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India has a robust legal framework for the conservation of nature and natural 
resources. Plantation of dwarf species (preferably medicinal plants) in right 
of way (RoW) of transmission lines is a unique mandatory condition 
stipulated in stage-I approval of the projects of forest land diversion under 
Forest (Conservation) Act, 1980. It provides a unique opportunity of vertical 
dual land use by differentiating the vertical space above the land for different 
uses. However, assessment of the available vertical space and selection of 
suitable tree species for this limited vertical space is crucial for the effective 
compliance of this condition. In the present study, a total of 1080 projects of 
forest land diversion for transmission lines (with at least stage-I approval) in 
different states/UTs of India (as available on PARIVESH portal from 
15.07.2014 to 18.06.2022 at 10:00 pm.) were reviewed. Various aspects of the 
existing practices including safety, species selection, estimates, cost of 
plantation, spacing of seedlings, phyto climatic zones and vegetation types 
etc were examined. The analysis of available vertical and horizontal space in 
total 21 combinations of specifications in transmission lines of various 
voltage levels was conducted. 'V'-type string is found to be more suitable to 
accommodate taller dwarf plants. A list of 200 perennial dwarf species of 
different phyto climatic zones of India is given along with their distribution 
and available propagation techniques. A differential height model of 
plantation and method of calculation of vertical and horizontal space (K-
value) for relatively taller (T-value) dwarf plants is proposed with the 
objectives of effective compliance of this condition under Forest 
(Conservation) Act, 1980 and prevention of the fragmentation of forests.

Key words: Forest fragmentation, Dwarf species plantation, Dual land use, 
Propagation technique, Plantation model, Transmission lines, 
Right of Way.

Introduction

 With its amazing potential, India is sustaining about 17% of world's 
population with only 2.4% of world's geographical area. A robust legal 
framework of Acts, Rules and guidelines is also available for various types 
of land use specially for forest areas. However, the land scarcity in India 
requires a careful and rationalized land use planning for every purpose 
including agriculture, urbanization, industrialization, forests, biodiversity 
and water resource etc.

 In India, the diversion of forest land for non-forest purpose comes 
under the purview of Forest (Conservation) Act, 1980 (referred hereafter 
as FCA). The section-2 of FCA restricts diversion of forest land for non-
forest purpose without prior approval of Central Government. The 
applications for such prior approval are processed through PARIVESH 
portal (https://parivesh.nic.in) of Ministry of Environment, Forests and 
Climate Change (MoEF&CC), Government of India. The procedure for 
processing of applications wasnotified in the Forest (Conservation) 
Rules, 2003 (as amended up to August, 2017) and now in the Forest 
(Conservation) Rules, 2022. The stage-I approval (In Principle Approval) 
stipulates several conditions including deposition of levy in the form of Net 
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Present Value (NPV) and Compensatory Afforestation 
(CA). Besides these, certain other conditions including 
deposition of cost of catchment area treatment plan, 
wildlife management plan, soil-moisture conservation 
plan, penal compensatory afforestation and dwarf 
species plantation etc may also be stipulated in various 
categories of projects. All the funds are to be deposited 
in CAMPA account. The stage-II approval (Final 
approval) is granted after mandatory compliance of 
conditions stipulated in stage-I approval. The Central 
Government has also delegated powers of such prior 
approval to state governments, integrated regional 
offices and regional empowered committees up to the 
certain area for specified purpose.

 In FCA, the transmission line projects are 
categorized as linear projects. Like other categories of 
projects, several conditions including that of NPV, CA 
etc. are stipulated in stage-I approval of transmission 
line projects. However, plantation of dwarf species in 
right of way (RoW) is unique condition in transmission 
line projects only (Box 1). In compliance of this condition, 
scheme for plantation of dwarf species (preferably 
medicinal plants) is prepared by concerned user agency 
in consultation with state forest department and its cost 
is deposited in CAMPA account. The plantation is 
conducted by forest department of concerned state/UTs.

 In transmission lines, a minimum vertical clearance 
between conductors and any object is essential as 
specified in Central Electricity Authority (Measures 
relating to Safety and Electric Supply) Regulations, 2010 

(Table 2). The MoEF&CC has also issued guidelines for 
minimum clearance (MoEF&CC, 2019) (Table1). Since, 
limited vertical space is available under transmission 
lines, the selection of species becomes crucial for the 
effective compliance of condition of dwarf species 
plantation.

 In present paper, the practices followed in different 
states/UTs, for dwarf species plantation were reviewed 
and various aspects of safety, species selection, 
estimates, cost of plantation, plantation area of RoW, 
spacing, Forest Types etc. were examined. The 
condition of dwarf species plantation (preferably 
medicinal plants) provides a very good opportunity in 
terms of objective, site and fund etc., for the 
conservation and propagation of even those forest 
species which were left in conventional plantation/ 
afforestation drive, including Red List species. However, 
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a detailed study of documents of various projects 
reveals that there is a lot of confusion and lack of 
options/awareness in selection of appropriate dwarf 
species and planning/designing the plantation schemes. 
Therefore, a set of dwarf species for different regions of 
country are also recommended along with planning/ 
design pattern of plantation. This documentation will 
also be helpful in exploiting the great opportunity of 
conservation and propagation of less known forest 
species including medicinally important and Red List 
species.

Material and Methods

 The data for analysis of transmission line projects is 
primari ly taken from the PARIVESH portal 
(https://parivesh.nic.in) of MoEF&CC, GoI. This portal 
contains detailed information of proposals received on or 
after 15.07.2014 only. Therefore, available records of 
1080 projects (up to 18.06.2022 at 10:00 pm.) of 
transmission lines in different states/UTs across India, in 
which at least stage-I approval has been granted, were 
analyzed for the present study. The documents of 
compensatory afforestation schemes, stage-I approval, 

Box 1:Condition of dwarf species plantation

The standard condition in para 5.2(iv)(b) of handbook of 
FCA (MoEF, 2004) states “Plantation of dwarf species 
(preferably medicinal plants) in right of way under the 
transmission lines”. The general and standard condition 
no. (I)(9) in part-C of handbook of FCA issued in 2019 
(MoEF&CC, 2019) states “The User agency in 
consultation with the State Forest Department prepare a 
detailed scheme for creation and maintenance of 
plantation of dwarf species (preferably medicinal plants) in 
right of way under the transmission line for execution of the 
said scheme to the State Forest Department”.

Table 1 : RoW and Minimum clearance as perguidelines of FCA issued by MoEF & CC

1.  Guidelines issued vide  F.N.5 -2/2017-FC dated 28-03-2019

10.1: Transmission through bare conductor(s):

Transmission  
Voltage

 

RoW 

width (m.)

Width clearance below each conductor 

or conductor bundle for stringing (m.)

Minimum clearance between 

conductor & trees (m.)

11Kv
 

7
 

Not required 2.6

33KV
 

15
 

Not required 2.8

66KV
 

18
 

Not required 3.4

110KV
 

22
 

Not required 3.7

132KV

 
27

 
Not required 4.0

220KV 35 Not required 4.6

400KV S/C vertical delta 

configuration

46 3 twin bundle,

5 triple bundle 5.5

400 KV D/C 46
7

+/- 500KV HVDC 52 7

765 KV S/C (With delta 

configuration)

64 7 quadruple bundle

10 hexagonal bundle

9

765 KV D/C 67

1200 KV 89 To be decided 13

The clearance of the lower conductor of 11kv and 33 KV overhead lines should be as per CEA regulation 58(3) and 58(4) or above  

max. trunk height of elephant, whichever higher.

2. Guidelines issued vide F.No.7-25/2012-FC dated 19.11.2014 (MoEF & CC, 2014)

In case of transmission lines passing through elephant reserves/corridors, additional clearances of 6 m. over and above minimum 

clearance as stipulated under CEA regulation.

3. Guidelines issued vide F.No.FC-11/157/2019-FC dated 01.01.2020 (MoEF & CC, 2020)

In dwarf species plantation over small areas (b elow 0.1 ha), the user agency in consultation with State Forest Department shall 

identify degraded forest areas of not less than 1 ha.

Table 2 : CEA (Measures relating to Safety & Electric Supply) Regulations, 2010 (Relevant to forest clearance and forestry 
operations)

Regulation No.  Alignment/ Type  Voltage (kV) Minimum Clearance (m.)

58  Clearance above ground of the lowest conductor of overhead lines

58(1)(i)  across a street  Upto 650 V.  5.8 (Vertical)

58(1)(ii)
 

>650 V.
 

up to 33kV 6.1 (Vertical)

58(2)(i)
 

along any street
 

Upto 650 V.
 

5.5 (Vertical)

58(2)(ii)
 

>650 V.
 

up to 33kV 5.8 (Vertical)

58(3)(i)
 

elsewhere than 

along or across any 

street

 

upto 11kV, if bare 4.6 (Vertical)

58(3)(ii)

 
upto 11kV, if insulated 4.0 (Vertical)

58(3)(iii)

 

>11kV but upto 33 kV 5.2 (Vertical)

58(4)

 
-

 

>33 kV

 

5.2 (+0.3 m. for every additional 33kV or its part) (minimum 

6.1m. along/across street) (Vertical)

58(5)

 

High Voltage Direct 

Current (HVDC) 

lines

 

100 kV

 

6.1 (Vertical)

200 kV

 

7.3 (Vertical)

300 kV

 

8.5 (Vertical)

400 kV

 

9.4 (Vertical)

500 kV

 

10.6 (Vertical)

600 kV

 

11.8 (Vertical)

800 kV

 

13.9 (Vertical)

60

 

Clearance of lines of voltage up to 650 Volts from buildings (the expression “building” deemed to 

include any structure, permanent or temporary)

60(2)(i) for any flat roof/varandah roof/open balcony/lean-to-roof

60(2)(i)(a) when line passes above the building 2.5 (Vertical)

60(2)(i)(b) when line passes adjacent to the building 1.2 (Horizontal)

60(2)(ii) for pitched roof:

60(2)(ii)(a) when line passes above the building 2.5 (Vertical)

60(2)(ii)(b) when line passes adjacent to the building 1.2 (Horizontal)

61 Clearance from buildings of lines of voltage exceeding 650 V (the expression “building” deemed to 

include any structure, permanent or temporary)

61(2)(i) Vertical Clearance >650 V. up to 33kV 3.7

61(2)(ii) >33kV 3.7 m. plus 0.30 m. for every additional 33kV or part thereof

61(3)(i) horizontal 

clearance

>650 V up to 11kV 1.2

61(3)(ii) >11kV up to 33kV 2.0

61(3)(iii) >33kV 2.0 m. plus 0.3m. for every additional 33kV or part thereof.

61(4) High Voltage 

Direct Current 

(HVDC)

Voltage Vertical Horizontal

100 kV 4.6 2.9

200 kV 5.8 4.1

300 kV 7.0 5.3

400 kV 7.9 6.2

500 kV 9.1 7.4

600 kV 10.3 8.6

800 kV 12.4 10.7

64(3) No material/earth work/Agricultural produce dumped/stored, no trees grown below or in vicinity of, bare 

overhead conductors, or lines to contravene the provision of regulations 60 and 61.

65(3) No soil cutting within 10 m. from tower structure of =/>132 kV without permission.
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species plantation etc may also be stipulated in various 
categories of projects. All the funds are to be deposited 
in CAMPA account. The stage-II approval (Final 
approval) is granted after mandatory compliance of 
conditions stipulated in stage-I approval. The Central 
Government has also delegated powers of such prior 
approval to state governments, integrated regional 
offices and regional empowered committees up to the 
certain area for specified purpose.
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categorized as linear projects. Like other categories of 
projects, several conditions including that of NPV, CA 
etc. are stipulated in stage-I approval of transmission 
line projects. However, plantation of dwarf species in 
right of way (RoW) is unique condition in transmission 
line projects only (Box 1). In compliance of this condition, 
scheme for plantation of dwarf species (preferably 
medicinal plants) is prepared by concerned user agency 
in consultation with state forest department and its cost 
is deposited in CAMPA account. The plantation is 
conducted by forest department of concerned state/UTs.

 In transmission lines, a minimum vertical clearance 
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specified in Central Electricity Authority (Measures 
relating to Safety and Electric Supply) Regulations, 2010 

(Table 2). The MoEF&CC has also issued guidelines for 
minimum clearance (MoEF&CC, 2019) (Table1). Since, 
limited vertical space is available under transmission 
lines, the selection of species becomes crucial for the 
effective compliance of condition of dwarf species 
plantation.

 In present paper, the practices followed in different 
states/UTs, for dwarf species plantation were reviewed 
and various aspects of safety, species selection, 
estimates, cost of plantation, plantation area of RoW, 
spacing, Forest Types etc. were examined. The 
condition of dwarf species plantation (preferably 
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conservation and propagation of even those forest 
species which were left in conventional plantation/ 
afforestation drive, including Red List species. However, 
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a detailed study of documents of various projects 
reveals that there is a lot of confusion and lack of 
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species and planning/designing the plantation schemes. 
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country are also recommended along with planning/ 
design pattern of plantation. This documentation will 
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conservation and propagation of less known forest 
species including medicinally important and Red List 
species.

Material and Methods
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primari ly taken from the PARIVESH portal 
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transmission lines in different states/UTs across India, in 
which at least stage-I approval has been granted, were 
analyzed for the present study. The documents of 
compensatory afforestation schemes, stage-I approval, 

Box 1:Condition of dwarf species plantation

The standard condition in para 5.2(iv)(b) of handbook of 
FCA (MoEF, 2004) states “Plantation of dwarf species 
(preferably medicinal plants) in right of way under the 
transmission lines”. The general and standard condition 
no. (I)(9) in part-C of handbook of FCA issued in 2019 
(MoEF&CC, 2019) states “The User agency in 
consultation with the State Forest Department prepare a 
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dwarf species plantation schemes, demand note, 
compliance reports, satge-II approval etc were studied. 
A database of rates, spacing, species and protection 
measures etc of CA schemes and dwarf species 
plantation schemes was prepared. The rules and 
guidelines of FCA, plantation schemes and 
Transmission linesas available on website/portals of 
respective Ministry/Authority/ Dept. and e-greenwatch 
(https://egreenwatch.nic.in) portal were studied in detail. 
The naturally growing dwarf species in various regions, 
states and districts of India were selected from flora, 
published materials and authentic online resources 
(Hooker, 1872-1897; Duthie, 1903-1929; Brandis, 1921; 
Kanjilal, 1933; Kanjilal et al., 1934-40; Chowdhery and 
Wadhwa, 1984; Rao, 1985-1986; Shetty and Singh, 

1987-1993 etc.). The compilation of propagation 
techniques of various species (including herbs, shrubs, 
and trees) has generated another database of more than 
800 species. However, for present article, only reference 
of propagation techniques of dwarf species of only a 
particular height range is given. The appropriate dwarf 
species grown in nurseries of forest departments of 
various states/UTs as evident from the uploaded 
schemes of CA and dwarf species plantation have also 
been included. The data for analysis of available vertical 
and horizontal space was taken from the various 
prevailing rules, regulations and guidelines of 
MoEF&CC and Ministry of Power, Government of India 
or its subordinate organizations.

Result and Discussion

 The list of 1080 examined proposals of transmission 
linesof various states/UTs (with atleast stage-I approval) 
as available on PARIVESH portal (from 15.07.2014 upto 
18.06.2022 at 10:00 pm) is given in Table 3. In 05 
States/UTs (A&N, Daman & Diu, Lakshdweep, 
Nagaland and Pondicherry), no any transmission line 
project was processed on this portal on or after 
15.07.2014. Highest number of transmission line 
projects was processed in Punjab (166), Gujarat (160), 
Rajasthan (99), U.P. (99) and Haryana (98). The forest 
area diverted for transmission lines is highest in 
Maharashtra (2405.571 ha), followed by Arunachal 
Pradesh (1888.2359 ha), M.P. (1594.5713 ha), Odisha 
(1154.2667) and U.P. (1014.9 ha). Project 
FP/OR/TRANS/14204/2015 involves highest area 
(461.1496 ha) of forest land diverted in a single 
transmission l ine project. Similarly, project 
FP/HR/TRANS/122760/2021 involves lowest area 
(0.0011 ha) of forest land diverted in a single 
transmission line project (Table 4). It is important to 
mention that condition of dwarf species plantation is 
stipulated only in above ground transmission lines. The 
outcomes of present study are discussed under the 
points mentioned in Box 2.

The Current practices of dwarf species plantation

Species used in existing practices of dwarf species 
plantation

 A total of 60 species (Box 3) are found to be used in 
dwarf species plantation, as mentioned in various 
documents of projects like site specific estimate, model 
e s t i m a t e ,  d e m a n d  n o t e ,  a p p r o v a l  l e t t e r,  
recommendation letter and compliance letter etc. of 
1080 examined projects and websites of state forest 
departments. In many states the name of species is not 
mentioned in any of the uploaded documents. 

 The Zizyphus spp. is most commonly mentioned as 
dwarf species, followed by Annona spp. In several 
projects (like that of Odisha), Zizyphus spp. and Annona 
spp. are mentioned in stage-I approval letter issued by 
concerned Regional Office/State. In several states 
annual short-livedherbs like Tulsi (Ocimum sanctum), 
Kalmegh (Andrographis paniculata), Gokhru (Tribulus 
terrestris), Shankhpushpy (Convolvulus microphyllus) 
andPora Amlokhi (Phyllanthus acidus) etc. are being 
used. In some states perennial herbs like Aloe vera, 
Withania somnifera, Agave americana, Asparagus 
racemosus etc are being used. In some other states 
annual/biennial tall herbs/bushy plants like Ricinus 

Table 3 : Number of examined projects of transmission line* (as on PARIVESH portal upto 18.06.2022 at 10:00 pm)

State/UT

 

Stage-I* Stage-II Total Forest area (ha)

1

 

A & N

 

00 00 00 00

2

 

Andhra Pradseh

 

10 06 16 292.3088

3

 

Arunachal Pradesh

 

09 16 25 1888.2359

4

 

Assam

 

07 04 11 467.072

5

 

Bihar

 

21 10 31 39.07512

6

 

Chandigarh

 

00 02 02 0.3634

7

 

Chhattisgarh

 

21 04 25 874.5636

8

 

Dadar &

 

N.H.

 

02 00 02 4.7485

9

 

Daman & Diu

 

00 00 00 00

10

 

Delhi

 

04 01 05 64.0041

11 Goa 01 03 04 97.8117

12 Gujarat 61 99 160 526.39174

13 Haryana 34 64 98 256.13466

14 Himachal Pradesh 07 21 28 459.2233

15 J & K 04 00 04 9.352

16 Jharkhand 24 15 39 968.42324

17 Karnataka 16 06 22 89.980176

18 Kerala 03 01 04 0.794

19 Lakshadweep 00 00 00 00

20 Madhya Pradesh 07 53 60 1594.5713

21 Maharashtra 30 04 34 2405.571

22 Manipur 04 01 05 514.526

23 Meghalaya 03 00 03 16.129

24 Mizoram 00 01 01 104.77

25 Nagaland 00 00 00 00

26 Orissa 24 11 35 1154.2667

27 Pondicherry 00 00 00 00

28 Punjab 44 122 166 86.774702

29 Rajasthan 47 52 99 513.6222

30 Sikkim 22 04 26 114.6914

31 Tamil Nadu 03 08 11 47.366415

32 Telangana 06 13 19 260.894

33 Tripura 05 13 18 429.8052

34 Uttar Pradesh 80 19 99 1014.9

35 Uttarakhand 06 16 22 663.5

36 West Bengal 02 04 06 52.9548

Total 507 573 1080 15012.82

S.No.

*Stage-I includes the projects under process for stage-II.

Table 4 : Transmission line projects with highest and lowest diverted forest area (as on 18.06.2022)

Project Number Detail State/UT Forest (ha) Status (and date)
 

I. Top five Projects in terms of highest area of diverted forest land

FP/OR/TRANS/14204/2015
 

Angul to Jharsugoda Odisha 461.1496 Stage-II (08.11.2019)

FP/MH/TRANS/29180/2017
 

Raigarh to Pugalur Maharashtra 432.6791 Stage-I (05.09.2018)

FP/MH/TRANS/17702/2016
 

Raipur Rajnandgaon Warora Maharashtra 284.2797 Stage-I (26.03.2018)

FP/MP/TRANS/17449/2016 Vindhyachal to Jabalpur M.P. 241.0995 Stage-II (18.09.2020)

FP/AR/TRANS/40560/2019 Naharlagun to Gerukamukh Arunachal P. 230.44 Stage-I (17.03.2022)

II. Top five Projects in terms of lowest area of diverted forest land

FP/HR/TRANS/122760/2021 From Sub-station Tajpur Haryana 0.0011 Stage-I (07.04.2021)

FP/HR/TRANS/21664/2016 Errection of PCC Pole Haryana 0.0011 Stage-II (19.01.2017)

FP/GJ/TRANS/24987/2017 Jetpar Maliya Gujarat 0.00182 Stage-II (10.06.2021)

FP/GJ/TRANS/149397/2021 Underground, Dhola-Ujalvav Gujarat 0.0021 Stage-I (09.02.2022)

FP/GJ/TRANS/119389/2021 Underground, Nichi Mandal Gujarat 0.0021 Stage-II (31.03.2022)

Box 2: Outcomes of present study

1. The current practices of dwarf species plantation:

 1.1.  Species used in existing practices of dwarf species plantation

 1.2.  Existing plantation technique (Pattern, Spacing, Protection method, estimate & Levy)

 1.3.  Similarity with CA schemes

 1.4.  Common Errors and probable reasons

2. Analysis of available vertical and horizontal space for dwarf plants in RoW

 2.1.  Vertical Space 

 2.2.  Horizontal Space

3. Appropriate methods and Recommendation:

 3.1. Eco-classes of forests and their distribution in India

 3.2.  Proposed plantation model (pattern, spacing, height, species and Protection Measures)

 3.3.  Natural perennial dwarf species, their distribution and propagation techniques

 3.4.  Miscellaneous and summary of recommendations
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dwarf species plantation schemes, demand note, 
compliance reports, satge-II approval etc were studied. 
A database of rates, spacing, species and protection 
measures etc of CA schemes and dwarf species 
plantation schemes was prepared. The rules and 
guidelines of FCA, plantation schemes and 
Transmission linesas available on website/portals of 
respective Ministry/Authority/ Dept. and e-greenwatch 
(https://egreenwatch.nic.in) portal were studied in detail. 
The naturally growing dwarf species in various regions, 
states and districts of India were selected from flora, 
published materials and authentic online resources 
(Hooker, 1872-1897; Duthie, 1903-1929; Brandis, 1921; 
Kanjilal, 1933; Kanjilal et al., 1934-40; Chowdhery and 
Wadhwa, 1984; Rao, 1985-1986; Shetty and Singh, 

1987-1993 etc.). The compilation of propagation 
techniques of various species (including herbs, shrubs, 
and trees) has generated another database of more than 
800 species. However, for present article, only reference 
of propagation techniques of dwarf species of only a 
particular height range is given. The appropriate dwarf 
species grown in nurseries of forest departments of 
various states/UTs as evident from the uploaded 
schemes of CA and dwarf species plantation have also 
been included. The data for analysis of available vertical 
and horizontal space was taken from the various 
prevailing rules, regulations and guidelines of 
MoEF&CC and Ministry of Power, Government of India 
or its subordinate organizations.

Result and Discussion

 The list of 1080 examined proposals of transmission 
linesof various states/UTs (with atleast stage-I approval) 
as available on PARIVESH portal (from 15.07.2014 upto 
18.06.2022 at 10:00 pm) is given in Table 3. In 05 
States/UTs (A&N, Daman & Diu, Lakshdweep, 
Nagaland and Pondicherry), no any transmission line 
project was processed on this portal on or after 
15.07.2014. Highest number of transmission line 
projects was processed in Punjab (166), Gujarat (160), 
Rajasthan (99), U.P. (99) and Haryana (98). The forest 
area diverted for transmission lines is highest in 
Maharashtra (2405.571 ha), followed by Arunachal 
Pradesh (1888.2359 ha), M.P. (1594.5713 ha), Odisha 
(1154.2667) and U.P. (1014.9 ha). Project 
FP/OR/TRANS/14204/2015 involves highest area 
(461.1496 ha) of forest land diverted in a single 
transmission l ine project. Similarly, project 
FP/HR/TRANS/122760/2021 involves lowest area 
(0.0011 ha) of forest land diverted in a single 
transmission line project (Table 4). It is important to 
mention that condition of dwarf species plantation is 
stipulated only in above ground transmission lines. The 
outcomes of present study are discussed under the 
points mentioned in Box 2.

The Current practices of dwarf species plantation

Species used in existing practices of dwarf species 
plantation

 A total of 60 species (Box 3) are found to be used in 
dwarf species plantation, as mentioned in various 
documents of projects like site specific estimate, model 
e s t i m a t e ,  d e m a n d  n o t e ,  a p p r o v a l  l e t t e r,  
recommendation letter and compliance letter etc. of 
1080 examined projects and websites of state forest 
departments. In many states the name of species is not 
mentioned in any of the uploaded documents. 

 The Zizyphus spp. is most commonly mentioned as 
dwarf species, followed by Annona spp. In several 
projects (like that of Odisha), Zizyphus spp. and Annona 
spp. are mentioned in stage-I approval letter issued by 
concerned Regional Office/State. In several states 
annual short-livedherbs like Tulsi (Ocimum sanctum), 
Kalmegh (Andrographis paniculata), Gokhru (Tribulus 
terrestris), Shankhpushpy (Convolvulus microphyllus) 
andPora Amlokhi (Phyllanthus acidus) etc. are being 
used. In some states perennial herbs like Aloe vera, 
Withania somnifera, Agave americana, Asparagus 
racemosus etc are being used. In some other states 
annual/biennial tall herbs/bushy plants like Ricinus 

Table 3 : Number of examined projects of transmission line* (as on PARIVESH portal upto 18.06.2022 at 10:00 pm)

State/UT

 

Stage-I* Stage-II Total Forest area (ha)

1

 

A & N

 

00 00 00 00

2

 

Andhra Pradseh

 

10 06 16 292.3088

3

 

Arunachal Pradesh

 

09 16 25 1888.2359

4

 

Assam

 

07 04 11 467.072

5

 

Bihar

 

21 10 31 39.07512

6

 

Chandigarh

 

00 02 02 0.3634

7

 

Chhattisgarh

 

21 04 25 874.5636

8

 

Dadar &

 

N.H.

 

02 00 02 4.7485

9

 

Daman & Diu

 

00 00 00 00

10

 

Delhi

 

04 01 05 64.0041

11 Goa 01 03 04 97.8117

12 Gujarat 61 99 160 526.39174

13 Haryana 34 64 98 256.13466

14 Himachal Pradesh 07 21 28 459.2233

15 J & K 04 00 04 9.352

16 Jharkhand 24 15 39 968.42324

17 Karnataka 16 06 22 89.980176

18 Kerala 03 01 04 0.794

19 Lakshadweep 00 00 00 00

20 Madhya Pradesh 07 53 60 1594.5713

21 Maharashtra 30 04 34 2405.571

22 Manipur 04 01 05 514.526

23 Meghalaya 03 00 03 16.129

24 Mizoram 00 01 01 104.77

25 Nagaland 00 00 00 00

26 Orissa 24 11 35 1154.2667

27 Pondicherry 00 00 00 00

28 Punjab 44 122 166 86.774702

29 Rajasthan 47 52 99 513.6222

30 Sikkim 22 04 26 114.6914

31 Tamil Nadu 03 08 11 47.366415

32 Telangana 06 13 19 260.894

33 Tripura 05 13 18 429.8052

34 Uttar Pradesh 80 19 99 1014.9

35 Uttarakhand 06 16 22 663.5

36 West Bengal 02 04 06 52.9548

Total 507 573 1080 15012.82

S.No.

*Stage-I includes the projects under process for stage-II.

Table 4 : Transmission line projects with highest and lowest diverted forest area (as on 18.06.2022)

Project Number Detail State/UT Forest (ha) Status (and date)
 

I. Top five Projects in terms of highest area of diverted forest land

FP/OR/TRANS/14204/2015
 

Angul to Jharsugoda Odisha 461.1496 Stage-II (08.11.2019)

FP/MH/TRANS/29180/2017
 

Raigarh to Pugalur Maharashtra 432.6791 Stage-I (05.09.2018)

FP/MH/TRANS/17702/2016
 

Raipur Rajnandgaon Warora Maharashtra 284.2797 Stage-I (26.03.2018)

FP/MP/TRANS/17449/2016 Vindhyachal to Jabalpur M.P. 241.0995 Stage-II (18.09.2020)

FP/AR/TRANS/40560/2019 Naharlagun to Gerukamukh Arunachal P. 230.44 Stage-I (17.03.2022)

II. Top five Projects in terms of lowest area of diverted forest land

FP/HR/TRANS/122760/2021 From Sub-station Tajpur Haryana 0.0011 Stage-I (07.04.2021)

FP/HR/TRANS/21664/2016 Errection of PCC Pole Haryana 0.0011 Stage-II (19.01.2017)

FP/GJ/TRANS/24987/2017 Jetpar Maliya Gujarat 0.00182 Stage-II (10.06.2021)

FP/GJ/TRANS/149397/2021 Underground, Dhola-Ujalvav Gujarat 0.0021 Stage-I (09.02.2022)

FP/GJ/TRANS/119389/2021 Underground, Nichi Mandal Gujarat 0.0021 Stage-II (31.03.2022)

Box 2: Outcomes of present study

1. The current practices of dwarf species plantation:

 1.1.  Species used in existing practices of dwarf species plantation

 1.2.  Existing plantation technique (Pattern, Spacing, Protection method, estimate & Levy)

 1.3.  Similarity with CA schemes

 1.4.  Common Errors and probable reasons

2. Analysis of available vertical and horizontal space for dwarf plants in RoW

 2.1.  Vertical Space 

 2.2.  Horizontal Space

3. Appropriate methods and Recommendation:

 3.1. Eco-classes of forests and their distribution in India

 3.2.  Proposed plantation model (pattern, spacing, height, species and Protection Measures)

 3.3.  Natural perennial dwarf species, their distribution and propagation techniques

 3.4.  Miscellaneous and summary of recommendations
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communis is used. In many states usual tree plantation 
species like Ailanthus excelsa, Albizia lebbeck, 
Azadirachta indica, Buchanania lanzan, Dalbergia 
sissoo, Emblica officinalisFicus religiosa, Holoptelia 
integrifolia, Madhuca longifolia, Syzygium cumini, 
Terminalia arjuna, Terminalia bellirica, Terminalia 
chebula etc are used as dwarf species which are actually 
tall or medium sized trees and may not be appropriate. 
More interestingly, invasive alien plants like Acacia 
auriculiformes and Calotropis procera etc are used as 

dwarf species. In some projects terms like conifers and 
other broad leaved plants are mentioned.

 Above findings indicate that in most of the states 
selection of species is not appropriate. Plantation of short-
lived annual herbs like Ocimum sanctum etc. or tall and 
medium sized trees is not as per the spirit of the condition 
of dwarf species plantation. Also, the species like Acacia 
auriculiformes and Calotropis procera etc have been 
documented as exotic and invasive plants (Misra, 2020).

Existing plantation technique (Pattern, Spacing, 
Protection method, estimate and Levy)

 In most of the states, the block plantation pattern is 
followed for dwarf species and levy is calculated on per 
hectare basis. In some states, linear plantation pattern is 
also followed and levy is calculated on per kilometer 
basis. Delhi is found to be unique in plantation pattern of 
individual trees and levy is calculated based on SoR of 
individual trees. The estimates and other records reveal 
that in most of the states, dwarf species plantation is 

2 2conducted with similar spacing of 2x2 m , 3 x2 m  and 
23x3 m  as in other afforestation/plantation schemes. 

2 2Interestigly, the similar spacing of 2x2 m , 3 x2 m  and 
23x3 m  is followed even for annual short-lived herbs like 

Ocimum sanctum, Andrographis paniculata, Tribulus 
terrestris, Convolvulus microphyllus etc. which seems 
irrelevant. The pit size (1.5' × 1.5' or 1'×1'), levy and 
estimate rates are also similarfor trees as well as annual 
short-lived herbs.

 In most of the states the advance work is conducted 
in year '0' or year '1' of plantation and involves temporary 
nursery, pit digging, protection works etc. Mostly, 
temporary nursery works are included in estimate of 
advance works. However, in few states like Rajasthan, 
the estimates of nursery and advance works are 
different and cost of both is summed for levy. In few 
states like Andhra Pradesh, the estimates reveal that 
advance work and plantation work are conducted in 
same year and cost/works of both are included in same 
estimate. In most of the states, similar nursery works and 
advance works like germination bed, transplantation in 
polybag, hoeing-weeding, 1'×1' plantation pit etc are 
mentioned even for short lived annual plants like 
Ocimum sanctum etc. and levy is also charged like that 
of tall or medium sized trees used in other afforestation 
schemes. In states like Jharkhand, bamboo gabion is 
used for fencing/protection while in Odisha entire length 
is protected by barbed wire fencing. Few states like 
Rajasthan provide cattle proof trench (trench fencing). 
However, transmission lines are linear and traverse the 
forests, fragmenting it into fragments. Therefore, trench 
and barbed wire fencing may not be appropriate in the 
cases where forest patches/fragments are situated on 
both sides of transmission line. It prohibits movement of 
wildlife. Trench/barbed wire fencing may be appropriate 
in cases where forest is situated only on one side of 
transmission lines. The gabion fencing seems to be 
appropriate protection measure amongst the existing 
measures. The cost of plantation is more in linear 
plantation with Gabion. The cost with barbed wire and 
RCC pillars is even much higher.

Similarity with CA scheme

 In most of the states the rate of dwarf species 
plantation is same as that of CA schemes with 1111, 
1100 and 1000 plants/ha. In few states like Andhra 
Pradesh, the rate is same but no. of plants is reduced to 
400/ha as against CA scheme of 1111 plants/ha. In few 

states like Jharkhand and Rajasthan, a state level model 
estimate of dwarf species plantation is followed. The 
practice of model estimate seems to be appropriate to 
avoid errors. However, in few states the model estimate 
of dwarf species has same rate of works as in other 
afforestation estimates and plant size is not considered 
for spacing, pit size, levy etc.

Common errors and reasons

 In some projects, good analysis was conducted for 
dwarf species plantation scheme. However, in most of 
the projects, several important aspects are not 
considered. The SoR used for other plantation schemes 
is used for dwarf species plantation also. For the 
compliance of phrase 'dwarf species (preferably 
medicinal plants)' in stage-I approval, the most common 
herbaceous medicinal plants are incorporated in 
schemes but even for these herbaceous plants, 
measurements, plantation/nursery prescriptions etc. 
remain similar to tree species and the levy is also 
calculated based on same rate as in CA and other tree 
plantation. Based on review of project documents 
uploaded on PARIVESH portal, the common errors and 
probable reasons are listed in the Box 4.

Analysis of available vertical and horizontal space 
for dwarf plants in RoW

 The data for vertical and horizontal clearance in 
relevant guidelines was calculated with reference to the 
point of maximum sag of conductors in transmission 

olines of different voltage levels at 85 C and the 
odisplacement of conductors due to swing at 35  angle 

(Ministry of Power, GoI, 2020). It is important to mention 
that in the present study, all the subsequent calculations 
for safety clearances are minimum and the height of the 
plants is maximum as per the existing guidelines (Fig. 1 
and Fig. 2). However, the height of tower may be 
optimized to accommodate relatively taller dwarf plants. 
Moreover, there is wide range of specifications of 
transmission lines including voltage levels, conductor 
type and string type etc. and it is not possible to find data 
for every specification. Therefore, the analysis of 
available vertical and horizontal space for plants is 
conducted only for 21 combinations of specifications 
(Table 6).

Vertical space

 The outcome of analysis of vertical space for plants 
is given in Table 5. For this analysis, the vertical 
clearance of conductors from ground is considered as 
per section- 58, 60 and 61 of CEA regulation, 2010. The 
available vertical space for plants is analyzed only for the 
transmission lines of particular voltages as given in FCA 
guidelines viz. F.N.5-2/2017-FC dt. 28-03-2019 and 
F.No. 7- 25/2012-FC dt.19.11.2014.Table-5 reveals that 
the vertical space of 2 to 3.6 m. is available for plants in 
transmission lines of various voltages and accordingly 
species of this height range should be planted.

1. Acacia auriculiformes Benth. (L.N.:Akashmoni, Acacia)

2. Acacia catechu (L.f.) Willd. (L.N.: Khair)

3. Acacia nilotica subsp. indica (Benth.) Brenan (L.N.: 
Desi Baval, Babool)

4. Acacia Senegal (L.) Willd. (L.N.: Gorad, Kumatiyo)

5. Aegle marmelos (L.) Correa (L.N.: Bel, Vilvam)

6. Agave americana L. (L.N.:Agave)

7. Agave sisalana Perrine (L.N.: Sisal)

8. Ai lanthus excelsa  Roxb. (L.N.:Perumaram, 
Mahaneem,Pedda, Bende, Mundaigachh)

9. Albizia lebbeck (L.) Benth. (L.N.: Siris, Vagai, Bage)

10. Aloe vera (L.) Burm.f. (L.N.: Ghritkumari, Khorpad, Chal 
Kunwari, Kalabanda)

11. Alstonia scholaris (L.) R.Br. (L.N.: Jantala, Chhatwan, 
Chitwan, Saptparni, Daivapala)

12. Anacardium occidentale L. (L.N.: Kaju, Geru,Andima)

13. Andrographis paniculata (Burm.f.)Nees (L.N.:Kala 
Chirayata, Kalmegh, Urakiriyatu)

14. Annona squamosa L. (L.N.: Shariffa, Sitha, Sitaphal, 
Katal, Sitaphalam)

15. Asparagus racemosus Willd. (L.N.: Shatawar,  
Shatabari, Satamuli, abiruvu)

16. Averrhoa bilimbi L. (L.N.: Rohdoi)

17. Averrhoa carambola L. (L.N.: Kordoi)

18. Azadirachta indica A.Juss. (L.N.: Neem, Veppai)

19. Balanites aegyptiaca (L.) Delile (L.N.:Hingod, Hingot)

20. Bauhinia racemosa Vahl. (L.N.: Boga Kanchan, 
Jhinjheri, Banraji)

21. Bauhinia tomentosa L. (L.N.: Iruvatchi, Mandara)

22. Berberis aristata DC. (L.N.: Kasmal)

23. Buchanania lanzan Spreng. (L.N.: Achar, Piyar, 
Priyaluvu, Char, Chironjee)

24. Calamus floribundus Griff. (L.N.: Jati bet)

25. Calotropis procera (Aiton) W.T.Aiton (L.N.: Aak)

26. Carissa carandas L. (L.N.: Karonda)

27. Cassia fistula L. (L.N.: Amaltas, Sonalu, Garmado, 
Garmaro, Chahui, Sunari, Ngaingaw, Konrai, Kakke)

28. Cassia siamea Lam. (L.N.: Chakundi)

29. Commiphora wightii (Arn.) Bhandari (L.N.: Guggal) 

30. Convolvulus microphyllus Sieber ex. Spreng. (L.N.: 
Shankhpushpy)

31. Cordia gharaf Ehrenb. ex Asch. (C. sinensis Lam.) 
(L.N.:Liyar, Gundi, Desi Gunda)

32. Dalbergia sissoo Roxb. ex DC. (L.N.: Sheesham)

33. Emblica officinalis Gaertn. (L.N.: Amla, Heikru, Usiri, 
Ciehu, Nelli)

34. Ficus religiosa L. (L.N.: Peepal)

35. Gliricidia sepium (Jacq.) Kunth  (L.N.: Saranga, Seemai 
agathi, Madri)

36. Holoptelea integrifolia (Roxb.) Planch. (L.N.: Kanji, 
Chilbil, Nata Karanja, Dhauranjan, Charal)

37. Jatropha curcas L. (L.N.:Ratanjot, Bherenda, Bongoli)

38. Madhuca longifolia (J.Koenig. ex L.) J.F. Macbr. (L.N.: 
Eluppai, Maul, Mahua, Illuppa)

39. Mallotus philippensis (Lam.) Mull.Arg. (L.N.: Sinduri, 
Rohini, Kesari, Raini, Kamala)

40. Meyna spinosa Roxb. ex Link. (L.N.: Kutkura, Helu, 
Gurbeli, Huloo)

41. Moringa oleifera Lam. (L.N.: Sahjan, Munga, Nugge)

42. Ocimum sanctum L. (L.N.: Tulsi)

43. Oroxylum indicum (L.) Kurz. (L.N.: Bhat ghilla, 
Sonachhal)

44. Phyllanthus acidus (L.) Skeels (L.N.: Pora Amlokhi)

45. Pongamia pinnata (L.) Pierre (L.N.: Karanj, Kanjhi, 
Kenja, Pungam, Pongam)

46. Psidium guajava L. (L.N.: Amrud)

47. Ricinus communis L. (L.N.: Arand, Veranda)

48. Salvadora persica L. (L.N.: Pilu, Piloo)

49. Schumannianthus dichotomus Gagnep. (L.N.: Pati Doi)

50. Sesbania grandiflora (L.) Poir (L.N.: Bokphul, Agust)

51. Syzygium cumini (L.) Skeels. (L.N.: Jamun)

52. Terminalia arjuna (Roxb. ex DC.) Wight & Arn. (L.N.: 
Arjun)

53. Terminalia bellirica (Gaertn.) Roxb. (L.N.: Bahera)

54. Terminalia chebula Retz. (L.N.: Harr)

55. Tribulus terrestris L. (L.N.: Gokhru, Gokshura)

56. Vachellia planifrons (Wight & Arn.) Ragup., Seigler, 
Ebinger & Maslin (L.N.: Kodaivel, Kodavelam, Odevara)

57. Vitex negundo L. (L.N.: Pachatia, Nirguni, Sindwar)

58. Withania somnifera (L.) Dunal (L.N.: Ashwagandha)

59. Zanthoxylum alatum Roxb. (L.N.: Tirmira, Timroo)

60. Ziziphus mauritiana Lam. (L.N.: Ber, Bordi, Bogori)

Box 3 : Species as available in uploaded documents for dwarf species plantation*
   (in many projects/states any species is not mentioned in any of the uploaded documents)

61.   Besides above species,the documents of  a large number of transmission line projects mentions terms like Ziziphus spp., 
        Annona spp., conifers and other Broad leaved plants etc., without clear identity of species.

*L.N.: Local Names of few languages/regions are given above in english
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communis is used. In many states usual tree plantation 
species like Ailanthus excelsa, Albizia lebbeck, 
Azadirachta indica, Buchanania lanzan, Dalbergia 
sissoo, Emblica officinalisFicus religiosa, Holoptelia 
integrifolia, Madhuca longifolia, Syzygium cumini, 
Terminalia arjuna, Terminalia bellirica, Terminalia 
chebula etc are used as dwarf species which are actually 
tall or medium sized trees and may not be appropriate. 
More interestingly, invasive alien plants like Acacia 
auriculiformes and Calotropis procera etc are used as 

dwarf species. In some projects terms like conifers and 
other broad leaved plants are mentioned.

 Above findings indicate that in most of the states 
selection of species is not appropriate. Plantation of short-
lived annual herbs like Ocimum sanctum etc. or tall and 
medium sized trees is not as per the spirit of the condition 
of dwarf species plantation. Also, the species like Acacia 
auriculiformes and Calotropis procera etc have been 
documented as exotic and invasive plants (Misra, 2020).

Existing plantation technique (Pattern, Spacing, 
Protection method, estimate and Levy)

 In most of the states, the block plantation pattern is 
followed for dwarf species and levy is calculated on per 
hectare basis. In some states, linear plantation pattern is 
also followed and levy is calculated on per kilometer 
basis. Delhi is found to be unique in plantation pattern of 
individual trees and levy is calculated based on SoR of 
individual trees. The estimates and other records reveal 
that in most of the states, dwarf species plantation is 

2 2conducted with similar spacing of 2x2 m , 3 x2 m  and 
23x3 m  as in other afforestation/plantation schemes. 

2 2Interestigly, the similar spacing of 2x2 m , 3 x2 m  and 
23x3 m  is followed even for annual short-lived herbs like 

Ocimum sanctum, Andrographis paniculata, Tribulus 
terrestris, Convolvulus microphyllus etc. which seems 
irrelevant. The pit size (1.5' × 1.5' or 1'×1'), levy and 
estimate rates are also similarfor trees as well as annual 
short-lived herbs.

 In most of the states the advance work is conducted 
in year '0' or year '1' of plantation and involves temporary 
nursery, pit digging, protection works etc. Mostly, 
temporary nursery works are included in estimate of 
advance works. However, in few states like Rajasthan, 
the estimates of nursery and advance works are 
different and cost of both is summed for levy. In few 
states like Andhra Pradesh, the estimates reveal that 
advance work and plantation work are conducted in 
same year and cost/works of both are included in same 
estimate. In most of the states, similar nursery works and 
advance works like germination bed, transplantation in 
polybag, hoeing-weeding, 1'×1' plantation pit etc are 
mentioned even for short lived annual plants like 
Ocimum sanctum etc. and levy is also charged like that 
of tall or medium sized trees used in other afforestation 
schemes. In states like Jharkhand, bamboo gabion is 
used for fencing/protection while in Odisha entire length 
is protected by barbed wire fencing. Few states like 
Rajasthan provide cattle proof trench (trench fencing). 
However, transmission lines are linear and traverse the 
forests, fragmenting it into fragments. Therefore, trench 
and barbed wire fencing may not be appropriate in the 
cases where forest patches/fragments are situated on 
both sides of transmission line. It prohibits movement of 
wildlife. Trench/barbed wire fencing may be appropriate 
in cases where forest is situated only on one side of 
transmission lines. The gabion fencing seems to be 
appropriate protection measure amongst the existing 
measures. The cost of plantation is more in linear 
plantation with Gabion. The cost with barbed wire and 
RCC pillars is even much higher.

Similarity with CA scheme

 In most of the states the rate of dwarf species 
plantation is same as that of CA schemes with 1111, 
1100 and 1000 plants/ha. In few states like Andhra 
Pradesh, the rate is same but no. of plants is reduced to 
400/ha as against CA scheme of 1111 plants/ha. In few 

states like Jharkhand and Rajasthan, a state level model 
estimate of dwarf species plantation is followed. The 
practice of model estimate seems to be appropriate to 
avoid errors. However, in few states the model estimate 
of dwarf species has same rate of works as in other 
afforestation estimates and plant size is not considered 
for spacing, pit size, levy etc.

Common errors and reasons

 In some projects, good analysis was conducted for 
dwarf species plantation scheme. However, in most of 
the projects, several important aspects are not 
considered. The SoR used for other plantation schemes 
is used for dwarf species plantation also. For the 
compliance of phrase 'dwarf species (preferably 
medicinal plants)' in stage-I approval, the most common 
herbaceous medicinal plants are incorporated in 
schemes but even for these herbaceous plants, 
measurements, plantation/nursery prescriptions etc. 
remain similar to tree species and the levy is also 
calculated based on same rate as in CA and other tree 
plantation. Based on review of project documents 
uploaded on PARIVESH portal, the common errors and 
probable reasons are listed in the Box 4.

Analysis of available vertical and horizontal space 
for dwarf plants in RoW

 The data for vertical and horizontal clearance in 
relevant guidelines was calculated with reference to the 
point of maximum sag of conductors in transmission 

olines of different voltage levels at 85 C and the 
odisplacement of conductors due to swing at 35  angle 

(Ministry of Power, GoI, 2020). It is important to mention 
that in the present study, all the subsequent calculations 
for safety clearances are minimum and the height of the 
plants is maximum as per the existing guidelines (Fig. 1 
and Fig. 2). However, the height of tower may be 
optimized to accommodate relatively taller dwarf plants. 
Moreover, there is wide range of specifications of 
transmission lines including voltage levels, conductor 
type and string type etc. and it is not possible to find data 
for every specification. Therefore, the analysis of 
available vertical and horizontal space for plants is 
conducted only for 21 combinations of specifications 
(Table 6).

Vertical space

 The outcome of analysis of vertical space for plants 
is given in Table 5. For this analysis, the vertical 
clearance of conductors from ground is considered as 
per section- 58, 60 and 61 of CEA regulation, 2010. The 
available vertical space for plants is analyzed only for the 
transmission lines of particular voltages as given in FCA 
guidelines viz. F.N.5-2/2017-FC dt. 28-03-2019 and 
F.No. 7- 25/2012-FC dt.19.11.2014.Table-5 reveals that 
the vertical space of 2 to 3.6 m. is available for plants in 
transmission lines of various voltages and accordingly 
species of this height range should be planted.

1. Acacia auriculiformes Benth. (L.N.:Akashmoni, Acacia)

2. Acacia catechu (L.f.) Willd. (L.N.: Khair)

3. Acacia nilotica subsp. indica (Benth.) Brenan (L.N.: 
Desi Baval, Babool)

4. Acacia Senegal (L.) Willd. (L.N.: Gorad, Kumatiyo)

5. Aegle marmelos (L.) Correa (L.N.: Bel, Vilvam)

6. Agave americana L. (L.N.:Agave)

7. Agave sisalana Perrine (L.N.: Sisal)

8. Ai lanthus excelsa  Roxb. (L.N.:Perumaram, 
Mahaneem,Pedda, Bende, Mundaigachh)

9. Albizia lebbeck (L.) Benth. (L.N.: Siris, Vagai, Bage)

10. Aloe vera (L.) Burm.f. (L.N.: Ghritkumari, Khorpad, Chal 
Kunwari, Kalabanda)

11. Alstonia scholaris (L.) R.Br. (L.N.: Jantala, Chhatwan, 
Chitwan, Saptparni, Daivapala)

12. Anacardium occidentale L. (L.N.: Kaju, Geru,Andima)

13. Andrographis paniculata (Burm.f.)Nees (L.N.:Kala 
Chirayata, Kalmegh, Urakiriyatu)

14. Annona squamosa L. (L.N.: Shariffa, Sitha, Sitaphal, 
Katal, Sitaphalam)

15. Asparagus racemosus Willd. (L.N.: Shatawar,  
Shatabari, Satamuli, abiruvu)

16. Averrhoa bilimbi L. (L.N.: Rohdoi)

17. Averrhoa carambola L. (L.N.: Kordoi)

18. Azadirachta indica A.Juss. (L.N.: Neem, Veppai)

19. Balanites aegyptiaca (L.) Delile (L.N.:Hingod, Hingot)

20. Bauhinia racemosa Vahl. (L.N.: Boga Kanchan, 
Jhinjheri, Banraji)

21. Bauhinia tomentosa L. (L.N.: Iruvatchi, Mandara)

22. Berberis aristata DC. (L.N.: Kasmal)

23. Buchanania lanzan Spreng. (L.N.: Achar, Piyar, 
Priyaluvu, Char, Chironjee)

24. Calamus floribundus Griff. (L.N.: Jati bet)

25. Calotropis procera (Aiton) W.T.Aiton (L.N.: Aak)

26. Carissa carandas L. (L.N.: Karonda)

27. Cassia fistula L. (L.N.: Amaltas, Sonalu, Garmado, 
Garmaro, Chahui, Sunari, Ngaingaw, Konrai, Kakke)

28. Cassia siamea Lam. (L.N.: Chakundi)

29. Commiphora wightii (Arn.) Bhandari (L.N.: Guggal) 

30. Convolvulus microphyllus Sieber ex. Spreng. (L.N.: 
Shankhpushpy)

31. Cordia gharaf Ehrenb. ex Asch. (C. sinensis Lam.) 
(L.N.:Liyar, Gundi, Desi Gunda)

32. Dalbergia sissoo Roxb. ex DC. (L.N.: Sheesham)

33. Emblica officinalis Gaertn. (L.N.: Amla, Heikru, Usiri, 
Ciehu, Nelli)

34. Ficus religiosa L. (L.N.: Peepal)

35. Gliricidia sepium (Jacq.) Kunth  (L.N.: Saranga, Seemai 
agathi, Madri)

36. Holoptelea integrifolia (Roxb.) Planch. (L.N.: Kanji, 
Chilbil, Nata Karanja, Dhauranjan, Charal)

37. Jatropha curcas L. (L.N.:Ratanjot, Bherenda, Bongoli)

38. Madhuca longifolia (J.Koenig. ex L.) J.F. Macbr. (L.N.: 
Eluppai, Maul, Mahua, Illuppa)

39. Mallotus philippensis (Lam.) Mull.Arg. (L.N.: Sinduri, 
Rohini, Kesari, Raini, Kamala)

40. Meyna spinosa Roxb. ex Link. (L.N.: Kutkura, Helu, 
Gurbeli, Huloo)

41. Moringa oleifera Lam. (L.N.: Sahjan, Munga, Nugge)

42. Ocimum sanctum L. (L.N.: Tulsi)

43. Oroxylum indicum (L.) Kurz. (L.N.: Bhat ghilla, 
Sonachhal)

44. Phyllanthus acidus (L.) Skeels (L.N.: Pora Amlokhi)

45. Pongamia pinnata (L.) Pierre (L.N.: Karanj, Kanjhi, 
Kenja, Pungam, Pongam)

46. Psidium guajava L. (L.N.: Amrud)

47. Ricinus communis L. (L.N.: Arand, Veranda)

48. Salvadora persica L. (L.N.: Pilu, Piloo)

49. Schumannianthus dichotomus Gagnep. (L.N.: Pati Doi)

50. Sesbania grandiflora (L.) Poir (L.N.: Bokphul, Agust)

51. Syzygium cumini (L.) Skeels. (L.N.: Jamun)

52. Terminalia arjuna (Roxb. ex DC.) Wight & Arn. (L.N.: 
Arjun)

53. Terminalia bellirica (Gaertn.) Roxb. (L.N.: Bahera)

54. Terminalia chebula Retz. (L.N.: Harr)

55. Tribulus terrestris L. (L.N.: Gokhru, Gokshura)

56. Vachellia planifrons (Wight & Arn.) Ragup., Seigler, 
Ebinger & Maslin (L.N.: Kodaivel, Kodavelam, Odevara)

57. Vitex negundo L. (L.N.: Pachatia, Nirguni, Sindwar)

58. Withania somnifera (L.) Dunal (L.N.: Ashwagandha)

59. Zanthoxylum alatum Roxb. (L.N.: Tirmira, Timroo)

60. Ziziphus mauritiana Lam. (L.N.: Ber, Bordi, Bogori)

Box 3 : Species as available in uploaded documents for dwarf species plantation*
   (in many projects/states any species is not mentioned in any of the uploaded documents)

61.   Besides above species,the documents of  a large number of transmission line projects mentions terms like Ziziphus spp., 
        Annona spp., conifers and other Broad leaved plants etc., without clear identity of species.

*L.N.: Local Names of few languages/regions are given above in english
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Box 4: Common Errors and probable reasons

Common Errors

1. Calculation of area of RoW for dwarf species plantation.

2. Selection of non-appropriate species including:

 a. Annual short lived herbs like Tulsi (Ocimum sanctum), Kalmegh (Andrographis paniculata), Gokhru (Tribulus 
terrestris), Shankhpushpy (Convolvulus microphyllus) etc. and ephemeral bushes like Arand (Ricinus communis) etc.

 b. Invasive alien species like A. auriculiformes, Calotropis procera etc.

 c. Tall and medium sized trees like Ailanthus excelsa, Albizia lebbeck, Azadirachta indica, Buchanania lanzan, Dalbergia 
sissoo, Emblica officinalis, Ficus religiosa, Holoptelia integrifolia, Madhuca longifolia, Terminalia arjuna, T. bellirica, T. 
chebula etc.

2 2 23. Spacing of 2x2 m , 3x2 m  or 3x3 m  and pit size of 1'x1' or 1.5'x1.5' (as in usual tree plantation) even for dwarf species and 
also for annual short lived herbs like Ocimum sanctum, Andrographis paniculata, Tribulus terrestris, Convolvulus 
microphyllus etc.

4. Provision of nursery works like germination beds, transplantation in polybags etc for annual short lived herbs.

5. Same rate of levy demand for trees as well as annual herbs.

6. Same protection measure for trees as well as annual herbs.

7. Barbed wire fencing or cattle proof trench of RoW even in the projects/places where transmission line passes through the 
forest.

8. Felling of naturally growing dwarf tree species and trees of safer height (as evident from tree enumeration list) to clear RoW 
for construction of transmission lines irrespective of the vertical height of conductors.

Probable reasons of errors

1. Lack of options of species in usual plantation schemes.

2. Lack of awareness of propagation/nursery techniques and quality planting material of indigenous dwarf species.

3. Lack of proper inventory of local forests.

4. Lack of SoR/model estimate of dwarf species plantation.

5. Project proposals/user agencies are concerned more about area and the vertical height of conductors is not consideration in 
scheme preparation.

6. Safety Standards/measurements of RoW of transmission lines are not mentioned in project proposals submitted by user 
agency.

7. No accountability of user agency in compliance/implementation except depositing the levy amount.

“In general, everyone wish to raise good plantations. However, lack of options and awareness seems to be the major 
reason of these errors”.

Table 5 : Analysis of Available vertical space for plants (m.)

Voltage (kV)
 

Clearance above ground from

lowest conductor (CEA, 2010)

Available vertical space 

for plants

--

 

L

 

M O

Upto 11kV

 
4.6

 
2.6 2

>11kV to 33 kV

 

5.2

 

2.8 2.4

>33 kV:

 

5.2 (+ 0.3 m. for every additional 33kV or its part)

66kV 5.2+0.3 = 5.5 3.4 2.1

110kV 5.2 + (0.3 x 3) = 6.1 3.7 2.4

132kV 5.2 + (0.3 x 3) = 6.1 4 2.1

220kV 5.2 + (0.3 x 6) = 7.0 4.6 2.4

400kV D/C&S/C 5.2 + (0.3 x 12) = 8.8 5.5 3.3

765kV D/C&S/C 5.2 + (0.3 x 23) = 12.1 9 3.1

1200kV 5.2 + (0.3 x 36) = 16 13 3

500 kV HVDC 10.6 7 3.6

Minimum clearance between 
conductor & trees (FCA 

Guideline F.N.5-2/2017-FC 
dated 28-03-2019)

As per FCA Guideline F.N.5-2/2017-FC dated 28-03-2019: The clearance of the lower conductor of 11kv & 33 KV overhead lines 
should be as per CEA regulation 58(3)&58(4) or above max. trunk height of elephant, whichever higher.

As per FCA Guideline F.No.7-25/2012-FC dated 19.11.2014: In case of transmission lines passing through elephant 
reserves/corridors, additional clearances of 6 m. over and above minimum clearance as stipulated under CEA regulation.

Fig. 1 : Diagrammatic representation of various distances in Row of transmission line with I-String (Symbols are corresponding to 
column numbers in table 5 and 6)

Fig. 2 : Diagrammatic representation of various distances in Row of transmission line with V-String (Symbols are corresponding to 
column numbers in table 5 and 6)
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Box 4: Common Errors and probable reasons

Common Errors

1. Calculation of area of RoW for dwarf species plantation.

2. Selection of non-appropriate species including:

 a. Annual short lived herbs like Tulsi (Ocimum sanctum), Kalmegh (Andrographis paniculata), Gokhru (Tribulus 
terrestris), Shankhpushpy (Convolvulus microphyllus) etc. and ephemeral bushes like Arand (Ricinus communis) etc.

 b. Invasive alien species like A. auriculiformes, Calotropis procera etc.

 c. Tall and medium sized trees like Ailanthus excelsa, Albizia lebbeck, Azadirachta indica, Buchanania lanzan, Dalbergia 
sissoo, Emblica officinalis, Ficus religiosa, Holoptelia integrifolia, Madhuca longifolia, Terminalia arjuna, T. bellirica, T. 
chebula etc.

2 2 23. Spacing of 2x2 m , 3x2 m  or 3x3 m  and pit size of 1'x1' or 1.5'x1.5' (as in usual tree plantation) even for dwarf species and 
also for annual short lived herbs like Ocimum sanctum, Andrographis paniculata, Tribulus terrestris, Convolvulus 
microphyllus etc.

4. Provision of nursery works like germination beds, transplantation in polybags etc for annual short lived herbs.

5. Same rate of levy demand for trees as well as annual herbs.

6. Same protection measure for trees as well as annual herbs.

7. Barbed wire fencing or cattle proof trench of RoW even in the projects/places where transmission line passes through the 
forest.

8. Felling of naturally growing dwarf tree species and trees of safer height (as evident from tree enumeration list) to clear RoW 
for construction of transmission lines irrespective of the vertical height of conductors.

Probable reasons of errors

1. Lack of options of species in usual plantation schemes.

2. Lack of awareness of propagation/nursery techniques and quality planting material of indigenous dwarf species.

3. Lack of proper inventory of local forests.

4. Lack of SoR/model estimate of dwarf species plantation.

5. Project proposals/user agencies are concerned more about area and the vertical height of conductors is not consideration in 
scheme preparation.

6. Safety Standards/measurements of RoW of transmission lines are not mentioned in project proposals submitted by user 
agency.

7. No accountability of user agency in compliance/implementation except depositing the levy amount.

“In general, everyone wish to raise good plantations. However, lack of options and awareness seems to be the major 
reason of these errors”.

Table 5 : Analysis of Available vertical space for plants (m.)

Voltage (kV)
 

Clearance above ground from

lowest conductor (CEA, 2010)

Available vertical space 

for plants

--

 

L

 

M O

Upto 11kV

 
4.6

 
2.6 2

>11kV to 33 kV

 

5.2

 

2.8 2.4

>33 kV:

 

5.2 (+ 0.3 m. for every additional 33kV or its part)

66kV 5.2+0.3 = 5.5 3.4 2.1

110kV 5.2 + (0.3 x 3) = 6.1 3.7 2.4

132kV 5.2 + (0.3 x 3) = 6.1 4 2.1

220kV 5.2 + (0.3 x 6) = 7.0 4.6 2.4

400kV D/C&S/C 5.2 + (0.3 x 12) = 8.8 5.5 3.3

765kV D/C&S/C 5.2 + (0.3 x 23) = 12.1 9 3.1

1200kV 5.2 + (0.3 x 36) = 16 13 3

500 kV HVDC 10.6 7 3.6

Minimum clearance between 
conductor & trees (FCA 

Guideline F.N.5-2/2017-FC 
dated 28-03-2019)

As per FCA Guideline F.N.5-2/2017-FC dated 28-03-2019: The clearance of the lower conductor of 11kv & 33 KV overhead lines 
should be as per CEA regulation 58(3)&58(4) or above max. trunk height of elephant, whichever higher.

As per FCA Guideline F.No.7-25/2012-FC dated 19.11.2014: In case of transmission lines passing through elephant 
reserves/corridors, additional clearances of 6 m. over and above minimum clearance as stipulated under CEA regulation.

Fig. 1 : Diagrammatic representation of various distances in Row of transmission line with I-String (Symbols are corresponding to 
column numbers in table 5 and 6)

Fig. 2 : Diagrammatic representation of various distances in Row of transmission line with V-String (Symbols are corresponding to 
column numbers in table 5 and 6)
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Horizontal space

 The horizontal space available for plants is 
equivalent to the RoW of transmission lines. However, 
there is scope of plantation of relatively taller species at 
or near the edge of RoW. The calculation of this 
horizontal space for relatively taller species is conducted 
as per the guidelines issued vide no. 3/4/2016-Trans 
dt.16.07.2020 of Power Ministry, GoI; F.N.5-2/2017-FC 
dt. 28-03-2019 of MoEF&CC, GoI and provisions of CEA 
Regulations, 2010. Accordingly, various types of 
horizontal distances like horizontal clearance, 

odisplacement of conductors due to swing at 35 , electric 
field of conductors and distance of conductors from the 
centre of tower were summed and the value of sum of 
these four parameters is termed as 'width clearance' to 
distinguish this value from the RoW. The value of width 
clearance was deducted from the value of RoW to find 
out the space, if any, available for relatively taller plants. 
The summary of the calculation of horizontal space 
available for relatively taller dwarf plants in transmission 
lines of 21 specifications is given in Table 6. 

Appropriate methods and Recommendation

Eco-classes of forests and their distribution in India

 The levy of forest land diversion under FCA is being 
calculated based on the categorization of forests of 
country in certain Eco-Classes (Box 5). Based on the 
classification of forests of India by Champion and Seth 
(1968), the distribution of forests of these eco-classes in 
different states can be located in the Map 1. The 
distribution of plant species in India as given in Table 8 is 
taken from the exhaustive survey of literature of pre-
independence and post independence times. Therefore, 
the old names of states, districts may not correlate with 

the present names. However, the distribution of forest 
types and plant species in present states and districts 
may be easily corelated by comparing the locations in 
Map 1 and a present political map of India.

Proposed plantation model (pattern, spacing, 
height, species and protection measures)

 As discussed above, plantation patterns like block 
plantation, linear gabion plantation and individual 

2tree/gabion plantation with 2×2, 2×3 and 3×3 m  spacing 
are mentioned in the estimates/schemes of dwarf 
species uploaded on Parivesh portal. Since 
transmission lines are linear structures and if sufficient 
length of forest land is being diverted, both the linear 
pattern and block pattern with appropriate spacing may 
be used for plantation. However, since the planted 
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Box 5:Type of forests for calculation of NPV under FCA

Eco-Class I : Tropical Wet Evergreen Forests, 
  Tropical Semi Evergreen Forests and 
  Tropical Moist Deciduous Forests 

Eco-Class II : Littoral and Swamp Forests 

Eco-Class III : Tropical Dry Deciduous Forests 

Eco-Class IV : Tropical Thorn Forests and
  Tropical Dry Evergreen Forests 

Eco-Class V : Sub-tropical Broad-Leaved Hill Forests, 
  Sub-Tropical Pine Forests and 
  Sub-Tropical Dry Evergreen Forests 

Eco-Class VI : Montane Wet Temperate Forests, 
  Himalayan Moist Temperate Forests, 
  Himalayan Dry Temperate Forests, 
  Sub Alpine Forest, 
  Moist Alpine Scrub and
  Dry Alpine Scrub

Connecting the fragmented forests by the opportunity of vertical dual land use (Plantation of dwarf species, ...



Horizontal space

 The horizontal space available for plants is 
equivalent to the RoW of transmission lines. However, 
there is scope of plantation of relatively taller species at 
or near the edge of RoW. The calculation of this 
horizontal space for relatively taller species is conducted 
as per the guidelines issued vide no. 3/4/2016-Trans 
dt.16.07.2020 of Power Ministry, GoI; F.N.5-2/2017-FC 
dt. 28-03-2019 of MoEF&CC, GoI and provisions of CEA 
Regulations, 2010. Accordingly, various types of 
horizontal distances like horizontal clearance, 

odisplacement of conductors due to swing at 35 , electric 
field of conductors and distance of conductors from the 
centre of tower were summed and the value of sum of 
these four parameters is termed as 'width clearance' to 
distinguish this value from the RoW. The value of width 
clearance was deducted from the value of RoW to find 
out the space, if any, available for relatively taller plants. 
The summary of the calculation of horizontal space 
available for relatively taller dwarf plants in transmission 
lines of 21 specifications is given in Table 6. 

Appropriate methods and Recommendation

Eco-classes of forests and their distribution in India

 The levy of forest land diversion under FCA is being 
calculated based on the categorization of forests of 
country in certain Eco-Classes (Box 5). Based on the 
classification of forests of India by Champion and Seth 
(1968), the distribution of forests of these eco-classes in 
different states can be located in the Map 1. The 
distribution of plant species in India as given in Table 8 is 
taken from the exhaustive survey of literature of pre-
independence and post independence times. Therefore, 
the old names of states, districts may not correlate with 

the present names. However, the distribution of forest 
types and plant species in present states and districts 
may be easily corelated by comparing the locations in 
Map 1 and a present political map of India.

Proposed plantation model (pattern, spacing, 
height, species and protection measures)

 As discussed above, plantation patterns like block 
plantation, linear gabion plantation and individual 

2tree/gabion plantation with 2×2, 2×3 and 3×3 m  spacing 
are mentioned in the estimates/schemes of dwarf 
species uploaded on Parivesh portal. Since 
transmission lines are linear structures and if sufficient 
length of forest land is being diverted, both the linear 
pattern and block pattern with appropriate spacing may 
be used for plantation. However, since the planted 
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Box 5:Type of forests for calculation of NPV under FCA

Eco-Class I : Tropical Wet Evergreen Forests, 
  Tropical Semi Evergreen Forests and 
  Tropical Moist Deciduous Forests 

Eco-Class II : Littoral and Swamp Forests 

Eco-Class III : Tropical Dry Deciduous Forests 

Eco-Class IV : Tropical Thorn Forests and
  Tropical Dry Evergreen Forests 

Eco-Class V : Sub-tropical Broad-Leaved Hill Forests, 
  Sub-Tropical Pine Forests and 
  Sub-Tropical Dry Evergreen Forests 

Eco-Class VI : Montane Wet Temperate Forests, 
  Himalayan Moist Temperate Forests, 
  Himalayan Dry Temperate Forests, 
  Sub Alpine Forest, 
  Moist Alpine Scrub and
  Dry Alpine Scrub

Connecting the fragmented forests by the opportunity of vertical dual land use (Plantation of dwarf species, ...



 The maximum height of dwarf trees in RoW  
has been calculated for transmission lines of few 
specifications (Table 5). The maximum height ('T' value) 
of taller dwarf plants to be planted at or near the both 
edges of RoW has also been calculated and presented 
in Table 7. The Table 7 also gives summary of pattern, 
number of plant rows in RoW and average height of 
dwarf species.The examples of proposed plantation 
model for transmission lines of few specifications are 
given in Fig. 4, Fig. 5, Fig. 6 and Fig. 7. It is evident from 
the Table 7 that there is no height restriction (NHR) for 
the tree at the edge of RoW in cases where the 'K' value 
>'M' value. However, the crown/branch of such trees 
should be away from the conductors at minimum 
distance equal to 'M' value. The Table 6 and Table 7 also 
reveal that transmission lines with V-string are found to 
be better because they provide better vertical space and 
more 'K' value to accommodate more number of taller 
trees. There is wide range of specifications of 
transmission lines including voltage levels, conductor 
type and string type etc. and it is not possible to find data 
for every specification. Therefore, the analysis of vertical 
and horizontal space available for plants is conducted in 
21 specifications only. Further analysis for a 
transmission line of particular specification can be made 
by similar method as per requirement. Moreover, the 'K' 
valuemay be determined in every specification to plant 
the taller trees and trees with no height restriction (NHR). 
The 'V'-type string is more suitable in terms of available 
horizontal space for taller dwarf plants.

 The gabion plantation is most suitable for the 
protection of plantation in RoW. Since, transmission 
lines pass through the forests, the cattle proof trench and 
barbed wire fencing may not be suitable in places where 
forest is located on both sides of transmission lines.

Natural perennial dwarf species, their distribution 
and propagation techniques

 Literature survey revealed that a large number of 
dwarf species including herbs, shrubs, climbers, lianas, 
dwarf trees are naturally growing in forests of various 
eco-classes. However, the propagation techniques of 
most of such plants have not been documented so far. 
The compilation of the available propagation/nursery 
techniques of various species (including herbs, shrubs, 
and trees) has generated another database of more than 
800 species. However, the vertical height of the plants 
should be in accordance with the existing guidelines for 
safety purpose. Further, the plantation of only perennial 
species can be suitable for the monitoring purpose. 
Therefore, in present article, only reference of 
propagation/nursery techniques of dwarf species of only 
a particular height range is given. However, the 
propagation techniques of only few perennial dwarf 
species have been worked outfor in field/nursery. After 
extensive survey of literature, a list of 200 perennial 
dwarf species and climbers along with their distribution 
and few local names in various languages has been 

Map 1: Forest Types of India
(Source: Champion and Seth, 1968)

(References/labels are re-typed for visibility purpose only) 

(The distribution of forests of various eco-classes for calculation of NPV under Forest (Conservation) Act, 
1980 can be located in this map).

 REFERENCES:
       SOUTHERN LIMIT OF SAL  
       NORTHERN LIMIT OF SAL  

GROUP NO.  
1. TROPICAL WET EVERGREEN FOREST 
2. TROPICAL SEMI EVERGREEN FOREST 
3. TROPICAL MOIST DECIDUOUS FOREST 
4. LITTORAL AND SWAMP FOREST 

5. TROPICAL DRY DECIDUOUS FOREST 

6. TROPICAL THORN FOREST 

7. TROPICAL DRY EVERGHREEN FOREST 
8. SUBTROPICAL BROADLEAVED HILL FOREST 

9. SUBTROPICAL PINE FOREST 

10. SUBTROPICAL DRY EVERGREEN FOREST 

11. MONTANE WET TEMPERATE FOREST  
12. HIMALAYAN MOIST TEMPERATE FOREST  

13. HIMALAYAN DRY TEMPERATE FOREST  

14. 15. 16. SUBTROPICAL AND ALPINE FOREST 

For RoW width in even number :

Number of Plant rows = (With rows at 2m. spacing)RoW width
2

For RoW width in odd number :

Number of Plant rows = 
(With any two rows at 1m. and 
all other rows at 2m. spacing)

(RoW width + 3)
2

+ 1

Fig. 3 : Calculation of height (T) of taller dwarf tree
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species are dwarf, the spacing may be confined to 2×2 
2m  and approximate 2500 plants per ha. may be planted. 

Similarly, the dwarf plants of various appropriate heights 
may be used in various rows in a planned way. The dwarf 
plants with relatively more average height may be 
planted near the edge of RoW than those of below the 
conductors. Similarly, perennial climber and liana may 
also be planted at appropriate places. By this differential 
height plantation method, the dwarf plants of different 
height may be adjusted and a form of mini-stratification 
canbe created. The number of rows can be calculated as 
follows:

 The height of relatively taller dwarf plants can be 
calculated (Fig. 3) by taking the clearance between 
lowest conductor and trees (Table 1 and Table 5) as 
hypotenuse (M) for the trees to be planted outside the 
width clearance. The available horizontal space of 
relatively taller dwarf plants ('K' value in Table 6) may be 
taken as base of the triangle. The height of the triangle 
and height of taller dwarf tree ('T' value) can be 
calculated as follows:



 The maximum height of dwarf trees in RoW  
has been calculated for transmission lines of few 
specifications (Table 5). The maximum height ('T' value) 
of taller dwarf plants to be planted at or near the both 
edges of RoW has also been calculated and presented 
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number of plant rows in RoW and average height of 
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reveal that transmission lines with V-string are found to 
be better because they provide better vertical space and 
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type and string type etc. and it is not possible to find data 
for every specification. Therefore, the analysis of vertical 
and horizontal space available for plants is conducted in 
21 specifications only. Further analysis for a 
transmission line of particular specification can be made 
by similar method as per requirement. Moreover, the 'K' 
valuemay be determined in every specification to plant 
the taller trees and trees with no height restriction (NHR). 
The 'V'-type string is more suitable in terms of available 
horizontal space for taller dwarf plants.

 The gabion plantation is most suitable for the 
protection of plantation in RoW. Since, transmission 
lines pass through the forests, the cattle proof trench and 
barbed wire fencing may not be suitable in places where 
forest is located on both sides of transmission lines.

Natural perennial dwarf species, their distribution 
and propagation techniques

 Literature survey revealed that a large number of 
dwarf species including herbs, shrubs, climbers, lianas, 
dwarf trees are naturally growing in forests of various 
eco-classes. However, the propagation techniques of 
most of such plants have not been documented so far. 
The compilation of the available propagation/nursery 
techniques of various species (including herbs, shrubs, 
and trees) has generated another database of more than 
800 species. However, the vertical height of the plants 
should be in accordance with the existing guidelines for 
safety purpose. Further, the plantation of only perennial 
species can be suitable for the monitoring purpose. 
Therefore, in present article, only reference of 
propagation/nursery techniques of dwarf species of only 
a particular height range is given. However, the 
propagation techniques of only few perennial dwarf 
species have been worked outfor in field/nursery. After 
extensive survey of literature, a list of 200 perennial 
dwarf species and climbers along with their distribution 
and few local names in various languages has been 
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(References/labels are re-typed for visibility purpose only) 

(The distribution of forests of various eco-classes for calculation of NPV under Forest (Conservation) Act, 
1980 can be located in this map).
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(RoW width + 3)
2

+ 1

Fig. 3 : Calculation of height (T) of taller dwarf tree

246

[February

247

2023] Connecting the fragmented forests by the opportunity of vertical dual land use (Plantation of dwarf species, ...

species are dwarf, the spacing may be confined to 2×2 
2m  and approximate 2500 plants per ha. may be planted. 

Similarly, the dwarf plants of various appropriate heights 
may be used in various rows in a planned way. The dwarf 
plants with relatively more average height may be 
planted near the edge of RoW than those of below the 
conductors. Similarly, perennial climber and liana may 
also be planted at appropriate places. By this differential 
height plantation method, the dwarf plants of different 
height may be adjusted and a form of mini-stratification 
canbe created. The number of rows can be calculated as 
follows:

 The height of relatively taller dwarf plants can be 
calculated (Fig. 3) by taking the clearance between 
lowest conductor and trees (Table 1 and Table 5) as 
hypotenuse (M) for the trees to be planted outside the 
width clearance. The available horizontal space of 
relatively taller dwarf plants ('K' value in Table 6) may be 
taken as base of the triangle. The height of the triangle 
and height of taller dwarf tree ('T' value) can be 
calculated as follows:



Table 7 : Maximum height of Plant in proposed plantation models in transmission lines of different voltage level

Voltage 

and

 

Config.

 

String 

Type

 

RoW

(m.)

 

Number of Plants rows

1

 

2

 

3

 

4
rd

 

to 

8
th

 

9 10 11 12 13 14 15 16 17 18 19 -

66kV

 

(as per 

table-6)

 

I-String

 
 

18

 

2.62

 

2.1

 

2.1 2.1 2.1 2.62 - - - - - - - - -

V-String

 

3.73

 

2.22 2.1 2.1 2.22 3.73 - - - - - - - -

Tension

 

2.68 2.1 2.1 2.1 2.1 2.68 - - - - - - - - -

110kV

 

(as per 

table-6)

I-String

 

22

 

2.76

 

2.4

 

2.4 2.4 2.4 2.4 2.4 2.76 - - - - - - -

V-String

 

3.68

 

2.49

 

2.4 2.4 2.4 2.4 2.49 3.68 - - - - - - -

Tension 2.76 2.4 2.4 2.4 2.4 2.4 2.4 2.76 - - - - - - -

132kV 

(as per 

table-6)

I-String

27

3.84 2.32 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.32 3.84 - - - -

V-String NHR 3.45 2.23 2.1 2.1 2.1 2.1 2.1 2.23 3.45 NHR - - - -

Tension 3.7 2.28 2.1 2.1 2.1 2.1 2.1 2.1 2.1 2.28 3.7 - - - -

220kV 

(as per 

table-6)

I-String

35

3.51 2.51 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.51 3.51

V-String NHR 3.51 2.51 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.51 3.51 NHR

Tension 3.80 2.59 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.59 3.80

* NHR = No Height Restriction

Note: It is practically not possible to restrict tree ht. in fraction of m. or cm. Thus, species of suitable height should be selected.

M
a
x
im

u
m

 H
e
ig

h
t o

f P
la

n
ts

 (m
.)

Voltage 
and  

Config.
 

String 
Type  

RoW 
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Number of Plants rows

1  2  3  
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to 
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22 23 24 25 26
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to 
31

st
32 33 34 35 -

400kV 
(as per 
table-6)

 

I-String
 46

 

3.48
 

3.3
 

3.3
 

3.3 3.3 3.3 3.48 - - - - - - -
V-String

 
6.51

 
4.19

 
3.39

 
3.3 3.39 4.19 6.51 - - - - - - -

Tension

 

4.19

 

3.39

 

3.3

 

3.3 3.3 3.39 4.19 - - - - - - -

765kVS/C
(as per 
table-6)

I-String

64

3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 - -
V-String 4.14 3.37 3.10 3.1 3.1 3.1 3.1 3.1 3.1 3.10 3.37 4.14 - -
Tension 4.49 3.55 3.14 3.1 3.1 3.1 3.1 3.1 3.1 3.14 3.55 4.49 - -

765kV 
(as per 
table-6)

I-String
67

3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1
V-String 5.05 3.85 3.24 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.24 3.85 5.05
Tension 4.83 3.73 3.19 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.1 3.19 3.73 4.83
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Fig. 4 : Dwarf Species Plantation Model in Row of 110 kV Transmission Line with Vertical config. &  I-String

  1. Minimum clearances & max. tree height as per guidelines. However, tower height may be optimized to plant taller trees.
  2. It is practically not possible to restrict tree height in fraction of m. or cm. Thus, species of suitable height should be selected.

Fig. 5 : Dwarf Species Plantation Model in Row of 110 kV Transmission Line with Vertical config. &  V-String

  1. Minimum clearances & max. tree height as per guidelines. However, tower height may be optimized to plant taller trees.
  2. It is practically not possible to restrict tree height in fraction of m. or cm. Thus, species of suitable height should be selected.

Fig. 6 : Dwarf Species Plantation Model in Row of 132 kV Transmission Line with Vertical config. &  V-String

  1. Minimum clearances & max. tree height as per guidelines. However, tower height may be optimized to plant taller trees.
  2. It is practically not possible to restrict tree height in fraction of m. or cm. Thus, species of suitable height should be selected.
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V-String NHR 3.45 2.23 2.1 2.1 2.1 2.1 2.1 2.23 3.45 NHR - - - -
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I-String

35
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V-String NHR 3.51 2.51 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.51 3.51 NHR

Tension 3.80 2.59 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.4 2.59 3.80

* NHR = No Height Restriction

Note: It is practically not possible to restrict tree ht. in fraction of m. or cm. Thus, species of suitable height should be selected.
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Fig. 4 : Dwarf Species Plantation Model in Row of 110 kV Transmission Line with Vertical config. &  I-String

  1. Minimum clearances & max. tree height as per guidelines. However, tower height may be optimized to plant taller trees.
  2. It is practically not possible to restrict tree height in fraction of m. or cm. Thus, species of suitable height should be selected.

Fig. 5 : Dwarf Species Plantation Model in Row of 110 kV Transmission Line with Vertical config. &  V-String

  1. Minimum clearances & max. tree height as per guidelines. However, tower height may be optimized to plant taller trees.
  2. It is practically not possible to restrict tree height in fraction of m. or cm. Thus, species of suitable height should be selected.

Fig. 6 : Dwarf Species Plantation Model in Row of 132 kV Transmission Line with Vertical config. &  V-String

  1. Minimum clearances & max. tree height as per guidelines. However, tower height may be optimized to plant taller trees.
  2. It is practically not possible to restrict tree height in fraction of m. or cm. Thus, species of suitable height should be selected.
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Fig. 7 : Dwarf Species Plantation Model in Row of 400 kV Transmission Line with Vertical config. &  V-String

  1. Minimum clearances & max. tree height as per guidelines. However, tower height may be optimized to plant taller trees.
  2. It is practically not possible to restrict tree height in fraction of m. or cm. Thus, species of suitable height should be selected.

prepared and given in Table 8 along with their 
propagation method (for India) in field/nursery. Most of 
these species are of medicinally important and are 
widely recognized for therapeutic uses.

Miscellaneous and summary of recommendations

 In India, the land use planning is very important 
specially in view of the scarcity of per capita land. The 
transmission lines are also very essential to meet the 
power needs of developmental activities in growing 
economy of country. The transmission lines are linear 
structures and in spite of the requirement of limited forest 
land, they have a significant role in fragmentation of 
large stretch of forests. Also, transmission lines are 
providing a unique opportunity of dual land use i.e. 
differentiating the vertical space for vegetation cover as 
well as transmission line for developmental needs on the 
same land. Therefore, careful and informed planning of 
dwarf species plantation in RoW of transmission lines is 
needed to ensure the good vegetation cover in RoW 
which is otherwise blank/with degraded vegetation. 
More than 15,000 ha. of forest land has been diverted for 
the transmission lines between 2014-2022. A good 
plantation of dwarf species in RoW will also be important 
in terms of increase in forest cover along with the 
conservation and propagation of otherwise less focused 
indigenous species. The main recommendations of 
present study for better plantation of dwarf species in 

RoW are listed in the Box 6.

Box 6:Summary of Recommendations

1. Proper planning of dwarf species plantation including
 a. species selection (perennial dwarf plants of 

specific ht.)
 b. preparation of model estimate with plantation 

procedure
 c. nursery protocol for dwarf species (not 

trees/herbs)
2. Assessment of available vertical and horizontal space 

for plants by the proposed method.
3. Use of V- type string in design of transmission lines.
4. Planting taller spp. at or near the edge of RoW by 

determining 'K' value and 'T' value by the proposed 
method.

5. Estimate /levy calculation for dwarf species (not 
tree/herbs).

6. Protection by gabion instead of barbed wire/trench in 
forests.

7. Since dwarf plants are to be planted, the scheme of 
2500 plants per ha. at 2m X 2m spacing should be 
prepared instead of usual CA scheme of 1000 or 1100 
plants per ha.

8. Further research on tower height optimization for taller 
plants and propagation techniques of dwarf plants.

9. Avoid common errors as listed in the Box- 4.
10. Accountability of User Agency in implementation 

phase also.

Table 8 : Perennial Dwarf species, their distribution, local names and propagation techniques
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Fig. 7 : Dwarf Species Plantation Model in Row of 400 kV Transmission Line with Vertical config. &  V-String

  1. Minimum clearances & max. tree height as per guidelines. However, tower height may be optimized to plant taller trees.
  2. It is practically not possible to restrict tree height in fraction of m. or cm. Thus, species of suitable height should be selected.

prepared and given in Table 8 along with their 
propagation method (for India) in field/nursery. Most of 
these species are of medicinally important and are 
widely recognized for therapeutic uses.

Miscellaneous and summary of recommendations

 In India, the land use planning is very important 
specially in view of the scarcity of per capita land. The 
transmission lines are also very essential to meet the 
power needs of developmental activities in growing 
economy of country. The transmission lines are linear 
structures and in spite of the requirement of limited forest 
land, they have a significant role in fragmentation of 
large stretch of forests. Also, transmission lines are 
providing a unique opportunity of dual land use i.e. 
differentiating the vertical space for vegetation cover as 
well as transmission line for developmental needs on the 
same land. Therefore, careful and informed planning of 
dwarf species plantation in RoW of transmission lines is 
needed to ensure the good vegetation cover in RoW 
which is otherwise blank/with degraded vegetation. 
More than 15,000 ha. of forest land has been diverted for 
the transmission lines between 2014-2022. A good 
plantation of dwarf species in RoW will also be important 
in terms of increase in forest cover along with the 
conservation and propagation of otherwise less focused 
indigenous species. The main recommendations of 
present study for better plantation of dwarf species in 

RoW are listed in the Box 6.

Box 6:Summary of Recommendations

1. Proper planning of dwarf species plantation including
 a. species selection (perennial dwarf plants of 

specific ht.)
 b. preparation of model estimate with plantation 

procedure
 c. nursery protocol for dwarf species (not 

trees/herbs)
2. Assessment of available vertical and horizontal space 

for plants by the proposed method.
3. Use of V- type string in design of transmission lines.
4. Planting taller spp. at or near the edge of RoW by 

determining 'K' value and 'T' value by the proposed 
method.

5. Estimate /levy calculation for dwarf species (not 
tree/herbs).

6. Protection by gabion instead of barbed wire/trench in 
forests.

7. Since dwarf plants are to be planted, the scheme of 
2500 plants per ha. at 2m X 2m spacing should be 
prepared instead of usual CA scheme of 1000 or 1100 
plants per ha.

8. Further research on tower height optimization for taller 
plants and propagation techniques of dwarf plants.

9. Avoid common errors as listed in the Box- 4.
10. Accountability of User Agency in implementation 

phase also.

Table 8 : Perennial Dwarf species, their distribution, local names and propagation techniques
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Abbreviations and online resources mentioned in Table 8:

AMPSLC:http://www.instituteofayurveda.org, AP: Andhra Pradesh, AR: Arunachal Pradesh, A&N: Andaman & Nicobar, BH: Bihar, C.: Central, CG: 
Chhattisgarh, DL: Delhi, E.: East or Eastern, FBI: Flora of British India, EFI or EFI-BSI: efloraindia.bsi.gov.in, EFP or EFO: efloras.org, FOI: 
flowersofindia.net, FPI:http://flora-peninsula-indica.ces.iisc.ac.in, FRLHT: envis.frlht.org, FUGP: Flora of Upper Gangetic Plain and of Adjacent 
Siwalik and Sub-Himalayan tract, GA: Goa, GJ: Gujarat, HP: Himachal Pradesh, HR: Haryana, ITB: Indian Trees by Brandis, J&K: Jammu & 
Kashmir, JAH: Janaki Ammal Herbarium, (CSIR-IIIM) Accession No. 2354; JH: Jharkhand, KA: Karnataka, KL: Kerala, KPI: http://keralaplants.in, 
L.N.: Local Name, MBG:https://www.missouribotanicalgarden.org, MH: Maharashtra, ML: Meghalaya, MN: Manipur, MZ: Mizoram, MP: Madhya 
Pradseh, N.: North or Northern, NBRIENVIS:http://www.nbrienvis.nic.in, NE: North-Eastern, NG: Nagaland, NMPB: National Medicinal Plant Board 
(https://nmpb.nic.in), NPARKS:https://www.nparks.gov.sg, OD: Odisha, PAC: https://www.planetayurveda.com, PB: Punjab, Penins.: 
Peninsula,PFAF: https://pfaf.org,POWO: https://powo.science.kew.org, Prov.: Provinces, RJ: Rajasthan, S.: South or Southern, SK: Sikkim, TN: 
Tamil Nadu, TR: Tripura, TS: Telangana, TSO: treesandshrubsonline.org, UK: Uttarakhand, UP: Uttar Pradesh, W.: West or Western,WB: West 
Bengal, Web.: Website

Åèok/Z j nkgs j s Hkfw e mi;kxs  l s fo[kf.Mr ouk a s dk s tkMs u+  s dk volj

(ou laj{k.k vf/fu;e] 1980 ds vUrxZr fo|qr ikjs"k.k 
ykbuksa ds ekxZ esa orZeku vfuok;Z 'krZ ds vuqikyu gsrq ckSuh 

iztkfr;ksa] vf/ekur% vkS"k/h; ikS/ksa dk jksi.k)

fou; dkUr feJk

Lkkjka'k

izd`fr ,oa izkd`frd lalk/uksa ds laj{k.k ds fy, Hkkjr esa ,d lqn`<+ 
oS/kfud ra=k miyC/ gSA fo|qr ikjs"k.k ykbuksa ds ekxZ (vkjvksMCY;w) esa 
ckSuh iztkfr;ksa (vf/kekur% vkS"k/h; ikS/kksa) dk jksi.k ou (laj{k.k) 
vf/fu;e] 1980] ds rgr ou Hkwfe vi;kstu ifj;kstukvksa ds pj.k&I 
vuqeksnu esa yxkbZ tkus okyh ,d vuwBh 'krZ gSA ;g fofHkUu mi;ksxksa ds 
fy, Hkwfe ds Åij vofLFkr LFkku ds Å/okZ/j nksgjs Hkwfe mi;ksx dk 
,d vuwBk volj iznku djrk gSA gkykafd] bl fLFkfr ds izHkkoh 
vuqikyu ds fy, miyC/ Å/okZ/j LFkku dk vkadyu vkSj bl lhfer 
ÅèokZ/j LFkku ds fy, mi;qDr isM+ iztkfr;ksa dk p;u egRoiw.kZ gSA 
orZeku vè;;u esa] Hkkjr ds fofHkUu jkT;ksa@dsUnz 'kkflr izns'kksa esa fo|qr 
ikjs"k.k ykbuksa (de ls de pj.k&I vuqeksnu izkIr izLrkokasa) ds fy, ou 
Hkwfe vi;kstu dh dqy 1080 Ikfj;kstukvksa (15-07-2014 ls 18-06-
2022] 10%00 cts vijkg~u rd] tks ifjos'k iksVZy ij miyC/ gS) dk 
fo'ys"k.k fd;k x;k gSA lqj{kk] iztkfr;ksa ds p;u] izkDdyu] o`{kkjksi.k 
dh ykxr] ikS/ksa ds chp dh nwjh] ikni tyok;q {ks=k vkSj oUkLifr ds 
izdkj vkfn igyqvksa lfgr bu ifj;kstukvksa esa ckSuh iztkfr;ksa 
(vf/ekur% vkS"k/h; ikS/ksa) ds jksi.k dh orZeku fØ;kUo;u fof/ dh 
leh{kk dh xbZA fofHkUu oksYVst Lrjksa dh fo|qr ikjs"k.k ykbuksa ds dqy 21 
fofHkUu la;kstuksa esa miyC/ ÅèokZ/j vkSj {kSfrt LFkku dk fo'ys"k.k 
fd;k x;kA ̂ oh* izdkj dh fLVaªx vis{kkd`r vf/d yEckbZ ds ckSus ikS/ksa 
dks le;ksftr djus ds fy, vf/d mi;qDr ikbZ xbZ gSA Hkkjr ds fofHkUu 
ikni tyok;q {ks=kksa dh 200 cgqo"khZ; ckSuh iztkfr;ksa dh lwph muds 
forj.k vkSj mUgsa mxkus dh miyC/ rduhdksa ds lkFk nh xbZ gSA ou 
(laj{k.k) vf/fu;e] 1980 ds vUrxZr bl 'krZ ds izHkkoh fØ;kUo;u 
,oa oUkksa ds fo[kaMu dh jksdFkke ds mn~ns'; ,dek=k mís'; ls vis{kkd`r 
vf/d yEckbZ (Vh&oSY;w) ds ckSus ikS/ksa ds fy, ÅèokZ/kj vkSj {kSfrt 
LFkku (ds&oSY;w) dh x.kuk dh fof/ vkSj o`{kkjksi.k esas fofHkUu ÅpkabZ ds 
ikS/ksa ds jksi.k dk ekWMYk izLrkfor fd;k x;k gSA
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Abbreviations and online resources mentioned in Table 8:

AMPSLC:http://www.instituteofayurveda.org, AP: Andhra Pradesh, AR: Arunachal Pradesh, A&N: Andaman & Nicobar, BH: Bihar, C.: Central, CG: 
Chhattisgarh, DL: Delhi, E.: East or Eastern, FBI: Flora of British India, EFI or EFI-BSI: efloraindia.bsi.gov.in, EFP or EFO: efloras.org, FOI: 
flowersofindia.net, FPI:http://flora-peninsula-indica.ces.iisc.ac.in, FRLHT: envis.frlht.org, FUGP: Flora of Upper Gangetic Plain and of Adjacent 
Siwalik and Sub-Himalayan tract, GA: Goa, GJ: Gujarat, HP: Himachal Pradesh, HR: Haryana, ITB: Indian Trees by Brandis, J&K: Jammu & 
Kashmir, JAH: Janaki Ammal Herbarium, (CSIR-IIIM) Accession No. 2354; JH: Jharkhand, KA: Karnataka, KL: Kerala, KPI: http://keralaplants.in, 
L.N.: Local Name, MBG:https://www.missouribotanicalgarden.org, MH: Maharashtra, ML: Meghalaya, MN: Manipur, MZ: Mizoram, MP: Madhya 
Pradseh, N.: North or Northern, NBRIENVIS:http://www.nbrienvis.nic.in, NE: North-Eastern, NG: Nagaland, NMPB: National Medicinal Plant Board 
(https://nmpb.nic.in), NPARKS:https://www.nparks.gov.sg, OD: Odisha, PAC: https://www.planetayurveda.com, PB: Punjab, Penins.: 
Peninsula,PFAF: https://pfaf.org,POWO: https://powo.science.kew.org, Prov.: Provinces, RJ: Rajasthan, S.: South or Southern, SK: Sikkim, TN: 
Tamil Nadu, TR: Tripura, TS: Telangana, TSO: treesandshrubsonline.org, UK: Uttarakhand, UP: Uttar Pradesh, W.: West or Western,WB: West 
Bengal, Web.: Website

Åèok/Z j nkgs j s Hkfw e mi;kxs  l s fo[kf.Mr ouk a s dk s tkMs u+  s dk volj

(ou laj{k.k vf/fu;e] 1980 ds vUrxZr fo|qr ikjs"k.k 
ykbuksa ds ekxZ esa orZeku vfuok;Z 'krZ ds vuqikyu gsrq ckSuh 

iztkfr;ksa] vf/ekur% vkS"k/h; ikS/ksa dk jksi.k)

fou; dkUr feJk

Lkkjka'k

izd`fr ,oa izkd`frd lalk/uksa ds laj{k.k ds fy, Hkkjr esa ,d lqn`<+ 
oS/kfud ra=k miyC/ gSA fo|qr ikjs"k.k ykbuksa ds ekxZ (vkjvksMCY;w) esa 
ckSuh iztkfr;ksa (vf/kekur% vkS"k/h; ikS/kksa) dk jksi.k ou (laj{k.k) 
vf/fu;e] 1980] ds rgr ou Hkwfe vi;kstu ifj;kstukvksa ds pj.k&I 
vuqeksnu esa yxkbZ tkus okyh ,d vuwBh 'krZ gSA ;g fofHkUu mi;ksxksa ds 
fy, Hkwfe ds Åij vofLFkr LFkku ds Å/okZ/j nksgjs Hkwfe mi;ksx dk 
,d vuwBk volj iznku djrk gSA gkykafd] bl fLFkfr ds izHkkoh 
vuqikyu ds fy, miyC/ Å/okZ/j LFkku dk vkadyu vkSj bl lhfer 
ÅèokZ/j LFkku ds fy, mi;qDr isM+ iztkfr;ksa dk p;u egRoiw.kZ gSA 
orZeku vè;;u esa] Hkkjr ds fofHkUu jkT;ksa@dsUnz 'kkflr izns'kksa esa fo|qr 
ikjs"k.k ykbuksa (de ls de pj.k&I vuqeksnu izkIr izLrkokasa) ds fy, ou 
Hkwfe vi;kstu dh dqy 1080 Ikfj;kstukvksa (15-07-2014 ls 18-06-
2022] 10%00 cts vijkg~u rd] tks ifjos'k iksVZy ij miyC/ gS) dk 
fo'ys"k.k fd;k x;k gSA lqj{kk] iztkfr;ksa ds p;u] izkDdyu] o`{kkjksi.k 
dh ykxr] ikS/ksa ds chp dh nwjh] ikni tyok;q {ks=k vkSj oUkLifr ds 
izdkj vkfn igyqvksa lfgr bu ifj;kstukvksa esa ckSuh iztkfr;ksa 
(vf/ekur% vkS"k/h; ikS/ksa) ds jksi.k dh orZeku fØ;kUo;u fof/ dh 
leh{kk dh xbZA fofHkUu oksYVst Lrjksa dh fo|qr ikjs"k.k ykbuksa ds dqy 21 
fofHkUu la;kstuksa esa miyC/ ÅèokZ/j vkSj {kSfrt LFkku dk fo'ys"k.k 
fd;k x;kA ̂ oh* izdkj dh fLVaªx vis{kkd`r vf/d yEckbZ ds ckSus ikS/ksa 
dks le;ksftr djus ds fy, vf/d mi;qDr ikbZ xbZ gSA Hkkjr ds fofHkUu 
ikni tyok;q {ks=kksa dh 200 cgqo"khZ; ckSuh iztkfr;ksa dh lwph muds 
forj.k vkSj mUgsa mxkus dh miyC/ rduhdksa ds lkFk nh xbZ gSA ou 
(laj{k.k) vf/fu;e] 1980 ds vUrxZr bl 'krZ ds izHkkoh fØ;kUo;u 
,oa oUkksa ds fo[kaMu dh jksdFkke ds mn~ns'; ,dek=k mís'; ls vis{kkd`r 
vf/d yEckbZ (Vh&oSY;w) ds ckSus ikS/ksa ds fy, ÅèokZ/kj vkSj {kSfrt 
LFkku (ds&oSY;w) dh x.kuk dh fof/ vkSj o`{kkjksi.k esas fofHkUu ÅpkabZ ds 
ikS/ksa ds jksi.k dk ekWMYk izLrkfor fd;k x;k gSA
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