Seminar Nature Based Solutions: Herbs for dairy health in India
and The Netherlands, October 2021
Organized by Dr. Balakrishnan Nair (India) and Dr. Maria Groot (Netherlands) in the framework of the
Knowledge base program Nature-based Solutions for Climate Resilient and Circular Food Systems.
Case study: herbs and dairy
Dutch part and Indian part
Goal of the meeting exchanging experiences between farmers and scientists

Introduction

The Knowledge base program Nature-based Solutions for Climate Resilient and Circular Food Systems
contains different case studies. In this seminar we Case Study herbs and dairy was covered. This case
consists of a Dutch part and an Indian part. The goal of the meeting was to exchange experiences
between farmers and scientists from both countries. The meeting was chaired by Maria Groot,
Balakrishnan Nair, and em. Prof. Natesan Punniamurthy. The meeting took place online on October 21th
2021.

Program

13:00 Introduction on the topic Dr. Maria Groot DVM
13:15 The use of herbal remedies in India, em. Prof. Dr. Nair
13:30 Experiences: Farmer from India, Ms. Veda Manohar
13:50 Experiences: Farmer from India, Ms. Poongodi Suriya
14:10 Experiences: Farmer from India Ms. Lakshmi G.
14:30 break
14:50 Herbal grasslands, Drs. Hans Nij Bijvank DVM
15:20 Farmers experience, Mr Auke Spijkerman (unfortunately unable to be there due to illness)
15:40 Herbal grasslands, Dr. Jan-Paul Wagenaar
16:00 General discussion
16:20 Wrapping-up, Maria, Nair and Punniamurthy

Contents of the lectures

Maria gave the introduction to the seminar and presented the results already achieved in this project.
Knowledge base WUR program runs from 2020-2022. In the 2020 the case study has addressed what
herbs and which parts of the herbs are used in India for the different diseases in cattle. Next to the
herbs, the active components, their biological activity and literature has been collected in a database. In
2020 we delivered a Factsheet on herbal gardens in India, a short paper on the use of herbal remedies in
India and the database with remedies, plants, indications, main components, activities and literature.
The program for 2021 consisted of an inventory of the state-of-the-art knowledge on the use of
community herbal gardens. A report with an inventory of new diseases occurring due to climate change
and identify which herbs can be used to help the animals maintain health and production in the
Netherlands. This report will be published in 2022 as a paper and a seminar exchanging experiences.
Today farmers and researchers from India and Netherlands share experiences. Although the different
approaches and farming systems, we have a common goal: Healthy cows in a healthy environment.
Nair: In the lecture on the use of herbal remedies in India, Prof. Nair elaborated on the great
achievements of the ethnoveterinary medicine in India. First he described the background. The dairy
sector in India is an important component in rural livelihoods. To enhance production of milk, a crossbreeding strategy with exotic breeds was introduced in India in 1960s. The unintended side effect of this
strategy was a high incidence of diseases in cross-bred animals. Therefore antibiotics had to be

extensively used. Indiscriminate use of antibiotics and other veterinary drugs in dairy animals leading to
high veterinary drug residues in the animal products which posed threats to human health due to
microbial resistance to antibiotics. Moreover crossbreeding led to loss of local breeds which have
resistance to many diseases. This resulted in weak animals and poor farm management in many farms
and reduced milk quality.
The alternative approach was the use of efficacious and safe Ethno-veterinary Practices (herbal
formulations) that are available in India. They are used in preventing and curing certain clinical
conditions in livestock, thereby reduced the drug residues in the milk. But they also performed research
and extension work. Natural resources used in humans and livestock consists of > 6500plants, > 200
animal and other resource and > 50,000 herbal formulations. All parts of the plants are used. Concerning
ethnoveterinary practices TDU and TANUVAS had documented Ethno-veterinary practices from 24
locations from 10 states, established that 353 out of 441 formulations documented are safe and
efficacious. Moreover 24 remedies have gone through clinical observation studies. The assessment of the
remedies was done according to the scheme below (figure 1).
Figure 1: assessment of herbal remedies

He presented some examples of herbal remedies for mastitis in cows consisting of Aloe vera, Curcuma
longa and calcium hydroxide, in chronic mastitis completed with Cissus quadrangularis) and research on
the invitro-antimicrobial action against E. Coli and Staphylococcus aureus (Punniamurthya et al., 2017).
He showed some striking results concerning reduction of pH, Electrical Conductivity (EC) and Somatic
Cell Count (SCC) in the milk before and after treatment of cows with herbal formula in comparison with
normal values. Also reverse pharmacology was used to elucidate the effects of the herbal compounds.
The bioactive compounds were tested for its effect against the target proteins of S. aureus using
molecular docking studies (Punniamurthyb et al., 2017). He showed a graph with the abundance of
Streptococcus and Staphylococcus in milk of control, mastitis affected and EVP treated cows, showing a
significant reduction in pathogens. For other illnesses also the remedies were shown. Together with
Punniamurthy they gave EVP training in 14 states in India. They gathered data form the NDDB, who
founded an Information Network for Animal Productivity & Health (INAPH), an application that facilitates
capturing of real time reliable data on Breeding, Nutrition and Health Services delivered at Farmer’s
Doorstep. It helps to asses and monitor progress of the projects. In this way feedback was gathered for
many diseases and the effects of the herbal remedies.

Table 2: Results of EVM on antibiotic residues one year after intervention

He also showed results of disease incidence from 2016-2019 (table 3)
Table 3: reduction of disease incidence

Table 4. Average expenditure in Rupees for the treatment with Conventional medicine and EVP-the
saving (1 USD = Rs.73.52 on 01/12/ 2020)

India shares their knowledge with others concerning: 1) Train on documentation of local health tradition
and resources 2) Train stakeholders on use of herbal medicine on Livestock primary health care and
reduce antimicrobial residue in the animal products 3) Establish Home/institutional herbal gardens 4)
Pilots with herbal remedies.
Farmer’s stories
Ms. Veda Manohar told her life story. She and her husband decided 10 years back to go back to their
home village, and practice agriculture, when they were 50 years of age. They lived in Bangalore and
returned to Guddadahatti village, 250 km from Bangalore. It was difficult to shift from their political and
social background in Bangalore but their decision was strong enough. Their aim was to build an Organic
farm with a learning centre for those who interested in an organic way of living and farming. The farm is
situated in Chikkamaglore district the border of Bhadravthi and Tarikere Taluk. At first they followed the
neighbour’s way of cultivation, with sugarcane and paddy in open field, banana as intercrop in the
coconut plantation. But they didn't make the profit. The main expenditure goes to fertilisers, labours cost
and cultivation equipment rentals. Then they discussed with so many people and find the reason. Slowly
they started organic farming, for this there was a need for organic fertiliser. Then they started dairy to
aiming to produce organic milk. For organic farming, dairy is an essential part. In the beginning they
faced so many difficulties, every day they had to call the Veterinary doctor and he was using heavy
antibiotics to treat cows. This leads to other problems for them and the cows also. The first years it was
really difficult. They used to work 20 hours per day and encountered a lot of problems, like mastitis, foot
rot, repeat breeding, for this they used to call veterinary doctors every time. It was more expensive and
time consuming, so they thought of using alternative medicine and started using Ethnoveterinary
practices, Ayurveda and Homeopathic medicine. They followed the EVP workshop at Panchamaveda on
17-08-2014 with Dr Punnyamurthy and Dr Kumar. They invited Ayurveda Doctors for a work shop.
Initially it appeared that preparation time is more compared to allopathic medicine. But once they started
to use it was easy. Now they are treating successfully for “mastitis, Foot Rot, Edema”. They have more
than 50 cows treated till now, without any antibiotics. Now they have no mastitis in their dairy, or maybe
one or two per year. They even got a certificate of the Animal and Fisheries Sciences University
Karnataka based on a test on antibiotic and pesticide residues in their milk, where none were found.
They are now organic in the true sense: free from antibiotics residues; their milk is antibiotic, chemical
and fertilizer free milk. Since more than 7 years! Their experience is that dairy design is also important
for successful dairy. In their dairy there are no walls, it is an open and partially shed, with plenty of air
and light. The cows have a paddock facility to walk and drinking water when it’s required. Silage is
necessary as feed and they are making regularly around 70 ton of silage. They are growing they required
medicinal plants organically in the farm, like turmeric, ginger, Aloe vera and Cissus quadrangularis and
tulsi (holy basil). They can treat mastitis, fever, oedema, foot rot and indigestion according to the Ethnoveterinary practices in Panchamaveda. They want to go more natural and started their own breeding
program for the cattle, using their own bull (Jersey x Sahiwal). She has been to the Netherlands in the
framework of the exchange program. You can her farm on a short video on YouTube.

The next farmer was Ms. Poongodi Suriya from Mahizham organic farm, certified organic farmer since
2009. She is a farmer with heart for her farm. “Every time when I am visiting the barn it gives me great
strength to work”. Herding hired cattle over-night in the field is one way of natural farming. Bio-manure:
they used Sesbania crop for mulching purposes. They use natural green biomass for enriching soil
nitrogen. Vermicomposting is another way of their organic farming activity and use Umblachery a native
breed of cattle (figure 1) used for their organic farming.

A traditional variety of paddy is grown; they practice organic yam cultivation and have Plaintainbananas. Copra form coconut tree for virgin coconut oil, is another organic product from their farm, as
well as Turmeric, the major crop in their region, where manual de-weeding is applied. The use an
intercropping system is done among the Coconut trees where the lush green foliage of organic turmeric
grows. The also grow Organic Tapioca-cassava, the major crop for sago. Next to these plants also
vegetables like egg plants and bitter gourds are grown. And they grow their own fodder for the cows.
She feed the cows personally, regarding them as the partners in the farm, taking care of their health and
welfare. They have experienced that when animals are sick using EVM is the best way to treat them.
They use only EVM and the veterinarian only comes for pregnancy diagnosis and artificial insemination.
Their use of the Ayurvedic remedy for mastitis, with Aloe vera, turmeric and chunna, provided the major
success which enabled profit in dairying. With remedy mastitis is cured in 5 days and since 15 years
mastitis is no issue on their farm. She tested the earlier version of EVM herbal recipe of Dr.
Punniamurthy for FMD was used and tested way back in 2011. Now they use the fine-tuned version. She
showed impressive results of treatment of an open infected fracture in a hindlimb of a heifer, with local
application of basil (Ocimum basilicum), Indian nettle (Acalypha indica), Garlic, Centella asiatica in
coconut oil, and Devil’s backbone (Cissus quadrangularis) orally for 14 days. They used Neem leaves,
turmeric in Gingili oil for goats and kids with “Sore mouth disease”. When they had an outbreak of
Lumpy Skin Disease (LSD) they could treat this disease, as advised by Dr. Punniamurthy with Betel
leaves, Pepper and Salt. Their successes lead to many neighborhoods farmers also resorting to EVM. The
Annual Harvest festival and thanks giving to cattle in the month of January –is a family fest. They have
travelled the world with their family.
The last Indian farmer to speak was Ms. Lakshmi G from Ottathaikkal Farm. After 10 years of life in
flats in cities, in 2014 they moved to their ancestral home in Puthiyakavu, Tripunithura Kerala state. The
Initial plan was only to stay & maintain the house, but they eventually started developing a garden &
watch dogs, and later added poultry varieties and added a cow and goat. Gradually the number of cows
kept increasing and the calves were also grown in house. Till 2018 dairying was taken primarily as an
engagement without profit. There was a demand for pure milk and milk product, therefore they
Registered a Farm entitled Ottathaikkal Farm and took FSSA (Food safety and standard act) Packing and
other statutory licenses. Presently, milk & milk products like Curd / Paneer/ Butter Milk / Butter & Cow
Ghee are produced and sold from home. The farm has now 14 Cows & 3 Goats as part of dairy. They also
developed automation for milking, washing, cream separation etc.

The challenges they encountered where lack of good veterinary services even at emergencies. The
service was largely rendered by a retired Live Stock Assistant as availability of veterinary doctors was
difficult. Another problem was lack of good quality semen and irrational insemination & success rate was
very poor. And the biggest challenge was for keeping the quality of milk and customer satisfaction. Mean
time they have attended a training program on the preparation and application of Ethno-veterinary
practice to reduce antibiotics and other chemical veterinary drugs. This program was supported by
Department of science and Technology Government of India conducted by Dr. M.N Balakrishnan Nair, P.K
Narayana Kaimal and Abhilash Raju at Manikkamangalam Milk Society. The Secretary of the
Manikkamangalam Milk Society introduced them to Abhilash Raju who is part of the Ethno-veterinary
team. Abhilash Raju trained them and extended his service of to familiarize Ethno-veterinary herbal
treatment in the farm. He is also an expert in artificial insemination and a trained Ethno-veterinarian.
therefore they used Ethno-veterinary Practices to treat the animals. Last 2 years along with Mr. Abhilash
they had corrected repeat breeding and he assisted in Pregnancy diagnosis and other clinical conditions
of cattle. They are now able to manage FMD, Repeat breeding, Diarrhoea, Anaplasma, Theilerioses and
lumpy skin Disease (LSD). She has a small area for growing herbal plants, rice and vegetables. Many of
the ingredients of Ethno-veterinary formulations are present in the kitchen (Turmeric, cumin, coriander,
fenugreek, assa-foetida, onion, garlic, ginger, coconut oil, sesamum oil). She grows few medicinal plants
like Aloe vera, Curcuma longa, Mimosa pudica, Zingiber officinale, Ocimum sanctum and fodder grass.
The rest of the plants needed like Andrographis paniculata they outsource. By using EVP their health
expenditure has come down substantially and they are able to manage the health of our livestock more
effectively. Future Plans are to get the milk and milk products tested for antibiotic residues. They aim to
provide a residue free certified milk and the milk products to the consumers. Moreover they want to
learn more EVP for other clinical conditions and use them even for prevention of diseases.
From the Dutch side the farmer could not attend due to health conditions.
Dr. Jan-Paul Wagenaar from Louis Bolk Institute presented Pasture herbs, developments in Dairy
Farming. Herbs, multi species pastures, are popular with Dutch Dairy farmers. He showed pictures of
pastures, growing and seeding herbs and cattle grazing them. Herbs, multispecies pastures, are popular
with Dutch Dairy farmers. Two decades of small scale experimentation and demo’s did not result in
adaptation, but in promoting pasture herbs to improve BIODIVERSITY, promoting pasture herbs to
improve SOIL QUALITY, three DRY summers (2018 2020) and climate debate, FINANCIAL REWARDS
form Dairy Industry (Royal Friesland Campina, AWARE, etc.), Public appreciation and initiatives of NGO’s
to provide farmers with subsidized seed. This resulted in 1000’s of hectares of pastures with productive
herbs grass mixtures. There remain four persistent questions. What do you mean with ‘multi species
pastures’? How do I keep herb species in my pastures? How do herbs fit in my farm / farming system?
And last but not least: Are multi species pasture economically viable?

He showed some graphs production results of different herbal mixtures in 2019 and 2020:

Data on average feeding value of the fresh product.

He also showed results on milk production and quality (experimental data in green)

He concludes that 1) herbs are a suitable tool to initiate a system change to soil oriented, low fertilizer
attractive production under ‘extreme’ conditions! But there is a need for more education, farm learning &
experimenting towards sustainable farming. 2) It is not a single ‘advantage’ which makes pasture herbs
work; the accumulated benefits of all aspects make the difference! And 3) There is more than pasture
herbs, sometimes it is wiser to go for grass or to refrain from tillage at all and embrace old (in age)
pastures with ‘natural’ botanical composition, etc.
DVM Hans Nij Bijvank was the last presenter. He is a dairy practitioner in the North of the Netherlands.
He told us about his inspiration for the use of herbs for health. Eyeopener was the visit to India in 2014
with farmers and veterinarians and the principles of Ayurveda. He learned about the treatment of
mastitis with Aloe Vera and curcuma. But then you have to milk the cow 10 times per day, wash with
warm water and apply the paste. In India they get clinical recovery but did not look at somatic cell count
or bacteriologic assessment. He also learned a remedy for calf diarrhea which he uses in his practice.
According to the principles of Ayurveda aim is to get balance, not to kill bacteria. They use the whole or
parts of plants, not one isolated component or molecule. Also they think fresh is always better than
conserved and local plants are better than those from far away. This different in the Netherlands, dr
Punniamurthy stated “Netherlands has completely gone chemical”. There is no botanical knowledge in
veterinary school and old veterinary knowledge (< 1940) appears completely forgotten. But according to
Ayurveda “Single molecule treatment is not natural”. The question is how can we use these principles in
the Dutch dairy farms? Aim must be to seek more balance in the animal and the microbiome of the soil,
the intestines and the udder. Don’t treat with single molecules (antibiotics) and think about which local
plants are useful (in the pasture). He mentions the plants that make up most of the diet of cattle- Grass,
corn, soyhulls, rapeseed, clover, and alfalfa and fodder beets. In wild animals the variation in species
that are eaten is much higher, for chimpanzees up to 175 different plants and wild herbivores eat 50-75
different species of plants per day, of which3-5 species form the bulk of the diet (Fred Provenza). The
rest is consumed for health benefits.
He shares his experience with farmers who work with herb-rich, multispecies pastures. He talks about
secondary metabolites in herbs and the benefits of multispecies pastures. And the question do herbivores
need secondary metabolites to stay healthy? The interest in the use of herbs on Dutch dairy farms
nowadays is growing. Mainly for cow health: giving the cow more diversity, but also for improving the
soil. Farmer’s main concerns are whether they will get enough dry matter per hectare? (>10.000 kg
dm/hectare and the costs and persistence of the herbs). He describes some common pasture herbs like
plantain and dandelion and their constituents and their health benefits. Plantain contains many
secondary metabolites like aucubin which acts mildly antimicrobial, has laxating, anti-inflammatory,
liver-protective and anti-oxydant properties. Another ingredient is acetoside, which acts mildly
antimicrobial (urogenital infections), works anti-fungal, anti-oxydant, and regulates blood-pressure.
Tannins act on (protein-digestion in the rumen, and have anti-parasitic properties. Mucilages are

polysaccharides, gel-forming and protecting the gut wall. Dandelion has a bitter taste and so stimulates
saliva production and digestion, contains flavonoids, is high in potassium, magnesium, selenium and
cobalt. It supports liver function and is resistant to drought because of its taproot. Plants that contain
tannins affect health in different ways. They have an effect on protein digestion in rumen, form
complexes with free protein in rumen, they can slow down digestions and change to intestinal
digestion(eg. Lotus corniculatus). This leads to reduced loss of protein to ammonia and reduces
methane-production (Esparcette (Onobrychis viciifolia). Chicory has high levels of minerals, high
Potassium, Calcium, Zn, Copper, and Phosphor. Moreover it has a good energy and protein content.
Secondary metabolites consist of tannins, lactucin, lactupicrinand8-deoxylactucin, chicoriin (coumarin),
chicoric acid. According to literature these metabolites affect insulin /glucose metabolism, work antiviral,
anti-inflammatory and liver protective. He shows an interesting experiment: Research Ireland sheep and
lamb performance on multispecies grassland. The results showed that ewes on multispecies pasture
maintained their weight during suckling period and ewes on grass monoculture pasture lost 4/5 kg
weight. After6 weeks the lambs on multispecies grassland had on average 1-2 kg more weight and
growth till slaughter was 10% higher on multispecies versus monoculture grassland. Results were
published (Grace et al., 2019). Production of dry matter feed of the multispecies fields were the same as
the monoculture fields with less Nitrogen per hectare: 90 kg N per hectare vs. 163 kg N per hectare. Deworming of the lambs: average 1.5 times versus 2.7 times in monoculture grassland. An example of
multispecies mixture is shown. Commercial multispecies herb-mix for farmers: salad buffet: contains
70% Grasses: Perennial ryegrass, timothy (Phleum pratense), Festuca arundinacea , Dactylis glomerata.
15% Clovers: esparcette (Onobrychis viciifolia), red clover, white clover, Trifolium repens, Trifolium
hybridum , Lotus corniculatus, Mellilotus officinalis; 15 % herbs: cichory, Sanguisorba minor, Achille
millefolium, Parsley(Petroselinum crispum), Plantago lanceolata.

The wrapping up was done by Nair, Maria and Punniamurthy, looking back on a successful seminar and
new contacts.
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• Awarded fellow of “Indian society for Veterinary pharmacology and Toxicology”November 2016
• Lifetime Achievement Award for promoting Siddha medicine presented by Government
Siddha Medical College, Palayamkottai, Tamil Nadu during Golden Jubilee Celebrations-2014
• Tamil Nadu Scientist award (TANSA) by the Tamil Nadu State Council for Science and
Technology- for a decade of research accomplishments in EVM.- 2013
• Achievement award for Ethno Veterinary medicinal recipes dissemination, awarded by
THAMILAR VAZHVIYAL IYAKKAM, Trichy 2005 from Nammazhlwar
• Guided one TNSCST student project, awarded best project for the year 2000
• Gold medal for best avian thesis in PhD in 1995 in TANUVAS
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Translational Scientist –Veterinary Clinical Pharmacology
Name: Poongodi Suriya
Govt. Certified Organic farmer
Mahizham Organic Farm.
She rears Cows, goats and chicken. Crops include Paddy land races, turmeric, vegetables, coconut, EVM
herbs. She prepares vermi-compost using native cattle urine and dung, for manuring all the crops she is
growing. She helped Professor Punniamurthy in field validation of many EVM preparations.
Name: Ms. Vedavathi Manohar is a Certified organic farmer. From the city she has migrated to her
village and established the farm with hard work. TDU team has helped her to learn and practice EVP and
now mastered it. She has shared her experience with other organisation and also travelled with us to NLF
exchange programme to the Netherlands.
Name: Ms. Lakshmi G.
Ottathaikkaal Farm in Udayamperoor.
Ms. Lakshmi also has her early life in cities and use to live in a flat. She and her husband decided to go
back to their ancestral house and stated their journey for developing the farm. Now they sell milk and
milk product and got registered with Food standard and safety authority India. She has been introduced
to Ethno-veterinary practice again by TDU team when we were training one of the milk Union near their
farm. Last 2 years she I using herbal alternative to antibiotics and other chemical veterinary drugs. She
is preparing to get organic certification for her farm. She has cows, Goats, ducks and chicken.
Name: Dr. Maria Groot
Senior Scientist – Veterinary pathology, illegal use of hormones in production animals, antibiotics,
contaminants, quality of meat and meat products, phytotherapy and the use of herbs as alternatives for
antibiotics. Projects in the field of veterinary medicine, hormones, phytotherapy and the use of herbs as
alternatives for antibiotics, animal experiments, animal health. 41 scientific publications, 10 invited
lectures on conferences, 8 books on natural healthcare for production animals, 30 public reports.
Name: Dr. Jan-Paul Wagenaar

Louis

Bolk institute: Program coordinator Sustainable animal husbandry & Agrobiodiversity. Articles in scientific
journals (10), Proceedings etc. (27), Brochures, books & reports (21), Specialist journal articles, leaflets,
newsletters, etc (55).
Hans Nij Bijvank DVM Dairy practitioner at veterinary clinic de “Woldberg”. Working together with
Natural Livestock Farming, he was participant in the exchange program of Oxfam Novib and province
Overijssel to India (2014) and Uganda and Ethiopia (2017).
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