
Seed Ball Technique and Drone Bombing for Afforestation: Exploring possibilities for 
Meghalaya 

Date: 26th November, 2021 
Time: 12 Noon 

Minutes of the Meeting 

Having seen the recent success and international interest in seed ball  method of 
afforestation where drones are being used to bomb the seed balls over barren lands for rapid 
afforestation, a meeting between Centre of Excellence, Marut Drones and officials from 
Forest Department, Soil and Water Conservation Department, Autonomous District Councils, 
Government of Meghalaya as well as Forest Officials from Telangana was held in the 
MBMA State Headquarters, Shillong with an option for the participants to join online as well. 

The meeting started with the Director and Co-Chairman of Centre of Excellence,     
Dr. Subhash Ashutosh welcoming the participants and appraising the gathering of the success 
of seed ball  bombing in International scenes and also in India, especially in the State of 
Telangana. He expressed his keen interest in learning of the costs, operations and methods of 
seed ball bombing and how it may be adopted for rapid afforestation projects in Meghalaya 
and how it might fare against the conventional method. The Director mentioned that 
afforestation work is high on the priority list of almost every concerned department and the 
Hon’ble Chief Minister of Meghalaya has urged the people to set a target for a Greener 
Meghalaya to address Climate Change and other ecological problems. The meeting had been 
convened on a short notice in order to learn from the experts in the field of Seed ball 
Bombing – Marut Drones and also from the Forest Officials of Telangana to know from their 
experience of utilising this technology for large scale afforestation. 

  The stage was handed over to the experts from Marut Drones to give a presentation on 
the techniques, operational details, steps involved in field execution including economics of 
Seed ball Bombing Technology. The following points were shared by Marut Drones: 

1. Brief on the Organization: 
 Marut Drones started working on deforestation and reforestation area since 2014 after 
seeing the successful use of drones in UK and Canada to counter deforestation and 
officially established the Company in 2019.. The Drone that is used by them is called 
‘Seedcopter’. Till date they are the only aerial seedling company in India. Their 
method is to tackle afforestation aerially and to make the project inclusive by working 
closely with the Forest Department in understand local species of trees/plants and 
providing seeds and materials to the local NGOs, Self-Help Groups, communities, etc 
to make the seed ball s. With the mandate of the Government of India to increase 
forest cover in India, Marut Drones works with the objective of including rural youth 
and women in bringing change to the ecological cover of India. 

2. Philosophy of Work:  
 Work at a rapid scale in order to tackle about a lakh plantation in a day. 

 Work has to be easy which means multiple drones can be flown by a single 
pilot or single software. 



 Work has to be cost-effective 

 Increase the diversity of the plantation while still giving importance to the 
endemic species. 

3. Five-Step Process: 
 Identify and map the area 

 Identify the species of plant in the area using hyperspectral and multispectral 
sensors 

 Collaborate with Forest Department to understand the terrain and the latest 
species of plant 

 Engage with local community to prepare the seed ball s 

 Geo-tag the area and proceed with dropping the seed ball s with the drone. 
4. Campaigns and Achievements of Marut Drones: 

 Marut Drones has been extensively working with the Agricultural University 
of Telangana since the State Government of Telangana has asked for a 
Feasibility study on the preparation and improvement of seed ball s and 
technology. 

 Marut Drone is also undertaking the ‘Campaign of Hara Bhara’ which aims to 
plant 1 billion trees by 2030 throughout India in 900 Forests touching every 
District in India. The ultimate aim is to engage Corporations, Community, 
Rural youth and Women in being a part of the change and scaling up the 
process of reforestation by adopting the technology. In the initial stages of the 
campaign, Marut Drones had used local women, school children and self-help 
groups to prepare the seed ball s. With the need to prepare the seed ball s by 
March in order to disburse the seeds by June, Marut Drones also plans to 
engage jail inmates in seed ball preparation.  

 Case studies for the Campaign were done in Telangana in 2019 in Veeranapali 
Forest in Silsila District. 5 (five) species of plants were planted in 320 hectares 
of forest land. 

 With the help of Government of India, different species of plants were planted 
in 5 (five) hectares of land in Udaipur in different terrains for the Forest 
Department. 

 Feasibility Study was done in Amangal district, Telangana over 240 hectares 
of land. 

 During Covid, the Campaign initiated in Telangana, was endorsed by the 
Minister for Industries, Mr. K T Ramanrao, Forest Minister and other 
Ministers of the State. The Forest Department of the state as well as NGOs 
and other players were heavily involved in the state-wide Campaign. Rana 
Daggubati (actor) was the Brand Ambassador of the Campaign in order to 
amplify and gain attention on the Hara Bhara campaign.  

 Currently in talks with renowned Padmashree winners, Cricketers, Actors and 
Environmental Activitists to be Brand Ambassaors for the campaign in order 
to get the information to the masses. 



 The Campaign has also been recognised by media houses Nationally and was 
awarded Forbes 30 under 30 as well as ‘Emerging Start-up Technology Award 
for Drones and AI’ from NASSCOM 

 Marut Drones has created a Dashboard where tree counts, species type, areas 
where work has been done, green cover areas to monitor the work. With the 
extensive help from the State Government, Marut Drones has been able to 
kick off the campaign of planting a thousand seed ball s in every hectare of 
land. Every District has given 100-500 hectares of forest area. The Campaign 
has been recognised by the Govt. of India and it is being extended to the states 
of Tamil Nadu, Andhra Pradesh, Uttarakhand and Assam. 

 
Post the presentation from Marut Drones, time was given to the participants to 

bring forward their questions. 
  

1. The Director of CoE asked if the permission to fly the drones given by the 
Ministry of Civil Aviation was specific to the State of Telangana only or if 
they could fly it all over India. Marut Drones replied that the Permission granted 
was centralised which gives them access to fly all over India but they need to add 
maps of the new territory so that the Ministry could add it to the permission. In 
case of International Borders, a special letter needs to go out to the Ministry of 
Civil Aviation citing no cameras or spy detectors are in built in the drones. 
 

2.  What are the procedures used in surveying the land type, terrain and forest 
species before carrying out the plantation? To this question Marut Drones 
replied that soil type, and tree species plays a vital role in understanding the type 
of seed ball to be used – either soil based seed ball or charcoal seed ball. For 
gaining this insight, they seek the help of the Forest Department. In case of the 
seed ball size, due to seeds of varying dimensions, the sizes range from 30mm to 
45mm. Multiple seeds are put inside each seed ball so that its survival is 
guaranteed. Each seed ball survives for 40-45 days before it germinates. 
 

3. The next question asked was, ‘How much weight the drones could carry in 
each flight’ to which the reply was that the drone could carry around 1,000 seed 
ball s weighing up to 10 kgs. In a day, 25,000 seed ball s could be planted on an 
average depending on the terrain. In some cases, the DFOs had requested them to 
plant the seeds directly since they would germinate faster. 

 
4. The Director mentioned that in Meghalaya, there was no history of the utilisation 

of seed ball s so whom would they engage to make the seed ball s. Marut 
Drones had engaged local communities, self-help groups and NGOs till date, in 
making the seed ball s since the knowledge is already with them. They simply 
provide the seeds and raw materials to aid the process. 

 



5. The Director then asked how the monitoring process was done after the 
dispersal of the seed ball s. Marut Drones said that seek the help of FROs to get 
the ground-truthing done and then use remote sensors bi-annually or annually to 
monitor the green cover percentage and plant count using the before and after 
data. 

 
6. The next question was the survival rate of the plantation to which Marut Drones 

replied that it was highly dependent on the amount of rainfall received, soil type 
and seeds used. But the guaranteed survival rate was around 30-40% till date. 
They also reiterated that the technology was mostly being sought out to carry out 
reforestation activity in the inaccessible areas. 

 
7. The Director also asked if they had any experience in treating mine-affected 

areas, barren land due to shifting cultivation and landslide prone areas. 
Marut Drones replied that it was currently under talks and they ahd mostly worked 
in areas which are inaccessible to humans. 

 
8.  The next question was on the cost of carrying out such afforestation activity. 

Since Marut Drones had planted 50 lakh seed ball s till date, the cost had been 
kept at Rs2 per seed ball which covers the operations cost and technology cost. 
Major part of the cost for acquiring seeds, fertilisers and labour cost is covered by 
the State Government and different departments. 

 
9. The next set of questions was asked by the General Manager, KM Division, 

MBMA, Mr. Wankit Swer. His first question was whether the drones were able 
to carry multi species seed ball s in one flight since planting the same species 
throughout one area would create bio-diversity issues. Marut Drones replied that 
they map the area and narrow down on the smaller areas according to the species 
of trees available. The mapping is then handed over to the Forest Department who 
gives instructions on the area where seeds are to be dropped. Several species of 
seed ball s can be dropped in a single area to allow multi species growth. 
 

10. The GM also asked in community lands where the people rely on the land for 
livelihood such as cattle grazing, vegetable plantation, etc., how the Company 
deals with identifying such lands to which Marut Drones replied that the input 
on the areas to be covered under seed ball  bombing are provided by the Forest 
Department. 

 
11. The next question was about how much time was saved using the technology as 

opposed to the conventional method of reforestation. Marut Drones replied that 
one hectare of land could be covered in 15 minutes according to their experience 
and global studies have proved that drone technology is 10 times faster than 
human intervention. The time taken to prepare seed ball s, taking into 



consideration the process of procuring raw materials, normally took about 10 days 
with an average of 5 people working per day. 

 
12.  Based on the survival rate of 30% provided earlier, the GM asked, if in order to 

ensure the survival of 1000 trees, then should the plantation be carried out 4 
times more. Marut Drones replied that since the survival rate depended on the 
terrain, species type and rainfall, it would differ from region to region. 

 
13. The GM also asked if the local community was mobilised from their end or if 

they sought the help of Departments to which Marut Drones replied that the 
Department does the community mobilisation. 

 
14. The Deputy Project Director, CLLMP, MBMA, Mr. James Kharkongor asked 

how the technology would prevent the seed ball s from rolling down the hill 
once they were dropped from the drones. Marut Drones said that in order to 
prevent that, charcoal based seed ball s could be utilised. But also since they did 
not have much expertise in the aforementioned area, they would seek clarity on 
the matter from the experts.  

Experience on Seed ball  Bombing from Mr. Akbar, PCCF, Hyderabad. 

 Mr. Akbar started off by greeting the participants in the discussion. He explained that 
he had started with the seed ball dispersal in 2017 with the Telangana Haritha Haram 
Programme which was a massive tree plantation drive. This drive was done manually. During 
this drive, the District Collectors were engaged intensely since the Chief Minister himself 
was invested in the programme and a total of 1 (one) Crore Seed ball s were prepared and 
dispersed. The limitations of mass plantation drives, however, was that after germination, the 
survival rate of the plants were low since they were dispersed in unprotected areas and there 
was no day-to-day follow up. Seed selection was also vital depending on the area chosen in 
order to ensure germination and survival.  

 He commended the efforts of Marut Drones in covering remote areas and committing 
to the campaign since the technology supplements the work of the Departments and makes it 
easier. The fact that the drones are GPS enabled also eases the site selection. Most of the 
ground truthing and research needed to be done by the Forest Departments. He also shared 
the simple techniques of preparing seed ball s by using easily available fertilizers, jaggery, 
jiva amrutham, etc.  He also shared how trees like neem were dispersed in the crevices of the 
plateau which could grow in the hardy areas. He encouraged the use of drone technology but 
cautioned against dispersing the seeds at the right time. He said that plantation should be 
done around April or May right before the monsoon starts so that the seeds get moisture to 
germinate and survive. He also stressed on the need to protect the plantation area in order to 
ensure survival and to start off on a pilot project since the Drone technology was not an 
established technology. 

The meeting concluded with the agreement on the need to have more research done and to 
exchange documents on rates, permissions, etc. 



 

 
Participants 

 
SL.No Name Company/Organisation Mode 

1 Dr. Subhash Ashutosh,  
Co-Chairman & Director  
Center of Excellence for NRM  
& Sustainable Livelihoods  

Centre of Excellence Offline 

2 Mr. Mohd. Jalaluddin Akbar, IFS,  
Chief Conservator of Forest 

Govt. of Telangana Online 

3 Mr. James Khakongor,  
Deputy Project Director 

MBMA Offline 

4 Mr. Wankit Swer, General Manager MBMA Offline 
5 Mr. Fettleman Dohling, Manager GIS Online 
6 Mr. Prem Kumar Vislawath,  

Founder and Chief Innovator 
 of Marut Drones 

Marut Drones Online 

7 Mr. Sahil Swaroop, Product Manager Marut Drones Online 
8 Ms. Dokatchi K Marak, Manager MBMA Offline 
9 Mrs. Angelica Kahit Dympep,  

Admin. Associate 
Centre of Excellence Offline 

 

 



Reforestation made Scalable

ANNEXURE- I



ABOUT

Incorporated inApril
2019, by IIT Alumni  
and mentored by  

RICH & IIITHyderabad.

We use Data Science,  
Drones, Seedball  

Technology combined  
with Ecological  
Science to find  
optimal land  

restoration options

ABOUT  

SEEDCOPTER

To realize thedream

of Sustainable  

Reforestation andto

create areforestation  

ecosystem guidedby  

Data ( Science ) and  

Community (Science  

and People)

OUR  

VISION

A commercially

established company

which operates in the  

Arena of UAV Aerial  

Seeding

Seedcopter isa

pioneer in the field of  

aerial seeding for

reforestation.

We work to conserve  

the present day  

forests through rapid  

reforestation ofburnt,  

fragmented and  

degraded forestland

W HO  

WE ARE?

OUR  

MISSION

Slide Continues...



WHAT ARE  

WE SOLVING?

Deforestation

Under 20%of the Earth’s  

original forests have  

remained unaffectedby  

human intervention

Climatic change

To prevent therise  
in catastrophic

temperature andeffect  
on rural livelihood.

Biodiversity Loss

Wild mammals, birds, 
fish and reptile  

populations
have declinedby  
60% in the last  

50 years

Women and Rural  

employment

Enabling local communities 
in environment

conservation andempowering  
them throughemployment



THESOLUTION

02

01

Forest regeneration  
at a rapidpace

Easy to scale with  
multiple drones

03

Cost Effective and  
Generates Local  

Employment

04

Diverse Forests  
involving native  

tree species

Aerial seeding of seedballs with the help of drones and local 
community involvement 



TRADITIONALMETHOD



METHODOLOGY

Hyper spectral image  
technology generates a  

topographical map. Area to be  
seeded is identified based on  

certain parameters

AERIAL SURVEY  

& MAPPING

Ecological science and Forest  
Management practices are taken  
into account while selecting the  

species to seed to minimise  
invasive specie

UNDERSTANDING  

THE REQUIREMENTS

Seed balls are then created as per  
local soil requirements. Seedballs are  
created by local communities who are  

dependent on the forest area.

SEED-BALL  

PREPARATION

DRONE DEPLOYMENT

Drones are deployed to spray seeds over  
designated areas; reaching areas over treacherous  

terrain too. We fly the drones along  
predetermined flight map that is digitally  
rendered from the topographical survey.

GEO TAGGING DRONE PATH

The path followed by the drones are geotagged,  
facilitating periodic drone monitoring of sown area  
to collect tree statistics. This allows for frequent  

future checks and implement corrective measures.



RESEARCHONGOING

GOVT OF TELANGANA SUPPORT FOR ONGOING 

RESEARCH

RESEARCH PARAMETERS

› Seedball preparation

› Improvising Drone technology for this use case

› Developing SoPs for Aerial seeding of Seedballs



IMPACT



HARA BAHARA

To bring awareness at  

grass-root level aboutthe  

effects of deforestation

To involve influencersto  

raise their voicevabout  

the climatechange

Building a platform for  

corporates and  

organizations to contribute  

for the cause

To build a network of  
communities for  afforestation
activities

1 BILLION trees to be planted by 2030 in India by impacting 900
FORESTS.



CAMPAIGNFORMAT
› Local communities will be engaged in

the seedballs preparation

› Seedcopter Drones will drop the seedballs in 

the areas  affected bydeforestation

› Encourage corporates, governments, 

influencers and NGOs tocontribute



CASESTUDY
LOCATION - VEERNAPALLY FOREST, TS

› 360 hectares ,60,000 seedballs, 8 hours

› Date- 17th February, ‘2020

› Parameters - Dry Deciduous Forest, Hilly Terrain

› Seeding through drones as a part of “ Haritha Haaram”  

at Veernapalli in Sircilla Constituency on our

Chief Minister KCR’s Birthday



CASESTUDY-2021
KAMAREDDY LINGAMPETA PA 02-Sep

MEDAK SURARAM 03-Sep

AMANGAL RAMMUNTHALA 04-Sep

MEDCHAL KEESARA 6-Sep



YADADRI 
BHUVANAGIRI

RAIGIRI- II 8-Aug

SANGAREDDY AURANGANAGAR 22-Sep

VIKARABAD PARGI 04-Oct

GADWAL MALKAPUR 12-Oct

CASESTUDY-2021



HYDERABAD KBR PARK 1-Oct

CASESTUDY-2021



SIDDIPET AKUNUR 13-Oct

NAGARKURNOOL AMRABAD 19-Oct

NALGONDA CHERUKUPALLY 21-Oct

MAHABOOBNAGAR MALKAPUR 22-Oct

CASESTUDY-2021



NARAYANAPET KOTAKONDA 26-Oct

JANGAON ASWARAOPALLY-I 27-Oct

WGL_U MIRZAPUR 28-Oct

WARANGAL R PAKHAL RF 30-Oct

CASESTUDY-2021



JAGITYAL ARSIKOTA 9-Nov

NIZAMABAD MANCHIPPA PAR 09-Nov

NIRMAL SIRPALLY 10-Nov

ADILABAD SATNALA 10-Nov

CASESTUDY-2021



ASIFABAD SAMELA 11-Nov

MANCHERIAL RYALI 11-Nov

PEDDAPALLY KHAMMAMPALLY 12-Nov

MAHABUBABAD MOTHLATHIMMAPURAM 16-Nov

CASESTUDY-2021



KHAMMAM JAMALAPURAM 16-Nov

BHADRACHALAM CHERLA 17-Nov

MULUGU RAMAPPA-I 18-Nov

BHUPALPALLY JAKARAM-I 18-Nov

CASESTUDY-2021



AMBASSADORS

JADAV PAYENG

Environmental activist  and

Padma Shri awardee from

Assam

DARIPALLI RAMAIAH

Environmental activist  and

Padma Shri awardee  from

Telangana

RANA DAGGUBATI

Actor and starof  “Aranya”, Indian film actor,

Producer, Visual Effects  Co-ordinator, and

Photographer known for his  works in Telugu,

Tamil and Hindi cinema



MEDIACOVERAGE



AWARDS, RECOGNITIONS AND  

GRANTS
“Emerging Technology Award “ for Drones and AI at the 6th Annual NASSCOM  

Technology Conference2019

Recognized under Forbes 30 under 30 Asia 2020





THANKYOU!

www.seedcopter.com

http://www.seedcopter.com/
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