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- MULTIPLE CHOICE: Choose the one best answer.

1. The body form within a species of plants may
vary more than that within a species of animals
because
a. Growth in animals is predominantly indeter-

minate.

b. Plants respond adaptively to their environ-
ments by altering their patterns of growth and
development.

c. Plant growth and development are governed
by many hormones.

d. Plants are able to respond to environmental
stress.

e. All of the above are true.

2. Polar transport of auxin involves

a. the accumulation of higher concentrations on
the side of a shoot away from light.

b. the reverse movement of auxin from roots to
shoot.

¢. movement of auxin ions through carrier pro-
teins located at the basal end of cells, facilitated
by the membrane potential.

d. the unidirectional active transport of auxin into
and out of parenchyma cells.

e. the settling of statoliths.

3. According to the acid growth hypothesis, |

a. Auxin stimulates membrane proton pumps.

b. A lowered pH breaks cross-links between cel-
lulose microfibrils.

c. The turgor pressure of the cell exceeds the low-
ered restraining wall pressure.

d. Cells elongate when they take up water by
0smosis.

e. All of the above are involved in cell elongation.

4. Which of the following situations wouldistimulate
the development of axillary buds?

a. a large quantity of auxin traveling down from
the shoot and a small amount of cytokinin pro-
duced by the roots

b. a small amount of auxin traveling down from
the shoot and a large amount of cytokinin trav-
eling up from the roots

. an equal ratio of gibberellins to auxin

d. the absence of cytokinins caused by the
removal of the terminal bud

e. an infusion of ABA from a neighboring plant

5. The growth inhibitor in seeds is usually

abscisic acid.

. ethylene.

gibberellin.

. a small amount of ABA combined with a larger
ratio of gibberellins.

e. a high cytokinin-to-auxin ratio.

o oe

6. A circadian rhythm

a. is controlied by an external oscillator.

b. is a physiological cycle of approximately a 24-
hour frequency.

¢. involves a biological clock that is not influ-
enced by daily environmental signals.

d. provides the signal for seasonal flowering.

e. involves all of the above.

7. Abiocassay

a. uses chemical means to measure the activity of
biclogical compounds. ‘

b. determines agricultural applications of plant
hormones.

c. determines the components present in a mix-
ture of biologically active compounds.

d. measures the rate of growth of dwarf plants.

e. measures the response of living systems to
determine the concentration of a biologically
active chemical compound.

8. In order to flower, a short-day plant needs

a. a burst of red light in the middle of the night.
b. a night that does not exceed a certain length.
¢. anight that does exceed a minimal length.

d. a higher ratio of P, :Pg.

e. a lower ratio of P; :Pg.

9. A flash of far-red light during a critical-length

dark period

will induce flowering in a long-day plant.
. will induce flowering in a short-day plant.
will not influence flowering.

. will increase the Py, level suddenly.

. will be negated by a flash of red light.

[

10. The conversion of P, to Pg

a. occurs slowly at night.

b. may be part of the way in which plants sense
light.

¢. is the timekeeper or oscillater for the circadian
rhythms in plants.

d. occurs when P, absorbs far-red light.

e. occurs within flower buds and induces flower-
ing.

11. The function of calmodulin in a signal-transduc-

tion pathway is

a. to activate other second messengers in the
transduction step.

b. as a hormone that induces the selective activa-
tion of genes.

¢. as a membrane-bound receptor that causes an
influx of Ca®.

d. to form a complex with Ca®* and activate spe-
cific proteins and cellular molecules.

e. to stimulate the release of phytoalexin through-
out the plant.
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12. A plant may withstand salt stress by

a. releasing abscisic acid that closes stomata t0 5.
salt accumulation.

b. the production of compatible solutes that lower
the water potential of root cells.

¢. wilting that reduces water and salt uptake by
reducing transpiration. | )

d. producing canavanine that reduces the toxic
effect of sodium ions.

e. developing systemnic acquired resistance to salt
ions.

Root hairs occur on

(A) epidermal cells in the zone of cell division
(B) epidermal cells in the zone of maturation
(C) parenchyma cells in the zone of elongation
(D) parenchyma cells in the zone of maturation
(E) ceils of the root cap

6. A tree was girdled by completely removing a ring of bark from
its entire circumference to a depth to, but not including, the
sapwood. This would most likely resuit in an inability to
(A) transport water to leaves )

(B) transport water to roots
(C) transport carbohydrates to roots
(D) carry on photosynthesis

. In plant: t ced by th A
13. In plants, male gametes are produced by the (E) obtain water from the surrounding soil

(A) ovary

(B) pistil

(C) antheridium
(D) archegonium
(E) sporophyte

7. Which of the following contributes most to the movement of
water through xylem?
(A) Capillary action
(B) Carbohydrate utilization in cells that act as sinks f
(C) Plasmodesmata in sieve plates
(D) Root pressure
(E) Transpiration

14. The function of the endosperm in angiosperms is to provide
(A) nourishment for the pollen
(B) nourishment for the developing embryo
(C) material for fruit development
(D) material for the seed coat
(E) areward for animal pollinators

8. All of the following contribute to flowering mechanisms EX-
CEPT
(A) photoperiodism
(B) phytochrome

15. Angiosperms differ from all other plants because (C) length of night or daylight

(A) they produce a pollen tube
(B) they produce wind-dispersed pollen (g) ghlqrophyll

(C) the sporophyte generation is dominant (E) florigen

(D) they use animals to disperse their seeds [}
(E) they produce fruits 9. During the middle of the night, a flowering plant was exposedto
a sequence of red and far-red light in the following order: red, |
far-red, red. All of the following are true EXCEPT:

(A) The active form of phytochrome is Pg.

(B) High levels of Py, would exist at the end of the sequence.
(C) Low levels of P, would exist at the end of the sequence.

(D) In short-day plants, flowering would be induced.

(E) In day-neutral plants, flowering would not be affected.

1. 'Which of the following is dead at functional maturity?
(A) Companion cell
(B) Guard cell
(C) Palisade mesophyll
(D) Sieve-tube members
(E) Vessel member

2. Most growth takes place in terminal shoots and roots in : i i
(A) the zone of cell division 10. All of thf. following are true about growth rings in trees
(B) the zone of elongation o : ;
(C) the zone of maturation (A) g:x?a;nfg;:;:s be used to measure the age of trees in
(D) meristematic cells - ) o "
(E) vascular cambium (B) Syxl'g:tt}i S:::;gs are caused by variations in the growth of

(C) Growth rings in nonwoody plants providé¢ a history of
precipitation during the life of the plants.
(D) Variations in growth rings represent variations in tree

3. A plant with a ibrous root system, leaves with parallel venation
and a seed with a single cotyledon is probably a

g;; ::: P growth from one year to the next.

(C) firtree (E) The size of the growth rings is influenced by precipitation,
(D) pine tree light, and temperature. )

(E) pea plaic 11. All of the following are found in both roots and stems EXCEPT

(A) casparian strip
(B) primary phloem
(C) primary xylem
(D) secondary xylem
(E) vascular cambium

4. All of the following are true about the vascular cambium
EXCEPT:
(A) Itincreases the girth of plants.
(B) It produces secondary xylem.
{C) It produces secondary phloem.
(D) It produces bark in woody plants.
(E) It occurs in the stem and in the root.
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MULTIPLE CHOICE: Choose the one best answer.

1. Adaptations for terrestrial life seen in all plants
are
chlorophylis a and b.
. cell walls of cellulose and lignin.
cuticle and gametangia.
. vascular tissue and stomata.
. alternation of generations.

0 an o

. Plants are thought to have originated from charo-

phytes based on

a. their homologous chloroplasts.

b. biochemical similarity of their cell walls.

¢. their mechanism of mitosis and cell plate for-
mation.

d. molecular similarities in their DNA and riboso-
mal RNA.

e. all of the above.

. Megaphylls

a. are large leaves.

b. are gametophyte plants that develop from
megaspores.

¢. are leaves specialized for reproduction.

d. are leaves with branching vascular systems.

e. were a dominant group of the great coal
forests.

4. Bryophytes differ from the other plant groups
because
a. Their gametophyte generation is dominant.
b. They are lacking cuticle and lignin.
c. They have flagellated sperm.
d. They have rhizoids for water absorption.
e. of all of the above.

5. Which of the following plant groups is incorrectly

paired with its gametophyte generation?

a. angiosperm—a pollen grain

b. whiskfern (Psilofum)—nonphotosynthetic sub-
terranean structure

¢. moss—green matlike plant

d. fern—frond growing from rhizome

e. conifer—multicellular haploid tissue in nucel-
lus

6. Which of the following incorrectly pairs a sporo-

phyte embryo with its food source?

a. pine embryo—endosperm in nucellus

b. corn embryo—3n endosperm tissue in seed

¢. moss embryo—archegonium and gametophyte
plant

d. fern embryo—female gametophyte surround-
ing archegonium ) )

e. lycopod embryo—subterranean gametophyte

7. A difference between seedless vascular plants and
plants with seeds is that

a. The gametophyte generation is dominant in
the seedless plants, whereas the sporophyte is
dominant in the seeded plants.

b. The spore is the agent of dispersal in the first,
whereas the seed functions in dispersal in the
second.

¢. The gametophyte is photoautotrophic in all
seedless plants but dependent on the sporo-
phyte generation in the other group.

d. The embryo is unprotected in the seedless
glants but retained within the female reproduc-
tive structure in the other group.

e. The vascular tissues are not strengthened by
lignin in the seedless plants,

8. An example of coevolution is

a. wind pollination in conifers.

b. a flower with nectar guides that direct bees to
its nectaries.

¢. the synchronization of nutrient development
and fertilization resulting from double fertiliza-
tion.

d. the retention of the gametophyte generation to
weed out harmful mutations.

e. the clumping of moss plants to support each
other and create an absorbent mat.

- If you could take a time machine back to the
Carboniferous period, which of the following sce-
narios would you most likely confront?

a. creeping mats of low-growing bryophytes

b. fields of tall grasses swaying in the wind

¢ swamps dominated by large Iycopods, horse-
tails, and ferns

d. huge forests of naked-seed trees filling the air
with pollen

e. the dominance of flowering plants





image2.jpeg
TRUE

OR FALSE: Indicate T or F, and then correct the

false statements.

1. All photoautotrophic, multicellular
eukaryotes are plants.

2. Heteromorphic plants produce male and
female gametophytes.

3. Bryophytes are terrestrial nonvascular
plants.

4. The club mosses and horsetails are
naked seed plants.

5. A sporangium produces spores, no mat-
ter what group it is found in.

6. A fruit consists of an embryo, nutritive
material, and a protective coat.

7. Tracheids are wide, specialized cells”

arranged end to end for water transport
and are found in angiosperms.

8. A stamen consists of a filament and
anther in which pollen is produced.

9. The female gametophyte in angiosperms
consists of haploid cells in which a few
archegonia develop.

10. The male gametophyte in angiosperms
consists of a pollen grain.

MATCHING: Maich the plant tissue with its description.

1. sclerenchyma

A. layer from which
lateral roots origi-
nate

% eollenclyms B. tapered xylem cells

with lignin in cell

3. tracheid weally
C. parenchyma cells
with chloroplasts in
4. fibers leaves
D. protective  coat
s made of cork, cork
e cambium, and phel-
loderm
6. pericycle E. bundles of long
sclerenchyma cells
7. mesophyll E. supporting cells

with thickened pri-
mary walls

A

8. periderm

G. parenchyma cells
inside vascular ring
in dicot stem

9. endodermis
cells

sec-

H. supporting
with thick

10. pith ondary walls

I. newly formed cells
that then remain to
divide in meristem

J. cell layer in root
regulating move-
ment into central
vascular cylinder

MULTIPLE CHOICE: Choose the one bestanswer.

1. Which of the following is incorrect? Monocots

2

have

a. a taproot rather than a fibrous root system.

b. leaves with paralle] veins rather than branch-

ing venation.

no secondary growth.

d. scattered vascular bundles in the stem rather
than bundles in a ring. }

e. pith in the center of the vascular stele in the
root.

o

Which of the following is incorrectly paired with

its function?

a. fusiform initials—form secondary xylem and
phloem

b. lenticel—spongy area for gas exchange in
woody stem

¢. root hairs—absorption of water and dissolved
minerals

d. root cap—protects root as it pushes through
soil

e. procambium—meristematic tissue that forms
protective layer of cork

. Axillary buds

a. may exhibit apical dominance over the termi-
nal bud.

b. form at nodes in the angle where leaves join
the stem.

¢. grow out from the pericycle layer.

d. are formed from intercalary meristems.

e. only develop into vegetative shoots.

. Aleaf trace is

a. a petiole.

b. the outline of the vascular bundles in a leaf.

¢. a branch from a vascular bundle at a node that

extends into a leaf.

d. a tiny bulge on the flank of the apical dome
that grows into a leaf.

e. a system of plant identification based on leaf
morphology.
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Ground meristem

produces the root system.

. produces the ground tissue system.
produces secondary growth.

. is meristematic tissue found at the nodes in
monocots.

e. develops from protoderm.

on o

The zone of cell elongation

a. is responsible for pushing a root through the
soil.

b. has a quiescent center that can undergo mitosis
should the apical meristem be destroyed.

c. produces the protoderm, procambium, and
ground meristem tissues.

d. is further from the root tip than the zone of
maturation.

e. is or does all of the above.

. Which of the following is incorrectly paired with

its type of life cycle?

a. pine tree—perennial
b. rose bush—perennial
¢. carrot—biennial

d. marigold—annual

e. wheat—biennial

Secondary xylem and phloem is produced in a
root by the

a. pericycle.

b. endodermis.

¢. vascular cambium.

d. apical meristem.

e. ray initials.

Bark consists of

a. secondary phloem.

b. phelloderm.

¢. cork cells.

d. cork cambium.

e. all of the above. )

Sieve-tube members

a. are responsible for lateral transport through a
woody stem.

b. control the activities of phloem cells that have
no nuclei or ribosomes.

c. have spiral thickenings that allow the cell to
grow along with a young shoot.

d. are vascular cells with sieve plates/in the end
walls between cells.

e. are tapered transport cells with pits.

MULTIPLE CHOICE: Choose the one best answer.

1. Which of the following is not a component of the

symplast?
. sieve-tube members
..xylem tracheids
endodermal cells
. cortex cells
. companion cells

»

(O =V i -

. Proton pumps in the plasma membranes of plant

cells may

a. generate a membrane potential that helps drive
cations into the cell through their specific carri-
ers.

b. be coupled to the movement of K* into guard
cells.

¢. drive the accumulation of sucrose in sieve-tube
members.

d. contribute to the movement of anions through
a cotransport mechanism.

e. be involved in all of the above.

. The Casparian strip prevents water and minerals

from entering the stele through the
a. plasmodesmata.

b. endodermal cells.

¢. symplast.

d. apoplast.

e. xylem vessels.

. The water potential of a plant cell

a. is equal to 0 when the cell is in pure water and
is turgid.

b. is greater than that of air.

is equal to -0.23 MPa.

d. becomes greater when K" ions are actively
moved into the cell.

e. becomes 0 due to loss of turgor pressure in a
hypertonic solution.

o

. Guttation results from

a. the pressure flow of sap through phloem.

b. a water vapor break in the column of xylem
sap.

¢. root pressure causing water to flow up through
xylem faster than it can be lost by transpira-
tion.

d. a higher water potential of the leaves than that
of the roots.

e. specialized structures in transport cells that
accumulate sucrose.

. Which of these is not a major factor in the move-

ment of xylem sap up a tall tree?
. transpiration

b. root pressure
¢. adhesion
d. cohesion
e. tension

w
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Adhesion is a result of

a. hydrogen bonding between water molecules.

b. the pull on the water column as water evapo-
rates from the surfaces of mesophyll cells.

¢. tension within the xylem caused by a lowered
water potential.

d. attraction of water molecules to hydrophilic
walls of narrow xylem tubes.

e. the high surface tension of water.

A plant with a low transpiration-to-photosynthe-
sis ratio
a. would lose more water through transpiration

for each gram of CO, fixed.
b. could be a C, plant.

¢. could be a CAM plant.
d. b and c could be correct.
e. All of the above could be correct.

Which of these does not stimulate the opening of

stomata?

a. release of abscisic acid by mesophyll cells

b. depletion of CO, in the air spaces of the leaf

¢. stimulation of proton pumps that results in the
movement of K into the guard cells

d. the circadian thythm of the guard cell opening

e. an increase in the turgor of guard cells

Your favorite spider plant is wilting. What is the

most likely cause and remedy for its declining

condition?

a. Water potential is too low; apply sugar water.

b. The stomata won't open; no remedy available.

¢. Plasmolysis of its cells; water the plant.

d. Cavitation; perform a xylem vessel bypass.

e, Circadian rhythm has stomata closed; place it
in bright light.

A plant cell placed in a solution in an open beaker

becomes flaccid.

a. The water potential of the cell was higher than
that of the solution. J

b. The water potential of the cell was lower than
that of the solution.

¢. The pressure (¥'p) of the cell was initially lower
than that of the solution.

d. The cell was hypertonic to the solution.

e. Turgor pressure disappears since the cell no
longer needs support.

What facilitates the movement of K* into epider-

mal cells of the root?

a. cotransport through a membrane protein

b. bulk flow of water into the root

¢. passage through selective channels, atded by
the membrane potential created by proton
pumps

d. active transport through a potassium pump

e. simple diffusion across the cell membrane
down its concentration gradient

MULTIPLE CHOICE: Choose the one best answer.

5.

1. The inorganic compound that contributes most of
the mass to a plant’s organic matter is

a. H,0.
b. CO,.

¢ NOj™.

d. O,.

e. C¢Hi006.

2. The effects of mineral deficiencies involving fairly
mobile nutrients will first be observed in
a. older portions of the plant.
b. new leaves and shoots.
c. the root system.
d. the color of the leaves.
e. the flowers.

3. Most macronutrients are

cofactors in enzymes.

. readily available from air and water.
components of organic compounds.
. identified by hydroponic culture.

. components of cytochromes.

PRO TP

4. The most fertile type of soil is usually

a. sand because its large particles allow room for
air spaces.

b. loam, which has a mixture of fine and coarse
particles.

¢. clay, because the fine particles provide much
surface area to which minerals and water
adhere.

d. humus, which is decomposing organic materi-
al.

e. wet and alkaline.

Chlorosis is

a. a symptom of a mineral deficiency indicated by
yellowing leaves due to decreased chlorophyll
production.

b. the uptake of the micronutrient chlorine by a
plant, which is facilitated by symbiotic bacte-
ria.

c. the production of chlorophyll within the thy-
lakoid membranes of a plant. )

d. a contamination of glassware in hydroponic
culture. .

e. amold of roots caused by wet soil conditions.

Negatively charged minerals

a. are released from clay particles by cation
exchange.

b. are reduced by cation exchange before they can
be absorbed.

¢. are converted into amino acids before they are
transported through the plant.

d. are bound when roots release acids into the
soil.

e. are leached away by the action of rainwater
more easily than positively charged minerals.
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7. 'Nih'ogenase is

a. an enzyme that reduces atmospheric nitrogen
to ammonia.

b. found in Rhizobium and other nitrogen-fixing
bacteria.

¢. inhibited by high concentrations of oxygen.

d. providing a model for chemical engineers to
design catalysts to make nitrogen fertilizers.

e. all of the above.

8. Epiphytes

a. have haustoria for anchoring to their host

plants and obtaining xylem sap.

are symbiotic relationships between roots and

fungi.

c. live in poor soil and digest insects to obtain
nitrogen.

d. grow on other plants but do not obtain nutri-
ents from their hosts.

e. are able to fix their own nitrogen.

b

9. The nitrogen content of some agricultural soils

may be improved by

a. the synthesis of leghemoglobin by, ammonify-
ing bacteria.

b. mycorrhizae on legumes.

¢. water ferns with symbiotic cyanobacteria.

d. cation exchange.

e. the action of denitrifying bacteria.

10. An advantage of organic fertilizers over chemical

fertilizers is that they

a. are more natural.

b. release their nutrients over a lonéer period of
time and are less likely to be lost to runoff.

¢. provide nutrients in the forms most readily
absorbed by plants.

d. are easier to mass produce and transport.

e. areall of the above.

FILL IN THE BLANKS

1. ring of microtubules that deter-
mine future plane of cell divi-
sion

2. generation that produces
spores by meiosis

3. species with male and female
flowers on the same plant

4. female gametophyte of
angiosperms

5. embryonic root

6. embryonic axis above attach-
ment of cotyledon

7. protects dicot shoot as it breaks
through the soil

8. twig or stem portion of a graft

9. fruit formed from a flower with
several separate carpels

10. mass of dividing cells at cut
end of a shoot

MULTIPLE CHOICE: Choose the one best answer.

1. Aflower on a dioecious plant would be
. complete.

. perfect.

imperfect.

. asexual.

carpellate.

Pop op

2. Which of the following structures is haploid?
. embryo sac
. anther
endosperm
. microsporocyte
. bothaand b

3. The terminal cell in a plant zygote

a. develops into the shoot apex of the embryo.

b. forms the suspensor that anchors the embryo
and transfers nutrients.

<. develops into the endosperm when fertilized
by a sperm nucleus.

d. divides to form the proembryo.

e. develops into the cotyledons.

[N

4. In angiosperms, sperm are formed by

a. meiosis in the anther.

b. meiosis in the pollen grain.

¢. mitosis in the anther.

d. mitosis in the pollen tube.

e. double fertilization in the embryo sac.

5. The endosperm

a. may be absorbed by the cotyledons in the
seeds of dicots.

b. is usually a triploid tissue.

¢. is digested by enzymes in monocot seeds fol-
lowing hydration.

d. develops in concert with the embryo as a result
of double fertilization.

e. is all of the above.

6. A seed consists of

- an embryo, a seed coat, and a nutrient supply.
. an embryo sac.

a gametophyte and a nutrient supply.

. an enlarged ovary.

an ovule.

o on o

7. Which structure protects a monocot shoot as it

breaks through the soil?
. hypocotyl hook
. epicotyl hook
coleoptile
. coleorhiza
aleurone

P oo T
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% A Sacvemmes of menocsinre s thar
2. The winle cop ripess at one time.
B The whole crop could be annihilated by a
=me= i concitions, 2 new pest, or disease.
€ E presioesinantly uses vegetative reproduction.
& Geos=pollination is eliminated.
e B ot organic
2 s msed to develop gene banks to preserve
B. s the method used for test-tube cloning.
€ can be used to form new plant species.
d. occurs within a callus.
€. is done with a gene gun.

11. In the plant embryo, the suspensor
2. determines the orientation of mitotic divisions
_ in the early cells. i
b. connects the early root and shoot apexes.
¢. develops into the endosperm.
d. is analogous to the umbilical cord in mammals.
e. is the point of attachment of the cotyledons.

12. Flower parts have evolved from modified
. leaves.

. branches.

. sporangia.

. sporophytes.

. apical meristems.

O ALo o'n

13. Self-incompatibility

a. prevents cross-pollination.

b. involves the S-locus that consists of multiple
alleles for a regulatory kinase.

¢. occurs when the pollen secretes ribonuclease
after binding to a matching S-type receptor.

d. occurs when pollen and stigma have different
S-locus alleles.

e. insures genetic variability of offspring.

14. Morphogenesis in plants is a direct result of

a. position effects.

b. the plane of cell divisions and the direction of
cell expansion.

c. chemicals that create gradients in developing
organs.

d. organ-identity genes.

e. migration of cells from the three primary
meristems.

15. Clon=l analysis of oells of the shoot apex indicates.
that

2 Organ-ideniity gene mutations substitute one
body part for another.

b. A cell's developmental fate is more influenced
by position effects than by its meristematic lin-
eage.

c. Cellular differentiation results from regulation
of gene expression resulting in production of
different proteins in different cells.

d. All cells were derived from the same parent
cell.

e. The apical meristem of the root tip produces
the protoderm, ground meristem, and procam-
‘bium.

TRUE or FALSE: Indicate T or F and then correct the
false statements.

1. Abscisic acid is necessary for a seed to
break dormancy.

2. Roots exhibit negative phototropism and
positive gravitropism.

3. Gibberellins, synthesized in the root,
counteract apical dominance.

4. Bolting occurs when ethylene stimulates
the degradation of cell walls, decreases
chlorophyll content, and causes fruit to
drop.

5. The application of gibberellins or auxin
may induce the development of seedless
fruit.

6. Abscisic acid induces the synthesis of
enzymes that hydrolyze polysaccharides
in cell walls of the abscission layer.

7. Action potentials are electrical impulses
that may be used as internal communica-
tion in plants.

8. Thigmotropism is involved in the rapid
movements of Mimosa leaves.

9. A physiological response to day or night
length is called a circadian rhythm.

10. Vernalization is the need for pretreatment
with cold before flowering.





