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The Origin of Life
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The Origin of Life
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abiogenesis
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arise from . J
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Abiogenesis holds that living things can arise from inanimate materials.

FRAETRRR SR R B ] G Ay A I A
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, while ]

G

Aristotle supported the theory of abiogenesis, while Redi supported the theory of

biogenesis.
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Leeuwenhoek discovered microorganisms by observing water droplets with a homemade

microscope.

EOCE v B BRI 22 KR 38R T Ay -

due to . }

Bis

In Pasteur’s retort experiment, microorganisms fell into the bend due to gravity, preventing

microorganisms in the air from entering the bottle.

ORISR E RS MEYNE I ESEES R - PHIEZ R AV AR
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prevent from . }

Bils

: In Pasteur’s Retort experiment, microorganisms fall at the bend due to gravity, preventing

microorganisms in the air from entering the bottle.
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4] : If organisms only come from existing organisms, where did the first organism on earth

come from?
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After completing this section, students should acquire the following concepts:

A TR S BRI A amRAY EE R~ BLE e ey Uy AR -

Students learn about important discoveries about the origin of life in the history of

biological sciences, and the methods and principles of these experiments.

o IEERE s
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Understand Pasteur's important experiments which verified biogenesis, their

experimental principles, and the significance of their results.

The picture shows Pasteur's Retort experiment. If the glass tube at location on the swan neck
flask marked with an X is cut off and air is allowed to enter the flask, which organisms will be

the earliest and most numerous to appear in the cooled culture medium?

(A) producers
(B) heterotrophs
(C) autotrophs

(D) chemosynthetic microorganisms

B & L
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(A)  SrOLES
(B) HEEBREY
©C) EEWMED
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(96 554 14)

Teacher: What's in Pasteur's swan neck flask?

Student: It’s a solution of yeast and sugar.

Teacher: Yes, this is a highly nutritious substance, and heterotrophic bacteria thrive in it.
Imagine what would happen if a piece of meat is not refrigerated.

Student: It will stink.

Teacher: Exactly, it becomes smelly because bacteria break down the nutrients inside and
produce bad odors. Both A and C are producers, and they don't necessarily require
these organic nutrients to grow. Chemosynthetic autotrophic microorganisms, on the
other hand, are organisms that can oxidize inorganic substances to obtain energy.

Therefore, they don't rely on organic nutrients to grow.
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Understand scientists' important discoveries regarding biogenesis and what these

experiments confirmed.

Which of the following experiments or phenomena regarding the origin of life supports the

theory of spontaneous generation (abiogenesis)?

(A) Meat separated by gauze did not develop maggots.

(B) Boiled nutrient solution exposed to air developed microorganisms, while the solution in
unexposed bottles did not.

(C) Aboiled and sealed hay infusion developed microorganisms.

(D) No microorganisms appeared in the broth of a swan-neck flask after boiling.

PUN B EamtlIR A B B EGR 2 - Ry EEBRGE R i B A3 AR 2
(A) AnlERHE AR -
(B) FIMRHIFE PR RIR MIREEY) - AR RHTH LA WMD) -
(C) FEHRREHNVLERRHBRMEY -
(D) IESHhHYREE R IRIA HRBEY) -
(91 {55497 6)

Teacher: Students, let's discuss the question of the origin of life. First, for option (A), the meat
separated by gauze didn't develop maggots. Which theory does this support?

Student: It supports biogenesis because without external flies laying eggs, no maggots would
appear in the meat.

Teacher: Good. Then, for option (B) microorganisms appeared in the nutrient solution after
boiling and exposure to air. What does this mean?

Student: It shows that microorganisms came from the air, and were not spontaneously
generated from the solution itself.

Teacher: Right, this contradicts spontaneous generation. Moving on, for option (C), the sealed
hay infusion developed microorganisms, which theory might this support?

Student: It seems to support spontaneous generation because the container was sealed,

theoretically preventing any external microorganisms from entering.

6 BB AMBEFRETRER LFP THERF
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Teacher: Correct, this is the only result that appears to support spontaneous generation. Lastly,
for option (D), no microorganisms appeared in the swan-neck flask experiment.
What does this support?

Student: It supports biogenesis because even though the flask was exposed to air, the special
design of the neck prevented the entry of microorganisms.

Teacher: Well done. So, based on these experiments, which option is the only one that seems
to support spontaneous generation?

Student: It's option (C), since microorganisms appeared in the boiled and sealed hay infusion.

Teacher: Exactly. Do you know why microorganisms appeared in the boiled hay infusion?

Student: Is it because boiling can't kill all microorganisms?

Teacher: Yes, especially some microorganisms which can form 'spores,’ a state that is very
resistant to heat. Thus, normal boiling can't kill them. To achieve complete
sterilization, higher temperature and pressure are needed, such as through the use of

autoclaves.
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The Process of Biological Origins
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organic evolution FrgE b proteinoid microsphere FHE B R
primordial soup JR467% ribozyme MBI 22
abiogenesis HRB A liposome EGE
micromolecular organic

NS T primitive cell JFRaa4HRE
compound
macromolecular organic
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compound
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was/were born . ]
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The earth was born about 4.6 billion years ago, when the environment was not suitable

for the survival of organisms.

HEREIAE 46 BEATHEA: - SRR E S EYAET -

spontaneously synthesize }

(CTI

Inorganic substances in the water of primitive Earth could spontaneously synthesize

micromolecular organic compounds.

R ERH K R =] LA S 1E & o N T A HY) -

formed through . ]

: The first organisms on Earth could have formed through organic evolution.

HEK_E IR AP ] A A SRR -

have the ability to . ]

BIey -

The earliest molecules with the characteristics of life should have the ability to replicate

and catalyze at the same time.

APV BA A e R R o T e B A RIS R HIRE

be separated from . ]

HGR

10

In the hypothesis of primitive cell formation, proteinoid microspheres or liposomes must
be able to be separated from the surrounding environment and encapsulate RNA to
develop into simple primitive cells.
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After completing this section, students should acquire the following concepts:
— ~ B4 TR H AT S BRI 52T ~ BN ER LA e R A
Students understand the theory accepted by most scientists about the origin of life on Earth.
T BAETERASAHERERHIES - UAHEE AN EagHNEETT
:Tit °
Students understand the meaning of aerobic and anaerobic metabolism, and how organisms

survive through these methods of metabolism.

o BIEER o8
BlRE—

st BAE TR H AT BRI R R 2 Y ~ BEOHIER A R AR B

Students understand the theories accepted by most scientists about the origin of life on

Earth.

Which of the following statements about the origin and evolution of life on Earth are correct?

(A) Heterotrophs appeared before autotrophs.

(B) Biogenesis can explain the origins of the earliest life on Earth.

(C) DNA is the earliest genetic material that appeared on Earth.

(D) The gradual accumulation of oxygen concentration in the atmosphere increased the
metabolic diversity of organisms on Earth.

(E) The occurrence of genetic variation in a population is a necessary condition for

evolution.

11 BYORRAREFRET RPN AP BERKTF
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A BEHEER A el llR BE AR - WIREETEAE ?
(A) EEttyEE eyt -
(B) A=t m] i W IR b S A e A RE A
(C) DNA EHhER i P HRAVEEYE -
(D) RRHPEREZHRMER - (EHER EAEYHIEHERER -
(B) B REB RN R CHINTERS: -
(101 55549 22)

fiZ2 T Solution:

SR RIS AR H A E AR - BN RS ERVEM - KRR AT AR FE
% HEESRE AIREMEIRE & 1 BV A R e

It should be noted that these are currently accepted theories, but they are not proven truths. Since
it is impossible to go back to the past, they are only very probable theories that have not been

disproved.

Teacher: A: Scientists found that inorganic matter could form organic compounds without
the presence of other life. So, scientists suggested that the earliest oceans on Earth
may have been full of organic compounds called “primordial soup.” They believe
that the earliest life came from this primordial soup. The earliest forms of life
utilized enzymes to break down organic matter and obtain energy and nutrients in
an anaerobic environment.

B: As mentioned in the previous unit, biogenesis does not explain where the first
life came from.

C: RNA has the properties of enzymes and genetic material, so what can it also be
called?

Student: Ribozyme.

Teacher: Yes. and the textbook also mentions that RNA can replicate spontaneously.
Therefore, we believe that RNAs with multiple functions are more likely to play the
role of genetic material in the origin of life.

D: At first, the Earth's atmosphere did not contain oxygen, and all life respired

anaerobically until photosynthetic life appeared and began to produce oxygen.

Oxygen would cause oxidation and lead to the death of anaerobic organisms.

BB AMBEFRETRER LFP THERF



RIS
oy

13

KT E R T 2 KT P

Teacher:
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However, the appearance of oxygen enabled the emergence of lives with aerobic
respiration.
E: Genetic variation allows organisms to have different traits, and only the

individuals that adapt to the environment can survive and pass genes onto offspring

A T ERRYIRESY B SRR S RIS A Y - ISR R R E R PR
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Understand the meaning of aerobic and anaerobic metabolism, and how organisms

survive through these methods of metabolism.

In the origin of life on Earth, organisms with different needs for oxygen appeared one after

another. Which of the following statements is correct?

(A) The oxygen used by organisms that perform aerobic metabolism mainly comes from

anaerobic metabolizing organisms.

(B) Organisms with aerobic metabolism produce more energy than those with anaerobic

metabolism.

(C) Intoday's ecosystems, organisms that perform anaerobic metabolism are consumers.

(D) Intoday's ecosystems, acrobic organisms are producers.

HEER A AR R R R TR A FRIAEY) » MIRGI A & 1R 2
(A)  THENSEEYE AR EERE A Y -

(B) TASRAHNEVILESAHNEYTELBZHER -
(C) AEBRSAERART  TEANHNEYHENES -

(D) fERSERRT  (THARHNEYE ZEES -

Teacher:

Student:

Teacher:

Teacher:
Student:
Teacher:
Student:

Teacher:

(dmE 109 457% (475 ) 4912)

Can you give some examples of organisms that produce oxygen through
photosynthesis?

Cyanobacteria, plants, algae...

Correct, and these organisms mainly perform aerobic metabolism, so the oxygen
we breathe primarily comes from organisms that undergo aerobic metabolism.
Please give examples of anaerobic metabolism (anaerobic respiration).

Lactic acid fermentation, alcohol fermentation...

Yes. So, what are the steps for producing energy through anaerobic respiration?
Only glycolysis before fermentation produces energy.

And how about aerobic respiration?

BB AMBEFRETRER LFP THERF
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Student: Aerobic respiration also includes glycolysis. Then more energy is produced through
the citric acid cycle and electron transport chain as compared to anaerobic
respiration.

Teacher: Some plants also undergo anaerobic metabolism in oxygen-deficient environments.

Teacher: Organisms that undergo aerobic metabolism include producers and consumers.

Zhl . FESEFERIEEYET O EEAMELE SR -

Bk EEARE - THY) - R
ERl: gsh o MELREYERITEANE > WIEEEMPTHRE A ZERETH A H
D) -

LR AR AR (R ) -

ERE  FLRRSERE - TENSREE..

Rl AT SEHEFESMEENR () K A iR E A e e?

B HESRRE AR EHELEE -

ERN AR SRR ((GH) e ?

B FEMWRA AR o R R S R IR AT AR > A
PRSPPI E ZHIRER -

RN FEEYHERR AR Mg TR

Rl TRASRSNEYE S TEEEEUNES -
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N The Process of the Evolution of Life Forms

MEFHENFGE VRS EZ RS - FaiE b EEARE - A EtaP
AIRERYE bERE - BRI AVE(L - PR EAVEL - EAAIREAE L - WIHEERRE
F o FOEH A S EanELERNVER R Y RNSOR R - (A RS R IR
EERENE S EA

E¥F thEE B¥F thiE
semiautonomous organelles | -FH F-Aflgs prokaryote [FRZAEY)
endosymbiotic theory W ESE=—) prokaryotic heterotroph | [FfZ 524
cyanobacteria EESRER prokaryotic autotrophs EUASL-&X7)
eukaryotes HIZEY)
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provide with . }

: Photosynthesis provides the atmosphere with a source of oxygen.

YeElER R ARSRIR R TSR -

be converted into }

: Oxygen can be converted into ozone through the catalysis of sunlight.

SBUE EEAIEL T AT 2 L -

produce energy by . }

: Prokaryotes produce energy by metabolizing organic matter in their surrounding

environment.

X AEPIRI FH R T A G e R -

synthesize by . ]

: Mitochondria and chloroplasts can synthesize required proteins by themselves.

RIERAG ISRk Ae (T T S RTRVERE -

evolved into . }

: In the endosymbiotic theory, aerobic bacteria evolved into mitochondria, while

cyanobacteria evolved into chloroplasts.

FENHAER T - FAEE(LRONEREE - EESkEE(b R iEakaE -

from to . ]

BIey -

In the evolution of life, obtaining nutrients has changed from heterotrophic to autotrophic;
the metabolic method has changed from anaerobic metabolism to aerobic metabolism.
AanVE(LRERE T BEEEr RS HRETEE ) ST EmAHE A S
st
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After completing this section, students should acquire the following concepts:
— ~ DR ILA R -

Understand endosymbiotic theory.
T~ DR ARAG B SR AC L AR BN [F] 2 R -

Understand how chloroplasts and mitochondria differ from other organelles.

» BIEERE s
5l RE—

StH ¢ WA SRR RS
Understand endosymbiotic theory.

Some of the organelles of eukaryotic cells may come from prokaryotes living independently.
They survive after entering the eukaryotic cell and live symbiotically with the cell. Which of the
following phenomena can support the theory of endosymbiosis?

(A) Eukaryotic cells have organelles.

(B) There are enzymes in mitochondria.

(C) The replication cycles of chloroplasts and cells are out of sync.

(D) Mitochondria have double membrane.

(E) The DNA in chloroplasts is similar to DNA in cyanobacteria.

HZ 4R IREES T - AT ARk B I A SR AEY) - R A EAZ SR B AR SR A
MR A > TIAIREEIR G2 m] ISR N H 4285 2
(A) HiZdiEE s -
(B) HI&pHeNARZ -
(C) HeAEAIREBETHARD -
(D) K EREER -
(E) &S DNA BEEEEGRE DNA I -
(101 FF4554EY) 27)
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Teacher: Mitochondria and chloroplasts are distinct from other organelles. They have double
membranes and their replication cycle is not synchronized with other cells. They
replicate by binary fission like bacteria, and they can synthesize a small number of
proteins by themselves. Therefore, they are called semi-autonomous organelles. The
researchers proposing an endosymbiotic theory believe that the evolutionary source
of chloroplasts and mitochondria may have evolved gradually after cyanobacteria
and aerobic bacteria were phagocytosed by eukaryotic cells.

Teacher: Next, look at the options.

A: Both prokaryotic and eukaryotic cells have organelles, but this does not support
the theory.

B: Enzymes are also present in other organelles within eukaryotic cells, such as
lysates, so this does not support the theory.

C ~ D: They have been explained already.

E: Endosymbiotic theory states that chloroplasts evolved from cyanobacteria
engulfed by eukaryotic cells, so if the DNA in the chloroplast is similar to that of
cyanobacteria, the theory can be fully supported.

ERN ORIARAG B IR IG BLE AN VAR ES HREE A [E] > PR - fhfryERE A
AMpEAES > GdlE R 25 G B LI Ta R Rey/ D&
HE - #l R E EHEs - fe NSRRIV ETE R > BRI SR A T
B2 - A R R A E B Gk R X AR A 2 1R - BT T A
Rl #E NARIEPIAREEEH -
A JFAZAINE A A A AR e - (HIE(EI A SRR -
B HZAIMARY A as it A B R - Blaase - BrLUSI A RE SRR
C - DA &R T -
E NAAEEIRREE Ry - RIS S X IR B S SR PR R TR > AT LR
TELRAZPIHY DNA BLEESHERHY DNA AL > SE a] DISZRAERER -
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The mitochondria have their own DNA, which can link the part of the endosymbiotic

theory in this unit, while other mitochondrial functions can be reviewed in the elective

biology, the part of respiration.

Which of the following statements about mitochondria is correct?

(A) Mitochondria have their own DNA and do not need to rely on proteins expressed by nuclear

DNA.

(B) Mitochondria can express their own RNA.

(C) The citric acid cycle in mitochondria occurs in the intermembrane space.

(D) Glycolysis occurs in mitochondria.

NHE IR ERAGHIRCIE - A 1A 7

(A) HRILREGHES H CHY DNA > A RRERFEAIA DNA FreiitifVEH'E -
(B) Rr&rAEFIFRIALE CHY RNA -

(C) HMrdraeh RIS RE G S5 A (AR RIRE -

(D) MEME(E 23 B A aRAE T -

Teacher:

Student:

Teacher:

Teacher:

Student:
Teacher:
Teacher:

Student:

(B2 H 101 #5549 7 BF A THor)

Mitochondria have their own DNA, but they can only express a portion of the
required proteins, while others still need to be produced by cells. Since
mitochondria can express proteins, do you think they can also express RNA?

Yes.

That's correct. The process of protein expression requires transcription before
translation. According to central laws, DNA enables transcription into RNA, which
can then be translated into proteins.

In option C, the citric acid cycle in the mitochondria doesn't occur in the
intermembrane space. Can you tell me where it takes place?

The inner membrane.

That's right.

Glycolysis doesn't occur in the mitochondria. Can you tell me where it happens?

In the cytoplasm.
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The Morphology Structures and Functions of Plants

BT EALRTE R AR £ SRE
BIvA AL TN SN N
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The Hierarchical Structure of A Plant Body

N\

AE S 4ETE VAR IR AR B R By 0 - DURCES R A4S - SCE 0 /48t
VIAEES ~ 25 E - RSHMIERTSL S TN AR YIAG T U0 R4 SRS A AH R A8

EF thiE B¥F thiE
tissue 4H %% primary tissue H A 4H SR
organ =t secondary tissues KA 2H 45
tissue system AHER 2 vascular cambium HERIT RS
parenchyma cell SHIEEAHIAR cuticular layer / cuticle | F'E &
collenchyma cell JE A AHRE guard cell PriEr4HAE
sclerenchyma cell / sclereid | [EEZ4IAE stoma AL
woody fibers RE A xylem KEH
bast fiber ) K7 B4 phloem ) 7 E
fibrous cell G ERalil) vessel element AE A
stone cell et tracheid B
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meristem /
A aHER pit BET(,
meristematic tissue
dermal tissue R AH 4 perforation plate ZEFLIR
vascular tissue U T AH 4 sieve tube element =gl
growth point B RE companion cell FEATRE

o e |

4] © In plants, tissues form tissue systems, and tissue systems form organs.

TEYIHGH > STV EEHER 23t » SHE AP E -

[ (2] be loosely arranged . J

%4 - The parenchyma cells are loosely arranged, and they have different functions in different

parts.
SRR PR I RL - A EEMAVHEEMIHE R A N EThRE -

[ (3) have different in different . ]

4] : The parenchyma cells are loosely arranged, and they have different functions in different
parts.

SREEAIREBRY R Rz - A [FEE A EEEI B A A FIThRE -

[ 4] be arranged in . ]

4] : The collenchyma cells are arranged in fascicles and have a supporting function.

[E AR IRRAGIR - BAASTRATDIAE ©
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®  be tightly packed

4] = Sclerenchyma cells are tightly packed and have primary and secondary cell walls.
JEEEAMHERRY % - H B AW Y EEAA- AAe e -

(6] differentiate into

#i14) : The cells of the meristem can differentiate into cells of other tissues.

TrAEAHERAIEIRE P TR 3 > Mo b AR H A AR AR AR -

(7] have the function of

4] = Vessel elements and tracheids have the function of transporting water and minerals.

R RS i B KRBT E B LI AE

(8] be composed of .

#ile] + The ground tissue is composed of parenchyma cells, collenchyma cells and sclerenchyma

cells.

FRGA SRR AR ~ R A 4N R IR B AR AT A K -
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After completing this section, students should acquire the following concepts:
— T R R -

To learn about the characteristics of plant tissues and cells.

w BIREERE s
BlE—

St ¢ BREEAE ) R SH AR AR AR S B AE -

To understand the structures and functions of different tissue cells in plants.

Which of the following statements about plant tissues is correct?

(A) Meristems have thicker cell walls than mesophyll cells.

(B) The cork cambium is differentiated from epidermal cells.

(C) The mesophyll cells that carry out photosynthesis is called sclerenchyma cells.

(D) Stomas are formed by intercellular spaces.

A BT )R AR I 2 TEAE 7
(A) srAsHERTARL B EL B AR -
(B) Atef/mked B R AR BBk -
(C) EAtafEHRvIENLINZ BN EEEANAE -
(D) RFLZH4HREHIBEIRL -
(110 S5 49 14)

26

fiZffr Solution:

A T AR AR LAY EELHRE - WY 4R EE R AT -

B ARt PR 2 i A7 g dthe s bR -

C BEHAEE Y H B -

A: The meristems are undifferentiated parenchyma cells, and their cell wall thickness is similar.

B: The cork cambium is differentiated from the cortex.

C: The mesophyll cells are also parenchyma cells.

BYOpAGBEFHE TR A HR EEERYE
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Teacher: Common plant cell types can be divided into parenchyma cells, collenchyma cells,
and sclerenchyma cells according to their cell wall characteristics. Please tell me,
what is the order of cell wall thickness of these three cells from thick to thin?

Student: The parenchyma cell is the thinnest; the collenchyma cell has an uneven wall
thickness, so it's the second thickest and the sclerenchyma cell is the thickest.

Teacher: Correct. Please tell me which of the above are the meristem cells and the mesophyll
cells?

Student: Meristems are undifferentiated parenchyma cells, and mesophyll cells are
parenchyma cells.

Teacher: As a result, they both have similar cell wall thicknesses.

Teacher: If the cork cambium is not differentiated from epidermal cells, then from what kind
of cells is it differentiated from?

Student: The cells of the cortex.

Teacher: That’s right!

ERD H RAVEYIAINEAY > AR EE R > oy RoREANINY - R A ATHE R
HE - 21 > Srdaidk - B = REARE A EE [E R IR 2R Ry (o 2

B CHERINASY o EAYIMEEERE AT - EmY o [EREREIE -

ERl  JERY © BE ST A AH A A EL B A AR o B e i At — g 7

B 0 o ARsHERE R BRI - AN R -

Rl BT A AR B R A AT

ERl 0 AR RS AR R R A BT EREY > 355 [ F AR o B i s 2

B R7EAIRE -

LRl 3B |
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To understand the vascular cambium.

Which of the following statements about the vascular cambium is correct?

(A) It is found only in the dicot stem and can make the stem thicker.

(B) The bark of perennial woody plants refers to all the tissues surrounding the vascular
cambium of the stem.

(C) It is a parenchyma cell and can divide and differentiate into different cell types.

(D) After cell division, the lateral cells differentiate into xylem and the medial cells into phloem.

NHIE RS IR Z RO - WREETEAE ?

(A) REFAERE T YRS - AT EEEIHE -

(B) ZEERAEYHIE R IERIEERIPREINERIFTHES -

(C) EHEELIAE - A DA G o b S A A S -

(D) fEAlfE 3% - AMAIVATHE S 73 BRARE S - ARSI AT 3 Rl K7 -
(B2 H 99 $55 49 31)

Teacher: The vascular cambium is not only found in the stem of dicotyledonous plants, think
about it, where else is the part of the plant that thickens as it grows?

Student: The root.

Teacher: Yes.

Teacher: The cambium of the vascular bundle will constantly divide and differentiate,
forming two types of cells. Do you know what these two types are?

Student: Xylem and phloem.

Teacher: That's right, the xylem forms inwards and the phloem forms outwards.
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2-2 EEREMEEEEEINE
The Morphological Structure
and Functions of Food Storage Organs

AREHEEEYE RS ENPRE - RISHEIE - MeEY) 28RS E OIRE R
SRS A g N LR A DA SR AR BT R SR

(i

EF thE BT thE
root i lenticel FZFL
taproot system LY REN phelloderm e
fibrous root system SR & bark faf 57
root cap FRIE periderm J&E Kz
epidermis TRz heartwood Lo
cortex K7 e sapwood Vo2 %)
stele HAE early wood/springwood | F-iF
Casparian strip KA late wood/summer wood | Heft
endothelium/endodermis | N FZ annual ring il
pith/medulla BE blade/leaf blade =R
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pericycle JE vein AR
vascular bundle HEE R petiole BERR
stem fied stipule i
apical bud [EES reticular vein AERYNGITG
articulation £ parallel vein SEATHR
lateral bud {27 leaf sheath BERY
herbaceous stem HEEE guard cell FriEr4HRE
woody stem KEE palisade tissue MR AH 4%
phellogen VN A5 spongy tissue ARk
cork layer VNESE]
[ (1) from bottom to top }
4] © The longitudinal section of the root can be divided from bottom to top into root cap,
growth point, elongation zone, and maturation zone.
FREVEETE N _EARF AT oy FofRig ~ AR RES ~ IEREFIRENE -
[ ®  undergo cell division ]
#il4] + Growth points undergo cell division and differentiate into root caps and elongation zones.
FEREETHN A - MEEARIENERE -
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© be capable of

4] : The parenchyma cells of the pericycle are capable of cell division.

SRR IR B AR EIRE ST

®  bearranged in

4] : In the roots of dicots, the xylem and phloem are arranged in a radial mosaic.

FEET-EEAEYIRR T ARE SRR R D RS IR iR RS -

©® _  bearranged in a ring structure.

4] © In the roots of monocots, the xylem and phloem are arranged in a ring structure.

FER T IR ARE AR B RIS -

(6] be divided into

fil4) © According to the texture of the stem, it can be divided into herbaceous stems and woody

stems.

{R}rg S E’j Fi‘Hj_J /:Eb - ) Fﬁ?%uﬁgﬁ

® _  from the inside out.

4] : The bark contains phloem, cortex, phelloderm, cork cambium, and cork layer from the

inside out.

et EZ AT MELRE THIEZER ~ K7 ~ FREE ~ AP AUE ~ KR -

® The more/-er , the more/-er

fil4) « The closer the xylem is to the center, the older the stem is.

BRETEE LR ANE B R -
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After completing this section, students should acquire the following concepts:
— B4 T HEYIN E B e E IS BLTAE -

Students will learn about the structures and functions of the nutritive organs of plants.

o BIEERE s
5l RE—

tE ¢ REN BT S Bl B R B A D R i
Students will learn to distinguish the cross section of roots and stems of dicots and

monocots.

In the following cross sections of roots or stems of monocots and dicots, which of the following

options shows structures from the same plant?

Y IR R e SRR YR e R R D o TR P RS HTRE AR E (R —1E ) 7

(A)ac (B)ad (C)bc (D)cd

(96 FF45549) 19.)

Teacher: We need to judge whether these pictures are of dicots or monocots, roots or stems.
The vascular bundles of dicot stems are arranged in a ring structure, and we can see
that the xylem and phloem are separated by the cambium. The vascular bundles of
monocot stems are scattered. Do you know which two pictures show the stems of
monocots and dicots?

Student: (a) is a dicot stem ; (d)is a monocot stem.

33
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Teacher: Yes.

Teacher: The vascular bundles of dicot roots gather in the center of the root; the vascular
bundles of monocot roots are arranged in a ring structure. Do you know which two
pictures show monocot and dicot roots?

Student: (b)is a root of dicot ; (c)is a root of monocot.

Teacher: That's right. In option D, (c) and (d) are pictures of monocots, so we can choose D.

Zhl - BAMFREAEELERE S oy h e T Y R T Y ~ AR - IR
VIR E K 2IREHIRPEY] - 1 B o] DUB BIACE S0 B2 K230 o el FR P R o
B - T ER SRS A AR AU AR - 35 T BB B T SRR P oy 2

WA FRIEIE ?
VR (RS TEEYEE  ()RE TR -
EHET J2HY e

ERN ST REEYIRAGEE R R EARA L R EYRAVEE R A 230
BGINFRA o e BB B T SRR VIR Sy B2 R R e 2

B4 (bR IEEYR > R TEEYIR -

ERl: Jg8h o BEEHD 1 (o) ~ (DS HETEEYNE S o NEEEED -
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Students will understand the structures and functions of the plant nutrition organs.

Which of the following statements about how plants transport nutrients is correct?

(A) The root cap can protect the growth point, but the cells are easily detached by friction
with the soil, so they need to regenerate frequently.

(B) Perennial dicots have an active cambium that allows for constant stem elongation.

(C) The leaves of aquatic plants have a thick cuticle that keeps water from infiltrating the plant
body.

(D) Monocots have phloem in the vascular bundles on the lateral side of the stem, and the xylem

on the medial side of the stem.

YA BRI E T Es B EUIRE Z AL - (R[5 1ERE ©
(A) TRIEETORE4: RRG - (HANAEE TR SN - REERRL -
(B) ZHEANETEEYREAERIPNE » (EEAGFE -
(C) /KAEHEYHIER BARENAER - "MK B2 AEYHE -
(D) B IEEVININEI NS RAIEES - (RN EE B A ARESE -
(100 F55 497 15)

Teacher: The root cap is located at the top of the root tip, and the growth point of the root tip
will not only lengthen the root itself, but also continue to produce the root cap to
protect the growth point.

Teacher: The cambium cells keep dividing, but they do not grow. So, what is it growing?

Student: The width of the stem.

Teacher: That’s right.

Teacher: The function of the waterproof cuticle is to prevent water loss. Since aquatic plants
do not have to worry about this situation, the cuticle should be more developed in
terrestrial plants.

Teacher: The vascular bundles of monocots are dispersed, so it is possible to find phloem or

xylem near the center or periphery of the cross-section of the stem.

35 BYARABREFRET AP (2P P B RGT F



U xRy sEFRT 2 ERRT P oo TFFEFRFFLC

N ARIEAL R R TRRAYI T - ARRHYAE RBEER T IR B &N - L E
A AARIE R PR AL IR

ERN PRSI E BT R HIA SRR - SER I IIELEE ?

B WAV ERE -

Ehf R8s -

ZhN VKA AEEREIIREREN LK Bk - KAEEYIELECR e L ERE BN - 8
[z G A EY) & bt -

LRl - R EEEYIRVEE SRR 2R AERCER o P AR DAY ST L R B ME
HVE AT RETR BB FZ R B E H -

36 BOONAABEFRETRLN PP EFRR S



0 I EEKEFL Y

*x = EYRENYERIT - SKEETRH*
Substance Absorption, Synthesis
and Transportation in Plants
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Absorption and Transportation of Water and Minerals

ARE S HEYA R R K S B E  BRYE

i o i
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BF th3 S thiE
mineral WEYE guttation iSRS
essential elements WVETTER capillarity FE4HFE S
absorb IR UL cohesive force WNET]
osmotic pressure BIERR adhesive force ihE=a]
root hair RE surface tension FRH R T]
symplast pathway HERRERK transpiration ZEHUE A
apoplast pathway HIMEEE T transpiration stream ZEHIUT
root pressure FRER stomata AL
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[ o make up . J

fil4) : Essential elements are components that make up plant structures or metabolites.
TR B BAE YIRS S s YR R oy

[ (2] contained in ]

4] © Elements such as C, and O contained in gases like CO: can enter the plant through the
stomata.
C -~ O FLE Ll CO: FRIPAHRILEAEYRE -

[ (3] is/are responsible for V-ing . J

#i14) : The maturation zone of a plant's roots is responsible for absorbing water and minerals.
HEYIRE HY R E B TR UOKF I E -

[ (4 differentiate into . ]

4] © The maturation zone of a plant's roots differentiates from outside to inside into epidermis,
cortex, endothelium, and stele.
FREBEGAE MR N M LR REZ ~ K2 ~ WRZ ~ AL -

[ (5] from outside to inside. J

#ilt + The maturation zone of a plant's roots differentiates from outside to inside into epidermis,
cortex, endothelium, and stele.
FREBECAE Y MAIN B RR A ~ R2Jg ~ NEZ ~ FiEEfEis -
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is/are transported to through . }

HGR

Minerals dissolved in water are transported to the stele through the symplast pathway.

AT 7K YRR ) RE PR S G (S 2 P -

absorbed by through . }

: Minerals in the ionic state in soil are mainly absorbed by roots through active transport.

TR EETHIRREHERYVE T AR DA L EhiE T AR

is/are affected by . }

G

Transpiration is affected by environmental factors such as temperature, humidity, wind

speed, and light intensity.
ZHUFRZRIE ~ RIE ~ HREDEIRSE FRIGN R & -

EBEREHE »
EEESEARERR » BAEESLI S

After completing this section, students should acquire the following concepts:

» B SHE Y B K R 3 e

Students are familiar with the way plants transport water.
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atHH ¢ AR TREINRIER ~ ARER ~ ZABUEFRYIREE > DU = 2 I RRE -
Students understand the principles of guttation, root pressure, and transpiration, and the

relationship among the three.

In which of the following situations are it more likely that guttation will be observed?
(A) Root pressure exceeds transpiration

(B) When respiration increases

(C) When photosynthesis increases

(D) In windy environments

(E) In humid environments

FENHIREEIESL T - eer] AE R R EMEYIIR (ad) fEA 2
(A) TREBEBEZBIER
(B) PR AE FH G 5RA
(C) SeelEA RS
(D) 5y ERSE
(E) ARHVEREA
(101 55447 23)

Teacher: When plants transport water, there are three kinds of forces that are considered to be
sources of power. Can you remember which they are?

Student: The pushing force of root pressure, capillarity in vessels and tracheids, and the
pulling force of transpiration.

Teacher: Yes. Root pressure and transpiration are relatively large forces. Guttation occurs
when the root pressure exceeds the transpiration, and usually occurs in the early
morning or night when the humidity is high, because the transpiration is weak at this
time.

Student: Ok.

Teacher: But the force of root pressure is not strong, so this phenomenon can only be found

in dwarf plants.
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Students learn how plants absorb and transport water.

Which of the following statements about water absorption and transport in plants is correct?

(A) Guttation directly helps plants to transport water

(B) Tall plants can transport water like a pump to the top of the tree canopy through root
pressure

(C) The pulling force generated by transpiration promotes the continuous upward
transport of the water in the xylem

(D) The water and inorganic salts absorbed by root hairs can be transported along the cell wall

and intercellular space to the stele

YIS BEAEIAG PN 7K R S A ey R - ] R 2
(A) igEfER CGRZKPERD) o EREE Bt YIaG E iR Koy
(B) = KHIEY ) v #E FHAR B R /K (G /K i 25 B At T -
(C) ZRENME R EERTALIREARE AR AEA BrIE EoiEs -
(D) REWMTH /KA i =& A B AN e P ik A A TP AE
(99 15549 17)

Teacher: Let's look at option (A). The phenomenon of guttation is caused by root pressure
exceeding transpiration, and is not the main driving force of water transport. What
are the sources of these driving forces?

Student: Driving forces include root pressure, capillary action in the xylem vessels and

tracheids, and the pull force created by transpiration.

Teacher: That’s correct!
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Teacher: Now let's look at options (B) and (C). The force of root pressure can only push the
water in the xylem a few meters, and cannot send water to the top of tall plants. So,
what is the main driving force for transporting water in plants?

Student: The pull force of transpiration.

Teacher: That's right, only by the pull force generated by transpiration can the water in the
xylem rise to a sufficient height. And let’s see option (D), before entering the stele,
water encounters the Casparian strip. What is the function of the Casparian strip?

Student: To prevent water penetration.

Teacher: That's right, so when water enters the endodermis along the cell wall and
intercellular spaces, it is blocked by the Casparian strip. At this point, water must
take another route, entering the endodermal cell through the water channel proteins

on the endodermal cell membrane, in order to enter the stele.

ERT (A) > R EAR BR824 E I 5 ER YRR SR - WA & 8 /K oy 1 2
73 ﬁF’nﬁbﬁ%iﬁﬁ%B@ﬂ}E

g fRERRVHESD » BUE R PV BAR SR ~ ZAEHRALT -

D 2sE

ZHl - (B)~ (C) IRERHY & HAERANE B AR B A R S AR KA E = REYE D)
TR o 35 EEP -t i oK o # i £ B T2 (e ?

B T ZAHEREVRLTT -

ERN R SRR ER EANRLT] - AREFEARBEENKS B e S -
(D) > AKITEHEAPTHEZ AIG B BRI - SR IRATHIERZHTEE ?

B4 0 [HiKey2E

ZHH 0 J98E > FrLUKA SRR BRI AR PR RGP B AN RS > S R IRARRETE T2k -
ERRF AR ERE S — RIS - 1B PN R AR B /KOS A8 28 B HE A RZ4IRE > A RE
#EA L -
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3-2 ASER
Photosynthesis

RE T EEYIA A E B & E R AE SR o IR B > SteFREERIERSE © e
FER O CAEER AR LERRE » RIEhR S ER FHRE B CO2 B RN - AEAK (A
e (B A AR BE TS DA R o Wy S i i 7 AR SR SOA e -

¥ thiE B¥F thiE
photosynthesis FEAER photosynthetic pigment | Y& EE
light reaction Y FE photosystem FEZ 4
carbon fixation reaction | [&lf% S FE chemiosmotic theory (BEE 2 FE ]
enzyme feZ environmental factor IRBERT
thylakoid LEE Calvin cycle RE R
chloroplast TELRAS
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[ (1) take place in . }

f7l4) : Photosynthesis takes place in chloroplasts.
HEYIHICEERIEEakgg T -

[ ® is/are converted into }

4] : Luminous energy is converted into chemical energy, and CO: is converted into

carbohydrates.
JERERESEE B (LEERE » CO BESE ST -

[ © drives . ]

4] « Light is the main source of energy that drives photosynthesis.

SeERED AR EEREE R AR -

[ O fix(es) on . }

4] = Carbon fixation fixes CO> on organic compounds.

[E165F P CO2 [ E EAHEY) T -

[ ©®  beseparated as . ]

#l4a) © The energy released by electrons can be separated as activation energy for specific

electron carriers located on the thylakoid membrane.

BT RIHIRE R P AE Rb bAE - MERIN LN S B AG R Y e 3 Tk -

o |

4] © As the concentration of CO; increases, the rate of photosynthesis also increases.

5 COL HYREH NN > St EER Rt & 80 -
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After completing this section, students should acquire the following concepts:

AP EE RS BlS BU fEARAE -

Students are familiar with the structures and reaction processes involved in photosynthesis.

w BIREERE s
BlE—

st ¢ BRI S FRDER ERT R -

Students learn about the process of light reactions during photosynthesis.

Before the synthesis of glucose molecules, the energy generated by photosynthesis will be
temporarily stored in which of the following molecules?
EREENE TR LA EHTE AN E G AT MY+ 2
(A) NADH
(B) NADPH
(C) ATP
(D) ADP
(E) AMP
(101 FF4554E9) 29)

Teacher: In the light reactions of photosynthesis, we know that photosynthetic pigments
absorb light energy. Which kind of energy is converted into which other kind of
energy for storage?

Student: Light energy is converted into chemical energy.

Teacher: That's right! When chlorophyll a in the reaction center receive energy, it will excite
high-energy electrons and enter the electron transfer chain. With the energy released

when the electrons are transferred between different carriers, what will be driven

46

into the thylakoid lumen by active transport?
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Student: H'.

Teacher: Correct! In addition, what other molecular decomposition will produce H ' to
accumulation in the thylakoid lumen?

Student: H2O .

Teacher: That's right! After the thylakoid lumen accumulates a high concentration of H ',

H " moves from the thylakoid lumen to the chloroplast stroma along the
concentration gradient. When H" flows through the ATP synthase on the thylakoid,
it can be activated. What can the activated ATP synthase stored in the stroma be
synthesized into in order to store energy?

Student: Phosphorylates ADP to synthesize ATP.

Teacher: Very good! This is the formation of the first energy molecule. After the high-energy
electrons released by P700 enter the electron transfer chain, what will receive the
electrons in the end? What kind of molecules are reduced to store energy?

Student: NADP" receives electrons and is reduced to NADPH.

Teacher: That's right! This is the formation of the second energy molecule.

Teacher: So, students, do you know the energy source for the carbon fixation reaction before
glucose is synthesized?

Student: ATP and NADPH produced by light reactions.

ERN . OLETERIRDERES » IMTABEFRE G CRRUBOLAE - IR TERE B EHAK
R R ?

B 0 JeRER A LELAE -

AL %8R | RETUORVESGER o RRERRGHENEREE T - IEAETEHIE
srh > B R TEA [Fl A A AR PR LS RE B > SR T L EhE
ARG T ?

B H () -

HT :OIERE | BRELZSN - BEES TG ELS H REVHERE T ?

B4 1 HO -

ERT %8 | BASIEETR T ERENY H AR - (e H IR R d RS A B
CREGEVERSE) B H ORI EER B ATP SREERS nl HIE (L JE(LHY ATP
ErREE ] DURFERE TP RIS B Ry TP P RE & 2

B2t i ADP BEEE(L - DLGER ATP -

ERN: JEEE | ERIES HEER S THVK - B P700 FBEHYSREE T HEAE TH
PP - E&S AR E T ? R R R T-REFRER ©
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B4 ¢ NADP+EEUREET » Wi #E ] £y NADPH -

EEN: esE | EREE T EREE TV -

EHN 0 RELFEEA - BIREAE G A AT - R [k S e 58 8 AR & {1 /8E
g ?

B4 1 ¢ EREERT ATP #1 NADPH -

BlE_

SR ¢ A T MEYIE T A EHYIEEE -

Students learn about the process of photosynthesis in plants.

Which of the following statements about photosynthesis is correct?

(A) The efficiency of plants’ utilization of red, blue, and green light is not the same.
(B) Most of the chlorophyll is directly involved in the transfer of electrons in light reaction.
(C) The final product glucose is produced in grana.

(D) Water molecules are split in photosystem I to produce H', ¢ and Os.

THIEREE ERIRYRGL - {77 5 2
(A) HEPIFIFLDE - BV R&OtHSERAA A -
(B) RE RV R H RSB E T8 T HEIE -
(C) EREVIHEEEES G ELE -
(D) KO FAERE 1 #edffES: H ~e R Oz-
(103 554 9)

Teacher: Photosynthetic pigments in plants are mainly divided into two types: chlorophyll
and carotenoids. Do you remember which color of light can be absorbed by
chlorophyll a, chlorophyll b and carotenoids?

Student: Chlorophyll a and chlorophyll b mainly absorb red and blue-violet light, and
carotenoids mainly absorb purple and blue light.

Teacher: Correct! So, we know that (A) plants have different utilization efficiencies for red
light, blue light and green light.

Teacher: During the photoreaction process, the electrons lost in the reaction center are

supplied by electrons decomposed from H2O, then H" and O: are generated.

Does this happen in Photosystem II or Photosystem I?
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Student: Photosystem II.

Teacher: Right, so (D) occurs in Photosystem II.

Teacher: Then let's look at option (B). Does most of the chlorophyll directly participate in
the transfer of electrons during photoreaction?

Student: No, chlorophyll a molecules are directly involved in the transfer of electrons during
photoreaction.

Teacher: Right! So, for the option (C), the final product glucose is produced in the carbon
fixation reaction. Where does the carbon fixation reaction occur?

Student: In the stroma of chloroplasts.

Teacher: So (C) glucose is produced in the chloroplast stroma.

ZhN : EVRENEDEE R EE S HERENFEAEERWE - FSMER AR
2 a~ BERRE b DURHEH R E) 2R 1 R R B (oA e 2

B BGR a MEGR b EERUEDENERROL - B E R EEH RSO

ERN : IEhE | REERMT A RTEAEYIRIR AL ~ BDEREREH ARV R -

R OURESET  KIETLATRARIE T H HO SRSl - aiApk H R
Oy FHMIEEH AR N BRI ?

B4 Stmsme

- 28 0 INIL(D)YESR ARG I -

Zhl - AVEBYRER SRR A EES B e TP BT HY RS ?

B A BEGR a T HESEDENETE T HYEIE -

Rl 28 | (O)RSS YA aE e A R Bl S o - 55 1 [l S e A EAE MR AE 2

SR BERMEHVEE T -

RN AL Om sk BB P EL -
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Transportation of organic nutrients

RErEEYEE I ERE S - TEREENYIE « EREmARFISLT R - sEEE
IréatEYIE S EEARR G - 250 - MRS E T DU oS R SR 2 SRR -

EF thiE BF thaE
organic nutrients FiEsy source fHh45s
phloem FEZER sink PEEEED
conducting tissues iy B 4H 4% sieve tube EE
Pressure Flow Hypothesis | FE /R {EGR sucrose FENE
[ ®  flows from to . }

4] : The material in the sieve tube passively flows from higher pressure areas to the lower

pressure areas.

il PN FH JBR T8 = e (R A At ) R i g
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(2 depend(s) on

#il4] : The rate of pressure flow depends on the sucrose concentration in the sap.

BRI T ARENH AR FBEHUR R R P HIFEARE -

(3 requires
4] © Nutrient transport in the phloem requires energy.

PRV ER T E TR EOMFERE R

(4] is/are transported to

4] © During the growth period, the leaves are the source of sucrose, which is transported to

the roots for storage.

AR SR RERERI LTS - MR E I R A -

(5) sometimes and sometimes

4] - The same organ of a plant may differ depending on the season, sometimes it is the

source, and sometimes it is the sink.

HEYIHIE s B GRZFEIARE - AR RBEGGE - AR RS

(6] rely/relies on

fil4] : Pressure flow relies on the assistance of a transpiration stream in the vessel.

FR 1R AR MR EE TR U A E B
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After completing this section, students should acquire the following concepts:
— ~ BASGIEE T HER T -

Students are familiar with the transportation methods of organic nutrients.

w BIREERE s
BlE—

st ¢ B T AR Sy AR AR T

Students understand the ways in which plants produce and transport nutrients.

Which of the following statements about the production and transportation of nutrients in plants
is correct?

(A) Nutrients are produced by meristematic tissue.

(B) The main nutrient transported in the phloem is sucrose.

(C) Organic nutrients in the stem are transported upward.

(D) Nutrient transport in the leaves does not depend on the sieve tubes.

MY RETE Y AR A B o el IR 7
(A) Y& SRS EL -
(B) BREPEEHIEER RN -
(C) ZEEPHYAE 7 F EEwiX -
(D) FEF hiEfE MR SEAE -
({EeH 101 5549 18)

Teacher: Option (A), nutrients in plants are not produced by meristematic tissue, but by tissue
that contains chloroplasts. Can anyone give examples of cells that have

chloroplasts?
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Student: Mesophyll cells and guard cells.
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Teacher: That's right! Therefore, nutrients are produced by the guard cells in the epidermal
tissue and the mesophyll cells in the ground tissue. Look at option (B), What is the
main nutrient transported in the sieve tubes?

Student: Sucrose.

Teacher: Yes, therefore option (B) is correct. And for option (C), what is the direction of
organic nutrient transportation in the stem?

Student: According to the different positions of the source and sink, organic nutrient
transport in the stem can occur in either an upward or downward direction.

Teacher: Great job! In option (D), what type of cells in the sieve tubes transport nutrients in
the leaf?

Student: Sieve tube cells.

Teacher: Correct, therefore for option (D), nutrient transport in the leaf still requires the

function of sieve tubes for transportation.

RN (A) EYES SRR EASELER o TR B A REGEHHRE L - i
[FIER{PT =] AR L A WL AR BA T akae e 2

B 0 TENHAER PR AT -

Al 28 | NIEE I E R B AHER A PR AR PR B AR GH SR S A AR EE A2 1Y - (B)
BN LR R A ?

EHT - IEE > NEL(B)EEIE BN - (O)XEHIA TR/ 717 Ryl 2

B 0 MRIBAHGEEINITE SRR AL EAE - EE AR o aE ] DI B T > dAl B
EEN

ERN : JEELF | (D)EER B IS 9 EC R (T e e 2

B2 BrECNE -

Rl 28l NIL(D)EE R T e o ) s 2 AN E T TR D AE

>

o
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Understanding the transportation of organic nutrients in plants and the structure and

function of plant cells.

Which of the following is true about plant nutrient and water transportation?

(A) The sap that flows out from the stylet of aphids mainly contains amino acids and hormones.

(B) Plasmodesmata provide a transport pathway for carbohydrates produced by leaf
mesophyll cells.

(C) The Pressure Flow Hypothesis can be used to explain the transport mechanism of
nutrients in the phloem.

(D) Plant nutrients can be transported from the roots upward.

(E) The chloroplasts in the cytoplasm of Egeria densa move by diffusion.

YA RETEY R ST BLK oy EER L [ERE ©
(A) Trsallst (25) AR RZE0Hil £ 2 Rl B RO -
(B) FAeBE&RHEANMREEZ REEEREE -
(C) BRIyt ERas v AR SR AR 7 A B B 0 v Ay AR b 1 -
(D) HEYIHIE Sy FIEARERE B -
(B) /KeFdIiE th RSk IG 2 S il =\ ) -
(110 FF4554:9) 34)

Teacher: What is the main substance transported by the phloem sap in option (A)?

Student: Sucrose.

Teacher: Correct! Therefore, the answer to (A) is water and sugars (sucrose), with very few
hormones in the phloem sap excreted by the aphid stylet. What are the methods that
for transporting sugars produced by leaf mesophyll cells?

Student: Sugars can be transported into the sieve tubes through diffusion, cytoplasmic
streaming, or active transportation with the help of companion cells.

Teacher: Correct! Therefore, the answer to (B) is that the plasmodesmata can provide
transport channels for the sugars produced by the leaf mesophyll cells. What

hypothesis does the mechanism of organic nutrient transport in the phloem of plants

rely on?

54 BB AMBEFRETRER LFP THERF



OV wTdEERT R KT 7

Student:

Teacher:

Student:

Teacher:

Student:

Teacher:

4
sk

R

B

I

gk
2

s
4
sk

EH

55

Pressure flow theory.

Correct! Therefore, in option (C), we can use this theory to explain how the nutrients
produced by plants are transported to other parts. And for option (D), what is the
direction of nutrient transport, upward or downward?

It can be either downward or upward, depending on the sink, which is the location
where the nutrients are required.

Good job! And in (E), do the chloroplasts in the cytoplasm of Egeria densa move
by diffusion?

No, they move by cytoplasmic streaming.

That's right! Strictly speaking, it is the role of the cytoskeleton that allows

chloroplasts to move.

(A) B Rz Bl E R E F B Ryfa] 2

2h | NE(A) &R I8 (88) A AR R BRI R E 2 Ry /Koy BEMEAE . ()
WEEIFEV - sEHEEZFIEHLE T A de A AL A & 2 FER S ?
ATV HER R ~ R A B s ARy B 7 Bh i i e A BRE -

28 | INIE(B) RS S50 v] AFe B3 R 4l A e~ BESE e 1B HY - fHYI9) KY
EIESE Y =Py O Lt TP VA NG (] e nle

BRI TGS

EAE | IRE(C)FAM mT DAFH 42 (8 S i MR AR 7 AR 8 O e A0 T i Al 22 LA
HRALHY - (D) HYEE T RUER _BEE R MY ?

AILAER - AT BLA E - ARIRESEES e Fe KAVEN AL E

IEELF | (EyKE SAlifsE Ty BRSSO S S s 2

A BEKEEREERBH -
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Reproduction, Growth and Development in Plants

BT EALRTE R AR £ SRE
BIvA AL TN SN N

RES 4EE A E T A E RS B - AR AE =00y R M AR E B A e A MR
FERRERETE - RE T - B AV A TEASEERE - T iR L s AR > DUk
EVIHEE R EY R A R E BN E MEYIEIN IMEBRETRISHI S E - sE 5 Eb i R
EEYIETEERE - MR SERY TSR DR A Al A ) A R 38 B AR Ay A RURISOE -

56 BYOAREBEFHRET RN (AP BERETE



we VFFXEFREFATY <

4-1 HEYINEE
Plant reproduction

ARE AP EAR RS SR ZRIER - &y RV AR A AN - PURAEYIHY
AFERSE — 10 RE T - AN AT HG I T AR ISR » R AREE TR
FEAE SRR N AN - SEMEATETT FUERE SE SR YIH AN AR - NIRRT AR A
FHECRFRSEIRINT > 0FFEA ~ BRRAEE - AEITSCE D /a8 tEy S WA T Y
s A H A FE AR A B S ORI T =

E¥F thiE ¥ thiE

gamogenesis / sexual diagenesis/alternation of

HHATE AR
reproduction generations
asexual reproduction etk AR T sporophyte 4
vegetative reproduction EEEHE gametophyte o
cuttage A bisexual flower / perfect flower | FATESE
style grafting method A unisexual flower BHMETE
layerage BRI angiosperm e tEY)
high pressure method =EA fertilization EEE NG
tissue culture dHaRETE spore i+
totipotency 27EREME gamete B+
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{ o be accomplished by . J

4] : Plant reproduction is the production of new offspring in plants, which can be accomplished

by sexual or asexual reproduction.

THYIBIE ARV AR 0 rLUE A A T B R B AR e -

[ (2] give rise to J

fila) = Totipotency is the ability of a plant cell to give rise to an entire new plant.

SR MR Y AR A Se BE T IR RE

[ © grow into . J

4]« Callus can differentiate and grow into a complete plant.

GRS B RESEREAE R -

[ 4] unite(s) with ]

#14) - Double fertilization is a chief trait of flowering plants in which one female gamete unites

with two male gametes.

B 2RI CEYIH LR - AEETER R — (M PR B (b PR 45

=

[ (5] be spread by . }

#ilt] + Some fruits have wings and can be spread by the wind.

AR > TTLREEEE -

~
BRI E 0 HFEFREFIL v
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After completing this section, students should acquire the following concepts:
— ~ BRI T EYIR A EASE -

Students are familiar with the sexual reproduction of angiosperms.

w BIREERE s
BlE—

st ¢ R TR TR ATE S
Students understand the life history of angiosperms.

In the life history of angiosperms, which of the following is diploid?
(A) Megaspores
(B) Endosperm mother cells (endosperm nucleus)
(C) Microsporocytes
(D) polar nuclei
T FHEYIRAE S > TR RS ©
(A) KA1
(B) MAFLER4HAE (HEFAZ)
(C) /MET 4R
(D) &t
(104 FFE455EY) 12)

Teacher: In which stage of the life cycle of a plant body are angiosperms commonly seen?
And what is its ploidy?

Student: Sporophyte, diploid (2n).

Teacher: That's right! After the sporophyte matures, it will undergo meiosis to produce spores.
For example, there are pollen sacs in the anther of the stamens, and there are

microsporocytes (2n) in the sacs. How many microspores will be produced after
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meiosis? And what is the ploidy of spores?
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Student: 4 microspores, haploid (n).

Teacher: Let’s see another example, there are ovules in the ovary of the pistil, and there are
megasporocytes (2n) in the nucellus. After meiosis, 4 daughter cells will be
produced, 3 of which will degenerate. How many will develop into megaspores?
What is the ploidy?

Student: Only 1 develops into a megaspore and it is haploid (n).

Teacher: Therefore, we can know that for option (C) the microsporocyte is diploid (2n) and
for (A) the megaspore is haploid (n).

Teacher: Next, spores can undergo mitotic division to develop into a multicellular
gametophyte. For example, megaspores undergo three rounds of mitotic division to
form an embryo sac (female gametophyte) consisting of seven cells and eight nuclei.
In addition to the egg (female gamete), the embryo sac also contains a central cell.
How many polar nuclei are present in the central cell, and what is their ploidy?

Student: 2 polar nuclei, haploid of n+n.

Teacher: That's right! When the central cells of two polar nuclei and a sperm cell are fertilized
to form endosperm mother cells, what is the ploidy of endosperm mother cells at this
time?

Student: Triploid.

Teacher: Very good! So we know that option (D), polar nuclei are haploid and (B) endosperm

mother cells (endosperm nuclei) are triploid.

ZRl  PHE AT RAVECTEY) o A Ry A an R — (PR B 2 2R EAG ?

B e fEEE(C2n) -

EHD: Jg8h | TR VR G TR B A T PIAI SIS BT ER
% BANEA/NMET-RIIAECN) - B R G LR T 2 R G 7

B4 4E/MET - BEERSn) -

Zhl R EGT > MESSHY T BN EARRER - BN AT RN 2n) » JREr
"G EL 4 1Al > Hooh 3 (JB(E - HARERERAAMT ? R EE 7

B4 HA EREREAET RO -

Zhl - AERAIRIEC)/ MU TR B (ERE(2n) - (A)RIET R ERK (D) -

RN B AT HITREG R B A EC TR - PIATRIE 71T 3 REGE
TERR 7 (EIHRE 8 {EZ VAR BE(HERC T-/%) - IRBEHER T8 D(ERC 1) > BA ol
B > SRR oL AIRE A S R 7 Rréfsie ?
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g 2 Bt 0 & ntn HYBR{EAG -

ERl: Jgeh | E W ALY o R AT — (RS AR S T R FLERAIRE - BRI
AEAL BRI f 2 (5 A 2

B4 3 {HEE -

ERL JEEA | INEEEAMIAE (D)% R B 5 AG - (B)REAL BRI A0 By 3 {8

pIEE—

St TR EYINY A AR

Understand the sexual reproduction process of angiosperms.

Seeds develop from which of the following structures?
(A) ovules

(B) ovaries

(C) polar nuclei

(D) eggcells

el MY efER S AR 2

(A) FRER
(B) T/
©€) 1%
(D) UR&HAE

(103 $55 497 20)

Teacher: What is inside the ovary of the pistil?

Student: Ovule.

Teacher: The periphery of the ovule is called the integument and the integument surrounds
the nucellus. There are megasporocytes in the nucellus. Can anyone tell me what
will be formed by meiosis?

Student: Megaspores.

Teacher: When meiosis occurs three times in the megaspore, it forms an embryo sac with

seven cells and eight nuclei. What does the embryo sac contain?

Student: One egg and a central cell with two polar nuclei.
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That's right! Next, double fertilization occurs. What is formed when one sperm cell
fertilizes the egg cell? And what is formed when the other sperm cell fertilizes the
central cell?

When a sperm cell fertilizes the egg cell, a zygote is formed. When the other sperm
cell fertilizes the central cell, an endosperm mother cell is formed.

After undergoing mitosis, what do the zygote and the endosperm mother cell develop
into?

Embryo and endosperm.

Seeds include embryos, endosperms and seed coats. So, what structure do seeds
develop from?

(A), ovule.

What do (B) ovary, (C) polar nuclei and (D) egg cells develop and form respectively?

Fruit, endosperms, and embryos.

MESSHI T 55 N B (P 2
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4-2 EFRARRENENER
\Germination of Seeds and Growth of Seedlings

AE At TR S DU B ST AR ~ B T RIRHIMEER NAERYIA T - AR T
EEYHE T EEYA SN ERBE - SBE WO EE T RS T YRS
FLRETT -

BF thE BEF thaE
seed FeHf dormancy Nilis
germination HE &% plumule/germ NER
monocotyledon (monocot) | EE-F-EEIEY) coleoptile Ea
dicotyledon (dicot) ETIEHY) embryonal axis W iy
endosperm HEFL
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[ o persists in . }
ffl4) : In monocotyledons, the endosperm persists in mature seeds and stores nutrients.
TERFEEY)T - RAFAER R T E D -
[ ®  play(s) a crucial role in ]
4] : The polarity of the embryonal axis plays a crucial role in the differentiation and growth
patterns of embryonic cells during development
R RaEh AR A A5 E AR AR AR AR S B B2 Ty o (BRI A R AR =7 e B R E Y
{EH -
[ (3] assist(s) in . ]
ffil5) : Water can assist in the transportation of substances and participates in the hydrolysis of
macromolecular nutrients.
7KA] EATA BIVE Y I 22 LK 7y -8 o Y 7Kg -
[ o participate(s) in . }
i) : Water can assist in the transportation of substances and participates in the hydrolysis of
macromolecular nutrients.
7KH] PATRA BV B Il 22 LK oy -8 o i 7Kg -
[ (5] is affected by . }
4]+ Seed germination is affected by the external environmental and internal physiological
factors.
T2 FMERIENN A N R E -
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After completing this section, students should acquire the following concepts:
S A IR T HY B S B4 Ry A R B

Students are familiar with the process of seed germination and seedling growth.

o BIEERE s
5l RE—

SEHH AR T4 A R REAR IR E R R - BRAN -
Able to understand the growth of plant seedlings and explain and make a summary based on

graphs.

Figure 3 shows the seed germination process of general dicotyledonous plants. The relative
weights of epicotyl, hypocotyl and cotyledons vary considerably. Which diagram of most

reasonably illustrates these three relationships?

hypocotyl, = * — cotyledons )

(e epicotyl,
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Before answering the question, what is the part between the cotyledon and the
radicle called?

Hypocotyl.

That's right! Then what is the part protruding from the embryo axis on the
cotyledons called?

Epicotyl.

Correct! When the seed first germinates, which part has the heaviest relative
weight?

Cotyledons.

That's right! In the early stages of development of angiosperm plants, cotyledons
serve as the main source of nutrients, gradually supplying nutrients for the
development of the plant body. They gradually decrease in weight until they
eventually wither and fall off. Which of the curves in these graphs best matches the
relative weight changes of the cotyledons?

Option A and B.

That's correct! In the process of seed germination, the first step is breaking through
the seed coat. Then, the cotyledons and embryonic shoot emerge from the soil in a
hooked shape. Which embryo axis extends and grows during this process?
Hypocotyl.

Correct! Hypocotyls grows faster than epicotyls, so they pull the cotyledons out of
the ground. The cotyledons turn green after being exposed to light and accumulate
nutrients through photosynthesis and swell. Therefore, we should select option (B).
After the hypocotyl breaks through the soil and is exposed to light, the epicotyl
straightens as it starts to grow and develop. Therefore, how does the relative weight
of the epicotyl change?

The relative weight of the epicotyl is 0 at the beginning, and then it gradually

extends and grows. The relative weight grows at the same time.
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Understand the structure and morphology of monocot seeds.

oo

Figure 1 is a schematic diagram of the structure of a corn seed. Which part in the picture is the

"cotyledon" or "cotyledon disc"?

(A)YAB)B(C)C(D)D (Ais H;Bis Z; Cis N; Dis )
& — R RS TR R - AEE e —Ea s T
A - T P
(A)H 2 L B
B)Z T
OW
DT
(94 5549 10)
Teacher: Which part is the cotyledon?
Student: (B).
Teacher: That's right! Cotyledons are also called cotyledon discs, so the correct answer is

(B). Which part is the endosperm?
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Correct! Then what are the structures of C and D?

C is the germ, and D is the radicle.
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4-3 HEMEE
Plant Hormones

BT AEVIR R - URAES Y T RV TRFELDNEE - sE 5 A e &
THYIREAE D RE(E YT -

BF thiE B¥ thE
plant hormone HEYIHE abscisic acid i3]l
auxin ERER ethylene NS
gibberellin HHZE apical dominance THEF S
cytokinins R Y ZEE antagonism FEUUEH

()

o play(s) a crucial role in . J

fil4) : Phytohormones (PHs) play a crucial role in the regulation of various physiological and

biochemical processes.

TEYIsER (PHs) FEsREN SRR BRI AR (B AR e R EE AR -
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be present in

Auxin is present in all parts of a plant, although in very different concentrations.

t EFTFIE YA » BRI R -

develop(s) from

A branch develops from a bud derived from a group of meristematic cells in the axil of a

leaf.
IR FEAR TR Y —4H oy AR AH SR AP T ARV S B T 2K o

essential for

: Cytokinins comprise a family of signaling molecules essential for regulating the growth

and development of plants, acting both locally and remotely.
R AR B E—EERD T2 - HREEEYN RS E 2B - £
s & FH -

benefit(s) at the expense of another

: Antagonism is a type of interaction between organisms where one organism benefits at

the expense of another.
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After completing this section, students should acquire the following concepts:
— ~ B PHIRE YRR -
Students are familiar with the characteristics of plant hormones.
= BAZFHIE YRR AT ELTIAE -

Students are familiar with the types and functions of plant hormones.

» BIEERE s
5l RE—

SER ¢ T EYIEERAIER] -

Understand the role of plant hormones.

Which of the following statements about plant hormones are correct?

(A) Some plant hormones are similar to animal hormones and contain protein components.

(B) Hormones can have antagonistic or additive effects on each other.

(C) Larger organs require higher concentrations of hormones to elicit physiological effects.

(D) If rice seedlings are infected with fungi that secrete gibberellins, they will grow taller
than uninfected plants.

(E) Hormones synthesized in roots can be transported to leaves through phloem.

TNHE RIS ERAYRL > WL IERE ?
(A) HEEHBWIHFEAM - BAEEERK -
(B) BEEEAREIEAIAIER -
(C) FLECRHVES B T B S REHREE A RS SR LR -
(D) EZKiBghEE s HRNERERTRE - g RGIEREEAVERS -
(E) HEARSHAVHER TR B A BRETE -
(106 FF5541) 33)
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Teacher: What are animal hormones mostly composed of?

Student: Proteins.

Teacher: Most plant hormones are composed of small organic molecules. There are currently
no known plant hormones that contain protein components. Therefore, (A) is
incorrect.

Teacher: (B) states that hormones can have antagonistic or additive effects on each other. Can
someone give an example of hormones that have an antagonistic effect?

Student: Cytokinins and auxins. Auxins inhibit lateral bud growth while cytokinins promote
bud growth.

Teacher: Very good! Can you give me another example of hormones with additive effects?

Student: Cytokinin and auxin can also work together. When they are at a certain
concentration ratio, they promote cell division but not differentiation, forming
callus tissue. When the ratio of the two hormones increases, callus tissue will form
roots, and when the ratio decreases, callus tissue will form shoots.

Teacher: Correct! Therefore, (B) hormones can have antagonistic or additive effects. What
about (C)? Do larger organs require higher hormone concentrations to induce
physiological effects?

Student: Most plant hormones have an effect at trace concentrations, and the concentration
of hormones varies with different plant organs, regardless of organ size.

Teacher: Good! For example, what effect does a high concentration of auxin have on roots?

Student: It inhibits root growth.

Teacher: Right! Instead, low concentrations of auxin promote root growth. What about (D)?
What are the functions of gibberellins?

Student: They promote cell elongation and cell division, causing stem elongation and plant
growth.

Teacher: Very good. Therefore, if rice seedlings are infected with fungi that secrete
gibberellins, how will they grow compared to uninfected plants?

Student: They will grow taller!

Teacher: Yes! And for (E), how can hormones synthesized in the roots be transported to the
leaves?

Student: Through diffusion or transport through vascular bundles.

Teacher: Correct! Therefore, hormones can also be transported through the phloem from the

roots to the leaves!
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Understand the role of plant hormones.

Which of the following statements about the effects of plant hormones are correct?

(A) Gibberellins can promote stem elongation and seed germination in plants.

(B) Abscisic acid (ABA) promotes abscission layer formation.

(C) Cytokinins stimulate plant cell division and delay leaf aging.

(D) The effects of auxin are related to apical dominance, phototropism, and gravitropism.

(E) The gaseous plant hormone ethylene can promote stomatal closure.

TYERIEIR S GRE) TERAVAGE > WER%IH -HE 2
(A) HEHFREREEVETER - BETH% -
(B) BERRGEER - B - BB S (e BRI -
(C) SRR HZERERMEYARSR - EBEREEL -
(D) £RFNFRHEIRFES - ISR ERR -
(B) REEHEYIEER LIGrEleiE R LR -
(94 FE4554:9) 24)

Teacher: What are the functions of gibberellins?

Student: Gibberellins can promote cell elongation and cell division, leading to stem
elongation. They also promote the differentiation of shoot apical meristem into
flower buds. Additionally, they can be used for artificial parthenocarpy, breaking
seed dormancy, and promoting seed germination.

Teacher: Excellent! So answer (A) it is correct. Gibberellins can promote stem elongation
and seed germination in plants. Now, let’s look at (B), does abscisic acid promote
abscission layer formation?

Student: No, it doesn't.

Teacher: What is the primary physiological function of abscisic acid?

Student: It inhibits plant growth, induces seed and bud dormancy, and is associated with plant
resistance to water stress.

Teacher: And which kind of hormone would promote abscission?

Student: Ethylene promotes abscission.
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Correct! Therefore, (B) is incorrect. What is the function of cytokinins?

They promote cell division and differentiation, stimulate the synthesis of proteins
and nucleic acids within cells, and delay the aging of plant organs.

Yes! Therefore, (C) is correct that cytokinins can stimulate plant cell division and
delay leaf aging. Now, what is apical dominance?

When the apical bud is present, the synthesized auxins move downwards and inhibit
the growth of lateral buds, which is known as apical dominance.

What are phototropism and gravitropism?

Plants respond to environmental stimuli and cause uneven distribution of auxins on
both sides, leading to phototropism and gravitropism.

Therefore, apical dominance, phototropism, and gravitropism are related to which
hormone?

Auxin.

Correct! Then, (D) is correct. The function of auxin is related to apical dominance,
phototropism, and gravitropism.

Lastly, when plants face water shortage stress, what hormone does the root produce
and send to the leaves to increase abscisic acid, leading to the closure of stomata
and reduction of water loss?

Abscisic acid.

Correct! Therefore, (E) is incorrect. The gaseous plant hormone ethylene does not
promote stomatal closure. Rather, it is abscisic acid that leads to the closure of

stomata.
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Plant response to environmental stimuli
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tropism [Efs critical day length =R

critical dark length;
phototropism BB i AR

critical night length
positive geotropism

TE florigen FI(EZR
/gravitropism
nastic {EE vernalization FHIEEH
phytochrome IR stress i
photoperiod S RA long-day plant, LDP fHIEEY
short-night plant FRIEY) short-day plant, SDP o H IEHEY)
long-night plant RIIEY)
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[ (1] in response to . }
f7l4) : When a plant exhibits growth movement in response to a stimulus, it is referred to as
tropism.
ETEYIRRER B R R R E - B Ry
[ 2] either or }
4] : Plants can either display a negative or positive movement in response to a stimulus.
B AT DA FESRI T 2228 S IE 1R s & [ Ay 2 g -
[ © initiate(s) in }
4] - Critical day length is the specific length of daylight that is required to initiate the flowering
response in long day plants.
SR H IR (e & H IR E SRR IV E H BRI -
do something. }

[ O make
4]+ Scientists use vernalization to make winter wheat bloom in spring.
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After completing this section, students should acquire the following concepts:
— ~ B PHITEYIRG R BRI S
Students are familiar with the responses of plants to environmental stimuli.
w BIEERE o8
BlE—
St ¢ BEAECEERE PEYIBHICRY R -
Students can understand the effect of photoperiod on flowering of plants.
A student conducted an experiment on the effect of photoperiod environments on the flowering
of a certain plant. The plant was grown in different photoperiod environments, and it flowered
when given 8 or 11 hours of daylight, but did not flower when given 13 or 16 hours of daylight.
Assume that this plant is an annual and germinates in the spring. The length of daylight during
the summer solstice (June 21st) at its growing location is 14 hours, and the length of daylight
during the winter solstice is 10 hours. The length of daylight during the spring and fall equinoxes
is 12 hours. What is the most likely month for this plant to start flowering?
(A) March
(B) June
(C) August
(D) November
(E) December
S4B CE I EEEYIFCR 2 RalEtE Yt R A D ER RS > 457 8
BLO11 /NRRHY H BRI - HPIBEAE © 14aT 13 Bl 16 /NRHY H IR & ER - THYABE
ft « HILHEY /—F4E » BAERRES > HARMIEZR (6 H21 H) HREE 14 /)
I X2 HIREE 10 /N - &y ~ BT HIGRE 12 /NS - SERE e YA AT sERE
SaBATEHY 3 Ryfa] 2
A)3H  B6H ©8H MNUA ([EI2H
(104 FEELHIH 7R 60 )
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Many plants require specific photoperiod stimuli to form flower buds and then
bloom. What is the key condition that affects plant flowering?

The uninterrupted dark period during the photoperiod.

Correct! According to the question, for a certain plant to bloom, how long does it
need to be in the dark?

It needs to be in the dark for 13-16 hours continuously.

For what duration of continual darkness will the plant not bloom?

It will not bloom if it’s in the dark for § to 11 hours continuously.

Correct! And after the equinox, summer solstice, and autumnal equinox, which is
from March to September, how many hours of darkness are there?

The hours of darkness are less than 12 hours for all of these.

And from the autumnal equinox to the winter solstice, which is from September to
December, how many hours of darkness are there?

More than 12 hours, and up to 14 hours during the winter solstice.

Therefore, we can infer that this plant is most likely to bloom in which month?
From September to December.

So the answer is (D) November.
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Students can understand plant defense mechanisms.

Which of the following statements related to plant defense is correct?

(A) When insects feed on plant leaves, the plant promotes the production of jasmonic acid
which disrupts their digestive process.

(B) Salicylic acid can cause the cell wall of pathogens to thicken, causing them to lose their
pathogenicity.

(C) The apoptosis (spontaneous death) of plant cells induced by pathogen infection can
prevent the spread of pathogens.

(D) After being bitten by caterpillars, corn leaves release specific volatile substances that

attract parasitic wasps, causing the death of the caterpillars. This is a type of chemical
defense mechanism.

NHIEAE 5 AR BRI > (7] 34 IEAE 2
(A) Ea@dEEVIEER R YIS (el RaE AR AT EEMA -
(B) Ki5ilk il BER IR E B R - M E R IR ER REBOREA -
(C) FEYIRIRFEARRZETATS [FNVERAT (BRMIET) » AR RRRARATHRREL -
(D) FToKIER BB R GRS W5 [ AR 4 B ERESL T
& LERD A -
(106 554 15)

Teacher: (A) When a plant's leaves are bitten by insects, which cells of the plant produce
jasmonic acid?

Student: The leaf cells produce a large amount of jasmonic acid, rather than the insects.

Teacher: Correct! The jasmonic acid produced by the neighboring cells of the wounded area
induces the plant to produce defense proteins to combat insect damage, thereby
inhibiting insect growth. What is (B) the role of salicylic acid?

Student: Salicylic acid triggers plants to develop resistance against pathogens, preventing the

plant from being infected again.
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Teacher: Yes! When plants are infected by pathogens, the infected sites produce methyl
salicylate, which is transported through the phloem to other parts of the plant. In
distant non-infected areas, methyl salicylate is converted to salicylic acid, triggering
resistance in other parts of the plant. Therefore, the description in (B) is incorrect.

Teacher: When a pathogen invades a plant, the plant has an allergic reaction. What is the
allergic reaction?

Student: After being infected by the pathogen, the cells in the surrounding area of the
infected site of the plant die rapidly, causing the pathogen to lose nutrients and die.

Teacher: Correct, therefore (C) is correct. Finally, let's take a look at (E). When a corn leaf is
bitten by a caterpillar, it releases specific volatile substances to attracting parasitic
wasps, the natural enemy of caterpillars, to parasitize the caterpillar, laying eggs on
its body and causing the caterpillar to die. Which plant defense mechanism is this?

Student: Since parasitic wasps cause the death of the caterpillar, this type of defense
mechanism is biological.

Teacher: Correct!
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Bl 45h£EEIR More to Explore

HHMI Biointeractive

FUSTZIRAEDS » TR ST B (R P ) e
BHESER(ETH) -

https://www.biointeractive.org/

Rediscovering Biology: Molecular to Global Perspectives

wh o SRS B LB E -

https://www.learner.org/classroom-resources/

[ |
I-.. -
(AR © SRS o R A T - S i'-%‘.n Fhe
El. d
[ |

Khan Academy

TR - BRI A R R R

https://www.khanacademy.org/

Interactive Simulations, University of Colorado Boulder

ECEES bR T 4A&Y) > BERHMEAE -
https://phet.colorado.edu/
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