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Abstract

Plants of Acacia saligna and Acacia cyclops were potgrown both

in competition and also with two members of a species in a single
pot in Fernwood and Clovelly soils. Dry masses, shoot P concen-
tration, mycorrhizal infection andnodulation was determined in each.
The Fernwood soil from a west coast Strandveld community had
higher levels of Bray no. 2 P. than did Clovelly soil.from a
Sandplain lowland Fynbos community (47.7 VS 3.3 ¥g Pg'l dry mass).

A. cyclops showed a greater capacity to utilize higher levels of

soil nutrients than did A. saligna in that growth rates were

higher in Fernwood than Clovelly soil. A. saligna showed a

greater accumulation of P in the tissues, suggesting that it is

unable to efficiently utilize hiqgh levels of P. A. saligna

generally had higher root dry mass and root : shoot ratios than'

A. cyclops, whilst A. cyclops showed a greater potential for

infection by vesicular-arbuscular mycorrhizal (VAM) fungi. It
is suggested that this indicates a different 'strategy' to the

aquisition of nutrients in the 2 species. A. saligna may be

better adapted to the low soil nutrient levels in the Clovelly

soil than is A. cyclops (further evidence for this coming from

its ability to outcompete A. cyclops when growing in the same pot).

There may thus be an ecophysioloqgical basis for the differential

distribution of A. cyclops mainly on mesotrophic coastal sands

and A. saligna mainly on oligotrophic soils in the SW Cape.

Several types of VAM fungi were found in association with the

roots of both soil types, but infection potential being far



higher in the Clovelly soil. Types 'A' and 'B' Gigaspora
auxi]fiary cells were found in both soil types, while the type
'C'" form was only found in Clovelly soil. A non-staining,

smooth walled auxilliary cell not described by Hoffman & Mitchell

(1986) was observed in Fernwood soil. A1l 4 types of auxilliary

cells were only found on A, cyclops in this study. Glomus
M [
ch]atydospores and[zygospores of Gigaspora were also found in

association with the roots.
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INTRODUCTION

The symbiotic endomycorrhizas can be divided into 3 main categories:
ericoid, orchidaceous and vesicular-arbusculer mycorrhizas (VAM),
The VAM fungi may be found in nearly all soils and are character-
ized by a lack of host specificity (barring a few plant families
which are ra %y infected by mycorrhizal fungi) (Harley & Smith,
1983). There has been a considerable increase of research in

recent years emphasizing the role these ubiquitous soil fungi

play in the nutrition of higher nlants as well as in intra- and

interspecific plant competition.

1. Identification and characterization of VAM fungi

VAM fungi are characterized by usually possessing asfeptate
hyphae in the external soil medium, but most importantly by
intracellular formation of arbuscules and also vesicles in some
cases in the cortical cells of the host (Trappe & Schenck, 1982).
There is generally very little alteration of host root anatomy
after infection (Harley & Smith, 1983) and root hairsmay be
retained. After penetration of the host epidermis has occurred,
intracellular hyphae develop. The arbuscule (which remain
surrounded by host plasmalemma) is believed to be the site of
transfer of nutrients from symbiont to host and of carbon meta-

bolites from host to symbiont (first suggested by Harley, 1969).

Despite recent work on the ecophysiology of VAM fungi, knowledge
of their taxonomy is sparse. Peyronel in 1923 recognised that

VAM fungi are members of the Endogonales (all beina members of



the family Endogonaceae of the Zygomycotina assemblage). During
the next 3 decades, very little taxonomic work was performed on
these fungi, because spores were rarely encountered (Trappe &
Schenck, 1982) and also possibly owing to the difficulty with
which these fungi are cultured; this is despite the fact that
they are amongst the most common of the soil fungi. A1l the
Endogonaceae were originally nlaced in the genus Endogone. In

1974 this was divided into 7 genera viz. Endogone, Gigaspora,

Glomus, Acaulospora, Glaziella, Sclerocystis and Modicella

(Gerdemann & Trappe, 1974). Since then, new minor genera have
been found and the number of known species has doub]eﬂi‘ (Trappe
& Schenck, 1982), Gehera were designated primarily according to
the manner of spore formation. The type genus Endogone forms
zygospores and has not been known to form VAM association.
(Trappe & Schenck, 1982). The other genera all display the

criteria for VAM infection described above. Two types of spores

have been suggested for VAM fungi.

0f the most widespread genera, Acaulospora and Gigaspora form

azygospores, whilst Glomus and Sclerocystis form chlamydospores

(Trappe & Schenck, 1982), these being the soil resting structures
in the absence of a suitable host. The aenus Gigaspora is also
characterized by the extracellular development of 'vesicles' or
auxi]fiary cells borne singly or in clusters (Trappe & Schenck,
1982{. Because these structures are not always accompanied by
intracellular penetration, they may not be used as a criterion
for host infection. A further feature of this genus is that it
does not generally form intercellular vesicles (Gerdemann &

Trappe, 1976).



2. The role of VAM fungi in P uptake

Phosphorus is an element of primary importance to the functioning
of the plant, performing numerous roles, most notably via ATP
utilized in active transport and synthesis of oraganic compounds.
If mycorrhizas are capable of increasing P uptake, they must be
having a marked effect on metabolic processes within the plant,

owing to their widespread distribution in most soils.

Indirect evidence that mycorrhizal roots are more efficient in

P uptake than non-mycorrhizal roots comes from the fact that
mycorrhizal plants frequently have far higher concentrations

of phosphorus in their tissues than uninfected plants (Harley &
Smith, 1983; Stribley et al. 1980). Concom..itant increase in
growth rates have also been shown to occur (Gianinazzi-Pearson &

Gianinazzi, 1981). Mycorrhizas are of particular importance in

supplying P to nodules of N-fixing lequmes (Green et al, 1983).

In discussing how mycorrhizal fungi may increase P uptake, it is
necessary to outline reasons for the frequently limiting levels

of phosphorus E%isent in the soil. Phosphatiué ions become
strongly bound/by—chetation—agents such—as Fez A ard Cay
especially under conditions of low pH (Mengel & Kirkby, 1982),
resulting in low availability of inorganic orthophosphate (Pi).

The labile P fraction is significantly lowered by low pH, (the
labile fraction being the portion in rapid equilibrium with the
soil solution with Fe, Al, clay minerals and apatitesz In addition
where parent rock material is low in nutrients, nutrient deficient

soils will develop, as will occur where rates of decompostion are



are slow. Organic complexes may also bind P (up to 80% in

some soils (Harley & Smith, 1980)). Slow diffusion of phosphates
through the soil medium results in the development of a zone of
depletion in the rhizosphere of roots capable of rapid P absorp-
tion (Harley & Smith, 1983). Dry soils would further increase
P-Timitation due to slow diffusion (Fitter, 1985). The combination
of these factors frequently results in soils where nutrients are
present in micromolar, rather than millimolar concentrations

(Harley & Smith, 1983).

Ericoid and ectomycorrhizal fungi have been shown to have the
capacity to 'mineralize' phosphate present in organically bound
form, rendering it available for uptake (Bartlett & Lewis, 1973;
S%aker & Mitchell, unpublished). However, Gianinazzi-Pearson &
Gianinazzi (1976) found that soluble phosphatase activity was not
significantly increased by VAM funqi, and rock-phosphate is not
released either (Harley & Smith, 1983). It therefore appears
that the most important means whereby VAM increase P uptake is

by overcoming limitation of P diffusion through the soil medium.
At very negative water potentials, under conditions where plant
uptake is minimal, nearly all P is taken up by mycorrhizal hyphae
(Fitter, 1985). In Australia and the SW Cape, the Mediterranean
climate results in approximately 6 months of every year being

hot and dry. Soils are also strongly leached and parent rock is
infertile (Lamont, 1983); it is therefore likely that mycorrhizas
play an important role in both of these regions, where over 90
genera of 50 families have been found to be infected to date

(Lamont, 1983).
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By rapid growth and maintenance of a large surface area in
contact with undepleted soil, the mycorrhizal hyphae may further
increase P uptake, being a further reason for greater P uptake

in VA infected plants (Harley & Smith, 1983).

The relationship of mycorrhizal infection intensity to P ugfake
has not been found to be linear, but depends primarily on]P
requirement by the host (Harley & Smith, 1983). Increase; in

P uptake by VAM have been found to be especially important in
soils of low nutrient status (Hetrick et. al. 1984). Cress et
al. (1979) found that there are two phases to uptake of P -
operating at low and high concentrations. The high affinity
uptake system of the mycorrhizal fungus appears to be more
efficient than the host root at P uptake (Abbot & Robson, 1977).

This further emphasises the importance of VAM in enhancing P

nutrition of the plant.

After being taken up by the hyphae, P is transformed into inorganic
polyphosphate (polyP) by polyP kinase (Harley & Smith, 1983) which
maintains an equilibrium with Pi in solution. P in solution moves
passively down a concentration gradient into the host which acts

as a 'sink'. In exchange, hexoses are actively taken up by the
fungus from the host under the control of polyP hexokinase in the
mycorrhizal hyphae (Capaccio & Callow, 1982). Thus it can be seen
that VAM fungi are playing an important role in the P-nutrition

of higher plants.



3. Alien plant invasion in the SW Cape

The South-western Cape (SW Cape) is presently being extensively
invaded by alien plant species (Boucher, 1984). Several possible
reasons have been suggested for the success of alien plant
species in the SW Cape (Macdonald, 1984). Perhaps the most
important of these is the long history of disturbance by unnatu-
rally high fire frequencies (Shaughnessy,1980 in Weiss, 1983),
making the vegetation inherently susceptible to invasion. Two
species which have been especially successful as invaders are

Acacia saligna (Labill.) Wendl and Acacia cyclops. A. Cunn, ex

G. Don (Shaughnessy, 1980), both of which originate from SW
Australia, possess type IV roots according to the classification
of Cannon (1949) (i.e. they have a long primary root with
extensive branching laterals, particularly near the soil surface).

A, cyc]ops'has tended to predominate on coastal calcarous sands,

whilst A. saligna has been in lowland fynbos (Milton, 1980).

Very little research has been conducted on the reasons for the
present distribution of these species within the SW Cape.
Appendix I A & B shows the distribution of past planning of

A, cyclops and A, saligna in the Cape Peninsula. It is evident

that extensive spread of these species has been caused directly

by seed dispersal by man. However, ecophysiological factors may

also have contributed to their differential distribution ranges.

This project aims to assess seedling arowth rates of A. saligna

and A. cyclops in two different soil types. Mycorrhizal infection

intensity and nodulation in roots of the two species grown on



different soils shall also be assessed. Phosphorus uptake may
be influenced by mycorrhizal infection intensities. Plants of

A. saligna and A. cyclops grown in competition on the two soil

types mayv indicate that one species will have a qrowth advantage.

By understanding the above factors it may be possible to suggest

reasons for the differential distribution of A. cyclops and

A. saligna in the SW Cape.

STUDY AREAS

Pella, situated 33031'5, 18°32'F is dominated by Sandplain
Lowland Fynbos, having an onen to closed (25-30%) canopy cover
and being described by Moll et/ al. (1984) as being low to mid-
high graminoid shrubland. This vegetation type is confined to
deep acid sands of the west coast lowlands and also locally
occurring on the south coast (Moll et. al. 1984). The Pella site
has had a long history of frequent burning and rough grazing
described by Brownlie (1382)(cf Appendix IIA). Appendix IIB shows

the patterns of encroachment of A. saligna and A. cyclops at

Pella, with A. saligna being the more dominant invading species.

The soil was classified as having a Clovelly form with an orthic

A and yellow-brown apedal B horizon (Macvicar et. al. 1977).

Melkbos (33043'5, 18028’E) situated on the west coast is dominated
by Strandveld shrublands with a mid-dense to closed canopy cover.

Sub-tropical and Cape Fynbos broadleaf species form components of
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the vegetation. (Moll giiwglf 1984). There is a high proportion
of semi-deciduous to deciduous shrubs as well as a large succulent

component., A, cyclops is becoming an increasingly dominant alien

in the coastal shrublands (Milton, 1980). The soil consists of
an orthic A horizon overlying reqic sand, classified as a Fern-

wood form (Macvicar et] al. 1977).

s

MATERIALS AND METHODS

1. Chemical characteristics of the soils

Soil was collected and 2mm sieved from the two study sites in

early March, 1386,

1.1 pH determination

20g soil samples in 0.01 M Ca C12 were mechanically shaken for
30 minutes (Schofield & Taylor, 1955). nH was determined using

a Beckman 20 portable pH meter. 5 replicates were performed for

each of the two soil types<5) (7

b fhs e Genp?™ &

{

1.2 Organic content —~ .~

Oven-dried soils were muffled at 4500C for 16 hours and the

change in soil mass\was detepMined. Results were calculated as

percentages.

1.3 Phosphorus determinations

1.3.1 Total phosphorus was determined using 20 of 2mm sieved

soil that had been muffled at 240°C for 90 minutes, 5 replicates



for each soil type.‘__J_,O.Acm3 of HC1 was used to digest the

material at 100°C for 30 minutes.*’lggm3 of distilled water

was then added. After 30 minutes samples were allowed to filter

through Whatman No. 1 filter paper. The filtrate was then made

up to 50cm3. A 2cm3 aliquot was taken to which was added 8cm3

of Murphy and Riley solution {Murphy & Riley, 1962). After being

made up to 50cm3, co]our/~as aNlowed to develop for 30 minutes.

882nm jon a Bausch & Lomb spectronic 21
% [001/ M U,W'Ctdua'( WVQW‘S’/G“’

This method of P-determination is a measure of the plant-available

Absorbances were read a

spectrophotaméfer.

1.3.2 Bray no. 2P

phosphorus in the soil. 60cm3 of Bray No. 2 solution was added to
v89 of 2mm sieved soil and shaken for exactly 45 seconds (5 repli-
cates being made for each soil type). Soil was filtered through
Whatman No. 1 filter paper and a 1Ocm3 aliquot of the filtrate

was taken. 8cm3 of Murphey & Riley solution was added to the
filtrate. After being made up to 50cm3, colour was allowed to

develop for 30 minutes. Absorbances were read as for total P.

2. Growth response experiment

A. saligna and A. cyclops seeds collected from litter at Pella

and Melkbos respectively had their dormancy byoken by -scarifica- $7
pectively ancy bpoken bf geaniticas,

tion of the testa at t micropyrar/gﬁd after being surface-

sterilized in 5% sodium hypoch]o?}te. Seeds were allowed to
germinate under sterile dark conditions at 20°C for 4 days.
Seeds were kept on damp Whatman No. 1 filter paper in glass
petri dishes. Seedlings of similar stages of development were

potted in 12.5cm pots in fresh 2mm sieved soil, each pot containing



two plants of the same species. Pots were kept in a controlled
environment of 16 hr photoperiod. The maximum day temperature

was approximately 28°C and minimum night temperature wa

+
20°c.  The plants were watered with - 50ml of doublg¢ deicrused
water every 2-3 days. Positions of the pots were chagged every
week so that they would have equal amounts of light. 4 pots of

each treatment (i.e. A. cyclops and A. saligna grown in Clovelly

and Fernwood soils) were harvested every two weeks by caréfu]
root-washing using a 2mm sieve. One of the plants' roots was-
retained in FAA for later determination of mycorrhizal infection
intensity. The other plant was oven-dried at 80°C for 12 hours
after which time root and shoot biomasses were determined to 4
decimal places on an Oertling balance. Using this data, root

shoot ratios were calculated for A. saligna grown on Clovelly

and Fernwood soil and A. cyclops grown on Clovelly and Fernwood

soil.

2.1 Shoot total phosphorus determinations

Dried shoot material of 10-weekold seedlings of A. saligna and

A. cyclops from Fernwood and Clovelly soils was milled (4 shoots

from each treatment) using a 40 mesh Wiley Mill., Due to lack of
plant material for performing replicate plants (since biomasses
were too 1ow% determinations on younger seedlings could not be
performed. Thus age of seedling could not be correlated to
phosphorus content and mycorrhizal infection intensity. 0.1000g
of plant material was bredigested with 1cm3 of concentrated nitric

acid at 170°C for 3/4 hr. 1cm3 of tri-acid mixture was used for

further digestion for 3

3

/4 hr (Jackson, 1958). The digests were

made up to 25cm 2.5cm3 aliquots were taken to which was added
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8cm3 of Murphy & Riley solution. The colour was allowed to
develop for 30 minutes after samples were made up to 50cm3.

Absorbances were read as before.

2.2 Mycorrhizal infection intensity

Lateral roots stored in FAA were rinsed and cut into +- 7mm
lengths. Segments were cleared in 10% KOH w/v at 90° (for
approximately 3/4 hr (Bevege, 1968). Roots were then rinsed

in tap water followed by 1M HC1., Staining in 0.05% trypan blue

in lactophenol was carried out for 5 minutes at 90°¢ (Hayman,
1970). Segments were stored in the dark in lactophenol until
examination of the mycorrhizal infection was performed. For

2 and 4-weekold seedling roots, 4 replicates were examined. For
the 6-10 weekold plants, 100 root segments were randomly taken
from the lateral roots of a single seedling. Segments were
mounted in dilute glycerine and were examined under a binocular
compound microscope at 40x (or 100x when necessary) magnification.
Segments were taken to be infected if arbuscules could be observed.
The percentage number of infected segments for each treatment was
determined (infection being recorded as either present or absent

in a segment).

Fungal structures {(whether mycorrhizal or not) were identified and
semipermanent slide mounts using nail varnish were made. These
s]ides were later photographed, using a Carl Zeiss large Universal
photomicroscope. An eyepiece micrometer was used for measurement

of structures.
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2.3 Intensity of root nodulation

Roots to be cut and stained for inspection of mycorrhizal
infection intensity were first used to determine the number
and sizes of the nodules on the rooting systems. Nodules were
placed into size classes, the % number in each class being

determined.

3. Competition experiment

Two plants (each of a different species) were grown in competition
together for 8 weeks; growth conditions were the same as for the
growth response experiment, except that the sgiJ was 2 montis

older.

10 replicate pots were grown for each treatment. In addition,
the saﬁe number of control pots (using methyl bromide fumigated
soil) were grown in the same way. For each treatment, the nlants
in 5 of the pots were used for dry root and shoot biomasses,
whilst the other 5 had their roots retained for analysis of %
mycorrhizal infection, as for the growth response experiment.

Nodule numbers and size were also determined.

Where relevant, statistical analysis to test the significance
of differences in the mean results were carried out. The
students' t-test for one-tailed hypotheses was used, which
assumes that populations are normally distributed and that

variances are approximately equal (Zar, 1982).



RESULTS

1. Comparison of Fernwood and Clovelly Soils

Marked differences were found in the properties of soil collected
at Melkbos (Fernwood soil) and Pella (Clovelly soil) (cf Table 1),
pH of the Clovelly soil was acidic, whilst that of the Fernwood
soil was slightly alkaline. The percentage organic content of
the Fernwood soil was an order of magnitude higher than that of
the Clovelly soil (11.69 +- 0.03% versus 0.84 +- 0.02%). Total
phosphorus content was also found to be far higher in Fernwood ,7

soil, as was Bray no. 2P, a measure of P available for plant X /
uptake. (kVAV\A. l ﬁ o{ﬁy} G&}*ll

2. Growth response experiment

2.1 Root and shoot dry mass in Clovelly and Fernwood soils

Figure 1 shows the dry masses of the growth response experiment

for A, saligna and A. cyclops plants grown in Fernwood and Clovelly

soils. The Clovelly-grown plants showed an initial increase in
dry weight (4-6 weeks) which was greater than the Fernwood-grown

plants. Total dry mass was significantly higher at 6 weeks in

Clovelly soil for both species. However, at 10 weeks, A. cyclops

had a significantly higher dry mass in Fernwood soil. (cf Table 2).

10-weekold A. cyclops had a significantly higher dry mass “than- -~

‘A. saligna in FernwQod—s0il v _ .~
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Table 1: Differences in the properties of

Clovelly soils.

The results are

Fernwood and

the product of

5 replicates, 1 seM.
Clovelly Fernwood
pH + S.E. 4.62 + 0.02 7.03 + 0.02
% organic content 0.84 + 0.02 11.69 + 0.03
+ S.E.
Total P "+ S.E. 12.65 + 0.07 [195.40 + 5.93
Mg Pg-l drt nass)
Bray no. 2P + S.E. 3.29 +0.83 | 47.66 + 1.08

(g Pg'1 dry mass)




Figure 1:
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masses of A. saligna and A. cyclops grown on Fernwood and Clovelly soils.
of the same species per pot). Each point is the mean of 4 replicates.
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Table 2: Significance of the differences in total plant dry mass of A. cyclops and

A. saligna

“in Fernwood and Clovelly soils, and between species but in

the same soil type.

4

S011ls

Age df t-value
A. saligna in Clovelly & Fernwood soil 6 weeks 6 .025 2.838
A. saligna in Clovelly & Fernwood soil 10 weeks 6 .05 NS X
A. cyclops in Clovelly & Fernwood soil 6 weeks 6 .025 3.28
A. cyclops in Clovelly & Fernwood soil 10 weeks 6 .025 3.04
A. saligna and A. cyclops in Fernwood 10 weeks 6 .05 2.4006

*Not significant

81
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Figure 2A shows that A. saligna shoot increments were not

significantly higher in the Fernwood soil, but Figure 2B
indicates root dry masses were significantly higher in Clovelly

compared to Fernwood soils. At 6 weeks, A. saligna root had a

significantly higher dry mass in Clovelly soil (df = o3
p 0.025; t = 2.056) as well as at 10 weeks (df =63 p 0.025;
t = 2.05).

After 8 weeks A. cyclops shoots from Fernwood soil had a

significantly hiaher mass (df = 6; p 0.05; t = 2.21),

(cf Plate 1 of A. cyclops seedlings at 10 weeks). A. cyclops

root dry mass was highly significantly greater in Clovelly com-
pared to Fernwood soil at 6 weeks although this trend did not
continue (fiqure 2D). The phenomenon of the decrease in root

biomass,at & weeks is interesting to note since A. cyclops j ﬁﬂr

experiments were running 2 weeks behind A. saligna. Thus some

uncontrolled environmental factor e.q. lack of water probably

did not cause the decrease in dry mass.

A. cyclops root : shoot ratios are consistently higher in

Clovelly than in Fernwood soil (Table 3). A. saligna ratios

were significantly higher at 2 weeks in Fernwood soils than

Clovelly soil (df = 63 p 0.01; t = 3.41). The older A. saligna

plants then followed the same trend as A. cyclops. A. saligna

generally had a higher root : shoot ratio than A, cyclops in

Clovelly soil, except at 4 weeks when A. cyclops had a significantly

higher root : shoot ratio (df = 63 »p 0.01; t =4,12). The

same trends were true for the Fernwood soil wheré at 4 weeks,
N

/






Fiqure 2:
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soils (2 plants of the same species per pot).
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Each point is the mean of 4 replicates.



Table 3: Root
Fernwood soils
of which was examined for mycorrhizal

infection).

Results represent

shoot ratios of A. cyclops and A. saligna arown on Clovelly and
(each not containing two plants of the same species, one

the mean of four ratios 1 SEM.
Age (weeks) CLOVELLY FERNWOOD
A. saligna A. cyclops A. saligna A. cyclops
2 2.13 + 0.16 1.23 +0.20 4.39 +0.66 0.83 +0.19
4 1.815 + 0.45 3.20 +0.37 0.83' +0.11 1.04 +0.34
6 2.68 +0.20 1.69 + 0.11 1.00 +0.20 0.94 + 0.17
8 1.18 + 0.11 1.01 + 0.04 0.33 +-0.07 0.53 + 0.08
10 0.96 + 0.09 0.6 + 0.07 0.79 + 0.05 0.49 + 0.07

g
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A. cyclops had a higher root : shoot ratlio (although not

significant at p 0.05) whereas at the other ages A. saligna

had a higher root : shoot ratio.

2.2 Plant total P content

10 weekold seedlings of A. saligna had a phosphorus content

which was significantly higher at p 1.0 (df = 63 p 0.05;

t =1.92) than A. cyclops grown in Fernwood soil (cf Table 4),

There was a very marked increase in P content of

plants grown in Fernwood soil compared to Clovelly soil.

2.3 Fungal association with the roots

2.3.1 Mycorrhizal infection intensity

The percentage number of root segments infected was highest in

A. cyclops in Fernwood soil, except at 4 weeks where it appeared

as though infection was undergoing a slight lag phase with respect

to A, saligna (cf figure 3). A. saligna showed a very rapid

initial infection rate in Fernwood soil with 34% of the root
segments being infected at 4 weeks. The infection rate then
plateauxed off, but increased again although at a lower level
than A, cyclops. Infection intensities were consistently lower

in roots from Clovelly soil, again with A. cyclops showina the

greatest susceptibility to infection. A. saligna had exceptionally

low infection intensities in Clovelly soil (at 10 weeks the infec-

tion intensity being only 6.9%)(cf figure 3).



Table 4: Plant total P ( g g-1 dry mass) +- 1 SEM (mean of
4 replicates) of above - ground plant material grown
in Clovelly & Fernwood soils. The samples were
taken from 10 - weekold A. cyclons and A. saligna
seedling roots.

Acacia saligna Acacia cyclops Significance
(vg Pg-1 dry mass) (M9 Pg-1 dry mass) of difference
Clovelly 91.15 + 13.56 84 .05 + 11.32- NS*
Fernwood 306.25 + 33,20 213,80 '+ 34.88 at p< 1.0

*Not significant at py 1.0
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Figure 3:
on Fernwood and Clovelly soils (2 plants of the same species per pot). 100 segments

of each plant were examined.
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2.3.2 Identification of fungi in association with the roots

Taxonomy of observed fungi was not attempted to species level;

with respect to genus Gigaspora, wet-sievina for isolation of
, £

/JYZygospocME is required which is to be carried out at a later

stage.

Chlamydospores of Glomus were observed in A. saligna and A. cyclops

in both Fernwood and Clovelly soils. Plate 2A shows a spore of

Glomus infecting 8-weekold A. cyclons on Fernwood soil.

Plate 2B shows a region of root of A. cyclops (6 weeks) arown

in Clovelly soil which has hiqh infection intensity near the
stele in the root cortex.

2]
Vesicles predominated in the roots grown in Fernwﬁkd soil. Plate
3A shows terminal vesicles present in the 8-weekold roots of

A. cyclops grown in Fernwood soil,

Relatively few hyphal coils were observed in any of the seedling
roots; the structure most closely fitting the description of a
hyphal coil (Trappe & Schenck, 1982) is shown in plate 3B, being

in the root cortex of A. saliqna (8 weeks old) grown in Clovelly

soil.

-
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Severa]typesofqextramatrica]/auxi1/1ary cells belonging to genus

Gigaspora were observed on the roots of A. cyclops in both

Clovelly and Fernwood soils, but none were found on the roots of

A. saligna for the growth response experiment, but some appear
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for the competition experiment. 'Type A' auxibfiary cells
characterized by painate terminal projections were relatively
common in both soil types (cf plate 4B). 'Type C' auxi]fiary
cells (non-staining, irreqgularly shaped lobed structures) were
found only in Clovelly soil (cf plate 4B) (Hoffman & Mitchell,
1985)., 'Type B' auxi]/iary cells were found in both soil types.
These are characterized by being a clustered group of 'cells'
with cone-l1ike projections from the spore surface (Hoffman &
Mitchell, 1986). (cf plate 5A). Another tyne of auxilXiary
cell not described by Hoffman & Mitchell (198v) was found on

the roots of A, cyclops of 8 and 10 weeks. These structures

were characterized by being a non-staining (brown—wa]]ed)
clustered group of small walled 'cells' having asepta1e hyphae
(cf plate 5B). It is unlikely that this was simply an undev-
eloped 'type C' auxilliary cell since no mature structures of
that type were found in Fernwood soil. In addition, the brown
colouration generally only develops in maturing auxi]/iary cells

(Trappe & Schenck, 1982).

Plate 6A shows the azygospore of Gigaspora on A, saligna grown

in competition with A. cyclops on Fernwood soil, characterized

by having a bulbous 'suspensor' which bears a hyphal projection

(not visible in the photomicrogranh).

Plate 6B indicates how extensive the root hair development was
on A, saligna at 4 weeks grown in Clovelly soil. Root hair
development was generally more extensive in Clovelly soil. It

appeared that after infection, root hairs did not develop.








































































































