
CATEGORY 22
Epidermal Non-Quadrilateral

Seed or Fruit Epidermis

22I. Irregularly shaped (bumpy, anticlinal, and angular types)
 22IA. Large, smooth projections (bumps)
  c. irregularly angled projections not distinct, stalk angular if present
 22IB. small projections on surface, shape very irregular
  a. many long, thin projections
  b. variable projections
  c. rounded projections (seen in Th alia geniculata, Marantaceae: 
      diagnostic level not determined)
  d. rugulose surface (seen in Bixa orellana, diagnostic level not determined) 
 22IC. anticlinal cells with small projections on one plane; central projection 
  (Burseraceae, Trattinnickia glaziovii, family level diagnostic)
 22ID. anticlinal cells with projections on both sides, large rounded projection on one side 
  (Burseraceae, Protium fi mbriatum, family level diagnostic)
 22IE. small anticlinal cells with fi ne projections (Ulmaceae, Celtis schippii, species level diagnostic)
 22IF. angled to irregularly quadrilateral; surface grainy; small; 
  a. projections on edges (Lauraceae, Chlorocardium venenosum, family level diagnostic)
  b. no projections, fl at to undulating grainy surface, in Cyperus 
      (diagnostic level not determined)
 
22II. polyhedral epidermal cells (in top view) with conical projections (Cyperaceae, family level diagnostic)
 22IIA. decorated
  a. entire upper surface decorated (Cyperaceae, Cyperus, genus level diagnostic)
  b. edges of upper surface decorated (Cyperaceae, Carex, genus level diagnostic) 
 22IIB. smooth; projection tall, edges recurved or decorated (Cyperaceae, Scirpus, 
  genus level diagnostic)
 22IIC. undecorated; projection short, surface curved or undulating, in Cyperus, 
  polyhedral to quadrilateral (diagnostic level not determined)
22III. conical projections; not polyhedral in top view
 22IIIA. glume cells with large projections arising from deeply serrated cells 
  (Poaceae, Oryza sativa, genus level diagnostic)
 22IIIB. glume cells with small projections
22IV. elongate; very deeply serrated
 22IVA. serrations with straight edges
 22IVB. serrations with sinuous edges
 22IVC. serrations very irregular*
22V. bottle shape
 22VA. narrow (Poaceae, Oryza sativa)
 22VB. wide, fl aring (Poaceae, Oryza sp.)
22VI. seed epidermis, cells irregularly thick (“puff ed”), entire surface with beadlike projections; 
 radial appendages (Chloranthaceae, Hedyosum guaduatyatum, family level diagnostic)
22VII. Cylindrical seed bodies (Marantaceae)
 22VIIA. smooth/solid cylinder shaft  (Maranta ssp., genus level diagnostic)
  a. long cylinder, smooth surface (Maranta ssp., genus level diagnostic)
      (surface may have few to many large projections)
  b. shortened cylinder, grainy surface (Maranta arundinacea, species level diagnostic)
  c. shortened cylinder, smooth surface; robust single and bifurcated angular projections; 
      tip smooth (Stromanthe, genus level diagnostic)



 22VIIB. porous to densely ciliate cylinder shaft , abundant three dimensional spots and bumps
  a. shaft  with corkscrew twist along axis (wild Marantaceae, Ischnosiphon, 
      family level (wild) diagnostic)
  b. shaft  straight along axis (wild Marantaceae, Calathea, Th alia, family level (wild) diagnostic)
  c. shaft  twisted/broken irregularly; may be very shortened
   1. acuminate or acute tip/stalk (Calathea ssp., genus level diagnostic)
   2. broad, blunt tip, granular surface (Calathea allouia, species level diagnostic)
   3. fl attened, grainy “tip” with thin spines around edge of disk 
       (Calathea allouia species level diagnostic)
  d. broken cylinder pieces (diagnostic level: Marantaceae NOT Maranta ssp.)
  e. shaft  short (about as long as wide, or shorter) or elongated, 
      tip a sphere enclosed in top of shaft  (Donax, Th alia)
 22VIIC. Broken “tips” (Use traits of shaft /tip of seed body to classify: 
      underside shows remains of cylinder texture) 
  a. Maranta ssp. tip
  b. Maranta arundinacea tip
  c. Calathea ssp. Tip
 22VIID. Cylinder shaft  has porous appearance, covered with long cilia
  a. cylinder long un-segmented, head is short, smooth to bumpy, 
      extends down side of cylinder. (Donax)
  b. like above, but cylinder broken off  very short (Donax)
  c. Cylinder fragment, as above
 22VIIE. Irregular shaped with smooth, complex, robust projections. Robust tip that is a 
  continuation of the cylinder. (Stromanthe)
22VIII. Fruitcase and glume bodies (Poaceae) with speculate projections 
  (distinct stalk with rounded or bead-like head)
 22VIIIA. roughly rectangular in outline, thickness variable; projections on all surfaces 
  (not just marginal); projections sparse or plentiful
  a. wide, >7.5 microns (Diagnostic level: Zea spp. and some wild panicoid grasses)
  b. narrow, <7.5 microns (diagnostic level: wild Poaceae)
 22VIIIB. irregular in outline; thickness variable; silicifi cation variable; projections on all surfaces; 
  may be sparse or plentiful (diagnostic level: Zea spp. and some wild panicoid grasses)
 22VIIIC. oblong, half-decorated; distinctly three-dimensional; upper part can be rounded or 
  puff ed and is decorated; base is smooth (diagnostic level: Zea spp.)
 22VIIID. spherical bodies
  a. gracile sphere; lightly silicifi ed; typically 10-15 microns, rarely larger than 20 microns; 
      projections typically sparse (diagnostic level: Zea mays, domesticated)
  b. robust globular body; heavily silicifi ed (oft en appears purple); robust projections; 
      most 20-50 microns (diagnostic level: Zea spp.)
 22VIIIE. tubular bodies with distinct rounded or pointed tips at each end 
  (diagnostic level: wild Poaceae)
 22IX. Spherical, burr-like, and elongate glume bodies with needle-like projections 
  (diagnostic level: wild Poaceae, for example see Digitaria spp., Arundinella hispida)
22X. blocky, three-dimensional fruit case bodies
 22XA. rectangular in outline with 1-3 semicircular cuts in the margin 
  (diagnostic level: wild Zea ssp., teosintes)
 22XB. Balsas teosinte type
 
*NO card in MU card fi le



22 card1.jpg 22IAc card1.jpg

22IB photo2f.jpg 22IB photo2b.jpg

22IB card1.jpg

22IAc photo1f.jpg 22IAc photo1b.jpg



22IB photo0f .jpg 22IB photo0b.jpg

22IBb card1.jpg

22IB photo1f.jpg 22IB photo1b.jpg

22IBa card1.jpg



22IC card1.jpg22IBd card1.jpg

22IB photo5f.jpg 22IB photo5b.jpg

22IB photo4f.jpg 22IB photo4b.jpg

22IB photo3f.jpg 22IB photo3b.jpg



22IC photo3f.jpg
22IC photo2f.jpg

22IC card3.jpg

22IC photo1f.jpg 22IC photo1b.jpg

22IC card2.jpg



22IE photo3f.jpg22IE photo2f.jpg

22IE photo1f.jpg 22IE photo1b.jpg

22IE card1.jpg

22ID photo2.jpg

22ID photo1.jpg



22IE photo7f.jpg 22IE photo7b.jpg

22IE photo6f.jpg 22IE photo6b.jpg

22IE photo5f.jpg 22IE photo5b.jpg

22IE photo4f.jpg 22IE photo4b.jpg



40IIBcI photo1f.jpg 40IIBcI photo1b.jpg

22II card4.jpg22II card3.jpg

22II card2.jpg22II card1.jpg

22IF photo2f.jpg22IF photo1f.jpg



22IIAb photo4f.jpg22IIAb photo3f.jpg

22IIAb photo2f.jpg22IIAb photo1f.jpg

22IIAa photo4f.jpg

22IIAa photo3f.jpg

22IIAa photo2f.jpg



22IIB photo2f.jpg 22IIB photo2b.jpg

22IIB photo1f.jpg 22IIB photo1b.jpg

22IIB card3.jpg

22IIB card2.jpg
22IIB card1.jpg



22IIB photo6f.jpg

22IIB photo5f.jpg

22IIB photo4f.jpg

22IIB card4.jpg

22IIB photo3f.jpg 22IIB photo3b.jpg



22IIIA photo1f.jpg 22IIIA photo1b.jpg

22IIIA card1.jpg

22V photo2f.jpg22V photo1f.jpg

22VA card1.jpg



22IIIA photo5f.jpg 22IIIA photo5b.jpg

22IIIA photo4f.jpg 22IIIA photo4b.jpg

22IIIA photo3f.jpg 22IIIA photo3b.jpg

22IIIA photo2f.jpg 22IIIA photo2b.jpg



22IV card1.jpg

22IIIAa photo1f.jpg 22IIIAa photo1b.jpg

22IIIA card5.jpg22IIIA card4.jpg

22IIIA photo6f.jpg 22IIIA photo6b.jpg



22IVA photo3f.jpg 22IVA photo3b.jpg

22IVA photo2f.jpg 22IVA photo2b.jpg

22IVA photo1f.jpg
22IVA photo1b.jpg



22VIIA photo3f.jpg 22VIIA photo3b.jpg

22VIIA photo2f.jpg 22VIIA photo2b.jpg

22VIIA photo1f.jpg 22VIIA photo1b.jpg

22IV card3.jpg22IV card2.jpg



22VIIAa photo1f.jpg 22VIIAa photo1b.jpg

22VIIAa card3.jpg

22VIIAa card2.jpg22VIIAa card1.jpg

22VIIA photo5f.jpg22VIIA photo4f.jpg



22VIIAb card2.jpg
22VIIAb card1.jpg

22VIIAa photo5f.jpg

22VIIAa photo4f.jpg22VIIAa photo3f.jpg

22VIIAa photo2f.jpg 22VIIAa photo2b.jpg



22VIIBa card2.jpg22VIIBa card1.jpg

22VIIAb photo2f.jpg 22VIIAb photo2b.jpg

22VIIAb photo1f.jpg 22VIIAb photo1b.jpg

22VIIAb card3.jpg



22VIIBb photo1f.jpg22VIIBb card3.jpg

22VIIBb card2.jpg22VIIBb card1.jpg

22VIIBa photo3f.jpg22VIIBa photo2f.jpg

22VIIBa photo1f.jpg22VIIBa card3.jpg



22VIIBc1 photo2f.jpg22VIIBc1 photo1f.jpg

22VIIBc1 card2.jpg
22VIIBc1 card1.jpg

22VIIBb photo5f.jpg22VIIBb photo4f.jpg

22VIIBb photo3f.jpg22VIIBb photo2f.jpg



22VIIBc3 photo1f.jpg
22VIIBc3 card1.jpg

22VIIBc2 photo2f.jpg

22VIIBc2 photo1f.jpg

22VIIBc2 card2.jpg22VIIBc2 card1.jpg

22VIIBc1 photo3f.jpg



22VIICb card2.jpg
22VIICa card1.jpg

22VIIBc3 photo6f.jpg

22VIIBc3 photo5f.jpg
22VIIBc3 photo4f.jpg

22VIIBc3 photo3f.jpg22VIIBc3 photo2f.jpg



22VII Cc photo6f.jpg

22VII Cc photo5f.jpg22VII Cc photo4f.jpg

22VII Cc photo3f.jpg

22VII Cc photo2f.jpg

22VII Cc photo1f.jpg
22VIICc card3.jpg



22VIIIAa photo3f.jpg 22VIIIAa photo3b.jpg

22VIIIAa photo2f.jpg 22VIIIAa photo2b.jpg

22VIIIAa photo1f.jpg 22VIIIAa photo1b.jpg

22VIIIAa card1.jpg



22VIIIB card1.jpg22VIIIAb card1.jpg

22VIIIAa photo6f.jpg 22VIIIAa photo6b.jpg

22VIIIAa photo5f.jpg 22VIIIAa photo5b.jpg

22VIIIAa photo4f.jpg 22VIIIAa photo4b.jpg



22VIIIB photo3f.jpg 22VIIIB photo3b.jpg

22VIIIB photo2f.jpg 22VIIIB photo2b.jpg

22VIIIB photo1f.jpg 22VIIIB photo1b.jpg



22XB photo1.jpg22XA card1.jpg

22X card1.jpg22VIIIE card1.jpg

22VIIIDb photo1.jpg22VIIIDb card1.jpg

22VIIIDa card1.jpg22VIIIC card1.jpg


