
Internatio:J.a1 Tropical Timber Organization (ITTO) 
J;i':1 rr;- tft 41+ -4- -1:+ ~I=I ~lJ 
I=!!l J'l1' "" W /I')VJ -'11-'/\ 

IT1'O t>ROJECT PD 21/95 REV. 2(1) 

Technical Report (I) 

tt**1!f (I) 

Comprehensive Studies on the Structure and 
Properties of llattans for Effective Utilisation 

----Structural Analysis of Rattans 

1*ff~B~*~ ~11'1Mla~~~~~JfJE 

-----~*fi~Hi~ ~f~ 8~ ~Jf ~ 

Institute of Botany, 
Chinese Academy of Sciences 

Beijing, China 

~ OO~4~~*H4P.JiiJfJEm 
1999.8.28 



. .~ ~ 

International Tropicah~imber Organization (ITTO) 
r:a rr-.#I. --+H~R ~o 
~ t'1J\ "" W /1"'1'lJ -'.ti-'/\ 

ITTO PROJECT PO 21/95 REV. 2(1) 

Technical Report (I) 

1i**~ (I) 

Comprehensive Studies on the Structure and 
Properties of Rattans for Effective Utilisation 

----Structural Analysis of Rattans 

~* ~gl Ni ~~ ftJ ~ 'l\iJ~ a\J ~~ ~ ~Jf ~ 

-----** ~m ~ ~ ~E *~ E~ 1iJf 3i 

J]J! § ±f~J~ (Project leader): 

**~£ 1Prof. DL Lin Jinxing 

J]jJ § jcJ~)~: 

~JL3I..(Prof. Hu Yushi) 
~U~~tl(Dr. Liu Chenggang) 

Institute of Botany, 
Chinese Academy of Sciences 

Beij ing, China 

9=t IIPf4~ ~*1i 4PJ~Jf 5iYf 
1999.8.28 



m ~ .................................................................................................................................................. 3 

ABSTRACT .•....•......................................................................•..•...•..•.•.•......•.......................•................. 5 

1 iJl1§ .................................................................................................................................................. 6 

1.1 ~~EJ~~*H4tD11lt:i£ ................................................................................................................ 6 

1 .2 1* ~i'~ lli i¥J 7t ~ Elf '2fL ................................................................................................................ 7 

1.3 1*Mm~mfrtll¥JEJf9'1:J3j ~ ................................................................................................... 9 

1.3.1 .Ef! ~A !¥JEJfYi ( 1824 - 1961) ................................................................................... 9 

1.3.2 Tomlinson i¥J.T 11:: ........................................................................................................... 9 

1 .3 .3 ili: 1"\ xt 1* ~ilj llii ~ W'.l ifJIf fru EJf 'if.. ....................................................................................... 9 

1.3.4 1*~iljiWElf9i'f1~Hfr!¥JII:l]~ ..................................................................................... 10 

2 ~~.J::ij1ifli. ................................................................................................................................... 11 

2.1 i,J\~51:f.tf4 ................................................................................................................................ 11 

2.2 i,J\~511i¥t: ................................................................................................................................ 12 

2.2. 1 ~ ~ t'J J=l !¥J 1tu 11:: ........................................................................................................... 12 

2.2.2 tJmEt!.tJ[)(J\l~ ................................................................................................................ 12 

2.2.3 flj Hlii ~ ~ ........................................................................................................................ 12 

2.2.4 $#~Jffi!l¥J~*JT ........................................................................................................... 13 

2.2.5 ![f-1!f1[Q5':, HMt*i1!!¥Ji~tllt ..................................................................................... 13 

2.2.6 HtiEnl(;1A1~A!¥J1i1r·n ................................................................................................... 13 

2.3 *i:g. ......................................................................................................................................... 13 

3 )(J\l~~:W: .......................................................................................................................................... 15 

3.1 t~mil*~Aj~f:J9:f(Jlt~ffu*#1il: .................................................................................................. 15 

3.2 :n\.~111ti'i:i£ .................................................................................................................................. 15 

3.2.1 11i'~}ff; ( Calamus Linn.) ............................................................................................... 15 

3.2.2 *IW~ (Daemonorops 81.) .......................................................................................... 22 

3.2.3 tgrttlW~ ( Plecotomia Mart. et. BI.) ...................... , ..................................................... 24 

3.2.4 Pogotium J. Dransf. ............................................................................................................ 25 

3.2.5 Plectocomiopsis Becc. ....................................................................................................... 26 

/' 
3.2.6 

.' 
Ceratolobus Blume ............................................................................................................. 27 

[' 3.2.7 Calospatha Becc ................................................................................................................ 28 

3.2.8 Korthalsia B1flme ............................................................................................................... 28 

3.2.9 Oncocalamus (Mann&Wendl.) Wend!. ............................................................................. 29 

3.2.10 Retispatha J. Dransf ......................................................................................................... 30 

3.2.11 Myrialepis Hook ............................................................................................................... 31 

3.2.12 Laccosperma (Mann& Wend!.) Drude .............................................................................. 31 

3.2.13 Eremospatha (Mann&Wend!.) Wend!. ............................................................................ 32 

·H. 



4.1 ~t~*(j{J~~ .......................................................................................................................... 34 

4.2 ~*~~~J3j;Hm Jffi1. .................................................................................................................. 34 

4.3 !ff.~ .......................................................................................................................................... 37 

4.4 J5ZJi!: .......................................................................................................................................... 37 

4.4.1 ~JlP.lG ................................................ , .................................................................................. 37 

4.4.2 ~~~I:lj;HmJffi1. ................................................................................................................... 37 

4.4.3 ~Ht* (~/f%lMtttrg*) ........................................................................................... 38 

4.4.4 Jit~§' r# t4 ............................................................................................................................ 38 

4.5 ~fttt .......................................................................................................................................... 38 

4.5.1 ~f~tt(j{J%~ ....................................................................................................................... 38 

4.5.2 ~f~tti¥JP.lG~~t~:It ............................................................................................................... 38 

4.6 *-Ez. .......................................................................................................................................... 41 

4.7 ~JlBJ.iAJ1';"t!J .............................................................................................................................. 42 

5 tj;~H]Jli:?;i¥J~~tl .............................................................................................................................. 43 

6 ~ m !if ~ B<J ~ ~ ;fa :l:I!!. 3'1 71-;ffj B<J '!F:. * ....................................................................................... 44 

6.1 *- J5Z t# fi.J Ii~ ~ H ................................................................................................................... 44 

6.2 ** m Jli ~tt ~ * tfi ttJ as R jEf ................................................................................................. 44 

6.3 .t;f rg ]1.15: A~ ~ ff ................................................................................................................... 44 

6.4 ~ J!lxt·Wf if:a 1:'? i¥J w u!UJ ...................................................................................................... 45 

7 :l*:jf,'\J !if ~ B<J ~ ~ .fIl1: * >J '11 as '!F:. * ....................................................................................... 45 

8 :l*;flilJHi * #E71-~.fIl@~~Hi~ MI;ft] as ** ............................................................................... 45 

9 :l*:jf,'\JHi~~~(j{J~{t** ......................................................................................................... 47 

9.1tr ~ 'f,y~ :rUti. ............................................................................................................................ 47 

9.2 M&:fflllil~ml ..................................................................................................................... 48 

10 1*~m!if~;ft].&;fuffi~:JJiliI$ .............................................................................................................. 49 

11 ~;Jjit ................................................................................................................................................. 51 

12 ~~)c~ ........................................................................................................................................ 52 

00 Il!ii-m1JJ:l ................................................................................................................................................ 58 



*~~M~ •• ~13.50~~~~~.~ •• , *M~~~T~ •• ~~. 

M~~, W~~~~#~ •• ~~~~~~m, *~~£~k, .~T~ •• ~. 
-m~.~~.o~~~*, ~M~7~m.~~.~~~~~~*~,¥~*~ 

f[]~1t~~¥o ±JHi}fJl:~5IH.[]r: 

( 1) J.iY ffl ~ ~&J. ~ i¥J • ffU ~ ~, PT l2J, lR * tU. (Jl!, * • ;j§: ~ ~ ) ,1f! ~ ~ tU 

#m~~.om~m.~~~~~~~~m~~~~: ~~*~m~. 

~m~mi¥J~§, £*.Mm~~~~~ru, *~~~~®~i¥J%~& 

*~n~, ~~~~*®~~&M~~om~ •• ~i¥J~~~.M.~ 
i¥J t~ {!E ~: m ~ $ ~ %T ~ f[] 1=r ~ i¥J ~~ 3iu 1J A, tt ~ ~ i¥J ~ j> flJ )c IJ\ r4 0 

( 2) 1"& m *-~ ~ ~ i¥J % ~, ~F 3iu n A f[] & ~t ~ ~ ~ ~, PT ~ 1* ~&J. ~ i¥J '3& ~ 

~~*~l2J,r5#~ru~3#~~: (1)~~.~: *-~~~~*1J 

%, §HJ~xtlf~p3iupj(;1i~:l:iIff~ (~[] Plectocomia, Laccosperma, Retispatha, 

Plectocomiopsis ) 0 (2) ~.ru: *-&:~~:7g~*.m!J.!Ui¥J[9:ill%, §HJ~ 

~F3iUpX;~'i-[I:i]~~ (~[]Daemonorops) 0 (3) 1fi'.~: A~~M: '3&&:§HJ 

~A:ill%, §HJ~*~pX;~~, *-&:*-®~&M~, ~R~~~~[9~~ 

~Y.. B:srE ?t~: ~ &: ~ ~ [9 :li1 %, ~ ~ 3t 'fir ~p 3iu ~[] 1i~:l:iIff ~, §HJ ~ -~ ~ ~ iT 

1-~ ~, fL:w % [9 ~ 3iHW 0 C ~PW: *- &: ~ ~ [9 :ill %, §HJ)j@ iffi m ~'1!_ ¥1t 

¥~%, §HJ)j@XtlftlFVU~[]1i~:l:iIff~, ~HEI*$m~iT-T~~o (4) Eremospatha 

lli: ~&:§HJ~A~%, ~)j@*~pj(;~~, '3&&:*-®~&M~, ~R~~ 

~~ llX; [9 r~ 3iHW 0 (5) Calsopatha?XM: ::& &: ~ ~ ililm iLL %, §HJ ~ tiP Vu pj(; 

~*.mJfliJ ~ ~, §HJ)j@ -K$rll)L fiffi]f. -T-~$rtl 0 *-&:*-® ~&M~ 0 

(3) m S • (Calamus tetradactylus Hance) ~~f~l i¥J pX;~~;f~~li}fJl:'3& EIJl, H£l 

§HJ~Mi¥J~~PT~~3~l2J,k~OO, ill~m~M~~i¥J~AA~*AA~~ 

.~,§HJ~M~~~m~~~~.~~£$[I:i]mm, .~i¥J*m[l:i]~$ 

l2J,&~f£l~ ~ ~ $ [I:i] j~$ 0 

(4) "F f ID! m ~~ mI ~ ~&J. ~ ~ ~, ~ ~ ~ ~ ftJ 4'¥ ~ f!ij ~ ±i!! ~ mJ f * ~ ~ * l¥j 

~~#~, ~M~~~~M~OO-M~~~~£, W~~~®~~~-



( 5 ) t#- ~'gJ jJi ~ i¥J )§ 1: * m $ ~ ~ 7t T 7'1 Jlj! i¥J f ]I. ~ fL f&, ~!'El] tt fL ~ 7'1 m 37tl 

~,]I.**~, ~.*~~~oWt#-mjJi~fi~$i¥JM~~~7'1:.~ 

~ $$X@:~€l, xx 'li'J]~$f)*1-t. 
( 6 ) M ti iJt ~ i¥J *rJ1 ~ ;l't fjj~ :g:1j t=if iiL'lUJn, 7g: H ~t ~ :I: $X ~, ~f MH!H 1ffiI §y. n 4 ),: , 

.~*7t~$X~~~, ~~jJi •• ~~jJi~o 



Abstract 

The stem structure of more than 50 rattan species of 13 genera of subfamily Calamoideae has 

been examined and described and the diagnostic value of rattan stem characters has been 

evaluated. Besides, the anatomical characters in relation to geography, systematic and major 

evolutionary trends have been analyzed and discussed. The main results are as follows: 

1. It is possible to distinguish rattan stems at generic level (see generic identification key), but it 

seems unlikely to make an identification at species level. The characters of important 

diagnostic value are the numbers of metaxylem vessel and phloem strand, parenchyma type, 

shape of epidermal cells and their arrangement, occurrence of reflective body. The characters 

showing less important diagnostic value are the arrangement of sieves, quantity and size of 

ducts. 

2. In accordance with the epidermal shape, arrangement and the occurrence of reflective body, 

the epidermis of rattan stems can be classified into 5 types and 3 subtypes. (1) 

Plectocomia-type: epidermal cells rectangular in surface view, wall-like arranged. (e. g. 

Plectocomia, Laccosperma, Retispatha, Plectocomiopsis) (2) Daemonorops-type: 

epidermal cells irregularly quadrilateral, net-like arranged, like tortoise's back. (e. g. 

Daemonorops) (3) Calamus-type: A-subtype: epidermal cells hexagonal, net-like 

arranged, reflective body present at the surface or/and corner of epidermal cells. Stomata 

paracyctic or tetracyctic. B-subtype: epidermal cells quadrilateral, wall-like arranged, 

longitudinally extended. Stomata shuttle-like tetracyctic. C-subtype: epidermal cells 

quadrilateral, anticlinal walls sinuous, wall-like arranged, longitudinally extended. (4) 

Eremospatha-type: epidermal cells hexagonal, net-like arranged, reflective body absent. 

Stomata paracyctic or tetracyctic. (5) Calsopatha-type: epidermal cells quadrilateral or 

hexagonal, irregular net-like arranged, transversely extended. 

3. The maturation model of Calamus tetradactylus Hance shows that the duration of fibre 

wall thickening generally lasts more than 3 years. The trends of fibre wall thickening are: 

from the stem base to top, from peripheral toinner, from inner part to out part offiber sheath. 

4. There exist anatomical differences between the stems of rattan from western Africa and 

southeast Asia. For example, there is a layer of wax covering the rattan stems of western 

Africa species, while this layer is often replaced by silica in southeast Asia ones. The typical 

2-metaxylem-vessel species can only be found in western Africa. 

5. The metaxylem vessel plates in rattan stem are simple, transverse, belonging to advanced 

type. The phloem evolutionary trend in rattan stem is from one phloem to two phloem. 

6. The species processing excellent physical properties tend to be higher fiber ratio and 

thickness of fiber wall, even vascular distribution. 
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~m.~.*A~~~m~m~, M.~~m~~~mWM*wW.~~W~ 
1-lf 22 fm 650 #;f~(Uhl & Dransfield, 1987, 1986), ~r:p 13 Jm~~~li].~tft~, 'tffJ 
;% Calamus, Calospatha, Ceratobus, Daemonorops, Eremospatha, Korthalsia, 
Laccosperma, Myrialepsis, Oncocalamus, Plectocomia, Plectocomiopsis, Rogonotium, 
Retispatha. ~~li].:7g Ffg. ~ 113 -tltW7t1p" i¥Jf~~, ill 'ffi'~5Ct i¥J~~gJ • .R 1'1}i5:i3: 13 
1'-113 ill: W 7t 1p" ~ ~ , ITff T-1'1 trg;}JT ttI: W 5J\.1p" i¥J Arecoideae .\If ~4 Colaeae :DJ( er Desmoncus 
fm tl1 Ceroxyloideae .\If ~4 Hyophorbeae :DJ( r:p Chamaedorea ~ r:p i¥J. * 1* ~gJ (Dansfield & 
Manokanran, 1992). 

~m.~Mm~~*$~~ ••• *, &~&~~~~~~~m~i¥J~~# 
~. fE :f5L* fE rfi ~ J§ ep jE L 9.)(; $ 1!x * fE rfi ~. ~ .1:. ~ ~ 1:., :a: 15: lA JL ~ * ~ + ) L 
Jm:*T-~, ~-K~ii~PJ:it 175 *(Dansfield & Manokanran, 1992). n-I-¥~rg~TI)(;[2]f§J*, J-t AtU. n-I-:'333 ~ ~ ~, [l-\-,F{ W liE ~ JJX; ~Ii jil= 3iU, ~ P,J 1JT ~. Itt- $!11 A Atu. $1:. W(; J1\ if\: , 
~ ®ff~ i¥J nl-$mTMf4fo Mf$ ~ Jl.Atu i¥J •• @'§(Tomlison, 1990). 

~m.~~-.~ •• ~~~M.~~,~®#~~~ttfE~.fE~ttfE~~ • 
•• fE~~~~~~, fE~=~~-~7t~, 7ttt$~.~®#~i¥J •• @~~m 
~i¥JfE~.fEff-•• 1:.~~~, -@-~*fE~~~~i¥JfE~'ffi'.1:.r~_.fE 
ff-&~~.%, ~.fEff~~~~(~m~)1'1 ••• ~m.i¥JfEm~m~.f 
n-I- tft~fE ~ - .~fi:ftJ, ep fE~~:7g 3, fE ~ tlJ fEfr't 3 ~, 3 J~' El, ft;1U,~ -m- 6 :f!£, flF 
JJX; 2 ~. tElH:£MJ...t ~ *JJX:~f~~~L 1f ®ff~J~' El/!' ~ 1£~~1:., TIJ:1'-J~'Elf=l,
~~, ill~er~1'-~ill~.~@#~~ •• 'ffi'ill~.M.fE~JJX;~.1:.r*.fEff 
$rtJ ...t. * ~ f3j( * 9.)(; g~ ®I *, ;w]l. 37u i¥J ]X lU~ ~, M ~ -f TIll ~ * El. f~ T Jl±t 1ft - flL , 
~~Lu~B~if\:9.)(;~~, JjffW~1:.j}JG~1:.(~~~~~, 1991; Tomlison, 1990). 

~ ~li] • :t ~ 5J\.1p" r Iffi $1 ~ 1)+1 ~II ft~ l¥i ~ ±-fu r:x:, lA :l1JT II ~!:. --1:- tiJ :g !1; til $' w jjtp, -:a 
tiJ 7r. .If ¥.f: i¥J 32lJf m:ff 1* ~li] • i¥J 5J\.1p". jj~ l¥i I[f ±-fu Ix: *: 1* ~gJ • i¥J 5J\.1p" er Jl." ~~:w 1 0 Jif, 1* 
~li] .:fA ~, ~ er ~Hn ~ m j!tjllf i¥J f~ ~ ~ ~ .rffi 1W1t: 1HI::tf 4 ;m 1* ~gJ.:fA f0 , ~ er 3 ~ 
:!:ltt'::tffm, t!p: Eremospatha, Laccosperma, Oncocalamus. 1tl'.Jm(Calamus)/:liJJf±fu 
i¥J~:WJm. :JX1Il~1J1*~gJ. 3 ~ 60 T,f~(*3nf)(~iHHt~l1. 1991), 1:~7tl1JTz; 
1¥J V-t:j xx ft& tl~J ;fi I ~ l¥i itJ', r-}j~, tifi 9!, j' -rfti, ?~_CJTtj, wr il , ¥~)j 1¥J /'f'} 11 & 1~- 7t;ffi. 7t:tti 
ill]!!fI 1. 1 0 



:tf* l¥iSIEfI!!.I2L f*~'gJJ1i~iR{xT*;M i¥J :!i~~ I¥J ~F;ifcf;t*F £ ( NTFP ) , B 
i¥J~~~ffl$Q~J1i~oJ1i~~Tmtt~, mMttftttl, ~J1i**AI~~~I 
~ £ i¥J~~!**4, Aln~ i%'Ji¥J~~$ff)-1J'I. § mr, ~f.:J( 1¥JJ1i;M &JtF £ i¥J m ~W!:lE 6.5 
~~~o~~J1i~ffl*.~.~.~~~&~.~,*~J1i~ffl*~~*Ai¥Jfi~o 
J1i~m Ji51i:tfill IR ~& ill IR IlitJlIJi5 ~~m~*~Flft*tJJ, J1i~~~~i!$7t A~~ 
i¥J~~$*m 0 f7~:!Jo, :tf £'PJJ[:lt$, J1i~!&A£"J ~*~!&Ai¥J 25%- 35%; :tf$1$:~ 
*n £'p JJ[ m [Ij S[E mu:lE 65%, ~ ~:lE ¥u 100% 0 IEJ B1, El3 T Jfi ~ to I tu ffljg <H Z9J jJ -l; ~HW 
F~, .~i¥J~I~ffl~~~~~A.m7.~m~, W~*, §mr~$W~*~ 
~80llA~$f*mJ1i&Jtffi~i¥JF~oJlI~*, El3TMNi¥J*ft~m,fi~.*M 
.BM~~, ~m~~*[ljSIE~oo$ffi~*~T.~~M.WQi¥Jm~o~T~~ 
i¥J~mf*m.MR, *~f*m •• Ri¥J~~$~tt, ~oo$*~T~mJ1i.m.~ 
ffl~*~~~OOi¥J~~olEJB1,~m.i¥J~~~~~7~~00~ffi~i¥J.~,m~, 
IORC. ITTO ~$1f1f *~~gJ.1i}f~ i¥J rm El, jg !lt~pX;1L T 1f*f*~gl.1i}fJi:i¥J~ n 
~IH~-lIl~~ttiH}fJi:~ (INBAR) 0 

:q[:n~ ~~ f~~~ 7t;(ff 

Ancistrophyllinae Laccosperma (G. Mann c.7 ¥1lE nIl ~ * ~F ~+I 
& H. Wend!.) Drude 
Eremospatha(G. Mann. c. 12 ¥~nIl ~*::jF~+1 
& H. Wend!.) H. Wend!. 

Metroxylinae Korthalsia B I. c. 26 £'PN, J:j=l 00 *Ll ~jIff -mJ ~ 'ff.JT IL I*J IW. 
Calaminae Calamus L. 370 - 400 #i1l~F~'I'1 , £'pN, $l¥i , (r:ijl¥i~ 

~ :7( tu S[E [Ij ~ -Ittf A f~-f 
CalosJZ.atha Becc. 1 ~ * jffi S[E 4~ .% 
Ceratolobus B I. 6 D * [Ij SW 4' .% -'j ___ \ .. -co. , 1} f] * B~, ~27' 

l':I+l, j]\n1 

Daemonorops B I. 115 £'p N, $l¥i, (r:ij l¥i :l '1 TI * ~ % r:J J..1. -7J '\". - LU 

~ ff:fi IL 0J SW jttf $ 
Pogonoti 11111 J. Dransf. 3 - {~ {± ~ '* jttf \[]I. '1'-. .% *11 ~ !55' iHI , 

51 = {~ 1;; ~ 27' rHI t~ :fT 
Retispath J. Dransf. 1 ~27'~'I'1 

Plectocomiinae Myria/epis Becc. I GP&J:j=l~, ~~, ~jIff 1tU, ~*rJi-i 
'IE'l-.% *11 m: n tt B~ 

Plectocoll1ia Mart. c. 16 -lf9 Eh tL S[E *n $l¥i ~ 10 * jffi ~ 
Plectocomiopsis Becc. 5 ~OO, Eh * [Ij JE ~I': .% , 1} 'l~Wf: J \ I I.."::l FJ, 

~27'~'1i 

Oncocalaminae Oncocalamus (G. Mann 1-3 ¥~ i1IJ ~ 1* ~F ~'Ii 
& H. Wend!.) H. Wend!. 

( '31 § Dansfield, 1987) 
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. :li1f!.M~~~*4J!1f~lHt 00 ~ Mortius(1850), tEJt.~ 11= Historia Naturals Palmarum ~ , 

if< iJiS nt, :tE ~ * ~ 00 % 1{§;, re ~ ~~ *4 fA ~:1G!J ?t ~ JL 1'-~ tlf, Jt. ~ Lepidocaryinae ~ 
~U?t ~ Pinnatifrondia ~ Flabellifrondia M~, EI3 T- Mortius ~tl7t 00 15-~W=m~ I!Jj ~ ErJ 
~ tiE, WT ~ J§ * 00 liJf ~ =m ~ :L1nt mI T fIB ErJ m:rt 0 tE Bentham & Hooker ( 1883) ErJ 
~ ~ r:p, Lepidocaryeae ~ ?t JJX; .:::.1'-~ ~~ , riP: Calameae, Raphieae *11 Mauritieae 0 tE 
Drude(l889) 00 ~ tit ~ , Lepidocaryeae ~ 7t P.X Metroxylae *11 Mauritieae M 1- ~~ , 
Metroxylae *-2V~IJ7tj~ Calameae *rJ Raphiae M1'-~~~o MT~~gJ.OO~~liJfJL* 
ijL Beccari OOI11=jtJt./I'l~~~ffrflL tE 1908 - 1918 ~rB], Beccari M~¥JI1~~gJ 
• 00 J~ 1-• * 1f 7 w: ~ ErJ :ta'i ~, ft Ilft ~ TIt 1'-# i¥J % 1{§; R'~ Jt, ~ Lepidocaryinae ~tl:5J'
~ 81-~~~o 1i~ Beccari -][¥9:ffmtB 0 2xt1*~gJf4i¥J7t~~gJt, @Jt.±~:XJ\LB=m 
1*!Jil.l'fJt.-fr~f1=~ 0 J§*, Beccari 1¥J,*:1:. Pichi-Sermolli ~:ftJt.:XJ\LB~\H:ll[W*T 1956 
~:&* 0 tE Burret(1953)1¥J ~ gJt ~, ~ Lepodocaryoideae ~ 7i.1 ~~, 1Pd1UF.J Beccari i¥J 
7t~, rei~~~7t7i.1 81-}O~o Beccari & Pichi-Sermolli(1956)~:ft Lepidocaryoidae ~Ji.I 
JE*4, ~:ft*5[N7tA 81-~*o Tomlinson(l956)i~Ii1*~gH!L ~, Jli'I¥JfHlt-~tl~;Jtit et 
~~J]-I-i¥J~~hl) ~1*~gJ.?tfr Lepidocaryoid Palm ~ 0 ~j§ Moore ~1*~)jJf47t7i.1~~ 
}'LOO 151-~tlf , Jt.~1*~~.i¥J 11 .1'f~*~~ 0 MIJ§, Dransfield XtIH£E:&!JiI. 
7 ~~lijJli i¥JW3 1-ilifr.lm Potispatha *11 Pogonotium 0 Uhl *11 DransfieldT 1987 if:&* I¥J 
*f1= « Genera Palmarum » ~1*~lijJlifiJfJ1:)J]1:.L~~i¥J£:f3Hi~o :tE~mLtH1=r:p, 1* 
~lij*4~~tl7t7i.161-JE*4,l'f~fE~f>H9:Jir:p ,:t:Jfmm T 41-~~{lE: l. Jl-I'i¥J%~ rAJ 
[i'i]1JT~~)'r[i'i]1JT~ 2. :tEf]!~Jti¥J~ § 3. {Ei¥JflpJU 4. JlilU~i¥J~~hl, jtJt.~~ ~nn 

Jl,\ Ell¥] ~1: tit 0 Moore I¥J ~ * ~ P.X iJ ~ * -'lE ~, ft *gOlI - 2V 7t 7i.11S 1tt W7t;trJ I¥J~' .15)( 
*11 ~ ttt W :n'- ;trJ i¥J ~ ;~U~ Wi 1- ~)(, 1* ~lij Jli 7i.1 113 ttt W :5J'- ;trJ i¥J I 3 • 0 :tE ~~ i¥J ~tl7t ~ ± ~ ~ 
J~ i¥J t;r {lE 1-r rI-j- i¥J % ~, {E I¥J fJj;:rt, I2J, ,& {E ff i¥J ta fi] 0 U h I i¥J * ~ j;lHJiI. :tE'I8' ~ 1~ ~ FfJ 
~ ~jf, f~ iJiS fill i¥J * ~JE, 1* ~lij Jli i¥J :5J'-~ 1ft: H :tlll ~ 1. 2 0 

Palmae (Arecaceae) 
Subfamily Calamoideae 

Tribe Calameae 
Subtribe Ancistrophyllinae 

Laccosperma 
Eremospatha 

Subtribe Metroxylinae 
Korthalsia 

Subtribe Calaminae 
Daemonorops 
Calamus 
Calospatha 
Pogonotium 
Ceratolobus 
Retispatha 

Subtribe Plectocomiinae 
Myrialepis 
Plectocomia 
Plectocomiopsis 

Subtribe Oncocalaminae 

Oncocalamus 



1. 3. 1 !f.WJ a91ijf~ ( 1824 - 1961 ) 

;t:t ~:tE 33: /1' M 18] * ~ If 1t n H ~ 1* ~&J Ji flit fftl B9 iiJf ~, W ~ J\!. T 1* ~&J W fj[ 4ilJ li}f yt 
B9 )C ~ t:p, li}f yt ag W tL iE. #7f' W ~ 1* ~&J Ji ag ~. Ji: If.X>J~ m JJi B9 M fftl!fif tiE:I£ 1T Wi J£ 
B9 ~ Mohl(1824), E§a;]Jti'iJ£B9 ~ Calamus draco B9~~ ut. J1t~ ~ftf!.iilfyt::ttX'J"1* 
;flBJJiB9flitffljli}fyttB~~~~', WI: Zawada ( 1890 )'X>J Calam~s, Daemonorops, 
Pletocomia .:=.J&.e--ffttl4ilJll"j- E8 M fflj ~tiE:I£q:f T Wi:\t. Grillain(l890)~ Calamus 
t:p -"'i'ff~ag flitiflJ*ftiE:I£rr T WiJ£. Drabble(1904)Ji1tlM Plectocomia t:p -"'i'ff~ ag 
flit fflj *f tiE:I£ 1T Y #a J£. Rudolpa( 1911 a, 1911 b)X'J" Calaml,ls 1Il Daemonorops *IJ B9 fDlt, fflJ 
*f tiE It:Hf Y tJ)UiI. Sta,Uderinann(l924)~ M ff Calamus W1J B9 M ffIj tS f~ j£ iT Y li}f yt 0 , 

Solereder 5f1l Meyer(l928)X'J" Daemonorops Il"j- ag flit ffIJ *f ~if.j£ rr T iiJf yt. ,~, z, ~ AA rEI] 
~~mJiagli}fyt.**ft, .~*m~~agli}fyt. 

1. 3. 2 Toml inson a9Ift: 

fr~~gH4 fj[4P.Jflit iflj'li}f yt ag J351:...t, Tomlinson ag I fF Alf:JGIJ a;J~ ag:iS(, 1lli T' 
1961 4'-7tJJX;B9~fF « Anatomy of the monocotyledonsIIPalmae» 1t!gt-w~:I:i!!.mJ£ Y 
1*mWM4P.J.e-~mB9m,~,Il"j-B9flit~~tiE,ft;t:tX1ut~.ffIj*ftiE.it.$~~~, 
~*.~Il"j-~~~~~~lf~.:tE~.~fFt:p~~mlri.1*.JiM.MffIj~{iEE8~ 
i$ ~:tta J£, I2J. J§ ~iimJi. {flj t:j tiE B9li}f Jt * ~ I2J. J1t:tJ ~iilfj. ltk'MiJ£ ag ».f& 1f Calamus, 
Caiospatha, Ceratolobus, Daemonorops, Eremospatha, Korthalsia, Myrialepis, 
Laccosperma (Ancistrophylium), Piec/ocomia, Piectocomiopsis. ftB~JJi~itBJ£*m I¥J 
~~~hl~J§~*m$~~~~~.ag~§.JJi~~~~~.~~~,.ME~12J. 
~~~~~~~~~, ~T~m~*m.~~~~~W~~§~%~~~*, X~ 
~~,y<trt~ ill 5t~~~ 0 El3 T~!EZ~;f.!J-Wd> (-fRTIJ».f& 1-2 t:p) ~11 ®~¥~tH4%H]iJ 
:fJi5L 'f2Ff.FR®tfii.tlYtfr~·*nJl.m;%'ffil~ag ( Weiner & Liese, 1987) 0 ~~ftDllt, 
1m flJ T {'to X1 iJ. J5 :f* MD ffif- ffU ag 1iff yt iJ) 11 :I: ~ i¥J m ~ :i S( • 

$~iJL 1t fl ttX1**MJi~:I£iTMffUli}fyt;f&ft Tomlinson zJ§ :tlfag, iifJJ~ 
®~yt.~~T~ffl.~agfifflj~tiE*.~ff~, ~~OOIfFag~ff*~ 
Siripathanadilok, Teoh. Siripathanadi,lok(l974)X'J" 5 ~JRP.tJJi~agli}fyt~JYj, PI~:tE 

~ 89 * f ...t X1 Ji ~ :i£:1T • lE. )!~ ag ~. -ftB * ~ If ~ tfLfil .. f* ~ • jJIJ 1J*. .!:ij JIt ~ ~ 
;ffi,&. Teoh(l978):tEX'J" 8 ~!?t*iffi~.a9li}fn~*iIl~7J'. /FPJ~:tE~a9;j(3f..tX1 
1*~BJ.~j£1T.~U 0 '. 

:{£1*~.~ a9 f8¥1lIJ~,~:Jj:I; li::tJ~tJt*"~ iIfia9~~" 00 ~~Lj~se bt;jt~~ 
Welner. Schmitt I¥J IfF (W~ih~r: &' Liese, j 993a, .1993b, :t§.92, 199i, 199Q, ,1988, 1987; 
Liese & Weiner, 1988)o.fth{OUt19Sf$Jti1 •. t&~m~'~~~m. ~QO*fP; ~f*m 
JJia9Mtru~tiE*trt~~,~,~~,i~ll**,:, ( 1 )'f~Jm.~*WJ.Bl$*"frij::* 
J9ti'm~~7tTa9~ El .~*·.~~.IHJUHlIla9~~. ~~JfI~fm*ll~.B9~x. gm 
~B9*~l2J.ll.*m •• ~~.~a9*~ •• tiE, ~*7.m.~t~~* • ..t~ 
.£tl, 1fir!,U~"'i'~~~B!::g~~ (~Ji1tlwL 1989) .@i!-*~Jl;11l*Ei9~~o (2) 
X11*MJi~t:p~.E~.~~m~~ •• ~H~*~~btE~.M~:{£JJi~~B9~ 



B hate 1988):tE X1 (;JJ J3i f* ~m Hi ~ I¥J .fiJf Jt: 9=', ~ Ijz * i!! T Hi ~ 9=' ill :ff ~ ~ 1L ~ I¥J J@'-
~ 7t -=f 0 ~ fri , Bhat ~ Jt ~ :J: -H ~ ~ tE:ftP I¥J * f L X1 ** ~m Hi ~ it!: iT ~ JlIJ 0 

Bhat(l993)~ )U¥Uffl Hi~ l¥J~ltt~W:tlJjJi~ I¥J H 1~ ~])tfri 1:.*J9J:'iW J@'-~7t-=f I¥J :A/J\, 
X1 ~p J3ii¥J" 'iW F I¥J 15 ~ Hi:tE ff I¥J * f L ~ fJl. T ~ lE 0 Mathew & Bhat(l997)X1 ~p 1i I¥J 
-~~~FHi~7t~.~T7t:ftP~.~,~~~L~M~THi~I¥JF~~7t~mA 
X1 Hi ~ it!: 11' ~ §]Ij , ~ :tE1:. F ~1 ji}j ~ m!JJ 9=' 1f-lE I¥J ~ fflf! 51.. 0 ~ JIt:(: :71- , B hate 1990) 
~X1(;JJJ3i~mHiI¥J.~*~~.~.M~jJi~:ftPI¥J~~&Hi~~~~ttl¥J~~mff 
T~Jt:oM~~~, ~.~.MI¥J~1i~*IE.~~~&m~tt~I¥J.~~~.o 

~OO&~~I¥J~~mJt:~~&~F~m.&it!:ffTmJt:, Jt9='~~~tt~~~ 
jlID!BHtn.r:51..1rllw:i15l:,¥:~(:~jlID!BH &r:5Ufl ,'1995, 1991, 1990; ~)I[mBH~f, 1990), 1m 
1f] ~ & ~ r= I¥J f* ~m Hi ~ M itu t~ tiE, 4m ~ t; tiE :W m ff T ~ -* g]E ~ iiH Jt: 0 ili: if: *, 1m ff] 
)z'~HiN I¥J nm'I1it!:1T T ii)fJt: C.=E5I.. 1111 &:!kjlID!S?L 1994) 0 53:71-, fl @'¥:~ 0* 
~*, 1992) ~.N P,] 3C;fJL P,] *"4m~n1itfiLl¥J %p)G~1J 7t1fiit!:ff T ii)f~ 0 

iJtOO~7::i!'i-~W!J~ ( 1995, 1994a, 1994b, 1994c, 1989 ) X1IllFf*~m.~fH1t-tfIH'if'\fL 
4m~~ttmffTmJt:, ~JIt£~L, M~TOOFHi~J@'-.7t-=f~~~~@o*M~ 
ii)f ~ ~ ~, 1m iA. 7!l Weiner & Liese xt~'. mUll ~ Hi ~ i¥J rR 7t ~:ff fiiJ Jll1!UfJ, Jt ~ tfj 'DJ 
*M~~i!!i¥J$&*~7t~JI.~~ •• o~*, ~xtOOFf*m.i¥JM~~tt~4m 
~t-~'I1I¥J~ff&m1T T :UH~ 0 

flA~~gJ.tEJi~*f1:mlr~JJ!JI¥JIOJ@, §mr§1~ Weiner & Liese ~~£IJ17 
~, ill~#tE~&~~, fl~~m-~i¥J~~o~~~*, §~~m.~~~1:U 
:(£ i¥J I~ fUJ@tr: 

I.Weiner & Liese ;tU ffl ¥*~M~.I¥J %~rR 7t~.~ ~n 1ti'JI;m, fg~ff1J¥tH& 
iiE I~JHjUT ~ Jffi ~ 0 

2. ~~ ~;tU J=H ii'JJ El $ gm HPJ.I¥J 1'41: 31tl t2(: A * ~ JJIJ JI ff, ~j fl~)t IUJ 0 

3.*: El~ HPJ. i¥1t-:!ftiElk ~ fl1~ (§j i¥J ~!;]'J f1r1!, mxt Jt~ff;fJ;A])t~.tij ~~~z rBJ A~ 
~-*i¥J*~fr~~A, ~z1f~i¥J*~1J~o 
xtf*m.~i¥JM~m~,§~~I~.9='~M~~tt~4m~~ttffi~tt~m~o 

p~ T :Ii ili:.Yt fiJ Mathew & B hate 1997)xt Gp J!I F. i¥J fHlt- tflJ tf '11 51'11 -* tit * ~ 51'[[ )J '11 i¥J ii 
it: :71-, ~ * J!~ jt fill =tIHiL ~ lI:t, J.3: 77 [ill i¥J liJf ~ :tt 1lf 1v m - ~ 1* A 0 

*m~~~~Tm~1:~@i¥J~m, AMmf*~.~~.~i¥J~~~~, ~tt 
•. :;;, ~ jjiJ i¥J :rr ~J 17 ~ 0 :(± lI:t ~ fitll L, ii it: f* ~gJ • ?f fHlt- #'J t1 DE E.j f* ~f~ Jij * gjt 5J\. ~ 51'1 [ )J 

tfi¥J~-*o 



2 

~mmffl~~.~M13.50~#, *~*~~~~*®~, ~~ffl®~, ~ 
W ~, =l~lHi ~:1Jo ~, .!T.! 'T !V.]k ~ 00 ~ ~jffi xJfi& ~J~**H4PJ Im, r- '* $ ~*H4PJ fm *11 jfiJ 
~1tJ'~;Hlh (WJ7l!.~2.1) 0 

Jm:ts ~:ts <P:t:ts t" ±1!!. 
Calamus Linn. Calamus australis Mart. WI1J%'~ V4 ~ Ittdllj 1!.\'i1J m ~ Im 

Calamus balansaeanus Becc. IJ\ El iW jJ] XX /lJX ~ ~-!\'IIJ tlli: ~ [m 
Calamus bonianus Becc. §;~~'~ jJ]xx~~1Am;fl[~Jm 

Calamus caesius BI. China 

Calamus caryatoides il&nt~ r- 3+1 i~ i'?lf fH !fn rm 
Calamus compsostachys Burret. *,H!l!~'~ r- 3+1 $ i'?lf ;fl[ !fn Iill 
Calamus dioicus Lour. ~TWB~ r- 3+1 $ i'?lf ;fl[ !fn rm 
Calamus deerratus Mann. & Wendl. Ghana 

Calamus egregius Burret. Malaysian 

Calamus erectus Roxb. ]IlL~'~ jJ]xx/lJX~1A'If,';fl[~1ill 

Calamus exilis Griff China 

Calamus faberii Becc. Malaysian 

Calamus flagellum Griff. K~~ jJ] xxl'&~ 1A m fH W Jm 
Calamus f!:racilis Becc. IJ\~' iW jJ] XX 1\& ~ 11.\ 'If,' ;fll[ !fn Im 
Calamus henryanus Becc. ¥~ i¥J %I' Ji jJ] XX 1'& ~ 11.\ w m !Jm Im 
Calamus melanoloma Mart. I:UJUJ'Ji r- HI ire i'?lf t!1i: !fn fm 
Calamus multinervis Becc. m;x~~ illi XX f& ~ ~-!HiHili: W Im 
Calamus multispicatus Burret. *~ ~ 1'"J' Ji ¥/ff:m1i' 
Calamus nambariensis Becc. var. ftQ ~I~ 1i' ~ IN XX fddlH!HiHill ~ 1i1:1 
xishuangbannaensis Pei & Chen 

Calamus nambariensis Becc. var. ki iT~' Ji jT(j Xj ft& WH!HiH~ ~ lii:! 
yingjiangensis Pei & Chen 

Calamus rhabdocladus Burret. +tJW jJ1f xx ftU ~P1 ~-!\ W t~[ W IJq 
Calamus tetradactvloides Burret. 3;; WU xi0 ~ ;11 m~' 
Calamus tetradactylus Hance E.J~ iN XX ft&. ~ ~-!\ W t!'t ~ fm 
Calamus viminalis Willd. var. k~W%l'~ fJlI XX 1'& ~ 11.\ 11f nUf1JJ [ig 
fasciculatus (Roxb.) Becc. 

Calamus yunnanensis Pei & Chen L-J¥] 1§' ~ Im XX 1'& ~ 11.\ 1jHill ~ [lg 

Calospatha Becc. Calospatha scortechinii Becc. Maiaysian 

Ceratolobus BI. Ceratolobus kingianus Becc. Maiaysian 

Ceratolobus laevigatus Becc. Maiaysian 

Daemonorops BI. Daemonorops. jenkinsiana (W. Griff.) *Pll~~ jJ]xxl\&~1I.\'If,';fll[Wrm 

Mart. 

Daemonorops angustifolia Mart. Malaysian 

Daemonorops gemicuiata (Griff.)Mart. Malaysian 

Daemonorops longipes (Griff.)Mart. Indonesia 

Daemonorops margaritae (Rance) Becc. ~Ji jJ]xxJl&~~*;fll[Wrm 
Eremospatha(G. Mann. Ere m ospath a hanllevilleana Wild. VR Kongo 
& H. Wend!.) R. 
---

f;F:<$ 

ZLO 

ZLO 

ZLOI 

ZLO· 

ZLO: 

ZLO: 

ZLO: 

ZLO( 

ZLO' 

ZLO~ 

ZLOL 

ZLOL 

ZLO:; 

ZLO( 

ZLO( 

ZL02 

ZLOI 

ZL05 

ZLOO 

ZLOO 

ZL02 

ZL02 

ZLOO 

ZLOO 

ZLOO 

ZL04 

ZL03 

ZL03' 

ZL021 

ZL04 

ZL04: 

ZL04: 

ZLOl( 

ZL05: 



Eremospatha macropatha Benin, Nigeria 
(Mann&Wend!.) Wend!. 

Korthalsia B!. Korthalsia angustifolia Bl. Indonesia 

Korthalsia laciniosa Mart. Philippine 

Korthalsia robusta B!. Malaysian 

Laccosperma Laccosperma opacum (Mann&Wendl.) Nigeria 
(Mann& Wend!. )Mann Drude 

& Wend!. Laccosperma secundiflorum (P. Beauv.) Benin 
Wendl. 

Mvrialepis Hook. Myrialepis paradoxa (Kurz) Dransf. Malaysian 

Oncocalamlls Oncocalamlls wrightianlls Hutch Benin 
(Mann&Wend!.) Hook. 

Plectocomia Mart. et. Plectocomia elon~ata Griff. Malaysia 
BI. Plectocomia himalayana Griff. ;\'lj till 'fuJ n-t. IN XJ. rvx ~ tf.Hi1l'iH0 [rn 

jf$ 

Plectocomia microstachvs Burret. +ttJn[' m #iJ: pg~' 
Plectocomiopsis Becc. Plectocomiopsis corneri Ftdo. Malaysia 

Pleclocomiopsis geminiflora (Griff.) Malaysia 
Becc. 

Pleclocomiopsis wrayi Becc. Malaysia 

Pogonotillm 1. Dransf. Po~onolium divaricatum Dransf. Malaysia 

PORonolium vrsinum Dransf. Malaysia 

Retispatha 1. Dransf. Retispatha dumetosa Dransf. Malaysia 

Nd'jH'fJi~i¥JJ:f$I1X 1~2cm i¥J/j,fi, 7.K;W:Jft, ~ 10%i¥Jz:.':='9~*j(1tJR, J+j))'-+ 

:W 2000 i¥J ~ z:..:=. M§tlft, 11l" JE tJJ f\" flUJJ j=L tJJ Jt Jif:&:/J 15~20f.lm , 1fi: ~I-I11j ~3JtW: E, 
Wll;fi; ~ 370 ij£ *, 1JQ ~:A 1']1' ijj(: ~tt Ijl1l 0 tJJ Jt ~ T Yt '7: ~ ii'& t!· ~o xJA! ~ ~II Jm t§ 0 

ZL051 

ZL048 

ZL050 

ZL049 

ZL056 

ZL057 

ZL05S 

ZL053 

ZL034 

ZLOO(, 

ZLOII 

ZL03S 

ZL03(, 

ZL03, 

ZL03: 

ZL031 

ZL05L 

fA 1lJ {if Ji ~ i¥J J:f $1U I ~ 2cm R<J Ij\ fi, ;J(;Q: 15, ~5: 10% i¥J z:..= g~ *J\ 1t 1fT, f+HJ- ~f 
it 2000 i¥J ~ z:. .:=. ~l § tItl, ~ JR J+H!f 5FU XX ID 7J Jt m IN K J;\f ~"J /J 5 m m i¥J tOL ~)A lfJ-j ,,,,om 
ID, mID~7Ki5t, Wll;fi;~;Y0Jj£;JO:], MT1+RniLt. ~Ti~!MnFHlt, AT Hitachi S800 
13 Wi Et! t~ T xJA! ~ 0 

~;M Ji ~ tJJ pj(; 5mm .m 11, lOmm iWi i¥J IJ ... :!ik: , ~ rE! tE 15 1 %i1 ~ 1t ~ If! m i¥J ~ z:. 
:J$1jl1*rp, }'1Hre~~HIh~ 5-10 7t~, ~J§"~tJ~/J"';ff*7t§JU:fD(AW ~ i¥Jft~~ z:.:J$ 
i¥J~~.J:f, :fD(A60~~.rp72~~o~*z:.:J$~pj(;.*&@J§"~;MMM~.rp 

I1XW, wpj(;*.~mmi¥J*~, 7t~mi1.~.~~ •• i¥J.*.~&*a.~~ 
&~~~oi1.~.~~ •• i¥J.~~m*~wm.Mrpi¥J*m.pj(;~, w*a. 
rnll FR.:ill: ± ~.?iD IJI;t ~ !- Dt1 q >j<ffi: cl; Jt:,. i§ ~II ott fI# IJI;t -Er 7ftl EEI,~..,k- ~ -Er 'Ab ~ 'i6 ~it ~iiJli ~ + 'r~ 



M~ ~~ RH~l i¥J 7f1; fJT: ~ Jii~W JJX;j(~;ff*/J', 1 ern ft-;{5 i¥J Ij, tk:, m Jeffery 

7f1; fJT ~ tE 50 ·cr 7f1; fJT 24 Ij, It-L {IHI ~ ~ , 70% it ~ !-t}=r, tu pj(; iI\ii Bt t}] J:1, ~ ViHJt 
r~Jn~mHtL 

Jii ~:;& El ~§.~,R 7f1; fJT: m ~ %U i¥J ijl TIi.l JJ J:1 W J:j';{ Jii El- Ij, tk:, g.:ti iSlj 1;;;{j: El--f llif i¥J 
~~, ~mmA*M.~, ~*m~~~~~*#, M~*El~~~~~, wm~ 
I.K 1~ ilL 1lHI !4k -E, 0 

2.2.6. 1 iit~*;t*3j. 

1J.\!j~?fi JH S Jii(Calamus tetradactylus Hanee)-=f 1996 ::q:o 8 j=j * Q t- J.J~~' ~ j+1 TIT {;
ill Jii Jm, ~ -~ 8 *, ~~ :t- JP! ~Ta ~ \C¥J: $ *, ~j r 7.4 8;)fC j:!; ~ ?;'i * i¥J 8 cYi, -A- lj- i¥J 11/: 
jt~Q;tz 2.1 0 

-H-- r·l 
1J ""';}- 1 2 3 4 5 6 7 8 

ffL i' ( ~p. iI*- m; 50-83 83-116 116-149 183-216 316-348 449-482 582-615 715-748 

i¥J ~P.I~J C ill ) 

2. 2. 6. 2 H i1U~ :5[ Jl ~Q ~ m 89 ;~IJ ~ 
~~ ff* 4 i¥J t~ t}] 00 71'- 7J P;J, r:p, ;171, -:= $ 71\, 1Ij: Ji!!: lld iJ~ r!iJ ('1 NEi l{x 1 0 1- Ht 1r !+~, ~YW.M: 

1Ij: 1- Ht 1f 5f~ r:p H ~l1!\~ i¥J 'fu: fJ[ ;,fll )~ & 0 

2.2.6. 3 Hil][~~~QHil~~89;~IJ~ 

H Ht :a q{ ;,fll H ~l ~ ~: ili :{£ t~ t}] TIi.l ~ lY!U ii, IWJ f# ~~ t~ t}] 00 71\ }JX; 0J, r:p, ;17~ -- - $ 71\ , 
'& g 1fR 6 1'- ~tf rgw:, :f± TIJ 1- ~tf ~ * r:p, ~~ H ~tf ~~ * 7J 0J ;17~ Im $ 71\, TIJ $ 51\. ~)W W 5 -1'
H*i¥J~*~m~~w, ~~&gH*~~*~$*~~301-H*o 

2 3 ...,&.!. '3i. 
. /1' lJ:l 

*xX1Jii~:Ji~*m i¥J**i!it*~!m Weiner & Liese X1Jii~i¥J:Ji:li1J~o 
~ &:(Epiderrnis): mM~9r;tz 00 - ~£iJ(;=~ **JYJ:1-t i¥J m}ff[ 0 ~El~}ff[ffl] 11 JJj; 

.7aJYJ:£iJ(;.m7-~=JYJ:o~Elm}ff[i¥J*~R~}ff[%~~#®#o 
r &~i*(Refleetive Body): ~El~}ff[9r~00~L~~aJYJ:o 

&:~~o~~:m~El~.-~~.* •• ~OOi¥J~~o~.mm~~}ff[,~~ 
• i¥J ~l ~ • *llllt J2t ~Ji P.lG 0 



~., ¥.~, m~.~~.~M~oX~~.-m~ ••• *~.~*m~.~ 
~*~~~M*o.-m~ ••• *~tt.~~~-*o 

.:ptt(Cylinder): m~-m~JHi.*~~8<J$*o El3£*¥l~@j;HIBJi@., ~i. 
}RArHt ~ jHl3.~ 0 

~1~*(Vascular Bundle): El3WJ&:mL *~'$, ~Mu~*r]-®¥t~HlBmHllJJX;o 
~lJ $.1f~ (Ph I oem) : EI3 gm • *11 /G ~ j( IJ\ ~ it II gll P.lG 0 tJJ &: '$ gm II ~ :f.tl= JU ff :Lt "J=!; ff 

/G~Rtf~Ao * ~ :goB (X y I em): EI3 - gjG -= -t- Jfi 1: * J1lt '$ -~~!,rf;j *11 ;!Ff -t-~ II ( 1* ~ :;1( J1lt '$ ) m JJX; 0 

lt~.(Raphides Sacs): 1§'m:Zr:pff~*~!l~fjj5{gmJj@~-fr%~A~3::M~, IAJ tll-m-
1i~ ~ ff 1fI ~ fi§ M dfu 0 



.~-.~~~%~*~,~m~~tt-~$%(rn~l, rn~2), ~$%~~~ 

2.30 ::&Bl-.E13-m**m1-t!¥J~Jffl!~IiJJX:, ~!ijIHif~E13=m*~~Jffl!~fiJJX:o *Bl~Jffl!A-J* 
®~&~Jffl!~oo~mn~~~::&®m~-~~~o*Bl~~!¥J%~~~~ill,~~m~n 

~~o~*~~Jffl!!¥J*ID~, ~Jffl!!¥J%~,~~~~~a~~~~#~®»o*~~Jffl!A-J 
~~~~~~~~~~o~R~~%~f::&Bl~Jffl!~OO,~R~~, ~m~~~~~wo 

~m~.~m~~Jffl!A-J%~M~~®»o~®#~~~~A~.~~~, Blm~~~~~ 

•• *~~&~~.~!¥J%~ili~o~tr~m-m~w~~!¥J.~*nJJX:-m, ~~A-J. 
~*~~m*ft*~f~*.~mm~Jffl!~OOo&~.~*E13*~$,~Bl$,~.~~ 
&ffi~A-J.~ffi~~~mJJX:o€~*~$~~~~Bl$~~§~~®#o ~tt~A-J.~ffi 

~~Jffl!~~~%~~%!¥J#~.o.~m~~Jffl!*~~~~~Jffl!~*~o 

3. 2. 1 ~iiilit ( Ca I amus L inn. ) 

~~~Jffl!E13-m**~~!¥J~Jffl!m~,~Jffl!~~.~~~Jffl!OO~, ~Jffl!~~~~WAo 

*®~.~~-mn~o~Jffl!%~~~~,~~~~~~~o~::&~~Jffl!~.~ID~, ~ 

Jffl!~*~%~*.%o*Bl~Jffl!*ID~~~~%~~ili%,~Jffl!~~~~~~o*~~Jffl! 
*ID~:ff&~ji*1f::f:Eo ~1L~J@t, ~mJuf\tITXf~U~~~e3i@JL ~1L'if)}[ 1-18 ~/mm2 0 ~ 
~ A~~~ •• ~*~~.*,*~~Jffl!~m-m~.*2~~~Jffl!,~Jffl!~~~~~o 
~*.~m~~Jffl!Aru~Bmo .~*~~~Bl$, .m~*~$~~o~~~ff~JJX:~ 

n~om~*~$~~~~tt~~, ~~ttR~o~~*m$~~~.tt~~, ~®~~ 

~rr:£fttJj~*)JJ1:ml~1ifo ~Ht 1-3mm, rfJli~,fif~~1'J5H~~Htff:f:Eo ~ttnldHt¥~~l.j 

.~ffi~;{~Jffl!t§t:t:!¥J~HtJ:tf:Pl~ ®i*#:f±, nt~dfui*§::m ~~, JJX:1T-f1FJU T~~tJ:o ~flHru. 

jAJ1t~IW:iwHH±=r-Bl~.~~fU;;~Jffl!tll£*1~~HIH;{~Hru. ~~ 0 ~2tq'tif~S.jAj;{~Hru.ff,% 
JJX:l21lTf5:t:b~:lB:, :t:b~iE~1?: 30-60flm 0 

f¥j7J~'iii Calamus australis Mart. (~}~5A,20B,21D; f,J;*-S-: ZL025) 

*$:~IlIJ%1 1 Jf;, ~-E%, -~:itI C15:rPJ) -K 18flm, ~ IOflm; )7H!i~&fYW~~Q}f, )7r~ 7flm, 

~Jlli!~*t~%, Jf3~Fz}; 3~m 0 

$:M .~m~~.*, ~.*a~Fz};~~~*~-~,*~~Jffl!~~.*3m~Jffl! 
~, ~ 25flm, ~Jff!!~%o 

¥*jlif~,UH~~IlIJ%1 ~%, m~%, A ru, 14 - 60flm 0 

i~'gjlif~lli~;IlIJ%1 Y~i1%, ~%o ~*.~~.Ii~~1r~f~t*o 
;t'g3R: 'if)}['iflt~:I$]j;J 4 -t-/mm2, 15:rPJ* 248~m, mfItJ* 196flm 0 ~M$:ifB , 

%'i~ 5 - 7 ~, P.lGtf~FJU, ~~lH5: 19f1m 0 ~~*JW:~BW'g--t-, ~:I$]lH5: 125~m; xt 
;gll~::tl:;:\,. 1i§""f:'*F.fi¥R'§~. - h 4-_ .s:jZ.-M:Jtf*~ 1'illm. ~~@"~4lfn 



/j\siil Calamus balansaeanus Becc. O~J1&4D, 13C; f1j*~: ZL017) 

*$:~IHHE! 1 Ji!!:, WJ~, Km (1~[I:i]) -if 291lm, ~ 1911m; j~~liH91~~ftlJo)J, j~~ 1911m, 

mJffi!~7.k¥jj%, Jf3j9J:Ji!!: 51lm 0 

&~ A~~~~.*, ~.*~~m~~~n~-~,~~mJffi!~~.*3Ji!!:m. 
J~, ~ 30llm, m Jffi!1Q] % 0 

~*i!~ffi~~IHHE! IQ]%, 1ffi1Q]%, B ~~_, 17 - 581lm 0 

f~iE~~ffi~R~IHIlE! ~~~%, ~%o ~;zjs:1tlJ.~~[~;;.p~~Hl*o 

£liE* ll)JU$gF¥~)'.I 3 1'-lmm2, {£[O]K 3341lm, m[O]K 2581lm 0 XJ(VJj$:'(fB , 
%'i1f7 - 10 1'-, m1Jt1F3'U, -'¥-~:&15:23Ilm 0 E~*J9'i'(fB~iE-1'-, -'¥-~:EH5: 134Ilm; Xi 
Jutt:tLit; Jjf-~*J9'i'(fB~iE 3 - 61'-, -,¥-j:)j~15: 421lm, t;tt~1f 0 

~~~'~ Calamus bonianus Becc. (~It& IIA, 12B, 12C; tj);::zjs:+;: ZL003) 

*$:~IHHE! 1 g, ~-EJf~, Kili C15:[O]) .~ 171lm, 5'~~:lJoJ~, j~~ 81lm, ~JJPJ.M~~%, ffl 
j9J:m1tlJ., IL.:>f15t:1f 0 

$:~ n~~~~.*, ~.*~~@~j:)j~*~-~,*~~~~~.*2gm~ 
", ~ 171lm, ~~I@%liJGmlQ]%o 

~*ffitqi!~ffi~MIHIlE!:mIQ]%, IQ]%, B ~~, 16 - 381lm 0 

f~iEi!~~.EWt~lHHE! g~IQ]%, 1Q]%0 
tliE* ~Jllf!.j:5jA 61'-lmm2, 1~[O]-K 275, :t9i[O]K 1911lm 0 XJ(M$:~B , Y1Titg' 4-7 

1'-, ~1Jt1P3'U, -'¥-~ Ja 15: 341lm , ~*:&:$~~§J~~ ~7Bf 0 E~*J9'i'(fB~iE-1'-, -'¥-~1if_ 

1~ 133Ilm; xt3'utt:tLit; @:~*@:'(fB~iE 1 - 4 1'-, -'¥-~lH~ 341lm, ~~tt ~1f 0 

Ca I amus caes ius B I. Cfj);;zjs:-,%: ZL045) 

*$:~IHIlE! 1 Ji?:, K1TW, If (15:[0]) 29flm, 't 12flm; 5'Hlj.&iY!IH'liUm)ljl:, 5'Htt 10~lm, 
~~M~!.k¥~W, mm@5L 

$:.~ AiHHfi;,j~, ~Hii:*:(.:tJj(gDj~J11F3'U)J:IZ-:Ef, *~~~~~Hibk 3 gffilBill)'¥, 
~ 331lm, ~BiY.~Tf~o 

£*i!~~jHR~ffiIlE! ~)fi~%, /G~.!h\Y!JjJf~, A 1\~, 17 - 34m. 
f~iEll~ffi~MffiIlE! g~ [2]J%c £;zjs:$)~,ijFi~~ ~1I IJ\~ll/ff *0 
tliE* ll)}[ll&-'¥-±)]J'.I 3 --'\'-/mm2, 15:[0][( 408fllTI, :t~[O]K 425~lm 0 xJ(~9l$:~B ,gm 

1f 4 - 61'-, mfH1F3'U, -o/-±>JJ'H:'?: 58 Ilm 0 E~*J9'i'(fB~iE 1 1'-, -,¥-j:)jt=f.11: 167; )(,tyU~x 

:tLit; @:~*J9'i'(fB~iE 3 - 61'-, -'¥-~}~H{: 50llm, t;tt ~'ff 0 

Calamus caryatoides q1j*~: ZL028) 

*$:~IHJlE! 1 m, K1J%, K (15:[0]) 1911m, ~ 101lm; jHl'&191~~:lJoJ.J, j~~ 91lm, 

~Jffi!~7.k~%, Jf3j9J:Ji!!:7Co 
&~ A~~.*, ~.*~~mj:)j~n~~-~,~~mJffi!~~.*34m~Jffi!)J, 

~ 331lm, ~~1Q]%0 

£*jW~ffi~;ffiJlE! ;ff!H1Q]%, /G~J\1!J!IJ%, A~, 15 - 351lm. 

{~~~'MHIHH~fHllP! t1BI~lTf~n 



m~* *It*ltf:l!.g:7iJ 4 -1'lmm2, 1~~* 4441lm, ~~* 3961lm 0 ~MJtilB ,gm 
.4-6-1', ~~n~,f:l!.gK*57~o 6~*~$~~1-1', f:l!.gK~I@; ~~~ 

:rLJ:\;; ffl[~*~$~:g3-6-1', f:l!.gK1~43Ilm, !I!~~-B'ffo 

Calamus compsostachys Burret C;f~:<$:~: ZL026) 

* Jt;ffi.%l 1 m. *1T%. -K: q5:~) 211lm, ~ 151lm; J~~lZfm~~tDW. J~~ 51lm, 

mJIDB?7j(~~%. fflmimxo 
Jt~ .~~.*. ~.*~~m:l!.g~*~~-~. ~~mJID~~.*3m~JID~. 

~ 291lm. mJID~%o 

¥*li~.HEl.tIUffi.%l 11lH!2ll%, /Gtl\l!J!U%. A ru, 11 - 28m. 
1~:gli~ffi;,g~ffi.%l g~~I%o ~:<$:~~~JH~~t:f /J\~ffff*o 

~l:g* WJJlWJJlf:l$]7~ 4 1'1mm2, i{:~-K: 4111lm, mrPJK 3571lm 0 ~MJtffB . %'i 
lff 3 - 81', fiX:iTtI~)iU, f:l$]lH{: 41 Ilm 0 J§~*~:g:B~:g 11'. f:l$]]Ii5: 151; xtJiu~ 

iLJ:\;; mt~*@:ilB~:g 1 - 41'. f:l$]lH~ 551lm. !I!~~-B'ffo 

Calamus deerratus B I. (f/"F:<$:-S-: ZL060) 

*Jt;ffi.%l 1 J¥1.K1T%, -If q:?rPJ) 331lm, ~ 17llm ; JH~lZfY1U~tDJlji. J~~ 121lm, 

~HfiJ.M~;j(1~%, if3mJ¥1xo 
Jt~ .~~.*. ~.*~~m:l$]~*~~-~, ~~mJID~~.*3mmJID~. 

Ski: 371lm. mJID~%o ~mr:p$~~li~~~JIDt~~~o 

¥*li~ffitq;ffi.%l 11lH~%, /G~J\lJJ!lJ%. A m, 19 - 39m. 
1~:gli~ffitq~ffi.%l g~~%o 

~l:g* WltWJJlf:l$]:7iJ 1 1'1mm2, ~rPJK: 600llm, *~rPJK: 600llm 0 )lJ(MJtilB . %'i 
lff 3 - 71', fiX:1TtI~JiU, f:l$]Hi:? 611lm 0 J§~*@::g:B~:g 11'. f:l$]]!:[{? 320llm; xtJiu 
L' 7-L:::I-' ri5 I+- "*" I± -,'-17 B ""h- /.'-..ill -l-h -±c 'cA 6 'h~ /,' B M; «1 ]:1.,; Jjj·t'::!:.JI'J!R~P-.-j-1it 2 - 6 I, 1-;.-<JJ~:lh. 7 Ilm. ~.Jf~~)Z-v E"l 0 

:R:**~ Calamus dioicus Lour. (1i91li3. IB, 18B; 1if1js:-B: ZL023) 

*Jt~ffi.%l 1 g. K1T%, Km CHrtJ) K 21 11111 , 'm 91lm; JH.ltlZfY!Jjr~UDJ'T:, J~:?'y 

51lm, mHB!H¥;j(¥~%. mmi§Y, )L-'¥&1lf 0 

Jt~ A~~~~.*, ~.*~~m~:l$]~*~-~, *~mJID~~.*4m~JID 
J!f:, ~ 241lm, mlliiJ.~%o 

¥*l!~ffi;,g~ffi.%l g~!2ll%, /G~J\lY1U%, A ~~, 16 - 421lm 0 

1~:gl!~ffitq~ffi.%l g~~%, I§]%o 
~l:g* Wlt*ltf:l$]~J 7 -1'/mm2

, 1~~-K: 2831lm, :fJi'trPJ-K: 2581lm 0 ~i'JJJtilB ,gm 
ff 8 - 12 -1', ~~tlfJU, f:l$]lH~ 251lm 0 6~*~ilB~~--1', f:l$]lH~ 133Ilm; X1 
JU~:rLJ:\;; mt~*~$~:g 3 - 81', f:l$]lH~ 421lm, t~~-B'ff 0 

Calamus egregius Burret. (OOI'i 8A, 8B; :t.iF:<$:-%: ZL046) 



&~ A~~.*,~.*a~m~~n~d-~,*~~.~~.*3m~.W, 
:00: 261lm , ~.I@%, ;ftiH1@%o 

¥*iim~lUR~IIIHE! ;ftiH1@%, ::f:J:Jil JJ!U % , AID!, 25 - 581lm . 
• _iimffi~EHE! "~%o~* •• mm~~~.v*o 
m_* f~1t1l3 1-/mm2, 1£rtJ-l(: 350llm, mrtJ* 3251lm 0 ~M&::g:B ,%'i1r 6 -

101-, d1TllFfU, -'¥~1l1£ 42 Ilm 0 ~~*Jm:g:B~_ 1 1-, -'¥~1l15: I 671lm ; XfVutt:rL 
~'. ~*+~-B~3-6A ~~~~42 ~~B~ .:I'\, J;J-.::C../I'J!J.!. I'lP"";- ~ I, I -'"-'"J J~.1:r. Ilm, !I!#"A>J re, 0 

Calamus erectus B I. (:fiFJls:-S-: ZL0058) 

*&~IIIHE! I JiJ:, *7J%, K C1?/nJ) 331lm, ~ 14/lm ; Jr§tbtiY1u§t1Jo J!1, Jr~t 121lm, 
~HfilWi.7J<jitI%, jijmJiJ: 5/lm 0 

&~ a~~.*, ~~*~~&~~m~d-~, *~~Hfil~~~*3g~Hfil~, 

~. ~ 33/lm, ~.[.@J%o 
f ¥*li~ffi~R~IIIHE! ;jlIfj~lf~, l':J;JilY1IJ%, A ru, 13 - 34m. 

i~.li~ffi;,q~BlHE! q~~*o £*.~'Hll~R~=ft/J\~fI1r*o 

~1t.* 1t&1tm:-'¥:I::t]7J 5 1-/mm2, 1£/nJ-L~ 333/lm, ~rtJ* 215/lm 0 x.J(M&:g:B, Y;iTlf 2 
- 5 1-, d1TllFVU, -'¥:I::t]1[{} 31 /lm 0 ~~*Jm:g:B~. 11', -'¥:I::t]ffil15: 97/lm; xtVutt:rL 
:it; mt~*Jm:g:B~_l - 5 1-, f:l:);]lH5:45tJm, t~tt~!ffo 

Ca lamus ex if is Gr i ff. (~Jt& 4A, 48; fJJ;Jls:-S-: ZL047) 

*&~IHHE! 1 J¥?: ,K7J%, -K: (1~ /nJ) 38tJm, ]t 19/1m ; Jr~bt iY1U~1JoJ!J:, Jr~ 19~1m, 

~Hfilij?K1J*, J§mJiJ:7Go 
~~ ~~~~*,~~*A~g~~n~d-~, *~~Hfil~~~*3m~HfilW, 

J% 19/1m, ~ H1Qi1lrH~l % 0 

¥*li~~flJR~Bl,ij§ WFiIQ)U0, ~:J;JilVliJlf~, A IcW, 25 - 41/1111. 
1~.li~~.El.~R~IH,ij§ g~ IQJJ M 0 

~1t.* :&;:r£-'¥:!;>.JJ0 41'"/mm2. 1?/nJK 392/l111, *~rtsJK 292/l111 0 x.J(M$:'i1B, 9lTiiif 6 -

101-, !JX;1TtlFVU, -'¥:I::t]J"I.1? 25~lIn 0 J§"~*Jm'i1B~1E 1 1-. Sf:l::t]][Q} 167/1111 ; x~VU~3:JL:J{; 
mt~*Jm:g:B~_ 3 - 61'". ilQ>.JJa{'? 33/lm, ~;tt~l§'o 

Ca I amus faber i i Becc. ([]Jt& 3C; fiFJls:-S-: ZL044) 

*&:~IHJi§ I JiJ:,K::1JJB, K (15:rtJ) 431lm, ~ 14/lm ; Jr~btiY1U~1JoJ!f:, Jr~ 14tJm, 

i ~~~*.%, ~mm7Go 
I &~ A~~.*, ~.*a~m~~n~d-~,*~~~~m-JiJ:~.*4JiJ:~ 

~JJ, ~ 38tJm, ~.m~JBo 
¥*j!mffi;,q~lIIHE! ;ftiH~%, l'J;m!I!U%, AID!, 21 - 67m . 
• _j!mffi~EHE! "I@JBo~* •• mm~~M.mo 
m_* *1l-,¥:b>J~ 51-/mm2

, 1£/nJ* 3411lm, tJirtJ* 267tJm 0 ~~J]&:g:B ,%'i1r 4 
- 61-, d1TB)(;dilltlFfU, -'¥:I::t]1l:1£ 25tJm 0 ~~*~:g:B~. 1 1-, -'¥:I::t]1l:1£ 1421lm; XffU 



*¥iDl Calamus flagellum Gr i ff. (OOJiOC 5A, 13D,15A, 15B, 15C; ;ti*%: ZL022) 

*$:~IIlHEl 1~, K1J}f}f, K:it1 (1~~) K 38~rn, Jt 10~rn; 5H~t&f~W~JJll}I¥-, mElA 
~,*~5~~~~~*.}f, ~mm~, ~~~~o 

$:~ A~m~ff.*, ff.*~~~~~~n~-~, ~~~~~.-mff~*4 
g~B~}':, 'fu: 43~rn, ~JID!21I%o 

¥*iiM~.I3.~R~IIlJl§ rj~I§I%, I@Jt, B !W-w.rT A IW, 13 - 46~rn 0 

f5~~iiMrn~R~IIlJl§ rj~ I@%, ~%o £*re'~,Hlli5t~1T /j\~tf@'*, /j\~t!ff*1jU,j 1¥ 
~~$~~~~~*mt.~~. ~~~I~~o 

il~* ".f[[5f:!:)]7,J 3 1'/rnrn2, i{:~* 467~rn, fm~K 334~rn 0 m.M$:~B. g;Ti~ 8 
- 12 1'. pj(:1-:rllxJJX;mt1FJ~, if:!:)]Ja15': 34~rn 0 ~~*mt~B~~-~, 5f~JH~ 152!lm : 
-+;"d/--'7L=P- 1i5J+-+1±tl:178~4 6A :ill.+b-±,-'-7--.33 J'I5'/dTe.~· "!7-j'Ii5J+-+I±tl:rr8 X>J:YG~, ]:,,; ';r-.::I:./I .... J!l~IW...-r~ - I. -1-'"-':J.1:':f.1.T. ~rn. :tm~A,;r-Bo '" 1+1'::f::';r-.::I:./I .... '!KI=IJJ...-r 

~7t+{±tHt~-f~W f¥J~t'ff* 0 

IJ\~nl Calamus graci I is Becc. Oif*-S-: ZL004) 

*$:~IIlHEl 1~. ~-e%, Km (i{:~) * 41~rn, j~1'l.t&0J~JJllr:-f, j~~ 17~m. f:HlHEl 
W;;;.K¥jliij}f, mmg~, JL-'f&1'f 0 

$:~ n~m~ff.*, ff.*~~m~~~n~-~, *~~~~m-gff**2 

g~~)I¥-, ~ 21~rn, ~JIDlW%IlX:11lH~%o 

¥*iiM~.I3.~R~IIlJl§ 11l1i~%, rj~Jf~, B lW, 46 - 83~rn 0 

f~~iiMi.l3.~R~IIlJl§ rj~ ~ % 0 

il~* 1f)}[5f:!:)]:kJ 2 1'/rnrn2, ij:~1f 590~rn, fmrtJK 470~rn 0 Y;J(ii')]$:~B, %T~ 6-8 
1', ~fnlF3iU, if:!:)]]£H'? 58~rn , ~*&¥i~~~i.R~HEl5J\.ffo ~~*@:~B~~-1', ffsra. 
f'? 258~rn ; j~@1'f 21'J§~*@:~B~~f¥J~t'IT*o xt3iVrt:rLit; mt~*@:~B.Ji:f~ 2 - 7"' .... , 
.f- i:)J ],:U{: 75 p rn, ~~ tt .\'f TI c 

;~Wi~fil Calamus henryanus Becc. (1*1f\&4C, 14C; f~;*-S-: ZL002) 

W$:iIllMl 1 g, );8:Jf~, KJiL Ci'?rtJ) K41~rn. jl'hJ~lxl)~¥;f1JllJ7' j~¥lt25~,11. ~1l'JiQ 

W~'!J(1W6Jt. mmgffl., JL -¥&tr c 

$:~ firTm~~.*, ff~*~~g~~~n~-~, *~~HEl~m-gff**3 

g~HElJ~(, ~ 33~rn, ~JIDI21JJtllJG1llIiWl%o 

¥*iiMill~MIIlJl§ 1llIi~%, rj~%, A ~L 18 - 38~rn 0 

f~~iiMrn~H~IIlJl§ rj~~%, ~%o 

il~* ".f1Jt5f:l5j:kJ 6 1'/rnrn2, 1~rtJ* 250~rn, ~rtJ-L~ 275~rn 0 m.~J]$:~B, Ylfji' 
5-7 1', P.\G1T1lFJU, 5f:!:)]][1~ 42~rn, 1itt1Jni~tJH.R~~:5tffo ~~*@:itB.Ji:f:g-1'-, if:!:)] 
]H~ 75~rn; X1~utt:rLA; 1*~*~$.Ji:f~ 3 - 5 1', if~][q~ 42~m, t~tt~i' 0 

**~iil Calamus melanoloma Mart. (;ti*-5: ZL027) 
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&~ A~m~~.*,~.*~~m~~~n~-~, ~~~~~m-m~.*3 
rn~~JJ, ~ 48Jlffi, ~~IQ]%, m!@%o 

¥*niJ~ffitq~lHH@ /F~J\l!J!Ij%, A~, 17 - 50Jlffi 0 

i~~nf~ffiffi~lHH@ g~ IQ] % 0 

~l~* *It-'f:I$J7J 4 -1'-/ffim
2
, 1~~-K: 334Jlm, ~~* 300Jlffi 0 ~~J]$:~~, gij'i~ 6 

- 8 -1'-, ~1f14F3'tl, -'f:I$J1'[1:? 22Jlffi 0 ~~*&.tit~~~ --1'-, -'f:I$J][1.? 84Jlffi; X't3'uttfL 
A; l*~*&.tit~~~ 3 - 6 -1'-, -'f:l::J:]]I 1~ 32Jlm, ~~tt ~~ 0 

at~iil Calamus multinervis Becc. (lllIW lID; f5.R;;$:-S-: ZLOI8) 

*&~IH~ I g, ~8:%, -K:m (1~~) K 14Jlm, J~~/Fj]QJ', J~~y, IJlm, ~JlfQH~K1T 

%, ifjJ9tFz?J~[, 37Jlm 0 

&~ n~m~~.*, ~.*~~m~~~n~-~, *~~~~m-g~~*3 
)ii~JlfQ)'T:, ~ 29Jlm, ~JlfQI~I%lix;J1>HI2il%o 

¥*li~illtq~lHH@ I!BI%, 1JlH121I%, /F~J\lYlljtf~, A ~~, 8 - 50Jlffi , 

1~~li~~lHR~IHH@ g~I.W%, !iru%o 
~l~* *&-'f~A 3 -1'-/mm2, 1~~-K: 450Jlm, 1mioJK 400Jlffi 0 ~J(M&itB, 9lffTI' 4 

8 A r£-/.:-:HI:[I" N-J.b-+'-/.;;<.. 34 '--i.,r-go'-c/l=1/U~J1/;JL\..= ~J-I-.-'o-F±tLlle~_A N - I, nl(,1J ltt-Y'U, -. J-<JJ~. 1-T. Jlm, fi'I 1'l)(. f-~- 4.~1 L:e/\!lQ n~jJ j I 0 /1=I.:t:./I'-/!T.t I'II>TT ~ I, I 

:i:5Jf':f.1.? 217Jlm; X't)iuttfL:r-\;; l*~*~itB~~ 4 - 8 -1'-, -'f:I$JM1:? 58Jlm, ~~tt~TI' 0 

Calamus multispicatus Burret (1;]\;;$:-%: ZL059) 

*$:~IH~ I g, K11%, K C1:?~) 27~lm, Jt lOJlffi ; J~~l&fYiIJ~j]QJ~, J~~ 6Jlm, 

~nJlP1.H?f.;j(1~%, fflJ9tm 3Jlm 0 

&~ A~~~*, ~~*~~g:I$J~*~m-~,*~~~~~~*3g~JlP1.W, 

~ 331lm, ~JlP1.~%o 

¥*Ji~~J3JR~IH~§ ~;f:jI!Bl%, /f;J;J\lljllm~, A 'I-V .. 11 - 34m. 

1~~li~ill~R~ffi~§ §/jI2il!f;o 
~l~* ffi;&~;IJFjZ±:J:]JJ 3 1-lmm2, 1:?ioJK 4181lm, t~I~K 356~1111 - xJ('ii91WitB , ym 

V~\; 3 - 7 -1'-, m 1J'14!:yu , ~Zl-:J:]]~.1:? 55 ~lm 0 j§-~*&.titB.lff~ 11-, f:i::J:]]~:11-: 177; )(,j'yutJ(: 
:fL ccl-' r".- J-I-. -,0- F± tLl7 e ~ 3 6 /,'-. .>E -I-1,-1I:':,:(A 5" ",51:! 0 [3 {fg; 
J .]:,,; 1;j...:t:./I'/!T.tPjJTT~ - I, I .!'<J_H.IT. "'1l1TI. :r~~~.x.-.:rEl 0 

#&~~1§iil Calamus nambaensis Becc. var. xishuangbannaensis Pei & Chen (t~J; 

* -S-: ZL008) 

*&~IH~ I @, ~Q%, Km (1~~) K 3311111, J~~j]QJ!f, JHlff 51lm, ~JlfQij?f.K1J7f;, 

:%J9tm$, 7Jlffi 0 

&~ A~m~~.*, ~.*~~m~~~nm-~, ~~~~~m-m~~*3 
rn~~f", ]133Jlffi, ~~~%gl(;m!@%o 

¥*ji~ffitq~lHH@ ~%, m~%, /fnll !J!tl % , A~, 25 - 58Jll11 0 

f~~ji~ffitq~lHH@ g~~%, !@%o 
~l~* *ltf~~J 41"/mm2, f£~* 425Jlffi, flioJ-K: 400Jlffi 0 ~~J]&~B, %'f~ 6 

- 10 -1'-, ~1f14j:JU, -'f:f$]]~H£ 46Jlm, ~~~~~ll~lt~~*7fo ~~*&.t~B~~--1'-,-'f 



.Il.)I~iil Calamus nambariensis Becc. var. yingjiangensis Pei & Chen (~ 

hOC 140; tjj\*Ji§-: ZL007) 

~&:;IHllE! 1 m, ~{iJ~, -~:ll!. C15:fIiJ) -~ 34f.lm, ~ 14f.lm; )rr~1JQ)f, )rr~ 5f.lm, ~ 

.~. Jffl!~K7J%, JtlJP]:mxo 

&:~ ~~~~~.*, ~.*~~~~±:J~*~-~, ~~~Jffl!~m-g~.*3 
.r~ffilJffl!)!f:, ~ 24f.lm, ~JlBIW1Ilf5IlJi:11lrH~1%o 

¥*l!mtl:HJglHllE! [2]%, 1ll1il2Il%, ::f1;.ffivliJ,B, A l1;V, 16 - 83f.lm c 

f~:g il ~,H§.~p.jIH!lE! ~~ l@ %, l@ % 0 

ttt:g5R {t&f:/$JJ~ 31-lmm2, q5:fliJK 392f.lm, fVtfliJK 417f.lm 0 xJlA~'J]Bz:~B, %T1'r 7 

- 10 1-, t&1Tt1F~U, f±:JfiH5: 42f.lm, ~*&ftI].~iY.jA~;UlllBfg:5J'-3fc €j::*l9i~B~:g-1-, f 
-J..I '-'7- 6 '>'+ErI.r.'rJ:L='"' r.5J+. + f±.il:l1 e.~ " - 7 A .TIL-J.kJ-±-/.7- 50 '"~.r.'r B~ )-.:JB.1-..2 7.um; /I'J:5'~!O/,-1]:'-; Jm.:t::..II'J!Rl=lp-q~j I ,I )--'J_~.1.:r. f.lm, !!!.if,!O/,->j-13o 

f5tiil Calamus rhabdocladus Burret. (~!'i& 6A: f~~*-q-: ZL021) 

~&:;!HllE! 1 )if, ili:W1I%, Km C15:fIiJ) K 16f.lm, J4 12f.l111; :9r~t1JQ)l]l:, )rr~ 4f.lm, ~ 

JJliJ, )Jtf. !2JJ lf5 , ffj JP]:)~ 2 f.lm 0 

&:~ /fl,1:f~~~Mt*, ~Mt~ft~m~:/$J6-Jt1F~-~' ~~WlJffl!~m-g~Hjtw: 3 
Ji~~llBfg)'Y:, i: 30f.lm, WlJlfiI1Vfi!211%, W1I%o 

¥*l!m~lHp.j!HflEl y~ W1I%, W1I%, B IT~(f~1-jJiJ A n1), 17 - 50f.l111 0 

f~:gl!mtlWg!HflEl ~~W1I%o ~*m~~fl.~R~1:f;fM-lhEL 

ttt:g5R {t&f:l:>]70 21-lmm2, 1{:fliJK 525f.lm, m[fl]K 525f.lm 0 xJ(~J]&:~~, Y;lf1'r 8 

- lOt-, ~1JftJi:JJX:~t1FYU, f±:J1H5: 34f.lm 0 j§-j:*Jjft~~.ff.~-·t·, f:i:>riB".1:} 175f.lm ; 

~/1'11iIt-T 2 1-€j:*@:~~.ff.~R"Jtl'ffW; xtYutt=JLit; 1*j:*Jjft~~.ff.:g 4 - 6 1-, f±:J:a.1:} 
75f.l111 , ~~q;tt ~N 0 

~$IP~iiJ Calamus tetradactyloides Burret. (~I~ 3D; ZL029) 

~$:~!HflEl 1)if, KJJH;, Km C15:[fl]) K 19f.lm. i: lO~lm; 5'H~tb[jJJ{' :9r~t 5~lln, ~m 

1]f.l)j";;/J(~i¥.fTf~, ili: KJJ%, mm1@xo 
$:& n1:f~~~.*, ~.*~~m~±:J~ffi~-~, ~~~~¥m-m~**4 

)L~mlH@'JlJ!:, i: 40/1111, §lBJlBI~%, 11lf3 I2iIJf5 0 

¥*l!mtlWU!HflEl ~~I.2il%, [2]%, B ~1, 25 - 75f.lm 0 

f~:gl!mffiJ"q;!HflEl ~~W1I%o **ffl:1~UIH;-;~1cJ IJ\tt'ff**lI~tt*, iP1:t/j\tl1lf5k 
J'.llf!-~)] W. $ i!JZ~M 1-J§ j: *@:~~.ff.:g 

~i~* *~f:l:>]7~ 21-lmm2, 1£fIiJ* 542/1m, f~[fl]~ 400f.lm 0 ~~J]&:~B, %T~ 10 

- 12 /(,-, JJX:~1-1F~U, f:l:>]][1£ 26f.lm 0 J§~*~$~:g-1-, f:l:>]][1£ 167/1m; xtJU~ 

fLit; m.:~*~~B~~ 4 - 61-, f:l:>]][q£ 52/1m, ~J-~-@1f 0 

s~ Calamus tetradactylus Hance (~hOC 14A, 14B; ;j;J*%: ZL005) 



, ;'. 

~ 

~m A~W~~.*, ~.*~~m~±tJ~*~-~, ~~~~~.-m~.*3 
m§lll~Jf, ~ 33~m, ~~[2]%9.X;m[2]%o 

~*lim~.IUH.~IHJj§ [2]%, m[2]%, B ru, 25 - 50Jlm 0 

1~~limmtq~Jj§ ~~IQlJ%, lQlJ%o 
gl~* WN-'JZ±tJ;'JiJ 51-lmm2

, 1:<?[Q]-K 300, tJit[Q]~ 275~m 0 )(Jl~)]$:$, %'rE 1-, 
JJX:1T:JiP~U, -'JZ±tJ][ 1:<? Jlm, 1f~wfi~~flj;{~ RfQ5Bf 0 f§~*.@:~~~~-1', -'JZ±tJ:ti1~ 158Jlm ; 

+-rrl ~7L=". liS J+- ...... B;tz:1l B ~ 2 - 6 A :sJZ-\kI-+- '7-. 46 '"~~ B:reo x~ Y'G!'/<.1 :}:\." J;r-_:I:.JI'J!i~l=IiJ-.-:r §i 1 ,,-J--':;)J:'I.1J'_ Jlm, ~~'f.:!'/<.-.r El 0 

ilJtt-§'~ Calamus viminal is Wi lid. var. fasciculatus CRoxb.) Becc. (~ 

h& 21B; ti}*-q.: ZL009) 

f *~;HlME! 1 g, ~~%, -Km C1:<?[Q]) If 43Jlm, :t 12Jlm ; 5'~~'&fY!~~:JJrIJ¥, j~~ 
33Jlm, ~BPlM5>?K¥~%, 3Cmmmo 

$:m A~W~~.*, ~.*~~g~±tJ~n~-~, *~mBPl~m-g~.~4 

g§lll BPlJ'1, :t 33~m, ~ RfQI21I % 0 

~*limmtq;HlJj§ ~%, ;jllfi~%, B n'~, 25 - 50Jlm 0 

1~~limmtq;lHJj§ q~l2]]%o *6~Jlt=f.~, 3 1'/mm2 
0 

gl~* WgUf:l$);;; 31-lmm2, 1:<?[Q]-~ 358Jlm, tJit[Q]K 317)lm 0 5\Jl.~)]Jt~~, j}m~" 5 

- 7 1', JJX:1Ttlp~U, f-:l$)tI1} 29)lm, 1t*Jk:fi~~Elj;;§IIlBfQ5J'-7fo }g~*'@:~~~~-1-, f
:J::tJJ'H:<? 142Jlm; x;J7U~fLA; m.:~*.@:~~~~ 3 - 5 1', -'JZ±tJffif.1~ 34Jlm, !It~~~'ffo 

L:i¥J-§'~ Calamus yunnanensis Pei & Chen (1!fIh& 9A, llB, 12A, 16D, 18A; tJJ; 
*-%: ZLOOl) 

*$:;HlME! 1 g, ~E%, -If:iZL (1~[Q])lf 31Jlm, 5'H~.t&jJ\J~1Jo}!Jl:, 5'r~ 8Jlm, ~lHPIij5> 

!K¥~7f~, J%mm$, JLf&~ 0 

~m A~W~~.*, ~.*a~g~:l$)~n~-~, *~mRfQ~m-g~~*4 

)~~RfQJ!]!. :t 33Jlm, ~BfQlim%llJi:;f1llil2il%o 

~*;Wm~JH5UHljj§ ;f1lfi!illiJf;, /Ft!,j]y!IJJf~, A ?\V, 18 - 38~lm 0 

1~~;Wmm;JUHljj§ q~l.§I%o 

~l~* W'&-'f:f:~JJ,-, 51'/1111112. 1}[Q]K 480~lm, tfi'Ilri] l.~ 440)lm xj(M$:~~, Dil!;E~; 9-11 

1'-, r&1J-:11!:)iU, 37Jll11 , 1f,'fJ1i?~~HRj;{~HfQ5t7fo f§~*.@:~~~~-1', -'f±tJJiq} 200~lm ; 

x-J)iu~1L.i\:; m.:~*~~~~:g3 - 51'-, -'JZ:b>Ja.1'?63)lIn, ~y~tt~"Efo 

3. 2. 2 jiiili./i (Daemonorops B I. ) 

~~~~EI3-)itt*m1tl¥J~J3fQ~1I.~, ~~14F~U~W7G~~fB]~, §IIlJ3fQ:;kJJ\§j~IJ~A, 

*OO1t.~~-mBmo~J3fQ%~-'JZ~ruoM*~~J3fQI¥J.WOO~, §IIl~~*~%o*~ 

~~~OO~~~.~~~%, ~~n~~~~~~o*~~~*OO~&M~o~~~~~ 

~~o ~1LWJ!l1-3 1'/mm
2 

0 ~mA~~7t~~t~31HIJ~fMnIL *~~~~~-Jif~H1BR 2-

4m~~,~~.~d-'JZ~o£*.mm~~~ArudBruo.~*~~m~$ ,.m~ 

*m$~1to %'f~pj(;1TBJG~W14F~Uo m~*m$~~;'J~~~~~, 1i~utt1LAo l*~*J9t 
$~~7-]t;~~~ 0 ~Ht 1-3mm, *.m5trWi~~t1f:{fo ~t~5IHf~t~~.!=j$m~Jlj.R~BfQffi 

-------'--.~-(Brut..Lfni!JVH'fi ~1'f:tE, aJV! J'Mt-;f; iL'tW,_E!liT·tlP;I! T HMLt. 0 m BPlI*J *4m$'~, -Wf 



.~~~~m.~m~m.~~*.~m~m.~~.~*.~m~m.~m~~m~M 
i!!, *~~i!!][1~ 45-60f.1m • 

Daemonorops angust ifo/ ia Mart. (t5F*%: ZL041) 

*$:;HlnE! 1 m. -L<:1Jm. -If (1~rPJ) 33f.1m, Jt 1911m; !1~~j][]Jf-. )'H~:( 9/lm, mlliil 
!RK15Jf~. f:tl JPtmj>. 

$:~ n~~.*.~.*A~~~~~~~-~.*~mlliil~m-g~.*3mm 

JJf!J.I~t. j';: 19!1rrl. mJJf!J.1?Hf@m. 
¥*ii~;mMffiJff!l 1?Hl2llm, ~~J\lJJJiJm. A ~~, 17 - 51m, jAJtfHi';H~i~:/fmJPt. 

1~:gii~ffit[gffiJff!l g~f@Jf~, [QJ]%. £*ffl§Hfl~~9=tB;f~Mm. 

~l:g* 1tJj[~~1-J 31-lmm2, HrPJK 400!lm, i'YirPJ K 333/lm. X;Z*Jl$:~~. YiTiff1-. 
~1ftlFJU, ~~]Ii;: !lm. €~*~~~~~ I 1-. ~:l$]:a.i? 167/lm; X1VU~fLi\:; m~ 

*@:~~~:g 2 - 81-. ~~]H;: 58!lm. ~~tt~'ff. 

Daemonorops gemicu/ata (Gr i ff.) Mart. (t;*-%: ZL043) 

*$:;ffiJff!l I m. *15m. K C1£rPJ) 42/lm, m 14!lm; !1~~1J[]Ji]i., !1~~ 12/lm, m 
Jl@ M~:Mi uru* , f:tl JPt g j> • 

$:~ Atf~.*. ~.*~~g:l$]~~~~-~. *~~lliil~m-m~.*4g~ 

lliill':. ~ 62!lm. ~JJf!J.m[QJ]m, [QJ]Jf~. 

¥*ii~~fl.tqJffiJff!l 1?H[QJ]Jf~, ~~J\lJJJljm. A ~~, 25 - 58m. V-F8Hfim~4P.JJPto 

1~~ii~~fl.tlUffiJff!l g~[QJ]m, [2]mo ~*.~~F:!.~~9=tilf*~i&J~V¥n/Hl'ff*o 

~l~* 1tJJt~~l-J 31-lmm2, 1£rPJK 342!lm, fwrPJK 325!lm 0 5lj(*Jl$:~~. Wfff 9 
- 111-. ~1'T·yJ(.~~t1~JU, ~:l$]]H£ 33 !lm 0 €~*~~~~:g 11-. ~~][i;: 175!lm; 
";+;{·".",,.7L=:P- r.s1+-+a;iLJlB~ 4 - 8 A N-l.r,,-±-/.;A. 50 rt,,,,.,,,,.Sfg /l'JY~!0.."J J:\; JlI'.:l:./I'J9~I=tIJ-.-j!§l I • TJ.--':I.I=t.1'::r. !lm. !!!~"'..x.", I"l 0 

*P.§.~m Daemonorops jenkinsiana (W. Gr iff.) Mart. (I~)'i& 17e; ¥];:2j;:1,j-: 

ZL020) 
*$:~ffiJff!l 1 g. ~f1:m, KiLL Ci?[tJ) K: 34flm, Skt IOflm ; !1r~'&fYW~UJ[]J!]!, !1HW 

5!lm, ~E!iP].H~!J(~~H;, f:tlJPtgj> , )Lf~9:1::fo 

$:~ n~~~~.*. ~.~~&g~:l$]~~~-~, *&~JJf!J.~m-§~m~4 

r~;mJJf!J.I'Y:. ~ 29!lm. ~JJf!J.1?Hl2]mo 

¥*ii~ffitq~ffiJff!l g~[21]Jf~, /f~J\ly!ljm, A?XL 13 - 42flm 0 
1~:gii~ffitq;ffiJff!l g~[QJ]%, [21]%0 ~*.~~fl~~~1ff~Mm, +~lff*'&~Hl*. 

~*¥i~~JH~~JJf!J.~1fBfH~-§'4P.Jm. 
~l:g* 1tJJt~~Jg 31-lmm2, 12rPJ* 617flm, fWrPJi.~ 467flm 0 X;ZM$:~~, YiTi'ff 6 

- 10 1-, ~1TtlF~tl, ~:l$]][12 41flm 0 J§"~*~*B.n~-1-, ~:l$]][12 216flm; X1Jutt 
fLJ:\;; m~*~~.n:g 0 - 91-. ~:l$]][12 150flm, t~tt~~ 0 

Daemonorops /ongipes (Gr i ff.) Mart. (tj[\*%: ZL042) 



l 

~~ A~~ •• ,~ •• ~~m~~~~~-*,*~~~~.-m~.*3m~ 
JffiJ.w, ~ 24~m, ~~ml2]%o 

~*.~rn~;IB,ij§ ~12]%, ::f~.m!J!iJ%, A ~W, 25 - 75m 0 

i~~.~rnt[glB,ij§ ij~I2]%, ~%o 

!l~* ~J.tf:l$];1,J 21'/mm2, 15:(PJ1f 458~m, f~(PJK 341~m 0 ~J(1i'JJ$::g:B, YmTI'1-
11-14, ~mtlFYU, ¥:!5Jgr.1-} 17~m 0 f§"~*@::g:B'@~ J 1-, ¥:hlJ1H-} 133~m; X1VuttJL 
A; Jjji~*@::g:B'@~ 2 - 81'-, ¥:I:~1H:? 32~m, ~JtiI:~tf 0 

i ~iil Daemonorops margar itae CHance) Becc. C~/tIX 12D, 5C, 16B, lSC, 21C tIT; 

t , 
1 
li 
r 

;;$:-,%: ZL010) 

:W:$:~IH,ij§ 1 }¥!:, JEUf~, K:it!. C1-}(PJ)[( 31~m, ~ 14~m ; j~~EdYiIJ~tm}!jl:, )rr~t 

J2~m, ~HEIM~7j(~OO%, 7Gmffilgo 
$:~ A~::f~ •• TI'*,.tf*~~m~~~n~-*, *~~~~.tf*5g~ 

~}'](, i: 9~m, ~~~~:Jf;o 
~*)!mrn;R;IB,ij§ !211%, 1l!MI2]%, B ~L 17 - 50~m 0 

i~~iim;Eltq;lHH§ ij~WlJ%o ~~:fJ:A:lii¥Jn-I-J2:E C/J\~lTI51·n, lImm2 

il~* ffi'fJ[¥:l$];1,J 21'/mm2, 1:?(PJK 425~m, f~(PJK 300~m 0 5tRM$::g:B, gmTI' 7 
- 9 1-, ~1~HiFYU, ¥:l$]]:[1{: 25~m 0 f§"~*@::g:B'@~-1', f:hlJ]:[1-} 183~m; x;LY"UttJL 
it; Jjji~*@::g:B'@~o 3 - 71', f:f$J~H-} 75~m, JjJ~~~TI'o 

3.2. 3 ~ntii~ (Plecotomia Mart. et. B I. ) 

*~~HEIEI3-m*;t(m11-t!¥J~~~6_~, ~~tlFYU~~5t~~J'B]ItIjt, ~HEIAJH$j~IJ 

~Ao*®~.~~-m~ffilo~~%~f~moM*~~HEI!¥Jmm®~,~HEI~Kn%o 

*~~HEI*®~~~~K~%, ~HEI~mn~~~~~o*~~~*®5t&M~o~~~ 
~t:YUJWo "={,JL~& 1-31-/mm- 0 ~mJlB::f7i:*.¥.~l'Er~Vfll~Hl*, *~~HEI~%----}~Hil 

*2-7~~HEI, ~HEIa~o~*M~ffi~~HEICmo ~~*~$M~~, $m~~m$~ 

po ~~~~n~om~*m~~~~~~~~, k~~R~o ~~~ffil~~~~.~~ 
'Er 0 H~1i 1-3mm, *}J~ 5J'-I~ HMt 1+:(£ 0 ~ftTI * HMt*~ I:j=l ~j 1~~ m ~~~l HEIi'§ it: RI] ~f~it_t{-:r lit 
J!it rfb 14'1'FfL Iit.ffil @1*g; m l\U, J1X:1f jell' VU T ~l~{Lt. 0 f:JB IlPI V'l '* W]rUfJ®l1:f{FfJ:!lT€ mKHrHH 
~I! JJEI ;fll & 7I-q~ ~¥jRj~ ~ REIL 9J 

0 & * fi~ ~t ~IU;~ ~lJJjQ $ }~ fiX: lrlll )f; 1'6 ~-& 1:8: , 1'6 ~f~ J1:t ~H~ IEl-

60~m 0 

Plecotomia elongata Gr i ff. Cfjf-*i%: ZL034) 

~$:~IB,ij§ 1 m, ~%, 1f:it!. C1j:(PJ) 1f 24~m, ~ 12~m, jHi.&f9!~~::f1JIlJ'f:, jH* 
7~m, ~JffiJ.~*1.f~, illm1m 3~m 0 

~~ A~m~~ •• , ~.*~~~~~~~~-*, *~~.~.-m~.*5 
~~~W-, ~ 50~m, ~.I@%g!(;ml2]~, .-m~lrg*j~ff "~Ij(~" 0 

~*)!mrntlUm,ij§ 12]%, c ru!, 33 - 67m 0 

i~~)!~rntq;m,ij§ ij~l2]%o 

;l~* ffi'J.tf:l$];1J l1-lmm2, 15:(PJK 542~m, ~(PJ{~ 458~m 0 



~:I:tl!l~~tnl Plecotomia himalayana Gr i ff. (001\& lA, 6B, 9C, 11C, 19A, 19B, 19C, 

20A; :ti:L$:%: ZL006) 

*$:~fIlJ3§ 1 m, ~E7f5, K:iJl C1~rPl) K 33~m, j~~Rf~lu~/F:bQJ!f:, j~~ lO~m, ~ 
HffiH~K1J%, Yf3JPtm¥1J, JL-¥&1'=J 0 

$:~ A~rn~~.*, ~.*~~m~~~n~-*, *~~~~m-g~.*7 
g~JlffiJ-']i, ~ 95/lm, ~JlffiI21l%DJi:~HI.2]%, m-g~1f1r*5'~1f "~$~" 0 

¥*li~mtq~fIl1]§ I.§I%, ~I@%, c {l;'L 33 - 58/lm 0 

1~;gli~~fl.tq~fIl1]§ ~~I!lli%o 

~l;g* 1fJj[-'f~:JJ 1 "i'-/mm2
, 1.?rPlK 517~m, :tVtrPlK 392~m 0 

!jitJ]~$, gmrg 9 - 11 "'1'-, ~~1TtlF3iU, -'f~][H 35~m 0 j§-~*J9Ht~~;g-"'I'-, -'f;l:)]E 
i.? 200~m; j1-85I:tf 2 "'I'-J§~*J9'f:g:~.@;g7Ffi¥J~1fYi*; xtJiUrt:tLA; ~~*J9'f:g:~.@~ 2 -
6"'1'-, -'f:lS]]Iig50~m, ~Jrt-'i'F!'o 

IJ\li;J~tnl Plecotomia microstachys Burret. (:j:;j;:L$:-8-: ZL011) 

*$:~fIlJ3§ 1 fi!:, ~£%, K:iJl C1~rPl) K 24~m, jH~itRfy!uitttm)EJ!:, j~1¥' 3~m, ~HfQij~ 

[(11%, ;j(iil!ff%, Yf3mmYi 4~m 0 

$:~ n~rn~~.*,~.*~~m~~~n~-*, ~~~~~m-g~.2fi!: 

~JlffiJ':, Jt 10/lm, ~m 142~m; ~~~JQ1I%, ~-m~1fB'*5'~1J '':~$Bi'' 0 ~fi!:i:j:lHiH~E 

~m#'~ 0 

&*li~mffi~1]§ 121l%, C~, 8-U~o 

1~~li~~fl.;MfIl1]§ ~~ 121I7f5 0 

~l~* 1fJj[-'f~:JJ 2 "'I'-/mm 2
, 1~rPlK 400~m, 1~rPlK 308~lm 0 

I!M0]~fflL Y;litg 15 - 20 "'1'-, ~~tlFJiU, -'f:L)jlH? 26!lm 0 Fr§-~*J9'f:g:~.@~-."'I'-, -'f:l$jE. 
if' 200~Ul1; >HfiliI 2 "'I'-f§~*@::g:~'@~:5J\.T!'r'J~fj/E'f*; j('JJitlf):JU:\:; ~~*J9'f:g:~.@~ 2 -

6 1', -'f~E.1.? 35!lm, ~*rt~1:J' 0 

3.2.4 Pogotium J. Drallsf. 

*~m~~-g**JPJ:~~~Jlffiffi~, ~Jlffi~~~~~m~~~om~%~-'f~~o 

M~~m~i¥JMW®~, ~Jlffi~*11%,*~~~o~~m~*OO~~~~~:iJl%,~~ 
tlF3iU~:J;.mYW~~if\:, tzo!l$~o ~~~~~lID~&M1*o EHLJ2]$£3i@~o ~:tL1fJ.i 1-3 "'I'-/mm2 

0 

~mn~~.~.*,*~~Jlffi~m-m~.*3mmJlffi,~~][~o~:L$:.~m~~~A 

mo.'N*~~M~$,.~~*m$-'i'F'Nogm'N~rn3~o~~*JPt$-'i'Ffi~~rt-'i'FYi, 
1f.3iUrt:fLAo )]i:j:*JPt$-'i'Ffi:JJt;rt~fi 0 ~f~1f 1-3mm, *JJi!.7tI%~~lff~o ~lfi*~Hl 

~*~MMmm.~ffi.~~.~~RJPtA~ff~,RJPJ:A~~Yf3ru,~fr~~f~.~o 

m~~*~~.ff~f~m.Mm~~~®~*.mm~~~~~o 

Pogotium vrsinum Dransf. (001\& 6C; :ti*-,%: ZL031) 



m~* l£;J3t-'f:f:)JliJl1'-lmm
2

, 1£rPJK 542f!m, mrPJ-~ 458f!m 0 

-'f!.W1&:$, gfff~A:I: 20 - 24 1'-, jJX;!jJflFJU, -'f:l:5]1l1£ 33f!m 0 ~~*~~B~~ 21', -'f 
:1$]1[1£ 167f!m; jrm~t~*I¥J~~*~~B~:g1j'; 11'-; X>tJu~)(JLJ:\;; J!j[~*~~B~~ 2 -

61'-, -,¥:f:)J1H£ 58f!m, t~~ ~~ 0 

Plectocomiopsis wrayi Becc. (fiT,:4s:-B-: ZL036) 

*m~lE,ij§ 1 f~, K:1JTf5, K (Fi:rPJ) 33~lm, ji 20f-l111; jr~J.m)7, jf-§! 4f-lm, ffilJJill 
M~~gl~I21I%, jfjJJJtJi:? 7f!m 0 

~~ n~ff~*,ff~*~Blg:f:)J~~~~-~,*BlffilJJill~m-gff~*2g~ 
)JiQI'T:, ~ 321lm , Wl jJiQ;Wfj [21J% , m-g~ jJiQfll:?RSlffil )JiQjtl'IH} rJ:irr:JFJU, m~gWlHPI),JJ\~~--, 
flFJU/Gtl1~WJ 0 m-fiHt~31{jr1.J ";':'~\ij" 0 

¥*$~~13.tq~lE.%1 1Fil%, C }W, 25 - 751lm 0 

1~~$~ffitq~lE,ij§ g~121J*o ]t:4s:~Ac!iHIUXt:p1~HHl*, *11.k1ci:fI~iltl1L 

ti~* '.t&-,¥:f:)JJJ 1 1'-lmm2, 1}IPJK 5331lm, ~~rPJK 4091lm 0 

!'fl.MSltflL YlWf[}cjt 12 - 161'-, ~rnflF9u, -,¥:qJ:f.1} 341lm 0 ~~*~~B~~ 11', s.v
:l:5]JH} 1921lm; X1JU~=rLJ:\;; J!j[~*~~B~~ 2 - 41'-, -'f:l:5]]fH} 671lm , ~!i~ ~'Er, 

3.2.6 Ceratolobus Blume 

*~WljJiQ~-m**JJJt~I¥JWl)JiQffl~, ffil)JiQ~~.'.t~Wl)JiQ~mo*®~m~~-@ 

~MoWljJiQ*~-'¥~lli.~*SlWl)JiQI¥J~m®~, Wl)JiQ~~~%.*Slffil)JiQ*®~~~~ 

y!iJ;'dllJf~, Wl)JiQflFJU~~~o *SlWlBPI*®1J &Jtf2ls:, &Mf2ls:iv:T*SlWlHf!IR<J*®~:g=j)fll 

/\t-:lllf8'xi. ~=rLIIY~9UR~o '4".=JL'.t& 1-31'-/mm~ 0 SlgJIAJ/G7'G'4\Hl'Er*fll~Hl*, * 
Bl~)JiQ~m-mff~*2~gWl)JiQ, WljJiQ~~.~:4s:~~ffl~Wl)JiQA~~B~.~~*~ 

~MBl$ ,$fi~*£$~~o~~~fi~~rn~~.m~*JJJt$~'Er~~tt~'Er, li 
Yu ~SCllj~ 0 ffii ~ * £ $ ~ tf 7J ~/~ ~ ~ ~L ~Hl 1 - 3mm, .~<V~ 7J\.I)~J ~Hl 1'1 :tt: 0 ~t 'Er * ~HiUi~ 
'I' I) F~i)\ttIU)~ifHjJiQ1§fflR<]~HLt~ 1'Tfi!:;JJl,\"eJ l~;l'f!:f, iIUYHfd~: ~ in }\v, J&1(ll9u THig:.C. 0 

<ltll JJIIj Ih -3' 11/,_1.:. '0' .'l,(~':P. 7;;+, A 1"· ["r; 1=:!.0Wk::io {If:! {l1J 0U nl;] +11 ;11', ~.!:( :('iIU, F {I,F~ {l1J </tl'IIJ1'J ." 1"1' :'~-, +,: ;1''FI!(,fl~: ::"1 {l1J ::'1 l:'. :J I I j;/J -t Rl' n ~1J1.:..I.- :..-"-,L,. t'J _-,-.--./\.-/\::1 1Je:. T _::I-::::-/.F 'J -f--. ...- L-/\::U 13/_ 0 ~:/--t.:-. 'J _---..... -/\ 

~I!BfiUjn~JJX:I2ilmfb~&iH, fM&jE:J~H} l:i-20~lm c 

Ceratolobus kingianus Becc. (+;J;*-S-: ZL038) 

*SZ;Rl.%1 l~, Kjj}f~, K (1~rJ:iJ) 311lm, E\t 141lm; jr~1JO}', jr~9Ilm, ffil)JiQ 
~K~%, iflMm 4f!m • 

&~ A~H~*,H~*~~m:q~~~~-~,*SlWlHf!I~m~mff~*4gffil 
Hf!IJ-'¥"., ~ 34~m, WlJJiQ#H!2II%o 

~*ii~mtqtRl.%1 !2II %, A ~1~, 17 - 421lm 0 

1~~ii~mtqtRl.%1 ff~!2II%, !2II%. ~*$~£lH,gt:p~ /J\~trgJ;fHn;fMftiF!o 

m~* WJ3t-'f:f:)JliJ41'-lmm2
, 1£rPJK 3831lm, t~rPJK 358f!m 0 ~i'J]~$, gffftf 10 

- 141'-, p.x;~flpJU, -'f:l:5]lH£ 33~m 0 ~~*~~B~:g 1 1'-, -'f:l$)lH£ 167J.lm; X1JU~ 

:tLJ:\;; JW:~*~~B~:gA:I[, 5 - 121'-, -'¥:I$)lH£ 42f!m, t~~~rg 0 



*1t~HlnE! 1 Jf.,~1J}B, K C 15: [h] ) 291lm, :t 1911m; 5t~~:bnr'~, 5t~~ 91lm, ~HE! 
~~1J%, Jf3JPtJf.xo 

It- A~~.*, ~.*~~Jf.~~*~~-~,*~~.~m-g~.*3Jf.~ 
HE!J', ~ 291lm, ~.ml23l%o 

~*i!~,H'§'~R~ffinE! Ulli}B, B nt 25 - 421lm 0 

i~:gi!mffi~R~ffinE! g~ IElJ %, 1§1Jf~ c ~::4-($~HJi~,g ~ :tf;fM-&i!'L 
~l:g* i2&-'f:L:\J)0 61'lmm

2
, 1:{:[iiJK 3081lm, t~riiJK 2331lm 0 J.JHJJ$:~~, frffrrf 8 

- 121', JJX:1JtlFYU, -'ft>J1H~ 251lm 0 €±*mt~~~~ 1 1', -'f~1r1~ 150llm; m3iu~ 

1L~; Jm±*mt~~~~ 3 - 61', -'f~E.H 311lm, ~~~~TIo 

3.2.7 Calospatha Becc. 

*~~HE! El3 ~-@**m1{,R<]~ .~Flm, ~jJ@tlF3iU,*"i27C~HE!i's] ~Ij{, ~ jJ@j(/J\;#jjiJt)j(o 
*oo~m~1I-m~Mo~HE!%~-'f~WoM*~~~~mm®~, ~~~KE}Bo*~ 
§1H OO!.*®J] JJ /f~t~Yllj 12!I:lll%, ~~tlF3ium/ft~IjJIJ~ ~;jft:, ~HE!K$rlHffin T ~$itl 0 *~~jjfQ 

*®7C'&~j1*o EULI2!I$t3iu~Wo ~JL*}}t 1-31-/rnrn' 0 ~Jf.fI,f.f/f7t~~1i'Ef**II~Hi*, 

~~~jjfQ~m-@~.*3g~~, ~~~~o~*M~ill~~jjfQA~c~'Ef*~~~~ 

$ ,.m~*M$~TIo~~mIT*~om~*~$~IT~~tt~IT, ~~ttR~o ~ 
fl:.;\()!Jtf£13 -?fIT:J,J ~ffi~ ~ 'Er l!x:Ef tt ~IT 0 ~Hi 1-3rnrn, *.!f~ :5J'-ljr% ~Hi fU::to ~lHg: ;,j~jf~ilf~ ~ 

':jfW'm:ill~,R~jJ@1§i:i(~~f~iL1:H:tm~Wff{:f, 1it~@1*~~ ~M, mfTtlFYU T~f~iLo ~ 
)lliJ. IAJ ~!fm 4'- 'W; ,Wi-~ 7-f:{± T' ~g $ ~~FlJ,R~ ~ *11 ~* ~ ~~IUR~ jjfQz if1 0 & ::4-ql)tHRJ,g~ 
)J1jrr. [ . .Ll. '1<1- ,\7T. JR -r. i-.)7T.rg <!J:(A ,... 5 -7 5 rn-j /'- .!¥!_1'1=111Y- _, 1'1=111XAtoC_FL ·JX_ ;) Ilm 0 

Ca/ospatha scortechinii Becc. Ct,]\*-S-: ZL040) 

*$:~ffiij§ I g, KElf:;, K C1f:[iiJ) 331lm. ~ 19~1m; 5t~~yj]II}~!, '!Hl,t. 14~lm, ~il 

}J(iW;; L<:)'.T7T~, ;Iit}f7co 
$:Fzl: J1 {j~r~it*, tHibktJ:J~}~1):]6.J1IfYUI&~Tf, l!~&:~IlH\Q3-~t11' f{dd~ 3 Ji+~n 

JJlli}!y:, ~ 381ltn, ~l1jJ@~ifil2lltf;~o 

¥*)i~~.El.~R~ffiij§ iffil§lfT:;, ~Ft/~lj!IHf:;, A JT;v, 17 - 581lm 0 

f~ ~ i! m~.§. ~R ~ffi nE! g~ l21l H~ , l:ru H~ 0 Jl:;$: ¥i ~ ~Rj,g ~ B *b HY: ill 0 

~i~* i2&-'ft>J)-J 3 1'lmm2, 1f:I~K 392lltn. t~riiJK 350llm 0 xj(M$:~~, Y'nrIT 8 
- 121'-, }J)G1Jtll=yU U>.m~), -'f~llH 251lm 0 ~±*mt~~~:g 1 1-, fHJJ'H? 1331lm ; 
m3iuttJLi\:; 1*±*~~~~:g 2 - 81', -'f~][1~ 331lm, ~~tt~B' 0 

3.2_8 Korthalsia BI~e 

~~~~~-Jf.~=**m~OO~~mJJX;,~~*~~W~~jjfQ~~o~~%~~~ 
ruo~~~~moo.mm~,~m~*~}Bo~~~~~m~~~ili%, ~jjfQ*~m~~o 
*~~m~®7C.&Jj{i.$:o ~JLll9mJuruo ~JL*)}[ 1-31'/rnrn2 

0 ~Jf.fI,:ff/f'7'G~~itr**1I 
~Hi*, ~~f1BjjfQ~~-Jf.H~i* 2-4 m~jjfQ, ~~~~~Y.o ~~~~~mJt'BJt$~~#;Jo 
£*N~mMf1BjjfQAruo~tr*~~m~$,.m~*JPt$~trom~~IT*~o~~* 

~J-- m J\ I1i5' 



y 

I 

~~~~o~~*~~~~~~~fflffi~~ffi*~~~L~~m~~~~,am~~~~ 
m, ~fi*~~~~Lo~~~~~$*, ~~~~~~~.effiffi~~~~*.~fflffi 
~Jl@.L~o ~*$§H.fi~;;~JJPJ.~%~m1l%;M~if!, *6~ilti[1~ 80-150Jllll 0 

Korthalsia angustifol ia BI. (;j:jf*.!i3-: ZL048) 

*$:~IHnP1 m, *77%, K (1~rf'iJ) J-l111, mJ-l111 ; )r~~'&f~!JJ~1JIJJ~, )rHtt J-l111, ~ 
Jl@IRK:1J%, m J9tJ¥!:JC 0 

$:~ J11HHfBl·{' ~Hink:(£~g:\:)J6-J1ljuJJX:--Jlf~, *)5L~Jlpr~m-gtH1t* g~ 

JJPJ. J'T: ,:t J-lm, ~ JJPJ.;JllB 12] % 0 ~ lit.-ft,:tf "~$\'I" tr!i ;t1J 
¥*li~rn~JglHnP1 ;JllB12]%, /f'~~V!IJ%, A ?W,17 - 42J-l111. 
1~gli~rn~MIHnP1 g~ [21] tf~ 0 £*.~,HJU~ ~ rrtb~{£i8: 0 

~lg* ~rn:+~J~ 21'-/1111112
, Hrf'iJK 583J-l1ll, tmrf'iJ K 542J-l111 0 ~M$::g:~, g;lIE 5 

- 71-, JJX:1JtlFJU, +~1r.1j: 58J-l11l 0 J§"~*~:g:~-Wg 1 1-, +~Jl1.H 258J-l1ll; x1ju~=JL 

J:\:; l*~*~:g:~.@g 3 - 81-, f~:a_1;;> 58J-l111 , ~~~~TIo 

Korthalsia laciniosa Mart. (¥j\*-S-: ZL0050) 

*$:~IHnP1 1 g, 77Jf~, K (1~rf'iJ) 4J-lm, ~ 3J-l111 ; )rH¥Ed~!JJflS.'1JIJ)¥, )r~:Wl.' l~l\n, ~ 

)JDl)WJJ%, mmJi¥Yo 
$:~ n:tf~m*, ~m*~~g~~*~JJX:-~, *~~~~m-g~m*3g~ 

HfY.VJl:, i: 19J-l1ll, m~l2]%o 
¥*li~~.!H.R~IHnP1 ;JllB~%, /f'~.wlj!IJJf~, A fW, 25 - 66J-l111. 
1~gli~rn~.R~IHnP1 §~~%o &*.~m~;;~:r:rfb*:i£L 

~lg* ~&+~)J 3 1'-/l11m2
, Hrf'iJ1f 483J-lm, mrf'iJK 350J-l1ll 0 ~V)]$::g:~, YlW'Ef 5 

- 81-, ~1TtlFjU, f~JBf_1~ 42J-l111 0 J§"~*~:g:~-W~ 1 1'-, +~:a.1~ 26hll1l; x1'ju~=JL 
~". ~~+~-B~1-6AI ~~~~~O ~0B= .... 1.. J;J-.:l:./I'J!/.!.I'W..-j"" E5 • I .1-.'::'-1_1. 11.) J-l111, ~:'-j;"..x.. ,j' El 0 

Kortha /5 la robusta B I. ct~;;4~-\J: ZUH9) 

*$:~IH~P1 1 lE, Jitf;. +. LC: (1~Srn]) 4~lll1. '9'2: 4[lIll; /!I'~y;'&fi'!ukl,i/l~)JIIJ'{, 51, 
W 1 J-lIn, ffilJl@ti?J:r%, fiJmg'fCo 

$.~ Jl:tf~H~?R, HMblU±$:Ji"!·~J6-J11FjIjJ1X.-~, :t:t~ffilJl@~m-liH-Mt!1~ 3 ri~]j 
Jli!J.)ljl:, i: 29J-lill, ~~;JllB[§iI%, m-gffil~l21I%11Fjult*o 

¥*li~rnt(UIHnP1 ~l2il%, /f'~.mY!iJ%, A ~1, 25 - 67J-l111. 
1~gli~rn~~IHnP1 §~@l%o ~*~~~Jl~~~1nb~mo 
~lg* ~J3tf~A 21'-/mm2

, 19:rf'iJK 542J-lm, ~rf'iJ'1f 455J-lill 0 ~M$::g:~, %'ire 5 

- 7 1'-, ~tr~FJU, f~]H~ 50J-lm 0 J§"~*~it~-W~ 1 1'-, f~]H~ 306J-lm; X19utt=JL 
:r.\;; 1*~*~$.!tfg2 - 6 1'-, f:l!.g][1~42J-lm, t;tt~~o 

3.2.9 Oncocalamus (Mann&Wendl.) Wendl. 

*$:EnP1~-~**m~~ffilJJPJ.m~, ~~*~.~JC~~~.o*OO.~~-~. 
mo~.%~~~~o~~~~~~.moo~, ~JJPJ.A*77%o*~~JJPJ.*OO~A/f'~~ 



A~%,~~*~~~~·*~~~*ffi~&M~.~R~m~m.~R*~l~~~~. 
&:ffiJl1f/G~~~i~**Il~HfBR' *~~ij@'3?Jf~-B~Hi* 2-4 ~~Jl@., ~Jl@.fgjr, Y:l'1§':fl1: 
~.a*.~m~E.cru.*~*~.~~$,~fi~* •• ~ •• ~~~m*~.~ 
~*m$~.~~tt~~, li~ttR~.~~*.fi~.~.tt~~.~.l~mm, *£ 
~.~.~~ .• ~*~.~~~.Mm~~Jl@.~.~~.~1f~m~~~~, ~.~~ 
~jtlJW, JJX:1T11F3iUT~~i~o ~BPI!~~f?:J·:·l'-M, .~L~~:{:fT ~FzH'~fHJH)UHlB@.*II~*~~t 

~fW·U!llBfil.:L~ 0 ~*~~~JH~~lJJPI1f,'7f~mffiil~*ti1&i8:, tti*:iB:IH5: 25-40flm 0 

Oncoca / amus wr ight ianus Hutch. (t;J;*..!i}: ZL053) 

*Bi:~IH. 1 ~, -K:1Jlf~, K Cf5:rPJ) 19f1m, ~ 9flm; 5'r~EdYlIJ~1JIlJ', 5'r~ Iflm , 

~ JJ@.Il?;jjlfj 1211 %, 1fj m ~ ~ 0 

Bi:ffi n~~~~*~*, ~~*~~ill~~*~~-~,*~~~~.~*3g~ 
JJ@.J'T:. 'f£ 48/-!m. ~B@.;j1lfi[§]Jf~. ~-@~BEH!I*~~Bfil5tHH~rPJ11F3iU, ~--.:.}iHf£BfilJ:+~---. 

111:YU/f~-!Hf,\lljliJ 0 

a*.~~Eltq~lH. ;j1llil2il%, B JJ;V, 25 - 42flm. 
f~.)!~m;;UIH. §~!2lI%o ~*~~H£l~~rp:tn6*i8:o 

~i.* '£&f:l:$JJ~<l ~/mITI2, fJ:~K 742flm, t~rtJK 750flITI 0 

!'j'llilJ&:$. gm~A:tt, ~m11FYU, fl->JtH~ flITI 0 fi~*.itB~W 2~, -f-~1H? 367flm ; 
X1YU~fLA; mi~*.itB~.l - 41', f~]:[1J:58flm. ljI~tt~'ffo 

3.2.10 Retispatha J. Dransf. 

*~~B@.EI3-B**.ft!¥J~Bfil.tR.M, ~B@.11FYU~'£7C~Bfil.J'B][I1Jto 5'H.m1tn~iTh.i=f--g 

~Mo~B@.%~~~ruoM*~~JJPI!¥J.m®~, ~B@.~*1J%o*~~~~®~~~~ 

V-g:ilJJf~. ~Bfil5tl'1§'11FYUtLll:tP"Htt~o ~$:Wl~~j]:f7C&~t~o ~fL~m3iuJf;t ~fL'£}]: 1-3 

-i'-/mm' 0 &:gJl1T/fiG~~i~~lDfIIHHE*. ~~~RPI~5B-g~Hi* 2-4 g~EHPI. ~n@.tl 

\/!.'x.l I~+, :J[*¥i~~fjRJx~ Hill l\ JP. ~tE~: * JJ:lx. fJJ l:k: tll, .q.iJfi ~t*Mffll ~~' 0 uililf;;: 1lY: [;..rIll! 
11J 0 r; !j>1(J9l:ml~;'Ef)~ [MJ ~ -~Tr .,LI~ 5iUxfL:r\: 0 }};~~L1(J9l:f{il-~1f J~ ~~tt -~;Er, Hi:i' I -;)mm , 

~hl~~H~~&o~~~H~~~~~~ffi~~~ffi*!¥J~.~i=f~~~~~A. ~m 
,I,id* t Hi IT;V., ~1Hl)iU TH~{U::. 0 ~ 8fQ I~J 1;;-40/)4"- '~: ,f-fj~fF{± T &:g?Wk-lt!~AJ;Um nfQ.flll~t;1( 
rWW(jIIJ;UIH B@.L IjJ 0 )~*~Ai;!jll~YWl Bfil1tJT%x:l2iIJf~f6~KJB:, f6~&JB::a.1~ ,16-60flll1 • 

Ret i spatha dumetosa Dransf. (fiJ;*-S-: ZL054) 

* Bi:;IH. 1 Ji¥:,K1J%.K C1{:~) 261lm, ~ 121lm ; )1Hi'&f9W~1JoJty:, 5'r~ 9flm , 

~~~K:1J%, JMm~ 1 0 

~ffi A~~~~ •• *, $.*~~~~~*~~-~,*~Wl~~.~*4~Wl 
Hf!!~, ~ 52/-!m, ~Hf!!;ft!fH~I~o 

¥*.~mtq~lH. mH~~, /G~]M!J!U%, A ml, 17 - 58/-!m. 
1~g.~mt~~IH. ~~IQ]~o ~*7tm~£l~.R~1f*li~J1!o 
;:iW* *J.tf~~ 3 ~/mm2, f~~-L~ 383/-!m, ~rtJ* 267/-!m 0 ~M&:., gmf@' 6 

- 9, fj)G1T:g,\Gfj)Gm:flF~U, f~lH~ 25/-!m 0 fi~*.itB~. 1~, f~]H~ 114flm; m~u 
~::tl :;:\'. IS I:t="* ~-tfR.§~ ') - .:; 4- 5:jZ.·K:Jl3'xZ, 11 .... '" ib~~ §~ _ 



Myrialepis Hook . 

.. . . ~&:~JmEl3-m**JYJ:1tl¥J~)]fYJI3.Ji.lL ~Jmflp31u~W3C~JmfB]jljjt, ~Rf[j\JJ\~jIIJt)Ao 

3 •• ~-m~JYJ:o~Jm%~~~moM.&:~JmI¥J.WOO~, ~Jm~*~%o~&: 
~JJf!u&OO~j]1~*~%9JZ1@%, ~Jmflp)iuJJX:W!ltl\o .&:~Jm .OO3CRM1*o I==CfL[Y$2-)iU*!o 
~:JLWf![ 1-31-/mm2 

0 &:m;I~l;ff/F~~MH~;*~IJ~HfBR, ~&:~1lfQ3:?Jf;-mH~l* 2-6 m 
~1lfQ, ~llfQm~o~*.~m~~llfQcruo*$ •• *~~m&:$, .~~*m$~~, 
~$.w*~.m&:$, .~~*m$~.o~.~ffi*~o~~*JYJ:$~.~W!ltt~., 
§.}iutt:JL:r.\;o Jj~*JYJ:f$~tg~t~tt~. 0 ~Hll-3mm, *Yi!.71rWi~Hl1f:fto ~l.*H~l 

m~~MMffl~~Jmffi*I¥JH.~ff~mA1*1f:a,~JYJ:A1*~~ru,~~n~~H.~o 

~1lfQ~*W$~, ~&1f:a~&:m.Mfflffi~IlfQ~£*.~m~~IlfQ~~o~*M~ffl~ 
~1lfQ 1t%~[@%f~~m, fM~i!!][1~ 45-60f!m 0 

Myria/epis paradoxa (Kurz) Dransf. (;j:.ij\*J.Y: ZL055) 

*$:~lHmI 1 m, -~~%, -L'E: C1~[Q]) 38f!m, ~ 19f!m ; jr:~t&f~tlM1JQJ!f:, jr~ 4f!m, 
~1lfQ~-~~%, jijJYJ:m 4 0 

$:~ A~~~~ •• *, •• *a&:m~~*~~-~,*&:~IlfQ~.~*4g~ 
llfQ}lJl:, j195f!m, ~JlEII@%o 

~*~~ffi~R~IHHE! ;jffll@%, B 1\1, 25 - 58f!m. 
1~;g~~ffi~R~IHHE! ~~I@%o ~*.~~JHR~fff~~i1L ~Hl*.&JJ\~l.*o 

m;g* Wlt~:!:)]~<l --t/mm2, 1~[Q]-L'E: 617f!m, ;j:~[Q]* 542f!m 0 

iJ!tJJ&:$, ~.:k., mffiflF}iU, f-:!:$J1H~ 50f!m 0 J§~*J9Hf~~;g 21-, ~:!:$J1H~ 258f!m ; 
X1)iu~:JLrt:; )jW±:.*~~~~;g 2 - 5 --t, f-:!:$Jm1~ 50f!m, ~m~~. 0 

3.2.12 Laccosperma (Mann&Wendl.) Drude 

:i!~£t~ IlfQ EB-E **m 1ti¥J~ HflI~R_ JJ!t ~ HE!1iF)iU~~7G~ HflI ['B] 1lJ}£ 0 f1l:J HflI!F; ?§-~iiArJ 0 

M*£t~~i¥J~W®~, ~~~Kn%o~~~~~®~~~~~~%, ~~~ffim~~ 

*,T~t;jjto *~~HflI*®7G&~t1*o ~;PLIm$BYU?\t ~;PL~& l-:3l'/mm" 0 EOiL.F1-.:i=f/fJ-'G~ 
~ft!ff~d[l~Hl*, *~~BE!~~-fiHHl* 2-4 m~BflI, ~~:a_iLo ]t*M~~RJ;{~BflI c 
Mo.~*~.~~$, iJ!~~*m$~~o~~~ffin~om~*m$~~~W!ltt~~, 
:fi.JU~fLrt:o Jj~*JYJ:f$~tg7'.1t~~~~o ~Hll-3mm, *%:5H~~Hl1-f:(±o ~lN*H~l 

1f~~l§¥i~~[~R~}ffgffi*l¥JtHlLff~J9ir:l1J1*1f:a, flJYJ:~1*$jijlli!, ~l:rflF)iU-TH~l~o 

~1lfQ~~W$~,~&1f:aT~m.~mffi~}ffg~~*~~m~~}ffgz~o~*¥i~m~ 
~BE!3%Ji.lG12II%*~~:@, ~~:i!]H~ 45-60f!m 0 

Laccosperma opacum Drude (;j:ff-*%: ZL056) 

*$:~IHH§ 1 m, *~%, * <1~[ti]) 24~m, 1112~m; jr§1litf9l~~1JQJ!J, jr~ 4~m, ~ 

}ffg~~%, *&:jr~Jm'JYJ:o 

$:~ A~~~~.tg*,.tg*a&:m~~*~Ji.lG-~,.&:~}ffg~~tg*3m~ 



·~. 

i;~~$:ji~~iJUR~IIIHE! ;fjl(jm1l}f;, B ru, 14 - 70~m. 

HE! ~~m1I}f;o ~*~m~Jl~~r:p~*~~it]5zJJ\~l~*o 

* 1t.J.t-'f:l1J1g 11-lmm2, 1~rPJ* 650~m, ~rPJ* 590~m 0 

, %'f~*:i:, 7-151-, px;~:J:lPJU, f:l1J1H~ 50~m 0 Ji§"~7tq~$-¥f~ 11-, Sf:l1J 
250~m; »JJutt:fL5t; 1*~*~~~-¥fg 2 - 61-, -,¥-:lSJ1I1~ 90~m, t~tt~~o 

. Laccosperma secundiflorum (P. Beauv.) Wend I. (;f~*~: ZL057) 

*&:~IIIHE! 1 fii, i<::11%, * C1~rPJ) 14~m, ~ 7~m; )7r~&fY!tlm1JQJJ, )7rm 4~m, Wl 
Jff!!if£1J}f;, ~El)7r1gH1!mL 

&& A~~~~.~*,.~*~El~:I1J~n~~-~, ~El~Jffi!~.~*3mWl 

11fQ}'t, ~ 18~m, WlJffiJ.;fjl(j~%o 

¥*lWmffi;,g~IIIHE! ;fjl(jm1l%, B ~M, 14 - 48~m. 

1~glWmffi;,g~IIIJl§ ~~m1I}f;o ~*~m~BjJ~r:pfH~~iR&/J\~ff~*o 

!lg* l;J.t-'f:l1J7i1 11'1mm2
, 15:rPJ-if 392~m, ~rPJi<:: 283~m 0 

if!. M El '$ , %'f~A:i:, 14-181', m~:J:lPJU, -'f:l1J1I15: 33~m 0 }g~*~~~~~ 1 1', Sf 
:I1J1H? 158~m; X'j:Jutt:fL5t; 1*~*~~~-¥f~ 4 - 61-, -'¥-:I1J]11? 67~m, ~~tt~1fo 

3.2.13 Eremospatha (Mann&Wend!.) Wend!. 

*El~HfiHE-m**J.W1tE8~Jffi!~11~, ~Jffi!:J:lp:Ju~~1£3CWlHlQl'SJJljJt, WlJffi!)::;J\&!hIW):A:o 
*W~m~~-fii~~oWlJffiJ.%~-'f~ruoM*ElWlJffi!E8~W®fi, ~JffiJ.~-ifn%o*El 

WlJffi!*W~1g~~%, WlJffiJ.n~px;~~o~ElWlJffiJ.*OO3C&M~o~~~~~~o~Rl; 

& 1-31'1mm2 
0 ElfiiYl-~~~~~l1f*~I1H~l*, *&:~Jffi!~~-mH~l* 2-4 mWlJffi!, 

~Jffi!n~~-'f~o~*.~m~WlJffiJ.cmo.1f*~if!.M&:'$, ~m~*~$~1fo~~ 

~~~n~o~~*~$~.~~tt~1f, li~ttRAo ~~*~$~1f~.tt~~oH 
tiP: 1 - :3mm, =* J!r!. 7J\.I(i~ ~f~ff 1+fr 0 ~l1f * ~Hl!¥~ r:p Ej m ~~BjxWl HlM§ tiHn ~HlL iHitJ.W IJE~d* 
lj«, ~~~~~m~, ~ffn~~HmLoWlJffi!~*~$U, ~~1+~T&:gM~m~ 

ill! HlMII £ * ~ ~ ~BJ/L{ Wl Hfil2. r:p 0 £ * ~ ~HAj~ i!ll !lfQ It 1f3 AA l§J % M $£:Z:iB: , tl~d1~:iB:-a. {? 45-
60~m 0 

Eremospatha han lIev i lIeana Wi 1 d. (1&l1iR 8C, 80; f;j;*+;: ZL052) 

~$:~IIIJl§ I m, K1J%,~ CH:!1lJ) 206~m, ~ 9~m; )7r~&fYliJ§t:bQJT:' jr~ 3~m, ~ 

BfiIJj¥.1J}f;, *&:)7r~H1!~o 

$:& Yl-~~~~ •• *, •• *~Elm:l1J~n~~-~,*El~Jffi!~.~*3mWl 
Jffi!~, ~ 34~m, WlJff!!mm1l%o &:mYl-1Hffm~Am~o 

~*:W~ffitq~lIIHE! mm1l%,' B~, 14 - 48Jlm. 
1~~ ii~ffi~!IIIOO! ~~ m1I % 0 

!lg* 1t.J.t-'¥-:I1J1g<11'Imm2
, 1~rPJi<:: 750Jlm, ~rPJ* 690~m 0 

if!.ii'JJEl'$, %'f~*:i:, 14-181', ~m:J:lF~U, -'f:lSJ1I1~ 50~m 0 }g~*~$~~ 21', -'f 
~H1~ 313~m ;»J~utt:fL5t; 1*~*~~~-¥f~ 4 - 61-, -'¥-:lSJ1I1~ 67Jlm, t~tt~.o 

~ I I.. I I / 1.- ---1..- r1 



*&:;IBJl§ 1 m, 1(1f%, 1( (1£[P]) 111lm, ~ 81lm; ~r§l&191~~;lJQ)!f-, ~r~ 3~m, ~ 

JffilJti1J%, ~&:~nHj!!fJYL 

&:~ A~~~~.~*,.~*~&:m~~*~~-~,~&:~Jffil~.~W3m~ 
Jffil}~, ~ 351lm, ~Jffil;fflfJ~%o &:mJl~HlHI~(~~J9L 

f ~*li~,H.El.~;IBRE1 ~~I!lll%, B m, 14 - 481lm. 

J 1~~liMffitq~lBRE1 !1T~l2illf5o 
f, ~l~* 1f&-'¥~)~<1 ~/mm2, i~(Q1K 800llm, nttrtJK 650llm 0 

i; $vJJ&:1fiL Ymtgj(w, 14-18~, ~1II:JlFYU, -'jZ:i>]:i[i£ 7011111 0 j§-~*@:~B~~ 21'-,'jZ 

i . ~][i? 320IlI11; x;JyuttfL):\;; I*~*@:~B~~ 1 - 6~, -'f~JH? 681l111, ~~tt~!ff 0 

~ 
If. 
~: 



~m.~.~B~~~.~.~*~M~,X~~~~~~~~~m~*m$~~~ 

~~,~~$~~§~W~$~~~~+~n~oM~~*m$~~~~~*~, ~~~ 

7:l 1 ~~~*" 2 ~~'E'imt~~I\~o JR1:*jJt$~~~~ g -%t*~11~1tt§!E' f1J;/;%:rr~f91 
*bL:trrr'.lt.f!ft:--.I'-'1 o¥. BP#.f<8:P#.-il, =.IIM)'- --JIIBP#.f<8:P#.rI7 -J-)---PJWr,tA-:{~O-h:" o¥. BP#.!'8:frb;,I.
:;K71'PP::ott: El /K/:l-"P--;J El ~tt: El?K, !Ill n PI' ,j)\A--.:r El ~tt: El?Ko fl: \.37~)(' !'l VG 1-' -"P--;J El:ott: El JK 

;f91 ~ ~ f~ ~$1B 1:J XJ ~ 'E' ~i ~ * , .& z.Jff'!\ 0 fA. tJJ ~ $ i¥J ~ gBIHJi, PT l2J, ~ 7:l1¥ tJJ ~ $ *11 xX 
t)]~ $jJJj:.f~ 0 .t)] ~ $ i¥JtW!JU tt $X rij 1fl, ~ 7:l JJX;fflfI~!JUTH~i'~*ll JR Ii(jJt$ ~TI 2J8J 0 

xX tJJ ~ $ ~YiliTI7t-=f PT IJ, 5J\. 7:l Ifti[ tll JJX ffI 11~JU jhg ft ~ m 0 1ft {r11FJU i¥J ~ 'IT ~a ~:i*;JA 11HiU T 
JR1:*jJt$~TIi¥JjJJjOO, ~~m"ffZ~i¥J~.~~~~, ni¥J&-~~~i¥J~&, ni¥J~ 

n 20 ~ ~~ IJPIi¥J ~gL m fflflr-JU A'Jm"ff 7:l) L1'--~TI 1ft ~flFJU:{± --t\], /G~aJJX{Hir-JU fJrl1f:fW 
}J~- [$ 0 JJdna::W:f1j, M~fI~Ju i¥JYiiT"fftH1M-JU7:l M fflflFJU, -VU 7:l JJX:1Jflr-JU 0 ~JI;q~~ 

JJX:ffI*~~jhg~m~JJX:~n~o~*mWi¥J~, ~~*+i¥J*~/G~~TI*i¥JX~nhl~ 

!Eo*~JR~*m$~TI~~~$~~g~~~$~~~~+~*~, PJl2J,~~~.~~ 

Mt~*~7:l'ft~m: 

~~~ I: ~~*m$~~~+ 11'--, ~~$.JU, ffflTl1:t~~fffl1I: 
Laccosperma, Plectocomia, Plectocomiopsis _. ~ JII!, o(1iI 4.1 C; 

~#& 9C, i!fl#& 90, OOA& 100) 

~I\~ II: ~I*m$~~~+ 1 ~, tJJ~$)(JJU, ~-=r·l1:t~~JmB: 

Korthalsia, Daemonorops, Calamus, Calospatha, Ceratolobus, 

Pogonotium, Retispatha --t~ ~ 0 (00 4.1 A, B; I&lJi& 9A, 1'fJ 
#& 9B, 00#& lOB, ~J'& 10E) 

~?\q Ill: JfiI*m$~"ff7J\.+jhg1'--, ~~$1¥VU, ffflTLll~(fJJ{'lnr: 

l'Yfyrialepis, Oncocalollllls, Erel71ospatha, &. Plectocomiopsis 

geminiflora 0 (1!f14.1 D; 1?fI~'i lOA, 1?fIJ'& 10C I~I!~~ 10r) 

iitlff ?ldl'J iMiJ ~f.*~gJ.il*:f;:7t~n~J1fZ-w:* A'Jn'hl, Tomlinson( 1961) r~rl lL.{X Calamus 1]" 1'(J. 

j;;JJ)1: f=iiL~xJfi'i:::~(Mffll~TI' A'J~?\'!., !IT::tdil: I]JlPJ*EM~?J~Ht4HTLxiJ I iW FII] r Weiner & Liese. 

1988 ) c 

~*.~m~~IJPIPJIJ,*~=~o-~~.M~~*m$~~i¥J~~.~m~~~o 
~~W®~, ~~~.~~~%d~%, ~~,n~.w,~~~~~; ~~~OO~,~ 

~~IJPI~~~*, ~.~mn~o~-~~r~*~~.~*Z~~.~~*.~m~~ 
IJPI, ~~.~~.~mv.~~~*~$,n~~fi, ~~*~~IJPI~.o*MX~.W 
®~~WOO~~%;JA~*~~~, .~~*.~m~~.PJl2J,*~~~~lli: 



, 

c 

0000 o 

~I ~,I t;;~i~j*!.;';~ft·~; wrn~~ 

;\ I'(J \-f:j']'.~X I;))!.%: i~l, lj;fj'i!i;!J.Y: j nll )iIJ B t'(l, \fig' ~f;)l}l ~f, g~;'§l; !J.Y:[JH~IYIj C ttJ, ~ '§; ,'(J,IV) 

}JLtf[1 D XX \T '§; tTJ,l;;JJ !;!( f\fl 

B 

D 

~ flJ)AWffiLL A, B JW~IlHfiJ.A/J\.I$j--, 11F)iU'tlrl@~i¥J~fTi(l~ 4.2 D; l!flli& IIA, lIB, 
!~ 

~ 11 D)o C J\'!.~U!J@1-T KtIi/f'''~fi¥J~HfiJ.3tttH11:)iU(~ 4.2 E; ~~ 11C)o 
~~~~i¥J~, ~~#~i¥J~*M~ffi~~HfiJ.i¥J~m~~B, -$*~HfiJ.~Am, ~ 

'$*~B~o~*, ~.ft*OOi¥J~~~~, ~*.~ffi~~HfiJ.$¥~K%, ~~M~ 
)fiJ liil ~it TI !ok ~ JJ@.'t K fiT ffi i¥J tfi * 0 

Etl T W:Ji~;jW~n~~/G1X{l:5'Hm%~...t+71;fI=WI (flxi:~B, 1984), rfff J:l.{±!lt§~I¥JfD¥
itIJt~HLl:-.ill;<lli~~!hIJo Weiner & Liese (1993a, 1990, 1988, 1987 ), Liese & Weiner 

( 1988 ) ~f&1mJi~i¥J~*.~~JUJ{~Jl@~?X't*[5Z*:R'JlHlHIf~JI~o ~!J!Ijwt ( 1994 , 

1989 ) !J!IjiAJ~HL.t~t;)'1iE~~~JtI5Z*, Jt-~W~f&1mJl~r.pfM~l1ii¥J~~flf~HfiJ.V-J~~ 

i¥J~~*~~~~~~, ~T~1X~.T~Ji~i¥J-#M~, ~~~m~~~mJi~~~ 



1: 
t 
'J! o E ;I'·~<. 
J ~ 4.2 ~r\HIllIfr!~M 

:i1 A. A lli!1ifm:~nJM B. B ~U~m~IIJful c. C lli!flfm!JlIJJlj! D. A, B M!JlIlfulW, t1J!1ri E. C ~ffl.~!JIIJ1&! 
!~ 



4. 3 ~tg 

.~~~.m~*~~~~ru: ~~~*I¥J~~*_.~.~~~~~I¥J&:~*m. 
~1fo ~~*m.~.1J~~~. (OO~ 12A, 12B, 12C, 120) , ~.~J:tf;jJlfj[M]%~Jl 
t~t)(IL, ~IL7J1LJU~ILA (OO~ 12A, 12B, 12D ) 0 ~~*Il~'ffrB]I¥J~ILI¥J3To~A'"t~ 
~A, ~*~~~~~TmM~~,fRill.*~*,~~M~Rill.*~o~'ff~ffl~~~ 
rB]t)(ILl'±~1f-1WJ~J'lj~tt)(IL, l'£¥i~mHf!I-fY!JJ;%Ifl~ILo)j~*)gf.~.£t~h~/~~~~(OO 

J\1JZ 13A, BB), ~8181mtfj>w.~:£f~~.g(IrlJi& BC, 130, 17D)0 J§~*)gf$~'ffR~M.t 
~~Ifl~~~,~~I¥J~~W&~~~*,~®OO~~~30&~J:,~D~~E~ffi~~ 

1¥J~~~o)j~*)gf$~'ff~~_~~~I¥JIfl~R~~.~~~,fRo 

~1f*~~M~~~~~~*~~~~~~J:~~~.~, ~~~~ •• *m~'ff~ 
~f /10t~o'~:m~u[lijA~:Elt~"~ 0 

:tJ.:.&i +nl';fA~r:p JRj:A~)9t$-~~~5t-+~!Ftr l'f!.5fJL1&X :rr1[~IL{Ro Tomlinson (1961) 
1)( iG~T "fl,:H 1f!.~IL~R0.Z~'ff*+, JtiAJJ~~g]jjHEi~W r.r Ifl5fJL:fR.o )Ri;: Bhat ",,; 
( 1988 ) t~m:T fnJ§tIurp1tJ'.~fT}[~JL:t&, i3:-AF~fi3!Cx.f& Weiner & Liese(1990).&Jt: 

flli1t*'il[~ (~y~IJ~, 1993) 0 .~~.g7t+FfJ5fJLflHFGfflJR~{~;j;l&, ~Yilji~ ( 1993 ) 
l~fJUm F 1!4'. 90% /2.Lt ~ ~'ff 7Ff-JJ m rtJ TIXi5: f~ rtJ i¥J Ifl ~ JL~ , ~ 81 ~ JLfR i¥J jt JJ[ IJJllrVJ\ 
T # 'ff 51'- f-~ fj[ , ..§. [IT] -1-~ 'ff 51'- -+ Jm ~ifu I¥J {~#;l & ill :f I~.lo • ~ r:p 1[ ~ JL fR I l};g JJ t3(j ~ l:& 
f;(;tk-~tk, f~I)i%D El JAJL1-jjIJ 30 ~1-:f~Jo ill:}f -~l\tJJ1f!.~JLfR:J}-~ifuJ,.J~~JLfRR<:1~ 
{rb;/.\..+ -B" ~"1Lt\', ±Ifff -'I.-,::!1;: bL:IT!i0& M; rj. J'1{l F=O H:= -,. r£:IT!i B M;'fll--'-~' rh Mf'lrM;,j, J'1{l [2; I+: -,. r£I4l B 
El TJ 0 2\<:.A"J 'IR-=c::><: /", _,-.:.71' ~IJ ~I±. E'l /K n:J 11=1 ::.t:./I'-IY-UW -.:r 13 IJ' ::?: T ~I' -'I±. § ?K n:J mo, J_:,/I'-)!).!. ~I -.:r 

4. 4 J§.~ 

4.4.1 ffiJOC 

J51)~ r:p R0~k4.-t~ BfiI - r~:jlfr5!f2+, WlR~~,1(J0:1t, ~f JJt1rp~ R"J~ RfiI~1lil?:'!{ ,1(m 1-t, )j~ JJ)(: 

IljjiliUI''.l;J' m~B RpHlit 0 Elm 9=1J'/<:1 ffl.:!l;ijffi RBItilmt,~~!W: (I) ~+J::*Elm RlliflJ m -- -fi1 ~Hft* 
/1<J 2 - 4 &~~, i8:JLm~RfiI~%~*"1iF3iIJ3t1tt)A; (2) i8:)L)~mJJlli/tJ0j~ti;--)z~J'G 
t,*~1f'ff*Z i'BJ ~ffl~iHffi ~, ~1rpm ~ ~%~~ftr),j\, {±f~-f;)]lHLtN.l2] % ItJ(:;W!i l2] %, ~)HJJ 

®~~~~%, *ili~fr~~~o*mm-~.~mHf!I~~~®~~~®~i¥J%~, W~ 
Jt:rx:*7J --1rp~*~~: 

1) ~~m: m~*~~~~*o~.~OO~, m~¥*~%, 

*:ill-f;)][P]f$-L~, m~3tflffjFJu"tzmi~:lfMi'\; ~~-f;)]OOJ:, m~¥~%o 

2) ~~ru: m~*~~~~*o~.~OOJ:, m~¥~%; ~ 

w..~OOJ:, m~¥-L~~%, *:iJl~rtJ1$*, mJffi!3tflffjFJu"tzrHi~:ll~o 

3) ~~~: m~~~B~*m~,~ •• ~mooJ:, m~~~ 
~A~1!;Ao 



~m~~.*~~~~*.-®~~~~.*~&, ~~m~~$~~~*~-~, 
.H~i*ra]l¥JffE~I~1H~~rmff. 1f®&:)iHx~~*~~, ~f~i*1f*/J\~~i*11~JU~ 2 - 3~. 

~*-®#~~~.**~*~.~,~~~~~I¥J-~. 

~~~tfiftJ7i11J®Jm (~O Plectocomia, Retispatha) I¥JI]Jj~t1'hl, r~~*j'11j':{:£~-g~fUff 

:71£ I¥J H~i¥~ R1 Y'~ rm % pjG 1¥J~.1il ?!.VK JPHtR1 ~~lL J! ® ~fMt:i!pjG 51~:t R1-Jf c :(:£]'t/:7: ~H{Hft F 
~j\l~, J!)~gf~{tf[JH3, Siripathnadilok(1974)*~;ltJi/~~~MttJ, ;!t~7i1~Y'~@~If'f:(,jafMf 

~i~fiY'Hml¥J~fML 83T*~ftI¥J;flEgUGITIJ, ?fr~~~W/G fBJI¥J8i)1f3(Weiner & Liese, 1988)0 

4.5 tftl 

ff.~.~m~&~~tt~I¥J~~~~m~, ~.~I¥J~m~m~~~,illM;!t*~ 

{iJi ~ t:p I¥J ~ft$5d\, III Jl:t;!t:5J"~i': ~/G A. fA%~ L;rg-, ~H{Uil jJJ} =* llrSR I¥J ~ K~ Hp1, 
L<:&Ji/600 - 3000~m, 'ltJ5t 50~m 0 ~HI~L1fJf!.~:rL, ~tU~:{±3TD)[t~Mr1Lk, ~Hl 
oo~~~tttt/GpjG~~K, %pjG~rt~.ff.M~~m~@~~, ff.~~I¥J.ff~~ • 
• ~~~.~M.~t:pI¥J~.~~~K~~~ff., m~~I¥J~~~~~~~~~ff., 
53"I~~~HI;(:£*JJi-=fit~~1f:k:l:1IHtl, :{:£Jf!.-=fnj-t~~9=t, Parameswaren & Liese(1977)~tf1.m 

t'rlfll.;f49=t 1f :5J"lliMHI. ~~~gJ;f4t~~ 9=t , Tomlinson ( 1961 ) ic.$Jt;lt'f:; -® 5[]1.~~. 9=t ill~:fYl. 
1'.:[ 53" [ji% ~ ~l ff :{±, :{f f@.f. * SlE ;f4 1¥J1* ~)jJ • ~ fli ~ 9=t ill tf1. J:8: tlf 53" I~~ ~f ~l H fr (Weiner & 

Liese,1990), ;(±:1l<.fi'JI¥J:XJ);\~9=t, fY-~:fYl. Calamus tll Daemonorops ~i¥J-®1~1~1J53"[II~~HI 

i'J1± (1'i:I1'J3. 1 5 A . 15 B; 1 7 C) , :5J" I)~ ~HjUi/- ~'- 53" Ili~j , ~ III~ ~15:ili ~ 8EI~. m jMf 1m tl J!f: , 9=t fa] $:5J'-
4x Ft)', 5Hi~HHl R1lf~ pjG WJ ~~;J.t ill T' H MU± ~ 1f i1l~! 9] ~11 REI tt{ 7r *t m IJx i¥J, A ['B.]/Htrr t:r JJhl ~ 
W Jrn: Ti~ ~.tu Wl fJPl. ~ 1:. , Jf~ pjG {j( ±. ~ , fBJ B1 53'-IIWj ill fe:: f)j;f~ ibl A1 rll'f , ~-: llfr t:r A..: ~ fA Jii!: ~ tlj 7)
I;i~ _t, 1Jl.'Mf T ~ ~ ~l * R1 53'-I;~. Jf!. T n I' fA W I¥J 5j-I\i~j tR +£J tu xx + n I' HI W R1 53'-II~ /f~ lE!], it xx-f 
Ill' f~: W 9=t :5J" I\I~ ~9: t:r I';\' d: R1 A( ~% Vt lR tU 5j-1;I~L, 1Y- t:r M ~t f!<] f;;- H ~l % A1 $ 5j-, :tIn Ri bes 

sangiineum (Parameswaren & Liese. 1969). 

4.5.2.1 H~Ii¥J1t::k1:.K 

~~'gJ t4 it ~ ~ Jf!. -=f I]H! ~ , ;It ~ I¥J {J\ 1:.1:. K lj :Xx -=f n-j- f! ~ /G [IlJ, :{:E:XX -=f nHH ~ 9=t, !f: 
R1 {J\ ~ 1:. K;Il! 83 ~ t:p ~ lE B'.J ~ 1:.mm-% pjGJi¥ I¥J mZ9J 'J j j\:£ I¥J, rm:tE ~ ~'gJ;f4tH ~ t:p, ~ B'.J 
{J\1:.1:. KJJ!IJ;Il! 83 ~ t:p ~*¥im~lH~~HEItoH~i~HEIB'.J~~tll~ *- 'J I ~ i¥J, ;lt9=t ~ HEIB'.J~~ 
5tT~HEIi¥J~A' ~;jf:ij;f4it~B'.JJ!~{J\~1:.Kf$~" ~~I¥J{J\1:.~K" (diffuse secondary ) 
(Tomlinson 1961) • X1~B'.J{J\1:.1Jn*il~nrllJ:li*B'.J:&iIt*¥i~HJH.R~oo!, Jt.{J\;Il!~Hl~HEI. lA 
fJt1i'Jl¥JliJFntti**aj3, ~Hi~HEIX1~I¥J{J\1:.1JnW-~nrllJ/G*. 83 ~ 4.3a, b, c PJI2A~tll, fAiIt 
$~~~, H.~HEII¥J*~.~~~~$, ~.~~AI¥J~~*, :tE~B'.J9=t$~*$fi~ 



,~ •• ~~~M.~~~~, ~~~*~~.~.*~~~~~~,~~ 
*~~~*$~~$~.~*~~*o~.*~M~$~~$~~~~B, ~ 

;~~.~.~r*~*~*~.B~~, ~~~~~~$~~OO$*, ~.~.*B~* 
:it~tl~~~at~*/J\, ~Hl~1r-*~KX1.~~:1JQf_§JJ~IlInJ~*, ~-1'~it~11 Tomlinson(1961) 

> X1f*~m~4tR!jo/J IX ~ ~ * i¥J ~)F 9i ~~ it - 3& 0 :fj(; 1fJ fA ~~l¥~ ~ Jt Jj{~1I Jll)jri'±$rfJ rPJ i¥J ::rH!:: * WJ 1~ 
JiIHiE~, ~ ~ 4.5, 4.6 ~ ~;ffi-tI:l, ~tl~i¥JstBt~IIJ'f-&fAi!lf~ff3JiUT!1fgil3t1t:f rl}H~.Q l2Aiifi%Jf 

9i:1f:mff:lli: ~l1f * i¥J 7\Jh'±$rh rPJ ~ ~1t, ~ ~1l 13'}f~ I¥J ~tf f'tJ /G xit:Ofl- ill, ~l1f * i¥J ~ /}[ WC ii H 
.~i¥J~m,M~tti¥JM9i~~*~, H.~i¥J~Jj{(.~*i¥J~&)~~rPJ~#/G~B, 
~~II JJ<;ff] i¥J ~# Jf -3& 0 ~Hl¥Jij i¥J AJJ\ ¥j[::tT rl)"j B ~1t, fA!i5 -1Jj]j iJl rl)"j T ~Hl i¥J:k IJ\ ¥j[iJ U}] 

~~1to 
m.~~Hl~.ft$d] rPJ~:J'F@?1}/G IY3 B, :(±fyHJJrnf J::.~f~l~.Y!IH~J.mill 1~:Ai¥J## 0 {i: 

r~'6:tJJj]j J::., ~Hl RJ ::kJJ\ ~II ~Hl1¥~ i¥J~}]: 83 :9~ rPJ rAJ ~ itfr 1~.A , fffi ~Hl1¥~ i¥J )!]l:t~WJ j~i4fr ~ + 0 
r~ J-J ~Ht i¥J 7\:;J\ ~1l i:f ~t i¥J 3t it /G rl)"j B , ffi [J, fYl tmm J::. tHll¥J ~fJjl3t# ~ ii ~ T {j~ 1: ~t: K ({<J 

5tJRmJJX:i¥J, fffi:ff:: ~T-:9~[jjJ~l~** &~:A, p~tffU T H~lWlnfilRJ1:K~ltitJL mJJX;:9~~lH~W 

~.~~, H.~~~, ~~H.~rPJ~rPJ~~, *JJX:~WI¥J~.~o 

4.5.2.2 ~Hl£~nfil~i¥J1JQ)lji1:K: 

~~.i¥J.A~~~, ~.Wl.~i¥J~W~~~~~K:i¥JatOOo«mmj]jJ::., ~.~~ 

~n!]l: 83 ~~ rPJ rAJ ~r.trr~/J\, iR. Q)"j Wl.~~·nx1:1JQ J'r:t:f 5tfA~I¥J:9~$7Htl, ~JR1r-Ji3iu§ i¥J ~J $ 0 

:{dnl rPJ, fA ~$ iu IN $, ~Hi ~. ~Vt~ffll. W rl}] B Rl {fit( + ~ ~, ~f'f j@ o/}{± ~ RJ 9=J $ ~H.m R{] 
MJ-J~I.PW, ~nfil~~fA 8.II/1m (~Hi1¥~:9~Jin ~1l9.16/1m (~Hi..j\~~JJ¥Dr:II$~ 2.56/1111 I'll 

4.53/1m, lI$~mib: 2.5150 fili1~ff~i¥J:.llL i2;>Wr:~{::f~!WJi¥J$f:if: (~~i¥Ji:fl!lt)~-p;fR1JM 

¥ii~!WJi¥J, :t£Jf~ 3, 4, 5 lj--fIl$1~ii''*, :(±TJii$~II~$-F~:mt:t~f~j, JZ:&Q)HHtt 
~H.~I¥J1JQ)~Lfr/G ~i:f~t~f)-fJtHU.[/G!WJ, {±Ef-AAfrlJfi :ftJj1JQ J~:m I:tt'>(!j\ 0 {±~i¥J >,~$ EI3 T~ 
mH~~~W~~, m~~.~.~~~W~~*~W~$~~m~Bj@%offfi~~m~ 

$, *~~~.~~~~~~W~~AA, &~~Bi¥J~~j@~, @~~9=J$~~~mo~ 
~tt~ JlPHliU±~1-)j§9=J ~-wrr1JQ ).~:j@o/}, iR. ~ ~Hi~ ~~~ 1JQJljiPJf~~!t1lt K i¥J 811'8] 0 A Ivin & 

Murphy(J988)1IHEt Sinobambusa tootsik i"J¥ 9=J r¥JtH'§lTTt~~!t1JQ)lJl:----=-4, Liese(1996)X'J---t~, 

12 i:f:':tR~ Phyllostachys viridiolancescens i"J~"-:ljJl1Lh(':=.YI., tHli¥J1]n)!]l:~nt:WJj'if~* 12 1r-:, II1 

T:f1dn1iJf~ffT m fl~ R Jii7C~;H)'fl lE=1tfi\1jflt~U;0-, FIT lV,x;t::fifft lE R )j~Hff~ jJ@.A!.thn i~-i fr~:\[cl;b~; 
1fl.iifA)j~i¥JKJ}[1j-, ¥y rUt 3 tj::: [J,L 0 IXlDt ,liT [J, iJl R )j~Hi~HPl~Rl1Jn i!]l:-f1Y:11j\i'j" 
f#H!t 1~ K B1 1'8] 0 fA ~ 11 WJ liJf Jl:;fI-, AT tHfHlR JlfilWf Rr'!!:,: if J@% i¥J ~/i ~ ~~ ii--Ix fl<], i! N fljJ 
R)jH.~HPl~i¥J~W~~!WJ=1t~~~I¥J~M)j~mMN~!jo/JmMffi~i¥Jc 

~Hl~~~i¥J (j~1:1JnJ!]l:JllmJf., ~1I!1;UYU±~~1"}rPJ~IJ$rtJ ~, .(i:1fL1'-~ftH ;+U{~~H{HM<J 

~J :9~~*;tU.mw {x1:1JQ~lj!:i¥JJIID1Jf.o 83 ~ 4.4a, b,c "iD" Ij,~- ill, 7Ci1?;~jj~1-tJJj]jJ::., ~Hl£!Wl:9I' 

m~Wl~.~m~~~$i¥JWl •• Wo~~~:J'F~~*~, ~1fL1-.~*9=J, ~.~~~ 
~/x1.:1JQJJH~€1~~o'*~*J.9J:$~~1~ilil¥J$* 0 ~ 1-~~Hn Tomlinson(1961)X;ff*~gJt4;f.!'i 
!jo/J Actinophloeus propinquus ~~Jf9i~l1 Alvin & Murphy(l988)X1 Sinobambusa tootsik rr¥i¥J~Jf 

Jl:~*;f§lilJo . 
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4.6 *=Jt. 
\1 \, 

4:fLR:~SdJH,gI¥J-1-m:~*'if1iL Tomlinson (1990, 1961 )tEli}f~M*~gJt4~5IUU4 
1*~&JJin-I-I¥J4:fL'~Bt, 1>UXmJ£Y Im~Jtl~-frp~~o IEJ*F, Weined;/J ~ieSe (1993b) 
illiA7~1*~&JJi~Bf14:fLR1lf-;frplm~J@[o rm Dahlgren ~/J Clifford (1982 J tE,8,~.+nl· 
M~I¥J~R~~~, .m~~Ji.~A~~~~I¥J4:RoMftilll¥J~.~~~~, 1*.Ji 
~4:RI¥J~ru~~Im~~ru,~~~~~ru.~~~4:RI¥J~.~~~~-.~341-,rm 
/iiiJ ~~ ~Ej %J lE ml~ ~~ ~&tliJ /G QA ~.fl' ~ ill £~jt V3 ~ ~3itl ~U8 ~ ~. 3') jH{111o\'}-m I¥J IE.I:! 

~Ji.I¥J-@~~~m~~.4:RI¥J~~~~~41-*~ffiilll¥J~~, ~~I¥J~Y~~¥ 
.%, ~.I¥J~~~~~~~I¥J~~~*, %~.%I¥J4:R, tE~R%J~I¥J~~ill~jt~ 
*Sz~Hfj;[*, 1E\-'{;;.ULM~3itl~1tt%B~~~11f, ftillWif~~~~4:fL:I'.It3U~Im~3itlnL ~~~1FL 

R:1m~3itlru4:fLI¥J-~~~n[. 

Weiner& Liese (1993b) :{£xt*1l1*~gJ.tt$'lfll1ti:fljliJf9iI¥J~1itlLt. t&tM.:;!!;;*&':~Hfj;[ 

{:iJtIi'tJJllif J: I¥J M~, ~~jt 1R:5:J'- 7'.1 t~ E2~, Ja.lL~1I t!fis: 3 f~~n[ 0 IEJ B1~~~ ~ Hfj;[M~ i¥J %~ :5:J\!~ 
K~~, -'~M,*~~%,~~%,$~%,fr~%,/G~~%, ~M,*.%, ~~ 

%(r;; 10 f~. {QjXI!(;ffJl¥Jx~.*QJJffiI~ij?:i¥J%~~{t/GA, i!f1t<1ml¥J5t~~y!IJ, :{£,*~~JliJ.HJ 

~tlH~l~~. 7~l1:t, JJ.tfi'J~~j~~tt}~, ~B?:p.J*JH'I¥JM~~Jc~fFJ~!J<J'*i~~~B~o :{£RiI'J 
I¥J~_~, ~~.~*~%,~%,*_~-#%~I¥J~~~. 

1&tM*&':~~I¥J%~, ~~~%W-#~*I¥J*SZ~~: 
-1~1jE2~~: ffilBEI-~$rtl1J~~H~o 

- HJ'Lru: ffilBEI-L~$rtl1J~ 1~$rB ~. 

-~Hru: ffiI~tE~1J~LS-*F*. 

1&tMffiI~~I¥J%~, ~m5tW-#%~: *~%,~%,*.~. 

ATZ*=&':~~I¥J*1ifx~%~, w1-bJf9i~l¥JmJ£ill/G~ffi IEJ, WtlillJ, Siripathanadilok 
( 1983 HI! Bhatetal. ( 1993 )mJ£~~%~u~:iZl%~q;~~~%~, 1.Q*X1;1tM~:ittifVJ~. 

Weiner& Liese (1993b) iA7'.1!f~n-I-.~I¥J~*&,:ffiI~7'.1-~1r%, ~Ji~7g::ft~Y!IJ%, rmi!:i 
Ji jt U!U 7'.1 };;:lll M ElJZ K};;:lll%. {Q:{£ JJG ifJ ~ x~ ~ ~, ~ x~ ~ tU 5 f~ If;jfr i¥J 1*~'gf1li #;~&': ffiI OO!., 

~p K 1r 7f~ , t~ YlU ;\:lll% , /G tJTI D11J;\ Q!Jf5, Im :iZl%~n /G t~ mu R~ lm:iZllf 0 t~ nj-,fj: JIii:l~ K ~ J~ * 
&':~Hfj;[BM~*, ffiFfl1:t3RI¥J:ia::;:f[ Pletocomiopsis, Retispatha tll Laccosperma -·1-~o ~ T'~~ 

Y!IJ:;;'\:llllfB7'l Oncocalamus, Pogonotium l2J,lZ Calamus ~A~-@;f~~8"J*&':7f;jfro /G;J;!X\U!rJF!\J 
[Q JlJ. ~ J;{~f:yVi ffi\i t;)':f[ i¥J;&&': ffiI HpV~~ 0 A 3; ~ jtBf~ ~ m ~&':~ HPI%~ DJ IV, Vl J~ /G ~~ Uilj 
AJlJ.~l¥Jm_o~.~i¥J*&,:ffiI~M~~~~*, ~1lf~JlJ.%, &~ImJlJ.lfi¥J*&,:ffiI~o 
nj~, {J11o\'}-tJl!:m~, Calamus JtE, ~ R~tl4n·I·.;&&:ffiI~%~7~ Im:lllM, jt@:%J~:'Tj}.t¥R%, 

~IJ IEJ nl-J=f~&':~ ~ I¥J %~. 
~lV,ttl¥J*m~, X1~~*&:ffiI~l¥Jn~~n~*.lZ.1&tMftilll¥J~.m~~5t~ 

-;f~~ny.: (I) ffiI~M~3itlm~~, J1,1lf~;f~tI~;9tl~t$I¥J*&':~~~7'.1~JlJ.M. (2) ~ 

~~.*~~~.~, jtffil~*~~~~~~, ~&:ffiI~M~~~*~%. (3)ffiI~* 
~~~.~~~~, @ffiI~*~*n~~~. 

~~&':ffilBEI~1ifAMm~~~~(~#&M~), ~~.~I¥J.~~~~-o 

Siripathandilok ( 1983 ) iA7'.1BZJ;j~I¥J%~PJffl·:f.~I¥J5t~~HJIJ, {E!*:itt-2Vi.nQJJ~/JM 

1R5t&M1*. Bhat ~ ( 1993 ) ~~&M1*i¥J1f3C, */J'~/J%~ffl~GnJ5t 15 #.I¥J~!hIJ. t~ 
.~ill~~., ~~.~I¥J~1-#~, ~Y&M~I¥J1f3C~a*&':~~LI¥J.~~~~~ 
£IJJ~, &M1*~A/J'~/J%~k£IJ/GQJ3~. ~Il:t, &M~I'j{r*/";F[J*MH~1~'Sffi11:~;fJj1Jli:?';: 



;fif~Jt1'r 0 

*~1i!H*~;gJ. ~~Edlll R@.I¥J %!/;IC fjF~·U Atf, &Jr 1* RtrH" 7G 1;Abt"9: fL I¥J ~ m ~~iHiE. TIJ¥.t 
I 

~ •• ~*~m~~*~1;A~5~~m~3~WW: 
I. t~ n-I·. m: ~ ~~ JJfi!-J-J K 1f %, ~ lili! 3t:Ht t1i: Yu rnGflff±~ ~ 0 

Plectocomia, Laccosperma, Retispatha, Plectocomiopsis (~!AA 20A, 
20B, 20C, 200, 210 ) 

2.~ • IW : ::& ~ ~ R@. J-J IF ~J\llj!iJ i¥J I!!l Jllll~, ~I DfH1F YU JJX; ;jFI- [ti] ~ t\ 0 

Daemonorops(~AA 21C ) 
3. *,'mpw: 

AWffi: ::&~~JJfi!A~%, ~JJfi!n~~~~, ~~~~~&M~, 
L:-tfL -'f-3iu mllx flY ~3;U m(L*,)~ 21 B ) 0 

B _lfii:m: ::&Ez~fJ@flY~%, ~fJ@Y:HHII:Yu~rHi~l~t\, §'IU)lli! K~I"'17-U 
Y;'!,;$!fJ, ~fLt3:U~flY$~3iun'J_o 

C\ff.n~: ::&~~ lili! flY~Jf~, ~ fJ@~* lW] l!,Y't.~JO[~ I~, §'Ill !J@7x:HH11: ijlj~11 
1it±~~, ~1fJ{QK$rtl-'fnT~$lh(I~}~ 21A ) 0 

4. Eremospatha !W: ~d>'l§11lJJfi!;\L!J.l~, §'I1I)Jf!l.tIHiUf&ri~J;Ik, ~J:1i::&IIIiJL 

&~t1*, ~fL 5fl.3iU n~llX flY~3iu l\~_ 0 

5. Calsopatha m: *Ez~H@ili[l]jLU~, ~UH@1iF3iUr&/f~~J\llj!iJ~J~, ~IIJJ(Q 

K$rh)L-"¥,*nT~$iho *EzWllif:;JG&M1*(I*!4.7 ) 0 

~ 4.7 Ca10spatha ~~fJ(~lIlJfJlalJ~rHi;(~ 

• ~ r:p i¥J ~ R@. fAJ ~ 40/.1 ± ~ J-J 1ft nttiIJ ~ 40/.1 J.9t (~AA 160), 5-} 111 T -it frp n;:\:tt ~ R@. rp, /f~ IIfJ (1''.1 

fif ~~ fJ@ ~J *40/.1 k §:lIHltk 0 ~ T 1jt~tiIJ~4o/.1 J.9t ~Hr, n;:\:tt~ H@ rjl ~1I11E;t)H~L Y:tC!j HMI, 
t/3 jjjl'-J rw.~HIIl fJ{QA'-J ftll~~1'rnJff.t ~ 1*1I:{±, 1~t'Pt~ %:JA:}-J ~ ffJ 1*, J;)(; ~q1J:)iU T,rH1iJ'1II )Jf!l.I\y' 1:( 1*1 
AA 16A, 16B, 16C, 160, 17A)o it-~fif~I¥Jn;:\:tt~fJ@rp1IHil'm13A'-J4o/.1Jff.t, j3:frlr!IMJYH~rf)HA.J-J 
;M.!1j!'J' ( Tomlinson 1961; Siripathnadilok, 1974 ), JR;.ld-8 FeCb &JlY.i1EnAj3:~!lMmjf:Jl:lP.'J' 
( Weiner & Liese, 1988 ) 0 
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~, $It~I1'I~ftJOO1fJC, ~#¥i~HlIlJffi!OO~~M, ~~~Jffi!OO*~.&tlF31tl1f~, J5d#1*~1f7C 
~~N~aOO*~~~~~~.~o I 

~t.v*~ ijf!.'Ii'JJEl.$ .................................................................................... 2 

~t.V*~xJ~El.$ .................................................................................... 8 
~fg'*'rh D* AF==I-I--*·~:tmBfg..!\...:z 3 2 -I:I:El/K,/,'FJ- r Jp::t:: J)J.1.J:lP" El 7] .J ................................................. .. 

~fg~~rh*-AF==I-I--+~:tmBfg~.:z 5 
.-'1:1: El /K ,'FJ - I JP ::t::/I'JJ)-l. J:lP" El /J .J .................................................... .. 

3 ~El.~JlfQH~fr*9HJJjjjL~.·~1J~ ..................................................... Plectocomia 

*-El. ~ JlfQH~1£ ~tJJ 00 L M ~ ~!lJG ff~ [Qhl ~ ................................................. .4 

4 'J~lI~lV* - j§~M~~, flF31U~W ...................................... Laccosperma 

'J~ II ~lif*/G 7g L~, tlF31U ~W ........................ Pletocomiopsis(spp.) ~;JZ geminiflora 
M~~-~~MBfg ~:tm~-*~~B-5 71·IEJ.-'l:I:tr /K)g-"P" g, d J:lp.-'l:I:i§f /K)iJA,A"tr ............................. ; ............ 6 

~lV*1i:::7g50[~V .................................................................................... 7 

6 *- El. ~ JlfQ H~ fr *~ iJJ lif ~ ~. 1211 % Ej,\G ff~ 1211 % .......................... ... Pletocomiopsis 

geminiflora 

7&El.~JlfQH~~tJJjjj~li*:1J% .............................................. ...... Myrialopis 

7 &:mr:p~-, -=m~~~JfflH~rtJ3tmflF31U ........................................... Oncocalamus 

El.mr:p¥i~~mMrtl rtJtlFYU, mt)]ID~~.~% ..................................... Eremospatha 

8 ~El.~ JlfQ* lif)(J! $ Jil% ...................................... ...................... ........ Daemonorops 

7&El.~Jffl1.* Im)(J!/\Ji1~, 1ZYi1l%M '!fi"i1l%, fll=3iuJJ.l(: JXXJ t'l:M±/Ift~t'I: ...... 9 

9 El.~r:p1f "~~~" ~;fi;J ........................................................................ Korthalsia 
r± El rh =c "*!:- rn'''''' f':~ v~ I 1 0 1)z/~T /u ~,~i'f _fl1·l.; .......................................................................... . 

1 0 -=E r± Mn nt;, .=E. rtn;71il rrn .;·10 J:0'l::!l;n 1 cl': i.ill: ki'(; ,1-1' R' h -1X-.lX.!:IIIIlt:'.-1X-IlilJ]Il~;l,LJI.:n J·II .. jI~jJ)(, [[ij.±c.1/\.... ....... .... ... ...... .............. etlspat a 
-=E r± 4TI nt;, -=E rtn ;71il---'-... ;~, m v .l .. ') J:0'l-:fl:;n 1 IT. !XX' ,1-1' 1 I 
-1X-.lX.:::IIlIlt:'.-1X-1lil J]Il/, JLLI v' .~\;/, :.t!111/, JII .. jI~ jJ)(, /"I'J 1/\ ............................. . 

1 I 1±r:pf1r:p1fR"JH~. (~~rtJ][1:?>1000Ilm ) ................................... Calospatha 
rh~.rh± .. ~~ta* . 12 ,1T.'T /u/\"I' 88* ............................................................................. .. 

12 *- El. ~ JlfQ:(£ ~ iJJ Im L 7-.1 K 1J %, .fJjJ) ;f~ t'I: flF 3lu; Yil'f V :(£ 'li'JJ El. $ r:p tlF Vu J& =- Vu ..... 
Pogonotium 

7&El.~ JlfQ 1£ ~tJJ lif L 7iJ * ¥iti ~1 ; gmV:(± ~JJ El. $ r:p ~ B11f J¥!. 3lU *1] = 3lu WH~ tlF 3lu.. ..... 13 

13 H~l~ (:li'J~g~lif*) tlF31U~W ....................................................... Ceratolobus 
if~~(_hla~fg'*')a~I~~~ Cl - -1:I:'l'F3 .. .f!)1.7/"Jz;;'.-'l:I:g/K J·II .. jI~/I'-"f>.LU .................................................... . aamus 
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~ •• ~~N~.~%~OO.~, ~~~~OOfi~-•• ~ffi~o~~~~~ 

~ {Lt- *1] :Et:ll1¥J f6 u[tij, ** ~llJ Hi ~ -ill. ~ £JJl.1:B ~ ~ I¥J ~ 11;] & # 0 W 'Il13 ~I=:;+H *lu ~~ l¥i ~ ill -r-:l:iJ! 
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1¥J 

~~o~~~mHi~~~I¥J~~,±~~~~*~,m~*~~~~~*~
~~~o 

Itti $ ~F 1;)+1 *n1,K l¥i ~ 1* ~llJ Hi Ji Z ~# f1;] I¥J & :¥f ± g;g *: £~ {E jt: *: ~ ~ff ftJ ~ 0 :tlOrtti $ ~t: 

tJ-i'\1¥J f!f ~ jt: *: Si:)t~ tlHI ~ ~ ~ m, 1£ jt ?¥: ~ t'& tJ& r~.m ~, ~ m ~ J9f .!f\.~ E 0 fJ~ J¥j IIV_ 

I¥J f!f ~ l¥J *- Si: )t~ TIIT 1f:; m ffii :fI - g 1il m Wllliil, tE jt ~ ~ mt t! ·f ~.m ~, 1iJ J9f M. m PJj ~ 0 

~ f!f *- Si: mffif. 4m ~ Ii'1J l¥J Jl1* l* j)q ~ ~ m ~, {El J2;: f!f * !JJIJ X1 ~ ~gJ Hi ~ I¥J 11UI : 5fiJ J+I i;P M 

1J ~ u[tij I¥J 0 *: Si: =tf lit m I¥J f!f ~ 11u :1: s1 Ai ffl f;& 1J ~ I¥J 15 A ~* .1:;:pi m, rm *- Ez.1'J !It1t m I¥J 

f!f ~ WiJ ~ ;It m ~ ¥tlJ ;W: t;). ~ L: !IfIj J9J: 0 

-jJtj $1t: 1;)-J1 ~ ~ ** ~llJ Ji l¥J 5J'-l'IJ t:p le" - fl~ l¥i S1E, :i3: ~ I¥J f* ~llJ • # ~ *1' ~~ J¥j\fE I¥J # * 
$"1 A, jffi $11=: tJ+ll¥J [91'- JII% t:p B 3 1'-~ 7J Jt ~ if 0 ~ =1'-~ Mt ~ * I¥J ~ tt] !fX 7~ ~!l:!!f;J] , 

~?J&7~)(J.!§'~*m$~~I'l{H!f~ (~:@ III ) , rm*J¥j~f)( Myrialepis(1fl.f!f~HII 

Pletocomiopsis geminiflora M 1'-f!f ~ -:tJ xJ.!§' ~*M$ ~ ~, rm ii*-£~ I±\ XJ. ~ 1f.hj 1fl.~ 

'Er :L rEi] I¥J Ji ~1![ t;f ~, Ji ~ I¥J )tH!Ht :g * ~J * !§' ~ * AA: 'Il13 ~ ~ Jf!. tJ] &: $ (~n~ I), iAnm 

7J~fl~*M:$~:g(OO~2C); *l¥i~I¥J~~#~l¥Jm:g*~~Jf!
.m~*m$ 

~ 'Ef XJ. M &: $(~ m II)*Ll Jf!.!§' 1: * m $ ~ tg ijtWJ &: $(~ ~~ I) 0 

JJG in JA M 1'-11 an tt $"1 T -pti $110 i'J+11¥J 1*;fill] Ji *11 fJ~ J¥j IrE I¥J [5Z jJu, - M tt ~ T Wi :l:iJ!?Jr 

1'J f~ ~ I¥J -'f :\:)J ~ :g ][ 1~, ~ M tt $» T Wi :l:iJ! :jlfJ3if I¥J ~' Ji .. ~ I¥J f :\:)J ~ 1f :a: 1~, AA ~R * * 
ij., ifti $110 1;)-J1f*~gJJlI¥J ~ 1f J'[ t} (30 11lm )13J.l ~ tt flc.; J¥j ~~~gJ Ji~ I¥J ~ tr.-Pr. H( 1 92llm) 

A 0 fJ~ J¥j w.:l:iJ! lR I¥J ~ fl~ ~ rtti $ ::j~ tJ-IHl'-J ~iJ 11fL ~ 1f ~u T 1* ~'gJ Ji i¥J ~ K , ~ ID. i¥J f* ~gJ ll* 

Jl;pf~A I¥J ~ ~ * N*1l ~/J\ i¥J ~:g ][1~ 0 ~~][ 1~ I¥J * IJ\ PT ~~*I] 3 :l:iJ!~flJ(%:{LI:jtjt: 

***~#1f*, ~~~*~**%:#I¥J**§fi~**~I±\-~l¥Jfiff, ~
~* 

* %: it *IJ J! {=tf 129 ~ I¥J {t Jtl1~ x1f lR J3iJ 7f * 0 Janssonius(1950) X1 n ~ 1* t:p n ~ *4 

( Rhizophoraceae ) ;j1t ~ I¥J liJE ~ ~ 13J.l, M ~ ±I!! lR ~;fH 4m Jl-ff!fX * ~ ~ :g tYl tJ] lID ~9- , 

{Q~~lH~!fX/J\o Chalk (Methcalte & Chalk, 1985)Mfmi¥Jm'.B~~)9ajt. 1A7J1mA 

T Jl- ff!fX * ~ ~ ~ tJ] lID ~9-1¥J ~ i~ £ PT {J!f I¥J, ill 1A 7'1 Pl: ff!fX IJ\ 00 ~ ~ H 1~ l.J 7K % ~ i~: 

~*, W£$~.~J!#i¥J~.; ~~A1f~~~M •• ~~OOm~~~~~.* 

1¥J1(~'liff5fUo Methew & Bhat (Methew & Bhat, 1997; Bhat & Methew, 1995 ) xt 

Gn)}t=:1'-/f'~~lRl¥J**;fill]Jl~~1I1~i¥Jtt~liJf~~1±\00~it~ Janssonius 113&, j;£);j 

~§~~&M~ •• ~A1f!fX*i¥J~~lIao -.1A~~AA_m~lRl¥J.~~.~ 



*~~~*~~*~, ~~~m~~~~~$~m~o~~~*~~~~*~, ~ 
ffi~.~m~~.~~,m~A~~*~~.~~~~~~.~*~~~.$, ~ 
7il7j(~~~~jc$Ii'fj~~~1~~[9{'l(1JnX;iE~t ( Zimmermann, 1983) 0 il(;1fJ~~* 

fl;{ f ~ X ~ Chalk ~ xiXL8, gg $ :J~ ~'Ii ~ 110 #J, m 'T ~ * /f:tzo * T¥j SJli: ~ 00 *-~, {El. !n 
A~~*~~.~*, ~~~~.~*~~~m~m~~.~.~, ~('l(~~*~ 
%:ftt~.u(rij 0 

~~~~~~~~.~~~~~, ~~wtt~~~~~~~~*~%:#*~~ 
fIulmtfifij 0 1L~~4J~~f1i~tafi;j~~~uJoJ Br=ritg:;:j=bt:lE:(Bass & Schueingruber, 1987; 
Calquist, 1975a; Bass & Graat, 1974), t#i{dfIHUx-J))co -mi:1AJ) , FnJ~j}[til!rx:~ 

fH!JP] 101 rt:J T ",f:1; t:r f) IJ\ ~ ~ 1!f 0 Methew & Bhat( 1997)~ Gn ~-- 1- til! I>Z f* ~gJ Ji i'r''1liJT- tL 
ill '*- IJA Ji ::J: ~ re E 1~ ill J"l r=r ;t§ ~ ~ J@ y} 0 !It illJ1¥i 1J .ft~', 1:v. T J ~ rnJ Vl ~~ 1lf1 ill, ~4J fS[ 

:'t& fJ~ 1¥i W ftt-fu r'FD, {~ 1~ i3: It ~ '4. {t'}'( f) fJ~ 1¥i ,w T 1*, f* ~~ 11* -Z i¥J ~ re ]!:[ 1~ f2 jJ~ 1¥i1lf IJ \ 
(::fXk!TI 174um, .8~1¥i1JF. 192um)o 

f* ~gJ Ji ~ ii )J '11 ~ Ji ~ ~ ¥-j ~ ~ uJoJ ~ :J~ 1t a] ~ i¥J, ;p(; 11'] ~t!tJt T 1l iL Ji :Ljq'IJ ~Hl 

11** ~ ~rg E.1~, ~ **rJJ3, ~:fL1I**$X~ii1l**~ ~rg~:1~/J\ ~ ~ 0 ftl.rkIldlTR 
~.~-~lliLJi*, ill~*ill~~~~~-~~o.M~tt~~~, Ji~i¥J~1!f 

:a.1~ ~rJ 11* ~ :a.1~ t§ A, $X * f* ~gJ Ji I¥J !if .1l 1~ ill f) * 0 1l iL ~' 11* 7'1 ;p(; 11'] foJf t& ~ riJ I¥J 
:a. 15: ii :A i¥J ff ~, {El. in A r=r :Ii: IJ\ ~ ~ .11: 1~ 0 ~ ii )J '11 ~ fH!JP] ~ • ~ ~ uJoJ 1£ Jt "t Ji 
* fA !JP] i:j:l ill r=r:j=~:@:, ~ * 1$:J~ 1t - 3&, ep ~ r=r ~ ii)J '11 ~ fH!JP] ~ ~][ 15: 1$ ~t t§ ill i¥J 
1t:~ii)J '11 (1f *, it *) ~ fj[ff;j :/;:TIJ(;"I"l" r=rf) ~ ~ ~1f 1t ~ 0 ~ i¥J ~ rg ~ 1~ WJ l~U~ 
r'FD;j( 7t i¥J:mu ~ 1t $, fA fffi *H~ § ~ i¥J /F JL 0 EI3.:y-;-k ~ i¥J:mu ~ it $.Lj ~ re IH~ i¥J 4 IX 
1J JJJt iE tt (Zimmermann, 1983), JlJT ~ ~ ii fH ff;j Jl1'I 9:! A rn -~ 1IT ~t Jt t:r 5t! A 111 ~ IT 
1t fj[ :¥: 9:! tit 111 ~ 1+ * ~ 0 ~ ii tffi ff;j - f1X:ffll f~ * Jt "t fH !JP] ~ ;fJL ~ 3Z: ff ft )+L Jl:}HHj;J \ 
i¥J ),l;; T ~II A ~ ~ :g £ - f~ "~5: llf" 1111: 1+ * DJ1'I; 0 Jj!Jf-, ~ ff t# ;fij ill WJ ~ ~ d> x1- %J!( ~ 

ii fH!JP] i¥J FLtJ, :ff ;fUr Jt 1: K, M fffi 1* ff ~ ff "~~" A * (Ewer et ai" 1997) 0 

fAf*~gJ1I*~~M:g:tltfi**;ffi-, ~*LXt~ Uhl ~n Dansfield ( 1987 ) I¥J~~* 
~3E 0 Calamus, Ca!ospatha, Ceratolobus, Daemonorops, Pogonotium, Retispatha :ff117~ JIL#. .#., .~~.~.~~, .~~L~/f~~.~, ~~~®~hl, ~11']1$_~ 
tE Calamineae :Jj~i:j:l, JA1i~E8~~:g:tl%,1iEL~, ~fI'J1$7'1.~1f)(~VJ]El$~~mo 

Laccosperma ~n Eremospatha 1.; M '11:ft, ~ fI'J:ffll ~ r Ancistrophyllinae Jj~ i:j:l, ~ 1fJ E8 
11* ~ ~t 1j *1$ 7~ .VJ] El $ 0 Myrialepis, Plectocomia ~11 Plectocomiopsis 1$ 1.; JllIH1lJ'f 
., ill~fI'J~~:ft~~~/f_~.:ft, ~H1$1.;-{'l(*~~~~~~~~~oJAJi 
~~M~~hlLm~~ili, ~1fJ:ffll1.;.~ •• WEl$~~m, El~~~ •• ~~o 



lfj f{;'{, lE..IIt 1:; fn *Hi 5}:tE Metroxylonliiniae 1ilR 9=', JA ~ fftl ~ #;J J: ;ff, 1:; ff] 9! f~ 
~~Iamus-Daemonorops ~~, j;; ~~~xx t-JJ &:$~~, \gJA&:Fzf~rLJJ:;ff, 1:; ffJ~[] 
Plectocomia ~f{;.{, &:Fzf 9=' 1f~~ ~*iJ 0 W$~Fifli I¥J:?J 5'h-1' ~ Oncocalamus 1!);It+E 
lf~[]fE3!R~, *Hi~3!Rjj)(fr Oncocalamiae 1ilR 9=', Jt+EJ;J !f!.,jifE, +Elf 7'1 fE~W pJ(;~14~ 
fr~ffi§J:, JA;It~I¥JM~M#;J*;ff,~~~N~~frt~&:~~l¥Jn~J:, ~~ ;It i~ Jm m ~ ;t§ ITIJ 0 

1& m Uhl & Dansfield ( 1987 ) I¥J XJi!12:, Myrialepis ~n Pletocomiapsis 1~ 1jt lfj:l.5: 0 

JAJi~~ I¥JfD~fftl*HiE*;ff, ~WJ 1'-~-tE +7t;t§:l.5:, Myrialepis 5'1-~~t1f -* J-J !f!.~~!f!. 
t-JJ [*=$, rAJ Fzf~ttr * tJ xx ~ tr ~~JJ &:$, Plectocomiapsis 9=' I¥J -$ 7tff I¥J ~t rg *~ 
1{;.{!ij Myrialepis, rm Jt B ff !J!IJ -"f- Plectocomia ~1b{ 0 

jf~ ~Zi Jl\§1T~'§ fEff ~t 'ff ~ $IEl 

*~ t# tiJ 
1i;Y. 

Ancistrophyllinae Laccosperma Cirrus Pleonanthic, I -
Hermaphroditic 

Eremospatha Cirrus Hapaxanthic, III -
Hermaphroditic 

Metroxylinae Korthalsia Cirrus Hapaxanthic, 11 + 
Hermaphroditic 

Calaminae Calamus FlageIlum Pleonanthic, 11 -
or Cirrus Dioecious 

Calospatha None Pleonanthic, II -
Dioecious 

Ceratolobus Cirrus Pleonanthic, II -
Dioecious 

Daemonorops Cirrus Hapaxanthic or II -

Pleonanthic, 

Dioecious 
Pogonotium None Pleonanthic, 11 -

Dioecious 
Retispath None Pleonanthic, 11 -

Dioecious 
Plectocomiinae Myrialepis Cirrus Hapaxanthic, III -

.. Dioecious 
Plectocomia Cirrus Hapaxanthic, III + . 

Monoecious 
Plectocomiopsis Cirrus Hapaxanthic, III + 

DioeCious 
Oncocalaminae Oncocalamus Cirrus Hapaxanthic, III -

Monoecious 



#~~~.M.OO*~.~~~, §ft~*£*.o~~~fi~~~~.~. 
~*ft£~~*~.~M.~~~~, ~~®~~~*~.~.h~~Y*$m~ 
~.~~~~,~fiM~~~.~.~*$~.~.,*~~m~~ •• 13.~~ 
~~.,*M~~~~.*m'~~.~MM~~~.~.~m~-®~~~g~o 

- -

~*~~w~~~~, .:i:~T~~~*~.~~~~~.~~R~~~~, 
Cheadle(1975)frliJf~ • .:r:n-j-ft4m~ rg7tT~1tat, f&m~Uffil.~'ff7tT7t 7» [g 1tp~ 
~: 

1 ) ~ J41Hffi J.'[ -f- fY1tl ~ EX 11< ili .:r- ¥ ][ fY1tl ~ 

2) ~~~ 1 {-If~rg7tT~JJt<~J4Tu*lt<2 {-If~'IT7tT~lt 
3) ~~ 2 {-If ~ 'IT 7t T j1 JJt <~ J4lij -K JJt <5 {-If ~ 'IT 7t.:r: ~ JJ[ 

4) 1~~~ ~~Tu*lt>5 {-If~'IT:5tT ~lt 
Klotz(l978)iE* ~JEliJf~~~'gJt4 ~ =fL;f& at, ~ Cheadle RfJ1J$tiBfrfi::i)fiJ #., ~ III T 

{tlii~HIff~(slope index)i¥J It:i:1J$t 0 

ftlii~HIff~(slope index)x 100= Ox(%ifJff!I)+l x (%~~~ftlii~~i¥J~'IT)+2x (%llH]Jf*~ 
i¥J ~'IT)+3x (%ftlii~~ E8 ~'IT)+4x (%iBfrftlii~'i- E8 ~'IT)+5x (%~][ ~ ~'IT) 

A.:i:~rg7tTt~ft, Cheadle tU Kosakai ( 1975 )mtB Y~~~1t:l:ft~1J¥t, 
ftP. ffJ i¥J 1J $t 1lU r : 

0-7J,~'ITJffiI 

2 -~ ~7g ~tk~=fL;f& 
4 -~~A i¥L~=fL~ 

1 -Rff~tk~=fL;f& 
3 -~.i¥J~tfttll.~=fL;f& 
5 - Rff .~=fL;f& 

1-1J~~ili, Cheadle tll Kosakai ~1J~~1J$t1IHElJJ)(, Jifi~ Klotz(1978)x.xtJ:. 
$t no ~ r& Jtt, Jt- ~R .g- '!3? JL 1& m 1% I¥J rB] 1% ]t N, m tB:tlo -F ~ fS[ :;l: 1J $t : 

0-7J,=tr~%I 

1 - ~ =fLt& 7d JL if\: , ~p rB] 1% <~ ~ -m ~Hljj;U)( JL ~ JJt 
2 -~ =fL;f& CB] ~ ~ 1 {ff ~ ff -ri ~ ~11 *R t)( =fL ~ JJt <rB] r~rti <2 ffr 
~ ~ -m ~ m ~~ tt =fL ~ & 
3 - ~ =fLtldB] ~~ ~ ~f 2 {'& ~ if -¥i:!i ~IHf{ tt =fL ~ It < rB] Ijr% <5 
fff ~ if -ffl ~H§jR t)( =fL ~ JJt 
4 - ~ =fL;f& rB] IWi ~ rB] i% > 5 {-if ~ 'IT -7lJ ~ ~ll ~f{ t)( =fL :00: It DJ(; 

~fW1~/J\T 3 ~ 

5 -1J:i] at Aff 4 ~~'ITtl1 ~~=fL;f& 
6 - 7J, ~ -'fL ~ =fL;f& . 

Jlt1t:~~:ft'8].E8 ~'IT7tT*iR.1rJ?~1~*1lJD(, ~ Klotz i¥J1J$t, ~ JJ!U~(1993)~1JiI 
~1lfI.1¥J~1tmJtttritjf, ~* 23 ~A' 4, I;ftpA 5 ,i3Gl!Jj.~I¥J~~7tT1![Jtt1to 

Cheadle ~li}fJi:~Tll-j-fH4mIl1, ~ m tI:\ ~=fL;f&I¥J.1tJIIDiff A ~ ~=fL:f&!!JG~:jj\ ~JL 
;f&~ -'fL ~ =fL:f&, ~ fL:f& I¥J ~ il#ij ~ ~~ ~ f~ ~ ~ ~ H I¥J .1t 0 *m Cheadle(1975), 
Klotz(1978)%11 ~ 1J!IJ~(1993)8<J liff'Zfr.. ~;flmftj i¥J ~ ~ -li!: jj:: ~l#,(Y, M n ?iJl IDII i]!(1991) Ij it 



~~.M.,_~~~.*~~+*m~~~m,.9R~~~~.*~~~OOBo 
I '. . 

@~aID~~;.~~.*~B~~m~~~mo 

9. 2 WJJ§:~j){J~~ 
I 

Moore & UIll(1982):tE i1i~:f*;lfgjt4 * ~~ ~ B1, ~ 1~ tl:l 'li'JJ El. $ ~ ~'lli!1ftE 00 B ~ 
~.mEl.$~~mEl.$~~~~~, MM~ru#&~~.Mm~ •• ww~., ill 
~~ID~~:f*._W~~~~, @~~~.m~o .~~tEw~aoo •• _B1, • 
mw.mEl.$~m~~~~, ~.m~~m~~~~ •• ~.mEl.$oMaru~~ 
JE~*~e~·, afI'J3tM' Moore & Uhl ~~}~, ep'li'JJEl.$~~1t~~jg.'Ii'JJEl.$~~ 
m El. $~ ~ 0 M:f*~m_1~-:ij]Z:D* ~:it!:~JIImFfPJ ~;ff tl:l, Metroxylinae :D*:fl-T Calaminae 

tLl Eugeissoninae Z. rEi], ~ 'li'JJ El. $ ill *:.l.m ill M ¥JJt % 1.§" ~:D*.p ~ Metroxylon jg • 'li'JJ El. 
$, ~ n<:ili ~ Ancistrophyllinae:D*, Yfij Korthalsia,mlJ:;/g xX m El. $, ~ ~:iliT' Calaminae 0 

Oncocalamus 1:& m:tE i¥.J tif ~ 1£:f* ~m _ .p :;/g:!i:it!: 1t ~:D*, {El. fA Jt M ffiJ t~ ~ * 1ff' 9!IJ JL 
.:p. ~ ~ ~ 1* ~tl ~ t1: ~, i3:.LJ Jt 1:v: I[ 1& /f' ;ftH1= 0 JJ. ~~ 3f ( 1986 ) fr liJf JE 00 f'1tI' • Jm * 
~B1, K.W~.Ri¥.J*~:it!:~M~.p, ft~.~~:it!:~~~m.~i¥.J:it!:~~~~ 
~, ~~affJ11E~m1£f*~gJ.~ .IIF.:D*~~1t~~...t, illJSY.~a:~Jtft~.~ i¥.J~1t!t:-. *, Yfij~tt~~JE.~~:tE~M~:it!:fiWJE~o 



!Ii!( 

§ t2i i¥J tr tiE : 
-~~1~,~,: 

1. ''J:i'; 

2. ~ti!!i'; 

3. )]'/1 

4. -5J\.:;{ff 

5. ±i!!fJ[7t:;{ff~ 

6. 1:~ 

1f~ 15 *~H.iE : 
I. !ji~!1JZb~~ 

3. nl'i¥J1:Ipju1J~ 

4. n'I'$rfl*tii¥J%~ 
5. ~:jl~'§ 

tif ~ %i 

'jg 'ffi' 1tr 

* ~ ~ 
EL lli. g'1 

f~ 

6. -(J(Tf1ttii~ITJZ${X~1tts~ 

7. JlliU1IJ''F ** gl(; JfijU1E n::u ** 
8. t1EfEFf7t x~ 
9. Jll1tfEJ¥7t x~ 
10. ~*~Jt7U~ 
1 I. fjf 1if 1: 1ft if 
12. fjf~L%~ 

~T~itIJ~~W: : 
I. ~l~*~n.t 
" q,ll: tm; ili £>. * +kI k!FtI' 

1h 

* 
¥f; 

!it 



4. ~tE~*9=t )§1:*J9t'$~~I¥J1-~: 
5. ~tE~*9=t'li'J]&:'$I¥J1-~ 

6. W1 &: '$ 9=t gm ~ I¥J 141' 3lU;W:ct: 
7. ¥If§.Hm JJFI~~ 
8. ¥i~Hm JJFI 9=t ~ JJFI P-J ~4m ~ d> 
9. ~&:~JJFI~ru 
10. ~ &: ~ JJFI fll= 3lU t-f'::ct: 
11. &fi1 9=t =R 7C ~ ~~ ~ fiJ 
12. ~HtEB7tt~ 
13. ~f~tE*J5t 
14. :tf~tEWf~ - - %CX 

15. ~'S'K~ 
16. ~~J[q5': 

17. B{gt+'1t.;fI~' N -.r B -:1" .'10 cx 

18. Ym~KIJ[ 

19. Yii'i"fflH5': 
20. %'f"fft1'1t.;f.hlJ5t 
21. 1ffi71:53\.-=f B 53\. tt 
22. tyt tJ] llii 00 
23. ~)HJ]llii~ 

4'm !~IWf't1 : 
1. *~J~*'$Jj[ 

*IJ m ~* IJL : 
1. ~uJiH'f\f6L 

~~3ti¥iR: 

1. ~~;tr$ift 



1 1 

mM~~m.~~~~~~~.~~~~~*~,*~*~~M~~~OO~W~, ~ 

~W!J, ~.±~tJ!iit: 

(1) 1\IZffl~~~.~~~fWf:,J1iE. PJ!J,IR*¥U~ (JJi!,7t~t&~;~O , {g~JEJjUf~{JH5t 

~~o~~m.~~~JE~.~~m~~~~: ~~*m$~~~~~$~~ 

§, ~*M~m~~~~~~,~~~~~W~~%~&*~~~,~~~~ 
*OO~7C'&M1*~o ~~~gJ.~~~JE:fHm!l}Jft)(~t;j~tf: tJJ~$rp%Irg~11 

#~~*~~~, ~A.~~&~*~~o 
(2) ~m*~~~~%tJ\:, :Jif3iU:f+~~IJ&Jt1*~:tr7C, PJ~~~~gJ.§I¥r«El~~7} 

7iJ 5 f~~~~~rJ 3 f~SlE~o 

(3) ~R.(Calamus tetradactylus Hance) §~fM~~JJ.lG'<M~trt:iiJFJE~Il)j, ~Hl~~ 

~~~~PJ~~3~!J,~~OO, m~~~~~~~~M~*M~~.~, ~~ 

.~~~~~~~~.~~~$~rn$, .~~*$~~$!J,&ff.m~~$ 

~j~$o 

(4) ~~gJ.~~J§~*m$~~*T7~Jf!.~¥J~Jf1L:f&, ~ri3]tt1LJ:t7~~3;U~, n 
**~, ~.*~~mow~m.~~El$~~~~~~: Jf!.~~$~~~, 
xX tJJ ~ $~*{t 0 

(5) J.A~~gJ.~~K)jtt:¥i·, 1L.\L~~gJ.~~~ffi1£$.5(OO1J·~~~.FfI,]/L J!WJ~El.j 

g lL~~~.~$~£*FfI,]tJLfJJlGxM'j]lf;A: 0 

(6) mM~~~~.~FfI,]tM~1iJfJE, xM' Uhl;f1J Dansfield (1987)~~~~.~7t~!i!:l.I, 

~P: ~~ Calamus, Calospatha Ceratolobus, Daemonorops, Pogonotium, Retispatha 

ill..:fr CalamnieaellE fix rp; J3 ~~ Korthalsia -0 Myrialepis, Plectocomia, 

Plectocomiopsis :5J\.jJIJifr Metroxylinae ;fll PlectocomiinaeIJliJ)(r:p 0 
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EPIDERMAL CHARACTERS OF RATTAN STEMS AND 

THEIR TAXONOMIC IMPLICATIONS 
LIU Cheng-Gang HU Yu-Shi UN J in-Xing 

(Institute of Botany, the Chinese Academy of Sciences, Beijing 100093) 

Abstract The stem epidermal characters of?l species belonging to three genera (Calamus, 

Daemonorops, Plectocornia) from China were investigated. The results show that the ar

rangement of epidermal cells, stomatal types and occurrence oi reflective body are of taxo

nomic significance. Based on these features, epidermal cells of rattan stems can be divided in

to three types and three subtypes. (1) Plectocomia-type: epidermal cells rectangle, wall-like 

arranged; stomata tetracytic, found in P. himalayana Griff., P. microstachys Burret. 

(2) Daemonorops-type: epidermal cells irregularly quadrilateral, net-like arranged; stomata 

tetracytic, found in D. margaritae (Hance) Becc., D. jenkinsiana C Griff.) Mart. (3) 
Calamus-type: Subtype A: epidermal cells hexagonal, net-like arranged; stomata tetracytic 

or paracytic, found in C. henryanus Becc., C. tetradactylus Hance, C. viminalis Willd. 

var. /asciculatusCRoxb.) Becc., C. fiagellum Griff., C. gracilis Roxb., C. dioicus 

Lour., C. melanoloma Mart., C. yunnanensis S. J. Pei et S. Y. Chen, C. nambarien

sis Becc. var. yingjiangensis S. J. Pei et S. Y. Chen, C. multinervis Becc., C. nam

bariensis Becc. var. xishuangbannaensis S. J. PeietS. Y. Chen, C. balansaeanus Becc. 

Sub type B: epidermal cells rectangle, wall-like arranged, with the long axes parallel to stem 
axes; stomata shuttle tetracytic, found in C. australis Mart., C. bonianus Becc., C. 

rhabdocladus Burret, C. compsostachys Burret. Subtype C: epidermal cells rectangle, anti

clinal wall curved, wall-like arranged, with the long axes parallel to stem axes, found in C. 

caryatoides Becc. In addition, the taxonomic implications of epidermal characters are dis

cussed. It is possible to distinguish Calamus and Daemonorops by stem epidermal charac

ters. 

Key words Rattan stem; Epidermal cells; Stomata; Taxonomic implications; Calamus j 

Daemonorops j Plectocornia 
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I¥J~Btff)-{fL :tlft:ff:k1*~llJ.~I¥JWJi*:@:, 3::~ftxt~I¥J~f7J(~lJltlil, 1994, 1989; 
Weiner & Liese, 1993a, 1990, 1988, 1987 ; 3:f:il1li! lIB ~, 1990; Liese & W einer, 1988; Siri.
patanadilok, 1974), ITffxH~~Et~ffiIffl!I¥JWJi~t(ot::Bttf-+CTomlinson, 1990, 1961; Stebbins 
& Khush, 1961), ~~*Etg]'~R::B1VfJixt~I¥Jf)(.m Siripatanadi]ok(1983)f'ij$1ltJiT ~* 
(tlf}j[ 9 ftP1*~llJJi~I¥J*Et*f1iL Bhat ~(1993)xtfPJJtr= 15 #1*llllJJi~I¥J*Et~ffi §§:i111'J 
TW~, *~-€l~1¥J1[1£~ j§" ~/iqVl:$~"§f7trl¥J:k ;J\, JU ill T 7tftPtiZ~:&o tU §iW-19 
11:., :ff =* 1* :jjlll Ji ~ * Et t~ 1.iE Ez:l't 7t ?R I¥J =* *, NU * m t'f ~ffi 1~ Ji 0 7J jlt, ft ill xt ~ r= 1*figJ J.$ 

3~21ftP~I¥J*Et*f~:i11fiT*~I¥J~~~~,*7J~~JiI¥J7t~mm:ff~ml¥J#~o 

*ii\®:JiJfJtH~~llJ.ttf-J.M§~ 21 ftP, :l'tr:p§1~1!f!1Ji~ Calamus 17 ftP, J&'&J1.15 Dae

monorops 2 ftPEc~i;J otlJiJM Plectocomia 2 ff, ~~ otlJiJ1.15 r:p1¥J /J\~ otlli P. microstachys 

Burret -ftP* § #Jm~'t(j~, :l't~±5J* § r:p ~ f4#~Jt(tlfXJ..#!i~~*t1i:#JJm#l r:p ~ f4#~ 
~m~~w~~~~Jm,~~~*~ffTr:p~*#~~~1VfJi~~m~~#WJi~~* 
~(t'f.m* 1)0 

*1 iJ\~:f,}:;fJt-l-&.~.Ei: i~UE 
Table 1 List of the species examined and their stem epidermal characters 

~&:~JlIJ! ~&:~H!l!l1F:9U fl3C1Htl* 
'~nL~iJ'l 

4:.11* J3t 
fP45 ty,*~ *'*:lJ!l. %;j;R: Arrangement Occurrence of C1'lmm2

) 

Species Specimen No. Location Shape of of epidermal " reflecti ve Type of Density of stoma'o 

epidermal cells cells Ixxly" stomata C No. / mm2 ) 

1Hff~ 
Calamus 

ZL022 XTBG "':itI% + tm1HuiJ'l 
17.96 

flagellum Hexagonal Tetracytic 
Griff. 

i}i;m'§'ili! 
"':itI% tm1'i'::9UiJ'l C. henrya71us ZLOO2 XTBG + 6.9l 

Becc. 
Hexagonal Tetracytic 

Ml.iIi\i'ij,'Ii 
c. nambariensis 
Becc. vaT. 

ZLOO7 XTBG "':itI% + tm1'i'::9UiJ'l 
6.91 

yingjiangensis Hexagonal Tetracytic 
S. J. Pei 
et S. Y. Chen 

m:~ili! "'JtI% tm'ffi:9IJiJ'l 
C. multinervis ZL018 XTBG 

Hexagonal Tetracytic 
Becr. 

+1iitili! "':itI% tm'ffiJlJiJ'l 
C. gracilis ZLOO4 XTBG 

Hexagonal 
1 Tetracytic 

4.14 
Roxb. 
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Cont. 

~EiJlIl!lE! ~ lit WI!lE! l1F?lJ li";iCliMi* 
~R~~ 

$CfL*Jt 
f'I!~ fiF>$:-'% *~:lt!! *Jjj;: Arrangement Occurrence of Cl'lmm2

) 

Species Specimen No. Location Shape of of epidennal U reflective Type of 
Density of stomata 

epidermal cells cells body" stomata 
CNo./mm2

) 

:l'ff*ifi 
~:i!l* 11!I~7tl~ C. dioicus ZL023 SCBG 1.38 

Lour. 
Hexagonal Tetracytic 

L"1¥f'i!lifi 
c. yunnanensis 

ZLOOl XTBG 
~:i!llB J!~7tl~ 

S. J. Pei Hexagonal Tetracytic 
5.53 

et S. Y. Chen 

~~'i!lifi 
C. namhariensis 

$j;/J.%,*1flB 
Beee. var. 

ZLOO8 XTBG Polygon,,!. 
:::;j'i~yiJ'J'l 

2.76 
.rishua ngOa711l.:1R71Sis -=- etrac~ .. tic 
S. J. Pe! 

Rectangle 

et S. Y. Chen 

·J\8f1/i $:i!l%,1':1f'lf; 
~~~71j~1 

c .. oa!c,JI.I;aeunrls ZLUI7 XTBG Po!ygond. 
~'etracyt ic 

2.76 
Beee. Rectangle 

:~'i'lj,'J 
*:1J%. ~§fill\i' 

C. ca ryo.to£des ZL028 SCBG ;:tifH" 2 
:]'f2y!J~ 

-1.14 
Rectangle with -=- etracytic Becc. 
waw·like wall 

B~ +-;jillB "rJIJ~ 
C. tetradacty/ us ZLOO5 XTBG 

Hexagonal Paracytic 
8.29 

Hanee 

liIJJ'¥'i!lifi 
C. viminalis t\jillB "r:9'!J'J'l .., Willd. var. ZLOO9 XTBG 

Hexagonal Paracytic 
13.82 

fasciculat us 
CRoxb. ) Bece. 

$mBifi :z:1J'lfJ rm$.:JiJ~(i1%) 
C. bonianus ZLOO} XTBG 

Rectangle 
2 Tetracytic 2 76 

Bece. . Shuttle) 

tt~ 
*::tJ~,/F~!Jl!J 

I1!I~U!J~O~~) 11!1 'fJ 11" 
C. rhabdocladus ZL021 XTBG : h ... v 2 Tetracytic 8.28 
Curret 

Rectang~et Irregularly 
, Shuttle) 

Quadrilateral 

~RI$1l!ifi 
*:1J%,/F~U!J I1!I~HIJ!£'!Ci1:q;) 31 ~+J iF 

c. compsoslachys ZL026 SCBG , "'"' / 2 Tetracytic 4.1-1 

Burret 
R~ctang!e, Irregularl\' 

, Shuttle) 
Quadrilateral 

Te"J1J'!glllf. -f';::1J%,::f~!i!!J 
11!If'::9U~(~%) 

Qj 'fJJY 
C. austraLis ZL025 XTBG JL!. / 2 Tetracytic 2,76 
\1art. 

Rectangle, Irreguiarly 
( Shuttle) 

Quadrilateral 

*,*'i!lifi t\:i!llfJ *3iI, C. melanui<1ma ZL027 Se!3G 
Hexagonal Non-observed 

Ylart. 

i'il:i:lt!!f!;jlltilii 
Plectocomia 

ZL006 XTBG 
-f';:::tJlB 

2 
!]'f(;yU~ 

2.76 
himalayana Rectangle Tetracytic 
Griff. 
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#-1'; tiF*% *~:Iil!. 
Species Specimen No. Location 

INf,]llt~ 
P. microstachys ZLOll HN 
Burret 

Daemonorops 
margaritae 
(Hance) Becc. 

*DilJit~ 
D. jenk:nsiana 
( Griff. ) :Ylc.rt. 

ZLOIO XTBG 

ZL020 XTBG 

*somJJ§ *SOmJJ§ll~:fIJ 1f3Glit-Hf-
%:tf: Arrangement Occurrence of 

Shape of of epidermal "reflective 
epidermal cells cells Ixxly" 

tE:1flfJ 
Rectangle 

2 

i\;ill% 
Hexagonal 

i\jtI% 
Hexagonal 

36 of§ 

Cont. 

4'. fL~;lg\'i 4'. fL \fJ III 
T f (1-/mrn2

) 
ype 0 Density of stomata 

stomata (No. /mm2) 

I1!Ift;JIj~ 

Tetracytic 
1.38 

I1!Ift;JIj~ 
Tetracytic 

1.38 

I1!If~JIJ~ 
Tetracytic 

,).1,) 

XTBG: r:p~f~~<¥I>1tj§X.XmHllJ;i;!',wTI'i:!f2zJ1m (tif,:zt>: EB i3B;i.f¥!l/fiE). SCBG: r:pOOf4<¥I>1t$~tHf*"i:J'JTmWIm ctiF:zt>: EB ¥ri 
mJ*!I/f@) H:'J: ;'IlJ~1\i'(tiF:zt>:EB $1o;'~!l/fiE)o 
(1) ~U;UEjB!fjFJIj.5X:i«Ii*; (2) ~Eii:iffiUB!flFJIj.5X:lf,J~i*. ffiliJ~Hf;:~lJ~~T'±4l!i+1ic 
XTBG: Xi,huangbanna Tropical Botanical Garden, the Chinese .-\cademy of Sciences( Identified by Zhou Shoucun). SCBG; 
Botanical Garden South China Institute of Botany, the Chinese .""cadem)' of Sciences{ Identified by Guo Li:<iu). H:'J; Hainan 
Province( kentified by Shu Zhonghai) • 
(1) :'Jet-like arrangement; (2) Wall-like arrangement with the long axes of epidermal cells parallel to stem axes 

JA F,J#Jii~as 9='$, lV. 1-2 cm as Ij\~, 7}(~Fo, ~~ 10 % as z..=~~ttft, fI} Jt! :5t~it 
)~ 2000 as~ z..=MiQ.:tI, Ylrj£{J] J:1tJL {J] J:1 , m J:1 }!J[)jt71 15 - 20 [.lm, ilHI·llm ~UH~., ygg~ g,; 

JUn>?,7j(, 1Jo~*W~f.t I~L tJ] J:1 Kr7t¥ ~ m.HJf'fx.w,~~ R~~EI 0 
Jii~*1tgjHJ~~~JT: JtHf:fiJ asiti 00]J It-l:J]:lRJii 1t - Ij\:§k:, ~ :I:%IJ **1t"f ~BH(Q, ~j§' 

:okAr&lI~W~~, tE7.kriHI~L1Jo~~:5t~, H~*1t¥~:QIiia}Hk, ~fflm7.k;~f1c, iIHI!4l:Eo 

2 XJl~~6~ 

2. 1 ~Dtifi. Plectocomia Mart. ex Bl. 

~~Jii.tEft~~4~,*~~~.~~~as2~0~*1tm~~-~~~~*~ 

**mt{t~Jj@gll.$t, JA~8~ntmTIff L:l:f, ~IB §EJ¥ ~%, pg, >rrm ~ ~±5j aJ! M 1JO}!J[, ~IB !lE!1R~ 
%(001tN I : 9)0 JA*1t~lBijEJ*oox.w., ~lBijEJ¥~%, ~9='*:ill~~$!ii+-i'J, ~ij(Qf1PJU~1f, 

~Q~~;fk, 7tJj@rB]IlJ.jt(OOJl!X I : 5) 0 .ec fL71!ZY ft JU ~ (tetracytic) , * 60 - 80[.lm, ~*$!ii..1:J 

~$!ii f i'J ;l~UJ:JjlB!lE! 4 - 6 1", ~ 9=' M 1" {fz. r 1* ]I ~IB )j(Q as M f~U, ~IB ijEJ ~ ~ ll, tlHIB IjEJ 2 - 4 

1", 71/FtJl:IJtU as $:ill%~ * h%, ~IB ij(Q%tk~ jffJ ~ *1t~1B IjEJ~EI {~( OO~ I : 1) 0 iti1ir TIfffR 
l:as'4:.fLUY(1- 3 1"/ mm2

), &~7t;{fJ-'f*1t~1B IjEJz rB] 0 
2. 2 jififi. Daemonorops' Bl. 

ft~f~f=~Jii-~, ~-~7191f4ras*Pll.1tJiio *1tgll.~R ~-~~~f$*as**£ 
ft~1B Jj@gll.fiX:o JAnt{J]OO:l:f, *1t~1B J1Fl'¥'~%, JrtJ] rP:J ~ ~ pg m rP:J~:I:!g to}!J[, .§. mr1tf a}j ~~ 

I 

-'fFo1tf., ~1B1jEJ,@;9r/J\pg*, %~Q7.k$itk(OOJl!X I : 8)0 JA*1t~)jEJ*oox~, ~ij(Q$7g:ilI!ZY:ill 
! 

%, y~~ Jj@71*h%, ~ IjEJ f1PJU 3G f!JLiIP. as h ~ t:t ~* L ..1:J~$!ii fiT, ~IB Jj@f1PJU ¥ /G t1.JJW 
JXXJ~, ft~Il~~(OOJl!X I : 4)0 '4:.fL!zy~JU~, * 15-35 [.lm, a}j~tt~ptJii.as'4:.fL/j\, 

9:FI. *~.Ei:;l3:~~~-=r ~ 13,IIHm MI~1li1Ilffiu;q/r'-I-v.w al'l !iit 41- 1t~W-Tj!J ~ i'5f -$ Rltm MI-q{!: 1)1 IX 



?t 0 iji 1ft W fRl: 1¥]'~:rL $t:Y- (1 - 5 -1'/ mm2 
) , £ f[t?t ;fJJ -=F *Elgil.~ 9=t 0 

2. 3 ~ifi. Calamus L. 
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~:m:-IJJW 1:*, *JM*El!mJJ{ji.!3p{jJJMl¥:J*El~00!%~;f§1b{, ~-~~rtJ1$*l¥:J** 
~1tl¥:J~Jff!!, ~Jff!!,¥9;f!%, 7~-IJJrPJ~IJ)JHI:tr*J-IJJrPJ~JJ, ~:Y-~#~l¥:J~Jff!!JJ5!t&/j\7~, ~~ 
#~l¥:J~JJ{jiJJ5!7~/j\r*J*, ~7J<~%( mliJi I : 7L ~*El~ Jff!!* WxJ.i'. , *JM~#*ElWlJJ{ji 
~~~W*~~**~#,~~#~~~~~~~~.~~Aili~~iliOO~,~~~~* 
7B~m Jff!!, ~ Jff!! f.lF:9"U .¥ ~ ~Ji\ JM ~ IMJ ~o JM T Jl:t ~ ~ * El ~ Jff!! ~ S jJ C. tetradactylus 
HanceJ,lwHfiJ C. henryanus Becc.,liIJiJ~,§iJ C. viminalis WiUd. var. fasciculatus 
(Roxb.) Becc. ,*fftiJ Calamus flagellum Griff. ,:ff.f*iJ C. dioicus Lour., !j\~'Ji c. 
gracilis Roxb. , -IX * '§ Ii C. melanoloma .'v1art.,!ttZ il*J~' ~ C. nambariensis Becc. var. 
xishuangbannaensis S. J. Pei et S. Y. Chen,/j\SlliJ C. balansaeanus Becc., -:2r¥J§'1i 
C. yunnanensis S. J. Pei et S. Y. Chen WEi~I'§1i C. nambariensis Becc. var. 
yingjiangensis S. J. Pei et S. Y. ChencmJl& I: 6)c MX%~ C. multinervis Becc.I¥J~Et 
~Hl §§jg~.m!J1U i¥J /,:lll7B, kHl §(iIf.lF:9"U £ ~mu 89 [tXJ iiC, f,m IPJ ~~ ~ f.lF:9"U7rJ:t c ~ ot~ C. carya
toides Becc. i¥J*Et~m §(iIjg-IX7r%, 3(flj:t:jF3U~jff,zI:rIi~:Gl%~, Jl:t#..!=j~1i!:#~~ f2UJUl£f'E 
~~Et~mJff!!~)ffJ~.¥?lty~~(mJl& I: 3)0 r¥J7r!§iJ C. australis Mart. ,~;r,gsJi C. 
bonianus Becc. JxiJ C. rhabdocladus Burret W 9;1i:m!§ iJ C. compsostachys Burret I¥J ~ 
Et ~m Jff!!~~W f2;] ot jJ JM ~ ~{~, (fHm ij§ %tft ~ jg ::f ~JIIJtU 7B, -IX ili ..!=j ~!fIB f iT, ~m ij§ X -m f.lF 
:9"Uf,zIHi~:lt~(m!ttZ I: 2)0 

*JM*~~#~~~~Et~m§(iI~W, tSj~~:!JL*~~P.t~~~, ~jg"&M1*"(re
flective body) (Bhat et al., 1993; Siripatanadilok, 1983), "&M1*"1ftT~Et~[ljIlE!~jg~51 
~*W( mliJi I : 6)0 

*JM~JL~jglm~:9"u1Jll, ~'rx:ff~jgf3U1Jll (paracytic) (S iJW ~W'§Ii) 0 j! 7~,-1' 
~#~i¥J~n~~$tjg~~,~m~,§.I¥J~n~~~W~~~~~ij§~~OO%~~R, 
~~~ij§)ffJ~~4~~~~JJ{ji,m~~~~ij§..!=j~~~ij§%~~~,t&~ij§m~~!fIB1TrPJ 
{$ -IX, ~~ JL%~ jg:f.&7B, ~ JL)ffJ lE i¥J;;S:~ FzHHl §(iI m.¥ jU ~ ~ JJ{ji ~ f.lF 311, ,b},.rm it ~ JL Jifi] ~ 
7BJJX::f.&%i¥J~m JJ{jiti$ (00!ttZ I : 2), ~ T ltt~Ef9 ~1f1¥i7r!§iJ, tt.fa ~ W S lie ~JLtlf 1t 
~ft$t*, M 1 -1'/mm2(*t*.).~ 18-1'/mm2

( *fftjJ~n~~o 

3 1.1 it 
~miJ~*Et~~it~~.i¥J*~fa#~~~~~~~.Xo~R~*Etm~~

~ ~~t'if1iE 0 Tomlinson(1990, 1961) 1£ 1!1f3i ~flBJ f4 ~*.illZ. f4 ~fl~. Pt ~ ~ JL ~ 1Jll8;J, {)[ 
fZWi~ T 12!1~ :9"tl1Jll-#~1Jllo [PJt$, Weiner & Liese(1993b)t£3:A.jg~~il] iJ~ i¥J ~ JLR ~ 
-.: # 12!1 ~ :9"U1Jll 0 ITff Dahlgren & Clifford ( 1982) it ,~, ~ 1ji T Pt t1i: ~ ~ ~ JL ~ ~ ~, ~ i% ¥U 
!§iJJM~.~f~1Jll~~Roit~mi¥J~.~m~~,~~iJ~~n~~1Jll~jglm~~ 
~,~~jgf~1Jllof~1Jll~n~m.~~~ij§-.~3-4~,ITff~~~JJ{ji..!=j)ffJ~~~ 
~~::fIJ)JH,~~~~~ajgf~~~~~om.~.~n~t&~Jff!!m~.~*,7B~:f.& 
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2), f!tfrJ~~J!f!f~:rL:J;j~~ lm~jtl~, 't~~.L~lm~jtl ~~:rL i¥J -#~~o 
Weiner & Liese(1993b)'l1lltE*:l:l*~BJ.lt$JCfijlHflJ1iIf111¥J~1iili.L, *m.~~m:~J1E! 

tE.~OO.Li¥J~~,~~g*:J;j.~,K~~~~3#~~0~~~~~J1E!§i¥J~~*:Jg 

*1f~, -= jij~, *!J~IE~,1fi(jIE~,.~%,JE1f~,/F~J\1!ittl~,~~,7J<~~, io/m~~ 10 

#0 {Ef.f!tff]i¥Jx~~~f!,EJ, *m:~J1E!,Q:fi.~~~-#0 Jjjr,:fi ®~eJJ1E!!Ri¥J%~/F~g*, 
tE~~mm*.~mMo~~,ftm~*~$JC~,J1E!!R~**~i¥J~~~~:J;j*~~~J1E! 
!Ro tEft{f]i¥Jx~~*, ~~ut.JMi¥J~/j@!R~~%J2,(jr, Jt~%#:I:±]79*~~~eJ/j@!Ro 

:kr ~*m:~eJ JJEJi¥J * OO:Xl*~, 4lt1-1iJf ~ * B~ 1E'f:i£ tE. /F ff;f§ [PJ , 1JHm, Siripatanadilok 
(1983);f!l Bhat et al. (1993) 1E'f:i£~ ~*;f!l ~:ill*~1§-#%~, {Ef.*:x;f :;!t~;J7C*1-r V3~0 
Weiner & Liese(1993b) iA~f2J ut~~ Bj~~EZ~eJ ij§ 79 K h%, :JtJii J~ 79/f-~J\:!itU*, mf ~~ 
.~~:JgA:ill%~K;\:ill%o@~ftm~~.*,~~~.~~*h~~k~~*ffi~ 

>'1', Jt#df~/f-}~ t§ [PJ 0 :JtTli~ i¥J*EZ~eJ ijPI~ /f-~J\:JJlU 8~ 1m:i2l%, :g Tli~ 81*&:~ffi a,§*~*~1t 
~*, ~)£:fi /\ :i2l1f;', t£.:fi [g jt2%i¥J*EZ~m §§ 0 ~ lR 7thf9!iES ~, ft if] *!f ~~ 8) *Et~ffi UB!5t 
~1m:i2l*;f!l~:ill*~#¥**~o ~*,mm-~~~,.~.~*&~~%;J7C79[g:ill 

%, Jt¥]¥f]~¥.;lH~%, Jlp~ut h*EZ~ffi §B!8J%:lxo 
tEJ2,(tti¥J*~*,MT~*EZ~/j@i¥J*~~~~*m&o ~~ftm~~~~~:;!t5t 

~ 3 ff~~: (1 )~ffi /j@f.1Fjtl¥.~~, ~:fij!19f.1FjU~tTi¥J*Et~ffi ij§~:Jg $jt2%; (2Hm /j@:x: 
~f.1FjtlJlP1i~:lj;J7C, :;!t~m J1E! *tAAf-1-rT~!fflI, *EZ~m ij§%;J7C$ :J;jh%; (3) ~ffi ~f.1FjU ¥'/f-~!JJlU 

~ ;J7C, 5ft JlP 1t olFf c 

~*Et~mij§* ® ~1i1&t1'l~fts:~~ (~:WRMfts:), ~ 1ii!~ Tli~ Etg lt~*fliEz -0 Siri
patanadilok( 1983 )iA~ l£M1*i¥J%1.§; ~ m T Tlii¥J7t~~jJU, @**-2}iR.aj]JlPfiiJlR5tR 
Mfts: 0 Bhat et al. (1993)¥.f l£M1*B~:fi3G ,::k IJ\;f!l%~xffl T Gp Et 15 198 i¥J ~jJU 0 ~ft fn 
i¥Jxw.~, ~~~~~ i¥J1§-1-19q:r, ~T &Mf*i¥J:fi3G;f!l ~*~~ffi §§k i¥11f 1: f:fz.~:fi~jJUJr, 
l£M1*8~*/J\;f!l%;J7C~jJU/f-f!,EJ lr!o 1N]tt, liMfts:i¥J* IJ\;f!l %)jjC{g,( /f-liffl VF:g ~~ ~ 1§-# 
~~ I¥J ~ jJU *fH, m ~ 1'F ~!§~ ~ I¥J tOO!lj] ~ J1U ~liEo 

*~l*~'gJ Tli~~Et~ffi ij§i¥J%~, f.1~jU ~~, liM w i¥J:fi 7C ~ Et 4: fL S"J ~ ~ ~*HiE, pJ 
~~r~~'gJJii~*EZgiljJ{lR7t~ 3 ff~~i'Q 3 19.illZ.~o (1) f2J o-t-lfiJ1lJ: *EZ~m ij§~*h 
%, ~IB ij§x~f.1~JV ¥.1i~ij%;J7C( lID ftR I : 5 L (2) Jit~J1IJ: *~~ffi §§~ /f-;l;!tY1V 8~ Im Jt2%, ~m §PI 
f.1FjV£/f-;J;Jl:JJlU ~)jjC, JlP1t wC lID ftR I : 4 L (3) ~~Tli ~: A .illZ.~, ~1t~ffi §§/, ill %, ~m ijPIf.1~ 
JVJiX;~)jjC, '=CfLfjV~~[g~jU~; ~ T Jl:UIE~i¥J:fi B ~,,?Jlr¥i!§~, ititJw1ii!'Tli, *~Tli, 
Jf·1*mL/J\:g~" **!§~, ~r¥i:g~,~'jI:gTli,Jffx~~,ftR~~~~;f!l /j\ B ~(rn ftR I : 6) j 

B .illZ.~, *Et~ffiij§rm:ill~, ~mJ1E!X~f.1FjrJJlP~:lj~, ~ /j@*$f-1-rT~tAA, 4:fL~*[gm 

jV~ ;JlPr¥ih:gWL9;£:tAA:g.,~f!B ~;fQtt~( IIDftR I : 2); C .illZ.~, *&:~ffi §§ Im:ill%, ~m 
J1E!¥Jff] ~¥.;ffi:Y~%, ~IB ij§X~f.1Fjtl JlP ~:lj;J7C, ~m ij§ *tAAf-1-rr~$; ~p ~ ut ~ (lID ftR I : 
3)0 

EI3 rj{Tli~;f!l!§~JM/F~tEJr$*~k+:fr;f§ili( {,*~IlB, 1984), rm £itE~~i¥J1fHftl 
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