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Abstract: As an important component of biodiversity, rare and endangered plants are one of the core contents of conser-
vation biology. Madhuca pasquiert, a rare species currently, is regarded as VU (vulnerable) species in the IUCN Red
List and listed as a kind of national key protected wild plants (II) and wild plants of extremely small population. Tt is
also a kind of rare oil tree species and precious timber species with high medicinal value. Due to the global climate
change and the habitat fragmentation, it is rather important to study the current situation of M. pasquieri and formulate

relevant conservation strategies. Based on the data of specimen records of herbariums, this paper mainly introduced the
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natural geographical distribution of M. pasquieri, compared population and community characteristics of the main distri-
bution sites of M. pasquieri and systematically analyzed the current research and protection at domestic and overseas. The
results are as follows: (1) With a wide range of vertical distribution from 200 to 1 400 m above, wild populations of
M. pasquieri are mainly distributed in North Vietnam, South Guangxi, Southwest Guangdong and Southeast Yunnan. (2)
The community of M. pasquieri forest has abundant species in tree layer, shrub layer, herb layer and vine layer. M. pas-
quieri is the dominant species in the main forest layer or important companion species in acid rain forest in Guangxi. (3)
Mainly scattered in the warm and humid habitat, M. pasquieri is tolerant of drought and barren environments with kras-
nozem and laterite soil. It is concluded that the research of in situ and ex situ conservations, chemical composition and
artificial cultivation of M. pasquieri have been carried out. However, these researches are still in primary stages. The fol-
lowing are hoped to be strengthened in the future: The supplement of the distribution information, field investigations
with long-term experiment and the reintroduce of M. pasquieri based on in situ and ex situ conservations. Furthermore,
molecular biology techniques are needed to strengthen the breeding, propagation and cultivation techniques of M. pasqui-
eri, and can be actively developed for economic value and can be applied in landscaping.
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Table 1 Habitat characteristics of Madhuca pasquieri at different altitudes
@}Z{ i% Habitat
Altitude
(m) J V4 Guangxi J" % Guangdong ZF Yunnan
200~ 600 IO BEAR Al A B AR A L KSR B AR R BRAR MRS 1L | 1 T3 A
Mgkl A4 L (£l Woodland, forest margin, Seldom
Top of mountain, woodland, stone mountain, valley, dense forest, mountain, mountain top
on the stone, top water side, road side, beside valley, shrub edge
mountain, alcove, hill (earth piled hill)
600~1 000 Lk J# M UL I MR DA
Mountain, brushwood Seldom Mountain, dense forest,
brushwood
1000~1400 W% Bk Y AR V) I Y N CIB ) AN N

Valley, sparse forest

Forest, stone edge, Forest, woodland

woodland, riverbank

F*/KIE Tree layer o4 <

SERZ Shrub Iayer-<L )

B KJE Herb layer {
A REIE Mineral soil E

FRIKFBEZE Forest cover

— 24 m

SE 12m

BT PO AR o LSRRI AR SRy 32 A 24 P AR 45 A ) T ]

Fig. 1  Structure section of seasonal rain forests dominated by Madhuca pasquieri in acid soil regions of Guangxi
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Fig. 2 Community characteristics of Madhuca pasquieri at Hekou and Pingbian Mountain in Yunnan
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Table 2 Research overview on Madhuca pasquieri

N %
Content Main result

Country Reference

AL PR

In situ conservation

TET PSR HARDRAP X, TR B PR L A AR P X it Ll 3 AR IR X Hh ]
PHEATTE AP X M IO PR P X ST R China

ERW, 1994 XBAAE
2010; B 445 2013

Nonggang Nature Reserve in Guangxi, Guangdong Luofu Mountain Nature
Reserve, Dinghu Mountain Nature Reserve, Yingde Shimentai Nature Re-

serve, Lianzhou Tianxin Reserve.

TR

Ex situ conservation

bl R T A SRR R I X T

Guangdong Trees Park, Arboretum of South China Agricultural University,
Yunnan Xishuangbanna Botanical Garden, South China Botanical Garden,

Tam Qui Natural Madhuca Reserve.

b2 5y
Chemical content

AW NO A B EZ I

IR Bl AR AL R AR | 7 W P SRR A A B | A e AR ) I

DB IR AR - 482 JCH W L A R, AT S R S A ST ]
098 P2 2 P 19 555 30 5 41 IO 19 — TSl A 85 SRR, R AE ST 0 B Ak Korea

/524, 2006

China S KM AL 7 12006

(http ://herbarium.
schg.cas.cn/)

Hoang et al, 2015, 2016

Pyrrolizidine alkaloid and madhumidine A were isolated and identified from
leaves of Madhuca pasquieri, and their anti-inflammatory and cytotoxic activ-
ities were studied. A new high-monoterpenoid glycoside was extracted and
the effect of isolated compounds on NO production were studied.

SR
Cultivating technology
germination of the seeds.
i 57 W

Seed seedling

A KRR,

HRAE SR AR T 5 25 PR 5, NI RN ARS H I

Container seedling can be promoted, according to the characteristics of fast China

SRR ZE W UIAR AL AR B HEARAS 2~ 4 em, MUTE ZR IR 8, AR AR M A bR i

S KHI, 1990

MRS, 2015
China

Keep the radicle 2—4 ¢m with the highest survival rate and the biggest root

and plant growth of M. pasquieri.

TRLEE JH3a SORR R R P38 2 BOE IR EE R 53.7 C L ARIR M BRI EE R -4.0 C, I BN AR, 2013a
Temperature stress Semilethal temperature( LT50) is 53.7 °C, the cold LT50 is —4.0 C. China

R ria R 38 X 2R IR AR 1 S R I HEE4E 2014
Transplanting stress Transplanting stress has little effect on M. pasquieri. China

NaCl Jip38 NaCl ¥ BE 8y , S AR T 0 S5 28 F [ R i R S 2 B bk i) A1 f5 438 | FE LA, 2014

Nacl stress

Higher NaCl concentration means later germination beginning time, later oc- China

curring time of maximum germination amount, shorter interval and lower

maximum germination amount.
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2015) .
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VIR BE (50 mmol « L) & N i@ A F F i &,
FEARVR B Y NaCl W38 N 9 A B 7 25 4 K 48 b
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ETAE 33 = 2 PR 4P 18 it AH i AH B, A3 BT 52 B
X A A RS

5 4k

SEIRAR T BUARF A Bl TUCN 45 53 v i1 18 45 %
N VU Gy fi, A6 FE ) o 58 R B LR AR )
(11 Z8) Rtk /s b 3 SEF AR AR, 2 A 10 A Ao
FIES B0 HIRE B B, B s ) 25 A M, fE 4



7 BB . 0 WG ALY SO A A 25 i 5 o 873

BRAARAZ AL A A BT AR AL Y R R AR A B
1 J IR A ) BEAR AT 58 A 22 PR 4P S o H R [
PNAME SRR LR ST PR N T
AREEHH O IR T — 2058 TAE (A3 T 914
Brie, SETHIARI LR, F— 2 @ EH
A SRR A (5 L, JT R B S v 7 A A, JFORE
Mo PR AT PR R LA HLES 5, IR N 2 1A
EZ o NS SRR Vi RS N R T)
FE , A5 R B TR AR B AT S8 AR 3

SE R

ADHIKARI D, BARIK SK, UPADHAYA K, 2012. Habitat
distribution modelling for reintroduction of llex khasiana
Purk. a critically endangered tree species of northeastern
India [J]. Ecol Eng, 40(3) . 37-43.

ARAUJO MB, PETERSON AT, 2012. Uses and misuses of biocli-
matic envelope modeling [J]. Ecology, 93(7): 1527-1539.
BIN YM, SUN X, LI L,et al, 2015. The effect of taproot—
cutting treatments on seedling growth of Madhuca pasquieri
[J]. Guangxi For Sci, 25(1): 63-66. [ =M, IhE, 2
B 45,2015, AN[A) 25 B VIR AL BT SRR B R 2R K

kg [J]. PRk RE,25(1) :63-66. ]

BULLOCK JM, HODDER KH, 1997.
challenges and lessons for basic ecol [J]. Trends Ecol Evol ,
12(2) ; 68-69.

CARDINALE BJ, DUFFY JE, GONZALEZ A, et al,
2012. Biodiversity loss and its impact on humanity [J]. Na-
ture ,486(7401) . 59-67.

CHAPIN FR, ZAVALETA ES, EVINER VT, et al, 2000. Con-
sequences of changing biodiversity [ J]. Nature,405(6783) .
234-242.

CHEN LE, YU SX, MIAO RH, 1997. Rare and endangered
plants and their distribution in Guangdong [ J]. J Trop
Subtrop Bot, 5(4): 1-7. [ B Bk, 4c1ih 22, 2L #,
1997. )" R4 M B RERWfG RY R S - A [J]. 34
AR )41, 5(4) :1-7.]

DENG HG, WEN ZT, MIAO SY, et al, 2010. Species diversity

of wild rare and endangered plants and characteristics of

Reintroduction

Erythrophleum fordii community on Luofushan [ J]. For Sci
Technol Guangdong, 26(3): 35-41. [ X34EH% &8, &
Ay 25,2010 JAREIFILES WG 2 FEPE oAk R
PEERHE [T, T AMORHE,26(3) :35-41.]

DUNG NT, WEBB EL, 2008. Combining local ecological
knowledge and quantitative forest surveys to select indicator

species for forest condition monitoring in central Vietnam

[J]. Ecol Ind, 8(5) : 767-770.

ENGELMANN F, 2011. Use of biotechnologies for the conserva-
tion of plant biodiversity [ J]. In Vitro Cell Dev Biol—Plant
47(18I) . 5-16.

FAN P, FEI H, SCOTT MB, et al, 2011. Habitat and food
choice of the critically endangered cao vit gibbon ( Nomascus
nasutus ) in China; Implications for conservation [ J]. Biol
Conserv, 144(9) . 2247-2254.

FRANZKE C, DUONGUONG TP, HOLLSTEIN E, 1971. Fatty
acid composition of wild seeds of wildly growing oil-bearing
plants of Vietnam [ J]. Fette Seifen Anstrichm, 73 (10):
639-642.

GASHI B, ABDULLAI K, SOTA V, et al, 2015. Micropropa-
gation and in wvitro conservation of the rare and threatened
plants Ramonda serbica and Ramonda nathaliae [ J]. Physiol
Mol Biol Plant, 21(1) . 123-136.

GODEFROID S, PIAZZA C, ROSSI G, et al, 2011. How suc-
cessful are plant species reintroductions? [ J]. Biol Conserv,
144(2) . 672-682.

GRIFFITH B, SCOTT JM, CARPENTER JW, et al, 1989.
Translocation as a species conservation tool ; status and stra-
tegy [J]. Science (New York) , 245(4917) . 477-480.

HOANG LS, TRAN MH, LEE JS, et al,2015. Anti-inflammatory
activity of pyrrolizidine alkaloids from the leaves of Madhuca
pasquieri (Dubard) [J]. Chem Pharm Bull (Tokyo),63(6):
481-484.

HOANG LS, TRAN MH, NGUYEN VT, et al, 2016. Isolation
of a new homomonoterpene from Madhuca pasquier: and
effect of isolated compounds on NO production [ J]. Nat Prod
Comm, 11(6): 729-732.

HUANG J, CHEN B, LIU C, et al, 2012. Identifying hotspots
of endemic woody seed plant diversity in China [ J]. Divers
Distrib, 18(7) . 673-688.

Journal West China Forestry Science, 1979. Madhuca pasquiert
(Dubard) Lam [J].J W Chin For Sci, 1: 1-5. [ FH&B#0
P g 500, 1979 HARAEA: [T]. PEMAROL R, 1,
1-5.]

KHAN S, AL-QURAINY F, MADEE M, 2012. Biotechnological
approaches for conservation and improvement of rare and en-
dangered plants of Saudi arabia [J]. Saud J Biol Sci, 19(1) .
1-11.

KIEN N D, HARWOOD C, 2016. Timber demand and supply
in Northwest Vietnam: The roles of natural forests and
planted trees [ J]. Small-Scale For, 16 65-82.

LI JF, LI RF, YAN RB, et al, 2014. Nacl stress’ impact on
seed germination of Madhuca pasquieri [ J]. J Guangxi
Agric, 29(4):27-29. [ Z= 8 JL, 2= H &, ™ 50k, &,
2014. NaCl et SEFRIATR 58 A B [T]. ) P47
##%,29(4) :27-29.]



874 OO0 M W

38 &

LIU N, ZHU W, SUN Z, et al, 2014. Canopy size dependent
facilitations from the native shrub rhodomyrtus tomentosa to
the early establishment of native trees Castanopsis fissa and
Syzygium hancei in Tropical China [ J]. Restor Ecol, 22
(4) . 509-516.

LI YY, SIMA YK, FANG B, et al, 2003. Current situation and
evaluation of the national key protected wild plant resources
in Yunnan Province [ J]. Acta Bot Yunnan, 25(2): 181-
191. [ 20, 7 ShokRE, Jr i, 55,2003, = RH E R E A
TRAEFE R IR IR S5 [T s R AT, 25
(2):181-191.]

MIAO SY, HUANG JL, TANG ZX, et al, 2013. Studies on the
rare, endangered and national key protected plants at
Tianxin Natrual Reserves of Lianzhou [ J]. J Guangzhou Univ
(Nat Sci Ed), 12(5): 29-34. [ B4, w41, HER,
85,2013, JZRE N L PR 47 DX A A O 3P A 0 0T 5
3] TINRA A2l ( A SRR L 12(5) :29-34. ]

MIAO SY, WANG HL, HUANG JL, et al, 2008. Population
characteristics of some wild rare and endangered plants in
North and Northeast of Guangdong Province, China [J] J
Trop Subtrop Bot, 16(05) : 397-406. [ 24, T)E 8k, ¥
G ¥ 45,2008, BAL A E AR AL T UG B AR AR Y
FRBEHHE (1], S92, 16(05) :397-406.

MO ZC, JIANG H, ZHANG XG, 2013a. Extreme temperateure
stress on dominant trees of Syzygium hancei forest along
Guangxi coast [ J]. Guangxi Sci, 20(1): 48-51. [ 7K,
et K5 [ ,2013a. ] VU L1 B B 32 2R A
BEra [J1. 7 P9R,20(1) :48-51. ]

MO ZC, XU JQ, CHEN SY, 2013b. Phenological characters of
dominant trees in Syzygium hancei monsoon forest [ J].
Guangxi Sci, 20(3) : 193-198. [ BEAT7K, IR G , BA 52,
2013b. £LEETHHE R AR AR Y Rl (1], P
Fl2#,20(3) :193-198.]

The State Forestry / The Ministry of Agriculture Administration,
1999. National key protected wild plants list (first batch)
[J]. Bull State Council People’s Repub Chin, 5: 4-11. [ [H
G JR/ AR, 1999 Bl HE i PR AP BT AAR ) 20 3 (B —
) (7], A N RS [ 55 e A, 5 24— 11.]

PHAM QV, 2011.

Madhuca pasquieri H. J.lam species in Tam Qui Natural

Research on silvicultural properties of

Madhuca Reserve, Ha Trung District, Thanh Hoa Province
[J]. Nong Nghiep Phat Trien Nong Thon, 7. 86.

REN H, JIAN SG, LIU HX,et al, 2014. Advances in the rein-
troduction of rare and endangered rild plant species [ J]. Sci
Sin (Vit), 57(6) : 603-609. [ {LifF, fjBEE, RL0mg, 2,
2014. BRI SE ALY BT S LA AT SR (7). PR

Rk, 57(6) :603-609. ]
REN H, ZHANG Q, WANG Z, et al, 2010. Conservation and

possible reintroduction of an endangered plant based on an

analysis of community ecology: A case study of Primulina
tabacum Hance in China [J]. Plant Spec Biol, 25(1):
43-50.

REN H, ZHANG Q, LU H, et al, 2012. Wild plant species
with extremely small populations require conservation and re-
introduction in China [ J]. Ambio, 41(8): 913-917.

ROVZAR C, GILLESPIE TW, KAWELO K, 2016. Landscape
to site variations in species distribution models for
endangered plants [ J]. For Ecol Manag, 369 20-28.

SHI Y, YANG B,
[J]. For Sci Technol, 1131 [fifiZ, #5&;,2009. JE AL
JUERIETHOR [J]. MO RHGEIR, 11:31.]

SLAZAK B, SLIWINSKA E, SALUGA M, et al, 2015. Micro-

propagation of Viola uliginosa ( Violaceae) for endangered

2009. Seedling cultivation techniques

species conservation and for somaclonal variation—enhanced
cyclotide biosynthesis [ J]. Plant Cell Tiss Org, 120(1):
179-19.

TRAN H, IIDA S, INOUE S, 2005. Species composition, di-
versity and structure of secondary tropical forests following
selective logging in Huong Son, Ha Tinh Province, Vietnam
[J].J Fac Agric Kyushu Univ, 50(2) . 551-571.

VARGHESE AO, MURTHY Y, 2006. Application of geoinfor-
matics for conservation and management of rare and
threatened plant species [ J]. Curr Sci, 91(6) : 762-769.

WANG C, WAN J, MU X, et al, 2015. Management planning
for endangered plant species in priority protected areas
[J]. Biodivers Conserv, 24(10) ; 2383-2397.

WANG JH,1994. Ex and in situ conservation of the rare and en-
dangered plants in Dinghushan Biospere Reserve [ C]. Bei-
jing: The first National Biodiversity Conservation and Sus-
tainable Use Conference:5. [ FARI, 1994, Sl A sk 44
PIXERmBERYTH g iy [C]. Jbat: Hiea
[l A=) Z R DR SR A R 2 5. ]

WANG SL, TAN WF, PENG DR, et al, 2011. Analysis on in
situ conservation of important species in Guangxi [ J]. J Bei-
jing For Univ, 33 (S2): 72-78. [ £, EEE, &
N LFE 2010, TP E AR R DR AT (1], dbat
Molk K2F254R] ,33(82) :72-78. ]

WANG XP, LI JQ, LI XX,2001. The study of seasonal rain forest
classification in acid soil region of Guangxi [ J]. Bull Bot Res,
4: 456-469. [ FHkIH, 2R, 255 BT, 2001 ] PERR Y -
XA HERIARAY S EITT [J]. FAHTIE 4:456-469. ]

WANG XP, HU SS,
seasonal rain forests in acid soil region of Guangxi [J]. Acta
Bot Boreal-Occident Sin, 2(2): 69-82. [ Eiiky# , #%E 1,
1982. " PG LM X = PR AR A BE P& Al (0], 78
LR 2(2) :69-82. ]

WANG ZF, REN H, LI ZC, et al,

structure in the critically endangered, cave-associated peren-

1982. Community characteristics of

2013. Local genetic



7 34 BB . 0 WG ALY SO A A 25 i 5 o 875

nial herb Primulina tabacum ( Gesneriaceae) [J]. Biol J
Linn Soc, 109(4) . 747-756.

WEN XY, CHEN JX, WANG MH, et al, 2006. Rare and en-
dangered plants and national key protected plants in Guang-
dong Tree Park [J]. Guangdong For Sci Technol, 22(4) .
26-30. [ /1N BREDHT, EIIIE, 25,2006, ) ARBE AL b
Y IR PR BRI X [T]. T AR MR, 22
(4):26-30.]

WEN YG, LI Z], LI XX, et al, 2014. Types of vegetation and
their classified systems in Guangxi [J]. Guangxi Sci, 21(5):
484-513. [zt 2Rk 2505 BT, 47, 2014, ] PUAH R
LIRS [T]. )Pk 21(5) :484-513.]

WU QC, 1990. Analysis and study on the trunks of Madhuca
pasquieri [ J]. Guangxi For Sci Technol, 3: 20-32. [ &K
B1,1990. SRR T AT X HMFFE [T]. )P poll R
$,3:29-32.]

WU XQ, HUANG BL, DING YL, 2004. The advance on the
study of protection of rare and endangered plants in China
[J]. J Nanjing For Univ (Nat Sci Ed) , 28(2) : 72-76. [ &
NI SR, TR R, 2004, T E R GAE IR TS
BUR SR ()], matboll R 2244 ( HARBR =R , 28
(2):72-76.]

WU YB, FENG ZJ, 2006. Rare and endangered plants and na-
tional key protected plants for ex situ conservation in South

China Agricultural University Arboretum [ J]. J S Chin Agric

Univ,27(3) : 118=121. [ RAKM, #7514, 2006. A
R AR A el i A7 WA ] 8 o S R P R ) 10 3
1 [1]. AR R4, 27(3) - 118-121.]

XIANG WS, LU SH, WEN SJ, et al, 2015. Sample effects on
species—area relationships of typical forests in karst and non
—karst mixing distribution areas [ J]. Guihaia, 35(3) ; 309-
316. [ A RERAE, SCREY 45,2015, IORETT 200 0 7
AN e i R R S 0 A X R AR R — I AR OC AR 10 5 e
[J]. ) Ve ,35(3) :309-316.]

YAN YH, HE ZX, CHEN HF, et al, 2004. The survey and
conservation on the rare and endangered plants in Shimentai
Nature Reserve, Guangdong [ J]. Guihaia,24(1); 1-6. [ /™
Tl faTHL R PRLLEE, 55,2004, TARATT B AARGRYIX
ERWaAay IR (1], )P, 24(1) :1-6.]

ZENG C, SHI XF, QIU GL, et al, 2014. The influence of
transplanting stress on seedlings physiological characteristic
of five dominant species in Syzygium hancei communities
[J].J Guangxi Acad Sci, 4, 263-268. [ &I, /N5 B
IR, A 2014, FEAR 0 X L1 BRIV 5 AL E A
HAREBRHERYSEIA [J]. ] PRk Be =4k ,4:263-268. ]

ZHANG YB, MA KP, 2008. Geographic distribution character-
istics of the nationa key protected wild plants in China
[J]. Chin J Appl Ecol,19(8) ; 1670-1675. [ 3Bk, &5w
F,2008. H I FE 58 DR AP T A AR ) S PR ) A R E
[J]. BEHIA 25224, 19(8) :1670-1675. ]



