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m turn, bear the terminal basidiospores (Fig. 14).
The nuclei and much of the cytoplasm migrate imoc
the dovelopmg  bavudio~pores through stenigmaia
(Fig. 13). The young basidiovpore is umnucleate
(Fig. 14) while the mature dne contains two nuclei
as a result of third nuclear division (Fig. 13). Tae
basidiopore» germinate sooner or later after
detachment from the sterigmata.

In this rust the fusion nucleus undergoes three
successive divisions instead of two (which 1s nor-
mal for most rust fungi) the first two occurring in
the basidinm followed by the third in the basidin-
spore. Allen' and Ashworth® have independently
reported similar results with Puccinia mahacearum
Burt.

Graleful thanks are conveyed to Dr. G. V. Joshy,
for laboratory facilities.
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OCCURRENCE OF E-TYPE BRIDGES IN
ALOE BARBADENSIS MILL.

Aloe barbadensis Mill. (A. perfoliata var. verg L.,
A. vera Auth. non Mill.) 1s known for its medici-
nal properties. While wotking out the details of its
meiosis, E-type bridges have been recorded in a
few pollen mother cells (Fig. 1). The bridge is
formed during anaphase-1 and assumes the appear-
ance of a capital E, hence the name E-type.

"'_'I':,-'-

Fic, 1. Late anaphase
E-type bridge, X 1,650,

showing formation of
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Occurrence of E-type bridges, a little known
meiotic event, has becn reported earliert 3, bhup it
was Brandhamt* who, for the first tume, logically
cxplained the formation of E-type bridges in the
tnbe Aloineae of Liliaceae, Bivalents involved in
the formation of such bridges are heterocorphic
with regard to the relative lengths of the long aad
the short arms. A pericentric inversion followed
by a paracentric inversion results in the formation of
heteromorphic homologues, Single crossover mvolving
a segment in the long arm of normal chromosome
pairing, with its homologous segment situated in
the short arm of the inverted homologue, results
in the formation of an E-type bridge and 2 laree
acentric fragment in anaphase-I; the latter may get
lost sconer or later. High incidence of such bridges
suggests interspecilfi hybridity.

Grateful thanks are extended to Prof. K. B,
Deshpande for facilities, to Dr. P, E. Brandham,
Royal Botanic Gardens, Kew, England, for con-
firming chromosomal configurations, and to U.G.C.

for partly financing the scheme—‘Cytological
Studies In the Tribe Aloineac'
Department of Bolany, A. B. SAPRE.

Marathwada University,
Aurangabad 431002, July 12, 1976.
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NEW CYTOPLASMIC MALE STERILE LINES OF
SUNFLOWER

SUNFLOWER hybrids in comparison with the open
pollinated varieties were reported to exceed standard
varieties by about 54% in sced yield® and 34% in oil
content® in addition to beirg mcere uriferm with
regard to maturity, plant height and vigour, Corse-
quently a number of hybrids using self-incompatibi-
lity and male-sterility were produced ard are in culti-
vation in France, Rumania, U.S.A. and Canada®s-b

As self-incompatibility in sunflower is not complete,
in the production of hybrid using this mechanism,
selfed seeds upto 35% have been recorded in SsS,
inbred lines used as female parents?. Thus the full
use of heterosis cannot be made. On the other hand,
due to inbrecding, the production of highly self-
incompatible lines and their Maintenance would be
difficult. The genetic male sterility due to a recessive
gene linked with green colouring in seedlings requires
sceding at high rates ard ircreased cost of labour for
the removal of anthocyaric male fertile plants. It
was also found that genetic male sterility could be

Sl
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TABLE 1

Agronomic characters of male sterile lines of sunflower (Rabi 1974-75)

'

. i | TS S [ % F—

Male sterile lines hDays , — - e Cha:acters )
0 a ' :

otiee i OB U Uy 6 B
Pcms-1 106 134 161 14 78 40 27 41
P cms-2 08 126 134 14 41 38 28 40
Pcms-3 96 130 137 13 86 41 31 43
P cms-4 96 130 146 14 70 41 28 41
P cms-35 113 149 135 13 85 45 30 45

altered by the presence of modifier geriesand the linkage
was not compleied, thereby necessitating roguing in
both male and female rows. Finally the discovery
of cytoplasmic male sterility in Helianthus petiolaris
by Leclercg® provided most ecoromic and efficient
source of hybrid seed production in sunflower and using
this material hybrids have been developed in France,
Rumania and U.S.A.%5,

Twenty-two male sterile plapis were observed in
‘“* 1970 R Composile’ obtaired frecm Dr. M. L.
Kinman of U.S.D.A., College Station, Texas, in
1972. Paired crosses with male fertile plants preduced
progeries with varying degrees of pollen fertility
restoration. Male sterile plants from F, progenies
were crossed with 79 accessions. As the occurrence
of pollen fertility restorer gemves is reported to te
quite common in sunflower, only 5 varieties, viz.,
C.P.I. 14950 {(Australia), Iregiekos (Hungary),
Commander (Canada), Armavirskiij 3497 and Smera
(U.S.S.R.) which did not restcre any pollen fertility
could be detected. Through 4 successive back crosses,
S male sterile lines were developed whoese agronomic

characters are given in Table I,

More than 600 S,~-S, inbreds have been crossed
with the above male sterile lines., As varying degrees
of pollen fertility restorations were observed in cresses
with accessions from which the above inbred lines

were developed, it is expected that a large number of |

hybrids with at least partial fertility restoration will ke

obtained. The hybrids with only 259 pollen fertility
restoration could be cultivated commercially, Meoere-

over, complele restorers and non-restorers with high
sclfing are also expecied which will be of immcrse
value in hybrid sunflower production,

Authors are grateful to Dr. Maharaj Singh, Directer,
Experimental Statien, for cerstant encouragement and
Facilivies.

¢d In

Department of Plant Breeding,

G.B. Pant Univ. of Agri. and
Technology,

Pantnagar, District Nainiial, U.P.,

September 16, 1976.

BASUDFO SINGH.
J. N. SAcHAN,
DAROGA SINGH,

1. Enns, Henery, Dorrel, D. G., Haes,iJ. A. and
Chl_lbb, W. O., Proceedings of the Fourth Intey-
national Sunflower Caonference, 1970, . 162,

Gimenez, J. D, and Fick, G. N., Crop Sci., 1975
15, 725. ’ oo ’
Gxielbersliuk, G. K., Ser. Brd. Agric. Sci., 1967,

. Kinman, M. L., Proceedings of the Fourth [Inter-
national Sunflower Conference, 1970, p. 1£1.

Leclercq, P,, fbid., 1970, p. 123,

Singh, D., Sunflower-Industry in U.S.S.R., Depart-
ment of Agriculture, Lucknow, U.P., 1972,

Vranceanv, V., ¢, Pl Br. Abstt,, 19€7, p. 3176.

—, Proceedings of the Fourth Internaticnal Sun-
flower Conference, 1970, p. 136,

I

OBSERVATIONS ON ASEXUAL REPRODUCTION
IN TETRAEDRON KUTZ.

As known so far, asexual reproductitn in Terri-

edron Kutz, takes place by the formation of several

autospores by successive divisions of the cell con-

tents=4, allhough zoo~pore formation has been report-
L. bitridens*. The pyrenoid does not
divide but is tranvferred to one of the daughter

masses and ultimalely degenerates : each autospore
developing its own pyrenoid in due course®¥,

During obwervations on Tetracdron  mininuom
(A, Braun) Hanwgirg! var, scrobiculatim  (Lager-
heim) De Tonit, the authors obwerved variant stave.
of asexual reproduction,

In the present nwteniat collected fiom a tank in
Luchnow University campus, it was observed that
generally, only a single autospore was formed in
cach cell, although rarely, 2-4 autospores were al.o



