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This book is not only one of a series of treatises of the significant Intemational Cooperation Project, ITTO PD 14/92 Rev. 2
(F), A Demonstration Programme of Sustainable Utilization of Tropical Forests by Differentiated Management in Hainan Is-
land, but iz an important achievement of the sub-project No.2, The Demonstration Area of Sustainable Management of Tropical
Natural Forest in Hainan island . On the basis of overall investigation and study on the tropical natural forests in Hainan Island, 30
tree species which have a certain quantity, grow fast, easy to regenerate and breed, unknown and untuilized or not known and uti-
lized encugh ~ lesser-known tree species were selected. The distribution, biclogical characters, morphological characters, wond
structure, wood quality and utilization of these tree species were analvzed and systematically described in the book, and it also at-
tached color photographs of bark and trunk of each tree species and black-and-white photographs of wood anatomy. The book can
provide the references for science rescarchers, educators, wood production and processing and utilization units ete, .
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According to the materials in the Production Yearbook in 1991 compiled by FAQO, there are
1714 .8 million ha area tropical forests in all over the world, in which dense forest and sparse for-
est respectively make up three-fifths and two-fifths. And tropical forests also scatter about 8.1
million ha. in tropical desert region. 53 percent of tropical dense forests distribute in Latin Ameri-
ca and the rest disperse in tropical Africa and tropical Asia, tropical sparse forests mainly dis-
tribute in tropical Africa and America. There are 2414.1 thousand ha. tropical forests in China
and they mainly distribute in Hainan Island, South of Guangdong, Yunnan provinces, Guangxi
autonomous region, southerneast of Tibet and south of Taiwan Island.

As “the lung of the world”, tropical forests not only provide large quantity of woods and
wood-products, which bring about huge economic wealth, but also ensure the ecological system
environment of tropical forests and industry and agriculture production which relies on the envi-
ronment, as well as human being survival. It was indicated by the research of Olson in 1974 that
tropical forests, which cover no more than 50 percent of the land in the world, supply more than
60 percent of net primary product of carbon in forest ecological system in the world (namely car-
bon solidified in all alive plants). Species habituated in tropical dense forests take about 50 — 90
percent of total species in the world, so tropical forests are precious and rich treasure-home of
species. And the elimination of any species will effect the structure function and stability of whole
forests ecological system.

Since recent 50 years, the development of tropical region changes from the “forest of aiming
for industry development” to “forest of sustainable management”. Since 1980s’, international so-
cieties have taken unremitting efforts for sustainable management of tropical forest, among which
FAO, ITTO, PAFT and CIFOR, etc., have taken a serial actions in succession and specially
worked out criteria and indicators system for sustainable management of tropical forests. With the
economic developing and population increasing, there are more and more pressure on tropical for-
est, especially the needs of some precious tree species with high quality increase.

Consequently, not only large amounts of precious tree with high quality constantly decrease,
but also some of them even become extinct. There are 800 tree species of arbors in tropical forest
in Hainan Island, which include 458 species listed commodity wood by nation, 85 tree species
with high quality, 45 specious species and 32 specious, dangerous and protected plans listed by
nation. So it is very important to exploit and utilize the commodity tree species which did not be
fully used, as well as the non-commodity tree species which are less-known and less-utilized. On
the basis of wide investigation and research, the whole members of project group standardized to

sample and adopted the most advance equipment and technology to analyses and research, and



then put forward 30 tree species of tropical natural forest to be exploited and utilized possibly in
Hainan Island.

The book of Less-known Tree Species in Hainan Island is fairly comprehensive and practi-
cal. The content widely involves many aspects of tree species such as the name, geographic distri-
bution, biological characters, wood quality and utilization, etc.. It has important practical signif-
icance to expend wood tree species of tropical forest, to alleviate the pressure on tropical precious
tree species and to protect tropical bio-diversity, as well as to reasonably utilize resources of tropi-
cal forests, and it also has important reference value for science research and education. This book
publication is a crystallization of collective wisdom which the whole members of project group u-
nite to exert themselves to strive and it also offers an excellent contribution for my country or the
world to realize sustainable management of tropical forest. With sincerely congratulations to the
book’s publishing.

Hong Jusheng
June 10, 1998
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Tropical forest presents rich resources of tree species. It was estimated that there are 2500-
5000 thousand species in tropical rain forest. There are about 3500 vascular bundle plants in
Hainan province of China and about 800 species of arbors among more than 1400 species of conif-
erous and broadleaf trees. Although tree species are numerous in tropical forest, there are few ap-
proved tree species in market especially in international market. Most parts of tree species are still
unknown or not enough known for people. There are only 458 species listed as commodity tree
species among arbors in Hainan, and the tree species really utilized are even less. So the systemat-
ic study on less-known tree species was carried out in many countries especially in France and in
Japan. ITTO also aided financially on a series of the related projects, especially on France project
and Holland project, in which Holland project built database of tropical less-known tree species
and also made clear some basic indicators of wood quality of the tree species.

In order to resolve the contradictions between the constant decreasing of large amount of high
quality tree species in tropical forest and the increasingly needs for precious tree species with con-
tinuous development of national economy, “The Demonstration Area of Sustainable Management
of Tropical Natural Forest”, which is the sub-project of ITTO project of “A Demonstration Pro-
gramme of Sustainable Utilization of Tropical Forests by Means of Differentiated Management”,
specially set up a subject of “Exploitation and Utilization of Less-known Tree Species of Tropical
Forest in Hainan Island”. The study drew up principles to determine less-known tree species,
which have a certain area and stock, unknown and unused or not enough known and used, grow-
ing fast with high ability of breeding. According to the above principles, the researchers of the
project selected 30 less-known tree species in Bawangling forest area of Hainan Island in 1996,
and carried out comprehensive and overall study on them. The contents of the study included: the
name of tree species (Chinese, English, Latin and Vernacular names), geographical distribution,
morphological characters, biological characters, macrostructure and microstructure of the wood.
wood properties (mechanical, chemical and structural properties) and wood uses. 3 samples were
selected in each tree species with diameter above 30 cm. The log with 100 cm long above the
breast diameter of very sample was selected for specimen, and the pictures of bark, base, stem
and crown were taken on the spot.

The project enjoyed the guide and concerns of Project Director, Professor Hong Jusheng,
former vice president of Chinese Academy of Forestrv, and Project vice Director, Jiang
Houzheng, Director of Forest Bureau of Hainan Province. And it also gains the supports of the
Research Institute of Resource and Information of Chinese Academy of Forestry, Bawangling

Forestry Bureau of Hainan province and the Research Institute of Wood Industry of Chinese A-



cademy of Forestry, etc.. Here give them sincere thanks.

Due 10 trees’ growth effected heavily by environment, although we strive to be detail, pre-
cise and standardized, there will have some incorrect parts in the book within the limits of our lev-
el and extcrnal conditions. We sincerely hope that all of those who study on related work will pro-

vide helpful criticisms and comments of the papers that need to be revised and replenished.

Authors
June 14th, 1998



B 4 CONTENTS

2525252525952635259% 262526262425 25 2424253628

F

PROFACE v ild7:

HIS

INTRODUCTION

oy T = U PO T PPN )
R L PR RIR I )



2 B

F-CONTENTS

TRH -

o -
IR HER ovvvevemrercnnns

JKFTHE wevvneemere s e e see e e e e et et et e e e e e et e e et e e e e ae nn eae s
GEELFER covovvormorernnsos ot s et et s et s e s s et s s e e as e e aee e
mgﬁﬁ et eheedeeie e it enaseete the basseuott bbe et mnn bes annses

TRACE woveeeemseemeircnnnnes

THIF TR A veeeevrmreeressnraneseesnesee e ane e neas
JATETRAC «oveevemmeseresmnmmesnsmeaeeeeaeeanes

W¥iE
LIBERR oo e eremeeeeeonenes

Pinaceae
Pinus latteri Mason
ATINIONACEAE  +* *+rrrrrntrrenrtnssrsnssnssssss

Polyalthia laui Merr.

APOCYTIZI{‘EEIE‘ S e e e ee e e e e e e s e EE e e mer e REa % es AEe aet A eas Eas ee s et e ta eae tan tamane sar aue tanaasane are
- (58)
e (60)
- (60)

Winchia calophylla A, DC.
Aquifoliaceae

Ilex ficoidea Hemsl.

Araliaceae e s e e Rk EA4 A e RS H ek EA R M da e mda s a e 4 B R S A E s e R S e R A e d e m e ey Ay ey ren e ea bk aan

- (62)

Schefflera octaphylla (Lour.) Harms.

Burseraceae B T T T T
- (65)
- (67)
- (67)

Canarium album (Lour.) Raeusch.
" Ebenaceae «w- -+t rrerrrraansisiiana
Diospyros eriantha Champ.

ELa@OCAIPACEAE ==+ -+ r=n=ss rsss ses sas e ht et et e e L e e e e e e e

Elaeocarpus subglobosus Merr.

Euphorbiaceae ==+« sreeretee ottt e e e

Croton laevigatus Vahl ««eeoeeceves

< (31)
- (32)
-+ (34)
- (39)
- (41)
- (41)
- (42)
- (43)
- (44)
<o (44)
- (46)
- (51)

(36)
(37)
(37)
(39)

(48)
(48)

(49)

- (53)
< (53)
o (55)
- (55)

(57)

(62)

(64)

(69)

- (69)

(71)

- (71)



H %-CONTENTS

Endospermum chinense Benth —eserecreeeeiicaiienn
IXONANLRACEAE +7+e+srsretsertorrnsarssassassrtsrnnresessesstesrnnresessassessnnesss
Izonanthes chinensis Champ. — rereoreerrerrennnronnee
]_‘auraceae e e R e s Ew ees R Ea e REa E R RAe W REE SRS EEA SEE RS AR AT EAE AET S AEA SEES AES EESARE Ees EE e eE ERT ANy Aas
Belischmiedm in!ermedia Ailen L T R LR TR
© (80)

Cinnamomum tsoi Allen

Cryptocarya densiflora Bl.  sw=reesseeessrstimmnt ettt it i s
- (83)

Litsea baviensis Lec. tocreesrerisniciins

Juglandaceae  +eeeeeeee e e e b s e e s e s e s s e e e e st ae e s
- (85)
- (87)
- (88)
- (89)

Engelhardtia hainanensis P. Y. Chun

Myrtaceae tEs Nee sEE EEssestseSsdsedesmsstasansaanansnEse

Cleistocalyx conspersipunctatum Merr. et Perry ------*

Syzygium araiocladum Merr. et Perry

Syzygium championii Merr. et Perry «ocoereeeereriiecaiien,

Syzygium chunianum Merr. et Perry -----

Syzygium rysopodum Merr. et Perry

Pentaphylaceae B4t mad ass s mrmassaamessass e ns e e easeNs e RN ass dEE Samake 40t ath sah dasenn ass seR st sesats snsananns

Pentaphylax euryoides Gardn. et Champ.
Polygalaceae ===+ ++++ssresssrrsemniitnaeiiiieannnns
Xanthophyllum hainanese Hu

AT COSPETITIIALACEAE *+=#7* *#% #+e st s e san bt taa e e e et et et s b b saa o he s sas sae et s e aas ces

Sarcosperma laurinum (Benth.) Hook. f.
Styraceae

Alniphyllum fortunei (Hemsl.) Perk.

Symplocaceae e e e e e sas e s s N B S E RS 4 EE SRS RS s b a E k4 e mam e r nes Eee e te aae eae mas mas ase ses mas say

Sym plocos anomala Brand
Sym plocos poilanei Guill.

TIEACEAR *++ +++vns+rssrersssunsanurnrsassinssnssinsenses
Schima superba Gardn. et Champ.

Ulmaceae

Gfrormiera -\‘“bﬂfq“(!f!‘ﬁ P}ﬂn("h- D

Trema orientalis (L..) Bl.

Z% K (Reference) <o+ oveeerverereanenn

- (73)
- (75)
w (75)

(77)
(78)

(81)

(85)

1)

- (93)
- (95)

97)

= (97)
-+ (99)
- (99)

(101)

- (101)
- (103)

e (104)

(106)

- (106)
- (108)
- (110)

(110)
- (112)

(112)

- (114)
- (117)



WE-FEER 1

#%F Pinaceae

¥ £ : Pine Family
WREEHTA, H#EA, REF 10R, 1B3#, 2ESHBELH. BHEELHH:
YW BE 1S Keteleeria hainanensis, ¥ B HLEM ¥ Pinus fenzeliana, YA P. latteri %,

B34S Pinus latteri Mason

B H : Latter Pine, Merkus Pine
[T L KR/
B B, RIS, MR AT, B, B, IR
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HWHRRITAR. B 30m, W& 2m, W FEEEH K. WEE, KBE®, B8R, 4
R ERER, ZRUERRE SRR, | FEEBORBRE, TE, FAEOH: L ER R
REE, Sfemk, FoR 6, REE T BT, CmEin, MrmsiR s, g, B BHM A
BR . BHI 48—, K 15~27cm, B 1.5~ 2mm, A ME R, ¥HEHESALE, ik
1~2em; BRVIEGEH A 2 N PERAEMEE, BT EREREELH, SHETE, £X1K
TER=AHARRFLELS A BEZR BE—EHAMESN, HASENRESZHN ., RE
AR B AT A BIE , UBRT SR, EEE%, B4R E, K 5~8(~10)cm, B 4~ 6cm, B
BARK, K 1~1.5cm; FEHMBKEFE, K4 3em, 1.2~1.5cm, BHEERAFE R AR
BT, BHE, LR, MEE, THT, SEHEMER; SEF M FRERNE, kg
Tmm, EWAFRTHRKEA, FHKY 2cm,

Pt

FEILFA AR B B A R MR —F, ZE R I R Y8R 13~ 1000m B4 430 75, 1£ 4 R
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W, GIFE R BRI, R B GEE T E KT, BRERRY, SiEEK
B8, MEEERKBREE SOcm, BEAKRMAITIE lom, BHIEEI~4 BH, BREZ~9 H



2 wR-BEn

Aeiyts (EIRR 18)

EUBE: SOMXANAR, AMREZTRAEBE, DHROEG, EEBDL, 2 KW
B, BMEBRMEE. REBMHFERE BREKETAR., Mr#EaRAGkn, RELR
BRTRII, %5 Beg 2, A ERA., WIREAMEMRAER.OfMERENRTHE, 2
TRE SR, EESAEMHEAHYE T LRELRL HE;QRMERRT AR,

R W11136(¥5 ). ’

RASE: FHERBEUEAR T RS U, REREALZLT. 1~2 5, BB RMEE, B
K, ERTPHEK 3B70um; M ERBUVE K AFRLSLE, BEAKZYI 17, FHK
3630pum, HIEIHABEH R, RHE 4~7 R/ mm, LR MG FA; B H LS 1~40
B 40 MM L, B 4~ 17 MG S EFRARRWEE., HREREELRBEER
HEP, NFLETHIEZ 14 PGER 125, EHREPHEFER, R LKEH2HFRERA
AL NEESR YRR, MR IR TE . HRMEAR S EMERRIRZ XA RNB AR, L HE %
R, 1~SGEH 2~3)M,1~2 DMGEF 1 M) BEF. WARE RIS ER.

Kb AR (%) HIBER (%)
& MW 5% R
87.32 11.12 1.56 50.14

K W11136(38F) .
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AT BARAER, SR E SR, SR EH, RY, RUTEHERIE R, Kbt
HE+, BED, T4 wHgk+E.

B g/om’| THEEM % !ﬂwﬁﬁﬁg#ﬁ. WE L] WS YR P—_—

— my | mR | mx | mx @ we | 00| wa | en | #W
BA\SF (@A | W BBy, MPa MPa MPa MPa KJ/m? (N)

0.53(0.66(0.21}0.30(0.53| 42.83 | 12054 | 93.39 47.07 4619.1 | 4423.0 | 4776.0
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