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CALLUS INDUCTION AND GROWTH IN TWO
VARIETIES OF CYMBOPOGON NARDUS (L.)

RENDLE (CEYLON CITRONELLA)

IN this note, the effect of different auxins on callus
induction and sub-culture in two varieties of tle
Ceylon Citronella Cymbopogon nardus (L) Rendle, is
communicated. This report is first of its kind in
Cymbopogon; the two varieties studied are C. nardus
var. nardus (2n = 40) a cultivar and C. nardus var,
confertifiorus (Steud) Stapf ex Bor (2n = 20) a wild
farm‘:*.

Seeds, entire seedlings, root and shoot segments of
the seedlings and also, of the tillering plants werz used
as the source material for callus induction. Tre
material was surface sterilizcd with 0-1%, HgCl. for
five minutes, rinsed several times with distilled water
and transferred to the culture media. Murashige and
Skoog®* (MS) medium supplemented with different
auxins, individually and in combination with kinretin
(KN), was used. The pH of the medium was 5-8 and
gelled with 1€, w/v Difco becto-agar. All tre cultures
were maintamed at 23° + 2° C and 60-709/ R.H. under
alternating conditions of light and darkness.

For the sub-culture studies calli were first initiated
from the seeds on MS medium with 5 mg/l of 2,4-D
and 0-4 mg/l of KN. Calli weighing 15-20 mg were
mcubated in the media containing different concentra-
tions of the auxin with or without KN. The average
fresh weight increase for a period of 30 days was
recorded,

Callus was induced from the seeds, entire seedlings,
shoot sections of the seedlings and the nopdal regions
of the stem, at 1-15 mg/l of 2,4-D. Callus was also
induced, along with the roots, from the cultured seeds
at § mg/l NAA. TAA (5 & 50 mg/l) failed to induce
the callus even with added KN (0-4 mg/1). Root
explants failed to respond to either of the auxins. KN
alone could not induce the callus; however, it enhanced
callus induction in combination with 2,4-D.

Callus was induced from tle mesocotyl region of
the seeds (Fig 1); waile, in the seedlings, callus was
initiated at the stem tip, mesocotyl and on the root
(Fig. 2) and subsequently callusing extended to tre
entire seedling axis. The growth of the callus from
the stem tip was 2-3 times faster than that from the
mesocotyl or the root. The shoot sections of the
seedlings produced callus only at the apical meristem
(Fig. 3).
only callus at the nodal regions (Fig. 4).

The callus thus formed bas been sub-cultured in the
medium containing 2,4-D, after isolation from the
primary explants (Fig. 5). Tbhese calli are grown for
12-14 months and even afier sub-culturing 8-10 times,
the callj have maintained a sicady rate of growth,
IAA and NAA failed to support good callus growth
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The stem buts of the tillering plants produced
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in sub-culture. 2,4-D was found to be essential for

the sub-culture of tre callus without redifferentiation

of the shoots and the roots. In both the varicties of

the Citronella grass, the mzximum proliferation of

the callus occurred at 1 mg/l of 2,4-D with 0-2 mg/1
of KN. Higher concentrations of 2,4-D, Fowever,
reduced tre callus growth.

The callus, when transferred to auxin-free medium,
differentiated many shoot and root primoidia that
developed into leafy shoots and roots respectively
(Fig. 6); many roots also differcntiated from the bases
of the shoots.
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riGs. 1-6, Figs. 1-4. Callus inauction trom the sewds
(Fig. 1), seedling (Fig. 2), shoot explant (Fig. 3),
and the stem bits (Fig. 4) of the Ceylon Citronella
on the MS 4 24D. Fig. 5. [Isolated zallus in
thbe sub-cultuie on the MS 4 24D, Fig. 6. Plant-
lets regenerated from the callus tissue on the auxin-
frez medium. (st—stem tip, ml—mesovotyl, r—io0t,
c—caryopsis remmant. Note—Figs, 1, 3 and 4 of
C. nardus var, confertifiorus. Figs. 2, 5 and 6 of
C. nardus var. nardus.)

Studies conducted on the two varicties of C, nardus
differing in ploidy, clearly establish that as in tlhe otler
grassesi 10 2.4 D is the most eflective aunin for both
the callus induction and the sub-culture, in this grass
also. Tn both the varwties of Coylon Citvonelly, 1AA
failed to induce callus, suggosting the prexence of a
stronger IAA-Oxidase system in this non-ccreal, i.e.,
aromatic grass. Induction of the callus, only from
the roots of the intact secdlings indicates the nexd for
endopcnous factors, C. nardus behaves sinular  to the
cereal grasses® in the regencration of tle entae plant
from the callus culiure, in t1 ¢ absence of aunins or
at low levels of TIAA or NAA. The success oblained
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in culturing the callus from the sceds and the explants,
and the regeneration of the whole plant, en the specific
medium is quite useful in the rapid clonal multiplica-

tion of this important grass.
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REACTIONS OF AZOSPIRILLUM TO CERTAIN
DYES AND THEIR USEFULNESS IN
ENUMERATION OF THE ORGANISM

REACTIONS of bacteria to various dyes have been
studied by several workers and their differential res-
ponses made use of, in formulating useful selective
media~4, In the context of the potential use of
Azospirillum brasilense as a bacterial fertilizer™?, it
became necessary to evolve methods for its quantitative
enumeration in inoculated cultures and cartrier
materials for effective quality control. With this aim,
tre reactions of Azgspirillum to certain acidic and basic
dyes were studied and the results are discussad
here,
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Solid sodium malate medium of Okon et af® contain-
ing ammonium chloride was mas’e use of in the present
study with slight medifications. Tre phosphate buffer
portion of the medium was made in Falf of the total
velume (not one-tenth as sugsested by the autbors)
required and also contained 2ncugh agar for solidifica-
tion of the total volume (2%4). Minerals were dissolved
in the remaming half, autocleved separately and mixed
with the agar at the time of plating. Required
concentrations of the respective dyes (Table I) (stock
solution in 50%/ alcohol suitably diluted with distilled
water) were sterilized separately and added to the
medium psior to plating,. The pH of the medjum was
maintained between 6°5 to 6°8. Incubation tempe-
rature was 35°C.

The usual pour plate method, involving the addition
of serially dyluted suspension of tie culture to molten
and cooled agar, resulted in trhe formation of innu-
merable minute colonies of Azespiridlum, partially
embedded 1n the medium due perhaps to its micro-
aerophilic tendencies, On the otter band, spreading
the diution evenly on the solidified agar led to the
formation of well-defined surface colonies of uniform
size and shape. Hence, surface plating of 0-1 ml
of the required serial dilution was adopted,

Majority of the strains of Azospirillum brasilense
being alkali producers®, within 24 br, the acidic dyes
bromothymol blue (BTB) and bromo c¢resol purple
(BCP) reacted to the rise in pH by a noticeable colour
change into blue or purple respectively, initially formed
as a balo surrounding the individual colony which later
coalesced and spread through the entire plate. On the
contrary, basic dyes, brilliant green (BG) and congo
red (CR) got themselves decolorised around bactenal
growth. (Table I), but more slowly.

Tre colonies were thin, dry, slightly convex and
rugose with a granular wavy surface and undulate
margins often giving a somewhat fried egg appearance.
The central, slightly raised portion of the colony was
the first to absorb the colour of the acidic dyes.

The few acid forming strains, which could easily be
identified by the colony characteristics, did not change
the colour of the medium but absorbed the acidic colour
of the dyes and stood out as gelden yellow colonies.
Common contamnants did not respond wijth such a
quickly perceptible colour re~ction and dye absorption,
and could easily be discounted by their morplological
characters as well.

Of tre four dyes tested congo red was slow to react
to the growth of the organism, In decreasing order of
suijtability, the four dyes could be rated as BTB >BCP
> BG > CR.

Admittedly, the response of bacterial growth to dyes
contained in a medium due to changes in the pH of a
substrate is a non-specific reaction, Nevertheless, in



