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1 % Name # A Group H A Date:

B8 H{E Learning goals:

TIRRALIE » § & JE 4R After the course, students should be able to:

1. B 3R 5 1 4T LK Effectively operate equipment to do observation ;

2. BATFH ey £ AR Conduct detailed ecological observation;

3. VA B8 R34k £ M I % Use multiple methods to record biological phenomena;

4. FRFE A YA Y2 M 89 Bl 1% Explain relations between living organisms;

5. fAFE A& 4 IR By 2 Pl 49 M 1% Explain relations between living organisms and the physical environment;

6. SEAAGAFRATH I Fo FAH 2 TAE Cooperate with others to do field investigation and data processing;
7. AR 45 3% Make simple scientific report;

8. JREKBRZEFEF AW Appreciate the wonder of nature and respect living things.

f2 ) Schedule & %3 Hl 1. EL Equipment and tools
9:15 - 09:45 | f 4 Briefing 1 | “FAENS Tablet computer

. 2 | B AL B 5 Themal imaging camera
09:45 - 12:00 | % % Field work -
3 %%’Jg‘:ﬁiﬁ(fﬁ Dissecting microscope
12:00 - 13:00 | T4 Lunch 4 | WiFi $IT4Ei WiFi microscope
13:00 - 15:30 ‘E—%{\ A /'é(#‘]_%%iﬁ 5 T 1% R 5% TR Clamping macro lens
R Lab. work, data processing E—
6 | AR M Ultra high speed video recorder
15:30 - 16:15 | 4" 4L [E 3R Group presentation o E T RE

7

Scanning Electron Microscope

16:15 - 16:30 | 313 & #4 4% Discussion & summary

&K ZE Clothing:

1. F % Foib b R Ao ik Ak A 2B b & T ek 0 78 T RAK A K 5 B 4G 49
et RIEF H4amk o Long-sleeved shirt and trousers for better protection

against mosquito and insect bites, as well as preventing sunburn. Shorts are not
recommended. 0 ‘
c/\\
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2. RIEFHEEIRE  MmEFHFESHAHE > BB G0 E o N ;,,/"/
A pair of plimsolls for preventing injuries. Slippers and sandals are not / |
recommended. Bl F A

Long-sleeved shirt ‘ L\v)

RAUE Trousers —
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B E Safety:

Avoid stepping on steep and wet rock surfaces and soil surfaces. Plimsolls

2. ) BIANAEY A ROREF W T 0 VA B B R AR EAG o

To prevent being attacked by wasps from disturbed wasp nests
or being injured by plant leaves and thorns, do not get into places
with dense vegetation.
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1. EREAFABNEREZ L Temperature variation within an ecosystem
1%?% B4R R G ER RGN —EG » F ARBGHEBHBRRNGRE » METERRGENSEEYWMIEEYWERIR
HWEREEEZR ) FRFARNGEREESEEEYNEYHNRERE  ARESIERSEREHENZREE -
HrAEEENREEZREIIRARHNAE @ IRELEEEZENEYMENERESSE -
Select an ecosystem, or part of an ecosystem, use the thermal imaging camera to take themal images showing
temperature variation amongst different living and non-living components of the ecosystem. At the same time, measure
the exact temperature of selected objects remotely using the same device. Use a thermometer to accurately measure
the air temperature of the study area.
Describe the temperature variations and list out possible causes. Discuss the biological and ecological implications of
the temperature variations.

2. {EEEEE QFIBYTEINEE R Ants and Panicled Mallotus extrafloral nectaries
RE=HHEZ AR B » F AR AT SIS ER (N EMES) LHED - iESHEMNER ' &
BRI LB &ERE BB HATNERNEZR  GFEK/N - L8 ~ HARESE - BERFET » EHRXRELHGE
BRI o

ik B IESNERR LISIRRTES)  EER R LMEHKESELE - ImELFE RN ERERSE -

Selected 3 or more different Panicled Mallotus plants, use time-lapse photography to record activities of the ants on the
extrafloral nectaries located at the leaf base. Record the characteristics of each studied plant - size, location, habitat,
etc.; and the variations of individual leaves studied - size, location, maturity, etc. If time permits, do the same study on
Rose Mallow.

Describe the activities of ants on the extrafloral nectaries of Panicled Mallotus plants, compare with those on Rose
Mallow plants. Discuss the possible ecological implications of such activities.

3. EMIFREE ML Variations of Leaf epidermis

RAELEZHAREY L EB—FRANER - K SSEEYMHNFEMERTRE - FIABIBEMENE FEMEBEER
ﬂfiﬁlkﬁ‘ﬁ'l'gﬁ%%ﬂﬁﬂlg’%zﬂﬁ
BB BRAEEMNENREEE  AmELREEBEUNERE °
Collect a mature leaf sample from each of the 5 or more different species of plant. Take notes of the characteristics and
growing environment of each plant species. Observe and take images of the upper and lower epidermis of each sample
under different magnifications, using dissecting microscope as well as scanning electron microscope.
Describe and compare the structure of the epidermis of the different plant species. Discuss the ecological implications
of the various epidermal structures.

4. WE2E1EY) Aphids and plants

EEE(TLF) « HE ~ W~ T - T LR ST REE HAANESRFTEEY LN REE  WRTFIEY - &17TE
ERER  ERERAEH  FARE TR FNISIEES (WA NG - BEMUIKRSETRFBNENLEE  BRIER
BEMBRMR R BT SR ETENEEEG - ARIEMENEFEMRERETR S FEEANSAXMEFREGRAN
whiE o

Mt R AT T EMIEREF - ERFRESRNEER o AImTRNSEBEABRANEAXNEFRENEG -

Look for aphids colonies on grass inflorescences (flower cluster), young leaves, young shoots, flower buds, flower stalks.
Study aphid colonies on two different host plants. Identify the host plants. Do in situ observations and take pictorial
records especially about ants’ activities on the aphids (if any). Gently cut the plant structure with the aphids colony.
Observe and take images and movies showing the relations between the aphids and the host. Use dissecting microscope
and electron microscope to observe the aphid body structure related to its mode of feeding and its living environment.
Describe the relations of aphids and their host plants. Discuss how the body structure of aphid is related to its mode of
feeding and its living environment.
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5. Bl ENIAY;EE) Locomotion of arthropods

T A SRR (BFo60H) » M\EHRBWAEES - HlFEIE | BiE -« A0 4 - Bk BESERNHEE &
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ML (FHENFE L) SENHRBYNED » IwEHBNENSMERETSE -

Use ultra-high speed (960fps) videography, take records of arthropod'’s locomotion. Examples are wing flapping of
bees, wasps, flies, butterflies, dragonflies, etc.; jumping of grasshoppers, crickets, jumping spiders, planthoppers,
etc.; running of millipedes, ants, beetles, etc.. Playback the recorded videos at normal frame rate - 25fps and
analyze carefully.

Describe the recorded arthopod locomotion qualitatively and quantitatively. Discuss respective biological and
ecological implications.

6. B{EREEEA#EIES Beggar-ticks and Thrips

WELRAEREE (Bidens alba) WIEF @ AMIBEMSEERESREF LAENSHED - fBREFLKESR
HFANES - SPHRBHAREGELREER  EHEESERRNERHE - AREEFEMGRBEZA BNMAS
o

HEFREARRENRRF - SmASHNSBAEEERNR A XMEFRENRRF -

Collect several samples of mature inflorescences of Beggar-ticks (Bidens alba). Using dissecting microscope to
observe the distribution and activity of the thrips on the each inflorescence. Dismantle each inflorescence and
collect the thrips. Distinguish different development stages (egg, early instar nymph, final instar nymph and adult)
and count the number of individuals of each stage. Observe fine structure of the thrips under scanning electron
microscope.

Describe the relations of the thrips and the Beggar-ticks. Discuss how the body structure of thrip is related to its
mode of feeding and its living environment.

7. 8 EEIE Leaf-gall thrips of Ficus

TEARZERR (Ficus microcarpa) H SEHATNEE » At ZRANEETO L - HR—KRENEEERE » IMOFTH
TG ARRBEMEERER - SRS AR AR RREROD - MEER « RRER - BE)  THESERRE-RHK
B - AR ETEMERZASNMALE -

L RS EMERHRR - IRAI RN SRAEEENR A XMEFRENRRE -

On a Chinese Banyan (Ficus microcarpa), look for folded leaves containing thrips. Estimate percantage of infected
leaves. Collect a representative sample of infected leaf. Carefully unfold the leaf. Study under dissecting microscope.
Distinguish different development stages (egg, early instar nymph, final instar nymph and adult) and count the
number of individuals of each stage. Observe fine structure of the thrips under scanning electron microscope.
Describe the relations of the leaf-gall thrips and the Chinese Banyan. Discuss how the body structure of thrip is
related to its mode of feeding and its living environment.

8. ¥8/\F Fig wasps

A—HREE L AERPREEEERRENE/NMEWNE) - WELRMANER - IO mE - AESIENE
B2 o S PHEEFIMEERS/NE ~ BRI AREEN /NGB LEIFERB/NMNERNNT EN/NE) | HELERNER
#HH - ARAE FEMSERRS/NNENMALSE -

AN AR RR - WA/ NENSRARERENA A XMEFRENERE -

On a fig tree, take photos for any fig wasp staying on the surface of figs. Collect a few samples of mature fig.
Carefully cut the fig into 2 halves. Observe under dissecting microscope. Distinguish male and female fig wasps
(both dead and alive), larvae (if any), and different types of wasps ( some are small parasitic wasps which parasitize
the fig wasps) and count the number of individuals of each category. Observe fine structure of the fig wasps under
scanning electron microscope.

Describe the relations of the fig wasps and the fig tree. Discuss how the body structure of a fig wasp is related to
its mode of feeding and its living environment.
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