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INTRODUCTION

Lawsonia inermis L. (Lythraceae) commonly has known as

Henna, Mehandi an important medicinal plant. It is a glabrous

much branched deciduous shrub (Muhammad and Mustafa,

1994). This plant is worldwide known cosmetic agent used to

colour hair, skin and nails (Hanna et al., 1998). However it is

not only relevant to cosmetic Henna was also reported to

have tuber culostatic activity. The leaves are also used as

prophylactic against skin disease. They are used extremely in

the form of paste or decoction against boils, burns, bruises

and skin inflammation. A decoction is used as a gargle against

sore throat (Rout et al., 2001). The roots of this plant are useful

in burning sensation, leprosy, strangury and premature graying

of hair. The major phytochemical constituents of Henna,

Lowsone is found to posses significant anti-inflammatory,

analgestic and antiphyretic activities (Ali et al., 1995)

Recently, this compound has been reported to have growth

inhibitory effect against human colon carcinoma, HCT – 15

cells (Kamei et al., 1998).

Although the medicinal value of Lawsonia inermis L. is widely

cultivated as a hedge plant. The flower of Lowsonia has a

strong aroma with high commercial value. It is extensively

used as a dye in silk and wool industry. Conventional methods

of propagation of L. inermis sexual as well as vegetative are be

set with many problems that restrict multiplication on a large

scale. Preservation of genetic stability in germplasm.

Collections and micropropagation of elite plant of the ulmost

importance and propagation of plants through apical or

axillary meristem culture allows recovery of genetically stable

and true to type progeny. At the present communication

describes a successful protocol for mass propagation of L.
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inermis L. Tissue culture and micropropogation protocols

have been describe a for a number of woody species (Prez

and Ochao Alezo, 1997). In vitro culture of woody species

have low rate of bud opening and high rates of ethylene

induces leaf abscission. Browning of media is also a serious

concern in micropropagation of woody species. (Resai et al.,

1994). The impact of cytokinin and auxin in solution and also

in different combination on micropropagation of the species

they studied.

Long term usefulness of tissue culture for woody species has

been described as limited. Thus, it is important to determine

empirically the utility of tissue culture for various woody plants

that have been deemed to be of medicinal value. The benefit

of a successful tissue culture protocol, would allow the deemed

commercially and medicinally valuable woody species such

as Lawsonia inermis L. to be propagated much more rapidly

than other more traditional methods.

In this paper, we report the effect of various phytohormones

at different concentration in Murashige and Skoog medium.

MATERIALS AND METHODS

Green young leaves explants of 4 - 8 months old Lawsonia

inermis L. were collected from gardens. The explants were

kept under running top water to 15 - 20 minutes. They were

washed with 1 - 2 drops of savlon for 2 minutes. They were

surface sterilized in 70% ethanol for 30 second and washed

3 - 4 times autoclaved distilled water. They were immerged in

0.1% HgCl
2
 for ½ minutes. They were rinsed with 3 - 4 times

autoclaved distilled water. Leaves were inoculated in test tube

containing MS basal media, callus having different morphology

was also used as culture material.
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Culture media

Semisolid MS media (Murashige and Skoog, 1962) containing

3% sucrose with varying concentration of phytohormones

was used for callus formation and roots and shoot

regeneration. Combination of auxin (IAA, IBA, NAA, 2, 4-D)

was also used for root and shoot regeneration. Coconut milk

(CW – 20% v/v) was also used in MS basal medium for

regeneration system. The pH of media was adjusted to 5.8

before gelling with Agar – Agar (0.8 w/v) by adding 0.1%

NaOH or 0.1% HCl and autoclaved for 15 to 20 minutes at

15PSI and 1210 surface sterilized leaves were inoculated into

the culture medium in culture room.

Culture condition

Culture was inoculated at 25±2ºC under cool fluorescent

light (1500 – 2000 Lux) with a 16 hr/8 hr light dark cycle. Each

treatment consisted of minimum 15 explants and all

experiments were carried out under sterile condition. All

inoculation tools like forceps, needle, scissors, blade, scalpel

etc. were thoroughly autoclaved. Culture area, glass wares

and all the tools used were properly sterilized with UV light

and floor surface were swabble with 95% ethyl alcohol.

Inoculation tools were flamed time to time.

RESULTS AND DISCUSSION

Shoot tips and young leaf plants were cultures on MS medium.

Supplemented with various phytohormones with different

concentration of 2, 4-D, IAA, IBA, KN and BAP. These growth

regulators were used singly or in combination.

Effect of auxins

The effect of auxins on the induction of callusing from shoot

tip and leaf was different. The callus developed was white in

colour in nature. Only callusing and no organogenesis were

seen in on medium containing 2, 4–D (Fig. 1). The best result

Table 1: Effects of various concentrations of auxin incorporated in MS Medium on callus induction from shoot tip culture of Lawsonia inermis

L. after 4 weeks

Conc. % culture showing callus formation

of Phytohormones2, 4 – D IAA IBA NAA

concentration in A B C A B C A B C A B C

MgL-1

0.5 9 9 8 10 8 9 5 6 8 NR NR NR

1.0 21 17 16 18 22 16 10 7 17 10 9 10

1.5 35 33 36 24 29 35 25 21 22 16 21 20

2.0 71 77 76 40 49 56 32 31 29 21 34 34

2.5 96 98 91 60 70 69 38 34 31 38 48 46

3.0 81 83 81 83 80 84 34 40 41 45 57 55

3.5 64 63 65 80 78 76 48 40 46 63 62 61

4.0 58 55 57 79 72 71 46 44 45 75 76 78

4.5 55 56 54 71 69 64 42 40 41 82 81 83

5.0 50 46 45 60 58 52 40 36 37 87 86 86

5.5 38 34 37 45 47 45 38 31 34 86 84 82

6.0 21 25 27 32 35 37 35 34 30 77 78 77

6.5 18 19 21 25 28 23 30 29 25 68 63 61

7.0 15 17 20 20 19 16 23 21 20 56 59 54

7.5 12 11 10 19 17 21 20 20 19 44 46 46

8.0 9 10 9 10 10 7 16 18 14 31 35 32

8.5 8 6 8 8 8 9 12 12 10 25 35 32

9.0 4 3 4 7 6 7 9 10 5 25 28 26

9.5 2 1.5 1.5 5 7 6 5 6 5 16 14 11

10 NR NR 2 2 1 1 3 2 3 10 9 6

was observed at 2.5mgL-1 concentration of auxins hundred

percent cultures exhibited callusing at this concentration. IAA

proved to be more effective than IBA in inducing callus from

shoot tip culture. The shoot tip culture on MS Medium

containing IAA (0.5mgL-1 – 10mgL-1) showed callusing from

its cut end. Incorporation of NAA on MS medium at

concentration ranging from 0.5 to 10mgL-1 yielded callusing

from cut ends of shoot tips. 5mgL-1 was recorded as the best

concentration for callus induction and 100% culture exhibited

callusing (Fig. 2; Table 1).

Effect of Cytokinins

When MS medium was supplemented with 5mgL -1

concentration of cytokinins (KN, BAP) callus formation was

induced. The callus was not fast growing one and did not

grow further sub-culture in medium even similar composition.

Root differentiation was never observed in any such cultures.

Differentiation of shoot bud from shoot tips was observed in

45% cultures on MS medium supplemented with 1.5mgL-1

concentration of BAP (Table 2). Kinetin was found moist

effective in differentiation of shoot buds from shoot tip in

comparison to BAP (Table 2).

Effect of combinations of auxin and cytokinin

MS basal medium supplemented with combination of

cytokinin and auxin shooting and rooting was observed.

Kinetin was found to be the most effective cytokinin for shoot

differentiation in combination with auxin. Most suitable

medium found for shoot formation from shoot tips was a

combination kinetin (3mgL-1) + IAA (1.5mgL-1). 90% of cultures

exhibited shoot differentiation in above combination (Table

2; Fig. 3 and 4). Kinetin in combination with auxin was also

found very effective in stimulating shoot formation from shoot

tip (Fig. 2 and 4). The synergistic effect of higher concentration

of cytokinin with lower concentration of auxin induced better

shoot organogenic response has been reported by various
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Figure 3 and 4: (3) 3 weeks old callus on MS + Kinetin + IAA; (4) 4

weeks old culture of callus on MS + Kinetin + NAA

MS Medium supplemented with Group % culture showing shoot formation

1st week 2nd week 3rd week 4th week

KN (1mgL-1) A 10 12 19 22

B 9 13 18 23

C 8 15 20 24

KN (5mgL-1) A 7 15 20 28

B 8 16 21 29

C 9 17 22 27

BAP (1mgL-1) A 13 22 34 37

B 15 23 33 36

C 14 21 35 38

BAP (1.5mgL-1) A 16 30 42 59

B 15 31 45 60

C 19 29 44 59

BAP (2mgL-1) A 14 30 35 58

B 15 29 34 60

C 17 31 33 59

BAP (5mgL-1) A 7 14 18 21

B 8 15 19 22

C 6 13 17 20

KN (0.5mgL-1) + NAA (0.5mgL-1) A 41 59 72 84

B 42 61 75 86

C 43 59 74 87

KN (1mgL-1) + IAA (2mgL-1) A 21 45 53 63

B 24 46 55 64

C 25 44 54 62

KN (2mgL-1) + IAA (1mgL-1) A 19 27 40 55

B 20 28 41 53

C 18 26 42 54

KN (3mgL-1) + IAA (1.5mgL-1) A 42 60 73 94

B 40 62 74 93

C 41 61 75 95

KN (5mgL-1) + IAA (2.5mgL-1) A 13 28 36 51

B 15 29 35 52

C 14 27 37 50

KN (10mgL-1) + IAA (5mgL-1) A 6 13 19 24

B 7 14 20 25

C 4 16 18 23

Table 2: Effects of various concentrations of cytokinin amd combination of cytokinin and auxin on cellus induction and shoot differentiation

from shoot tip culture of Lawsonia inermis L.

workers in different plant species (Mishra et al., 2004 and

Vidya et al., 2005 ). It was found that in higher cytokinin

supplementation shoots were recorded with stunted growth,

short internodes and crowded leaves which are in confirmatory

with the findings reported for few other medicinal plants (Rudra

and Jewarkar, 2002). Similar result was obtained by Nair et al.,

Figure 1 and 2: (1) 14 days old callus from shoot tip culture on MS

medium containing 2, 4-D;  (2) 3 weeks old callus from shoot tip on

MS medium containing NAA

IN VITRO MICROPOPAGATION OF LAWSONIA INERMIS L.
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(1983). Many authors reported that several plant species highly

responded on MS + auxin and cytokinin combination

(Radhamani and Chandel, 1992).

In the present study, media containing coconut water (20% v/

v) showed similar result. Shoot growth and multiple shoot

production induced by medium containing coconut water

have been reported in a number of tree species of Fobaccae

(Nadgair et al., 1984). Effects of cytokinins and auxin on

micropropagation Clitoria ternatea L. Which also belongs to

the family Fabaceae was observed by Rout (2004). Callus

formation was greatly effected by type and age of explants and

growth regulators used. The exogeneons growth regulators

requirement (types, concentrations, auxin to cytokinin ratio)

for callus formation depends, upon the genotype and

endogenous hormone contents of the tissue (Pierik, 1987).

Disease free plants of Lawsonia inermis L. could be produced

in large scale in lesser time on the basis of the present study.
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