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TABLE 2

AVERAGE TEMPERATURE

Moist Forest \

Dry Forest

Scrub
Month Days Macchia Helichrysum Wolf Ridge \ Lenye Fort Cox
IQgg: e
ptember 27 525 528 - . .
October 14 256 25-1 50 3.4 2
Novcmbber 12 53.8 53.2 57-6 62-7 63-8
0 December 24 58-8 57-8 624 66-8 68-1
1949:
January 26 63:6 64-1 66-9 70-0 72-3
f;bn;lafy - 8 56-9 57-4 622 66-4 616
Aafﬂc 27 59-8 586 63:9 67-0 68-6
A pr; 30 58-0 58-0 63-0 63-7 657
May 9 - 56-7 567 62-4 59-5 63-5
June 2 52.9 53-4 55-8 53-6 56-3
July 23 51-3 52-0 57-5 55-0 58-7
August 31 48-1 482 53:6 55-0 573
Av. Temp. for year 55-4 55-3 59-9 61-7 63:8

Wolf Ridge, Lenye and Fort Cox represent woodland types 6, 5 and 2 respectively.

TABLE 3

" ABSOLUTE MAXIMUM TEMPERATURE

Moist Forest Dry Forest Scrub
Month Days Macchia Helichrysum Wolf Ridge Lenye Fort Cox
1948: . . 955
September 27 81 818 ggg 23_21 i
October 14 71-4 71-8 85-1 92-7 91:2
o November 12 786 795 . ! 005
December 24 81-1 80-6 851
: ) . 1066
Famay .. 26 91-0 91-0 70 104-9 06-6
February 8 72-4 13-4 85-5 95-9 94-0
March .. 27 78-8 -3 927 96-8 99-0
April 30 81-1 81-5 84-2. 87:0
jay 9 707 712, 78:2 84-2 T
Yoy 62°6 64:9 71-3 : 55.0
June 2 3 78-7 82-7 y
23 69-3 70 : = 7.2
July 731 754 815
August 31

Note: Wolf Ridge, Lenye and Fort Cox represent woodland types 6, 5 and 2 respectively.









TABLE 9,

TIMES OF OCCURRENCE OF MINIMUM TEMPERATURES

—

Hours

03|04|05]06|07 08|09 |10] 11|12 |13 |14 (15|16 |17 18192021 2223 |24
3110 15 7 1 1 21 5 7| 91 32
-6 7 9110 8 5 2 2 1 3 1 21 4| 4 71 34
4|10 9]15] 2 1 1 1 1 2] 6 5136
5 7 5 8 5 3 2 1 1 3| 2) 6| 8| 3|47
4| 6 9] 23 6| 7 2 1 2 7133
3|1 71 5 71 6|12 5| 3 ; 2| 3| 7|43
1811721 ] 10 1 2 1 2|32

1 8| 5(/29|19]| 8 1 1 1 2| 3|35
2|1 9 5124117120 7 1 1 1 1119
31 4| 5|12 92617 7 3 21 2 2 1 2120







TABLE 12

SUMMER RAINFALL

(October—March inclusive)

Fort Cox Keiskammahoek - Dontsa Rabula Lenye
_ Rainy Rainy . Rainy ] Rainy Rainy

Rain days Rain days Rain days Rain days Rain days
14-86 38 —_ 17-12 54 15-50 44 16-34 47
17-24 32 — 23-31 65 21-13 41 21-27 45
16-99 46 — 25-12 79 18-20 64 20-91 57
23-72 50 20-86 43 29-85 75 26:73 58 28-27 68
14-15 32 14-00 24 19-64 58 14-15 35 16-05 46
16-10 37 14-54 32 19-17 54 15-39 36 17-22 44
17-33 46 17-75 38 21-30 71 22-90 60 2322 60
14-77 36 16-99 40 21-39 68 20-82 55 22-67 51
19-82 49 24-09 49 27-77 66 2875 61 27-26 62
18-94 52 21-92 48 19-38 64 23-30 55 27-07 61
1068 28 11-85 32 11-62 61 14-68 52 14-49 41
16-72 44 16-42 35 16-25 51 18-30 43 24-46 49
16-40 49 17-33 41 18-24 63 22-51 57 18-21 51
21:72 56 24-72 52 22-93 69 25-63 59 24-30 58

7-83 23 8-42 30 8-75 40 12-31 43 11-64 40
14-03 41 13-74 39 14-70 65 18-25 58 15-73 50
15-52 42 12-90 35 15-18 51 17-47 39 18-11 50
16-89 35 17-59 49 20-42 75 21-4 47 19-18 57
16-32 41 16-87 39 19-62 62:7 19-86 50 20-38 52
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. a
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PROPAGATION <
FLOWERING AND SEEDING z | 3%
There is a great variation in the gross yield of flowers from g | WETEN@Ee
in any one area, and the yield of individual trees is also irregular, y%tilf: g)owe;; E ol T
are borne on the periphery of the trees, which begin coming into bloom when 2 ;
3?0“'- 3 feet high. Although a few flowers may be found in October, the time g b
1‘;1 their abundance is from February to April and varies with the weather. 2 & | 35| rognmpny
OWETINg may continue in a small way for several months on one tree, unti oz |82 TTETEER
flowers and the same season’s ripe seed occur on it together. Occasional trees = | &R B
will bear out-of-season flowers even in the middle of winter, and these wil Z
ﬂc;lt;ggr;ei%sd{ ;ﬁle 1\gcather is mild. The mortality from insects, mainly N
ellicorn, i : _ NN
oSt o the yield o ca{:;;: 1: ﬁg:n l}lgﬁl, and a dry hot spell may d%stlroy o | 3 g 18zeqacy
the trees. There are about 70 fi vy fall of shrivelled brown flowers below z | &3 AN N
1t Was establisheq that about 1 Mty o head, and from. counfs dqne il <
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Total: 23,696 seeds, 5747 infested = 24 per cent.

size—there may be from 560 to 1030 —

The podS fr ] : 3
. 0 L 1 Y L
1‘e'ﬁlitllll tlile e | af?é 2 ?fcﬁg Seventeen to a peduncle, are curved and varzeéﬂ
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seeds, gl e WithOult’ B tll]]'len‘t of its own. Usually they dehisce dOW8 &/
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2601
2623
2702
2705
3142
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e seeds to remain on the tree until thoge &
oaz:]l(lio\;i tnliis even of force 7 on the Beaufort Scalef the

rop. By these means, a well-distributed faj] of s:&l

are resistant enough t
next season are TIpe,

dislodge only part of the ¢

time.
: AT d of a heavy fall at one .
is Obé?:(l::dthlgsrt:;r oductive cycle is as 3 rule completed within the first § Month

ins during this period w. t

- ioht be expected that good rains dus . would b

of thio);’izg gonxgegxfhing andp seeding, but two years observations Indicate thnat
?lfi g not necessarily so. The rainfall from January to May inclusive was 13 :

s i 40 inches in 1949. Of the trees examined, the yield wag

inches in 1948 and 6-40 Ir ; : . at
least twelve times greater in the drier season, as shown in the following table._
TABLE 17
APPROXIMATE NUMBERS OF FLOWERS AND SEEDS
—
Tree No. 21st May 1948 31st March 1949
1 139 pods, no flowers 1000 pods, 500 flo
2 6 ” ”» 400 . 0 V:':'.rs
3 8 ” ’ 500 oF 0 .
4 0 » ” 120 s 0 '
s 1(1) 2 o 308 , 150 .
”» ” - 0
7 zm » ” lm » lm ::
8 0 . ”? 10 3 20 .
9 o, » 50 , S0 .
;? 0 » i3] 34 2 4(X) .
12 8 . » sm » 0 th)
13 0 ” » 34 2 400 ””
o, » 200 ,, 200
364 pods, no flowers 4364 pods, 1820 flowers

It has been noticed also that along th in the Fi i
> g the water-courses in the Fish River
t\l’lzl;ezrzhgg nxls 3.1 tcndctency for the trees to bear more prolifically the further
: m the water-course. A possib ion i
given by Schimper (1909, o 05— possible explanation is the general one

*“The production of sexual organs is us i i
A uall

;lgzﬁily of moisture and favoured %y drough:l,”y impeded by a considerable
forests stgste:lst(])l (1931, p. 247), referring to indigenous trees in the Knysna
extreme con, ditio:st strong light, disease, damage, burning—in other words
found in the edito_'ci‘mse more abundant flowering. Confirmation is to be
p. 15), where it is I]ll-:::lt-noms of the Empire Forestry Review (March, 1951,
produce more fruit dat;Ol}ed that “ill-treatment of fruit trees in making them
recently been applied ex;e;i(l)llllcltn‘?;ll.{ ancient times”, and that the practice has
SEED DispERsAL Y to forest trees in the United States.

Seed disper 3 :
East. The arpea Sizsilf;a;rg::'t 1nvestigated on the 'Grahamstown Commonage
and closely grazed turf of I?tcal PHUIposes level, and is covered with a uniform
the trees are concentrateq emeda triandrg, Apart from scattered individuals,
perimeters fairly clearjy dé;ilxtxo thickets about 20 yards in diameter, with their
?hses or old disturbed areaq Wﬁx('l'h As the thickets do not coincide with dipS
. hie i'eason for this peculiar d-c .could possibly account for their patchiness

CKets are found with 5 lar és:nb“tlon 18 at first puzzling. Some of these
Tt is poms €Rough to suggest gho o BrOWing close beside them, a relationshiP

CVer 1n the centre of the clurlr)l?assl:ll:t ;ﬂvthat the large tree is the pafﬂl‘:'

ays at the edge and always on the

4

western edge. This in turn suggests wi :

which would hardly be capable of vtvr?d dispersal—not from moderate winds,
and which in addition come from any quarter b L :
are no satisfactory data as to thejr » but from strong winds. There

the corresponding patches of seedlings averagecimlgz% tgregg?s theDg;x;g:sa?g

iven in Table 18. Tt is felt that this very cJ i i
cgiirectiop of the prevailing winds and establghesotsl?af ?ﬁrees?gf? tﬁ:t:rll)z}.% s
of distribution. ~As they travel at a magnetic bearing of 130 degrees 1(:;):&?:;5
133 and 126) they blow from the back bearing, that is 310 degrees Cortec:tt::l1
to the true bearing, this is 290 degrees, or west-north-west. This supports
Dyer’s observation that these strong winds are mainly from the north-west,

TABLE 18

DIRECTION OF STRONG WINDS ‘GROUPING OF ACACIA SEED-
AS SHOWN BY TELEGRAPH LINGS WITH RESPECT TO
POLES PARENT TREE

GRAHAMSTOWN COMMONAGE GRAHAMSTOWN COMMONAGE

Pole Direction Tree Bearing of Seedlings
No. of Slant No. from Parent Tree
1 95 1. 145
2 140 2 123
3 125 3 125
4 120 4 115
5 131 5 132
: : i
7 150
8 137 3 }%3
6
10 110 10 i1
11 * 134 11 130
12 135 12 130
13 155 SEtA
14 128 1514
15 148
16 134
17 145
18 118
19 122
20 141
2664
: = 126 magnetic
Average = 133 degrees magnetic e = 106 true
= 113 degrees tru¢ Back bearing = 106180 degrees
Back bearing = 113+ 180 degrees = 286 degrees "
= 293 degrees Bearing of parent tree from seedlings
Prevailing strong winds from 293 degrees : 286 degrees

onage was visited on the

: i the comm
As a further check on wmghilgpg:dﬁrstcstrong wind of the season had

. une 1945, i ming from the true west,
%::;nﬁl%]:vigg 2si1:<t:ejthe morgienag\;fozhsecavlg?gnga& ‘ige\\fard (r)f the8 see%i;gt ;r:;:
:ﬁ: {'?er:lfl; t@zﬁ‘l::;d;)%st oartll:ieseeds were DUMErous, ranging from 8 to
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vailable leaf and even the twigs are chewed. Trees with a single stem are
:mshroom-shapcd, with the Iovs%er edges of the branches evenly shorn off at
the limit of the animals’ reach. Those with a shrubby or denser growth form,
and especially those which are in addition thorny, are eaten into the form of
a cone. The centre of the bush, being less accessible, has a slightly better
chance of growth, but towards the edges the damage be(:omes progressively
more severe, and the constant pruning of all shoots growing outwards forces
the growth away from the periphery. Any side branches from the taller central
portion are likewise checked until they have been carried upwards into safety,
The final growth form is a characteristic hour-glass shape, and the stages are
shown in photographs 12 and 13. Similar effects of browsing on tree growth have
been reported from Germany by Walter (1927, p. 187).

Different species are grazed without discrimination provided that they are
not actually poisonous, and even the poisonous ones do not escape completely.
Leaves of Acokanthera venenata are occasionally taken notwithstanding their
high toxicity (Steyn, 1934, p. 330) and the fact that they have a burning taste
(Watt and Breyer-Brandwijk, 1932, p. 142).

The mixed undergrowth gradually disappears until the ground becomes
bare except for the covering of litter which has been described under type 4.
This stage remains more or less stable until the canopy begins to break down
because of the death of the older trees or because of felling. Where the gaps
allow sufficient light to reach the ground, a mat of Cynodon dactylon and
Sporobolus capensis is often able to spread, and in time the forest takes on the
appearance of a park, with the clean-boled trees widely spaced, a close-grazed
lawn, and bushes grotesque in shape through continuous cropping, calling to
mind the topiary art of formal gardens. Senecio Juniperinus is a common weed
in bare places, and makes a conspicuous show with its bright yellow heads

“during mid-summer.

The need of the Native population is for timber and wattles and this
causes the more useful trees to be removed first. As the soft and spongy wood
of Cussonia spicata is of little use (Sim, 1907, p. 230), this tree is saved from the
destruction which overtakes the timber trees and its high relative frequency is
a feature of the heavily exploited forests.

Under normal conditions the death of a mature tree inside a forest provides
a clear space ideally suited to a growth of seedlings of all descriptions, and soon
after the establishment of a cover of quick-growing herbs or grass, the young
trees make an appearance and a dense stand of saplings grows up. Regenera-
tion in the forests examined was vigorous and adequate even during the 1949
drought, provided that the area was protected from destruction by stock.
Examples were numerous in the protected patch on Chulu Ridge 2 miles south
of the house at Chatha Forest Station. TEere are no photographs or analyses
to show the appearance of the protected patch when the fence was first put up,
but this lack I$ 10 a great extent made good by the existence of an unfenced
forest half a mile to the south. Both patches belong to type 5 and for practical
purposes are identical in size, slope, shape and altitude. When studied with
respect to each other they give one the clearest picture possible of how forest
can be destroyed by man and his stock. These points are shown in photo-
graphs 23-26.

The tree seedlings which are coming up in the glades of the rotected
forest (mostly P{aeroxylor} obliquum, Brafhylaena sp. gnd Buddleja s?zlicxfo;ia)
show that there is a definite tendency for an encroachment of the forest upon
the grassland.

TasLe 27

BELT TRANSECT FIGURES

DRY FOREST (TYPE 5)
Area: 4x 608 sq. yds.

Total Av. Ayv.

Stems Listed: 1 inch diameter breast height and over.

Species Stems | Ht | Diam, | a* Digm, P%‘rﬁflf“
Ft. Ins Ft. s.
Acokanthera venenata 2 12 1 12 Inl 0-24
Allophylus decipiens 73 14-6 1-8 25 5 8-66
Azima tetracantha 26 13:3 1-3 40 4 3.09
Brachylaena sp. .. 2 18 3 24 5 0-24
Buddleja salicifolia .. 5 30-8 52 45 12 0-59
Calodendrum capense 2 25 5:5 30 9 0-24
Calpurnia sylvatica .. 5 12-8 1:4 14 2 0-59
Canthium sp. . 3 347 3 40 5 0-35
Canthium ventosum .. 1 15 1 15 1 0-12
is citrifolia 13 24-1 1:6 40 3 1-55
Capparis citrifo 034
Cassinepapﬂ]osa 2 12-5 1 15 1 1-19
Cassine sp. 10 168 2 2 2% 1-42
Celtis kraussiana 12 26-9 49 68 ¢ 9.62
Chaetacme aristata .. 81 14-8 1 :9 34 b 101
Clausena inaequalis . . 11 13-6 %g o . 123
Cryptocarya woodii .. 12 19-1 2 o ¢ 0-12
Curtisea faginea 1 40 3 10-3 40 16 2-25
Cussonia spicata 19 32 43 40 6 0-35
Dovyalis zeyheri 3 31-7 11 8 2 3-68
Dracaena hookeriana 31 34 2 24 2 0-12
Embelia ruminata 1 24,3 1-7 35 2 1-31
Entada natalensis 11 %g . 2 50 4 4-75
Euclea sp. 40 17 18 0 8 3-56
Eugenia zeyheri 30 20-8 2.5 30 4 0-47
Fagara davyi 4 14 1 14 1 0-47
Gardenia neuberia 4 16-7 1-3 2 2 0-35
Gelonium africanum 3 15-4 1-3 30 3 11-28
Grewia occidentalis .. 95 171 29 2% 9 4-27
Gymnosporia nemorosa .. 36 20 2.7 30 7 0-71
Gymmosporia pedugcularis .. 6 179 16 25 4 5-69
Hippobromus pauciflorus 48 8 1 3 1 0-12
Maerua racemulosa . . 1 215 55 | 25 9 0%‘:
Olea africana 2 22 3.5 26 6 8:.“
Olea capensis 2 25 1-8 30 2 012
Olea laurifolia 6 12 1 12 1 0-59
Pavetta lanceolata 1 16-4 4 24 11 1-07
Pleurostylia capensis g 17-4 17 24 g 1-31
Ptaeroxylon obliquum 3 131 1:2 24 3 0-24
utterlickia sp. 8 12 32-5 2:5 40 2 0-35
hoicissus cuneifolia 3 127 1-7 14 2 1:19
oicissus rhomboidea 10 37 7-6 50 8 3:68
Rhus legati y 3 20-2 32 gg 6 0-95
hus refracta 8 18-4 2 2% 2 0-83
oyena lucida 7 183 1-1 45 2 4:39
oyena villosa 37 251 61 12 1 0-24
Schotia latifolia 2 12 1 40 5 2-61
Scolopia zeyheri 2 275 21 30 1 0-12
cutia myrtina 1 30 1 18 1 0:;}
ecamone alpini . 1 18 i 36 4 g,”
ecamone frutescens . 2 36 14 2 5 0-24
ideroxylon inerme .. .- | .5 | 1249 i 24 1 0-12
Trichocladus ellipticus .- 2 17 3.2 40 10
meria rotundifolia .- 7 24-8 99-34
€pris lanceolata .. e
Totals .. . o]
——
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TaBLE 31

SUMMARISED FIGURES FOR HALF-ACRE TRANSECTS

Average
Diameter

21

2-1

2-8

2:6
49

Maximum
Diameter

24
18
36

Height

Average

8-0
12-5

15-9

20-2

27-9

Maximum
Height

14
25

30

100

Per cent
Spiny Stems

——

44-1

28-1

34-8

23-9

12-5

Stems

295
683
882
842

814

Species

21

42
39
53

48

Type

74

or at most middle-sized, leayes which ar

i 3 e all xerophli :
The Son:)lfl:ltggte;]tlim}) 18 the woolly Anaphalis jgs‘;lnf;us In structure . .
socially, rely excludes all other woogd ) ca, which growing
the scrub on the summit is interrupted Y Plants. . . Here and there

stituents of which are narrow-leaved by Alpine steppe, the chief con-

range, this region has a summer rain}'aiﬁ Ort grasses.” Like the Amatole

3. In Uganda. On the hj .
Ericaceous species may form agsl:lbla].llg‘il;]eta(l\giu ;\;ﬂer_e trees are absent,

. 24), sometimes associated with Proreq abyssinicmty Guawden, 199,

j a and Anthospermum
pachyrrhizum (Thomas, 1943, pp. 162-3). The boundary b P 1
formation and the forest below it is at about 2400'metre?(7g§;%v?“ this

4. In Tanganyika, where small groves of Ericq arbore eet).
the Alpine zone of Kilimanjaro (Schimper, 1903, b, 73%) a grow near

5. In Australia, the sclerophyll leaf being here typic.:al of the Medi-
terranean climate of the south-west, but occurring also in desert scrub
an(:ll (;;l regions with a rainfall of 40 inches (Bews, 1927, p.- 76; Wood, 1934,
p. 70).

6. In the British Isles “on exposed high-lying peat moors, which are
not too wet, but where trees cannot grow, it is the climatic climax”
(Tansley, 1923, p. 55).

7. On mountain tops throughout the Union of South Africa and the
adjacent territories (Bews, 1916, 1917b; Licbenberg ms.; Levyns, 1938;
Rennie, 1935; Weimarck, 1934).

8. Above the forests on the Pacific islands of Juan Fernandez and
Desventuradas (Skottsberg, 1945).

9. In parts of the Falkland Islands (Skottsberg, 1945).

10. In parts of California (Bews, 1927, p. 76).

11. In parts of Chile (Bews, 1927, p. 76).

There is general agreement among those authors who touch on its ecology
that macchia is a more xerophytic type of vegetation than forest, and its leaf
structure supports this view (see page 125). Its presence in the Mediterranean
region and in others where the climate is similar may be explained by the fact
that such regions are physiologically dry (Maximov, 1929, p. 266), and its
presence in the other places mentioned may be attributed likewise to drought,
caused either directly, by lack of rain, or indirectly, by the factors whlch_codnile
into play in cold or windy climates and at high altitudes. The matter is dis-

“cussed in Chapter 4.

IN THE EASTERN CAPE PROVINCE IN PARTI(;ULAIR " tains beyon d‘the
In the eastern Cape, it extends westwards along the moun 1
Amatole range (wherg Cliffortia spp. and Erica brownleeaei’l ar]t; °§'f°?,’$3{
as far as the Bosberg, which overlooks Somerset EaStAmT tgle Oja aic ghia and
strongly resembles in growth form and o] thi d a inant bush on the
floristically also the two are very nearly related. /T °N ‘:mlb H. Bolus and
Bosberg is a species of Erica, near Erica rigicola, h obes_m);l of the Albany
L. Kensit on Weale’s specimens from Bedford in tl&?ﬁ e}'n al;“lrom Erica rupicola
Museum indicate that it is probably @ new. Species, Al t?a,rrl a% is known, there are
in habit, size of corolla and pubescence af ovry: E st and Bedford. With the
10 other records of it than those from Setcrect asd imens of Metalasia
Erica are the usual smaller communities angtj‘r:i%ltx%;f a;m”“m and the like.
Muricata, Restionaceae, Asf:éatt,};u;’rzfg ’macrophy”a- Neitheggg:gidma'tl?ti:

; was .
Species (Protea lacticolor anc t7¢ mbmsc tie:(;?gates that the two forms
vigorous growth of Erica seedlings in burnt %"ﬁ‘l‘t (see pages 84-5)
of macchia are probably alike even 1 i
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Fig. 8—Transverse Section of Leaf of Erica brownleeae. (Magnification 150)

a.

a’,
b.
C.
d.
f.

TER

epidermis, divided by a septum into two layers
epidermis of smaller cells produced into long and narrow pro-
jections

palisade parenchyma

vascular tissue

recess in which stomata are situated

junction between lower and upper surface of leaf, marked by
changing structure of epidermal cells

cuticle ) o
scattered epidermal projections

mesophyll.























































































