Lab Test – Plant Review

LAB 1

Xylem vascular tissue for conduction of water and minerals; consists of tracheids and vessel elements, fibers and parenchyma cells

Phloem transports organic materials synthesized by the plant

Cambium region of meristematic cells between the xylem and phloem of gymnosperms and dicots (NOT IN MONOCOTS) 
· play a role in 2ndry growth and wood formation
Vascular cambium  gives rise to 2ndry xylem and phloem
Cork cambium  meristematic tissue that produces cork cells on its outer surface and phelloderm on its inner surface

Wood layers of secondary xylem

Lenticels raised area in the bark of woody stem that allows for gas exchange 

Monocot                   vs                          Dicot
	· scattered vascular bundles
· no vascular cambian
· vascular bundles surrounded by a sheath of schlerenchyma bundles
· 1 cotyledon in the seed
· parallel leaf veins
· long, narrow leaves
	· vascular bundles arranged in a ring 
· have a vascular cambian
· vascular bundles NOT surrounded by schlerenchyma bundles
· 2 cotyledon in the seed
· net like leaf veins
· broad leaves



Monocot Stem : no rings, no bark  EXAMPLE DRAWN: Zea mays (corn)
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[image: ]Dicot Stem: produce wood, produce rings, produce bark 
EXAMPLE DRAWN: Ranculus acris (buttercup)
Note: not all dicots produce wood
· not all plants are woody are dicot ex. palm trees are monocots

Lower Power Plans Legend:
· Epidermis, endodermis, cambium: double lines
· Collenchyma (under epidemeris): horizontal lines
· Sclerenchyma (fibers: found in vascular bundles): vertical lines
· Primary xylem: cross hatched
· 2ndary xylem: radial lines
· All other tissues (ex. phloem): blank

Ex. of a low power plan:









Difference between Parenchyma, Collenchyma and Sclerenchyma cells:

· Parenchyma (cells with thin primary walls that retain their protoplasm)
· Collenchyma (cells with thick primary walls that retain their protoplasm)
· [image: ]Sclerenchyma (cells with lignified secondary walls that have lost their protoplasm at maturity











Wood Cutting Cross- Sections:
[image: ]		TS- Transverse Section
 	           TLS- Tangential Longitudinal Section
	           RLS- Radial Longitudinal Section





Hardwoods: from angiosperm trees such as beech, oak, maple, tulip tree and ash
Example in lab: Liriodendron tulipfera (tulip tree)













Softwoods: from gymnosperm trees such as pine, yellow cedar, red cedar and spruce
Example In lab: Pinus strobus












Drimys: genus of 8 woody plants that flower which is odd; also angiosperms that have vessels

LAB 2 – Fibres & Natural Dyes

Fibre group of long cells that may be spun, woven or pressed into paper; may be bundles of fibre cells, entire vascular bundles, or cells from the surface of seeds

Surface Fibre found on the covering of seeds, leaves or fruit

Bast, Soft or Cortical Fibre  clusters of phloem fibers found in the inner bark of dicotyledon stems (DICOTS)

Hard, Structural or Leaf Fibre obtained from vascular bundles or veins in leaves consisting of both xylem, phloem and ensheathing fibres (MONOCOTS)

Hardwood Pulp contains tracheids, vessels and fibers

Softwood Pulp just tracheids

Mechanical Processing produces a slurry by grinding wood with water. Lignins and pectins in the cell walls of the fibres are not removed by this process. Paper will yellow and become brittle with age ex. paper towel: low grade
Chemical Processing:
2 types:
Sulphite process wood chips cooked in a digester with bisulphites. Hot acid is then pumped in and cooling is completed. High acid content means that paper can disintegrate (old books)
Sulphate process AKA Kraft Process alkaline process using sodium sulphate, sodium disulphide and sodium hydroxide. Process removes resins which makes pulp for paper that’s bleached

Note: fine quality papers (ex. thesis paper) are made from rags from old plant fibre fabrics like linen

Plant Dyes: natural dyes used around the world
Substantive dyes absorbed without chemical treatment ex. walnuts, onion skins
Adjective dyes need additional chemical treatment to promote their absorption and to prevent fading and bleeding 

Mordants increase adherence of dyes to fabric ex. chrome, tin, iron, blue vitriol

Linen usitatissium (Linen) under 4x objective epidermis is smooth ; it’s only 1 cell layer thick
Canabis Sativa (Hemp) under 4x objective epidermis is wavy/bumpy : part of the Magnoliopsida; bigger fibre bundles and it better for fibres than linen

Table from Exercise #5 
	Name of Fibre
	Plant Origin
	Location in Plant
	Uses

	Cotton
	Gossypium hirsutum
	Surface seeds
	Lint/linters look below

	Kapok
	Kapok Tree – Ceiba petandra
	Surface seeds
	Stuffing for life preservers

	Coir
	Coconuts- Cocos nucifera
	Seed fiber
	Ropes + door mats

	Raffia
	Palm Trees- Genus Raphia
	Surface- leaves
	Textiles + construction (ropes, beams, roof coverings)



Cannabis Sativa – Labelled Stem Picture : Epidermal Hairs and Cortical Hairs

Retting: process employing the action of micro-organisms and moisture on plants to dissolve or rot away much of the cellular tissues and pectins surrounding bast-fibre bundles, and so facilitating separation of the fibre from the stem. It is used in the production of fibre from plant materials such as flax and hemp stalks and coir from coconut husks.
[image: ]

Linen Plant  extract fibres from the plant by retting, scotching and hackling
[image: ]plant has purple flowers with a yellow center inside









Manilla Hemp (Musa textilis)  fibre bundles are located in the petiole (leafstalk)

Musa (banana) Lilliopsida have vascular bundles that look like a peanut with 2 vessels put together that look like a bum; looks like a hand written “u” when you look at a low powerplan

[image: ]Sisal (Agave sisilana)  fibres removed from the plant by decorticating : removing bark, husk or outer membrane to get to the fibre

[image: ]








Cotton (Gossypium sp)
Lint: Raw cotton after ginning is called lint Or Cotton fiber after separated from the seed is called lint. (used in textiles)
Linters : The short, fuzzy fibers still attached to the seed after ginning is called linters (used for paper, feminine hygiene)

Principal Plant Dyes:


	Name of Dye
	Color
	Plant Origin
	Plant Family
	Main Pigments
	Use

	Onion
	Diff. colors yellow and orange and brown
	Allium cepa
	Onion Family – Alliaceae
	Flavonoids, tannins
	Dye for yarn

	Annatto
	Yellow
	Bixa orellana
	Annatto Family- Bixaceae
	Tannins, flavenes, carotenoids
	Food coloring (butter or cosmetics)

	Indigo
	Blue
	Indigofera
	Pea Family- Fabaceae
	Inidican, indirubin
	Dye for clothing




Photocopy Paper Filler
J-Cloth Synthetic Fibres
Thesis Paper Chemical Pulp, Cotton Fibres, Filler
Paper Towel Mechanical Pulp

LAB 3– Cereal Grains and Non-Cereal Grain Crops

Grains seeds or seed-like fruits of plants, particularly members of the grass family (Poaceae)

Cereals edible grains produced by annual grasses. These grains/fruits are unique because the seed coat (testa) is fused with ovary wall ex. wheat, barley, rice 

Caryopsis a fruit in which the seed coat is fused with the ovary wall

Inflorescence  cluster of flowers

Panicle inflorescence with loose branching cluster of flowers ex. oats

Spike  inflorescence main axis is elongated and flowers one sessile

Racemevertical inflorescence with stalked flowers

Culm hollow pointed stem of grasses

Blade flat green part of a leaf

Stigma receptive part of carpel where pollen adheres

Bran husk of a cereal grain includes: pericarp + seed coat

Aleurone layer protein rich outermost layer of endosperm

Cereals
· majority of the world is fed by 3 cereal crops:
· Rice (Oryza sativa)
· Wheat (Triticum sp)
· Corn/Maize (Zea mays)
· Note: Potatoes rank 4th as a staple crop and are a tuber crop
[image: ]
Grasses are MONOCOTS










A grain is a typical fruit of the grass family
[image: ]









Wheat Triticum sp.

[image: ]
	Type of wheat
	Amt of Gluten
	Use

	Durum
	High
	Pasta

	Hard wheat
	High
	Bread

	Soft wheat
	Low
	Cakes, Pastries







Barley (Hordeum vulgare)  spike florescence 
· used for flat bread and malting beer
· Malt and a carb source (rice, wheat, corn, barley) and water form a mash, in which the malt enzymes break down the carbs to fermentable sugars

Corn (Zea mays)  monoecious : separate male and female parts
· used for : fuel, food, lubricants, biodegradable plastics

Rice (Oryza sativa)  panical influorescence
2 subtypes : indica (long grain) ; japonica (short grain)

Structure of Oat Floret
[image: ]









Kernel Identification
Dent Corn: hard starch around the outer top edge of kernel, inside is soft starch
Flint Corn: think area of hard starch near top and the rest is starch
Popcorn : layer of hard starch all the way around with the center at soft starch
Sweet Corn: not a lot of starch mostly sugar
Most to Least Starch: flint corn, dent corn, pop corn, sweet corn

Non-Cereal grains : plants not in the cereal family but use it like a cereal

	Species Name
	Geographical Origin
	Family

	Quinoa – Chenopodium quinoa
	High Andes of S. America
	Chenopodiaceae : Goosefoot Family

	Grain Amaranth- Amaranthus spp.
	South/Central America
	Amaranthaceae: Pigweed Family

	Buckwheat- Fagopyron esculentum
	SE Asia
	Polygonaceae- Knotweed Family



LAB 4– Plant Propogation and Non-Grain Staple Crops

Plant Propogation: 
· Sexually : by means of seeds or spores (in the case of ferns)
· Asexually: vegetative propogation

Note: Tillers are an ex. of vegetative propogation : if separated from the parent plant they will become an independent plant on their own

Vegetative Propogation Methods:
1) Leaf-Petiole Cuttings young plants form from cut surface of the petiole (ex. African violet)
2) Lateral Vein Cutting monocot leaves can be cut in 2” sections at right angles to the leaves; young plants form at cut veins (ex. Streptocarpus)
3) Leaf Slashing young plants form at cut undersides of leaf veins (ex. Begonia)
4) Foliar Embryos potentially independent plantelets are formed along margins of leave (ex. Kalanchoe)

Grafting: 2 components of graft
· bud or short length of stem
· rootstock 
· the meristematic tissue of each unites and the cutting flourishes attached to the root stock
· ex. we grafted: Coleus plants

Dicot Root – LOOK FOR THE “X” in the middle (xylem) – Ranculus acris (Buttercup) in class
[image: ][image: ]Monocot Root- xylem in a circle









Bulb vertical, underground stem with food storing leaves covered by papery leaves ex. onion/garlic
Corm underground, enlarged, food-storing stem covered by papery leaves
Tuber modified stems that act as underground storage organs ex. potatoes
Rhizomes horizontal, underground stem ex. fern polypodium aureum has it
Tiller vertical shoot off a stolon ; a form of vegetative propogation
Runner (Stolon) horizontal above ground stem ex. spider plant
Offshoot (Sucker) radial growtht of roots ex. aloe
Layering  branches root where they meet the soil surface ex. blackberries, raspberries, English Ivy

[image: ]BIENNIAL LIFE CYCLE

















Non-Grain Staple Crops:
· Radish (Biennial) : starch in xylem and parenchyma
· Carrot (Biennial): starch in cortex
· Beet (Biennial) : starch in concentric bands of vascular tissue, each with storage cells 
· Sweet Potato (Perennial) : starch in center of storage root

	Species Name
	
	Type of Propogation
	Location

	Sweet Potato: Ipomea Batatas
	Storage Root
	Adventitious shoots from roots
	Peru – several thousand years ago

	White Potato: Solanum tuberosum
	Tuber
	Potato eyes, seed potatoes
	Peru, 10,000 years

	Cassava: Manihot esculenta
	Storage Root
	Stem cuttings with auxillary buds
	Brazil & Peru

	Yam: Discorea spp.
	Tuber
	Eyes
	Tropical Africa

	Taro: Colocasia esculenta
	Corm
	Small shootsoff corm
	SE Asia



LAB 5– Plant Propogation and Non-Grain Staple Crops

Essential Oils volatile organic compounds give plants their aroma. They are 2ndry metabolites. Function to attract pollinators to plants, pathogen inhibition, discourage herbivory
Ex. Eucalyptus oil, Lavender oil, Rose Oil

Methods of Extracting Essential Oils:
1) Solvent extraction solvent is usually alcohol, plant part goes into solvent ex. vanilla
2) Infusion made with hot water ex. brewing herbal teas
3) Compression  crushing the oil glands to expres the oil ex. bergamot oil in earl grey tea; rose oil- taken out between 2 pieces of butter
4) Steam distillation ex. peppermint or cedar oil extraction
[bookmark: _GoBack]
Spices pungent aromatic plant products derived from plants native to tropical regions. Used to flavor foods. Can be dried barks, roots, seeds, flower part. No major families.
Herbs aromatic plants whose leaves are used in seasoning food or medicinal purposes. All of temperate origin. 2 Major families: Lamiaceae and Apiaceae

	Lamiaceae : Mint Family
	Apiaceae : Parsley Family

	· herbaceous plants, small shrubs
· square stems
· simple leaves with oil glands
· Mediterranean grown
· Ex.Spearmint – mentha spicata
· Sweet Basil – Ocimum basilicum
· Sage, Rosemary, Oregano , Thyme
· Flowers have 2 lips: purple or blue
	· fruit is a schizocarp- splits into 2 halves
· feathery like leaves
· inflorescences are umbels or compound umbels
· yellow or white in color
· Ex. Parsley, Dill, Cilantro, Celery, Fennel



Herbarium  collection of preserved plant specimens (dead) 
Botanical garden live collection of plants 
Arboretum  subtype of a botanical garden that has live trees

Uses for herbarium:
· collection dates track climate change
· taxonomy: reference library with proper names
· track species range

5 Steps: 
1) Press specimen
2) Dry it
3) Mount and label
4) Accessioning
5) Quarantining 

Conditions for long-term preservation: controlled humidity (to keep it try) & quarantine to get rid of insects

Cover of the Book:
· Myristica Fragrans (Nutmeg)- Spice
· Star Anise - Spice
· Black Pepper - Spice
· Sage - Herb
· Vanilla - Spice
· Dill- Herb
· Cinnamomum Cassia - Spice
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