“'INVESTIGATIONS ON VASCULAR BROWNING
. IN THE ROOTS OF ROOT (WILT) DISEASED
COCONUT (COCOS NUCIFERA LINN.)
VASCULAR browning/discolouration in. plant parts
-has beea teported as a characteristic symptom of certain-
.Plant diseasesl 2, Roor (wilt) disease of conconut is of
uacerain etiology buc suspected to be pathogenic in
natured.  Barlier investigations have shown that in
. *Ppacently healthy roots of diseased, and, apparently

healthy palms of root (wilt) affected area, vascular

browning occurs in the order of 20 to 88% and 20 1o
35% respectively, which did not exist in the 100ts
of palms from 'a healthy aread-V, These observations
merit  consideration since emphasis . was given by
coconut  research  workers in  the past to isolate
pathogens from vascular tissues. showing browning,
The browning or discolouration of rtissues when
they are cut and exposed, can be attributed to auto-
oxidation and increased activity of oxidising enzymes
, 10079, Detailed studies were, therefore, undertaken
to ascertain the occurrence of vascular browniag, its
" nature and extent in the roots of coconut palms.
Apparently healthy (AH) root tips from different
depths of the soil and discances were collected during
fainy and summer seasons from 25 palms of healthy
area and 47 apparencly healthy (AH) and 65 diseased
palms of diseased area, belonging to West Coast Tall
(WCT) variety of coconut. The condition of palms
Wis judged on the basis of symptoms described by
Radha and Lal'o, I tocal, 476 root tips consisting of
100, 146 and 230 roors from hcalthy, appareatly
healthy“and diseased palms respectively were examined.
Root tips (about 10cm length) were cuc and kept in
water and antioxidant solution (27%, ascorbic acid/
mercaptoethanol) separately in the field ' ieself. They
were soon brought to che laboratcry and splir tongi.
tudinally into two equal halves, cleaned and transferred
into witer and anti-oxidant. About one cm length
including root cap was discarded from root tip. Free
hand sections, from 2-5 cm of root tip were cut in
respective solutions and examined immediately under
microscope.  Apparently healthy oot tips kepe in
water/antioxidant for about half an hour on critical
cxamination when showed any external lesions, were
not considered as AH and discarded.

Microscopic examination of root-sections, immedi-
ately after sectioning in water or antioxidant did not
teveal vascular browning in any of the roots collectsd -
from healthy, AH and diseased palms (Table 1). In
water, after the lapse of about 2 minutes, most of the
sections showed general very pale browning. The root
sectioned in water when kept for about 5 minutes and
more, ‘showed browning of all the tissues including
vascular ones.  But sections in antioxidants” did not
produce any such discolouration. Thus browning of
toot tissues. sectioned i water is not . original but
only an after effect caused by oxidation.

Aatioxidant prevented further browning of tissues
but did not remove stationary discolouration, Experi-
ments revealed that the superficial browning of tissues
developed in water due to oxidation is removed by-
repeated washing in wacer followed by antioxidants

—



TABLE ]

Qbservations on browning of vascular region in roots of coconut (Cocos nucifera Linn.)

Roots showing vascular browning

Immediately alter 5 Minutes and moic after

‘ Number  Number of Sectioning Scctioning
Condition of of roots
Paims palms examined - Vascular region Vascular 1egion
Water  *Antioxidant  Water  *Antioxidanl
Healthy 25 100 ° nil nil 100 nil
Apparently healthy 47 146 nil nil 146 nil
Diseased » 65 230 nil only one 230 only onc

* 29/ ascorbic acid or mercaptocthanol.

but original discolouration of tissues was not removed,
This is evident by certain exceptional observations,
where irrespective of the condition of palms three
roots, out of 476 roots examined, showed non-
specific  discolouration in both watef -and antioxi-
dants. One root-section had dark walls in two to three
cells between largest metaxylem and the second had
general discolouration of an entire section. In the
third root non-specific  discolouration/browning  was
noticed in the stele of one of the sections in antioxi-
dant. But the remaining section of the same root
cither in water or antioxidant did not show browning.
This further proves that original brown colour of
tissues is not washed off by antioxidant solution but
it helps- in understanding natural discolourations of
tissues. }
These results bring out that vascular browning does
not exist in sitw in externally healthy roots of disea-
sed palms to any significant level. In the present
studies, particular care was taken in selecting appa-
rently healthy roots and reducing the chances of mecha-
nical injury, foldine of roots and auto-oxidation and
completing sectioning and microscopic examination in
shortest time. » These might be the reasons that the
roots sectioﬁd"in water too did not show wvascular
browning in this investigation.
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