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Table 2 Fiteat of ditforent qualuy of hight on punanion of
vev organs and sporophvie

Anthenidia  Archegonia  Sporophyte
Light quabity days days days
Whitc 12 17 24
Red 11 16 24
Bluc I8 23 29

The resultic presented represent the mean of 3 expernr-
menis.
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Figure 1. TLC of soluble aminoacids A. Glutamic
acid (reference spot); B. Glutamine (reference
spot}; C. 1-D, stage; D. 2-D, stage; E. —N medium,
(1-D stage); F. 3-D, stage,

showed a gradual increase in mitrate reductase
actvity (NRA) from germmation to 3-D stage
formation whereafter it started decreasing as the
cordate prothallus matured and sex organs
appeared, minimum activity being reached at the
initiatton of sporophyte. Since NR is the key enzyme
in nitrogen metabolism when NO7 is the sole source
of nitrogen, the above obhservations suggest that a
decreased mitrogen metabolism perhaps triggers the
reproductive phase mitation in C. farmosa game-
tophytes under culture condition. There are earlier
reports that nitrogen deficiency in the substratum
causes the liverwort, Riccio to form sex organs* and
also that induction of flowering in a short day
species of Lemna sp. by suppression of nitrogen
metabolism’®. The experiment with ditferent quality
of light also suggested a probable role of NR in
switching over to reproductive phase. While red
hght had no visible effect, blue hght definitely
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delaved the process by about a week. without
attecting the penods required for imuation of either
archegoma or sporophytes. imtiatton of both of
which are almost hvihmic once the anthencdha are
formed. This shows that blue light delayed the
change over to reproductive phase. In vitro, blue
light has been found to enhance NRA® <o also in
vive in ferns (unpublished data from this labora-
tory). However. at this stage of our expenmentation
it is not possible to suggest unequivocally the role
played by blue hght though our resulrs could be
taken as indirect evidence supporting the contention
that reduced NRA is a probable prerequisite for
anthendia mtiation in C. farinosa .

The TLC of soluble aminoacids showed constant
presence of glutamic acid and glutamine in all the
three stages. 1-D. 2-D and 3-D suggesting the
presence of GSYGOGAT pathway of assimilation of
ammonia, the ultimate product of NO; assimila-
tion.

One of the authors (IPS) thanks CSIR, New Delhi
for financial assistance.
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VESICULAR-ARBUSCULAR mycorrhiza (VAM) accur
on almost all tropical crop plants and are known to
enhance the plant growth by augmenting the
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Figures 1-6. VA-mycorrhizal structures. 1. Inter- and intracellular vesicles in the roots of Acorus
calamus ( X 120); 2. Enlarged vesicles in the scale-like leaves of Acorus ( X 180); 3. Intracellular vesicle n
the roots of Colacasia (% 180); 4. Non-septate hyphae with vesicles in a root of Colacasia (X 120};
S. Spore of Glomus constrictus ( X 180); 6. Spore of Glomus fasciculatum (% 220).

nutrient uptake, especially phosphorus!. Despite
the apparent universality, VAM has not been
investigated extensively until the last decade?.
Recently VAM fungi have been reported i a wide
range of plants including rhizomatous® and
cormatous plants?. Reports have been made on the
occurrence of VAM fungt in rhizome, scale-like
leaves and roots of Zingiber officinale®, Canna
indica®, Curcuma longa, Alpinia galanga®, and

scale-like leaves of some Zingiberaceae’. In the

present study, we have examined the occurrence of
VAM fungi in roots and scale-like leaves of Acorus
calamus Linn. and Colacasia esculenta Linn.

Acorus was collected from Kavunji area 1in
Kodaikanal. Colacasia plants were collected from
the cultivated ficlds of Papanasam taluk of Than-
javur District. The roots and scale-like leaves of six
plants of each were fixed in FAA, cleared with 10%
KOH, and treated with 11Cl, washed, bleached with
3% H.0, and stained with 0.1% tryphaa blue® for
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assessing the degree of infection. Root bits (1 cm)
were mounted on slides and the length of the piece
contamning the endophyte was recorded®. The VAM
spores were olated from rvhizosphenc soil by
suctose density gradient centrifugation method!?,
The spores were identihed using the keys of
Gerdemann and Trappe!!, and Trappe!<.

V. AM association was very prominent in both the
roots and scale-like leaves. The iInfection was
ereater in thin roots as compared to thick roots. The
vesicles and arbuscules were well pronounced in the
roots and scale-like leaves of Acorus, but arbuscules
could not be observed 1n the roots of Colacasia. In
Acorus, the vesicles were comparatively larger in
size and were formed both inter- and intracellularly
(figures 1 and 2). The size of the vesicles varied
between 120 and 140 um. In Colacasia, vesicles
were always intracetlular (figure 3} and the size
varied between 50 and 60 um. The vesicles were
globose to subglobose and the subtending hyphae
were simple (figure 4). The fungus conformed to the
descriptions of Glomus caledonius Trappe & Gerd.
in Acorus and Glomus fasciculatum Gerde &
Trappe in Colacasia and resembled the type
description of Gerdemann and Trappe!l. The rhi-
zospheric soll contained the spores of Glomus
caledonius, Glomus fasciculatum (figure 6) and
Glomus constrictus Trappe (figure 5) and resembled
the type description of Trappe!”.

Mycorrhizal associations are of particular import-
ance to plants in nutrient-poor soils or at high
elevations'> ¥, It has been reported that VAM
infection has some relationship with the predisposi-
tion of the plant to disease. The VAM symbiosis
with Acorus and Colacasia are under further
Investigation.

20 April 1987; Revised 1 June 1987

1

1. Hayman, D. 8., [Interaciion between non-
pathogenic soil micro-organisms and plants,
(eds) Y. R. Dommergues and S. V. Krupa,
Elsevier, Amsterdam, 1978, p. 401.

2. Mukerji, K. G. and Jayshree Ardey, Acta Bot.
India, 1985, 13, 101.

3. Taber, R. A. and Trappe, J. M., Mycologia,

1982, 74, 156.

Kianmehr, H., New Phytol., 1981, 88, 79.

. Selvara), T., Kannan, K. and Lakshminar-

asimhan, C., Curr. Sci., 1986, 558, 728.

6. Selvaraj, T., Kannan, K. and Lakshminar-
asimhan, C., Proc. of 13th Annual Mycol. Soc.,
India, 1983, p. 35 (Abstract).

e

7. Stasz, T. E. and Sakai, W. S., Mycologia ,1984,
76, 754,

8. Phillips, J. M. and Hayman, D. S., Trans. Br.
Mycol, Soc., 1970, 58, 138.

9. Biermann, B. and Lindermann, R. G., New
Phytol., 1981, 87, 63.

10. Sequeira, J. O., Hubbell, D. H. and Schenck,
N. C., Mycologia, 1982, 74, 952.

11. Gerdemann, J. W. and Trappe, J. M., Mycol.
Mem., 1974 §, 56.

12. Trappe, J. M., Mycotaxon, 1977, 6, 359,

13. Crush, J. R., New Phytol., 1973, 72, 965.

14. Powell, C., N. Z. J. Agric. Res., 1975, 18, 95.

ASSOCIATION OF VESICULAR-ARBUSCULAR
MYCORRHIZAL FUNGI WITH THE ROOTS OF
DIFFERENT CULTIVARS OF BARLEY
(HORDEUM VULGARE)

K. V. B. R. TILAK and B. N. MURTHY

Divisions of Microbiology and Genencs, Indian
Agricultural Research Instituie, New Dethi 110 012, India.

VESICULAR-ARBUSCULAR mycorrhizal (VAM) fungi
are known to improve the nutrient uptake, particu-
larly phosphorus of crop plants in phosphorus-
deficient soils'™. Beneficial response of barley to
inoculation with VAM fungi in P-deficient soil has
also been reported®. Since barley is grown mainly as
a poor man'’s crop, under low input conditions this
finding is significant and needs more detailed study
regarding the colonization of native VAM fungi in
roots of different cultivated varicties of the host.
With the recent emphasis over the production of
hul-less barleys by the breeders’, this information is
essential for achieving higher yields in these types.

Seven varieties of barley (table 1) used in the
present study were grown during the winter season
of 1985-86 1n replicated experiment in pot cultures
under the same agronomic conditions of normal
cultivation. The soil used was unsterilized and
deficient 1n available P content (4 pg/g soil by
Olsen’s method). Scil (10 kg) was distributed in
30 em dia pots and the plants were grown in a glass
house receiving sunlight for 10 br each day and were
irrigated with tapwater. The temperature in the
glass house during the experiment ranged between
4°C (min.) and 30°C (max.}). Four plants were
allowed to grow In each pot, and each treatment was
replicated four times.

The percentage of mycorrhizal infection was
determined after 60 days from the time of seed



