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Abstract 
The study was conducted with a view to standardize the propagation techniques in Tea tree (Melaleuca 
alternifolia L.). During the trial, two type of propagation method viz., vegetation propagation through 
different type of cuttings and seed propagation treated with various plant growth regulators were done. 
Observations were made on sprouting percentage, number of sprouts per cutting and survival percentage 
for vegetative propagation and in seed propagation study, germination percentage, days taken for 
germination and survival percentage were recorded. At 30 days after planting, sprouting percentage 
(49.45 per cent) was recorded maximum in hardwood cuttings treated with IBA 1500 ppm (T1) and 
highest number of sprouts per cutting (8.78) in control (T3). No callus formation and rooting were 
observed in any type of cuttings and treatments. In seed propagation, soaking the seeds in GA3 1000 ppm 
(T1) for 30 minutes resulted in higher seed germination percentage both in petridish (laboratory 
condition) and pot sowing (35.63 and 33.33 per cent respectively) and was significantly superior to all 
the other treatments. Due to toppling of seedlings during misting operation and subsequent drying up of 
seedlings, no germinated seedlings survived. 
 
Keywords: Tea tree, Melaleuca alternifolia, Vegetative propagation, Seed propagation, Plant Growth 
Regulator (PGR). 
 
Introduction 
Tea tree (Melaleuca alternifolia L.) is an aromatic tree, known for its oil of high value. It 
belongs to the family Myrtaceae and is native to Eastern Australia. Tea tree oil is used by 
Australian aborigines for several centuries for its medicinal properties. 
This tree grows in inaccessible parts of dividing range of Eastern Australia and is very sparsely 
distributed and confined to warmer (27-32˚C) swamps by the coast. Tea tree oil has 
antibacterial, antifungal, antiviral and anti-inflamatory properties and is employed in 
commercial pharmaceutical products. It is a broad spectrum disinfectant and is the greatest 
natural antiseptic of world. The composition of tea tree oil has been reported to be a mixture of 
terpenes, terpene alcohols and sesquiterpenes (Laakso, 1965) [15]. The major component, 
terpinen-4-ol is considered to be responsible for its antimicrobial properties (Lassak and 
McCarthy 1983) [14].  
Tea tree seed is paticularly small and seedlings have a poor competitive ability, so plantations 
are establised from seedlings raised in nurseries or seed beds (Murtagh, 1991) [18]. Seed is 
collected from high yielding individual tree (List et al., 1996) [16] which have been screened for 
chemotype and are known to yield well. But seeds of Melaleuca alternifolia have low 
germination power, which has hindered the development of new genetic materials and 
advances in technology for production. One of the probable causes of the lack of seed 
germination, observed in this species is the phenomenon of dormancy, which can be 
conceptualized as a state of physiological rest in the seed, due to the action of internal factors 
which blocks germination (Anselmini et al., 2010) [1]. 
Clonal propagation using cuttings or tissue culture is rare in plantation establishment. It is not 
cost competitive with large scale rapid seedling production systems from seed. Its big 
advantage of providing a uniform stand of plants will become more important once elite, high 
yielding, high quality selections are released through breeding program. Trees with damaged 
or removed stems have the ability to generate adventitious buds on roots and shoots resulting 
in coppicing below a cut or a destroyed apical bud. 
Recently, it has been introduced in India,where the oil is used mainly in cosmetics. 
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On account of its high demand in the medical and perfumary 
industry, the species offers scope for introduction in higher 
elevations. Research on tea tree can be priotized on selection 
of ideal genotypes suited in Indian conditions, propagation, 
evolving suitable planting system amenable for coppicing or 
mechanical harvesting, border/row or inter cropping in tea 
plantation, harvesting and distillation of oil besides value 
addition, fractionation of terpinene-4-ol and study of tea tree 
oil market. 
Although the crop was introduced in India recently, no 
research work has been carried out till now. The crop can be a 
potential aromatic crop if its propagation are standardized 
under Indian condition. Hence, the present investigation was 
contemplated with the above objective. 
 
Materials and methods 
The experiment was conducted at Department of Medicinal 
and Aromatic Crops, Botanic Garden, Coimbatore which is 
situated at 11˚ 02’ N latitude and 76˚ 57’ E longitude and is at 
an altitude of 426.7 m above mean sea level. All the materials 
required for the research were sourced from Warwick estate, 
Kotagiri District, Tamil Nadu 
 
Study of vegetative propagation  
Healthy and uniform sizes of 10-15 cm length cuttings were 
taken from a well grown healthy mother plant for planting. 
The cuttings were given a slanting cut at the base with the 
secateurs for more surface area to form rooting. 
The basal cut ends of the cuttings were treated by dipping in 
rooting solution of different Indole-3 Butyric acid (IBA) 
concentration and were planted immediately in well prepared 
rooting media consisting of sand, red soil and well rotten farm 
yard manure in the ratio of 1:1:1. Untreated cuttings dipped in 
distilled water for the same duration served as control. 
 
Study of seed propagation  
Botanically fruit of tea tree is a capsule. Fruits are woody in 
appearance. Matured fruits are darker in color and immature 
fruits are light reddish in color. Matured fruit are collected 
from tree by hand. If kept in a warm dry place after collection, 
capsules open and release hundreds of seeds from a single 
fruit. Collected seeds were then subjected to hot and cold 
water, different chemicals and growth regulator treatments for 
30 minutes (soaking).  
 
Seed germination test in laboratory condition 
Seed germination test was carried under laboratory condition 
before sowing in bed to check the presence of dormancy in 
seed. Seed sowing was done in petridishes having 
germination paper after treating seeds with chemicals. The 
petridish after sowing was kept in germination chamber and 
observations were noted.  
 
Seed sowing in pots under mist chamber 
Plastic pots having hole at the bottom were filled up with 
sieved vermicompost and were placed above a container 
having water in it such that complete wetting of the compost 
was obtained. After wetting the compost completely, seed 
sowing was done on the surface of the compost and no watering 
was done from the overhead until germination was observed.  
 
Results and Discussion 
Effect of IBA on sprouting and rooting of cuttings 
The result on sprouting percentage (Table 1) showed that at 
15, 20 and 25 days after planting, the highest sprouting 

percentage was recorded in control hardwood cutting (T3). 
But at 30 days after planting, sprouting percentage was 
maximum (49.45 per cent) in hardwood cuttings treated with 
IBA 1500 ppm (T1) followed by control hardwood cuttings 
(T3) with 48.33 per cent due to death of some sprouted 
cuttings in all the treatments. The least sprouting percentage 
of 1.21 percent was observed in semi-hardwood cuttings 
treated with IBA 100 ppm (T6) at 30 days after planting. 
The data on number of sprouts per cutting (Table 1) showed 
that at 15 DAP, hardwood cuttings treated with 1500 ppm 
(T1) recorded the highest number of sprouts (8.78) per cutting 
followed by control hardwood cuttings (T3) with 8.28 sprouts 
per cutting while the least number of sprouts (2.28) was 
recorded in semi-hardwood cutting treated with 100 ppm (T6). 
But at 20, 25 and 30 DAP, the maximum number of sprouts 
per cutting was recorded in T3 followed by T1 while the least 
in T6 treatment. At 30 DAP due to death of some sprouts in all 
treatments, number of sprouts per cutting was decreased and 
the highest number of sprouts (10.21) was observed in T3 
followed by 8.00 in T1 and the lowest number (1.2) of sprouts 
per cutting was recorded with T6. No callus formation and 
rooting were observed in any type of cuttings and treatments. 
Success of propagation through cuttings is based on two 
factors mainly the sprouting of the new shoots from dormant 
buds available in the shoot and also formation of callusing 
from the basal cut end of the cuttings and subsequent 
differentiation of callus into formation of fibrous or 
adventitious root system. In this experiment, among the 
treatment hardwood cutting had more sprouting ability than 
the semi-hardwood. This may be related to the higher stored 
food material in hardwood cutting which would have enabled 
the buds to sprout more in hardwood. The results obtained are 
similar to the observation made by Kumari et al. (2010) [13] in 
mass propagation of Jatropha curcus and Sajid et al. (2012) 
[21] in plane tree (Platanus orientalis) cuttings where 
hardwood cutting was found superior than semi-hardwood 
and softwood cuttings in sprouting and survival percentage.  
However, further studies showed that none of the cuttings 
produced any callus and consequent root formation, indicating 
the nature of ‘difficult to root type’ of cutting in tea tree. 
Difficulty in rooting of cutting was also reported in other 
Myrtaceae family member such as guava by Luis et al., 
(1986) [17]. Cuttings of certain difficult-to-root plants may fail 
to root because of some physiological factors like occurrence 
of rooting inhibitors or absence of natural rooting co-factors. 
Cuir (1993) [4] reported that difficult-to-root hardwood 
cuttings of wax flower (Chamaelaucium uncinatum) have a 
cinnamic acid derivative which inhibits rooting, while no 
detectable levels of this phenolic compound were found in 
easy-to-root softwood cuttings. Similar result was reported in 
cuttings of difficult-to-root mature eucalyptus (Paton et al., 
1970) [20].  
Normally in difficult to root cuttings, the possibility of using 
GR is a proven technique to improve the rooting ability. The 
IBA at different concentrations tried both in hardwood and 
semi-hardwood in the present investigation did not exert any 
appreciable effect in sprouting of shoots or in inducing the 
callusing or rooting. Similar results were reported by Wally et 
al. (1981) [23] in guava and concluded that use of growth 
regulator to increase rooting percentage in guava stem cutting 
had limited success. Tohit (1999) [22] in Juglans regia 
hardwood cuttings and Audus (1953) [2] in Pinus reported that 
these plants are difficult to root from cuttings and rooting 
ability is not stimulated by hormone applications.  
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Thus, the present study led to the fact that cuttings of tea tree 
failed to root and the existence of some root inhibiting factors 
present in it which need to be investigated in future research 
programmes. 
 
Changes in carbohydrate and phenol content as 
influenced by growth regulator 
Hardwood cuttings contained higher amounts of carbohydrate 
(12 per cent) than semi-hardwood cuttings (10.80 per cent) 
before planting. During sprouting period, a decrease in 
carbohydrate level was observed in both types of cuttings. In 
hardwood cuttings, control (T3) recorded more reduction in 
carbohydrate content (10.90 per cent) than treated cuttings T1 
and T2 (11.10 per cent and 11.20 per cent respectively). In 
semi-hardwood cuttings also control (T7) recorded more 
reduction in carbohydrate level (9.60 per cent) than the treated 
cuttings (T4, T5 and T6) (9.80, 9.70 and 9.80 respectively) at 
30 DAP. 
Rooting of cuttings is highly influenced by their initial 
carbohydrates reserve (Kraus and Kraybill, 1918) [12]. The 
carbohydrates do not increase the rooting reply, but they serve 
as a source of carbon and energy for the synthesis of other 
essential substances for the roots formation. In the present 
investigation, hardwood cutting were found to have more 
carbohydrates than semi-hardwood which might be the reason 
for higher bud sprouts in hardwood cuttings than semi-
hardwood. Carbohydrate content was also found to decrease 
after 30 DAP which clearly indicates that carbohydrates might 
have been utilized by the cuttings for their bud to sprout.  
The two types of cuttings varied in their total phenol content, 
the hardwood cuttings contained lesser amount of phenol 
(1.26 mg/g) than semi-hardwood cuttings (1.47 mg/g) at the 
time of planting. Treatment of cuttings treated with IBA did 
not increase the phenol content instead decrease in phenol 
content was observed in all the treatments with gradual 
initiation of sprouts. The lowest phenol content in hardwood 
cuttings was observed in T2 (0.72 mg/g) and in semi-
hardwood cuttings the lowest content was observed in T6 
(1.02 mg/g) at 30 DAP. 
The role of phenolic compounds in the regulation of growth 
and development of plants has been emphasized by many 
workers. The concept put forth by Nanda et al. (1974) [19] 
indicated that phenols at high concentrations induce callus 
formation and the auxins at high concentration induce the 
callus to form roots. De Klerk et al. (1996) [5] found that the 
phenolic compounds act as antioxidants, thereby protecting 
IAA from oxidation and enhance auxin activity. Phenol 
deficiency was suggested as one of the reasons for failure of 
rooting of difficult-to-root cuttings even after the application 
of auxin by Girourd (1969) [8]. However, in the present 
investigation, though phenol content was high in all types of 
cuttings no callus and rooting was observed suggesting that 
difficulty in rooting might be due to other factors. This needs 
to be further investigated. Reduction in phenol content at 30 
DAP was observed which may be related to the utilization of 
phenols by buds for their vegetative growth. 
 
Effect of PGR on seed germination (%), days taken for 
germination and survival (%) 
Soaking the seeds in GA3 1000 ppm (T1) for 30 minutes 
resulted in higher seed germination percentage both in 

petridish (laboratory condition) and pot sowing  
(35.63 and 33.33 per cent respectively) and was significantly 
superior to all the other treatments. The lowest germination 
percentage was observed in hot water (T8) treatment and 
control (T10) with both the treatments having 12.50 
germination percentages in petridish sowing and in pot 
sowing the lowest germination percentage was also recorded 
in control (T10) (13.53 per cent). 
The data on days taken for germination of seeds are furnished 
in the Table 3 also showed that the earliest germination (7.75 
days) in petridish sowing was observed in the seeds soaked in 
GA3 1000 ppm (T1) which was on par with GA3 500 ppm 
(T2), followed by soaking in cold water (T9) which took 8.75 
days. Control dry seeds (T10) without any soaking treatment 
showed the most delayed germination (13.5 days) among all 
the treatments. Similar results were recorded in pot sowing 
also, with T1 having the earliest germination (8.67 days) and 
the control (T10) showing the most delayed germination (14 
days) among all treatments. However, due to toppling of 
seedlings during misting operation and subsequent drying up 
of seedlings, no germinated seedlings survived. 
The results revealed that among the various seed treatments 
tried, GA3 gave the highest germination percentage and the 
lowest germination percentage was observed in hot water 
treatment and control. This kind of similar effect was also 
noticed on number of days taken for germination where GA3 
treated seeds took minimum days while control seeds took the 
maximum days for germination. The use of GA3 to enhance 
germination of seeds has been reported in many crops. 
Habibah et al. (2007) [9] in Argania spinosa, reported that 
soaking of seeds in GA3 500 ppm resulted in highest 
germination (30%) which was followed by 100 ppm and 
250ppm (27 and 26 % respectively). Kandari et al. (2008) [10] 
also reported that seeds of Arnebia benthamii when soaked in 
GA3 100 ppm for 24 hours and incubation of 25oC in 12 hours 
light photoperiod conditions resulted in maximum 
germination (100 %). The results of Ferraz and Takaki (1992) 
[7] in Phyllanthus corcaradensis and Dhankhar and Santhosh 
(1996) [6] in Phyllanthus species are also in line with the 
findings of the present study. 
The involvement of GA3 on the activation of cytological 
enzymes has been reported for better seed germination. GA3 
is involved in the photo-mechanism, where it may activate the 
intermediaries of phytochrome inter-convertible step(s) 
changing it into an active form in initiating germination as 
reported by Choudhary and Gupta (1995) [3]. The lowest seed 
germination observed in hot water treatment might be due to 
the damage caused to the embryo of seed during seed 
treatment and a similar opinion was expressed by Alaleh 
Khakpor et al. (2011) [11] in germination of Sage (Salvia 
verticillata) seeds. 
However, after germination of seeds in pot under mist 
condition, toppling of seedlings during misting and 
consequent drying up of seedlings was observed. So, no 
survived seedling could be obtained at the end indicating that 
a special care and sowing techniques should be further 
standardized in future for the survival of the seedlings. 
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Table 1: Influence of growth regulators on sprouting percentage and number of sprouts per cutting in different types of tea tree cuttings 
 

 
Treatment Details 

Sprouting percentage (%) Number of sprouts per cutting Rooting
(%) 15 DAP 20 DAP 25 DAP 30 DAP 15 DAP 20 DAP 25 DAP 30 DAP

T1- Hardwood cuttings with IBA 1500 ppm 47.78 62.22 63.34 49.45 08.78 13.83 14.61 08.00 - 
T2- Hardwood cuttings with IBA 1000 ppm 45.56 58.89 60.55 37.22 06.89 11.94 12.89 06.41 - 

T3- Control (hardwood cuttings) 50.55 71.11 72.22 48.33 08.28 14.61 15.39 10.21 - 
T4- Semi hardwood cuttings with IBA 500 ppm 03.64 06.67 06.67 03.03 04.33 07.77 08.39 02.78 - 
T5- Semi hardwood cuttings with IBA 250 ppm 05.45 12.12 12.12 04.85 03.45 06.44 07.89 03.11 - 
T6- Semi hardwood cuttings with IBA 100 ppm 02.42 03.64 03.64 01.21 02.28 04.17 04.61 01.20 - 

T7- Control (Semi hardwood cuttings) 05.45 15.15 16.36 09.09 04.78 07.22 08.06 03.83 - 
Mean 22.98 32.83 33.56 21.88 05.54 09.43 10.26 05.08 - 
SE(d) 3.641 4.273 4.340 3.179 1.289 2.128 2.226 1.581 - 

CD(0.05) 7.809 9.165 9.309 6.818 2.766 4.564 4.775 3.390 - 
* DAP- Days after planting 

 
Table 2: Changes in carbohydrate and phenol content in different types of tea tree cuttings as influenced by growth regulator 

 

Treatment Details 
Carbohydrates (% d.wt) Total phenols (mg/g d.wt) 

0 DAP 10 DAP 20 DAP 30 DAP 0 DAP 10 DAP 20 DAP 30 DAP 
T1- Hardwood cuttings with IBA 1500 ppm 12.00 11.80 11.50 11.10 01.26 01.12 01.12 00.85 
T2- Hardwood cuttings with IBA 1000 ppm 12.00 11.90 11.60 11.20 01.26 01.18 01.09 00.72 

T3- Control (hardwood cuttings) 12.00 11.70 11.40 10.90 01.26 01.22 01.16 00.81
T4- Semi hardwood cuttings with IBA 500 ppm 10.80 10.60 10.20 09.80 01.47 01.40 01.23 01.07 
T5- Semi hardwood cuttings with IBA 250 ppm 10.80 10.40 10.10 09.70 01.47 01.42 01.30 01.09 
T6- Semi hardwood cuttings with IBA 100 ppm 10.80 10.60 10.30 09.80 01.47 01.35 01.20 01.02 

T7- Control (Semi hardwood cuttings) 10.80 10.50 10.10 09.60 01.47 01.45 01.35 01.15 
* DAP- Days after planting 
d.wt- dry weight 

 
Table 3: Effect of seed treatments on germination %, number of days taken for germination and survival % of tea tree 

 

Treatment 
(Seeds soaking for 

30 minutes) 

Under Laboratory ( seed sown on petridish) Under mist chamber (seed sown on pot) 

Germination (%) 
Days taken for 

germination 
Survival 

(%) 
Germination 

(%) 
Days taken for 

germination 
Survival 

(%) 
T1 - GA3, 1000 ppm 35.63 07.25 - 33.33 08.67 - 
T2 - GA3, 500 ppm 28.75 02.75 - 26.67 09.00 - 
T3 - GA3, 250 ppm 26.88 09.00 - 29.17 10.00 - 
T4 - KNO3, 0.1 % 20.00 09.25 - 20.83 10.33 - 
T5 - KNO3, 0.2 % 23.75 09.00 - 24.17 09.33 - 

T6 - Thiourea, 1 % 17.50 11.75 - 15.83 11.67 - 
T7 - Thiourea, 2 % 16.25 12.25 - 16.67 13.00 - 

T8 - Hot water 12.50 11.50 - 14.17 12.00 - 
T9 - Cold water 20.50 08.75 - 20.00 09.33 - 
T10 – Control 12.50 13.50 - 13.33 14.00 - 

Mean 21.38 10.00 - 21.42 10.73 - 
SE(d) 4.431 1.715 - 3.449 0.623 - 

CD(0.05) 9.049 3.503 - 7.247 1.308 - 
*GA3 – Gibberellic Acid; KNO3 – Potassium Nitrate 
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