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Upcoming Webinars

- April 1 - Safe home canning: Start with
the recipe, finish with confidence
Karen Blakeslee, Kansas State University Extension associate

- April 8 - Safer solutions: Natural

insecticides to manage garden insects
Janet Knodel, NDSU professor and entomologist
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 Please complete the short online survey
that will be emailed to you after today’s
webinar. It will take just a couple minutes!

* Be sure to sign up for an opportunity to win a
prize in the drawing. After submitting the
survey, a form to fill out with your
name/address will appear.

Acknowledgement: This project was made possible with funding
from the North Dakota Department of Agriculture through the
U.S. Department of Agriculture’s Specialty Crop Block Grant
program. Its contents are solely the responsibility of the authors
and do not necessarily represent the official views of the USDA.
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March 25

Roots, fruits, and shoots: Edible plant parts

Asunta (Susie) Thompson,

NDSU associate professor and potato breeder
Johansen-Thompson Endowed Professor in Potato Breeding




Horticultural Crops

*Floriculture — the science of flower growing and
culture

*Olericulture — the science of vegetable growing and
culture

*Ornamental horticulture — growth of trees and
shrubs

~\|”zePomology — the science of fruit growing and cylture
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What Makes A Crop
Horticultural Rather Than
Agronomic?

They are highly ‘intensive’
relative to field crop production

- Labor

- Irrigation
~ertilization

Pest protection

« Sustainable practices
« Post-harvest handling




Vegetables

Herbaceous plants cultivated for food, as
cabbage, potato, bean, etc.; also the
edible part or parts of such plants as

prepared for market or table.
Webster’s Dictionary
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Characteristics of Vegetables

« Herbaceous

 Edible portions high
IN Moisture content

* Perishable, require
special handling

* Fresh consumption
and processing

All America Selection



Vegetable Production

* Highly ‘intensive’ relative to
field crop production

* labor

* Irrigation
 fertilization

e pest protection

e sustainable practices
* post-harvest handling




Climatic requirements

* Temperature
e cool season crops
* \warm season crops
* production ‘suitable’ climate
* Water availability
* Day length
* Soll preferences




Classifying Vegetables
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Systems for Classification

Botanical description

Temperature requirement
and hardiness

Life cycle
Edible plant part
Others




Botanical Descriptions

°Developed by Carl Linneaus
(1735)

*Based on morphological
characteristics

*Today also based on
molecular markers




Botanical Descriptions Include:

* Division - Spermatophyta

* Class - Angiospermae

®* Subclasses - Monocotyledoneae and Dicotyledoneae
* Family

* Genus

®* Species - the basic unit

* Cultivar
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Advantages Of Botanical Descriptions

* Internationally recognized, understood and used

e Climatic requirements of a particular family or
genus are usually similar

* Disease and insect controls are often quite similar
for related genera

* Harvest and post harvest handling
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Vegetable Families

Apiaceae (Carrot Family)

* Carrot, celery & parsley
Asteraceae (Sunflower Family)
* Chicory, endive & lettuce
Brassicaceae (Mustard Family)

* Broccoli, Brussels sprouts,
cabbage, cauliflower,
Chinese cabbage, collard,
kale, kohlrabi, mustard,
radish, rutabaga & turnip

Chenopodiaceae (Goosefoot
Family)

* Beet, chard & spinach

EXTENSION

Cucurbitaceae (Gourd Family)

* Cantaloupe, cucumber,
pumpkin, squash &
watermelon

Fabacae (Pea or Pulse Family)

* Bean, pea & peanut

Liliaceae (Lily Family)

* Asparagus, chive, garlic,
leek, onion & shallot

Poaceae (Grass Family)

e Corn

Solanaceae (Nightshade Family)

* Eggplant, pepper, potato &
tomato



Temperature requirement and hardiness

o 7 4
&

* Cool season crops
« 12-20C (50-75F)
* hardy
* half-hardy

* Warm season crops
« 18C (65-90F)
* tender
* very tender

American Selection Committee and Burpee The Complete
Vegetable and Herb Gardener, 1997



Classification based on life cycle

* Annual

* Dbroccoli, cauliflower, lettuce, pea,
potato, pumpkin, radish

- @' ° Biennial

* beet, Brussels sprout, cabbage,
carrot, onion, parsnip, turnip

8 * Perennial

* asparagus, chive, eggplant, garlic,
pepper, rhubarb

Rhﬂbm‘: '(ﬂlpmun s Red’ :
Burpee The Complete Vegetable and Herb Gardener, 1997



Other Systems of Classification

* (Germination temperature
* Method of propagation

* Response to photoperiod in relation to
flowering, bulbing, and tuberization e

* Depth of rooting
* Length of growing season
* Many others




Centers of Origin

* Plants gathered in wild

* Domestication

* Time varies depending upon species

* No major vegetable crops originated in the US

« Jerusalem artichoke, tepary beans, and
sunflowers
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Changes in wild plants during domestication

* (Gigantism

* Seeds

* Response to temperature and photoperiod
* Changes in shape

* Reduced
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Classification Based on Edible Plant Part

Rodale’s lllustrated Encyclopedia of Organic Gardening, 2002

EXTENSION

Root - beet, turnip
Bulb - onion, garlic
Stem - asparagus
Flower - cauliflower
Tuber - potato
Immature fruit - squash
Mature fruit - tomato
Leaf - lettuce, cabbage
Petiole - celery

Seed - bean



Production Hints

Soils
Fertility
Pest management
Moisture




Relative Ease of Transplanting Vegetables

Easy Moderate Require Special Care
Beets Celery Cucumbers
Broccoli Eggplants Muskmelons
Brussels sprouts Onions Summer squashes
Cabbage Peppers Sweet corn
Cauliflower Watermelons
Chard
Lettuce
Tomatoes

(Lorenz, O.A. and D.N. Maynard.1988. Knott’s Handbook for Vegetable Growers, 3™ ed. John Wiley & Sons, Inc., New York.)
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Harvest Hints - Maturity Indices

Heat units during development Peas, sweet corn
Development of abscission layer Muskmelons
Drying of foliage Potato
Drying of tops Garlic, onions
Surface morphology/structure Tomato, muskmelons
Size Most vegetables
Color (external) Most vegetables
Shape (compactness) Broccoli, cauliflower

Tenderness Peas

Based on Swiader and Ware, 2002




/

Asparagus

Beans (snap)

~ Broccoli

. Carrots

Celery
Eggplants
Lettuce
Peas
Potatoes

Squashes (winter)

&ased on Swiader and Ware, 2002

Storage

32-35F

41-46
32
32
32

50-54
32
32
39

50-54

90-95
90-95
95-100
98-100
90-95
98-100
95-98
90-95
60

2-3 weeks
7-10 days
10-14 days
1-3 months
1-2 months
1 week
2-3 weeks
1-2 weeks
4-8 months

1-3 months
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Nondiscrimination Statement

NDSU does not discriminate in its programs and
activities on the basis of age, color, gender
expression/identity, genetic information, marital
status, national origin, participation in lawful off-
campus activity, physical or mental disability,
pregnancy, public assistance status, race, religion,
sex, sexual orientation, spousal relationship to current
employee, or veteran status, as applicable. Direct
Inquiries to Vice Provost, Title IX/ADA Coordinator,
Old Main 100, 701-231-7708, ndsu.ecaa@ndsu.edu.
This publication will be made available in alternative
formats for people with disabilities upon request,
701-231-7881.
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n accordance with Federnl aw and U 5. Departrment of
Agricutture (USDA) civil rights regulations and policies, this
Institution is protdibited from discriminating on the basis of race,

color, nationl ongin, sax, age, Asabilty, and repasal or retakation

for prioe civil ights activity  (Not all prohibted bases apply to i

Program information mary be made available in languages other
than English, Persons with dsabilties who require dle*rd.!-e
means of communication 1or program information (e g Bl
large print. audictape, and American Sign Language) ol
contact the responsible State or local Agency !h::mmﬂn
the progeam or USDAs TARoEI Ceeter ot (202) 720-2600 (voice
and TTY) or contact USDA through the Fedeml Relay Service ot
(B00) 8778330

To e a program dacrmination complaint, 3 complainant shoukd
compiete a Form AD 3027, LSDA Program Discrimination
Complaint Form, which can be obtamed onlime, from any USDA
office, by calling (866) 632-9992, cr by writing  letter acdressed
10 USDA. The letter must contain the complainant's name,
address, telophone number, and a writen deacription of the
abeaged decriminatory action in sufficient detall 1o Inform the
Assistant Secstary for Civil Rights (ASCR) sbout the nature and
date of an alleged civi rights violation. The compieted AD-3027
form or letter must be submitted to USDA by

mail:

U S, Departmwnt of Agriculture

Ofice of the Assistant Secretary for Civi Rights

1400 Independence Avonue, SW

Washington, D.C. 20250-9410; or

fax:

(833 2561665 or (202) 690-7442
emait

program. intakedtusda gov

This institetion is an equal OppOMUNIty PIOAVICer.

ondorme & 1 ey fedwrnl y laa polticns y reguiacones de

Geeachon cvies 0wl Degartamento de Agnoultirs de s

Estadon Unidos (US0A). seta nstitucion tene prohibado
RN Por Motvos de raza. color, ONQen Naconal sexo. edad
decapacdad. venganas o represala nor ncty idaces reskzadas e o
Pacaco rebconadas con os derechos cvike (NG todos ios prnapos.
G Prohibicstn splcan 8 10008 ko8 programse)

L nformaciin del programa pusds sster daponible sn otron wdom e
ndumiia del ngids. Las porsonas oon dacepacdades Qe raguaeran
Medion 3 COMNCECHN BTametnos para oblerw rfomacdn
2okrs ol programa (por seeplo. Bradie, lra agandads. gratecdn
de sudo y lenguage G 36f\as amencans) deben CoMUNCrBe con

s agence salatal o locel responsatie Que sdm nalrs o programa
0 con ol TARGET Canter del USOA ol (202) 7202600 (voz y TTY) o

comuncorse con of USDA & trivés del Bervcio Federnl de Tanamison

de normacon al (S00) B77.89

Para presentr una Quem por decrmnacion an of programa. ef
reciamants debe completar un formalanc AD 2027, Formulano de queia
por dacrmnacion del grograma del USOA, gue 50 puede ottens

o0 nea, on cuaiguar oAcing del USDA. lamando o (866) 622. 9002,

© escrbiendo una carts degds nl USOA. La certa debe contensr of
nombre, 18 drectdn y of nimero de teldono dl recimants. y una
Jeacr g iin encrita de M mpuseta Scon duacrmNtors con wicnts
detalls pora riormar of Subsecetaro de Derechos Caviles (ASCR

Por sus 2igias ) QN s0Lee I natraieza y Is facha Ol presunts
vislacdn de 0a derechon civies. La carta o of formudaro AD-327
completado debe envarse al USDA por medio de:

corteo postal

US. Department of Agroubure

Ofice of T Assistant Secratary for Ondl Pughts

1400 Indepandence Avenus, SW

Washngton, DC, 20250-9410, 0

fac:

(B33) 2561005 0" [202) 0007442

oorteo alectrnice:

program intake@usda gov

E£5ta institucidn ofrece iguaiiad de oportunicades


https://www.usda.gov/sites/default/files/documents/JFAgreen508.pdf
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