EXERCISE 1: IDENTIFICATION AND CLASSIFICATION OF SELECTED CROPS

WHY IDENTIFY?
· To determine if it is a weed and determine the level of risk it poses to vegetation
· To prevent animals from eating toxic plants
· Matter of life & death of plants

WHY CLASSIFY?
· Vital for ease of reference and communication
· Scientific name is key to all published information about a plant

Identification – process of establishing what something is

GENERAL CLASSIFICATION OF CROPS (BOTANICAL CLASSIFICATION)

1. Mode of reproduction (Propagation vs. Reproduction)
a. Sexual – undergoes processes of meiosis and fertilization
b. Asexual – not involving processes of meiosis and union of gametes

2. Life cycle
a. Annuals – complete their cycle in one year or less
b. Biennials – 2 growing seasons
c. Perennials – do not die after flowering; live year after year

3. Growth Habit
a. Herbs – WITH self-supporting stems
b. Vines – WITHOUT self-supporting stems
c. Shrubs – May have several main branches with no trunk and rarely grows higher than 5 meters
d. Trees – SINGLE central stem to which branches are attached

4. Manner of culture
a. Agronomic
b. Horticultural




CLASSIFICATION OF CROPS BASED ON USE OR CULTURE

1. Cereals/Grain crops
2. Legumes
3. Root crops
4. Fiber crops
5. Oil crops 
6. Sugar crops
7. Pasture/Forage Crops
8. Beverage crops
9. Spices, condiments, essences
10. Latex and resins
11. Medicinal and poison crops
12. Vegetables
a. Cole crops – Crucifers
b. Cucurbits – cucurbitaceae & gourd family
c. Legumes
d. Solanaceous
e. Lilies
13. Fruits
a. Small fruit
b. Nut fruit
c. Tree fruit
14. Ornamental
a. Cutflowers or florist crops
b. Cut foliage or florist greens
c. Flowering pot plants
d. Landscape plants
e. Foliage plants
f. Turf

SPECIAL GROUPS

1. Green manure – form of increasing the fertility of the soil; a crop that is plowed under while still green and growing to improve the soil
2. Cover crop – Any crop grown to provide soil cover, prevent soil erosion by wind or water, improve soil and control weeds; conserves water
3. Companion crop – A crop sown with another crop and harvested separately
4. Trap crop – A crop which is planted to protect the main crop from pests by attracting the crop to the cop itself and later destroying it
5. Catch crop – Short seasoned crop grown immediately after the failure of the main crop to utilize residual resources
6. Soilage – FRESH, cut and fed directly
7. Silage – PROCESSED (cut and fermented, etc)
EXERCISE 2: IDENTIFICATION OF MORPHOLOGICAL CHARACTERS ASSOCIATED WITH CROP PRODUCTIVITY, ADAPTABILITY, AND MARKETABILITY

· Increase in agricultural productivity is essential to economic development
· Cropping systems
· Crops breathe through the roots

Morphological Characteristics
· Physical characteristics
· Form and structure

Morphology – dealing with the study of the form of organism

Productivity – rate of reproduction of new biomass by an individual, populations or community

Adaptability – adjust to different conditions

Marketability – saleability 

WHY KNOW? 
· Improve yield and quality of produce
· Identify unique characteristics
· Basics of crop production

ROOT TYPES
(For support, nutrient absorption, plants breathe through the roots)

1. Adventitious – roots that grow from other parts of the plant
2. Tap – With primary root
3. Fibrous – No primary root
4. Prop/Brace 
5. Enlarged tap root – 














LECTURE I: ORIGINS OF AGRICULTURE

Agriculture
 – systematic raising of useful plants and livestock under the management of man
– the entire system that links the producers and consumers of food and non-agricultural products

USES
· Production of plants for food and fiber
· Provision of agricultural supplies (fertilizers, packaging materials, pesticides, seeds, irrigation systems, etc.) and services 
· Processing
· Trade, marketing, use 
· Storage, distribution

AGRICULTURE IN CHANGING ENVIRONMENTS
· Food – basic human need
· ¾ people depend directly or indirectly on agriculture for their livelihood
· Changing environments – decreasing amount in arable land, decreasing number of people involved in agriculture, urbanization, changing global climate
· CHALLENGE: enough to feed the growing population of developing nations

FIVE REASONS WHY YOUTH SHOULD CHOOSE AGRICULTURE
1. Agriculture matters to the future of development
2. Agriculture can be a gold mine for young entrepreneurs
3. Agriculture is not cool? Think again.
4. Agriculture research needs young brain power
5. The trend of youth choosing agriculture is now growing

ORIGINS OF AGRICULTURE

WHEN: 
Earth: ca 4,500,000,000 years ago
Homo sapiens: 130,000 years ago
Modern man: 35-40,000 years ago
LATER than the existence of man


WHY:
· Agriculture as a divine gift
· As a discovery
· As a result of stress
· Extension of gathering

WHERE
· Independently in different areas
· China
· India
· Central Asia
· Near East
· Mediterranean
· Ethiopia
· Mesoamerica
· South America

EVIDENCES
· Archeological finds
· Living plants
· Pottery
· Literature
· History

WHAT TYPE OF PLANTS
· Thrive in disturbed areas (Open lands)
· Short life cycle
· High competitive ability

ELEMENTS TO START AGRICULTUE
· Plants
· Man
· Environment

HISTORY OF AGRICULTURE
Hunting and gathering  Cultivation and domestication (Agri)

Cultivation – encouragement of growth
Domestication – selection of particularly useful plants by man

Plants cultivated: cereals and legumes (source of energy and protein)

CEREALS AND LEGUMES
· America – maize and peanuts
· Africa – sorghum and beans
· Near east – wheat, barley, beans
· Asia – rice and soybeans







ORIGIN OF SOME ECONOMICALLY IMPORTANT CROPS

INDIA, INDOCHINA, PACIFIC ISLANDS
· Asian rice
· Pigeon pea, winged bean, rice bean
· Yams, arrowroot, taro
· Coconut
· Bread fruit, orange, lime, tangerine, grapefruit, mango, banana, plantain
· Cucumber, nutmeg, eggplant
· Jute

CHINESE CENTER OF ORIGIN
· Asian rice, proso, foxtail millets
· Soybean, adzuki bean
· Turnip, yams
· Rape seed
· Chinese hickory, chestnut, quince, persimmon, litchi, apricot, peach
· Chines cabbage, ginger
· Tea, ginseng, camphor

NEAR EASTERN CENTER OF ORIGIN
· Wheat, barley, rye, oat
· Pea, chickpea, lentils, lupine
· Turnip, carrot, radish
· Rape seed, safflower, flax

AFRICAN CENTER OF ORIGIN
· African rice, pearl millet, sorghum
· Cowpea, hyacinth bean
· Yam
· Oil palm, castor bean
· Watermelon, melon
· Okra
· Cenaf
· Coffee

MESOAMERICAN CENTER OF ORIGIN
· Maize
· Amaranth
· Phaseolus beans
· Cotton, agave (“sisal”)

SOUTH AMERICAN CENTER OF ORIGIN
· Peanut
· Potato, sweet potato, cassava
· Chili, tomato
· Peanut
· Cotton
· Cashew, pineapple, Brazil nut, papaya, avocado, guava
· Pepper, squash
· Cocoa


ONLY IN THE PHILIPPINES
· Abaca (Musa textilis)
· Pili (Canarium ovatum)
· Kapa-kapa (Medinilia magnifica)
· Jade vine (Stronglydon macrobotrys)
· Mussaenda ‘Kahoy dalaga’ (Mussaenda sp.)
· Waling-Waling (Vanda sanderiana)
· Lubi-lubi (Ficus pseudopalma)
· Duhat (Syzigium cumini)


LECTURE I: CLASSIFICATION OF CROPS

CROPS are cultivated plants grown for human food and animal feed.

How do we identify?
· Taxonomic classification based on morphology and other markers
· Classification based on phylogenetic relationship

Classification of crops
1. Manner of culture
2. Use
3. Climactic requirement
4. Mode of reproduction
5. Length of life cycle
6. Habitat (aquatic, terrestrial, aerial)

Classification based on use
1. Cereals
2. Seed legumes
3. Fiber
4. Drug
5. Sugar
6. Oil
7. Forage
8. Vegetables
9. Fruits
10. Plantation
11. Ornamentals

Classification based on special purpose (Check laboratory exercise)

CROP SCIENCE – a discipline dealing with the scientific approaches to improve the quality of crops and their management for more economical production

TWO BRANCHES
· Agronomy 
· Horticulture


Agronomy
· ‘agros’ (meaning field); ‘nomos’ (to manage)
· Deals with the principles and practices of managing field crops and soils

Horticulture
· ‘hortus’ (garden)
· The concept of plants or gardens within an enclosure is distinct from the culture of field crops
· Implies a more intensive cultivation of crops as contrasted to the extensive cultivation of field crops

CHECK TABLE OF COMPARISON OF AGRONOMIC AND HORTICULTURAL CROPS

Crop science deals with the production and management of crops for optimum benefits
Science – involves the application of basic and applied sciences to achieve optimum benefits
Art – Requires skills in propagation and ornamental horticulture
Business – Maximization of output relative to production input

CHECK NOTES

WORLD AGRICULTURE

Challenge: To increase levels of food production; to provide an adequate supply of food to increasing population in a strained environment

Status:
· Loss of habitat, species, and genetic resources
· Degradation of soils and water
· Global warming
· [bookmark: _GoBack]Leading to: Damaged ecosystems, limiting agricultural productivity, climate change

PHOTOSYNTHESIS AND CROP PRODUCTIVITY

PHOTOSYNTHESIS

FORMULA:



Series of biochemical reactions that result in the synthesis of organic compounds from CO₂ and H₂O using PAR as the energy source

IMPORTANCE IN FIELD CROPS
· Most dry matter in plants is derived from photosynthetic activity
· Crop products (e.g grains, tubers, fruits, etc.) are net products of photosynthesis

(Illustration: Review of a plant cell)

Site of photosynthesis
Photosynthesis I – Stromal thylakoid
PS II – Granal thylakoid

CHLOROPHYLL MOLECULES
· Located in the thylakoid membrane
· Chlorophyll have Mg⁺ in the center
· Chlorophyll pigments harvest energy (photons) by absorbing certain wavelengths (blue-420 nm and red 650 nm are most important)
· Plants are green because the green wavelength is reflected not absorbed

SEQUENTIAL REACTIONS
1. LIGHT REACTION – light dependent reaction
2. DARK REACTION – C3/C4/CAM pathway

LIGHT REACTION
· Harvests light energy
· Occurs in the thylakoid membrane
· Pigments absorb the light energy that powers photosynthesis

· Light energy is harvested by two different functional units called photosystems
· Pigments form aggregates on the thylakoid membrane
· Purpose: to collect energy over “broad” range of wavelengths thru resonance and concentrate it to one molecule, the reaction center
· Uses the energy to power the transfer of electrons through a series of compounds that act as donors and acceptors
· Pigments are embedded in photosynthetic systems (PS I AND PS II) which are located in the thylakoid membrane
(LOOK FOR VIDEO, ILLUSTRATIONS, AND OTHER RESOURCES RELIGHT REACTION)

LIGHT REACTIONS SUMMARIZED BY THE Z-SCHEME
· Occurs in the chloroplast (in thylakoids)
· Chlorophyll traps energy from light
· Light excites electron (e-)
· Kicks e- out of cholorophyll to an electron transport chain
· ETC: series of proteins in thylakoid membrane
· Water undergoes photolysis (O₂ is involved)
· PRODUCTS: ATP and NADPH
· ATP is generated wen H⁺ ions are transported across the thylakoid membrane
· At each step along the transport chain, the electrons lose energy
· Light dependent reactions occur in the thylakoids (PS II, ETC, PS I) while light independent reactions occur in the stroma (C₃ cyle)
