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Practical Exam 3. E{EESE =&

General instructions —f&14:5EA
This exam consists of three subtasks:

- Subtask 1. Plant identification (30 points)

- Subtask 2. Composition of grasslands (20 points)

- Subtask 3. Examination of a chicken’ s neck and wing (50 points)
REESE=E2

- B9 EYIEEE (30 99)

- BIE. BIRAVARRY (20 43)

- BEER. EARAETFAEE (50 )

1. Please remember to attach your barcode sticker to all pages of the answer sheet.

2. Write your answers in the separate answer sheet provided. Only answers given in the answer sheet
will be considered.

3. Ensure you received all necessary materials and equipment listed on the next page. If any items are
missing indicate this by raising your red card within 10 minutes following the start of the exam.

4. During experiments ensure all materials and equipment is handled properly. Any spilled solutions
or broken equipment will not be replaced.

5. Stop answering and put down your pen immediately when the bell rings signalling the end of the
exam.

6. No paper, materials or equipment should be taken out of the laboratory.

1. A RERRFIEAG AT E RN E—R L -

2. BERDHNREFRUNETREL - AEREZTRELNERAEFS -

3. ﬁ%ﬁﬁﬂ&?—ﬁqﬂﬁ'ﬂﬁﬁﬁﬁﬂéﬁiégﬂ o WEBREM—IE » HEBIFRBAYAT 10 DiERM » BRI S
SRIEZE o

4. EEFETT > EERREFIEMEESRA - EAEHARIIBIRNBER A ER -

5. BIFER - St B EER > BIZIRTE ~ FIEFE -

6. NAIRARGR « MRS AHHERE -

CAUTION! The experiment deals with materials that are fragile and sharp. Exercise caution when han-
dling them. WEAR ALL SAFETY EQUIPMENT PROVIDED AT ALL TIMES!

iy | BESFTIRERIM MR E MRS TR - F/VDIR(E - B2EMBFAIER2ERE !

WEAR ALL SAFETY EQUIPMENT PROVIDED AT ALL TIMES OTHERWISE THE LAB ASSISTANT WILL ASK
YOU TO LEAVE THE ROOM.
AR BUEERER

Materials and equipment #4823 B
- Two unknown grass samples labelled A and B
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Magnifier with built in light
- Small scissors
Dissecting pin
- 3 pcs longer pins (to affixing organs if required)
- Small tweezers
Large tweezers
- 2 pcs of chicken neck and 2 pcs of chicken wings (washed)
- 2 pcs small sealable bottles with saline
1 small bottle of distilled water

1 squirt bottle

- MERAINAE > DRRETRBABe
- BOURBVRKER
- NE3T]
=k
- 3% Rit (WER > AUEERE)
- INERTF
- KEF
- 2 XHIFF 2 R (HEFER)
2RI TR R E IR EE K

L/ ER7K

1 3%7FH
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SUBTASK 1. PLANT IDENTIFICATION $£—284%). HE&EE

Members of the grass family (Poaceae) have compound inflorescences, the base units of which are the
spikelets (Fig 1). Spikelets can be considered simple inflorescences themselves, usually giving place to
more flowers, but there are one-flowered spikelets as well. On the axis (a) of the spikelet, a palea can be
found below the flowers, one on each side (b, c), but there are cases when only one palea can be found.
Flowers (d1, d2) are located between the two paleas, on the spikelet axis. All flowers are very simplified,
the perianth in most of the cases consists of only two lemmas. Lemmas are distinguished based on their
position, one is called outer (or lower) lemma (e), the other is called inner (or upper) lemma (f). The outer
lemma can be found on the spikelet axis, while the inner lemma is in the flower itself, on the flower axis (i).
The outer lemma often has an awn (g), which can be glabrous, rough or hairy. In the centre of each flower
there is the ovary, on top of it with the stigma (h) that is adapted to air pollination, and is often feathery.
The stamens arise from below the ovary (j). There are lodicules below the stamens (k).

KA&F} (Poaceae) EEMIEEGEWNIER » HIEFHNEREMEMIA/E (Figl) o NMERS AR A ENTER »
BEBZLAICAEMN > BUEER—ATEEARE - T/ENE (a) £ TENTAEARR (palea) » £AE—HR
(b,c) » BEEFHERRE—R A o /BN E L > MR AT ZBAEMKTE (d1, d2) - FRER{EERRAEME » TEWA
KZEH 2 kA 78 (lemmas) ° FBAIUEAMIBEM&E D A9MNE (outer lemma; e) ~ A58 (inner lemma; f) © 9MNEATE
INERE E > TAFERITETESR (i) £ o SMEIEBEAET (g) » THREAUENE - HERER c EEATEHNHR
BFE > HEAERRENEMITAREE (h) c 8K () €RFETHRE » BE THABEB (k) (lodicules) ©

Fig.1 Schematic figure of a two-flowered spikelet

Fig. 1 Ms~TEFMBALEY/ METRRE o

Q.3.1.1 Identify the two grass species (A and B) in the vials provided using the dichoto-
mous key below. Indicate the steps you take in the flow diagram in your answer
sheet by writing the number of steps in the correct order. Mark any unused cells
in the flow diagram with an X.

FIF T IR ERREEAANAEREYE A K B) - AERM LRFBTHES
BT BRRTTENEN  BARARE  BET X o

1. a. Spikelets form a raceme (an indeterminate inflorescence in which the main axis produces a series



=%5 20 1BO Chinese, Traditional (Taiwan, China) V1-5
HUNGARY 2019 Experiment 3

of flowers on lateral stalks, the oldest at the base and the youngest at the top), they are sitting directly
on the main inflorescence axis or connected to it by a short (1-3 mm), not branching pedicel. Go to
2,

b. Spikelets are connected to the main inflorescence axis by branching pedicels. If pedicels are short,
the inflorescence is a contracted panicle, if pedicels are long, spikelet form an open panicle. Go to
7.

a. B RAEIR (—EERTERF » HEMEE—RIIEAEMIE - BMHERE « BinBERFE) > &
BRELEEEFE L > HAEBRE (1-3mm) MAZZMTERL - Goto 2.

b. NEEDLZWIEMBLEETERF T8 L - ETEWHE > BIEFE2REENEER , ZTEWE > NMEE MR
B E#HE - Goto 7.

2. a. Thereis only one spike on the stem apex. Go to 3.

b. The inflorescence is a cluster of spikes, there are more (usually 3-7) spikes terminally on the stem,
starting from the same height. Individual spikes are 3-6 cm long. Small, approximately 2 mm long,
violet, 1-2-flowered spikelets stand individually on one side of the spike axis. The stem is prostrate-
erect, 10-30 cm tall, the plant has stolons (slender, prostrate or trailing stems, producing roots and
sometimes erect shoots at their nodes). The leaves are fibrous, 5-15 cm long, 2-4 mm wide, with a
rough edge. Species I.

a. EE#h £ RE—ETERE (T8AKTERF) - Go to 3.

b. {TEFB—HTEIEFRIBRL » B E 3-7 ETEERETETE o ERTERER 3-6 cm > TI/NE ~ RAI2 mm ~ &
BAY ~ 1-2 RTEAV BRI B /E LR — A - EMRNEEMERT > 5 10-30cm > BAEEXE (4
B ERNEENE  ARGTEEHREECIRKREINE)  c E2REMEE > B5-15cm~E2-4mm > E
4lERE o P&

3. a. The spikelet has 2 paleas. Go to 4.
b. The spikelet has only 1 palea. 10-20 mm long spikelets connect to the spike axis with their edge,
seating on alternating sides of the axis, therefore the spike is pronouncedly flattened. There are 6-10

flowers in a spikelet and 16-40 spikelets in a spike. The stem is cylindrical, erect, loosely spreading
or uprightin curves. Species Il.

a. /MEEm R AFE © Go to 4.

b. NEEBE—R AT o /NiE 10-20 mm | » REMEEETCREAIMRA > RICFRZIRPFRER FAR o /\iE
A 6-10 4415 » 1 16-40 {E/NER B —ETERE o M EAEER - Hi - MERESEHEEIT o ¥
F= ||

4. a. Spikelets stand alone on the axis side seats (relief along the length of the axis). Go to 5.

b. Spikelets stand two by two or three by three on the axis side seats. The spike is wide on the top
and is narrowing to the base, 5-10 cm long, the axis is fragile, falling apart at maturation. The palea
of mid-spikelets has long hairs. The lemma is 10 mm long at most, its awn is 20-30 mm long. The
plantis bushy, the leaf blade is slightly hairy. Species Ill.

a. /NMEHZTEMAE (FETETEHLE) - Goto 5.

b. NEUMES =EA—BELETEH L - TERERFERE « EEEE > £5-10cm > TEEFTE > AT
DIRFEAR o TEFEFRA/NEZAFERE » BRIE 10mm » T8 20-30 mm £ o ERERK » BERIRE
BE-YREIN

5. a. Spikelets are sessile. Go to 6.

b. Spikelets are connected to the main inflorescence axis by 1-3 mm long pedicels. The spike inflo-
rescenceis nodding. Spikelets have 6-15 flowers, slightly compressed, their wider side turns towards
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10.

inflorescence axis. The lemma is long awned, the awns are at least the same length as the lemma.
Leaves are soft, lower ones are hairy. Species IV.

a. /\EIETER - Go to 6.

b. /NMELL 1-3 mm BTEREBEEM L - IBRTEFRA T E  /VEAH 6-15 576 > BARE » HREN—AIE
BRIEFH - FART » HENREEZEDVREBIR - BRR > REENESZE - MEIV

a. The spike inflorescence is flat, 2-6 cm long, 1-2.3 cm wide. Spikelets stand densely, at 1 mm from
each other, they are ascending, 8-15 mm long, having 3-5-flowers. The palea has 1-3 veins, the lemma
is short awned. Mat-forming plant, the stem is 25-60 cm long. Species V.

b. The spike inflorescence is at least 8 cm long. Spikelets lie on the axis, the distance between them
is at least 2 mm, they are 10-20 mm long, having 5-7-flowers. The palea has 3-7 veins, the lemma is
awned or not. The plant has long stolons, the stem is 40-150 cm long. Species VI.

a. BRRIEFRF > ‘2-6cm~E 1-23cm o /NEREZELE > MMMEEE 1 mm @ /NiER EHE 8-15 mm
£ RE 3-5 4Tt - ATEE 1-3 150k > FARIET BRI EREMEB > HER 25-60cm - ¥iEV

b. TRIEFEL 8cm R o /NMEZEAEHM E > MMMEEELD 2 mm > P2 10-20mm & > RS 5-7 4
1€ - WA 3-71RAK - FARTHE - EMREBRERE » HER 40-150 cm ° Y& VI

. a. Spikelets are one-flowered. Go to 8.

b. Spikelets consist of 2 or more flowers. Go to 9.

a. /NMNEREZ—H#TE - Goto 8.
b. MERESMAEULENTE - Goto 9

a. The outer lemma is 15-17 mm long, its awn is 25-33 mm long. The awn above the lemma is hairy,
feathery. Spikelets stand loose on the flower axis. Outer and inner lemmas grow onto the caryopsis
(adry, indehiscent, one-seeded fruit in which the seed coat is closely fused to the fruit wall). The leaf
is 0.5-1 mm in diameter, usually rolled, sometimes flat. Species VII.

b. On the back of the outer lemma, a geniculate awn rises, extending over the lemma, protruding
2-7 mm from the spikelet. The contracted spike-like panicle is evenly cylindrical, 3-9 cm long, 8-10
mm wide. Paleas are joined to almost their mid-points or above. Leaf blade is flat, 3-10 mm wide.
Species VIII.

a. SPER 15-17T mm » ERNTER 25-33 mm > A EHGHTEE « PER o NMBEPBREBERETCH L - SME
MARENAR (—BLE - TR BE—REFHRE > HANERERRAES)  c RRWEES 0.5-1
mm > BEEZEIR > BETRE - MR VI

b. SMENEEA MR > IEFBBAR > {E/NEIEM 2-7 mm o BREVIERERTERF 2REER
& 3-9cm~ T 8-10 mm o FAERERU L AR - BRFRE > 3-10mm & - Y& VIII

. a. The spikelet axis is, at least under the lower flower, lying on the lemma base, with short hairs. Go

to 10.
b. The spikelet axis is totally glabrous. Go to 11.

a. E1E T/ ~ FEEZR/ NEEAEFEE  Go to 10.
b. /NE#FIBETE - Goto 11

a. The spikelet is 2-flowered, approximately 10 mm long. One of the flowers is small and infertile,
the other is mature and awned. The inflorescence is a narrow panicle, 10-30 cm long. The lemma is
7-9 mm long, its awn arises in the lower third of the back side, the awn of lower flowers is 10-20 mm
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long. The plantis 100-150 cm tall, slightly mat-forming. Leaf blade is 20-40 cm long, 5-10 mm wide.
Species IX.

b. The spikelet is 2-4-flowered, 15-30 mm long. The inflorescence is a 15-30 cm long loose panicle,
spikelets are located on long, nodding lateral branches. The plantis 60-150 cm tall, bushy. Leaf blade
is 30 cm long, 10-16 mm wide. Species X.

a. NERNEMAIE ) BY 10 mm > EFR—4TENBERE > F—LARABET - {EFEAMEER &
10-30cm e SBEE 7-9mm ENTHESEEES 1/3EEY » BREMNTEFAEEMNT R 10-20cm ° &
¥ 100-150 cm = > BEEIFZRER - R K 20-40 cm ~ & 5-10 mm  $& IX

b. /NEAZT 2-4 &1L » & 15-30 mm ° {EF 4 15-30 cm REVERFREI#MN » NMEUERM FENSZ L
1EH% 60-150 cm = A - R & 30cm ~ E 10-16 mm ° #FEX

a. The spikelets are heart-shaped, round or triangular, 4-7 mm long and wide, laterally slightly com-
pressed, 4-12-flowered, nodding. The lemma is blunt tipped, without awn. The inflorescence is a
loose panicle, 8-20 cm long. The plant is 15-75 cm tall. Leaf blade is 4-16 cm long, 1.9-3.2 mm wide.
Species XI.

b. The spikelets are narrower, 3-4 mm wide. The lemma is 2.6-3.4 mm long, its awn is 0.8-1.2 mm
long. The inflorescence is a panicle, 2-5 cm long. The plant grows in dense clusters, is small, 10-30
cm tall. The leaf blade is folded along the main vein, its diameter is 0.4-0.6 mm. Species XII.

a. /NMEEO ~ B =AF > RME4-7Tmm > AIEEAERE ; NS 4-12 76> TE - AEMR > &
T o IERARREMR > £8-20cm o 1k 15-7T5cm & c EH E 4-16 cm ~ B 1.9-3.2 mm ° {%& XI

b. NEEFE >3- 4mmE > HER0.8-1.2mme fEFES 2-5cm EHEIHR - E%RBEER > /8
10-30cm & o BRI EARSEEE - HEK#A 0.4-0.6 mm o ¥)7& XII

Q.3.1.2 Indicate the identity of the two grass species (A and B) in your answer sheet with
an X.

AEMRNEREHRL X7 FF5tiEh A & B mEREREYNG 5 -
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SUBTASK 2. COMPOSITION OF GRASSLANDS E[EY4HRE

Xerophilous loess grasslands are Central Europe’ s typical plant associations, rich in species. Their stock-
forming plant species originate mainly from drought-tolerant grasses. Their grazed and slightly degraded
communities are characterized by Festuca pseudovina, Stipa capillata and Cynodon dactylon. In this task,
you will determine the relative abundance of three grass species and any association between them,
based on an actual field survey. During field the sampling, we have observed the species occurring in
500 successive quadrats along a line. The side lengths of quadrats were 10 x 10 cm.

EEFTEFERPENHEENEYEE  WEEE > TMNEYYRETERENMEBER & LB AR IEREE
EITEAREBFFE (Festuca) ~ #+FE (Stipa) &IWTFIR (Cynodon) o FEILXEEF » (FIERIZEAEFAE
RERHBILE=BEEHEE > REEREHIRES EMRAEYN - THAFATHEET > AXEERIELERE
FEHIRERG LEE DR 500 BAEH » §—HKERZ 10x10cm o

Q.3.2.1 Complete the three contingency tables in your answer sheet with the mutual
occurrences (a-d as well as) of the three different pairs of species in the first
40 quadrats (Table 1). Letters entered in each cell (a, b, ¢, d) serve to denote
the variables of mutual occurrences (a: number of quadrats where both species
were present, b and ¢: number of quadrats where only one or the other species
was present, d: number of quadrats in which none of the examined species was
present, + present, - not present). The variable n is the number of sampling units
(quadrats), which is 40 in this case.

g1 40 B 5 1&H (Table 1) It¥E 2 =FEARRNVEEH ZHE IR (a-d as well as) o 1T
RNERBEAZRZREN=ZERERAN - EE—FHBEPFF (3, b, ¢, d) KRHEHEFR
KWEME (a : ARTEEVMHENSIBE, b &k C ARZEEYHIR BN H 1
g d RRXEEM—EZHAEMHIRNA8E > + KRB > - ARE) EHn 2
EVAREEAIL (F548) » TELLEAZERE 40 ©

All present species have been surveyed of which the following table only shows
the occurrence of the three tested grass species sequentially in the first 40
quadrats. The value of 1 indicates the presence and 0 the absence of the given
species.

FUCREFME AR CHE 0 TRPRETA 40 BARIEFFIL=BAEEEZH
o IRNRAEXRME ORKRE -

Festuca pseudovina 00000 00000 00000 00000 00101 00000 00001 11011
Stipa capillata 01100 11101 11010 10000 11110 01111 10110 00010
Cynodon dactylon 11000 00000 00010 00000 01000 00000 00000 00000

Table 1. Occurrence data from the first 40 quadrants

%= 1. A0 40 ESBHYRERENER

Conclusions on the relationship of the spatial pattern of species were drawn from the occurrence of
species in the quadrats in the entire sample (500 quadrats). The relationship was analysed using a x2-test
(chi-square test) referring to a positive or negative dependence or independence of occurrences.

WEAERZ (500 E7518) MIRBLIRERFASZYMEER D BRI o ERRIRA (X2-test) 2Hr=AI=
EBIER ~ BEEREEEILEN

The contingency tables for all quadrats (n = 500) sampled during the survey for the three pairs of species
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are as follows:

AR S = SYREHREIFT A 7518 (n =500) WRAERINT :

Festuca
+ -
+ a=22 b=271 a+b =293
Stipa - c=90 d=117 ctd =207
a+c =112 b+d = 388 n =500
Festuca
+ -
+ a=130 b =163 atb =293
Cynodon - c=24 d =183 c+d =207
a+e =154 b+d = 346 n =500
Cynodon
+ -
+ a=14 b =140 atb =154
Stipa - c=98 d =248 ctd = 346
a+c=112 b+d = 388 n=>500

sheet.

Q.3.2.2 Determine the number of degrees of freedom (df) required for your x2-test in a
four field contingency table and write it in the appropriate cell in your answer

EAEANERMUNRRERS - BERSEA (-test) FIRNBEEE (df) » WAFHEIR
ABRERPHHEFES
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Q.3.2.3 Based on the formula provided, calculate the y2-value for the last contingency

table rounded to two decimal places and note it in your answer sheet. The first
two x2-values have already been filled in for you.

BEREENAR » STERE—ERERNEHE > OEAAZ/NSEEML > W
EEEYR - IIMEFRHEBIIARAF ©
2= (n—1)(ad — be)?
(a+b)(c+d)(a+c)(b+d)

Equation 1. The x2 formula, where the individual letters refer to the labelled
fields (a-d) in the contingency table.

AN 1 FHAR » ERS—EFHRTAERPIETMA (a-d)

Q.3.2.4 Indicate the level of statistical significance (p-value) based on the x? table (Table

2.) by writing one of the letters (A-D) in the appropriate cellsin your answer sheet.

RIBERAR (R2) AERETEENRPIRA—EFE (A-D) » BmEHATEEMR
A (p fE) °

p-value
A B C D
df p>0.05 0.05=p=0.01 0.01>p>0.001 0.001>p
| x’<3.841 3.841=x’<6.635 | 6.635<x*<10.83 10.83=<y°
2 x<5.991 5.991<x’<9.210 | 9.210< x*<13.82 13.82<y°
3 x<7.815 7815 x*<11.35 | 11.35<y°<16.27 16.27<y°
4 x<9.488 9.488<x*<13.28 | 13.28<y’<18.47 18.47<y°
5 x<11.07 11.07<x°<15.09 | 15.09< x°<20.52 20.52=y°
6 ¥’<12.59 12.59<x°<16.81 | 16.81<y°<22.46 2246y
7 ¥’<14.07 14.07<x°<18.48 | 18.48<y°<24.32 2432=y
8 x=<15.51 15.51<x*<20.09 | 20.09< y*<26.13 26.13<y?
9 x<16.92 16.92< x*<21.67 | 21.67<y><27.88 27.88<x*
10 ¥<18.31 18.31<x*<23.21 | 23.21<y%<29.59 29.59<

Table 2. Critical values of y2-distribution at various degrees of freedom (df)

*& 2~ NEHHERA A HRIERFE (df)
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Q.3.2.5 Based on the above, evaluate the spatial relationships (1-3) between the three
grass species with a X in your answer sheet.
A. Positive relationship
B. Independent
C. Negative relationship

R EiER  SME=REERREN TN HREE (1-3) » EERETEX KT
A. IEARE&

B. J&ir

C. &ARa&

Stipa
@ capillata @
Festuca Cynodon

pseudovina @ dactylon
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SUBTASK 3. EXAMINATION OF A CHICKEN’ S NECK AND WING &2 2t I F FN 23

Please note that all the animal tissues provided are obtained from chickens bred and slaughtered for
food consumption.

Health and Safety Notices #2357~

- Always pay attention to the correct usage of the tools. Work cautiously.
- Wear rubber gloves.

Do not place your hand or fingers in front of the tip or the cutting edge of the scissors or the
dissecting pins.

- When cutting or scraping, always move the tip or edge of dissecting tools away from your body.
If you got injured, report it immediately

BRI RMIEM#ERT NI/ VORIE
- BRFE-
- RNEBFHFIEMEER B I MAES$A]
- BYEEATRIFRR RIE A ERE S S o
- MRRZZ T BIUZRE ©

Materials and tools ##¥l81TH

- 2 pieces of chicken neck and 2 pieces of chicken wings
- Small scissors, dissecting pin, small forceps
BOTTLE: small sealable bottle with code marking (filled with physiological saline solution)
- SACHET: small sealable sachet with code marking
magnifier (with lighting)
longer pins (3 pcs, to fix the organs if required)
- spraying flask (for moistening the organs during dissection, if required)
- LR AE A0 M IR R
- INBIT] ~ fREIETR N T
- FRMRIRNEHREP A EIEREK
- —EBHNNETF
- —EBEXRAR
- AERETUZREEFEN R
- ARERETUEREEESENEES
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Contents BEEiRZA

1. Dissection and observation of a chicken neck (Q3.3.1-5)X MARKS
2. Dissection and observation of chicken wings (Q3.3.6-14)X MARKS
FREIRRAIF T (Q3.3.1-5 /&)
g AR A (Q3.3.6-14 /)\E&)

Recommendations &%

Use the descriptions of anatomical names and directions on the following two pages!
Read the questions carefully before starting the dissection!

- Always consider innervation, position, origin, insertion, and function of a muscle!

- fERTEHEEPRHAES 2RSS
AR B2 FAE S RERE
FHEZ RE—IRANRXE « (LE « Bk « AL IVREEE

INDICATE ALL YOUR ANSWERS BY WRITING AN “X” IN THE APPROPRIATE BOX
ON THE ANSWER SHEET! 7E@EMZHRMAERAER" X7 FFRREIERHE

PUT ALL STRUCTURES THAT HAVE TO BE SUBMITTED IN THE CONTAINERS SPECIFIED AND LEAVE
THEM ON YOUR TRAY AT THE END OF THE PRACTICAL! {EFr B S| B MR NS B IETE IS ENRT
AR ERGRFECMEEIRNERT
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Anatomical definitions and explanations #3152 Y E K752

Median sagittal plane: a longitudinal plane in the midline that divides the body/organ into a left and
aright side, or divides the body/organ into two, approximately similar halves.

- Transverse plane: it divides the body or the given structure into a frontal (anterior) and a back (pos-
terior) part. The partin front of this plane (positioned nearer to the skull) is the cranial, while the one
behind this plane (positioned nearer to the tail) is the caudal part.

Flexion: the articulating bones move closer to each other, the angle between them is decreasing

- Extension: the articulating bones move away from each other, the angle between them is increasing

- Rotation: the bones or part of a bone turn along their longitudinal axis in the joint

- Proximal: the part positioned nearer to the trunk along the main longitudinal axis of the limbs
Distal: the part positioned further away from the trunk along the main longitudinal axis of the limbs
Dorsal: at the upper side or back

- Ventral: at the underside or abdomen

- Cranial: towards the head, cephalic

- Caudal: towards the tail

- Antagonist muscles: muscles that move in an opposite way compared to each other

- Synergist muscles: muscles that act in the same way, participating in moving an articulation to a
certain direction.

- Tubercle: a small nodular eminence

- Epicondyle: protuberance

FRIRKIRTFE (Median sagittal plane) : BEEFRRRVAEE T E > S SFES/BMEDMARINER > R H5E/2
B2 MEABAELEIFER - #F1F @ (transverse plane) : i SI8D #AR1EE D - AIEROES > &
B FESERINED ZREED °

- [EHA (Flexion) : ERENBHERKILER - EAZENBES R
- JE{H (Extension) : ERIZEHFULER - ©MZEAESEM
- De#E (Rotation) : FEEENE BRI — B0 RARNAYMEEhIeEs
- iTBRY (Poximal) @ SEITHRERASEMRYER D

=Bl (Distal) | FHASHIERERZFRIER 7D

- HEB (Dorsal) : £ LIS EA
- BEEB (Ventral) : £ TAISLAE SR
- EE® (Cranial) : E8mIEEER

- B (Caudal) : $AEEER

- $EAN (Antagonist muscles) : IAMAER A RBERES)

- BEAN (Synergist muscles) : MERAXESEERNINA » 2EEHSAEREASEBEBIRES
- 4580 (Tubercle) : /NAYASERFZFE

- LBE (Epicondyle) : ZEiE
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Anatomical directions and planes in birds (Figure 1) BiEfRSI4 BN A R EEHE (BE—)

Figure 1. A - Dorsal (= ). B - Ventral (B&). C - Sagittal plane (5<#AK). D - Transverse plane
(Y&¥0E). E - Proximal (£B&i). F - Distal (i&B2i%). G - Lateral (fil75). H - Medial (R R ER1iL). | -
Supination of wing (FBEEHINEEENE). J - Pronation of wing (BESEVREHEEN(E). K - Caudal (BIF).

L - Cranial (FEEEH).
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Part I. Dissecting and examining the neck —2%) F2ZI R IGERZEIEF

Dissection tips fi#Zl/) iR
Dissect the larger diameter end of the neck!

- Cut the soft tissue parts between the vertebrae (e.g. muscles) in a circular way -this makes is easier
to reach the joints!

- AR T EEEUEAYAR IR
- IRRTIE& S Z EREBERER RS S EIRIEN

Q.3.3.1 Dissect a cervical vertebra so that you can examine its surfaces, processes
and internal structure as well as its connections with the adjacent vertebrae.
Based your observations, indicate on your answer sheet if each of the following
statements is true (T) or false (F).

RIS UEMERRE > NRERBRENAZLERE » UKk CHIEMESIEER
I o IRIBIMVERRAR > AEZRLEETAE (T) KR (F) o

A. The connection of the vertebra is characterised by a saddle or sellar joint
(Articulatio sellaris), in which a concave (hollowed inward) and a convex
(domed) surface comprise a joint.

HEIEER TSR S B RAEN (Articulatio sellaris) > EEEME FEBMOME
Fir#B & MR BRAER o

B. The vertebra is connected with a sledge or gliding joint (Articulatio delabens),
in which flat joint surfaces glide upon each other.

WEASEBEFRAS (Articulatio delabens) #iZ > MERMNBEEEXREFIEENR
AEIRRARIRE ©

C. Regarding the bone connections between vertebrae, the gaps between the
precisely fitted surfaces of the bones are filled in by ligaments and fibrous con-
nective tissue, visible to the naked eye (syndesmosis).

BRI E BB RERE » MIRGRYSHERRERRE I HN S
157 > MErTHRIRHZR (hEHFHS)

D. The spinous processes are underdeveloped, therefore the neighbouring ver-
tebrae are not connected by the muscles attaching to the spinous processes.

FRZEAL A S35 > FIULCABARHE B M@ B E R BA AP EE
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Q.3.3.2 Examine the intervertebral joints and their movements. Which of the follow-
ing movements occur at the intervertebral joints? Based your observations,
indicate on your answer sheet if each of the following statements is true (T) or
false (F).

BEWBASREES) o AREMEBREEREUTHEES ? TRIBEHRRER »
EIZEUTREREAE (T) R (F)
A. Dorsal flexion

=PalE:
B. Ventral flexion

RE75 [ ik

C. Lateral flexion

75 fEfh
D. Rotation

hedd

Q.3.3.3 Examine the spinal cord in the cervical segment. Based your observations,
indicate on your answer sheet if each of the following statements is true (T) or
false (F).

BERENER > TRECHNERER » AN TEERESE (T) R (F)
A. A blood vessel can be found in the midline of the ventral surface of the spinal
cord, in the median sagittal plane.

MERTUEFBEAREDRLE - hIMEPRRAKRFEFILT
B. Up to 4 (2 pairs) of spinal nerves can be counted within a 2.5 cm segment of
the spinal cord.

EREN 25 A7 EBNAI#EIZES Q) FEg-

C. The dura mater (outermost membrane of the 3 membranes of the spinal cord)
itself cannot be distinguished around the spinal cord, because the dura mater
and the periosteum (dense fibrous membrane covering the surface of all bones,
in general) of the vertebral bodies are strongly attached together

IEpaAR (5HE 3 BENRINE) B AT EMARRYH - FAtSAIRaIERkE
MEE (—RBEMASERENGEMEER) REMET—HE -
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Q.3.3.4 Dissect asingle vertebra and separate it from the rest of the neck. Based your
observations, indicate on your answer sheet if each of the following statements
is true (T) or false (F).
R B —HEE i H B TEE RV HERER D D Bk - MBLHERER > 5HUTHES
B (M =k (F) e

A. The vertebral body has a sponge-like structure, it is not dense

R RA—EBMRINGEE > MELFRE -

B. No cartilages can be found between the vertebral bodies of chickens
HRVRE 2 MR Z B

C. A pair of bone processes can be observed both on the dorsal and ventral side
of the vertebra
SR A MR A 75 BARE A E T LU B R B3 o

D. One single vertebral foramen (hole) can be found on the dissected vertebra

TEMR RS H2RAVHE B LTI SE TR BB —EFL o

Q.3.3.5 SUBMISSION!

Dissect and prepare a single vertebra and make sure it fulfils the following crite-
ria:

- Whole and intact body

- All processes are intact

- No muscles are attached

No remnants of the spinal cord

Place the vertebra in the sachet with the code marking. Write this code in
the box provided on your answer sheet!

ey
AR EHE— BT RARENTGUTRE !

- BEMTBNSE

- FrEAZEST R

- REINRWE

- REERNERE
RS MAFE ISR/ NRF o IR A SRR LIRHASES !
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Part Il. Dissecting and examining a chicken wing B2l i ER 24 3 E

Anatomy of the bones of the chicken wing 28335 3 ERrVAZE

Figure 2 shows the bones of the chicken wing (1-9), not necessarily in the order of their direct connec-
tions. In the limb, the upper arm bone (humerus) and the two forearm bones, the radius and the ulna
are significantly elongated. Some of the carpal bones are individual bones, while others are fused with
the metacarpals. The unified bone that developed this way has an elongated shape resembling a violin
bow. Three fingers (digits I, Il and Ill) are connected to this. The first () digit is the thumb, positioned at
the side of the radius and consisting of a single phalanx, which bears the bastard wing (alula). The second
(1), middle digit is the longest with two phalanges, while the third (l11) vestigial digit also has one single
phalanx, immediately next to Il.

2B T HBNER (1-9)  BEEBTRRSEREMRILZ BEZENIERF - TEERET » EEE (EE) A
WERES > RS RARBRELER - AERSAERSH > EALHRBUNRAZESRS - UEBANES
RS FRASRLMESSHERTINR - BEAN=ZEFIE (BF 1> 1A ) sERBI - F5—5 () AR
FHAS - REEESER > FA/NET (alula) - 24 () RREEAMENS > Mx=1 () 2—E
RIFEEE > RE—ERE » Sl -

L Ty
e
Figure 2. Bones of a chicken wing BB 558
Figure 3 demonstrates the bone labelled with number 3 in more detail. Regarding the anatomical direc-

tions and plains, we considered the standard anatomical position as a basis: the wing is open in a lateral
position (refer to Figure 1).

3EFAMMATRS 3 INEH - HFRARENER S RNTEHE—EER  MABERALSHE (2RE
1) o
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Legend 1

|
L Legend 4

L ]
| |
i

/.

A

Legend 2 Legend 3

Legend 5
Legend 6

Figure 3. Legend 1 =Proximal end. Legend 2 = Cranial surface. Legend 3 = Tuberculum ventrale.
Legend 4 = Caudal surface. Legend 5 = Epicondylus dorsalis. Legend 6 = Epicondylus ventralis.

3Bl 1=k, BR2-BERE; BRI=EFEH, BR4=-BRKE; BHRS
= LR ; Bk 6 = LERIER
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Dissection tips

Examine the superficial muscles first and the deeper muscles second, both on the dorsal and ventral
sides of the wing.

Remove the skin from the muscles.
- Open the common connective tissue sheath around the muscles.

- Separate the individual muscles using the tip of closed scissors, breaking the connective tissue be-
tween them so that only their own connective tissue sheath (epimysium) is left on them.

MAKE SURE YOU KEEP ALL MUSCLES INTACT!

- EmeHBBEAAHES > BRRERERENRN > ARBREREERENINA °

- BRI ERIRE o

- FTFRAABEERNHEEEHEME

- EAETINRIERERNR DR - FTREMZENGHES > FERBTEME CSHEHAE (OMR) -
- AR RIRRFPTA AR !

Q.3.3.6 Examine how the muscles, bones and joints react to you moving the wing.
Based your observations, indicate on your answer sheet if each of the following
statements is true (T) or false (F). @ ERIEEBNEEHBFERFEANA > SEEARRE
MR FE o RIBEHBRER » IsHUATEEREFREAE (T) R (F) -

A. When extending the elbow joint, the bones of the forearm move relative to

each other as well: the radius moves in distal, the ulna in proximal direction.

%ﬁ%ﬁﬁﬁﬁﬁlﬁ » AIE BRIETRERE | EEEERKRSS > MRSEARBE
Ai5E o

B. When extending the elbow joint, the bones of the forearm move together, both

bones in proximal direction, while during flexion both bones move in distal di-

rection.

EHENBSE > fIBNSHR—ERLS % > MESBESERIRSMEE > T

[ERhERRE - MIE BB iR in 5 Mg o

C. When the elbow joint is in flexion, the wrist joint will also bend, thus the

metacarpals and digits also move towards the body as the humerus does.

ENRAEEN EHIAREER > At EEl > RLEEFNFEthEREEIEEDS

RRisE) o

D. Thereis a muscle originating from the bottom (distal) end of the humerus and

inserting at the top (proximal) end of the radius.

E—ENPRERERNES (Ei8i%) @ TIEARENIER (AiBiE)

E. The muscle originating from the bottom (distal) end of the humerus and in-

serting at the top (proximal) end of the ulna is a flexor muscle.

REESES (2t THARSER (el NRZEMN -
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Q.3.3.7 The three-headed arm muscle, musculus triceps brachii extends the elbow joint,
while the two-headed arm muscle, musculus biceps brachii is the antagonist
muscle of the triceps. Examine the origin and insertion of these muscles.
Where are the insertion points of the triceps and the biceps muscles? In-
dicate your answer by putting an X in the appropriate box on the answer sheet.
=EEN > 2R =SEN R REARE > MEEE > thst S _EAAEE=
FEANAYFE AN  IEE LA AR RIRIIEA S o AR =AM ZEANAN RIS
ARSTEAE ? BEB B LHNFEPEA X RRBENEZE o
3.3.7.1 Musculus triceps brachii Bz =Z&H
3.3.7.2 Musculus biceps brachii i —Z&A
Options (I8):

A.Radius &5

B.Ulna R&

C.Bothradiusand ulna =B ER &
D. None of the above & & JE

Q.3.3.8 Locate and examine the nerve running along the humerus between the tri-
ceps and the biceps on the ventral side of the wing. Based on what you can
see, which of the following muscles does this nerve innervate? Indicate your
answer by putting an X in the appropriate box on the answer sheet.

OB A S 2 2 S R RV B = SRR £ R —BEAN 2 PRV AR B BOARAS o iRIRIRPRE
EIRY > LUT PR NBESET TR ECIE ? SRS E R LR A X RKRBLHNEBZE -
A. Biceps

A =S8N,

B. Triceps

INSGEL

C. Both biceps and triceps

mE B

D. None of the above

mE &Ik

Q.3.3.9 SUBMISSION!
Track the nerve running between the triceps and the biceps on the ventral side of
the wing, along the humerus, innervating the forearm and also the digits. Excise
a single continuous segment that is at least 8 cm long. Make sure you are left
with the nerve only!
Place it in the bottle with the code marking. Write this code in the box pro-
vided on your answer sheet!

A

3z !

PR B B R = B & B AR = BRANBAE — SR Z FRYAE ~ XECRIB M F4E o 1)
BRED 8 ERRIVEEZBEAAER o BIRIFRE THE !
R E A NBIRCRRFF o IR ESER LR HAES !
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Anatomy of the muscles of the chicken wing Z&3BBEAN P R9AREI

The origin and insertion point of several (not all) wing muscles are listed below. Note that m1-m4 are on
the ventral side, while m5-m8 are on the dorsal side of the wing.

TEIHTEE (REFFE) BRENRERRFEAR o EE > m1-m4 (IFEER] > T m5-m8 (U HBE
HIR Rl o

ml

- Origin: bottom protuberation of the humerus (ventral epicondyle)

Insertion: the ulnar side of the wing carpal bone (ulnar carpal bone)

- R IRSEERIERE (BRI LER)
- EA  BBRENRA (REES)

m2

- Origin: humero-carpal ligament and the bottom protuberation of the humerus (ventral epicondyle)

Insertion: phalanx of digit Il

- IR RS - AR SRR EE (BRI L)
- A FREIBRE

m3

- Origin: proximal third of the body of the ulna

Insertion: distal phalanx of digit II

- R REER=0Z—
- HBA L FE | EIRRE

m4

- Origin: wing carpal bones, wing metacarpals, space between bones

Insertion: end phalanx of digit Il

- R BEE > BES > BRZENER
- HBA D FE | BURIRRLE

m5

- Origin: upper protuberation of the humerus (dorsal epicondyle) [note: this muscle is positioned at

the side of the radius (radial position)]

Insertion: wing metacarpals

- RIR RS LESEEE (FRLE) R LARARESA EEAUE) |
- HRABER

m6

- Origin: upper protuberation of the humerus (dorsal epicondyle) [note: this muscle is located next to

m10]

Insertion: digits I and Il

- EIR : BREREEEE (B LR [ER  EENALGE m10 i8]
C A FREIMI

m7

- Origin: from both the radius and ulna

Insertion: phalanx of digit |
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- KRR REBEBMRE
- HBA D FE I EEE

m8

- Origin: upper protuberation of the humerus (dorsal epicondyle) [note: the outermost muscle attach-

ing to the metacarpals, with dorsal and ulnar position in the forearm]

Insertion: wing metacarpals

- R IEE EBEE (BB [EE  RIMINRWERES > siBEAMNRALE]
- A RER
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Examine the muscles on the ventral side of the forearm and the tip of the wing
Q.3.3.10 and Figure 4.

1 B AR 2B S i A A B AR (R RIAILER

Legend 1
Legend 2

Legend 3
Legend 4

Figure 4. Legend 1 = Median nerve. Legend 2 = Ulnar nerve. Legend 3 =
Ramus cranialis. Legend 4 = Ramus caudalis.

B 4~ B 1=1ERME, BR2=REMHE,; BR 3= BAHE;
it 4 = BRI -

Based on your observations, which one of the following statements is true
for the innervation of muscles m1 and m3? Indicate your answer by putting
an X in the appropriate box on the answer sheet.

RIBEHERZE > U T —EREEARAA m1 1 m3 NEEE ? AESEAL
HAEREA X RRBENEZE

A. from the nerves originating from the upper arm, only the branches of the me-
dian nerve innervate both muscles m1 and m3

RE EERHE » RAEERHEND XN ml M m3
B. from the nerves originating from the upper arm, only the branches of the ulnar
nerve innervate both muscles m1 and m3

KRB LBENHE » RERBMERDZZEANA m1 0 m3
C.only the ulnar nerve innervate muscle m1, while muscle m3isinnervated only
by the median nerve

EREMEMEZEAN ml > MR m3 EZIERBEER
D. both muscles (m1 and m3) are innervated by both the ulnar and the median
nerve

WAEAE (m1# m3) 58 R &S E PSS A
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Q.3.3.11

Consider the function of muscles m1-m8. Which one of the following pairs
comprise synergist muscles? Indicate your answer by putting an X in the ap-
propriate box on the answer sheet.

Z R m1-m8 BIZHAE - U TH—ECH B ZEMA ? FEZTER LHSEFEAX
RERPACHIEE o

A.m1land m8
B. m2 and m7
C.m2 and mé6
D. m3 and m4
E. None of the above

Q.3.3.12

Examine the muscles at the ventral side of the forearm and the tip of the
wing. For which one muscle is it true that the length of individual muscle
fibres are shorter than the length of the main body of the muscle without
tendons? Indicate your answer by putting an X in the appropriate box on the
answer sheet.

BE B EAFEPERIHIANEA o HRUTH—IRALR » EENEENRERR
EARNONAERHORE ? AESEB LN AERE A X RKRPEWEE -

A.ml

B. m4

C.m5

D. m8

E. None of the above

Q.3.3.13

SUBMISSION!

The ligament of m7 is also connected to the distal ligament of m5, therefore they
have a common ligament.

Dissect these two muscles in their entire length, together with the common
ligament and excise (as a whole) from the wing.

Place them in the bottle with the code marking (the same in which you put
the nerve segment).

Write this code in the box provided on your answer sheet!

=’ !

m7 BEIF N m5 RRIRE)HRE - ALLEMAEAHERNE ©
EEE"JtHiEl‘iﬁﬂ%EfLPﬂE’ﬂ%ﬂElEfEiﬁiiEﬁE%ﬁﬂﬂ%ﬁ’ﬂ?ﬁﬁﬁﬂ% » RBEEMEBRE S
B EPIMABERIBRCAR TR (EREHSERER) o

R R T E R AR LRI AFES !
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Q.3.3.14

Dissect away all the soft tissue so you can observe the bones. How many
carpal bones are articulated with the forearm bones? Indicate your answer
by putting an X in the appropriate box on the answer sheet.

FREIFTBEARS  UEHZRBR -AIBBRLAEZIHE ? FESTER LNAEH
BAXRKRIPEHEZE o

A. The ulna is articulated with two carpal bones, while the radius only with one
REZEmERESHEBERE > MEESANRE—E

B. The ulna is articulated with one carpal bone, while the radius with two

REE—EREHEE  BRFAERAWE

C. Both the ulna and the radius are articulated with two carpal bones
REMEEER A miRE & %

D. Both the ulna and the radius are articulated with one carpal bone
REMEEE I E— RS B EH i

E. The ulnais articulated with two carpal bones, while the radius with none
REEMEREEE > MESFTERE

THIS IS THE END OF PRACTICAL PAPER 3.3. iEREFE 3.3 HWEE

MAKE SURE YOU PUT ALL THE STRUCTURES THAT HAVE TO BE SUBMITTED IN THE CONTAINERS
SPECIFIED AND LEAVE THEM ON YOUR TRAY!

SIMBEIEAA B ER AN EBREEENR FR R EMBEERNEE L !

MAKE SURE YOU COPY THE CORRECT CODES FROM THESE CONTAINERS INTO THE CORRECT
BOXES ON YOUR ANSWER SHEET!

SR E BRI AMBEREIIE RS LI ERGES !




