AP® BIOLOGY
2009 SCORING GUIDELINES (Form B)

Question 2

Discuss the patterns of sexual reproduction in plants. Compare and contrast reproduction in
nonvascular plants with that in flowering plants. Include the following topics in your discussion:

(a) alternation of generations

(b) mechanisms that bring female and male gametes together
(c) mechanisms that disperse offspring to new locations

Four points per part. Student must write about all three parts for full credit. Within each part it is
possible to get points for comparing and contrasting. Also, specific points are available from details

provided about nonvascular and flowering plants.

Discuss the patterns of sexual reproduction in plants (4 points maximum):

(a) Alternation of generations (4 points maximum):

Topic

Description (1 point each)

Alternating generations Haploid stage and diploid stage.

Gametophyte Haploid-producing gametes.

Dominant in nonvascular plants.

Double fertilization in flowering plants.

Gametangia; archegonia and antheridia in nonvascular plants.

Sporophyte Diploid-producing spores.

Heterosporous in flowering plants.

Flowering plants produce seeds; nonvascular plants do not.
Flowering plants produce flower structures.

Sporangia (megasporangia and microsporangia).

Dominant in flowering plants.

(b) Mechanisms that bring female and male gametes together (4 points maximum):

Nonvascular Plants (1 point each)

Flowering Plants (1 point each)

Aquatic—requires water for motile sperm

Terrestrial—pollination by wind, water, or animal

Micropyle in ovule for pollen tube to enter

Pollen tube to carry sperm nuclei

Self- or cross-pollination

Antheridia produce sperm

Gametophytes; no antheridia or archegonia

Archegonia produce egg

Ovules produce female gametophytes/gametes

Pollen: male gametophyte that produces gametes
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Question 2 (continued)

(c) Mechanisms that disperse offspring to new locations (4 points maximum):

Nonvascular Plants (1 point each)

Flowering Plants (1 point each)

Dispersal of spores by wind

Dispersal through seeds

or

Carried by wind, water, or animal

Dispersal of spores in water

Detailed animal description: fur, etc.

Detailed wind description: winged seeds, etc.

Protection of seeds/seeds protect young sporophytes

Fruits used to lure animals
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2. Discuss the patterns of sexual reproduction in plants. Compare and contrast reproduction in nonvascular plants
with that in flowering plants. Include the following topics in your discussion:

(a) alternation of generations
(h) mechanisms that bring female and male gametes together

(c) mechanisms that disperse offspring to new locations

Alarnorion of Gingretion ollurt 'a plantt wha— 4he plant ha )

A\*\;\JJ \.E&Q&y;; a S\la-g.f‘;}?]n}-l—é _5-“@\3{__ Cd;;a'l}:ﬂ[) Cu‘\o[ Qa 5DM4"C‘3L\J+€

gm;,;_(hﬁf,.imzf). No-vhjtula, plants hawne O dom; Adn+ g‘}s‘\wﬁwjf—é’

S nk-alion, Gnd o dopo.cla 4 Sporophyio Gersrahioa Ff@wvl.x:}_ -

g\ants have a dominnak .hOL Coph yie iwﬁ'*m-ﬁv'»}-, Gk £ f’iﬂ?_,ﬁ'f’f'z - =

Aon-e 4+ ﬂl-\yi..?_ P T S by o -
= T

Tn nonvescale- 'Q‘I(?in‘t-"‘ @&w%; bl brpunghit ‘J-O&;,E:‘f'fm?r wha thy 'Ff&‘:jé‘z'fmd

Calron _ Swinn 40 Ling Cema(.trjaw_q fo Thi .-j.cs.ryueJ--ns ﬁn_s-a}_ﬁor;w;_nﬁ o
i

ﬁp?dlﬂf Zy 5042, (hichh Madue s iade G Spﬂfblﬂh‘:;‘i—(

Tn -?iowé.fiqer p'lfan-t-:&r enthars o ntiva wAlCrofpns? potho 25, Wi Ch

mnd.ifm.’ v i osiS 4o nrac[qu fpoey mh{{"‘-ﬂuﬂd&’f}o Mitosid o Pf-offa..a
a.uu.l pollin Ywb e cadls
2 Sperm @lls’ OVAARS lonte.n wj@fmw_ merte -~ c2lls, which 'J'Lnebcf; O yazied ]
T

Yo Lira Vil e Sporo [ epd? e da mn(ﬁf{/‘j«d s S 4y Lorm dn o=t PF}}'L

2 po'er wodies, 2 Balipoclal callg o d Gj.«ur-o)ioii. Wz A 3 P25 cfls

ende Hhe SHome owdspmmcmeedt A pollen tube (§ Pormed, allowia Yo
SPgerm C2ll 31y iravel o Hao oSOy Wi~ s ;-fp_,g_/m cils meacia Hhae (1 e S

ol SF’-Efm 2l Leodilize; +ho LN wihly Abhs ethu- o fges With ftsg

peler bod,os dv  form Hhe topyledoay,  The comwdons wil pro N &
} Y
nuiizats F- de c?ml;r-}a 0. The VA, Matneo indy A ‘rr'u'u#-'; f'0v'r-i—&'.ni.-}

S2eds | wormrt—trrox——thy  2achk o which howe s A embr-y o, Friat
Gnimals ho ol bha ik, Gad  Lrc edetbhy SEEH T ER A
p-,d 19 YL prodR e Sead (et
magimag ., Ae pt /e'st,d‘af e Of-J:ror'm,-.. el Sevds aGlsc G”ch rle
7

!'“ ""E..L-x_ :--u"-ﬁf"‘;‘ st (3 5 A
gm},,ja to  Survine  Lor fu.—b\, h{,——;ga(_j it B ki ® WM-L{,. Alloc ~

entawra If}.t-;‘n

Mo sesd _Enovsi biae [ be Aispectod ia tbho winmd, 000 lie dormant
¢ WAk (o ~gdifiony &t fRmorabis,

© 2009 The College Board. All rights reserved.
Visit the College Board on the Web: www.collegeboard.com.



fi

ADDITIONAL PAGE FOR ANSWERING QUESTION 2
NOAVAS cwler p]fm-#-s' aAbmnele 3y =€ dﬂ\c’-él&'%o LA jpoﬁe_g.u}h‘.c‘v—- G be

Chsri e d b,?, Hae wimd 4o e o locods oas

© 2009 The College Board. All rights reserved.
Visit the College Board on the Web: www.collegeboard.com.



a6,

2. Discuss the patterns of sexual reproduction in plants. Compare and contrast reproduction in nonvascular plants
with that 1n flowering plants. Include the following topics in your discussion:

(2) alternation of generations
(b) mechanisms that bring female and male gametes together

(c) mechanisms that disperse offspring to new locations
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2. Discuss the patterns of sexual reproduction in plants. Compare and contrast reproduction in nonvascular plants
with that in flowering plants. Include the following topics in your discussion:

(a) alternation of generations
(b) mechanisms that bring female and male gametes together

(¢) mechanisms that disperse offspring to new locations
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Question 2

Sample: 2A
Score: 10

This well-organized response earned 3 points for providing a description of the alternation of generations in
plants. The first point was earned for indicating that plants have a haploid and a diploid state. The next

2 points came from a description of the generation that is dominant in each type of plant: 1 point for stating
that “[n]on-vascular plants have a dominant gametophyte” and 1 point for explaining that “[f]lowering plants
have a dominant sporophyte.”

The response continues to compare and contrast nonvascular and flowering plants’ mechanisms for bringing
female and male gametes together, earning a total of 4 points. Two points were earned for the indication that
nonvascular plants have flagellated sperm that swim and that flowering plants have sporangia, microspore,
and megaspore. The response gives a good description of the use of the pollen tube for movement of gametes
in flowering plants, earning 1 point, and states that sperm cells fertilize both the egg and the polar bodies
(double fertilization), earning another point.

The final 3 points were earned for describing how offspring are dispersed. Two points were earned for
explaining that vascular plants utilize fruits to attract animals that will disperse the seeds, and that the seed
protects the embryo, enabling it to survive. The final point was earned for explaining that nonvascular plants’
spores are distributed by wind.

Sample: 2B
Score: 7

This sample demonstrates how discussions that earned points are sometimes scattered throughout a
response and do not fall under a specific part. Four points were earned for describing alternation of
generations. The first point was earned for indicating that plants have a haploid and a diploid stage. Two
additional points were earned for by describing the gametophyte generation as producing gametes (1 point)
and for stating that the gametophyte generation is the dominant stage in nonvascular plants (1 point). The
response explains that flowering plants have a dominant sporophyte stage, earning 1 point, but does so as it
begins to answer the next part of the question.

The response earned 3 points for comparing and contrasting how plants bring gametes together. The first
point was earned for indicating that flowering plants have a double fertilization process. Two points were
earned for contrasting nonvascular plants, which have sperm that swim through water for dispersal, with
flowering plants, which use pollen grains distributed by wind or insects.

Sample: 2C
Score: 4

The response earned 4 points with a general discussion of the reproductive process in plants. Although the
response is just over one page, it covers all parts of the question. The first point was earned for a
description of alternation of generation stages as having n chromosomes and then 2n. The response
earned 2 points for a correct description of how nonvascular plants’ gametes travel through water, while
flowering plants spread gametes on the wind or on insects. The final point was earned in the discussion of
offspring dispersal for the indication that fruits assist dispersal when they are eaten by animals or
distributed by wind.
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