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Plant Diversity Assessments

167 plots at 56 locations
of 12 countries

@ Surveyed (2011- 2019) 7

Brunei Dalussalam (UBD)

Kuala Belalong FSC
Cambodia (FA)

Koh Kong, Bokor, Seima, Siem Reap, Kg
Thom, Kg Chhnang
China (Guangxi Univ.)

Jiuwanshan NR
Laos (NUolL)

Nam Kading NPA, Nam Ha NPA, Phou Khao

Khouay NPA, Dong Hua Sao NPA
Vietnam (ITB, Dalat University)

Ba Vi, Fan Si Pan, Vu Quang, Bach Ma,
Ngoc Linh, Bidoup Nui Ba, Hon Ba
Thailand (BKF, KU)

Doi Inthanon, Phu Kradueng, Maeklong,
Kaeng Krachan, Khao Soi Dao, Khao Luang,
Khao Yai
Myanmar

Chin, Lampi Island, Indawgyi, Tanintharyi
Malaysia (FRIM, RDID, BRC)

Fraser’s Hill, Pasoh; Batan Ai, Bintulu, Kubah,
Lambir Hills; Kinabalu
Indoneseia (LIPI, Andalas Univ., Hasanudin

Univ.)

Gn. Gede Pangrango NP, Gn. Halimun
(Java), Bantimulung Bulusarung (Sulawesi),
Gn. Gadut, Pekambaru (Sumatra), Mandor,
Serimbu (W. Kalimantan), Bukit Bangkirai (E.
Kalimantan)

Phillipines (DENR)

Banahao




A standardized belt-transect method

"y 1 Alt. 1014 m |] Alt. 529 m
=to record all vascular plants within 100 x 5 m o m

to record Height and DBH for trees above 4 m tall |
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100m species accumulation curve
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(1) Colliect plants and record data, (2) Taking (5) Identifi/ the plant species based on herbaium
photos, (3) Collect leaf pieces for DNA analysis  specimens, literature and DNA barcoding
and (4) Make voucher specimens.

\ 7
(6) Study on taxonomy, ecology, phylogeny and biogeography; Picture guide, Database, etc.
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Recording all species in 100m x 5m

An example of transect record: data from Nam Kading National Park, Laos

4 ID no. Family Field name 0-10m 90-100 girth[cm] height[m]
100m 73 56 Moraceae Streblus 1 o1 8
74 Fabaceae Callerya 1 107.4 20
75 57 Urticaceae  Poikilospermum 1 6 15
76 58 Melastomatac Memecylon 3/\ 1 7.8 4
77 59 Ebenaceae  Diospyros 77 /\ 1 19 7
18 60 Cannabaceae Girronierra ? 1 8.9 4
79 61 Fabaceae Archidendron i E 1 14 6
80 62 Achariaceae Hydnocarpus ilicifolius 1 62.9 12
450 212 Phyllanthacea Aporosa 1
451 213 PolypodiaceaeDrynaria 1
452 Asparagaceae Pelliosanthes 1
453 Annonaceae Polyarthia 277 1
454 Opiliaceae Urobtoria siamensis 1
455 Cannabaceae Gironniera ? 1
456 Anacardiacea¢ Melanochyla 2 1
457 214 Sapindaceae Nephelium 1 14.8 7
1l 458 Celastraceae Lophopetalum 1 10.8 Ji

5m «—



Scientific name: Lauraceae Machilus

Scientific name: Moraceae Streblus 1t d
Local name: recor Local name:

No. L56 No. L100 m Kading Line 1
#

Last record

Scientific name: Myrtaceae Syzygium
Local name: Local name:
i ine No.L214

No.L173
#




Vascular Plant Species Richness / Transect (500 m?)

132-185 ,146,148 139 ‘f’
96, 267 135, 202, 2074
® 92.208 Q?
¥ o . 094/ 71-139
o 19 59,233
56-8% /’5?/ 83, 200
-17(9 44 190, b
=l ‘ 3 ]
134-230~1 ¥ 115 144 08-251
72,200 ;1158
186192 ; J— 149-2
201, 22! o T 142- 341
88 2394

£
159-276
80 233117 449, ‘ m

952 100 ° 105 ° 110° 115° 120 ° 125°

Plant diversity hotspots estimated from
specimens in 7 families. Raes, Guan,
Welzen & Yahara (2013)

(100 x 4 m) =,

Fig. species richness observed in one transect line (500m?)
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A PCR-based procedure for SNP discovering and their
genotyping using next-generation sequencing (NGS).

Overview

*PCR-based (multi ISSR-PCR) SCIENTIFIC REP{IRTS

=applicable to low quantity DNA Lo i
-~1000< SNP discovery & typing T e i
=without prior genetic info.
*Applicable to a wide range of species
=without any optimization

Advantages

*Quick: 3 days for 192 or more samples
-Simple: 2 PCRs for library construction
*Low cost: ca. 10 USD/sample

7t International Legumue Conference (29 Aug.-2 Sept. 2018, Sendai)

MIG-seq and multiplexed DNA barcoding

: an efficient combination for molecular phylogenetic analysis

Yoshihisa Suyama?®, Ayumi Matsuo?, Shun Hirota?, Chika Mitsuyuki®, Tetsukazu Yahara®
aTohoku University, °Kyushu University

MIG-seq: Multiplexed ISSR Genotyping by sequencing Multiplexed DNA barcoding

A simple and economical protocol to detect sequences of ITS
and several cpDNA regions together using one run of NGS.

Overview

*Multi PCR of ~5 or more regions
=psbA-trnH, rbcL, trnLY*Aintron, (matK),and ITS1&2
*~500 bp sequences for each region
=~250 bp from both ends
*Applicable to a wide range of plant species
=without any optimization

Advantages

*Quick: 3 days for 384 or more samples
Simple: 2 PCRs for library construction
*Low cost: ca. 2 USD/sample

Highly reduced representation library

"* a 30
Anchor for the 2 PCR primers NDNA Anchor for the 2* PCR primers

1 PCR: Forward pﬁmeM”"*“" 14 PCR: Forward P"""*’\L

y nome DNA PCR 1§ E—— y Multiplex PCR 8 E—
Multiplexed PCR with Celone £ Genome DNA SSR ISSR region SSR d PCR with 5 Genome DNA  Speciic primer region  Target region  Specific prmer region
tailed ISSR primers i tailed specific primers 1 —— -

£ %= = Reverse ey, — = Reversepim
wsia2 ==
[ —=—= = = e

Multiplexed Amplicon library



Proportion of new species in Lauraceae

Lauraceae

Actinodaphne Neolitsea 79% (54/68) 56% (133/238)
2 g ’

Litsea (not assessed)

Cryptocarya
52% (14/27)

Cinnamomum Machilus 87% (34/39)

30% (31/104)

Not assessed: Alseodaphne, Beilschmiedia, Dehaasia, Nothaphoebe, Phoebe etc.



A new genus is discovered in Lauraceae

[(————= | Litsea

Neolitsea

> Neoactinodaphe hongiaoensis

Actinodaphne




Scientific name: Lauraceae Neoactinodaphne hongiaoensis, gen. & sp. nov.

Local name:
No. V11345
# Tagane photo




The area from Bidoup-Nui Ba NP to Hon Ba NR

This area has the highest plant species diversity in Indochina Peninsula

Chu Yang
Sinh National
Park
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Plant diversity surveys in Bidoup-Nui Ba National Park

e Belt transects (100m x 5m); all life forms
— Line 1 (1533m)
— Line 2 (1807m)
— Line 3 (1602m)
— Line 4 (1905m; Mt. Langbian)

* Plots; only trees
— Yellow Plot (1680m, Dinh Gia Rieng, 50x50, Y1-814)
— Pink Plot (1666m, Hongiao, 100x10, P1-1000)
— Blue Plot (1455m, Giang Ly, 30x50, B1-653)
— Langbian Plot (1924m, Mt. Langbian, 30x50, L1-493)
— Cong Troi Plot (1866m, 30x50, C1-703)

A total of 2528 specimens collected



Scientific name: Lamiaceae Clinopodium sp.
Local name:

No. V10079 Vietnam_Bidoup Nui Ba
Cong Troi (alt. 1884 m)




Scientific name: Lamiaceae Clinopodium sp.
Local name:

No. V4291

it

Bi Doup Nui Ba
Outside (alt. 1634 m)
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Scientific name: Lamiaceae Clinopodium gracile (Benth.) Kuntze
Local name:

No. V5363

il

Vietnam_Fansipan
Outside (alt. 1293 m)
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100

C. micranthum ssp. fauriel

C. micranthum ssp. micranthum

I C. multicaule
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, Clgra-V4760
—+ Clgra-1G01424
—,Clgra-TGK0136
Clgra-JPN3320
B9 84155 Clgra-JPN2793
2 Clgra-JPN3165
100[55; Clgra-JPN2820
803— Clgra-JPN1270

0.01)

I C. coreanum

g5 ClacKAGO17620 rersrrrrassreees C laxiflorum (Taiwan)

C. chinense

C. japonicum

» C. gracile from N Vietnam

C. gracile

C. sp. (Vietham)

> C. sp. nov. from Bidoup



Scientific name: Urticaceae Pellionia sp.

Local name:
No. V7178 Vietnam_Ba Vi NP

#
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Local name: A A5 >

No. JPN3291

9

Miyazaki

(@ Kaeda Valley, Miyazaki City,




MIG-seq tree of Elatostema subgen. Pellionia

100
E. scabrum group
100
— Pepse-V7053 o« . . .
700 L Pepse V7178 > “E. radicans”in N Vietnam
100
59 | E. bidoupense
& ' E. petelotii
100
Pedis-\4780
77
100 58 ' E. cavalieri
100 L Pegra-V6096
—— Petet-V7115
100, o
100 100 E.. nichinanense
o E. yoshiei
100 — Pehyu-JPN1999
100 L—=——T E. brevifolium
100 iz -
— :| E. minimum
100 .. . .
| E. minimum-miyazakiense
100 100 . .
L] I E. miyakonjyoense
" |6 — Pemzk-JPN3235
100 Pemkj-JPN3199
5 Perad-KAG022826
Peari-JPN3312
—1E. miyazakiense
73 . _ . .
== e radicans > E. radicans in Japan
—_

0.1a



Scientific name: Urticaceae Pellionia pseudoradicans sp. nov.

Local name:
No. V7178 Vietnam_Ba Vi NP

Roadside (alt. 700 m)

#




MIG-seq tree of Elatostema subgen. Pellionia

100
E. scabrum group
100
— Pepse-V7053 o« . . .
0L Pepse 7178 » “E. radicans”in N Vietnam
I
59 I E. bidoupense . . .
- Pe “E. radicans” in S Vietham
1 F_petelotil
T '
Pedis-\4780
77
100 58 ' E. cavalieri
100 L Pegra-V6096
—— Petet-V7115
100, L
100 100 E.. nichinanense
P E. yoshiei
100 — Pehyu-JPN1999
100 Le=——7E brevifolium
100 iz -
— :| E. minimum
1I:II:I - - - -
| E. minimum-miyazakiense
100 100 . .
L I E. miyakonjyoense
" |6 — Pemzk-JPN3235
100 Pemkj-JPN3199
i Ferad-KAG022826
Peari-JPN3312
—1E. miyazakiense
73 : _ . .
== e radicans > E. radicans in Japan
—_

0.1a



2 [J’ebld-\"4390 _ _ _
100 5,041 pebid-v7970 E. bidoupensis sp. nov. from Bidoup

003 Pebid-V8121

J&Pfew‘woag E. petelotii from Bidoup
08 u.mPepei-Vg?Qﬂ

Pedis-va780 E. dissectum from N Viethnam
77 — Pecav-V3504

0.0 E. cavalieri
100 % Pecav-V3316
0.10 TPl pegra-ve096 E. grandiradicans nom. nov.

0.07 | 0.05
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100 d | Penic-JPN1924
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Scientific name: Urticaceae Elatostema bidoupensis sp. nov.

Local name:
No. V4390 Vietnam_Bi Doup-Nui Ba NP

Outside (alt. 1489 m)

#




2 [J:'ebld-\"4390 _ _ _
100 5,041 pebid-v7970 E. bidoupensis sp. nov. from Bidoup

003 Pebid-V8121

J&Pfew‘woag E. petelotii from Bidoup
08 ) mPepel-VQ?QO

Pedis-va780 E. dissectum from N Vietnam

77 — Pecav-V3504 .. )
.0 E. cavalieri from C Vietham
100 @ﬁ— Pecav-V3316
1oz

03

210 —- Pegra-v6096 E. grandiradicans nom. nov. from S Vietnam
0.07 . .
e Petet-V7115 E. tetramera from N Vietham
Gﬁl Penic-JPN1912
100 d | Penic-JPN1924
0.06 0.07
100 o mPemc-JPN1919
0.20 Peyos-JPN2000
100 I 4] Peyos-KAG089376
0.08 - Pehyu-JPN1999
‘ﬂﬂuﬁu Pebre-TGK0577

0.17 ml}:’ebre-KAGOg{}?w

_ 0.02hq £ Pebre-KAG087629
Pebre-KAG095528

0.00 |
_ u.mPEbre KAG087455
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Scientific name: Urticaceae Pellionia petelotii Gagnep.

Local name:
No. V9790 Vietnam Bidoup Nui Ba

i Giang Ly (alt. 1460 m)
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100 JPNO330 .
s 1 onoass | H. acuminata

002

.- m— JPN2063 ssp. acuminata

o T JPN2336

53 JPNO908
%0 mpwm 92
100rt— JPN1708

o L JPN1799

JPN3301 : H
KOS I Shikoku lineage

+ JPN2980
o PN2404 IH. serrata

T 100 JPN3303
 JPn3ao2 IH. macrophylla

62 100 JPN1983 . : ..
— —m—l_n;_"‘__TAG 1200 IH. minamitanti
e JPN1982 srrrrrrarraraniarannes H [uteOvenosa 2

100 100z JPN1980
010 005 !_m JPN2931 I H SCGndenS

100 96

— ] JPNOS01 | H. luteovenosa 1 Chinenses

98 = JPN0378

TOT A*J_w{ﬁ(g?g I H. kawagoeana
R 100p%: JPNO528
_ el I H. grosseserrata

.01

T JPN2415 cvuvnunsnnsnnssnsnsnsnssnssnnssnsnnsssnsnssnnnnnnns H. hirta I Hirtae
1001 V4997 H. davidii
100 o | . . i
- V4959 H. indochinensis

—or— V8372 H. (Dichroa) sp.

ssp. australis

ssp. yakushimensi§ | Macrophyllae

100
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—Difer-vga72|  H. sp. nov. (Bidoup, Vietnam)
%2 — Hyhet-V5274

‘ D. hirsuta 1 (Vietham)
100 0.p 0— Dihir-V4778
" Dilat-T2562 D. latifolia 1 (SE Thailand)
100 | "% 100 — Dilat-1J0710
.0 ] ] .
=] - Dilat-1/0026 D. latifolia 1 (Java, Indonesia)
— Dihir-L0814
_ Difer-T1340 D. hirsuta 2 (Laos, N Thailand)
.0
) 0ol Difer-T0259
0.0 0.0
100 — Difer-V7853 _ _ _
0.1 L D,fer.V8135 D. febrifuga 1 (Bidoup, Vietnam)
Difer-V6797
100

= 100 —— Dilat-K3902
——— Dilat-K0608
.0 [ 100 —— Difer-V3674 :
100.2 OT 0.1 ?)ufir-vzgm D. fe.brlfuga 2 |
(C Vietnam, Laos, Kalimantan)
Drfer-L3409
— Difer-L2858
Difer-L1882
0_'0 Difer-L2488




Scientific name: Hydrangeaceae Hydrangea (Dichroa) sp. nov.

Local name:

No. V8372 Vietnam Biduop Nui Ba
Yellow Plot (Alt. 1669 m)
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Scientific name: Hydrangeaceae Dichloa febrifuga Lour.
Local name:

No. V5575

&

Vietnam_Vu Quang
roadside (alt. 43 m)
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Conclusion

* We can efficiently explore the flora of a particular
area by collecting all species including sterile
plants within plots of 100m x 5m placed along
altitudinal gradients and identifying them with
MIG-seq.

* MIG-seq analyses using both Japanese and SE
Asian samples are promising, in the current
situation where we cannot go out in the field.

 Many new species of vascular plants remain to
be described from both Japan and SE Asia. Most
of them are threatened. We should hurry to
describe new species.
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