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induced rooting. The sprouting induced by the
application of Stik in P, pashia therefore appears to
be mediated by its effect on mobilization of reserve
food materials caused by enhanced activity of
hydrolytic enzymes. Whatever sprouting was observed
in the control set was most probably due to a small
amount of endogenous auxin present at the time of
cutting.
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THE genus Pennisetum (L.) Rich., which belongs to
the family Poaceae, has species with chromosome
numbers in multiples of x=35,7,8 and 9. Of the
several economically important species in this genus,
pearl millet (Pennisetum glaucum (L.) R.Br.) 1s an
important food and fodder crop. Based on chromo-
some pairing in haploids and interspecific hybrids,
Jauhar!*? concluded that the chromosome comple-
ment of pearl millet (2n = 14) was derived from a
basic set of x =25 chromosomes. This was contra-
dicted by Manga and Pantulu®. The present work
on the cytogenetics of wild relatives of pearl millet
gives new cytological evidence on the phyletic basic
chromosome number and its evolution.

The wild species included in the present study are
P. ramosum (Hochst) Schweinf, P. schweinfurthii
Pilger, and P. mezianum Lecke, which were obtained
from the wild Pennisetum garden maintained by the
Genetic Resources Unit, ICRISAT. For cytological
studies, young inflorescences were fixed in acetic
alcohol (1:3). Iron acetocarmine squash preparations
were made from the pollen mother cells {(PMC).
Photomicrographs of chromosome pairing were
taken from the temporary squashes,

Meiosis in P. ramosum is normal, with the (2n=10)
chromosomes invariably formed into five ring
bivalents, one of which is associated with the
nucleolus (figure 1A).

Meiosis in P. schweinfurthii showed its chromo-
some number to be 2n= 14, and the chromosomes
naired mostly as seven bivalents. However, of the 60
PMC analysed, 30% showed two trivalents and four
bivalents (figure 1B), 45% showed six bivalents and
two univalents, 10% had one quadrivalent, four
bivalents and two univalents, and the remaining
15% showed seven bivalents. The bivalents are
mostly ring bivalents. During anaphase I, most of
the cells showed 7:7 normal chromosome distribu-
tion. lowever, a few cells (8%3) had 8 6 distribution,
The subscquent stages of meiosis were normal.
Pollen fertility, as judged by stainability with
acetocarmine, was 73%.
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Figure 1A-C. A, Diakinesis in Pennisetum ramosum (2n= 10) showing five bivalents.

.

B, Dia-

hinesis in  Penmsetum schweinfurthii (2n= 14) showing two trivalents (arrows) and four
bivalents. C, Diakinesis in Pennisetum mezianum (2n = 16) showing two trivalents (arrows) and

five bivalents.

P. mezianum showed (2n=16) chromosomes,
which were associated mostly as bivalents at
diakinesis and metaphase 1. Of the 160 PMC
analysed, a maximum of two trivalents per cell were
observed tn 23% of the cells at diakinesis (figure 1C)
and 17% in mectaphase 1. One bivalent was a
nucleolar organizer. Various degrees of abnormali-
ties due to these associations were observed in
subsequent stages of meiosis. Stainability with
acetocarmine indicated that 83% of the pollen
grains were normal.

Darlington? pointed out that the inference of a
basic number in a polyploid series is obviously an
important step in fitting chromosome numbers to an
evolutionary hypothesis. Sometimes the diploid
members of the sertes have disappeared from the
genus. At the same time, most of the “polyploid’
species actually show a diploid-like chromosome
behaviour. Phylogenetic divergence in a large
number of taxa has occurred, because of increase or
decrease from the basic chromosome numbers. Some
notable examples are Frittillaria pudica®, where
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x =13 has arisen from x=12; Eurasian species of
Allium® (x = 8), which originated from the primitive
North American species (x =7); and Zea mays’,
where x = 10 was concluded to be a derivative of
x = 5. A decrease in basic chromosome number has
also been observed in many plants®,

Formation of two trivalents per cell 1n 23% of
cells of P. mezianum and 30% of cells of P. schwein-
furthii suggests duplication of two chromosomes mn
these species. Formation of one quadrivalent 1n
P. schweinfurthii was also reported earlier®. The
occurrence of higher associations in these species
could be attributed to homology to the basic comple-
ment following duplication and differentiation during
the evolution of these species.

Based on the observed higher associations in the
diploid complement of P. schweinfurthii and
P. mezianum, it may be assumed that the chromo-
some complement in Pennisetum has evolved from a
basic chromosome number like x = 5. The occurrence
of a species with x=35 in Pennisetum, such. as
P. ramosum, further supports this view. This is in
agreement with the conclusions of Jauvhar®? and
suggests that P. glaucum is a secondary balanced
species with phyletic basic chromosome number
x=73.

Thanks are due to Mr C. Rajagopal Reddy,
ICRISAT, for assistance in maintaining the wild
species.
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IN work on induced mutagenesis in chillies, a
complete sterile plant was isolated from the M,
population of a fast-neutron treatment (2.6 X 10*%n/
cm?/4.5 min). As there was poor flowering and no
fruit setting in the plant, its meiosis was studied.

Genetically pure and ‘dry’ seeds (moisture content
6.08%) of Capsicum annuum L. cv. NP 46A were
subjected to fast neutron treatment at the Bhabha
Atomic Rescarch Centre, Trombay. The M, popu-
lation was raised from the irradiated seeds along
with control plants. Flower buds of suitable size
were fixed in acetic: alcohol (1:3) and squashed 1n
1% acetocarmine solution.

The sterile plant differed from the control in
several morphological characters (table 1). It was
characterized by delayed flowering. No fruit set was
obtained because of cent per cent flower abscission,

Meiotic characters of the control and sterile plants
are given in table 2. Control plants showed 12
bivalents uniformly at diakinesis (figure 1). In thc
aberrant type, a hexavalent ring or chain was
commonly found in many of 200 pollen mother cells
(PMC) studied; the ring configuration was most
common (figure 2). Only terminal chiasmata were
observed in both the control and the aberrant type.
The meiotic abnormalities included unoriented
chromosomes (14.98% at MI, 2.34% at MII)
laggards (11.26% at Al 2.81% at All), unequal distni-
butions (4.69% at Al, 1.87% at AlIl) and chromosome
bridges (10.32% at Al). Total meiotic abnormalittes
(46.47%) and pollen viability (23.15%) in the stenle

Table ! Comparative morphology of control and sterile
Capsicum annuum

Plant character Control Stenile
Plant height (cm) 380 210
Plant spread {cm) 52.0 20.0
No. of main branches | 2

Leaf size (1 x b of lamina, cm) 4.7 x 3.2 2.2 x 1.8
Petiole length (cm) 2.4 1.1
Days to flowering 80 110
Total no. of flowers formed 200 25
Flower abscission (%) 22 100
Total no. of fruits formed 178 —
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