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Table 4. Wood anatomical diversity in Anacardiaceae from China. 

Tribe: Anacardieae 

Ana cardium 

occidentale 
Buchana nia 

arborescens 

latifotia 

microp hylla 
Ma ngifera 

indica 
sylvaiica 

Tribe: Spondleae 

Choerospondias 
axil/ads NFl w 472 
axillaris PUw 232 

Dra contomelon 

duperreanum 

Lannea 
coromande lica 

Spondias 

lak onen sis 

pinnate 

Tribe: Rhoidcae 

Rhus 

chinensis 

potaninii 

punjabensis 

Toxicodendron 
vernicifluum 

succedaneum PUw 57 t 
succedaneum PUW 04-l 
sylvestre 

Co tinus 

coggygn a var . cinerea 
Pistacia 

chinensis 
weinmannifolla 

A	 + + + 

I~ - ;;-1 ­ +	 A + + 
A + + + + 
A + + + 

D II A + + 
D II A	 + + + 

R	 III A + + 
R	 III + A + + + 

D II B	 + + 

D 1I A + + + + 

D	 111 A +
 
D III
 A + + 

R A ± + 
R A ± + 
R A ± + 

R A ± + 
D +	 B + + + 
D + A + + +
 
D
 +	 A + + + 

R B ± + 

R c + + 
S c + + 

Legend: + =presen t; - =absen t; ± =interm ediate; D =diffuse-porous: S =semi-ri ng-poro us; R =ring-porous; 
I =< 13 urn; II = 16 -23 urn : III =26-34 J.I1n; A =very thin; B =thick ; C =very thick, 
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genus only the temperate species T. verni ci­
fluum has spiral thickenings and ring-porous 
wood but lacks an oblique to dendritic vessel 
pattern in the latewood. 

A dichotomous key to the woods of Chi­
nese Anacardiaceae used in this study is given 
below. It is possible to key out genera of 
Anacardiaceae woods from China. It has not 
been attempted to separate individual species, 
because the material studied is too limited and 
most genera are fairly homogeneous except 
Toxicodendron, where two distinct groups 
can be distinguished wood anatomically. For 
the separation of species of Buchanania, see 
Table 1. 

Generic wood anatomical key to the 
Anacardiace.ae from China 

1a .	 Radial canals present in rays, sometimes 
very rare . . . . . . . . . . . . . . . . . .. 2 

b .	 Radial canals absent . . . . . . . . . . . 7
 
2a. Spiral thickenings present in ve ssels, fi­

bre walls thick Pistacia 
b.	 Spiral thickenings absent, fibre walls 

very thin . . . . . . . . . . . . . . . . . . . 3 
3a. Wood ring-porous .. . Choerospondias 

b.	 Wood diffuse-porous . . . . . . . . . . 4
 
4a.	 Parenchyma scanty, septate fibres pres­

ent 5 
b .	 Parenchyma vasicentric to aliform, sep­

tate fibres absent .. .. Buchanania p.p. 
Sa .	 Rays (excluding those containing canals) 

uniseriate or biseriare Buchanania p .p. 
b .	 The widest rays more than 3-seriate . 6 

6a.	 Silica bodies present in ray cells; radial 
canals with one layer of lignified epithe­
lium, cavity not more than 30 urnin diam­
eter Lannea 

b .	 Silica bodies absent; radial canals with 
1-2 layers of unlignified epithelium sur­
rounded by 1-3 layers of lignified small 
cells, cavity more than SO urn in diameter, 
silica bodies absent Spondias 

7a.	 Wood diffuse-porous, spiral thickenings 
absent . . . . . . . . . . . . . . . . . . . .. 8 

b.	 Wood ring-porous, spiral thickenings on 
vessel walls . . . . . . . . . . . . . . . . . II 

8a.	 Rays uniseriate or biseriate, septate fibres 
absent. . . . . . . . . . . . . . . . . . . .. 9 

b .	 The widest ray 3-seriate or wider, sep­
tate fibres present . . . . . . . . . . . . . 10 

9a.	 Marginal parenchyma present, silica 
bodies absent Mangifera 

b. Marginal parenchyma absent, silica 
bodies present Anacardium 

l Oa, Marginal parenchyma present, interves­
sel pits mostly coalescent 

Toxicodendron p.p . 
b .	 Marginal parenchyma absent, interves­

sel pits without coalescent apertures 
Dracontomelon 

l l a.	 Fibre walls thick, average fibre diam­
eter < 13 11m Cotinus 

b.	 Fibre walls very thin, average fibre 
diameter> l Sum 12 

12a .	 Latewood vessels in extensive clusters 
and usually in an oblique to dendritic 
pattern, intervessel pits without coales­
cent apertures Rhus 

b .	 Latewood vessels solitary or in short 
radial multiples, intervessel pits mostly 
with coalescen t apertures 

Toxicodendron p.p. 

The taxonomic status of Toxicodendron 

Barkley (1937) recognised Toxicodendron 
as a genus, distinct from Rhus, a conclusion 
which was also supported by Heimsch (1940) . 
Brizicky (1963), disagreeing with Barkley and 
Heimsch, again relegated Toxi codendron to 
a subgenus of Rhus. Gillis (1971) in a com­
prehensive study of Toxicodendron has 
shown that it should be treated as a separate 
genus. Our study shows, however, that 
Toxicodendron is, wood anatomically, a 
heterogeneous assemblage. In China two 
anatomical groups can be distinguished, one 
represented by T. vernicifluum, the other by 
T. suc cedaneum and T. sylvestre (Table 4). 
The latter two species can be distinguished 
from T. vernicifluum by the absence of 
growth rings, diffuse-porous wood, abun­
dant vasicentric parenchyma, absence of 
spiral vessel wall thickenings, presence of 
septate fibres and ray type (Kribs' hetero­
geneous type III) . Therefore, the wood struc­
ture of the two groups of Toxicodendron 
shows distinctive differences even when com­
pared with the woods of other tribes. 

According to the description of Heimsch 
(1940), T. suc cedaneum and T. sylvestre are 
almost the same as Metoplum, but the latter 
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has radial canals in its rays. Radial canals 
have been reported in the rays of some spe­
cies of Toxicodendron (Record 1939), al­
though they were not observed in this study . 
Heirnsch (1940) and Young (1974) also fail­
ed to detect radial canals in the rays of Toxico­
dendron and it is likely that they do not occur 
in this genus . 

The wood structure of T. vernicifluum 
superficially resembles that of Rhus. Spiral 
thickenings in the small vessels were observed 
only in T. vernic ifluum and T . trichocarpum 
(Heimsch 1940). This does not agree with 
Record (1939), who stated that spiral thicken­
ings are present in the small vessels of all the 
species. This may be due to the different def­
initions of the character and probably Record 
mistook grooves interconnecting the inner pit 
apertures (coalescent pits) for spiral thicken­
ings, because coalescent pits are ubiquitou s 
in Toxicodendron . Considering Toxicod en ­
dron as a whole, the presen ce of coalescent 
interve ssel pits , and the absence of clustering 
in the small vessels of the late wood set the 
genus apart from Rhus. Wood anatomy can 
thus be invoked to support Toxicodendron as 
a separate genus. 

Ecological trends in the woods of Ana­
cardiaeeae in China 

We have realised the risk of searching for 
ecological trends in such a limited number of 
species, of which moreover data on the altitu­
dinal range and ecologic al niche in the forest 
were usually not available . However, some 
qualit ative characteri stics show an obvi ous 
ecological trend in the present study, and these 
trends are reinforced when consulting wood 
anatomical descriptions of the Anacardiaceae 
in other Floras (Metcalfe & Chalk 1950; 
Record 1939; Heimsch 1940, 1942; Van der 
Graaff & Baas 1974 ; Baas, in Hou 1978; 
Mitchell & Mori 1987). Therefore we restrict 
the analysi s of ecological trends in the wood 
anatomy of Chine se Anacardiaceae to rela ­
tion ship s between the distribution of plant s 
and some qualitative wood anatomical char­
acteristics. 

The family Anacardiaceae attains its high­
est development in the tropics and subtropic s. 
The Rhoideae are , however, mostly extra­

tropi cal, and const itute the most widespread 
tribe of the family and especially Rhu s, Co­
tinus and Pistacia cover wide ranges. In 
China, these gener a are distributed in a con­
tinuous zone from warm temperate (N 40°) to 
tropi cal latitude s (N 19°). Tall ying with the 
distribution, Rhus, Cotinus and Pistacia share 
a syndrome of characteristics: spiral vessel 
wall thickenings, oblique to dendritic late­
wood vessel distribution, ring-porous wood 
and narrow fibres. 

In Chinese Anacardiaceae , spiral thicken­
ings are mostly found in temp erate plants, 
Rhus, Cotinus and Pi scaria. This is in liue 
wi th the commonly establis hed ecological 
trends (Baas 1986; Baas et a1. 1983; Carlquist 
198 8). 

Wood of seven of the studied genera are 
without growth rings , of which Anacardium , 
Buchanania, Lannea, Mangifera, S pondias 
and Dracontomelon are tropical genera. In 
the genus Toxicodendron, all tropical species 
lack growth rings. The other five genera have 
distinct growth ring s; not surpris ingly, most 
of their species are mainly temperate. Only 
Choerospo ndias (Spo ndias axillari s Roxb, in 
Gho sh & Purkayastha 1963) is largely tropi­
cal. Checking the latitude of provenance of 
woods in these two groups, it appear s that in 
the group without growth rings only one sam­
ple is from 25° N, all others are from 19° N; in 
the group with growth rin gs , all five genera 
have some species from high latitudes . In our 
material, distinct growth rings are concomi­
tant with decid uousness. 

Fibre diameter shows an ecological trend 
in the Anacardia ceae from China: very wide 
to medium fibres are found in tropical genera, 
medium to vel}' narrow fibres occur in genera 
in which there are some spe cie s from 
temperate regions (Rhoideae). 
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