Male Sterile Pigeonpea Germplasm
_in Australia

Unlike other grain Tegumes, natural outcrossing
and availability of génet1c mate sterility in
pigeonpea permits exp101tat1on of hybrid V1gor
on a commercial scale, at least in some
countries, . Genetic .male sterility characteri-
zed by translucent anthers was reported by
Reddy et al. (1978}. -Preliminary studies on

- hybrid vigor at ICRISAT, using two translucent.
male-steriie lines, MS5-3A and MS-4A, showed
up to about 30% superiority in seed yield of
hybrids over the male parent.

While these results are encouraging, the
utility of these sources of male sterility for
hybrid production is 1imited since each is
sensitive to photopericod, they are late- :
flowering (about 120 days), tall, and indeter- .
minate. in habit. A wide diversity of cropping
systems exists or is possible in pigeonpea
and involves & range of phenological responses.
Thus male sterility is required in each of ,
these phenological gréups in order to develop
hybrids adapted to those production systems.

In this -context, three developments at the
University of QueensTand are of interest.
First, we have developed a photoinsensitive
(or nearly so) early<flowering (56 days) line
(IMS-1) with transTucent anther male sterility
from a cross of MS-3A X an insensitive parent.
This will compiement the work being done by
ICRISAT to place this character in the
"Prabhat" background. Secondly, a new source
of genetic male sterility has been -identified
that differs from the translucent anther type
in anther morphology and microsporogenesis
(Dundas et al. 1980). We are maintaining
this source in ten genetic backgrounds
(QMS-T to ~10) with differing phenology, seed,
and pod characters. Thirdly, an early-flowering
(52 days) photoinsensitive mutant (QMS-11} was
jdentified in an elite photoinsensitive Tine
QPL-1. This mutant has similar anther morpho-
logy to that of QMS-1.to -10 but differs
greatiy in m1crosporogenes1s

Various phenological and other important
characters of these sources of male sterility
are presented in Table 2. Each of these is
being maintained by sibbing at the University
of Queenstand (Brisbane), Australia, and seed
can be made available on request

. Owing to high ]abor costs it 15 unTikely
that commercial production of seed of hybrid
cultivars will be feasible in Australia using
these sources of genetic male sterility.
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" elite material adapted to local production
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Cytological Aspects of a New Male Sterlle
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- (PMC) degeneration occlrred at ‘the young
“tetrad stage.

However, they could.-be of considerable valus
for this purpose elsewhere. QOur sutcess in
identifying these sources in a range of
phenological backgrounds suggests that maie
sterility is widespread in pigeonpea and that
many forms of male sterility: probably exist.
Thus screening for genetic male.sterility in

systems is probabiy Just1f1ed and 11ab?e to
be product1ve ‘

(Th1s research was- supported by the Interna~»
tional Crops Research Institute Tor the Semi-
Arid Tropics and by .an Austraiian Government
Special Research Grant, to whom grateful
acknowledgement s made. )
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B new source -of genetic male sterility in
pigeonpea has been identified at the Univer-
sity of Queensland, Australia. This male
steriTe material differs in anther morphology
from the transTucent type of male ster111ty
found earlier at ICRISAT. The anthers at 7
maturity are brown, shrivelled, nondehiscent = &
and arrowhead-shaped. These characteristics:
provide a fast and efficient way to recognize
these_p1ants in the field. Aceto-carmine

completely devoid of polien grains.

Cytological examination of the ma1e ster11e i
material revealed that poll en mother cell TR

This differs from the translu-
cent anther type of male sterility where
breakdown occurred at a later stage.

Degene- #° |

ration of the tapetum by vacuolation occurred 3
during the first division of meiosis and oE
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appeared responsible for PMC breakdown, The
sterile plants also differed from the fertiles
in the enlargement of the inner middle Tayer
of the anther wall and in the lack of deve-
lopment of the endothecium. The different
anther morphology of the present male steri-
lity source could be attributed to these
Tatter characteristics.

The numerous cytological and morphological
differences between this male sterility
source and that of the transiucent type sug-
gests that these two cases are conditioned by
different genes that have different physiolo-
gical effects. Detailed studies on microspo-
rogenesis and anther wall development have
been submitted for publication elsewhere.

- 1.8, Dundas, X.B. Samena, D.E. Byth, and
E.S. Wallis (Depariment of Agriculture,
University of Gueensland)

Male Sterility Associated With Obcordate
Leaf Shape in Pigeonpea

Male sterility associated with obcordate leaf
shape (Fig.1) was observed during 1980-81 in

Fig. 1. Male sterile pigeonpea plant with obcerdate leaves.
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‘plants

one of the F3 progen1es derived from a cross
between a plant with obcordate leaf from a
germplasm lihe GP-400 -and Hy-3C. . Twelve
plants of the 13 in that progeny exhibited
obcordate leaf shape and pollen sterility
ranging from 60% to 100%. In the F2 progeny
of another cross involving GP-400 and GP-127
all the plants with obcordate leaf showed
high pollen ster1]1ty,'prov1d1ng us with a
basis for assuming that the obcordate leaf
shape is associated with male sterility.
Flower drop was very high .in-the early stages
but pod setting (by open pollination). increa
sed as the temperature rose with the advance
ment of the season. .

The widely opened, free and thread-1ike
keel petals of the flowers in these male ste-
rile plants mean that the gynoecium s well
exposad to poilinators which may encourage
cross—pollination and pod setting in these

A1l these male ster1]e plants have been E
crossed with known parents and further studies®
are in progress to determine the cause, .type,
and inheritance of this male sterility.

- 5. Vénkatesmarlu, A.R. Reddy, R. Nandan, b
O0.F. Singh, and R.M. Singh (Pulse Researeh;
Laboratory, Banaras Hindu University)

A Cytoplasmlc Genetlc Male Sterlle Lm_e
in Pigeonpea Lo :

The use of existing stab1e genet1c ma]e ster1h
1ines in the hybrid program poses iwo prob]em%
First, as genet1c male sterile Tines must be |
ma1nta1ned in the heterozygous state, it is 3
necessary to Tdentify and collect seeds from
male sterile plants in the segregating popu- "4
Tations. Secondly, in the hybrid seed produc-y
tion bleck the prompt dentification and 4
removal of about 50% normal fertile plants.
Trom within the female rows involves- an addi-
tional cost of iabor, land, and wigilance.

To circumvent these.problems, & search was

made for a cytoplasmic-genetic male sterile

- system among the derivatives of. Cajanus caganif
- X Atylosia Spp. Crosses. :

Th1s was done by

Our past experqence with the Cuganus X p:
Atylosia spp crosses showed that, for most of i
the Atylosia species studied, crosses would 3




g successful only when Cajarus is used as

he female parent. Therefore, to obtain inter-
‘genetic derivatives with Atylosia cytoplasm,
ackcrosses were made by polilinating 4. seara-
aeoides with pollen from derivatives of the
ross Cajanus cajaen (cv T=21) X A. scardbasoi-
ides . S1m11ar1y the backcross 4. sericea X
Cojarms eajan {cv T-21) X A. sericea)] was

ade. The backcross (BC) Fis of both these
rosses were normal. :

ny
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A few BCFp male sterile.plants from the 4.
savabazoides X (T-21 x A. scardbaeoides)

ross that did not set seeds when selfed were
oticed. This male sterility is associated
with two kinds of abnormalities. In one case,
the anthers are modified into petaloid struc-

with female sterility. In the second case,

the male sterility is associated with free
stamens and heterostyly, and the anthers appear
morphologicalty normal. However, these normal-
Tooking anthers are devoid of any viable
pollen, so that rubbing these anthers when
mature on to the stigma does not result in -
seed being formed. Histological studies re- -
vealed early degeneration of pollen mother
cells and tapetal cells, indicating that

there is 1ittie probability of viable pollen
being produced by this male sterile Tine

under any climatic conditions,

When the BCFzs of this second type of male
sterile Tine received pollen from the three
pigeonpes -cultivars, Pant A-2, Baigani, and
ICP-6997, the resulting Fis aT] segregated

for male sterility. However, when these F1s

Fig. 2. From left to right: [/lustrations of anthers of normal.
male sterfle, and petaloid male sterile plants derived
from A. scarabaecides x (T-2{ x A. scarabasoides). .
The upper pictures show the general appearance of
the flower with the petals removed. The lower pic-
tures illustrate individual anthers.

ures (Fig.2) and the male sterility is linked - -to be normal,

to-restore fertility.

result in Tow pod set.

‘Brisbane, Australia.

were again backcrossed with their respective
pigecnpea parents as the male parent, they
produced male sterile plants solely. Thus

it appears that this male sterility is gover-
ned by A. scarabaeoides cytoplasm. However,
the Tact that the F2 male sterile plants
segregated when crossed for the first time
with the pigeonpea cultivars, suggests that
this male sterility is cytoplasmic-genetic.:

‘Therefore, A. scarabaeoides should have the

restorer gene(s) that is eliminated in the
process of backcross1ng w1th the p1geonpea

' cu]tlvars.

In-order to verify: the above assumpt1on,

" the male sterile line was. crossed with A.

A1l the Fq plants were found
indicating that the male steri-
ity is indeed cytoplasmic-genetic. The male
sterility is being maintained by backe¢rossing
the Fy male sterile to the pigeonpea cultivar,
Pant A-2 {as the male: parent). This male
sterile Tine was crossed with a series of
pigeonpea genotypes. In the process C-11, a
standard pigeonpea cultivar, has been. found
This observation
further confirms the cytoplasmic-genetic
nature of this sterility. Unfortunateiy,

secarabaeoides.

" this male sterility appears to be associated

with varying degrees of female sterility
which in turn results in poor pod-setting on
the male sterile plants. Attempts are being
made to transfer the sterile cytoplasm into
different nuclear backgrounds with the hope
of recovering male sterile genotypes with
good pod-setting quaﬂ1t1es.

- L.J. Reddy and D. G. Faris (ICRISAT

Genetic Control of Sparse Pollen
Production in Pigeonpea

NormaT]y,-pigeonpea anfhekéVpkoduCe an abun-
dance of pcllen grains, sufficient to affect

-self- as well as insect-aided cross-fertili-

zation.. This note reports the occurrence of.
"sparse pollen production” condition which
can interfere with normal fert1]1zat1on and

-

= This.bhenomenon was'bbéefved in an Fy popu-
Tatien of cross MS-4A x QPL-1 grown at the

University of Queensland, Redland Bay Farm,

As expected, this popu~
Tation segregated for fertile and translucent
male sterile plants (3:1 ratio respectively).

. However, some fertile plants appeared macro-
.scopically to produce relatively 1ittle pollen
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