HORTICULTURE 101 READING GUIDE

WATER AND PLANT GROWTH (Chapter 7, pp. 179-187)
1) On average, how much of the weight of typical herbaceous and woody plants is made up of water?  Assuming that 500 g of water are required to produce each gram of plant dry weight, and that water accounts for 90% of the weight of a watermelon, how much water would be required to produce a 20 lb watermelon?  NOTE:  One pound = 453.6 grams
2) Transpiration has a cooling effect on leaf tissues.  Explain this effect in terms of the physical properties of water.
3) What are ‘Casparian strips’?  Explain how the development of suberin deposits in the cell walls of the endodermis confers selectivity to the process of solute absorption and transfer from the root to the shoot system (p. 195-198). HINT:  Can the solutes reach the interior of the root via the apoplast?
4) Why can’t roots regulate nutrient absorption at the point of the water conduction cells?  To answer this question you will need to review you notes about the differences between the traits of the conducting cells in the xylem and phloem.
5) Nutrient ions that are being transported in the xylem may interact with the xylem cell walls.  Explain the basis for this interaction (p. 198).  Would ammonium (NH4+) or nitrate (NO3-) ions be amenable to such interactions? 
6) During periods of active transpiration, water is moved through the xylem under negative pressures; i.e., water is ‘pulled’ through the plant.  Fortunately for plants, the columns of water being pulled through the plant are able to tolerate high tensions without breaking which would result in air infilling (embolism).  What properties of water account for its ability to tolerate high tensile forces?  See Figure 7.3
7) Provide a list of leaf anatomical features that are known to limit transpiration.  For each feature indicate the mechanism by which transpiration is inhibited.

8) What are the three types of antitranspirants recognized in your textbook; i.e., based on their mode of action).  Give specific examples of each type.

9) What are some advantages of furrow irrigation compared with flood irrigation?

10) The sources of water that are used for irrigation frequently contain a high soluble salt content than is typical of rainwater.  What is the basis for these differences in salt content and why is the high salt content a concern (See ‘Problems with High Volume Irrigation’)

11) What is drip irrigation (syn. trickle irrigation)?  What are some of the advantages of drip irrigation in comparison with traditional, large-volume, overhead sprinkler irrigation systems?

12) What is subirrigation?  Describe how the capillary mat subirrigation process works?
13) Why is it recommended that subirrigated plants are flushed or leached with water from above on a regular basis?

14) Most decorative plant containers lack drain holes. Plants grown directly in such containers are susceptible to overwatering.  What solution does your textbook recommend to this problem?

15) What is the textbook recommendation for deciding how much water should be provided to a potted plant?

16) Adverse are some of the adverse effects of erratic water supply on fruit, or tuber, development listed in your textbook?

17) The symptoms of soluble salt injury and drought injury in plant are largely equivalent.  Please explain the underlying basis for this similarity.  

