Biological research and biodiversity conservation in PNG:
where are we now and where do we want to go?

Vojtech Novotny
Biology Centre of the Czech Academy of Science
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How will Papua New Guinea look in 2050 or 21007

It will not run out of land




Youthful society with a competition-free future
(but also limited opportunities created by previous generations)

Male Papua New Guinea - 2016 Female Male Germany - 2016 Fernale
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PNG population is growing fast

Bapulation

10329830

1960

2025 2050 2100

BUT the number of babies per woman is declining
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Human fertility is surprisingly predictable (and income-dependent)

INCOME LEVEL 1 * LEVEL 2 * LEVELS * LEVEL 4
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How will Papua New Guinea look in 2050 or 21007

It may be one of the last
rural countries in the world




Urbanization: PNG an exception from the global trend

Share of people living in urban areas, 1960 to 2017
L Brazil
—— High income

80%

60% r Cameroon
!~ World
j( Indonesia
_— Middle income
Nigeria
—— Democratic Republic of Congo

40%

——— India

20%

——— Papua New Guinea

0% - = = = 3
1960 1970 1980 1990 2000 2010 2017

Source: UN World Urbanization Prospects (2018) OurWorldInData.org/urbanization « CC BY

Note: Urban populations are defined based on the definition of urban areas by national statistical offices.

Do more people live in urban or rural areas?, 2015

Share of the population which live in urban versus rural areas. Hera, ‘'majority urban' Indicates more than 50
percent of the population live in urban centres; ‘majority rural’ indicates less than 50 percent. Urban populations are
defined based on the definition of urban areas by national statistical ofiices. This Is based on estimates to 20186,
combined with UN projections to 2050,

i

No data Majority rural Majority urban

Do more people live in urban or rural areas?, 2050

Share of the population which live in urban versus rural areas. Here, 'majority urban' indicates more than 50
percent of the population live in urban centres; 'majority rural' indicates less than 50 percent. Urban populations are
defined based on the dafinition of urban areas by national statistical offices. This Is based on estimates lo 20186,
combined with UN projections to 2050,

No data Majority rural

Maljority urban

Source: OWID based on UN World Urbanization Prospects (2018) & Historical Sourges {see Sources tab)
QurWorldinDats org/urbanization « CC BY



How will Papua New Guinea look in 2050 or 21007

PNG may be at a critical
decision point for the future
of its landscapes




What is a realistic scenario for the future
of PNG landscapes?




Two human-inhabited landscapes in New Guinea:
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s and modestly cultivated highlands
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First contact in the Highlands in 1932
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Two landscapes: lowlands vs. highlands
Sepik river watershed
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Malaria: an important factor in human evolution

Common Erythrocyte Variants That Affect Resistance to Malaria

Gene Protein Function
FY Duffy antigen Chemokine receptor
[ G6PD  Glucose-6-phosphatase dehydogenase Enzyme that protects against oxidative stress
GYPA  Glycophorin A Sialoglycoprotein
GYPB  Glycophorin B Sialoglycoprotein
[l GYPC  Glycophorin C Sialoglycoprotein
[ HBA a-Globin Component of hemoglobin
[] HBEB -Globin Component of hemoglobin
HP Haptoglobin Hemoglobin-binding protein present in plasma

(not erythrocyte)
SCL4A1 CD233, erythrocyte band 3 protein  Chloride/bicarbonate exchanger

H

@ - 0-53% population in NG lowlands

m - 10% of lowland populations, protects against malaria.

m - up to 90% in lowlands, only 5% in mountains. Protects against severe
malaria, but increases chances of mild infection, particularly in children.

O - relatively harmful, up to 10% in some lowlands

B - mild protection against malaria, total protection against cerebral malaria,
homozygotes not viable

A T Hoow, Comef, TTHTI-[F2, 2005

REVIEW ARTICLE
How Malana Has Aftected the Human Genome and What Human
Genetics Can Teach Us about Malaria
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LIFE CYCLE OF MALARIA
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) Transmission to human | @ Sporozoites enter liver | @ Liver cells rupture and
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i NEW

\ GUINEA

Agriculture was independently invented in New Guinea
by at least ~7000 to 6500 years ago
(taro C_Qlocasia esculenta and banana Musa spp. cultivation)

D e M4 L
. . q
B T & .
> in «“-;"-'--'_:s 2 Banana phytolith
S~ S
. e Q

- Origins of agriculture
1
Fhag

Denham et al. 2003. Science 301: 189



How will Papua New Guinea look in 2050 or 21007

PNG as a biodiversity
conservation paradise?




Opportunity cost of conservation:

from near zero in remote sites to very high where in competition with alternatives

Crater Mt montane forest

no roads

no access to agriculture markets
no logging offers

4t most expensive park in
the world,
valued at GBP 18.7 bn
GBP 13,197 per m?

1% 4. HYDE PARK

By LONDON, UK

Size: 1,416,400 m*
Value: £13,197 per m?
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PROPOSED WANANG CONSERVATION ARE
Usino, Madang Province
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ForestGEO survey team 2017: 288,000 trees from 560 species mapped
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The ForestGEO network of forest dynamics plots

67 plots 26 countries 6 million trees 13,000 species (
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Wanang paraecologist team:
Dominic Rinan (plants)
Jonah Filip (plants)

Byron Siki (plants)
Mark Mulau (birds)
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What about harvest of rainforest products to support conservation?

Rubber in the Amazon: the biggest “sustainable rainforest product harvest” gone wrong

Rubber boom
1880-1912



http://upload.wikimedia.org/wikipedia/commons/b/bc/Koeh-071.jpg

The end of the rubber boom in the Amazon 1880-1912

Henry Wickham stole
70,000 Hevea seeds in
Brazil in 1876, brought
them to Kew Gardens
and the British used
them to plant rubber in
Asia
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Participants” perceptions of the fevel of importance o the benefts provided by p

Tradition and custom/future generations
Education/science

Tourism in the future

Tourism now

Attractive scenery

Important fauna

Important flora

Religious/spiritual significance
Community development

Local subsistence

Employment

Sustain spp in sufficient nos
Clean, fresh water

Rare ecosystems

Rare, threatened, endangered spp
Biodiversity
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rotecled areas In PNG

2
2
<4
2 Underestimating
Monetary Value
and Community
== Development
<4

n

o% 10% 20% 30% 40% 50% 60% 70% 8o% 90% 1009

M very important important

I not important

Leverington, F.et. al, 2017. Assessment of management effectiveness
for Papua New Guinea’s protected areas 2017.



Conservation area

cathegories [dominant option in red]

KCA

MCF

MEC

WCA

T™C

KWA

YUS

CWM

KCP

WCF

MGC

KWM

LRB

LAK

Conservation success rated on 0 - 10 scale, low: |low medium |high

0-3, medium: 4-6, high 7-10

Legal form: indigenous, indigenous with ind ind/gov |gov
governmental in process, governmental

Conservation duration: short (<20 years), long |short long closed

(=20 years), failed

Top threat to conservation: logging, swidden logging |agric. hunting
agriculture, indigenous hunting “ .
Conservation focus on flagship species or entire |species |ecosyst.

ecosystem

Conservation area size: small (10,000 ha), large |small large

(>10.000 ha)

Population impacted by conservation area: small large

small (<0.1 ind/ha), large (20.1 ind/ha)

Remote area (travel to the nearest town <6 yes no

hours one way): yes or no

Conservation management & enforcement: ind ind+NGO [ind+gov
indigenous community alone, or with an NGO

Monitoring/research yes no

Funding/services delivery: indig. community ind ind+NGO Jind+gov

alone, with an NGO, or the government

Conservation income per person and year: low |low medium [high

(E<2), medium (£2-10), high (>£10)

Conservation income per ha and year: low low medium Jhigh

(£<0.25), medium (£0.25-2.50), high (>£2.50)

Business projects brought by conservation, conserv. |other both neither
others, both or neither

Services brought/improved by conservation: educ. health both neither
education, health, both or neither

Visits by tourists (>100 per year), researchers & Jtourism |research |both neither
students or neither

Top unsatisfied needs: roads, services (health, Jroad services Jincome |no data
education, etc.), income opportunities

Top benefits missed due to conservation: roads, Jroad mining none

mining employment, or none

14 conservation areas

top threat: logging

management: NGOs

research: yes

services: NGOs

business & services:
mixed results

services missed: roads



RESEARCH ARTICLE

Infrastructure expansion challenges
sustainable development in Papua New
Guinea

Wetsl
Mohammed Alamgir»'#, Sean Sloan', Mason J. Campbell’, Jayden Engert',

Regina Kiele®, Gabriel Porolak?, Thomas Mutton®, Ambroise Brenier®, Pierre L. Ibisch®,
William F. Laurance'*

Road Development Corridor

— Existing National Road ¥ N
=== Planned Missing Link e S
- 0 370 Kilometers
= Planned Other Route | ,




LETTER

A global strategy for road building

William F. Laurance', Gopalasamy Reuben Clements", Sean Sloan', Christine S. O’Connell’, Nathan D. Mueller*, Miriam Goosem',
Oscar Venter', David P. Edwards®, Ben Phalan®, Andrew Balmford®, Rodney Van Der Ree’ & Irene Burgues Arrea®

Distribution of roads Distribution of biodiversity

doi:10.1038/nature13717

Road building: desirable x undesirable
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How will Papua New Guinea look in 2050 or 21007

Will PNG cut down its forests?
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Anthropic grasslands: a completely useless succession stage towards rainforest
blocked by repeated anthropic fires.

Low biodiversity, low economic value, low ecosystem services.









Forest coverage v
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Primary drivers of forest cover loss: old (PNG & Africa) vs. new (Brazil & SE Asia)

m Logging

B Slash-and-burn
agriculture
mFire

Brazil

o Plantations
: m Mining
mlogging
mSmall-scale

agriculture
mlarge-scale

agnculture
O Cattle ranching

m Other

Wildfire

Commodity-driven Deforestation Shifting Agriculture =2 7 Forestry

B Commodity Driven Deforestation Shifting Agriculture [l Forestry B Wildfire B Urbanization Zero or Minor Loss

Curtis et al., Science 361, 1108-1111 (2018)



Share per commodity group

Carbon emissions from deforestation due to agriculture and forestry activities

Brazil

Rest of

Latin America

Rest of
Indonesia \sia-Pacific  Africa

T

100% +

75% -

50% -

25% -

0% -

542 Mt (21%)

228 Mt (9%)

0.7 1

62 Mt (2%)

106 Mt (4%)
58 Mt (2%)

94 Mt (4%)

22 2.6 Gt

One possible
future for PNG

- Forestry producls
Plant-based fibres

- Other cereals
VVegetables, fruit, nuts

I Oilseed products
~ Cattle meat

Pendrill et al. Global Environmental Change 56 (2019) 1-10



Deforestation patterns in the tropics

Settlement around the roads Larger blocks of forest cut for Small scale deforestation by
driving deforestation in the agriculture, mostly oil palm,  swidden agriculture on the
Amazon in NW Borneo Karkar Island, PNG




Trading in tropical logs [2007]

more sophisticated countries do not export unprocessed logs
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GABON-FRANCE
GABON-MOROCCO

BN

Tropical Industrial Roundwood 2007 (million m?).

No exports of raw logs from S. America
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Timber processing in Sabah (Borneo)




How will Papua New Guinea look in 2050 or 21007

PNG will never run out of food,
but could it fund its
development from agriculture?




10 tons of rice per ha and year x 3,800 kcal per kg; Human energy needs ~2,500
kcal per day. Intensive paddy field can energetically sustain 42 people per ha which
is 4x more than sweet potatoes
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Vietnam
Red River

UL | Sepik basin: 8,000,000 ha
| only a quarter of the area
converted to paddy fields

could feed 84 million

/ N people




TRANSITION FROM SWIDDEN AGRICULTURE

Increases incomes, improves health and education,
but decreases food security, access to land, equality and forest cover, and increases conflicts.

LABOUR DEMAND WATER QUALITY -

| CONFLICTS BON SEQUE N H
DEMOGRAPHIC STABILITY FOREST COVER [ [ [
CULTURAL IDENTITY BIODIVERSITY

SOCIAL NETWORKS
HEALTH & EDUCATION
ACCESS TO LAND

AGROBIODIVERSITY
WEED PRESSURE
INVASIVE SPECIES

FOOD SECURITY [ B ] 5 SOIL FERTILITY
EQUITY [ T THTT SOIL EROSION
INCOME i F— - . .
35 e A8 5 M 5 05 a5 -An -A0 -an -on n n 4an
NEGATIVE POSITIVE NEGATIVE POSITIVE
@ Swidden-reduced fallow O Managed fallows O Mixed fruit trees @ Grass pasture
B Swidden-reduced fallow O Managed fallows @Mixed fruit trees @ Grass paslure ) )
O Annual crops B Monocullure tree crops O Paddy rice @ Protected areas 8 Annual crope ¥ Monocuire tree crops  @Paddyrice @ Protected areas

Van Vliet et al. Global Environmental
Change 22 (2012) 418-429




Swidden-agriculture is inefficient but resulting diets are environmentally friendly.
We would need entire habitable land for agriculture to support German diet, and

1.5 planets for US or Australian diets.
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PNG crops: value of
genetic resources

i the entire banana
> stock in European
gl supermarkets
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GERMANY AUSTRALIA BRAZIL




All supermarket bananas are clones from several banana plants grown in 1830 in
the house of William Cavendish, the 6t Duke of Devonshire by their gardener Sir
Joseph Paxton, originating from Mauritius

Cavendish variety replaced tastier Gros
Michel which was wiped out bya fungus
Fusarium oxyporum - “Panama disease”.
Now that disease is adapting to
Cavendish...

Gros Michel Cavendish




Bananas of West New Britain
Papua New Guinea

Alliance

2 &CIAT

Rloversity

New Guinean banana genetic [EEE—_
pool will be important when
the next fungal disease comes

Google Earth
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Coffee (Coffee arabica): a shrub from
African rainforests that manipulates
the behaviour of a vertebrate species
Homo sapiens using an alkaloid
caffeine, originally developed as a
defence against herbivores.

Caffeine

Happiness is not a parameter of natural selection
100

10

=
{

0.01

0.001
0 1 2 3 4 5 6 7

No of children per woman

Coffee consumption kg per capita



The world is divided into coffee growers, coffee drinkers
and the Brazilians who do both
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Top 15 Coffee Producing

Countries

Countries with the highest annual production (60 kg bags)

Countries

01 <> Brazil

02 ™= Colombia
03 === Ethiopia
04 === Honduras
05 Peru

06 B Mexico

07 '@ Guatemala
08 === Njcaragua
09 * China

10 mmm IndOnesia
11 & |ndia

12 2= Costa Rica
13 % Vietnam
14 Z%&= Uganda

15 % Papua New Guinea

Source:- USDA Foreign Agricultural Service 2024/25

Global production of coffee keeps growing
PNG arabica coffee is in demand

Total, in million 60kg bags
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What ails PNG’s
coffee production?
Elections and
more

by Raymond Dorum, David Poka and Kingtau
Mambon

17 July 2023

Coffee exports (Kt)

DEVPOLICYBLOG Figure 1: Growth rates of PNG'’s coffee exports (1977-2022)

Year-on-year growth; election years highlighted
100%

Sorting coffee beans in the PNG Highlands
Export volume of coffee (1977-2022)

-40

80 1977 1982 1987 1992 1997 2002 2007 2012 2017

Source: Bank of Papua New Guinea quarterly economic bulletin statistical tables; PNG Economic Database
70 A ca el e

60
Coffee berry borer
. / * Al Overview
The coffee berry borer, Hypothenemus hampei, is a bark
e beetle native to Central Africa that has spread to all major

Highlands population more than doubled
" since 1980 but coffee production remains flat

0

coffee-producing regions worldwide, with the exception of
Nepal and Papua New Guinea. @

1980 2000 2020

2022




PNG farmers get 2-5%
of the final price of their
coffee beans sold in USA

Farmers are not getting a good deal for their cash crops

coffee K25
& coffee farmer 10 toea

1.0 :
q) “ o
8 4s- The Economics behind Coffee
B— . ﬁ&(()nl'k.\' PRODUCTION
8 O Coffee Cost
% 0.6 - ’ £010
(&)
[ -
o
S 04 -] Breakdown for a £2.50 cup of coffee
2
8_ Roaster
e 0.2 + z S costs &
o A SN margin
- o 8p
00 | e N | < o wesr
Maimafu Goroka & ol
B PNG farmer B PNG transport :.-_-'_.T;cg;iort
¥, Processor
O PNG trade ] overseas " 04p
... Grower Ip

chart
http://www.coffeehabitat.com/2
Shalene et al. BioScience 2014. 64:416-428  (06/02/what_is_shade g/



Many flavours of coffee commercial models:
how to part the willing rich customers from their money for tropical farmers

organic: caring about well-being of drinkers

fair trade: caring about well-being of farmers

shade: caring about environmentally-friendly agriculture
conservation: arbitrarily linked to conservation projects

YUS Conservation Area

In 2017, YUS farmers sold 45
tons of conservation coffee at
30% premium earning USS
80,000, i.e. $S24,000
conservation-linked income

Tree kangaroos:
® charismatic animals sell coffee!
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Returns on labour inputs to smallholder
for cash crops in Papua New Guinea

R. Michael Bourke

Table 1. Returns on labour inputs for some lowland and highland crops for smallholders in Papua New Guinea

Vanilla®

Kava

Betel nut®

Oil palm
Tomato?

Carrots’

Sweet potato

Potato, Irish®
SRC trees?
Balsa™

Nutmeg!

Cocoa, improved'

Galip nut
Peanuts'
SRC trees'

Cocoa, traditional

Arabica coffee

Tumeric
Cashew
Robusta coffee
Rubber
Cardamon
Pepper

Coconut

Rice

Patchouli

Cured pod
Dry root
Nuts
Fresh fruit
Fruit
Roots
Tubers
Tubers
Firewood
Round log
Dried nuts
Dried mace

Dry bean

Nut-in-kernal

Nut-in-kernal

Charcoal
Wet bean
Parchment
Wet root
Nuts
Parchment
Cup lump
Dry capsule
Dry corms
Copra
Paddy

Dry leaf

Period
to first
harvest
(years)

w B 1 =

0.3
0.4
0.3
0.3

I

~l

0.3

o

5

Yield?
(kg/ha)

240
2,500
4,800

12,000
7,000
9,000

12,000

18,000

10,400

200 m?
1,000

200
600
9,000
1,500
2,100
800
900
10,000
600
1,000
650
250
800
500
1,300
700

Price to
growers?
(K/kg)

200.00
20.00
4.00
0.75
3.00
2.00
1.20
1.80
0.90
35.00/m?
5.50
1.00
5.70
1.00
6.00
4.00
1.50
4.50
0.40
2.50
2.50
1.40
6.50
2.50
0.60
0.80
1.25

Gross
returns
(K/ha)

48,000
50,000
19,200
9,000
21,000
18,000
14,400
32,400
9,360
7,000
5,500
200
3,420
9,000
9,000
8,400
1,200
4,050
4,000
1,500
2,500
910
1,625
2,000
300
1,040
875

Cash
outlays?
(K/ha)

200
3,000
200
400
150
150
100
10,000
150
1,860
140

150
400
100
150
150
150
800
200
150
100
350
350
50
140
150

Net
returns
(K/ha)

47,800
47,000
19,000
8,600
20,850
17,850
14,300
22,400
9,210
5,140
5,360
200
3,270
8,600
8,900
8,250
1,050
3,900
3,200
1,300
2,350
810
1,275
1,650
250
900
725

Labour
inputs*
(person-
days per
ha)

290
295
150
70
225
215
250
400
170
115
130

80
210
220
220
40
275
330
150
275
100
200
325
65
215
200

Returns
(Kina/
person-
day)

159

127

123
93
83

57

56
54
45
43
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New crops of PNG: galip nut, Canarium indicum (Burseraceae)
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Metroxylon sago - the sago palm

mohnocarpic, S
reserves 3
accumulates as
starch in the trunk




Sago production

today on Sepik river, New Guinea

in 1860 on Ceram Island

(Alfred Russel Wallace, The Malay Archipelago)
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It is an extraordinary sight to witness a whole tree-trunk converted into food with so little
labour and preparation. A good-sized tree will supply a man with food for a whole year. The
labour to produce this is very moderate; in ten days a man may produce food for the whole
year. The effect of this cheapness of food is decidedly prejudicial, for the inhabitants of the sago
countries are never so well off as those where rice is cultivated.

The Malay Archipelago (1869) by Alfred Russell Wallace e
MALAY ARCHIPELAGO:

THE LAND OF THE
ORANG-UTAN, AND THE BIRD OF PARADISE.

A NARRATIVE OF TRAVEL,
WITH STUDIES OF MAN AND NATURE.

ALFRED RUSSEL WALLACE,

subsistence:

£

IN TWD Vols ¥l §

a present-day
hunter-gatherer
SOCietieS MACMlLiIT;‘:AND co.

1869,




Ipomoea batatas, b g B Syttt ared
Convolvulaceae,
sweet potato

™,

prehistone Himes fom
South Amenca by

<. ,‘
Rt Sy s oo

The length of PNG agriculture

®m kaukau ®™ nogat kaukau



How will Papua New Guinea look in 2050 or 21007

PNG rainforests:
a treasure chest of medicine?
PNG tumbuna save:
an under-used source of
information?




PNG — the global hotspot of linguistic diversity

New Guinea

T ) 11 million people
R A e o " 5 g . speaking

~1,000 languages

50% of New
Guinean languages
have 300-3500

[ aggs N5 speakers
Digital Elevation Model SIS e,
Value ‘\“\%-
High : 5149
u 0 250 500 km
L 1 |

Low : 0



" BIOLOGICKE
CENTRUM
AV CR

Alfred Kik
Language skills of

BIOLOGY famiag ¥\ PNG secondary

SO & school students

Proceedings of the National Academy of Sciences of the United States of America

Language and ethnobiological skills decline
6,190 students precipitously in Papua New Guinea, the world's most

392 languages

linguistically diverse nation

Alfred Kik*™', Martin Adamec” ), Alexandra Y. Aikhenvald® 1, Jarmila Bajzekova™ ', Nigel Bara'¥ 1,

Claire Bowern"", Robert K, Colwell", Pavel Drozd® ", Pave| Duda®, Sentiko |balim™“'"., Leonardo R. Jorge®,

lane Mogina" ", Ben Ruli’, Katerina Sam™“C , Hannah Sarvasy', Simon Saulei?, George D. Weiblen™, Jan Zrzavy" ",
and Vojtech Novotny™*"




Lae Secondary School:
the tower of Babel of our age

Grade 11 and 12 classes:
* 381 students speaking 126 languages

* two randomly chosen students speak the
same language in 2 cases from every 100



1.0

0.8

0.6

0.4

0.2

0.0

Language skills

s NoOne

Only passive
Poor active
Fluent use

PARENTS STUDENTS

Main drivers of language loss:
URBANIZATION
LINGUISTICALLY MIXED FAMILIES

my best friend at school
does not speak the
same language as me

my parents to do speak
the same language




Computer skills, and parent’s education,
are bad for the traditional knowledge of nature — such as birds

10 - —

Bird knowledge score
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483 names for cassowary
In Trans-New Guinea languages

?ahi; ?ahi; ?aipie; aiwal; aiyu; amama:ni'; amanani'; amanani(na); amwiys; amwiys; amwiya; amwiya; apokwasli; aruay; asa; asAu; augwaima; aumasi;
awa; awa; awa?; awani; ?ayma; ayuwar; bamuko; [beeho]; somoro; 'bendigorth; bia; bia; bia; bia; bia; bia; bia; bia; bihi; bije; 'boka; boke; 'boke; 'boke;
'boke; 'mbon; bulame?; bukemi; bukera; bundugwar; buyemi; &ep; dai; dai; dai; daso; dau'aia; de; dei; *diadi; *diadi; *diari; *diari; *diari; *diari; *diari; *diari;
diowa; diuo; diware; do'dza; 'dowjs; duba; duga; dugwa; duwo; dyuga; ‘e'e; egu; egu; egue; ehil; ehir; ehir; ehir; 'e:ipiei; eir; emban; emban; emban;
emban; em'ban; esil; *esir; esire; esre; ewar; faiulu; fumi; fyulu; gamay-; gayima; genagen; goluni; gu'a’; guia; guia; guia; guia; guia; guia; guia; guia;
gwaime; gwaim; 'hae:ni?; 'hae:ni?; hae'ni?; hawadi; he:gar; heira; heira; heira; heira; hamdmu; hdboru; hom'boru; hawadi; ikuway; 'iruwaru; isiwar; *i(u)va;
kafi; karim; karimeh; kasiwar; kasiwar; kasu; *kasuar; kasuari; kauli; kausar; kxa'wan; kawaune; ka'wane; kazua; keira; keira; keira; keira; kembo;
kenakena; 'khanth; kepiyo; kefi; kesowa; khewed; khklino; kiri; kimau; kimow; *kiri; *kiri; kisere; kivam; kivari; kiwa; kiwar; kiwar; kiwar; kiwar; kiwar; *kiwar;
*kiwar; kiwar; kiwa:ri; ; kiya; krizya; kiya'néfa; koange; kobri; kobiso; kobti; ko'd30; koja; ko'jo; ko'jo?; kokokoko; kokokoko; kokofe; komai; kosuwa; kou;
kou; kous; kous; koyabi; koyaib; koyeb; koyib; kpela; kapiya; krumbum; 'karu; we; ku; kau; kau; kubuk; "kud3u; kue; kui; kuiau; kuje; kuji; kujo; kuju; kual;
kumbuke; khumsoph; kura:gury; *kurumbum; kusua; kuwaira; kau'we; ku'we; kuwe?; kuwi; *ku(y)a; *kuly]a; kuyau; kwai; kwea; kwela; kwela; kwela; kwije;
KAWAT; laima; laima; laima; laima; lamya; layma; legi?; lem; magao; maiban; maiben; *maiben; manani; manani(na); manani(na); marukpi; marupki;
marupki"; masugun; matunumba; mayaw; imban; m'bandrre; ma; mbo; *mboke; me:b; mewa; ma:.gwa; mizeze; menani; menani; moke; moke; mona;
moyam; moyam; mAfupkt;, marupki; masogump; matsuyump; muia; muia; muia; muia; *muiam; *muiam; muiar; muian; muian; muiam; mujam; mujam;
mujam; mukjam; mufup; muuli-yo; *muya(N); muyan; *muyan; nadina; nadina; ndiimbu; nim’ando; nime; niminda; in; 'tanme; *(n,y)adina; *(n,y)adina;
[o?a; Jo?a; oba; ode; oiam; oiam; oiam; oiam; *oiam; oiyor; oloda; ofo'da; ofont; olo'na; dlona; ofoni; oloni; oloni; oldni; oloni; oloniq; omme; ondugu;
*(on)dugu; *onjuku; oraino; orina; oroina; orona; orona; oroni; oroniq; pasi; pi; pi; pi; pi; pi; pi; pi; pi; pi; pi; pi; pi; pi; pi; pi; pi; pi; pi; pi; piru; piru; piru;
pobobi; puele; puru; puru; qari; aruwai; aruwai; aruwai; sa'ni:B; sakyu; samamu; sambep; Asaw; sawar; sawari; SAbAp; ; sebep; sebap; seki; sesmbep; sep;
sikina; sa'nip! swo?a; so?a; sogep; sawa; sawokwikwik; taiber; taiwar; tarl; tdboro; tdbo'ru; toiys; to:ku; *tomboru; tomoro; tore; towe; tubor-e; tubuare;
*tubu[are]; tubuar-e; tumboru; *ude; udi; ugufua; ukail; ukura; umuis; undugu; unaru; unsim; u:ran; uro; horomi; urup; usar; u:sibo; 'ut-i; uyau; vasa;
vukera; 'waian; waifa; wama; wamak; wathwra; wayon; wi:a; wi:a; wiia; wia; wi.a; wiia; wiia; wi.a; wiia; widA; wida; wiskis; wolos; ?a'won; ?a’'won;
wor’'ibo; wapiya; WAtAlA; wulus; wauwa; yadina; yadina; yadina; *yadina; vyari; yaka; vyefi; yakubi; yakuway; ya?ubi; yubay; zaur; *zaur;
[https://transnewqguinea.orq]



Traditional plant uses remain poorly documented
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Indigenous Knowledge of New Guinea’s Useful Plants: A Review

RonriGO CAMARA-LERET™' AND ZOE DENNEHY'

0 400 kim

19,948 plant uses for 217 from 1,100 indigenous groups

>100 plant use records available for 2.5% of groups Kalam: ~500 plant uses
New Guinea: ~0.5M plant uses

Madang Province Language Map

Bdocumented O others

R. O. Gardner, Rec. Auckland Mus. 47, 5-50 (2010).



Most (84%) uses of a particular plant species to treat a particular illness
are uniqgue to a single language

language 1 language 2
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MANY OTHER W?'NAL .
AILMENTS L"

—  biological turnover — different plants 42% of interactions

]
=
]

Melanolepis multiglandulosa

cultural turnover — different uses for the same plant 42%

. .. . shared plant—ailment uses 16%
Valid medicinal uses will converge

between languages:

a particular plant species always used

Camara-Leret & Bascompte 2020
for the same treatment doi: https://doi.org/10.1101/2020.12.03.407593




Rainforest bioprospecting needs encouragement
it is not the golden opportunity companies are fighting for
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Bioprospecting Research
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Trends in Bliotechnology
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How will Papua New Guinea look in 2050 or 21007

Can PNG research play in the
international league?




The Economist

Good news:

PNG is fairly democratic

and

enjoys excellent academic freedoms
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Figure 1: The State of Academic Freedom in 2023 (0-1, low to high)



nature index

Log Nature Publ. Share Index 2020

Research productivity of Papua New Guinea:

adequate to its economic situation (but it could do better!)
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The main problems of PNG research [other than amount of funding]:

- low number of postgraduate students

[costs, lack of stipends]

- high teaching load of university staff

[no of staff]

- isolation between universities and research institutes
[cultural issues]

- low interest in and capability for international collaboration
[cultural and organizational issues]

- research funding goes to institutions not a grant agency
[cultural issues]
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PNG: Tertiary (end secondary) education is too limited (and elitist)

Share of the population with tertiary education, 2020

% age cohort

80
70

60
50
40
30
20
10 .
0 I

Grade 8 Grade 10 Grade 12 Tertiary Postgrad Nodata 0%  10%  20%  30%  40%  50%  60%  70%  80%  90%  100%

2023 final grade exams:

141,366 grade 8 students (69% of the age cohort)
76,571 grade 10 students (31%)

31,252 grade 12 students (16%)

10,007 accepted tertiary students (5%)

Approx 200(?) Accepted postgraduate students (0.1%)

Source: DHERST PNG



researchers |:| postdoctoral researchers |:| postgraduate students |:| technicians |:| babies
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Biological publications on PNG and Australia: serious lack of PNG scientists
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Nature Index 2015-22 author share

Share of PNG authors in top research publications 71 PNG scientists (from 1.4M in total)

(the Nature Index) by institutions are listed in the AD Scientific Index
of the world’s most productive
4.0 scientists 2023
3.5 No. of scientists
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Article

New Guinea has the world’srichestisland

flora N o

99 authors,
4 from PNG

[note also the
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Aninventory of plants for
theland of the unexpected

Vojtech Novotny & Kenneth Molem

New Guinea has the world’s richestisland flora, according to
the area’s first plantlist catalogued by experts. Completing
thislist poses a formidable challenge that New Guineans are
best placed to take up.




Mt Wilhelm:
one of the six
, \ most diverse
D | § .
O, areasin the
o g world

GLOBAL BIODIVERSITY: SPECIES NUMBER OF VASCULAR PLANTS

Mg 1208 wWar W 50t an 2 20 0% g 0 120° 129 40 10 10




Papua New Guinea

200
f 15 neglected by research
gm but has much to offer in
& biology, geology, medicine...
: =

Mt, Kinabalu Mt Kilimanjaro Mt. Cameroon Mt Wilhelm

W Biodiversity mOthers

Research publications (1975-2020) from four prominent
tropical elevation gradients: Novotny and Toko, 2021




Swire field research station in Wanang 50 ha CTFS forest plot Wanang
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National Forest Inventory:
Insect and bird surveys
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Research Conference on PNG Mu
National Forest Invento

Uary. 2018
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ExxonMobil Environmental Impact Survey of the LNG Project
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% .. Monitoring rainforest regeneration along the pipeline
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