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Dear Participants,
Brgpos g s

e In this test, you have been given the following 2 tasks:
o LITHYERS 2 WEER LY -
Task 1: Animal anatomy ( 50 points)
F—H85y - EAAEEI(50 57)
Task 2: Plant anatomy (50 points)
5 EB Y - WE R (50 47)
e You must write down your results and answers in the ANSWER SHEET. Answers
written in the Question Paper will not be evaluated.
o IRUAMBEREBMEEREL, BAIARTED.
e Please make sure that you have received all the materials and equipment listed for each
task. If any of these items are missing, please raise your hand.
o MEEARAEEHVE A, WA BDIERTF,
e At the end of the test, put the Answer Sheet and Question Paper in the envelope. The

supervisor will collect this envelope.

o FHIEHR, FHRERGMABEBMANEERT, BN BIRBIRE L,

Good Luck!!



IBO - 2009

JAPAN

PRACTICAL TEST 1

ANIMAL AND PLANT ANATOMY

Task 1 (50 points)
5y ‘ﬁﬂ 77(50 55)
Animal Anatomy

E{bf[*aﬁjgﬁ[j
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Materials and Equipment Quantity
R Bkl
1. Vessel containing two caterpillars anesthetized 1
FEF L E g E = IRE ’ﬁ%ﬁﬁ'l@ﬁﬁfﬁ‘«ﬁi&é
2. Vessel containing one caterpillar non-anesthetized 1
U~ E ’ﬁ%ﬁﬁ'l@ﬁﬁfﬁ‘«ﬁjﬁt’-‘a
3. Dissecting plate 1
e
4. Forceps 2
5. Scissors 1
9
6. Disposable pipette 1
P T
7. Dissecting needle equipped with holder 2
ISt
8. Dissecting pins 20
LRI
9. Compound binocular microscope (equipped with illuminator) 1

SR R 5

10. Set of color pencils: one “O” (orange), one “B” (blue), and one “G” (green) 1
| cﬁ'lﬁ‘,éi‘ﬁ R " “O”(rﬁcﬁ’[) » LARE “B”(fre ) 1 AE “GrGRe)

11. Photo of a dissected caterpillar (included in your envelope) 1
~ IR IR RS DR (FFEHRTD

12. A Petri dish for discarding dissected larva 1

- [ s
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Introduction

Even in insects which undergo complete metamorphosis, the body structure of the adult and
larva are basically common. After closely observing a non-anesthetized caterpillar and
dissecting and closely observing anesthetized caterpillars or moth (Bombyx mori Linné)
larvae (silk worm), answer the following questions. When you dissect the caterpillars, do it in
the dissecting plate filled with water, using suitable equipments such as forceps, scissors,

dissecting needle with holder, dissecting pins.

L

IS i PASA O3 7 RS 2 ABREFOH - [ fabposy BATAUE  > <
S LSRRG - SR & o AR, IR RS
RIS > S TN - ,sl IR - AT R
7 < PR R 5~ 7 I s

Q.1.1. (1 point X2 = 2 points) The insect body is composed of three regions, the head,

thorax and abdomen. Show the boundary between the head and thorax by drawing an orange
line with orange color pencil “O” and the boundary between the thorax and abdomen by
drawing a blue line with blue color pencil “B” on the photo of the caterpillar in the Answer

Sheet.
FLEFVYRETPR ~ B A = i S %F' W O U] - }i’—j’f i
SUERIFS PP g 53 £ e o F M e B TR - ﬁjﬁwfﬂﬂ[ﬁ&%ﬁﬁam I
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Q.1.2. (3 points) On each side of the caterpillar’s head, you will find an eye patch. How

many small eyes are in the eye patch of one side of the caterpillar head in front of you?
Answer using numerals (eg, 4, 6, 9).

o ZUEPRHIE R LA R ﬁ%fﬁf?rﬂ B RS 2Pl L 2R
BRI RS (101 4.6.9)

0Q.1.3. (3 points) Insects breathe by means of a tracheal system, with external openings called

spiracles. How many pairs of spiracles do the caterpillars in front of you have? Answer using
numerals (eg, 4, 6, 9).

FLASRN R TR S P ST 9 TSRO SR L5 < i

I IAPRE] % PEIOR > KGR RS (1 4,6,9)
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Q.1.4. (6 points +[2 + 2 1 X 3 points = 18 points) The photo in your envelope shows a dorsal

view of a dissected caterpillar. Dissect the anesthetized caterpillars by yourself exactly as
shown in photo.(You may use the second caterpillar if required). When you have finished the
dissection, call your assistant by raising your hand. Your assistant will take a photograph of
your specimen for evaluation (6 _points) .(You should check your photography of your
dissected specimen after it has been taken.)

Closely observe the internal structures of the caterpillar, focusing on where the
tubular structures A, B and C arise. Answer the name and function of each of the tubular
structures A, B and C by choosing the appropriate answer for the name from numerals 1-10

and function from the alphabet a-j.

[’ﬁﬁ%’ﬁﬂiﬁfjﬁikﬁ Hin.—- Eo ;;ﬁf%[jp SE fJﬂéF[J F@a ° sz-w—jf‘:“ 5B ulg\:ﬁffﬁu
TEAB SN T GRS OB T MG FOR MBI 8 i ek
o R E) B IR R BRI e PIBEET R 0 69))
(i B~ YRR, RLAYE A 2 [ Sp oo s i )

AP BRS AR IR PR S AT AB 2 C Rl i
BN SIFRAL Y €78 1-10 ijﬂ‘i a-j [F"FSF[F: %E[F“}{kﬁgjlﬂp, B ¥ CfY T Bjj—ﬁ: o
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Names

h%

Functions

A

1: salivary gland; 2: oviduct; 3: malpighian tubule; 4: appendix;
10 =R 2: I Ay 3L 4

5: trachea; 6: prothoracic gland; 7: silk gland; 8: corpora allata;

-

5: 50 Y 6 : Fiivip ToRRL B
9: fat body; 10: seminal duct

O 10

a: secretion of juvenile hormone; b: support of digestion;
a: o) AT RIS b+ FEMf ™

c: respiration; d: secretion of silk; e: secretion of prothoracic hormone;
ik d: Jiv4an e IV R R

f: restoration of fat; g: excretion; h: transport of egg;

fofERTS g EAR b R

I: transport of sperm; j: secretion of saliva

i j IR
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0Q.1.5. (2 points X 3 = 6 points) The insect body contains different kinds of internal organ

systems. Closely observing non-anesthetized and dissected caterpillars, show the positions of
the central nervous system, digestive system (gut) and circulatory system (heart), by drawing
them into the image of the caterpillar prepared in the Answer Sheet using the colors as

indicated below.
FLEAIV RS E ) T IRIPVRS Py =k Q’%E'EE‘%—%%W@*‘ '“EFHEJ PEd o BRI AR
PHAEE 06 I AR Q) 1) 2 PP (=) e PO el - 201 R) S[H

Eﬁ'[lé[fjélr a}{fj’ﬂ)—?@%{i‘mﬂjﬁ‘ ;‘l:l%lv[g_[ jj‘/‘ FAT‘i_zé} gl)_'rj:E_.lf:,H lé[qual['r%gl— o

frls

I

Central nervous system - orange color pencil “O” [ I 7= Ak 1% & “O"pY
Digestive system - blue one “B”  Jfj{ ™~ -5k e “BYAVETHI T

Circulatory system - green one “G”. fFRL3k ] et “G Py AT gl

Notice: If you can show the positions of the systems in the image of the caterpillar, there is
no need to copy their exact shapes: however, in drawing the digestive systems, you should
clearly show both ends.

R PR AR O AR AR T R N G

90 191 > o RIS R
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Q.1.6. (4 points) The central nervous system of insects is composed of the aggregations of

cell bodies or the ganglia and the bundles of nerve fibers or the nerve cords connecting

ganglia. How many ganglia does the dissected caterpillar have?
FLERIOF] R RS R LA PR P &R & o J F RS e S oo
SRR T SRR T o« PRI F) D SHARAER 2 (FR1 174 1

Bt A 25

Q.1.7. (4 points X 3 = 12 points) Show the positions of the anteriormost, anterior-second and

posteriormost ganglia by drawing arrows and labeling with “A” for anteriormost, “2” for
anterior — second and “P” for posteriormost with black pencil in the image of the caterpillar

used in Q.1.5.
P QUSRI » Tl A P R R 8 R
R PR AT R R SR L 27 R R AR ]
PR R AR O o

10
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Q.1.8. (2 points) How many nerve cords are there between each pair of ganglia? Answer

using numerals, choosing the correct number from 1 to 4.
ﬁ%&ﬂ“&5~ ARV [HE ) 2 D IERE e iy 1 F 4 HE g

R B -

11
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Task 2 (50 points) 5= i3 (5053 )
Plant Anatomy i

In this task, fruit and flower morphology are examined and the developmental

process is studied. ¥ Lﬁﬁ[ﬁ;’} SR e AR jﬂ"}%ér%jiﬂ gE?JIH%E o

Part A Seed morphology and reserve substances

AHIT RO RYE R e T

Materials and equipment #4£[ 5= 45 £1 Quantity By E!

1.Petri dishes containing seeds labeled I to IV 4
BEEFE OB P R -1V

2. Stereomicroscope (used in Task 1) 1
E@ﬁﬂ@ﬁ?% (HH=571 ﬁ[ﬁ;’? )

3. Forceps (used in Task 1) 2
ol (E'JE¢5’51??[55} )

4. Knife 1
“

5. Scalpel 1
sk

6. Bottles of staining and rinsing solutions (IKI, IKI-R, CBB, CBB-R, OR, OR-R) 6
FELEERUBSR I NER (1K, IKI-R) ~ (CBB, CBB-R) -~ (OR, OR-R)

7.Small Petri dishes for staining 12
Y| EIJE@ | fﬁ%ﬂ"
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44:

Introduction N

Morphology and reserve substances vary across plant species. Reserve substances can be
distinguished by staining.
PSR o R S PO > SR PR A )

Q.2.A.1. (27 points)
There are 4 kinds of seed (I to IV) in Petri dishes. The seeds labeled IV are Vigna angularis,

a kind of legume which are given as an example. The seeds have been soaked for 24 hours.
From some seeds, the seed coat was removed. Dissect the seeds using scalpel or knife, and
stain each of them and their sections separately using all three staining solutions. Then,
observe the stained seed samples including the sections of tissues under the stereomicroscope,
and examine the degree of staining. Look at the samples carefully and fill the degree of
staining in the Box of Q.2.A.1. in the answer sheet using the following symbols: “+” for

weak staining, “+” for medium staining, “++” for strong staining. Use “-” for samples not

stained, and “N” for seeds which do not have the indicated tissue..

Bran(- V)5S HIBEE D978 7 [RIp7E = ’iﬂ‘fﬁ%l' IV FRgefiRe+ fL- FE70 £ Vigna
angularis JUEU KIS > R (REGTY o RS S 24 /[ - e e o
RSB o [0 R e RS S R = AR
1o D el R ech i CaREEST R AR ) BGEIERRE ee
Ry FAT;Q;{}_FEJ Q.2A.1 %‘Tﬁ“@ R [ﬁJF[fﬁ/;\uc‘-‘[%E@%%l D AR YOl
ORI BT 3 47 PR R Hoe 7 RASIPRGee  UNY [RAFE T gl 5 -

Caution

-Some seeds are potential allergens. Wear gloves and do not touch them with your bare hands.

-Do not allow the staining solutions to contact your skin. If they touch your skin, rinse the

area thoroughly with distilled water.

5 E7E0 R LESRL e B P 2 0 P AT -
B TR > 3 e F%?E'J?i%§€£7kﬁlo S
Staining and rinsing solutions: 4] & {1157
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Staining Rinsing Stain for Color | Property

solution solution Bl PET ge | T

s T

IKI IKI-R Starch Purple | Agueous solution
Y R I R

CBB CBB-R Protein Blue Contain ethanol and acetic acid
195 et | TR T

OR OR-R Lipid Red Contain ethanol
i | AR

Staining method: e #%

- Use small Petri dishes for staining and rinsing.
AT B (R

- Stain for 5 to 10 minutes in staining solution.
T GUR[ 3240 5-10 55 4

- Then, rinse the specimens well with rinsing solution.

B RHRAT ST R R
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Part B Development of fruits
BT WUOEET)

Materials and equipment #7152 88 44

1. Tomato fruits labeled (A)
*Fﬁ BN HOAE L (A)
2. An apple fruit labeled (B)
S £5(B)
3. Drawings of flowers labeled (I and I1) and strawberry fruits (included
in your envelope)
([P IE = 9l = Sdgs PP 70 and T)ATE &) U O
4. Forceps (used in Task 1)
G (E'Jﬁ?rﬁlﬁﬂﬁ} )
5. Knife

7J}’_ﬁ

6. Colored pencils (orange (O), blue (B), green (G)) (used in Task 1)
%E’I\%‘F‘éﬁ: 1%‘5’1(0) s EEEI(B) ~ #RE(G) (E'J1f¢5‘flﬁ[§}}>
7. White tray
e
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Introduction [y £

A fruit may develop from some part of a single flower. Therefore, the morphological

features of a fruit are closely related to those of its flower.

F#:Efﬁ’ﬁﬁ:ﬁ“gf— %TLF[@;L f[alﬁﬁ[sy’} gﬁﬁﬁ.ﬁy ) ﬁ&%\[%{ﬁfﬂ%?&?i[ TL.F[@%%&%YEAPK SER

Q.2.B.1. (4 points)
There are fruits of tomato (A) and apple (B). Cut the fruits transversely and vertically on a

paper towel in the white tray. Compare the fruits and flower drawings (I and I1).

FEF A (B) FPE T o G R A 9T PR R
IR A 5 22 Th(1 and )= @R ==k -

Enter the number of the flower (I or I1) that corresponds to each fruits (A, B) in the Box of
Q.2.B.1. in the Answer Sheet.

T ERE I Q2B AR THI T (A, BYRISRLE SRV T (1 or 1) )
ks
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0.2.B.2. (11 points)

Using a black pencil, draw and indicate ovules (or seeds), carpels (and/or tissue derived from

carpel), and sepals on the vertical illustrations of the fruits (Al and B1) of Q.2.B.2. in the
Answer Sheet. Then, color the following tissues on the same fruit drawings (Al and B1) in
the colors designated. Refer to the strawberry drawings.

Ovule (or seeds): color pencil O (orange)

Carpels (and/or tissue derived from carpel): color pencil G (green)

Sepals: color pencil B (blue)

PR ST Y Q2.B.2 NUAEURI(AL and BL) BT (RS ~ m
QU J’\Lgﬁfﬁ PSRRI~ T RO HrfF' g ﬁﬁ.’é?ﬂ#@@;@;@l(p\l and
B1) - H] WTU;UE G Jﬁﬁi‘fj{jj [ﬂ;}%@:r_l—j\ [ﬂ fugie o [ 25 WH[? £ By
[ R 170 )

S () AT O

R (o R RS PR R G

e ¢ et B



IBO - 2009

JAPAN

PRACTICAL TEST 1

ANIMAL AND PLANT ANATOMY

Q.2.B.3. (8 points)
Complete the drawings of the transverse illustrations of the fruits (A2 and B2) of Q.2.B.3. in

the Answer Sheet. Draw additional lines and color the ovules (or seeds) and carpels (and/or
tissue derived from carpel) in the colors designated.
Ovule (or seeds): color pencil O (orange)

Carpels (and/or tissue derived from carpel): color pencil G (green)

ﬁ%am Fﬁ“ EH1Q.2.B.3 pu(A2 and B2){N WAl (e[ &) 2T JF"W\ kit
A G ) SRR PSR TR TR
TS (P7E=)  AfRaT o

Al (FSEH %‘éﬁ‘ﬁﬁnﬁ&ﬁ%ﬁ%@) : 7?3%5'[%‘,%76



Q.1.1. (1 point X2 = 2 points)




Task 1

Photo of dissected caterpillar, dorsal view




Task 2

Flowers I and I1

Sample drawings of a strawberry




