu, HI
96822.

Computer Workshop

Preliminary discussions are underway for a Com-
puter Workshop to be held in Honolulu in June
of 1993 on the University of Hawaii campus.
This would include lectures and demonstrations
of hardware and software, such as Landcadd for
the Green Industry.

Pan Pacific Show

The second annual Pan Pacific Green Industry
Conference and Trade Show is scheduled for the
Sheraton Waikiki Hotel in Honolulu, September
1-3, 1993. The Trade Show will be reduced as
th facility can only accomodate 190 booths.
Contact the LICH office, (808)545-1533, 1085
S. Beretania St., Suite 203, Honolulu, HI 96814.

Shigo Workshop

Tentative plans are underway to hold another
workshop with Dr. Alex Shigo on “Tree Care”
in January, 1994 on the Big Island.

NOTE: The use of trade names is for the con-
venience of readers only and does not constitute
an endorsement of these products by the Uni-
versity of Hawaii, the College of Tropical Agri-
culture and Human Resources, the Hawaii Co-
operative Extension Service, and their employees.
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Fred D. Rauch
Extension Specialist in Horticulture

David L. Hensley
Extension Specialist in Horticulture




