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ABSTRACT 
 
The present study was conducted for the first time to determine the commercially 
viable technique for multiplication of Bacopa monnieri L. Pannell. The variable 
propagation techniques were investigated under open field and ploy house 
condition, and it was observed that plastering technique was significantly superior 
as compared with the others. Traditional method showed significantly higher 
herbage yield under open field condition. Among all the tested technique, 
plastering technique involved lower transplanting cost and labour cost as 
compared with traditional technique, therefore, very easy and cost-effective way 
for faster multiplication of brahmi. The present study showed that three bud 
cutting with mud solution is the best propagation method for commercial 
multiplication of brahmi. This technique has also been adopted by progressive 
farmers under Front Line Demonstrations and for commercial production. 
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INTRODUCTION 
 
Brahmi is an important prostrate or creeping herb with the 
numerous branches belonging to the family 
Scrophulariaceae. It grows to a height of 2-3 feet and its 
branches are 10-35 cm long. It has oval shaped leaves that 
are 1-2 cm long and 3 mm broad. Leaves are formed in 
pairs along the stems.  It is also known as Jalbrahmi (Saran 
et al., 2017), commonly distributed in wet or marshy 
habitats throughout Indian subcontinents up to 1300 m 
elevation. The name brahmi is derived from the word 
‘Brahma’, the mythical ‘creator’ in the Hindu pantheon. Any 
compound that improves the brain health is called brahmi. 
In India, it is largely treasured as a revitalizing herb used by 
Ayurvedic medical practitioners for almost 3000 years 
(Gohil and Patel, 2010). Because of its inherent potential of 
enhancing memory and vitality, this miracle plant is gaining 
attention for its commercial cultivation globally, therefore, 
it has a good market demand. Estimated consumption of 
this drug in India is 1000 tons per year. More than 90% of 
plant species used by the industry are however collected 
from the wild source of which 70% involves unorganized 
harvesting (Tripathi et al., 2012). This factor poses a 

serious threat to the genetic stock and the biodiversity of 
medicinal plant (Kharde et al., 2017). Its commercial 
cultivation is restricted to very few pockets in India. 
Realizing the importance of this crop, sustainable and large-
scale cultivation is required. Lack of standardized 
cultivation especially supply of cost-effective quality 
planting material has been identified as one of the major 
limitations (Sujatha et al., 2011). Generally, herbaceous 
rooted runners are traditionally used as a propagating 
material. For mass propagation, whole plant is cut into 
small divisions and planted directly in field with flood 
irrigation quickly just after transplanting. Commercially, 
the rooted cuttings of runner are transplanted in wet soil at 
spacing of 20 × 10 cm to get maximum herbage yield 
(Sujatha et al., 2011). Multiplication through seeds are the 
main problems, therefore, propagation through runner 
cuttings is an easy and less expensive method. Similarly, the 
most common cutting type for commercial multiplication is 
rooted cutting. In the traditional methods usually, a division 
of the plant or individual runner is used. In this technique, 
wastage of half apical runner without rooting is involved.  
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Figure 1: Performance of different propagation techniques in terms of growth parameters (A) 
Traditional, (B) Single bud cutting, (C) Two bud cutting, (D) Three bud cutting, (E) Four bud cutting, (F) 
Pit, (G) Plastering and (H) Preparation techniques. 

 
 
Similarly, the plant multiplied through tissue culture needs 
a high cost involvement. Therefore, the current study was 
undertaken to identify the cost-effective multiplication 
method with fast multiplication ratio. 
 
 
MATERIALS AND METHODS 
 
Experimental site 
 
The study was conducted at the experimental fields of the 
ICAR-Directorate of Medicinal and Aromatic Plants 
Research (DMAPR), Boriavi, Anand, Gujarat (India) during 
harvesting seasons of the years 2017 and 2018. The 
experimental farm is located at 22°35’N and 72°55’E at an 
altitude of about 45.1 m above mean sea level. 
 
 
Plant materials 
 
Plants were collected from Directorate nursery during 2nd 
week of July, 2017 for preparation of cuttings for field and 
protected (poly house) trials. In Traditional technique, the 
complete runners were used, while in single bud, two bud, 
three bud and four bud cutting techniques, the cuttings 
were prepared by taking single, two, three and four nodes, 
respectively from lower part of runner (rooted) (Figure 
1H). In traditional pit technique, the half apical portion of 

runner was removed and rest rooted runners were 
arranged continuously in pit at 20 × 10 cm spacing. The pit 
diameter was 10 cm with 2 cm depth. In plastering 
technique, the three bud cuttings were used in solution 
containing Farm Yard Manures (FYM), loamy soils and 
water (mud solution) in 1:1:5 ratio, respectively (Figure 2). 
The growth parameters were recorded after four months of 
plantation using standard methods. The observations were 
recorded on the randomly chosen one-meter square area 
from each plot. The mean value for a single propagation 
technique was retrieved from the three replications. The 
fresh weight (kg m-2), dry weight (kg m-2), number of 
branches per m2, number of runners per m2, herbage 
recovery (%), length of branch (cm), internode space of 
branch (cm), number of leaves per branch, length of runner 
(cm), number of branch per runner, internode space of 
runner (cm), diameter of runner (mm), number of roots per 
runner were observed during the 2nd week of November.  
 
 
Cost estimation 
 
Seven different types of propagation techniques were tried 
in separate experiment during 2nd week of July, 2018 to 
work out economics of the treatments. Transplanting cost, 
QPM (Quality planting material) cost, QPM uprooting cost 
and total cost required per hectare were calculated on the 
basis  of  row  to  row   and   plant   to   plant   recommended  
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Figure 2: Easy and cost-effective way for propagation technique of B. monnieri (A) Preparation of planting 
material, (B) Preparation of paste by using cuttings and (C) Field performance of plastering technique. 

 
 
spacing (20 × 10 cm). The weight of QPM (kg ha-1) required 
for preparation of different type of cuttings including 
labour cost and transplanting cost were calculated. The 
equivalent cost involved for planting material was 
calculated @ Rs. 4 per kg fresh herbage and rate was 
decided on the basis of local market. 
 
 
Statistical analysis 
 
The statistical analysis of the data was performed using 
standard statistical procedures. The analysis of variance 
was done in randomized block design using statistical 
software SAS 9.2 (SAS, 2008) in all three experiments. The 
results were presented at 5% level of significance (P = 
0.05). The critical difference (CD) values were calculated to 
compare the various treatment means. 
 
 
RESULTS AND DISCUSSION 
 
Seven different propagation techniques of Bacopa monnieri 
were observed under poly house and open field conditions 
for yield parameters (Table 1 and Figure 1A-G). Under poly 

house condition, maximum fresh herbage weight was found 
in plastering method (3.57 kg m-2) followed by three bud 
cutting technique (3.46 kg m-2), whereas minimum was 
found in traditional method (2.00 kg m-2), while under open 
field condition, maximum fresh herbage weight was found 
in traditional method (2.39 kg m-2) and minimum was 
found in three bud cutting technique (1.13 kg m-2). The 
maximum dry herbage weight was found in pit technique 
(0.297 kg m-2) followed by plastering method (0.277 kg m-

2), whereas minimum was found in single bud cutting 
technique (0.190 kg m-2) under poly house condition, while 
maximum dry herbage weight was found in traditional 
method (0.386 kg m-2) and minimum was found in three 
bud cutting technique (0.224 kg m-2) under open field 
condition. Overall, dry herbage yield was observed higher 
under open field condition as compared with poly house. 
Similarly, the shaded plants attained a significantly lower 
dry mass than plants in full daylight. Under shade 
condition, biomass allocation was shifted from roots to 
shoots, in shade loving plants (Semchenko et al., 2012; 
Perrin and Mitchell, 2013). Under poly house condition, 
highest number of branches per meter square area was 
found in plastering method (4648) followed by three bud 
cutting technique (4587),  whereas   lowest   was   found   in  
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Table 1: Effect of propagation techniques on yield parameters of Bacopa monnieri. 
  

Propagation 
technique 

Fresh weight (kg m-2) Dry weight (kg m-2) No. of branches / m2 No. of runner / m2 Herbage recovery (%) 

Poly house Open field Poly house Open field Poly house Open field Poly house Open field Poly house Open field 

Traditional 2.00c 2.39a 0.208e 0.386a 3356f 4270b 1150b 1056a 10.95a 16.36c 

Single bud cutting 2.49bc 1.88abc 0.190f 0.342b 3223g 3360d 385g 562c 7.88d 18.50bc 

Two bud cutting 2.88abc 1.38cd 0.261c 0.270d 4273d 2474g 588f 454e 9.30b 20.31ab 

Three bud cutting 3.46ab 1.13d 0.264c 0.224e 4587b 2968e 867e 284g 7.70e 20.88a 

Four bud cutting 2.99abc 1.19d 0.244d 0.226e 4365c 2892f 923d 384f 8.34c 19.93b 

Pit method 3.14ab 1.73bcd 0.297a 0.340b 3608e 3406c 1017c 506d 9.65b 20.08ab 

Plastering method 3.57a 1.99ab 0.277b 0.302c 4648a 5492a 1228a 770b 7.89d 15.45d 
 

Means with the same letter (superscript) in the columns do not showing significantly different (P = 0.05) – (Duncan Multiple Range Test). 

 
 
Table 2: Effect of propagation techniques on yield contributing parameters of Bacopa monnieri. 
  

Propagation 
technique 

Length of branch 
(cm) 

Internode space 
of branch (cm) 

Number of leaves 
per branch 

Length of runner 
(cm) 

Number of 
branches per 

runner 

Internode space 
of runner (cm) 

Diameter of 
runner (mm) 

Number of roots 
per runner 

Poly 
house 

Open 
field 

Poly 
house 

Open 
field 

Poly 
house 

Open 
field 

Poly 
house 

Open 
field 

Poly 
house 

Open 
field 

Poly 
house 

Open 
field 

Poly 
house 

Open 
field 

Poly 
house 

Open 
field 

Traditional 14.27bcd 6.58a 0.96c 0.73a 24.80d 17.10d 51.34ef 45.76a 11.10d 10.80f 2.18c 2.48b 1.33bc 1.63b 4.40f 13.70e 

Single bud cutting 15.40a 5.89ab 1.16b 0.69ab 55.10a 19.90c 64.94c 46.28a 16.40a 18.70d 3.85a 3.60a 1.41ab 1.63b 22.40b 30.00d 

Two bud cutting 13.81d 5.73abc 1.10bc 0.57bc 32.80b 20.30c 56.93d 39.24d 13.40c 29.00a 2.86abc 1.73cd 1.33bc 1.72a 19.90c 34.90b 

Three bud cutting 14.19cd 5.21bc 1.29ab 0.53bc 31.80b 21.60b 51.92e 42.66b 14.70b 25.50b 2.47bc 1.69d 1.32c 1.63b 14.30e 36.70a 

Four bud cutting 15.25ab 5.12bc 1.34a 0.53bc 25.80c 23.40a 50.81f 38.69d 11.50d 23.20c 3.40ab 1.92c 1.43ab 1.44c 15.40d 35.30b 

Pit method 15.45a 4.76c 1.15b 0.49c 32.50b 20.90bc 70.53a 41.09c 14.40b 17.00e 2.86abc 2.34b 1.38b 1.43c 15.60d 32.90c 

Plastering method 14.90abc 5.16bc 1.24ab 0.58bc 24.30d 20.20c 68.48b 33.44e 16.10a 18.60d 2.45bc 1.85cd 1.46a 1.70a 24.20a 34.30b 
 

Means with the same letter (superscript) in the columns do not showing significantly different (P = 0.05) – (Duncan Multiple Range Test). 

 
 

single bud cutting technique (3223), while under 
open field condition highest number of branches 
per meter square area was found in plastering 
technique (5492) and lowest was found in two bud 
cutting technique (2474). The highest number of 
runners per meter square area was found in 
plastering method (1228) followed by traditional 
method (1150), whereas lowest was found in single 
bud cutting technique (385) under poly house 
condition, while under open field condition highest 

number of runners per meter square area was 
found in traditional method (1056) and lowest was 
found in three bud cutting technique (284). Under 
poly house condition, maximum herbage recovery 
was observed in traditional method (10.95%) 
followed by pit method (9.65%), whereas minimum 
was observed in three bud cutting technique 
(7.70%), while under open field condition, 
maximum herbage recovery was observed in three 
bud cutting technique (20.88%) and minimum in 

plastering method (15.45%). By adopting the ring 
pit method, the sugarcane yield has significantly 
increased under Haryana condition as compared 
with traditional method (RKVY, 2011). 

B. monnieri was observed under poly house and 
open field conditions for yield contributing 
parameters using seven different propagation 
techniques (Table 2). The maximum length of 
branch was observed in pit method (15.45 cm) and 
minimum in two bud  cutting  technique  (13.81 cm) 
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Figure 3: Cost involvement under different propagation techniques. 

 
 
under poly house condition, whereas maximum length of 
branch was observed in traditional method (6.58 cm) and 
minimum in pit method (4.76 cm) under open field 
condition. Under poly house condition, highest internode 
space of branch was observed in four bud cutting technique 
(1.34 cm) and lowest in traditional method (0.96 cm), 
whereas under open field condition, highest internode 
space of branch was observed in traditional method (0.73 
cm) and lowest was observed in pit method (0.49 cm). The 
maximum number of leaves per branch was found in single 
bud cutting technique (55.10) and minimum was found in 
plastering method (24.30) under poly house condition, 
whereas maximum number of leaves per branch was found 
in four bud cutting technique (23.40) and minimum in 
traditional method (17.10) under open field condition. The 
maximum length of runner was observed in pit method 
(70.53 cm) and minimum in four bud cutting technique 
(50.81 cm) under poly house condition, whereas maximum 
length of runner was observed in traditional method (45.76 
cm) and minimum in plastering method (33.44 cm) under 
open field condition. Under poly house condition, maximum 
number of branches per runner was found in single bud 
cutting technique (16.40), followed by plastering method 
(16.10) and minimum was found in traditional method 
(11.10), whereas under open filed condition, maximum was 
found in two bud cutting technique (29.00) and minimum 
was found in traditional method (10.80). The internode 
space of runner was observed to be maximum in single bud 
cutting technique under poly house condition (3.85 cm) and 
open field condition (3.60 cm), whereas minimum was 
found in traditional method (2.18 cm) under poly house 
and in three bud cutting technique (1.69 cm) under open 

field condition. Under poly house condition, maximum 
diameter of runner was found in plastering method (1.46 
mm) and minimum was found in three bud cutting 
technique (1.32 mm), whereas under open filed condition, 
maximum diameter of runner was found in two bud cutting 
technique (1.72 mm), followed by plastering method (1.70 
mm) and minimum was found in pit method (1.43 mm). 
The highest number of roots per runner was observed 
maximum in plastering method (24.20) under poly house 
and in three bud cutting technique (36.70) under open field 
condition, whereas minimum was observed in traditional 
method for both conditions (4.40 and 13.70, respectively). 
In general, the yield contributing parameters, such as 
length of branch, internode space of branch, number of 
leaves per branch, length of runner and internode space of 
runner, were found to perform better under poly house 
condition than open field condition, whereas the 
parameters, such as number of branches per runner, 
diameter of runner and number of roots per runner 
performed well under open field condition. In Paeonia 
lactiflora, morphology parameters such as stem diameter, 
branch number and node number were found higher under 
open filed condition as compared with shaded condition 
(Zhao et al., 2012; Degani et al., 2016). Cut greens of 
Dracaena grown under shade-nets gave better performance 
in terms of plant height, number of leaves, biomass and 
harvest index as compared with the control (Gaurav et al., 
2016). 

On the basis of cost involved under different propagation 
techniques, plastering involved minimum cost, whereas pit 
method involved maximum cost (Figure 3). In case of 
plastering  technique,  minimum   cost   was   due   to   lower  
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transplanting cost (Rs. 2700 ha-1) and QPM uprooting cost 
(Rs. 150 ha-1), while maximum transplanting cost (Rs. 7500 
ha-1) was involved in pit technique. Generally, for mass 
multiplication of brahmi, rooted cuttings are directly used 
for plantation (Sujatha et al., 2011). Turf plastering was 
also practiced in faster multiplication of Cynodon dactylon 
(Rajamani, 2015). Plastering technique was also adopted by 
our progressive farmers under Front Line Demonstrations 
(Figure 2) (Saran et al., 2017). 
 
 
Conclusion 
 
Traditionally, brahmi is multiplied through rooted runners, 
but it involves same amount of herbage wastage as apical 
part of runners. Therefore, different cutting techniques 
with alteration were tried under open field and poly house 
conditions. On the basis of previous experience and growth 
performance, three bud cutting performed better, 
therefore, same was tried under plastering technique. This 
method was easy and cost effective as compared with 
others. Similarly, maximum fresh herbage weight was also 
observed under poly house condition. This crop can be 
multiplied under protected conditions. 
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