HORTICULTURE 101 READING GUIDE

GROWTH MECHANISMS (Chapter 2, pp. 28, 42-43, 49-50)

1) Meristems are groups of cells that are specialized for cell division.  What three types of meristems recognized in your textbook and what types of growth or tissues are produced by meristem type?
a) Apical meristems are located at the tips of roots and shoots.  They are responsible for elongation growth (primary growth).  

b) Intercalary meristems are groups of meristematic cells that contribute to the primary growth of plant organs (root and shoot elongation, etc.) but are separate from the apical meristem and are surrounded by, or ‘intercalated’ between, mature cells.   Intercalary meristems are not universally produced.  However, they are common in the leaves and stems of grasses and provide a mechanism by which grasses are able to re-grow following cutting.  
c) Secondary meristems (syn. lateral meristems) are cylinders of meristematic cells that are responsible for the secondary growth (diameter growth) of stems and roots.  Two types of lateral meristems are recognized:  the vascular cambium which produces secondary xylem (wood) towards the inside and secondary phloem towards the outside and the cork cambium which is located exterior to the vascular cambium.  The cork cambium replaces the epidermis in older stems and roots.  
2) In healthy trees, most new stems originate from axillary buds located on young branches near the periphery of the crown.  In what ways do watersprouts and suckers differ in their origin?  

Watersprouts form on the trunk or from older (larger) branches in the interior of a tree’s crown.  In general, watersprouts originate from pre-existing buds.  These buds are produced during the primary growth of a stem in a normal axillary position (syn. lateral buds), but do not develop as shoots immediately.  These buds can frequently remain viable for many years, but they tend to become buried beneath the bark over time and may also proliferate forming masses of buds.  Suckers originate from the roots of a plant.  Root suckers are ‘adventitious’ since they are not derived from the original shoot apical meristem of the plant.  
3) What types of stimuli trigger watersprout formation, and what types of horticultural uses for watersprouts are discussed in your textbook?
Watersprouts are stimulated to form by any stimulus that destroys or defoliates are large portion of the crown of a tree; including severe pruning, wind-damage, and herbivory.  As a consequence of their rapid growth, succulency, and juvenility (in some cases); watersprouts are generally more competent for vegetative propagation than is typical of shoots produced at the periphery of the crown.
4) What is a juvenile plant?

Juvenile plants are young plants that are incapable of flowering even when provided with the proper environmental conditions (daylength, cold treatment, etc) for flower induction.
5) For each of the following plant types indicate which morphological features can be used to distinguish the juvenile and mature forms of the plant?

a) English Ivy – The juvenile form is characterized by lobed leaves, a prostrate (creeping) growth habit, and it readily produces adventitious roots from its stems.  The mature form has simple (unlobed leaves), erect stems, and does not normally produce adventitious roots under field conditions.  The mature form is also more difficult to root even in the context of greenhouse propagation.
b) Oaks and Beeches - The juvenile form is characterized by leaf retention into the fall and winter.  The leaves brown but do not readily fall from the trees with some persisting through the spring and dropping only in the early Spring.  
c) Citrus spp. – The juvenile form produces thorns, but thorns are absent in the mature form. 
