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Abstract 

Valeriana jatamansi Jones (syn. V. wallichii DC) belonging to family Valerianaceae is an important 

endangered medicinal and aromatic plant of temperate Himalayas. The species is gynodioecious in nature 

with co-existence of female and hermaphrodite plants growing separately. During the present 

investigation seed raised plants of the two floral morphotypes i.e female and hermaphrodite plants have 

been compared for various qualitative morphological parameters viz. plant height, leaf characters, 

number of flowering spikes, petiole length, petiole diameter, aerial and underground biomass at two 

years growth stage.The results revealed that no significant variation have been observed in all the 

parameters except plant height and number of leaves among female and hermaphrodite plants. 

 

Keywords: Morphological studies, hermaphrodite plants, Valeriana jatamansi, medicinal plant 

 

Introduction 

Valeriana jatamansi Jones Syn. Valeriana wallichii DC (Bennet, 1987) [2] also known as 

Indian valerian in English, Mushkbala or Sugandhbala in hindi and Tagar in Sanskrit is an 

pubescent perennial herb, having horizontal thick rootstock with descending fibrous roots 

(Sharma R, 2003) [14]. The species is native of temperate Himalayas at an altitude zone of 

1500-3000 m (Kirtikar and Basu, 1975) [7]. It is a well known medicinal plant used for treating 

epilepsy, leprosy, insomnia, hysteria and used as mild sedative for nervous tension (Houghton, 

1999) [5], stress and anxiety, encourages ulcer and wound healing, high blood pressure and 

intestinal colic. The species is source of valepotriates, valerenic acid derivatives (valerenic 

acid, acetoxy valerenic, and hydroxyvalerenic acid) (Ron et al., 2000; Singh et al., 2010) [13, 17]. 

Among these, valerenic acid and valepotriates are often used for drug preparation (Singh et al., 

2006; Singh et al., 2010) [16, 17]. Due to over-exploitation of its roots and rhizomes, it is labelled 

as endangered plant species in Himalayan region. It has also been listed as endangered species 

by National Medicinal Plant Board for conservation (www.nmpb.nic.in). The species 

propagates sexually through seeds and asexually through rhizomes. The species is 

gynodioecious with co-existence of female and hermaphrodite plants growing separately 

(Raina and Srivastava, 1992) [11] The female flowers are markedly smaller than hermaphrodite 

flowers. Although it is also reported as dioecious, polygamous or occasionally 

polygamomonoecious (Prakash, 1999) [9]. There are reports of seasonal variation of plant 

growth, biomass and production of secondary metabolites in Valeriana spp. (Bos et al., 1998; 

Singh et al., 2000) [3, 15]. Indian Valerian, Valeriana jatamansi remains a subject of interest due 

to its extensive use in traditional and modern medicine, variability in morphology, 

reproductive behaviour and source of active ingredients. Therefore keeping in view the 

economic importance, threatened status of the species and morphological variability in terms 

of quantitative characters within species, present study have been conducted to compare 

morphological variability among female and hermaphrodite plants of V.Jatamansi. 

 

Material and methods 

The experiment was carried out at Medicinal and Aromatic Plants Research Farm, Shilly, 

Distt. Solan (Altitude 1550 m amsl, latitude-N 300 54' 30" and longitude E 770 07' 30") and in 

the laboratory of Department of Forest Products, College of Forestry, Dr Y.S. Parmar 

University of Horticulture and Forestry, Nauni, Solan, Himachal Pradesh during 2014 to 2016. 

Seed raised plants of Valeriana jatamansi sourced from UHFVAL (INGR 11036) and 

UHFVAL A type has been utilized for the present investigation. The plants were marked into 

female and hermaphrodite category on flowering stage. 
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Both the floral morphotypes were assessed for recording 

quantitative morphological parameters i.e leaf length, leaf 

width, ratio of leaf length and leaf width, number of leaves, 

number of flowering spikes, petiole length, petiole diameter, 

fresh and dry aerial and underground biomass and ratio of 

aerial and underground biomass. Leaf parameters were 

recorded at radical leaf stage. The plants were planted at a 

spacing of 30 cm × 45 cm under open sunny conditions and 

uprooted after two years. A minimum of 10 randomly selected 

plants were taken for the observations. 

 

Results and discussion 

During the present investigation female and hermaphrodite 

plants (Fig 1 and Fig 2) of the species was comparatively 

evaluated for different qualitative morphological traits viz. 

plant height, leaf length, leaf width, ratio of leaf length and 

leaf width, number of leaves, number of flowering spikes, 

petiole length, petiole diameter, plantlets or clones other than 

main plant, fresh aerial and underground biomass, dry aerial 

and underground biomass, ratio of aerial and underground 

biomass. The results revealed that no significant differences 

were observed among female and hermaphrodite plants 

except plant height and number of leaves (Table 1 and 2). 

Among female plants leaf length ranged between 9.07 cm -

13.00 cm and in hermaphrodite plants it ranged between 9.17 

cm -11.77 cm. Maximum leaf length was recorded in female 

plants (10.4 cm) which was statistically at par with 

hermaphrodite plants (10.3 cm). Leaf width in female plants 

ranged between 8.60 to 12.73cm and in hermaphrodite plants 

ranged between 9.13 to 11.83. Maximum leaf width was 

recorded in hermaphrodite plants (10.2 cm) which was found 

to be statistically at par with female plants (9.9 cm). In case of 

ratio between leaf length and leaf width maximum ratio was 

recorded in female plants (1.1cm), values being statistically at 

par with hermaphrodite plants (1.0 cm). The plant height in 

female plants ranged between 48.4 cm to 80 cm and in 

hermaphrodite plants it ranged between 44.2 to 68.2 cm. 

Female plants were found to be taller (63.8cm) than 

hermaphrodite plants (51.7cm) (Fig.3). However (Mukherjee 

et al., 2014; Rather, 2011) [8, 12] reported female plants as 

shorter than hermaphrodite plants. Plant height is highly 

plastic character and varies according to environmental 

conditions. The number of leaves in female plants ranged 

between 22 to 118 and in hermaphrodite plants it ranged 

between 16 to 225. Hermaphrodite plants were found to have 

more number of leaves (77.4) than female plants (63.4 cm) 

(Fig.4). The number of flowering spikes/shoots in female 

plants ranged between 13 to 27 and in hermaphrodite plants it 

ranged between 8 to 25. Maximum number of flowering 

spikes were recorded in female plants (19.6) which was 

statistically at par with hermaphrodite plants (14.1). The range 

of petiole length among female plants varied between 18.33 

cm to 30.83 cm and in hermaphrodite plants it varied between 

17.67 to 30.50 cm. Maximum petiole length was recorded in 

female plants (22.2 cm) which was statistically at par with 

hermaphrodite plants (20.6 cm). In case of petiole diameter 

the range varied between 3.38 to 5.67 mm in female plants 

and between 3.79 to 7.04 mm in hermaphrodite plants. 

Maximum petiole diameter was recorded in female plants 

(4.9mm) which was statistically at par with hermaphrodite 

plants (4.8mm). 

Biomass of female and hermaphrodite plants was also 

evaluated for aerial biomass (fresh /dry), rootstock biomass 

(fresh/dry) and ratio of aerial biomass to underground 

biomass and the data revealed that incase of aerial biomass, 

maximum fresh weight (60.7 g) and dry weight (13.41 g) per 

plant were recorded in hermaphrodite plants which were 

found to be statistically at par with fresh weight (54 g) and 

dry weight (12.04g) of female plants respectively. For 

rootstock biomass maximum fresh (68.3 g) and dry (19.84g) 

weight /plant were observed in female plants which were 

statistically at par with fresh (61.3 g) and dry (17.85 g) weight 

of hermaphrodite plants. Rootstock comprising rhizome and 

roots are official part of the plant which is source of essential 

oil and valepotriates. Hence plants with higher rootstock 

biomass could be used for cultivation and meeting needs of 

pharmaceutical industries as it is indicative of more chemical 

yield. Ratio between aerial and underground biomass for fresh 

and dry weight was found maximum in hermaphrodite plants 

i.e (0.91) for fresh weight and (0.64) for dry weight which 

was found to be statistically at par with female plants, (0.80) 

for fresh weight and (0.62) for dry weight. Similar studies 

have been conducted on this species by (Karnwal et al., 2012; 

Chakraborty et al., 2015) [6]. For higher biomass yield, 

Karnwal et al., 2012 [6] suggested that hermaphrodite form 

was superior than female plants. Chakraborty et al., 2015 [4] 

selected lines on the basis of performance of female and 

hermaphrodite plants for further selection of varieties. 

 

 
 

Fig 1: Inflorescence of female plant 
 

 
 

Fig 2: Inflorescence of hermaphrodite plant 
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Table 1: Qualitative morphological traits of two floral morphotypes – female and hermaphrodite plants 

 

Plant type 
Leaf length 

(cm) 

Leaf width 

(cm) 

Ratio of 

LL&LW(cm) 

Plant height 

(cm) 
No. of leaves 

No. of 

flowering 

spikes 

Petiole length 

(cm) 

Petiole 

diameter 

(mm) 

Female 
10.4 

(9.07-13.00) 

9.9 

(8.60-12.73) 

1.1 

(0.99-1.11) 

63.8 

(48.4-80) 

63.4 

(22-118) 

19.6 

(13-27) 

22.2 

(18.33-30.83) 

4.9 

(3.38-5.67) 

Hermaphrodite 
10.3 

(9.17-11.77) 

10.2 

(9.13-11.83) 

1.0 

(0.99-1.04) 

51.7 

(44.2-68.2) 

77.4 

(16-225) 

14.1 

(8-25) 

20.6 

(17.67-30.50) 

4.8 

(3.79-7.04) 

t cal. 5% 0.237 0.677 3.028 3.028* 3.357* 0.615 0.956 0.956 

t tab at 5%-2.101 

 
Table 2: Per plant biomass yield of two floral morphotypes-female and hermaphrodite plants 

 

Plant type Aerial biomass (g/plant) Rootstock biomass (g/plant) Ratio of aerial and underground biomass 

 
Fresh weight Dry weight Fresh weight Dry weight Fresh weight Dry weight 

Female 
54 

(22-111) 

12.04 

(4.83-17.19) 

68.3 

(23-103) 

19.84 

(5.75-35.79) 
0.80 0.62 

Hermaphrodite 
60.7 

(11-149) 

13.41 

(2.16-40.23) 

61.3 

(13-129) 

17.85 

(4.59-38.59) 
0.91 0.64 

t cal. 5% 0.336 0.275 0.275 0.463 0.425 0.911 

t tab at 5%-2.101 

 

 
 

Fig 3: Variation in plant height among female and hermaphrodite 

plants. 

 

 
 

Fig 4: Variation in number of leaves among female and 

hermaphrodite plants 

 

Conclusion 

The results of the present study revealed that the two floral 

morphotypes i.e female and hermaphrodite plants of 

Valeriana jatamansi did not show significant variation with 

each other in terms of quantitative morphological traits except 

plant height and number of leaves. Plant height was found 

maximum in female plants and number of leaves was found 

maximum in hermaphrodite plants. The underground portion 

containing rhizomes and roots are official parts of the plant 

and though at par values were recorded between female and 

hermaphrodite plants for rootstock biomass but further 

correlation studies from phytochemical aspect would be 

helpful for the breeders to isolate elite strains and in varietal 

development. The female plants with superior traits should be 

encouraged for cultivation as they can be directly used in 

hybridization programmes without emasculation. 
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