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1. Alpine region, in which most areas are the
flora of subfrigid zone.

2. Highlands, in which most areas are the
flora of temperate zone.

3. Low elevation region, in which most areas
are the flora of tropical and subtropical
zone.
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Vertical distribution of vegetative cover in Yunnan Province

Fig. 1. Position, topographic features and flora of Yunnan Province.
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2. StHEHRURREE
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211 g

a) HANAEE

AR HERM ZERAREORERM TH S, HEM I, EECEFTLCW24
TARNOERE LR L, BEBECD S, HWEBROKE, HEMLLERHEIWAHET
P55, BRLCEE IR0 ITE 9B 71 EHETH S (Table ), Tablel V- 7o%4
G EEETEDAR” (R 1984), “EEOMEYWT (R 1985), “BEIRMWENEER" (PER
¥RERMBTEEYPIART 1985) “FEEARE" £ 1%, £2% OF 1983), “BA%E" LRK
FhEEAR 1980) »»65[HL K,

Table 1. List of species examined

No Family Species Crllxgx:::e
1 Anacardiaceae Pistacia weinmannifolia J. POISSON ex FRANCH. %, MW K
2  Apocynaceae Alstonia scholaris (LINN.) R. BR. e B i
3 Aceraceae Acer forvestii DIELS B I ®
4 Betulaceae Alnus nepalensis D. DON ®H MK
5 Betula albo-sinensis BURKILL FIN '
6 Betula alnoides BUCH.-HAM. G-
7 Bignoniaceae Catalpa duclowxii (DODE) GILMOUR =4 %
8 Stereospermum tetragonum (WALL.) DC. B OE W
9 Bombacaceae Bombax ceiba Linn. N 8

10 Burseraceae Garuga pinnata ROXB, TIE B B
11 Caesalpiniaceae  Cassia siamea LAMARCK. &% 7 K
12 Combretaceae Terminalia belericoides P =
13 Terminalia myriocarpa HUERCK et M.-A. TEXL

14 Cerastraceae FEuonymus yunnanensis FRANCH. EEHF

15 Ericaceae Rhododendron rubiginosum FRANCH. KL % - B8

16  Euphorbiaceae Sapium sebiferum (LINN.) ROXB. =3 H

17 Macaranga denticulata (BL.) MUELL.-ARG. SR
18 Baccaurea ramiflora LOUR. X 9 B
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No Family Species Crlll::::':e
19 Cleistanthus saichikii BA £ K
20 Mallotus philippinensis (LAM.) MUELL.-ARG. H OB %
21 Fagaceae Quercus aquifolioides REHD. et WILS. in SARG. INEE L
22 Quercus yunnanensis FRANCH. AR
23 Quercus acutissima CARR. R -3
24 Flacourtiaceae Gynocardia odorata R. BR. in ROXB. E & Tt
25 Guttiferae Calophyllum polyanthum WALL. ex CHOISY EEHR
26 Lauraceae Litsea glutinosa C. B. ROB. B B &
27 Cinnamomum camphora (LINN.) PRESL. & i
28 Lythraceae Lagerstroemia tomentosa FRESL. £ R &
29 Magnoliaceae Magnolia heptapeta (BUC'HOZ.) DANDY H £ ™
30 Michelia alba DC. B W 1t
31 Paramichelia baillonii (PIERRE) HU B & %
32 Talauma gitingensis ELM. ¥ B K
33 Meliaceae Chukrasia tabularis A. JUSS. var. velutina (WALL.) KING £ K &
34 Melia toosenden SIEB. et ZUCC. J ®
35 Melia azebarach L. &= ;3
36 Toona ciliata ROEM. 38 L3
37 Toona ciliata var. yunnanensis (C.DC.) C.Y. WU -G IR
38 Mimosaceae Acrocarpus fraxinifolius ARN. ex WIGHT H & K
39 Albizia lucidior (STEUDEL) I. NICLSEN X EAE
40 Myrtaceae Syzygium szemaoense MERR. et PERRY BFE K
41 Nyssaceae Comptotheca acuminata DECNE E B
42 Oleaceae Fraxinus floribunda WALL. in ROXB. EZ(A=L 1::
43  Papilionaceae Dalbergia szemaoensis PRAIN TFHENE
44 Dalbergia polyadelpha PRAIN E LY -
45 Erythrina arborescens ROXB. % #F 1t
46 Erythrina lithosperma Bl ex MIQ. A wE
47 Rosaceae Sorbus thibetica (CARDOT) HAND.-MAZZ. B R Tt W
48 Cerasus clarofolia SCHNEID. R
49 Malus rockii REHD, BT
50 Rubiaceae Anthocephalus chinensis (LAM.) RICH ex WALP. 5l it
51 Gardenia jasminoides (LINN.) ELLIS B T 1k
52 Salicaceae Populus yunnanensis DODE - L]
53 Populus haoana CHENG et C. WANG "KW
54 Salix balfouriana SCHNEID. in SARG. X B W
55 Sapindaceae Avrytera litoralis BL. B K B
56 Pometia tomentosa (BL.) TEYSM. et BINN. MEBRR
57 Sabiaceae Meliosma cuneifolia FRANCH. T
58 Saurauiaceae Saurauia tristyla DC. x %
59 Sapotaceae Pouteria grandifolia (WALL.) PIERRE B 7
60 Sonneratiaceae = Duabanga grandifiora (ROXB.) et DC. WALP. N £ 8
61 Sterculiaceae Pterospermum lauceaefolium ROXB. SEIE RN
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No. Family Species Crlll:rlne:e

62 Theaceae Schima argentea PRITZ. - NI
63 Schima wallichii (DC.) KORTH. i K &
64 Tiliaceae Tilia chinensis MAXIM., # B
65 Tilia paucicostata MAXIM. 4 Ik B
66 Ulmaceae Aphananthe cuspidata (BLUME) PLANCH. in DC. £ xE 8
67 Trema orientalis (L.) BLUME i ¥ O
68 Verbenaceae Gmelina arborea ROXB, EEER
69 Vitex quinata (LOUR.) WILL. (1T S
70 Callicarpa arborea ROXB. A ¥ B
71 Callicarpa poilanei P.DOP. BHE %%

b) #iEMENRE

EHCEETEAR3,000 &L Ehh, TEREBOBEORTIZ OV TIILH 5
BER2E®20, EE5LIEHORRNKEMR AT TEEAMBEYEEL T, KR
D 3TES B Tl EAYRAL,

EBEHOMEZEXEFOZIELREMMITOWT, WHALWARERRBNTW5, EBHEY
BIEFToE BaEE, BEFFERESM & LT 150 B4R, FEKRERSEEOREE
DEF “FEBREHRESE CER I T 5 EEKERM N 200 7, ESHAKERE
BEDRERT IERINERI 20, BEALLESMIS0EE S, AERYEBRAMTEED
BRIZ150~200 ECH %, ,

EHERRBIZRF LERE, BY BUEERHO0=20%ERKic4o3bh 5 (Fig
Do SRBIOHBEM IMEXERNT, TOIODKBRIABTL TV ABANOE-1bDTH
5. By, 8%, BEEHH IEOREMNIEM Xishuangbanna), BF#KX (SiMao) & BIT

(Mojiang), 7&iL (Yuanjiang) OFAMEK 25, BHHZEH Kunming) & 0BT 5,
SR AT 388k 3,000 mEX EOBETT (Lijiang) OB ILMK A 6 Fh FhiEE X hi-, photol,
2, 3, 4 X OREFWLMHMEELRL TV B,

EHEFAMOARMZZORRLENE LT, BERE LY v 7L CHEDL SBLRAR 2
%, EWREREMOBMBEOMEDOE —HL LT, STRIBTIBEYEE L, EFEFE
JREBMEZTXTHRTI2ORREARLEL TS, EEOLRELELDAANBE 2SS
el hdiz b iz,

212 t & o

a) &KL LHORK

FEDLI, 1987, 1988 FEHIAT - T, WAEEMROTEREKEE O AIEHYHE, =

B RFT OBFEEIFEA S X VAR E REEX OBBEOHRABEOE L E



ERETERESH OB TRSMIEED SEMFIR (& - X% - BR 855

EBEECT, YV IARENRNLEREL I,

EECEBL @3 HEARKOBRMAE» D, BEELIE, ¥5X5X3cm /T ry 2%
J ITCERYHET, Ebhi ey 7 2EBLRF A A CEEL, MEBrELR -,

BRI BT 5 L RIBFCHEERAAR O, T, RELREL, ILEERE L, ABOFES
X ORBEBHREREBARERREOEREIHRFL T HERE LREE L, WERROH
B, E£E5HHRNTHIEBNTE b e—WOY v 7 A STHEKRER & ERRTHEDTR
FOAMHRBAKEL, EESLLALIETHN vy 7 2B MLFAACEELTD
bz,

AR a5 LA, HEAKOER, BB WEEEZEYE&LI,

b) ¥ &

HESTARD BB AR T X feds o B3, PR, EMEYBIERT, EREKE
BB oM EN SIEL 1,

#FEM oV TDF - 21 E Table2 LRI T\ 5,

Table 2. List of wood specimens

No. Amount Collection Stumpage D(fmg{ HTr(e:l) Pro Ele(vrit)lon
1 @ P4050
@ c/o 25 10 Xishuangbanna 600
(@) P4047
@ e/686 16 8 Lijiang 2850
) c/17 20 9 SiMao 1200
() U387 36 15 SiMao 1050
@ e/676 36 18 Lijiang 3650
@ U002
) e/12 13 7 SiMao 1500
® c/12 25 12 SiMao 1200
7 @ c/15 40 20 Kunming 1800
@ U50 Kunming 1800
8 )] F817
@ b/11 60 20 Xishuangbanna 600
9 ) e/25 25 8 Yuanjiang 800
&) P4030
10 @ P4039
@ c/g 30 15 Xishuangbanna 600
11 )] U560
@ e/010 20 15 Xishuangbanna 600
® e/20 15 15 Xishuangbanna 700
12 @ P4022
13 @ P4021
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No. Amount Collection Stumpage D((;Bm;I ’ HT?:) Pro Ele(v;;mn

() /003 10 12 Xishuangbanna 600
14 @ ¢/685 16 Lijiang 2850
15 @ e/680 14 Lijiang 3700
16 o)) e/26 20 Yuanjiang 800
17 ) F823

@ c/f 15 15 Xishuangbanna 700
18 @ P4054

@ c/k 15 10 Xishuangbanna 650
19 )] P4068

@ ¢/m 25 20 Xishuangbanna 600
20 @ P4067
21 @ e/657 16 5 Lijiang 3250
22 @ e/717 12 10 Lijiang 2950
23 @ U62D

@ c/16 35 16 Kunming 1800
24 () U30 12 7 Honghou 1100
25 )] e/11 15 9 SiMao 1600
26 @ F825
27 () U120

) c/9 10 7 SiMao 900
28 6)) e/014 16 18 Xishuangbanna 600

()] c/1 40 25 Xishuangbanna 600
29 ) U424
30 @ e/018 12 8 Xishuangbanna 600
31 ) e/020 32 21 Xishuangbanna 600

@ c/35 25 18 Xishuangbanna 600
32 ) P4063

@ b/7 60 28 Xishuangbanna 600
33 () P4042

® €/004 20 12 Xishuangbanna 600

® c/n 80 40 Xishuangbanna 700
34 @ €/008 15 10 Xishuangbanna 600
35 @ U561

@ c/i 25 15 Xishuangbanna 600
36 @ U108

@ e/24 32 11 Yuanjiang 1000
37 () e/5 3 15 SiMao 1600

@ e/16 41 23 SiMao 1000
38 @ €/006 14 12 Xishuangbanna 600

@ c/40 20 8 Xishuangbanna 600
39 @ e/013 32 20 Xishuangbanna 600

@ c/q 60 20 Xishuangbanna 600
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No. Amount Collection Stumpage D(?mg’l H’I“r&e:g) Pro Ele(v;lt)ion

40 @ F818
41 @ e/15 19 10 SiMao 1000

® c/10 25 20 SiMao 900
42 @ e/23 42 13 Yuanjiang 1000
43 @ F831

® e/18 22 18 SiMao 1000
44 0 e/13 8 6 SiMao 1000
45 ) F827

@ e/19 46 20 SiMao 1000

&) c/a 80 35 Xishuangbanna 700
46 6)) P4052
47 ()] e/671 14 5 Lijiang 3400
48 ® e/688 14 8 Lijiang 2850
49 @ e/711 12 8 Lijiang 3250
50 @ F828

@ e/009 32 20 Xishuangbanna 600

©)] c/38 25 15 Xishuangbanna 600

@ c/e 60 30 Xishuangbanna 600
51 @ e/019 5 2 Xishuangbanna 600
52 @ U2

@ c/14 45 20 Kunming 1800
53 )] €/663 22 15 Lijiang 3300
54 @ e/665 20 15 Lijiang 3300
55 @ P4027
56 @ e/007 13 1 Xishuangbanna 600

@ c/c 70 35 Xishuangbanna 600
57 )] e/682 20 16 Lijiang 2700
58 () e/9 18 9 SiMao 1600
59 @ P4045
60 ) F832

® e/005 24 18 Xishuangbanna 600

® e/17 55 25 SiMao 1000
61 @ P4035

@ c/h 70 30 Xishuangbanna 600
62 @ e/8 18 10 SiMao 1000

® c/11 20 10 SiMao 800
63 6)) e/14 26 18 SiMao 1000

@ c/1 70 25 Xishuangbanna 700
64 4)) e/691 14 8 Lijiang 2850
65 0 e/719 12 10 Lijiang 3200
66 @ e/2 41 40 SiMao 1200

@ c/b 40 25 Xishuangbanna 600
67 ) e/002 35 18 Xishuangbanna 600
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No. Amount Collection Stumpage D(fmy HTEene;) Pro Ele(v;t)lon

@ c/i 20 10 Xishuangbanna 600

68 ) P4037
@ e/001 62 21 Xishuangbanna 600
® c/5 45 18 Xishuangbanna 600

69 @ P4032
@ e/015 25 18 Xishuangbanna 600

70 @ e/011 4 4 Xishuangbanna 600
@ c/8 15 10 SiMao 1100

71 @ e/21 10 8 SiMao 1000

No: Species No. (same as Table 1).

Amount: @:The first @ : The second ® : The third

Collection :

P: The number of collections formed by Kunming Institute of Botany.

U: The number of collections formed by Sorthwest Forestry College.

F: The number of collections formed by Forest Institute of Yunnan.

Stumpage: Samples obtained from living trees. Letters and figures indicate sample No.
D.B.H.: Breast height diameter.

Tree H.: Tree height.

Pro: provenance (See Fig.1).

2.2 EBHZE

2.2,1 BEEOEN

AMNTB b E ot vy 7 bBY L RHERT DB L, 48 BRI EABE 2T
72

PHAREYHL, BRENICLI-T, KB, ¥XH, REOFEBIUOAD - ¥ XA,
Ao - REOMAOHEEHEELIER L, MHEZKTRES Lo XY ERBERARER 1 7=
F—AXY, 5SmmX5mm OBBRERE YT LT, ChboRMLKREERZERF Y v 4
KB TAEL o2, B » TBRE L AEBMAP B, ABEOEEIM A ORELR
FTILBELT, Hol B BETHS (Exley et al. 1973),

AR 2 M BB KSR BE XX 0 e\ X 5 iR REER oG-, Ky
fTotee BB INLAREZRAKELDEDIFL, 7TLra—ARFITHRAL, ERTEEL
1o

RAF v — FEARERETON U, BB T Hedi, KEMLTLHT] ClMETT R
BoTHED (FXHEEHIEME) ZER L7 (Ohtani 1983),

ER L R 2 MBS R cEE L CRAMRAE B EEASEB BV UREK L
SO_ERERT -1

222 & &
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BB TEMSE JSM—35CFID ¥ AV, MEEEISKV CHREL, EEEEY
T

3. BRCEXE

3.1 HA3ILE

.11 #% W

BAARGETER DN O REBHERERCIFEL T b 0T, FERHOL -
EVEERBEO—OTH B, HBEAMBHAZRRC I RAARR “BERACE VT2
BOBEERILELICEAT5EREE (XUDRRAAI V) T 5EELORE" &
EHEIN T\ 5,

B AALTEE ORBBBRORKBE CHEREROBEET T oL bh b, —RE L Miak
B E cRLK R ARIRIC LD E Ko TV 54, “KREREDBRH ORI ONRE
wHET D, FO%K, BAFLOREE (Partition) 13, BRI VEEZh, FBHCX > TH
4-3 % (Butterfield - Meylan 1972), ® AFIROFHE IO\ Tid Esau - Hewitt (1940) 232
BEfsE % H b\, Butterfield - Meylan (1971), Ohtani - Ishida (1976a) 43 SEM %\~ T
LT\ 5,

AR OTBBIZOT, 1930 Z£480 5 Frost (1930), FETIE 2 (1936) 7t &%<
DEZLI->THRINAT 5, EFEME, HCSEM K X 5 P53, Butterfield -
Meylan (1971, 1974, 1975, 1980), Meylan-«Butterfield (1972b, 1973, 1975), Parham (1973),
Parameswaran - Liese (1973), Ishida - Ohtani (1974), Gray - de Zeeuw (1974), Ohtani -
Ishida (1973,1976a, 1978), Schmid: Bass (1984) &= X b fThbh T\ 5%, FEREH LSOV T
¥, Baas-Zhang (1986) DOWHEND 5.

—fgie, ETrBEL w5 2 20BEEEROERAAKROY, KEIRI—KL TV,
ELEEMEIRLTW3S, LaL, SEM % A\ T, Meylan- Butterfield (1973), Ohtani -
Ishida (1973) =X b, Mismatching perforation plate & SHh T\ 5T 2= on3a
IO - KEXRRRD, WAL TWRVWERREAARVBEEI R, 20X 5 A
AR, L, LoRAABERANLT, TORALVBEERAADIILLETOR A THR
7t % &, Combination perforation plate (Meylan - Butterfield 1973) &FEXhT\%, Mis-
matching perforation plate i3 2 B Eo® AR EY b oBBICHBHEENE V. Thbo
BAARIBEEL TV AHMREO-RELECKETIBR/ORWOBERELCIDOTH S
(Meylan - Butterfield 1975, 1978b),

3.1.2 BAFRNSE

EEEALL BErAH RAAKRCE—DXE A E ) L H5HARAHL CHEULEDR
) KT Hh, XHREALAAIHELE AN (RAROBAY O RS HERIT,
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- e W &

v .

[ XN ]

2

Simple P. P. Scalariform P. P. Multiple P. P.

Fig. 2. Diagrammatic representation illustrating the different types of perforation plates.

BB D X 5 RBEDOHKTE LA D 5), REAI BEROEARAARL D) LA vHEA
HPRORDPPECEELHOL o TV BRAAT, <+ VBRBDLID) KFGTHI5 (&
e 1976, 1985), BrEsfEiricoh, S L TV 53— 215 5B A FLIRPCARA el R
WAy aNEE bR, BBAATHRAIT, i, BIRERLOLREORAALDBE
naXsiitstz, Gray - de Zeeuw (1974) 13, £HBAALZSWT, BELALA, @Re
AL, DL TCRERR AR, RHRALAER, SHRAA (A vEHORLYIOX SRS, FH
LUWHEHERREL, 2HRAARCVCAVCARBIBREINRT, FEIEH DT, Oh
tani (1983) 135 A2 AL X B AT L ThUSMDEH R AT T, EED BARLICE
OEEER T ESEY M -7, Bb, BRIWICRAAZERAA, BREALLESARA
L (BERAFLUANDEIEALERT) o=2o0% 1 7zt (Fig.2),

BEACEETHIDI ) HRAADZ A 7 LT, HABER6 71— T FGT
b,

Table 3. Grouping of species with reference to the occurrence of perforation plate

Number of species Type of perforation plates
(genera, families) Simple Scalariform Multiple

50041, 28) O
6(5, 2
202, 2
6(5 4
6(5, 5
(1, D

Group No.

S L W N =
O 1 OO0 |
OO0 1 OO |
OO0 I |

O: Present
—: Absent
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OHERAADZ L OEE QHBRLAADLZLOBE QHLAILLMEEAARES
BE OHEBAALESARAALIOEE OWRELAILEARAALYLIOBE GHERA
HEBEEREAL EHR ALY b OB,

Table3wzhbm 6 7 A — 7R bhnicfl, BEEERYRT, LT, ZoRFE
AR OB B BB TN SEM EREZX/RL e bER T 5,

3.1,.3 HAIENKRE

a) HEAILOAHE S OWENYAIROTE

50 I ER AILOARFELL (Tabled), D5 b, B, BRFEHO DSOS,
Koo B AF.i Photo 5, 6 WiREN T35 27 &/ +F(Lauraceae) D Litsea glutinosa ®
Ik, EEEROWMRCE CHEBORAANEEL, ETREEL CW5EEEROLTLE
hoRAADOHEBLRELU T, BRELENYELTWA, 74 328 (Rubiaceae) D Gardenia
Jasminoides CATH R AFLORAHBIZRAF v+ - BB I hie (Photo 7.8), Lal, B
DBRENBEERRAACINAF v+ — NI BELTVED, £S5 TRUVSDEESRASF v+ —
NEEAEFRONG T (Photo 9), <R F + —HEAET 5 B A Coprosma, Dam-
nacanthus (Rubiaceae), Leptospermum, Metrosideros (Myrtaceae), Fuchsia (Ona-
graceae) £ EieTCIREE ST\ 5 (Ohtani 1983, 1987, Baas 1977, Kucera - Meylan *

Table 4. Species with exclusively simple perforation plates

No. Family Species
1 Anacardiaceae Pistacia weinmannifolia J. POISSON. ex FRANCH.
2 Apocynaceae Alstonia scholarvis (LINN.)) R.BR.
3 Aceraceae Acer forrestii DIELS
7 Bignoniaceae Catalpa duclouxii (DODE) GILMOUR
9 Bombacaceae Bombax ceiba DC.
10 Burseraceae Garuga pinnata ROXB.
1 Caesalpiniaceae Cassia siamea LAMARCK
12 Combretaceae Terminalia belericoides
13 Terminalia myriocarpa HUERCK. et M.-A.
14 Cerastraceae Euonymus yunnanensis FRANCH.
16 Euphorbiaceae Sapium sebiferum (LINN.) ROXB.
17 Macaranga denticulata (BL.) MUELL.-ARG.
19 Cleistanthus saichikii
20 Mallotus philippinensis (LAM.) MUELL.-ARG.
21 Fagaceae Quercus aquifolioides REHD. et WILS. in SARG.
22 Quercus yunnanensts FRANCH.
23 Quercus acutissima CARR.
25 Guttiferae Calophyllum polyanthum WALL. ex CHOISY
26 Lauraceae Litsea glutinosa C. B. ROB.
27 Cinnamomum camphora (LINN.) PRESL.
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No. Family Species

28 Lythraceae Lagerstroemia tomentosa FRESL,

33 Meliaceae Chukrasia tabularis A. JUSS. var. Velutina (WALL.) KING.
34 Melia tosenden SIEB. et ZUCC.

35 Melia azebarach L.

36 Toona ciliata ROEM.

37 Toona ciliata var. yunnanensis (C.DC.) C.Y. WU
38 Mimosaceae Acrocarpus fraxinifolius ARN. ex WIGHT

39 Albizia lucidior (STEUDEL) I. NICLSEN

40 Myrtaceae Syzygium szemaoense MERR. et PERRY

42 Oleaceae Fraxinus flovibunda WALL. in ROXB.

43 Papilionaceae Dalbergia szemaoensis PRAIN,

4 Dalbergia polyadelpha PRAIN.

45 Enrythrina arborescens ROXB.

46 Erythrina lithosperma Bl ex MIQ.

48 Rosaceae Cerasus clarofolia SCHNEID.

49 Malus rockii REHD.

50 Rubiaceae Anthocephalus chinensis (LAM.) RICH. ex WALP.
51 Gardenia jasminoides (LINN.) ELLIS.

52 Salicaceae Populus yunnanensis DODE

53 Populus haoana CHENG. et C. WANG

54 Salix balfouriana SCHNEID. in SARG.

55 Sapindaceae Anrytera litoralis BL

56 Pometia tomentosa (BL.) TEYSM. et BINN,

59 Sapotaceae Pouteria grandifolia (WALL.) PIERRE,

60 Sonneratiaceae Duabanga grandifiora (ROXB.) ex DC. WALP.

61 Sterculiaceae Pterospermum lauceaefolium ROXB.

64 Tiliaceae Tilia chinensis MAXIM.

65 Tilia paucicostata MAXIM.

66 Ulmaceae Aphananthe cuspidata (BLUME) PLANCH. in DC.
67 Trema orientalis (L.) BLUME

Butterfield 1977), 50880 5 bRAF + — VELNI6BERD bhi B 2, <=
Fr— FRAARIEBREFCUAEEL R - 1DT, AF v — FRAALORAEZBELRT
DRXRF v —DOREOBE, MRBLEMRNIKRVEELZORD, ¥+ ¥F (Salicaceae) O Salix
balfouriana V213, ®AHDRBEIELLBAEL TV BB LB AT (Photo 10) 21% hicH
BIhi,
b) EEEREAILNA %S OEENY AT BDIRE
REETAADL T L DB E L X/ %+ (Betulaceae) D3 EEL = 7 v v §
(Magnoliaceae) @ 3 &< % (Table5), Alnus nepalensis i E\FLASEFF o
ATV, JtigED~v 7 & X {IT\~% (Ohtani 1983), Betula albo-sinensis iz, E
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Table 5. Species with exclusively scalariform perforation plates

Family Species

Betulaceae Alnus nepalensis D. DON.
Betula albo-sinensis BURKILL
Betula alnoides BUCH-HAM.
Magnoliaceae Michelia alba DC.
Paramichelia baillonii (PIERRE) HU
Talauma gitingensis ELM.

TrBET IETEROLT R Lhofv A —-wiikL Tk, —DHH5~25K7T, 10
EFIHROLONE LB DB hic, Betula alnoides iy, K5 Dv AT SRR S
AFIR (Photo 11) TH o 7edd, A —BKE L T 5B AR (Photo 13) & X L XH
Zxh, FhicEBRRCRVRAAR (Photo 12) dBBIhi (BRH 198D, » X/ +#

(Betulaceae) @ 3 LI EED » v A BEORAAROEE L 3L A LB L TH 5 (Ishida -
Ohtani 1974, Ohtani - Ishida 1978a),

% 7 v v# (Magnoliaceae) @ 3 &I A RO RIER LT3, ~A—DH
Wi, RAHIROERICEB OREBEANELEL 72, Photo 4 KREI N T\ 5 Did Mi-
chelia alba, Photo 15 ¥ Paramichelia baillonii, Photo 16 1 Talauma gitingensis OREE &
AR ERL T35, Michelia alba DFEERR AHKIZ A —DE M 2~6 KT, LIZLIERTE
e A—-BEEI R, Z0X 5 BRI Michelia CBRTHMMOBBEDOLDLERALUTH S (K
1985, Mclaughlin 1933, Canright 1955). Talauma gitingensis i3z & A £ BRI isRk B2
AHBREEE L7, MVCETIC ETIS S OMBREANFET B AAEIBE I I,

c) HPAI LRBEEBREAILLE S OHEOEAIENIME

o7 r—7iitE 7 v E (Magnoliaceae) @ Magnolia heptapeta & 7 <= I 5 %
(Verbenaceae) © Vitex quinata ® 2 78T 5 (Table6), 2L L ERAFLLBEEREAL
HhoTWwBhE, BEALDE) RE LT, H80%BLULEYR DTS, Magnolia heptapeta
T, —BICETAANEE IR (Photo 17), L L, EEFEEXROKMEOCBEAI NI
BeE, BRAo L TEmcHEBERORTIOBRI,N X 35 (Photo 18), ZD X 5 Ik
HRBRAFLDOFT AR Eoh T, BAOE MR imKEL oy, BEHEDOHAL TP IHRA
NEXLVEEBEINT, FOBEM% Photo 20,21 12773, Photo 21 X Photo 20 o —%f%

Table 6. Species with both simple and scalariform perforation plates

Family Species

Magnoliaceae Magnolia heptapeta (BUCHOZ.) DANDY
Verbenaceae Vitex quinata (LOUR.) WILL.
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BALbDTHD, BAEOABSIBERL TV 20EBARYERTSI7r 74 7Y 4B
BoTnd, NEVWEOEFTERKCIEBTRHBEOEAL S - &/NE T, Photo 190X 5
BT AARRED bR, DL 5 v AHRDOHE T 2 HE ME . Magnolia heptapeta
CEETHRAANROHBIIAAED K+ 7+ (M. obovata) * )T\~ 3% (Ohtani - Ishida
1978). Vitex quinata DEEBERICIBEAADOZNFEL TV 5 LMEI T30 (F
1973), FhIPEBREAALRRZDbhi, BEIhic TN TORRE A Photo 22,23, 24
KRERTWA LS BRI EEY L T35, Photo 23 12 Photo 22 DR AARDOEM % R
TREBEYPRLTWS (2L, A—2AAKRTIE), Photo 24 ¢ Photo 22 D— DLk
LdDTHB, chHDEFEEIRIATWB LS, ZORAARD - DHEBREFEDOE
AARERNY, BERTRACEAL TW5, Z0O®AF K Z Combination p.p. ¢, ¥HEA
HEXFEEEAADHEAGRTHS (RS 1987), M UHREY L T\ 5 Simple to scalariform
combination perforation plate %= 2 — < — 5 v FED Vitex lucens WHEET B Z LT+ ¢
L X Tk b (Butterfield-Meylan 1975,1980), Vitex i@ T 5\ o DEOIEL
TEETH IO ARV,
d) BHANLELSIEAILE L OBENEAILENOTLE
COIN—~TRRLT 33D 6ETHS (Table?), 6 BT, TXDC /A —

Table 7. Species with both simple and multiple perforation plates

Family Species

Bignoniaceae Stereospermum tetragonum (WALL.) DC.
Flacourtiaceae Gynocardia odorata R. BR. in ROXB.
Rosaceae Sorbus thibetica (CARDOT) HAND.-MAZZ.
Verbenaceae Gmelina arborea ROXB.

Callicarpa arborea ROXB.
Callicarpa poilanei P. DOP.

FERU L 5 B AFLOH BHBEEHEL,
7 v¥vHX5H (Bignoniaceae) D Stereospermum tetragonum & 7 = v 58 (Ver-
benaceae) D Gmelina arborea © 2 I3\ ¥ ¥ THRAFOANBFET B EHETh T3
(B% 1980, 1985, F& 1973) 2, AMBE TR E AL A A 2T D 5 I, Stereospermum
tetragonum D HH. 2 AFH.O—EiL Photo 25,26 C/RX AT\ B, 2D X 5 B HRAHILS
BOERAFRUMBPAE b -Tv5, NOERIIZ2~4um T, —2DOR AAKKITH
1,500 @D/ A EZE X f7c (Photo  26), Chalk (1933) (X Stereospermum leonense Vo3E%
ZHEL DM LES » TV DR AR B EERARE CBE L oo Gmelina arborea DXZ5y D
¥ ASLIZER A A (Photo 27,28) CTH -7, LirL, Photo 29D X 5 B RAFLIFEEL
2o TORAARDOHRBIRENIZEATED, ¥, K& INTH—PIABERFEET B8R
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DHDe, FERTAKEEOM, BAKO/NAIR500 L EBLL T35 D (Photo 27, 28,
29) 2B X hiz, Photo 30 iX Photo 29 D—&HH#ILKLIcb D TH B, DX 5 hBARA
ArETHEEERTE, LTORAANDLTEARAATS D, EFHCH L TRIFEAR
B L T 2804, (Photo 28), ZD X 5 hBIARANNMRANEETHEEER &
##H L T, Combination perforation plate #-3< - T\5 (KA 5 1988), HHIAHAI
FELTV5Y, BAEAEAOBECISHRAAYET 5 EEER AV < CHEL T
HBT 5,

5% (Rosaceae) D Sorbus thibetica 1213, Km0 A HRERcHE 2 A A (Photo
3) THHR, HrgkRicBEeAH (Photo 32) &2 AF (Photo 33,34) 2 XL &H
BXht, Z2OL) RRAFRIBOM O EEERIC X  HHT% (Photo 31), BEIhi
% .2 AFLILT X T Mismatching p.p. TH -7z, Photo 32 iZFHi D7 12JRAY I FH O B
RAATHZI D D5 2EKDAA—pE - THRTTWB¥AAMTH 5, Photo 33 D X 5 i,
THHIRIERDOK -2 EH O ALY > T\ 5, Photo 34 XFHIDF i 2 2D
RH5H, RS DBANSEEATARTH B, Lak L1 Sorbus thibetica D&
AHROHRBRFHAC, Bl EATWB, CHhIXAREDT X*F > (Sorbus alnifolia),
FF b=V (Sorbus commixta), 75w % (Sorbus japonica) D AHHOHAEE 2IER
UCT# % (Ohtani - Ishida 1978a),

Gynocardia odorata DKE5 DR AHRTHEIR 7r B2 AFL (Photo 35) THHAH, K&
e AADORBEC IR B EHRAANE & L EBRIhic, Photo 36 iI2ix k& 72BAA.D
k@l 3 oD/ FLAEFET B, Photo 37 3nt e L TV AW SIHRAATH S, FHIfllOKX
x B BB AR e RVEAR OB D », | Z 5 Miciik & R oRE/ LA
BEL 5, AEOPMNS - L EHL A 5N 5Hi% Photo 3 IREhTW%H, TDX5
RBAFMRITEY, Hdi- TV A EEFERCHERT 2 HENRE . FHCE TRREli- Ty
LEEEFR Photo 39 TRINTV5 X ) REARAAZRD LI, HVCEEEROLT
ZHBEHAANEET A EETER O YA & E#t L T Simple to multiple combination
p.p. 2L 2T\ %,

Calicarpa © 2 TETE, RAFROHEBINEER L TH B, K538 AH (Photo 40)
TH 5N, Photo 41, 2 R EN T3 2~3BDOKRELRAANREE > TCTELEBLVWZH
BAADBEI I,

e) BEERTAILLSIEAILE L OHENEAIRDTAE

o7 r—-FR6EENE TN, B, B, BERE, Table8 RIh T2,

v v o $t (Ericaceae) ® Rhododendron rubiginosum & % < 3 X+ F (Nyssaceae) O
Comptotheca acuminata ® 2 T (TR M SREIR 7ePE B2 AFL2S, ERERADEOBM KIS
e ARNBFELEL T35, Photo 43,44 132 0 2 BiEOERERM L0 T HEDVEHT, A
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Table 8. Species with both scalariform and multiple perforation plates

Family Species

Ericaceae Rhododendron rubiginosum FRANCH.
Nyssaceae Comptotheca acuminata DECNE
Sabiaceae Meliosma cuneifolie FRANCH.
Saurauiaceae Saurauia tristyla DC.

Teaceae Schima argentea PRITZ.

Schima wallichii (DC.) KORTH.

RORHEE BB SBEBRE ALY, EQOBRMETCISAEAANBEEL T 5,
Photo 45 & Comptotheca acuminata C, HRDERBRIGECBHETCZEARAATER
bhad, EHOBHEECIEREAILESALAHOPEMERAAK,S A SRS, Photo
46 RSN TV B DIRERHIH 5 BB BB AFLCH 5, Photo 47 ZHF¢ AFLDOMEA
BThHh, eI FRAADWIZ I 70747 YV A RHEEL T 5, Rhododendron
rubiginosum T, Photo 48 KRI T\ 5 X 5 K EMERIBRMAE TS 5 B EE I 125
HAADD Y, HROBMITIIEEE AL D 5, Photo 49 3EH2 AFHO—FaiEA L
BT, ALK I 7074 7Y ARB- T B,
7 7 7 %% (Sabiaceae) D Meliosma cuneifolia, # 5+ =< 5 # =% (Saurauiaceae)

D Saurauia tristyla L v ~ %%t (Theaceae) D Schima argentea, Schima wallichii O 4 BifE
TRART DR AARIERRAAMRT, FHRAAGED A, LhL, ZhHOBET
REAAROVBOEE) L EEBEROWBCERAOME L OBIF LR T 5 & & A %R
2 otze Meliosma cuneifolia \IREBY R AFLE BH AL D » T3, Photo 50, Photo 51
BZOMIZE CHBR U ABNeERE AT,  OBEORE AT Photo 52 KR 2 h
TV5 &5 REAARD LT ORE HBBE BEBLRIZ TR - T favs, D & 5 HBIFLA% <
2%k, Photo 3 DL 5 B HEAA KD LE L RS, - OBEIIZE i Photo 54,
5D L5 e BHRAASBRI NI, Saurauia tristyla DVEELR A F.% Photo 56 12, SF.L&
Af% Photo 57 IR L7, Z DB DML ALK L -2 58T 5 HE 0TS bt

(Photo 56,58), Photo 58 D & 5 7e X\~ DI L T BRAFLIL, = ORIEDRE S AT &
BHRAAOHHBE T L5 THA 5, COMBOE - HEERK Photo 59 KIRXh 5 X 5
7452 7z Combination p.p. #8125 X hfz, Photo 60 % Photo 59 D—E &k L1 % 0T
B %, Schima argentea DFEB - A F.% Photo 61 ic, % F. ¢ A F.iZ Photo 62 iz, %,
Schima wallichii DF&E@ A % Photo 63 IR L7z, Photo 64,65 LRI AT\ 3L 5108
DEICIIS — 3% % 75 L T~ 75\ Mismatching p.p. 225X iz, Photo 61~65 IR &
NT D X 51 Schima O 2 BRI TR AFURDOEB D 7e ) BoTx o o,

f) BEARLLHEBEALLSIEAILSE L OEENEAIIROTLE
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Table 9. Species with simple, scalariform and multiple perforation plates

Family Species

Euphorbiaceae Baccaurea ramiflora LOUR.

ZD&AFTiE v &4 798 (Euphorbiaceae) @ Baccaurea ramiflora 1l 123 CtH -1z
(Table 9), BEIh-BERAFALZAKOL DX hFEAKD S D %\ (Photo 66), LIXL
(X Photo 67 ® X 5 RAHRA R OB AHLLHBE L Ie, £D4, N —OMV-FEEREAA, B
BRo2 AAORBEHEONALD 5 AN (Photo 69), EHLEEL TVW55H24A
fM (Photo 68) dERDHLIIC, T OBMBEORAAROHEBIELITE A TS,

314 &

1) BAILBROKMEE HE

HAMCBEIN R AATER A, BEREALLESHCAL (BEREALER VL%
LeiAf) O3BEG I, b, thidbirlL CfRBERYa. BeAiAdox (50
), b. EEBEAADOLR (68), c. HMRAFLLHEYAI Q8), d. BeAfLEHAe
AFL(61E), e. BEBRAALEHBAA (61, . BRAILLBBEAILLSARAAA
) b o ED 6 - Tt

B AifoLrd oEE T, Gardenia jasminoides D AHBRIZRAF + —HBEEX
., Salix balfouriana i3 AHDORBEDO —MIEL L BETHHEREAANED ST,

BEr e AfLD SR E S D7/ A —TDEZ VRO 3RS - DB, RAADOLTIZ
I EBROBAIBE IR, »2/ FHOIBCIARNLHEEEAANBE VS, 2, 3
ROA—HPHIEL T BB AAIRABEIh, Thb6BORAARE L HEAEDR
BoBED R AF RO L LTS,

2) BAFRNOEZR)

2EEL LR AR I OBBECTEA L DORAAROHRBES N ETEROHEBE 12X
HEEROERAOME LBRAD S DD LRV DOHEHHRBD LI,

BEEROHBLIEREDS DL DIX4ETH D (Gynocardia odorata, Magnolia  he-
ptapeta, Sorbus thibetica, Saurauia tristyla), 2 FEEORAAME D OBET, B AALIE
B A E IR AL SR AL ORE T, BRALOHTHHBELRS -, BEE
AFLESHRAADBE T, BERALDE BEREAE ., BERAASHERLAASS
HEALDEFR L > T 5, —RIC, HRBEOVWFHORAABIEONEVEEERE
iy, T, oo TV AEBTERIMET 5 HENE Y,

BEERO—ERAONE LBERNRDH LD 2ETHS (Rhododendron rubiginosum,
Comptotheca acuminata), FEBRRANE £HHARAAD2EEORAARNBE I N EE
RALOE DS, BEEIERBERMETAERCHEIh, B, BHBGERD S L0330
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BBt

TAHROHEEE L, EFEROFRAOMECHBE OBRIARBD bhith oz d D
RTETH 5, RAAROHBARKOBEITER AL S EERAL> FARAADIERE > T
Who HBAALFEREAA, BRAALSARAHOBEIBRALDOEIS Y, HERA
LEBARAADBE L, HBERAALOENS, BRAHLEECAILLSARAILOES
YLHTHbH, 1D 5 Y, Stereospermum ltetragonum, Gmelina arborea, Vitex quinata ©
3L, WEETTHRAADZEBEIN TN, SEDOERETIE, SHRAALLRADOL
2o ThboOEHRAAIHERNE WicHEAEL, Mismatching p.p. ¢, BHEAHELY L T\
5,

3) Mismatching p.p. {Z2>WT

2 @R Lo AR E b oI Mismatching p.p. DHERT 3 TEEMEIED TEY,
Mismatching p.p. ZERAALEERAARZ G2/ A — 70 2BECII2EEL bic, By
ALESHBAAE S D/ A — 706 BETITRTORER, BEEALESHEAALE
DIN—TDBETD 6 MBI ThZThBREIh e, BERALLESARAAR O/ A -
© 1 #fEwicd Mismatching p.p. XBREXIhic, EdBo X 51 15 #fE 13X T Mismatching
p.p. BFELL, < DEMAIE Meylan - Butterfield (1973, 1975,1978b) D=2 — o -5 v FEE
Mo AT oW ToPekESE, OhtanicIshida (1976, 1978a), Ohtani (1983) ® HAZE#
DEAARIC O TOWHERER L BER L TH 5,

3.2 8B 3

3.21 #% M

BEAMRO _RECILBER UL 0B LMl THAL 28 () oBHTHH, A
WRRREAZ 5 s - THV- T 5, TERSBEAE 5 ROBAE,L LS (EREAHR
BIRRES), EFECGETHAEREA (LT VV B LKD) LHEE L FooBBEMiaom o
BEA, B0, EEHSHESMEEI (LT VR B L B0, e ET MR MiarisEs (LT VP
BEAL LBRED), EEARTMAEREELL (LUT VF BALLBEE) BESEFEL T3, EETELE
B OEEELOMREBCESI T T REEMRSF I L RS h 5 (B 1973, B 1980,
1985), £hbLDOMEIETELOHRE L BIIVHEREOBRYRL, BERNOEELE
BLliedZ LETRBRLTV 5,

BARKEEREA L BB TON, S5, EREOTEALRAILEZOHOD
Brib, vvXRAD, A DRGIBRB, Z0EM, HEBOBIIZE AL R
Oz b o OYRHEH, GARCZRONS X5 CHVCEROBEIL. 5 BES L BB
SREEA L5 (BHD 1976), LEBMOBEEERCH LBAIERENLTHD, £0)
b, VVEAOHRLESALELIZEEORMEYRT I L2315, VVEAREFORFICL
b, MR, TER, BEROBEHTHRE (BH5 1985), VR BEFLOHAE L BT S
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BB LT &23% v, VR BAIHEER, MR APY~EARcsdohTtw% (B
5 1985),

“BEAZ S 02EELB—BERENLOREY TERLEA TV 2EHREL LERINT
WBRRAF » — FEEFLIZ, Bailey(1933) 12 & b JEAERRMEE % F\~ € 152 $ 979 J& 2,660 EifE D
FhHOEE, MEBIREIh, BEEHONAF v — FEALC OV TUREFEEEECI D £
hooFEIPERIh T2 (B 1973), EFEHELXAMEBONRCHAL T1DL, EB
BFEKE (TEM) AT, Coté-Day (1962), Schmid - Machado (1964), FH (1968)
I_AF v — FEFLOBMMIRESS 252 L /=, Ishida- Ohtani (1970), Scurfield - Silva (1970),
Meylan - Butterfield (1974), Parameswaran - Liese (1974), Ohtani - Ishida (1976b) Vliet
(1978) HIXSEM itk b ~ 29 v — F BEAL.OMMEHRBEHE L 72,

Meylan - Butterfield (1974) 3= 2 —>—S5 v FED6 R 14 B 26 ED <A F + — N EBE
HE¥EEL T, Bailley (1933) IRX 3 <AF +—DHBOSHE, Bb, 74732V 1R, Lo
R, MEROSENEET, DTLIBRETRELOTIEAVLFERL o Ohtani - Ishida
(1976b) BHAED 4F 1T B0 MEDO <2 F + — VEALOKAVRBLEEL, X5+ —
OB L S L, £8T15 21 Fiegitic, Vet (1978) i3, _AF » — FEFL% 2
DD LA TEF I, VEARLE» DEABICEL TV BERAF + —BRRERLKIT, B
wEShT, BABRELL TV 0, QBEHLEMEOELG, GBAZICET T, MV
BUHBLABRERDEFIELTVBEDTHS, hrhbidr~AF v — FEAVBEN B Y
RLTWBZ EEFRLTVS,

3.2.2 VVEI ML ET

B Ihic VV BEHLOEFIERFIR, BERREZERCS 6 (Fig.3), 058 Y
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1. Alternate pitting. 2. Opposite pitting. 3. Scalariform pitting
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4. Palisade-like pitting. 5. Horizontal pitting. 6. Irregular pitting.

Fig. 3. Diagrammatic representation illustrating the different types of pitting in vessel wall.
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bR UTHEBEY 3o, MIIBAX IS/ V-7 2 h ¥ 2> 5 % <$t (Saur-
auiaceae) O Saurauia tristyla &7 7 7 %% (Sabiaceae) D Meliosma cuneifolia ¢, FEEyEE
Exd o7 v—Fikx 7 v B (Magnoliaceae) D 445% & v <+ 8 (Theaceae) ® Schima
Bo2BETHD, REEAR IS/ A — 7 IHENFEE S C2HETH -7 (Table

EERFERERHEHRRE $465 $45

100,
Table 10. Arrangement of intervascular pitting
No. Family Species Sca A
29 Magnoliaceae Magnolia heptapeta @)
30 Michelia alba O
31 Paramichelia baillonii @)
32 Talauma gitingensis O
62 Theaceae Schima argentea O
63 Schima wallichii O
57 Sabiaceae Meliosma cuneifolia
58 Saurauiaceae Saurauia tristyla
5 Betulaceae Betula albo-sinensis O#
6 Betula alnoides O#
11 Caesalpiniaceae Cassia siamea O#
14 Cerastraceae Euonymus yunnanensis O#
16 Euphorbiaceae Sapium sebiferum Ot
33 Meliaceae Chukrasia tabularis Ot
36 Toona ciliata Ot
37 Toona ciliata var. yunnanensis Ot
38 Mimosaceae Acrocarpus fraxinifolius Ot
39 Albizia lucidior Ot
45 Papilionaceae Erythrina arborvescens Ot
46 Enythrina lithosperma O#
55 Sapindaceae Arytera littoralis Ot
56 Pometia tomentosa Ot
66 Ulmaceae Aphananthe cuspidata Ot
1 Anacardiaceae Pistacia weinmannifolia O
2 Apocynaceae Alstonia scholaris O
3 Aceraceae Acer forvestit @)
4 Betulaceae Alnus nepalensis O
7 Bignoniaceae Catalpa duclouxii O
8 Stereospermum tetragonum O
9 Bomcabaceae Bombax ceiba O
10 Burseraceae Garuga pinnata @)
12 Combretaceae Terminalia belericoides O
13 Terminalia myriocarpa O
15 Ericaceae Rhododendron rubiginosum O
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No. Family Species Sca A
17 Euphorbiaceae Macaranga denticulata O
18 Baccaurea ramiflora O
19 Cleistanthus saichikii O
20 Mallotus philippinensis O
21 Fagaceae Quercus aquifolioides (@)
22 Quercus yunnanensis (@)
23 Quercus acutissima ©
24 Flacourtiaceae Gynocardia odorata O
25 Guttiferae Calophyllum polyanthum O
26 Lauraceae Litsea glutinosa O
27 Cinnamomum camphora @)
28 Lythraceae Lagerstroemia tomentosa @)
34 Meliaceae Melia toosenden O
35 Melia azebarach @)
40 Myrtaceae Syzygium szemaoense O
41 Nyssaceae Comptotheca acuminata O
42 Oleaceae Fraxinus floribunda O
43 Papilionaceae Dalbergia szemaoensis O
44 Dalbergia polyadelpha O
47 Rosaceae Sorbus thibetica O
48 Cerasus clarofolia O
49 Malus rockii @)
50 Rubiaceae Anthocephalus chinensis O
51 Gardenia jasminoides O
52 Salicaceae Populus yunnanensis O
53 Populus haocana O
54 Salix balfouriana O
59 Sapotaceae Pouteria grandifolia @)
60 Sonneratiaceae Duabanga grandifiora (@)
61 Sterculiaceae Pterospermum lauceaefolium O
64 Tiliaceae Tilia chinensis O
65 Tilia paucicostata O
67 Trema orvientalis O
68 Verbenaceae Gmelina arborea O
69 Vitex quinala @)
70 Callicarpa arborea O
71 Callicarpa poilanei O
(O) : Intervascular pits were scarcely found.

Ot : Coalescent aperture.

No. : Species number.

Sca : Scalariform pitting.

(0] Opposite pitting.

A Alternate pitting.
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a) NFUEEI % b O VV BILOME
HWFIEE A b oLEM OB v (BHS 1985), SEIOHE/[ERTS, 2HELTT
»ote, Photo 70 % Saurauia tristyla DXFFIEATH 5,
b) FEEXEEIL% & O#ifl VV BIOFR
BRI E7 v VHO 4 BECIRAEMEEBEI TH - o, Photo 71 12tk Magnolia he-
ptapeta, Photo 72 iz} Paramichelia baillonii, Photo 73 it Michelia alba DFEBEEFLAVR
ThTvw3, MEVEBLAEEECHKBERCERL TRIILT\5, BAED A+ / +
(Magnolia obovata) # 7 # <= 7 % (Michelia compressa) & ZER U TH 5 (BHH 1976),
v 2%} (Theaceae) @ Schima argentea & Schima wallichii (IHEEBEFLTH 5 HFEBRBEA b
LUFIBAAOBTRN L X B »d bht, Photo 74123 Schima argentea O REEBBEFLH
SRENTB, Magnolia heptapeta i d 0 X 5 kBTH B X < T Ehi (Photo 75,79,
FHE (1970) 13 “BSREM" 0% 7 v v B (Magnoliaceae) ® Magnolia, Michelia & Talauma 3
BOMEEBRICHEBEIYBRE L L ¥RR L, B - R (1982) XHBREARY v¥ 7
5 B (Eaotelea), » ¥ 5 B (cercidiphyllum), ® 7 v v $ (Magnoliaceae), ~1 7 ¥ &
(Symplocos), » =X 38 (Viburnum) Tl CHbZ L #EHEL TV 5,
c) IHEI AL O#lo VV BILOTKE
TEBAN G BECHE I, Thbobts, EH, BERL Table 10 I hTw
o RHEBEFLIHBMBCRIFBCRIILTW5, BHOBPLAE IIHEEHTEREH LS
E3H5H, LOOEHM,€—BHELOT, ARRIEAEARLTIRLIBTTERS, 15
BErESFlonBZ s bht: (Table10), Photo 76 i2ik Sapium sebiferum, Photo 77 i
Aphananthe cuspidate DREEADARER TV 5, FHEADIEE 2~4 EOBRA N2 EL L
TEVERIZ - T3, Betula albo-sinensis & Betula alnoides DFEGFH 0 id 5~8 &
AORKEELTWAREAH DAL S BEZhic (Photo 78),
3.2.3 VR E 0FREEKT
1) VVEILXEZZRALLD
VR BEFALOMRBLEFIHEC L - TELD B, KESHFFHL, VVEALRERAT
LORVOVVEI LI B bDD2iabhs, VVEFHLEBIERAL VREAY
POBEIZ4ET, W0%ELHDT W5, ThOOVREAREBERO 7 v v
(Magnoliaceae) @ 4 #i%& (Photo 79) & ¥ -3+ #} (Theaceae) ® 2 f& (Photo 80,81) Xt
SR D Saurauia tristyla e, —cAOEV v R, ABOEEF LT, BIIbIZEA
EZERTH S,
2) VVEBILR5HD
VVEBHLOHMELES bORIBETHS, ThboRIZX - T, BAKY, K&LA
ERIBRVARD DSt bh, Bk - T, R ElEedb o), BBR 6BE1RD -7
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B, VVEALRL), KFERES(BEKFBEBORLIEE b D), TNRRAKRESGH

REINGTHAU T ZBEAVEELEE -1 d D) KfHFbhi (Fig. 3. £0id, HROB

T8, MR ETRULEGOPME L, BBREAFTIROFMBLHFEL L (Table 11),
Table 11. Arrangement of ray-vessel pitting.

Species P Sca HA IA
Quercus aquifolioides O
Quercus yunnanensis @)
Quercus acutissima O
Calophyllum polyanthum oo O
Duabanga grandifiora oo O
Aphananthe cuspidata oo O
Thema orientalis oo O
Magnolia heptapeta
Michelia alba

Paramichelia baillonii
Talauma gitingensis
Schima argentea
Schima wallichii
Pistacia weinmannifolia
Garuga pinnata

> >D>OOOOOO

Euonymus yunnanensis
Catalpa duclowxii
Bombax ceiba
Rhododendron rubiginosum
Sapium sebiferum
Cleistanthus saichikii
Mallotus philippinensis
Gynocardia odorata
Litsea glutinosa
Cinnamomum camphora
Lagerstroemia tomentosa
Melia toosenden

Melia azebarach

Populus yunnanensis
Populus haoana

Salix balfouriana
Meliosma cuneifolia
Tilia chinensis

Tilia paucicostata
Gmelina arborea

Vitex quinata

Callicarpa arborea

0O00000D00O0OOODOOOOOLOOOOO



874 ItEEXFRERRENTARE H6E BB

Species | Sca HA

>

Terminalia belericoides
Terminalia myriocarpa
Macaranga denticulata
Baccaurea ramiflora

Syzygium szemaoense

OO0OO0O0O0O0

Pouteria grandifolia

Alternate and opposite ray-vessel pitting similar to the intervascular pitting are not included in the
table.

P : Elongated elliptic pits in a palisade-like arrangement.

Sca : Scalariform pitting.

H A : Elliptic pits in a horizontal arrangement.

I A : Elongated elliptic pits in an irregular arrangement.

¢ : Intermediate pitting between palisade-like and irregular arrangements.
A . Intermediate pitting between scalariform and opposite.
a) HIRECH

HERECT) 2 kol fE 12 7 7 $F (Fagaceae) © Quercus aquifolioides, Quercus yunnanensis
& Quercus acutissima TH 5, Photo 82,83 it Fxh &b VR EFHZRL T35, ZOWHE
EEFNIEADOH L BEALRALTH S (Bib 1985),

A b F ) v v (Guttiferae) D Calophyllum polyanthum, -~ =% 7 = E (Sonner-
atiaceae) D Duabanga grandiflora & = v ¥ (Ulmaceae) O Aphananthe cuspidata, Trema
orientalis D 4 BEIIE, HROBEAOMICHER & ARRAE S OFRE $ FZE L 7z, Photo
84, 92 1 Duabanga grandifliova ©, phoio 91 vX Aphananthe cuspitata DHEIRD VR BEFL L TN
RAeES D VR BB E TV 5, Photo 85 I 3ftd LTI L T\~ % Trema orientalis
DHHR & FRA LA OFEE O VR 85, Photo 86 12X Calophyllum polyanthum O Flkk
BRI h T B,

b) PFEERIRECH
By RELS)im 72 5 VREEFL & & o3 & 2 v v B (Magnoliaceae) & v -3 % §}
(Theaceae) D6 BT, VVEBAOHBLRALADOTI ZTREKT S, v Lo #
(Anacardiaceae) D Pistacia weinmannifolia (Photo 87), » v 7 v#l (Burseraceae) @
Garuga pinnata (Photo 88), = +FH (Cerastraceae) D Euonymus yunnanensis \Z\%,
FEERR L W TR OFRIBLFELEL 12,
c) KFEREKE

KEREGC oo TW ARSI 2FHOBERS <, 2 WEREIhic, 2T TWL 27D
Fi%& L5, Photo 89 131 1 ¥ V#l (Flacourtiaceae) D Gynocardia odorata, Photo 90 iX
¥ +¥# (Salicaceae) D Populus yunnanensis ® VR BHEZRLT\W5, 2Dk 5 iFIL
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TWAEBEHIZOWT, BHb (1976) 1 Populus maximowiczii OF% EF, KEWBREHE
LT3,
d) TRAULGKS

THAUBESOEFIX LT 588X+ v & 1 745 (Euphorbiaceae) ® Macaranga
denticulata (Photo 93), Baccaurea ramiflora, 7 #» 7 V¥t (Sapotaceae) @ Pouteria gran-
difolia, 7 + =% (Myrtacace) D Syzygium szemaoens (Photo 129, 130), =7 v v #

(Combretaceae) @ Terminalia belericoides (Photo 128) , Terminalia myriocarpa > 6 &

THbB. ThHLDBERIKRINTVS L5 AR LR EVCABOBRANTHAUTEE > T
%o

3.2.4 VPEINOKELET

VP EAOHB LRI VREAOZASL LBRERTLTHS (XL, fHkEs X OTRHA
B EDO—TWHEERL ),

3.2.5 RRFy—FE7,

BRI AAF+— FEAZIOB BEIEMETI- 7. ChODRIKRRF ¥ —F
BEAOFLET S Z LBz Bailey (1933) & Metcalfe - Chalk (1983) ic X h#&E T hTw5,

Table 12. Presence or absence of vestures in the vessel pits of the species examined

Family Species VV pit VR pit VP pit
Apocynaceae Alstonia scholaris O O O
Caesalpiniaceae Cassia siamea O O O
Euphorbiaceae Cleistanthus saichikii O O @)
Mimosaceae Acrocarpus fraxinifolius O O O

Albizia lucidior @) O O
Papilionaceae Dalbergia szemaoensis O O O
Dalbergia polyadelpha O O @]
Erythrina arborescens O O O
Erythrina lithosperma O O O
Rubiaceae Aunthocephalus chinensis O O O
Gardenia jasminoides O O O
Combretaceae Terminalia belericoides o O O—
Terminalia myriocarba o O O—
Lythraceae Lagerstroemia tomentosa o O Oo—
Myrtaceae Syzygium szemaoense O O— O—
Sonneratiaceae Duabanga grandiflora O O— O—

O . vestured pit

— . non-vestured pit

VV pit : intervascular pit

VR pit : vessel to ray parenchyma pit
VP pit : vessel to axial parenchyma pit
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16 88O VV BHIETRAF+ - FEHLTH S0, VREF L VPEHCIZZTH S OB
DOBRBILL > TETRAF + — VEATHHIDOL—FRAF+ — VEATHH LD LDOHH
H@ED Bz (Table12),
1) VVEILORRFv—Dk

BRINLI6HEO VVEHLDORRAF+—DHIE, 745 2V R, Ue TR, HtH
R, BFHRTH360, BSrhLTWind O EFEEMT, ThooBil 58
PEETH -7 RAF v+ — OREMMIZEA O P O AR OBEFZ (LU T A Bk & i)
BAZCHEHTHEAE CITEAZERELED Tdh, BAERIZFELEL TWvinv (Photo 96,
107,121, <R ¥+ —OFLEOBEIEY, BHE FECEELLCHTILIADD, Thbo
BHREI X BIDEIEN v, L Liedih, _RF v+ —DFEBRERREFM LEEL T, —F
DRE—VYERLTWD, “AF+—NHEHIREL TRVHEE, H1REMTHIIVLRR
F v = DEBEABE LA D OFLIMO TN D, RRAF+ NI REL W EHEE, Hb
DRUEBELEE LTV 55L ODRARF + — BG4, ALoohOFoT, 4 -
NP EZEAELTVw5 (Wu 1988), 16 ED A5+ — FELOHMBEREKE RS, N2
Fr—DHEERLT, ThOLOREMNERERBECI ST, 52021 7ZFELL
(Fig. )0 RIZINE5DDE AL TIZDOWTHET 5,
A. BYEAERRAF +— VB, PEONIRSRRAF + -2 oM 0BEAEREL A ORE
BooREEL, AFLoohLEAAAORLIAD - THROTW 5, 4, AADELHEXR
T2\,
B. B~ AF v — VB, BAREIOREL TV HAF + — 55, BRELTV D,
AADBHAZIR TS, LL, AADRAB»OREL TVWBERAF+—RPEFORELT
W, RLDRBOTHBER2AF v — DR T, RALOZEAZEL Tu iy,
C. FEREER_AF v+ — VB, BEAEBSLHILOBAENORELTV5AF + — 2k
BERBELT, BAZYREELL TS, RO RAF +—-CX > THAEIR TV 5,

) ) [ )

|
ARARANANS

A B C D E

Fig. 4. Diagrammatic representation illustrating the different types of vesturing in intervascular pitting.
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o
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D. FONAF v — VB, BAZENOGRELTWBRAF + —NEEL CEARYE
LT, AADIHAEL T3, LaL, AAARCESAF + —2REL Tk
AN
E. FHCBRIR~AF v — VB, AAORRCEIRAF + - BREL T iev, A Ak
HDOBEAZEENDORAF + —NRBEL T2, BAVNEL, AR REAEL TV,
Fig. 4 R Eieili <1z 52D % 4 7R A F v — FEHOHREE TR LICERTH 5,
a) ASATE6OIEENRRF v— FEIOIME
AZATDRAF v — FEFLZ L BB IZD + & ¥ 1 X 7Bl (Caesalpiniaceae) ® Cassia
stamea, ~ A ¥t (Papilionaceae) @ Dalbergia polyadelpha, Erythrina lithosperma @ 3 T
%, Photo 94 1% Cassia siamea DEEDABUNPSHZ IR F v+ — VEHT, <2F+—1T
BOrhLTw 3 EBarhLisw 25 » — AR ARREEL, A OofLAHTT
W5 h, AABZEAZEL T e\, Photo 95 i% Cassia siamea DEEONA»SBEB I -
BEHTHBEN, BAEENSRELTCHBERF+—2Wh, ALDYHAET I CES T
7o\, Photo 96 (X Cassia siamea DEEF.OBKH T, BARZBELIAAORABRLLARF+ —
BRERELTWAD, BEHBECIIIEEL Tz, Photo 97 iik Evythrina lithosperma O &%
AL RIc_AF+— VEFLZR LI, ¥, Photo 98 12V Erythrina lithosperma ®
BEENMUDS BN AF v — FEHAIT I T 5, Photo 99 (X Dalbergia polyadelpha ©
VVEHERRL TV 5, FEOEMIEC S WOBEXNAUAOLIRET, BELEENLR
HELTVWBERRF v+ —IEFPRALTHB5DE LT b Db b, BEIBEDOH BT
WA, ALRBRAEIh TV, FROEZMABFHOEED VV BT, AIHLDERI
bINRPNECRRAF + —BBEL T35, ¥, Photo 9 RIhTWw5 X 5L, S0
R o TRAF + =BG R L T30, AR RAET 5I0EE S Ty,
b) B 947 %L OMANRAF v — FEILOTME
B4 7@ x4 F v v B (Mimosaceae) D Albizia lucidior, <= » %
(Papilionaceae) @ Erythrina arborescens, E. lithosperma, 7 # %%} (Rubiaceae) ® Garde-
nia jasminoides D 4 ETH 5, Photo 100, 103 & Ervthrina arborescens & Albizia lucidior
DEFEONHALLEEENACFREYR T, BAZTRRSPRL TV B RRAF v — 2EMICH
Kb o TEBEAEYRIL, AHILO%REAEL T\ 5, Photo 101, 102 =i Albizia lucidior D&
FEORMDLHRIERAF + — FEAYRT, RILODORARKCIRS PR L TWAERAF ¥ — &
BobhhLiWw_AF+ —=RNRBELTWD, RAF+—EAALAXAETLICEE TR
U,
¢) CH17% b IOMBENRAF v— FEI DM
CERATDRAF v — VEHLL L oI+ = v+ 27 + vH (Apocynaceae) @ Alstonia
scholaris (Photo 104, 105), + v & 4 7 % Bt (Euphorbiaceac) ® Cleistanthus saichikii
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(Photo 106, 107), 7 t & -®&(Myrtaceae)® Syzygium szemaoense(Photo 108, 109, 110),
7 # %8 (Rubiaceae) D Anthocephalus chinensis (Photo 111,112) TH 5%, ZDE A 7D
RAF v —BFEBECREL TS, 4, AARLICRRFy—I-THEIR TV,
Photo 104, 105 i2i% Alstonia scholaris D XA F v+ — FELERT, EEORM»OAHBE
RIS AF » —RRHY, BETIBACEBIL TV, RXF+r—DRIHM, 3
pmMECETRELTCV550855, BETHEAOHALNARNOREL TV B RRF ¥ —
BEWICEEL T\W5 (Photo 104), Photo 106 iR E T35 Xk 51z, Cleistanthus saichi-
kit DFIEL T B2 F v+ — 3RO OFLABY, AALOEXAZEL T35, Lal, %<
DHFEL TR AF » — SRR OELICBE I hic, Photo 107 KR AF v+ — F
BAYEEONU» ORI RBERT, <2 F+—RNEBEALSEHLL T35, Syeygium
szemaoense TIIEMC K LIc XA F+» —DNADRBEEBEAZBCREEL, RRAF+-D%
VRTIARYEL T\ % (Photo 108,110), Photo 109 (X VV BEFLOEMIE TH 5 23, B\ BE
ABEZRARAF v —BREL TV RED 0T, FERLISBELTHE2F v — R0 AR
CHREL, RADERELCAEL T3, ARG LEAZENORETISAFy— X
BEFLE R iEio L, BEFLBECEL L T\ 5%, Anthocephalus chinensis D<A F + — ¥ EEF L
Photo 111 iIZRE KT\ %, MK ESPR LTV BERAF + - EEL, RADLBEAEY
BAELTWA, @2 F+— FBEFH M Western Samoa &4 F T 5 Anthocephalus
chinensis b 8%, & XhT\% (Donaldson 1984),

d) DHATELOWANRRF v— FELOTME

D#A7DRAF+— VEALZIOBMBRIETHS, D& 171, BABTIEIRA
Fr—NRBELTV32 A»LLBELALORABRICIEZRAF+ —RRHEL Ty,
Photo 113,115 izix> 7 v o~ Bt (Combretaceae) @ Terminalia belericoides, Photo 114 it
Terminalia myriocarpa D<A F » — FEALZTRT, Lo TRORRF » - REAELBLH
7L Tw5h, HARRBRTERAF» —DREVRED LRI, T. belericoides T 3BT
BHRRAF v —CTHi7cZh, TS 0B TRRF+ —BHBER TTELTWS (Photo
114) 23, T. myriocarpa CIRBEHER < BETEL TN B=AF v — D Rdote, &0 K
BEE2EEOREREBTH L LV 2By, Photo 117 ZEE DAL LRI 3 v
~¥3l (Lythraceae) @ Lagerstroemia tomentosa ® VV BEFLTH B H, NI Lw RO
AF v —HEABCET S L 5 KBAERHALL TV, Lrl, EEOAMANLRS L VY
BRLE~AF v —2F Dbl (Photo 116), Z DEED VV BEAO XX F v+ — DRI,
HARZEBLTWARAEBEDO YV 2 ~RY (Lagerstroemia indica) (Ohtani - Ishida 1976b) & &
LIL T3, AoF¥ v v (Mimosaceae) ? Acrocarpus fraxinifolius D<A F + — FBEFIT
Photo 18 R & T\ 5, AADABRICIERAF+ —BREL TV, ~<¥F 27 =l
(Sonneratiaceae) @ Duabanga moluccina DEEFL B R A F + — 23R EL T BAEEIIT T



EWETELESH OETEEMEED SEMBR (R - X% - BR 879

i Bailey (1933) Ic & » THREIN T 5, EEVEEL RAED Duabunga grandiflova O~
A F v — VB & Photo 119,120, 121 ;R ¥ N T\ %5, RA B ORFELEABE IR
F v —HFE L T 7o (Photo 119, 12D A%, X A LAc_RAF v — MEEFALE R AL T\
% (Photo 120), ZDZ 21X AF + — FEEFLOKIE %R L T\ 5 Photo 121 226 % BifE T
1%, Photo 122 1zi} Dalbergia szemaoensis D<A F + — FEH ¥R LT,
e) EFA7 % OWENDSRRF v — FEILNHE

D2 A TRGEI R EE T~ 2 8 (Papilionaceae) D Dalbergia polyadelpha 1 ED 2
THot, Photo 123 KRENTWB LA, EEOAMLLALS ERLODEAZIIZRR
F v —BEEL Tolev, B TRERRF » —RE DL - THOTW5 2, Ao
ZBAZE L T\ 72\, Photo 124 RIEEOARLILBREL LRBETR T, Bohh L2
Fr—, BOPRLREWARAF v - BEAREOLRE,LG TR, AADoR&ERTIREE
LT3, TCIPhoto 99 iRl 5ic, COBEBTRRAF» —AALODAKRCEEL
TWBIENDL A 27 AN,

Table 13. Types of vesturing in the intervascular pits of the species examined

Types Species Family

A Cassia siamea (Caesalpiniaceae)
Dalbergia polyadelpha (Papilionaceae)
Erythrina lithosperma (Papilionaceae)

B Albizia lucidior (Mimosaceae)
Erythrina arborescens (Papilionaceae)
Enythrina lithosperma (Papilionaceae)
Gardenia jasminoides (Rubiaceae)

C Alstonia scholaris (Apocynaceae)
Cleistanthus saichikii (Euphorbiaceae)
Syzygium szemaoense (Myrtaceae)
Anthocephalus chinensis (Rubiaceae)

D Terminalia belericoides (Combretaceae)
Terminalia myriocarpa (Combretaceae)
Lagerstroemia tomentosa (Lythraceae)
Acrocarpus fraxinifolius (Mimosaceae)
Dalbergia szemaoensis (Papilionaceae)
Erythrina arborescens (Papilionaceae)
Duabanga grandifiora (Sonneratiaceae)

E Dalbergia polyadelpha (Papilionaceae)

BEEBED VV BEfLD R 25 v — VEALOBEEER Y Table 13 0% £k,

2)

VR BILORIXF v — DM
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I6WED > L 11 BMETXTNCO VREARSRF+—FEATH B2, v7voH
(Combretaceae) @ Terminalia belericoides, Terminalia wmyriocarpa, I vV -~ ¥ &
(Lythraceae) ® Lagerstroemia tomentosa, 7 t % %F (Myrtaceae) @ Syzygium szemaoen-

se, =% 7 vl (Sonneratiaceae) D Duaganga grandifiora D 58 TIL VREA N R
Fr—FEATHHIDOLETVIODOHHHRED LRI (Table 12),
a) TRTUOBIHARXFv— FEITHIHHE
TRTDO VREANRRAF +— FEATHS 11 ETE, VVEHL VREAOHEIZ
ERLTHH, ThbDRAF v — FEAOHRBL ZIFELL T 5, £DHL LT, Photo
125 izt Cassta stamea, Photo 126 &Y Darbergia polyadelpha, Photo 127 viX Cleistanthus
saichikii R LT,
b) —IPOBILHSNRIF v— FEILTH I
Terminalia 75 X O 5T, VREAOHMBIVV BALRLY, TomA oMy
LEAREXEL, BEFISFREAREECL> T3, ThbD VR D5 bR & LI
AF v —DBRERT, PIREARSRF+ - VFEATHS L5 HEFHRHE (Wu 1988),
Photo 128 izi}. Terminalia belericoides ® VR EBEHA ¥ RT, KEWHEABOEAKIZN A
F ¥ —BRBDOLRIRH, BEONERAMOEALICI A7+ — RIS REL, AL RN
L T\5, Photo 129,130 iz Syzygium szemaoense ® VR BEF % B EORM, AHIH 5 %
TeRBERT, ARTHEAMOBACIINAF » —RBD LRI o T hs, PMROBEHITIIE
G LIeRRF v — 23 FEL T\ 5, Photo 131 iz iX Lagerstromia tomentosa ® VR BEFL,
BRT, PEVCEBEARRRF » —RREL T35, Duabanga grandifiora T3, FIAHCK
EHBACLBIOCTAD DD, AF+—0BFEL T35 (Photo 132,133), D idh,
Photo 133 DRENCRE Wiz S 1L, BB D 25+ — BB I i,
3) VPEIDRRF v —ORME
VP EBEATIE, _AF+—DFE BE, MWRBLLC VPEALRAKTHS, FlELT,
Photo 134 iz Cassia siamea, Photo 135 i Dalbergia polyadelpha © VP BEfL % R$, Th b
DRI Photo 126 1o/R X T\~ 5 Dalbergia polyadelpha © VR BEF, Photo 125 R & h
T\~ 5% Cassia siamea ® VR L& AHTH 5,
326 B
1) HEEELOMELET
VV EI T, THEA, MEREA NFBEAROEEBRTHOERANEEIh, KB
RVVEALIOBRE6RE, XN VVEALIoBE2E TE VVELL oBERED
SLiIfEan b OBBIIISETH - 1,
VREI Tk, VVEALRAL D LE{BI b0 2BE,IbR, Sbi, VVEE
HAOFRBLAL b DERERCT, HHR, BER KPRES THAULKESCHEIRL, 20
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SEFEYD LU THABEYROBRICE LD, B, MR VREEH % & ofifEi1z3
H MRBTE VREAY S OBEIR4E BERVREAYIOHEEII6E BRBTH
VR B b olE 38, KPERESEFZL T5 VREA X o821 & THA
EH50EFEL T35 VREAZ I OBEL10ETH 5,

2) RRFv—FEE3

RAFv— FEILOFEE. BEX T TIBEFRF + — FEILNRD b h B
16&THB, TOW, VVEHLZTRTCRRF +— FEILTH 52, VR, VPEATII—I
BARRAF»— FEATERB oK, AF+— FEANFEET L I6HEDS L, 11EED
VR, VPEEHZTRTCRAF +— VEATH -2}, 5BECTIIVR, VPEHO—FTOHZMN
RAF ¥ — VEATH-7 (Table12), HiED 11 & D VR, VP EH ORI, HRBIELVV
B BERUTHocht, BEDS58ED VR, VPEAOES, HRBIIEIVVEHEL{ES
TERREBLR, ThHbD5BEORAF v+ —DHERE Y, VR, VPEHLOKE R
b, BAOOKXKE IRVEGOEROBRE L BERBRARD bhiz, —Ric, BILEDOE
BORENEZEHASHOIWNIWERIERAF+ — RIS RELTWBH, BEHEOEED
BE L THASHANKEVEILCIERAF + —FEL 8L,

RAFo—FEILODE. A7+ —OHBBHIEHETH -2 L, FLHRBLBEORE
ORI ERTERVWEERBARIRD ORI END, AF+r—DOHBLrERLET, <R
F v —DOREBE, LX) VVBAHORRF v — FEARS 214 758 Lz (Fig. 4,
Azx47123%, BrA7I124%, C2 47348, D247 378, Ex 47318 TH-
2o

RRAF p—NDFRE, Alstonia scholaris CIIHEL BUTWAERRAF+ —REHEI N
(Photo 104,105), Dk 53 kBORAF+ - RBECRE I T lahote, %1,
Syzygium szemaoense Ti¥, VR BEFLDBEABENLIBEL T3 LEZDNDIRAF + — T
» btz (Photo 133),

3.3 AN

3.31 Bt ®

EEAHBEIHZBEEICL S L ORAERER “MREC _KRENE LOLED 5\ i3—Hic
FHETHHLRARDER" LEBEIRTV5,

REBHEED SR AREOFEIBERNOBERELBEL LT, drbARMFEECE
BXhic, £ OFEERRFELHCC, LRABEOFEAELBRBOVTHEL Iz, BETI
A (1980) 2390 &, 281 B, 470 EOFEMFRUCERTHEOEBEELTREL, LLARE
DEEXFNI, Bz, BH (1985 3ELDOEE “AME” ok T2l EED LR AEE
DEEXYTHRL T3, EEMIROVTIE, B (1973) 24968 #, 161 /8, 200 EOEREEH
W, EAEEELPIRL, SRABEOEESCEMOESE K Lo T,
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SEM 2 & % b ABBEIC 2\ TDOBIgE 4 4 7 < 5\, Parham - Kaustinen (1973) 319
BEDO LR AIEEOHRBYEZE Lz, Meylan - Butterfield (1978a) i3 =2 — 2 5 v FE®D 178
BOEERECBT50RAEEOERR I Eh b OBMBEBYAN, 90 Fic s AREH
FHET S &2 Ui, Ohtani-Ishida (1978b) iXAAED 51 B, 120 &, 218 BOEE %
BEL, IB5BLRARELRFETSDZ L &R, B, Baas-Zhang (1986) (XFEED
721 % (Oleaceae) 2O\ TOBEDHFTHRAIEEDOHEBIZ OV THRNT 5,

Parham-Kaustinen (1973) (JEFEDO LR ANMEOREHOBEYHEEL T, LRARE
BeRiElTwa30, FHELTVRWED, 5TEXROLODISD 21 7 HEL, W
2 UK B 2R L 7. Ohtani (1983) (%, 36 &l, 77 B, U1 EOAEAEHOLRAIEES
MRL, —EFERNTOLRABEDOLRAFARLELLT, DS LBADLD, DZ 5
BADED, 3) LRAFHB—ELRVDHD, 4) LRARETRIAZEVEDODL4DODE (71T
SGEL, SORBEGrRT D0, BEF4HhLsvd D45}, Meylan- Butterfield
(1978a) k= =2 -5V FEH DO LR AR OWT, D #fllsTUROS D, 2) BENAR
PR T L SIRBEERICHAL TS0, 3) BEERLD, 4) BELLEELLOD 450
24 TS ELE,

Metcalfe - Chalk (1983) i* 3,000 #f&LL Lizo\ T, 106 B OBEERICH L ARENE
EL, 05 bRIMTIU%, BHMTIRSBITEELTWHZ LETRL TS, i,
BiM LB &, BHE, BEHONRLRAEEDRENRS, TRTCOBSCHECE
ERDRAREVEET A, —HOBEE KT LRO b AEENEET BAM X
h &\, ‘

3.3.2 LEAIEENBE

LRABEDOHRBOWCTORERD L EV, LL, F0H SKEEECESH
HETHY, FRECOVWTLOABNLR TR, —F, SEM I X b &Iz T DM B,
bBOAT%, BIRD L 52, Skt %4058 L 7\ % » (Parham - Kaustinen 1973),

Z

P

=
-

~
\E§%
=

]
-
-

W

P.R. P.L L.R. L.L

Fig. 5. Diagrammatic representation illustrating the different types of spiral thickenings.
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SHRA, ZERA, SEZLRA, BREAREZRELVIDODIL S LRAFTAR L 58
(Ohtani - Ishida 1978a), BREFOBEELFE TS ODI I LR AREOERERE R
I %458 (Meylan - Butterfield 19782) o 3 @EHOSE LA ¥ hie, B OWMBIIFEE I
BEERLOT, KBEICL 8B L KT 5 L CBARSEA LI, LEL, bR
ABED SR eI b &S MR BENILETH 5,

EEZRINBEOLZOFRTH 1, BEBENIOROLICHFE LI, LRAEBEDRE
EREH»D, TRTCOEFTERCHH 0, —HOBEFEXROLLDHDDOD 2 2OEKE
L, EcEEfokE, B%, HBRROEAOFEEYS LKL, BEELLO, B 0D
220024 7RG, EHIBEEROKRI LERBOH —HRULRATHO—BEREL L - T,
HRIR b O L AR e b Dt (Fig. 5,

Table 14. Grouping of species with reference to the occurrence of spiral thickenings

. Occurrence of spiral thickenings
Number of species

Group No. (genera, families) Vessel member with Vessel member without
spiral thickenings spiral thickenings
1 12 (1, & O —
2 9(7, 6 O O
50 (41,30) - O
O : Present
— : Absent

398, S9E, TIHEEOEBT LRI LRARECHRERZREY Table l4 iR L1, T
TOEEERCHLRAENFETHD12E @R 11 E), —HOEEERCORALEER
FAETHDIRIE GHTR), BEEERCOLRARENMBREIh VW30 GEFORBIKI K
FHETHORAEBERZFEATV3) X501 QOF41B) TH %,

3.3.3 HHAIREOEE

1) TRTOEEERICSEAIEEHNHFET SHTE

TRTCOEEERCLRAIEENFET HHEX 128 TH S (Table15),

Photo 136 iztX> 7+ / 8t (Tiliaceae) @ Tilia chinensis, Photo 137 &2 T. paucicos-
tata DHRAIEELRT, BEBOKIRZEH—T, SR, HUNCORAIRENETIL
Twd, SETHZLddiev, LoL, ThiEREAFE L b0 (Photo 138) %, R4
BT+ 5 b o (Photo 139) dBEIhic, ZD 2D Tilia DL AERIEAD > +
7 % (Tilia japonica) D% D & 1ZIER UtH 5 (Ohtani-Ishida 1978b), = *FH (Ceras-
traceae) @ Euonymus yunnanensis (IEEEOLEIZH ¥ ARENBE X hic (Photo 140),
M ERS EEECY L CREBEECHEET . SR, KI238—, B, fANLLe
ABERETH B,

A 35% (Rosaceae) @ Cerasus clarofolia @b, KX EEINBEH—T, MRS RIESE



884 L EAERETHERNRAE H446E F45

LV, BEEE GERE SR ARERRD b hic (Photo 14D, LA L, —HOEFERC
3, FrAn—ERY, BEEBECHELLTRAURLRAERELISREI KL, ALATH
(Rosaceae) O Sorbus thibetica ® HR AJRBEIXAKD Y 52w /% (Sorbus japonica), 7
X%+ (S. alnifolia) L ELPL BB E 26 AIEETH S (Ohtani - Ishida 1978b),
Photo 142 2 RT X 51, KFFDOLRAREDORERLBAEAEALC, ERZITMICE
o TW5, Photo 143 3FNLEIEAL LB TH D, KE LEIONE—TEEF 1AL
R LT 5, LTS bRAEE EERSE L JERECHFEL, HHEEEEN
TS HHIE(LL T % (Photo 144), ZD X 5 e bR AILEDER 2 & XBEA D51 & BY
FEHDBLEEL LIS, Photo 145 IR LIk 5T, BADOPLLWEFRTIR, LRAREHEE
AOOREBAECE > TEbo T3, UL, VREAOEEL TW5EHI TR, LRAMR
ENBFEHEITEEL, RML T3 L5 hx b, ERE T Sorbus  thibelica 3881k 3,400
mOBEHCHYTAIREETRAEBLTCEY, ZOLRAEEOHBBIAMZEETL T3
w5 om % (Sorbus japonica) LERPILTWB, ZD X5 hEBENEOEAIRECHEER
Sorbus BOEHEE 2B b Lhfr\ A, BIeE OB OV THNILENRD 5,
# =58t (Aceraceae) D Acer forrestii CHFEAEL Tw» Z>'l‘9vl<l‘AJHEJ§ %, Ohtani - Ishida
(1978b), Parham - Kaustinen(1973) 1235 X h T\~ % A. japonicum(~v F9 h=7), A.
mono (4 2 ¥ »=5), A. saccharum (hard maple) DA =FBOIDLELULTS B
®AHE\ A (Photo 146), S & ZHF, 5TEXRDIDOIFET 5, BELOKEHTY
—T, LELEBEFRCHEEALTE), BEMTTHRANLS A TOLRAEBERSBIh 5,
Acer forrestii D HRAIRERX VR BHOBEL LB CRELEAR, HE, HRAOEILHR
B - T3 (Photo 147,148), & 7 v o $} (Sapindaceae) @ Pometia tomentosa O H¥ A
IEEOHEEIENICEA TV 5, BREHIEE TEC2A TV 50O (Photo 149), B#TT
CHRo % o (Photo 150), SHE D s D (Photo 151), EFEICITEEE £ D, (Photo
152), 3T XROLDRLEEA R 24 T7OLRAMBERZED LR, BVWETERTIITH
5 OWENEE CTAHA e 5 EANRD i, 20X 5 /b ¥ ARE X Pometia pinnata
(#efl 1982) I d BD LN TN B, Ervthrina arborescens OEEREVIBEANEE L T,
FOBARCIEHEBARE, TUROSRANBENFLEL T, < 28 (Papilionaceae) 12
TSR ABENFEL LW &V ) KEBERIE S #%E (Metcalfe - Chalk 1983) »35 5 23,
BLORKBETRZOMCTURDODDEHBINTHZ LA TERN-7DOTH S5, Photo
153 i Erythria arborescens ® b AIEEDFTH 5,

v v o8t (Ericaceae) ® Rhododendron rubiginosum, 27 R/ % (Lauraceae) ® Litsea
glutinosa, X35 Ft (Rosaceae) D Malus rockii & & 7 v 2§} (Sapindaceae) © Arytera littor-
alis D ABTRTRTCOEFERCORALEENFEL T 52, —BEERRNOEEEORE
CEROLAEERCOA LR AIEENEEL T35, Rhododendron rubiginosum T XEEIH
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HWOXI BV TEERE BERERT-> TV 5%, FHAIT, LLEENLS O (Photo
154), B#7td o (Photo 155), # < TR » (Photo 156) e &k« IeIMHEBD & O
B bA, Litsea glutinosa O b BRI S RER I #A58% b b (Photo 157), Malus
rockii D LR ABEICITE L BEBRATD bR, Photo 158,159 i & D—Fl xR T,
BAODYRIATLETRMEBL, kT iicBIILTV3, 20X 5 bR ARREREL
HEARIZIZI - TV EETH %, Ohtani (1983) 158 ARICEFIL IaWIBE Y, BEA
CEELCHEETSLO, BERTEETLILORARFILTW5, ZORbRAIRED, H
EEDY v F (Deutzia crenata) ' ¥ 11 BIBCHFET S EBE L, Do 4Bob2AEE
OHRBICL D &, —BEEROEOROLIIFICHFET S LRABEIFHLETHATS 5,
SHHARAC B, LRABEOHBL RS L\ S HEHBBE LA T,

Pk, T RTCOBECOLRARENEET S 2EEKOWT, LOBBHLLHELTE
oo TORRYELDAHE Tablelb DXk 51’5,

Table 15. Types of spiral thickenings in the species with them in all vessel members

. . P L
Family Species R I R I
Tiliaceae Tilia chinensis O
Tilia paucicostata O
Rosaceae Sorbus thibetica O
Ericaceae Rhododendron rubiginosum O O
Lauraceae Litsea glutinosa O @)
Pometia tomentosa O O
Cerastraceae Euonymus yunnanensts O
Aceraceae Acer forrestii o O
Cerasus clarofolia o O
Papilionaceae Erythrina arborescens O
Malus rockii O
Sapindaceae Anrytera littoralis O

P : Prominent spiral thickenings
L : Light spiral thickenings

R : Regular spiral thickenings

I : Irregular spiral thickenings

2) —EMOEBWERIZHEHALEELEAET S
—BOEEERCLRABENFETLILDIXIBTHS, DI L5 BIT—ETERD
HEBORONIERCORABENFETSS M7, BRYDOLBIETEOLECHET S
24 7t»% (Table 16),
2 v¥v s AX5H (Bignoniaceae) D Catalpa duclouxii &+ v & v $ (Meliaceae) ®
Melia toosenden. M. azebarach ® 3TEIIBIM TH 5, BEOBAM BT R ER L B



886 LEERERFNHINTREES H446E $F4 5

Table 16. Types of spiral thickenings in the species with them in some vessel members

Family Species R P I R L I
Bignoniaceae Catalpa duclouxii O O
Meliaceae Melia toosenden O O

Melia azebarach O O
Anacardiaceae  Pistacia weinmannifolia O O
Euphorbiaceae Baccaurea ramiflora @]
Mallotus philippinensis O
Magnoliaceae Magnolia heptapeta O
Michelia alba O
Paramichelia baillonii O

: Prominent spiral thickenings
. Light spiral thickenings

: Regular spiral thickenings

: Irregular spiral thickenings

o~ B ol o]

&, BMEBTCRLRAEERFET 24, EHETCILRAIEEXFEEL 2V, L,
SEOBBTRBHMITE & 2 A D HEEER, »5V-REHGEVBMOXER, T7b
H, BRHOBTHCD s HEERCBEM LR AIEENRE D b, 20X 5 kbRAEE
RIBEOCLHMFET S0, BROAK—HHFETL30022002 4 73R Db bhi:
(85 1988), Melia toosenden i3 R D ABEETIIHLRAIEENREL L BD LI 1
(Photo 160) 2%, BpbhizitWKEE T UROBHZ SR AIEE D S (Photo 161),
DX RBERELRABERLRS, Z022o084 703D 5, BHMONEBECELET L8
AMEREIRETAE CRVWEERLRAERER o> TV 5 (Photo 162), @E D M.
azebarach © H¥ ALIEE DREL M. toosenden & IEALLL T\~%, Photo 163 iZB T D AkHE
BIFAETHBEEI 68 ARE, Photo 164 B/ NEBFCHEA T IHEE LS ARETH
%, Catalpa DREMOKEEFILLRAIBELZD bhicy, Photo 165,166 X O/ NEE
CEETS LR AMETH S, Parham - Kaustinen (1973) 2 X % Catalpa speciasa D 52 A
JEREOBEER LRI, HRALEL M O E I BB ORICED Hhi,

7 A~ #t (Anacardiaceae) O Pistacia weinmannifolia 38FH TH 5, KXV EEER
BB ABENFET S LD (Photo 167), HFEL b ® (Photo 168) o 2 fEMEHN
Botetd, PMEBECEELSEARE (Photo 169, 170) 238» bifc,

v & 14 74§ (Euphorbiaceae) D Bacaurea ramiflova i BEBED Z L —HMIcR b h
B bRARENEZE XN, Photo 171 iRXhi- k5L, ZDbeAIREIBERI
ML, BHEZIATHER - THFEL T3, Lil, BHLEBER R HEET M- b
ABE L 3E% b ivte (Photo 172), RIBtD Mellotus philippinensis 12t % ABE N—BOHE
BEROBEOBSRONICHFET 5, ThboBERIM TLIELEECHAL T3
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(Photo 173,174), & 7 v v$ (Magnoliaceae) © 3 & Magnolia heptapeta, Michelia alba,
Paramichelia bailonii T 5 bR AIBEOHREY, BADK* /7 * (Magnolia obovata)
2 r A (M. salicifolia), ¥2 a7 > (M. borealis) 7t DX LEPL T3, 20X
5 bR AIEEXSIBO—HHrERBI/ILLICSOTHS ()l - AHE 1984), Photo 175 12id
Magnolia heptapeta @ 58 AJEE %, Photo 176 i=iX Michelia alba © 5% AJEE %, Photo
177 2% Paramichelia baillonii D b2 ARE R R T, ThbD bR ABEI—HOBEERR
CARBAICHEL, HE hREL TR, '

—HOBEERCHFAET S LR AEEDOHRELR Table 16 i % &b,
3.3.4 LEAEENLEAFR
HLRABEDOHEIGEE - KBEORNBD I 7 » 7 4+ 7Y NVECH L BERBIRED S, b
RABED S ¥1c3Z ¢ /T HHAIRERABO I 727 4 7Y AELA & BIE—FT S
GEJIL - B 1984), - T, LRAFEBEOHA*BRETHLIEETHL, EBM2E

Table 17. Helical direction of spiral thickenings.

Species S Z H Sw 0

Catalpa duclouxii
Mallotus philippinensis
Michelia alba
Paramichelia baillonii
Tilia chinensis

Tilia paucicostata
Pistacia weinmannifolia
Magnolia heptapeta
Melia azebarach

Melia toosenden
Sorbus thibetica
Awytera littoralis

CHONONONONONG

Pometia tomentosa
Acer forvestii

oNoNCNONONCHONONCHONORONONONC,

ONONONG;

Litsea glutinosa
Euonymus yunnanensis O
Cerasus clarofolia O
Baccaurea ramiflora

Malus rockit

Rhododendron rubiginosum

(ONONONG®;

Erythrina arborescens

“§” spiral thickenings.
: “Z” spiral thickenings.
: Almost horizontal thickenings.
. Swirled thickenings.
. Other.

w N »
osm



888 EEXFRETHERTIRHE H446E H45

DHRAIBED B AH AL Table 17 R ¥ h T\ 5, —BEFERAOLRAILEDHH %,
SHRA, ZHRA, REEHE, >TEER ZOMO5202 4 7RGELE, TXTOE
BFERIZSHLRALLDLEVHD6HE, S, ZLRATMALXLObD58, SHLBALST
FERELO0DDIE S, ZHRARDITEERELOLD2/, S, EEWR, S>TIiC
ROBAZLOID1IE, BEEALRORALEDOLE S ObD3IE, ToOMIETH-T,

3.3.5 HEAIREHLEELLVEE

LRABEBEIN - oBEZ30F, 418, S08TH5, “hbokfEs Table
18 T, o8, v -i+$ (Theaceae) D Schima O 2B TILEBTEROBRT ORI LR AL
ENFEL.

Table 18. Species without spiral thickenings

Family Species
Apocynaceae Alstonia scholavis (LINN,) R. BR.
Betulaceae Alnus nepalensis D. DON

Betula albo-sinensis BURKILL

Betula alnoides BUCH.-HAM.
Bignoniaceae Stereospermum tetragonum (WALL.) DC.
Bombacaceae Bombax ceiba LINN,
Burseraceae Garuga pinnata ROXB.

Caesalpiniaceae
Combretaceae

Euphorbiaceae

Cassia siamea LAMARCK.,

Terminalia belericoides

Terminalia myriocarpa HUERCK. et M.-A.
Sapium sebiferum (LINN,) ROXB.
Macaranga denticulata (BL.) MUELL.-ARG.
Cleistanthus saichikii

Fagaceae Quercus aquifolioides REHD. et WILS. in SARG.
Quercus yunnanensis FRANCH.
Quercus acutissima CARR.
Flacourtiaceae Gynocardia odorata R. BR. in ROXB.
Guttiferae Calophyllum polyanthum WALL, ex CHOISY
Lauraceae Cinnamomum camphora (LINN.) PRESL.
Lythraceae Lagerstroemia tomentosa FRESL.
Magnoliaceae Talauma gitingensis ELM.
Meliaceae Chukrasia tabularis A. JUSS. var. velutina (WALL.) KING
Toona ciliata ROEM.
Toona ciliata var. yunnanensis (C.DC.) C. Y. WU
Mimosaceae Acrocarpus fraxinifolius ARN. ex WIGHT
Albizia lucidior (STEUDEL) I. NICLSEN
Myrtaceae Syzygium szemaoense MERR. et PERRY
Nyssaceae Comptotheca acuminata DECNE
Oleaceae Fraxinus floribunda WALL. in ROXB.
Papilionaceae Dalbergia szemaoensis PRAIN.
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Family Species
Dalbergia polyadelpha PRAIN.
Erythrina lithosperma Bl ex MIQ.
Rubiaceae Anthocephalus chinensis (LAM.) RICH. ex WALP.
Gardenia jasminoides (LINN.) ELLIS
Salicaceae Populus yunnanensis DODE
Populus haoana CHENG. et C. WANG
Salix balfouriana SCHNEID. in SARG.
Sabiaceae Meliosma cuneifolia FRANCH.
Saurauiaceae Saurauia tristyla DC.
Sapotaceae Pouteria grandifolia (WALL.) PIERRE
Sonneratiaceae Duabanga grandiflora (ROXB.) et DC. WALP,
Sterculiceae Pterospermum lauceaefolium ROXB.
Theaceae Schima argentea PRITZ.
Schima wallichii (DC.) KORTH.
Ulmaceae Aphananthe cusptdata (BLUME) PLANCH. in DC.
Trema orientalis (L.) BLUME
Verbenaceae Gmerina arborea ROXB.
Vitex quinata (LOUR.) WILL.
Callicarpa arborea ROXB.
Callicarpa poilanei P. DOP.
336 B #

1) HEARNOEE. 21 HEOETERCLRABEXRD b, FhHDLRA
JEREOEEREL D, LRABERTRTCOETFERCFETH»LO@HIIRELZEE L&
BAREN—HOEEERCHFET S0 GHTRIEE widbhic, BRERET- B
#, EEEM 9 EF7E (8% KHRABELBD LR, BHFH TIX32 8+ 14 8 (4%
Thoteo BEHOFTVEEERCORAREDOHELET HEBEOEE RS, LRAREINFE
ELRRVWHDIR30FH4 BESOWETH 5,

2) HLEAIREORE LRARERZEBEROEX, K, HMRBRUHEHAEEC XD,
BERLIOLEHAAIObLY, ERXTOBE, K&, MRoH—HLbeAFTRO—FEM X
DHANLES D AR L DETE LI, TORREYELDBHLERDI >R,

(@) FTRTCOEBFERCOLRABELFET S IO

BFECHANR 011 E2E BECAHAMNRZIO-1IH1IELIE BEELLDL
BRI ONBELTIRUAZG O3 3EIE BHTHANKLLO L THALS OBEE
TH5L0-2M2E2%, BHCHAINARLO-1R1E1E BHECAHANLL D353
B3,

(b) —MOEEERZORALENFLETSLD

FECHANR LD LBH A HA L 028 2B 38E, HE BB LIONEEL,
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WTERBARBEAR b0 18 1B 18 BERCTHANL D25 EE

3) LEAIRMOTEER. HeAEEOHMRBOERR—FRAOEEOE & BIRAL
5 LB, d5VEAROEHIAZVEAMCRD LI, —#ic, EHOKETK
BHORAREZED bR, FBRHABTHOETCIBHCTHULLRARED, Bt
DONEECIIFE RS RAEERRD b, bR ABEDOHBOERIEADOFHE LB
BIRA D B b D LEARM RV DDOEFHRED bht, BILOEF, &<k VREANESE
LT3 EZATHLRABED LR AF A Eb-Teh, BEBCHEHEALL Y T5HENHE
Xhize BRAREELTUWEWIEERZEAO LT THIci-s T3 Z @D bR, bR
AMEBEOHEI LR AIEEORZEDORE LBIRED 5,

4) HEARENFM, S, ZHA, 5TEER GERE ZTofsEIh3, b
RAREOCHFENRZD LI 21 BERIRO X 5 i bivis,

SHEARLDLD-6%, S, ZHHLRAZLDLD-5H, SHBALITEXRO R
AR EObD2%, S, ZEAHLRARVI TEERORAR DD D2M, BEEEKRD
BAXLOL D3/, ToOfl41E,

4, # L]

4,1 SIRIEEOETREMHMEOTEEISE

AFERCTHAGERSZ, RBRIE LTEFR AT L OB AROREAM N T bR
EXhLDOTHD, Linl, HEABEOFZIHELSBOREROLHAVCBEL DS
2, ThEDOBATIAMANFTTIC OV THRERT -, Ho T, BEBLITNTHAOR
BHBTH D, BORHERIMBEENRLREL T2 #H OBEEOBHiEE DY
LBLTWBEELZTIV,

¥, HREFRBECOVTCAELR Y EEOBEEI LEE I WA oW THERT-
edy, HEBROERBCIVEBCI > TR 1BHOAD DD B, LirL, BHEOBEGEILLE
HEINLABTE, BOohBESERCBEROZRIFRLERD ORI o1, #- T, &BE
R THE L ERIHEMBEORTEEMBEE OB BOBBRREE R L T2 LisHR
Ihb,

Table 19 (ZABFE TR 39 £l 59 B 71 MEOEEFEEHIEE O BRI L B

Table 19. Micromorphological characteristic features on vessel wall modifications in Yunnan hardwoods

it Perforation Spiral
Species Pitting Plate thickening
VWV VR  Ves S Sca M Al Some
Pistacia weinmannifolia 3 4 — O — — - PIL LI
Alstonia scholaris 3 7 1.C O — — - —
Acer forrestis 3 7 — O - - LR.LI -
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Species

Pitting

Perforation
Plate

Spiral

thickening

Vv

VR

Ves

Sca

All

Some

Alnus nepalensis

Betula albo-sinensis
Betula alnoides

Catalpa duclouxii
Stereospermum tetragonum
Bombax ceiba

Garuga pinnata

Cassia siamea
Terminalia belericoides
Terminalia myriocarpa
Euonymus yunnanensis
Rhododendron rubiginosum
Sapium sebiferum
Macaranga denticulata
Baccaurea ramiflora
Cleistanthus saichikii
Mallotus philippinensis
Quercus aquifolioides
Quercus yunnanensis
Quercus acutissima
Gynocardia odorata
Calophyllum polyanthum
Litsea glutinosa
Cinnamomum Camphora
Lagerstroemia tomentosa
Magnolia heplapeta
Michelia alba
Paramichelia baillonii
Talauma gitingensis
Crukrasia taburaris var. velutina
Melia toosenden

Melia azebarach

Toona ciliata

Toona ciliata var. yunnanensis
Acrocarpus fraxinifolius
Albizia lucidior
Syzygium szemaoense
Comptotheca acuminata
Fraxinus floribunda
Dalbergia szemaoensis
Dalbergia polyadelpha

3.4
3.4

W W W W

w2 (%] w
w W w
- Lo Lad

= = e 0 W W W W W W W W W W

(%]
w -
=

3.4
3.4
3.4
3.4

LW W W W W

R - T I R SIS T T, B SCR JCRY JOSR JORRY USRS B S B S NCRR S, S SO S SRS RS = - L S BTSSR = S NN U e IR B BN R |

OO0 O0OO0OO0OO0O0OO0 |
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OO OO000OO0O0

o O O
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. Perforation Spiral
Species Pitting Plate thickening

VV VR Ves Sca M All Some

Erythrina arborescens 3.4
Erythrina lithosperma 3.4
Sorbus thibetica

Cerasus clarofolia

Malus rockit

Anthocephalus chinensis
Gardenia jasminoides
Populus yunnanensis
Populus haoana

Salix balfouriana

Anytera littoralis

Pometia tomentosa
Meliosma cuneifolia
Saurauia tristyla

Pouteria grandifolia
Duabanga grandifiora
Plerospermum lauceaefolium
Schima argentea

Schima wallichii

Tilia chinensis

Tilia paucicostala
Aphananthe cuspidata 3.4 1.2.
Trema orientalis
Gmelina arborea
Vitex quinata
Callicarpa arborea
Callicarpa poilanei

1.B - — LI -
1.A.B. — — — -

— — LR.LI —

1.C
1B

w
T W W W W W W W
-
ONONCHONONONONORCRONORORE"
!
I
|
|

w
.

Lo W = = W W W NN N

- —  PLU —

I
!
O O
O O
|
|

I
|
|
|

=S
)
o
O OO
I
I
I
|

|
|

O O

7
7
7
7
7
7
7
5
5
5
7
7
5
8 J—
6
2
7
3
3
5
5
2
2
5
5
5
7

W W L W W
|
[ONCHRONONONCNONG)
|
o
|
'

#

%

Pitting :

VV : intervascular pitting

(1: Scalariform pitting 2: Opposite pitting 3: Alternate pitting 4: Coalescent aperture)

VR : Ray-vessel pitting

(1: Elongated elliptic pits in a palisade-like arrangement. 2: Intermediate pitting between
palisade-like and irregular arrangements. 3: Scalariform pitting 4 : Intermediate pitting
between scalariform and opposite. 5: Elliptic pits in a horizontal arrangement 6: Elon-
gated elliptic pits in an irregular arrangement 7: Alternate pitting 8: Opposite pitting)
Ves: Vestured pitting

(1: All of pits are vesturing 2: Some of pits are vesturing A, B, C,D. E: Type of vesturing
in intervascular pitting. See Fig. 4)

Perforation plate :

S: Simple Sca: Scalariform M: Multiple

Spiral thickening :

All: Spiral thickenings are present in all the vessel members

Some : Spiral thickenings are present in some vessel members

(P Prominent S. T. L: Light S.T. R: Regular S.T. I: Irregular S.T.)

: Absent O: Present
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EBELLLOTHS, BEINBHBESOBEHVBOKE XL X5 2 &k iRk
RTHZELIRETHD, Lirl, BOhABEREEMLL, < orDs A 7al}, BE
BEfidE oM RSB CEEL 1.,

4.2 HEERIEAMGE ORI

1) Tablel9ick 3 &, $3M OEEEGHEEIIBAOKBOBEIED b i,
¥, A—BAOHEROERISEMERIRIA TV SHRBLLRADLIEBELD-
72

Betula o> 2 8, BHLILERT, HEADTHS (Photo 78), ¥AFIRIIFEEREA
M TH D (Photo 11), HLRAIEIHHT L bBDbAIN, O 2BEIXAED Betula I
BEobDLFIERA L THH (Ohtani 1983),

Terminalia O 2 & T, VVEHLRZ, TERTRZAF¥v—0NRBEL, VVEHLDOSR
F v — FEEHLO £ 1 71X DETH % (Photo 113,114,115), VR BEFLIAHAcE ST, —H
MBRAF v — VEHTH5 (Photo 128), BAHRIIERAAR TS 5, HRABEIFEEL
T, 2EEMOZENIRAF v — FELOMMAE B S5 505 (Photo 114, 115),

Quercus O 3 BETIX VR BB HRECFIZ LT\ 5, (Photo 82,83), 3L L g
AT, BRABENRBEL T, Quercus DZ DL 5 wBMIIAEAD» o HEBIERIU
THDH (BHr 1985),

Melia © 2 fECit, VVEALRILERT, VRELIKFERESTH S, CAFARIIHE
BAAT, 3¢S0, BERLEBEBLZLTWALRARETH S, 2HEL LB
T, EHOXEFCISRABENGEIR TV WY, BHCEELRLLARENED S
hic, £DiRd, BBRMOBITHCH « Bk sR ARENRE X (Photo 160~164),

Toona D 2 T, VVEARKTEROEEAD T, VREAXIVVEALOTRELL
TW5, BAARBERAATH S, HRAIBEIREL TTEv,

Dalbergia © 2 & T3, BEAOHWRBIZER L THo%, VVELRETEREFIL,
RAF v — VEATH o7 (Photo 99,122,123,124), <A F + —i3, RAOFABCITRAEL
Tfedrotedd, BABIIREL T, ¥4, D. szemaoensis TN OBHEI AT
Wiedy, D. polyadelpha TREBCHAI ORI R Tt ot, Lichis T, HiEERM
TRRF+ —DEFRENRL-> T icd, SHLEBRHRYET S,

Erythrina D 2 @13, BEHLOBRBIBERLTH B, VV + VR « VPEA IR
F¥— VEATHS, HEHOBME LT, E. arborescens (I1BEORAF»— VEHZ Y
2D, E. Lthosperma it A L BEoDR 25+ — FEBEH Y 4> (Photo 97,98, 100),

Populus @ 2 &3, VV BEHLILERT, VREBEFKFEIRESCHS (Photo 90), #
AARBERAILTH D, LRAIEREIHEEL S CBEIhR,

Schima © 2 M ic13, FEBYBEFL (Photo 74, 80, SD SRR AL L B R AINBE I hic
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(Photo 61~65), &¥AMERFELEL e\, S. wallichii T, HBHRAAOHEL 1Y
B EATWS, 2EEDRBR LD -t BEROERLID -7,

Tilia D 2 Tix, VVEF, VREALIZAUEBELTVW, 2AALEEAHR
Tled, 2EEOEENHHMICRAIRETH S, 2HEL ICHFECRANRORARER
BiZs X hi- (Photo 136,137), 4MBE I hic Tilia D hbDEBHRIIBAD >+ 7+ (T.
japonica) ¢ BRIERIUTH %,

Callicarpa © 2 T3, BRAADOEL, —20RAAKRKC 2, SEOXXREANRD
BEHABAAE LD, RAAKROHEIIFE LR L TH -7 (Photo 40,41,42) 4, VREEAD
MR ERNBE I (Table19),

LLE, BEL-EEAT 10 B WTBADKECES R X UR—REACHEROZE
REBOOIRBHRBIOVTELL, L BREROWTL SEEEREZSPLIEE, £
RFEM R, ORHEEYET 5L Bbh 5,

4.3 HAIR, B3I >HAEEMOMGR
1) RIXFv— FEANFE L BILOTE L DR

BERINCARARF» — FEHLLEOBETIY, VVBHLRLTRXF+—VEATH- 12
2, VR, VPEHRZELMWMNRRRAF + — VELTHIEBEL—HIHRF+ - VEATHHH
EOHARD ot ThiE, _AF+—DOREIBRILOWBLEBELBRADLILLTH S,
PEEM O VV BEfLic, KER, BERERTIRO 3 ONBEI i, <AF+— FEBEHD
REBTEROBEILFTH -1, BBRREMFIRO S DRERAF » —HBREL T d -
Teo RAF v — FVEHAVIFET HHBE, VVEAL VR - VPEANBZERIUHREEZL T3
BifETi, VV - VR » VPEHOFTRTHARAF+»— VEHTH D, KFERESEAHAT
EL5022o084147DVR - VPEALZIVWAWAREREOLOBRFET S, BEILGORE
CHLBEERDIONOEEAIDOETRARIOND D, “AF+—DOREIEHCLEATY
%o

RRF v —BRBEAROFFROBENEECHOIPEVELRIZI S REL TV B4, B
ABOEROBEVLBECHOBRKE REACIREL T RVWERARED bhi,

2) NRAFy—FEILELNRFv— FEAILIRE DOBIFE

RRAF+— VEHLRRAF v+ — FRAANES BRI h Dl Gardenia  jasminoides

(Rubiaceae) DHZHTH o7z, Lrd, LOMONAF » — FEAYEORBILINAF +—
FRAABRDBBEI WA T, COBEXRB L, “AF+r—FRAAROHBHIZRR
F v — FEEFLLBARM I & E 2 BB, Ohtani (1987) & Meylan - Butterfield (1980) ®#k
& X 5L, Gardenia jasminoides BB L T\ 57 » xF (Rubiaceae) DftinifEicd <2
F v — FRABRVPBEREIh TV 5,

3) FEEXEE3 X BEERE AR & BAGR
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REEREA Y OMEL MR AARIRD bhi, BEREALEOBE s v vEH
(Magnoliaceae) D4 B4 B L Y "*BDO 1B 2ETH 5, Michelia alba, Paramichelia
baillonii, Talawma gitingensis (3FEBRC AT O L X B2, BB D Magnolia heptapeta 13,
BB AADBRILERALGFESTVE, Lil, T0X) LB AHDO ETORKELIX
Ui BCR ORI RO b O BB I hic & & IZFREL- (Photo 18,21), —#iz, ®AHD
FTEEL DB S DOIBLOBRIE—RED : 7 v 7 4 TYARKRSTWBH, RichicHinc
TEEABENZRD b i, Schima argentea & Schima wallichii D 2 BT AFLL £ R A
HEuRFo20, KIS IEREAATHS,
1) HHARREEEES EORBR

~ 5% (Rosaceae) ® Malus rockii (Photo 158,159), + v & 4 7+ %l (Euphorbiaceae)
D Baccaurea ramifiora (Photo 171) BB I bR AEREIEA X IZIATCLETRED &
SiIpMEL, MElkL T35, Ohtani (1983) &b, DX 5 bR ABBIXREAEDY ¥
¥ (Deutzia crenata) 72 & 11 BEHFET 5 LREZ AT 5,

HRAEED HRAHEOBLPEEE~DOHKIL, VREAOTELEL TV HHIKRTEE
AERND D, b, Sorbus thibetica %2 Acer forrestii s &gl bk (Photo 145,147,
148),

AL SEM & » 11 EOEHELERM OEETREHBEOREN LHER LYWL L
CLicbDThh, EBHOBMBELRATIMROE S THH, KR TR, REREFE
FEHETHD o Tl L OBMEHELY =R THCEE L, LK, §F TRERMET
BERTIX M- ERFIRBEL, W OrDFLVEBELXHELLC L, PRI L -
THE SR ARBIAM OB S X 2BERIOFTEEE L TRB LT,

#3,000 D5 LELRTVEEBHO Y B, TERERM OB OV TORBRIHRE
Zr b REBN, BEri o on€, HEEEBMHEELNOBET OV THBEYHR
BBLENRDD, EEOHELRIILD - LEL OEBHOABBELYTEL, ThbHOBEMEBED
BRErEHTII LTS,

R, KRIERRORE L HEORLCEY HEE, SRR PEMFERERVE
YWRFTOE Bidk, FEBEREROEEEEEE, FEEDEE, F EDF, PEHIFR
EEAGHYRRT OBHFFEINRE, EHANENFROBR Y RALIEMIL, TJE
HOBEERT S,
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Summary

The micromorphology of vessel wall modifications was observed in 71 species, 59 genera and
37 families (Table 1) of Yunnan native hardwoods using SEM. The present SEM observations
revealed aspects of the micromorphology of vessel wall modifications which had not previously
been described and also confirmed findings already established at the light microscopic level.

Wood samples were obtained from living trees grown naturally and/or the wood sample
collection of the Kunming Institute of Botany, Southwest Forest College and the Forest Institute
of Yunnan (Table 2). All of the small blocks were taken from the outer sapwood. The various
surfaces of the blocks to be observed, mainly longitudinal radial surfaces, were prepared by
cutting using a microtome with a single edge blade, and by splitting. Specimens were attached to
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a brass standard stub with an electrically conductive adhesive. They were coated with carbon
and gold while being rotated in a high-vacuum evaporation unit. Observations were made with
a JSM-35CFII scanning electron microscope at 15kV.

In order to analyze the observations made on the micromorphology of vessel wall
modifications, each of the modiflcations was divided into several types on the basis of certain
micromorphological criteria. Based on the occurrence of each of these types of modification
within a species, a classification scheme consisting of several groups was developed.

Perforation plates were divided into three types, i.e., simple, scalariform and multiple (Fig.
2). Based on the occurrence of these types within a species, the species examined were classified
into the following six groups (Table 3): (1) 50 species (41 genera, 28 families) having exclu-
sively simple perforations (Table 4, photos 5-10), (2) 6 species (5 genera, 2 families) having
exclusively scalariform perforation plates (Table 5, photos 11-16), (3) 2 species (2 genera, 2
families) having simple and scalariform perforation plates (Table 6, photos 17-24), (4) 6
species (5 genera, 4 families) having simple and multiple perforation plates (Table 7, photos
25-42), (5) 6 species (5 genera, 5 families) having scalariform and multiple perforation plates
(Table 8, photos 43-65), (6) 1 species having simple, scalariform and multipl perforation
plates (Table 9, photos 66-69).

Mismatching and combination perforation plates occurred in most woods having more than
one type of perforation plate. They were found in some winding, short vessel members in 15 of
the species examined. Morphological variations in the perforation plates were related to the
shape of vessel members in 4 of the 15 species and to the position of vessel members in the growth
rings in 2 of the 15 species, but showed neither relation in the other 9 species.

Observations of the pits were made on the basis of their arrangement and the morphology of
vestured pits. The arrangement of VV pitting was divided into three types: i.e., scalariform,
opposite and alternate pitting (Fig. 3). Based on the arrangement of VV pits within a species,
the species examined were classified into following three groups (Table 10): (1) 6 species (5
genera, 2 families) having scalariform pitting (photos 71-75), (2) species (2 genera, 2 fam-
ilies) having opposite pitting (photo 70), (3) 63 species (52 genera, 32 families) having alter-
nate pitting (photos 76-78). VR pits were divided into six types: i.e. alternate, opposite,
scalariform, palisade-like, horizontal and irregular pitting (Fig. 4). Based on the arrangement
of VR pits, (excepting alternate and opposite pitting which were similar to the VV pitting) the
species examined were classified into the following six groups (Table 11): (1) 3 species (1
genera, 1 family) having palisade-like pitting (photos 82 and 83), (2) 4 species (4 genera, 3
families) having both palisade-like and irregular pitting (photos 84-86), (3) 6 species (5 gen-
era, 2 families) having scalariform pitting (photos 79-81), (4) 3 species (3 genera, 3 fam-
ilies) having intermediate pitting between scalariform and opposite (photos 87 and 88), (5) 21
species (18 genera, 12 families) having horizontal pitting (photos 89 and 90), (6) 6 species
(6 genera, 6 families) having irregular pitting (photos 91-93).

Based on the presence or absence of vestured pits within a species, the species examined were
classified into three groups (Table 12): (1) 11 species (9 genera, 6 families) having exclu-
sively vestured pits (photos 94-124), (2) 5 species (4 genera, 4 families) having vestured and
non-vestured pits (photos 125-135), (3) 55 species (46 genera, 28 families) having non-ves-
tured pits. Vestured VV pits were divided into five types from differences in the degree of
extension and in the position of vesturing within a pit (Fig. 4), and the species having vestured
pits were classified into five subgroups based on the occurrence of these types (Table 13).
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Vestured and non-vestured VR pits were found in 5 species (4 genera, 4 families). Vestures
were found in smaller pits having a prominent border, but not in larger ones having a less distinct
border.

Based on the occurrence of spiral thickenings within a species, the species examined were
classified into the following three groups (Table 14): (1) 12 species (11 genera, 8 families)
having spiral thickenings in all of the vessel members (Table 15, photos 136-153), (2) 9 species
(7 genera, 6 families) having spiral thickenings in some of the vessel members (Table 16,
photos 154-177), (3) 50 species (41 genera, 30 families) having no spiral thickenings in all of
the vessel members (Table 18).

Spiral thickenings were divided into four types on the basis of the degree of their development
and the regularity of the height, width and spacing of their ridges and in their helical direction, i.
e., regularly prominent, irregularly prominent, regularly nonprominent and irregularly non-
prominent spiral thickenings (Fig. 5). Based on the occurrence of these types within a species,
the groups (1) and (2) described above were classified into six and three subgroups, respectively
(Tables 15 and 16). Moreover, the species having spiral thickenings were classified into six
groups based on the helical direction of their spiral thickenings (Table 17).

The characteristic micromorphological features of the perforation plates, pits and spiral
thickenings in Yunnan native hardwoods are summarized in Table 19.

Explanation of photographs

Photo 1. Forest of Lijiang in Yunnan province. (Photo by Wu. 1985)

Photo 2. Forest of Kunming in Yunnan province.

Photo 3. Tropical rain forest of Xishuangbanna in Yunnan province.

Photo 4. Massive buttress roots of Erythrina growing in the tropical rain forest of Xishuangbanna in
Yunnan province.

Photo 5. Lilsea glutinosa C. B. ROB, Simple perforations. 130X

Photo 6. Lifsea glutinosa C. B.ROB. A simple perforation with bordered rim. 365X

Photo 7. Gardenia jasminoides (LINN.) ELLIS A simple perforation with vestures. 2500 X

Photo 8. Gardenia jasminoides (LINN.) ELLIS Portion of the simple perforation with vestures.

7200 X

Photo 9. Gardenia jasminoides (LINN.) ELLIS A simple perforation without vestures. 2200 %

Photo 10.  Salix balfouriana SCHNEID. in SARG. An unusual simple perforation. 830X

Photo 11.  Betula alnoides BUCH.-HAM. Scalariform perforation plates. 170X

Photo 12. Betula alnoides BUCH.-HAM. Portion of a scalariform perforation plate with many
branched bars. 220X

Photo 13.  Betula alnoides BUCH.-HAM. Portion of a scalariform perforation plate with branched bars.
170X

Photo 14.  Michelia alba DC. Scalariform perforation plates. 300X
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Paramichelia baillonii (PIERREDHU A scalariform perforation plate, showing the scalar-
iform pitting above and below it. 330X

Talauma gitingensis ELM. Portion of a scalariform perforation plate. 650X

Magnolia heptapeta (BUCHOZ.) DANDY Simple perforations. 170X

Magnolia heptapeta (BUC'HOZ.) DANDY Portion of a simple perforation, showing the oppo-
site pitting beside perforation plate. 240X

Magnolia heptapeta (BUC'HOZ.) DANDY Portion of a scalariform perforation plate. 830 %
Magnolia heptapeta (BUC'HOZ.) DANDY Portion of a simple perforation. 550 X

Magnolia heptapeta (BUC'HOZ.) DANDY Portion of the intermediate form between pitting
and perforation showing the microfibrillar webs in the openings. 2000 X

Vitex quinata (LOUR.) WILL, A scalariform perforation plate. 450X

Vitex quinata (LOUR.) WILL, A scalariform perforation plate. 500 X

Vitex quinata (LOUR.) WILL. A close-up view of photo 22. 1200 X

Stereospermum tetragonum (WALL.) DC. Portion of a multiple perforation plate. 830X
Stereospermum tetragonum (WALL.) DC. Portion of a multiple perforation plate. 2100X
Gmelina arborea ROXB. Simple and multiple perforations in the cross section. 65X
Gmelina arborea ROXB., Simple and multiple perforations in the radial surface. 100X
Gmelina arborea ROXB. A multiple perforation plate. 130X

Gmelina arborea ROXB. A close-up view of photo 29. 2000 X

Sorbus thibetica (CARDOT) HAND.-MAZZ. Simple perforations and a multiple perforation
plate in the surface (radial). 300X

Sorbus thibetica (CARDOT) HAND.-MAZZ. An irregular simple perforation. 2500 X

Sorbus thibetica (CARDOT) HAND.-MAZZ. A multiple perforation plate. 2000 X

Sorbus thibetica (CARDOT) HAND.-MAZZ. A multiple perforation plate. 2500 %

Gynocardia odorate R.BR.in ROXB. Simple perforations. 130X

Gynocardia odorata R.BR.in ROXB. Portion of a simple perforation showing the small
openings beside it. 450X

Gynocardia odorata R.BR.in ROXB. Portion of a multiple perforation plate with irregular
openings. 580 X

Gynocardia odorata R.BR.in ROXB. Portion of a multiple perforation, having many open-
ings around a large one. 1300 X

Gynocardia odorata R. BR.in ROXB. Simple to multiple combination perforation plates in a
short and winding vessel member. 330X

Callicarpa arborea ROXB. Simple perforations. 200X
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Photo 41.
Photo 42.
Photo 43.

Photo 4.

Photo 45.

Photo 46.
Photo 47.
Photo 48.

Photo 49.
Photo 50.
Photo 51.
Photo 52.
Photo 53.

Photo 54.
Photo 55.

Photo 56.
Photo 57.
Photo 58.

Photo 59.

Photo 60.
Photo 61.
Photo 62.
Photo 63.
Photo 64.

Photo 65.
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Callicarpa arborea ROXB. An unusual multiple perforation plate. 710X

Callicarpa poilanei P.DOP. An unusual multiple perforation plate. 220X

Comptotheca acuminata DECNE. Scalariform perforation plates in earlywood and multiple
perforation plates in latewood. 80X ‘

Rhododendron rubiginosum FRANCH. Scalariform perforation plates in earlywood and a
multiple perforation plate in latewood. 210X

Comptotheca acuminata DECNE Scalariform perforation plates in earlywood and a multiple
perforation plate in latewood. 300X

Comptotheca acuminata DECNE Scalariform perforation plate in earlywood. 200X
Comptotheca acuminata DECNE Portion of a multiple perforation plate in latewood. 750 X
Rhododendron rubiginosum FRANCH. A scalariform perforation plate in earlywood and a
multiple perforation plate in latewood. 500 X

Rhododendron rubiginosum FRANCH. A multiple perforation plate in latewood. 1100 X
Meliosma cuneifolia FRANCH. Scalariform perforation plates. 290X

Meliosma cuneifolia FRANCH. Scalariform perforation plates. 270X

Meliosma cuneifolia FRANCH. A scalariform perforation plate with branched bars. 450 X
Meliosma cunetfolia FRANCH. Intermediate form between scalariform and muitiple perfora-
tion plate. 550 X

Meliosma cunetfolia FRANCH. Portion of a multiple perforation plate. 550X

Meliosma cuneifolia FRANCH. Portion of a multiple perforation plate showing the
microfibrillar webs. 1800 X

Saurauia tristyla DC. A scalariform perforation plate. 260X

Saurauia tristyla DC. Portion of a multiple perforation plate. 1300 X

Saurauia tristyla DC. Intermediate form between scalariform and multiple perforation
plates. 300 X

Saurauia tristyla DC. A mismatching perforation plate in short and winding vessel member.
270X

Saurauia tristyla DC. A higher magnification view of the plate in photo 59. 2500 X

Schima argentea PRITZ. A scalariform perforation plate. 330X

Schima argentea PRITZ. A multiple perforation plate. 450X

Schima wallichii (DC.) KORTH. Portion of a scalariform perforation plate. 330X

Schima wallichii (DC.) KORTH. Portion of a mismatching perforation plate in small vessel
member. 270X

Schima wallichii (DC.) KORTH. A close-up view of photo 64. 1300X
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Baccaurea ramiflora LOUR. Simple perforations. 300X

Baccaurea ramiflora LOUR. An unusual simple perforation. 830X

Baccaurea ramiflora LOUR. A multiple perforation plate. 650X

Baccaurea ramiflora LOUR. Portion of a scalariform perforation plate. 330X

Saurauia tristyla DC. Inner surface of vessel wall showing opposite pitting. 2200 X
Magnolia heptapeta (BUCHOZ.) DANDY. Inner surface of vessel wall showing scalariform
pitting. 1000 X

Paramichelia baillonii (PIERRE) HU Inner surface of vessel wall showing scalariform
pitting. 80X

Michelia alba DC. Inner surface of vessel wall showing scalariform pitting. 330X

Schima wallichii (DC.) KORTH. Inner surface of vessel wall showing scalariform and
opposite pitting. 200X

Magnolia heptapeta (BUCHOZ.) DANDY Inner surface of vessel wall showing intermediate
form between scalariform bnd opposite pitting. 410X

Sapium sebiferum (LINN.) ROXB. Inner surface of vessel wall showing coalescent apertures
of alternate pitting. 1300X

Aphananthe cuspidata (BLUME) PLANCH. in DC. Inner surface of vessel wall showing
coalescent apertures of alternate pitting. 2300 X

Betula albo-sinensis BURKILL Inner surface of vessel wall showing coalescent apertures of
alternate pitting. 3300 X

Magnolia heptapeta (BUC'HOZ.) DANDY Inner surface of vessel wall showing scalariform
and opposite pitting. 330X

Schima argentea PRITZ. Inner surface of vessel wall showing scalariform pitting. 300X
Schima wallichis (DC.) KORTH. Inner surtace of vessel wall showing scalariform pitting.
100 X

Quercus acutissima CARR. Inner surface of vessel wali showing palisade-like pitting. 170X
Quercus yunnanensis FRANCH. Inner surface of vessel wall showing palisade-like pitting.
1300 X

Duabanga grandifiora (ROXB.) et DC. WALP. Inner surface of vessel wall showing palisade
-like and irregular pitting. 260X

Trema orientalis (I.) BLUME Inner surface of vessel wall showing palisade-like and irreg-
ular pitting. 670X

Calophyllum polyanthum WALL. ex CHOISY Inner surface of vessel wall showing palisade

-like and irregular pitting. 250X
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Photo 87.

Photo 88.

Photo 89.

Photo 90.
Photo 91.

Photo 92.

Photo 93.

Photo 94.

Photo 95.

Photo 96.

Photo 97.

Photo 98.

Photo 99.

Photo 100.

Photo 101.

Photo 102.

Photo 103.

Photo 104.
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Pistacia weinmannifolia J. POISSON ex FRANCH. Inner surface of vessel wall showing inter-
mediate form between scalariform and opposite pitting. 580X

Garuga pinnata ROXB. Inner surface of vessel wall showing intermediate form between
scalariform and opposite pitting. 500 X

Gynocardia odorvata R. BR.in ROXB. Inner surface of vessel wall showing horizontal pitting.
330x

Populus yunnanensis DODE Inner surface of vessel wall showing horizontal pitting. 1000 X
Aphananthe cuspidata (BLUME) PLANCH. in DC. Inner surface of vessel wall showing ir-
regular pitting. 360X

Duabanga grandifiora (ROXB.) et DC. WALP. Inner surface of vessel wall showing palisade
-like and irregular pitting. 540X

Macaranga denticulata (BL.) MUELL.-ARG. Inner surface of vessel wall showing irregular
pitting. 460X

Cassia siamea LAMARCK. Vestured intervascular pits in the wall of a vessel member viewed
from the lumen side. 260X

Cassia siamea LAMARCK. Vestured intervascular pits in the wall of a vessel member viewed
from the outer surface. 3700X%

Cassid siamea LAMARCK. A longitudinal cut through the walls of two adjacent vessel
members showing the position of the vestures within intervascular pits. 5000 X

Erythrina lithosperma. Vestured intervascular pits in the wall of a vessel member viewed
from the lumen side. 3000 X

Erythrina lithosperma. Vestured intervascular pits in the wall of a vessel member viewed
from the outer surface. 2900

Dalbergia polyadelpha PRAIN. Vestured intervascular pits in the wall of a vessel member
viewed from the lumen side and outer surface. 1700 %

Erythrina arborescens ROXB. Vestured intervascular pits in the wall of a vessel member
viewed from the outer surface. 2900 X%

Albizia lucidior (STEUDEL) I. NICLSEN Vestured intervascular pits in the wall of a vessel
member viewed from the lumen side. 4200 X

Albizia lucidior (STEUDEL) I. NICLSEN Vestured intervascular pits in the wall of a vessel
member viewed from the lumen side. 5000 X

Albizia lucidior (STEUDEL) 1. NICLSEN Vestured intervascular pits in the wall of a vessel
member viewed from the outer surface. 6000 X

Alstonia scholaris (LINN.) R.BR. Vestured intervascular pits in the wall of a vessel mem-
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ber viewed from the lumen side. 5900 X

Alstonia scholaris (LINN.) R.BR. Vestured intervascular pits in the wall of a vessel mem-
ber viewed from the outer surface. 4200 X

Cleistanthus saichikii. Vestured intervascular pits in the wall of a vessel member viewed
from the lumen side. 4000 X

Cleistanthus saichikii. Vestured intervascular pits in the wall of a vesse!l member viewed
from the outer surface. 4200 X

Svzygium szemaoense MERR. et PERRY Vestured intervascular pits in the wall of a vessel
member viewed from the lumen side. 4500

Syzygium szemaoense MERR. et PERRY A longitudinal cut through the walls of two adjacent
vessel members showing the position of the vestures within intervascular pits. 3300X
Syzygium szemaoense MERR. et PERRY A vestured intervascular pit in the wall of a vessel
member viewed from the outer surface. 8300

Anthocephalus chinensis (LAM.) RICH ex WALP. Vestured intervascular pits in the wall of
a vessel member viewed from the lumen side. 4000 X

Anthocephalus chinensis (LAM.) RICH ex WALP. Vestured intervascular pits in the wall of
a vessel member viewed from the outer surface. 4200X

Terminalia belericoides. Vestured pits without vestures from the margin of the inner aper-
tures on the pit borders. 5000 X

Terminalia myriocarpa HUERCK et M.-A. Vestured intervascular pits in the wall of a vessel
member viewed from the outer surface. 3600 X

Terminali belericoides. Vestured intervascular pits in the wall of a vessel member viewed
from the outer surface. 3300

Lagerstroemia tomentosa FRESL. Vestured pits without vestures from the margin of the
inner apertures on the pit borders. 500X

Lagerstroemia tomentosa FRESL. Vestured intervascular pits in the wall of a vessel member
viewed from the outer surface. 3300X

Acrocarpus fraxinifolius ARN. ex WIGHT Vestured intervascular pits without vestures from
the margin of the inner apertures on the pit borders. 1500 X

Duabanga grandiflora (ROXB.) et DC. WALP. Vestured intervascular pits without vestures
from the margin of the inner apertures on the pit borders. 2500 X

Duabanga grandifiora (ROXB.) et DC. WALP. Vestured intervascular pits in the wall of a
vessel member viewed from the outer surface. 5000 X%

Duabanga grandifliora (ROXB.) et DC. WALP. A longitudinal cut through the walls of two
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adjacent vessel members showing the position of the vestures within intervascular pits.
3000 %

Dalbergia szemaoensis PRAIN, Vestured intervascular pits without vestures from the margin
of the inner apertures on the pit borders. 1700 X%

Dalbergia polyadelpha PRAIN. Vestured intervascular pits without vestures from the margin
of the apertures on the pit borders. 1000 X

Dalbergia polyadelpha PRAIN. Vestured intervascular pits in the wall of a vessel member
viewed from the outer surface. 2500 X

Cassia siamea LAMARCK. Vestured pits between vessel and ray parenchyma in the wall of
a vessel member viewed from the lumen side. 3300X%

Dalbergia polyadelpha PRAIN. Vestured vessel to ray parenchyma pits in the wall of a vessel
member viewed from the lumen side. 2300 X

Cleistanthus saichikii. Vestured vessel to ray parenchyma pits in the wall of a vessel member
viewed from the lumen side. 7100 X

Terminalia belericoides. Vestured vessel to ray parenchyma pits in the wall of a vessel
member viewed from the lumen side. 6200 X

Syzygium szemaoense MERR. et PERRY Vestured vessel to ray parenchyma pits in the wall
of a vessel member viewed from the lumen side. 1900 X

Syzygium szemaoense MERR. et PERRY Vestured vessel to ray parenchyma pits in the wall
of a vessel member viewed from the outer surface. 1700 X

Lagerstroemia tomentosa FRESL. Vestured vessel to ray parenchyma pits in the wall of a
vessel member viewed from the lumen side. 3300 x

Duabanga grandifiora (ROXB.) et DC. WALP. Vestured vessel to ray parenchyma pits in the
wall of a vessel member viewed from the lumen side. 3300 X

Duabangd grandifiora (ROXB.) et DC. WALP. Vestured vessel to ray parenchyma pits in the
wall of a vessel member viewed from the lumen side. Arrows show the vestures adhering to
the pit membrane. 2900 X

Cassia siamea LAMARCK. Vestured vessel to axial parenchyma pits in the wall of a vessel
member viewed from the lumen side. 3300 X

Dalbergia polyadelpha PRAIN. Vestured vessel to axial parenchyma pits in the wall of a
vessel member viewed from the lumen side. 2700 X

Tilia chinensis MAXIM. Portion of inner vessel wall showing prominent and regular spiral
thickenings. 1500 X

Tilia paucicostata MAXIM. Portion of inner vessel wall showing prominent and regular
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spiral thickenings. 1300 X

Tilia chinensis MAXIM. Portion of inner vessel wall showing branched spiral thickenings.
2800 X

Tilia paucicostata MAXIM. Portion of inner vessel wall showing the ridges of spiral thicken-
ings. 1500 X

Euonymus yunnanensis FRANCH. Portion of inner vessel wall showing light and regular
spiral thickenings. 1000 X

Cerasus clarofolia SCHNEID. Portion of inner vessel wall showing light and regular spiral
thickenings. 1500 X

Sorbus thibetica (CARDOT) HAND.-MAZZ. Portion of inner vessel wall showing prominent
and irregular spiral thickenings. 550 X

Sorbus thibetica (CARDOT) HAND.-MAZZ. A close-up view of photo 142. 1500 X

Sorbus thibetica (CARDOT) HAND.-MAZZ. Portion of inner vessel wall showing prominent
and irregular spiral thickenings with “S” and “Z” helix. 1300 X

Sorbus thibetica (CARDOT) HAND.-MAZZ. Portion of inner vessel wall showing the spiral
thickenings affected by pitting. 400X

Acer forrestii DIELS Portion of inner vessel wall showing light and irregular spiral thicken-
ings. 660X

Acer forrestit DIELS Portion of inner vessel wall showing light and irregular spiral thicken-
ings. 1500 X

Acer forrestii DIELS Portion of inner vessel wall showing light and irregular spiral thicken-
ings. 1800 X

Pometia tomentose (BL.) TEYSM. et BINN. Portion of inner vessel wall showing irregular
spiral thickenings. 400 X

Pometia tomentose (BL.) TEYSM. et BINN. Portion of inner vessel wall showing light spiral
thickenings. 830X

Pometia tomentose (BL.) TEYSM. et BINN. Portion of inner vessel wall showing prominent
spiral thickenings with “S” helix. 3200X

Pometia tomentose (BL.) TEYSM. et BINN. Portion of inner vessel wall showing prominent
spiral thickenings with horizontal helix. 3300X%

Ewythrina arborescens ROXB. Portion of inner vessel wall showing light and irregular spiral
thickenings. 2000 X .

Rhododendron rubiginosum FRANCH. Portion of inner vessel wall showing light and irregu-

lar spiral thickenings with band-like ridges. 3500 X
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Rhododendron rubiginosum FRANCH. Portion of inner vessel wall showing light spiral
thickenings. 2200 X

Rhododendron rubiginosum FRANCH. Portion of inner vessel wall showing light spiral
thickenings. 2600 X

Litsea glutinosa C. B. ROB. Portion of inner vessel wall showing light and irregular spiral
thickenings. 1250 X

Malus rockii REHD. Short thickenings positioned above and below the pit apertures. 700X
Malus rockii REHD. Short thickenings positioned above and below the pit apertures. 1200 X
Melia toosenden SIEB.et ZUCC. Portion of inner vessel wall in earlywood without spiral
thickenings. 750 X

Melia toosenden SIEB. et ZUCC. Portion of inner surface of large vessel, showing light spiral
thickenings. 2500 X

Melia toosenden SIEB. et ZUCC. Portion of inner vessel wall in latewood, showing prominent
spiral thickenings. 1300 X

Melia azebarach L. Portion of inner vessel wall, showing light spiral thickenings. 2100 X
Melia azebarach L. Portion of inner vessel wall, showing prominent spiral thickenings.
3300 %

Catalpa duclouxii (DODE) GILMOUR Portion of inner vessel wall in latewood, showing
spiral thickenings. 410 X

Catalpa duclouxii (DODE) GILMOUR Portion of inner vessel wall in latewood, showing
spiral thickenings. 2500 %

Pistacia weinmannifolia J. POISSON ex FRANCH. Portion of inner vessel wall, showing
light spiral thickenings. 2000 X

Pistacia weinmannifolia J. POISSON ex FRANCH. Portion of inner vessel wall in earlywood
without spiral thickenings. 900X

Pistacia weinmannifolia J. POISSON ex FRANCH. Portion of inner vessel wall in latewood,
showing prominent spiral thickenings. 4100 X

Pistacia wetnmannifolia J. POISSON ex FRANCH. Portion of inner vessel wall in latewood,
showing prominent spiral thickenings. 4100

Baccaurea ramifiora LOUR. Short thickenings positioned above and below the pit apertures.
3000 x

Baccaurea ramiflora LOUR; Portion of inner vessel wall, showing light spiral thickenings.
3300%

Arytera litoralis BL. Portion of inner vessel wall, showing light spiral thickenings. 3000 X



Photo 174.
Photo 175.

Photo 176.
Photo 177.
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Apytera litoralis BL. Portion of inner vessel wall, showing light spiral thickenings. 1700 X
Magnolia heptapeta (BUCHOZ.) DANDY Irregularly branched and very wide ridges of the
spiral thickenings. 800X

Michelia alba DC. Irregularly branched ridges of the spiral thickenings. 1100 X

Paramichelia baillonii (PIERRE) HU Irregular and light spiral thickenings with wide ridges.
830X



910 EEAF R MEE NP RS #4465 HeE




=R EIA I ORI E D SEM BIE (5 + X4 « B 911




912 LB EAFEEMEERDIZERG $46E H45




TRgEe L TR O W E RS MRS O SEM B (R« X4 - B 913




914 JbE AR E SRS H46E HiF




Epgae ) BIRES 0BRSSO SEM HE (& - K4 - B 915




916 JLHpE R R EE R A EE £46% $£4 B




917

T BN O BRSO SEM B (R - A - BP0

==
=




918 LB AR FMEERPIRRE F6E BT




g £ BRI OB MRS O SEM B (& « K% - BRI 919




920 BB A B RERTIERE 465 $48




2 ST O AT EEISIEE O SEM B (& - K% + B 921




922 JeiEE A A ER S RE H46E F4E




Egee T ELESS OB EEBHES O SEM I (5K - A% - BIO 923




924 oA R MEENY ERE $£46%E HF45




E i BN O BE AR ED SEM B (R - KB - B’RIFD 925




BA6E FeE

LB R SR A R S

926




927

FIRE L BRI OB EEEE MRS D SEM Bt (R - K15 - 8D

5=
=




928 LB R R RERTI RS $465 H4m




ERREE BN A OB FEE ML O SEM 5 (R - K& - RIO 929




930 JLBEAFEEMEERTTHRE $£46% H45




ERE T EREAN OB TSSO SEM B (R - K& - BIO 931




932 L E R RFIEERDIERYE 54658 $45




LMEF EINFER O BEEBHED SEM #% (R - K8« B0 933




934 JLERFREMEERDIRRY 468 Fi45




ERE T BN O BFE BRSO SEM B (R - K% - IO 935




936 LR R FEEMEENT RS $£46% H48




E e L ERES A OB SISO SEM B (8« K5 - B 937




938 L EAF B HEENMRRE F46%E H4T




EHETREESN O BEREMIEED SEM BE (&« K4 - B0 939




