AICE Biology Guided Reading Questions: Transport in Multicellular Plants
Answer each of the following questions using Chapter 7 in Jones & Fosbery.  This assignment is worth 30  points.  Please answer these questions on your own.  Copying another student’s work is not acceptable.

1.  Why do multicellular plants need a transport system? (2)
2. What is the name given to a relationship between two different organisms in which both benefit? (1)

3.  Compare and contrast the distribution of xylem and phloem tissue in roots, stems, and leaves. (5) Drawings will help!
4.  Describe the way in which water is absorbed into a root, and the pathways it follows to the leaf. (4)
5.  Define and describe transpiration, and explain the effects of environmental factors on its rate. (2)
6.  Describe the structure and function of xylem vessels. Draw and label a representative xylem vessel. (2)
7.  Explain adaptations of xylem that aid its function of transporting water from roots to leaves. (4)

8.  Describe the structure and function of phloem sieve tube elements and companion cells. Draw and label a representative phloem sieve tube and its companion cell. (2)

9.  Explain the difference between source and sink and give examples in plants. (2)

10.  Describe xerophyte adaptations that reduce water loss by transpiration. (2)
11.  Explain translocation as an energy-requiring process transporting assimilates (active loading), and mass flow of sap, especially sucrose, between the leaves (sources) and other parts of the plant (sinks). (4)

Learning Outcomes 

Candidates should be able to: 

(a) explain the need for transport systems in multicellular plants and animals in terms of size and surface area to volume ratios; 
(b) define the term transpiration (see page 42) and explain that it is an inevitable consequence of gas exchange in plants; 
(c) [PA] describe how to investigate experimentally the factors that affect transpiration rate; 
(d) [PA] describe the distribution of xylem and phloem tissue in roots, stems and leaves of dicotyledonous plants; 
(e) [PA] describe the structure of xylem vessel elements, sieve tube elements and companion cells and be able to recognise these using the light microscope; 
(f) relate the structure of xylem vessel elements, sieve tube elements and companion cells to their functions; 
(g) explain the movement of water between plant cells, and between them and their environment, in terms of water potential (no calculations involving water potential will be set); 
(h) describe the pathways and explain the mechanisms by which water is transported from soil to xylem and 

from roots to leaves; 
(i) outline the roles of nitrate ions and of magnesium ions in plants; 
(j) [PA] describe how the leaves of xerophytic plants are adapted to reduce water loss by transpiration; 
(k) explain translocation as an energy-requiring process transporting assimilates, especially sucrose, between the leaves (sources) and other parts of the plant (sinks); 
(l) explain the translocation of sucrose using the mass flow hypothesis; 
