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Abstract-

Background: Rubia cordifolia Linn. (Manjishtha) is
a highly valued therapeutic perennial climber in
Ayurvedic medicine, historically utilized for its
blood-purifying  (Raktaprasadana),  antipyretic
(Jwarghna), and skin-toning (Varnya) properties.
Due to increasing commercial demand and
physiological propagation limits—such as slow
growth and hard seed coats—wild populations face
severe over-exploitation.

Objective: This study evaluated and compared the
efficacy of traditional Vrikshayurveda bio-
stimulatory stem treatment protocols against
contemporary stem propagation and traditional seed
germination methods to identify an optimal, cost-
effective cultivation strategy.

Methodology: An experimental study was
structured across three groups over a 60-day period
(each contains 10samples): Group A (traditional
direct seed sowing in cow-dung-enriched soil),
Group B (Vrikshayurveda stem cuttings treated with
naturally ripened Kadali [banana] pulp, solar-dried,
and irrigated progressively), and Group C
(conventional stem cuttings planted directly without
pre-treatment). Biometric parameters, specifically
the timeline of first sprouting and cumulative leaf
counts, were tracked daily.

Results: Both Group A (seeds) and Group C
(conventional stems) achieved a 100% propagation
success rate.

Conclusion: While classical Vrikshayurveda coating
and drying techniques may require parameter
modifications to prevent desiccation in slender
climbing species, direct seed germination in organic,
nutrient-enriched  loamy  soil  provides an
outstanding, eco-friendly solution. This natural
methodology effectively overcomes the
physiological dormancy constraints of Rubia
cordifolia, offering a highly viable blueprint for
large-scale sustainable cultivation and conservation.

Keywords:  Rubia  cordifolia,  Manjishtha,
Vrikshayurveda, Seed Germination, Stem
Propagation, Agricultural Statistics.

I.  Introduction

Rubia cordifolia Linn., popularly known as
Manjishtha, is a prized perennial prickly climber
belonging to the Rubiaceae family. Historically
significant in the Ayurvedic pharmacopoeia, it is
renowned for its Raktaprasadana (blood purifying),
Jwarghna(Antipyritic) and Varnya (skin-toning)
properties!'. Its reddish-brown cylindrical roots are a
primary source of Alizarin, a natural dye, and
bioactive phytochemicals used extensively in the
pharmaceutical and cosmetic industries to treat skin
disorders, inflammation, and urogenital diseases.

Despite its high therapeutic demand, the
large-scale cultivation of Manjishtha faces
significant ecological and physiological hurdles. In
its natural habitat—typically high-rainfall regions
with humus-rich loamy soil—the plant exhibits a
slow growth rate. More critically, Manjishtha is
characterized by a hard seed coat, which leads to
poor seed germination rates and erratic seedling
emergence. Similar to other high-value medicinal
plants like Commiphora wightii, these propagation
limitations have led to its over-exploitation from the
wild, eventually placing it on the list of RET (Rare,
Endangered, and Threatened) species.

To ensure the conservation and sustainable
commercial supply of this "Dravya," identifying an
efficient and rapid multiplication technique is
essential. While contemporary horticulture relies on
conventional seed and stem propagation, ancient
Indian plant science - Vrikshayurveda, offers
alternative biological treatments to enhance plant
vigor.  ThelVrikshayurveda  describes  specific
Samskaras (treatments), to overcome dormancy and
stimulate rapid sprouting in difficult-to-propagate
stems.
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Vrikshayurveda  encompasses  various
aspects of plant growth and management, including
propagation techniques, soil selection, irrigation,
nourishment, disease prevention, and garden
landscaping. Ancient scholars such as Varahamihira,
Shalihotra, Sharangadhara, and 6 Surpala have made
significant contributions to this field through
classical Vrikshayurveda texts. These works detail
methods for seed germination, propagation through
cuttings, soil classification, manure and fertilizer
preparation, pest and disease management, and the
overall maintenance of plant health and
environmental balance. By harmonizing
Vrikshayurveda principles with contemporary
agricultural and horticultural sciences, a more
sustainable approach to medicinal plant cultivation
can be achieved—one that promotes biodiversity,
conserves natural resources, and ensures the
availability of highquality raw materials for herbal
drug manufacturing. This integrated approach is
particularly pertinent for threatened medicinal plants
like Manjishtha, where traditional knowledge, such
as that found in Vrksayurveda, can offer eco-
friendly and cost-effective solutions for cultivation
challenges, complementing modern scientific
methods 2.

Current research in clinical botany often
overlooks these traditional bio-stimulatory methods
in favor of synthetic growth regulators. This study,
therefore, aims to experimentally compare
traditional  Vrikshayurveda stem germination
methods with contemporary stem and seed
germination techniques for Manjishtha. This study
aims to evaluate the efficacy of the Vrikshayurveda
stem treatment method in comparison to
conventional stem propagation and traditional seed
germination. By monitoring biometric parameters—
including the day of first propagation, leaf count,
and seedling vigor index over a 60-day period—this
research seeks to validate whether traditional
protocols may offer a superior, cost-effective, and
eco-friendly solution to the propagation challenges
of Rubia cordifolia. Rubia cordifolia, commonly
known as Manjishtha, is a highly valued plant in
Ayurvedic medicine due to its extensive therapeutic
applications, yet its propagation often presents
challenges, including low seed viability and poor
germination rates .

Review of Manjishtha from Vedas,
Smhitas, dhanvantari Nighantu, Raj Nighantu,
Bhavprakash Nighantu, Ashtang Nighantu:

In Charak Samhita Sambhita, Manjistha is
extensively classified under various Varga, notably
the Varnya and Jvaraharamahakashayas,

emphasizing its critical role in dermatological and
antipyretic therapies. Also, it is used for treating
Visarpa, Prameha, and blood borne disorders due to
its Pitta-Raktaghna property. in sushrutsambhita,
Manjishtha is primarily categorized under the
Priyangvadigana,  highlighting its  essential
therapeutic  utility in the management of
hemorrhage®. the formulations like Vranaropana
Taila utilized to purify and accelerate the healing of
chronic surgical wounds is prepared from the roots
of Manjishtha.

The Nighantu period, spanning from the
8th to the 16th century AD, described Manjishtha,
based on their properties and therapeutic
applications, thereby building upon the foundational
knowledge from the Samhita period. Specifically,
authors from this era, such as Dhanvantari, Raja,
and Bhava Mishra, systematically categorized
Manjishtha based on its pharmacological attributes
and therapeutic indications. This systematic
categorization facilitated a more nuanced
understanding of Manjishtha's medicinal uses, often
reflecting an advanced integration of botanical
knowledge with therapeutic efficacy.

Treading of Manjishtha

Spanning over three millennia, the trading
history of Manjishtha (Rubia cordifolia) evolved
from a lucrative global dual-economy of medicine
and textile dye into a strictly regulated modern
botanical market. Its industrial journey began as
early as 2500 BCE, providing the core alizarin
pigment for Harappan textiles and later driving a
massive medieval maritime and Silk Road trade for
world-famous Indian Chintz and Calico fabrics.
Concurrently, the codification of the Charaka and
Sushruta Sambhitas established a vital domestic trade
network, moving wild-harvested roots from hilly
terrains to urban commercial centers for Ayurvedic
pharmacology. The industrial textile trade collapsed
rapidly after the 1868 synthesis of chemical alizarin
from coal tar, leaving the plant primarily rooted in
traditional medicine. In the modern era, a global
wellness and cosmetic resurgence have triggered a
high-demand comeback for its skin-enhancing
(Varnya) properties; however, because destructive
root-harvesting pushed wild populations toward
endangered status, today's market is highly regulated
by bodies like the National Medicinal Plants Board
(NMPB) to transition from wild collection to
sustainable, cultivation-based supply chains.
In the historic raw-drug markets (Chakar-Kati or
Khari Baoli in
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Delhi), these terms do not just represent
geographical origins; they actually

represent distinct botanical species, chemical yields,
and market grades that

have been imported into India for centuries.

Irani Manjishtha (Rubia tinctorum Linn.) -

While Indian Manjishtha is Rubia cordifolia, Irani
Manjishtha is historically derived from Rubia
tinctorum, commonly known as European Madder
or

Alizari. It is native to the Mediterranean, Persia
(Iran), and Central Asia.

Physical Characteristics: The roots of Irani
Manjishtha are significantly thicker, fleshier, and
more cylindrical compared to the thin, slender, and
creeping roots of the Indian Rubia cordifolia. They
have a deep brownish-red bark with a bright orange-
red core.

The Dye Factor (Alizarin Content): Historically,
Iran was a massive global exporter of madder root
due to its world-famous Persian carpet industry.
Rubia tinctorum contains a much higher
concentration of free Alizarin and Purpurin in its
thick roots. When textile traders and dyers in India
wanted a deeply saturated, light-fast, dark crimson
or maroon dye, they preferred importing the Irani
grade.

Ayurvedic Substitution: In classical Dravyaguna,
Rubia tinctorum is considered an acceptable
substitute (Prat gfafifis=r) for Rubia cordifolia if the

native species is unavailable. It possesses highly
overlapping Kashaya-Tikta rasas, but is often
viewed in practice as slightly more potent for
breaking blood stasis due to its heavy chemical
density.

AfganiManjishtha (High-Altitude Rubia cordifolia /
Rubia peregrina variants)

AfganiManjishtha traditionally occupies a premium
therapeutic slot in the Indian

market, entering via historical trade routes through
Pakistan, Afghanistan, and

the Khyber Pass.

Botanical Nature: It is frequently a robust, wild-
harvested high-altitude variant of Rubia cordifolia
or Rubia peregrina (Wild Madder) adapted to the
cold, arid, mountainous terrain of Afghanistan and
the Hindu Kush range.

Physical Characteristics: It looks much closer to the
Indian variety—thin, highly branched, and fibrous—
but is often noted for being exceptionally dry, tough,
and possessing a highly concentrated, deep reddish-
brown internal fracture line.

The Potency Factor: In the raw-drug trade, alpine or
high-altitude herbs are prized for having higher

secondary metabolite concentrations due to
environmental  stress.  AfganiManjishtha s
traditionally favored by Ayurvedic pharmacies
because its chemical profile is highly concentrated
and less fibrous than plains-grown Indian varieties.

Need of the study: - Despite the extensive historical
documentation of Manjishtha's medicinal value >,
limited experimental validation exists for traditional
propagation techniques, particularly those detailed
in Vrikshayurveda, leaving a critical gap in
understanding their potential for sustainable
cultivation. This research aims to address this lacuna
by experimentally comparing traditional
Vrikshayurveda stem germination methods with
contemporary stem and seed germination techniques
for Manjishtha, thereby providing empirical
evidence for optimizing its propagation strategies *”

II.  Literature Review

This section delineates a comprehensive
review of Rubia cordifolia from an Ayurvedic
perspective, followed by an examination of
contemporary germination techniques. The review
integrates textual evidence from Vedic Samhita and
Nighantu periods to trace the historical
understanding and therapeutic applications of
Manjishtha, thereby establishing a foundational
context for its horticultural study. Concurrently, a
comparative analysis of modern germination
methodologies will be presented, encompassing
techniques such as contemporary stem germination,
conventional seed germination, and vrikshayurved
stem germination, to evaluate their efficacy in Rubia
cordifolia propagation. The objective is to critically
assess the germination rates, viability, and
subsequent plant vigor across these diverse
propagation strategies, thereby informing optimal
cultivation practices for this RET-listed species. This
comparative analysis will also consider the impact
of various plant growth regulators and propagation
media on the micropropagation success of Rubia
cordifolia®. The review further examines the specific
characteristics of Manjishtha as described in various
Nighantus, which are specialized lexicons of
medicinal plants. These texts often provide detailed
information on identification, synonyms,
pharmacological properties, and therapeutic uses,
which are crucial for understanding the historical
context of Manjishtha's application °. For instance,
the Nighantu period, spanning roughly from the 8th
to the 16th century CE, further systematized the
knowledge of medicinal plants like Manjishtha,
categorizing them based on their therapeutic actions
and morphological features, which is pivotal for
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understanding their traditional use in Ayurvedic
formulations. This historical perspective is essential
for developing contemporary propagation strategies
that are congruent with traditional applications
while also addressing modern conservation
challenges for threatened species '°. Moreover, these
ancient texts classify Rubia cordifolia into various
categories based on its pharmacological properties,
such as its role as a varnya (complexion-enhancing)
and jwarahara (antipyretic) agent, alongside its
inclusion in specific ganas (groups of herbs) like
Priyangvadi'!.

III. Methodology
The Stem treatment of Manjishtha(Rubia cordifolia
Linn.) is done in tree groups. In each group 10 stems
are taken to observe the propagation rate up to 2
months.
Group A- Seed Germination method
Group B- stem propagation by Vrikshayurveda
method.
Group C - stem propagation by Coventional method
Fresh stem cuttings from mature Rubia cordifolia
plants with a diameter of 8-10 mm and a length of
15 cm were collected. also, seeds were harvested
from ripe fruits of naturally growing Manjishtha
plants.
following steps are carried out in the experiment: -
1) Collection of stems cutting of selected plants; 2)
Authentication of plant is done; 3. Collection with
authentication of Kadali (organize Banana) for
making pulp (for vrikshayrved treatment); 4)
Seedling tray preparation with cow-dung mixed soil;
5) Stem treatment Procedure 6) sowing stems and
seeds of manjishtha. Both conventional and
Vrikshayurvedic methodologies were employed for
the stem  propagation  Specifically, the
Vrikshayurveda approach involved treatments such
as applying Kadali (banana) pulp on stem, while the
conventional method involved direct planting
without such pretreatment '2. Concurrently, seed
germination experiments included only traditional
direct sowing method. This comparative
experimental design aims to assess the efficacy of
these diverse propagation techniques on the
germination success and subsequent growth of
Manjishtha, a plant recognized for its difficult
cultivation due to factors such as hard seed coats '°.
Rubia cordifolia, commonly known as Manjishtha,
is a perennial, prickly climber characterized by
ovate-lanceolate  leaves and  reddish-brown
cylindrical roots ''. The plant thrives in loamy soil

rich in humus and high rainfall regions, requiring
support for its climbing growth habit '* Tts
propagation can be challenging, necessitating
efficient micropropagation protocols for direct shoot
induction from seedlings '°. This study specifically
investigates the comparative germination rates and
seedling vigor resulting from contemporary stem
germination, Vrikshayurveda stem germination, and
conventional  seed  germination, addressing
propagation challenges observed in similar species
with hard seed coats '°. This approach is crucial for
addressing propagation limitations, particularly in
plants like Commiphora wightii, where poor seed set
and germination restrict effective multiplication 7.
Seedling trays are used for stem propagation of
measurement 1ft x 1.5ft. for each Group with cow-
dung mixed soil, different seedling tray are used for
different groups.

For Group A - Traditional seed germination was
conducted by sowing the harvested Manjishtha
seeds directly into separate seedling trays containing
the cow-dung mixed soil, followed by consistent
evening irrigation.

For group B - Vrikshayurved treatment group

A total of 10 stem cuttings were prepared for this
group, ecach treated with the specified naturally
ripened Kadali (Banana) pulp, which is matured
naturally. pulp application, dry all the stems under
sunlight prior to sowing in the pit/ seedling trays,
followed by droplet irrigation or irrigation with little
bit of water gradually (stokajalaparisikta) every
evening.

For group C - Conventional stem germination

10 stem cuttings underwent direct sowing without
any pre-treatment in the seedling trays and water
irrigation every evening done.

All  groups were subjected to identical
environmental conditions within the nursery to
ensure that observed differences in germination and
growth could be attributed solely to the distinct
propagation methods, with regular monitoring of
biometric observations such as shoot length, root
length, and number of leaves '3!°. The vigor index,
calculated from these parameters, will provide a
comprehensive assessment of seedling quality
across the different propagation methods ?°. This
comprehensive approach ensures a robust evaluation
of each method's effectiveness in enhancing the
propagation of this RET-listed plant, ultimately
aiming to identify the most efficacious technique for
large-scale cultivation and conservation efforts.
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Propagation percentage: - Propagation period will calculate according to the equation.

PROPAGATION % = Number of stems propagated x 100
Total number of stems sowed
Relative stem propagation rate: -

RSP = Number of stems propagate in treatment group x 100

Number of stems germinated in control group

observation - The experiment was observed daily, for two months.
1. Manjishtha(Rubia cordifolia Linn.) - Group A Seed germination method

Islgmple 1. 2 3 4 5 6 7 8 9 10
Day of
propagat || 20" day |23 day |[21%day |[26" day ||26™ day ||29" day |[26" day |[30'" day |32" day |36™ day
ion
Manjishtha(Rubia cordifolia Linn.) Group B Vrikshayurveda method
[Sample no [ VS T Y A O B o o |
Day of propagation |- |- - |- |- |- |- I [
1.  Manjishtha(Rubia cordifolia Linn.) - Group C Conventional method
[Sample no . 2 3 4 s Je P J8 Jo o
Day of]|18t™ 23 27h 42nd 41st 39th 37th 29th 36th 45th
propagation day day day day day day day day day day
Time required to propagate first stem (produce first leaf)
|Manj ishtha stem HNo. of days required to propagate first stem |
|Gr0up A ||20 days |
|Gr0up B HO |
|Gr0up C “18 days I
Leaf count of Group A Manjishtha (Seed germination method) plants numbering from 1 to 10
|N0 of leaves Count |
[Plants Group A|[7th dayl[14th day|[21th day|[28th day ||35th day][42th day|[49th day|[56th day]|[60th day]
I [ e 8 iz iz e |
2 [ [E I8 8 I8 I8 |
3 [ [ER I I [ T
B [ 2  Ja 8 8 2|
E [E o Jo 8 Ji2 2 |
6 [E o o 8 8 8 |
[z [E 2 e Je 8 iz 2 |
8 [E e 8 s Jrz  Ji2 |
o [E [E e Je e 8 2 |
[10 [E L8 s Jrz iz |
[Total |- - |4 [ 36 |62 8o o4 2o |
|Average |- | 2 33333334 le2 8 104 12 |
Leaf count of Group B (Vrikshayurved method)Manjishtha plants numbering from 1 to 10
Leaf count of Group C (Conventional method)Manjishtha plants numbering from 1 to 10
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|N0 of leaves Count |
Plants Group A7 th day||14th day|[21th day]|[28th day||35th day|[42th day |[49th day||56th day]||60th day|
I [E S I I T [EE R
2 [EE [ 2 2 e [ " T
3 [E S I [ER O
4 [ S I G [CR O
B [EE [ [ [ 2 e Je B |
6 [EE S I G [ER O
i [EE [ [ [E 2 b I8 I8 |
8 [E S S P [CE T "
g [EE [ [E [ [ERR O O
[10 [ER S S [FE T
[Total b e s 2 26 44 Js6 68 |
|Average | |- 2 2 24  |[2.8ssss9ll44  |s6 6.8 |

Before diving into the tests, there is a major finding
in raw data that completely changes the direction of
the study: Group B (the Vrikshayurveda stem
treatment method) failed to propagate entirely in this
study.( in house propagation was not possible for
this group hence fresh manjishtha stem cuttings
were brought from outside field, and due to time gap
of 4-6 hrs for the plantation process weak stems of
manjishtha plants did not survived.)

1. Summary of Data Observations

e  Group A (Seed Germination): All 10 seeds
successfully germinated between Day 20 to
Day 36. The total leaf count reached 120
by Day 60, with an average of 12 leaves
per plant.

e Group B (Vrikshayurveda Stem): 0%
propagation. Not a single stem cutting
sprouted or produced a leaf during the 2-
month observation window.

e Group C (Conventional Stem): All 10
stems successfully propagated between
Day 18 and Day 45. The total leaf count
reached 68 by Day 60, with an average of
6.8 leaves per plant.

2. Statistical Analysis & Calculations

Because Group B has values of absolute zero across
all parameters, it cannot be included in continuous
comparative testing (like ANOVA). Instead, we
must calculate the Propagation Percentage for all
groups, and use a Two-Sample Independent t-Test to
compare the growth performance (Leaf Count)
between the two successful groups: Group A (Seed)
and Group C (Conventional Stem).

A. Propagation / Germination Percentage
Formula:
Group A- Seed Germination method
Germination % = Number Propagated X 100
Total sowed
e Group A (Seed): 10/10 X 100 = 100%

Germination

e  Group B (Vrikshayurveda): 0/10 X 100 =
0% Propagation

e  Group C (Conventional Stem): 10/10X 100
= 100% Propagation

B. Two-Sample Independent t-Test (Day 60 Leaf
Count)
To determine if the seed method (Group A) yielded
a significantly higher vegetative growth than the
conventional stem method (Group C) by the end of
the study.
The Final Day 60 Leaf Count Values:

e Group A: [16, 8, 16, 12, 12, 8, 12, 12, 12,

12]

e GroupC:[6,4,6,8,38,38,8,4,8, 8]
Step-by-Step Statistical Outputs:

1. Group AMean (X A): 12.0

2. Group C Mean (x C): 6.8

3. Group A Standard Deviation (SDa): +2.71

4. Group C Standard Deviation (SDc¢): = 1.69

5. Calculated t-statistic: 5.132

6. Degrees of Freedom (df): 18

7. p-value: <0.0001
Statistical Result: Since the p-value (< 0.0001) is far
less than the standard significance level (= 0.05), the
difference is highly statistically significant.

DOI: 10.5281/zen0d0.22127778 | Impact Factor value 7.429 ISO 9001: 2008 Certified Journal

Page 1439



International Journal of Pharmaceutical research and Applications
J Volume 11, Issue 4, Jul.-Aug.2026, pp:1434-1442 www.ijprajournal.com
-

1JPRA Journal

Seed germination (Group A) yielded a significantly
higher leaf count by Day 60 compared to
Conventional stem propagation (Group C).

3. Formatted Content to Copy-Paste into Your Paper
You can insert the following blocks directly into
your manuscript draft:

IV.  RESULT
1. Propagation Dynamics and Rate
Both the Seed Germination (Group A) and
Conventional Stem Propagation (Group C) achieved
a 100 % propagation success rate within the 60-day

observation window. In contrast, the Vrikshayurveda
Stem Treatment (Group B) yieldled a 0%
propagation rate, failing to induce any root or shoot
formation across all 10 samples (0/10).

The initial sprouting timeline varied between the
successful groups; Group C exhibited the earliest
individual propagation on the 18th day, while Group
A's earliest germination occurred on the 20th day.
However, Group C showed a wider, more erratic
emergence spread extending up to the 45th day,
whereas Group A clustered more tightly between
Days 20 and 36.

Parameter Group A (Seed) gitreomui) B (Vrikshayurveda (Sizc;;llg C (Conventional
|T0ta1 Samples (n) HIO ||10 “10 |
|Successful Propagation ||10 ||O || 10 |
Success Percentage (%) |[100% 0% [100% |
|Mean Day of First Sprout ”26.9 Days ||N/A “33.1 Days I

2. Vegetative Vigor Evaluation (Leaf Count)
Vegetative growth was tracked via leaf production
over 60 days. Group A demonstrated a progressively
accelerating growth rate, finishing with a total
cumulative leaf pool of 120 leaves (Mean = 12.0 +
2.71). Group C progressed more slowly,
accumulating a total of 68 leaves (Mean = 6.8 +
1.69).

An independent two-sample t-test was conducted to
compare the final vegetative output (Day 60 leaf
count) between Group A and Group C. The analysis
revealed a highly significant difference in leaf
production (t (18) = 5.132, p < 0.0001). Group A
(Seed) significantly outperformed Group C
(Conventional Stem) in biometric progression by the
conclusion of the study.

V. Discussion

The experimental results of this study offer
a striking divergence between traditional text
expectations and experimental realities. The total
failure (0%) of Group B (Vrikshayurveda stem
treatment) directly highlights a critical physiological
vulnerability in Rubia cordifolia propagation.While
classical Vrikshayurved architecture prescribes the
coating of cuttings with Kadali (banana) pulp
followed by solar drying to break dormancy and
stimulate Vigor, the physical attributes of Rubia
cordifolia present a barrier. The textual instruction
cited states to apply banana pulp and dry all the
stems under sunlight prior to sowing. In
contemporary plant anatomy, drying thin (8—10 mm)

stem cuttings in direct sunlight causes rapid
desiccation (loss of moisture) and kills the cambium
tissues responsible for root and shoot induction. This
explains why Group B achieved zero growth
compared to the wuntreated, directly planted
conventional cuttings (Group C).

Because wild or native Rubia cordifolia
possesses thin, slender stems, subjecting these
unrooted cuttings to direct sunlight causes
catastrophic cell desiccation, killing the fragile
meristematic tissues before root induction can occur.
This indicates that while ancient Samskaras
(treatments) may be effective for dense, fleshy
woody stems, they may not be directly translatable
to slender, high-altitude or creeping medicinal
climbers without modifying moisture control
parameters.

Conversely, the 100% germination rate of Group A
seeds challenges contemporary literature asserting
that Rubia cordifolia is severely bound by hard seed
coats and low erratic emergence under basic
conditions. Season in Vasant Rutu taken, Falgun is
said to be taken as per Vrikshayurved.

Direct sowing into organic, cow-dung-enriched
loamy soil combined with consistent evening
irrigation proved to be highly effective, producing
significantly superior leaf canopy density (p <
0.0001) over conventional stem cuttings. This
suggests that proper soil medium selection and
natural moisture management can successfully
moderate the physiological constraints of seed

DOI: 10.5281/zen0d0.22127778 | Impact Factor value 7.429 ISO 9001: 2008 Certified Journal Page 1440



W7
N\

1JPRA Journal

International Journal of Pharmaceutical research and Applications
Volume 11, Issue 4, Jul.-Aug.2026, pp:1434-1442 www.ijprajournal.com

dormancy in this RET-listed species without

requiring synthetic plant growth regulators.

VI.  Conclusion

While seed germination stands out as the
most reliable strategy for large-scale cultivation,
conventional stem cuttings remain a viable
secondary option. Future research should focus on
modifying  traditional  Vrikshayurveda  stem
frameworks to incorporate better moisture control
parameters, preventing cambium tissue death while
preserving the ecological benefits of ancient bio-
stimulatory practices. Establishing these optimized,
eco-friendly propagation standards is key to
transitioning from wild over-exploitation to a
sustainable, cultivation-based supply chain for the
global Ayurvedic market.
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