Himalayan medicinal plant diversity in an ecologically complex high altitude anthropogenic landscape, Dolpo, Nepal
SURESH KUMAR GHIMIRE, DOYLE MCKEY, YILDIZ AUMEERUDDY-THOMAS
Environmental Conservation 33(2): 128-140

 

Appendix 1 Vegetation composition of the five pasture types. Vegetation characteristics given are the two most dominant species in each of three functional groups (G = graminoids, H = non-graminoid herbs and S = shrubs) at different distance zones from nearest summer houses; values in parentheses represent mean frequency (in quadrats of 10 transects per distance category per pasture type) followed by mean cover-abundance in quadrats in which the plant occurred, both expressed in per cent. * = medicinal plant species. 
	Pasture type
	Dominant species

	
	Closest distance
	Intermediate distance
	Furthest distance

	Moist sub-alpine meadows (MSAM)
	G: Kobresia nepalensis (45/18), Carex sp. (34/15) 
H: Anaphalis triplinervis var. monocephala* (52/22), Tanacetum dolichophyllum* (37/14)
S: Rhododendron lepidotum* (34/10), Salix calyculata (21/2)
	G: Kobresia nepalensis (57/18), Carex sp. (48/11) 
H: Anaphalis triplinervis var. monocephala* (50/18), Tanacetum dolichophyllum* (40/15)
S: Potentilla fruticosa (38/3), Rhododendron lepidotum* (29/3)
	G: Kobresia nepalensis (85/33), Carex sp. (47/14) 
H: Nardostachys grandiflora* (50/15), Potentilla microphylla (47/4) 
S: Rhododendron lepidotum* (12/2), Potentilla fruticosa (10/4)

	Dry sub-alpine meadows (DSAM)
	G: Kobresia nepalensis (45/11), Carex sp. (38/5) 
H: Anaphalis triplinervis var. monocephala* (56/12), Polygonatm hookeri* (54/9)
S: Potentilla fruticosa (35/10), Rhododendron lepidotum* (11/6)
	G: Kobresia nepalensis (54/23), Carex sp. (38/13) 
H: Morina polyphylla* (67/7), Aster himalayicus* (62/5)
S: Cotoneaster microphyllus (38/16), Spiraea arcuata* (18/5)
	G: Kobresia nepalensis (83/35), Carex sp. (73/15) 
H: Anaphalis triplinervis var. monocephala* (59/6), Polygonatum hookeri* (56/5) 
S: Potentilla fruticosa (5/5), Lonicera hispida* (3/2)

	Moist alpine meadows 
(MAM)
	G: Kobresia nepalensis (62/6), Kobresia pygmaea (40/11) 
H: Bistorta macrophylla* (72//14), Androsace tapete (57/7)
S: Rhododendron lepidotum* (35/12), Rhododendron anthopogon* (34/5)
	G: Kobresia nepalensis (85/20), Kobresia pygmaea (59/13)
H: Thalictrum alpinum* (65/9), Chesneya nubigena (48/15) 
S: Rhododendron lepidotum* (31/13), Salix calyculata (15/9)
	G: Kobresia nepalensis (89/27), Kobresia pygmaea (57/13)
H: Nardostachys grandiflora* (80/10), Bistorta affinis* (26/3) 
S: Rhododendron lepidotum* (11/5), Lonicera hispida (1/0.5)

	Dry alpine meadows 
(DAM)
	G: Kobresia nepalensis (45/10), Kobresia pygmaea (37/8) 
H: Chesneya nubigena (93/15), Potentilla microphylla (64/5)
S: ​-
	G: Kobresia nepalensis (85/46), Kobresia pygmaea (46/13) 
H: Saxifraga andersonii* (56/6), Nardostachys grandiflora* (44/4) 
S: -
	G: Kobresia nepalensis (85/51), Kobresia pygmaea (68/30) 
H: Nardostachys grandiflora* (56/8), Saxifraga andersonii* (39/6) 
S: -

	Moist alpine shrub pasture
(MASP)
	G: Kobresia nepalensis (41/9), Carex sp. (13/5) 
H: Bistorta affinis* (35/4), Neopicrorhiza scrophulariiflora* (20/5)
S: Rhododendron lepidotum* (85/33), Salix calyculata (40/15)
	G: Kobresia nepalensis (31/13) 
H: Bistorta affinis* (80/20), Rhodiola himalensis* (42/3)
S: Salix calyculata (70/26), Rhododendron anthopogon* (62/25)
	G: Kobresia nepalensis (52/18), Carex sp. (8/0.5) 
H: Bistorta affinis* (84/11), Neopicrorhiza scrophulariiflora* (77/10)
S: Rhododendron anthopogon* (77/29), Salix calyculata (75/12)


 

Appendix 2 (A) Mean, standard deviation and range of variables in entire data set (150 transects); and (B) Spearman rank correlation coefficients between variables. Only relationships between human-impact or topographic variables and other environmental and vegetation variables are shown. Him-PCA = combined human-impact variable. Distance to summer house, harvesting intensity and grazing intensities were reduced to an overall measure of human impact by extracting them in one principal component through principal component analysis. ns = not significant, all other coefficients in (B) are significant (p < 0.05). OM = organic matter.
	Variables
	Unit
	A
	B

	
	
	Mean
	SD
	Min
	Max
	Dist
	Grz
	Har
	Him-
PCA
	Alt
	Slop
	Rad

	Distance (Dist)
	km
	1.8
	1.3
	0.2
	4.5
	1
	 
	 
	 
	 
	 
	 

	Grazing (Grz)
	 
	1.1
	0.8
	0.0
	2.0
	-0.68
	1
	 
	 
	 
	 
	 

	Harvesting (Har)
	 
	1.0
	0.9
	0.0
	2.0
	-0.62
	0.65
	1
	 
	 
	 
	 

	Him-PCA
	PCA-score
	0.0
	1.0
	-1.7
	1.5
	-0.89
	0.78
	0.68
	1
	 
	 
	 

	Altitude (Alt)
	m
	4123
	277
	3600
	4600
	ns
	ns
	-0.30
	-0.18
	1
	 
	 

	Slope (Slop)
	degree
	34.7
	8.8
	14.0
	49.0
	0.24
	-0.28
	-0.46
	-0.38
	0.35
	1
	 

	Radiation (Rad)
	MJ cm-2 yr-1 
	0.7
	0.2
	0.5
	1.1
	-0.24
	0.22
	0.18
	ns
	ns
	-0.29
	1

	Soil OM (OM)
	%
	13.0
	5.0
	1.6
	25.0
	-0.25
	0.19
	0.20
	ns
	-0.35
	-0.42
	ns

	Soil pH (pH)
	 
	5.7
	0.6
	4.5
	7.0
	ns
	ns
	ns
	ns
	0.32
	0.33
	0.20

	Shrub cover (Scov)
	%
	15.3
	19.7
	0.0
	64.0
	ns
	ns
	ns
	ns
	ns
	-0.26
	-0.28

	Herb cover (Hcov)
	%
	33.1
	16.8
	6.8
	84.0
	ns
	ns
	ns
	ns
	-0.35
	-0.40
	0.37

	Graminoid cover (Gcov)
	%
	28.2
	18.6
	0.0
	74.0
	0.35
	-0.21
	-0.25
	ns
	ns
	0.56
	-0.20

	Moss cover (Mcov)
	%
	2.5
	5.0
	0.0
	34.3
	ns
	ns
	ns
	ns
	ns
	ns
	-0.33

	Total vegetation cover (Tcov)
	%
	79.1
	18.0
	29.0
	100.0
	0.32
	-0.31
	-0.27
	-0.23
	ns
	ns
	-0.39

	Bare ground cover (Bcov)
	%
	20.9
	18.0
	0.0
	71.0
	-0.32
	0.31
	0.27
	0.23
	ns
	ns
	0.39


 
 

Appendix 3 Summary of DCA ordination results on compositional data. The second, third and fourth columns show Kendall correlation coefficients between variables and the three DCA axes. ns = not significant; all other values are significant (p < 0.05). Him-PCA = combined human-impact variable. OM = organic matter.
	Variables
	DCA

	
	Axis 1
	Axis 2
	Axis 3

	Distance 
	ns
	ns
	-0.26

	Grazing 
	ns
	-0.38
	0.21

	Harvesting 
	ns
	-0.26
	ns

	Him-PCA
	ns
	-0.35
	-0.29

	Altitude 
	ns
	0.49
	0.19

	Slope
	ns
	0.27
	ns

	Radiation 
	-0.24
	-0.17
	ns

	Soil OM
	ns
	-0.28
	ns

	Soil pH
	-0.18
	0.31
	ns

	Moss cover 
	0.35
	ns
	0.18


