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incorporated nto the soil seven days after sowing,
finally providing the same treatments as described
above. After 40 and 50 days of plant growth, five
plants from each treatment were harvested for de-
termining the percentage of root segments showing the
mycorrhizal fungus and the number of vesicles or
spores per one cm root in a random root sample of 20
to 30 (one cm) bits’. The data on per cent colonization
and the average vesicle/spore number were statistically
analysed employing test for equality of proportions
and test for equality of means respectively as men-
tioned earlier®,

The plants infected with G. mosseae alone exhibited
greater mycorrhizal formation (table 1). When the
mycorrhizal fungus and F. solani were inoculated
stimulianeously, no significant reduction 1n root col-
onization was observed. But, at the end of 50 days of
plant growth, sporulation by the fungus was signifi-
cantly aftected under the mfluence of the pathogen. On
the other hand, both colonization and vesicle and/or
spore formation by the mycorrhizal fungus were
inhibited significantly due to the impact of R. solani,
even by 40 days. Thus, the antagonistic effect of this
fungus led to only about half the development of
mycorrhiza compared to that observed with only G.
mosseae 1noculation.

The development of mycorrhiza was not aflected
when the two fungi were introduced separately into the
sotl after inoculation with G. mosseae. It was reported
garlier that G. mosseae colonized the roots of groun-

Table 1 Impact of F. solani and R solani inoculation on the
development of mycorrhiza in groundnut

Mycorrhizal development (days after plant
growth)

Inoculant Experiment | Expeniment 2

40 50 40 nlt

Glomus mosseae  42°(49) 48 (5.3) 38 (4.1) 42 (46
G mosseae +

F. solunt 28 (2.6} 32 (3.0)* 36(39) 3843
G mosseae +
R. solun 24*(2 1)* 28*(25)* 34 (36) 38(40)

vaM fungus and the root-infecting fungus were introduced .

simultaneously 10 experiment 1; vam fungus was introduced
one week edrlier than the root-infecting fungus in experiment
2

“Per cent root segments showing the vaMm fungus, *Number of
vesicles or spores per one ¢m rool

*Signthcanty difterent (P < 805) from the corresponding
value with ¢. mosseae moculation glone

dnut after eight days of sowing'®. The present investi-
gation clearly shows that the root-infecting fungi do
not exert any antagonistic effect on the mycorrhizal
endophyte once the latter colonizes and establishes in
ToOtSs.
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THE regulatory 1sozymes of 3-deoxy-d-arabino-
heptulosonate 7-phosphate synthase from the cyanob-
acterium Nostoc linckia were studied. One isozyme
was sensitive to shikimic acid, and the other two
Isozymes were sensitive to phenylalanine and tyrosine
respectively. No inhibition of DAHP synthase activity
was observed tn the presence of tryptephan. The
observed inhibition of DAHP synthase activity by shiki-
mate was due to the shikimate-sensitive isozyme and
not due to the intermediate metabolite wn the bio-
synthests of aromatic amino acids
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The first reaction in the pathway of aromat:ic amino
acid tiosynthesis is catalyzed by the enzyme 3-deoxy-
d-arabmoheptulosonate  7-phosphate (DAHP) syn-
thase. The regulation of its activity has been the
subject of considerable interest, A comparative study!
showed that the production of differentially regulated
1sozymic species of DAHP synthase 1S a common
mechanism for the regulation of the aromatic path-
way. The role of shukimic acid as a common inter-
mediate metabolite in the biosynthesis of aromatic
amino acids has been recognized for quite some
tirne=-3; its involvement in cyanobacterial metabolism
is not known, and previous studies® of DARP synthase
regulation In the cyano-bacternia did not suggest the
presence of shikimate-sensitive isozyme species. Here
we report the presence of shikimate-sensitive isozyme
of DAHP synthase in N. linckia.

N. linckia, a rapidly growing, sporulating, nitrogen-
fixing filamentous cyanobacterium, was the test or-
ganism used. The alga was grown axenically in Allen
and Arnon’s’ medium, free of combined mitrogen
sources. For DAHP synthase assay, cells (1 mg protein)
were harvested in mid-exponential phase and were
concentrated in 0.5 ml of medium, treated with 0.1 ml
of toluene for 5 minutes at 37°C. The whole cell assay
was performed as described by Gollub er af®. The
reaction mixture contained 2.5 mM each of phos-
phoenol pyruvate and erythrose 4-phosphate and
50 mM potassium phosphate buffer (pH 7.5) in a final
volume of 0.6 ml. Maximum inhibition of DAHP
synthase activity was attained at 100 zg ml™! concen-
tration of L-phenylalanine and shikimic acid, whereas
maximum tnhibition by L-tyrosine was attained at a
concentration of 150 uygmi™!', No inhibition of ac-
tivity was observed in the presence of tryptophan.

It can be concluded from table [ that at least 31 %/ of
the total activity was due to the phenylalanine-

Table 1 Effect on supplementation on Daspsynthase actiity of
Nastoc Inckia.

o e —

Specific activity

50 100 150
Strain control (ugml™?)
Nustoe linckua.
L-phenylalanine 23 20 20
L-Tyrosine 195 1.70 1 38
L-Tryptophan 2.9 29 29
Shikimic aad 28 2.42 242
Phenylalanine + tyrovine — 0 48 ~

Specific activities are expressed as nmol of product formed
min~ ' mg protein ' (All values are mean of three replicates)

sensitive isozyme, 52.4 9, was due to tyrosine-sensitive
1sozyme and the remaining 16.6 ¢/ activity was due to
the shikimate-sensitive isozyme,

Shikimic acid can serve as a precursor of aromatic
amino acids for bactenia and fungi, provided earliest
clues are known as to the nature of the intermediates
nvolved in aromatic amino acid biosynthesis?,
Shikimic acid substituted for the aromatic amino acid
requirements of many auxotrophs indicates that it was
the common precursor of at least five different ar-
omatic compounds?. However, the organization and
control of the enzyme activities and the relevant
genetic relationships differ markedly from one group
of organisms to another. Subtle variations may also
exist even between very closely related species®. The
inhibitory effect of shikimic acid was attributed to the
inhibition of DAHP synthase activity in N. linckia
which then leads to starvation for pre-cursors of
phenylalanine, tyrosine and tryptophan. Shikimate-
inhibited cultures also contained decreased level of
phycocyanin pigments'®, a characteristic, previously
correlated with amino acid starvation in the
Cyanobacteria.
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