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palula. The Drosera scheme (12 1II+ 12 I) and
total sterility in the fcrmer, 15 not consistent with
36 II and reasonable fertility in the latter. Thus
A genomes m 1. ereclda and 7. patula do not appear
to correspond exactly as i1s also clear from the
total sterility in F, triploid hybrid. QObviously, the
cenomic formulae, are oOnly approximations and do
not indicate homology/non-homology in absolute
termst. It canmnot be sald with certainty if the
divergence in the prototype T. patula took place
subsequent to its origin or that some closely related
species to _ T. erecfa has been the source of its
A genome. Thus, out of the three genomes of
hexaplcid (A;A, ApAp BpBp), two, though related,
are, however, not able to work harmoniously, and
this amphiploid is a typical segmental allohexa-
ploid in characters in that it possesses, apart
from  Dbivalents, a locw multivalent frequency,
partial fertility (Table I) and segregates genet
cally for parental characters due to inter-
cenomal pairing. QObviously, such a condition is
not stable and must segregate in the direction of
auto- or allo- or stable segmental alloplowdy., Thus,
it must undergo,a period of rigorous selection for
fertility and stability of desired morphological
attributes. This is possible only when heterogenetic
associations get restricted due to loss of large
duplicated loci. The recovery of about 17%

dipicids frem the progeny of amphiploid 7. erecta-
palila 18 not an indication of the phenomenon of
depolyploidy? as it is not a case of enbloc segrega-
tion of Ay ¢r Ap genomes, because the diploid
progeny does 0ot resemble diploid parental spzcies
in morphology or fertility.

The present results tend to indicate that
hexaploidy may not be successful in marigolds,
The highest level of ploidy reported in about 50¢%
of the species® of the genus Tagetes is tetraploidy.
Furthermore. the long course of domestication has
not been able to establish hexaploidy in 7. erecta
and T, patula complex, although there must have been
ample opportunities for the same during the course
of domestication extending for over 400 years,

Our thanks are due to Mr. A. K. Sengupta and
Mr. T, K. Sharma for illustrations.
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HE importance of serological relationships in

characterization and classification of bacterio-
phages including those aflfecting Xanthomonas
oryzae has been emphasized by earlier workersl=s,
Jn India, Rao® isoluted phages for seventy-two
isolates of X. orvzae collected from various parts of
the country and grouped them into fourteen
distinct strans bascd only on their physical pro-
pertics and host range, The present work, there-
fore, was undertahen to  study ihe scrological
behaviour of these phages.

Ma 1T RIALS

Two phages, viz., XOP, 5, polyphagous bacterio-
phage of Indwan origin und OP, a well-studied
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phage established by Japanese workers were used.
Both these phagcs were grown' on 8; strain of
X. orvzae (Cultures of the bacterium and phages were
obtained from Dr. Y. P, Rao, 1.AR.l,, New Delh).

PreparaTION oF Hicit Titrin XOPy, anp OP,

PHAGE S10OCKS

X, ovzae strim 4 was alfowed to grow in P.G.S.
broth having Peptone (1 g). Glutamie acid {(0-5 g)
and Sucrose (10 p) under acrobic conditions in a
water bath (27°-30° Cy provided with reciprocal
viaker arrangements, When the population reached
§ 3% 107 cells/ml, approvimately SO0 phage particles
each of XOPy, and OF, wete alded separately to
euch ml of the bucteriat cultwie,  The number of



/80

plaque forming particles/ml was assayed by the
double layer technique’. The turbidity of the
bacterial culture was found to decline gradually
reaching the maximum after 18 hr of incubation.
The lysed culture (lysate) was centrifuged once at
1,500 rpm for 15 minutes and the supernatant was
collected and kept at 40° C for a week. This was
centrifuged again at 500 rpm for 5 minutes and the
supernatant was stored n a deep freeze after
checking the number of plaque forming units/ml.
The antigens thus prepared were used for the
preparation of antiserum.

PREPARATION OF ANTISERA

Three rabbits (1-3 kg each) were Inoculated by
cach of the two phages (XOP,, and OP,) intra-
venously in ear veins at the rate of 2-5ml of
phage (10'9 plaque forming units/ml). Seven
imnjections were given on alternate days. Four days
after the last injection, five ml of blood were
collected from ear-marginal vein and heart of each
rabbit. The blood samples, in petrolatum-lined
centrifuge tubes, were left to clot at 37° C and
then in a refrigerator overnight. The remainmng
fluid was centrifuged at 500 rpm for 5 minutes,
the supernatant was held at 56° C for 10 minutes
{o remove non-specific inhibitors. This was then
filtcred through sterile sintered glass filters. The
antisesrum thus obtained was stored in screwcap vials
at 4° C for further studies.

SPOT NEUTRALIZATION TEST

Employing the antisera of OP,, and OP,, the
serological relationship between these and five
others, viz., P4, P5. Py, Pyy and Py, (having narrow
and wide host range) were tested. A mixture of
0-1ml of phage suspension (250-300 particles/ml)
and 1:0ml| cf the host-bacterial suspension was
added to Sml of molten PGSA medium (contain-
ing 15% agar) and poured over a primary layer
of 2-0% plain agatr in petriplates. After the top
layer solidified, drops of specific antisera were
placed, by means of a pipette, on previously marked
places. In homologous systems, plagques failed to
appear in the areas covered by the antiserum and
instead, the bacterial growth occurred. The results
are given in Table I.

From the results, it i1s apparent that all the six
Indian phages tested were found to be serologically
rclated to the OP, phage which 1s of Japanese
origin. It is inferesting to note that all the Indian
phages, tested here, included strains with wide as
well as narrow host-range., Yet it i1s difficult to
exclude the possibility, of serotypes of OP,, OP.%
and OP, h, or any other hitherto unidentified
phage of X. oryzae not occurring in ‘India unless a
large number of Indian isolates are examined.
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TABLE 1 _
Serological relationship amongst strains of phages

of Xanthomonas oryzae

Reactions
Phage _— - —— ——
strains Normal/ OPg XQP14
serum antiserum antiscrum
‘XOP:; _— + _[_
XO0P, — - +
XOPla - -t +
XOP_L[ — -} A
XO0P;, - “t- T
OP, — - +

+ Plaques failed to appear indicating -+ ve¢ neutra-
lization, — Plagues appeatcd indicating —ve reaction.

*XOP; was grown on S, strain of X. oryrzae
while the others were grown ¢n 8, strains in which
both XOP,; and OP, phages produced smualler and
solid plaques.

Another important information available from this
study is that serological reactions of the phages
are not related to their host-range. Between XOP,
and XOP,, which are serologically alike, the former
was specific to a single strains of X. oryzae whereas
the latter had a very wide host-range, typing all
the ten strains of the bacterium and even other
species of Xanthomonas. Thus, serological typing
of phages of X. oryzue alone would offer little
prospect of tracing the source, origin and move-
ment of the Indian strains of the bacterium from
one rice locality to another or identify the distri-
butional pattern of the bacterial disease 1 an
epidemic year within the country. Lack of correla-
tion between serological reactions and host-range
specificity among wild type related even phages of
Escherichia colt has been reported by Yadava,
Chandra and Gupta®.
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