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Abstract: The present investigation deals with the cultivation prospects of an endemic medicinal plant
Andrographis  lineata  Nees,  which  is commonly used for various medicinal purposes. Due to over
exploitation this herb is vanishing from natural habitat hence its propagation on commercial scale is
recommended. Stem cuttings of Andrographis lineata are easy to root. Treatment with IBA (Indole-3-Butyric
Acid) and IAA (Indole Acetic Acid) promoted rooting and increased shoot growth in greenhouse under
intermittent  misting. The percentage of rooting was high in the cuttings treated with 150 ppm IAA (53.60%)
and  was better with 200 ppm IBA (27.40%) concentration compared to control. The length of roots was
maximum in the cutting treated with 150 ppm of IBA (7.01 cm) and 150 ppm of IAA (9.42 cm). The roots were
profuse  and  branched  in nature.  The  percentage  of rooting and root length improved by using IBA and
IAA, either alone or together.
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INTRODUCTION plants are periodically browsed by cattle. Due to this the

Species of Andrographis Wallich ex Nees bushes. The  natural  multiplication through seed is
(Acanthaceae) are used in the Indian systems of medicine difficult [9] due to biotic factors [9]. There is no earlier
namely Siddha, Ayurveda and Unani [1]. The genus report on use of auxins in vegetative propagation of this
exhibits  antipyretic  properties  [2]. This genus consists useful plant. The work was undertaken to determine
of 40 species  distributed  in  Tropical  Asia   [3].  About rooting response of A. lineata under greenhouse using
21 species are distributed in India [4] and all of them auxins and results reported.  Rooting  of stem cuttings
available  in  Tamilnadu  [5]. Among the 21 species 18 through application of growth regulators has been
species are reported to be endemic to India [6]. undertaken as a protocol for large scale propagation of
Andrographis lineata Nees (Fig. 1) is an endemic this herb following the method of Jayasankar et al. [22]
medicinal  herb [6] found in wild in Shevaroy Hills and Rao et al. [23].
(Eastern  Ghats)  of Salem District, Tamil Nadu. (11°45’
and  11°55’  N  and  78°11’ to 78°20”E) upto 1600 m. MATERIALS AND METHODS
Various medicinal properties like antipyretic, anti-
inflammatory, antivenom, anti-diabetic, diabetes, jaundice, In the present study healthy stem cuttings from six
worms, snake bite, skin diseases and also as veterinary months old mature branches of Andrographis lineata.
medicine have been  attributed  to  this  plant  in  the Investigations were carried out in the College Campus of
traditional system of Indian medicine [7-15]. It is used as Government Arts College (Autonomous), Salem. Stem
hepatoprotective, antibacterial and diuretic activity [16- cuttings  were  obtained  from  plants growing in
20]. Three flavonoids were isolated from the leaf extract Shevaroy Hills in November 2010. Ten cuttings were taken
[21]. for each treatment. These cuttings were treated with IBA

The tribals (Malayalis) the herbal medical (50, 100, 150, 200 and 250 ppm) and IAA (50, 100, 150, 200
practitioners  and  other  traditional  healers use this plant and  250 ppm).  The based portion of cuttings were
for snake bite, dog bite, fever, constipation, astringent, soaked  in  IBA and IAA solution for 4 hrs. For the
broanchitis and skin diseases. The seedlings of these control  stem cuttings were soaked in distilled water only.

species now exist only in small patches between throny
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Fig. 1: Andrographis lineata in natural hbitat

Treated cuttings  were  then planted in earthenware pots percentage  of  rooting in comparison to the control
filled with  soil, sand  and FYM (1:1:1) and the pots were (Table 1). Among the IAA treatments highest rooting
kept in  the greenhouse, frequently watered. Observations percentage was recorded with 150 ppm of IAA (53.60)
were recorded after two months of planting the cuttings. which was followed by 200 ppm (39.45), 250 ppm (38.84),
The data on root number, root length (cm), percentage of 100 ppm (37.21) and 50 ppm (34.51) (Fig. 2). The IBA
rooting, percentage of sprouting and shoot length (cm) treatments highest rooting percentage was recorded with
were recorded. 100 ppm (46.34). Which was followed by 250 ppm (35.76),

RESULTS AND DISCUSSION These treatments showed better results than the control.

The  auxinic  compounds  IAA and IBA had of stem cutting of various plant species have been
profound root inducing capability. The results on ascribed to the chemical nature of auxin, the mode of
response of plant growth regulators for rooting and root treatment and the morpho-physiological status of the
length were recorded 60 days after planting (Table 1). All cutting [24-27]. All the treatment of IAA and IBA
the treatment of IBA and IAA significantly enhanced the significantly  increased  the  number of roots / cutting as

150 ppm (32.65), 50 ppm (29.76) and 200 ppm (27.40).

The differential effects of various auxins on rooting

Table 1: Effect of IAA and IBA on rooting stem cuttings in Andrographis lineata
T ppm Cutting sprouted % Percent of rooting % Root number Root length (cm)
Control 6.00 10.23 1.64 2.10
IAA 50 26.00 34.51 4.73 6.84

100 32.00 37.21 5.26 6.96
150 67.00 53.60 8.56 9.42
200 44.00 39.45 6.17 6.70
250 50.00 38.84 5.89 6.12

IBA 50 24.00 29.76 4.65 6.04
100 27.00 46.34 4.64 6.82
150 41.00 32.65 4.92 7.01
200 30.00 27.40 5.14 6.13
250 34.00 35.76 4.83 6.08

Mean 34.63 35.06 5.13 6.38
T= treatments, ppm = concentration in parts per million
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Fig. 2: Rooting of Andrographis lineate with IAA treatment

compared to control. The highest number of roots per germinability and slow growth [36, 37]. Thus proliferation
cutting  was  observed  when cutting were treated with by  means  of stem cuttings is the most economical,
150 ppm  IAA  (8.56)  followed by 200 ppm IBA (5.14). easiest and fruitful method of vegetative propagation.
IAA treatment significantly increased the number of Moreover, to improve sprouting, rooting and survival of
roots/cutting as compared to 50 ppm IBA (4.65), 100 ppm stem  cuttings,  plant  growth  regulators can be wisely
IBA (4.64), 150 ppm IBA (4.92) and 250 ppm IBA (4.83) and  widely used. It is evident that A.lineata has got
respectively. Root and shoot length revealed maximum many uses. Due to over exploitation this herb is
(9.42 cm) with 150 ppm IAA followed by 100 ppm IAA vanishing  from  natural   habitat  hence its propagation
(6.96 cm) and 150 ppm IBA (7.01 cm) treatments on commercial scale is recommended.
respectively. The IAA and IBA treatments produced
significantly longer shoots than the control. The maximum CONCLUSION
shoot lengths in 150 ppm IAA and 200 ppm IBA
treatments could be due to the better influences of the The  present  study  provides a further research
treatments. The reports by Venkaiah et al. [28]; scope on in vitro and ex vitro propagation of the species.
Gbadamosi and Oni [29] and Richard, [30] confirm the The investigation laid a strong foundation for the
potential  of  IAA and IBA to root stem cuttings of conservation of this important medicinal plant.
tropical  trees  and  American  species  of  Cordia [31].
Sun and Chen [32] reported the higher effects of plant ACKNOWLEDGEMENT
growth  regulators  (IAA, IBA, NAA) on sprouting of
rose  buds.  Growth hormones causes enlargement of The author are very much grateful to Associate
plant cells. cell division, laterals branching of shoots and Professor C.S. Suriyanarayanan, Head, Department of
roots, vascular differentiation and early embryonic Botany,  Government  Arts  College (Autonomous),
development  [33]. IBA were in conformity with the Salem,  for  providing all necessary facilities to conduct
reports of its effectiveness as compared to numerous the experiment.
naturally occurring auxins in promotion of adventitious
roots [34]. Moreover, Butola and Badola [35] have REFERENCES
recommended IBA  and  IAA as promising treatments to
improve rooting, growth and biomass in Angelica glauca 1. Alagesaboopathi, C. and S. Balu, 1999. Ethnobotany
and Heracleum candicans. The existing reports on seed of Indian Andrographis Wallich Ex. Nees. J. Econ.
germination are not reliable in view of their low Taxon. Bot., 23: 29-32.



Middle-East J. Sci. Res., 10 (4): 450-454, 2011

453

2. Kirtikar,  K.R.  and  B.D.  Basu, 1975. Indian 14. Sivaperumal,   R.,     S.     Ramya,     A.    Veera   Ravi,
Medicinal Plants. Bishen Singh Mahendrapal Singh, C. Rajesekaran and R. Jayakumararai, 2010.
New Delhi, 3: 1884-1886. Ethnopharmacological studies on the Medicinal

3. Anonymous, 1948. Wealth of India - Raw Materials, Plants used by Tribal inhabitants of Kottur Hills,
CSIR, New Delhi, 1: 76-78. Dharmapuri,  Tamilnadu,  India.   Environ.   We  Int.

4. Gamble,  J.S., 1982. Flora of the Presidency of J. Sci. Tech., 5: 57-64.
Madras,    Botanical    Survey    of   India,   Calcutta, 15. Sangameswaran, B. and K. Ilango, 2010. Evaluation
2: 1045-1051. Anti-hyperglycemic and anti-hyperlipidaemic

5. Henry, A.N.,  G.R.  Kumari  and  V.  Chitra, 1987. activities of Andrographis lineata Nees on
Flora of Tamilnadu, India, Series 1: Analysis. Streptozotocin   induced    diabetic    Rats.    Jordan
Botanical Survey   of   India,   Southern    Circle, J. Biological Sci., 3: 83-86.
Coimbatore, 2: 138-141. 16. Perumalsamy, R. and S. Ignacimuthu, 2000.

6. Ahmedullah,   M.    and    M.P.   Nayar,  1986. Antibacterial activity some of folklore medicinal
Endemic Plants of the Indian Region. Botanical plants  used  by  tribals  in  Western Ghats of India.
Survey of India, Calcutta, 1: 143-146. J. Ethnopharmacol., 69: 63-71.

7. Balu, S., C. Alagesaboopathi and V. Elango, 1993. 17. Santhi, R., C. Alagesaboopathi and M. Rajasekara
Antipyretic activities of some species of Pandian,  2006. Antibacterial activity of
Andrographis   Wall.    Ancient    Science   of  Life, Andrographis lineata Nees and Andrographis
12: 399-402. echioides Nees of the Shevaroy Hills of Salem

8. Balu,   S.     and     C.     Alagesaboopathi,    1993. District, Tamilnadu. Ad. Plant Sci., 19: 371-375.
Anti-inflammatory activities of some species of 18. Sangameswaran,  B.,  T.  Chandrakanth  Reddy  and
Andrographis Wall. Acanthaceae. Ancient Science B.  Jayakar, 2007.  Diuretic  activity  of  leaf extracts
of Life, 13: 180-184. of Andrographis lineata. Nig. J. Nat. Prod. and Med.,

9. Alagesaboopathi,   C.,   1993.  Studies  on  the 11: 61-63.
biology   of    some   medicinally   potential  species 19. Sangameswaran,  B.,  T.  Chandrakanth  Reddy  and
of Andrographis Wall. of Shevaroy Hills of B.  Jayakar,  2008.  Hepatoprotective  effect leaf
Tamilnadu. Ph.D. Thesis. Bharathidasan University, extract of Andrographis lineata Nees on Liver
Tiruchirappalli, Tamilnadu, India. Damage caused by Carbon Tetrachloride in Rats.

10. Balu,  S.  and  C.   Alagesaboopathi,  1995. Phytother Res., 22: 124-126.
Antivenom activities of some species of 20. Sharma Bhawna and Sharma Upendra Kumar, 2009.
Andrographis   Wall.    Ancient   Science   of  Life, Hepatoprotective activity of some indigenous plants.
14: 187-190. International J. Pharm Tech Res., 4: 1330-1334.

11. Ayyanar,  M.,  K. Sankarasivaraman and 21. Hari   Kishore,    P.,  M.    Vijaya   Bhaskar  Reddy,
Ignacimuthu,  S.  2008.   Traditional  Herbal M.  Kesava   Reddy,   D.   Gunasekar,   C.   Caux   and
Medicines used    for    the    treatement of B. Bodo, 2003. Flavonoids from Andrographis
Diabetes  among  two  major  Tribal   groups in lineata. J. Phytochemistry, 63: 457-461.
South  Tamilnadu, India.  Ethnobotanical  Leaflets, 22. Jayasankar,  S.,  N.  Chizhiyan,   M.A.   Khader  and
12: 276-280. K. Nanjan, 1990. Studies on the rooting of terminal

12. Karuppusamy,   S.,     2007.     Medicinal    plants cuttings of Ficus infectoria Roxb. South Indian
used    by     Paliyan      tribes     of    Sirumalai   Hills Hort., 38: 170-172.
of   Southern    India.    Natural   Product  Radiance, 23. Rao, P.S.,  G.  Maheswar  Rao,  K.  Venkaiah and
6: 436-442. W.V. Satyanarayana, 1999. Rooting of stem cuttings

13. Kadhirvel,    K.,     P.     Rajivganthi,   G.   Narayanan, of Wrightia tinctoria (Roxb). R.Br. An important
V.   Govindaraji,    K.    Kannan,     R.   Vanithaselvi, medicinal plant. Indian For., 125: 427-428.
S. Ramya and  R.  Jayakumararaj,  2010. 24. Nanda, K.K., 1970. Investigation on the use of auxins
Investigations    on    Anti-Diabetic   Medicinal in vegetative reproduction of Forest Plants. Final
Plants  used  by  Tribal  Inhabitants of Report PL-480 Res. Proj. A7-Fs-11.
Nalamankadai,  Chitteri   Reserve  Forest, 25. Hartmann, H.T. and D.E. Kester, 1983. Plant
Dharmapuri,     India.       Ethnobotanical    Leaflets, Propagation: Principles and Practices. Prentice -
14: 236-247. Hallm Englewood Cliffs. N.J.



Middle-East J. Sci. Res., 10 (4): 450-454, 2011

454

26. Pal, M., 1998. Clonal Forestry: A feasible approach 33. Hobbie,  L.,  M.M.  Hurwitz,   A.   Pierro,   N.Y.  Liu,
for yield improvement in forest plantations. Ann. A. Bandyopadhyay and M. Estelle, 2000. The axr6
Conf. Silvic. and Res. of N-W Region held at Nainital, mutants of Arabidopsis thaliana define a gene
6-7 November. involved in auxin response and early development.

27. Nilanjana Das, 2006. Propagation prospects of dye Development, 127: 22-32.
yielding plant Rhinacanthus nasutus Kurz. Natural 34. Hartmann, H.T. and D.E. Kester, 1983. Plant
Product Radiance, 5: 42-43. propagation  principles  and practices (4  ed.)

28. Venkaiah, K., B. Bramaramba, P.L.R.J. Praveena and Prentice  Hall,  Inc.  England   Clifts,   New  Jersey,
D. Vasantha Kumar, 1994. Rooting Response of pp: 321.
Coppice shoots of Pithecelobium dulce Benth. 35. Butola,   J.S.   and     H.K.     Badola,   2007.
Indian J., 17: 367-368. Vegetative propagation of Angelica glauca and

29. Gbadamosi, A.E. and O. Oni, 2005. Macropropagation Heracleum candicans. J. Trop. Med. Pl., 8: 85-91.
of an Endangered Medicinal Plant, Enatia clorantha 36. Butola,  J.S.  and  H.K.   Badola,   2004.   Effect   of
(oyi). J. Arboriculture, 20: 1-3. pre-sowing treatment on seed germination and

30. Richard, C., 1999. Experimental design for seedling vigour in Angelica glauca, a threatened
Propagation Research International Centre for medicinal herb. Current Sci., 87: 796-799.
Research in Agroforestry Nairobi, pp: 1-38. 37. Vashistha, R.K., A.K. Chaturvedi, B.P. Nautiyal and

31. Liegel, L.H. and J.W. Stead, 1999. Regeneration of M.C. Nautiya, 2009. Vegetative propagation of
Cordia alliodora (Ruiz and par) Oken, Society of Angelica glauca Edgew and Angelica archangelica
American Forester: J., 97(10): 1-6. Linn. Two high value medicinal and aromatic herbs

32. Sun,  Z.F. and L.Chen, 1998. Effect of cut position of the Himalaya Nat. and Sci., 7: 76-82.
and plant growth regulators on growth and
flowering in cut roses. Qingdo Institute of
Agricultural Sciences, China. Adv. Hort., 2: 711-715.

th


