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Comparative Anatomy on Leaves of the Annonaceae
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VN Tong-Xing , WU Hong , LI Ping-Tao
(1 Shool o Life Sdence and Technology, Yancheng Teachers University, Yancheng 224002, China;
2 College o Life Sdence, Sauth China Agricultural Universty, Guangzhou 510642, China)

Abstract: The leaf form and structure of 93 species and 2 varieties of Annonaceae were comparétively studied with the help

of scanning € ectron mi croscope, epidermal maceration and parafin section method . The results showved that the anatamical

fegthers of the family revealed a remarkabl e consistency . The legf surface of Annonaceae are covered with induments, most

epiderma cells contained one carystd , the domata gpparatus are paracytic with 2 to 6 subsidiary cells and distribute on ab-

axid epidamis, the arested stomata are found in every species, and the mesophyl| tissues contained ail cdls . Hovever,
the pattern of trichomes, the shgpe of epidema cdlls and the type of crytas in epiderma cells and the structures of meso-
phyll tissue varies doviously with species and genera .

Key words: Annonacese; Ledf fam and structure; Comparative anatomy
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Table1l Source o materials

Species Locality Voucher
Uvaria boniana Lianping, Guangdong (B .H .Chen) 1181 (2) ’
U. kaeichowensis Xingyi, Guizhou (Anonymity) 103 (1)

U. calamistrata
U. macragphylla
U. grandiflora
Mezzettiopsis creaghii
Orophea hirsuta
O. hainarenss

Y angchun, Guangdong
Sherzhen, Guangdong
Janfengling, Hainan
Jinghong, Yunnan
Yaian, Hanan
Changjiang, Hainan

(K . Liang) 69986 (1)
(T . X .Sun) 20003 (1)
(T . X .Sun) 10614 (1)
(C.W .Wang) 79735 (2) "
(Z . Huang) 34244 (2)°
(G.A .Fu.) 2848 (2)°

O. polycarpa Guangxi (South China Exped ) 80 (2)°
O. myriantha Indonesia A . D .E .Elmer 21000 (2) "
O. enneandra Indonesia E.F.de.Vogel 1819 (2)~
O. entecarpa Mdaysa M . R . Henderson 22699 (2) "
O. aunmingiana Philippines (Anonymity) 20439 (2)
O. uniflora India C.E.Riddae329 (2) "
O. hexandra Java (H.F.Sun) 51 (2)°
Miliusa sinensis Tianlin, Guangxi (Z.T .Li) 600648 (2) "
M. balansae Dorgfang, Hainan (T .X .Sun) 10612 (1)
M. velutina Mengla, Yunnan (T .X .Sun) 200039 (1)
M. cuneata Janfengling, Hainan (T .X .Sun) 200021 (1)
M. prolifica Janfengling, Hainan (T .X .Sun) 200011 (1)
Desmos dumosus Napo, Guargxi (South China Exped .) 786 (2)°
D. grandifdius Hekou, Yunnan (S.J.Xuan) 23 (2) °
D. chinensis Sherzhen, Guangdong (T .X .Sun) 200001 (1)
D. yunnanensis Mengla, Yunnan (T .X .Sun) 200036 (1)
Anaxagorea |luzonensi s Lehui, Hainan (S.K .Lau) 28360 (2) "
Mitrephora thordii Dongfang, Hainan (T .X .Sun) 200010 (1)
M. maingayi Janfengling, Hainan (T .X .Sun) 200045 (1)
Pseudwaria i ndochinensis Mengla, Yunnan (T .X .Sun) 200040 (1)
Goniothalamus chdiensis Mengla, Yunnan (T . X .Sun) 200025 (1)
G. donnaiensis Longjin, Guangxi (P.X .Tan) 57419 (2)"
G. chirenss Sanya, Hainan (Z.X .Li) 2773 (2) °
G. gariacianus Bacting, Hainan (K .Z .Hou) 72439 (2)°
G. griffithii Mengla, Yunnan (T .X .Sun) 200056 (1)
G. howii Lingshui, Hainan (G.A .Fu) 2625 (2)"
Meiogyne kwangtungensis Yaxian, Hanan (Z . Huang) 33693 (2) "
M. virgata Java A .D .E . Elmer 21853 (2) °

Chieniodendron hainanense

Janfengling, Hainan

(T . X .Sun) 200013 (1)

Polyalthia ca asoides Darzhou, Hainan (T .X .Sun) 20009 (1)
P. longifolia Dongfang, Hainan (T .X .Sun) 200012 (1)

P. nemoralis Lingshui, Hainan (T .X .Sun) 10613 (1)
P. chinenss Mengla, Yunnan (T . X .Sun) 200037 (1)
P. subgosa Mengla, Yunnan (T .X .Sun) 200041 (1)
P. consanguinea Mengla, Yunnan (T . X .Sun) 200060 (1)
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Species Locality Voucher
P. landlimba Guangdong (Anonymity) 0194 (1) "
P. padotii Hekou, Yunnan (W . X .Liu) 569 (2)°
P. chelienss Mengla, Yunnan (T .X .Sun) 200057 (1)
P. pagioneura Mengla, Yunnan (T .X .Sun) 200029 (1)
P. verr ucipes Mengla, Yunnan (T .X .Sun) 200026 (1)
P. dmiarum Janfengling, Hainan (T .X .Sun) 200020 (1)
P. pngienaisis Pingbian, Yunnan (Anonymity) 0046714 (1)”
P. rumphii Changjiang, Hainan (G.A .Fu) 3899 (2)°
P. laui Janfengling, Hainan (T .X .Sun) 200015 (1)
Popowia pisocarpa Wanning, Hainan (F.W .Xing) 6144 (2) "
Alphonsa mollis Garen, Hainan (S.K .La) 27778 (2)
A. boni ana Mengla, Yunnan (T . X .Sun) 200050 (1)
A. monogyna Wanning, Hainan (F.W . Xing) 5276 (2)
A. hainarenss Mengla, Yunnan (T .X .Sun) 200052 (1)
Cananga odorata Mengla, Yunnan (T .X .Sun) 200023 (1)
C. odorata var. fruticosa Mengla, Yunnan (T .X .Sun) 200024 (1)
Artabotrys pilosus Wanning, Hainan (F.W . Xing) 5689 (2) "
A. hexapetalus Tianhe, Guangdong (T .X .Sun) 20005 (1)
A. hongkongensis Sherzhen, Guangdong (T .X .Sun) 20002 (1)
A. fragrans Mengla, Yunnan (T .X .Sun) 200049 (1)
A. punctulatus Mengla, Yunnan (T .X .Sun) 200042 (1)
A. rhynchocarpus Pingbian, Yunnan (P.Y .Mao) 3930 (2)°
A. hainanansis Napo, Guargxi (South China Exped ) 650 (2)"
A. multiflorus Libo, Guizhou (Z.R.Xu) 1224 (2)°
Fissgigma wallichii Mengla, Yunnan (T .X .Sun) 200058 (1)
F. chloroneurum Mengla, Yunnan (T .X .Sun) 200044 (1)
F. glaucesens Mengla, Yunnan (T .X .Sun) 200051 (1)
F . uonicum Shixing, Guangdong (T .X .Sun) 20008 (1)
F . acuminatissmun Mengla, Yunnan (T .X .Sun) 200028 (1)
F. bracteolatum Mengla, Yunnan (T .X .Sun) 200047 (1)
F. latifolium Mengla, Yunnan

(Yunnan Foresty Science I nstitute) 19934 (1) "

F. cavalaie Tianlin, Guangxi (Z . Q .Zhang) 11008 (2)"

F . tientangense Luading, Guangdong (H.G.Ye) 62138 (2)°

F . tungfangense Qiongzhong, Hainan (Z.X .Li) 6201 (2) "

F . shangtzeense Shangs, Guangxi (K . Liang) 69051 (1)"

F. madurei Janfengling, Hainan (T . X .Sun) 200019 (1)

F. xylopgalum Janfengling, Hainan (T .X .Sun) 10618 (1)

F . minuticalyx Menghai, Yunnan (T .X .Sun) 200034 (1)

F . aupreonitens Fangcheng, Guangxi (S.Q . Chen) 4265 (2) "
F. polyanthum Mengla, Yunnan (T .X .Sun) 200018 (1)
F. oldhamii Shixing, Guangdong (T .X .Sun) 20007 (1)

F . oldhamii var. Dorgfang, Hainan (K .Z .Hou) 70405 (1)~

longigtipatum
Dasymaschalon trichgphorum Changjiang, Hainan (H .Y .Liag) 66484 (2) "

D. rostratum Mengla, Yunnan (T .X .Sun) 200033 (1)

D. sootepense Pingbian, Yunnan (P.Y .Ma) 2797 (2)°

D. longifiorum India (W . T .Tsang) 27233 (2)°
Anncna squamosa Tianhe, Guangdong (T .X .Sun) 20006 (1)

A. muricata Tianhe, Guangdong (T .X .Sun) 200014 (1)

A. rdiculata Mengla, Yunnan (T .X .Sun) 200043 (1)

A. cherimolia Tianhe, Guangdong (T .X .Sun) 20078 (1)

A. montana Janfengling, Hainan (T . X .Sun) 200017 (1)

A. atenoya Domgguan, Guangdong (P.T .Li) 2936 (1) "

; (1): CANT

; (2): I1BSC
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: 9
: : Metcalfe (1987)
2 : 2 3 5 6
: : Patel (1971) :
, ; 3
( : 21, - 11) 2 3
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( , Olowokudejo (1990)
1979) ; 2
(Hayat and Canright, 1968) : Mass
(Vander Wyk and Carright, 1956) and Westra (1984) 20 3
(Patel, 1971) (Heijden and Bouman, ,
1988) 2 5 ,
( , 1997) (3 6 ) ,
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2
, Metcalfe (1987) Setten and Koek-Noorman (1986)
, , Patel
: (1971)
: 2 6 : ;
, Patel (1971) :
2
, Hussin (2000)
Hussn (2000) 8
: Patel (1971) Blunden (1973) 4 :
Uvaria cordata  U. hemltonii 3 4 3 ,
Goniothalamus velutinus :
, , G. gardnei  G. codulatus
: (Patel, 1971) :
, 6
: Setten and Koek-Noorman (1986) Anax-
Blunden (1973) Goniothal amus anderso- agorea acuminata
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Blunden (1973)
Hussn (2000)
U. leptopoda  U. rufa
excelsum  C. argenteum

Polyalthia hypoleuca
(Roggad, 1989),

(1970)

: , (2000)

Metcalfe (1987)

50 m 2000 m

, (2000)

(2001)

( , 2001)

Uvaria javana (Solereder, 1908; Metcalfe, 1987) Metcalfe
Cyathogtemma (1987)

: Mass and Westra (1984)
Anaxagorea dlvatica

: A. dlvatica  A. prinoides :

: 1 2
, Bass 1 ;
2 3 : ;
1 ,
Blunden (1973) 4

( Setten and Koek-Noorman, 1986; Metcalfe,
: 1987; Bakker and Gerritsen, 1992), 2

Anaxagorea borneends
: (Mass and Westra, 1984) Metcafe (1987)

1 2 , Artabotrys
suaveolens
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12 . , 2 Annona
12 , , 13
13. , Alphonsea
13. : Popowia pisocarpa
14 . , Artabotrys
14 . , Padlyalthia
15 . Mitrephora
15 . 16
16 . Orophea
16 . 17
17 . Miliusa
17. 18
18 . : Chieniiodendron hainanense
18 . , Pseuduvaria indochinensis

: , 1979 . , 30 2 [M] .
, 10—175

Bakker ME, Gerritsen AF, 1992 . Gl and mucilage cells in Annona (An-
nonaceae) and theirsystematic significance [J] . Blumea, 36 (2):
411—438

Bass P, 1970 . Anaomical contributions to plant anatomy | . Floral and
vegetative anatomy o Eliaea from Madagascar and O atoxylum from
India-Malaysa (Guttiferae) [J] . Blunmea, 18 (2): 369—391

Blunden G, Aye Kyi, Jewers K, 1973 . The comparative leaf anaomy of
Goniahamus andesonii, G. maaophyllus, G. malayanus and G. -
veutinus [J] . Bot J Linn Soc, 67: 361—376

Ca X ( ), HuzZH ( ), 2000 . Comparative sudies on leaf

structure and oil cdls d the Magnoliaceae in China [J] . Ada Phyto-

tax Sn ( ), 38 (3): 218—230

Hayat MA, Canright JE, 1968 . The developmentd anatomy of the An-
nonaceae . Il . Wdl-developed seadling structure [J] . Ba Gaz, 129
(3): 193—205

Heijden E van, Bouman F, 1988 . Studies in Annonaceae . X: Seed ana-
omy of the Annona group [J] . Bot Jahrb Syst, 110 (1): 117—135

Heusden ECH van, 1992 . Flowers of Annonaceae: morphology, classifi-
cation, and evolution [J] . Blumea, 7 (Suppl): 1—218

Hussn KH, Samah NA, Ma-Slleh K, 2000 . Compardive leaf anatomy
of Uvaria Linn ., Cyathostemma Griff . and Ellipga Hook . f . et .
Thomson (Annonaceae) from Malaysia [J] . J Trop Subtrop Bot (

), 8 (3): 215—224

Li CM ( ), MuQ (
nonaceous acetagenins from sem of Goniathalamus chdiensis [J] .
), 19 (4): 433—437

), 2001 . Leaf epidermis o Quercus

), LUuYP ( ) e al., 1997 .An-
Acta Bot Yunnan (
LuoY ( ), Zhou ZK (

aubgen . Cydadbalanopss (Oers .) Schned . (Fagaceae) [J] . Acta
), 39 (6): 489—501
MassPIM, 1984 . The Annonaceae Project [J] . Taxon, 33 (4) : 800—801

Phytotax Sn (

MassPIM, Wesra LYTh, 1984 . Studies in Annonacezae . Il: A mona-
graph of the genus Anaxagorea A . St . Hil . [J] . Bot Jahrb Syg,
105 (1): 73—134

Mecalfe CR, 1987 . Anatomy of the Dicatyledons [M], 2" ed . Oxford:
Clarendon Press, 3: 34—48

Olowokudejo JD, 1990 . Comparative morphology o leaf epidermisin the
genus Annona (Anmonaceae) in West Africa [J] . Phytomor-
phology, 40 (3&4): 407—422

Patel RJ, 1971 . Epidermal structure and development of ssomatain some
Annonaceae [J] . Ann Bot, 35: 1205— 1212

Ragstad SH, 1989 . The biosystematics and evolution of the Polyalthia
hypoleuca complex (Annonaceese) of Malaysa. | . Sysgematic trea-
ment [J] . JAn Arb, 70: 153—246

Setten AK van, Koek-Noorman J, 1986 . Studies in Anronaceae . VI . A
leaf anatomical survey of genera o Annonaceae in the Neatropics [J] .
Bot Jahrb Syst, 108 (1) : 17—50

Solereder H, 1908 . Sysematic Anatomy of the Dicotyledons, A Handbook
for Laboreaories of Pure and Applied Botary [M] . Vol | . 1l . New
Delhl: Ajay Book Service, 34—39, 810—811

Sun TX ( ), Zhao S ( ), Zhuang XY ( ) & al.,
2001 . Leaf epidermal structure in 10 spedes of Annonaceae [J] . J
Trop Subtrop Bot ( ), 9 (3): 194—200

Sun TX ( ), WuH ( ), Chen XF ( ) etal., 2002 .
Camparative anatomy on leaves of Mezzetigpss and Orophea ( Annon-
aceae) [J] . Ada Bot Yunnan ( ), 24 (6): 743—753

Vander Wyk RW, Canright JE, 1956 . The anatomy and rdationships of

the Annonaceae [ J] . Trop Woods, 104: 1—24
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1. ;
(200% ); 2. ,
(400%x ); 3. )
(800x ); 4. ,
(400% ); 5.
, (800x ); 6.
, (300x ); 7.
, (800% ); 8.
, (1600%x ); 9. Orophea ennean-
dra ,
Meiogyne \irgata . (1000
x); 11. , (1000
x ); 12 . Orophea cunmingiana ,
(1000% ); 13. '
(800x ); 14 . ,
(800x% )
1. ;
(1600% ); 2. ,
(800% ); 3. , (2000
x); 4. ,
: (
(800x%x ); 7.
: (200% ) ;

) (400

(300x ); 9. , (800x )
(400x ); 2. , (2000
x); 3. , (300% ); 4.
: (3000x ); 5. ,
(400x ); 6. : (400% ) ;
7. , (400%x ); 8.
, (1600% ); 9. ,
(800x )
1 . Orgphea myriantha ,
(200% ); 2. O. uniflora ,
(200x ); 3. ,
(200x ); 4. ,
(80x ); 5. )
(80x ); 6. :
(100% ); 7. :
(100x ); 8. ,
(100% ); 9.
, (200x ); 10.
; (140
x); 11. ,
(100x ); 12. ,
(200x ); 13. ,

(800x ); 10.

(800x ); 5.

(100x ); 14.

: ( ) (140x ); 15. :
(40x )

1. (120%x ); 2.

(60x ); 4. (40x ); 5. (40x ); 6.

(40%x ); 7. (40x ); 8. (50x );
9. (40x ): 10 . (40x ); 11 . (

) (50x ); 12. (50% ); 13 . Orophea entercarpa (50

x ) 14 . (60x ); 15 . (40x ); 16 .

(60x ); 3.

(40%x ); 17 .

(50x ); 20.
x); 22. (50%x ); 23.
(40 )

(50x ); 18. (40x ); 19.
(50x ); 21. (30
(50x ); 24.

(40x% ) 1.
2. ;3. 4. ;5. ;6.
;7. ; 8. ;9 . Mdogyne virgata; 10 .

Explanation of Plates

Plate : Scanning electron microscopic photographs o leaves1 . Abaxial
epidermis of Pdyalthia cerasnides, showing the prarusion o anticlinal
walls of cells and trichome (200%x ), 2 . Abaxid epidermis of Annona
cherimolia, showing the prarusion of antidinal walls of cells and
trichomes (400x ), 3. Abaxial epidermis of Miliusa cuneata, showing
the protrusion of anticlinal walls of cdlsand stomatal apparatus (800x ),
4 . Abaxial epidermis o Fissstigma shangtzense, showing the protrusion
d antidinal walls of cdls, trichomes and pgpillae (400x ), 5. Abaxial
epidermis of Orophea hainanensis, showing the protruson of anticlinal
walls of cells and stamatal apparatus (800x ), 6 . Adaial epidermis of
Uvaria macrophylla, showing the protrusion of antidinal walls of cells and
trichome (300x ), 7 . Abaxid epidermis d Polyalthia smiarum, show-
ing the protruson d anticlinal walls of cells and stomatal apparatus ( 800
x ), 8 .Abaxial epidermisof Uvaria grandiflora, showing somatd appa-
raus with radical cuticle (1600x ), 9 . Abaxial epidermisof Orophea en-
neandra, showing the protruson o antidinal walls of cells and stomatal
apparaus (800x ), 10 . Abaxial epidermis of Meogyne virgata, showing
the protruson of antidinal wdls of cells and somatd gpparaus (1000
x ), 11 . Adaxial epidermis o Polyalthia peelaii, showing the concave
d anticlinal walls o cdls (1000x ), 12 . Abaxid epidermis of Orophea
cunmingiana, showing the protrusion of periclind walls of cellsand rhom-
bic crystal in epidermd cell (1000x ), 13 . Abaxial epidermisof Alphon-
$£a monogyna, showing the protruson o antidinal walls  cells and sto-
matal apparatus (800x ), 14 . Abaxial epidermisof Fissigigma uonicum,
showing trichomes and papillae (800% ) .

Plate : Scanning electron micrascopic photographs o leaves1 . Abaxial
epidermis of Chieniodendron hainanense, showing the protrusion of antidi-

nal walls of cells and somatal goparatus (1600x ), 2 . Abaxial epidermis
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o Mitrephora maingayi, showing the pratrusion of anticlinal wallsof cells
and somatd apparatus (800 x ), 3. Abaxial epidermis of Meogyne
kwangtungenss, showing somatd gpparaus (2000x ), 4 . Abaxial epi-
dermis of Artabotrys fragrans, showing the the epidermal cells and stoma-
tal apparatus (800x ), 5. Abaxid epidermisof Annona muricata, show-
ing the trichome, stomatal apparatus and oil cells (arrowed) (400x ),
6 . Abaxial epidermis d Alphonsea hainanensis, showing somatal gopara-
tus (800 x ), 7. Abaxid epidermis of Desmos dumosus, showing
trichomes and papillae (200x ), 8 . Abaxid epidermisof Dasymaschalon
trichophorum, showing trichomes and papillae (300x ), 9 . Abaxial epi-
dermis d Pdyalthia laui, showing somatd apparatus (800x ) .

Plate  : Scanning electron microscopic photagraphs of leaves1 . Abaxial
epidermis of Artabotrys hongkongenss, showing somatal apparatus (400
x ), 2 .Abaial epidermis o Goniothalamus griffithii, showving stomatal
apparaus with radical cuticle (2000x ), 3 . Abaxid epidermis d Uvaria
kweichowensis, showing trichomes (300x ), 4 . Abaxial epidermis of
Fissgigma polyanthum, showing stomatd apparatus and papillae (3000
x ), 5.Abaxial epidermis of Polyalthia padotii, showing the trichome
and stomatal apparatus (400x ), 6 . Abaxial epidermis of Goniathalamus
donnaiensi's, showing trichomes (400x ), 7 . Abaxial epidermisof Poly-
althia rumphii, showing trichomes (400x ), 8 . Abaxial epidermisof Go-
niothalamus griffithii, showing peltae hair (1600x ), 9 . Abaxial epider-
mis of Polyalthia plagioneura, showing trichome and stomatd apparatus
(800x ) .

Plate : Epidermal peels of leaves 1 . Abaxial epidermis o Orophea
myriantha, showing the draght antidinal wdls and the crygals in the
epidermal cells (200x ); 2 . Abaxial epidermis of O. uniflora, showing
the draight anticlinal wdls of epidermd cells (200x ); 3 . Abaxid epi-
dermis d Alphonsea nonogyna, showing the straight anticlinal wdls and
the crystals in the epidermal cdls (200x ); 4 . Adaxial epidermis of
Mezzettiopss creaghii, showing the straight anticlind walls and the crystals
in the epidermal cells (80x ); 5 .Adaxial epidermis o Miliusa velutina,
showing the sraight anticlind walls and the crystalsin the epidermal cells
(80x ); 6 .Adaxial epidermisof Desmos chinends, showing the sinuolate
anticlinal walls and the crygals in some epidermd cells (100x ); 7 . Ab-

axial epidermis of Anaxagorea luzonends, showing the undulate anticlinal

wallsof epidermal cells (100x ); 8 . Abaxid epidermis of Polyalthia
pagioneura, showing oil cells (arroved) and the undulate anticlind walls
d epidermal cdls (100x ) ; 9 . Adaxial epidermis of Goniathalamus che-
liends, showing the sinuate anticlinal walls and the crygals in the epider-
md cdls (200x ); 10 . Abaxial epidermis of Artabotrys hongkongens s,
showing the arresed stomata and the snuate anticlinal walls of epidermal
cells (140x ); 11 . Adaxid epidermis d Miliusa cureata, showing the
sinuate anticlind wals and the crygals in the epidermal cells (100x ) ;
12 . Adaxid epidermis of Mitrephora thordii, showing the sinuate antidi-
nal walls o epidermal cells and the crystals in the epidermal cells above
the veins (200x ); 13 . Adaxial epidermis of Miliusa prolifica, showing
the sinuae anticlinal walls and the crystds in the epidermal cells (100
x ); 14 . Abaxial epidermis of Goniothalamus griffithii, showing peltate
hair (arrowed) (140x ); 15 . Abaxial epidermis of Alphonsea mollis,
showing uniseriate multicellular trichomes (40x ) .

Plate : Transverse sedions of leaves showing the inner sructures and
transverse sections through midrib of leaves showing the structures of vas-
cular tissues 1 . Goniacthalamus gabriadanus (120x ), 2 . Annanareticu-
lata (60x ), 3. Desmos dumosus (60x ), 4 . Cananga odorata (40
x ), 5. Goniothalamus donnaiends (40x ), 6 . Fisigigma tientangense
(40%x ), 7 . Polyalthia rumphii (40x ), 8. Miliusa snends (50x ),
9 . Popowia pisocarpa (40x ), 10 . Goniothalamus chinenss (40x ),
11 . Polyalthia consanguinea (Arrow showing oil cell) (50%x ), 12 . An-
nona squamosa (50 x ), 13 . Orophea entercarpa (50x ), 14 . Go-
niothalamus griffithii (60x ), 15 . Uvaria kweichowenss (40x ), 16.
U. grandiflora (40x ), 17 . Anaxagorea luzonends (50x ), 18 . Poly-
althia longifdia (40x ), 19 . P.subgosa (50x ), 20 . Artabotrys rhyn-
chocarpus (50x ), 21 . Fissigigma tungfangense (30x ), 22 . Desmos
chirenss (50x ), 23 . Psuduvaria indochinensis (50%x ), 24 . Desmos
dumosus (40x ) .

Plate : Transverse sections through midrib o leaves showing the struc-
tures of vascular tissues (40x ) 1 . Orophea hirauta; 2 . Anaxagorea |u-
orenss; 3 . Artabotrys rhynchocarpus; 4 . Miliusa auneata; 5. Popowia
psocarpa; 6 . Uvaria grandiflora; 7 . Annona squamosa; 8 . A. che-
rimolia; 9 . Meiogyne\irgata; 10 . Orophea hainanenss; 11 . Fissigigma

cavalerid; 12 . Miliusa velutina .
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