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PART I: HORTICULTURAL BIOLOGY.
* 1. Introduction. IRBEZELD

* 2. Plant Classification. RS ZxEET
* 3. Plant Structure. ZFE:EEED

* 4, Plant Genotype. t+HEZEERD

PART Il: THE AMBIENT ENVIRONMENT.

* 5. Light. Z&&EEEf
* 6. Temperature. ZEfEEELD




(2)

ART Ill: THE RHIZOSPHERE (ROOT ZONE).
7. Water. RS HEED

8. Soils and Soil Management. &G A EEM
9. Mineral Nutrition. PG AEED

10. Mulches BIFR E )

P
*
*
*
*

PART IV: PLANT GROWTH SUBSTANCES.
* 11. Plant Hormones. [RBZHELD

. %E.mChemical Control of Plant Growth. RE& 7=
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PART V: HORTICULTURAL PRACTICES.
* 13. Pruning. B AEED

* 14. Plant Propagation. BRH AEEf

* 15. Postharvest Handling R{£:ZEER

PART VI: PLANT PROBLEMS.

¢ i:e) Plant Pests and Other Problems HJR
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=2 HORTICULTURE

* HORTICULTURE
* Hortus + Cultura
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HORTICULTURE DEFINED

* The word horticulture ( EZ ) was first used
the 1600s.
" |tis derived from two latin words: hortus,

which means garden ( EZE ), and cultura,
which means cultivation ( 1 ).

" Therefore, in its strictest sense, horticulture
means “cultivated garden,” or more

commonly, “culture of garden plants.( EE

WA ED 132 )

In

]
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what is this field called

Horticulture?

" |t‘s the science and art of producing
nutritious food for the body ( & F&rY#EMm ) —
fruit, nut, and vegetable crops — and
beautiful food for the soul ( DEMER ) —
flowers and ornamental plants, landscapes,

and lawns.
" |In short, horticulture impacts us all every day,
day in and day out (Figure 1-1).

15
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Is horticulture a science or an

art?
" Thisis an a%e—old question and hortic
undoubtedly both.( BEEH 2 X 217 )
" This is where practical experience ( &5z ) will
be helpful.

" The art of horticulture and piano playing.
Beethoven.

= Grafting (#5#% ) is an example of combining
the art and science of horticulture.

" Seldom do all horticulturists agree on
everything relating to plants. Surprisingly,
however two scientists can both be correct.

ultureis
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No Horticulture?

No orange juice for breakfast, no strawberries on your cereal, no
blueberry muffins.

No flowers on the table, no Monet or van Gogh prints framed on the
wall.

No shrubbery or lawn to enhance the aesthetics and value of your
home (did you know that landscaping enhances the value of a home
by as much as 20%?).

No fruits or vegetables to enrich your diet (diseases such as scurvy
and nightblindness would be rampant because of a lack of vitamins C
and A).

No alternatives to cereals as sources of the basic needs for calories
and protein, since potatoes, cassava, beans, and peas would be 19
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RELATIONSHIP OF HORTICULTURE TO OTHER
AGRICULTURAL DISCIPLINES AND SCIENCES
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HORTICULTURE DEFINED

Horticulture is a branch of agriculture that is
different from agronomy and forestry.

(1) Horticulture requires more intensive
management (A& ) and higher labor inputs
than the other branches.

(2) Horticulture offers a higher gross return ( &%
7B ) per unit area per unit time.

A good greenhouse grower can obtain total sales of

over $20 per square foot ($215/square meter) of
hench ecnace nar vvear

25



Horticultural crop or not?

*"The purpose

for growing the crop often determines into

what commodity area or field of study it is placed. ( &

REERDRAE

"For example,

2(FY) )

Kentucky bluegrass ( SEEEEE ) grown as a

forage or pasture crop is considered an agronomic crop,
whereas Kentucky bluegrass in a lawn is considered
horticultural.

*A maple ( #8# ) grown for its wood is considered under

forestry, whereas a maple grown as a shade tree is

26
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The branches of
horticulture(1

*"OLERICULTURE ( Zi3%2EZ& ) : The growing and study
of vegetables.

"POMOLOGY ( RiEZZ2 ) The%owmg and study of
frwts)and nuts (from P Pomona the Roman goddess of fruit
trees

"VITICULTURE (& #IE2 ) . The growing and study of
grapes or vines. Vitis is Latm for vine, hence viticulture is
vine culture. Viticulture may be included under
pomology.

"FLORICULTURE ( {E#¥*EZ£ ) : The growing and study
of flowers (from Flora the Roman goddess of flowers).
Floral designh and production of indoor foliage plants afe




The branches of
horticulture(2

GREENHOUSE MANAGEMENT (CRZ=EEIE) . The growing and
study of plants in greenhouses. The principles of greenhouse
management are also employed in other controlled-environment
growing systems.

TURFGRASS MANAGEMENT ( EE&EIE )  The growing and study
of turfgrasses. This includes home, municipal and commercial
lawns; sports turf maintenance; highway rights-of-way; and seed
and sod production.

NURSERY MANAGEMENT ( HEI'EI® ) . The growing and study of
trees and shrubs that are produced primarily for landscape

purposes.
ARBORICULTURE ( ###£2) : The growing and study of trees 28




The branches of
horticulture(3)

= LANDSCAPE HORTICULTURE ( 28E%) : The
application of design and horticultural principles to the
placement and care of plants in the landscape. This
term implies the close tie between horticulture and
landscape architecture.

" INTERIORSCAPING ( EWiE=) . The application of
design and horticultural principles to placement and
care of plants in indoor environments.

* HORTICULTURAL THERAPY (EZ;8% ) : The use of
horticultural plants and methods as therapeutic tools,

witth AicahlaAd anA Aicadviantaocnd nannlaoa
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Related Sciences(1)

In the past, horticulture has sometimes been called “applied
botany.” ( FEEFBEYZ )

Botany (1E#12 ) , including the study of plant structure-
morphology and anatomy.

Plant physiology ( 1E¥14 22 ), another division of botany, that
explains how plants function.

Chemistry (162 ), because chemical reactions are important for
understanding why we use particular cultural practices, such as
fertilizer application and specific pest control practices.
Biochemistry ( £411E22 ), helps the horticulturist to explain
metabolic reactions within and among cells to understand how
plants will respond to external stimuli. 31



Related Sciences(2)

= Mathematics (12 ), in calculating spray rates and
for a host of other computations;

= Physics ( #32% ), to understand light and plant
structure;

= Plant pathology ( f8479%IEZ ), to understand and
cure or prevent plant diseases;

= Soil science ( =1E& ), because plants are commonly
grown in the soil;

" Genetics ( I ), because the genes in a plant
mteract with the enV|ronment to control the 3
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HISTORY OF HORTICULTURE

" First studies of plants considered practical
questions.

" X |sitedible? Poisonous?
= X Does eating it modify well-being( &% )?
" X Does it taste good?

= % Canitbeusedto keep me warm? As fuel?
As clothing?

= X [situseful to combat pain? Disease? 2
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Horticulture in America

European colonists brought seeds, cuttings, and plants of
familiar horticultural and agricultural species. Orchards and
other horticultural plantings were established.

Many early Americans experimented with the cultivation of
wide range of species.

Jefferson made exhaustive attempts to establish vineyards ir
Virginia for the production of wine grapes.

Horticulture in the United States received new stimulus
following the creation of land grant universities by the Morril
Act of 1862. These institutions encouraged growth of all
agricultural k_nowled%e, with horticulture emerging as an
early beneficiary of educational opportunities. 47
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Liberty Hyde Bailey(1858-

Graduated in 1882 from the Michigan Agricultural College
(now Michigan State University), and then studied under As:
Gray at Harvard University from 1883 to 1885.

He became Professor of the Horticulture Department at
Michigan Agricultural College in 1885-1888, and become
Professor of General and Experimental Horticulture at
Cornell University in 1888- 1913.

Hortus, a taxonomic index of horticultural plants.

Cyclopedia of Horticulture, which contains cultural as well a
taxonomic information.

He helped found the first horticulture department distingt
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HORTUS
— THIRD

A Coneise Dictionary
of Plants Cultivated in

the United States
y and Canada

=

L e r
Staff of the L. H. Bailey Hortorium,
00 Cornell University
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Liberty Hyde Bailey(1858-

1954

= Bailey's philosophy was to live on the "25-year plan™:

C
E
S
C

evoting the first 25 years of his life to his education,
ne second 25 years to gamful employment and public
ervices, and the last 25 years of his life to retirement,

oing as he pleased.

" Fortunately for horticulture, the last 25 years extended
to more than 40, and were a period of intense activity —
of writing, editing, plant exploration and description,
and the establishment of the Bailey Hortorium, "things
of the garden”.

" Liberty Hyde Bailey, along with several other leading;,
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Career opportunities

= Horticulture is a field of study in which career opportunities
abound; (MEKTZ )

= owning and managing horticulture businesses ( BF&IZ£ ) suct
as orchards and vegetable farms, nurseries, floral shops, and
landscape businesses.

= professional horticulturists to fill position in public horticulture
( AHEZARTS ), such as golf course superintendents and
managers of, parks, public gardens and arboreta.

. communicating horticultural information to the public ( EIZ#
J& )-writing for the various -newspapers, journals, and
television and radio programs—and in the pursuit of careers in
teaching, extension. and horticultural sales. 87
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Cﬁa[[engmg career
opportunities in research

" The first practical applications of biotechnology
were developed and commercialized with

horticultural plants by horticultural scientists,

(BT RFRRAERZEY )

Robots and computers, genetic engineering, and
pasic science — all will come together as
norticultural scientists lead the way toward a

vetter future.( E B EK ~ BELIZMERE ZFER
REZR R )
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(1) NEW CULTIVARS. 5

" Breeders have developed n
#hraa¥E ) with improved qua

ew cultivars ( BE3&
lity, greater yield

potential, improved growth characteristics,
increased pest resistance, and greater

tolerance to environmental
Figure 1-3).

extremes (see

" Genetic engineering ( E1&

"2 ) and other

modern technologies employed for cultivar
development and improvement are covered

in Chapter 4.

98



FIGURE I-3. ‘Sugar Snap' pea,an example of an
eminently successful new cultivar 99
Photogroph courtesy AN America Sefections
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(2) PLANT-WATER
RELATIQNSHIPS. 1547837k 7 Bi (&

" We have a better understanding of irrigation
(78% ) (Figurel-4) and plant-water
relationships, and of new application
methods such as trickle or drip irrigation.( 24
2L )

" |ntermittent mist and fog systems (B2 & 4% )
have aided plant propagation. Improvements
also have been made in hydroponic plant
production ( 7KFHEEZE ), which still remains a
minor, but important, horticultural industry.:o0




FIGURE 1-4.
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(3) TEMPERATURE. ;&

Bottom heat ( JEEZBA0ZAR ) is now used with many crops to increase
their growth.

Vernalization ( F{E{ER ) is the direct effect of low temperature on
flower initiation.

Understanding the temperature and dormancy ( &kBE ) has
enabled commercial producers to schedule their crops more
effectively.

New developments in temFerature and energy management ( SEJR
t

B1I2 ) have helped horticulturists to use fuel reserves more wisely
(Figure 1-5).

Recent advances in the adjustment of night and day temperatures
( H®& A% ) enable the grower to increase the production 105
efficiencv of creenhouse crons.



FIGURE I-5. Use of waste heat: hot water from
an electric power generating plant heating a
greenhouse.

BAERRR 7K i m = 103
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(4) LIGHT. J¢4%

= Light influences the all-important process, photos nthesis,
angl how light can trigger or delay flowering. ( 7¢4 ?T?JI] R
;:EE

" Many crops can therefore be programmed to flower ( {ERAER
g1 ) in a timely fashion or they can be managed to avoid
flowering when no flowers are desired (Figure 1-6).

" Supplemental lighting ( #85E7¢H% ) can be utilized to increase
yields of some species during periods of low light.

= Because of our knowledge of light, we now have successful
indoor gardening ( £AEZ ) and interiorscaping (ERER )

+A haairitifyvs and anhance larce niithlic araac ciich ac chnanninao




B s TR LT g P N L
m —d . [ 2 £, Vs » .
FIGURE 1-6. Chrysanthemums may be induced to

bloom in any season of the year by manipulating
photoperiod.
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(5) PLANT NUTRITION. #&#&&

" Many new and different types of fertilizers ( B

Ed] %‘E" ) have been developed in recent years.
Formulations are now available for varying

needs, including different rates of availability to

pla nts.

" However, it wasn‘t until about 1920 that trace
element fertilization ( fif&7cZ ) began to be

better understood.

" Great strides in our comprehension of the

SRR

fixation of atmospheric nitrogen (

=]

) 106



6) THE RHIZOSPHER
(RQOT ZONE), R E&

Properties of soils, the value of organic matter, and interaction
among soil components, soil microflora, and microfauna ( 1%
AT ) have led to advances in commercial and home
horticulture.

Increased container plant production ( B284 2 ) has been
facilitated by the development of improved pots, flats,
multipacks, and starter blocks.

Root aeration ( 1Ri@® M ) has been improved by the
development and use of peat-lite media, bark mixes, and other
soil-less mixes (#1718 ) (Figure 1-7). .
Our knowledge of the importance of organic matter ( B#E ) in
field soils has improved along with erosion control practices
such as reduced tillage. | o7

—— ey wllm |




FIGURE I-7.

Soilless mixes such as peat-vermiculite

combinations have become popular for growing
transplants and pot plants.
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PEST
MANAGEMENT (IPM). &2 &RIEEIE

* The management and control of insects, diseases, and weeds
involves a program (47 &BAHE ) utilizing genetic pest
resistance within plants, a knowledge of pests' life cycles and
epidemiology, crop scouting reports, growing plants
under appropriate environmental conditions, and the proper
use of pesticides.

This integrated approach can emphasize the control or

elimination of plant pests and minimize negative im%ac_:t on

the environment.( Efﬁﬁﬁlﬁﬁ}éfﬁﬁ% » ORI DEIRIRRVEZEE )

The strate%?/ of integrated pest management has led to
y

substantially increased yields ( EEIEE ) and has given th
N blic 2 miuich hicher atialitv of acriciiltural nrodiicts ( &3

il



.. IN INTEGRATED &%
d PEST
* MANAGEMENT

FIGURE I-8. Encouraging natural predators can be

Robert F. Norris
Edward P. Caswell-Chen
Marcos Kogan

an important part of an integrated pest management
(IPM) program, as shown by this parasitized
cutworm larva.
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TH
REGULATORS. {84 E:BENE!

A better understanding of the nature of growth regulation in
plants.

The development of chemicals that enable growers to
control plant growth responses ( EEE R K& IE ) more
efficiently and thus to improve crops or adapt them for new
uses.

Plant growth substances have revolutionized the

propagation ( %8 ) of horticultural plants by increasing
rooting of cuttings and facilitating effective application of
tissue culture ( 4B41EE ) techniques.

PI’AIA'LIA MA"IIIALAI’” F_ .y _N AI”A llhAA *A AAIALI’AI IAIAIAL IAA:RIAL
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FIGURE 1-9. Growth retardant chemicals are often
used to produce more aesthetically pleasing plants,
such as these poinsettias. The plant at right was
treated with paclobutrazol, a chemical growth
retardant.

Photo courtesy Kenneth Sanderson, Auburn University, Auburn Alabama.
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(9) HORTICULTURAL ENGINEERING AND
MECHANIZATION. B Z T 2 &1L

* Engineering advances in the field of horticulture have been
tremendous. Controlled-environment growing facilities
including greenhouses (IR¥ZERE ), have been greatly
improved In recent years.

= Labor saving machinery ( & 1M ) is now available for
soil preparation, cultivation, spraying, fertilizer
application, mechanized seeding, transplanting, and
harvesting.

= Aerial applications of pesticides ( ZZARJitiZ% ) and even
remote sensing ( &l ) of stresses and other factors by
satellites (global information systems, GIS) have become




FIGURE I-10. Computers have become a valuable tool for horticultural enterprises. The personal

computer (above) may be employed in a variety of tasks; other equipment (right) may be used to monitor
and control environmental factors in a greenhouse.
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(10) POSTHARVEST FACTORS.

= Knowledge of the postharvest physiology ( #FRUEEIE ) of
crops has led to longer shelf life of our horticultural
products, such as fruits, vegetables, plants and cut flowers.
= Controlled-atmosphere cold storage (CA BTj&l ) enables
ood-quality apples to be available many months after
arvest.
= Longevity of cut flowers ( HJ{£58r ) has been enhanced so
that a bouquet may Provide beauty for two weeks or more,
instead of only for a few days. \
= Transportation has been revolutionized ( i ).
Refrigerated trucks, airplanes, and railroad cars speed
improved fresh fruits, vegetables, flowers, and plants tets




y :
nd -fX _

FIGURE I-11. Modern refrigerated transport
speeds fresh produce to market at the peak of

quality.
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