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ABSTRACT

Four triale covering sizxty two smesdlots of twenty two species of
cold-tolerant Bucalvotus species were established hetween 1873
and 1982 were assessed in late 1990 and early 1991. The results
wers compared with those at five vears of the two trisls planted
in 1980, described in Fichardson., (1985) and with the results
from other countries with similar climates.

Those species most suited to the lowlasnds were E. pitens, E.
stellulsta, E. rubids., E. macarthurii  and E.glsucesrens.
Unfortunatelv nene of the trials were located in the foothille
although E. nitens snd E. stellulata are koown to Brow
particularly well in this zone. Severe froste in the mountains
reduce survival of E. nitens to unacceptably low levels. In the
mountains Tasmanian E. viminalis. E. nova-anglica, E. atellulata

RN

and ¥. dalrvmpleana have shown good growth and surviwval.
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INTRODUCTION

ft

Fucalypts have been planted in Lezotho =ince about 1860. the
first introduced species was probably B, globulus. Trees of this
species about fifty vears old were dezcribed by Heywood on his
tour of Leasctho in 1808 Heywood, 1908%,

Large scals use of sucalypts in plantation conditions began with
the Lesotho Woodlot Project (WD) in 18973, Although a variety of
sucalypt species had been used in the the LWP plantations: 1.
bridgesians., E. camaldulensis. . globulug =sp. maidenii, E.
rolvanthencs., E. rubids, E. Lereticornis snd F. wviminalis only
E. rubids was found to be satisfactorvy (Povnion., 1988). The
planting of E. viminalis. E. terebticornis, E. brideesiana and E.
globulus ceased because of damage by Bucalvptus Snout Beetls
(Gonipterus secutellatus) (Richardson and Mealiins, 10884,

Aithough in  recent vears & larger proporticon  of pine,
particularly Pinus radiats has been rlanted, the eucalvpts remain
important to the Government Plantations programme . They also
feature prominently in the establishment of community or private
woodlots in Lesotho. as many grow quickly, produce zood guality



fuelwood and will coppice.

In an effort to diversify the eucalypt species used for
plantations for fuelwood and poles the Research Section of the
LWP and of its successor, the Forestry Division {FD) establishec
thirteen trizls of sucalvpts, between 1970 and 1991.

The four trials described test in total gixty two seedlots of
species and provenances considered to be very cold tolerant and
alao reasonably drought tolerant. Lesotho has an semi-zrid
climate with regular drought vears and frequent frosts during
winter. Species were chosen from arsas in Australasmia where
climatic conditions were similar snd from similar latitudes +o
Legothe (Map 1). These include areas within the Australian
Capital Territory {(ACT). New South Wales (NSWY, Victoria and
Tasmania. Several Lesotho and Secuth African land races were zlso
included. ‘

The four trials cover altitudesz from 1 800 to 2 200m and were
sited on soils derived from two geclogical formations. the
basalts of the Lesotho Formation in the mountains and the
sandstones of the Claren’s Formation on the plateaux.

EXPERIMENTAL DESIGN

Three triale were randomised complete block designs. At one trial
at Thaba Putsoa and ancther at Leshoboro Plateau, line plots of
five trees. were replicated in ten blocks. The =small z=ize of the
Plots was necessgitated bv the size of the sites. '

At Ha MNtsane twentv tree plots were uzed. replicated in four
blocks. Unfortunately a lack of +ress for some seedlots
necessitated substituting a seedlot of E. rubida for some trees
in plots. Thus some plots are a mixture of two speciesm.

At the remaining Thaba Putsoa trial thirty two =zsedlots were
tested in unreplicated plots containing twentyv tress,

THE TRIALS

Due to severe land shortage for forestry and forestry research
in warticular the four trials described are =mall and the number
of trees reprssenting each seedlot are few. In addition thev were
not replicated in time, owing largelv to lack of resouraces.

Thaba Putsoa (2200m)

Twc trials wsre vplanted at a sheltered mountain site at Thaba
Putzoa. cne an unreplicated trial in 1879 (L/25/76) and the octher
a large replicated trial in 1980 (L/725/27). The site iz situated
ocn a steep, north-saserlv facing slope which supports a shallow
loam soil. of pH 6.4. between %50 and 6800mm deep. derived from
basalt parent material. Soil analvsis indicated adeguate
concentrations of potassium and high caleium levels. Nitrogen
levels are also thousht to be high (Richardson, 1885). The
original vegetation was dominated by Festuca spp. The site is
sheltered and is not a typical mountain site.,



Ha Ntsane (1880m)

The lowland trial at Ha Ntsane (L/25/9) is sited on the edge of
a sandstone escarpment. It is on a slight south east facing slope
with a clayv-loam soil, derived from the underlving sandstone. A
soil analysis was not undertaken for the =ite. The adjacent
natural vegetation is an overgrazed grass sward with scattered
Chryveocoma tenuifolis bushes.

Leshoboro Plateaun {(1800m)

The lowland site at Leshoboro (L/25/7) is located on a sandstons
plateau which rises 2Z00m above the surrounding vlain. The trial
was planted in 1980 on a site with & slight south facing slope.
The =o0il is a sandstone derived sandy clay loam, of pH 5.8,
between 1.5 and Zm in depth. Soil analysis of the top Z00mm
showed phosphorous at 2-3 ppm and a good supplv of potassium at
125 ppm (Richardson. 1985). The site had been under arable
agriculture for many vears, but the natural vegetation was
thought tc¢ have been grasses dominated by Themeda triandra
{Jacot-Guillarmod., 1971 in Richardson. 1985). In 1979 a voung
compartment of Hucalvptus viminelis on the site was ucrcoted
because of Hucalvetus SBnout Beetle damage (Richardson. 1985).

The Leshoboro Plateau trial and Ha Ntzane trial were rloughed
with a double pass of a Nardi plough. The Thaba Putsca trials
were pitted. Herbicide was not avpplied to arny of the sites and
fertiliser to all sites except the unreplicated Thaba Putsoa
trial. The location of the trials asre shown on Map 2.

THE SEEDLOTS

In total 62 different seedlots of 22 species were tested (Table
1}, Thosge tested in each trial are listed in Table 2.

METHODS

For all seedlots at all sites. diameter at breast height (1.3m).
height. survival. straightness of stem. forking. hranching
intensity and branch thickness were assessed.

Diameter at breast height was measured and where there were more
than one stem the average diameter was noted with the number of
s#tems. Height was measured with a hypsometer.

Form was assessed through a wvisual appraisal of s=tenm
straightness, forking. branching intensitv and branch thickness.

Stem straightness was scored:
1 Straight

2 Blightlv crocked
3 Very crocked



Map 1

Map 2

Africa showing Comp
Australia (adapted

arative area, latitude and position in
from Turnbull and Eldridge, 1983).

1 LESHOBGRO PLATZAU
2 HA NTSANE

3 THasA PuTsoa
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Location of trials.
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fable I Origin of Seedlats

ORIGIY
Code SPRCIES fesdlot He Locality fat bLong Altitude Soil o tres
i . badiensis 12690 Kimmitabel HGW OB 148 15 00 7 7
2 & blakelyi 11849 Stuart Town HSH K7 O T R 3 ? ?
3 E. blakelyi 11835 Mendooran NS¥ 3 M 14 8 450 gandy alluvial 7
4 E. bridgesiana ex ¥ Hoer Hohals's Hoek. lesotho 2 1 I 1 1600 sandstone derived ?
5 E. casphora 9839 South Bonballs NSH B 5 149 i 700 acid granites 7
6 £. caaphera 11938 Wee Jagper 5.F. HCW # T 48 M gig ? 9
7 E. casphora 12447 Connor Flat Orisrea ACT B2 8 82 T80 7
§ . camphors 12448 Carse Flat ACT /17T M 4 R
3 I. camphora 12634 8. of Dederang VIC 36w ur 3 450 7
10 . capphora 12313 Wee Jaeper 5.F. HSW ¥ O§ 148 M 33
1} . chapmaniana 12304 Koseivsko Mab. Park ¥5W g 16 48 H 1280 7 ¥
12 %, dalrympleana 9537 Steppes TAS ' 42 7 48 48 874
13 E. dalrympleana 11781 Wiharesa 948 42 ¢ 18 5 §50
14 E. dairymplezna 12097 Cotter Hut 4rea ACT B4 148§ 1100 red claye ?
15 . deanei 11245 Horth Zast Tenteriield WSW 28 8 13 1 §T0 7 7
18 E. glaseescens 10845 Hount Tingi-Hingi NOW IFTo9 ME 4 1420 Ordivieian slates ¥
17 K. plaucescens 11253 MHichelago HEW B M4 1400 graaite ovtoreps 7
1§ K. glaucescens 13273 Mt 3t Gwinear I KO TR ¥ A 1@ |
18 I. glavecescess 13287 Guthega Loscuiscs NSW ¥ 1 148 N 1580 7
20 E. qupnid 11877 Ghannon TAS 47 31 146 48 80 7
21 E. gzunnid 12583 Steppes TAS 42 7 45 4B 674 dark grer
22§, eunnii 12884 Miena Central 748 43 7 146 5% 100 Alpine hums o
23 B mnid 12995 Arthur’s Lakes TAS 42 2 48 58 968 7 7
24 E. laevopinea C747 Styx River S.7. HSW {(pt6da AR S A ? 7
25 E. laevepines 11853 Walcha HEW Hooost I8 1070 acid geanites
28 %, largiflorens 8646 Yantzbulia NS s I VS ¥ L 120 black clay lean 7
27 E. macarthurii 1084% Bowrall ACT M3 13 574 gres lpax 3
8 B, macarthurii 11821 Bowrall ACT WOoW o1 B 640 grey loam 7
28 K. macarthurii 12023 Maralan §5¥ MoO¥ e 7 505 yellow brown szad °
3¢ . smacarthurii 10348 Belfast State Forest, § Tvl (RSA1 25 40 3 1 1888 7
31 B, melliodara 28764 Bloemhof, W Tyl {RSAY T8/ OB 1234 %
32 E. neglecta 7338 Buckland River VIC B 42 148 B T80 alinvial
33 &, nitens 11814 Anembo HE¥ B4 143 1809 bazalt 3
M4 . nitens 11881 Badja Hountain HEW ¥ 0O 148 3 1400 3cid eranize ?
35 E. niteps 12103 HRoijse VIC L F | 950 friable brewn loag?
35 E. nitens 12107 Mt St Gwipear YIC oW Mg 1 1175 rich brown loam
37 E. nizens 12185 Spiitter’s Cpeek, Bendoc VIC KU VRN 1970 sehist aver olays 7
58 E. nova-angiica 16717 Ehor Area BSH K T A 1258 agid granites ?
38 K. nova-angliea 11687 £¥ Walcha H3¥ o4t 151 18 310 aeid pranites i
40 I, paveifiors 10808 Jenolan District NSH oo o 7 1874 sandstons
41 E. pawcifiors 1200%  East Gheron HEW KX IR P2 B 1239 shale
42 E. pauciflora ssp debenz 8777 Jounama Pear §5¥ 35 3 48 13 1550 granize
43 E. pauciflorz sap debeuz 829 Mount Siniai ACT 35 3 148 48 YR
44 E. perrinisna 10840 6.4 xm frow flandra NO¥ ES T Y 18 ¢
45 . perrivianma 12307 Hungee Flas TAS I I T R gy 7 §
48 E. perriniana 12442 Ska from Seizgin’ Hole USH B3 1k M 1555
41 L. rubida 11280 Oberon District HSW 3[4 g B2 910 clay gravel
48 E.rubida 11868 Captains Fiat HSW 3% 31 148 28 984 brown clay loam
4% E.rubids 12438 ¥iazla District H5W i & 188 32 370 granites
30 K. ruebida 28736 Belfast Seate Forest, ETVL (RS&) 28 40 M 1 18888 ?
51 E.pubids ex #'floek  Mahaie'z Hoek. lesuthe O o 28 1300 sandatons depived 7
52 . sideroaylon 12017 Goomoo 3.¥. MSH 209 1w 9 73 solidie
53 E. sidersxyion 11844 5.9, &ileandra NS¥ IO 48 35 300 red sandy loazr ¢
34 E. stellulats 10443 Oheron District WSW KT KO F | 1216 9 7
58 E. stellulata 11287 B of Nimmitsbel WSW ¥ 33 e 22 1198 2
56 I, stellnlata 12283 Gudesnby Area AC7 3B 45 148 33 1o 2
57 E. stellulata 12987 dkz 3 of Jerangle HSH BnoM s 22 1200 7
58 E. vipinalls 10677 3wansez T43 . 42 0% 147 453 THe-880 % 3
38 E. viminalis 1811 Orangs Dietrint 4SW 300 14 i 1180 Tertizry Bassit ¢
80 E. viminalie 1178 K. 3zome HEW 20 181 18 1280 Tertiary Basal: ¢
81 E. viminmalie {1743 K¥¥ Brathen VIC IO T W 509 2
52 E. visinalis 12382 Cotter Jut Aves A0T 340 148 48 11 Bed Clays 7



Table 2 Sesdlots in Zach Trial
Li2g/at L/25/8 172541 L/25/97
Code SPECIES Seedict Ho Theba Putsos  Thaba Putsoa  [eshobars Pl Ha Htsane
L E. badjensis 12089 i
2 . blakelyi 11819 A
3§, blakelyi 11838 3
4 I, bridgesiana ax H° Hoek 4 19
5 %, camphora 9839 4
8 £, canphorz 114838 5 2 i
T E. camphara 12447
§ §. camphora 12448 i 2
§ 8. camphora 13534
10 £, camphora 13315
11 E. chapmanizna 12304 : 3 3
12 E. dairympleana 2537 8
13 I, dairympleana 11721 7
14 E. dalrympleana 12097 8
15 . deanei 11245 ]
16 E. alaveescens 13841 16 5 4
17 5. glaucescens 11253 1 &
18 B, elawcescens 13273
19 E. glaucescens 13287
20§, sumnii 11977 12
21 E. gunnit 12583 7 3
2% §. pupnii 12884 3
33 8. gunmii 12958
24 I, lasvopinea {747 ] i
28 5. laevopinea 11653 1
28 £, larziflerens 848 i &
I %, macarthurit 15942 18 3
I8 E. macarthurii 11824 1 EH 14
29 I. macarthurii 12023 14 21 i1
30 E. macarthurit 1948 1§ 2
31 . =melliodora 28784
32 B. neglecta 7338 12 13
33 E. nitens 11814 15
34 E. nitens 11881 18 13 14
35 E. nitens 121072 7 14 15
38 I, nitens 13147 i# 15 18
37 E. nitens 12155 18
38 E. nova-anglics 0717 20 17 i7
39 E. nova-anglics 11887 18 ig
40 B, pausiflora 19803 22
41 §. pauciflora 12009 21 23 20
47 T, vaucifiora sep debeu 8117
43 T. payeifiors ssp debeus 4824 2%
44 E. perriniana 13340
43 §. perriniama 12427
48 E. perriniana 12447
47 &, ubida 11286
48 £.rubida L1846 24 3
49 E.robids 12438 15 2
50 E.rubida 28736 25
81 T.rudbida 23 ¥'Moak i
52 §. sideroxylon ey i
§3 £, sideroxyion 11844 u
54 1. stelluiata 10443 i 8
55 E. stellulata 11287 8 b4 23
56 E. stellulata 12293 28 24
57 E. stsilulata 12887
58 E. viminalis 10073 21
5% k. viminalis 10811 2
80 E. vimipalie 11175 8
£1 . viminalis 11743 30
52 E. vieinalis 13382 3

LE TR X
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If there was forking its position on the stem or s=tems was noted:

L No forking
2 Forking near base
3 Forking near top

Thia influenced the number of poles or posts the tree would
produce.

Owing to uneven survival in the trials the rlots were
subjectively designated open or closed. depending on the amount
of light reaching the plot trees. Then branch intensitv and
branch thickness were assessed and classified thus-

1 light branching 1 thin branches

Z moderate branchina 2 medium thick branches

3 heavy branching 3 thick branches
ANALYSIS

For the randomised block trials at Leshoborc Plateau and the
replicated trial at Thaba Putsoa an analysis of variance (ANOVAR)
was used to investigate if there were statistically =zignificant
differences between the performance of szeedlots. However. bhoth
these trials have plots which were esither not planted or have
been planted with alternative species. There were alsc plots with
no surviwval.

Problems were encountered with analvsing the data of +the
Leshoboro Plateau Trial and the replicated Thaba Putsoa Trisl.
The memory of the computer was found to be too small to conduct
an ANOVAR using Statgraphics.

On the advice of the Senior Forestrv Adviser. ODA the data were
sent to Ms. J. Rilev, the ODA Biometriecs Adviser. & thoroush
examination of the data revealed that the distribution of +the
values was skew and the data had to be transformed to satisfv the
conditions of an ANOVAR. For dbh and height a natural log
transformation was used. whereas a sguare root transformation was
applied to the stem number data. For survival an interactive data
analyvais wag used,. to determine whether survival was
statistically dependent on block or sesdiot.

Ms Rilev advised against using a multiple range test, if
significance tests were considered necessary. One suggestion made
was t use f-tests on the mesans of interest. These were conducted
on height data. comparing the seedleots with the best seedlot in
terms of Yield Functicn.

Unfortunately neither dbh or height alone give a reasonable
indication of differences in volume. when comparing multistemmed
and single stemmed species. So. an ANOVAR was conducted on the
Yield function as calculated from the manipulataed data supplisd
by Mz Rilevy.

For the trial at Ha Ntsane and the unreplicated trial at Thaba
Putsoa mean survival, diameter at breast height and height were



calculated. Further analysis was not undertaken because of the
mixture of species in many of the plots at Ha Ntsane and the lack
of replication at Thaba Putsoa.

Yield Function
A Tield Punction was used to rank the seedlots. The function was:
Height % Survival % (dbhi2 % Number of stems per tree/ 10060

This roughly estimates the relative wvolume of a rparticular
szedlot at a trigl. Unfortunately, the function does no* include
a form factor for each seedlot or species.

Form

Parameters comprising stem straightness, forking. branching
intensity and branch thickness wers assessed. These were analysed
to indicate which seedlots would be suitable for poles. fuelwood
or both.

Mean Annual Increments

Using a general wvolume equation based on diameter and height of
682 Hucalypt trees an estimate was made of the Mean Annual
Increment (MAI) for the seedlots at the Leshoboro Plateau trial
and the replicated Thaba Putsoa trial. As this equation was
largely bazed orn volume, dbh and height relationsghips for E.
rubida trees it can onlv be viewed azs a rough estimate of MAT.

The formula used for estimating MAls was-
MAI= Volume/ Age
Where Volume=

{dbh)2 * Height x (3.841*10'5)+O.005299*No Stems ¥ Stems/ha %
Survival

Survival is expressed as a Iraction rather than a wercentage .
RESULTS
Results of Analysis of Height., Dbh and Survival

Results of dbh, height and survival are shown in Table 3 to & and
MAL in Table 7. Those of the Leshoboro Plateau trial and the
replicated Thaba Putsoa wera back-transformed from those suprplied
by Ms Rilevwy.

ANOVAR of the data from the replicated trials at Thaba Putsca and
Leshoboro Plateau show statistically significant differences (@
5%1 in height and dbh with geedlot and block. To examine thess
differences t-tests were conducted on the height data between the
sesdlots and the best rerforming seedlot in terms of Yield
Function,



Table 2 Thaba Putsca Replicated L/25/8 1991 Assessment

Species beedlotr dbh No. Stems Height Survival
B. camrhora 12448 9.4 1.37 B.5 B0
E. camphora 11838 5.9 1.25 8.3 76
E. chapmaniana 12304 14 1.41 11 ig
E. bridgesiana ex M hosk 5.8 1 3.3 S
E. glaucescens 10841 19.3 1.88 9.4 58
E. zlaucescens 11253 14.5 1.z 1.4 44
E. gunnii 12583 15.8 .17 13.2 54
B. zunnii 12884 12,2 1.02 10.8 38
E. lasvopinea CT47 0 8] 1 0
E. laevopinea 11853 7.2 1.18 7.4 bz
E. largiflorens 8546 .0 ¥ ¥ 0
. neglecta 7339 4.2 1.5% 4.8 58
E. nitens 11881 25.3 1.13 4.8 18
E. nitens 12102 24,1 1 14.1 2
E. nitens 12107 18.Z2 1.11 13.2 24
E. nova-anglica 11887 15.7 1.14 11.2 9¢
E. nova—-anglica 10717 19.8 1.1 11.8 92
E. macarthurii 10942 10.4 1.26 8.1 42
BE. macarthurii 30946 11.4 1.18 8.4 48
E. macarthurii 118z1 13.1 1.1t 9.9 82
E. macarthurii 12023 1z 1.23 Q.8 52
E. pauciflora 1eB808  13.4 1.4 i1.8 38
E. pauciflora 12008 14.5 1.17 10.4 52
E. rubida 11886 20.5 1.12 11.¢8 54
. rubida 12438 14.1 1.14 10.9 32
. stellulata 122983 1%.1 1.79 11.7 86
E. stellulata 11287 15,1 2.24 iz2.7 ne
E. stellulata 10443 14.9 1.43 8.2 70

Tanle 4 Thaba Putsoa Unreplicated L/25,27 1981 Assessment

§p901es Seedlot dbh No. 3Stems Height Survival
Z. badiensis 12090 18.3 1.38 9.8 Z0
E. blakelvi 11818 o o o 5
B, blakelri 11835 8] 0 ) ]
E. camphora 2838 1.4 Lo0g 5.9 55
E. samphors 119384 131 15 T3 30
E.dalrvmpleana 3537 309 1 141 40
E.dalrvmpleans 11751 R 8 i 13 ] 50
E.dalrympleans 1097 TS 1 13 a1l
5. deanet 11248 g3 " 5 =
E. glasucescens 1osd: 13.3 1.43 &3 a0
E. glaucescens 11753 155 1,34 10,4 &0
E. gunnii 11977 5.2 1,08 i0.a ot
. macarthurii 11821 12.9 1.4% 7.2 85
E. macarthurii 12023 14.8 1085 8.3 78
E. nitens 11814 28 .9 1.84 11.3 10
E. nitens 11861 o o o o
E. nitenc 12102 o o o o
E. nitens 12107 o o o 0
E. nitens 12155 O G i b
E. nova-anglica lo717 iz.z 1 7.7 B0
E. pauciflors 12009 i3.3 1.468 ) 50
E.pauciflora ssp 9829 11 1.53 2.8 15
BE. sideroxvion 12017 0O G 0 0
F. sideroxylion 11844 0 G 0 G
E. stellulata 10443 13 1.8 B.1 100
E. stellulats 11287 16.5 .07 10.4 7O
E.viminalis 10673 19.9 125 0.2 85
E.viminalis 10811 17.1 1 13,4 40
E.viminalis 11175 18.7 1 8.7 50
E.viminalis 11743 18.8 1 12,7 30
E.viminalis 11282 19.9 119 114 40
E. rubida 1 6 1.43 7.9 45
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Tahle ¥ Leshoboro Plateau L/25/7 1991 Assescement

Species Seedlot dbh Mo stems Height Survival
E. camphora 11838 12.3 1.45 11.7 80
E. camphora 12448 3.7 1.53 11,1 B4
E. chapmanians 12304 14 1.25 12.3 24
E. glaucescens 10841 8.7 1.83 8.8 58
¥. gunnit 12583 13.1 1.2 11 74
E. gunnii 128864 1Z2.4 1. 0.z 58
E. laevopinea C747 3.4 1 5 e
E. largifloreng B548 2.5 1.09 3.3 20
E. macarthurii 10842 18,1 1.13 13.1 72
E. macarthurii 11821 i5.8 1.24 12.8 T
E. macarthurii 12023 i6.8 1.3 13.4 7
E. macarthurii 30846 15.2 1.02 12.3 g2
E. neglecta 7338 4.2 2.38 5.7 40
E. nitens 11881 21.4 1.08 14.3 24
E. nitens 12102 8.5 1.1¢ 14.7 88
E. nitens 12107 20.8 1.35 i4.8 52
E. nova-anglicsa 10717 16.2 1.1 i2.3 T4
E. nova-anglica 116687 16.3 i.12 11.7 72
E. bridghegians M~ Hoek 11.9 1,08 2.8 7z
E. paucifliora 12¢08 15 1.43 i2.9 47
E. rubida 11868 17.2 1.09 13.8 70
E. rubida 12438 17 1 12.5 70
E. stellulata 11287 13.8 2.13 13.5 80
. stellulata 12293 1z2.8 Z.27 12.5 70
E. rubida . 28798 19.4 1,11 13.5 69
Table & Ha Ntsane L/Z5/97 1991 Assessment
Species Seedlot dbh No stems Height %Survival
Y. camphorsa 11938 10.8 1.79 2.8 56
E. camphora 12447 2.7 1.88 2.8 a8
K. camphora 12448 11.4 1.5 2.8 67
E. camphora 126834 11.7 1.47 10,2 51
. camphcra 122318 10.3 1.88 3.9 31
E. zlaucescens 10841 11.8 1.7 7.2 58
E. glaucescens 13273 13.4 1.75 10,4 73
E. glaucescens 13287 14.8 1.53 .7 51
E. gunnii 12864 1Z2.8 1.8 111 71
E. gunnii 129588 1z2.8 1.58 1.1 81
E. melliodora 28784 10.8 1.38 2.1 B4
E. pauci ssp deb B77T 1.8 2.53 10,8 53
E. pauci ssp deb 3829 10,8 Z.18 8.9 a2
E. perriniana 10840 0.7 1.98 B.6 s
¥. perriniana 12027 1z 1.92 10.8 81
E. perriniana 1724472 11.8 1.78 g.g Ti
. rubids 11290 15.3 1.%8 11 74
E. stellulata 11287 11.8 3.2 8.7 (519]
E. stellulats 11293 12.4 2.1z 10.4 83
E. stellulata 112987 1l 3 ic.8 72



TABLE 7. MATS at *he Tunis

(XA =T
£ ey — CEY 0T

s Tl

[ TRreey

e )

cx

=1

[ S I P

o

L/75/27 bi2578 /2577 Lr28/97

Code 3PECIES Seedlet Wo Thaba Putsoa  Thaba Putsea leshobors PL Ha Wisams

t B badjensis 12085 2.7

7%, blakelyi 11818 i

3 8. blakelyi 118358 i

4 k. bridgesiana ex 4" Hoex 4.7 4

5 £, canphera 9833 8.3

8 E. canphora 11938 5.8 1.2 7.7

T E. camohora 12447

8 E. camphora 12448 14 9.4

9 E. camphora 12634

10 £. casphora 12315

11 ¥, chapmaniana 12304 2 2.7

12 E. dalrympleans 3537 §

13 E. dalrympleana 11721 9.2

14 £, dalryepleana 12097 12.4

15 L. deanei 11245 0.4

16 E. glancescens 10841 3.4 4.5 2.8

17 B, glancescens 11253 §.2 4.3

18 E. zlasceseens 13213

19 . giaucescens {3287

20 E. gumnii 19n §.3

21 %, qunaii 12583 1.4 8.3

22 &, gunnii 12864 2.7 3.8

23 ¥, aumnii 12956

24 X, Jaevopinea {747 ] 0

25 ¥, laevopine: 11653 8.2

26 §. largiflorens 8546 4 §.1

27 £, macarthurii 16942 2.1 2.8

28 E. macarthurii 11821 1.5 4.4 3.8

29 E. macarthurii 13023 7.1 3.38 17.3

30 E. pacarthurii 16448 2.4 6.8

31 I. selliodora 28784 '

32 k. neglecta 7339 9.7 0.5

33 E. nitens 11814 4.3

34 E. nitens 11881 clemped? 8.7 2.2

3 1. nitens 12192 cluzped [ 0.8 14,5

36 B, niteng 12197 cluaped ! 4.8 i5.7

37 E. nitens 12155 clumped

38 E. nova-anglies @71t 37 8.2 12.2

39 &, nova-anglica {1887 9.4 9,14

40 £, panciflorz 16808 i

41 B. paveiflora 12008 4 4.4 5.4

42 B, pauciflors ssp debeus 8777

43 E. paveiflora ssp debeus 928 9.8

44 & perrinians 10848

45 . perrinians 12027

46 E. perrinizma 12442

47 §, rubids 11280

48 E.rubids 11888 12.% 11

49 ¥.rubida 12438 2.9 2.2

§) E.rubida 28798 14

51 E.rubida ex ¥ Hoek 4.9

52 §. sideroxylon 12187 ¢

53 §. sideroxylon 11844 ¢

54 B, stellunlata 10443 §.8 7.8

85 B. stellulaia 11287 5.3 0.4 5.4

3% E. stelluiaza 12293 1.4

87 E. stellulata 12987

58 1. viminalis 19973 12.1

59 £, vinipalis 14811 §.5

80 E. viminalis 11175 4.8

51 §. viminaiis 11743 4.2

82 E. viminalis 13282 7.4

[P,
e
) A2 tm

P



‘here were nowt signiTicant dirfrferences in heiszht between the be
seealort in Terms of Yield Tunction and most other seadlaots 1 Tahle
g oand #1. At the P=5% level the heights of onlv two seedlots at
Thabha UDtEUB,WETE Tound o be statistically different o the hest
seacdlot. At Leshoboro Plateau the heights of Teur BEedlots wars
Tound to be statisticsliv different to the Degt performing
seedlot. It was decided that combinineg height. dbh. number of
gtems and svyvival would give a better indication of pRrIormance.

T

‘(ﬁ
D

1

For survival an interactive dats analvsis, fequivalent to a
contingency table) was spplied to the data. It was tound that
survival at Thaba Putsos was strongly depeadent on seadlot { A=
significant @ the 0.1% lavel of significance . At Leshoboro
Platesu large differences were found in survival { X2 significant
@ the 0.1% level of significance) between seedlots and blocks

Results of Analysis of Yield Function

The ranking of seedlots by Yield Function are shown in Figs. 1
to 4. The Yield Function gives a rough indication of the relative
volume produced by the varicus seedlots.

Bxamining the graphs of Yield function Tor the replicated Thaba
Putsoa twrial and the Leshobore trial {Figures 1  and 33
differences in the performance of seedlots are more proacunced
in the Thaba Putsoz trial. There was complate mortality of two
seedlots at this trial. This iz an indication af the differences
in the severity oT the winters at the two zmites. The treecsz ar
" Thaba Putsos are subiscted to much colder conditions than those
at Leshobore, although thev receive more precivitantion.

An  ANOVAER of +the Yield Function dars showsd there to be
statisticallv significant differsnces @& the 5% leval of
signiticance between blocks and seedlots at both the replicated
Thaba Putena =2nd Leshoboro klﬁ teau Trials. Grapvhe of §5%
contidence limits For the means of each seedlor are shown 1in
Higures 5 and &.

—r

mamining the graph (Figure 5 rf d5% confidence limits for Thaka
futsoa. there are Iour sesedlcocts that are not statis
iifferent from the best perrmrminz 1
112873 . These four sesdlots were H. =
anglica + 10717, E. nitens (12102 and §
tirat B. nitens seedlot the mean

I =)
z2eedlotz. but ths confidence limits

mecauss oI The few surviving individua
the other K. nitenz ssedlor wers smalls

t

9]

r
U}

1

11

{

The =ame graph for Leshobero Platean [ figure 61 shows thres
1 r ‘ {1

ssediots oat  ars statisticallv not different to the he=st
performing seedict, E. nitens (118613, These werse two other E.
nitens sesdlotas {12101 and {12107 and a E. gtellulata =eesdlot
11287
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Figure 3

Yield F unction
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16
Table § t-tests for Replicated Thaba Putses Trizl

Comparison of mean heights with best perforazing seedlot

Code xl %2 x1-x2 root s2/ni roct s2/nZ df t gignif?
18 2,523 2,458 0.047 4.0835 0.0835 18 0,391813 ns
48 2,325 2,434 0.049 .0853 0.0839 18 0.40350% ns
56 2,325 2,44 0.0835 0.0833 0.0833 18 0.497074 ns
390 2,825 .3 0.1 {,0835 {,0833 18 0.784384 ns
34 2,923 2,432 0,093 {.085%5 0.0954 16 0.313578 ns
21 2,925 2,834 0.09 9,0853 $.0833 18 0.532144 ns
M 2,535 2673 -0.148 04,0839 0,12t 13 -0, 71471 ns
43 2,523 2.297  0.Z7i8 0.0835 9.0917 17 1.284482 ns
3T 2.525 2.368 -0.043 §.0855 g.1104 14 -0.2t95 ns
8 2.893% 0 2,273 0.23 0,0855 ,0954 17 1.380433 s :
172,32 2,367 0,218 0.9833 9.1022 13 1.1461428 as
16 2.37% 0 2.2¢4 0,32 0.08353 0.6902 17 1.824978 RC 0.4
40 2,925 2,43 0.094 0.0833 0.1104 {4 0,879837 ns
41 2.52%  2.297 0,278 0,0833 0.0902 L7 1.797864 ns
8  2.3%% 2.108  0.417 .08%3 0,124 13 2.01937 P< 0.1
§9 2,925 2,349 0.17% 0.0893 01104 14 0.898419 ns
0 2.3 2.173 6,35 0, 0833 4.0942 17 1.5792037 P< 0.8
22 2.52%  2.34L 0.1B4 4.0853 8.121 13 0.891041 ns
1 2,575 2,37 0,155 $.0833 0,121 13 6.736609 ns
23 2.325 Z.151 0,334 $.08533 G104 14 1,704997 ns
6 2,323 1,809 Q.72 0.ESS 5.0992 17 4,097894 B¢ 0001
319 2,975 L.ad6 0 0.1 0.,0835 02708 9 -0.3%949 ng
4 2,575 1.817  0.748 0.0833  0.1392% 17 3.207403 P 6,08
12 2.329 1,474 105! 3.3835 0.2 13 5.087588 PC 0,061
25 0 2,525 2.061 0.9 3.0653 0,270 g 1.47191 nz
24 2.325 ND S4RVIVORS ¢.0RS5 NO SURVIMORS
26 2,375 HO SURVIYVORS 0,0855 Yo SURVIVORS



Tabie 9

Lode
34
35
33
27
29
18
34
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28
37
39
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41

24

22
1
14
12
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t tests for Leshoboro Plateau

Comparison of mean heights with best performing seedlot

11
2.
2.
2.
Z.
2.

.

N
.
2
"
.
+
.
N

Y
2
2
2
Z
2
?
?
2
7
2
2.
Z.
2.
2.
2,
2.
2.

639
639
659
639
639
439
459
439
£39
639
639
439
439
539
839
559
&59
559
459
639
£39
639
659

%2
2,695
2.4
2,693
2,373
2,598
2.512
2.527
2,602
2.333
1731
2,455
2.46
2.312
2,356
2.408
2.394
2,267
2.328
2,512
2,153
1,731
1.219
1,409

xi-x2

~8,034
0.03%
-3.074
0.985
0.0414
0.147
0.132
¢.037
0,104
9.928
0.204
G.199
0,147
0.103
9.251
0.255
0.397
0,831
0,147
0.506
0.928
1.44
1,63

root s2/nl root s2/n2 df

0,088
0.048
0.068
0.068
0.048
9.068
0,068
0.068
0.048
6.048
0.048
0.048
0.048
0.058
0,048
0.048
0.048
0,043
0,048
0.048
0,068
0,048
8.048

0.074
0.068
0.048
. 068
0.0717
0.068
0.048
0.0468
0.07L7
¢.0812
. 068
0.048
4.0717
0,0717
0.068
8,068
0.068
4.0717
8.0878
0.0717
0.0817
0,1074
0.213

&
18
14
i8
17
18
18
L8
7
£3
8
18
17
17
18
t8
18
17
14
i
13
12

ki

t

0.

0.

~4.23
433824
-0.23%
632353

G,43663

L.
0.

0.
9.
b,
i
1
0
i
!
2.
H
0
3
a

g,
3.

080882
170588
119118
738769
219839

.3

A83233
032253
31294
843368
548529

#82333

337724
943517
522047
L 219839

209604
710247

signif?
ns

ng

ns

s

a8

ns

ns

ng

ns
PC0.001
ns
ns
ns
ns
P{
P
¢
ns
ns
P{2.01
PC0.001
PG.00L
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Results of Form Assessment

Resuits are shown in Tablel?. Several seedlots tend to vroduce
miltiple stems, such ae E. camphora., &. neglecta and F.
stellulsta. E. camphors and B - a&tsllulasta rsach tree sized
Proporvtions., whereas BE. neglectas Erows onlv into =z large bush.
Others generally vroduce single stems. such as E. macarthurii and
E. nova-anglica.

Species to be considered for pole production. because of
particularly straight Stems comprise: B. dalrvmpleana: some
seedlots of E. glaucescens (13273 and (13287)%): two geedlots of
E. macarthurii (11821) and (12023): two seedlots of E. pitens
(118617 and (121023, both seedlots of E. nova-angzlica: TWo
seedlots of E. rubida (112%0) and (11886): and four seedlots of
E. viminalis (10073)., (10811, (11175) and (117433,

For rough poles for construction of traditional houses many of
the other species could be considerad. Seedlots of three species
are entirely unsuitable: E. neglecta because of the small stems
and E. campheora 1193837 and E. perviniana (10840) and (12027
because the stems are too crooked,

Some species, it Aprears grow rathsar differently in Lesctho than
in their natural habitat. The growth of the E. stallulats
geadlots were thought to be more tree-like than the bushy growth
found in its natural range {Lavery. pers. comm. ).

Hesults of MAIs

These trials have vielded seedlots that will grow faster than
material the FD is using at present. The average MAT for
sucalypts in Leasotho ig 8.

At Leshoboro Flateau the beat seedlot was the E. nitens seedlot
from Badia Mtes New South Wales. with an MAI of 270 Other =,
niteng seedlots rerformed admirably. Another seedlot with
sxcellent growth rate was . stellulsata. from Nimmitabel. NSW.

Direct comparison between the Ha Ntsane results and those of
octher trials i= difficult owing to the different ages. MAIs for
the same seedlots are noticably lower than those from Leshobors

criteria for rotation length then a rotation of aver 9 vears, the
age of the Ha Ntsane tria] 1s desirable. Again E. stellulata had
Brown rapidly. with the hest seedlot having an MATI of 13. Other
species with respectable MAls were E. rubida, E. glaucescens.,
E. gunnii and cne seedloct of E. rauciflora sep. debeuzevilies.

The MATI=s in the upland trials at Thaba Putsoa are generally
lower, with the exception of a few seedliots at +the replicated
trial. such as E. stellulata. from Nimmitabel. NSW (MAT of 209
and H. nova-anglica from Ebor. NOW (MAI of 186}, This reflects the
Loere severe climate.

T3
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TARLE 1O RESVLTS OF Eo@ig ASSESSHMEWNT

Stem Straightness: Izstraight Zrslightly crooked Jzvery crooked Forking expressed az 3 ¥ of the trees as
Branching intensity: icheavily branched - 3=1ightly branched Branch thickness: 1=thin - 3=thick
3 3 i {DPEH CLOSED
Species Seedlot Stem Forking Forking  Forkimg branching bramch  branching brameh TRIAL
low high both intensity thickness intensity thickness

E. badjensis 12080 Ho sarvivors

E. blakelyi 11818 Ro survivors
11835 Ro sarvivors

E. bridgesiana M, Hoek 1.67 0 70 i 2 1 L/

M. Hoek 1.8 g 0 ) t.3 1 i LOLES/T

¥. camphora 4639 Too small to assess fora (AT
11936 2.4 Ky ] 0 i.43 i Hone " Hone L/25/8
11938 2 42 ] g 3 i Hone Yone B/25/8
11938 1.28 11 0 8 i ¢ i L L/25/97
11938 1.7 45 3 0 i 1.8 { 1.2 L2547
12447 7 82 9 2 1 1 i 1 Li2h/97
12448 2 40 G 0 2.75 1.7 3 1 L/25/8
12448 2 54 14 ] 1.7 1 { toL/25/97
12448 1.9 78 0 i 2 1.8 1.8 OL/EeT
12834 1.5 53 3 ] i 1.5 1 1 Lr25/97
s 2 57 4 7 1 1 { 1 L2557

E. chapmaniapa 12304 1.3 7 ] i 2 1 2 2 Ls2%/8
12304 1.3 27 0 9 1.3 1.3 1.3 1.3 L2/

E. dalrympleana /71 i g ] 1 2 Hone None Li35/27
VI 37 ] 0 2 i Hone Hone L/25/37
12087 57 i b 1 t None Rone L35/

1. deanei 11245 o survivers '

§. glawcescens 10841 2 24 9 i} 2.16 1.33 2.0 1.5 L/25/%
10841 2 38 i 0 lone Hone 2 §OLENT
084 2 52 ;) 14 3 Z 2 1ooLienseT
10841 2.2 34 9 i 3 1.2 7.8 L2 LeRRsT
11253 1.9 0 3 4 2.5 2.3 i1 2 Li2R4E
11258 2 i i { ! { Hone Yone L2577
13273 | B4 3 ] i i 3 Vo L%5/97
13287 39 5 0 3 i 3 {OL/2R/YT

B. gempii 118717 1 J & ] 3 i Hone Hone L/25/27
12583 t.& 23 18 2 AT ) o LrBk/e
17563 3 38 3 ¢ 2.3 1.5 3 1 L7287
12864 1.8 13 9 g i i lYons Kone L72h/8
12884 % 43 4 it 3 | 3 i L/28/97
12864 2.1 21 3 § 2.9 i1 J o L72s/7
17356 1.5 35 10 35 3 i ) LoL/25/97

E. laevopines 0747 %o suryivers LiE578
11683 Ho survivers L7288
11853 3 ] ] b 3 1 Nons Hone L/25/7

E. largiflorens 8546 Ko survivors L/25/78
§548 ¥ew survivors too emall to assess

E. macarthurii 10842 1.4 3t 15 ] p i i 1 L/35/8
10942 1.1 18 3 3 3 2.3 3 1.7 572577
11821 1.4 13 £2 i 1.5 1.7 L7 1.3 L/25/8
(1821 ¢ 0 ¢ 0 2 2 Hone Hons L/2h/27
11821 1.4 30 3 { 3 1.33 3 188 L73R/T
12023 1.1 30 ] g 1.9 1.3 i i L/28/8
12023 & 23 g ] 3 % Hone Hone L/28/27
12023 1.2 30 13 3 2.8 ! 7.8 1.8 L/25/7
30946 1.3 29 0 ] 2.3 1.5 2.5 L L/2878
30946 1.3 i1 24 3 1.8 1.7 3 b7

f. nelliodora 28784 2 27 & ] { i i i L/25/87

§. neglecta 7338 % 106 ] Y 3 1 Hone Kone L2578
7338 2 166 i it K] ! ] bL/25/T



TARLE IO

ComTINVED

stem Straightness: l=straight Zz=slightly erooked 3zvery crooked
Branching iatensity: lcheavily branched - J=lightly branched

et V= - R ]
L]

[
B3 G i b e e g CRF b b g CA3 € e OO Ga3 £D L0 £

s b et

= DD e
a0 = X {0 (D e s

[ )

/

e

{#

Forking expressed ag a ¥ of the trees as
Branch thickness: l=thin - J=thick

OPEN

5

7

;S 3 i
Species Seedlot Stem Forking Forking
low high both
E. nitens 11834 Clumped with other seedlots at L/25/27
11881 | 0 ] ]
1181 1.t 4 0 g
12t i 0 0
12198 1 12 ] il
12107 1.4 38 0 ]
12107 9 0 0
12155 Clumped with other seedlots at L
civmped 1 5) ] 0
E. nova-anglica (LAY 18 5 0
onr ot 50 g {
16717 1.3 7 18 2
11687 1.t g 11.3 3
11687 1.2 14 b 2
§. pageiflora 10808 2 ) t3 9
12908 1.3 ) ] )
12088 2 49 0 i
12048 1.3 83 9 )
. debenzeviilel BT 1.3 T4 3 i5
4829 1.7 a9 0 i1
. perriniana 10840 2.8 43 3 19 Hone
12027 2.8 87 ! i2
12442 1.3 8% 8 4 Hene
§. rubida 11239 1 23 { {4
11888 | 14 3 g
(1866 1.2 12 ] 4
12438 1.2 a7 9 i
12438 1.3 g 3 ]
28786 1.4 3 24 5
¥ Hoek 2 33 16 9
E. sideroxylion 12017 Ho sarvivore
11644 %o survivors
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DISCUSSION

Assessment of the performance of species or subspecies in the
Trials

Survival after the first winter
Thaba Putsoa

After the first winter four species were found to Thave
particulariy high mortality in  the replicatead trial: E.
chapwaniana, E. laevopinea. E. largiflovens and E. nitens
(Richardson. 13985). These were attributed mainly to colid.

Of the other species one seedlot of E. rubida (12438) had high
mortality vet another (12009} had low mertality.

At the unreplicated trial planted the previcus vear, K.
badiensis, E. hlakelvi. E. pauciilors ssp. debeuzevillei, K.
nitens. E. gideroxvion. E. deanei and come seedlots of E.
viminalis showed poor survival after the first winter. The 10073
Tasmanian seedlot showed good survival of approximately 7HB%. OF
the others E. camphora also showed poor survival but it was noted
that it had been poorly planted. The death in the following
species may largely be attributed to coid: B. sideroxvlon, which
ig known as a drought~hardy species; E. blakelvi which showed
good survival over its first two winters at a further replicated
trial at Leshoboro planted in 1980. E. nitens. which had high
mortality the following vear at the replicated trial and vet low
mortality at Leshobore Plateau.

Ha MNitsmane

At Ha Ntsane the species with the highest mortalitv after the
first winter was E. pauciflcra ssp. debeuzevillei. Generally
gurvival of other species was good, with average survival in the
trial of 71i%.

Leshoboro Platean

At Leshoboro Plateau mortality was highest for E. chapmaniana.
E. laevopinea., E. larzifiorens and E. neglegta. Most other
species showed little mortality despite a five month leng dry
period from April (Richardson, 19857y,

As E. pneglegta had survived at the high altitude Thaba Putsoa
gite it was thought that drought not cold was the main factor
responsible for the mortality (Richardscn, 1985).

Growth and Survival by Autumn 1891

E. badjensis

At the unreplicated trial at Thaba Putsoa. the only one in which

this species wae planted no trees survived. This gpecies is not
recommended for planting or further work.



E. blakelvi

This species i= recorded as tolerating light to moderate froste
and is slow growing initially (Povnton, 1873 . None onf the twenty
tress planted at the unreplicated site at Thaba Putsca have
survived. Survival of twe seedlots at a closed trial at Leshohoro
Plateau was reasonable at 549 and 87% but growth was Very poor
at 62 months old. No further work will ke undertaken on this
speciss.

B. bridgesiana

This species has been planted widely in Lesotho and is Enown for
its drought tolerance. Although recommended by Prycr, (1973) its
growth is not particularly fast or the stems straight, and the
wood, although dense has a reputation for sparking, making it
unsuitable for open fires. Richardson and Meakins. {1988)
deascribe this species as being susceptible to damage by
Eucalyptus Snout Beetle. At both the replicated Thaba Putsoa
trial and at Leshobora Plateau the survival was good but growth
very pocr. The results from this assesament agree  with
Richardson’s. (1585) findings and this species should no longer
be used in plantations in Lesotho.

E. camphora

In the two lowland sites at Ha Ntsane and Leshcborc Plateau. this
species showed good survival but poor growth and unexceptional
to poor stem form. Richardson., (1985) describes the speciesz as
having fast early growth. which slowed down at the end of its=
second vear. He also described the species as being susceptible
to BEucalyptus Snout Beetle, confirmed in observations during the
latest assessment. At no trial did E. camphora Erow
rarticularly well. This Epecies is not recommended for rlanting
in Lescotho.

E. chaomaniana

At both the lowland Leshobore Plateau trial and the mountain site
at Thaba Putsca this species has showed poor growth and survival
and should not be established in plantations in Lescotho.,

E. dalrvmpleana

At the unreplicated trial at Thaba Putsoa. two seedlots of this
specles have performed rarticularly well the Wiharega {(11721)
seedlot from Tasmania and the Cotter Hut Arvea (12097 from ACT.
These seedlots are therefore recommended for mountain plantings.

At a closed trial at Leshoboro FPlateau. a NSW geedlot of %,
dalrympleana from Coree Flate (12512} had best overall
rerformance out of 40 seedlota of 17 species. It can be
recommended for a small triail planting in the lowlands.

E. deanei

Most individuals of this species had died at +he unreplicated
Thaba Putsca site. Survival was only 15% a vear after planting
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ana 9% in 18991, The surviving trees st Thaba Putsoa. showed much
Fvidences of damage by BEucalvptus Snout Beetle, although otherwise
appearsd healthv. This species is not hardy enough Tor sheltersd
mountain conditions in Lesctho. At a closed trial at Leshobhoro
Flatean three seesdlots varied 1in survival betwesn 48% and RO%.
although growth was roor. This srecies should not be considered
for plantineg in Lesothe.

Trials in the Transevaszi in South Africa. h:
(:s-r

» have found it to be both
susceptible to frost damage and to be slow growing (3chonau and
Gardner., 1991;:.

E. glauvcescens

This species has shown good survival at Thaba Mut=oa and adequate
survival at Lshoboro Flateau. although growth haz not besan
particularly fast at either site. At Ha Ntesane two seedlots Mt.
ot. Gwinear {13273% from Victoria and Guthega Koscuisceo { 13287
from NEW showed good growth and reasonable survival of 75% and
6l% respectivelyv.

E. gunnii

The Lesothe trials show E. gunnii to be hardv but fairly slow
growing. In natural forest. rather than natural open wocdland it
Zrows as a large straight tree {(Oprme. Laas, .

At the revlicated Thaba Futsca trial one seedlot from Steppes.
Tasmania (12583% has grown and survivad better than the other
Trom Miena Central (L2864, Tasmania. At the unreplicated ftrial
a Turther seedlot from Shannon. Tasmania (11977) has srown and
survived well and hasz produced particularliy straight. if heaviliv
branched individuals. Limited test plantings in the mountaine
zhould be established to test ita growth and survival on harasher
#iltes than Thaba Putsoa,

vrme. (1983) believes that 5. Zunnii shows most promise as &
gources of frost-resistant genes for hvbridisation programmes with
faster growing but less nardy species., zuch as §. nitens. and E.
dalyryvmplesans For E. nitens Urme suggests twe wave in which the
hivbrid mav be hetver than b, nitens: i nocreased cold-tolerancs
and in betzer coppicing abilitv. in Lesotho however E. nitens
coprices well. althoush meost areas ars still in their Tiret
rotation.

o
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. lasvopinea

At both the replicated Thaba Putsoa site and +he zite at
Leshoboro this species had Tailed,

E. largiflorens

Une seedliot of this species was tested at Leshoboro Flateau and
the replicated trial at Thaba Putzca. At both sites ite
performance was unsatisfactory and no further work will he
undertaken.

HA



&. macarthurii

Although planted extenzively on frosty areas in South Africas it
has not grown particularly well at the two Thaba Putsoa trials
or at Leshoboro Plateau. Resulte from this assessment show that
the Bouth African seedlot is certainlv not the best for either
lowland v mountain conditione in Lesotho. Of the three Australian
seadlots. one from Bowral. ACT (10942) performed best in the
lowlands and one from Marulan, NSW (12023 worast, while in the
mountains the order was reversed. It showed <veascnable
performance in the lowlands and the Bowral seedlot should be
considered for future lowland plantations.

Although Bucalyptus Snout Beetle attack of E. pacarthurii in
Lesotho was not menticned in Richardson and Meaklins, (1988) this
species has for some time had light damage by this insect.

In a +trial 14in +the Transvaasl of moderately cold-tolerant
gucalypts. including E. pitens and E. viminalis this species was
found to be most frost regsistant (Schonav and Gavdner, 1991).

E. melliodora

One South African seedlot of this species was planted at Ha
Ntsane. The stems were fairly straight and branching light,
survival was reasonable at B£4%. however height and diameter
growth were poor. Although Prvor. (1973} recommends this species
should be planted below 1700m our results suggest there are other
species with better growth. It is not recommended for plantations
in Lesotheo.

E. neglecta

This specie= grows into a multistemmed shrub. all stems being
very small in diameter. Survival is reasonable at both the
Leshobore Trial (61%) and the revlicated Thaba Putsoa (B8%) Trial
but because of its growth habit this species will not he
considersd for planting.

E. nitens

This is a verv fasmt growing species, on lowland and foothill
sites. Poor suprvival excludes 1t from mountain plantings,
although those individuals that have survived show gocd growth.
All seedlots exhibit straight stems but heavy branching.

At Leshoboro Plateau two of the E. nitens =esdlotz from Noiee,
Victoria (12102} and Mount 5t Gwinear, Victeria (1231077 have
grown and survived particularly well. These provenances can be
recommended for planting in the lowlands and foothills. The
seedlot from Badia Mount (11881 in NSW also showed excellent
growth, being marginally inferior tc the other two. However
gsurvival of the NSW provenance was siightly greater. Scuth
African experience has cshown NSW seedlots to be more frost
resistant than those from Victoria (Nixon, 1883).

At the unreplicated trial at Thaba Putzoa 90% of the E. nitens
had died and the identity of the, remaining trees could not be



ascertained. All surviving trees were azssessed ag mixed E.
nitens. Those few trees that did survive have grown exceptionally
faat, the largest having a dbh of 40.%cm and a height of 13.2%2m
at age 145 months.

Similarly at the replicated trial at Thaba Putsca most trees died
but those that survived have grown very quickly. Of the threse
seedlots the Badja Mountain (118617 NSW and Mt 3t Gwinear (121073
Victoria performed similarly although the Nojee, (12102) Victoria
performed particularly badly with only 2% surviving. Survival of
any seedlot did not exceed 25%.

This vear there have been several reports of Bucalvptus Snout
Beetle attacking coppice and first rotation crops of E. nitens
at Moclumong Plateau and the situation is being monitored. To date
the damage has been minor and was vrebably due to drought stress
resulting from a prolonged dry period in early summer 1590-91.
A similar outbreak on E. nitens occcurred in spring 1983 and was
attributed to severe drought conditions as the damage declined
in following vears {(Richardson and Meaking, 1988).

This species is one of the most prroductive eucalvets in Lesotho
and should be planted more extensively, on the more moist sites
in the lowlands or in the froothills, where higher rainfall
occure. As the seedlot from Nojee has rerformed well at Leshoboro
but abvemzllv at the replicated trial st Thaba Putsoz. This
sSuggests 1t may be particularly susceptible to frost and not
sultable for planting in the high foothills. Unfortunately
without & trial in the foothills it iso difficult to make concrete
recommendations,

E. pova-anglica

This species shows much promise, particularly for sheltered
mountains sites and in the foothills. One seedlot from Ebor Area
{(1C717Y., NSW has shown particularly good performance at the
replicated Thaba Putsca trial. This. and the other seedlot from
oW Walcha (11687). NSW tested at this trial have particularly
good form and light branching and would make good poles. In the
lowland trial at Leshoboro Flateau other species showed faster
growth and so planting of this species should be confined to
foethill and sheltered mountain sites,

B. pauciflora

Generally tress of this species are multi~stemmed. with few fine
branches. Although Pryor, (1973) felt this species showsd
potential it did not verform well in any of the three trials
where it was tested.

This is noted as a very frost-resistant species {Harwood. 1883)
and at the unreplicated trial at Thaba Putsca 70% of the trees
have survived. However at the replicated trial and at Leshobore
Plateau survival has been poor. During the drought early in
summner 19%0-51 manv trees were badly drought stressed. the
foliage browned and withered and it may be that drought has been
the main reascon for this mortality.

e
S



E. pauciflora ssp debeuzevillei

This species tends to be multistemmed, with fairly straight, thin
stems and light branching. At Ha Nt=ane one seedlot., the Jounama
Peak (B777). NSW has performed better than the other. the Mt
Ginini (9829), NSW. However its growth has not been fass encugh
to merit planting on a large scale in the lowlands and foothille.
At the unreplicated Thaba Putsos site growth and survival was
pocr and so this species is not recomended for planting in the
high foothills or mountains.

E. perriniana

This species was only planted at Ha Ntsane. Three seedlots were
represented in the trial and none have grown particularly quickly
and all have poor form. HNo rlanting of +this gpecies is
recommended . :

E. rubida

This is the most planted eucalypt in lLesotho and five seedlots
were tested in the four trials. Unfortunately., direct comparison
between locallv collected material and imported seedlots is not
possible as the local seedlot is only found at the unreplicated
trial at Thaba Putszoa. No imported seedlots were included.

0f the two imported seedlots at the replicated Thaba Putsoa trial
both showed very gocd growth but +the (11868} seedlot gave
congiderably better survival. ’

At the unreplicated +triml at Thaka Putsoca a local seedlot
wastested. but no other seedlots of &. rubida were tested. Growth
generally at the unreplicated trial has been poor compared with
the replicated trial =so comparisons betwsen them are not valid.

Three seedlots were tested at Leshoboro Plateau. At thie site a
South African seedlot (28788 from Belfast., Transvaal rerformed
better than the Captains Flat {11888) seedlot, although the
differences were not gignificant.

At Ha Ntsane a BE. rubida seedlot from Obercn District, NSW
(11290) showed excellent performance and vielded gtraight stems
with 1light branching. Unfortunatelv direct comparison with
locally collected material and the other seedlots iz not rossible
as they were not included in the trial. However in a trial at
Hiecheng compariscn of this seedlot with a locally collected
seedlot showed similar growth =and survival .

Unfortunately it is stilil net possible to make recommendations
about which seedlots of . rubida should be planted.

E. siderozylon

Two seedlots of this species were planted at the unreplicated
trial at Thaba Putsoa. No trees had survived.

However, in plantations in the lowlands this speciss has shown
good drought and frost tolierance and the species was recommendad
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oy Prvor, (1873) and was wicdely wplanted until it developed a
reputation Tor suppressing ground vegetation (Povnton, L1988,
infortunately twe seadlots tested in two 1980 trials at Leshoboro
and Tsikoane Plateaux showed verv poor growth., aithouegh survival
was good. This species cannot be recommended |

E. stellulata

In agreement with Richardson s (1985) results this iz a promising
srecies. with good survival and growth. in the lowlands and
mountaing. Found to be very trost-resistant. even more 20 than
E. pauciflora (Harwood. 19837, 1t tends to produce several fairly
gtraight stems. and is tharefore a particulariy good species to
meet tha rural market for rough poles and fuelwood. Furthsrmorse
it is noted as being a rarticularly zood fuelwood. burning sven
when green (Povnton., 19793 T+ rerformance at all trials has heen
zood and thizs adaptabilitv teo a wide range of sites makes it
ugeful. It is thersfore recommended .

At the replicated trial at Thaba Dutsoa two seedlots, the
)

NMimmitabhel. N&SW (11287 and the Gudegenbv Area., ACT 22953
veriormed significantly hetter than the other from Oberon
Distriect. N3 (10443, The paor Tigures for 4dhh. height and

survival at the unreplicated site can he sxplained. Accidentally
many o the trees were cut and the smallest srems left. To
obtain a rough estimate of the growth of this epecies at the
trial ths number of Etumps and stems Tor each tree were assessed
and anv remaining stems measgured. The average dbh of the
remaining svems was multiplied bv the original number of STEms .
beTore thev wers cut. As both the sesdlots in the unreplicated
trial were zlso tssted in the replicated trial the results from
the replicated trial will he used.

At Ha Ntsane the two NIW zeadlote performed better than ons from
ACUT. The best sesdict was that from Jerangle in NSW {12987,
followad by one from Mimmitabel. HSW (1128731. At Leshobore the
inferiority of +tha ACT seedlot  compared with thar from
Nimmitabel. NIW was conTirmed.

L U

or lowlands. foothills and heltered mountain sites the NSW
eedlot from lNimmitabel (11557 is recommended. It has shown
teaelf 1o be adarstabls. periorming well at  Thaba Fut=ca,

eshobore Platean and Ha Mtsane.
E. viminalis

This species wWas vlanted extensively in Lesotho put
unrfertunately. some provenances wers found te he rarticulariy
gusceptible to Rucalveptus Snout Bestle. This was noted as sarly
as l¥73 in Pryor = report. However there iz a considerable amount
of variation in susceptibility between and within Provenances .
In a study by Richardson and Meakins., (18868) a good correlation
waz found between ths suscseptibility of a particular seediot and
the latitude it criginaced from {Figure 7. Also morphology was
round to have an influence on the susceptibility and damage, with
trees with narrower leaves being more seriousiv damaged. Seedlots
from NSW were most badly damaged. followed by Vietoria and AQT.
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with Tasmanian provenances most resistant. The owansea Tasmanian
seedlot  (10073) has performed exceptionally well at the
unreplicated Thaba Putsoa trial and is recommended for planting
in sheltered mountain and high foothill sites.

Prvor, {19731 recommsnds this species for planting abeove 8 000
feet (1 800m}. where damage by spout beetle ig less due to the
harsher climatic conditions.

The less susceptible Tasmanian seedlots of B. wiminalis ars
recommended for vlanting on sheltered wmountain gites,
varticularly the Swansea seedlot (10073) which performed very
well at the unreplicated Thaba Putsoca trial.

Other Eucalypts Trials in Lesotho

In addition to the four trials described, a further nine trials
were egtablished by the LWP or the FD betwesen 1979 and 1989.

In 1979 a small trial (L/25/28) of gimple design was planted at
Ha Teko {(1800m). After a vear the only species vaguely heslthy
wag K. gsideroxvilon (Richardson. 1980). At three vears old .
glsucescens showed best height growth at 2.27m  and the
performance of E. sideroxylon was roor. None of the sesdlots
performed well, although the site was never fertilised. The poor
growth of E. pitens and E. blzkelvi wers largely attributed to
the dryness of the site (Richardson, 18807 .

Two trials., both testing a similar range cof ssedlots wers
established in 1980 at Tsikoane (18Q0m), {L/725/9) and Leshoboro
Plateux (L/25/8). 0Of the 39 seedlots +hres ssedlots of E.
dalrvmpleans showed much potential. Seedlots of B. blaxisndisi,
E. elara and E. radiata verformed well at Tsikoane. but poorlwy
at Leshchoro. Taikoane receives slightly more rainfall, which may
explain the differences.

In the same vyesar a further trial (L/25/748) was established at
Tsikoane testing eight species. esach represented by a single
geedlot. The identitv of the seedlots of X. viminalizs and E.
badiensis is uncertain. Best survival was from a seedlot of E.
blakelyi. whilst best growth was E. nitens. The E. nitens had a
survival of 85%, a mean dbh of 18.%cm and a mean height of 11.%2m
after six and a half ysars. OFf the others the E. macarthurii
showed better survival at 91% but the dbh was two thirds that of
the E. nitens. Other species either showed poor growth or poor
survival.

A small trial also at Tsikoane (L/25/73) and rlanted a vear later
tested four species: E. fastigata. £. fraxinoides. B. smithil and
& mixed seedlot of E. nitens. Beth E. fastigata and E.
fraxinoides performed almost as well as the mived seedlot of E.
nitens.

A trial (L/25/10) at Majapereng (1450m) planted in 1980 tested
25 seedlots covering 13 species. These wersa known to bhe less
frost hardy and not surprisingly none of the sesdlots showed good
Zrowth or survival.



At Hiecheng (1740m) a trial (L/25/110) was established in 1983
to compare a locally collected seedlot of . rubids against an
Australian seedlet. In addition nine seedlots covering seven
other species were tested. At age 51 months the imported seedlot
cf E. rubida had not performed significantly better than the
local one. Of the other species E. nitens. E. nortonii and E.
voumannil showed good growth but poor survival and seedlots of
the following species showed good growth and survival: B§.
regnans, E. stellulats and E. delegatensis. The poorest performer
was F. badiensis. At a emsall trial planted at the same Forest
Reserve in the same year eight (L/25/110a)seedlots of E. regnans
a2ll showed wpoor survival and one seedlot of E. ovats showed
moderate survival and good growth.

In 1882 a trial (L/25/130) testing 59 seedlots. covering 19
species of Eucalvpris was established at Molumong Platesu in the
northern lowlands of Lezothe. Unfortunately during 1990 the trial
was extensively damaged by herdbove. with atleast one of the
thres blocks heing affected. Most of the leaders had been broksn.

An additional sucalypt trial was established at Thaba Teeka (o,
2250m) in the mountains by Blair Orr. Sixteen species were
tested; ten provenances of . viminalis. three provenances of E.
rubida, E. dalrvmpleans. E. pavciflora. E. gcamphora. BE.
aggregata. E. coccifera. E. frazincides. E. glaucescsas. E.
gtellulata. E. guonii., E. Johnstonii. E. laevopinea. E. nitens,
H. neglects and B. parvifolia . None of them survived (Qrpy. 1822
in Bazill, 1889) and Mr Orr felt eucalypts were not suitable for
the area.

Natural Distribution of Cold~tolerant Eucalypts

Turnbull and Eldridege. (1983) described the natural environment
of cold ~ tolerant euvcalypts and recommend using information on
natural habitat for matching species to site. Many of the speciss
mentioned have besn tested in Lesotho.

In its natural distribution in mainland Australia E. stellulata
is common on frosty, peorly drained sites in mainliand Australia.
Assoclated species in Northern New South Walez include E. nova—
anglica and E. camphora in Southern zreas.

Un better drained sites. on the edges of frost hollows . ovata.
E. paucifilora. E. rubida and E. vimipalis are common. Alcng
verennial streams E. neglscta is found. Near the tree line E.
rpauciflora is found, with subspecies debeuzevillei and nivhophils
cccuring in Southern New South Wales., In the extreme conditieons
of the Australian Alps, E. glaucescens. occasionally with E.
perriniana and E. moorei forms multi-stemmed thickets.

In Tasmania on frosty. temporarily waterlogged sites. B&.
perrinisna is an occasional associate of E. rodwavii. Adiacent
to these areas E. gunnii and E. pauciflora are found. The tres
line mainly comprises twe species, E. gcoccifera and E.
subcrenulats. With decreasing altitude & small shrub. §.
vernicosa gives way to E. subcrenulata which in turn is replaced
with E. dohnstonii. In the north-east E. gunnili iz dominant. E.
pauciflora is not atree line species in Tasmania but doss form
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Pure stands at below 1 000m altituds (Turnbull and Eldridgs,
1983y .

At a lower altitude. the montane forests contain most of the fast
growing timber trees. These include E. delegatensis. E.
fastigata. E. fraxinoides. various subspecies of E. zlobulus., E.
obligua, E. regnans, B&. caliginosa, K. cypellocarps., ¥
dalrympleana. E. nitens and E. vimipalis. OFf these species only
E. nitens and E. delegatensis are considered for gites with
severe frosts and where snow ig commeon.

Species recommended in the literature

There are seversal summer rainfall asress with similar climatic
conditions to Lesotho:

New Zealand

In New Zealand in cold. temperate areas four species are
reccmmended. Howsver the rainfall (between 750 and 2 CC0mmy is
Breater than that experienced over most of Lesotho. The species
considered suitable for fuelwood are E. nitens and E. fastigata,
(Anon. 1984) while for decorative timber BE. regnans and .
delegatensis are recommendsd (Anon, 1976: Anon. 1984). Only E.
fastigata is congidered suitable for uzes requiring strength and
natural durability (&non, 19845.

A study of E. fastigata by Wilcox. Rool and Holden (1980) showed
that two New Scouth Wales seedlots: Oheron (1220m) and Barringden
Tops (1430m) were most frost resistant. OF exotic se=sdlots
Dravecott (Scuth Africa) and Kaingora {New Zealand) were most
frost hardy. Both seedlots were collected from harsh sites where

severe ground frosts occcur.
Republic of South Africa

In the Republic of Scuth Africa, considerable effort has been
egxpended +to find productive sucalypts to replace the most
commonly planted szpecies. E. grandis. on frosty sites. Ten
species of frost-tolerant sucalypts successfully planted in Zouth
Africa and the zrea they cover wers described in Van Wvlk. (1983):

SPECIES AREA (ha) SPECIES AREA (ha)
E. fastigata 30 978 E. frazincides 655
E. macarthuris 16 871 E. dunnii 342
E. elata 2 097 E. maidenii 140
E. nitens 7 194 E. rubida 70
E. emithii 200 L. deanei 20

Van Wyk, (1983) notes that E. nitens and E. fastigata are the
most productive species. A New South Wales geedlot of E. nitens
i®s used on the highveld, whereas the identity of the seedlots of
B. fastigata is not known (Nixon., 19837.

Three trials each were established at three gites in MNatal in
1879 by the Wattle Research Institute. Only one, at Epsom =ite
experienced severe frost (-0.5 C to -3.2 ). At eleven months
old, species that were shown to be frost resistant in their first



winter were &. bridgesiana. H. dalrympleans. §. macarthurii and
k. viminglis.Unusually, E. globulus ssp. waidenii was found to
D& susceptible to Trost damage (Nixon, 19833 In Lesothe this
subspeciss wag fairly frost resistant but is no longer planted
bhecavge of its Busceptibility  to Eucalvptuse snout  Reetle
(Honipherus scutellistusy. E. viminalis was =zlsc planted in
Lesotho and was also widely established in the Bastern Transvaal
Highveld until it too was severely attacked by Eucalvptus Snout
Beetle .

The trial alsco included . nitens. unidentified sesdlots of which
have performed well in  the foothille of Lesctho. Those
provenances from New South Wales {Barringdon Tops and Ebor) wers
found to be most frost tolerant., whilst those from Victoria
(Rubicon andg Toorongo) were Suscertible to frost damage (Nixon,
1283). Cther authors have recommended E. nitens asg being the most

Waleg provenances give better rerformance in south Africa than
those from Victoria (eg Darrow. 1980 in Darrow, 189837, In twe
trials in the Bastern Transvaal Highveld of twelve provenences
of E. nitens differences between the seedlots were greater at the
poorer of the two sites. Both zites showed the Supericrity of the
New South Wales provenances in terms of dbh, height and volume
(Purnell and Lindquist . 1aaay ., With exceptions the N3SW
Provenances showed better gurvival also. The POOr performence of
Victoris Provenances may rpartly be due to greater infection by
Myvcosphasrella leaf disease (Purnell and Dindguist, 1988). In a
later trial in the Eastern Transvaal those brovenances from
noerthern NSW wers found to ba more susceptible than those from
southern NSW. A South African seedlot was found to be most
resistant. These trials show however that there are Australian
provenances with hetter growth than +the South African seedlots
{Btanger, 1990). The NSw Provenances of E. nitens were also found
o grow more duickly in trials in Zimbabwe {Guaile and Mullin,
1983). However densities of Victoria Provenances were found to
be higher that NSW pProvenances, excluding the Barrington Tops
seaedlot.

Unfortunately the cold-tolerant eucalypt most extensively planted
in the East Transvaal Highveld, Eucalvptus fastigata is not
represented in these four Lesotho trials. However, 5§ month
results of a trial at Tzikoane Plateau. in 1985 showed a seadiot
of E. fastigata had attained a mean height of 8.05m and s
survival of 79%. This comparss with a mixed seedlot E. nitens
which reached a mean height of 9.71lm and a survival of 55%. In
recent trials of R, fastigats conducted by IOFR the Southern NISW
Provenances performed better than thoze from Northern NSW. Data
from other trials show that South African seedlots have much
better form than those from Australia (Btanger., 19903,

Nepal

Above 1 500m in Nepal three eucalypt species were recommended by
Jackson., (1987); B. saligna. E. Erandis and E. globulus =sp.
maidenii. The only cne of these to have shown promise in Lesotho
was H. globulug ssp. maidenii. which isg attacked seversly by



Bucalyptus Snout Beetle. E. grandis and K. saliena were not hardy
gnough for the climatic conditions in Les=sotho.

Some winter rainfall areas have also vielded use- L
the frost tolerance of some of the eucalvobts tested in The four
trials.

United Kingdom

Following a particularly cold winter in 1981-82 a cold-hardiness
classifiration of eucalypts tested in the UK was devized by
Evans., (1983). Four divisicns were proposed:

{1} Very hardy~ likelv *to survive long cold periods of ~10 o -14
C., or short periods of below -18.

{11} Hardy- as above but not likely to survive baelow ~-16 .

(ii1) Moderately hardy- likely to survive long cold spells of -6
O to -8 € or short periods below 14 O

(T3

(iv}] Less hardy- likely to survive long cold pericds down tea —
O or short pericds down to -G

In this classification E. vigdnalis and E. macarthurii are listsd
as being less hardy to frost. At Thaba Putsoa five mesedlots of
E. viminalis and four sesdlots of E. magarthurii showed good
survival. This is the most frosty of the three sites. The
inclusion of E. nitens in this category is confirmed by the Thaba
Putaca trial whers survival of this species was POGT .

H. stellulata and E. dalrvmoleana are rec orded as being
moderately hardy., which contrasts with Harwood s (1983) resulte
with E. smtellulata. In Lesotho hoth species have shown good
gurvival and reasonably fast growth at Thaba Putsos. However,
several plantations of E. stellulatx in the mountains in Lezotha
on expocsed smites have failesd.

Classed as hardy were E. gunndd from all origine except Central
Tasmania and E. glaucescens. These have performed wsll at Thaha
Putsca and support this.

In the very hardy catesgory L. rauciflora ssp. dekeuzevillei was
inzluded. however the one seadlot at Thaba Putsos has shown very
PoOOr survival. Results from Thaba Putsoca agree with central
Tasmanian E. gunnii being classifisd as very hardy. Une species
that hasz shown good frost hardiness in the UK is ®. nipborhila.
Thiz was not included in the four Lesctho trials. Altheough it
only grows to the size of a large bush; #-9m tall it may bs worth
testing in Lesotho. where roles and fuelwood are the end rroducts
in the Government Forest Heserves.

The gquality as roles, of mome of the species that have performed
well in these trials has been tested. MNimon, (1991) found that
there was generally a high incidence of splitting for 13 species
or subapscies of cold-tolerant eucalypts. Of those commonly
rlanted by the FD, E. nitens was found to have a low level of
sxtreme splitting and E. macarthurii a high level. Unfortunatesly.

1S



E. rubida was not included in the trial.
CONCLUSIONS

The emphasis of +he Forestry Divieicon has moved away Trom
Government planted woecdlots towards suprporting individuals and
communities in their own tres vlanting efforts. BEucalypts havse
certain characteristics that make them suitable for inclusion
into a community forestry programme:

(1) Thev will coppice, allowing produce to bhe harvested over
several rotations before replanting is necessary. Thus. they can
require only a low management input.

(1i) The coppicing abpility alse allows flexibility in +the
procduce. Reduction of the coppice and varving the harvesting time
can be used to influernce the dimensions of the produce.

(1iii) It i3 =s=sentizl in a community forestry programme to adopt
species that will perform well . BEucalyvpts have been grown 1in
Lesotho for over 100 vears and there is much information on the
suitability of esucalvpt speciss on = variety of sites. Nurseries
are algo familiar with Propagating eucalveis.

The sucalvpt most planted by the Forestrv Division in Lesctho is
E. rubkids. This has proved to be frost-hardy and resistant teo
attacks by the Eucalyptus Snout Beetle. In the lowland trials it
has shown gocod verformancs. Despite 1ts inclusion in varicus
trials there iz no clear evidence that anvy of the imported
seedlots are better than the local land race. Furthermore. one
of the better Australian seedlots from Captains Flat. HSW has
been used in plantations for Fome vears and can be considersa
prart of the Lesctho population. An improvement programme is
planned by selecting plus frees from the 4, 000 ha planted.

small areas of the E. glaucescens should bhe established in the
iowlandes. The seedlcots that have performed well at Ha Ntgane:; Mz
5t Gwinear, Victoria (13273} and Guthega Koscuisco. NIW {13287
hould he used,.

A ssedlot from Bowrall. ACT (10947) of E. macarthurii showed good
growth and survival and it would be worthwhils ezstablishing trial
plantations with this seedlot.

A species that has shown much promise in both trials and small
rlantations in the lowlands and foothills is E. nitens. This vear
however there have been reports of increasing damage by
Eucalyptus Snout Beetle. Thiz may be attributable +to the
dehabilitating effect of a drought at the beginning of summer
1990-91 and the situation is being monitored. To date only
moderate damage has been inflicted. It is recommended for
planting in the lowlands and the foothills, but does not seem to
be able to thrive in the harsh mountain conditions or on dry
gites. In the abssnce of a trisl in the foothills, where most 5.
nitens will be planted the seedlots which have performed
exceptionally at Leshoboro Plateau should be imported again for
establishment of plantations and seed stands. These wers two
Victoria seedlots; Nojee {12102) and Mt 3t Gwinear (12107 and



one from Badja Mt in NSW (11881).

A species that has been successiul at all trials, except for the
unreplicated trial at Thaba Putsca (See discussion) was E.
stellulata. OFf the four seedlots tasgsted the Nimmitahel, NSW
seedlot (11287) was shown to be most adaptable and had grown well
at all sites. It is recommended that this species be used more
widely from the lowlands up to sheltered mocuntain sites and that
the Nimmitabel szsedlct be used for future plantations of this
gpecies. The flowsrs of E. stelilivulata are known for providing
good bee forage and hives could be established beside
plantations of this species.

in the high foothills or on sheltered mountain sites Tasmanian
E. viminalis, E. nova-anglica and E. dalrymplsana should be
planted. These recommendations agree with those of Prvor.
(1973), with the exception of E. pauwciflors. which has not
rerformed particularly well in the trials.

The Swansea., Tasmanian (100737 seedlot cnly of E. wviminalis
should be established. Two seedlots are recommended of E. nova-
anglica, that from Ebor Ares, NSW {10717) and the SW Walcha. NSW

seedlot (11677). For E. dalrvmpleana two seedlots are also
recommended.one from Wiharega, Tasmania (11721) and the other
from Cotter Hut Area., AC (1208771,

A zlower. but species with potential is E. gunnii. which shows
good survival and is known to be one of the most frost-hardy
sucalypte. It is more cold-resistant than E. dalrvmpleana
(references) and should be tested in small-scale plantings in the
mountains. To date workers in Francs, through intensive selection
within Tasmanian sub-alpine populations. have been abkle +o
rroduce clones of this species that will survive temperatures
between -12°0 and -20=0 (Cauvin and Potts, 19617. Qther work in
France has shown there to be considerable intra~specific
variation in E. gunnii (Destremau. 1983) and i+ may be that there
are provenances more suited to Lesotho conditions than those
tested to date. The foliage of E. gunnii is palatable and may be
guitable for inclusion into agroforestry systems in the
mountaineg, as a supply of winter fodder.

Species that should be investigated further also include E.
fastigata and E. fraxincides: one seedlot of each showed promise
at a trial at Tsikoane Plateau. For B. fastigata the Barrington
Tops and Oberon seedlots from New South Wales should be included.

Other species that would merit investigation in trials in Lesotho
include: E. bicostata. E. delegatengis. B. dives. E. aicholii,
E. niphorhila. E. nertonii. i. ovata. E. »regnans and E&.
voumannii. '

The most important work to be done is the establishment of seesd
production areas of the promising species. I+ is only through
thess that sufficient dquantities of cheap seed can be obtained
and the results of these trials be of henefit.

In addition an exposed mountain trial should ke eztablished to
test the eucalypts that showed good survival at Thaha Putsoa.
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This i3 because Thaba Putsoa is a relatively sheltered site. and
because grazing has been controlled there for many vears and
thers are uncharacteristically deer soils with little erosion.

Other work should include testing the guality of these cold-
tolerant euvcalvpt species as poles and fuelwood.
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