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The effects of various concentrations of auxins and extract of Hypnea muciformis Lamour on the
morphological and the biochemical changes in the stem cuttings for vegetative propagation of
Baliospermum montanum M.Arg. (Euphorbiaceae) were studied. The effects on morphological
parameters such as the percentage and the number of sproutings, shoot length, the number and fresh
and dry weights of roots and the biochemical studies such as quantitative estimation-of chlorophyll

propagation.

Imtroduction

Propagation by cuttings is the most important method of
wegetative propagation as it is inexpensive, rapid, simple
and progenies produced by them are exactly without any
genetic variations'. The application of auxins in stem
cuttings for early rooting have been reported in the
propagation of forest tree species?’. However, studies on
e effects of growth hormones on the rooting behaviour
of the stem cuttings of the medicinal plants appear to be
meagre’. Further the survey of literature reveals that there
were a few reports on the application of seaweed extracts
%o the stem cuttings to study their effects on rooting and
sprouting behaviors®. Hence, the present work on the stem
cuttings used in vegetative propagation of the
Baliospermum montanum (Euphorbiaceae), an important
medicinal plant, has been taken up to study the effects of
auxins and extract of Hypnea muciformis.

Material and Methods

The red alga Hypnea muciformis Lamour was collected
from the estuary of Pannithittu, Pondicherry. They were
washed in seawater followed by tap water, The algal
extracts were prepared by adopting method of Rama Rao®.
30ppm, 100ppm and 200ppm concentrations of IAA, IBA
and NAA were employed’ for the present study. The
different concentrations of auxins and seaweed extract

pigments, sugars and starch were carried out. The studies reveal that higher concentrations of auxins,
in particular IBA and NAA in combination with 1% seaweed extract (SE) and higher concentrations
_ of SE individually, produced better results.
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(SE) were prepared fresh on the day of requirement (T: ables
1, 2). Disease and pest free shoots of uniform sizes were

. obtained from plants of Baliospermum montanum growing

in the Horticultural Farm at Madakadipet, Pondicherry.
The method of Ramassamy et al.® was followed for the
propagation and maintenance of the cuttings and
preparation of rooting' medium. T

The readings were taken every 15 days for
percentage and number of sprouts and length of shoot.
The number, length and wet and dry weights of roots were
calculated at the end of 60" day. In respect of biochemical
studies methods of Shoaf and Lium® for photosynthetic
pigments, Dubois et al.,' for sugars, McCready et al.,!
for starch were adopted.
Results and Discussion
Vegetative propagation techniques in horticulture,
pharmacognosy and forestry have become more relevant
for rapid and reliable multiplication of desired genotypes.
The exploitation of the qualitative and quantitative
economic traits are highly correlated with the success of
the technique for its vegetative propagation. The present
study is an attempt to bring out the morphological and
biochemical responses of stem cuttings of Baliospermum
montanum used in vegetative propagation to auxins and
extract of Hypnea muciformis individually and in
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combination. Baliospermum montanum is a leafy,
monoecious, undershurb. Its leaves,seeds and root latex
are used in treating diseases of skin, piles, wounds,
enlarged spleen, inflammation, anemia, leucoderma and
jaundice'?.

Several studies have been done by various
workers on the effects of auxin on stem cuttings
individually'*' or in combination with plant extract'. It
is evident from the data that 100% sprouting was achieved
in four-concentrations (viz. IBA 100ppm, IAA 100ppm
+1%SE, IBA 100ppm +1%SE and 3%SE) (Table 1). The
number of sprouts initially was less in all treated cuttings
over control but the number steadily increased over the
period in most of the treated cuttings except the lower
concentrations of IAA, and SE and all concentrations of
NAA (Table 1). IBA individually and in combination with
SE and 3% SE produced the best results. Contrary to the
above results, lower concentrations of IAA, NAA
promoted better sprouting in all agro forestry species’. In
conformity to the study of Puri and Shamet' on some social
forestry species, IBA was found to be more effective in

-the present study at higher concentrations. During
vegetative propagation early growth of sprouting depends
on the food reserve available in the cutting'®. This is
followed by root formation which enables the plants to
absorb nutrients from growth medium. It is believed that
early shoot formation might have an unfavourable effect
on root initiation because this creates competitive situation
between roots and shoot for nutrient reserves within the
cuttings. Thus, early shoot formation may exhaust the
nutrient reserves. This is confirmed from the present study
as the cuttings treated with NAA and control registered
higher percentage of sprouting in the beginning but later
sprouting percentage declined as these sprouts dried up
probably failure of root formation in those cuttings
(Table 2). '

The shoot length in all the treated cuttings showed
better average over control especially in higher
concentrations of IAA, IBA, NAA (100ppm and 200ppm)
separately and in combination with SE. However, the
maximum shoot length was observed in IAA
200ppm+1%SE. Similarly higher concentration of SE
showed better results than 1% SE and 2%SE (Table 1).

It is noteworthy that results obtained from the
cuttings treated with IAA and NAA did not produce any
encouraging results with reference to number, length, fresh
and dry weights of roots; but IBA treated cuttings produced
good results individually and in combination with SE
(Table 1; Fig. 1).

It is pertinent to note that for the first time the

present study brings out quantitative changes in sugar and
starch along with quantitative changes in pigments. Itis
evident from the quantitative values obtained that the
content of chlorophyll pigments and carotenoids found to
be better in auxins + SE combinations than individual
hormone treatments (Table 2). The enhanced values of
photosynthetic pigments may be attributed to the presence
of a variety of minerals in Hypnea muciformis'’ which in
combination with auxin produced better results. Tt is
noteworthy that the content of starch showed a decreasing
trend and sugars an increasing pattern in cuttings that
produced greater number and longer roots (Fig. 1). This
is in conformity with the finding of Puri and Verma 8in
cuttings of Dalbergia sissoo.

The decrease of starch with time was seen in these
cuttings which showed early rooting (Table 2). The
continued loss of starch is attributable to the export of
carbohydrates to the developing roots. Many workers have
attributed this decrease in starch to the mobilization of it
into sugars'*%2, Therefore, in the Baliospermum
montanum encouraging results were obtained in cuttings
treated with higher concentrations of auxins (IBA and
NAA) in combination with 1% SE and 3% SE individually,
confirms the beneficial role of auxins in combination with
SE. ’
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" ' A -D: Root morphology. A: Cutting treated with IAA and TAA+ 1% SE; B: Cutting treated with IBA and
", SE; C: Cutting treated with NAA and NAA+ 1% SE; D: Cutting treated with SE and Control.
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