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Puccinia romagnoliana is widely distributed in many parts of the world.

In India it has been recorded from almost all the states. It is prevalent on
many species of Cyperus. C. rotundus is the most common host. It has
also been observed on C. tegetum Roxb., C. arenarius Retz., C. tuberosus
Rottb., C. capitatus ( = C. aristatus Rottb.), C. compressus L. and some
unidentified species of Cyperus. Though the rust enjoyed a wide distribution and host range the uredial and the telial stages alone were known till
now. In recent years while a survey was being conducted on the incidence
of rusts in Coimbatore by the junior author it was noticed that by the side
of heavily infected plants of C. rotundus, a~cia were developing on the leaves
of Ipomcea rumicifolia Choisy and L pestigridis L. This suggested that there
may be some connection between the rusts on the different hosts. In order
to clarify the relationship, inoculation experiments were conducted and the
heteroecious nature of P. romagnoliana was established, the two species of
Ipom~a playing the role of alternate hosts. The results of these studies are
embodied in this communication.
UREDIA
The uredia are oval or round, yellow in colour and formed hypophyllously in the centre of brown rust spots. The leaf-sheath and the culm are
also liable to be infected. In Coimbatore the sori are formed throughout
the year but are very conspicuous during the months of August to February.
Humid conditions favour the prevalence of the rust. The uredia are subepidermal and burst through the epidermis exposing the powdery mass of
spores.
The urediospores are pedicellate, borne on hyaline pedicels, oval to
subglobose, measuring 22 × 19/~ (19-28 × 12-22), wall coloured brown,
aculeate and with two equatorial germ pores. They germinate readily in
water in six to eight hours, producing long and unbranched germ tubes.
The viability of the spores is however lost in four months, when stored under
laboratory conditions.
* This formed part of the thesis for the M.Sc. Degree of the Madras University by the
Junior author under the guidance of the senior author,
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The leaves of Cyperus rotundus and C. bulbosus Vahl. were inoculated
with viable urediospores. Successful infection was obtained on the former
alone. Uredia developed in 19 to 23 days after inoculation. Infection took
place through the stomata on the lower surface of the leaves. There was
no evidence of infection when the inoculation was carried out on the upper
surface alone.
TELIA
Telia are found mixed with the uredia. They are hypophyllous, occurring singly or in groups, forming dark patches. They are subepidermal
and remain covered by the epidermis for a long period, though eventually
the covering is ruptured and the spores are exposed. The telia are elongated,
measuring one to five millimeters in length and half to two millimeters in
breadth. Each telium has one or more cornpartments separated by closely
packed clusters of vertically elongated cells (which must be considered to
be paraphyses). The teliospores have coloured stalks which vary in length,
extending up to ' 68 t~. The spores are oblong or club-shaped, smoothwaUed,
two-celled, constricted at the septum and measure 47× 19/~ (28-68× 12-25).
The apex is round, flattened or obtuse and thickened up to 12/z. The two
cells of the spore are either equal in length or the lower one is longer and
tapering towards the base. Mesospores are common. These measure
28-53 × 12-19/~ and are either obtuse or flattened at the apex which may be
thickened up to 12/z.
The teliospores germinate when mature without a rest period. Germination was obtained for four months after collection. Later trials were
not successful. Even fresh spores e,dlibited only about 50 per cent.
germination. One or two basidia are formed from each spore. The basidium is three-septate and one ovate or subglobose hyaline basidiospore is
produced from each cell, borne on a sterigma. Sometimes elongated fine
hyphal growths are formed instead of the basidiospores.
PYCNIA

AND

AECIA

In nature these have been observed on the leaves of L rumicifolia and
The affected parts are hypertrophied forming slightly thickened
concavo-convex yellowish infection spots, the convex side being towards
the lower surface. Pycnia are mainly epiphyllous, minute and orange
coloured. They are sub-epidermal, flask-shaped, 140-230/z high and
120-170 t~ broad, with a bundle of paraphyses protruding through the ostiole;
the pycniospores are elliptic, subhyaline or light orange eoloured. The 0ecia
are formed hypophyllously in groups, bright orange coloured and cupulate
with recurved lacerated peridia. They measure 280--440/~ in width and
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260--330# in height. The peridial cells are hyaline, polygonal, thick-walled
with the inner wall thickly and strongly verrucose and measure 25-34 x 19-25 ~.
The mciospores are catenulate, subgtobose, thin-walled, wall hyaline and
finely verruculose, contents granular and orange coloured and measure
19×16~ (16-24x12-17). Fresh mciospores germinate readily producing
long germ tubes.
INFECTION EXPERIMENTS
In order to find out whether any relationship existed between the rusts
on Cyperus and Ipomcea several cross-inoculations were carried out. Healthy
plants of L rumicifolia were raised in pots in the green house. The leaves
of these plants were inoculated with germinating teliospores. After inoculation the plants were covered with alkathene bags to maintain high humidity.
On the sixth day round yellow infection spots were evident in the inoculated
portions. Pycnia could be distinguished as minute orange coloured dots on
the upper surface on the eigth day. In the meantime the infected portions
became hypertrophied developing a bulge on the lower surface. On the
eleventh day young orange coloured ~ecia protruded on the lower surface.
Two days later these opened out exposing the bright orange mass of spores.
To complete the life-cycle, fresh mciospores were inocuIated on healthy
plants of C. rot~mdus which were then covered with alkathene bags. On
the twenty-second day typical uredia developed on the inoculated leaves.
Thus the life-cycle was completed and it was established that L rumicifolia
functioned as the alternate host of P. romagnoliana.
Unconnected ~ecia have been reported on other species of Ipomcea.
A. kternbachii P. Henn. has been recorded on L reptans (-----L aquatica),
L pescaprce (-----L biloba) and L hederacea (Butler and Bisby, 1931). To
find out whether any connection existed between these, inoculations were
made with germinating teliospores of P. romagnoliana on the different species
of Ipomtea available at Coimbatore. The plants were raised in an isolated
place and were covered with alkathene bags soon after inoculation. Suitable
controls were maintained in all cases. The following results were obtained.
The first two plants included in the above trials have been recorded as
hosts for A. kcernbachii P. Henn. But these were not infected by the
germinating teliospores of P. romagnoliana. The dimensions of the ~eciospores of the former were found to be identical with those .of the latter. It
appears that mcidia of more than one rust are developed on Ipomcea though
they resemble each other. The mciospores from L pestigridis and L rumicifolia readily infected the leaves of Cyperus rotundus. This was confirmed by
repeated inoculations.
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TABLE I
Results of inoculation
Host

Part
inoculated

No.
inoculated

No.
infected

Leaves

20

Nil

Incubation period in days
Pycnial
formation

Aecial
formation

[pomtea reptans

..

Ipomoeapescapra~

....

20

,,

..

..

IpomEeapestigridis

....

20

20

9

12

Bracts

15

15

9

12

Leaves

20

20

8

11-12

lpomaea rumicifolia ..

. . . .

EMENDED DESCRIPTIONOF THE RUST
Since the alternate host of the rust has been discovered it has become
necessary to provide an amended description of the rust including all the
stages of its development and this is given hereunder.
Pycnia and ~eeia on Ipomtea rumicifolia and L pestigridis; uredia and
telia on Cyperus rotundus and some other species:

Pycnia and eecia.--Rust spots hypertrophied, amphigenous, round,
yellowish; pycnia mostly epiphyllous, orange coloured, subepidermal,
flask-shaped, with protruding paraphyses, 140-230 x 120-170/z, pycniospores
elliptic and subhyaline or light orange coloured; mcia hypoph3~llous, cupulate,
with recurred lacerated peridium, 280 ddO × 260-330/~; peridial cells hyaline,
polygonal, inner wall densely and strongly verrucose, 25-34×19-25~;
,eciospores catenulate, subglobose, thin-walled, wall hyaline and finely verrueulose, contents orange coloured, 19 × 16/, (16-24× 12-17).
Uredia and telia.--Uredia on leaf-blades leaf-sheath and culms, hypophyllous on the leaf-blades, elongated or oval, 1-3 mm. ×0.5-1 ram., subepidermal, erumpent, pulverulent, brown; urediospores subglobose or
obovate, aculeate, with two equatorial germ pores, 22 × 19/~ (19-28 × 12-22);
telia hypophyllous, mixed with the uredia, subepidermal, long covered by
the epidermis, loculate with one or more locules bounded by closely packed
vertically arranged paraphyses; teliospores two-celled, oblong to clavate,
smooth-walled, constricted at the septum, apex rounded or obtuse and
thickened up to 12/x, brown measuring 47 × 19 tL (28-68 × 12-25), pedicellate,
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pedicel persistent, light coloured, up to 68/~; mesospores common, with
rounded or flattened apex thickened up to 12/z, 28-53 × 12-19/~; three-celled
teliospores also present.
S~ARY
The complete life-history of P. romagnoliana a common rust on Cyperus
rotundus has been worked out. The rust is found to be heter0ecious and
lpomcea rumicifolia and L Pestigridis are the alternate hosts. Aecia of more
than one species of rusts are found to occur on this host genus.
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EXPLANATION OF PLATES

A. Symptoms of uredial and telial infection on Cyperus rotundus.
B & C. Aecidial formation on L pestigridis and L rumicifolia respectively.
D. 1. Section through the uredium; 2, Germinating urediospores; 3-5. Teliospores and
mesospores; 6, 7. Germinating teliospores; 8. Section through the telium.
E. 9. Section through the pycnium; 10. Germinating ~eciospores; 11. Section through
aeeium.
F. L rumic(folia inoculated with teliospores showing ~ecial formation.

