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MORPHOLOGY, STRUCTURE,
GROWTH AND DEVELOPMENT

Classifications of Horticultural Crops and Their
Usefulness in Relation to Postharvest Considerations

« Botanical classification

» Classification by geographical
origin

e General groups of horticultural
commodities

e Subgroups within general groups

e Grouping by plant parts

Grouping by Plant Parts

Edible plant part

Examples

Entire plant---------=---=meemmeemmnnaee Beet, radish, potted plants
Shoot- Green onion, cut flowers
Root primary:- Carrot, turnip

secondary: Sweet potato, cassava

Asparagus, kohlrabik J:3

Potato, yam, several ornamentals

Leaf lettuce, spinach

- | Celery, rhubarb

- | Cabbage, head lettuce

Floral

parts

Cut flowers, artichokes, cauliflower

Bulb

Onion, several ornamentals

Fruits fleshy, mature-----------------

Apples, pears, peaches, berries, grapes, citrus,

melons, tomatoes, winter (hard-rind) squash

fleshy, immature--------------

Cucumbers, summer (soft-rind)

non fleshy, immature--------

Peas, green beans, okraiifk#, sweetcorn

nan fleshy_matur

Seeds and nuis

Grouping by Plant Parts

e This classification is the most useful in
relation to postharvest considerations
since, in most cases, commodities
within a given group have similar
postharvest requirements and
recommendations.

- Couple with knowledge of geographical
origin, which relates to chilling injury
susceptibility




Morphological Structure of Horticultural
Commodities

- A diversity of plant parts and their
structures are represented by
harvested fruits and vegetables
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Morphological Structure of Horticultural
Commodities

« Note also the diversity of tissues
that can develop into fruit flesh.
All parts of the total inflorescence
structure are, in one species or
another, developed into fruit flesh
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Relationship between structure of horticultural
commodities and their postharvest behavior
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Relationship between structure of horticultural
commodities and their postharvest behavior

(Cont.)

Rapidly growing |-Highly perishable
vegetative and -Usually high respiration rate Group
immature fruit -Rapid chemical changes = ishabili
structure -Weight loss is a major cause of deterioration Fleshy storage |-Low per|§ a _' ity
-Continued growth can be a problem organs and "Low respiration rate .
N . " — - propagules -Growth can accelerate deterioration
Mature fruits -Vary in perishability from very high
(Strawberry) to low (apple)
-Undergo many physiological and . —
compositional changes associated with Mature seeds | -Very low perishability
ripening and nuts -Very low respiration rate
-Decay can be an important deterioration -Moisture content is important to storage
factor life
-Moisture content is important to storage-life -Germination can be a factor
-Germination can be a factor
Interociiular space
Chioroplast
. Middic lansell
Tissue systems and component cells
. Cell Wall
e The dermal system (protective |—
tissues) *¥ e
e The ground system
= Supporting tissues © SRR cell wall Endoplusnic eticulam 1] Nockeles  Vptusmodesmats
. o ZHHafE cell membrane
e Vascular tissues « @R cytoplasm
* ¥ vacuole
o &Rk mitochondrion .
ko T B SR B
o iM% nucleus
« WA Endoplasmic reticulum
o B¥Ek Ribosomes
©  YKIEBR tonoplast

Tissue systems and component cells

e The dermal system (Protective
tissues)
— Epidermal cells
— The cuticle
- Stomates
- Lenticels
- Trichomes® Rk
- Periderm (cork) (J&5)

Tissue systems and component cells

e The ground system

— Parenchyma cells - constitute most
of the edible portion of an apple or a
potato, etc.

— Intercellular spaces - constitute
about 20% in fruits and roots, >20%
in leaves.




Asparagus epidermis and parenchyma

{a} A simple epidermis = asparagus stem

« i.Astomate

« ii. Cuticle

« iii. Epidermis

« iv. Parenchyma with chloroplasts
* V. Unspecialized parenchyma

¢ Cross Section of A

Joote el
potato Tuber B
e
e
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e Periderm of a potato| e o J. v
tuber T G o |
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(&) Periderm (cork) - potato tuber
vi. Cork cambium and corky tissue

vii. Parenchyma with starch grains

Tissue systems and component cells

e Supporting tissues
- Collenchyma cells - largely responsible for
stringiness in celery stalks JE AR
- Sclerenchyma cells JHEAER
* Sclerenchyma fibers are major
constituents of the “string” in green
beans.

Tissue systems and component cells

* Vascular tissues
- Xylem
— Phloem

- Laticifers (latex-producing cells in
papaya, banana, etc.)

FHE
* Sclereids (stone cells) in the flesh of
certain fruits (e.g., guava, pear, sapote),..x
are responsible for their gritty or sandy
texture.
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i. Vascular bundles

Xii. Collenchyma LSRR
Xiii. Midrib of leaf (ifibk
Gaag

Xiv. Spongy chlorenchyma

xv. Blade of leaf

Fig The general structure of some common types of fruit. |, the soft thin exocarp. ii,
the fleshy mesocarp. iii, the stony (sclerenchymatous) endocarp. lv, fleshy
receptacular tissue. v. vascular bundles originally supplying the floral organs.
vi. Fleshy carpellary exocarp and messocarp. vii, sclerenchymatous endocarp.
viii, carpellary vascular bundles. ix. seeds,. x, fleshy pericarp. xi, vascular
bundles. xii, original ovarian cavity filled with a parenchymatous pulp. xiii,
collenchymatous exocarp (the flavedo). xiv, spongy parenchymatous mesocarp
(the albedo). xv, endocarp of juice sacks formed by the breakdown of grooups
of parenchyma-like cells.




Significance of Morphological Structure and
Growth in Postharvest Considerations

» Relation to maturity and quality

« Changes after harvest

— Growth —sprouting, rooting, elongation, seed
germination.

— Toughening (due to increased lignification); fiber
content.

— Softening (due to changes in cell wall).
— Wound periderm (formed in response to wounding).

— Increased thickness of cuticle and wax deposits with
fruit ripening.

Significance of Morphological Structure and
Growth in Postharvest Considerations

« Influence on susceptibility to
mechanical damage

« Relation of the dermal system to
physiology and deterioration
- Gas exchange (O,, CO,, C,H,).
- Moisture loss
- Entry of pathogens
- Penetration of chemicals

- Resistance to temperature and physical
stress

Growth and Development of Plant Parts

e Growth: The irreversible increase
in physical attributes of a
developing plant or plant part

e Development: The series of
processes from the initiation of
growth to death of a plant or plant
part
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< Maturation: The stage of development
leading to the attainment of
physiological or horticultural maturity.

* Ripening: The composite of the
processes that occur from the latter
stages of growth and development
through the early stages of senescence
and that result in characteristic
esthetic and/or food quality, as
evidenced by changes in composition,
color, texture, or other sensory
attributes

e Horticultural maturity: The stage
of development when a plant or
plant part possesses the
prerequisites for utilization by
consumers for a particular
purpose

* Physiological maturity: The stage
of development when a plant or
plant part will continue ontogeny
even if detached




e Climacteric period: The period in
the development of some plant
organs involving a series of
biochemical changes associated
with the natural respiratory rise
and autocatalytic production of
ethylene

e Senescence: Those processes
that follow physiological maturity
or horticultural maturity and lead
to death of tissue

e Aging: Any increment of time,
which may or may not be
accompanied by physiological
change
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More on “Maturity “...

e “Horticultural maturity “ is based on a
relative scheme

— Can refer to any stage of organ development

» “Physiological maturity” means that the
plant organ has fulfilled its biological
purpose
— e.g. a fully expanded leaf or a fruit that is able

to ripen on or off the plant

Importance of Stage of Development

e Time of harvest

Quality when harvested

« Frequency of harvest (“harvest window”)
Potential for mechanical harvest
Intended use

Behavior after harvest




