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spE~Cle~s in is heo,"nrnl 

common in 

in 

). 

numerous SDE~Cle~s 
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SPECIES ORIGIN WHEN WHY SPREAD %DISTRIBUTION 

Acacia v;v.vyv Australia 1857 Garden Timberlsand- 65 
stabilization 

Acacia 'w •• ~"w" .. Australia 1827 Horticulture Sand-stabilizationl 42 
Unintentional 

Acacia mearnsii Australia 1858 Garden Tannin/timber 47 
Acacia """"'"V"Y'V' Australia 1848 Garden Horticulture/timber 26 
Acacia saligna Australia 1848 Garden Tannin/timberlsand- 60 

stabilization 
Hakea _ Australia 1835 Garden '_~~,,:,v/sand- 4 

ltion 
Hakea sericea Australia 1858 Garden ,v_l:fvv/Ul III I ",n Itional 30 

"UIT' Australia 1850 Sand- 'V-l:f-- 10 
I<""'V1l:J"'UIT' stabilizati0 

n 
Paraserianthes Australia 1835 Garden Horticulturel 14 
IVJ.lI u'" /II'" Unintentional 
Pinus "<:>:''''/0''''' Isis Mediterranean 1830 Timber Timber ? 
Pinus Mediterranean 16805 Timber Timber 30 
Pinus radiata California 1865 Timber Timber 17 
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MORPHOLOGICAL 

UNIT 

Channel bed 

Channel bar 

Channel shelf or berm 

The river bank 

Bank 

Flood 

(1 

Covered at low mean water 
level and inundated most of 
the - free 

in water 
column above the bed. 
Areas of accretion raised 

above the mean low 
nrn\l"~l~<: a habitat 

for herbaceous such as 
reeds and herbs rooted in the 
substrate. 

re which lies 
between the low water channel 
and undated 5-25% 
of the habitat for 
herbaceous and 

shrubs. 

s I€vel su 
which is inundated 

of between 1 and 
3 years for rivers in humid 
areas, less 
in semi-arid areas; Ve!let:atlc>n 
may include the full range of 
life forms from herbaceous 

to trees . 

........ ,"' .... f· .. "'t·""'" on 

zones 

zone is 
further subdivided into moss, 

and lower shrub sections. 
be 

bank zone is 
into the 

tree or upper 

further 
lower 

and 
These 

in zones. 
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more 
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SPECIES HABITAT DENSITY (%) 

Acacia saligna I, r 5.77 

Acacia mearnsii r, I 6.03 

Acacia IU"Y"UII"" r, I 13.04 

r 'U:>U/J':> r, I 1.49 

Sesbania punicea r 12.68 

I 'lI,urr, .~v "1::I~.um r, I 3.21 

Acacia "1elanoX'llof' r, I 3.74 

Acacia mixed r, I 54.65 
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2. 3. METHODS: 

Study areas: 

a) Palmiet and Rooiels Rivers, 

The Palmiet estuary is situated between Betty's Bay and KleinmOnd {Figure 2 1 j. 

about 75km southeast of Cape Town This estuary is normally open to the sea and 

receives a large permanent inflow of fresh water from its river. The upper reaches of 

this estuary are surrounded by apple orchards and forestry plantations (largely Pin(JS 

spp.j. The Palmiet is also known to be the least disturbed of the watercourses in the 

area (Branch & Day. 1984). The catchment of Palmiet lies in the mountainous 

Kogelberg, Paarde, Groenland & Hottentots Holland ranges; covering an area of 539 

km2 The Palmiet itself is about 55-l0km long. rises in the Kogelberg range, and is 

joined by two major tributaries and two minor feeder streams before reaching the 

estuary 

•• 

\". ,. 
"' 

"- - ~ 

" •• , 
~ 

, .. , 
,,, 

NATURE 

" r 
• 

o 10 20 40 Kibm<1." 

" __ -L __ "' __ -" __ "' 

Figure 2.1. Vegetation plots (numbers 43-51) sampled along the Palmiet River, 

within the Kogelberg Nature Reserve 
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The riverbed is very steep, resulting in strong flow, Boucher (1978) did an In depth 

phytosOCiological study on the Cape Hangklip area, and describes in detail the 

geology and topography, as well as the climate of this area. The plots sampled along 

this river occur between co-ordinates 34°16'50"SI18Q 59'25"E & 

34°1675"SI18°5575'E 

The Rooiels River is also situated within the Kogelberg NatLTe Reserve and is fed by 

the sea at high tide (Figure 2,2 & 2.3), The plots sampled along this river occur 

between co-ordinates 34°18'S/18'49'20"E & 34"18'SI18'50'?T 

Figure 2.2. The Rooiels River where it flows to the sea Water collects in a 'vlei'. The 

main river is located at the foot of the mountain in the background 
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~ 

Figure 2.3. Vegetation plots (numbers 73-77) sampled along the Rooiels River In 

Kogelberg Nature Reserve 

b) Jonkershoek Rilier 

The Jonkershoek River runs down the centre of the JOIlkershoek Valley near 

Slellenbosch (Figure 24) Sampling was done in the Jonkershoek State Forest 

(sampling plots were located betvveen co-ordinates 33°S9'5S"18"58'50"E & 

33"58'40· SI18°56'15"E). This river obtains its main water supply from the 

Jonkershoek valley and then flows past the southern end of lown on its way to False 

Bay (Buys et 81. 1991) The Jonkershoek ecosystem has been described by Wicht et 

al. (1969). The climate of this area is of the mediterranean type and rainfall in this 

area averages 1700 mmla, 1000mm (59%) of which falls between the months of May 

and August (van Wilgen 1982: Le Maitre et al. 1992) Approximately 83% of the rain 

falls in a seven-month vvet season between April and October in long duration, low 

density, frontal storm events {Wicht et al. (1969) in Scott & van Wyk, 1990} The soils 

are derived from sandstone colluvium, occasional shale lenses and deeply 
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weathered granite The soils are friable. deep sandy to silty loams with a clay 

conlent of ~ 10% 

Exceliefl1 condit ions for water [nfillra!lOn result from their high gravel and rock 

content. low cul k. density (1 150 kg m·3) am high pore volume (55%) (Versfeld 1981 

[n Scott & van Wyk. 1990) 

Figure 2.4. Vegetation plots (numbers 52-64) sampled along the Jonkershoek River, 

runntng through the Jonkershook State Forast. 

c) Moele'laars RIver 

The Moelenaars River IS a perennia l river (Figure 2 5 & 2.6) wi th tnbutaries such as 

the Kltp River, Krom River and the Elands River (a few plots were sampled In these 

tributarIes) This rtver IS relatively braided In places Wi th "Islands< forming along l iS 

length These Llslands" become more apparent dumlg the summer months, wtlan the 

water level IS low and in the wet season they are submerged Alien cleanng 

operat ions have been undertakert In earlier years evidence (blue dye) of wh ich st [11 

occurs 
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Sections of the ri~er, especially the tributaries (Elallds River alld Krom River) have a 

large percentage of bedrock cover, The plots sampled occur between co-ordinates 

33'42'35'SI19°14'15"E & 33'43'20"SI19"06'75"E 

Figure 2.5. A view of the Moelenaars River. running along the Du Toitskloof Pass 

towards Worcester 

- M··; 
• 

• 

o 10 20 40 Kib .,-,.,1e" 

" --"---"'---"--"' 
Figure 2.6. The vegetation plots (numbers 21-42) sampled along the Moelenaars 

River. along the Du Toitskloof Pass, including those sampled along its tributaries 
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FIgure 2.7. A section of the Wit RIVEIf between the weir and Tweede Tol (very rocky 

stes) 
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Figure 2.8. The vegatahon plots (numbers 1·20) along the W it River between Eersle 

and Tweeds Tol. along 1M Bainskloof Pass, as well as the Steenbok River (nurr,bers 

66-72) running through the Steenbok Par'.< Nature Reser.oe 
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• Outliers 

Figure 2.9. Delrended Correspondence Analysis (DCA) ordination diagram of 77 sites plotted on the 10j and 200 axis. The 
groups of sites associated with each of the five communities are shown With symbols (see legend). 
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Table:2.5. Mean variables at six different sites Ina survey. 

Moelenaara River: Palmiet River Jonkershoek River Steenbok River Roolels River 
Baalnskloof Du Toits Kloof NR Jonkershoek NR Steenbok Park NR NR 

98.55 (42.4) 26 (19) 109.5 (39.1 40.6 (16.3) 116 (80.2 57.4 
13.05 (3.38) 6.7 (3.8) 12 (3.32) 8.79 (1.89) 11.9 (6.72) 12.8 (8.3) 
-0.78 (0.33) -0.64 (0.27) -0.8 (0.12) 16.7 (24.4) 116 (80.2 57.4 (52.7) 

Evenness (J) -0.71 (0.28) -0.8 (0.24) -0.8 (0.06) 18.3 (25.6) 104 (51.8) 49.1 (32.6) 
Total cover (%) 0.83 (0.15) 0.85 (0.13) 0.92 (0.11) 0.89 (0.07) 0.91 (0.06) 0.98 (0.03) 
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Figure 2.10. Canonical Corr&Spondenc& Analysis (CCA) of the srle scores for the 77 slles and the en~r6 
seI of environmental variables on the f irst 2 eCA aXIS, The groops 01 Sites asSOCiated WIth each of Ine f ive 
communil les aTe Classi'ied by different symbols. see legend ReIer to Table 2 .3 for a full desalpl.on of 
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3.3. METHODS: 
3.3.1. Study area 

This study was conducted on the farm Oaklands. situated at the foot of the 

Groenberg near Wellington in the Western Cape (33°36'80'SI19°5"30' E) The 

vegetation in this catchment is mountain fynbos. The annual rainfall at the study site 

ranges from 900 to 1200 mm. Soils are derived from deeply weathered granites. with 

colluvial sandstone material in the upper soil layers (Le Maitre et al 1998) 

The whole catchment was invaded by black wattle (Acacia mearnsil) and Eucalyptus 

grandis (Figure 3.1) Black wattles occur mostly in the riparian zones (Prinsloo & 

Scott 1999), whereas the eucalypts occupy the outer edges of the riparian zone and 

the ridges Black wattle trees formed a closed canopy with an average crown height 

of 10-15m Some very large individuals (diameter at breast height >400mm) occurred 

in the riparian zones (CSIR 1998). There were also a number of large self-sown 

Pmus pmaster trees in the area, but these were mostly further than 20m from the 

stream (Le Maitre et a/. 1998). The invaded area extended about 20m to the east and 

30m to the west of the watercourse 

Figure 3.1 Dense stands of invasive alien trees, mainly Acacia mearnsil (note the 

thick stumps). ThiS picture was taken prior to clearing the catchment at Oaklands 
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Figure 3.2. One of the various unburned patches at Oaklands where the majority of 

the fynbos mi;>; was handpicked 

Table 3. 1 Table of seed volumes (e,9. no. of cones, handfuls, grams) sown per plot 

SPECIES 

Iii 

Site preparation 

Oaklands experienced a wildfire on 15 February 1998. The Site was investigated as 

a possible experimental site soon after the fire In the Interim (between fire and site 

visit) the debris from the burnt standing site (B5) was stock piled (Figure 33) These 

piles were later removed by the Working for Water teams to set up twenty 5Om~ plots, 

for the sowing experiment. These debriS piles left behind a significant amount of litter, 

mainly as pine needles, dead acacia leaves and tree bark. 

67 
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The si te that was felled and bl.med (FB) was relatively bare after the fire, bullhe first 

species 10 recru it after the fife was Pfsf/dium aquilinum (bracken) Brack-en (Figure 

3 4), although a native fern In the fynbos, is a well -known 'weed" If' many parts of the 

world (e,g in the U K Pakeman et al 1997,2000) 1\ is also one of the first plant 

species to regenerate following fire In more mesic conditions in fynbos, and its 

dominance In these situahons Olav hinder the regeneration of other fynbos plants 

(0 M, Richardson, pers comm ) The density of bracken was reduced at the slle 10 

prevent the dominance of this species at the expense of other species (sown and 

seed bank) 

Figure 3.3. StockpIling of the woody debris left behind after the fire, prIOr to setting up 

the plols 
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Figure 3.4. Ptendium aquilmum (bracken) recruited at the FB site soon after the fire 

In February 1998 

There ara vallous optionS for controlling brad<en. but these were not considered. as It 

IS a concern that vegelallon development after aenal spraying (one option) IS slow. 

patchy and unpredldable (Pakeman et 81 2000). Since bracken IS rhizomatous. and 

handpuiling would cause considerable d,sturbance to the sile. this was also ruled out 

as a dearing opllon Rather, a slasher was used to clear most of the canopy cover of 

bracken, leaVing the roots In tacl. ThiS ,nltlatlve was used to allow for easier sowing 

and ,Mlal establishment, as well as USing the root system for additional soil 

stabili za tion 

"' 
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Experimental design 

Twenty plots were set up in each catchment The plots were placed 5m parallel to the 

river, and 10m perpendicular to the riverbank, The size of each plot was SOm) 

r-___ ',",~~,peIPendi~ul"r t .. the 

........................ 1-___ 1 .. 95 "I~~ed h .. riz .. ntally a~ro"" !II the pi .. , 

.oM 

'M 

5 rOWS of five peqs. pl,,~ed 
horizont~ lIy "ero"" thg pi .. .., 

~rn p~I~lIel to the river 

1rn quners pl",~ed at the b~"e 
of eneh ofthe 20 plots 

Figure 3.5. Ptot tayout at the Oaklands experimental site, Logs and gutters were only 

placed at the one site. as erosion measurements were taken there 

As an additional stabilization technique. to slow run-off and reduce erosion, three logs 

were fixed horizontally on each plot (Figure 36). ThiS technique was only applied to 

the felled site, as it was quite steep. 
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Figure 3.6. Three logs placed horizontally across the plots in the catchment that was 

"felled and burned'". as an additional stabilization technique 

Sowing experiment 
These plots (FB & BS) were placed within the burned area and no controls were 

established. There were no controls available at Qaklands, as the whole catchment 

had been burned 

Three sowing treatments were applied to each catchment 1) Fynbos mix only (FYN); 

2) Fynbos and grass (MIX) and 3) Fynbos mix, with grass sown in terraces (TER), as 

well as a control (CON-plots covered in mulch only) In the MIX treatment fynbos mix 

and grass were broadcast across the plots as evenly as possible. In the TER 

treatment the grass was separated and sown In the terraces. while the fynbos mix 

was sown between the terraces These three mixes were used to monitor recruitment 

of indigenous seedlings. 

7 J 
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The rotential benefits of these treatments are as 10110'l>'s: 1) Fynbos orly provided a 

subsUH1tidl indigenous vegetatior cover: 21 the ~ddition oi grdSS, dllowed us ~o 

mOllitor the effect of competition 011 irdigenous recruitment: 31 the separatioll of 

grass from lYllbos by terracirg '.','ould show how w~1 Iynbos does without 

irterfererce ~nd 4) the controi erdbled us to moritor whdt came up from the seed 

bdnk without dny int(lfvertion. 

The seedillg treatmellts were a:located to :he plots at random whilst ellsurirg that 

each site supported five replicates of each tre~tmellt. The seed was appl'ed 011 31 

Ar~ii 98 (FB) ard 14 May 98 {BSi by broadcasting over ,he erti~e plot as everly as 

possjb:e. Muldl was added to e~ch p:ot immediately to prevellt seed loss ard to 

re'din moisture followirg rainfall events 

Erosion measures: 

Two techniques lor measu~illg e~osjoll were used to test the eflectiveness of the four 

sowing tredlmerts: 

1. Five rows of iive steel pegs (Figure 3]1 were placed on eight of the 20 plols (2 

rer1cdtesl. The five rows were 1 5m apart, ard the pegs were placed 1 m dpart. 

Pegs were hammered irto the yrollnd until they were 'ffldtively stabie {to r~event 

regs i~om washirg away in heavy rain). The exposed length 01 the peg was 

measured (Initial measuremert). 

2. One-meter lony gutters W(lfe placed on each of the twerty plots (Figll~e 38) 

These p'ots wwe rldced approxim~tely in the midd:e, ~t the base of each piot. 

Tile ~mount 01 sedimert accumulated in the gutters WdS medswed to estimdte 

sediment movemert takirg place in the pots. 
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Figure 3.7 layolJ 01 the steel pegs used to measure soil erosIOn and accumulatIOn 

over time. 

Figure 3.8: One--meter lo~ gutters placed on all 20 plots at the FB site 

n 
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Figure 3.9. Acacia meamsil saplings being handpu lled at the BS SIte, Oaklands. 

Well ington 

3.4. Data analys.is: 

Sowing experimenr: 

The main aim of the statistical analySIS was to investigate if there were any 

differences between sowing methods compared to the control. It was also Important 

to Investigate whether any effects that have taken place over tmle, depended on the 

SOWing method 

Data collected In thiS study consisted mostly of the total counts of the various growth 

forms in Ihe four quadrats, and lhe percentage cover (allen, indigenous and lolal) 

An attempl was made 10 use a Generalized Li near mixed model (GLMM) (Schall . 

1991). but some numellcsl problems were encounlered due 10 the high vanabi li ty of 

\he data in some cases This approach was therefore abandoned The data were 

transformed 10 stabilize the vanance and a repeated measures analySIS of variance 

(ANOVA) was used The square root Ifansformahon was used for the total quadrat 

counts and the arc sin transformallon was used for Ihe percenlage covers (Miller 

1966. Morrison. 1967) 
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Figure 3.12: Detrended Correspondence Analysis (DCA) Ofd nation 01 the clearing and sowing treatmetlts at Oaklands This was the final 

vegetation census whICh was done by species. See teJtt Jor explanation 01 abbreviations used in Ihe legend 
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Erosion measurements: 

Correlations 

When comparing the correlations between the four censuses for indigenous, alien 

and total plant cover, no clear relationship was evident between soil movement and 

plant cover. Correlation (r) values are represented in Table 3.4 for each census, 

Table 3 4' Correlation coefficients (Pearson r) for three categories of plant cover and 

soil loss at different stages after all treatments (p value is indicated in brackets) 

: CENSUS 1 CENSUS 2 CENSUS 
I Oct 98 

I INDIGENOUS ' 0.22 (034) 
ALIEN . 0.42 (006) 
TOTAL 0.12(0.61) 

Feb 99) 
0.22 0.34 
0.15 (052) 

Average rainfall in 1998-1999 

;0 

" , 
<0 / ~~ . 

• ., 35 , 
y~ " " / 

~ eo , ", , / 

'" , 
'" , 
" ~ , 
w "+-._---:+ 
~ -t 

3: CENSUS 4 
June .99) 

0.15 (051 
0.31 0.18) 
0.06 (0.80) 

: 100~ __ 1999 

.~ 

ACG SEPT 
Months of high rainfall 

Figure 3.13. Average rainfall in Paarl, plotted for May, June, July, August and 

September the months of heaviest rainfall for 1998 and 1999 

The graph plotted for rainfall (Figure 313) showed that 1999 received more rainfall 

than 1998. It was to concentrate on months from May to September as they were the 

months in Vihich most rainfall occurred, In 1999, peaks of ±45mm of rainfall were 

recorded, as apposed to peaks of 30mm In 1998. These values will be discussed 

later when looking at the pegs data 
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Peg analysis 
There is no statistically significant interaction between the Time and the Treatment 

factors in these erosion measurements However the F statistics for the Time factor 

(dJ=3: F=003) is statistically significant at the 95% confidence level. No significant 

difference occurred between the different sowing treatments (df.=3: F=O.72) This 

means that there are significant differences in the erosion measurements over time 

but no significant difference is evident between the sowing treatments (Fig 3.14). 

, 
• , 

! • , 
! 

,5 I 
, 

w 

i , 
'"r 

! " 

/ j • • . . . 
11171ilB '''' Ml 

30/ 115,'8 
.111 2~'2 

22.'10 11.'1.«' "'~ 

--<> eo" ,,,, 
··0 ."""" 

--<-- ""'"" -. - T., ,,,,,,, 

Figure 3.14. Graph showing the mean peg differences for the three sowing 

treatments and control over time 

The graphical presentation shows that there is not a large amount of variability 

between sowing treatments and the control A high measurement or an increase in 

the peg measurement over time indicates an increase in soil loss. A decrease in the 

measurement or a low measurement indicates a build-up of soil (i e. no soil loss). 

Observing the trend of each sowing treatment over time Individually. shows that there 

is a degree of variability over time (df=3; F=003). 

Pegs were hammered into the ground to stabilize them, thereby preventing them from 

becoming dislodged in heavy rainfall. There are consistent trends in each of the 

sowing treatments and controls 
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54 calculate RTimel-arcsin(TimeAl/100) 
55 calculate RTime2-arcsin(TimeA2/100) 
56 calculate RTime3-arcsin(TimeA3/100) 
51 calculate RTime4-arcsin(TimeA4/100) 
58 pointer[valuell-RTimel.RTime2.RTime3.RTime4]RTime 
59 arepmeasures(treatmentstructure-Sow;print-corr.epsilon;aprint-aov.means;fpr 

ob-
60 [) 

,o** 
RTimel 
RTime2 1.0000 
RTime3 0.1902 
RTlme4 0.4141 

RTime2 

Common correlation 0.4613 

,o** Greenhouse-Geisser epsilon 0.6777 

,o,o*,o* Analysis of variance ****,o 
Source of variation· d.f. s.s. 
Subject stratum 
Sow 3 0.118280 
Residual 16 0.596688 

stratum 
factor 0.6177 

3 0.427906 
9 0.055694 

48 0.396956 
79 1.595524 

1.0000 
0.6096 
RTime3 

*** 

m.s. 

0.039427 
0.037293 

0.142635 
0.006188 
0.008210 

1.0000 
RTillle4 

v.r. F pro 

1.06 0.395 
'" .51 

11.25 <.001 
0.75 0.611 

multiplied by the correction factors before calculatino F probabilities 

* •••• Tables of means 
Grand mean 0.499 

Tillie 1 
0.373 

Sow CON 
0.486 

Time Sow 
1 
2 
3 

'" 

**.*** 

2 
0.540 

FYN 
0.564 

CON 
0.354 
0.549 
0.530 
0.511 

3 4 
0.548 0.537 

MIX TER 
0.484 0.464 

FYN MIX TER 
0.438 0.383 0.317 
0.630 0.490 0.489 
0.645 0.510 0.508 
0.545 0.552 0.541 

*** Standard errors of differences of means *** 
Table Time Sow Time 

20 
0.0288 

32.53 

20 
0.0611 

16 
Except when comparing lIIeans with the same 

Sow 
d.f. 

Correction factors have been 
(see analysis-of-variance 

60 DELETE 
61 CALC 
62 

Sow 
5 

0.0788 
36.44 

level(s) of 
0.0575 

32.53 
d.f. 

FB'I.'otalAvglll 
114 calculate RTimel-arcsinITimeAl/100) 
115 calculate RTime2-arcsin(TimeA2/100) 
116 calculate RTime3-arcsin(TimeA3/100) 
117 calculate RTime4-arcsin(TimeA4/100) 
118 119 polnter[values-RTimel.RTime2.RTime3.RTime4jRTime 
120 

Correlation matrix 
RTimel 1.0000 
RTime2 0.8096 1.0000 
RTime3 -0.1134 -0.5529 
RTlme4 -0.1584 -0.2203 

RTimel RTime2 

Common correlation -0.06481 
*"* Greenhouse-Geisser epsilon 0.4663 

*.,o*. Analysis of variance ,,***. 
Source of Variation d.f. s.s. 
Subject stratum 
Sow 3 0.03140 
Residual 16 0.44149 

stratum 
factor 0.4663 

3 1.43797 
9 0.13411 

48 1.77445 
79 3.83142 

.. I-' ....... u ••• aprlnt·aov.means; fprob. 

1.0000 
0.3949 
RTime3 

*** 

m.s. 

0.01241 
0.02791 

0.47932 
0.01490 
0.03697 

v.r. F pro 

0.45 0.724 
0.16 

12.97 <.001 
0.40 0.813 

Tille 
Time. Sow 
Residual 
Total 
d.f. are multiplied·by the correction factors before calculating F Dr'OD'.n'"~ •. ~ 

.**** Tables of means 
Grand lIIean 0.867 

* •••• 

Time 1 
0.783 

Sow CON 
0.840 

Time Sow 
1 
2 
3 
4 

2 
1.013 

FYN 
0.877 

CON 
0.701 
0.982 
0.650 
1.021 

.** standard errors of 
Table 

rep. 
s.e.d. 
d.f. 

20 
0.0608 

22.38 

3 
0.693 

MIX 
0.856 

FYN 
0.775 
1.042 
0.726 
0.963 

<4 
o.lIn 

TER 
0.897 

MIX 
0.839 
1.035 
0.656 
0.894 

of means: *** 

TER 
0.817 
0.991 
0.738 
1.044 

Sow Time 

20 
0.0529 

16 

Sow 

Except when comparing means with the same 
Sow 

5 
0.1178 

32.23 
level(s) of 

0.1216 
22.38 d.L 

Correction factors have been 
(see analysis-of-variance 
121 DELETE 
122 CALC 
123 

Student's T 

to residual d.f. 
details) 
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170 calculate RTimel-arcsin(TimeA1/100) 
171 calculate RTime2-arcsin(TimeA2/100) 
172 calculate RTime3-arcsin(TimeA3/100) 
173 calculate RTime4-arcsin(TimeA4/100) 
174 175 pointer[values-RTimel,RTime2,RTime3,RTime4]RTime 
176 

arepmeasures [treatmentstructure-Sow;print-corr, epsilon ;aprint-aov,means;fprob­
yes;pse=differences]RTime[] 

*** Correlation matrix *** 
RTimel 1.0000 
RTime2 0.4965 
RTime3 0.3817 
RTime4 0.3728 

RTimel 

Common correlation 0.4549 

1.0000 
0.4400 
0.3787 
RTlme2 

*** Greenhouse-Geisser epsilon 0.1209 

1.0000 
0.8249 
RTime3 

*** 

1.0000 
RTime4 

176 •••••••••.••••••••••..•.•.•.•••••.•••••••••••.•••••••.•.••.•.•.••..•••••..••• 
***** Analysis of variance ***** 
Source of variation d.f. 
Subject stratum 
Sow 
Residual 
Subject.Time stratum 
d.f. correction factor 
Time 
Time. Sow 
Residual 
Total 

3 
16 

0.7209 
3 
9 

48 
79 

0.207651 
0.193962 

0.020102 
0.035635 
:.134149 
0.591499 

0.069211 
0.012123 

0.006701 
0.003959 
0.002795 

v.r. F pro 

5.71 0.007 
4.34 

2.40 0.102 
1.42 0.233 

d.t. are multiplied by the correction factors before calculating F probabilities 

***** Tables of means ***** 
Grand mean 0.1248 

Time 1 2 3 4 
0.1178 0.1515 0.1099 0.1200 

Sow CON FYN MIX TER 
0.0837 0.0753 0.2028 0.1374 

Time Sow CON FYN MIX TER 
1 0.0854 0.0831 0.1941 0.1086 
2 0.1053 0.1469 0.2044 0.1493 
3 0.0109 0.0350 0.2081 0.1257 
4 0.0732 0.0360 0.2044 0.1662 

*** Standard errors of differences of means *** 
Table Time Sow Time 

rep. 
s.e.d. 
d.f. 

20 
0.01672 

34.61 

20 
0.03482 

16 
Except when comparing means with the same 

Sow 
d.f. 

Sow 
5 

0.04528 
37.49 

level(s) of 
0.03344 

34.61 
Correction factors have been 
(see analysis-of-variance 
177 DELETE [REDEFINE-yes] 

to residual d.f. 
details) 

178 CALC - 0 + 1 
179 PRINT ': Student"s 

StUdent's T Equivalent Deviate -
Deviate - ',_XDev;F=l;SKIP-O 

FBAlienAvq& 
229 calculate RTimel=arcsin(TimeAl/100) 
230 calculate RTime2-arcsin(TimeA2/100) 
231 calculate RTime3-arcsin(TimeA3/100) 
232 calculate RTime4-arcsin(TimeA4/100) 
233 234 pointer[values-RTimel,RTime2,RTime3,RTime4]RTime 
arepmeasures[treatmentstructure-SoWiprint-corr,epsilon , aprint=aov,means; fprob-

[] 

RTimel 
RTime2 
RTime3 
RTime4 

RTimel 

1.0000 
0.4615 
0.8492 
RTime2 

1.0000 
0.4429 
RTime3 

1.0000 
RTime4 

Common correlation 0.5021 
*** Greenhouse-Geisser epsilon 0.8196 *** 

Source variation d.L s.s. m .. s~ v .. r .. F pro 
Subject stratum 
Sow 3 0.06056 0.02019 0.32 0.809 
Residual 16 1.003'57 0.06272 5.03 

stratum 
factor 0.8196 

3 0.80876 0.26959 21.63 <.001 
Time. Sow 9 0.08445 0.00938 0.75 0.636 
Residual 48 0.59815 0.01246 
Total 79 2.55549 
(d.L are mul tiplied by the correction factors before calculating F probabilitie 
s) 

***** Tables of means ***** 
Grand mean 0.421 

Time 1 2 3 4 
0.412 0.580 0.303 0.389 

Sow CON FYN MIX TER 
0.392 0.466 0.410 0.415 

Time Sow CON FYN MIX TER 
1 0.366 0.528 0.383 0.369 
2 0.551 0.608 0.612 0.550 
3 0.267 0.353 0.282 0.308 
4 0.382 0.374 0.364 0.434 

*** Standard errors of differences of means *** 
Table Time Sow Time 

rep. 
s.e.d. 
d.f. 

20 
0.0353 

39.34 

20 
0.0792 

16 
Except when comparing means with the same 

Sow 
d.f. 

Sow 
5 

0.1001 
35.61 

level(s) of 
0.0706 

39.34 
Correction 
(see 

to residual d.f. 
details) 

236 
237 16) 
238 ': Student' ',s T Equivalent Deviate - ' _XDev;F-l ;SKIP-O 

Student's T Equivalent Deviate - 2.693 
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287 calculate RTimel-arcsin(TimeA1/100) 
288 calculate RTime2-arcsin(TimeA2/l00) 
289 calculate RTime3=arcsin(TimeA3/100) 
290 calculate RTime4-arcsin(TimeA4/100) 
291 292 pointer [values-RTimel 
arepmeasures[treatmentstructure-Sow;print-corr, 

[] 

RTime2 1.0000 
RTime3 0.5643 
RTime4 0.6952 

RTimel RTime2 
Common correlation 0.6614 
*** Greenhouse-Geisser epsilon 0.7295 

***** Analysis of variance ***** 
Source of variation d.f. 
Subject stratum 
Sow 
Residual 

3 
16 

stratum 

Time 
Time. Sow 
Residual 
Total 

factor 0.7295 
3 
9 

48 
79 

s.s. 

0.460667 
0.897380 

0.410742 
0.045222 
0.305433 
2.119443 

1.0000 
0.7089 
RTime3 

*** 

0.153556 
0.056086 

0.136914 
0.005025 
0.006363 

1.0000 
RTime4 

v.r. F pro 

2.74 0.078 
8.81 

21.52 
0.79 

<.001 
0.594 

fprob-

d.f. are multiplied by the correction factors before calculating F probabilities 

***** Tables of means ***** 
Grand mean 0.4188 

Time 1 

Sow 

Time 
1 
2 
3 

" 

0.2980 
CON 

0.4463 
Sow 

2 
0.4343 

FYN 
0.5283 

CON 
0.3069 
0.4857 
0.5093 
0.4834 

3 4 
0.4801 0.4629 

MIX TER 
0.3<190 0.3717 

FYN MIX TER 
0.4018 0.2363 0.2470 
0.5442 0.3179 0.3896 
0.6337 0.3511 0.4262 
0.5335 0.4106 0.4242 

*** Standard errors of differences of means *** 
Table Time Sow Time 

rep. 
s.e.d. 
d.!. 

20 
0.0<15<13 

35.02 

20 
0.07489 

Hi 

Sow 
5 

0.08670 
27.30 

Except when comparing means with the same 
Sow 

level(s) of 
0.05045 

35.02 d.L 
Correction 
(see analysis-of-variance 
294 DELETE 
295 CALC 
296 

StUdent's T 

to residual d. f. 
details) 

Deviate - ',_XDev;F-l;SKIP-O 

FBlndigAvgll 
350 calculate RTimel-arcsin(TimeAl/100) 
351 calculate RTime2-arcsin(TimeA2/100) 
352 calculate RTime3-arcsin(TimeA3/100) 
353 calculate RTime4-arcsin(TimeA4/100) 
354 355 pointer[values-RTimel,RTime2,RTime3,RTime4]RTime 
arepmeasures[treatmentstructure-Sow;print-corr,epsilon;aprint-aov,means;fprob-

RTime2 1.0000 
RTime3 0.5661 1.0000 
RTime4 0.4816 0.6492 1.0000 

RTimel RTime2 RTime3 RTime4 

Common correlation 0.2497 
*** Greenhouse-Geisser epsilon 0.6969 *** 

***** Analysis of variance ***** 
Source of variation d.L s .. s~ m .. s .. v .. r .. F pro 
Subject stratum 
Sow 3 0.05736 0.01912 0.35 0.790 
Residual 16 0.87613 0.05476 2.33 

stratum 
factor 0.6969 

3 0.27581 0.09194 3.91 0.0<18 
Time. Sow 9 0.08081 0.00898 0.38 0.891 
Residual 48 "1.12736 0.02349 
Total 79 2.41747 
d.f. are multiplied by the correction ':.-ctors before calculating F probabilities 

***** Tables of means ***** 
Grand mean 0.436 

Time 1 2 3 4 
0.413 0.389 0.406 0.537 

Sow CON FYN MIX TER 
0.445 0.396 0.433 0.471 

Time Sow CON FYN MIX TER 
1 0.391 0.305 0.460 0.493 
2 0.400 0.365 0.383 0.411 
3 0.417 0.376 0.383 0.449 
4 0.572 0.540 0.505 0.530 

*** Standard errors of differences of means *** 
Table Time Sow Time 

rep. 
s.e.d. 
d.f. 

20 
0.0485 

33.45 

20 
0.0740 

16 

Sow 
5 

0.1119 
46.69 

Except when comparing means with the same 
Sow 

level(s) of 
0.0969 
33.45 d.L 

Correction factors have been 
(see analysis-of-variance 
357 DELETE 
358 CALC 
359 

Student's T 

to residual d.f. 
details) 
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880 pointer[values=RTimel,RTime2,RTime3,RTime4JRTlme 

881 
~~,,~,.~\,.,,~[treatmentstructure-Sowlprint-corr,epsilonlaprint-aov,means;fprob-yesIPs 

RTime[] 

RTime1 
RTime2 
RTime3 
RTime4 

matrix *** 
1.0000 
0.8401 
0.0000 
0.5965 
RTimel 

1.0000 
0.0000 
0.4295 
RTime2 

0.0000 
0.0000 
RTime3 

1. 0000 
RTime4 

Common correlation 0.3242 

••• Greenhouse-Geisser epsilon 0.5479 ... 
881 ••••.•..•..•••••.••...•••.....••..•..•••.•••••...••••.•.••••....••...•.•.••.• 
•• *** of variance ***** 
Variate, J 
Source variation d.f. 5.S. 
Subject stratum 
Sow 3 2.8841 
Residual 16 18.9201 

Time. Sow 
Residual 
Total 

0.5419 
3 
9 

48 
19 

4.2332 
3.5603 

19.4491 
49.0413 

m~s • v 4 r4 F pro 

0.9614 0.B1 0.505 
1.1825 2.92 

1.4111 3.48 0.054 
0.3956 0.98 0.450 
0.4052 

(d.f. are multiplied by the correction factors before calculating F probabilitie 
5) 

+** .. * Tables of means ........ 
Variate: 'DATA') 
Grand 1.061 

Time 1 
1.255 

Sow CON FYN MIX TER 
1.314 1.18B 0.863 0.903 

Time Sow CON F'iN MIX TER 
1 1.348 1.550 1.044 1.078 
2 1.0BB 1.166 0.884 0.942 
3 0.110 0.710 0.710 0.110 
4 2.110 1.326 0.B12 0.884 

••• Standard errors of differences of means ••• 
Table Time Sow Time 

rep. 
s.e.d. 
d.t. 

20 
0.2013 
26.30 

20 
0.3439 

16 
Except when comparing means with the same 

Sow 
d.t. 

Sow 
5 

0.4691 
40.05 

level(s) of 
0.4026 

26.30 
d.f. 

Deviate - ',_XDev;F=l;SKIP=O 

Ii'BGeoTot. 
932 poi.,ter!valuesm RTimel,RTime2,RTime3,RTime4]RTime 
933 

ar,e~ne"sl'r"s!treatmentstructureMSowlprint-corr,epsilonlaprint-aov,meanslfprob=ye5Ips 
RTime!] 

matrix ••• 
1.0000 RTimel 

RTime2 
RTime3 
RTime4 

0.8890 
0.1804 
0.1117 
RTimel 

1.0000 
0.2065 

-0.0118 
RTime2 

1. 0000 
-0.3032 

RTime3 
1. 0000 
RTime4 

Common correlation 0.1304 

••• Greenhouse-Geisser epsilon 0.4464 

933 .•.••••••••.•.••.•.........•.......•••.•••••...•..•...••.••••••..•••••••..•.. 
***++ IUl".l'V"'''' 

d.f. s.s. m~s @ v~r~ F pc. 

3 0.598 0.199 0.04 0.988 
16 15.140 4.134 1.60 

stratum 
factor 0.4464 

3 60.314 26.171 9.05 0.004 
Time.Sow 9 4.465 0.496 0.17 0.953 
Residual 48 142.044 2.959 
Total 79 303.161 
(d.t. are multiplied by the correction factors before calculating F probabilitie 
s) 

Tables of means ***** 
Variate: _['DATA'] 
Grand mean 2.53 

Time 3 
2.'11 

Sow CON FYN MIX TER 
2.41 2.65 :2 .52 

Time Sow COli MIX TER 
1 3.11 3.97 3.39 3.43 
2 2.62 3.45 3.01 3.30 
3 2.97 2.47 2.84 2.55 
4 0.94 0.11 0.99 0.81 

••• Standard errors of differences of means ••• 
Table Time Sow Time 

rep. 
s.a.d. 
d.L 

20 
0.544 
:!l.U 

20 
0.668 

16 
Except when comparing means wi th the same 

Sow 
d.t. 

Sow 
5 

1.167 
36.48 

level(s) of 
1.088 
21.43 

d.t. 
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BSBr .... ~t .. 
111 pointer[values=RTimel,RTime2,RTime3,RTime4)RTime 
718 

RTimel 
RTl.me2 
RTime3 
RTime4 

RTime[1 
matrix 

l.0000 
0.8583 
0.1904 
0.8301 
RTimel 

Common correlation 0.7661 

1.0000 
0.7652 
0.8113 
RTime2 

••• Greenhouse-Geisser epsilon 0.8835 

1. 0000 
0.1197 
RTime3 

1.0000 
RTime4 

fprob=yes I ps 

77B •••••••••••••••••••••••••••••••••••••••••••••••••••••.••••••••••••••••••••••• 
***** Analysis of variance ***** 
Source of variation d.!. s.s~ m~s. v~r. F pro 
Subject stratum 
Sow 3 145.491 48.499 1.30 0.301 
Residual 16 594.939 31.184 14.10 

='1:. •. ,:,."", stratum 
0.8835 correction factor 

T~ 

Time.Sow 
3 225.096 
9 36.289 

15.032 
4.032 
2.636 

28.46 <.001 
1. 53 0.116 

Residual 48 126.540 
Total 19 1128.360 
(d.t. are multiplied by 
51 

the correction factors before calculating F probabilitie 

Tables of means 
Grand mean B.42 

Time 1 2 3 4 
9.54 9.85 11.66 5.61 

Sow CON FYN MIX TEll. 
9.44 10.05 6.99 7.18 

Time Sow CON FYN MIX TER 
1 10.54 ll.n 7.78 8.12 
2 11.20 12.43 1.29 8.50 
3 10.12 9.94 1.78 6.80 
4 5.88 6:14 5.12 5.30 ... Standard errors of differences of means ... 

Table 

rep. 
s.e.d. 
d. f. 

Time 

20 
0.513 
U.U 

Sow 

20 
1.928 

16 

Time 
Sow 

Except when comparing means with the same 
Sow 

5 
2.123 
23.14 

level(s) of 
1.021 
42.41 d.L 

(see an,al:vs:ls-'o!'-v'ariance 
119 
780 
7Bl 

to residual d. t. 
details) 

Deviate - ',_XDeVlF-1,SKIP-0 

_ac~ot .. 
829 poin':er(values=RTimel,RTime2,RTime3,RTime4IRTime 

830 

RTime1 
RTime2 
RTime3 
RTime4 

RTime[ I 
matrix 

1.0000 
0.9840 
0.9535 
0.9194 
RTimel 

Common correlation 0.8831 

1.0000 
0.9415 
0.9025 
RTime2 

••• Greenhouse-Geisser epsilon 0.4259 

1.0000 
0.9591 
RTime3 

1.0000 
RTime4 

fprob=yes;ps 

830 •.•••••••••.•••..•••..•••.•••.....•••••••..••••••••.•••.•.•.•••••..•••.•...•. 
***** of variance ***** 

) 
Source variation d.t. s.s. 
Subject stratum 
Sow 3 98.8992 
Residual 16 291.2847 

Time.Sow 
Residual 
Total 

0.4259 
3 
9 

48 
19 

10.0005 
9.4482 

21.9912 
431.6298 

m~s ~ v.c. F pro 

32.9664 1.81 0.186 
18.2053 31.21 

3.3335 5.72 0.020 
1.0499 1.80 0.169 
0.5833 

(d.t. are multiplied by the correction factors before calculating F probabilitie 
5) 

***** Tables of means ***** 
Variate: _['DATA') 
Grand mean 2.238 

Time 3 
2 2 1.997 

Sow CON FYN MIX TEll. 
4.121 1.261 1. 846 1.711 

Time Sow CON FYN MIX TER 
1 4.696 1.348 2.038 1.112 
2 5.096 1.404 2.484 1. 810 
3 3.800 1.216 1.160 1.810 
4 2.914 1.018 1. 700 1.538 

••• Standard errors of differences of means ... 
Table Time Sow Time 

Sow 
rep. 
s.e.d. 
d.t. 

20 
0.24115 
20.44 

Except When comparing means 
Sow 
d.t. 

20 
1. 3493 

16 
with the same 

5 
1. 4126 

19.09 
level(s) of 

0.4830 
20.44 

to residual d.f. 
details) 
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l'IIP>:otTot" 
51 pointer[values=RTimel,RTime2,RTime3,RTime4]RTime 

~::~~~::=~~;:':![~t~r~eatment~tructure=sowlprint=corr,epsiionlaprint-aov,meanslfprob-yesl ... 
1. 0000 

1.0000 
0.6492 
0.3654 
0.6651 
RTime1 

1.0000 
0.2896 
0.4264 
RTime2 

0.6213 1. 0000 
RTime3 RTime4 

Common correlation 0.4880 
••• Greenhouse-Geisser epsilon 0.1905 

ft***" Analysis of variance ***** 
Source of variation d.f. s.s. 
Subject stratum 
Sow 3 9.2936 
Residual 16 27.0228 

Time.sow 
Residual 
Total 

0.7905 
3 
9 

48 
19 

6.6482 
3.3529 

16.8431 
63.1612 

... 
m~s. V9l:. F pr. 

3.0919 1.83 0.182 
1. 6889 4.81 

2.2161 6.32 0.003 
0.3125 1.06 0.401 
0.3509 

(d.f. are multiplied by the correction factors before calculating F probabilities) 

***.* Tables of means ..... *. 
Grand mean 2.164 

Time 

Sow 

Time 
1 
2 
3 
4 ... Standard 

Table 

rep. 
s.e.d. 
d. f. 
Except when 

Sow 
d.t. 

Correction 
(see 

53 
54 
55 

1 3 
2.505 2.022 

COli F1(!I MIX TER 
2.101 2.731 1.881 1.933 

Sow CON FYI! MIX TER 
2.120 3.326 2.086 2.488 
2.120 2.140 2.254 2.336 
2.120 2.500 1.8S6 1.610 
2.070 2.380 1.326 1.298 

errors of differences of means ... 
Time Sow Time 

Sow 
5 

0.5236 
36.23 

comparing means with the same level(s) of 
0.3741 

20 
0.1873 
:n.1I4 

20 
0.4110 

16 

37.94 
to residual d. f. 

details) 

BSProt'l'ota 
102 pointer[values=RTime1,RTime2,RTime3,RTime4]RTlme 
103 areprneasures[treatmentstructure-Sowlprlnt-corr,epsilon;aprlnt-aov,means;fprob­

fEu:ence,,]RTime[ ] 
"",L<"_L~'H matrix *.* 

RTlmel 
RTlme2 
RTime3 
RTirne4 

1.0000 
0.1641 
0.6819 
0.5263 
RTime1 

Common correlation 0.6854 

1.0000 
0.7892 
0.1654 
RTime2 

• •• Greenhouse-Geisser epsilon 0.8217 

1.0000 
0.6054 
RTime3 

1.0000 
RTime4 

103 •...•••.••.•.••••.•......•..•.••....••..••••.••...•••••••.•••.•.••..•••••.••• 
.*if*'" 

Source 
stratum 

Residual 

variance "".if.* 
d.t. s~s. 

3 208.8606 
16 53.0529 

1.1606 
4.3113 

16.3813 

rn. s. 

69.6202 
3.3158 

0.3869 
0.4197 
0.3413 

v~r~ F pro 

21.00 <.001 
9.12 

1.13 0.341 
1.41 0.221 

0.8217 
3 
9 

48 
79 

are multiplied by the 

Time 
Time.Sow 
Residual 
Total 
(d.f. factors before calculating F probabl1itie 
s) 

Tables of means 
Variate: 'DATA'] 
Grand 3.724 

Time 1 2 3 4 
3.915 3.636 3.736 3.608 

Sow FYI! TER 
!I.301 4. 4.371 

Time Sow CON FYI! MIX TER 
1 0.812 5.432 4.450 4.966 
2 0.914 5.310 3.994 4.264 
3 0.914 5.486 4.320 4.224 
4 1.450 4.940 4.010 4.030 

••• standard errors of differences of means ••• 
Table Time Sow Time 

rep. 
s.e.d. 
d.t. 

20 
0.1641 
39.13 16 

Except when comparing means with the same 
Sow 
d.L 

Sow 
5 

0.6598 
26.39 

level(s) of 
0.3695 

39.13 
d.t. 
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1.0000 
0.5850 
0.8338 
0.1089 
RTimel 

Common correlation 0.5186 

1.0000 
0.8239 
0.3118 
RTime2 

••• Greenhouse-Geisser epsilon 0.7487 

1. 0000 
0.6178 
RTirne3 

... 
1.0000 
RTirne4 

fprob=yesl 

154 ...••••.••••..•.•••..•••••••...••••..•••..........••.•..•.•••.•••....•••..••• 

Source d.L s.s~ m.s. V.I:. F pro 
Subject stratum 
Sow 3 16.929 25.643 0.89 0.465 
Residual 16 458.581 28.661 6.49 

0.7487 
Time 3 556.414 185.411 42.01 <.001 
Time.Sow 9 31. 930 3.548 0.80 0.586 
Residual 48 211. 934 4.415 
Total 79 1335.787 
(d.f. are mul tiplied by the correction factors before calculating 
s) 

***** Tables of means ***** 
Variate: ['DATA'J 
Grand mean 10.59 

Time 1 
14.19 

Sow CON FYN 
9.51 12.12 

Time Sow CON 
1 12.33 
2 10.38 
3 10.15 
4 5.42 

MIX TER 
10.75 9.93 

FYN MIX TER 
16.87 14.61 12.95 

10.25 9.40 
11. 11.31 10.33 
1.66 6.84 7.05 

••• Standard errors of differences of means 
Table Time Sow 

rep. 
s.e.d. 
d.t. 35.94 

20 
1.693 

16 
Except when corrparing means wi th the "aroe 

Sow 
d.f. 

Time 
Sow 

5 
2.047 
31.24 

level(s) ot 
1.329 
35.94 

Correction factors have been 
(see analysis-ot-variance 

to reSidual d. f. 
details) 

F probabili tie 

Student"s T Deviate - ',_XDeV/F=l;SKIP-O 
Student'S T Equivalent Deviate -

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 

apr1In~'·a"v,m.,anslfprob=yes; 

1.0000 
0.6481 
0.4998 
0.4399 
RTime1 

1.0000 
0.7146 
0.5464 
RTime2 

1.0000 
0.8033 
RTime3 

1.0000 
RTime4 

Common correlation 0.5038 

••• Greenhouse-Geisser epsilon 0.6138 ... 
206 ...••••••.....••.•.•.....••.•.•.......•.....•.••..•....•......•...•.••.•••.•• 

Source 
Subject stratum 
Sow 
Residual 

Time. Sow 
Residual 
Total 

d.t. 

3 
16 

0.6138 
3 
9 

48 
79 

35.073 
441.565 

332.057 
49.707 

261. 712 
1120.114 

m.s. v.c. F pro 

11.691 0.42 0.739 
27.598 5.06 

110.686 20.30 <.001 
5.523 1. 01 0.432 
5.452 

(d.f. are multiplied by the correction factors before calculating F probabilitie 
sl 

Tables of means ir+++* 

Variate: 'DATA'J 
Grand 9.69 

Time 2 3 
9.29 B.1li4 1 

Sow CON F'fN MIX TER 
10.07 9.59 10.44 8.67 

Time Sow CON FYN MIX TER 
1 12.25 12.21 15.55 12.36 
2 9.31 8.80 10.11 8.95 
3 9.89 9.98 9.72 6.95 
4 8.82 8.34 1.39 6.44 

••• Standard errors of differences of means ••• 
Table Time Sow Time 

rep. 
s.e.d. 
d.L 

20 
1.661 

16 
Except when corrparing means with the same 

Sow 
d.L 

(see 
207 
208 
209 

Sow 
5 

2.091 
34.08 

level(s) of 
1.477 
29.46 

d.t. 
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256 pointer[values=RTime1,RTime2,RTime3,RTime4]RTime 
251 
r~,~.a"ulc~[treatmentstructure=Sowlprint=corr,epsilonlaprint-aov,mean8;fprob-ye8;ps 

RTime[] 
*** Correlation matrix *** 

RTime1 1.0000 
RTime2 0.5465 1.0000 
RTime3 0.1157 0.4689 1.0000 
RTime4 0.1884 0.4725 0.9212 1.0000 

RTime1 RTime2 RTime3 RTime4 

Common correlation 0.4350 

••• Greenhou8e-Geisser epsilon 0.6750 ••• 

257 •••••.•••••••.•.•••••.••••••..•....••.•••••••.....•••.••••••.•••••••.•••..... 
***** of 
Variate, 
Source 
Subject stratum 
Sow 
Residual 

Residual 
Total 

d.f. 

3 
16 

0.6750 
3 
9 

48 
79 

s~s~ 

29.69 
990.98 

58.51 
726.26 
728.72 

2534.19 

m~s~ v&r~ F pro 

9.90 0.16 0.922 
61.94 4.08 

19.50 1.28 0 
60.70 5.32 <. 
15.18 

(d.f. are multiplied by 
s) 

the correction factors before calculating F probabilitie 

***** Tables of means **** ... 
Variate, 'DATA'] 
Grand 7.23 

Time 1 2 3 4 
6.59 7.23 6.BO 6.29 

Sow CON FYN MIX TER 
6.87 7.61 6.44 7.99 

Time Sow CON F'iN MIX TER 
1 2.97 4.35 12.1B 14.67 
2 6.95 9.59 7.15 5.24 
3 9.02 6.19 3.34 6.65 
4 6.55 8.32 3.09 5.21 

••• Standard errors of differences of means ••• 
Table Time Sow Time 

rep. 
s.e.d. 
d. f. 

20 
1.232 
32.40 

20 
2.489 

16 

Sow 

Except when comparing means with the same 
Sow 

5 
3.278 
38.03 

level(s) of 
2.464 
32.40 d.f. 

Correction factors have been 
(see analysis-of-variance 

to residual d.f. 
details) 

@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@@ 

li'BQr:l.Jul!rota 
305 poillter[values=RTime1,RTime2,RTime3,RTime4]RTime 
306 

QLepme"~1.r"5[treatmentstructure=Sowlprint-corr,epsilon;aprint=aov,meanslfprob=yesIPs 
RTime[] 

I..OLr.eH.n.on matrix *** 
1.0000 RTimel 

RTime2 
RTime3 
RTime4 

0.2922 
0.6019 
0.0568 
RTimel 

1. 0000 
0.3995 
0.5859 
RTime2 

1. 0000 
0.0939 
RTime3 

1.0000 
RTime4 

Common correlation 0.3289 

*** Greenhouse-Geisser epsilon 0.7130 ••• 

306 .•••••••••••••••..••...•.•..••..•.•••.• , •••.••...••••••••••••••.•••••...•.•.. 
***** of variance ***** 

J 
Source variation d.f. 8.S. 
Subject stratum 
Sow 3 199.63 
Residual 16 500.29 

Time.Sow 
Residual 
Total 

9 
46 
79 

322.99 
99.18 

506.95 
1629.03 

m.s. 

66.54 
31.27 

107.66 
11.02 
10.56 

V.I:. F pro 

2.13 0.137 
2.96 

10.19 <.001 
1. 04 0.417 

(d.f. are multiplied by the correction factors before calculating F probabilitie 
s) 

"'**** Tables of means ***** 
Variate, 'DATA'] 
Grand 1.42 

Time 1 
10.80 

Sow CON FYN MIX TER 
5.66 7.00 9.98 7.03 

Time Sow CON F'iN MIX TER 
1 B.06 6.76 15.02 11.35 
2 5.74 6.97 6.06 6.77 
3 4.76 4.97 9.97 6.15 
4 4.10 7.29 6.B8 3.86 ... Standard errors of differences of means 

Table 

rep. 
s.e.d. 
d. f. 

Time 

20 
1.028 
341.22 

Sow 

20 
1. 768 

16 

Time 
Sow 

Except when comparing means with the same 
Sow 

5 
2.509 
43.82 

level(s) of 
2.055 
34.22 d.t. 

to residual d.t. 
details) 
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BIIl!'ominTota 
356 pointer(values=RTime1,RTime2,RTime3,RTime4]RTime 
357 

RTimel 
RTime2 
RTime3 
RTime4 

RTime(] 
matrix *** 

1.0000 
0.6813 
0.3614 
0.5651 
RTimel 

Common correlation 0.4359 

1.0000 
0.2959 
0.3240 
RTime2 

1.0000 
0.5133 
RTime3 

••• Greenhouse-Geisser epsilon 0.7534 ••• 

1. 0000 
RTime4 

fprob=yes I ps 

351 ••••..•.•.•••••••••••••..••••••.•...•....••••••••••.•.•.•••..••••.•••••••••.• 
***** of variance ***** 
Variate: ] 
Source variation d.f. s.s. 
Subject stratum 
Sow 3 2.997 
Residual 16 14.855 

Time. Sow 
Residual 
Total 

0.7534 
3 
9 

48 
19 

20.013 
8.549 

54.899 
161.314 

m.s. V.I:. F pro 

0.999 0.21 0.886 
4.618 4.09 

6.691 5.85 0.005 
0.950 0.83 0.566 
1.144 

(d.f. are multiplied by the correction factors before calculatinq F probabilitie 
5) 

**.it. Tables of means ***** 
Variate: ·D ... T ... ·] 
Grand 2.30 

Time 1 3 4 
2.111 1.51 2.64 

Sow CON FYN MIX TER 
2.43 2.45 1.91 2.36 

Time Sow CON F'iN MIX TER 
1 3.00 3.00 2.52 2.13 
2 2.18 2.34 2.06 2.45 
3 1.48 1.09 1.30 2.16 
4 3.01 3.31 2.02 2.08 

••• Standard errors of differences of means ••• 
Table Time Sow Time 

rep. 
s.e.d. 
d.f. 36.16 
Except when comparing means 

Sow 
d.L 

20 
0.684 

16 
with the same 

Sow 
5 

0.901 
38.83 

level Is) of 
0.616 
36.16 

d.f. 

Deviate - ',_XDeVIF=l/SKIP-O 

408 pOinter(values=RTime1,RTime2,RTime3,RTime41RTime 
409 

areOmBiOS"r"s(treatmentstructure-Sow;print-corr,epsilonlaprint=aov,meanslfprob=yes/ps 

RTl.me1 
RTl.me2 
RTime3 
RTime4 

RTimell 
matrix ••• 

1.0000 
0.8653 
0.1543 
0.3935 
RTimel 

Common correlation 0.6312 

1. 0000 
0.1308 
O. 

1. 0000 
0.5607 
RTime3 

• •• Greenhouse-Geisser epsilon 0.6268 ••• 

Source 
Subject stratum 
Sow 
Residual 

variance *."''''''' 
d.L ... s. 

3 3.303 
16 262.909 

0.6268 
3 94.936 

Time.Sow 9 32.030 
Residual 48 98.213 
Total 19 491.451 

rn. s. 

1.101 
16.432 

31. 645 
3.559 
2.041 

1.0000 
RTime4 

V.t. F pro 

0.01 0.917 
8.03 

15.46 <.001 
1.14 0.150 

(d.f. are multiplied by the correction factors before ca1culatinq F probabilitie 
s) 

•• * .. it Tables of means 
Variate: 'MTA') 
Grand 6.98 

Time 1 3 4 
7.81 !I.40 8.15 

Sow CON FYN MIX TER 
6.69 1.09 1.23 6.91 

Time Sow CON F'iN MIX TER 
1 6.53 1.41 8.31 8.94 
2 6.43 6.10 6.19 6.88 
3 5.27 5.80 5.45 5.09 
4 8.52 9.06 8.31 6.12 ... Standard errors of differences of means ... 

Table 

rep. 
s.e.d. 
d.t. 

Time 

20 
0.452 
30.011 

Sow 

20 
1.282 

16 

Time 
Sow 

Except when comparinq means with the same 
Sow 

5 
1.502 
28.11 

level Is) of 
0.905 
30.09 d.L 

to residual d.t. 
details) 
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BSGral1enTotJI 
459 pointer(values=RTimel,RTime2,RTime3,RTime4]RTime 
460 

RTime1 1.0000 
RTime2 0.3697 1.0000 
RTime3 0.2575 0.4077 1. 0000 
RTime4 0.3396 0.0353 0.9227 

RTimel RTime2 RTime3 

Common correlation 0.3412 

••• Greenhouse-Geisser epsilon 0.6503 ... 

fprob-yeslPs 

1.0000 
RTime4 

460 •••.•••••••••••.•.••••••..•••.•••••••••.•••••.....•••••••••••.•••••••••.•..•• 
***** 

Source d.t. s~.s. m.s. v~r" F pro 
stratum 

3 3357.29 1119.09 26.66 <.001 
Residual 16 671. 53 41.97 3.07 

factor 0.6503 
3 169.09 56.03 4.10 0.027 

Time.Sow 9 167.95 18.66 1.37 0.260 
Residual 48 655.96 13.67 
Total 19 5020.91 
(d.f. are multiplied by the correction factors before calculating F probabilitie 

II) 

***** Tables of means ***** 
Variate: ('DATA'} 
Grand mean 6.93 

Time 1 
!!.411 

Sow 

Time Sow CCN FYN MIX TER 
1 0.94 0.11 14.64 5.63 
2 0.99 L14 13.91 6.09 
3 0.71 0.11 19.10 8.55 
4 1.41 1.54 19.13 13.98 

••• Standard errors of differences of means ... 
Table Time Sow 

rep. 
s.e.d. 
d. f. 

20 
1.1159 
31.21 

20 
2.049 

115 
Except when comparing means with the same 

Sow 
d.f. 

Time 
Sow 

5 
2.880 
41.99 

level(s) of 
2.338 
31.21 

lI!'BGl:ale1atoi:a 
514 poir\ter[values=RTime1,RTime2,RTlme3,RTlme4]RTime 
515 

RTimell 
,",.,LO" •• ,,'"!:>.O" matrix 

1.0000 
-0.3126 
-0.1769 

RTimel 
RTime2 
RTime3 
RTime4 -0.3274 

RTime1 

1. 0000 
0.6503 
0.6125 
RTime2 

1. 0000 
0.9324 
RTime3 

1.0000 
RTime4 

Common correlation 0.3464 

••• Greenhouse-Geisser epsilon 0.6356 ... 
515 •••••••••••••..•••••••••.•••••••••.••.•••••..••••••••.••••••.••••••••••.••••• 
***** variance ***** 

Source d.t. s.s. m.s. v.r ~ F pro 
Subject stratum 
s_ 3 1209.98 402.99 10.75 <.001 
Residual 16 5~9. 63 37.49 3.12 

factor 0.6356 
3 154.33 51.44 4.29 0.02' 

Time.Sow 9 103.71 11.52 0.96 0.466 
Residual 48 516.59 12.01 
Total 79 2643.23 
(d.f. are multiplied by the correction factors before calculating F probabilitie 
s) 

***** Tables of means ** ... ** 
Grand mean 4.29 

Time 1 2 3 4 
2.48 4.0' '.23 15.38 

Sow MIX 
10.!!3 

Time Sow CCN FYN MIX TER 
1 0.81 0.81 7.50 0.81 
2 0.71 0.11 9.63 5.11 
3 0.71 0.71 10.52 4.98 
4 0.71 3.07 14.49 1.21 

••• Standard errors of differences of means ••• 
Table Time Sow Time 

rep. 
s.e.d. 
d. f. 30.!!1 

Sow 

115 
Except when comparing means with the same 

Sow 

5 
2.711 
41.46 

level(s) of 
2.192 
30.51 d.f. 

to residual d.f. 
details) 

Deviate - • ,_XDev/F=l/SKII'-O 
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BSPolCbal!rots 
56B pointer[values~RTime1,RTirne2,RTime3,RTime4JRTime 

569 
ar,ep'De"s",re,s[treatmentstructure=Sow;print-corr,epsilon;aprint-aov,means;fprob-yes;ps 

RTimel 
RTime2 
RTime3 
RTime4 

RTime[] 
matrix "4d< 

1.0000 
0.4448 
0.4282 
0.2370 
RTime1 

Common correlation 0.3123 

1.0000 
0.5282 
0.3518 
RTime2 

••• Greenhouse-Geisser epsilon 0.7011 

1.0000 
0.5576 
RTime3 

... 
1.0000 
RTime4 

569 ............................................................................ . 
•• *.* ""'u:~".,." 

Source variation 
Subject stratum 
Sow 
Residual 

Time 
Time.Sow 
Residual 
Total 

d.t. 

3 
16 

0.7071 
3 
9 

48 
79 

s.S. 

1. 7139 
35.1628 

2.7620 
8.1803 

31.2780 
79.0969 

m.s. v.c. F pro 

0.5713 0.26 0.853 
2.1917 3.37 

0.9207 1.41 0.258 
0.9099 1.39 0.243 
0.6516 

(d.f. are multiplied by the correction factors before calculating F probabilitie 
s) 

* ..... Tables of means **.*'" 
Variate. 'DATA'] 
Grand 2.298 

Time 1 2 3 4 
2 .079 2.253 2.265 2.593 

Sow CON l!YN MIX TER 
2.497 2.286 2.322 2.085 

Time Sow CON FYN MIX TER 
1 2.100 1.778 2.972 1.466 
2 2.506 2.292 2.162 2.052 
3 2.506 2.190 2.158 2.206 
4 2.876 2.884 1.996 2.616 ... Standard errors of differences of means ... 

Table 

rep. 
s.e.d. 
d.L 

Time 

20 
0.2553 

33.94 

Sow 

20 
0.4688 

16 

Time 
Sow 

Except when comparing means 
Sow 

wi th the same 

5 
0.6444 

41.60 
level(s) of 

0.5105 
33.94 

residual d. f. 
d.L 

Correction factors have been 

nPolCbalt<>b 
611 poillter[values-RTimel,RTime2,RTirne3,RTirne4]RTime 
618 

... 
RTime1 
RTime2 
RTime3 
RTime4 

RTirnel 

1.0000 
0.3871 
0.2101 
RTime2 

1.0000 
0.3150 
RTime3 

1. 0000 
RTirne4 

Common correlation 0.3454 

••• Greenhouse-Geisser epsilon 0.1083 . .. 
618 ••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• .*... of variance * ••• * 

] 
Source variation d.t. s.s. m.s. v~r .. F pro 
Subject stratWII 
Sow 3 20.194 6.731 0.S7 0.645 
Residual 16 190.082 11.880 3.11 

0.7083 
3 210.853 70.284 18.40 <.001 

Time.Sow 9 31.562 3.507 0.92 0.498 
Residual 48 183.342 3.820 
Total 79 636.033 
(d.t. are multiplied by the correction factors before calculating F probabilitie 
s) 

..... Tables of means irk" •• 

Variate. 'DATA'] 
Grand 8.16 

Time 1 2 4 
8.02 B.B5 10.10 

Sow CON FYN MIX TER 
7.49 e.75 7.87 8.52 

Time Sow CON FYN MIX TER 
1 6.89 9.47 8.21 7.52 
2 7.14 9.67 8.69 9.89 
3 5.28 6.01 5.38 5.95 
4 10.64 9.84 9.20 10.12 

••• Standard errors of differences of means 
Table Time Sow Time 

rep. 
s.e.d. 
d.t. 34 

20 
1.090 

16 
Except when cooparing means wi th the same 

Sow 
d.t. 

Sow 
5 

1.528 
42.95 

level(s) of 
1.236 

34 
d.t. 
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RTimel 
RTime2 
RTime3 
RTime4 

RTime[] 
matrix 

1.0000 
0.9716 
0.4643 

-0.1120 
RTirnel 

Common correlation 0.3560 

1.0000 
0.5388 

-0.0942 
RTime2 

••• Greenhouse-Geisser epsilon 0.6839 

1. 0000 
0.4154 
RTime3 

... 
1.0000 
RTime4 

fprob=yes; ps 

669 ••.•••.••••••••••••••••••.....•.••.•.•••••....••••••••••••.••••.••••..•....•• 
***** Analysis of variance ***** 
Source of variation d.t. s.s. 11\.5. v.r. F pro 
Subject stratum 
Sow 3 0.9881 0.3296 0.64 0.598 
Residual 16 8.1891 0.5118 3.21 

Time.Sow 
Residual 
Total 

0.6839 
3 
9 

48 
19 

1.1239 
1.4418 
1.6496 

19.9932 

0.5746 
0.1602 
0.1594 

3.61 
1.01 

0.037 
0.440 

(d.f. are multiplied by the correction factors before calculating F probabilitie 
s) 

***** Tables of means ***** 
Variate: 'DATA' 
Grand O. 

Time 3 
1.159 

Sow CON FYN MIX TER 
0.911 0.950 0.135 1.042 

Time Sow CON FYN MIX TER 
1 0.110 0.812 0.710 1.184 
2 0.110 0.710 0.710 0.992 
3 1.180 1. 464 0.812 1.180 
4 1.044 0.812 0.710 0.812 

••• Standard errors of differences of means ••• 
Table Time Sow Time 

rep. 
s.e.d. 
d.t. 

20 
0.1262 

32.83 

20 
0.2262 

16 
Except when comparing means with the same 

Sow 
d. t. 

Sow 
5 

0.3146 
42 

level(s) of 
0.2525 

32.83 
d.f. 

, ,_XDev/F=l;SKlp..O 

lI'IIIIh:dl vrot .. 
126 pOinter(values=RTimel,RTime2,RTime3,RTime4]RTime 
127 

ar'eplooe"S\lr •• s(treatmentstructure~Sow;print=corr,epsilonlaprint-aov,means;fprob-yesIPs 
RTime[] 

matrix ........ 
1.0000 RTime1 

RTime2 
RTime3 
RTime4 

0.9231 
0.9605 
0.9109 
RTirnel 

1.0000 
0.9132 
0.8911 
RTime2 

1. 0000 
0.9123 
RTirne3 

1.0000 
RTime4 

Common correlation 0.8812 

• •• Greenhouse-Geisser epsilon 0.9643 ... 
121 .••••.•..•.•••.•..••••••.•••....••••••..•••••••••••••••••••••••••.•••...••••. 
***** of variance ***** 

Source d.L s.s. m~s ~ V.C4 F pro 
Subject stratum 
Sow 3 147.101 49.036 1.10 0.316 
Residual 16 110.758 44.422 30.67 

factor 0.9643 
3 29.541 9.516 6.51 <.001 

Time.Sow 9 12.999 1.444 1.00 0.454 
Residual 48 69.531 1.449 
Total 19 968.942 
(d.f. are multiplied by the correction factors before calculating F probabilitie 
s) 

***** Tables of means ***** 
Variate: ['DATA'] 
Grand mean 4. 22 

Time 

Sow CON FYN 
4.21 2.01 

Time Sow CON 

MIX TER 
4.82 5.76 

FYN MIX TER 
1 3.59 1.75 4.31 4.01 
2 4.03 2.56 4.64 
3 5.05 2.34 6.05 
4 4.16 1.63 4.28 

••• Standard errors of differences of means ••• 
Table Time Sow Time 

rep. 
s.e.d. 
d.t. 

20 
0.3111 
46.211 

20 
2.108 

16 

Sow 
5 

2.208 
19.22 

6.16 
6.85 
6.02 

Except when comparing means wi th the same level of 
Sow 
d.t. 46.28 

d.t. 
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Table of floristic data measured during the riparian vegetation survey_ 
COMMUNrrv NO. Rhus angustifolia-Mell'OsldelllS anguSllfol1a oommunlty2 3 4 5 
PLOT NO. 267 2 2 3 3 3 3 3 3 4 4 7 6 6 6 5 5 5 6 1 5 6 2 5 5 5 1 6 1 1 1 1 2 5 1 222 2 3 4 4 4 4 733 7 56674445741 1 1 2 6 7 7 

49678 1 269 5 701 2 1 234 5 6 5 0 2 0 6 7 8 9 B 7 1 2 3 4 591 379 2 364 1 359 6 2 3 4 6 0 0 3 7 1 6 B 457 605 9 2 5 607 8 4 1 3 
ALTITUDE (M) 34 44444444443 2 2 2 3 2 3 2 5 2 2 4 3 2 2 3 5 2 2 2 3 3 5 5 5 3 3 2 3 3 4 2 3 4 4 4 4 444 54 1 5 3 3 3 5 523 

6 0 5 884 204 2 " 424 8 " " 8 707 5 8 B " 0 9 B " 0 6 B BOO BOO 2 9 B B 3 B B 6 4 B 34" 7 8 " B 3 4 622 5 B 8 0 8 5 B 2 6 2 B 6 774 4 
000000 00000000000000 o 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 0 000 00000 o 0 0 0 

ASPECT SNENSSSSN ENNNNNWENENSSSEWNESWNNEESNWNN NSNNSSSNNV. N N WN N W S S.E 
E W WE E E E E WWW E E 

WE~ SLOPE (DEGREES) 2 2 111 111 11221 131 " 1 1 122 1" 1 2 1 1 1 2 1 1 1 1 3 
o 0 5 5 5 025 0 2 0 055 o 5 0 5 5 0 5 2 0 5 0 5 5 5 5 0 5 B 3 0 3 0 500 5 5 0 5 7 0 000 5 0 0 0 0 0 5 5 5 3 0 5 2 

FINE SAND (") 2 2 2 2 1 1 1 1 1 1 1 1 2121 1 1 1 1 . 5 
3 0 B 7 6 5 6 5 1 " 6 1 3 7 B 7 9 3 60" 1 2 6 4 7 1 2 2 5 9 5 4 7 3 1 3 6 1 1 2 5 4 4 4 5 5 5 5 5 5 5 5 4 5 4 5 4544433434444055020 

MEDIUM SAND ''') 5 4 3 5 6 4 5 6 2 5 5 1 1 1 1 2 1 2 1 1 1 1 1 1 2 1 3 3 1 1 1 
22 332~r 2 

544 2 
o BOO 2 750 1 271 3 7 879 3 6 041 264 7 1 2 259 5 473 1 361 1 29949 1 201 o " 4 1 7 2 9 0 6 3 799 1 5 8 0 3 709 2 4 4 1 

COARSE SAND (") 1 1 1 4 2 1 5 1 3 9 6 4 4 1 5 2 4 5 8 1 1 1 1 3 5 1 1 5 2 4 8 6 5 5 2 5 5 3 5 6 2 5 3 2 3 4 4 4 5 44 435 5 1 2 2 4 
3 5 7 2 8 1 1 709 1 541 961 940 6 2 9 7 7 B " 8 759 7 5 5 2 0 0 3 1 1 3 4 7 B B 9 7 0 B 7 5 060 6 0 0 220 5 4 4 0 0 0 3 8 2 1 0 3 5 1 7 6 

SOIL pH 444 3 4 5 4 4 5 4 4 4 4 3 4 5 444 5 4 3 4 4 " 4 4 " 3 4 3 3 3 4 434 4 444 4 4 3 4 5 " 4 " 4 4 5 44" 4 4 3 4 4 3 3 3 3 3 3'3 3 " 3 5 " 4 4 7 
(maximum two decimals) o " 5 B 7 0 9 0 3 4 3 563 707 7 B 3 4 7 4 7 1 7 5 B 729 1 9 1 2 9 5 2 2 " " 6 36" 2 7 6 7 6 6 1 5 3 6 2 6 5 5 " 2 4 8 5 1 B 5 B 1 4 0 2 1 2 5 

691 B 521 6 4 4 B 035 o 9 9 200 451 554 5 1 4 7 1 8 3 B B 5 3 4 B 3 B 9 6 7 1 271 0 3 724 3 1 5 8 22470 1 4 B 2 B B B 7 5 258 1 
SOIL DEPTH (CM) 1 1 1 1 1 

7 6 6 1 2 1 282 3 2 3 B 2 B 1 lIB 1 6 1 3 1 2 3 3 4 1 1 1 2 2 3 1 B 5 1 2 2 1 423 1 6 2353432261 1 1 1 1 6 6 4 
3 B 0 2 2 3 463 B 7 1 6 554 " 8 740 760 1 3 5 723 1 3 1 4 4 2 B 451 049 4 7 0 7 9 4 B 4 2 7 7 9 3 7 0 7 7 5 4 0 705 o 726 B 7 8 4 
B B 0 5 2 0 9 0 BOO 292 9597.761 3580809 2 1 09547711 9,0" 3 3 7 3 1 2 0 0 5 8 2" 3 0 B 1 9 2 " 3 793 000 58119 1 526 

BEDROCK COVER ('lI.) 1 
5 4 1 9 1 399 2 4 3 42 1 5 1 2 " 

422 5 5 5 1 1 2 5 0 6 1 5 2 1 2 1 1 3 2 4 
5 0050 o 0 000 5 5 5 00 0050 5 02 o B 00 000000 00 500 5 005 5 5 005 55 00 0 5 5 

TOT 1 1 1 1 1 1 1 1 1 1 1 1 
o 0 0 BOO 7 0 9 8 9 769 990'70 9 8 0 8 9 9 8 8 9 7999089 B 7 9 7 9 7·8 6 5 B 8 9 90907097 B 0 o 8 9 9 9 0 8 9 0 9 9 0 B 8 7 999 9 
o 0 0 0 0 0 0 0 0 5 000 0 o 5 0 5 0 5 0 0 5 5 555 0 o 5 B 5 0 0 0 0 0 5 0 5 0 5 0 0 0 0 0 5 0 5 0 0 0 5 0 5 0 o 0 0 5 500 000 00500 o 00 5 



Univ
ers

ity
 of

  C
ap

e T
ow

n

d) Wit River and Steenbok Rivers: 

The Wit River (Figures 2,7 & 2.8) branches off from the Breede River system. and 

runs along the Bainskloof Pass (between the towns of Wellington and Wolseley), The 

river dries out in the Sianghoek Mountains. The invasive alien vegetation of this river 

has also been cleared in sections. however. the riparian vegetation is relatively 

characteristic between Eerste and Tweede Tol (area sampled). From Tweede Tol 

towards Ceres, vast sections oj the river are infested. mainly with Acacia mearnsii. 

Clearing operations are currently underway 00 these rivers. The steepness of the 

slope (accessibility) and the age 01 the infestation make alien clearing very difficult in 

this area. The plots sampled occur between co·ordinates: 33'"34'15"S/19°08'60"E & 

33'"37'1 0"Si19"06'20"E. 

The Steenbok River is a perennial tributary of the Wit River, and runs through the 

Steenbok Park Nature Reserve. Although invasive alien trees have been cleared 

from this river in the past, sections of the river still have a distinctive band of riverine 

vegetation. which includes species like Metrosideros anguslifolia, 8rabejum 

stellatifolium and Leucadendron salleifolium. The plots sampled occur between co­

ordinates: 33"32'60"S/19'"08'35"E & 33"32'50"S/19'07'1 O''E. 




