Jim Bidlack - BIO 5354/4354
PLANT ANATOMY Lecture 18- Root Merigem Root Cap, & Roat Development

Root tip and subapical merisems
A Areaof divison - abit back from theroot tip becausethereisdivison in front of and in the back of
the zone of division
B. Stuff at or near the area of divison (zones)
1 Central cylinder meristem zone
2 Cortical initials zone
3. Central cellszone
4. Columelamother cellszone
C. Histogen theory - plant tissue derived from one massve meristem divided into precursors- merisem
ometimesreferred to as SUBAPICAL MERISTEM
1 Dermatogen ===> protoder m ===> epidermis
2. Plerome (central cylinder zone) ===> procambium ===> vascular tissue
3. Periblem (cortical initials) ===> ground meristem ===> ground tissue
4. Calyptrogen (columella) ===> root cap
D. Typesof subapical merigems
1 Closed (2-4 zones. plerome, periblem, calyptrogen) - grasses & many dicots
2. Open (subapi cal meristem can be hard to distinguish) - LVP
a) Sometimes the subapical meristem can belimited to one cell
b) L VPs- often limited to one" Mother Céell"
3. With quiescent center (area of no division)
a) Proximal meristem located around quiescent center
Root cap
Protects apical meristem and assistsroot in penetrating the soil
Derived from the calyptrogen
Coated with mucilage - polysaccharide + pectin (from dictyosomes)
1 Mucilageisa lubricant to help roots penetrate the soil
Root cap celsonly last for 2-3 weeks
1 Middlelamella weakens asthe cellsbecome secretory
2. Céllsseparate and are doughed off into the soil
E Responsblefor root orientation (georeaction)
1 controlled by star ch-containing amyloplasts called statoliths
Root development
Procambium - dividesto produce primary phloem & xylem (continuous and acr opetal - toward thetip)
NOTE: oppositeisbasipetal (toward the base)
M etaxylem cells enlarge but do not yet deposit secondary wall
Phloem isfound continuous and acr opetal
Xylem isfound continuous and acr opetal
M etaxylem deposits secondary wall and dies
ateral roots come from divisonswithin the pericycle
Pericycleisfound opposteto protoxylem ridge
Small group of cdlsformin the pericycle
Group of cdlsorganizes a subapical meristem and aroot cap
Endodermisstretchesand ruptures
Cortex and epidermisaredestroyed
L ateral root reaches environment prepared with root cap, ec.
Secondary vascular tissue
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A. Vascular cambium isnecessary for secondary growth
B. Cambial layer islateral
C. Process of secondary growth
1 Vascular parenchyma become meristematic
2. Pericycle outside protoxylem becomes meristematic
3. Resulting vascular cambium produces secondary xylem and phloem
a) Produced in what are called SINUSES (ar ea between protoxylem ridges)
4. Secondary phloem isbardy visble

D. Cork cambium can also function to make protective tissue



