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INHERITANCE OF A SPIKELETLESS
CHARACTER IN PEARL MILLET

K. N. RAI, S. APPA RAO* and A. S. RAO

Cereals Program and *Genetic Resources Unit,
International Crops Research Institute for the Semi-Arid
Tropics, (ICRISAT), Patancheru P.O. 502 324, India.

DuUrING the rainy season of 1983, an S, progeny of
pearl millet (Pennisetum americanum (L.) Leeke),
derived from IP 9503, an accession collected in
Ghana!, was found 1o be segregating for plants with
normal and spikeletless spikes. The spikeletless
mutant is characterized by the complete absence of
spikelets from its entire spike (figure 1), although
involucral bristles occur normally in mutant plants,
The mutant plants produce relatively more tillers
than the normal plants. Koduru and Krishna Rao®
have recently summarized the literature on the
inheritance of various gualitative characters in pearl
millet. They did not report the occurrence or
inheritance of the spikeletless trait amongst 21 spike
and reproductive traits. The present note reports the
inheritance of this character.

Remnant seed of the 8, progeny segregating -for
the spikeletless mutant was replanted in the post-
rainy season of 1983. The segregation pattern based
on 52 plants showed a good fit to a ratio 3 normal : 1
spikeletless (table 1), indicating that the spikeletless
trait may be inherited as a monogenic recessive.
This hypothesis was tested by studying the segrega-

Figure 1. Pearl millet. Spikeletless spike (left) and
normal spike (right).

tion ratios in (i) S3 progenies derived from selfing
normal plants of the S, progeny, and (ii) F;
progenies derived from crosses between two normal
inbred lines and the plants heterozygous for the
spikeletless allele.

According to the one-gene hypothesis, one-third
of the normal plants in the S; progeny would be
dominant homozygous and would breed true,
whereas two-thirds of the normal plants, would be
heterozygous and would segregate in the ratio of 3
normal : 1 spikeletless. Out of 13 S; progenies, 3
bred true for normal plants, and 10 segregated for
normal and spikeletless plants, showing a good fit to
2:1 ratio (x* = 0.615; P = 0.5-0.3). The segregating
S; progenies, consisting of 447 plants, showed a
good fit to 3 normal : 1 spikeletless plants and the
heterogeneity test® showed the segregation ratio
across progenies to be homogeneous (table 1).

Normal plants of the segregating S3 progenies
were selfed as well as crossed onto two inbred lines:
81 B and 843 B. The S, progenies were grown to
identify those segregating for normal and spikelet-
less plants. This enabled us to finally select the F;
hybrids involving those plants from S; progenies
that were heterozygous for the mutant trait. Four
such F; hybrids, two each involving 81 B and 813 B,
were selected and selfed to produce F; progenies.
According to the one-gene hypothesss, half of the F,
progenies would breed true for normal plants, and
the other half would segregate for spikeletless
plants. Five F, progenies were grown from each of
the four crosses. Qut of 10 Fz progenies involving
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Table 1 Secregarnion for normal and spikeletless plants, and x* tests in S,, Sy and F, progentes of pearl mullet
B Progeny ' Number of plants 3:1 ratio B Hetemganeity-
AWESSI{I 1l ! —— - — | — N
Cross Type Number Normal Spikcletless X2 P v?2 P
[P 9503 S- 1 38 14 0.31  0.7-05 - - )
IP 9503 S; 10 350 97 2.60 0.2-0.1 592 0.7-0.5
818 « Het.S5* E,; 5 197 61 0.25 0.7-0.5 747  0.2-0.1
843 B X Het.S,* F, 5 168 57 0.01 >09 12.54  0.02-0.01

L —

*Heterozygous normal plant from S; progeny.

81 B, 5 bred true for normal plants, and 5 segre-
gated for spikeletless plants, exactly fitting a 1:1
ratio. A similar exact fit to a 1:1 ratio was found for
the F; progenies involving 843 B. The segregating F,
progenies, consisting of 225-250 plants, derived
from crosses involving either 81 B or 843 B, showed
a good fit to a ratio 3 normal : 1 spikeietless (table
1). The segregation pattern, however, was
komogeneous for F, progenies involving 81 B and
heterogeneous for those involving 843 B.

The segregation patterns, both for S; and F,
progenies, confirmed the hypothesis that the
spikeletless trait is inherited as a monogenic reces-
sive. The gene symbol s/ is proposed for the
recessive allele. Since the spikeletless plants cannot
reproduce, the recessive allele can only be main-
tained in the heterozygous state. The spikeletless
mutant may be a useful marker for linkage studies,
and a tool for developmental studies.
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PHYLLODY—A NEW MENACE TO THE
SUNFLOWER LEADING TO STERILITY

V. B. BIDARI, H. K. SANGAPPA and
D. M. MAHALINGA

Agricultural Research Station, Aland Road,
Gulbarga 585 101, India.

SunrFLowgr (Helianthus annuus L..), an important
cash crop is known for its high quality oil content. It
is a potential high yielding cash crop to Indian

farmers who are well versed with the recent sun-
flower technology. But this crop is known to suffer by
more than 35 infective diseases which cause an
average annual loss of 12% in yield from nearly 12
million ha. crop in the world!. The susceptibility of
this crop to virus and wvirus-like diseases was
reported earlicr®>. During a survey and field visits
made in 1985-87, the sunflower phyllody (figure 1)
or virescence was frequently observed in commer-
cial sunflower cultivars in Bijapur, Gulbarga,
Raichur and Bidar districts of Kamataka. The
symptomns produced by this disease are entirely
different from the earlier reported mosaic disease in
India®*. This prompted investigations on sunflower
phyllody symptoms and its incidence.

During 1985-86 and 19§6-87, some plants in our
experimental plots showed virescence symptoms in
the capitulum. Mechanical sap inoculation from the
infected plants to healthy plants failed its transmis-
sion. This phyllody called as aster yellow disease is
the only common virus-like disease in North Amernca.
It is recently established as incited by Mycoplasma-
like bodies (MLB)’. It has been reported® to be
transmitted primanly by the leaf hopper, Macros-
teles devisus Ubl. This vector is found on a wide
variety of plants; Amrasca biguttula bigutiula Ishida
(=) and Empoasca devastans (Distant) have been
found to be important leaf hoppers of sunflower in
Karnataka. Their importance as vectors of this
disease is yet to be known.

The survey and field visits revealed that the
incidence of phyllody (figure 1) was 0.8, 0.6 and
0.5% in the taluks of Yadgir, Aland and Gulbarga
respectively. Its incidence in commercial sunflower
cultivars in Gulbarga averaged 0.7%, and 1.5, 3 and
2.7% respectively in Bijapur, Basavana Bagewad
and Bagalkot taluks of Bijapur. At Raichur, it was
0.5% in modern cultivar. In Bidar district, the
phyllody was 0.7, 0.47, 0.23% in Bidar, Bhalki and

Aurad taluks respectively.
The characteristic symptoms of this disease on

Helianthus annuus L. ¢cv Morden and hybnid geno-



