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Gy, = 32 33 M|, Gy—dot. Jg”,

42 43+
with Jy standing ior gt
As det. [ g, | = 1 G4+ 0, equation (9) mphies
0, G; =0,

(10)

It ts interesting that if any of the three conditions in
(10) is satisfird Rossn tensor 1s ¢continuous across S

respectne ot g, 4a# 0.
The author 1s thankrul to the referee Jor suggsesting

the necessary changezs.

(ﬂ'} G! — 0. {h) Gj — 0 Or (f‘) G_g -
¢lcC.
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Nagour University,
Nagour 440 0]0. Ocrober 10, 1979,
* In case of a scalar )/, =/f,.
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A NOTE ON THE OCCURRENCE OF
TIN-BEARING RARE-METAL PEGMATITES IN
THE BENGPAL SERIES (PRECAMBRIAN),
GOVINDPAL-CHIURWADA-MUNDVAL AREA,
BASTAR DISTRICT, M.P,

THE present note records the occurrence of tin-bearing
rare-metal pegmatites from the Bengpal series. Tin-
bearing  rare-metal pegmatites,  cassiterite-quartz,
cassiterite-silicate and cassiterite-sulphide are the four
main tin-ore associations recognised by Lugovl.

The tin-ore association of Govindpal (18°42:
81 54°), Chiurwada (18-44" :81°53) and Mundval
(18- 39" : 81-56") area of Konta tahsil, Bastar district,
M.P,, 1s placed in “tin-bearing rare-metal pegmatite
association” on the basis of typomorphic trace and
ore elements—Li, Rb, Cs, Be, Ta, Nb, Sn; minerals
present in the pegmatite-clevalandite, quartz, musco-
vite, lepidolite, cassiterite, magnetite, tantalite, spodu-
mene, amblygonite, fluorite, beryl: and their occur-
rence In Precambrian metasediments of the Peninsular
snieid.

The Bengpal metasediments of Precambrian age with
associated basic sills have suffered granite tectonism,
4s seen in the vicinity of Paliam, and emplacement of
pegmalites in the mciabasics®.

Letters to the dior
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The pegmatiies are Slmplc as well as L‘:‘Dmpiex. They
occur m swarms.  Of the many pegmatites occuning
in the area only a few are tin-tearing.

The pegmatites are very irregularly zoned. The
bulk composition of pegmatites 15 lithophilic as evi-
denced from the mineralogy. Tantalum and nio-
bium are present. Apparently, fluorine, along with
other muneralizers (water), are the main transporung
agenfs in the pegmatite process. Sulphides including
stannite are practically absent. Most of the rare-
metal mineralisation (especially tantalum and tin)
1s resiricted to the albite and greisen zones.

The un-beanng rare-metal pegmatites are of hypa-
byssal high-volatile type and weie formcd by the peg-
matitic-pneumatolytic processes.

The author is grateful to Prof. P. S. Agarkar for hjs
guidance during the progress of this werk, Financial
assistance from C.S.I R., New Delhi, 15 thankfully
acknowledzed.
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Jabalpur 482 001 (M.P.).
September 17, 1979,
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OCCURRENCE OF SPIROPLASMAS OF TWO
SEROGROUPS ON FLOWERS OF THE TULIP
TREE (LIRIODENDRON TULIPIFERA L))
IN MARYLAND

SPIROPLASMAS and mycoplasmas boave buen 1cpor.ed
to oceur on tke surfaceus of flowers of hoalthy plents n
naturc'-%, Somc of the spiroplesmas found on
flowers arc scrologically closcly related to a stren
pathogen.c in honny-bees and may induce disczse in
bees in natwic™5%8, QOther spiroplésma stiagins from
flowers are unrclated or only distantly rclated 1o
cach otker and to the honey-bee pathogen®®, At
lcast threc serologically distinct groups have buen
idontificd among the flower-inhabiting spiroplssma
strains®. Spiroplasmas in onc of these groups, the
surogroup II strains have been found on the fowcers
of tulip tree (Liriodendron tulipifera L.) growing in
Mary'and?, wheicas scrogroup I streins have beoen
found only «n flowers of tulip trces growing in
Conngcticut?.  The  geogtaphical  distribution  of
sprioplasma stz ins on flowers of L, fulipi)era has not
Yot been cxiensively investigated; but 1¢sults reporicd
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here indicate that the serogroup II and serogroup 1II
strains can occur on flowcrs of tulip tree in overlapping
goographical rangss.

Durtng May and June 1978 flowers were collected
from hcalthy trces of L, tulipifera growing on the
U.S. Departmont of Agriculture’s Bel(sville Agricul-
tural Rescarch Center, Beltsville, MD. Flowers were
collected in plastic bags without contact with the hands,
In the laboratory, flowcrs were soakecd for 30 min in
5 ml of a sterile culture medium described ¢lsewhere?,
without the contact of the cut tissue surfaces with the
medium, The madium was thon passed through a
sterile 0-45 um (pore diamster) Millipore filter, and
0-2 ml of this filtratc was placed into cach of 4-5 tubes
¢ach containing 5 ml of fresh sterile medium  and
inocubated at 30° C.

Several isolations were also attemoted from honey
bees, as it has becn shown? that spiruplasmas induce
a fatal systomic discase in the bess, Beos were collocted
in sterilized bottles and kept for 30 min at about 4°C
to immobilize them, The honey-becs were then placed
ito sterile medium and cut into two or three sections
and soaked for 20 min., The madium was then
passed through a sterile 0-45 um (pore diameter) Milli-
porc filter, and ths tubcs of sterile medium were
seeded with filtrate and incubated at 30° C.

A color change in the phenol red indicator in the
medium indicated acid production and growth. A
représentative sample of cach culturc was examined
daily at 1250x by dark-ficld microscopy. The
presence of spiroplasmas was readily delermined in
this manncr. Spiroplasma multiplication was detected
after 4 days of incubation, and transfers were
immediatcly made to fresh sterile medium,  Afier
8 to 10 subculturcs, a given isolate was hlter-cloned
three tinmes to ensurg that a purg strain was obtained,
For filter cloning, the culturc was passcd through
a 0-2 um Millipore filter, and agar (1%} medjum was
secded with high dilutions of filtrate. Aftcr incuba-
tion, a single colony was picked from the agar surface
and placed in the broth medium., The process was
repeated twice. The morphology of individual organ-
isms was obscrved Dby dark-ficld microscopy and
shape of colonics on agar medium was cxamined by a
dissccting nMuicroscope,

Spiroplasmas were isolated from 2 of {2 flowsrs and
from 4 of 20 hones-bees. All isolates grew well af
30°, 34° and 37" C. No growth occurred in scrum-fice
medium.  Colonics on scrum comaining agar medium
Jacked a *fricd egg™ shape:; cach camisted of
granular center surrounded by smailer submergod or
surface " satellite ™ colonies, Broth and agar cultures
contained helical organisms with dimensions previously
reported fur spiroplasmas?ii,

An isvlate from a tulip tree flower was designated as
stramn W-B-1, and serological disc growth ishibtion

tests'* were performed to identify the sfrain. No
reaction was observed with antiscrum against the
serogroup 1 strains (Spiroplasma citri) (Maroc, R8A2),
corn stunt spiroplasma (1-747) and honey-bee spiro-
plasma (AS 576), or against the spiroplasma SCrogroup
IT strain 23-6 (the previously isolated Maryland tulip
trec strain), Growth was inhibited by antiscrum
against strain SR 3 of serogroup 111, which indj-
cates the sharing of antigenic determinants between

strain B-B-1 from Maryland and strain SR 3 from
Connccticut,

This brief study confirms that 2 spiroplasma occurs
in honey-bgos in Marvland’. 1t further confirms that
spiroplasmas arc found on the surfaces of flowers of
apparently hcalthy plants’,%%%% and it provides
evidence that scrologically distantly related or un-
rclated spiroplasma strains; e.g., strain B-D-1 and
strain 23-6 can occur on flowers of the same plant
spocies in overlapping geographical regions. It will
be of intcrest to learn more about the geographical
ranges and interrclationships among  spiroplasmas
that occur in flowers. We suspect that spiroplasmas
may be widespread in ncctar-feceding inscets and in

ncetar of flowers in many regions of the world.

Plant Virology Laboratory, V. MUNIYADPPA . *
Plant Protection Institute, R, E. Dayis,
U. S. Department of Agriculture,
MD 20705, US.A., April 20, 1979,
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Effect of d:fferent growth regulators on the internal

structure of leaves

i —

Thickness in p

Treatments Concen- — e e
STUDIES ON THE INTERNAL STRUCTURE OF trations Leal Palisade Spongy
LEMON LEAVES AS INFLUENCED BY PLANT in ppm lamina paren- paren-
GROWTH REGULATORS chyma chyma
Introduction
THE concept of use of different plant growth regulators -
to obtain high=r parcentag: of fruitset and yield is not  Control 206-17 6777 12123
a new one. But th2 success depends on thz nzture of GA 5 228-73 75-81 131-65
growth regilators, its appropriate doses and many . ,
other environm->ntal factors aiong with the plant 10 226-16 61-07  145-30
characteristics like—species, variety, etc. The present 20 206-01 57-17  133:27
papsr envisag:s a report on anatomical studies of 40  238-84 64-74 153-41
lemon leaves as influenced by plant growth regulators,
Marerials and Methods 2.4.D 5 207-68 57-67 127-65
Exparimental moaterials for the anatomical studies of 10 216-97 57-67 137-86
lemon [C. lLimion (L) Barm.] leaves were collected 20 23431 73-11  1372-35
randomly from tha twigs marked for studying the effect
of growth regulators on set and retention. Microscopic 40  214-05 55-83  137-59
studies were mada on the internal structure of the Jeaves
of vartous treatments. The treatments were: NAA 25 220-68 60-84 148-93
(1) GA — 5, 10, 20 and 40 ppm ¢ 21675 74T 125:65
(2) NAA —25, 50, 100 and 200 ppm 100 244-99 65-44 15600
3) 24D — 3, 10, 20 and 40 ppm 200 210-92 64-53 127-92
Leat samples of 1 sq.cm were taken from the central
part of the 3rd and 4th leaves, abcut 0-5c¢m away - B
from the main vein. Free hand sections were made
after clearing (with solutions of CaCl, and K,CO,) SEm & 1-75 031 2:07
and washing. Ths thickness of the leaf lamina, pali- C.D. at 5% 4-36 258 582

sade and spongy parenchyma were msasured sepa-
rately, Measurements were made with ocular micro-
mzter and for each treatment average was made from
20 measurements.

all the treatments caused an increase in the thickness
of leaf. This fact indicates that the growth regulators
under study are effective in stimulating the increase
of cell size of even in the semi-mature leaves of citrus,
Th2 magsurem-=nts of both palisade and spongy paren-
chymatous tissues indicate that while in some of the
treatmsnts ths palisade parenchymatous tissue had
dsvelopzd more, in some other cases, more marked
developmsnt took place in the spongy parenchyma.
It is already known that t! e light absorption potentia-
lity of leaves and photosynthetic activity are partially
correlated with ths internal tissue development of the
leaves; thicker leaves with bztter developed and com-
pact paljsade tissue usually absorb more radial energy
in comparison to thinnet leaves with loose tissue
systems!—3, In addition to this, as chloroplasts are
located in the leaf parenchyma cells, and as the paren-
chymatous cells also act as the storage cells for photo-
synthates at the initial stage, the degree of develop-
ment of ths leaf tissues indirectly effect their photo-
synthetic behaviour and potentiality.

Resulss

Leaf thickness was greatly influenced by the appli-
cation of NAA (100 and 25 rpm), GA (40, 10 and 5 ppm)
and 2,4-D at 20 ppm which as revealed by the separate
mzasurem:nts of palisade and spongy parenchyma,
is mainly due to the higher development of spongy
tissues (Table 1), Different growth regulators influ-
enced th: elongation of palisade parenchyma tissue in
leaves at different concentrations (Ga—S ppm, NAA—
JO0ppm and 2,4-D 20 ppm). These differences are
understandable, as the cell divisions cease when the
leaf is still very small. The application of different
growith regilators affect mainly th= enlargement of
eells, rather than their division,

Disctvsion

Microscopic studies of tissues of the leaves treated
with various growth regulators revealed that almost



