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ABSTRACT

Area.equivalent diameter,perimeter and roundness of the pollen grains were
Audied in seven diploid wild species and (wo tetraploid species of the genus Gossypium,
The size of the pollen grain is correleated with ploidy level and pollen grains of the
etraploid species are larger than diploid species.Significant difference for the above
-haracters were noticed in the pollen zrains of the different species belonging 1o the same
sloidy level. The germinajed pollen grain in artificial medium produced longer pollen tube
it initial period. The relationship between pollen size and breeding value are discussed.
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The successful fertilization involves a matching
genetic system in the parents involved in the gene
regulated stepwise physiological and biochemical
process and intimate pollen-pistil relationship.
Therefore, the biology of the pollen grains is of great
concern to the plant breeders because of its
implication in crop breeding (Mulcahy and
Ottaviano, 1983 ).Studies on pollen grain characters
will be useful to characterise the species, This would
be useful for selection of appropriate species for the
wide hybridisation programme, Campell er.al. (1993)
observed difference in pollen size between diploid
and tetraploid genotypes in Hordeum. But such
studies and its relationship to initial pollen tube
growth has not been previously described in
Gossypiunt. The significance of genetic selection at
the pollen level has been reported for various
qualitative and gquantitative traits in several
compatible plant species (Pfahler ef al,, 1996 ) This
has been associated with difference among pollen
erain containing differcnt alleles at specific loci which
compete in fertilizing the same ovule. The specific
mechanism are not completely understood,but this
competition must be associated with germination rate
and the tube growth at the pollen level as well as
with the genotype of the pistil through which the
pollen wbe grows. Variation for such characteristics
would influence consistency and interpretation of
pollen genotype selection useful for the wide crosses.

MATERIALS AND METHODS

Area,equivalent diameter,perimeter and
roundness of the pollen grains were measured on
seven wild diploid species belonging to different

Pﬂi}r'nnlugy, Gossypium, Ploidy level, Breeding value

genomic group viz.,Gossypium thurberi (D1),
G.armonrianum (D2-1), G.davidsonii (D3-d)
G.gossypioides (D6), G.trilobum (D8) G.iriphylhum
(B2) and G. barbosanum (B3) and two cultivated
tetraploid species, namely, G.hirsutum (AD1) var
MCU-5 and MCU-9 and G.barbadense (AD,) var,
Suvin. The seed of wild and cultivated species were
obtained from the Department of Cotton, Centre for
Plant Breeding and Genetics, Tamil Nadu Agricultural
University, Coimbatore.

Pollen grains were collected from freshly
dehisced anthers by gently squeezing the anthers
on a glass slide containing a drop of glycerol. Then
coverslips were placed over the pollen and slides

" were examined under Leica microscope in ordinary

light (visible light range). The observation were
recorded from atleast 2.5 pollen grains for cach
field. The data were analysed in Q 500 MC Win
software programme,

Studies on in vitre Pollen generation were
carried out using Brewbaker and Kwack (1963)
artificial medium with modified composition
described by Gunasekaran (1997).The polien used
for this investigation was preconditioned.

Pre-conditioned pollen grains of cultivated and
wild species were dusted on a drop of medium placed
on a cavity slide and observed under the microscope.
The length of the pollen tube was measured from the
base (Point of emergence) of the pollen tbe emerged
from the pollen 1o the tip of the pollen wibe and
expressed in microns. The measurements were made
at 5.10 and 15 minutes afier incubation,
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The materials were replicated three times with
five slides per replication, The data were analysed
in completely randomised design (CRD) after
transforming the percent values into angles and
transformed means were compared using Duncans
Multiple Range Test. The slides were photo-
graphed using builtin camera of Leica microscope.

RESULTS AND DISCUSSION

Significant difference among the species
means were found for all the characters studied

(Table-1). The pollen grains of tetraploids had -

significantly larger area, equivalent diameter and
perimeter than that of diploid wild species. Larger
size of tetraploid pollen grains may be due to
increased ploidy level. Bothmer et.al., (1993)
noticed similiar difference in pollen size between
diploid and polyploid of Hordeum sp and attributed
this due to increased volume of the nucleus. The
influence of ploidy Jevel on the pollen grains has
also been discernible in crops like maize (Pfahler
and Wilcox, 1983), rice (Anwar and Reddy, 1980)
wheat and barley (Franke, 1981). Among the two
tetraploid species, G.hirsutum var. MCU-9 had
higher mean area (10960,23 pm?), perimeter
(393.70 p) and equivalent diameter (118.06 pm )
than G.barbadense.

The diameter of the pollen grain was reported

Table 2. [In vitre pollen tube growth of parents in -

artificial medium

Parents ~ Lengih of pollen twbe {) min.
alter incubation

3 10 15
G.rhnrbers 6337 643 G437
(Goarmoitrianum G224 63¥ 633"
G.devidsonfi Hh2" G74e B2y
G.posrypiondes 612" 22} 623}
G.teilobun 6944 T15¢ 7254

G.oriphylim GUER 705° 705"
G.barbosanum 76 | 735 715
. hirsutum var. MCU 5. 788" B06 RO
{5 Joir st var. MCLU'9 765" 794" RO9
G.barbadense var. Suvin 65" XA TR

Iti & column, neans followed by common letters are nol
significuntly different al 5% level by DMRT,

to be influenced by gametophytic genotype in
maize (Johnson ef al., 1976 ). But later it was
demonstrated that the pollen grains diameter is a
fairly stable and highly heritable character
influenced primarly by the genotype of the mother
plant.( Kumar and Sarker,1983). However Johanson
and Bothmer (1994) reported that polyploidy level
alone did not determine the absolute size of the
individual pollen grains in Hordeum. Significant
variation for area, equivalent diameter and
perimeter were also recorded among the diploid
wild species. G.armourianum had significantly
highest mean value for area (7805.87 m?), equivalent
diameter (99.82 m*) and perimeter (335.83 m ) while

" G.gossypioides recorded the lowest value for the

above characters,

The variation among the pallen grain of
different species belonging to same ploidy level

_may be attributable to the differences in the

genome constitution of the species. Hence this
will be a useful parameter for characterisation of
the species. Within the species, variation may
however be attributed to the environment that
prevailed during the development of the pollen.

It has been found that the pollen grain size
was controlled by polygenes which are sensitive
to the environment and pollen diameter was mainly
controlled by additive components followed by
dominance effects with greater influence of
environmental variation in maize (Kumar and
sarkar, 1984) and seasame (pfahler er @/, 1996).
The present investigation revealed that pollen
grain was not perfectly round in any of the species
and the ploidy level did not have any influence on
the shape of the polien grain. However,the shape
of the pollen grain has not been reported to have
any breeding value,

The relationship between pollen grain size and
competitive ability to grow in artificial medium
under /n vitro condition was studied (Table 2 ).
The germinated tetraploid pollen grain grew faster
and prodoced significantly larger polien tube than
diploids. The effect was maximum during the initial
period of. growth and declined thereafter. Such a
correlation would appear logical since larger pollen
grains contain more cnergy reserves for improved
germination rate at initial period. This is in
concurrence with the studies made by Neuffer

“etal (1968) in wheat,
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Thus, the influence nfﬁluidj,r level in the size of
the pollen grain is cvident from the present study in
colton,
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ABSTRACT

Correlation and path analysis was carricd oul using 12 cross combinations of
cowpea in F, and F, zencrations [or nine componenl characters including seed yicld, Number
of branches per plant. number of pods per plant and plant height had positive correlation with
seed yield both at genotypic and phenotypic levels in F, and F, generations. Path analysis
showed positive direet cifects of number of branches per plant. plant height. pod lenath,
hundred seed weight on seed yield in F, gencration while the traits hundred seed weight and
seeds per pods had positive direct effect on seed yield in F, generations. These traits should he
given more emphasis while selecting Tor improvement in seed vield per plant.
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