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Abstract 

The present study was conducted to evaluate the current status, population density and availability of Dactylorhiza hatagirea 

in different microhabitat. This work also focused on the threat and conservation status. The population density of Dactylorhiza 

hatagirea was ranged from 0.2 - 0.9 ind/m2. According to the microhabitats, the density of Dactylorhiza hatagirea was varied 

in the present study sites. In the open grass land habitats the highest recorded density was (0.9 ind/m2) whereas disturb/ waste 

land was contained least density (0.2 ind/m2). A total of 58 plant species belonging to 51 genera and 31 families were recorded 

from the different microhabitats. We found that, the least density of Dactylorhiza hatagirea, because of some major factors 

like over exploitation for mainly local uses and trade, unsustainable grazing and trampling as well as the higher density of 

weedy and invasive species in the present study area. 
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1. Introduction 

A significant proportion of the Himalayan flora has 

medicinal value, and the region is recognized as the global 

hub of medicinal plants. Dactylorhiza hatagirea (D. Don) 

Soo is one of the high valued medicinal orchids widely used 

in Ayurveda. Dactylorhiza hatagirea commonly known as 

Hathajadi or Salampanja, occurred throughout the Himalaya 

region and extended from 2800 m- 3900m asl elevation. D. 

hatagirea belongs to the orchid family Orchidaceae, a 

family of monocots which is morphologically diversified. 

Orchidaceae is considered to be the second largest flowering 

plant family after Asteraceae. Tuber of D. hatagirea is used 

in traditional medicine in various parts of the Himalaya for 

its aphrodisiac properties and sexual stimulant [1, 2]. Root 

powder helps to prevent wound bleeding [3]. The tuber is 

also used extensively for fever, cough, and bone fractures [4]. 

In last two decade, the natural resource over- extraction, 

economic pressure, inadequate forest management policies, 

insufficient knowledge and improper legislative initiatives 

on the sustainable use of biological resources have been 

increased [5, 6] that led to deterioration of biodiversity [7]. 

Species with habitat specificity and a small range of 

microhabitats are at higher risk of extinction than those with 

a wide variety of habitats [8, 9]. The occurrence and 

distribution ranges of orchids have declined rapidly in 

recent years [10]. Presently, the demands of Dactylorhiza 

hatagirea has been increased in international market lead to 

illegal harvesting, overexploitation, thereby reducing plant 

population in their microhabitats in the study area. The 

species is therefore threatened, and various anthropogenic 

influences are currently confining the species to small, 

isolated populations. To highlight these critical issues this 

present study is aim to (i) assess the current status and 

threats to Dactylorhiza populations, (ii) identify its 

microhabitat characteristics and presence of associate 

species, and (iii) develop recommendations for its 

conservation and management strategies. 

 

2. Materials and methods 

The present study conducted from May 2018-2019 in 

Pindari valley, Bageshwar district in Uttarakhand, Western 

Himalaya. The total area of the valley is 339.39 km2 at 

latitude 30° 15’ N and longitudes 79° 13’ to 80° 02’ E. We 

conducted intensive field surveys with elevations from 

3000-3500m asl in different parts of the valley. 

Phytosociological data for herbs were quantitatively 

analyzed in five microhabitats viz., open grass lands, moist / 

marshy, alpine meadows, rocky slopes and disturb/ waste 

lands habitat have been selected. In each plot, the density of 

Dactylorhiza hatagirea was determined by using 20 random 

quadrats. Within each quadrat, we noted the microhabitat 

inhabited by Dactylorhiza and mentioned the individuals of 

associated species. Density, frequency and abundance data 

were analyzed [11, 12]. 

 

3. Results and discussion 

3.1. Density of Dactylorhiza hatagirea 

The population of D. hatagirea was observed between the 

3000-3500 m asl elevation. A total of 58 plant species 

belonging to 51 genera and 31 families were recorded from 

the different microhabitat (Table 1). In this, a total of five 

microhabitats were indentified for D. hatagirea. The open 

grass lands habitat recorded highest density was (0.9 ind/m2) 

followed by moist/marshy (0.6 ind/m2), while, in the 

disturb/waste lands the recorded least density was (0.2 

ind/m2) (Table 2). The reason of least density of D. 

hatagirea, it is because of the higher density of weedy and 

invasive species viz., Impatiens sulcata and Polygonum 
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polystachyum found in disturb habitat [13]. Additionally, 

most of the associated species found in the open grass land 

habitat (45%), followed by moist / marshy (36%), alpine 

meadows (29%), rocky slopes (22%) and least found in 

disturb/ waste lands (21%). 

 

Table 1: List of plant species with their average density found in different microhabitats of the study area. 
 

S.N. Total Species Family 
Average density 

(ind/m2) 

1.  Allium humile Amaryllidaceae 0.30 

2.  Anaphalis nubigena Asteraceae 0.60 

3.  Anemone tetrasepala Ranunculaceae 0.45 

4.  Anemone vitifolia Ranunculaceae 0.20 

5.  Angelica glauca Apiaceae 0.30 

6.  Aquilegia pubiflora Ranunculaceae 0.10 

7.  Arisaema propinquum Araceae 0.20 

8.  Arnebia benthamii Boraginaceae 0.30 

9.  Bergenia stracheyi Saxifragaceae 0.20 

10.  Caltha palustris Ranunculaceae 0.60 

11.  Carex nivalis Cyperaceae 0.60 

12.  Corydalis cashmeriana Papaveraceae 0.40 

13.  Corydalis meifolia Papaveraceae 0.40 

14.  Cremanthodium arnicoides Asteraceae 0.20 

15.  Cynoglossum glochidiatum Boraginaceae 0.30 

16.  Dactylorhiza hatagirea Orchidaceae 0.50 

17.  Danthonia cachemyriana Poaceae 0.27 

18.  Epilobium latifolium Onagraceae 0.30 

19.  Fragaria nubicola Rosaceae 0.70 

20.  Galium aparine Rubiaceae 0.50 

21.  Geranium wallichianum Geraniaceae 0.77 

22.  Hackelia uncinata Boraginaceae 0.47 

23.  Impatiens sulcata Balsaminaceae 1.17 

24.  Iris kumaonensis Iridaceae 0.25 

25.  Juncus himalensis Juncaceae 0.30 

26.  Kobresia royleana Cyperaceae 0.40 

27.  Ligularia amplexicaulis Asteraceae 0.30 

28.  Lilium oxypetalum Liliaceae 0.35 

29.  Maianthemum purpureum Asparagaceae 0.60 

30.  Meconopsis aculeata Papaveraceae 0.20 

31.  Morina longifolia Caprifoliaceae 0.20 

32.  Nardostachys jatamansi Caprifoliaceae 0.20 

33.  Origanum vulgare Lamiaceae 0.53 

34.  Pedicularis oederi Orobanchaceae 0.20 

35.  Phleum alpinum Poaceae 0.90 

36.  Phlomis bracteosa Lamiaceae 0.90 

37.  Polygonatum verticillatum Asparagaceae 0.40 

38.  Polygonum affine Polygonaceae 0.75 

39.  Polygonum amplexicaule Polygonaceae 0.70 

40.  Polygonum polystachyum Polygonaceae 1.40 

41.  Potentilla argyrophylla Rosaceae 0.75 

42.  Potentilla atrosanguinea Rosaceae 0.20 

43.  Potentilla microphylla Rosaceae 0.20 

44.  Primula denticulata Primulaceae 0.20 

45.  Primula reidii Primulaceae 0.20 

46.  Prunella vulgaris Lamiaceae 0.80 

47.  Rhodiola wallichiana Crassulaceae 0.20 

48.  Roscoea procera Zingiberaceae 0.20 

49.  Rumex nepalensis Polygonaceae 0.73 

50.  Selinum wallichianum Apiaceae 0.30 

51.  Sibbaldia purpurea Rosaceae 0.20 

52.  Swertia chirayita Gentianaceae 0.15 

53.  Taraxacum officinale Asteraceae 0.30 

54.  Thymus linearis Lamiaceae 0.30 

55.  Trachydium roylei Apiaceae 0.50 

56.  Urtica dioica Urticaceae 0.50 

57.  Veronica cana Plantaginaceae 0.20 

58.  Viola biflora Violaceae 0.25 
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Table 2: Density of Dactylorhiza hatagirea in different 

microhabitats 
 

Microhabitat Associated species (%) Density (Ind/m2) 

Open grass lands 45 0.9 

Moist / marshy 36 0.6 

Alpine meadows 29 0.5 

Rocky slopes 22 0.3 

Disturb/ waste lands 21 0.2 

 

 
 

Fig 2: A plant of Dactylorhiza hatagirea 

 

4. Discussion 

Dactylorhiza hatagirea has exhibited highest density in the 

open grass lands in alpine region. Species with restricted 

habitat have higher potential for extinction than species with 

wide habitat range [14]. The density of D. hatagirea is very 

low ranged from 0.2 - 0.9 ind/m2 in microhabitats which 

was similar to the earlier reported density of D. hatagirea, 

i.e., 0.2 ind/m2.[15,16] The earlier study showed that the 

population of D. hatagirea is declining from its natural 

habitat because of different levels of disturbance, the 

destruction of the number of economically important plants 

in alpine meadows begins to deteriorate [17]. In addition, 

cattle trampling and grazing have also been reported as a 

significant factor in the loss of its population in natural 

habitat. Some other studies have been described the over-

collection and grazing pressure, trampling, mainly 

responsible for low density and persistent decline of the 

plant population in higher altitudes [2, 18, 19]. Likewise [20], 

also reported that irregular extraction and increasing 

unsustainable grazing pressure were primarily responsible 

for reducing population of D. hatagirea in the Central 

Himalaya. In the present study area the similar high grazing 

pressure was observed. In addition, it is reported that over 

extraction and habitat loss is over the years led to the 

decline of highly valued medicinal plant viz, D. hatagirea 
[21]. 

Due to the high anthropogenic pressures on D. hatagirea 

has been categorized in different threat categories such as 

critically endangered [18], rare [22] and listed under appendix 

II of CITES [23], critically endangered [24]. 

 

5. Conclusion and Recommendations 
The present study reveals that the density of D. hatagirea in 

Pindari valley is under higher degree of threats. The major 

associated species were Allium humile, Anemone 

tetrasepala, Angelica glauca, Danthonia cachemyriana, 

Selinum wallichianum, Viola biflora, etc. Although, the 

collection and trade of Dactylorhiza hatagirea is strictly 

restricted, however, due to increased pressure of over 

extraction, grazing and trampling, therefore, the availability 

of D. hatagirea is continuously declining. 

The following conservation and management steps are 

recommended for D. hatagirea: 

1. Identify suitable habitats and stable populations of D. 

hatagirea through research and, and ensure its 

conservation and protection through policies and 

management. 

2. Mitigate human intervention in the microhabitat of D. 

hatagirea by means of legislation which will allow the 

species to regenerate without stress.  

3. Extraction of immature plants should be prohibited. 

Continuous monitoring will promote better growth and 

species regeneration. 

4. Awareness and restoration programs should be 

organized among the inhabitants to sustainable uses and 

maintain or increase the availability of D hatagirea in 

the degraded microhabitats. 

5. Unsustainable grazing needs to be banned and 

rotational grazing should prefer. 
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