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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.  
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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) 

properties1. 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. TheVrikshayurveda describes specific 

Samskaras (treatments), to overcome dormancy and 

stimulate rapid sprouting in difficult-to-propagate 

stems. 

https://dummy-citation.com/citation?d=z%3AtVlLbB1XGXZCy0NqEC%2BpLS8dFKQm0vX1fdnxDVSNbXDixAmpnWDSDZyZOTNz4jNzJmdmfH3bTboAJBYtC6TCogKJBRISAqkIZBVEhcQGoSpSVuxYIRYVQgEVhFHE95%2BZ%2B%2FS1Y8uqFDt3Zs75zv%2F4%2Fu%2F%2F5%2FrlnakPBG6Yx5sr3vbnG42W3%2FJ4a7olavjlt2annbY%2FO%2B01fC7aTmtuvt0MlHZ5ps3O1InbCQ%2FEtTxyhOFNXxsZyPixKPH8SzIIFX6yFKuk3SB1nL62M3XScxy9vTP1mB8KWrD73IN7J78xNTXlKeFnuxdWHnznL7hyM53sXlj77f%2Fu4kJ0pJeFuxeWVr5%2BAZdDp548DOCrA8D1T%2F9pFLBxXMCXqiOAlzvsmIB%2FfkiPBhbO0%2BUxAG%2FMvz0K%2BMvjAr5WG3b51O8e0uXRAFd%2F%2BBOK00TAJ%2B%2F%2F%2FK0jA15v%2FYs2TQT85E%2B%2Ff3TAtYuv0NVEwE9svoOrIwKuv%2Fv2vjH8VPO79OxogF%2F92LeJvBMBT9y5f3TA0Sy%2FOzVKG1uJjwS8%2F1eyqQ%2F4vUFSbt64Nwr4q6MnZeXBKwMLb76xSFnoA166d4havvARVSGIEvCZj079qA945Te%2FIJN6gGt%2FbB8my%2B%2F85%2B8EUQKefuJzFKcC8OOvf5BY3gO88UWPVj7KwscXHo4Azgx4ePoPMyMur0RjWX7fJAt3%2F%2FFhMmMAOHC5%2BoPXh2lTvTd7GMDRpDzz5g4ZVQA2fv8GZaEHuPiZi2MuHwLw9BOtAW1az%2F5zNMs%2FPibg7K9fGrZw6eLfxhT7qIDnGm%2BOWnjrmBbO%2F%2By%2FwzxE1xu3UNzJdSa6j9c2BAu5x3jMVfdF4bEsFKlg3GTSVSLFfY9F3MMd5iqeptKXRSdmaR5F3HSrbLHLPO3mkYgzZkRmpNjiqsI6olwiS1iW6YwrFlsDLHBidKJxEtC0PzgTl2tV5mrjSV8rySsAckPG08OguErGMFExniSqtLXCkpCbiLta6aB46Bb3NSDwcUswGQdGeBJOpOzMsgxyI1h94WyVXRU87oRSCesSV6nG2sxoL3dLv4qppcIywz1JuOOnu6GI7LGujhKdx14R13GjhO8LF8fDixH%2FB%2FYswp4boYiLY7cwMynFfMMj0dFmkzZmoQR4EUnWQciGctCHWQLMsoSZqmudCnWCuNJOI7ak6DCXxxTWLUmJj8lfERieAUPGKbGPYVRjyysXb659mdXZmqAE7E0csHEcHFTwC5t9oyN2PXeu4rPHM%2B7wVFTZejfNRIRQueMUgz8lobBByQz%2BZnAgHQ8PpekrE5KQpyLdm%2FsyzBWbg9HUpHbnpAxQ5JdGraPtRdn0raW0uBrRQimUl31Wn6GobyB3IgOLqqxeqzab8%2B0Zn%2ByrNmqNRrU9N9ts1%2Bw2z%2BQB8%2BC40glVVoVFYKdLSWMorxxstOcPaLbXaFnwxM8paCDOaGTYSsxssktDoRUiTYyAGHgyRdSdfODmIY4BA5WH%2BIeUc44fPPfxOXbhPNYMY%2BCy9zQDVI56kqXYGBFQCqpswbVnxAEqnoGbeF%2BwiTKC7iN9Y1QD1%2BEVbCUcJpFNk3HAx8QZ7PO6CAVYG3JpKvikKXsggNJgPk45c02WqakwysYX2K08zf2he%2FUmMihSHCp2n3ur%2B6ydAqjwdqZOhdxBzKAl3Q89uZY7MGiYPT6PpOqeZ%2FaJK7g4y1bZmTEPzjIqXZZQVGIJix0oXaFllg1QtsghS7dkjHQuFHIYcQQzAct6eRwugCV4RnJecgekoRUmlC%2FqiHSfzlMakEV8IeYLDDLIEbVCX4FZ1J3psjTLoY8ptkEujS15K4BYLZFFBN0RRQoozHQQkgAREbYzAMlRFHRXGjdXpTKi%2BnSa8VRSOZIQ9zlGqgHFQebwSGQuaoeEj06C7fBd91n7aHoOhWQQ
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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 Vṛkṣāyurveda, 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 3. 

Review of Manjishtha from Vedas, 

Smhitas, dhanvantari Nighantu, Raj Nighantu, 

Bhavprakash Nighantu, Ashtang Nighantu: 

In Charak Samhita Samhita, 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 sushrutsamhita, 

Manjishtha is primarily categorized under the 

Priyangvadigana, highlighting its essential 

therapeutic utility in the management of 

hemorrhage4. 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 Samhitas 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 

https://dummy-citation.com/citation?d=z%3A7VbLbhxFFDWESAjxAbCrBYtYmh7P2PGD7EIMwQqBgE0ihFhUV93uLk9NVVNVPZ5GQkrEJ8COJV%2FhPT8SfoBf4Nzu9rhDnB1LJM%2FDNVX3cR63%2BsXl1jue1omCk%2FaBVBWd6PVHh3cPC7WrZ9muOpxle4fz%2FUyqg72sOJrJmT6io4PDvPDBlMbdph8bn6i99XdtpUtRyEAiVSSUD45CTN6R8IVIQWqTjEcaUZG0xpUitjHREkecFkuvUYOoKxmWUlGTjJI2TkRLicOZIGITVmaF4yZiJZBM5EiLvBV%2BRQHnVhQTwk5EJXOTZBKaSmSVnHUilDVLHBGqkq6kSZfUI3LAN4TztS%2FJGSXqQBGpKE7F2ajmhfMXlnRJm6pjoyoho3j68vL3xcvLP%2F580aJC0nIiolQBpZUBlaGHwtsF8HCRwqqrBkmkQof8Y1dHKCXnzo0HrMvGdrsitvmV0SSEmE6neBePSRtluJ4B7UquSORETihywNiK5EXVLCUWzMpY81OfEGHF0lhLzhkUyFmYASYql2qRDywxM6lSzOErbW4KCGQNRcEtcAFZLiMaDbREYVjnNHUA0KEdx3JEOorvd3%2BYiu8oTUTjYhOTRCO5JfRwTV2sgnELLg2hsDgAtMl%2F4vCnuYVOYyAIAVD4DSTwBumUAS4i8ofqdnZ1C2sKaGAsymuCfVFAuIKUt75kGV6nTxVkhW5RuqhMWdmWEaEVQk7F5%2F6CoMSJuKgMqkL%2BSGJJqfJonmFAxKwIqETjHLelfEwZIR3EsOJ6KsIP2OkLiBswwRNwAlgEyEgJDYGT2gfGV5bBqMYmaFXoBvn8YKKB84mwPoKqAie1gbh9E6%2B77HFljLSHFABUh86m01MDGSbpCKdsO7nyZwdkMoVR%2BsKHxeXW%2BzBbBI4qtbd%2FfU2e%2Fw%2BD%2F34YXOsSKhr7qJapupBt70I25IgKPp1YZt5NxeMeXuOc70uIfz3%2FzThlG81MIDG2Vm4j%2F%2BQ9ow9IeFq4BRcaOhEYZgCatJYFBgnduX%2ByPQwFhNFQdYgmtWDUmYQbgxnhJiFIsGIF6UYNKKBP7pcVC%2F8BomVtMVdcYrFHb6ECVAoioCfmpfN1anQraF1bnhad1LgcMN3FhNSuJsAGZHFhUvWqk66mAxwE1QBLE0GmqDy%2B4IwoglwSy%2F1GZMdcTsUD9N6V1Y3D4Jf9vHJsV5%2BBu0ExE9AFDGFgGcDjVeVBQXw1s4Dav1Iw4RICcirh885ZY6PZ7hs49UiOxdTkFHzkn2sPnftt0UQ%2B%2F6hxspbn0soO8CcIUslSrlpIUhP4YNfCAjl0P551OVguDHsXp7DuMB4AAclockyi1PYMBN8P3g2BGDcmB5zou6e4E1SEAkB2jMRD5oqU0UDinddDZeQsGLubsHglqAnekpj3cCAXOUi94yPKgspGhk67PSVj6fXlxha%2Bpoig%2Fxo%2Fo3HTA1Iycc4n3HHsrxTIlTgKA95sWpE3SWA6ebyZEts6epjPbyF5VP7l4N%2FTkVWPcVFYX7O6xUOP0%2BLO6fHDuP2aKjzUJLXmMTRYc9MYJsso4ug26OHvr9%2BplQpFwo%2FH3NvubPcgm%2B0tWf44SeHEFf5y63YpG%2BQK8TnmYo3GPsPLBz2bHh4QyGvoFiWTcNE96fA9HQxzP6gK5cRiBXsu6b16E%2FcLD1X4cLn1lqllSd%2FwmL3cehsc4xZ4gpUPvq6sHL4%2BtXwuGCCJGn7BPu3gOHwWhcRTS1ucVXKBzkokc%2Fq%2BO28062%2Frhp3Quaa232mPiWrgH2SL1TecoEd4WhpClw%2FhMFwJ%2FV5ldAQ2Snuz%2FnA%2Bm%2B7P7x7Oduoop4Bxf4qVvenRXNFarn%2BuUqrjvZ2dTn8yqCnG185IZ9mFibhoM8TOerllw9TJNg7CrqsRnkHY2YjebDN0sv65a6zFHfgrd8%2FZZe6F2d2fH2UHHx%2FsV74mHKD14t
https://dummy-citation.com/citation?d=z%3ApVdNiyRJGa4ZZ0UQRPDgehACGdgetivrq6u6a0G2e0bH7ZkdHbtbBw%2BCURmRmdGVmZETEVnVddpxcfG8%2F0D2KIJH6ZsfIOhB9B8sexLEi%2BBpLj5vRNbn2uKwMFNdVRnxfjzv87zvWz%2B9bn0%2BjbO6nJ6Kq7vjweBoNImH7STh4%2FZBMkjaR13O23F3cHg4juPhYHKQ5jrmTpvr1q3Liqfyu3UxkSbud0eJNipV5Z2iEsk7Ks1y%2FHcW55S%2FonRpf37dui0mE3113bqTZJIOvHz731%2F8%2BBetVkvkMnEvj79x98MX%2BBQ7Xb08%2Fv5v%2FkyP5FwJl708fvCPD%2Bjjht%2FWKxo8%2B8rnfrtl8L2PP6PB8pt4v2FQkP3PYvBPM7Zp8HtfJfuvZnCv%2B3u6FAye3%2F318YbB%2B%2FL2%2F4Hh8Zd%2F%2BfWbIjx%2F7%2B8%2FeeWiHA%2B%2F%2FTYh0xg8%2Fd2HlGUw%2BOjNP24V5Z%2Bz3ZTl81o7ubjzr4tMWYZ%2FrNLWqkkumS7zBXOZ0XWaMVtXFT7qBO%2BSRMVKlo49r3mu3IJVOS%2BdKlPGCu6kUTxn3LE4k7yShs35goHBLK5zp2aerqyqDfxIxkvBnGaFlI4xXTuWIScmZEEPVMn4ojYzKVTMqoybgseydiqGfVWK2jqjpI3YDxWfKB8IhSel8InMpFmwXFq7j5Tgnh7gxXmfqTSFKkMsq0vcSOQrkQQ8V0YDhAKmSpZCZwu290Q5B9dkIo9Yv9s72KfXw3sRu8ikkUhSwpnRwDeYXqKH3B0B5APjJZPcLnwcFB%2BTV5UsrZrBs3SZFhE7V4XKuckX%2B6zQFlDqooC5xgpzi0oGSPE9WgQBXhC6VQ5wvOc5t8iqUAywCTbXWqxu753rgttMTvHIB3HuoWXIpdtHLqcUN5AwXCiyRcZ9XJbVFhWnqDgTaqZsAx8dZ9bJgj7wQAc2Vy6DyXZ%2FyOKC5RqeVyjEunQAmaIZtA8Ym9QEP0IJV5csskxP6BwKlxhdMCdLAULZTGsXzrOJ4SWIhpMhjLg2hqi5kNy8YVlq9BxhAPXawsoWKFuoNGnjoJNxVqrnNaqBeoa0Km4cM9CKMlLsQyMN4ffZHMyhNDyREYtdaYHY5DnoiAL7yNk6KCicVIVsAwRbg4XwvVFvSqJBoako4l7xyClrERlJqYb9MvA2qIYcgK0znc9kQRjsEDZwdR90a3sHNoBqeQFDWuBgpY0nz953alMbfrlxs0s3fRFTaV0jYhQJCPq6kcISJfMGhUSaiD0jBgRQJzyeohY1jk6lrAgf6Gqm5DxkvCybdbVYePIynJXG8alEXTRTAo9VQg0Jp5FpWyaJjNFQUKdt6jdsDQRMOEDZOWDoT8TEXJvpdetLGZ%2Bgk%2FDYLe78FTr2cjQoEHEYgcTcoM0I350QiJDgJqoWWsVagCjtDH0IfXNNIJLojm%2FQ9EKV2gJqjttGqETnirO9ZyrPRXSPPVHSUEtg72g9jdhDD%2B9FptGJ9nwfWitUo200oINLQazgue8QeDzj0BAFVPpW7yWCOkMr1JWX3WCOxkWsQVUVuhaJBA71xEpqvDCETg76ydCrE12bxshKzN6CVWmpMBfAKyCBaUHcML55BgnSbYtmjgkAonED1gFIMAOwNqQVQXFLBXWs0%2FF03Qy2uiwqASnWcSjDSnT%2BCjr%2BOjgigUa1KOjwiSKhN1TQtbp9FhLB1QQCSbJMgR06046xicaLBR9D%2F9hbmbhHjWlOQ2YLC9Im8P6vMIA6RDOgBCLBhrI0NHQYveR6O85GnmRj%2BdDn5qPxRyikiJ1gWKAB5Xlo5CgtVXJJy%2F1QReq5f%2Fjok%2Fd%2F9cnPPtrgLFG%2BRPNEADjmo%2F1ULXfKV2oEuM45xBU4Q07QJDMVZ94yhuOMSAtzDS67YEQg%2Flyice7D5m4JNuJccwZzpKiL0P4IGgkx6IK2BOTQOFwlQZ4BWTtrxlRQJc
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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 प्रतितितिद्रव्य) 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 is 

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 5, 

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 6,7. 

 

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 

cordifolia8. 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 9. 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 10. 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 

Priyangvadi11. 

 

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 12. 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 13. 

Rubia cordifolia, commonly known as Manjishtha, 

is a perennial, prickly climber characterized by 

ovate-lanceolate leaves and reddish-brown 

cylindrical roots 11. The plant thrives in loamy soil 

rich in humus and high rainfall regions, requiring 

support for its climbing growth habit 14. Its 

propagation can be challenging, necessitating 

efficient micropropagation protocols for direct shoot 

induction from seedlings 15. 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 16. This approach is crucial for 

addressing propagation limitations, particularly in 

plants like Commiphora wightii, where poor seed set 

and germination restrict effective multiplication 17. 

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, each 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 18,19. The vigor index, 

calculated from these parameters, will provide a 

comprehensive assessment of seedling quality 

across the different propagation methods 20. 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. 

 

 

https://dummy-citation.com/citation?d=z%3ApVhNb2RHFe1JZiJgEWXHh7IoBBuEu93d%2FsCGxXjiCRnHM4NxO0SsoPpVvffKXa%2FqTVW9thsp0mTBArZZsIqEhNhAhFgAkpGQWIUfwAYWSPAjRlmMhDi3Xn%2FbTSbqhd39uureuvfcc8%2Bt7vevGq9kSV6ZwZG4%2FHpHtKXY2tpt8rSTNLd397aae53t3Wa3I9OU9%2FekSGWmbcKDdVeNW%2Bclz%2BTjquhLl%2BzsdlPrVKbM7aIU6QOV5Rp%2FwWOfiibKGv%2FBVeMl0e%2Fby6vG7TSXtOH53U%2F%2B9uyvjUZDaJmG5wdHH36BnpJgy%2BcHD3fe%2FiUe5IUSIX9%2BcP%2Fub57ice7cxk0On%2B2%2ByVY4fNS4fzDv0P%2BZ%2FK%2Fj8E%2B%2Fp5BmEb73YhE%2B%2BPcKh4%2BL12lpFuFfKOA1HH7vaz%2Bj4KcOq4frOvznswUMn%2FxrTYcnD9r0MMNQ0M51HP4qXcAwNNcsysl%2FP8T7uZT1mhF%2B%2F4d%2FXyyKXNfhHz%2B%2FUJTy4zWLcvra3R8vFOUXtLaOw0G10CnVNwnSdRx%2B%2FNsFcfjdR2s67H31P4s8XLeXe%2B99ccGhu%2FNiarPa4T8ezRP78KOfvkiVP%2FlOskq%2Bzn6t5h1utV6mon%2BKw4PX%2FvCDVQ7fEd9YrPKdZYfySWWDHN3%2B0WM5lC7kUkvvN5iTzdJZUSVBDSXr2xC0NDIZYMlY0%2BRDrjTvK63CiNmUeSkFlkprHWMwxAGVlkwoX0rnuWbcCJZJVygTRw%2BDL5yjAg%2BSDWUmA2%2FGk2rbeg%2F8Ih4WuMM6g6dESc8qr0wGz2kqnTSBlZrjPyu5C575KskZ90xLnm4wH2SBVKwN8XwLby4%2BjnMjR2N76zJufIud5bbKchZkkhv1pMJ5iGI%2BqJC7uCOmvJASHVGnEjMpJByynBN8UhoEw01TcCfUT2CI6cw405QaM7ESdFBuXVBJpUPlxphhn%2FTBjcZx1ieNodhgWhUqwNuFdQOmDKpGS8iGkHMS4BqsjlOcAIjFIyMUR2y%2BDq0yAqXnA2laWIKp8gxwqkTLDcYuUEdZ4LoQHFUr5DwwVZdmAZgZZNxJ4IN8p%2BlOUPOIwASVqoSpAtZDWVANCY2IRdMnHLyZUK8mQQyfalXgfKe4npAgsWZI7qwBWkzbi2ZifQDyIbdiRoYxOYkNm7xUOIH5nEjBkiqQY0QMqLmiIEY4wWQb8%2FhNgEu4AV7UGgkCd7RSJUTjtNJ6xC5UyLGoY%2FnxjHgQIeJJbAF2EgqWRdgqLykveVlK44kriY4pFCoBoHOYjjNpsUfTzCnSSYJvUv%2FfFOkFokPaGlwYc21WjWlvrShefzQuDSFM0S6iXPClGOdMJ1XmJW1AvKCLMmUVkIEgjl41Xs15n4iUhNHtD05sWRFc4NYSZWPJayIJmWhlKBiH4gkAC6Kj5WKLwBtpiGeiAjMtG3KnbEUoUSylzaQB1XCaGqoAZFqnUhngkdS8GyuMuFBG4JAMAjaLaJKNg0mYEZJ6g7ArVOQgrzuOMAZQXrrhnHgt5dN6YC9IZTcm4WqeDKJ8zvfKDQSIe4jNtZ8NVMH7T%2B%2BSusFBP4mQk5xraHiGliYdlKgzBYxa1OgSEE6W2KJ8HtGBf2J360iMe3aaWQpErUNHLDu4Joo3l5W6TQioVYRQBYYvNEAx9s1GrDqH4NQui7qFfGhONwEvkqKMqL4sHQXUU5V6Eiwd5au%2Bx5ijlK6XiARtuX9aPegqnFIwC%2ByfSsyczq%2FohYn4ZI6nVBaktaAvFJiDFyORSqQeYaMl4ElBrnpMwckA8xO7a9kqYEwyRp9QYng70zCbIgkKh4YPxsacOkWUlpCBjtPAmMoV5YWXaxo0y6l1bTZgNJSoIiHLWSqhdxzS5kMl4qAxc5o8JuxNUN3AkevDajpBwLCbtHwMw0TJ54Uc8wrXmhK%2BoRw1zT3ou0CCSe
https://dummy-citation.com/citation?d=z%3ArVjPbxxJFXaWbDYiEUgcVlpxKYmwxGSmPT32ZDwOsJ7YznriZDwZO45yo7q7urs81V291dXjGU6J9sR1xSWCQ%2F4BxAEJySxCrAQS4sIFiQMXBCgn0B72RHzhq55fPYstrDVSJpqufvV%2BfO%2F7XpXn%2BfHClcANs7jX8gY3%2FEbFtmu2Xa6vNFbKK6tOvUwrtVq5wVaclUrDX204lUBIl2qpjhcuHSY0YO0scphy7GVfKh7w%2BHKUeP42D0KBj05hxvMdXMbpj44X3vAcRw6OFy77ITMGJ%2B%2F9e%2F3a%2BsLCgieYr0%2FW73%2F0i7%2FiydUyOVl%2Fp3wX3xfYEfd0eLK%2BuPTL3%2BCxEPbS6Q6%2FbMxOc0g%2B2fl%2BwaF977EJfQGHN%2F6uzMPEYWW7csEMF6%2B%2FelZwWPr0h%2BfL8NpZDsu3nxYxtNrxy3M5vG7MTnNY%2BdmrIobf4i%2FPV%2FKZDqu%2FfUkKDsvP3jyPw9f1W4WSq62aqXLksP7gzWKGnY82zoHh%2BlsvXhQyLH1dzxw22KNiUx793D4Phq8%2F%2B7Wp6zSH33n72yalicP2P%2F9o4LiAw%2B9%2BeM2kNHX48R%2FOQ5vXn%2F2qIL05h9%2F79F9F2pw7wzMdrltBscv%2FB4f%2F%2BHNRehd32PzxdrHLF3d499HxF%2BrymQ43ri5%2BkZKd3xeJ%2Fc3fGd2MHG7%2B6ZOiw%2B5Pj843bYpanstw69Wh8T5xuOE9N02%2FgMN7P%2FlLoSnvnbzx8eczZB9kUrPhl97e4XHgyWiNdASNNWVkQ9A0JWtkk7tSDwXzcASRvcxxx%2Bt7wyhhmgqY7iqPKSx1M4dTwVJyj0ZcDCcrLoPN%2ByzOzLZ8hewlzOUwXCOuVB73pcDiPnUEI%2FaasWWKCvIuOeBpSIMwpqN0uM%2FHhyGRPnlI40O81yElPCZ9qrhEiOYwU33mcZc84BpudKYY2bPa1ulvpsHyuqYBSCH0f8W2LbIRUkV7JKVRyDVdLq2UathCVTykJXL%2FiCq8J%2BQWqVrALA1VpunE%2BHapTkhH8SGNA9qnHi%2BRZuTQvBCPk4CakGWyjISxBiOyR6NA0ZCulholuzK%2F2QRZschdq2ORNgiB5mW2Tcg24NC9obEAMgFc3iI1i3Tp4cysClc8SaiYN7ttkR3KPdanM9NlQpqog3phwbBukU287hvCKD4zXgGqmZe54bzfVWuU%2BcwQmJ2WwIgI1bVCxxLgGVFXesMY3HLz%2Fkez%2Ft%2FcZwPtSNkz65uK9oc0yIBjxzqw9vKtpQMprGqJdO6sVipkccSIzue9kq1BAv6PKIA2e0dS9Y4XvhJSJ9WKunp45Wv7ISOJYimLNdgbuyzRhKck4H0WEy1JyERCcJ8z31mqUQuSJDQljuJewIjD9BGD6bg4SmjsGUeaRYlUVA1JCm3Ar0VMqI1xCBQ2g6M%2FJWeiZMKUNmJCEjED7agjM008puWA%2B0PomiBxU9DNZqy5B72PFxaNbiIJ8cYEGrBIK68kokMkiX8xA%2BehaJhpBgZqlieap2MKjKB%2FB9J1UeoAlnpYImkGpChsEOODjCtsoW5mQpoqQyXjOXOHSyEDKEsUFt0sygR60GfTRcK0a%2BU%2BuCZUpGOYAXEWI38T0iMacBXLTkIWywifeARlikUQy5gigOYJHtDJBFKeDpURqQynKKYDJMZFzsajkLshgAD6wAFg65RkmguTm0GRxkOSSJ6ivjiAdIVAyzHlYDZPVeM21ZnHgQw2Il%2BEAFHMRKQCUxOLPmfCM%2FvG1YwnD2YJE3BpeomXsCYT8BTzmTKkSfMAGNZjxKUY7wCsUilmcMV2844VuA56gkZwk%2FcMmGnU4ObDGUAC5nHlk71FmAG7ogkDGi7JUnZKveH0L5rSGEiPpa7iDjCYr3xG8bxLI25qiHsM6dzrOdEUEFAsoKPEZzoxaYzBQFBfyagQyweJqC
https://dummy-citation.com/citation?d=z%3ApVhNbBxJFZ6gJEQIRRz4EQJpC2mjdYSn3T09vzmg2E42ns0aLDuQG0tNV0132dVdnapujwcJFIKEtNoLZ07Lafk5gAAt8m2vK4SExG1PgIQAiQOLFiTIYfer6vn12ptYsWR7uuvVe9973%2Fdelf2949rlOErK7KDPjp7v8JC2e51GvR36w3ozZH590GVRPRwMWqwTDALmB7FUES2UPq5d2M9pzL9apgOuWRA2ukOlRSyyi2nOhlsiTiS%2BCwND4fYIlZkfHtc%2BxgYDdXRcuzhMuDV4fLP29m9IrVZjkg%2Fx9MKrr76Op6hQ%2BeObL7515SYe%2BEiwInl8M%2Fz%2FH%2BzjQuAL53S49d3P2Yepw%2Bd%2B9C9r%2BUSHX34Aq1MdvtR%2B51sLDjd%2B1nzr2Rze%2Fcxf7NLM4RsvPCPCu%2B%2F9w0KaOfzpdQv4GRy%2B%2FMd3F2v4iUffPz9C%2F%2B2%2BRXGqw%2Bdee%2B1P53Z445VXHp7l8NNvvnl%2BUm6%2BTqzWzkj5kQ12Poebz%2F%2FV1ulUh9d%2B%2FLunQXj1C%2F%2B0VTuNlO1f%2FW9Zh8XT1LAVfMqanebwaw%2Bu2KW5w%2F%2FYtSc5%2FOylX9rKnObw3r%2FfXRb2354G4cp7f15w2P%2F1V6yPyuGXfvuOXZo5%2FPl%2Fzy%2BbJYetq%2B8vTpuNN%2F5%2B%2Fk5Zctj%2B%2FdWl1vtJcpJl%2FqBUBR9f%2FMU2LbgWVBpCM0a2eZEoZgi%2BXp7MTvv5XsIJP8phmPKsICNqSKQyVkYFZ4SVWmQxKWAz5lQT0vCDdj3oEFqQTSUljzlRQ7KldCGiUhal5qtku2Qi5vYTucVzqgvnGGY7kmZFFdjkIuIGtpyJSGRUEoeRrGuVwiIiZFOrHGDd2%2F7m%2Bm69nzFBM9LPTCGKsjgZGC52uQHIKFklt8ShMDbONCohd3jGnWNYqVK76GSLG0M1jRNaFHSVbPAsprLUpVftsrkDjivitFYa5RUatclPWhgyQtaoHuriqkeGyAaAnxY3ISv9%2Ftbu9SUgNubcpeEcFLo4pNAckRkZiSIhKdcRyIpIlEicmYyTFd8Lrl0nOEFJ4BOSigzBkTQYTqa7Rha6q7FJKPYwLTjzCNlzYSiimHKwX4UuFAkCwsRwiOioaK553Sh6YEtQYbE8GyIy6EVzW6lciskh7WJEKs0lRwWIxqNKxbdtkRg3IoYUrfKAVko1chj6GTmEvqxgDjmiKUh8Ip6CpyQqC1v9yjMVui7pGDQAjHXEVMY9srdk6KoG1JAk4g7GpKjAW3WngqHZSG55qWRj37pArlCUSFCCD1gJWp7v1xs%2BfpKoWldlARxjMkBiUcIrUJLTQ3x0%2Bxv1kGQKqRJ0GplicmZlJsBRioAiOsggyIrzATVWdCcQTTfaHGPUJQMy4wSOlapZbP20C3baJqdapO9YAhO5kuMBjT2yuVSmJW0FIVia8U5irUZ4C37jUtp7G3iDuyeyvkD6hHMLaM44Gyl9cFy7mtCBKTSNivHFb%2B6hOyNKqMHEIiu76mjgXcdUIfeFRH7CEPA8TZNnjGZ28DB0w3SsuHxhNiT3OejUGbmDZkeN17MPjT2qrfyJJRNiNwXwUs0A2LWdS%2BYMRdomA38G63pMRGpZs6ScwIGoqZoobl5QQEZzVo6EnbxOlLOGWq2kaBEssXJnPcQ49kmepyh6pDTDCuaIHC95XGmEXifETElwtKAES4sa7mDh9VrXYGFjSBv8UMQYkWSlHULrgb%2B4VJ1QWOp6TSt%2FrA01Nxglk4Wgbfsivu7KxVCNyQIYmDlZweYObDzb5BE1jsLTSwvc4ICMlIKSTrQ8WWr5BfoW1LxUsv7GOipWlQzzzvYOZCiG0KsdaMoIF56DmQiIqxaBRiLwgPPVotRKuV5aCUOvGdjKAGw5e9Xxq8QzdxTbDYyOgYIeoFWtShbMQYzvVzVYSmY2RE5iJ43WmeBFNpQlzyKABK
https://dummy-citation.com/citation?d=z%3AnVZNbxvJEZWTOAkWCHLdYx%2BCgAooiqQsU%2FAhgKUkXsdeRbAUb3KsmamZabFnetwfJCcnO0COOeXo3HLMH4jumx%2Fi%2FSX7qodcyev1YRfQBzlTXf3q1XvV%2FeZm7yeWN4FdS%2BaM8pqfFptfLRZZRkc5H5QLmh8czebZwUn2cHGwmM4XD4rFCU3nXFqnK93e51fRBu5%2F%2FJtLzoO2rbrSwfAj9Vi94JXmtcKjS%2BZCXTmm0HAbvPocfxGKh7pVL9%2FdvF2%2Bu%2FnPl2%2F66FZckPotlpbsuM3Zq9H8eP%2BTM9sGrHn0ySktY15rNbrw1pFhUrl1vdGlNZrU88m%2B0h47srKlCjUr3XTWBWqD4ragtkLWQjVc6FyjYNUZvPIq%2BgHK4x0Cagtlsd4BNRVawCLa9z5w4yfqKdbk0QS9olSyhHfOdlQN34Gh0GWpJUZlnBM2EEQ1uUJ5ISO3FNIyXwPf8GylKdNGh36saqkd4U3HTreVAu4GgCX5RF2hLh9i0SvSjVfBIlvTkcNTSRNueeYNCtQ7np1e%2Bpq2JY6xO35yjUDl5R82BMTEiAKhPFZrHWrV2ALiOMxtuxq6BiIC53WrX0UGF7uOyN5erUEwal%2FpIm0KbLMjVTkbOz9WDH0BaxuASaqaTafDslRTPyz2MbuGkqQQm1gUIYS7VaXmZJ6lDgUZqodTVVA%2FZJGawZlEqjWhTbYtYkoHChx3RucUBPd5bDL0FyUPyHcUczG%2BS7dCthzJqAIh3LCrElO6LXiTkDg2CFxtyX9vJTlqGNba0rLDPCnW1i1v9n5RU%2BaDozz09%2F99btckRagVOW1jAn5LONLUFiC3aN9jA5lpRdpQZjjRASWiQUEYFgsM5ZXONvi4YrhmyJFZJz5xylttDoZvHWEfVKhzvKio1R4CkyrJeJuSw1DOrr5DkzZWEAu1%2FdZ6TUJWcBiaIaqxCU%2FNZKArsUNE%2FJCf25V2tpXIifpT2jpXVLlkoYhEsJQI1qRJlfimDkhEUQLrznqpL3Zi%2B9QVKhGKHV5FEm8JOyIIadBO7lDDZ9Ig2AgD5%2B7YGDzx4YT66vW%2Fvts%2Bjx2I1PJefL1DP07wVeawIlX%2BzaDxHecag4KM6dFl8Z6Uc8uTzAIAB9%2FbIZPAr6SSO%2FAv0HKbWzOQeUctH0KXriBNo70khSlkr1KzganKbdffo36w1U6W35ZfTSA5Y25VjsxllDoK9rr62HSHCmwmE0BV1t62ZatsqRT1yIEB19QadAngtCESDhzw1vsJPJiFilpYWQJ5k7Mx0hSh0dv1jrm1NtAFCo9BxbawMUM%2B009e6nf%2F%2Bye9u%2FlHRaPfYyLIMeJ0xv40umayP74kB%2FTU0ejUkffolLqOaDY9n6izv0GMiFFPbEM9qdGZXasittX%2B%2BBkW2Vg4Gn2G06hHzCmIqKHc0aVF0yLs0VYRjXxOso16UuN9oNGTmhlfE2X%2Fdcj5uTZLPLiCwUeX7KnBUkwfdKeR826snlFDhlT75RtEeMh%2FKWSes8GAs6qN0BdMr54QuwC0W5pwnHr4A93aHX4f6XBqP46vNGc6zE%2B8hXduJ8tOQtY1qYuWliB9nI649KGMjd4ejBzyCah522gchTSCeHWjc2czTUZKMaLQlf7%2FWyukL2lUuF46GLu0R2M1Dj4Bgo6GGmB1mwNpkrKv2ZTp5EKNeH%2BxywFkIXlsZ%2FqEez%2Bd2OBEw%2FPDyEKVhYsVBKWrGsdzHmA%2BGMBQjpsIaPodRFjNp%2FPjg9m82R5k7J62pb3Zu19RhO2cf20wPbD2D%2Fi1rphO5lPW3kf%2BGQe5Gm1mT3GZSVMszfYX2JcchP5HG%2BUW9t58%2BLX6q62oXFl0k3%2FafbPnc4tyrLvZu6dx6%2BAXcrW52fsRynQ%2BXODJp%2Be1oe3Hl0bWQdURS%2FzfEVe0OJnwvyyp0aZfXjrGMYbrQaO5giza%2FEK9
https://dummy-citation.com/citation?d=z%3ApVfNbyNJFc%2BsRsOOhEBwGyTQE7sME8l2bGecjxkk0mNniOcjiWzPRCu0EuXu6u6Ky1291dWxzWlWHDiwByROiBsHJK7cwmW5IP4PxIEDCCEhIciF3%2BvueJwls6vVjpRJd%2FX7%2FL3fe%2FXy4fnarciP82TSD%2BbvNrfC7fHW%2FZ16qxWM6%2Ffvh6367vZms94O%2FE3%2FftDqtLaakTa%2BcMaer904TUUkD%2FPpWNpxqx0aqyKV3JymQXigoljjx2UQU4WGMkn20%2FO1t4Lx2MzP126GsWSBi%2B%2F%2FZ%2B%2F2Gv4FWobuYq%2F%2F%2Fp0f4c13Jr3Ye%2FG3mPAiZypw8cVeN%2Fr7Hl5X3K59ToMvu%2F99tWow%2FhZLfhGDv%2FroDysGv%2FmX33DAn2XwXxe3OZHK4Hf%2B9G1%2BKw1%2BbfvjVYOjf%2F%2BaA14xeOM6g%2F%2F8xs%2FfZPDkt7%2FjcJcGv%2FuPT2B4ncG928%2F%2ByH6vM3in%2BxG%2FXBp89Ivfc8CfZfDuQRHGdQbf%2BfhnV4qivveJotyQH%2BTGycVbf%2B0n5C1yeyYDUSMvEgGpjARNc%2B0UxaChqU9VIq3QFNg8IkqtTIUt2EezWPkxqSRQoKPM8ERnwiqTZ%2BQWKQ5MCAWjMpOoJGrQ0xh6E5KOYO6JyW2C35DpseWe1OpM2gXdpREci1TmTvlZg9rN1s5D2rnXqWfrD1rteqtD%2FeHw8AG1250mGmt7m37Y2nyfuke9%2FUO692LorT%2BgJ73eyDvC2fPnR4fU6w%2B7g%2F7xqI%2FnuzTs9vcPR%2F3H%2FS51n3nDIT95xbejxzR48ajvQW%2FQ6z8%2Betb32tR3JSaptDJJlNA1gKD8iV6QrxXDSTPlYkhkTk5rFFkzQ7qUp%2BQMtdo0JW04%2FWdSnAEUYSXF3M6LAi0x1rJG5gwIEmmR%2BNJoPNeoU98mII%2FS1AhZN8kvDZFIAhx0%2BH1sjcBnMr6fW8teUYNZbKwuwL9f32rQY21m0pZ%2BQysiKxJXI1Q1Zy9cRKeymIxF5FIm%2FLyQGkpQtbkqsr%2BUjrSAyzyrUaveJsqkDDi8QNgJpblNdWVprIU%2F4edZLBOaCpdb2aBeXoRIXh7lmasfga2MXoqsHfkCCQCesAi3SDJk9w0aGOPK8FdrwFDUyF9o8A%2Fl4CPWsbC8YFxmCWPhGw2eNSiYGTs5X%2FtKLMaZs8J3i1tfB82Yzplk7wbAp0WuEWiYcOliqVPCEOZnmTkUijMSGayrIJI0lm4GwJYNVPiHIbAgNVaAypmvJOw2mNHUrVygLpWG8ukMJkUUJ6CXNcjOMQQIIpECGIxN7iiQzsxVuGDoEDg33j0vcSpAB1cH65zq1ATSJoTWaVScnQogwXEmMlQ%2BUIOYkyCAk0WgRTic4FQiO6MRD7vylVvUKMuBFNMRPj7IlYWK8EGCMsvYoqdXxccKSEdch5VDP8cgQc%2BfyeUhut9vFDbALKGzCmZAnCeIn10G5ADXatopWGSm%2BElKKDMc6jKSYlKleFkZTAX3pyI5VZmLURYwR5wJBe5C7v%2BGFriFSaM5NkZRJIvVmeVpjZKn0ofY0mp8aTZzeaCADBQRL1yAKJAF1OhuHIZK6oD1qmzYJwJs0FBqmORa4iOkQecSPCtD5rhfDYrAJBXiRlcagNVYKxlXqPM3OecWqt4zbhKYKWoGzNBAng%2BNgIEEzFXml7qrMAP2y7lLeSavybeYW8UaUquADGTmWzUGBlczf03xokolN52cczgM6ZXPV5pmBQErI1EG%2FrpPOIwKDDgNrZmu%2BApBIsFJA8mxMROACPPLSwnui9MaLGfoMMQv0HI%2BT2BuDVxIDAyUT8vbCdcP%2BGashBBnBjGHaY8ExlaKScBThsmaChebCH2Woe0A25Lt7B6djcmaYbQZO0M%2BXIVAwhXG4Y%2B5rZaMKxrXFwl3LQoQ5r
https://dummy-citation.com/citation?d=z%3ApVdNiCRJFa6ZHfboacARQQJW2Vmozsmq7qrpXkR77B%2Bn1hltuntmGLwYmRGZGV2RGWlEZFenXmZBBC8e1JuIuzqg4EVBxfa0eHHBiwcRL6KsJ08exBUcXPxeZHV3tdvgSB%2B6KzMy4ovvfe97LzJfP%2B69mKdFU00n4uijWTwYryXJeGlttCqWVkbZeImP12L8S8ZxPBpl8TDLtUm5N%2Fa4d%2BWg5rn8bFMm0orBYLycGatyVV0ra5HdVXmh8ecdJqqwRpnKff24d1UkiTk67l3LCkkTnn3yX7%2F58Z97vZ7QMvPP1m9cv85wl3pTP1vf%2B9LH6ZGcKeGLZ%2Btbb%2FzkDdwubHz1%2FwX861tvLQK%2B%2BasnlwPcf7xJCGeA79GzywC%2B%2FfYXzgH%2Bcv1ygA9W7xHCmYZfxt2lAH%2Fw23OAbz66ZMgPP7hPN6eA31%2B%2FZFIefvUPFOMp4Pf%2BdlnAdz9%2Fzoff%2Fcslk%2FJI%2FumcD9%2F5znMkZf3m5O%2B07xxw8q3rdNcBfuKPO%2Bds8%2FTnz8Fw%2FcPf%2FiFxughw%2B%2BbvqdbONPw1Ef7fIf%2BUpl0EOHn6j0UNX%2F739vMAvve7d0mZOeDOz%2FoU5RzwKz9aZPiy%2BAU9WwSUX2yMl%2B0LTze4bo%2FYO0%2B%2ByeJodVSWjGlT5X3mm0QytLTEONnHBU%2BsaRzTqkxYzHgl2IaxRmse1rJPWykr5Yo%2BE%2BpQCSlYJbnVLfOG%2BUKyhBNMAHUpt6nEI6C0fWyXSMdGfWYOucccnjb0swwqHRPnWy3ZkC5UXnJ2wipi%2B4V0ktWaV96xbdsoj19uJVtZGjOsF4qX0kvbZ7gUbUkBGHsWlSuN8aDsClUp2qpubK0RBUs0T6eMzQpZMatqzBVWISiKu1YyBWOTsVpahWDqMAwkaRmzMmtAysmaW8QjWNIypzIP%2FIhNPDNp2ljHSuM8JFAVguQltHBGaWyVFjRWNGXjoiCc5arKuNZMOVYg8fQ4jMucjg26BU1a5wtMCWKw3JoZ1kOf%2BQCecJZS8sCR2FoYQFmE4Zq6NtYzHFFhmS%2F%2Ba11tDXwTQvEFPAAKTkoBQMD4mWGVEaADJRkyR3HOd%2B5mhXykMIpMCUI0FjPYJiQ85fIarxpu2yAPNsSOMpOWJ8g63NOpSVBEUXObBwvhYdpor2Aa6IAMp1ADxgvwJFAKhVnGURDdLkE8SglljuXSlqoKayM2XF4ajtjkYcR27j7e%2F9zG3a37k40799je%2FoPNydbeq2y3SRT0M1aozGhc3rzPqwPlfMFfIWvDBRrZnFZmVgWaCkbErhCMQ%2BfKVFA6sGAVrwtfmKIV1pw%2BqovWm7SQJQGFSLzyjYSth%2BMI5p0ZOz3ufaDgifMWIbXX4vtSqBQRaAbbJZ3tncorlQEDmXOmQZVRrK4FD%2BlV2smA2VgkbIM8TTovpaYspU0Vxktup9L3WXkBPDKBCnAQcdat7zN5FPiEskLqU9%2FAU9HEGR0Mg0fqkPDPAjpDIp14jXrDNVahXaRFtE1AoKQ5ZU9iI5lyIbHVmUbQoGUFiCToOWA8pZRbXivUpjU5sDpzzkPFmGiII%2B2cSARL82tTNzBTRE4FkxI34T0MBYU8oyTIKQ4zYTQCoghLAwTkHKrB950wN2uj2%2FlOizivROczRCJ41DJKn2zrGxQNkrOQ9LI2TQWbazWVjOsp10YJBJ7rFl6GtXHteG3QqnCFKMOv0RKsumsnHSyFhlfLCi0LPcwHe4X2pLSL9o3gaMngI6nSqN5JC1VhjYTgaCbnCTlFwYReF%2FoBtXFxYg5kek8eolI1S5S5KNcFx0jIkjq1BLg4RE9ZJwfUBbclR4Mwedg2wCjfRu%2BrOephAAIr64nLmUU7buRiU6EMg7vmbRL2FCEGgsbWdx4%2F2LuLknBelhTWSSiBi7eS%2BxLM6Qm2RReiG640DUI%2B6rBWHir4
https://dummy-citation.com/citation?d=z%3AdVPbbtNAEE0RBSR%2BoE%2BwD4inxvGlSRveehEotKAoQVTiifHu2J50vRt212nyVpD4DD4kf8c4DVCJVvJlPTpzZnzmzPd157HFZUBnQJ%2BCrHCklq%2FSo%2BGBlP2jbpKmg26mirwLfZV3B5ANiyTLFaYHhXVUktnFb40NuPx1bAQWBUlCE0RN0tk5X1BCIGsEn4OVVotr8ELhArWdoxJMIhQ5lEH4ytogyKhGbjIKZ2sRKhQeUWkypRe2EJMmJxDSOkWF1QT7AoSfI1f1%2FAbnUa%2BY0QdHeRO4ApmWRF1bd7XuPNcgJXqP6gwClmmc9rtJUktrApBBNzKFXXd2S2hCZZ2%2F0VTPQYa3fHPFOIqHSN43uIOBgsbly5HZKNc2DFq8t00rY9vniQ1gVsXC6qbGp%2FO%2FFS6sBOZad3aItcEJmBLXnUdUkPNhzJG9L5WG7fGrbvM2f8Ld%2FGScMlC3%2BKKAmvSK81UFWNICDUyUsxo7%2F6OqaYUOGXELVNNoEj2ExTNarLZAPI%2FE%2BEFkde7IVwbMFjyOxMeHaadcn26R%2BXQLk6Q8qy2VpUUSR9kwzXo0y6M0TpJoGEfDAQ8yNzf89OYHJUdJ0h0exvGfUzKUNZSzNMviQZYdxlnFnmL9cXl1%2BS8420xsM%2FAZM8fs6W7SL32Th9W8bfEKXCCp8RN%2F7vAg0RbnbMO7YQyg9YqxWhKb6mR1ahsT9l4EhwVLaySqSzaY34SfbM3xeWTEgoKzYnxnEe7xsLggY6J9cSw%2BoOIFai001sBrxOB2Ay7RtzYT7yoIXrVtP5ON08vXVQhz%2F6bXYwUj68re%2FSr%2BBg%3D%3D
https://dummy-citation.com/citation?d=z%3AxVXBbiNFEM3CrkAjblyWE3VA2gSwM3bs2M7NSdgkIoEoCbtwLHfXeCru6Z7t7kk8F7Qg8VH5Is5IfAA1trMbsbJ2D0hY8qi75lV3Vb%2F3en6723jsaB7JWzQHqHI60fOvUj3oZDTZbaXDrNfaGVC%2FNRx1dWs4TAe7oz6NhmqUOc9Ttk%2FoVeUi1R%2F%2FOfaRlSE4P3wO4xtkgxNDyYErSvQY%2BYbgMla6BmfhuywjFQO4DF54noUc68rfkEZAq%2BHMaSkHrkjlll9VJDgLR%2BQLtrKOjCVtH2eVyhk2z4PzaAhBOV8bzpxhhNP2FlwS6ZCA%2FL6GM%2FQqh27a2V0FflgshAbGCjUVNVwqJqsITinKWQTYGW32tpLk8MeTPeik7U6aDrZDL03TUUtWaaW9njyScRVz58NecoR2ijpHD1dtGDcFGS4w5utfLOu4yjlAKRtKVzKyLja9XlCgpuIjjPQtOA85BvssgjLIBWmITZZfgaCm2E6Sy9yjlo2gKijk0mCNs9Umh%2B1f2nAuHRv4yQoPPnCsk%2BSIPTXQMynMzlAnx%2BiFCXjRhmOaanpn%2Ft%2BX7G4BjYE%2B4PIg4Zhln0N3a41DDVllTCuKOheauqCHoTWoZB1KcVxwLoIsazBsZ3DaPJQrmfS%2F0uBD0w5WrwNsDrdkkYx8IyOZ7qRbyXgSokcVk%2FerVU7HWWqUHXMCLkrnI9oIZLUoSFbVIMfISixgoDTyKkAVJMoWxg%2FN4yRfxCZi4JXEQx0iFaENJ5KjKiNWXNqogZfelThdzqUGzVnGDQYmpFA2aCoS9WoIYiepGqO%2BdX52t%2FGZQSWNSgmHQvm0m3b7rU6nUM5GZEv%2BxGbubuPJdMXsa5F9KUfxXP7O67S9OyAOoaLHFDkamr%2FXktmNM6Ltp8%2FKN3ucOoWy2t3GI5Ym6KI5qbuNjzhjH%2BK5RJ7%2BlRtcDf82TZ7nSSUp4Q%2FBaYtFg88yLNjUswf2pKn4xJqH7tXeGdp4N40WVlsm5PcuXAteOG0Jvn5rwLXwhfGWcH5jxw9Bm1OcN%2Fell%2BLsMkGxDsKI0o7nX6y90zSHiX0tz2B%2FZyE1bfV7nZ%2B524w6g35PFTi97u50%2BnKbDnZ7uStJSKP57OXb4PWC2YUwrptLt5XutLo7RVlNDAeR51Ibjxblz7%2B8LD03Er8n%2FJv9Kgi7IcCZKB6noZrEumz6nOHyE3Ml00ciFnLZ92z1wzBFuVBqwRpxLun9%2BsBVNn4S%2Fb019UuRb1hEP19J79f%2F9xulm%2B4%2BVZU38608xjLsbW8LR23np9trafoH
https://dummy-citation.com/citation?d=z%3A5VjPbyNJFfag2RWgRUKcVpzqsBLJyu50t2MnGSSI42Ribya2sT0JLFqJcne1uybdXb1V1bENl2G0AgkQJ8QRkPgT4EBuiBsSR44c0P4bc4Cvqp2JzU4EkpGWFQe7u6pevfd971eV%2FcObypvTIC6yq244f2cvbOzW%2FWa9th%2FRqLbbnNRrBz7zal49iJoNtx6wvck0EQHVQt5UHjzL6ZT1inTCJPUiIfmUZw%2FTPIw6fBon%2BGgFKW43cJGpn91UPhdOJmJ%2BU3kYxcwIvDz8wu%2B3DyuVSpiwCKNvvHjxPYwCLfKXh0c%2F%2BdNvMGAzHur45eHxTz8ykitWK69R%2BM2X7x79%2FU5h8%2F337xSefHFN4bfc%2BaYK%2F%2FI7sqpw5wcbKnz889%2BuIaz9%2BY%2BbKTwd%2FALvdwqdj81wA4Wdr3y0jvDXGyLs%2FLVYR%2FjBhj7s%2FpI9X0P41oYI3%2Fv2xTpCajywgcKzrz5eQ%2BiMzfDfKfzH83dMsr1W4d%2BaxtZdHn55wyg%2F%2BdXX1hF%2BbNZWFbIPC6HZ4uEf3m0LKZnKRRbybEpooWMhyUktpTx5REJ5hSdVccpYRt3m4dTMO4FIydYx1YyIiAxZwPg1Ntd8r%2BYe1HzXr3%2Bd3K62goDlmmYBq7l%2BzfPt8jYZx4xkjIVGRIuQLshMyCQkXJEY9IgodF5osuAMkzQLCctioyQkuRRhEZiOZPdCTyBFTqgiM5Yk5smzQMhcSCBQMDIjmgVxJhIx5ZjgDnMIzfOEl33NaMkTmmkylWKmYyLZtEhMj1Rka3A63HbIQMAlyqBVTFs0UyZTnpX7E55yrQwu%2BPeVyrZIU57Dl5TMTLw4L604ZCxIVCQRB1iDXhXAsqiFLLWKaV4lXBs%2FMKVYpjmFmCAhu2YJaK5aMfIUoEt%2B%2FMOCEbRxq3TFuspZAN6wi3nwIYUqaJIsCI0iFgC4kc%2FjheLWQwHswUhgrCtDZOkVY2wJIgUsOLnko6pkFjOAMR6FhzCfiBkJBIKVacQASB3SYRhWS1PINqNA6SJE1BGvgEpptiLmhqpCtoRUhvz7zG54xU5ZeilViqRFovldCKkmxyynUltoAD0w0OxalYxyDjZVcs5CHiBoyBFwaUmRQiAgbXgUq22RJGxqU7YjJBZgoZDAPLwYnV1cYDt2KVpIsnXuDJxtEhbSFIxBuGBUmo1Iba%2Fm%2B6Wr2TxnkhtAsAhTGODF8sVhypU2u7HJVjPm0skyoazXESikX%2FeoZcH2Wq1D4jfcKmm4%2BNpruHbac12X5HlKJkLH28gzxElkjBRwPIPF0JjSUsAsk5hWZXzaw2O4S%2FFpVm7RsWQMaf%2FKnyZZjALrzXG9ZmAYm8ZUTFGLVCJ%2FFNKkMCyqoDfnaZGuTgVxIuDZeIE0Nyigqkoy23wMv4TRaxMUPCNCYWz5OivdgYB6vkvQFxTyFL4rk824bOu4NUBNhugXVzeVL8V0opBmgV68%2BePPUlP5r%2FaUT6mlfIod5f%2BroXzm%2B8lKOyF18r%2FYUIyLb62%2B0gF2IZtbJ0uG%2Bg9LwtYbn2QzGJwbOwcurjkugVanlQoYULEQmiCbaMpgGSDvUWDcUdqaIp5wcWizwfQupvQKWavRkIV6s2LHVRKhEuJbxkZMs7QsM4nC%2BJfp0iF3KOW9IKv3oVx6pIye2b8Wu%2BWEBaAKec2vaYJVgcy5Y2KEVoiY4Sd5WKHXEFnO3zFZDSK6DOratO0URZehyZbvVs%2FRozaxnYSgqFbCscbLJrOhvsrcdHrUMI5Ib3%2F5bFSxx%2FREzdHNFk5CcedFswvNHXiKGm7gWpyanKU8Y7KbReKm8sa0vGqr5%2Bj1Oc6vx%2FjArut4B4wrVbAHTHOdsGzwpNUbk9aw3elenIyia5EUKXv77cTWIp8U5lD5kfmBkCF0eEYRTXmyiM%2BKVNKZgQBYWdTKVFwkIaqX2Z8T69Ls3FzwS9
https://dummy-citation.com/citation?d=z%3AtVldbFxHFXaqFPEjhEqFKC2gUZpEtupd37276901TeP12kkcx66xnVgVfWD23tndie9f59679kZFCn3oW1FF4QEEUiseUIuKioSKIkCggugD0IoXHgoqbd6oCm8VSBE%2F35l7d%2Feu4yQbIqQ48cydOXN%2BvjnznZOnrkx8qG11Ym9n2d47WmpWrNpsqZkTxWY1VzJtM1ctGTxn2C1eKlQFb5XstuNbPPLVlYlDFwPeFmux2xTKKhUqLV%2FJtvQOu4HdOiPbHQc%2FUYh1Um%2BRvhc%2Bc2XiLrvZ9PeuTBxudQQtuHbyg%2Fsm3pmYmLAd0YquzbPvV%2BYxsiI%2FuDZf3f4mw0DsSjvqXJtfDJzLGGbOPXSbAmu%2FfgW%2FDwSWT36PhrcS%2BI%2FPPf58RuBLL9EoEXhi7qN0Vl9g4dXyL28tcP74t35BdvUFvvglkpEInP%2F04ayGi%2BGRL9%2BZhqfe%2FCEN%2BgLN2ntjaLjfh1mBZ5ZfHtHwiWX6dgcClyfmyMaBwLnfjhOUmwl89XWycejDuwgBty1wCJuz7vkRDf9Hk4cCVx68OqLhEz%2BhlbctkJRKBb4VkPSBwBNv3GFQzj37ryxs4MOxcHj%2BTbLrIJNXZ4%2BMwEY9vt9k8UTsR6J3%2BJ6tjmBdyZvSkVGP%2BS0WCmGHLPZsoViI5IM9zPI9W%2BqswnZ5yJjVEdaOsBmPWFPuCrHj9Jj0IqG63AnzbKnVElakhfm70mszV9iSMzoqUL4lwhB7k3N2hRK0ysN%2B1vJjlaydZpuFq5ef2yxNQ7lLedYVypVW7PBIsMnNwtQ0C6XoQoqDRMmgOs6Glm7ghxEWmMMFDA4Jfemwh26%2BpTjFuGdjgqtQMCVxImMhTU1uliCOjlZsRwQRaRrBFFdiY8ePsRyW0owXY6%2FqsUmXSy8X4a%2FER0XjtVcaWny1fIxtnJnKa1%2B0yShPZ2sWIK8LL4Kzp6FyL9AyMwummc17IYv4jiA%2FKSiBgHBndE3Y8f2IwUKvHXWmmaJRf%2BDpwJNYmg6zE%2FBIV4RaQYRcuKwtVdRJYqOE5Stb2Hl2QbRFhIO6OorAUqJ5w%2FE96JFMxQ7kTPJAWpjSoqw4igCBcCoRZ%2FmOA2zALy3lu9pr3I6diLWEyx3BIiUgQdrwhWxJcp%2FrA0C0LvADACCXwDD1eBgISwpAjvw5cl5yXOBwwNKmkAUwGsj14WT4DjJHQk2RTqQo%2BsalQsR7Qg8SyHOlSB8%2FjlKdQh44%2BiSKdhrsFBp9INDGoNMLtTu68BhEpJoB63B35DNbhioGqmjf4EixB0DkpAs3kMxQRnGeLfgICi3TX%2FVH8rKAXVpkFpxZdGb0AxjN6muvsNd%2BxMwBJo1jNNbIzDNm7%2Fpq58rExx1uJTd1Echvm4ZZzhlVN%2FWfUMtey78ycXebx1HHV%2BFlR7oBt6JT%2BAFejHzVFDIMY3FYRDJyhN%2BIlSJrNhEvzxKtru%2FErrjvK8FA4rkB2ZGUqDa41xbIe4CBCqN1zHzm0PMdhw9%2Bd2inks0Ym0KQq7tsj7u0o9XirnR6kBC6UrQRX0808mwlbyvfERMHrDzrh796MVnZWRdYxurpYkvaoFV3W7Yv9x4oGPlCtWwaM1Y40y2Y5RlZmikVZsHeCohi07uMv0Pvq9IwCoVcsVorOH4gvLr247IdFYyaUS7WTGO2UquVjepsqWZ2aAWAv7ezXSoZs4WaMWsaF7XntOMvwvFFOD5nlt0gbjoy7PR9f0hbsXf%2FMnIz91jd4rZwdQpPfRzuKBEipVrivHL2HupEURDOzczAlLyv2jM3saYdxk1KQnDRDleRtByxheEhXD3ht1akZ2enkRUcp4e1jiVx2RZ6DWA7msBVbgGWUMTeBqTCZDaBw95PF5GL4R4C%2B7ryIx%2BJIdSJjdCLmUF%2BIYiuIkNI3LaE2pKJD8tHFgBQHivBcZNjRToIL5ThwzPyETa5TW%2Fk
https://dummy-citation.com/citation?d=z%3ApVfPjxtJFXaWgBASSCAhgThQQsDOSLGn%2FSu2N4KdH9klk8zAKJ5sYE%2BUu6u7a9xd5VRVe%2BwTAQkhwZ5AXDghLlxzQpoDiOUf4LIHhDhw4j9AAnJgv1fd%2FjU7s8lqpfHYXa763nvf%2B9575R9f1D6VhGmhxofR7OuDdhCEndvtetTpdeudvhjVB61%2BUO%2B3O6N2N2r3ukE3yXTInTYXtRtnE56I7xb5SBjejrWRiVQ380kU35NJmuHlLHZJf0BqZd%2B5qL0SjUZ6dlG7GaeCNjx%2F%2Fd%2FvbP2zVqtFmYjd891X%2F%2FoaPYVOT57vPvz1HJ9r4lxGLn2%2Be7B%2FZxePa1ZfuQrwf6%2FOfngd4P%2F%2FRV8tAff%2BRo8vAvwQD4dnwz9vePg5%2Bu7jAL73LtsA%2FOrTjwd4%2BnpjPeTd39wkSl8IeCf87XWAf9rw8M4Xjj56yLd%2BeY%2FCKgEfDfP1LO9%2FvkemXwC4%2B%2BXHvyDmr%2FLw0R%2F%2FTjpZcfirlwh5t370D%2FKpArwfvEvwJeDBs99vyGb%2F5KWSssHhBuCDt363HvJO7TMfXYcP%2BE8pDyXg0Y%2F%2BSy6tOPzDSwBe4nDDw%2BPT9zZDTsnYOqB4Umgn5jf%2Fc5oKZoWILDsXRjCXCsWYdcLITFoRMakYZ0GjySbChEI5luO9MDJkYZqhaUSCbd1LDrLWNo7prKBWwdBNWCynguVSFU4AO5WZYCMhVcJC9BLHlcvmzKZ8LFSDMfLCmWLDFSMVOeBSI%2FClzAlGurRyTjAWSetklmHPOcca4zH9L42sReAPeRcb7FCxqXRGr4yxRBh46Vscg6vO%2B7J2fM2jkBsRFxkcl0qHRQarFUEpz2J2PAQ5kSxyNtLOwcNCReQWyzhZwCdp4kyfgzlOSWiwoZyt42%2Bi4qMrsFqB%2BTB86hkzYpLJqi03yGG4Dq83T1Sgk4yHJSCbGJlzM2eJ0ecAM1rnLOdSObyItFb3L88OQEKOXHNCusWat1mqC2OZHwiMq4j1q5WImzElM5IrP8hMSbDndhlQ5UuulcTwwTdahQLMRHzuxeLdpxwzR4qoBGSQDQG9JcLvhu31ZH2DMfjX8eutPkHZSgIIWTkKaOtweLqHTYN%2Bd7vB3gQo2WHIMojwIDpmERjBkz9odFSE9MWtSncURgYoy8oIrMhESAnijhlYBoNkfywmrlKCBkvSMD2lQlqwWx7od%2FWBD63VqTgs%2Fc0FtygpOAz3cJYyU3JtU%2FqUCZW4tCR4KhOchK1IzKB7pAFKnQKfxQbOUHywkIN1trU3ioqM7fOx9GB7JEdLsTUHvTYIGTqQAC5CnmEDz%2BZWWrZnqdTZCUf1%2BWPDYpxyl0MMW83BoLvtbRhhIbYqrbYYnZWsOL0CArVTbiRf5I5bK%2FAXsS1Xp0Lb9lRYmSgZwwW0lkjGMfBwwLKtybeCRkBpOzGSEqepLX3Q31uLxoTeBntZsdAalDkVhpzyXpkQptRiS4NF59qML2qfTfnIOsNDN%2F%2FEs1PBx5BDMVlhoL34wDy5VlBSE6ETwyepd2N5O2J2YgSHsGEUgSFFiI7aiZsT3BapLBKhjApdwOlcI5D1BRyDDC%2Bveg2IXNaXa2CNXDlE2XHfz7ShJoMQrSuiuU9OBAGAduAJtBolLURqrQ6lby2%2BkTgKddVxS22tdWAEY6nbowdTi%2FeoJTHevOBhStUCPnx%2BPVti5omsTOjCoWEWID1BGAie55QiOOpr%2FZLp1dnLY6DwQ2A9vFybSaoznVRCiNgkhRSWK4jZYxmvlQ%2FG9qG9fNXEYVOPrDAYY2ttB2jnIGZeL1vxWtex%2BhyxUuNYlAfepoLTgHKoIKq%2F1HDomUfCbtBnREhppH2CpQD2wrlyRKGquv3lMA51PkEgZeFlGdMA8G2sQi6DRyEv6jXMBDc%2B6IgGCGUWnik0Ga2w7IlcsFqphx6XikJdSzXVGXUc


 
 

  

International Journal of Pharmaceutical research and Applications 

Volume 11, Issue 4, Jul.-Aug.2026, pp:1434-1442 www.ijprajournal.com ISSN:2456-4494 

                                      

 

 

 

DOI: 10.5281/zenodo.22127778   | Impact Factor value 7.429   ISO 9001: 2008 Certified Journal       Page 1438 

Propagation percentage: - Propagation period will calculate according to the equation. 

    

  PROPAGATION % = Number of stems propagated × 100 

       Total number of stems sowed 

 Relative stem propagation rate: - 

  

 RSP = Number of stems propagate in treatment group × 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 

Sample 

no 
1. 2 3 4 5 6 7 8 9 10 

Day of 

propagat

ion 

20th day 23rd day 21stday 26th day 26th day 29th day 26th day 30th day 32nd day 36th day 

Manjishtha(Rubia cordifolia Linn.) Group B Vrikshayurveda method 

Sample no 1. 2 3 4 5 6 7 8 9 10 

Day of propagation - - - - - - - - - - 

1.       Manjishtha(Rubia cordifolia Linn.) - Group C Conventional method 

Sample no 1. 2 3 4 5 6 7 8 9 10 

Day of 

propagation 

18th 

day 

23rd 

day 

27th 

day 

42nd 

day 

41st 

day 

39th 

day 

37th 

day 

29th 

day 

36th 

day 

45th 

day 

Time required to propagate first stem (produce first leaf) 

Manjishtha stem No. of days required to propagate first stem 

Group A 20 days 

Group B 0 

Group C 18 days 

Leaf count of Group A Manjishtha (Seed germination method) plants numbering from 1 to 10 

No of leaves Count 

Plants Group A 7th day 14th day 21th day 28th day 35th day 42th day 49th day 56th day 60th day 

1 - - 2 4 4 8 12 12 16 

2 - - - 4 4 8 8 8 8 

3 - - 2 4 4 8 8 12 16 

4 - - - 2 4 4 8 8 12 

5 - - - 4 4 6 8 12 12 

6 - - - - 4 4 8 8 8 

7 - - - 2 4 4 8 12 12 

8 - - - - 4 8 8 12 12 

9 - - - - 4 4 4 8 12 

10 - - - - - 8 8 12 12 

Total - - 4 20 36 62 80 104 120 

Average - - 2 3.333333 4 6.2 8 10.4 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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No of leaves Count 

Plants Group A 7 th day 14th day 21th day 28th day 35th day 42th day 49th day 56th day 60th day 

1 - - 2 2 4 4 4 4 6 

2 - - - 2 2 2 4 4 4 

3 - - - 2 2 4 4 6 6 

4 - - - - - 2 6 6 8 

5 - - - - - 2 4 4 8 

6 - - - - - 4 4 8 8 

7 - - - - - 2 6 8 8 

8 - - - - 2 2 4 4 4 

9 - - - - 2 4 4 8 8 

10 - - - - - - 4 4 8 

Total - - 2 6 12 26 44 56 68 

Average - - 2 2 2.4 2.888889 4.4 5.6 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 

• 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. 

• Group B (Vrikshayurveda Stem): 0% 

propagation. Not a single stem cutting 

sprouted or produced a leaf during the 2-

month observation window. 

• 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 

• Group A (Seed): 10/10 X 100 = 100% 

Germination 

• Group B (Vrikshayurveda): 0/10 X 100 = 

0% Propagation 

• 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: 

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

12] 

• Group C: [6, 4, 6, 8, 8, 8, 8, 4, 8, 8] 

Step-by-Step Statistical Outputs: 

1. Group A Mean (x̄ A): 12.0 

2. Group C Mean (x̄ 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. 
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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) yielded 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) 
Group B (Vrikshayurveda 

Stem) 

Group C (Conventional 

Stem) 

Total Samples (n) 10 10 10 

Successful Propagation 10 0 10 

Success Percentage (%) 100% 0% 100% 

Mean Day of First Sprout 26.9 Days N/A 33.1 Days 

 

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 untreated, 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 
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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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