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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
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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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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
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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
PCO.OL
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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
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