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ANNEXURE-I 

CONCISE FARMING MANUAL OF ALOE 

 

GAP of Aloe: A Monograph 

1. Botanical and pharmacological characters 

1.1. Scientific name: Aloe vera (Linn.) Burm.f.  

1.2. Family: Xanthorrhoeaceae 

1.3. Vernacular names: Indian aloe, Kunvar pathu, Kamaar,  

Thazahai, Chenninayakam, Lolesara, Musabbar.  

1.4. Medicinal plant part of interest: Leaves 

1.5. Geographic distribution: It originated in Africa due to  

dry climate. It also grows in dry regions of Asia, Europe, America 

 and it can withstand constant drought except in temperate region.  

1.6. Major areas under cultivation: In India it is widely cultivated in Rajasthan, Andhra 

Pradesh, Gujrat, Maharastra and Tamil Naidu.  

1.7. Major chemical constituents: Emodin, aloe-emodin, aloin, emodin, aloesin.  

1.8. Pharmacological properties:  

 Anti-cancer  Anti-diabetic  Anti-

microbial 

 Anti-viral  Anti-allergic 

 Stomachic  Astringent  Antidotal  Cathartic  Piles 

 Anthelmintic  Hepatic 

stimulant 

 Cardiac 

protective 

 Gonorrhea  Skin problems 

 Jaundice  Menstrual 

suppressions 

 Burns and 

bruises 

 Laxatic  Aphrodisiac 

 

1.9. Morphological and microscopical characters:  

Morphology 

 
 Leaves are flat or slightly concave on the upper surface. 

 Tapering towards the apex where a strong spine is 

located and smaller ones at the margins. 

 The color of the leaves is dark green having occasional 

white blotches at places and white base. 

Microscopy Transverse section: Presence of acicular crystal of 

calcium oxalate, cuticle, epidermis, juice cells, mesophyll, 

mucilage, pericycle, phloem, stomata, spine, vascular 

bundle and xylem. 

Powder microscopy: Innumerable crystalline, yellowish 

brown to chocolate, coloured particles of varying size. 
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A. vera plant Bunch of A. vera plants Leaf of A .vera 

 

2. Recommended varieties  

At present, Aloe vera (Linn.) Burm.f. is distributed in India and used for commercial 

cultivation. The genotypes with high level of aloin such as IC 111267, IC 111269, IC 111271, 

IC111279, IC 111280, IC 112532, IC 112521, IC 111273, IC 112531, IC 112517, IC 112527, 

INGR 06023, INGR 13043 and INGR 06024 are released by ICAR, Delhi which can be used 

as planting source.  

 

3. Soil and climate 

Optimum temperature 

(annual) 

20-40°C 

Tolerable temperature -3-40°C (min.-max.) 

Optimum rainfall (annual) 350-400 mm 

Tolerable rainfall Tolerate excessive draught except temperate climate 

Most preferred soil  Loam to coarse sandy soils  

Preferred soils Cotton soils 

Preferred pH Up to 8.5 with high sodium and potassium salts 

Agro-climatic suitability 

(Punjab) 

Agro-climatic zone-IV (western plain aried zone): 

Comprising of Mukstar, Bathinda, Mansa and some part of 

Faridkot districts of Punjab. 

 

 

Agro-ecological suitability of A.  vera in Punjab 
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4. Cultivation 

 Land should not be disturbed deeper as the roots of A. vera do not penetrate deep.  

 Depending upon the type of soil 2-3 ploughing should be done followed by levelling.  

 Divide the field according to the field pattern or slope for drainage of water.  

 Suckers should be planted in the month of July to August for irrigated land, it can be 

cultivated anytime in the year except the months of winter (November-February).  

 The sowing conditions are as follows: 

 Rate of suckers per acre: 17,000-19,000  

 Plant to plant distance: 40-50 cm 

 Row to row distance: 40-50 cm 

 Sowing depth: 12-15 cm 

 

5. Irrigation 

Irrigation is required just after transplantation of suckers. However, 3-5 irrigations are 

required in a year except monsoon season. If monsoon is abundant, one-time irrigation is also 

sufficient. 

 

6. Fertilization 

 Compost or farm yard manure (1
st
 year) Approximately 15 tonne/acre 

 Compost or farm yard manure (2
nd

 -4
th

 

year) 

Approximately 10 tonne/acre 

 Time of application During the soil preparation and second, 

third, and fourth year of planting 

7. Weeding and intercultural operations 

 Field should be devoid of weeds during the entire period of growth.  

 Initial weeding should be done during land preparation. 

 First hoeing should be followed in a month after weeding.  

 Subsequently, 3-5 weeding are required manually with light hoeing for beneficial 

outputs. 

 Regular inspections should be made so that diseased or dead plants are removed 

regularly. 

 

8. Prevention and control of plant diseases and pests 

 Plant is not much prone to diseases in India.  

 But due to efficient water holding capacity of soil, plants are prone to get fungal 

infections in the roots.  

 However, leaf spots, mealy bug are reported in some parts of the India.  
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 Termite problem can be eradicated by light irrigation. 

 For fungal infections, some farmers use Trichoderma: a bio control agent for the 

treatment.  

 
               Leaf spot 

 
Mealy bug 

 

9. Harvest 

 First harvest 9-11 months of planting. 

 Subsequent harvesting Three harvestings from second, third, fourth and fifth year. 

 Cutting leaves 3-4 leaves are cut per plant 

 Harvest time Morning and evenings at early flowering 

 Yield/acre (1
st
 year) Approximately 30 tonne 

 Yield/acre (2
nd

 to 5
th
 year) Approximately 60 tonne from three cuttings in one year 

        Harvesting of A. vera Harvested A. vera 

 

10. Post-harvest 

 The A. vera leaves are transported to processing unit  

 Dried aloe juice is prepared by transversely cutting the leaves at the bases and allowing 

gel to drain out in a vessel.  

 The collected juice is allowed to concentrate by evaporation or by boiling.  

 The left over leaves after exudation are cut open and gel is removed by using blunt 

knives.  

 

 

 

 

 

 

 

 

 

                                  Washing of A. vera leaves  
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11. Checklists 

Some common checklist to assure quality 

Have you carried out proper taxonomical identity consulting an expert? 

 Yes                            No  

Is the planting material free from pests, diseases, or any adulteration? 

Yes                           No 

Are you avoiding chemical fertilizers and pesticides?  

Yes                             No 

Have you taken measures to prevent water logging? 

Yes                             No 

Did you maintain proper spacing between the plants during sowing? 

Yes                             No 

Are you avoiding cultivation in the month of November-February? 

Yes                             No 

Are you carrying first cutting of leaves after 9-11 months of planting? 

Yes                             No 

Are you carrying three harvestings from second, third, fourth and fifth year? 

Yes                             No 

Are you cutting 3-4 leaves per plant on average per cutting? 

Yes                             No 

Are you harvesting in the morning and evenings at early flowering for good aloin content? 

Yes                             No 

Are you immediately transporting the harvested leaves to avoid thermal degradation and 

microbial contamination? 

Yes                            No  

Are you avoiding preservatives, if used are they complying with national norms? 

Yes                            No 

Did you carry tests for heavy metals, microbial load, aflatoxins in AYUSH or NABL labs?  

Yes                            No 

Did you check emodin content for quality-based trade? 

Yes                            No 

 

12. Economics 

Year Yield per acre Gross returns per 

acre 

Variable cost 

per acre 

Benefit per 

acre 

First year 30 tonne Rs. 75,000/- Rs. 45,619/- Rs. 29,381/- 

Second to 

fifth year 

60 tonne per 

annum from 

three cuttings 

Rs. 1,50,000/- Rs. 41,250/-. Rs. 1,08,750/- 

 

13. Model farming of A. vera Punjab 

 Name of the farmer Mr. Pardeep Kumar 

 Area under cultivation 100 acres 

 Location of field Village: Daula, District: Shri Mukstar Sahib, Punjab 

 

14. Industrial uses 

Hair care  

 Shampoos 

Beauty care 

 Soaps  Creams  Moisturizer 
 

Digestive care 

 Juices 

 

 

 

 



Annexure-I 

Ph.D. Thesis                 290 

 

15. Important industries in Punjab 

 Herbal trends, Gidderbaha-152101, Punjab. 

 Unati Co-operative Marketing-Cum-Processing Society Ltd., Talwara-144216, 

Punjab. 

 Pukhraj Pure herbals, SCF 13, Urban Estate Phase-1, Jalandhar 144022 (Pb.) India. 

 Shree Dhanwantri Herbals, Unit-I: Hadbast No. 334, 

V.P.O. Naag Kalan-143601, Majitha Road, Via Majitha, Distt. Amritsar (Punjab) 

India.  

16. Training and consultations 

For training and guidance: 

RCFC-North-I, Research Institute in Indian 

Systems of Medicine (RIISM), Joginder 

Nagar-175015 District Mandi, Himachal 

Pradesh. 

Query related to seeds: 

ICAR-Directorate of Medicinal and Aromatic 

Plants, Anand-387310, Gujrat may be 

consulted for seeds. 

For obtaining Subsidy: 

Farmers are given 30% subsidy on Aloe vera. 

Consult Punjab state forest department, forest 

complex, sector-68, SAS Nagar, Mohali. 

Farmers of Punjab shall also consult District 

Forest Officers (DFO’s) for assistance.  

Other assistance: 

Consult Punjab Agricultural University, 

Ludhiana-141004, Punjab. 

 

 

Note: The cultivation and yield based on quality depends on several factors such as agro-

ecological conditions of the region, seeds, agro-technique, and proper management of plant 

based on GAP. The market of A. vera is volatile and the economics may vary.  

 

For detailed GAP guidelines and monograph of A. vera, refer, “Agro-climatic, economic and 

good agricultural practices adoption feasibility studies on selected medicinal plants of 

Punjab” funded by the FITM, RIS. 
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ANNEXURE-II 

CONCISE FARMING MANUAL OF OCIMUM       
 

GAP of Ocimum sanctum: A Monograph 

1. Botanical and pharmacological characters 

1.1.  Scientific name: Ocimum sanctum L.  

1.2.  Family: Lamiaceae  

1.3.  Vernacular names: Holy basil, Thulasi, Tulasa, Raihan,  

Shree Tulasi and Vishnu Tulasi. 

1.4. Medicinal plant part of interest: Leaves and whole plant.  

1.5.  Geographic distribution: It is found in the entire Indian 

 subcontinent from Himalayas (1800m) to Andaman and Nicobar islands. It can be found 

in southeast Asian tropics. 

1.6.  Major areas under cultivation: It is widely cultivated in Uttar Pradesh and is widely 

cultivated in southern India.  

1.7.  Major chemical constituents: Eugenol, carvacrol.  

1.8.  Pharmacological properties: In Ayurveda, Tulsi is mentioned as “Mother medicine of 

nature”, “The Queen of herbs”. The pharmacological properties are: 

 Anti-oxidant  Anti-bacterial   Anti-viral   Used in diarrhea 

 Used in 

dysentery 

 Used in bronchial 

asthma 

 Used in 

bronchitis 

 Promote 

wellbeing 

 Skin diseases  Painful eye diseases  Arthritis  Malaria 

 

1.9. Morphological and microscopical characters: 

Morphology  It is biennial or triennial much-branched plant that reaches heights up to 

30-77 cm. 

 Flowers purplish or crimson, fruits are sub-globose with small black 

markings 

 Shape of the leaf is elliptic-oblong which is 2.5-5 cm long and 1.6-3.2 

cm wide. 

 The upper surface of leaf is green and lower is pale green 

 The seeds are brownish-reddish-yellow in color with shining globose-

subglobose seed coat which becomes mucilaginous when wet. 

Microscopy Transverse section: The petiole shows number of covering and glandular 

multicellular trichomes 

Powder microscopy: Shows covering trichomes, glandular trichomes, 

sessile glandular trichomes, cupshaped trichomes. 
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Tulsi plant 

 
Tulsi twig 

 

2. Varieties  

There are seven Ocimum species and approximately nine varieties named CIM Ayu, CIM 

saumya, CIM angana, CIM jyoti, CIM kanchan, CIM surabhi, CIM sharada, CIM snigdha, 

CIM sharada stocked at CSIR-CIMAP. Central Institute of Medicinal and Aromatic Plants, 

Lucknow must be contacted regarding the released the varieties CIM-Ayu and CIM-Kanchan. 

3. Soil and climate 

Optimum temperature (annual) 15-35°C 

Tolerable temperature 10-40°C 

Optimum rainfall (annual) 700-7600 mm 

Most preferred soil  well-drained sandy-loamy soil 

Preferred pH 5-8.5 

Agro-climatic suitability (Punjab) Agro-climatic zones I,II & III comprising kandi belt to 

Pathankot, hoshiarpur, Gurdaspur, Jalandhar and 

extending towards Moga, Barnala, Ferozpur and Sangrur 

districts. 

 

 

Agro-ecological suitability of O. sanctum in Punjab 

4. Cultivation 

 Nursery can be raised in the starting month of June.  

 Beds are formed for raising the nursery and must be supplied with farm yard manure. 

 50-100 g of seeds is sufficient to raise seedlings for 1 acre land.  

 The seeds are scattered on to the nursery beds manually maintaining 2 cm depth.  

 As seeds are small in size, it can be mixed with the sand for sowing.  
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 Transplanting is done in the month of (August) or when seedlings are six weeks old 

having 4-6 leaves.  

The sowing conditions are as follows: 

 The rate of seedlings per acre: 8000-12000 

 Plant to plant distance: 40-45 cm 

 Row to row distance: 40-45 cm 

 Sowing depth: 5 cm 

 
Nursery raising 

 
Germination of seeds 

 
Transplanting 

 
Plant spacing 

5. Irrigation 

Irrigation is done just after transplantation. Generally, 3-4 irrigations are sufficient if it is 

grown as a kharif crop. If plant is grown for a year, then 15-20 irrigations per year are 

required. 

 

6. Fertilization 

 Compost or farm yard manure 11-12 tonne/acre 

 Time of application During soil preparation 

 Recommended dose of fertilizers 30 kg of K2O, P2O5 and 60 kg N per hectare 

 For increasing oil content Cobalt and manganese at 50 and 100 ppm 

concentration 

 

7. Weeding and intercultural operations 

 Deep ploughing should be done before transplanting to avoid weeds like Cyanodon 

dactylon and Cyperus rotundus.  

 Field should be devoid of weeds during the entire period of growth.  

 Three weeding are generally required and first weeding is done after 30 days of planting. 

 Second weeding can be done after one month followed by third weeding based on 

visualizing the weeds.  
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8. Prevention and control of plant diseases and pests 

No serious pests or diseases have been observed in Punjab for Tulsi. Some of the reported 

pests and diseases of O. sanctum are mentioned below. 

Insect pests Indications Treatment 

Leaf roller Roller stick to the under 

surface of leaves causing them 

to roll back length wise. 

Boil neem leaves and spray 

Azadirachtin 10,000 ppm 

Tulsi lace wing Caused by Cochlochila bullita 

Diseases Causing organism  Treatment 

Powdery 

mildew 

Oidium spp. Spraying wet sulphur 4g/l 

Root rot 

 

Caused by Rhizoctonia 

batalicola 

Drenching the nursery bed with 

Bavistin 1% or maintaining proper 

drainage of soil 

 

 
Leaf roller 

 
Tulsi lace wing 

 
Powdery mildew 

 
Root rot 

 

9. Harvest 

First harvest 80-90 days of transplanting 

Crop cycle in Punjab Kharif 

Crop cycle in some other parts of country Whole year 

Harvest time Full bloom stage during sunny day. 

Avoid harvest The next day after rainfall. 

Plant part cutting Plant is cut 15-20 cm above the ground level.  

Yield/acre (dry leaves) 3.5 quintals 

 

10. Post-harvest 

 The harvested crop is allowed to wilt in the clean area for 4-6 hours to reduce moisture.  

 The leaves are dried for further processing.  

 Oil is extracted from the leaves and the whole plant using steam distillation.  

 The oil should be stored in amber coloured glass bottles or stainless steel. 

 

11. Checklists 

Some common checklist to assure quality 

Have you carried out proper taxonomical identity consulting an expert? 

 Yes                            No  

Is the planting material free from pests, diseases, or any adulteration? 

Yes                           No 

Are you avoiding chemical fertilizers and pesticides?  

Yes                             No 

Did you raise nursery in the starting month of June? 

Yes                             No 

Do you have sufficient seeds (50-100 g) to raise seedlings for 1 acre land accordingly? 

Yes                             No 

Are you transplanting in the month of (August) or when seedlings are six weeks old 
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having 4-6 leaves? 

Yes                             No 

Did you maintain proper spacing between the plants during sowing? 

Yes                             No 

Are you giving 3-4 irrigations to the plant in Kharif crop cycle? 

Yes                             No 

Are you harvesting the plant during full bloom stage on sunny day? 

Yes                             No 

Are you avoiding harvest during rainfall and a day next to rainfall? 

Yes                             No 

Are you cutting the plant 15-20 cm above the ground level? 

Yes                             No 

Are you drying the leaves for further processing? 

Yes                             No 

Do you have distillation unit for extracting the oil from the plant? 

Yes                            No  

Did you carry tests for heavy metals, microbial load, aflatoxins in AYUSH or NABL 

labs?  

Yes                            No 

Did you check eugenol content for quality-based trade? 

Yes                            No 

 

12. Eco4nomics 

Plant part Yield per acre 

(quintal) 

Gross returns 

per acre 

Variable cost 

per acre 

Benefit per 

acre 

Leaves 3.5 Rs. 52,500/- Rs.16,985/- Rs. 35,515/- 

 

13. General considerations 

 Avoid chemical fertilizers and pesticides.  

 Prefer qualitative tests for heavy metals, microbial load, aflatoxins in AYUSH or NABL 

labs as the medicinal plants are intended for human use.  

 Per cent of eugenol present in the plant must be preferred for quality-based trade. 

  

14. Model farming of A.vera Punjab 

 Name of the farmer Mr. Naresh Kumar 

 Area under cultivation 02 acres 

 Location of field Village: Kangar, Noorpur Bedi, District: Roopnagar-140001, 

Punjab. 

15. Industrial uses 

 Wellness drops 

 Beauty care 

 Herbal tea 
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16. Important industries in Punjab 

 Unati Co-operative Marketing-Cum-Processing Society Ltd., Talwara-144216, 

Punjab. 

 Pukhraj Pure herbals, SCF 13, Urban Estate Phase-1, Jalandhar 144022 (Pb.) India. 

 Shree Dhanwantri Herbals, Unit-I: Hadbast No. 334, 

V.P.O. Naag Kalan-143601, Majitha Road, Via Majitha, Distt. Amritsar (Punjab) 

India.  

17. Training and consultations 

For training and guidance 

RCFC-North-I, Research Institute in Indian 

Systems of Medicine (RIISM), Joginder 

Nagar-175015 District Mandi Himachal 

Pradesh 

Query related to seeds 

CSIR-CIMAP, P.O-CIMAP, Near Kukrail 

Picnic Spot Lucknow-226015, India 

For obtaining Subsidy: 

Farmers are given 30% subsidy on Aloe vera. 

Consult Punjab state forest department, forest 

complex, sector-68, SAS Nagar, Mohali. 

Farmers of Punjab shall also consult District 

Forest Officers (DFO’s) for assistance. 

Other assistance: 

Consult Punjab Agricultural University, 

Ludhiana-141004, Punjab. 

 

Note: The cultivation and yield based on quality depends on several factors such as agro-

ecological conditions of the region, seeds, agro-technique, and proper management of plant 

based on GAP. The market of Tulsi is volatile and the economics may vary.  

 

For detailed GAP guidelines and monograph of Tulsi, refer, “Agro-climatic, economic and 

good agricultural practices adoption feasibility studies on selected medicinal plants of 

Punjab” published by FITM, RIS. 
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ANNEXURE- III 

CONCISE FARMING MANUAL OF CURCUMA    
 

GAP of Curcuma longa: A Monograph  

1. Botanical and pharmacological characters 

1.1.  Scientific name: Curcuma longa L.  

1.2.  Family: Zingiberaceae  

1.3.  Vernacular names: Turmeric, Hardi, Haldi, Manjal,  

Pasupu, Arishina, and Ledar. 

1.4.  Medicinal plant part of interest: Rhizomes  

1.5.  Geographical distribution: The plant is found in tropical  

regions from sea level to 1500 m above sea level. The  

epicentre of its domestication is Indian subcontinent.  

1.6.  Major area under cultivation: Andhra Pardesh, Orissa, Tamil Nadu, West Bengal, 

Karnataka, Maharastra, Assam, Meghlaya, Gujrat.  

1.7.  Major chemical constituents: Curcumin, volatile oils consisting of turmerone, and 

colouring agents known as curcuminoids.  

1.8.  Pharmacological properties: 

 Anti-

inflammatory 

 Anti-microbial  Anti-cancer  Suppress edema 

 Anti-arthritis  Flatulence  Expelling gall 

stones 

 Regulation of 

menstruation 

 Choretic effects  Strengthen the body 

energy 

 Dispelling worms  Purify blood 

 

1.9.  Morphology and microscopical characters: 

Morphology Primary rhizomes: 

 Condensed swollen. 

 3 to 7 cm long and 2 to 3 cm wide. 

 Longitudinally wrinkled and marked with rows of circular. 

 3 to 5 large depressions scars. 

 Rhizomes are hard, heavy with short fracture. 

Secondary rhizomes: 

 Longitudinally wrinkled exhibiting encircling leaf scars. 

 4 to 10 cm in length and 1 to 1.5 cm in diameter. 

 Yellowish, yellowish-brown, orange and internally uniformly dull 

yellowish in colour. 

Microscopy Transverse section: Presence of epidermis with thick-walled, different 

dimensions of cubical cells. Presence of cork, cortex, cortical vascular 

bundle, endodermis, oleoresin cells, stellar vascular bundle. 

Powder microscopy: Presence of cortical parenchyma cells with starch 

grains and oleoresin cells, cork in surface view, group of spiral and 

annular vessels, fragment of reticulate vessel, starch grains. 
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Live rhizomes 

 
Cleaned rhizomes 

 

2. Varieties 

Some important cultivators are Allepey, Duggirala, Tekkurpet, Sugandham, Erode local, 

Amalapuram, Moovattupuzha, Lakdong and Salem. Varieties can be obtained from ICAR-

Indian Institute of Spices Research, Kerala, India. 

3. Soil and climate 

Optimum temperature (annual) 20-35°C 

Tolerable temperature 10-40°C (min.-max.) 

Optimum rainfall 800 to more than 1500 mm 

Tolerable rainfall 700 mm with optimum irrigation 

Most preferred soil Well-drained sandy and clay loam soils 

Preferred soils Light black, ashy loam and red soils 

Preferred pH pH 4.5-7.5 

Agro-ecological suitability Agro-climatic zone-I & II (Western plain and Northern 

Plain, Dry subhumid regions of Punjab): The zones cover 

Pathankot, Hoshiarpur, Gurdaspur, Kapurthala, Roopnagar, 

Sirhind districts of Punjab. 

 

 

Agro-ecological suitability of C. longa  in Punjab 
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4. Cultivation 

 Direct sowing is preferred for the cultivation of Haldi by the farmers.  

 Seed rhizomes shall be treated with mancozeb 0.3%, dried for 3-4 hours and planted.  

 Depending upon the type of soil 3-4 ploughing should be done followed by tilthing and 

levelling.  

 Generally ridge and furrow method is used for the sowing of C. longa seeds.  

 Few farmers preferred sowing on raised beds (each bed: 100 cm wide, 30 cm in height 

with spacing of 50 cm between the two beds). 

 Automatic potato planter with chain drive mechanism was used for sowing by some 

farmers.  

 The sowing conditions are as follows: 

 Rate of seedlings per acre: 6-7 quintals seeds 

 Plant to plant distance: 20-25 cm 

 Row to row distance: 30-40 cm 

 Sowing depth: 2.5-3 cm 

             Sowing of turmeric          Seed depth during sowing 

 

5. Irrigation 

12-14 irrigations in case of clayey soil and upto 30 irrigations in case of sandy loam soils are 

required. Irrigations should be frequent in the initial stages of sowing. 

 

6. Fertilization 

 Compost or farm yard 

manure 

Approximately 20 tonne/acre 

 Time of application During the soil preparation 

 Other nutrients  Hydrated lime 500-1000 kg/ha applied for laterite 

soils 

 50-60 kg Urea, 50 kg DAP and 20 kg muriate of 

Potash in one acre of land 

 For zinc poor soil, zinc fertilizer (25 kg of zinc 

sulphate/ha) is used. 

 Recommended nutrient dose In Kerala, 60 kg N, 120 kg K2O and 50 kg P2O5 per 

hectare 

 



Annexure-III 

Ph.D. Thesis          300 

 

7. Weeding and intercultural operations 

 Field should be devoid of weeds during the entire period of growth.  

 Weeding can be done 2-3 times after planting the seed with gap of 60, 90 and 120 days.  

 Regular inspections should be made so that diseased or dead plants are removed regularly. 

 The crop can mulched with green leaves or with straw of the paddy 40q/acre just after 

planting. 

 The crop can be intercropped with Populus deltoids (poplar tree) due to its shade 

tolerance. 

 Intercropping with chillies, colocasia, onion, brinjal and cereals like maize, ragi etc. 

 

Mulching using paddy straw Intercropping with Populus deltoids 

8. Prevention and control of plant diseases and pests 

Plant is generally less prone to disease attack. Some pest related disease affecting the leaves 

of the turmeric post monsoon was observed in Punjab. Some reported diseases and treatment 

of the plant are mentioned below: 

Disease Causing species Symptoms Prevention 

Leaf blotch  Taphrina 

maculans 

Irregular brown spots 

on either side of the 

leaves. 

Spray Mancozeb 0.2% 

Leaf spot Colletotrichum 

capsici 

Brown spots of 

different sizes on the 

upper surface. 

Carbendazm (0.5kg/ha) or 

copper oxychloride (0.2%) 

Rhizome rot Pythium 

aphanidermatum 

Collapse of plant and 

decaying of rhizomes. 

0.3% mancozeb 30 mins 

before storage and at the 

time of sowing. 

Leaf blight Rhizoctonia solani Necrotic patches with 

blighted appearance. 

0.2% Bavistin or mixture 

of Bordeaux 1%. 

Nematode 

pests 

Root knot 

Meloidogyne spp. 

Radopholus 

similis 

Pratylenchus spp. 

Damage to turmeric. Pochonia chlamydosporia 

applied to the beds at the 

time of sowing (20g/bed) 

Insect pests 

Shoot borer 

Conogethes 

punctiferalis 

Presence of bore-hole 

on the pseudo stem.  

Malathion (0.1%) 

Lamda-cyhalothrin 
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(0.0125%) at 21 days 

interval during July to 

October 

Rhizome scale Aspidiella hartii Adult females are 

circular. They feed on 

sap of the rhizomes 

making the rhizome 

shriveled. 

Timely harvest of 

rhizomes. Discard severely 

infested rhizomes before 

storage. Treat seed with 

quinalphos (0.075% for 

20-30 mins) 

Minor pests 

Leaf feeding 

beetles 

Lema spp. Feed on leaves during 

monsoon and makes 

feeding marks on the 

leaves. 

Malathion (0.1%) 

Turmeric 

thrips 

Panchaetothrips 

indicus 

Affects leaves causing 

them to roll and turn 

pale yellow. Most 

common post 

monsoon period in 

drier regions. 

Dimethoate (0.05%) 

Removal of 

sap 

Sucking pests Affects leaves causing 

minute, white, brown, 

red spotting on leaves. 

Boil neem leaves 

(azadirachtin 2ml/litre of 

water) 

 

 
Leaf blotch 

 
Leaf spot 

 
Rhizome rot 

 
Leaf blight 

 
Root knot 

 

 
Shoot borer 

 
Rhizome scale 

 
Leaf feeding 

beetles 

 
Turmeric 

thrip 

 
Sucking pests 

9. Harvest  

Harvesting 7-9 months after planting 

Harvesting time January to March 

Plant symptoms for 

harvesting 

Leaves become dry and light brown. 

Harvesting technique Rhizomes are lifted with spade or mechanized harvester and 

collected by hand picking 

Yield/acre 17.6 quintals 

 

 

 



Annexure-III 

Ph.D. Thesis          302 

 

 

10. Post-harvest 

 

 

Improved Boiler Polishing 

 

11. Checklists 

Some common checklist to assure quality 

Have you carried out proper taxonomical identity consulting an expert? 

 Yes                            No  

Is the planting material free from pests, diseases, or any adulteration? 

Yes                           No 

Is the planting material from recent harvest? 

Yes                           No 

Are you avoiding chemical fertilizers and pesticides?  

Yes                             No 

Did you maintain proper spacing between the plants during sowing? 

Yes                             No 

Did you remove extraneous matter adhering the crop? 

Yes                             No 

Are you avoiding fungi and scale infestations? 

Yes                            No  

Have you properly boiled the harvested crop? 

Yes                            No 

Did you properly dry the harvested crop? 

Yes                            No 

Did you carry polishing, grading and grinding for the post harvested crop?  
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Yes                            No 

Did you carry tests for heavy metals, microbial load, aflatoxins in AYUSH or NABL 

labs?  

Yes                            No 

Did you check curcumin content for quality-based trade? 

Yes                            No 

 

12. Economics 

Plant part Yield per acre 

(quintals) 

Gross returns 

per acre 

Variable cost per 

acre 

Benefit per 

acre 

Rhizomes 17.6  Rs 1,76,000/- Rs. 1,02,275/- Rs. 

73,725/- 

 

13. Model farming of C. longa in Punjab 

Name of the farmer:  

Mr. Gurdial Singh 

Area under cultivation: 10 

acres 

Location of field: Village: 

Sallopur,Gurdaspur-143521. 

Name of the farmer:  

Mr. Amritpal Singh 

Randhawa 

Area under cultivation: 

14 acres 

Location of field: 

Village: Phuglana, 

Hoshiarpur-146001. 

Name of the farmer:  

Mr. Avtar Singh 

Area under cultivation: 

02 acres 

Location of field: 

Village: Tira, Mohali-

140055. 

 

14. Industrial uses 

 Juices  Pickles 

 

 Powder 

 

 Tea 

 

 Beauty 

products 

15. Model processing units in Punjab 

 FAPRO processing unit, Hoshiarpur, Punjab 146001. 

 Green gold, processing unit, Village: Sallopur, Gurdaspur-143521. 

 

16. Important industries in Punjab 

 Unati Co-operative Marketing-Cum-Processing Society Ltd., Talwara-144216, 

Punjab. 

 Pukhraj Pure herbals, SCF 13, Urban Estate Phase-1, Jalandhar 144022 (Pb.) 

India. 
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17. Training and consultations 

For training and guidance 

RCFC-North-I, Research Institute in Indian 

Systems of Medicine (RIISM), Joginder 

Nagar-175015 District Mandi Himachal 

Pradesh. 

Query related to seeds 

 ICAR-Indian Institute of Spices 

Research, Kerala. 

 IISR Experimental Farm, 

Peruvannmuzhi - 673 528, 

Kozhikode District, Kerala 

For obtaining subsidy 

Department of Horticulture, Punjab 

Kheti Bhawan, Plot No. 204, Sahibzada 

Ajit Singh Nagar, (Mohali). 

Other assistance: 

Consult Punjab Agricultural 

University, Ludhiana-141004, Punjab. 

 

 

Note: The cultivation and yield based on quality depends on several factors such as agro-

ecological conditions of the region, seeds, agro-technique, and proper management of plant 

based on GAP. The market of Haldi is volatile and the economics may vary. 

 

 

For detailed GAP guidelines and monograph of Haldi, refer, “Agro-climatic, economic and 

good agricultural practices adoption feasibility studies on selected medicinal plants of 

Punjab” funded by FITM, RIS.  
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ANNEXURE-IV 

Farming Manual of Aloe in Punjabi Language 
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ANNEXURE-V 

Farming Manual of Ocimum in Punjabi Language    
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ANNEXURE-VI 

Farming Manual of Curcuma in Punjabi Language   
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APPENDIX-I 

QUESTIONNAIRE 

Investigator’s Introduction 

My name is Mr. Preet Amol Singh, Research Scholar from Department of Pharmaceutical 

Sciences & Technology, Maharaja Ranjit Singh Punjab Technical University, Bathinda, 

Punjab, India. I am currently working on my Ph.D. topic “Agro-climatic, Economic and Good 

Agricultural Adoption Feasibility Studies on Selected Medicinal Plants of Punjab” 

supervised by Prof. (Dr.) Ashish Baldi. My work is being sponsored by FITM (Forum on 

Indian Traditional Medicine), Ministry of AYUSH at RIS, New-Delhi. I am conducting 

farmer survey to understand the opinion of Punjab farmer on issues concerning the 

cultivation of medicinal plants in Punjab. The findings of this survey will be used for writing 

articles in various journals, books, magazines and newspapers. This survey is totally 

independent and is not linked to any political party. Participation in this survey is voluntary 

and it is totally up to you to answer or reject any question that I ask. I hope that you will 

participate in this survey since your inputs are important to us. It will take around 30-40 

minutes to complete this interview. Kindly spare your valuable time for this interview and 

also give me your consent to conduct your interview for completing the survey successfully. 

 

---------------------------------------------------------------------------------------------------------------- 

Statement of informed consent by participating farmer 

I,_________________ S/o______________________, Resident of_________________ 

hereby give my consent to participate in this survey. I have no objection if the investigator 

uses the information given by me for the outcomes related to this project. 

 

 

 

 

Signature of the farmer: 

 

Date: 

  



Appendix-I 

Ph.D. Thesis                    327 

 

Questionnaire 

Personal data 

1. Name of the farmer: ________________________________________ 

2. Village:   ________________________________________ 

3. Tehsil:   ________________________________________ 

4. District:   ________________________________________ 

5. Contact No:  ________________________________________ 

6. Latitude:   _______________ Longitude: _______________ 

7. Date of the interview: ________________________________________ 

Demographic profile 

8. Age: 

Less than 25 years 

26 to 35 years  

36 to 45 years 

46 to 55 years  

56-65 years 

Above 65 

9. Sex: Male  Female 

10. Marital status: 

Single  Married    Widowed  Divorced 

11. Anybody in foreign from family: Yes  No 

Social profile 

12. Caste: General   SC/ST  BC                OBC                 Others__________ 

13. Religion: Hindu              Muslim              Sikh               Christian              Others__________ 

14. Educational Qualification? 

Illiterate  Primary   Secondary  Graduate  

Post Graduate  Other_________ 

15. Description of the family: 

No. Male Female Others 

Less than 18    

More than 18    

Total    

 

16. Size of land holding under operation? 

Below 1 acre  1-2.5 acre   2.5-5 acre  5-10 acre 

10-15 acre  Above 15 acres  

17. Land type?: Own   Lease/Rent           Both 

Photo 
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18. Annual household income? 

Below 1.5 Lac  1.5-3 Lac  3-5 Lac   Above 5 lac 

19. Is agriculture your main occupation? 

Yes  No  Can’t Say 

20. Have you taken any debt from the bank? Yes  No 

21. How much debt has you taken? 

Less than 50,000  50,000 to 1 Lac   1 to 1.5 Lac 

1.5 to 2 Lac   More than 2 Lac 

22. Do you want to increase your income? Yes    No         Can’t say 

23. If yes, why do you want to increase your income?  

Fulfilling debt  

Increase livelihood status 

To meet basic needs 

For educating children 

For marriage of children 

Reinvest in farm 

For agri-business 

Cropping pattern 

24. Types of medicinal plants cultivated at present? 

Sr. 

No 

Medicinal plant Variety Acres Part used Year since you are cultivating 

this medicinal plant 

      

      

      

      

      

25. Is your agricultural land organic? Yes  No  Can’t say 

26. In case fertilizers are applied, which kinds do you use?  

Chemical  Organic   Both                  Others 

27. If, organic fertilizers are used can you specify the type? 

Livestock manure  Poultry manure   Green manure 

Others (specify) 

28. You sell your medicinal produce in which form? 

Sell as planting materials 

Raw form 

Powder form 

Extracts 
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Herbal formulations 

Others 

29. Types of crops growing 

Food  

grains 

Acres 

 

Oil  

seeds 

Acres 

 

Pulses Acres Vegetables Acres Fruits Acres Other 

crops 

Acres None 

Wheat  Ground  

nut 

 

 

Tur  Potato    Cotton   

Paddy  Maize  Mung      Sugarcane   

Bajra  Mustard  Chawali      Tree(s)   

Jowar  Sunflower           

Maize  Other  

seed oil 

(Specify) 

 

          

30. Type of MAP (Medicinal & Aromatic Plant) tried before? 

 Ashwagandha 

 Tulsi 

 Amla 

 Aloe Vera 

 Haldi 

 Serpgandha 

 Lemon Grass 

 Stevia 

 Vertiver 

 Safed Musali 

 Shatavari 

 Others  

 None 

31. Major limits or reasons of scrapping the cultivation? 

 No awareness regarding MAP cultivation 

 No seeds available 

 Substandard seeds and quality planting material 

 Lack of knowledge regarding agro-technique 

 Lack of knowledge regarding suitable soil and agro-climatic belt   

 No Mandi available to sell produce instantly like traditional crops 

 No marketing 

 Less benefit High cost inputs 
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 No buyers 

 No buy-back agreement 

 Processing cost is higher 

 Bluffed by the false promises of agents of companies 

 Harrasment by industry in paying back money 

 No industry linkage 

 No subsidy by government 

 Less subsidy by government  

 No training provided regarding cultivation 

 Substandard produce not acceptable to market 

 None of the above 

 Wild animals 

 Others 

 

Technical constraints in medicinal plants adoption 

32. Do you have processing/distillation units installed at your place? Yes  No 

33. Do you have knowledge regarding best agro-climatic zone for selected medicinal plants?  

Yes                       No 

34. Do you get sufficient seeds for the cultivation of medicinal plants on required time?  

Yes                       No                  Can’t say 

35. Do you have proper washing facility at your place for washing the harvested produce?  

Yes                       No 

36. Do you have storage area for the harvested produce?   

Yes                       No 

37. Do you have knowledge regarding the characteristics of soil and water of your area for 

selected medicinal plant?   

Yes                       No 

38. Do you think that your adopted agro-technology needs refinement for obtaining good 

results?   

Yes                       No 

39. Do you procure right seeds or planting material from reliable sources?   

Yes                       No 

40. Do you have labeling material for your produce? Yes  No 

 

Trade related constraints in medicinal plants adoption 

41. Do you sign contract agreement for sale of produce?   Yes    No 
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42. Are you selling herbal products at Kisan mela’s/exhibitions/ seminars or others?  

Yes  No  Can’t say 

43. Are you manufacture herbal products/ formulations for selling to customers?  

Yes   No                     Can’t say 

44. Through which channel you sell your produce to the customers? 

Farmer-middlemen-consumer 

Farmer-consumer 

Farmer-industry 

Farmer-processor-industry 

45. Do you think industry gives you fair price for your herbal produce? 

Yes   No  

46. Do you have basic packaging equipment for your finished product for selling your produce? 

Yes   No  

47. Do you think transporting cost is a major issue that effect the trade of your produce? 

Yes   No  

48. Do you want FSSAI approval to increase reliability of customers for selling your produce? 

Yes   No                Can’t say 

Social participation 

49. Are you a member of any self-help group? 

Yes  No  Can’t say  Not aware 

50. Are you a member of any farmer-producer company? 

Yes  No  Can’t say  Not aware 

51. Do you have internet connection?  Yes   No 

52. Do you access internet for acquiring updates regarding agriculture? Yes  No 

Awareness related 

53. Are you aware of any subsidy scheme for promoting medicinal plant cultivation by 

NMPB/or other related organization?   Yes                 No 

54. Are you aware of any subsidy scheme for promoting medicinal plant cultivation by 

NMPB/or other related organization?   Yes                 No 

55. Are you aware regarding the NMPB’s official e.charak mobile app. for latest market prices, 

agro-techniques of medicinal plants? 

Yes                 No 

56. Are you aware regarding Good Agricultural Practices of medicinal plants?   

Yes                 No 

57.  Are you aware regarding industrial requirement in context to the quality of medicinal 

plants?   

Yes                 No 
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Attitude and policy-related 

58. If government selects you for conduct of trial for MAP cultivation, will you participate?  

Yes   No  Can’t Say 

59. If organic certification is done by Government, will you get actively involved?  

Yes   No  Can’t Say 

60. If government establishes a mechanism to buy your medicinal produce, will it facilitate 

MAP adoption of medicinal plant?  

Yes   No  Can’t Say 

61. If a mobile app. is developed to facilitate quality determination and certification of 

medicinal plants, will it solve your quality related issues? Yes        No  Can’t Say 

62. If proper agro technique training manual is provided to you, will it help you in MAP 

cultivation?  

Yes   No   Can’t Say 

63. If success stories are shared with you of other farmers cultivating medicinal plants, will it 

improve your acceptability to adopt medicinal plant cultivation? 

Yes   No   Can’t Say 

64. Are you satisfied with the amount of subsidy provided by NMPB on medicinal plants? 

Yes   No   Can’t Say 

65. Are you getting desired amount of subsidy from the NMPB on selected medicinal plants? 

Yes   No   Can’t Say 

 

66. Are you participating in training programs being conducted by the NMPB/other related 

institutes regarding medicinal plants? 

Yes   No   Can’t Say 

67. Do you think there should be more demonstration plots to disseminate knowledge regarding  

medicinal plants? 

Yes   No   Can’t Say 

68. What are the most demotivating factors of medicinal plant cultivation? 

Sr. No Reasons Rank 

1 Have no proper irrigation  

2 Lack of awareness  

3 No contract farming agreement  

4 Non availability of seeds  

5 Non availability of QPM  

6 Costly seeds/quality planting material  

7 Poor quality of seeds/quality planting  
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material 

8 High processing cost  

9 No marketing  

10 Costly to collect seeds from far places  

11 Less benefit than traditional crops  

12 Lack of linkage with industries  

13 No fair prices given by industry/processor  

14 Lack of info about potential 

buyers/demand 

 

15 Lack of info about nearby mandi  

16 Lack of knowledge of self-help group 

success stories 

 

17 No govt. subsidy  

18 Less govt. subsidy  

19 No MSP (Minimum Support Prize) given  

20 No farming/training manual provided  

21 Poor knowledge of suitable agro-climatic 

zones 

 

22 Lack of training programmes  

23 Poor soil conditions  

24 Don’t want to take risk  

25 Indebtedness  

26 Poor storage space  

27 Have poor knowledge of processing  

28 No knowledge regarding agro-techniques  

29 Fooled by agents of herbal industries  

30 Loss in MAP cultivation by fellow farmer  

40 Wild animals  

69. Describe major constraints for not cultivating medicinal plants? 
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70. What were the motivating factors to adopt selected medicinal plant cultivation in Punjab? 

Sr. 

No 
Medicinal 

Plant 

Reasons (Rank accordingly) 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

 

14 

Aloe vera 

Ashwagandha 

Amla 

Tulsi 

Haldi 

Sarpgandha 

Safed Musli 

Vertiver 

Mulethi 

Shatavari 

Lemon grass  

Stevia 

Golden 

Shatavar 

Others 

 Willingness to improve the livelihood status  

 Sub/mountainous zone, not suitable for traditional cropping 

 Require less irrigation 

 Awareness from organization 

 Have proper knowledge of agro-technique 

 No use of fertilizers 

 Want to preserve the traditional system of medicine 

 Because it’s our family business 

 More opportunity of agri business 

 Easy to grow 

 Assured market 

 Good price 

 Less labour costs 

 Less effect on excessive rainfall 

 Less irrigation required than crops 

 Low cost of cultivation 

 Has good demand 

 Less problem of pest and diseases than traditional crops 

 Easy QPM availability 

 Govt. procurement 

 Good linkage with industry 

 Info about potential buyers/demand 

 Success stories of farmers 

Others 

 

Agro-economics 

71. Total Expenditure 

Description Crop name:  

Name of the crop(s) Quantity Value (Rps.) 

Size of the crop area   

Expenditure 

Seeds   
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Seed treatment 

Fertilizers   

Plant protection 

(pesticide, weedicide, 

etc.) 

  

Machine labour  

Tillage/acre   

Sowing/ acre   

Harvesting/ acre   

Irrigation  

Hours/acre   

Human labour 

Fertilizer application   

Sowing   

Weedings   

Harvesting   

Post-harvest 

Cleaning   

Boiling   

Grinding   

Transportation   

Packing   

Miscellaneous   
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APPENDIX-II 

LIST OF FARMERS 

S. 

No

. 

Name of the farmer Village District Medicinal 

plant 

Acres Latitude  Longitude Photo 

1 

 

Mukesh Kumar Phuglana Hoshiarpur C. longa 1.5 31.38537 75.82732 
 

2 Bikramjit Singh 

Randhawa 

Phuglana Hoshiarpur C. longa 5 31.39455 75.83179 
 

3 Gurdeep Singh Phuglana Hoshiarpur C. longa 2 31.38767 75.85517 
 

4 Amritpal Singh 

Randhawa 

Phuglana Hoshiarpur C. longa 14 31.38786 75.83583  

 
 

5 Harjit Singh Sagi Giljian Hoshiarpur C. longa 1 31.72288 75.58058  
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6 Pritpal Singh Bhabat  Mohali C. longa 6 30.64597 76.83062  

 

7 Avtar Singh Tira Mohali C. longa 3 30.77894 76.71156 

 
8 Satwinder Singh Kalarmajri Patiala C. longa 4 30.47012 76.23279 

 

9 Bhupinder Singh Kalarmajri Patiala C. longa 15 30.47012 76.23279 

 

10 Jagat Singh Kalarmajri Patiala C. longa 2 30.47012 76.23279 

 
11 Sarabjit Singh Khalaspur Fatehgarh Sahib C. longa 1 30.70447 76.38433 

 

12 Pargat Singh Khalaspur Fatehgarh Sahib C. longa 1 30.70447 76.38433 
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13 Rajanbir Singh Kotla Bajwara Fatehgarh Sahib C. longa 2 30.63927 76.43223 

 
14 Balwinder Singh Kotla Bajwara Fatehgarh Sahib C. longa 4.5 30.64255 76.43831 

 
15 Paramjit Singh Khalsa Balachaur SBS Nagar C. longa 4 31.04977 76.30456 

 
16 Parminder Singh Aluna tola Ludhiana C. longa 2 30.67581 76.06811 

 
17 Yadwinder Singh Chugava Sadhpur Amritsar C. longa 11 31.65617 75.12118  

18 Jagseer Singh Jakhepal Sangrur C. longa 1 30.06533 75.70532 

 
19 Satpal Singh Jakhepal Sangrur C. longa 1 30.06551 75.70531  
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20 Manjit Singh Rampur Jagir Kapurthala C. longa 1 31.17915 72.26074 

 
21 Resham  Rampur Jagir Kapurthala C. longa 1 31.17916 72.26075 

 
22 Kamaljeet Rampur Jagir Kapurthala C. longa 1 31.17915 72.26074 

 
23 Jagdish Singh Kalanaur Gurdaspur C. longa 1.5 32.00901 75.14256 

 
24 Gurmail Singh Kalanaur Gurdaspur C. longa 1 32.00901 75.14256 

 
25 Soma Devi  Ghugwal Hoshiarpur A. vera 1 31.93686 75.76009  

26 Parminder Kaur Ghugwal Hoshiarpur A. vera 1 31.93686 75.76009  
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27 Raj Kumari Ghugwal Hoshiarpur A. vera 1 31.93686 75.76009 

 
28 Kamlesh Devi Ghugwal Hoshiarpur A. vera 1 31.93686 75.76009 

 
29 Gurbaksh Kaur Ghugwal Hoshiarpur A. vera 1 31.93686 75.76009 

 
30 Raman Kumar Jugial Hoshiarpur A. vera 1 31.93531 75.75259  

31 Renu Bala  Badala Hoshiarpur A. vera 1 31.93999 75.77904  

 

32 Tripta Devi Dumaal Hoshiarpur A. vera 1 31.93100

0 

75.77907 

 
33 Rajnish Kumar Badala Hoshiarpur A. vera 1 31.93999 75.77904 
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34 Sukhmandar Singh Balarh Mehma Bathinda A. vera 2.5 30.34877 74.86799  

35 Hardeep Singh Kothe Chet Singh 

wala 

Bathinda A. vera 2.5 30.31909 74.74917  

36 Bhupinder Singh Kothe Chet Singh 

wala 

Bathinda A. vera 2.5 30.31909 74.74917  

37 Sukhmandar Singh Jhumba Bathinda A. vera 1 30.14652 
 

74.77161 
 

 
38 Karanveer Singh Mal Singh Wala Mansa A. vera 2 29.87119 75.47464  

39 Gurjeet Singh Mal Singh Wala Mansa A. vera 2 29.87052 75.48517 

 
40 Jasbir Singh Mal Singh Wala Mansa A. vera 2 29.87052 75.48517  
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41 Buta Singh Jorkian  Mansa A. vera 2 29.83394 
 

75.22166 
 

 
42 Jagmail Singh Guru Tegbahadur 

Garh 

Moga A. vera 1.5 30.64022 75.01465  

43 Gurmail Singh Guru Tegbahadur 

Garh 

Moga A. vera 1.5 30.64813 
 

30.64807 
 

 
44 Pardeep Kumar Daula Shri Mukstar 

Sahib 

A. vera 100 30.21518 74.69478  

45 Balwant Singh Behlakhan Hoshiarpur P. emblica 400 

plants 

31.90509 75.83863 

 
46 Onkar Singh Behlakhan Hoshiarpur P. emblica 200 

plants 

31.90818 75.8385 

 

47 Ram Lal Behlakhan Hoshiarpur P. emblica 150 

plants 

31.89186 75.83549 
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48 Ravinder Singh Behlakhan Hoshiarpur P. emblica 50 

plants 

31.90641 75.84014 

 
49 Ram Krishan Behlakhan Hoshiarpur P. emblica 40 

plants 

31.90615 75.84004 

 

50 Naresh  Palahar Hoshiarpur P. emblica 500 

plants 

31.87398 75.92535 

 
51 Jagdev Palahar Hoshiarpur P. emblica 500 

plants 

31.87398 75.92535 

 
52 Surjeet Singh Palahar Hoshiarpur P. emblica 200 

plants 

31.8718 75.92317 

 
53 Sunita Devi Palahar Hoshiarpur P. emblica 60 

plants 

31.87711 75.92845 

 
54 Ranjit Singh Narangpur Hoshiarpur P. emblica 200 

plants 

31.8442 75.8552 
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55 Prem Lata Narangpur Hoshiarpur P. emblica 250 

plants 

31.84413 75.85537 

 

56 Tilak Raj Behkhushala Hoshiarpur P. emblica 40 

plants 

31.87286 75.85706 

 
57 Ved Parkash Behkhushala Hoshiarpur P. emblica 230 

plants 

31.87291 75.85709 

 
58 Rajiv Kumar Dharampur Devi Hoshiarpur P. emblica 6500 

plants 

31.83929 75.84555  

 
 

59 Rabindra Kumar Kukanet Hoshiarpur P. emblica 4000 

plants 

31.72849 75.87395 

 
60 Monohar Lal Tappa Januri Hoshiarpur P. emblica 50 

plants 

31.72827 75.87401 
 

61 Lakhwinder Roruana Roopnagar O. sanctum 1 31.16564 76.47871 
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62 Kamaljit  Roruana Roopnagar O. sanctum 1 31.20456 76.38232 

 
63 Daljit Kumar Rurimajra Roopnagar O. sanctum 1 31.20462 76.3824  

 

64 Radha Krishan Kangar Roopnagar O. sanctum 0.5 31.16562 76.47868  

65 Dinesh Kumar Rampur Thoda Roopnagar O. sanctum 0.5 31.20495 76.39222  

 

66 Naresh Kumar Kangar Roopnagar R. serpentina 2 31.16571 76.4787  

67 Harjinder Singh Raipur Roopnagar R. serpentina 0.5 31.16572 76.47875 

 

 

 

  
68 D.K. Poswal Rampur Kalan Roopnagar R. serpentina 0.5 31.20495 76.3922 

 

 

 

 

 

 

 


