Chapter 37

Number correct: 20
Number incorrect: 0

1. Mineral nutrients
a. are not essential to plant growth, since all a plant needs is water and CO2.
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b. contribute little to the weight of a plant.

Correct. 80% to 85% of the weight of a nonwoody plant is water and most of the organic material of a plant is derived from atmospheric CO2. 

c. enter plants via the stomata.
d. are organic nutrients.
e. include sugars.

2. A plant does not obtain which of the following substances from soil?
a. magnesium
b. nitrogen
c. carbon

Correct. Carbon is obtained from atmospheric CO2.

d. oxygen
e. phosphorus

3. Professor Scheinman claims to have discovered a new macronutrient required for plant growth. Most of Professor Scheinman's colleagues are skeptical of this claim. Why might they consider it unlikely?
a. All the nutrients required for plant growth have already been found.
b. It is very difficult to prove that a plant needs a certain nutrient.
c. Plants need thousands of nutrients; a new one is not significant.
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d. Any nutrient needed in large amounts has probably been found already.

Correct. It is easier to determine the need for a mineral needed in large amounts than to determine the need for a nutrient needed in only trace amounts.

e. Professor Scheinman's colleagues are jealous and want to claim credit for the discovery.

4. Which of the following is a macronutrient?
a. hydrogen
b. calcium.
c. phosphorus
d. nitrogen
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e. all of the above

Correct. All of these minerals are macronutrients.


5. Soil could be deficient in any of the following nutrients. If you had to supply one of them, which would be needed in the smallest amount?
a. sulfur
b. phosphorus
c. nitrogen
d. potassium
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e. iron

Correct. Iron is a micronutrient.


6. Houseplants require the smallest amount of which of the following nutrients?
a. oxygen
b. phosphorus
c. carbon
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d. iron

Correct. Iron is a micronutrient.

e. hydrogen

7. Which of the following is a symptom of magnesium deficiency?
a. yellowing of younger leaves' prior to yellowing of older leaves.
b. enhanced plant growth, since magnesium is toxic to plants. 
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c. chlorosis

Correct. Magnesium is a component of chlorophyll. Chlorosis is the yellowing of leaves.

d. anemia
e. decreased transpiration

8. Topsoil 
a. is the relatively inert upper layer of soil.
b. does not retain water.
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c. is a mixture of rock fragments, living organisms, and humus.

Correct. Topsoil is produced by the erosion of rock by living organisms and is rich in decomposing organic matter (humus).

d. is uniform in texture.
e. is devoid of charged particles.

9. The roots of many aquatic plants have special structures that project above the surface of the water. For example, cypress trees (which grow in swamps) have knees that extend upward above water level. Which of the following is the most logical function of these structures?
a. obtaining carbon dioxide for photosynthesis
b. nitrogen fixation
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c. obtaining oxygen for the roots

Correct. Waterlogged soil is oxygen poor; structures such as cypress knees assure a supply of oxygen to the roots.

d. transpiration
e. absorbing trace minerals

10. The clay particles in soil are important because they
a. are composed of nitrogen needed by plants.
b. eliminate spaces for air and facilitate drainage.
c. fill spaces and keep oxygen out of the soil.
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d. are charged and hold ions needed by plants.

Correct. The surfaces of clay particles are negatively charged and attract and help retain positively charged minerals within the soil.

e. supply humus needed by plants.

11. Soil can easily become deficient in _____, because these ions are negatively charged and do not stick to negatively charged clay particles.
a. potassium.
b. calcium.
c. magnesium.
[image: image10.png]


d. nitrate.

Correct. Nitrate, NO3 -, is negatively charged and not tightly bound to soil particles.

e. ammonium.

12. Fertilizers are usually enriched in
a. iron, manganese, and zinc.
b. calcium, boron, and carbon.
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c. nitrogen, phosphorus, and potassium.

Correct. Farm and garden soils are most likely to be deficient in these macronutrients. 

d. molybdenum, copper, and magnesium.
e. all essential nutrients.

13. A major long-term problem resulting from flood irrigation is the
a. drowning of crop plants.
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b. accumulation of salts in the soil.

Correct. When irrigation water evaporates the minerals dissolved in it are left behind and accumulate in increasing concentrations.

c. erosion of fine soil particles.
d. encroachment of water-consuming weeds.
e. excessive cooling of the soil.

14. Nitrogen-fixing bacteria in the soil
a. convert nitrates to N2.
b. convert ammonia into ammonium.
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c. convert atmospheric nitrogen into ammonia.

Correct. Nitrogen fixation is the conversion of N2. (atmospheric nitrogen) to NH3 (ammonia). Ammonia picks up an hydrogen ion from the soil to form NH4 + (ammonium) which can then be absorbed by plants.

d. change ammonium into nitrates.
e. use nitrates to make amino acids that plants can use.

15. Nitrogen fixation is
a. using nitrogen to build molecules such as proteins and nucleic acids.
[image: image14.png]


b. converting nitrogen in the air into a form usable by plants.

Correct. Nitrogen fixation is the conversion of atmospheric nitrogen into ammonia which is then converted into ammonium by picking up a hydrogen ion from the soil.

c. recycling nitrogen from organic matter in the soil.
d. absorbing N2 from the soil.
e. an unhealthy interest in nitrogen.

16. The enzyme that catalyzes the conversion of atmospheric nitrogen into ammonia is
a. Rhizobium.
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b. nitrogenase.

Correct. Nitrogenase reduces N2. to NH3 by adding electrons and hydrogen ions.

c. megapascal.
d. rubisco.
e. IAA.

17. The relationship between legumes and Rhizobium is
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a. mutualistic.

Correct. Both the legume and the Rhizobium benefit from this relationship. The legume gain a supply of fixed nitrogen from Rhizobium, and Rhizobium gains organic nutrients from the legume. 

b. parasitic.
c. competitive.
d. commensalism.
e. predation.

18. Mycorrhizae are
a. nutrients required by plants in relatively small amounts.
b. plants such as mistletoe that parasitize other plants.
c. medium-sized soil particles.
d. cells that control evaporation of water from leaves.
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e. associations of roots with beneficial fungi.

Correct. Mycorrhizae are modified roots consisting of a mutualistic association of roots and fungi. 


19. The sundew plant has to digest insects because
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a. it obtains nitrogen from their flesh that it cannot get from the soil.

Correct. The sundew lives in soil that is nitrogen poor and obtains its nitrogen from the digestion of insects.

b. it has lost the ability to perform photosynthesis.
c. it lives in a dry environment and needs the moisture in its body. 
d. it needs to get rid of insects that accidentally get stuck in its hairs.
e. its flowers are fertilized by pollen in its digestive tract.

20. By trapping insects, carnivorous plants obtain ____, which they need ____.
a. water . . . because they live in dry soil
b. nitrogen . . . to make sugar
c. phosphorus . . . to make protein
d. sugars . . . because they can't make enough in photosynthesis.
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e. nitrogen . . . to make protein

Correct. The manufacture of protein requires nitrogen. Carnivory is an adaptation to life in nitrogen-poor soil.
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