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Table 2. Allelic frequency with standard errors of concerned genes 1n the gene pool of the population

surveved

Populations
Brahmin Kayastha Rajput Bania Miustim
p C28+ (G012 0300010 0380018 G194 0015 G 07 £ 0 005
q 0210016 013 £ 0.015 0.31 £ 0 016 036 (0023 0160 018
I G51+0020 057+£0021 031 0018 04510017 0770012
D 0900016 100£0053 086+0018 086+0020 080 %0021
d 0100016 0 000053 0140018 0140020 (3.20+ 0 021
T 047 +0026 0.47 = 0025 044+ 0026 041 x0.290 042+ 0 026
t 053+0026 0 56 0 026 059+ 0290 0570026

0 530025
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Table 3. Estumate of Nei's measure of genetic distance () among
five popuiation groups of Purma, Ethar

Brahmin Kayastha Rajput Bania
Kavastha 0 0071
Rajput 00193 00382
Bania 00131 0 0324 00184
Muslim 0 1360 01388 0 1927 0 1400

population on the basis of their ability to taste PTC have
veen classified as tasters and non-tasters. The distri-
bution of PTC among the Brahmin, Kayastha, Rajput,
Rania and Muslim was bimodal. The anttmode 1n them
hes between the solutions nos 5 and 6. The frequency of
non-tasters gene in all the five populations was high
(Table 2).

Genetic distance can be regarded as a function of the
difference in gene frequencies. It is simply a tool to
investigate the relationship among a set of population,
but it may not necessarily establish any exact phylo-
genetic relationship among them®. Besides, the genetic
distance is used to measure the degree of gene
differentiation among local populations and sometimes
it can be related 1o geographic distance, linguistic
differences or historical pattern of migrations of
populations and thereby one can study the mechanism of
microevolution’”. Out of several so-called ‘genetic
distance’ measures available in the literature, the one
proposed by Nei® has been employed in the present
study, since it has a biological meaning. In the present
study the lowest genetic distance (D) (0.0071) has been
observed between Brahmin and Kayastha and highest
(0.1927) between Rajput and Muslim (Table 3 and
Figure 1). From the genetic distance (D) of the
population surveyed it is quite clear that there are two
main clusters 1.e., one for Muslims and the other for
non-Muslims (Rajput, Brahmin, Bania, and Kayastha).
In spite of common ancestry Musiims form a separate
group which might be due to consanguinity, Further on
the basis of genctic distance 1t may be concluded that
the Rajput, Bania, Kayastha and Brahmin differ from
cach other in their gene pool.
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Cytophotometric DNA estimation in
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In sitte DNA amount in eight species of Luzula is
quife constant, ranging from 5.89 to 7.77 pg. The
chromosome number in these species ranges from
diploid 2n =6 to polyploid 2a = 48. Evolution in
these species has probably been due to transverse
fragmentation of chromosomes as well as polyteny.

THE species of Luzufa do not have a centromere of the
normal type in their chromosomes. The ceatromere 1s
diffused or of multipolar type!. This choracteiistic of
Luzula spp makes it an interesting case in the study of i
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sitw [INA content as associated with polyplowdy. With
this in mind. eight species of Luzula with chromosome
number ranging from 2,7 =6 to 48 were subjected to
cxtophotometric analy sis.

Seeds of Luzula elcgans, L. campestris, L. nivea, L.
pediformis, L. Tuswloides, L. spicata, L. pedemontana
and L. swdetica were germinated aseptically. The
method for ¢ytephotometric DINA estimation 15 based on
the application of Feulgen reaction for microscopic
focalization and quantitative cytochemical determination
of deoxytibonucleic acid by ¢ytophotometry2-7,

For cytophotometric DNA estimation in Luzula
species. root tips were cut into 2 mm segments and fixed
in Newcomers fluid for an hour. The optimum hydro-
Iysis time grving maximum staining of nuclear DNA was
20 mun at 60°C in N HCIi. The root tips were washed
and stained in Feulgen solution prepared from BDH-
Gurr basic fuchsine (No. 42510). Maximum stainability
was obtained afier an hour at 20°C. Stained root tips
were squashed in a drop of 45/propionic acid. From 50
metaphase plates 4C nuclear DNA was estimated. A
Lietz Wetzlar Aristophot with microspectrophotometer
was used for all quantitative cytophotometric determi-
nations in this study. All DNA measurements were
accomplished using Feulgen cytophotometric procedure
employing the single wavelength 550 nm method®. All
values recorded as arbitrary units were converted to
absolute picogram values by using Van’tHof’'s? 4C
nuclear DNA estimation of Alfium cepa as a standard.
Statistical ¢ test was carried out between the mean
nuclear DNA values obtained in the eight Lucula
specles.

The 4C DNA values show an extremely narrow range
from 5.89 to 7.77 pg, although the range of chromosome
number is quite wide from 2»n = 6 to 48 (Table 1). The
six-fold increase in chromosome number is associated
with only 1.3 times increase in DNA amount. Mello-
Sampayo'® considered the haploid #=3 to be the
ancient and original species from which the rest of the
Luzula species are derived. Hence, L.elegans 1s a
diploid species with 2an = 6 chromosomes and the rest of
the seven species are polyploids. Statistical ¢ test
between the 4C DNA values of all the polyploid species
studied here has been made with the diploid L. elegans.

Table L. In sitr DNA amount and chromosome number 1n Luzula sp.

Except L. spicata, all the others show a non-significant
difference with L. elegans (Table 1). This difference in
DNA content indicates that the type of polyploidy found
in Luzula species is attained by transverse fragmentation
of chromosomes instead of by multiplication of the
chromosome sets in the nucleus, since a high chromeo-
some number 1S reached without any increase in
chromatin mass or chromatid length!!. The diploid L.
elegans has much longer chromosomes than the poly-
ploid species!l. The chromosomes of Luzula spp have
diffused centromere so that the centromeric function is
distributed all over the surface of the chromosome.
When such chromosomes are broken into pieces, each
individual fragment seems to have similar characteristics
as the intact chromosome!2.

Similar centrometric behaviour is present in certain
algae, mosses, fungi and 1n the invertebrate Ascaris
megalocephala. Polyploidization by fragmentation of
chromosomes and not duplication has been termed
‘agmatoploidy’ and can be detected by cytophotometric
studies!%#13. In the present study cytophotometric
analysis confirms that agmatoploidy has played a role in
the evolution of Luzula species. Despite polyploidizat-
ion, the nuclear DNA amount remained nearly constant
during evolution of Luzula species because the increase
in chromosome number is due to fragmentation of
chroinosomes accompanied by a concomitant decrease
in chromosome size. However, agmatoploidy is not the
only cause of speciation in Luzufa species. The
significant difference in 4C DNA content between L.
elegans and L. spicata indicates that in addition to
fragmentation, duplication of chromosomes has also
taken place. Within the tetraploid Luzula species sigm-
ficant difference in DNA <content has been noted
between L. campestris and L. luzuloides which could be
due to differential polyteny!4, Thus cytophotometric
DNA estimation indicates that evolution in Lucula
speciecs has been accompanied mostly by transverse
fragmentation of chromosomes as well as duplication

and poiyteny.

Spectes of Chromasome 4C DNA per !
Luzuia pumbes (2n) cell £ sem (D2 ) value
L elegans 6 617045 -

L. campesir:s 12 589 +029 0523
L nivea 12 605%028 0226
L pediformis 12 646 £0 24 0 569
L. huzulowdes 12 703 +£0.22 1717
L spicaia 24 777+028 3019
L pedemontuna 30 700025 1632
L sudetrca 48 6 88+0 28 1 339

*Sigmaftcant (£ <0 035)
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An ancient Egyptian pregnancy test
extended to cattle

T. Veena and R. Narendranath
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Based on clues provided in papyrili from ancient
Eeypt (21002204 BC), we attempted to devise a
simple test to diagnose pregnancy tn cattle. The test
relies on the differential respounse in germination and
shoot growth of wheat seeds to the urine of pregnant
and non-pregnant cows. QOur results show that
germination and shoot growth of wheat seeds were
suppressed by the urine of pregnant cows and this
persisted for 2-3 months after parturition. However
the urine of non-pregnant cows did not cause such
inhibition. dSuch a differential response was mnot
found to be due to pH. We suggest that these resulis
would be important in developing a simple test fo
diagnose pregnancy in cattle,

IN a set of papyrii brought by Flinders Peterie to London
during 1898 from excavations of Kahun in Egypt, there
are details of several gynecological diseases and the
diagnostic tests apparently being practiced during
2100-2200 BC} One among these suggests that the

germination response of barley and wheat seeds to
woman’s urine could indicate the state of her pregnancy
and even the sex of the growing foetus. Tt is stated that
the germination of seeds and shoot growth of both the
species serve as a positive test for pregmancy and a
relatively enhanced growth of barley suggests female
sex and that of wheat male sex!.

Though there has been an attempt in the past to test the
validity of this ancient practice!, results are neither clear
nor well known. We were prompted to extend this test to
diagnose pregnancy in cattle and hence the present
study.

Urine was collected from pregnant (n =9) and non-
pregnant (n = 15) cows between 0630 and 0830 hrs from
the UAS Dairy, University of Agricultural Sciences,
Bangalore. The pregnant cows were those that tested
positive for pregnancy by rectal examination 40 days
after insemination. The mnon-pregnant cows were
grouped into (a) those that had calved within the past
three months and (b) those for which at least three
months had elapsed after parturition. These two groups
were not inseminated after their last parturition. Five ml
of diluted urine (1 ml urine made to 5 ml with distilled
water) was added to each petri dish containing 15 wheat
seeds; four such petri dishes were maintained for each
cow and the percentage germination was recorded after
two days and shoot growth after five days. A control
agroup was maintained using distilled water. The pH of
the diluted urine samples was also determined by a
digital pH meter.

The germination and shoot growth of wheat seeds
treated with cow urine reduced significantly compared
10 those treated with water {Table 1). However, the
urine of the pregnant cows suppressed the seed
germination (46.48%) and shoot growth (0.93 cm)
significantly more than that of the group (b} ofsnon-
pregnant cows (75.04% and 4 cm respectively). Urine of

Table 1. Germmation (%) and shoot growth (cm) of wheat seeds treated with water, ufine of
pregnant and of non-pregnant cows The pH of the urine of these cows is also provided?

Germination (%) Shoot fength (cm) pH
Treatments n Mean SE Mean SE Mecan SE
Water 13 87 708 5> 13 6 432 Q0 34 6 95" 473
Urine
Pregnant cows 16 46 48° 4 24 0.93b g 83 r s 0.4¢
Non-pregnant 7 75 40° 6.99 4 00° 047 7 08* 037
( > 3 months
elapsed after
calving)*
Non-pregnant 8 49 51® 6.54 1,270 0 44 7.30" 039
{within 3
months after
calving)**

* group (b) in ihe text, *¥ group (a) n the text, ¥ values with same superscript are not significantly

ditferent (one way analysis of variance)
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