SCIENTIFIC CORRESPONDENCE

cient C sequestration in some forests,
observed recently®. Increased C sequestra-
tion due to N fertilization and soil faunal
activities may control further C sequestra-
tion as a feedback, by means of increased
root exudation’ and consequent incorpora-
tion of available N into the soil. Such
control mechanisms could act as signalling
systems to induce litterfall, etc. for im-
proved efficiency of the ecosystems’
functioning.

It is warned that the large-scale use of
nitrogen-based fertilizers to boost the
capacity of C sinks could actually increase
climate change by releasing other green-
house gases, particularly N,O (ref. 1). This
may be overcome by proper timing of the
fertilizer application with the litterfall and
turnover patterns, because soil-surface

litter cuts down soil N,O emission consid-
erably®. In addition, environment-friendly
fertilizer formulations could also contrib-
ute to this®. In conclusion, litter turnover
and root exudation extensively modify soil
N availability to plants and microbes in
terrestrial ecosystems. Therefore, those
factors determine C sequestration and open
a room to increase the C sink strength of
the biosphere. It is recommended that
these basic parameters should be incorpo-
rated into computer simulations for reduc-
ing uncertainties of their predictions.
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Female sex-associated RAPD marker in pointed gourd
(Trichosanthes dioica Roxb.)

Pointed gourd (Trichosanthes dioica
Roxb.), a perennial vegetable crop is
cultivated widely in West Bengal, Bihar
and Eastern Uttar Pradesh. It is one of the
most nutritive cucurbit vegetables highly
used in India due to its availability for
about eight months in a year. Pointed
gourd is morphologically distinct from the
other cucurbitaceous species due to its
well-established dioecism (Figure 1) and
vegetative means of propagation.

In the plant kingdom dioecy is found
only approximately in 4% of the angio-
sperm. Dioecism has arisen independently
in different families and genera, and sev-
eral distinct genetic mechanisms regulat-
ing dioecy have been found in different
plant species. In contrast to the situation
found in most animals, where highly
differentiated sex chromosomes typically
control dioecy, chromosomal heteromor-
phism is the exception, rather than rule in
dioecious plant species. The presence of
sex chromosome has been claimed for
some dioecious angiosperms, but only in
few cases have these claims been docu-
mented®”. More often the sex ratio in
dioeceous plant species is controlled by
the expression of allele at one to several
locit. In T. dioica, the male and female
plants strictly maintain their respective
sexual phenotypes. This indicates clear
genetic basis of difference between male
and female individuals of this species.

Pointed-gourd breeding programme has
recently been initiated to develop new
cultivars. Dioecy represents an inconven-
ience in pointed-gourd breeding. Currently
there is no method for distinguishing
between male and female plantlets prior to
flowering in 7. dioica. A method to deter-
mine the gender of plants before flowering
would facilitate breeding and selection, by
enabling screening for gender at an early
stage, thereby simplifying the breeding of
male and female plants for different objec-
tives, and saving time and economic
resources. Hence the present investigation
was carried out to understand the molecu-
lar basis of differentiation between male
and female genotypes based on RAPD
markers.

The plant material for this study com-
prised 16 female and 4 male accessions of
pointed gourd. The materials were col-
lected from isolated parts of Bihar and
West Bengal and grown at the Research
Farm in our institute. Young leaves col-
lected from a random sample of ten field-
grown plants from each accession were
used for DNA extraction. Leaves were
harvested and immediately stored at
—80°C until total genomic DNA was
extracted, using the protocol of DNeasy
plant mini-kit (QIAGEN). The DNA
concentration was estimated with UV/VIS
spectrophotometer (Lambda Bio20, Perkin
Elmer, USA). The DNA concentrations
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were rechecked by visual assessment of
band intensity in comparison with Lambda
DNA of known concentration using 0.8%
agarose gel. Bulk samples were prepared
by pooling equal amount of genomic DNA
purified from 10 individuals of each acces-
sion and aliquot from these combined
samples was used for PCR reaction

DNA amplification was performed
using a thermal cycler (Perkin Elmer,
Cetus) programmed to 1 cycle of 4 min at
94°C (initial strand separation) followed
by 40 cycles of 1 min at 94°C (denatura-

Figure 1.

Photograph of male and female
flowers of pointed gourd. a, Male flower; and b,
Female flower.
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