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Important:

1. Write your name and code on both task paper and answer paper sheets.

2. Make sure that all the results should be written on the answer paper unless
otherwise instructed.

3. There are 4 parts in practical test. Each part has 90 min.  You should start your
first test according to last digit of your competitor code. For example, if you
have a code of 221, your first practical test will be part I, if you have a code of
223, your first practical test will be part I11.

4. Your second practical test is as follows: competitors from part | and part 11 switch
labs; competitors from part 111 and part IV switch labs;

5. You go to your third practical test according to the following rules:

If the last digit of your competitor code is 1, you go to practical test part Il1.
If the last digit of your competitor code is 2, you go to practical test part IV.
If the last digit of your competitor code is 3, you go to practical test part I.

If the last digit of your competitor code is 4, you go to practical test part II.

You should follow the instructions from your guides when switching labs.
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Practical Test, Part IV
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Plant Biology
=kl
Task 1. Plant anatomy and physiology (20 points)
Hha Ve A (20 97)
Materials and tools A1l EE2SH4

You are provided with a set of tools and experimental materials. You will need to
use other tools and instruments, including stereoscope, microscope, Petri dishes,
forceps, slides, slide covers, and filter paper.

You are provided with a Petri dish containing an aquatic plant.
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Finish the following tasks. 52X Y& Es

(1) Observe the plant with stereoscopy first and answer questions 1 through 3.

(2) Take one plant and put it on a slide, cut some roots off and put them on another
slide and cover the slide with a cover slid.  Press the cover slightly and observe
the slide under microscope. Answer questions 4 and 5.

(3) Take one plant and put it on a slide, cut a leaf and put it on another slide. Cover it
with a slide cover and press it gently. Observe the specimen you made and

answer questions 6 through 8.
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Questions 1-3 are about external description of the plant.
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1. The stem of the plant is: (2 points)
Vertical
Horizontal

Rosulate ( shorten stem )

o 0 ® »

Absent

IR (2 93)
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B. 7Ky

C. BAEGEEHY

D. fEEHY
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2. Which of the following description about its root is correct? (2 points)
A. It contains chlorophyll
B. Itis aadventitious root

C. Itis arhizoid

©

It is a spindle-shaped root.
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C. EEfiR

D. BRI HIR

Which of the following description on its leaves is/are correct? (2 points)

1) The leaves don’t have petiolules.
2 Their leaves are bipinnate.
3) Some leaves don’t have chlorophylls
4) There are needle-shaped leaves.
A 1,234
B. 1,2
C. 13
D. 2,4
E. 1,2,3
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Questions 4-5
% 4~5
4. Which of the following is correct? (2 points)
A. This plant is a vascular plant
B. This plant contains vessels
C. This plant is bryophyte based on its root structure.
D. None of the above is correct.
T ERE? (257)
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5. A researcher grew the plant for many generations and found that no seeds
were produced. Which of the following could be true based on your

observation? (2 points)

1) The researcher could have missed the seeds produced.
2) This plant is a seedless plant.
3) This plant does not have sexual reproduction.

A 123

B. 1,3

C. 1,2

D. 2,

E. 3
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C.1-2
D. 2

E. 3

Questions 6-8.

% 6~8 1

6.  Besides the plant tissues and cells, you should be able to observe some other
immobile cells.  Which of the following descriptions is/are correct about these

cells? (2 points)

1) They are unicellular.
2) They are mostly short non-branched filaments.
3) Some of them are branched.
4) Their nuclei are easily observed.
Al
B.1,2,3,4
C.2,3
D.2,3,4
E.2
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C.2-3

D.2-3-4

E. 2

. Aresearcher grew the plants under different conditions and obtained results

shown in the figure below.
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Relative Growth Rate (%)

Condition 1, grown with medium A containing combined nitrogen (nitrate).
The growth rate under this condition was used as 100% growth.

Condition 2, grown with medium A without combined nitrogen.

Condition 3, grown with medium A containing combined nitrogen.

Ampicillin was added to a concentration of 5 M.




Condition 4, grown with medium A without combined nitrogen. Ampicillin

was added to a concentration of 5 M.

Note, medium A is the standard medium for this plant.
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Which of the following statements is/are correct based on the results? (4 points)
(1) Ampicillin is inhibitory to plant growth only under nitrogen limiting
condition.
(2) The plant can grow without combined nitrogen.
(3) The root system of this plant could fix nitrogen.
(4) There are at least some microorganisms associated with the plant and
they can fix nitrogen.
(5) Nitrogenase activity is directly inhibited by Ampicillin.
A. 1,35
1,5
2,
124
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Al-3>5

B.1-5

C.2

D.1,2,4

E.4>5

8. If you would like to obtain a culture of the plant that does not contain any
associated organisms, what is the condition to achieve it? (4 points)

A. Grow it with combined nitrogen plus some ampicillin.



B. Grow it with combined nitrogen.
C. Grow it without combined nitrogen.

D. Grow it without combined nitrogen plus ampicillin.

GRS — (A EREY RS - AR TERZ 2 (457)
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Task 2 Plant pigment characterization (20 points)

YEZ 2: EYERERM: (2047)
Materials and tools Ak} T B

You are provided with 6 tubes of pigments, labeled pigment | through pigment VI.
You are also provided with a colorless solution in another tube labeled as control. You
will need to use the following instruments:

Adjustable Spectrophotometer; Cuvette cells; Adjustable pippetes; Filter paper;
KEERM 6 EREFORZHE » ol Rtz (pigment) 1 £33 6 - 12
{1 AR R Ri%edl4l (control ) o R FRHEH T YIRS -
AEAFOEEIL G © tEEE M ERE TR

Perform the following tasks:
SERk MY EER
a. Exam the absorption spectra shown in the figure below. The five absorption
spectra are obtained from different organisms and the pigment names are
given in the figure. The major absorptions of these spectra are given. Among
the five pigments in the figure, phycocyanin and phycoerythrin are
water-soluble; chlorophyll and carotene are soluble in organic solvents;
chlorophyll-protein complexes are soluble in aqueous solution when treated
with detergent.
b. Use the adjustable pippete to transfer 1 ml of each pigment solution to cuvette
cells. Measure the absorptions at the wavelengths in the table below.

Record the results of your measurements in the table.

a. fRE T VIR RO E - It 5 (Ek U E 2 R FERA Y BTl
BRI ARSI L - 72 rYiE 5 fEthZ phycocyanin (GEEEER )

B phycoerythrin (GB4L2) 27/KA MY - chlorophyll (#4%2Z ) £ carotene

(HHEEEER) aIERAREAH > chlorophyll-protein complex (fE&kE — &

-
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1. Chlorophyll a in water

2.Chlorophyll a in ethanol

662nm
\

450

500 550 600 650

4. Phycoerythrin

562nm
/

700

750

_ 3
2.5
2
1.5
1
0.5
) 0
400 450 500 550 600 650 700 750 400
3. Phycocyanin
6%5nm 2
I 1.5
400 450 500 550 600 650 700 750 400
5. Carotene
~ 450nm
478nm
/
400 450 500 550 600 650 700 750

450 500 550 600 650

700

750



Solution | 450nm | 562nm | 595nm | 625nm | 662nm | 678nm

VI

Answer the following questions:

[E]& T 5 FERE -

Question 9. Which of the pigments would be most efficient in absorbing red light? (2
points)
NI —fE R RCR R 7 (277)
A. Phycocyanin
B. Phycoerythrin
C. Carotene
D. Chlorophyll



Question 10. Phycocyanin solution is: (2 points)
Phycocyanin /A& : (2 47)
A. Solution | (3% 1)
Solution Il (3257 2)
Solution Il (&% 3)
Solution IV (&% 4)
Solution V (&% 5)
Solution VI (757 6)
LA B3I
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Question 11. Phycoerythrin solution is: (2 points)
Phycoerythrin 7% : (2 53)

A. Solution | (7% 1)

B. Solution Il (7% 2)

C. Solution I (7% 3)

D. Solution IV (7% 4)

E. Solution V (7A€ 5)

F. Solution VI (/&1 6)

G. DA E353E

Question 12. Chlorophyll solution (in ethanol) is: (2 points)

Chlorophyll (&%) 7&K CGERER) 2 (25)
A. Solution | (%% 1)

Solution Il (V&7 2)

Solution 1l (7% 3)

Solution IV (7% 4)

Solution V (&% 5)

Solution VI (&% 6)

LA F353E
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Question 13. Carotene solution is: (2 points)

Carotene /%2 : (247)
A. Solution | (&% 1)
B. Solution Il (7% 2)

Solution Nl (7% 3)

Solution IV (V&% 4)

Solution V (&% 5)

Solution VI (7&71% 6)

DA E353E

® m m g o

Question 14. Protein-Chlorophyll complex in detergent-treated solution is: (2 points)

LUB BRI AR — B EEEYIIERE - (277)
Solution I (;&i& 1)

Solution Il (7% 2)

Solution Il (754 3)

Solution IV (7% 4)

Solution V (&% 5)

Solution VI (%5775 6)

. ML E3g3E
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Question 15. Which of the following is/are present in all algae and higher plants? (2

points)
NI FAERTA RS ESEEYT 72 (29)

(1) Chlorophyll
(2) Carotene
(3) Phycoerythrin
(4) Phycocyanin

A 1-2-3>4

B.1-3-4

C. 1

D.1-4

E. 152

Question 16. A cyanobacterium contains chlorophyll, carotenoids and phycocyanin as
major pigments. When a culture of the cyanobacterium is extracted with 80%

acetone and centrifuged, what color do you expect to see in the pellet? (3 points)

EE4kIE Fr& Chlorophyll ~ Carotenoids ( Si#H%EE] % » Carotene ALY ) K
Phycocyanin j2H 3 818 25 F5EE AR DL 80% PREHZSHCIGHE Ly DR Y& I BR E 2
(373)

A. Orange 1&fh

B. Blue Efh

C. Green #%(n
D. Purple %
E

. Colorless 4t



Question 17. In analysis of proteins with isoelectric focusing (IEF) gel electrophoresis,
one often uses colored proteins with known pl values as pl standard. Among these
proteins are phycocyanin and phycoerythrin. No chlorophyll proteins are used as
IEF gel standard. Which of the following is the reason why no chlorophyll-proteins

are used as IEF gel pl standard? (3 points)

MAEEERRME (EF) BREKEMrEAE S, FHOAMMEOREAE LS
EANE (pD AERYE pl fH. 1BLLffZARYE pl B & B EE % 2y Phycocyanin
B Phycoerythrin, {HiRH NG HEMR —HEEESWE M IEF BIERYE pl {2
. FHIARRZA N & Chlorophyll protein & IEF fIAZHE pl {2 3 i
et

A. Green color is not visible in IEF gel. %tadiE A/ IEF [BES 23

B. Chlorophyll molecules are too small to be focused.

BGR D TANEEEERE
C. Itis often difficult to obtain enough materials of chlorophyll-proteins from
plants.  —fEEHEYIERUE BVELER —EHEEEY)
D. Chlorophyll molecules are not covalently attached to proteins.

BRI TIEL R ER T ABHET S S



