HORT 101 STUDY GUIDE – PLANT MORPHOLOGY (Chapter 3, pp. 33-52)
I) ROOTS:

1) What at the major functions of roots listed in your textbook?  Can you think of any additional functions?

The primary functions are 1) to provide anchorage and support and 2) to facilitate the uptake of nutrients and water.  Additional functions include a carbohydrate storage function, particularly for woody perennials (trees and shrubs), during the winter, and a vegetative reproduction function (root sprouting) in some species.
2) What are root hairs, where are they localized at on roots, and by what mechanism do they facilitate water and nutrient absorption?

Root hairs are tubular outgrowths produced by individual cells of the root epidermis.  They are found near the growing tips of roots and generally only function for a few days.  They facilitate nutrient absorption by increasing the surface area of the root epidermis. 
3) What is a taproot?

It is a continuation of the primary root (termed the radicle) of a plant embryo.  The taproot gives rise to all other roots, aside from those of adventitious origin (see below).  The taproot generally grows more or less straight down into the soil in contrast with roots developed from the taproot which are more variable in their growth orientation.  In some species the taproot is a significant feature of the mature root system, and in biennials, such as carrot, it is frequently modified for storage.  In other species, said to be ‘fibrous-rooted’ the taproot does not develop as a major part of the root system.
4) What are adventitious roots?  Give three examples of adventitious roots.

Adventitious roots are any roots that do not develop from the primary root or its derivatives.  Adventitious roots generally originate from leaves or stems.  Examples include: 1) the prop roots of corn, 2) contractile roots, 3) the holdfast roots of climbing vines, 4) roots produced from leaf or stem cuttings during plant propagation, and 5) roots produced in tissue culture.
II) STEMS:

1) What nodes and internodes?  At what position are buds typically found?

Nodes are points of leaf attachment on a stem.  Internodes are regions of stem located between adjacent nodes.  Axillary buds are found at the nodes.  They form in association with leaves. 
2) Tubers are swollen underground stems modified for food storage.  What characteristics could be used to distinguish a tuber from a ‘tuberous root’?

Since tubers are stems, they have nodes and axillary buds.  In addition, true leaves are generally produced, but they are typically small (scale-like).  The axillary buds of potato tubers are termed ‘eyes’
3) Corms and bulbs are compacted, vertically-oriented sections of stem that are modified for food storage.  What are the primary differences between corms and bulbs?

In a bulb most of the food storage occurs in the leaves (swollen leaf bases).  In contrast, the leaves of corms are thin and papery and food storage occurs in the stems.
4) The production of corms and bulbs is limited to what class of flowering plants (monocots vs. dicots)?

Monocots

5) What are the two primary horticultural uses for tubers and bulbs?
As food crops (potato, onion, etc.) and for clonal propagation via the induction of bulbets and cormels.

6) What are the differences between bulbils and bulblets?

Bulblets are small bulbs that develop from an original bulb or from sections of a bulb.  Bulbils are small bulb-like structures that form in the leaf axils of certain lily species.  
7) Stolons and rhizomes are horizontally-orientated stems that are modified for vegetative reproduction.  In what ways do they differ?

Stolons are located aboveground while rhizomes are subterranean.  In addition, rhizomes are often somewhat fleshy and modified for food storage.  Stolons rarely serve a storage function (i.e., they are more slender), but they generally elongate more rapidly than rhizomes.  
8) What are “runners”?  Give two examples of horticultural crops that produce runners.

Runners are specialized stolons that form new plants upon contacting the soil at their tip.  Runners are produced by strawberries and spider plants.  
III) LEAVES:

1) What is the leaf cuticle?

A layer of cutin and waxes that covers the epidermis of leaves and limits water loss.
2) What are stomata and what is the relationship between guard cells and stomata?

Stomata are leaf pores.  They are located between pairs of specialized epidermal cells termed guard cells.  Water movement into the guard cells causes them to enlarge and curve away from one another creating in an open space termed the a stoma (stomata = plural).
