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BIOL 301 Plant Systematics      Summary of Family Traits  
 
1.  Anacardiaceae (Cashew Family) (pp. 482-485) 
Perennial trees, shrubs, or vines 
Resin ducts; sometimes with milky (toxic!) sap 
Leaves trifoliate or pinnately compound; leaves often turn bright red in fall 
Flowers regular and often imperfect (dioecious, polygamous, or polygamodioecious) 
Flowers 5-merous with nectar disc 
Fruit a drupe (may have resinous mesocarp) 
Urushiols, which are phenolic compounds, cause contact dermititis 
Includes edible plants (cashew, pistachio, mango, pink peppercorn) 
Includes many poisonous plants (poison ivy, poison oak, poison sumac, poisonwood) 
Species in our area:  Smooth Sumac, Staghorn Sumac, Skunkbush, Poison Ivy 
 
2.  Apiaceae aka Umbelliferae (Carrot Family) (pp. 46-56) 
Annual, biennial, or perennial herbs or shrubs/trees 
Stems often hollow at nodes 
Often with highly divided leaves and sheathing petioles; foliage aromatic 
Flowers usually white, sometimes yellow, and small; 5-merous 
Inflorescence => umbel or compound umbel 
Fruit a schizocarp or drupe 
Includes many plants of culinary significance (carrot, celery, fennel, parsley, anise ....) 
Includes many poisonous plants (poison hemlock, water hemlock, ...) 
Compare to Asteraceae 
 
3.  Asteraceae aka Compositae (Sunflower Family) (pp. 64-150; 484-488) 
Wide range of life-forms (herbs, shrubs, trees)  
Most often herbs or sub-shrubs in our region 
Very abundant in North America and S. Dakota (biggest or second biggest family) 
Leaves and stems variable 
Characteristic flowers and inflorescences (many small, tubular flowers together) 
Special parts: disc + ray flowers, united petals, pappus (=sepals), receptacle, involucral bracts 
Fruit an achene 
1st largest (some say 2nd largest) plant family in world 
Includes some plants of food significance (annual sunflower, lettuce, artichoke, chicory, etc.) 
Includes some plants of horticultural significance 
 
4.  Betulaceae (Birch Family) (pp. 490-494) 
Woody plants (trees or shrubs) 
Leaves simple, alternate, and with doubly serrate margins 
Stems often marked with lenticels 
Monoecious with catkin inflorescence--male catkins soft and pendulous; female catkins stout 
Wind pollinated 
Fruit a nut, nutlet, or samara (with bracts) 
Includes timber and horticultural species 
Includes species of culinary significance (hazelnuts/filberts) 
Species in our region:  birch, hop-hornbeam, hazel 
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5.  Boraginaceae (Borage Family) (pp. 152-160) 
Annual or perennial herbs (in our region) 
Usually pubescent (rough or stiff hairs) 
Usually round stems, entire leaves that are simple and alternate 
Inflorescence a tight, one-sided fiddlehead-like (scorpion tail) cluster that uncoil as flowers open—“scorpoid” 
Flowers radially symmetric: 5 sepals, petals fused (sympetalous) with 5 lobes 
5 stamens fused to petals (adnate); 1 style attached to base of ovary 
Corolla often pink when young, turning blue to purple 
Fruit a schizocarp of 4 nutlets 
Includes some plants of horticultural significance (blue-bells, forget-me-nots, hound's tongue, ...) 
Species in our region: butte candle, blue-bells, hound's tongue 
 
6.  Brassicaceae (Mustard Family) (pp. 160-176) 
Annual, biennial, perennial herbs with mustard oils 
Leaves simple, alternate, and may be lobed; often forked or stellate hairs 
Watery sap  
Regular, cross-shaped flowers (four petals, four sepals); size highly variable; white, yellow or pink 
Stamen arrangement is 4+2 
Ovary superior 
Fruits pod-like, two chambers; narrow = siliques, wide = silicles 
Includes many plants of culinary significance (cauliflower, broccoli, turnips, radish, ...) 
Includes some plants of ornamental significance (wallflower, dame's rocket, sweet alyssum, ...) 
Species in our region: wallflower, Boechera, dame's rocket, garlic mustard, water cress, etc. 
Compare to Onagraceae 
 
7.  Cactaceae (Cactus) (pp. 176-179) 
Perennial herbs (in our region); also vines, shrubs, trees 
Succulent, enlarged stems that are often jointed 
Leaves often reduced to spines 
Axillary buds cushion-like areoles with spines and often bristles (glochids) 
Flowers solitary, sessile, showy, radially symmetrical: perianth spirally arranged tepals 
Many stamens; 1 pistil with inferior ovary that is often embedded in stem 
Hypanthium 
Fruit a berry (often bristly) 
Usually found in hot, dry areas 
Includes edible species (prickly pear pads, or nopales, and fruits) 
Includes some plants of horticultural importance (saguaro cactus) 
Species in our region:  fragile prickly pear, plains prickly pear, pincushion cacti 
Compare to Euphorbiaceae 
 
8.  Caprifoliaceae (Honeysuckle Family) (pp. 182; 494-500) 
Woody plants (sub-shrubs, shrubs, trees) (in our region) 
Leaves opposite (may be simple or compound) 
Flowers bilaterally symmetric (though sometimes looks almost radially symmetric) and often twinned 
Sepals 5, fused; petals 5, fused (tubular), usually 2 upper and 3 lower or 4 upper and 1 lower lobes 
Fruit a berry, drupe, capsule, or achene 
Includes some edible species (highbush cranberry) 
Includes some plants of horticultural significance (honeysuckle, snowberry, ...) 
Species in our region: elderberry, snowberry, honeysuckle, twinflower ... 
Compare to Cornaceae 
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9.  Caryophyllaceae (Pink Family) (pp. 184-188) 
Annual or perennial herbs 
Stem with swollen nodes 
Leaves simple, narrow, opposite, and connate/connected bases 
Flowers radially symmetric; 5 (-4) fused sepals and free petals; petal often “pinked” (i.e. notched) 
5-10 stamens; 1 pistil 
Fruit an apically dehiscing capsule (opens via apical teeth at top) 
Includes many weedy species (chickweed, campion) 
Includes some horticultural species (baby’s breath, carnation, pinks, sweet William) 
Species in our region:  prairie chickweed, white campion, etc. 
Compare to Polemoniaceae (Phlox) 
 
10.  Chenopodiaceae (Goosefoot Family) (p. 502) 
Annual or perennial herbs, sometimes shrubs 
Often reddish 
Leaves simple, alternate, often succulent, and “mealy” 
Flowers tiny and radially symmetric; greenish and membranous and in dense inflorescence 
5 tepals (or only sepals); 5 stamens; 1 pistil 
Fruit an achene, utricle, or occasionally capsule 
Often grow in disturbed, dry, saline habitats (halophyte), can be hyper-accumulators 
Includes edible species:  beets, spinach, Swiss chard, quinoa 
Includes many weedy species:  goosefoot, lamb’s quarters, Russian thistle, Kochia 
Now merged into Amaranthaceae (not universally accepted) 
Species in our region:  saltbush, Russian thistle, Kochia, winterfat, etc. 
 
11.  Cyperaceae (Sedge Family) (pp. 446-472) 
Perennial (sometimes annual) grass-like herbs, that often grow by rhizomes; monocots 
Stem triangular 
Leaves simple, entire, parallel veined, and 3-ranked 
Stems not hollow 
Flowers reduced and subtended by 1 scale; monoecious or hermaphroditic; early flowering 
3 stamens; 1 pistil that may be enveloped by sac (= perigynium); 1 style, feathery stigmas 
Fruit an achene 
Often found in wet places.  In our region common in grasslands. 
Includes many ecologically important species—especially erosion control 
Very difficult to identify 
Includes edible species (Chinese water chestnuts) 
Species in our region:  threadleaf sedge, sun sedge, bulrushes, etc. 
 
12.  Ericaceae (Heath Family) (pp. 510-513)  
Shrubs (in our region) to small trees; occasionally perennial herbs 
Leaves simple, alternate, often evergreen 
Flowers radially symmetric and funnel-urn shaped 
4-5 fused sepals; 4-5 fused petals (with lobes); 8-10 stamens—anthers with pores; 1 pistil—stigma often lobed 
Fruit a berry, drupe, or capsule 
Acid-loving species with mycorrhizal roots 
Includes edible species (blueberries, huckleberries, cranberries) 
Includes medicinal species (wintergreen, Labrador-tea) 
Includes horticultural species (azalea, rhododendron, bearberry, heather, heath, etc.) 
Species in our area:  bearberry, grouseberry, blueberry, huckleberry 
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13.  Euphorbiaceae (Spurge Family) (pp. 196-197) 
Herbs, shrubs, trees or vines that are often succulent and cactus like 
Exudes milky white latex that can cause burns 
Leaves simple with stipules; may have spines below leaves 
Flowers 5-merous, regular, and imperfect; plants monoecious or dioecious 
Flowers often very reduced and may have showy bracts rather than sepals or petals (cyathia) 
Includes commercially valuable species (rubber, tung oil) 
Includes edible species (cassava, tapioca, arrowroot) 
Includes poisons (castor, which is used to make ricin) 
Includes horticultural species (poinsettia, etc.) 
Species in our area:  snow-on-the-mountain, leafy spurge, Euphorbia (often small) 
 
14.  Fabaceae aka Leguminosae (Pea Family) (pp. 198-232; 514) 
Wide range of life-forms (herbs, shrubs, trees)  
Most often herbs or sub-shrubs in our region 
Leaves usually compound (often pinnate, sometimes palmate) and alternate; stipule at base of petiole 
Sometimes have tendrils 
Flowers with 'butterfly' structure (bilateral , five petals, banner-wing-keel, five fused sepals, 9+1 stamens) 
Flowers sometimes large, sometimes small, sometimes in dense heads 
Fruit a legume or loment 
Stamens often have 9 fused and 1 free (diadelphous) 
One lineage looks like a puffball (Mimosa, which includes sensitive plant) 
Includes many plants that are food staples (peas, beans, peanuts, lentils; also forage plants!) 
Includes some plants of horticultural significance (sweet peas) 
Includes many nitrogen fixers (bacterial nodes in roots) 
3rd largest plant family in the world (Astragalus is the largest genus) 
Compare to Asteraceae 
 
15.  Juncaceae (Rush Family) (pp. 472-479) 
Annual or perennial grass-like herbs;  monocots 
Leaves simple, entire, alternate, 3-ranked, often tufted, with parallel venation; open basal sheath 
Flowers small and regular (lily shaped); hermaphroditic or monoecious 
6 chaffy tepals; 3-6 stamens; 1 pistil—stigmas short and brush like 
Fruit a loculicidal capsule 
Often found in damp places  
Species in our region:  Juncus 
Compare to Cyperaceae and Poaceae 
 
16.  Lamiaceae (Mint Family) (pp. 242-252) 
Annual or perennial herbs, sometimes shrubs 
Almost always with square stems 
Leaves opposite and alternating in direction (i.e. decussate) 
Flowers bilabiate (lipped) and often ornate or complex 
Foliage glandular and generally has pleasant mint-y odor (aromatic oils) 
Fruits are nutlets (4-parted schizocarp) 
Includes many plants of culinary significance (spearmint, peppermint, sage, bee-balm, catnip, rosemary, ...) 
Includes some plants of horticultural significance (lavender, Salvia) 
Species in our region:  bee balm, bugleweed, field mint, catnip, hyssop 
Compare to Scrophulariaceae 
 
 



5 

17.  Liliaceae (Lily Family) s. lat.  (pp. 252-266) 
Perennial herb with bulbs; monocot 
Leaves simple, entire, with parallel venation 
Flowers regular, 3-merous, and showy 
6 petaloid tepals (often spotted); 6 free stamens; 1 pistil (superior ovary) 
Fruit a loculicidal capsule or berry 
Mostly found in temperate regions of northern hemisphere 
Usually early flowering 
Traditional Liliaceae (s. lat) has been divided into several families 
Includes ornamental species (trout lily, Easter lily, tiger lily, etc.) 
Includes edible species (onion, garlic, leeks) 
Species in our region:  Canada mayflower, death camas, fairybells, onion, false solomon’s seal, etc. 
 
18.  Malvaceae (Mallow Family) (p. 270) 
Annual, biennial, or perennial herbs; sometimes shrubs or small trees 
Sap mucilaginous 
Hairs stellate or lepidote 
Leaves simple, alternate, and palmately veined 
Flowers regular and showy; often with epicalyx (petal-like bracts) 
5 sepals, 5 free petals, many stamens with fused filaments (monodelphous), 1 pistil 
Fruit a loculicidal capsule or wheel-shaped schizocarp 
Includes economically important species (cotton, jute) 
Includes edible species (okra) 
Includes horticultural species (hibiscus, mallow, hollyhock) 
Species in our region:  mallow, cowboy’s delight 
Malvaceae s. str. includes chocolate, Tilia, durian, baobob 
 
19.  Onagraceae (Evening Primrose Family) (pp. 272-280) 
Annual or perennial herbs, sometimes shrubs 
Leaves variable 
Inflorescences variable (solitary in leaf axils, numerous in terminal spikes, etc.) 
Flowers regular and cross shaped: (four sepals, four petals, 4-8 stamens); size highly variable 
Petals sometimes clawed or cleft; stigmas sometimes lobed or branched 
Pollen connected by viscin strands—this sticks to pollinators 
Hypanthium (often long) that is often fused to ovary; ovary inferior 
Fruits usually four-chambered, loculicidal capsules, seeds sometimes hairy 
Includes some plants of horticultural significance (Fuschia, etc.) 
Species in our region: willow-herb, evening-primrose, fireweed 
Compare to Brassicaceae 
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20.  Orchidaceae (Orchid Family) (pp. 280-289) 
Perennial terrestrial herbs, often epiphytic and occasionally saprophytic 
Roots with mycorrhizae 
Leaves simple, entire, often succulent (in our region), and sheathing at base 
Flowers irregular and 3-merous; inconspicuous – showy 
Sepals unequal, green-petaloid; petals unequal (specialized median petal and 2 laterals)—often spurred 
Fused stamens, style, and stigma = column; 1 (2) stamen, 1 pistil, inferior ovary 
Pollen sticky (pollinia); animal pollinated 
Fruit dehiscent capsule; many tiny seeds lacking endosperm 
Exceptionally diverse!  Second (or first?) largest plant family, about 20,000 species 
Often very rare; should not be collected 
Includes edible species (vanilla) 
Includes horticultural species (slippers, corsage orchids) 
In our region, frequently found in wetlands and rich forests.  Most diverse in the tropics. 
Compare to Scrophulariaceae and Lamiaceae 
 
21.  Poaceae (Grass Family) (pp. 376-445) 
Annual or perennial herbs, often with rhizomes, that may form tufts or mats; monocots 
Stems round and hollow 
Leaves simple, alternate, two-ranked, and with parallel venation; contain silica (glass!) 
Nodes jointed 
Leaf bases are sheathing; may be open or closed 
Leaf bases may have a ligule:  tissue or hairs 
Leaf bases may have an auricle (“ears”) 
Flowers tiny and highly modified; may be monoecious or hermaphroditic 
Inflorescence and flowers surrounded by bracts:  glumes, paleas, and lemmas 
1-3 stamens; 1 pistil (2-3 styles; feathery stigma) 
Fruit a caryopsis (grain) 
5th largest family in the world 
Includes edible species (wheat, rye, corn, oats, barley, rice, sugar, sorghum) 
Includes forage species (Timothy, wheatgrass, bluegrass, etc.) 
Includes ornamental species (bluegrass, bamboo, pamas grass, etc.) 
Species in our region:  bluestems, Timothy, wheatgrasses, grama grasses, buffalo grass, foxtail, etc. 
 
22.  Polygonaceae (Buckwheat Family) (pp. 300-305) 
Annual or perennial herbs (our region); sometimes shrubs and vines 
Stems with swollen nodes and sheathing leaf bases (ocrea) 
Leaves simple, alternate, and entire 
Inflorescence in fascicles; spikes or racemes 
Flowers small and radially symmetrical:  5-6 petaloid tepals in two series and fused at base; often pink or green 
6-9 stamens, 1 pistil 
Fruit a 3-sided achene or nutlet (often enclosed by membranous tepal wings)  
Includes edible species (buckwheat, rhubarb, sorrel) 
Species in our region:  few-flowered buckwheat, smartweed, dock, knotweed 
Compare to Chenopodicaceae 
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23.  Ranunculaceae (Buttercup Family) (pp. 310-323; 528-529) 
Annual or perennial herbs; sometimes vines or shrubs 
Leaves alternate and variable 
Flowers variable and often showy: some genera with regular flowers, others with irregular flowers 
Flower parts spirally arranged on receptacle 
5 free sepals, often showy; 5 free petals, often absent; sometimes spurred or with nectar pocket at base 
Many stamens; many simple pistils 
Fruit follicles, achenes, or berries 
Includes many poisonous plants (monk’s hood, baneberry, larkspur, goldenseal, buttercup) 
Includes many horticultural species (columbine, clematis, anemone, etc.) 
 
24.  Rosaceae (Rose Family) (pp. 324-337; 532-553) 
Wide range of life-forms (herbs, shrubs, trees) 
Leaves and stems variable; often armed with prickles 
Leaves often have stipules 
Flowers regular:  5 free sepals, 5 free petals, many stamens, & 1-many pistils 
Hypanthium with nectar disc often present 
Fruits often with fleshy and edible:  drupes, pomes 
Fruits sometimes dry:  achenes, follicles 
Fruits may be aggregate 
Includes many food staples (apples, pears, plums, cherries, apricots, blackberries, strawberries ...) 
Includes many horticultural species 
Species in our region:  rose, blackberry, strawberry, agrimony, chokecherry, spirea etc. 
Compare to Ranunculaceae 
 
25.  Salicaceae (Willow Family) (pp. 552-570) 
Trees and shrubs 
Leaves simple, alternate, stipulate, and often narrow 
Buds sharp 
Inflorescences are catkins; dioecious 
Flowers very small and imperfect; both wind- and insect-pollinated 
Fruit a loculicidal capsule 
Fast-growing and often clonal 
Includes horticultural species (willows, aspen, cottonwood) 
Includes wood pulp species (aspen) 
Species in our region:  quaking aspen, cottonwood, Bebb’s willow, peachleaf willow, etc. 
 
26.  Scrophulariaceae s. lat (Snapdragon Family) (pp. 342-358) 
Annual, biennial, or perennial herbs; occasionally parasitic 
Stems usually not square 
Leaves simple and opposite (sometimes alternate) 
Flowers irregular, showy, and nectiferous 
4-5 fused sepals, 4-5 fused petals, various flower shapes 
4 stamens fused to petals (two lengths=didynamous; often 1 staminode), 1 pistil (superior ovary) 
Fruit a septicidal capsule with persistent calyx 
Complex taxonomy; family has been subdivided 
Includes weedy species (mullein, butter-and-eggs, dalmation toadflax) 
Includes horticultural species (snapdragon, Penstemon/beardtongue, foxglove, etc.) 
Includes medicinal species (Digitalis foxglove) 
Species in our region:  mullein, Penstemon, paintbrush, butter-and-eggs, figwort, owl clover, etc. 
Compare to Lamiaceae 
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Scrophulariaceae s. str. is the figwort or mullein family and doesn’t include many recognizable features 
Orobanchace s. str. includes parasitic members (broom-rape, paintbrush) 
Plantaginaceae s. str. inlcudes most things we associate with this family (snapdragons, Pensteom, foxglove) 
 
27.  Solanaceae (Nightshade Family) (pp. 358-360) 
Annual, biennial, and perennial herbs; sometimes shrubs or trees in tropics 
Often with prickles, or bristly hairs 
Leaves simple-pinnately compound and alternate 
Foliage has distinctive odor and droopy appearance 
Flowers regular and showy, rotate and funnel-, star-, or tubular- shaped 
5 fused sepals, 5 fused petals, 5 stamens (fused to petals), 1 pistil (superior ovary) 
Anthers often fused and porate (“peppershaker”) 
Fruit a berry, drupe, or septicidal capsule 
Lots of alkaloids present (and these can be poisonous to mammals) 
Includes edible species (potato, tomato, pepper, eggplant) 
Includes medicinal and/or toxic species (tobacco, belladonna, jimson-weed, poison nightshade, etc.) 
Includes horticultural species (petunia) 
Species in our region:  buffalo bur, groundcherry, nightshade, henbane 
 
28.  Vitaceae (Grape Family) (pp. 572-574) 
Woody vines (in our region) with swollen nodes 
Tendrils (modified inflorescences; many tendrils are modified leaves) that attach by twining or discs 
Leaves often palmately veined; simple to compound 
Flowers small and radially symmetrical:  4-5 sepals, petals, and stamens; 1 pistil; superior ovary 
Fleshy fruit (berry) 
Includes some food staples (grapes) 
Includes some horticultural species (Boston ivy) 
Species in our region: grape, woodbine 
 
 
World’s biggest plant families 
1.  Asteraceae 
2.  Orchidaceae 
3.  Fabaceae 
4.  Rubiaceae 
5.  Poaceae 
 
 
Notable families that aren’t presented in depth but are represented in our area 
1.  Aceraceae 
2.  Asclepidaceae 
3.  Campanulaceae 
4.  Convolvulaceae 
5.  Cornaceae 
6.  Geraniaceae 
7.  Grossulariaceae 
8.  Polemoniaceae 
9.  Verbenaceae 
10.  Violaceae  
 


