MADDQUA 1989, 16{1}: 23-26 23

Branching patterns in Aloe dichotoma — is A. ramosissima
a separate species?
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NTRODUCTION

-Alae lichotoma Masson is one of three species in the
‘section’ Dracoaloe Berger of the genus Aloe. The
rat:oaloe are characterized by dichotomous branch-
: ng and cyhnclnc-ventrlcose, fleshy, yellow flowers
~about 33 mm long {Reynolds 1982). The three species
s of the (4. dichotoma, A. ramosissima Pillans and A. piliansii
amibia. L. Guthrie): are differentiated by their height and
- of branching, leaf size, and orientation of in-
.'floresceuces All three species are confined to dry,
ky aréas :Aloe dichotema is the most widespread,
occurring in the northwestern Cape Province, South
frica, and southern South West Africa/Namibia (its
-southern distributional range), and isolated popula-
_thl‘lS ‘at Brandberg (Jankowitz 1977; Reynolds 1982).
‘B . ramosissima and A. piflansii are confined to
a; few__ popu}atlons in the northern Richtersveld and
ear Rosh Pinah in the Luderitz magisterial district of
Sout West Africa/Namibia.

iAloe dfchatoma grows to 9 m tall, with a trunk of
. -m diameter, and has pronounced dichoto-
‘mou: branchmg above this height. The leaves are
250350 mm long and 50 mm broad at the base. The
's_cence is a-branched panicle, up to 300 mm
,dnd usually branched into three (occ. 4 or 5
. Aloe ramosissima differs in being shorter, up
03 m_tall and in branching at a height of less than
600 m. It also has smaller leaves, 150— 200 mm long
and about 22 mm broad at base, thinner branches and
_smaIIer roseties of leaves at the branch tips. However,
At:is: 1nd1s_tmgulshab]e from A. dichotema on inflores-
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plc leaf characters (Glen & Hardy 1987).

--.Glen & ‘Hardy (1987) proposed that Aloe
osissima be’ ‘reduced to varietal rank under A.
_a Mason as A. dichotoma Mill. Although
it} mlCl.'OSCOIJlC and macroscopic data, their

and_florai characters (Reynolds 1982), and on.
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ABSTRACT

{" The proposal that Aloe ramosissima be reduced to varietal rank under A. dichotoma, based on a low incidence of ramosissima-
~ type branching pattern {less than 100 mm above ground level) in most A, dichotome populations, is invalid, as the ramosissima-
. type branching pattern has a different cause in the two taxa. Branching patterns in A. dichotoma populations show a majority
“'of first branchings at between 1.5 m and 2.5 m above ground. Branching below 1 m in A. dichatoma populations is caused by
- ungulate destruction of the apical meristem, whereas in A. ramosissima branching below 1 m is initiated by spontaneous

major argument is that the branching from near
pround level, the major diagnostic feature of A.
ramosissima, occurs at low levels in all populations of
A. dichotoma (H.F. Glen pers. comim.).

The aims of this study were to investigate the levels of
branching in A. dichotoma in its southern distribu-
tional range and to determine whether the pattern of
branching differed among populations and between
A. dichotoma and A. ramosissima.

METHODS

Eleven populations of A. dichotoma Masson were
sampled in southern South West Africa/Namibia and
the porthwestern Cape (Figure 1) during July 1987.
Sampling was undertaken on a minimum of 100 live
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FIGURE {: Lecation of populations of A/oe dichotoma (@) and A.
ramosissima (A) investigated in this study. Locality names are given
in Table 1. The unshaded area denotes the southern distributional
range of A. dichotoma based on herbarium records and Jankowitz
(1977}. Similary, the hatched area denotes the distributional range
of A. ramosissima,
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plants in an area not less than 500 m by 500 m, or,
where assemblages consisted of fewer than 100 plants,
the entire population. In each population, plants' ab-
solute height, height to first branching, and the num-
ber of branching occurrences were determined. Only a
single population of A. ramosissima was visited. Due
to lack of field time, height to first branching in this
species was estimated from photographic records.

RESULTS

The proportion of A. dichotoma plants branching be-
low 1 m varied among populations from 0 to 45 %
(Figure 2). This proportion was significantly and posi-
tively correlated with the proportion of the population
less than 1 m tall (r = 0.60, p<0.05). The distribution
of height to first branching showed distinct primary
peaks at between 1.5 and 2.25 m, with smaller secon-
dary peaks at 0.25—0.75 m in all populations with ap-
preciable numbers of plants shorter than 1 m.
However, among populations there was no correlation
between the average height of plants taller than 1 m
and their average height to first branching (r = 0.17,
p=>0.5).
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FIGURE 2: Proportion of first branching of Afoe dichotoma in-

different height classes for populations at the southern portion of
its distributional range, .

The geographical distribution of branching patterns is
shown in Figure 3. Eastern populations had fewer
plants branching below 1 m than those in the west and
south,

The proportion of plants less than 1 m tall that were
damaged in the different populations varied between
0 and 51 % (Table 1). Damage was largely due to ungu-
lates breaking off tops of plants, presumably when
browsing the apical meristems. However, such brows-
ing, by goats, was only positively identified at Onseep-
kans (28°57'S, 19°24'E). At Snyfontein (26°30'S,
17°51'E) 26 % of the plants had stems gnawed by don-
keys and horses, apparently as a source of water (D.
Clark pers, comm.), and 3 % of aloes greater than 1 m
tall (average 1.25 m) had been knocked over within the

L

FIGURE 3: Geographical variation in the proportion of Afoe
dichotoma plants per population branching below 1 m height (given
for each site). Extrapolation of isodendrons into the Richtersveld is
based on Reynolds (1982).

past year. There were no significant differences be-
tween height to first branching in damaged plants less
than 1 m tall and the height to damage in those which
either died as a consequence thereof or were damaged
too recently to have branched (s-test, P>0.05, Onseep-
kans) (Table 1). The height at which plants less than
1 m branched was significantly higher in areas con-
taining goats than those containing sheep (f-test,
P<0.05). There were no undamaged plants which
branched below 1 m.

All plants in the single population of A. ramosissima
visited branched below 0.3 m. All plants less than 1 m
tall branched below 0.1 m. No damage by herbivores
was evident.

DISCUSSION

True dichotomous branching (by apical meristem divi-
sion) is rare in the Monocotyledonae (Tomlinson ef al
1970). Schoute (1918) investigated branching patterns
in'Aloe succotring Lam and concluded that branching
in Aloe is always triggered by the formation of a termi
.nal inflorescence, ie. the branching is pseudodichoto;
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TABLE 1: Number of plants less than 1 m tall showing signs of damage or branchmg and the mean height of damaged plants in 11 populations
F 4 oe dichotoma. All the plants which had branched below | m tall were damaged. Flants above 1 m tall were not included as it is not nsually

f
fewer, oksible to determine the cause of first branching.
st and: i
: Total planis Damaged plants Mean (£5D) height (mm}
Agent!
t were Population < l(r)lnll branched unbranched to o gems
’ f I
tween: = (%o of A) (% aof A) branching domage
ungu- 1 Klipdrift 86 8 0 234 + 96 - Sheep
when 49 Polfadder 15 0 7 - e Goats
IOWS- '3 Onseepkans 65 26 25 402 + 146 418 + 268 Goats
15eeD~ 4 Skietskipkap 43 9 1] 495 + 134 - Goats
a :p =57 Aligrabies 14 7 0 180 - Goats
308, -'& Kenhardt i 0 0 - - Goats
¢ don- +7: Strausheim 8 0 4 - - Sheep
er (D. ‘8 Kokerboom 0 - - - - Sheep
m!m "Ki:e_trnanshoop 3 0 1] - — 5 kGr)at}sl
s 10: Snyfontein 36 15 ¢ 408 + 217 - onkeys, horses
iin the e P
11 Springbok 7t 4 1 219 + 168 400 Sheep

Inc]udlng both dead and recenily damaged plants.

Hiolis:: ln the case of branching in A. dichotoma (and
presﬂmably the section Dracoaloe), two side-branches
‘emerge below the terminal inflorescence which usually
dx'es while only a few mm long in the first few branch-
] gs (Schoute 1918; pers. obs.). In A. dichotoma ap-
parentiy dichotomous branching from the two
topmost lateral buds may also occur following damage
to hi ap1cal meristem (pers. obs.).

ra.nchmg patterns in A. dichotoma show a bimodal
chstrlbution with the majority of first branchings oc-
currmg between 1.5 and 2.5 m. This natural branching
is. 'ulte distinct from the branching which occurs be-
een 0_1 and 0.9 m, which is largely caused by des-
tructi n. of the apical meristem by ungulates. Goats
dppear to eat apical meristems, whereas some damage
1ay. be'.'c_:aused by trampling activities of goats and
other ungulates. Plants over 1 m tall were apparently
safi fro_m ‘destruction by sheep and goats, although
orses. and’ ‘donkeys occasionally damaged plants up to
5 m _ail ‘usually by knocking them over. The height
0 _damage and its variation between areas containing
' and’ goats may reflect either browsing height
._prefe Tces or damage done by animals tramping over
iants-iand breakmg off their tops. The production of
buds in the remaining leaves generally follows,
ziving rise to: 2—3 (occ. up to 7) branches. Although
‘not always a dichotomous branching pattern, it is
.'dlfﬁcult_to distinguish such branching from dichoto-
branching when specimens have matured.

pattern of branching between the A ramosissima
dichotoma populations investigated differs
1y In the former all plants below 1 m tall
branch spontaneousiy, whereas any branch-

" A further complication results from the spatial distri-

bution of young A. dichotoma plants: seedlings may
occur in clumps of up to six plants in favourable
microhabitats (pers. obs.). Although young plants in
such clumps are distinct, the stems may fuse with age
and thus appear to branch from the base of ‘single’
mature specimens. As plants age this apparent height
of branching increases as fusion progresses. This
‘pseudobranching’ was proposed by Reynolds (1982)
to account for the proportion of ramosissima types in
A. dichotoma populations.

Furthermore, the proposed rank of variefy cannot be
upheld, Since the distribution of the spontaneously
low-branching ramosissima taxon is geographically

distinct (Reynolds 1982) and does not occur in all A, -

dichoroma populations, as suggested by Glen and
Hardy (1987), ramosissima must be ranked as either a
species or subspecies. Reynolds (foc. cit) states that
there appear to be hybrid populations south of Ku-
boos.
Richtersveld, and thus could not determine whether
the branching patterns in these populations may be
due to hybridization or ungulate damage, The high
grazing levels in the Richtersveld {A. Le Roux pers.
comm,) warrant a closer investigation of the latter
possibility. The two taxa are quite distinct in the
northern Richtersveld (Reynolds 1982) and north of
Rosh Pinah (pers. obs.) where they coexist without any
apparent hybridization (Jankowitz 1972, 1977).
Whether A. rarnosissima has sufficient distinguishing
characters to warrant the status of a separate species,
is beyond the scope of this paper.
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