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given alone or following R irradiation, nearly 60%
explants exhibited embryogenesis. Red light also affected
the intensity of the response and, as is evident from
Figure 3, the average number of embryoids per explant
increased by nearly 75% over the dark control. FR light
given immediately following R light reversed this eftect,
with the level of response being less than that obtained
in explants irradiated with FR light alone (Figure 3).
However, R light did not enhance the number of
embryoids per explant as much as 16 h white light per
day. The stimulatory effect of both R and FR light on
embryogenic response (qualitatively) may appear intrigu-
ing but it is known that in certain very low fluence
responses FR may mimic the effect of R light (i.e. very
low levels of Pfr, which can be generated both with short-
term R or FR irradiation, can induce the response’” ).
Further analysis with regard to phytochrome photo-
equilibrium relationships”® as established by R and FR
irradiations, however, needs to be performed to provide
a more definitive evidence that phytochrome does indeed

regulate somatic embryogenesis in A. lebbeck hypocotyls.
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Sachet technique — an efficient
method for the acclimatization of

micropropagated grapes
(Vitis vinifera L.)

M. B. Ravindra and Pious Thomas

Division of Biotechnology, Indian Institute of Horticultural Research,
Hessarghatta Lake, Bangalore 560089, India

In vitro rooted plantlets of grape cvs, ‘Arka
Neelamani’, ‘Thompson Seedless’ and ‘Black Champa’
were planted in sachets/polythene bags (200 gauge)
of 12x24 cm size filled to 1/3 height with estab-
lishment mixture (sand : loamy soil : soilrite mix TC,
2:1:1), misted, closed and incubated under supple-
mented light (3040 umol m2s™), for 16 h under am-
bient conditions (25-32°C). Ninety to hundred per
cent plantlet establishment was recorded and the
plants could be shifted to full sunlight at 4-6 weeks.
This method, involving a single-step acclimatization
process, is very simple, labour- and cost-efficient and
gives better results compared to protray or minipot
method of acclimatization.

ACCLIMATIZATION or hardening of tissue-culture-raised
plants is a major step in micropropagation which is
generally not given much emphasis in the literature. In
grapes there are a number of reports on micropropaga-
tion'”, but often these do not give a proper account of
the process of acclimatization of the tender plantlets.
The survival of micropropagated grapes is relatively low
compared to most other woody crops’. However, some
success has been obtained in the recent years through
the use of growth retardants like paclobutrazol in cultures,
through a reduction in the relative humidity in culture
vessels’ and through CO, enrichment in controlled en-
vironmental chambers®®. The other reports describe cum-
bersome procedures involving different._steps and
extended periodsg_”.

Conventional propagation of different horticultural
plants by planting in rooting media within closed
polythene sachets has been reported*™. To our
knowledge, this method has not been exploited for
acclimatizing tissue-culture-raised plants. Therefore, the
closed-sachet method was tried with a view to develop
a single-step process of acclimatization in comparison
with the other two common methods of hardening
employed by different laboratories, viz. protray method

and minipot method.
In-vitro-raised plantlets (4-5 weeks old) of cvs. ‘Arka

Neelamani’, ‘Thompson Seedless’ and ‘Black Champa’,
obtained from subculturing of shoot tip or nodal micro-
cuttings on Rugini Olive medium’’ supplemented with

3.0% sucrose and 1.0 UM TAA, gelled with 0.2% gelrite
(Schweizerhall Inc., N.J., USA) and incubated at
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25+2°C at 16 h photoperiod (20-30 pmol m™s™), were
used for the study. These plantlets were 5-8 cm tall
with 3-5 leaves and 2-6 vigorous primary roots. All
the experiments on acclimatization were initially carried
out on cv. ‘Arka Neelamani’ and the results were later
confirmed with ‘Thompson Seedless’ and ‘Black
Champa’.

The establishment medium (EM) comprised of 2 parts
of river sand, 1 part of loamy soil, and 1 part of either
commercial soilrite mix TC (perite—vermiculite—Irish
peat moss mixture; KEL Perlite, Bangalore) (EM1) or
well-decayed farmyard manure (EM2). In the sachet
method, polythene bags (200 gauge) of 12 X 24 cm size,
provided with drainage holes (20 in no.) at the bottom,
were filled with the establishment media to 1/3 height
and watered to field capacity. The sticking medium and

callus, if any, were washed off the in vitro plantlets,
the primary roots pruned to 1.0-1.5cm and planted
within the sachets carefully using forceps. The plantlets
were given a spray of water before closing the sachets
with a single pin at the top (Figure 1). In the minipot
method, the plantlets were planted in EM1 or EM2 in
small plastic pots (6 cm diameter X 7 cm height) provided
with two drainage holes and soon covered with a
water-sprayed polythene bag (12 x 24 cm). In the protray
method, the plantlets were placed in the EM in small
netted pots (32 x 25 mm), and the protrays were enclosed
in polythene tunnels with a fine mist of water to simulate
a mist chamber.

All the experimental materials for acclimatization were
incubated indoors at ambient temperature (day tempera-
ture ranging from 25 to 32°C during the months of

a b

Figure 1. Different stages in acchmatization through the sachet method: a, just planted, b, msted
and closed; ¢, plantlet established at 3 wecks; d, ready for field planting — 8 weeks.

Table 1. Establishment and growth of grape (cv. Arka Neclamani) plantlets under different
methods of acchmatization*

Growth at
Establishment Post- 7 weeks
No. of at 3 wecks establishment

plantlets mortality Height No. of
Method used No. (%) (%) (cm) leaves
Sachet 100 96 90 2.0 33,76+ 146 8§ 76+3.09
Minipot 76 68 89.5 58 119%1.7 7632077
Protray 60 48 800 35.4 .3 .

*Established medium EM1 (sand, soil, soilnte—-2:1: 1),

*+*Data not presenied.
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October 1993 to March 1994) for 16 h under supple-
mented light (30—40 pmol m™ s™') provided by three cool
white fluorescent tubes. At 3-weeks stage the plants
were exposed by opening the top of the polythene bag
in the sachet method, and by removing the polythene
cover in the other methods. The percentage establishment
was recorded at 4-weeks stage and the growth of the

plants was monitored periodically.
Among the two establishment media tried 1n the sachet

method, the best plant (cv. Arka Neelamani) estab-
lishment was observed with EM1 (94%). Considerable
rotting and mortality was observed with EM2 (47%)
even while the sachets were closed, mainly due to poor
drainage. Also, microbial growth was evident on the
bits of farmyard manure and on the dying plant tissue.
Therefore, further use of this medium was ruled out.
Subsequent studies showed satisfactory plant estab-
lishment in EM devoid of soilrite or farmyard manure.
The present attempt to develop the sachet method for
the acclimatization of grape plantlets was made as the
efforts with other methods employing protrays and mini-
pots, commonly practised by different laboratories and
commercial establishments, proved less productive. The
sachet method gave 90-100% establishment ot °‘Arka
Neelamani’ rooted plantlets in repeated trials. “Thompson
Seedless” and ‘Black Champa' showed 90% and 93%
establishment, respectively. The closed sachets by them-
selves acted as zero-energy humidity or mist chambers.
The plants acclimatized by the sachet method were
always more vigorous than those hardened by protray
and minipot methods (Table 1). This was contributed
partly by the better microclimate around the plants.
Considerable high humidity was maintained around
the plants even after the sachets were fully opened.
When the ambient humidity was 30-35%, the humidity
inside the open sachets one week after opening was
58-62%, while in the other two methods this was equal
to ambient humidity. Further, the sachet acted as a
barrier to air currents and this reduced the dessication
effect as well as the water loss from the plant and the
medium. This advantage was specific to the sachet
method alone. Further, the plants in minipots and protrays
required transplanting to secondary nursery, which could
altogether be avoided in the sachet method. The head
space in the sachets provided sufficient scope for sup-
plementing additional mixture; this avoided the need for
a secondary nursery and provided considerable flexibility
for bulking the hardened plants for field planting.
Employing the sachet method, the hardening of grape
plantlets could be completed in 4 weeks and the plants
could soon be shifted to either partial shade or full
sunlight. It is suggested that the plants be kept in partial
shade for sometime (1-2 weeks) before exposing them

to full sunlight.
The sachet method has been found to work well for
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acclimatizing other tissue-cultured plants such as citrus
and musk melon in our studies. This method will have
far-reaching utility in commercial propagation of many
horticultural plants through tissue culture.
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Pathogenic myxosporean infection in
the early fry of Indian major carp,
Catla catla

C. V. Mohan and K. M. Shankar

Department of Aquaculture, College of Fishenes, Mangaiore 575 002,
India

Here we present a case of pathogenic gill and kidney
myxoboliosis in the fry (15-day-old) of Indian major
carp, Catla catla, and describe the histopathology and
elucidate the mechanisms of pathogenesis. We also
provide evidence to suggest that trophozoites and
spores of the Myxobolus sp. could occur in the target
tissue in less than 15 days following ingestion of

infective spore.

INpIAN major carp hatchlings following yolk sac absorp-
tion (3-4 days post-hatch) are normally reared for up
to one month in well-prepared nursery ponds. Nursery
ponds with soil base are usually fertilized prior to
stocking to encourage production of phyto and
zooplankton, which are the preferred food items of carp

try.
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