Diversity of insects and plant-insect
Interactions In rainforests



| Documentlng food Webs for 12 herblvorous guilds:
60 person-years in a rainforest
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High resolution data on a rainforest food web:
at least 100,000 trophic interactions locally

200 tree species:

~50,000 interactions with 9,600 herbivore species
~13,000 herbivore-parasitoid interactions

- Unknown no. of predator-prey interactions
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Global Malaise Program
Papua New Guinea — Wanang Site

52 weekly Malaise trap
samples collected

26 samples (every other
week) analyzed

17,525 specimens
14,181 barcodes
4,310 BINs

98% of BINs unique to
site
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Miner species accumulation curve for 1 ha of tropical rainforest
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Diversity along altitudinal gradient
at Mt Wilhelm



= Complete
—— rainforest
' altitudinal

gradient at Mt.
Wilhelm

@ Survey sites
f 4 Study area vegetation
Scrub

2700 m as/ B Rainforest - unlogged

- r..l’..p.'p.;e % i

Grassland/woodland/cleared




Decrease in temperature with altitude: 5-6°C per 1000 m

35 Mt. Wilhelm, Papua New Guinea Mt Wilhelm: 5.4 °C per 1000 m elevation
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Altitudinal local gradients at Mt. Wilhelm, PNG

Birds [K. Sam, point counts, mist nets]
238 spp.

Frogs [C. Dahl, night transects]
76 spp.

Bats [P. Amick, audio surveys, mist nets]
47 spp.
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Ants [I. Moses, pitfall traps, tuna baits]
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Ficus trees [L. Sam, transects]
69 spp.
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Ferns[M. Kessler, plots]
359 spp.
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20 most common species along the transect

Altitude (m asl)

Species 200/700[1200/1700| 2200|2700 3200]3700|Alt. Range | 1 °%
Mycalesis phidon 272 1146 | 63 0 0 0 0 0 0 - 1500/ 481
Danis danis 247 | 91 5 0 0 0 0 0 0 - 1000/ 343
Mycalesis barbara 0 | 33 | 174 90 3 0 0 0 600 - 2000| 300
EFurema puella 0 0 0 0 0 - 1500 247
Mycalesis discobolus 0 0 0 800 - 2500| 240
Parthenos aspila 0 0 0 0 -800| 233
Taenaris myops 0 0 0 0-1300, 218
Harsiesis hygaea 0 0 0 0-12001 204
Delias nais 0 0 0 1000 - 2000 192
Pantoporia venilia 0 0 0 0 0-1600, 186
Papilio aegeus 0 0 0 0 0-1600, 170
Tellervo nedusia 41 | 45 57 0 0 0 0 0 0-1000| 143
Pithecops dionisius 67 | 64 6 0 0 0 0 0 0-1800| 137
Delias iltis 0 0 0 0 _ 0 0 1400 - 2740| 133
Terinos tethys 0 0 0 0 0 0-200 129
Delias gilliard) o]0 o 0 0 0o IS 2600 - 3500] 122
EFuploea wallacel 8 9 105 0 0 0 0 0 0-1700] 122
Jamides celeno 121 O 0 0 0 0 0 0 0-1000| 121
Delias meeki 0 0 0 0 118 0 0 0 1500 - 2400/ 118
Mycalesis ella 0 0 0 0 0 0-1800| 109




Species Diversity of Geometrid Moths

(Pagi Toko, in preparation)

Sampling Method: Light Trapping

Preliminary Results: 15000 individuals,
930 species




Species Diversity of Leaf Hoppers

(Hannelore & Dem. (2011). Dtsch Entomol. Z. 58 (2) + others in
preparation

Sampling Method:
Sweep Nets & Light Trapping

Preliminary results: 3 new species described
and published.
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Specles Diversity of Birds
(Tvardikova et al (2012) J. Trop. Ecol. 28: 331-341)

o F Tty i = = L iy . B L
2 M - ,‘:[h... b o’ ol

Sampling Method: Point Counts & Mist Netting & Random walks




Species 200 700[ 1200] 1700] 2200{ 2700 2§ 8 ] -
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Ficus virens 1 2 m200 masl ®W2700m asl i R i : -
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e L e g , =l N
Ficus rubrivestimenta 35 46 41 7 .
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Ficus trichocerasa 1 25 66 210 ! i g % H § W 200 masl ®2700 m asl
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Ficus hombroniana 1 35 B 358 173
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Ficus hahliana 51 265 156 88 304 680
Ficus wassa 66 23 36 14 162 24
Ficus arbuscula 7
Ficus glaberrima 1
Ficus phaeosyce 51
Ficus sanguma 4
Ficus novoguineensis 5 5
Ficus badiopurpurea 113 41 (%]
Ficus disticha 3 7 Q
Ficus morobensis 1 20 8
Ficus baeuerlenii 4 13 21 o
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Ficus wav 192
Ficus beb 369 200 700 1200 1700 2200 2700
Ficus calopilina 333 .
Ficus complexa 65 Elevation [m]
Ficus iodotricha 44 188 199
Ficus microdictya 31 9




Mt Wilhelm: Total spp along transect / local species maximum
35

Long total diversity >
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Plant diversity in the 50 ha forest dynamics
plot in Wanang
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63 plots, 6 million trees, 10,000 species
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Plant data: the beauty of plots




Pometia pinata
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Species within 50 ha
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Experiments with food webs studying
Interactions between plants, insect herbivores,
fungal pathogens and vertebrate predators



10

[+

L
L]
[ ]
[ ]
°
° [ ]
L ]
L]
o
L]
L]
. L
®
L]
[ ]
(]
®
[ ]
L ]
0

nodaphne niti
® Aplaia 3
® Aphanamixis polystachya
® Canarium asperum

@ Chionanthus ramifiora

- andii

hisorheton

Drysonylum papuanum
@ Erythrospermum car

ia dulcis

® Garci

 Graptophylum pictum

® Haplostichanthus longil

@ Licuala beccariana

Mall

s sp

Mastixiodendron pachycl

@ Myristica holl rungii

@ Pimelodendron ambainicum

L

nchonella xylocarpa

tinsulas

Prunts gazelle-
® Ryparosa calotnicha

hilum

& Syrygiu

Uvaria lutescens

L]
. ®
L
L L]
L] s
™ o
L] P .
[ . L
L]
. a
L] L [ ] . "
. ° s @ g
° [} e ]
.0 e ]
L] s L]
L] L L
® .
] ® . . ]
o
[
® e °
. °
®
L]
L]
L L]
L] .
L] - . ®
- . *®
o L]
. . [ ]
[
L] = L]
® e
L] (]
L]
L] L] L
e ® ® . &
L]
L] ] s @ s
L
-
L]
. ]
P L]
L] . r
a 10 15 20
® Aglaia argentea Aglaia brov
® Aglaia lepiorrhachis tlaia rimosa ® Aglaia tomentosa
@ Artocarpus sepicanus ® Bridelia macrocarpa @ Calophyllum soulattri
® Celtis lati Itis philippensis Chiona 5 brassii
® Chisocheton formicarum ® Chisocheton pachyrhachis ® Chisocheton trichodadus
@ Cryplocarya medicinalis ryplocarya multipaniculata @ Dysoylum arnc m
Dysoxylum macrostachy Elaeocarpus amplifolius Endocomia macracoma
Ficus badiopurpurea ®Ficus gul ® Ficus mollior
@ Garcinia hunstei ia hansamannii @ Gnatum gnaman
Gymnacranthera pa Hapl floribundus Haplolobus | olatus
Harpuliia longipetala @ Horsfieldia basifissa @ Kingindendron novoguine énse
@ Litsea timonana @ Macaranga fallacina @ Macaranga punclata
Mallotus oblongifolius Mallotus pe Maniltoa meg, phala
Medusanthera laxillora ® Microcos sp. prandiflora
Neuburgia corynocarpa @ Palaguium warburgianum @ Ficrasma javanica
@ Pisonia longirostris @ Pirtosporum sp., Eporum sinuatum
® Podocarpus neriifolius ® Polyalthia oblongiflia @ Pometia pinnata
Prerocymbium bec ® Randia dryadum ® Rivylicaryum sp
@ Steganthera hirsuta @ Sterculia sp. B SyTyg gonatanthum

T, rrstroemia cherryi

riaemontana ofientalis

®5yz

Verstepgia caulifiora & Xanthophyllum papuanum







120 —  Seed fall -2

Seed fall (no.i10 m?)

Seedling survival (%)

K Seedlirg survival

Virola
surinamensis
Howe et al. 1985

5 15 B 3% 45

Distance from tree (m)

0.01

0.001

Number of weevils per frui

SEED a
SPECIALISTS

0.0001

Plant species rank 326
Ctvrtecka et al 2014 J Trop Ecol



More on Janzen-Connell: assembling artificial seed
communities with/without insect herbivore pressure

mixed seed communities from 20 tree spp.
with insects without insects

Control Insecticide
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Sampling design: How plots are designed

1. Clearing of 400m sq. of
. plot

i 2. Removing alll
aboveground vegetation
without tillage

» 3.5 X 5m plots design
according to the type of
experiment

- 4.12 months Undisturbed
growth for sampling







Preliminary results

Rank of Plant Biomass in each
experimental plot
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Removal of predators in rainforest:
effect on herbivore abundance declines with elevation

Removal of: Ants - Birds - Bats

Katerina Sam Bonny Koane



Removal of predators in rainforest: [ 200m
Insect herbivores increase
1.8x in lowlands, 1.2x at high elevation

Herbivory %

Exclusion of predators - increased
herbivory in a trophic cascade
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Exclusion of predators - invertebrate
predators compensate




Predation of predators in tropical forests

Survival 90% per day

survival

=
a
=

Krystof Chmel
Luda Paul
Mark Mulau




Wanang Conservation
and
Baitabag Canopy Crane









Wanang community: Equator Prize for innovative conservation
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