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through natural outcrossing is zlso borne our by
the present study.

The authors are grateful to Dr. G. S. Randhawa,
Director of the Institute, for the encouragement and

keerr jneerest in this work.
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THE ROOT-KNOT NEMATODE ON GLADIOLUS
FROM INDIA

DURING a sufvey of plang parasitic nernatodes under-
taken during 1977-78 at the Experimental Station, Indian
Instirute of Horticulrural Research, Hessaraghatta,
Bangalore, it was observed that the root-knot nematode,
Melosdogyne incogrita (Kofoid and White, 1919) Chit-
wood, 1949 was commonly associateq with glandiolus
(Gladiolus spp.) causing heavy root galling. Numcerous
aduls females and egg masses of the root-knot nematode
were observed by discection of the root galls.  The
infested plants were stunted in growth, with chlorotic
foliage and short and rhin floral stalks.  Desides
invading roots, the nematode was also found on
daughter corms and . cormels which develop after
flowering. ‘The nematodes may survive in corms and
cormels which are used as planting material and may
serve as source of inoculum for next s€ason and dis-
persal of the nematode t0 newer areas, Fowur varleties
of gladiolus, ¢iz., Blue lilae, Cherry blossom, Jowagnar
and a hybrid were found infected with A, incogniza,

Root-knot nematode infestation on gladiolug had
been reported from octher countries (Minzl and
Overman®). This is the #frst repoce of the
occurrence  of root-knor nematode on field grown
gladiolus from India.

Thanks are due to Dr. G. S. Randhawa, Director,
Dr. §. S. Negi, Senior Geneticist (Floriculiure) and
to Dr. V. G. Prasad, Senior Entomologist, for their
keen interest in this study.

P. PARVATHA REDDY.
D. B. SINGH.
V. R. Rao.

Indian Institute of
Horticulrural Research,
255, Upper Palace Orchards,
Bangalore 560 006, India,

September 30, 1978,
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ANOMALOUS SECONDARY THICKENING IN
THE ROOTS OF PACHYGONE OVATA MIERS,

ANOMALOUs secondary chickening, by the formation
of supernumerasy rings of cambium, is knowa t0 occur
in the stems of some of the climbers of Menis.
permaceael but the pature of the secondary thickening
in the roots of sCch plants remains practically un-
investigated, Pachygone ovata exhibits anomalous
secondary thickening jn the stem but its root anatomy
has not sO far been investigated. As such 2 study of
the anatomy of the root is reported here.

The root is diarch and each of the exarch primary
xylem groups domprises usually three elements (Figs.
1, 3). Secondaty thickening commences normally as
in dicotlydonous roots hy the formation of a cambium
and forms secondary xylem towards inside and

1-3, Fig, 1. T.S. rooc of Pachygone ovala

FIGS,
(Diagrmmatic), X 10. Fig, 2. A parenchymatous cell
showing starch. grains and raphides, X 160. Fig. 3.
Diarch and exarch primafy xylem, X 160, (Ca-
cambium ; Co—cork; Px—Primany xyvlem ; P-Phloem;
$—scletenchyma ; X-xylem,)
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secondary pholem towards outside which lies on the
same radivs. However, the larger strands of xylem that
are so formed meet at the centre of the stele and merge
with the primary xvlem and give 1ise to a stellae
appearance while the smaller xylem s:ttands do nOt meet
at the centre of the stele. The vascular strands that ate
formed are imbedded in the parenchymatous cells that
are formed also from the cambium and the parenchy-
matous cells are elongated radially.

In thicker roots successive rings of cambium arise
outside the normal cote Of vascular tissue and each
cambial ring produces collateral strands of xylem and
phloem imbedded in the parenchyma (Fig. 1), In some
of the xylem vessels tyloses are formed and abundant
star'ch grains accumulate in the cells of the parenchyma.
The presence of diystals of calcium oxalate int some of
the parenuchymatous cells is a common feature (Fig. 2).
A ring of sderenchyma encitcles each ring of vascular
tissue. In the peripheral pare of the root, a phellogen
arises and forms cork to the exterior and one oOr two
layers of phelloderm to the interior.

The anomalous secondary thickening thae is described
above could also be observed in the roois of Tsliacors
acuminate, Miets, and Cissampelos periera, Linn,

Thanks are due 10 Dr. C. R. Metcalfe for helpful
suggestions, to the U.G.C. for an honorarium and to
the authorities of A.N.R. College for facilities.

Department of Botaqy, B. S. M. DuTT.

A. N. R. College, Gudivada,
October 5, 1978.

1. Metcalfe, C. R. and Chatk, L., Arnatomy of the
Dicotyledons, Vol, 1. Oxford, Clardadon
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A FREAK IN THE ANATOMY OF
SANDALWOOD (SANTALUM ALBUM LINN))

DURING the course of examining the smuggled bute
seized sandal billets (Sewtalum album L.) and the
residuary stumps remaining on the field in  sandal
forests, the author had the opportunity of cutting a
large number of wood scctions—transverse, radial and
tangential—of several billets and stumps, preparing
their microslides and examining them under microscope.
During a re-examination of one of the slides prepared
in 1959, (No. R-3-B) of the Shikaripur Police $Sadion
sandal case, a huge mulii-seriate mealullary ray was
obscrvel in the  tangCotial  section, wide Fig, 1.
It ss having 6 ccls in widih 1n che middle and
200 » wide, the cells being alternattly and ircegulacly
arrangod, In heighe there  are approximately 35 cells,
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measuring 840 x. According to Pearson and Brownl,
sandalwood rays are “1-2 seriate, heterogeneous, the
largest 25-30 & wide, and 12 plus  cells and 200 plus
# high (max. 18 cells and 335 #)”, and s0 the medul-
laty ray wunder report does not conform to ¢his
description, It does not either agree wi h the description
recorded by Metcalfe and Chalk®. I is, therefore, a
freak ray which is manly times wider and higher than
the normal rays around it. The walls between the ray
cells are abnormally thick. A few of the ray cells are
several times bigger than the normal ray cells. Amidst
the normal rays, this freak looks like a huge giant,

Fic. |

The author is grateful to Dr. Syamsundar Joshi of
Botany Deparument, U.A.S., Bapgalore, for his valuable
suggestions.,
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