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In vitro culture of a rare ornamental orchid, Hygrochilus parishii 
(Veith & Rchb.f.) Pfitz
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ABSTRACT

Leaves and roots of Hygrochilus parishii (Veith & Rchb.f.) Pfitz were inoculated in Murashige & Skoog (MS) basal, half strength 
MS and V&W culture media supplemented with 15% coconut milk (CM) and various growth regulators such as BAP, NAA, IAA 
and Kn of various strength, either singly or in combination. Highest response of leaf base culture produced 50% protocorm like 

-1 bodies (Plbs) in V&W media supplemented with  0.5 mgl NAA and 15% CM. Maximum (50%) shoot bud was produced in V&W 
-1 medium supplemented with 0.5 mgl BAP and 15% CM, followed by ½MS medium supplemented with 1.0 Kn.  Formation of 

-1 Plbs and callus was observed in V&W supplemented with 0.5 - 1.0 mgl BAP and NAA in presence of 15% CM. Shoot bud 
-ldeveloped from leaf - base only. When root tips were cultured in full strength MS medium having CM (15%) and 0.5 mg1  BAP, 

25% Plbs and shoot bud were obtained. 
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The North-Eastern part of India inhabits number of rare and endemic orchid species in the world. Some of these species are 
disappearing due to extensive collection and habitat destruction by anthropogenic activities. Hygrochilus parishii (Veith & 
Rchb.f.) Pfitz, an epiphytic herb, is one of those species found rare and endemic to North East India (Singh et al, 1990). Due to its 
long flowering period and multicoloured nature, the species has attracted the attention of floriculturists for commercialization 
purposes. But due to long gestation periods of flowering, its commercial mass propagation becomes inconvenient. The shoot-
meristem culture has now emerged as an important technique for mass multiplication of desired genotypes. The technique, 
however, requires the sacrifice of the entire new growth or the only growing point and has a limited utility in monopodium taxa 
like Hygrochilus where it endangers the survival of the mother plant. Few studies on micropropagation of rare ornamental orchid, 
Hygrochilus parishii have been reported (Shadang et al. 2007, 2009), however, in the present communication, an attempt has been 
made to propagate this species through in vitro regeneration of whole plant for multiplication and conservation of the species. 

MATERIALS AND METHODS rinsed in the sterile double distilled water for 2–3 min and 
placed over sterile filter paper in order to absorb remaining 

The explants (leaves and roots) were washed under 
water. Cut them into 0.5 - 1.0 cm with sterilized surgical blade. 

running tap water for 30 min followed by washing in Teepol 
Finally, explants were inoculated in ½ MS solid medium, 

solution for 5 min, scrubbed gently with soft brush to remove -1
supplemented with NAA, BAP (0.5-2.5 mgl ) of various 

all the external debris. These were rinsed with double distilled 
strength, singly and in combination, along with 15% CM.

water, then dipped the plant material in 70% ethyl alcohol for 
The cultures were incubated at 25ºC ± 1ºC under 14 h 

30 sec under laminar hood for surface decontamination, after -2 -1
 photoperiod of 50 µmolm s light intensity. The experiments 

which the plant materials were immersed in freshly prepared 
were repeated thrice with several replicates per treatment, and 

20% household bleaching solution for 5 min, followed by 
observations recorded. Statistical analysis was done for one 

three times rinsing with sterile distilled water.
way and two way ANOVA following SYSTAT 10 package.

Leaf culture—To find out the possibilities of micropropagation 
using leaf, pieces of leaf and entire leaf, explants were cultured RESULTS AND DISCUSSION
in basal MS media supplemented with phytohormones. Half 

The inoculated entire leaf remained unchanged up to 60 
MS medium was supplemented with NAA, IAA, BAP and Kn 

days, became yellowish and died. While the pieces of leaf -1
in various concentrations (0.5, 1.0, 2.0 mgl ), both singly and in 

remained unchanged for 40 days, became yellowish and died. 
combination. Again in V & W medium supplemented with 

Entire leaves were cultured in ½ MS medium supplemented -1
NAA and BAP in various concentrations (0.5, 1.0, 2.0 mgl ), 

individually and in combination with NAA, IAA, BAP and Kn in 
-1singly or in combination, added with 15% of Coconut Milk 

 various concentrations (0.5, 1.0, 2.0) mgl  (Table 1).The Plbs and 
(CM) were also used in this experiment. shoot bud responses were observed in leaf base only. No callus 
Root culture—Root tips (from seedlings grown in vitro) 4–6 formation was observed in any of the experiment conducted. The 

-1cm long were cut and used as explants. These root tips were 
 highest response for shoot buds (50%) was in 1.0 mgl Kn 
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Table 1- Leaf culture responses of   Hygrochilus parishii in ½ MS medium supplemented with various concentrations of auxin and cytokinin.
-1Nutrient Medium Growth regulators (mgl )                Degree of response (%)

½ MS BAP NAA IAA Kn Callus Plbs Shoot buds

0.5 - - 40
1.0 - - 30
2.0 - - -

0.5 - - -
1.0 - 10 -
2.0 - - -

0.5 - - 30
1.0 - - 20
2.0 - - -

0.5 - 20 20
1.0 - - 50
2.0 - - 10

Shoot bud responses: n = 120, df = 11, F = 85.091, p < 0.001 [p = 0.000]
Plbs responses: n = 120, df = 11, F =59.610, p < 0.001 p = 0.000]
Based on response of callus, Plbs and shoot bud formation among all the replicates, % response is mentioned. 

Table 2- Leaf culture of Hygrochilus parishii in ½ MS supplemented with NAA and BAP
-1Nutrient Medium Growth regulator (mgl ) Degree of response (%)

NAA BAP Callus Plbs Shoot buds

½ MS 0.5 0.5 - 20 -

1.0 0.5 10 - -

2.0 0.5 - - -

0.5 1.0 - - -

1.0 1.0 - - -

2.0 1.0 5 - -

0.5 2.0 - 10 -

1.0 2.0 15 - -

2.0 2.0 10 - -

Callus responses: n = 90, df = 8, F = 50.114, p < 0.001   [p = 0.000],Plbs responses: n = 90, df = 8, F = 73.636, p < 0.001 [p = 0.000]. 
Based on response of callus, Plbs and shoot bud formation among all the replicates, % response is mentioned. 

Table 3- Leaf culture of Hygrochilus parishii in V&W media supplemented with NAA, BAP and CM
-1Nutrient Medium                          Growth regulators (mgl )                             Degree of response (%)

V&W 15% CM BAP NAA Callus Plbs Shoot bud

0.5 - - 50
1.0 - - 30
2.0 - - -

0.5 - 50 -
1.0 - 30 -
2.0 - 10 -

0.5 0.5 - 30 20
1.0 0.5 - 30
2.0 0.5 - - 10
0.5 1.0 - 20 -
1.0 1.0 - 20 -
2.0 1.0 - 20 -
0.5 2.0 - - 10
1.0 2.0 - - 10
2.0 2.0 - - -

Plbs responses: n = 150, df = 14, F = 99.019, p < 0.001 [p = 0.000], Shoot bud responses: n = 150, df = 8, F = 94.797, p < 0.001[p = 0.000] Based 
on response of callus, Plbs and shoot bud formation among all the replicates,  % response is mentioned. 
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-1
 followed by 40% in media supplemented with 0.5 mgl BAP. In both the media tried, root tips elongation was obtained 

-1Both the Plbs and shoot bud formation was observed in 0.5 mgl but none showed any other morphological changes (Table 4).  

Kn (20%). Plbs were best observed in case of ½ MS media The explants were cultured in media supplemented with NAA 
-1 -1 -1

supplemented with 1.0 mgl  NAA alone. In the combined (0.5, 1.0, 2.0 mgl ), BAP (0.5, 1.0, 2.0 mgl ) and 15% CM as 
treatment of NAA and BAP, the explants response was observed additive growth hormone, individually and in combination. 
highest (20%) for Plbs, in ½ MS media containing NAA and BAP About 25% of Plbs and shoot buds were observed in media 

-1 -1
 (0.5) mgl each. The other combination of concentration supplemented with CM (15%) + BAP (0.5 mgl ) followed by 

did not have any effect on shoot bud formation. Best callus 10% Plbs in MS medium supplemented with CM (15%) + 
-1 -1 -1formation (10%) was in combination of NAA (1.0 mgl ) and BAP (1.0 mgl ) + NAA (0.5 mgl ) (Figs. 1 c, d).

-1
BAP (0.5 mgl ) (Table 2). 50% of shoot bud was induced in In the present study highest response of leaf culture 

-1
V&W medium supplemented with 15% CM, BAP (0.5mgl ). responded from leaf base only, produced 50% of Plbs in V&W 

-1 
 50% Plbs was induced in V&W medium supplemented with 15% supplemented with 0.5 mgl NAA and 15% CM. 50% shoot 

-1
CM, NAA (0.5mgl ). 30% of Plbs and shoot bud were observed bud was produced in V&W medium supplemented with 0.5 

-1 -1in V&W in combination of 15% CM, BAP and NAA (0.5ml   mgl BAP and 15% CM, and ½MS medium supplemented with 
-each). There was no formation of callus. (Table 3; Figs. 1 a, b). 1.0 Kn followed by ½ MS medium supplemented with 0.5 mgl

1 -1
  BAP, V&W medium supplemented with 0.5 mgl BAP and 

15% CM.  Plbs and callus were observed in V&W medium 
-1

 supplemented with 0.5 - 1.0 mgl BAP and NAA in presence of 
15% CM. Lay (1979) also reported that excised monopodial 
orchid leaf produced Plbs in MS medium supplemented with 
50% coconut water. When NAA and BAP were supplied in 
combination the explants produced Plbs and callus. Auxin or 
cytokinin alone had no role in stimulating proliferation of leaf 
culture (Mathew and Rao 1985). The leaf culture of 
Ranantanda hybrids in V&W medium supplemented with 20% 
(v/v) coconut water produced Plbs from the leaf base (Goh and 
Tan 1982). The leaf base in monocot is highly meristematic and 

-1Fig.1. a, Leaf cult. ½MS + Kn (1.0 mgl ). Highest shoot buds on isolation and culture they produced plantlet (Zimmer and 
1responded; b, Leaf cult ½MS + Kn (0.5 mgl ). Both Plbs and shoot buds 

Pieper 1978). The present study and the earlier findings are -1responded; c, MS + CM (15%) + BAP (0.5 mgl ). Plbs and shoot buds 
-1 partially agreeable: formation of Plbs, callus and shoot bud was responded and d, Root cult. MS + CM (15%) + BAP (0.5 mgl ). Plbs and 

shoot buds responded.(BAP: Benzyl amino purine; IAA: Indole-3- observed from leaf base in various basal media and also in 
acetic acid; Kn: Kinetin; mgl-1: Milligram per liter; MS: Murashige & 

modified media supplemented with growth regulators. Skoog; NAA: á-Naphthalene acetic acid; V&W: Vacin and Went) 

Table 4-  Root culture of Hygrochilus parishii in MS media supplemented with NAA, BAP and CM
-1Nutrient Medium      Growth regulators (mgl )                   Degree of response (%)

MS 15% CM BAP NAA Callus Plbs Shoot bud

0.5 - 25 20
1.0 - 10 -
2.0 - 10

0.5 - - -
1.0 - - -
2.0 - - -

0.5 0.5 - - -
1.0 0.5 - 10 -
2.0 0.5 - 10 -
0.5 1.0 - - -
1.0 1.0 - - -
2.0 1.0 - 10 -
0.5 2.0 - 10 -
1.0 2.0 - - -
2.0 2.0 - - -

Plbs responses: n = 150, df = 14, F= 60.268, p < 0.001  [p = 0.000], Shoot bud responses: n = 150, df = 14, F = 65.455, p < 0.001  [p = 0.000]
Based on response of callus, Plbs and shoot bud formation among all the replicates, % response is mentioned. (-) No response
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Microtome section of cultured leaf of Vanda showed that the Lay FM 1979. Studies on tissue culture of orchids. Clonal 
adaxial surface underwent regeneration, whereas the abaxial propagation of Aranda, Ascocenda, Cattleya by leaf 
surface did not produce any shoot or protocorms (Mathew and tissue culture. The Orchids Rev. 87 343 - 346.
Rao 1985). In Heloniopsis oriental, Kato (1976) reported that 

Mathew VH and Rao PS 1985. In vitro culture of Vanda 
shoot bud formation was confined to the ventral surface only. 

Hybrid (Vanda TMA x Vanda Miss Joaquim). II. Studies 
However, in our study, shoot bud developed from leaf base 

on seedling explants. Proc. Indian Natl. Sci. Acad. 
only. Production of protocorms from detached leaves with 

51 496 - 501.
intact base was more frequent than in isolated leaf explant 

Matus M and De Garcia E 1991. Plant regeneration from (Raju and Mann 1971). Tanaka and Sakanishi (1980) reported 
-1 young leaves of Laelio cattleya Jhon Cunningham. that leaf culture in MS supplemented with 1 mgl  NAA and 10 

-1 Phyton (Buenos Aires) 52 (2) 119 - 124.mgl  BAP produced Plbs. Matus Garcia (1991) reported that 
Laelio cattleya ‘John Cunning ham’ hybrids when cultured in Paek KY, Shim GB and Kim. JJ 1990. Exploitation of temperate -1

 ½ MS medium supplemented with 0.5 – 1.0 mgl BAP Cymbidiums and establishment of micropropagation 
produced Plbs, callus and shoot bud. In the present study with system-II. Effect of natural products and BAP exposure 
leaf culture showed best response in terms of development of period on organogenesis from rhizome of temperate 
Plbs and shoot bud in ½ MS and V&W medium supplemented Cymbidium. J. Kor. Soc. Hort. Sci. 311 74 - 80.
with 15% CM, BAP and NAA.

Raju MVS and Mann HE 1971. Regeneration studies on In root culture of Hygrochilus parishii only elongation of 
detached leaves of Echeveria elegans. Patterns of root tip in ½MS medium supplemented with BAP and NAA 
regeneration of leaves in sterile culture. Can. J. Bot. 49 was observed. There was no formation of callus, shoot bud and 
2015 – 2021.protocorm like bodies. Similar result was noticed in root tip 

culture of Aerides rosea in ½ MS medium, which failed to Shadang R, Dwivedi Padmanabh, Hegde SN and Ahmed N 
induce morphogenetic changes except for elongation (Sinha 2007. Effects of different culture media on seed 
2000). 25% Plbs and shoot bud formation was obtained in MS germination and subsequent in vitro development of 

-l
medium having CM (15%) and 0.5 mg1  BAP. Paek et al. protocorms of Hygrochilus parishii (Veith & Rchb.f.) 
(1990) and Yam and Weatherhead (1991) also found that Pfitz (Orchidaceae). Indian J Biotech. 6 256-261.
development of callus and shoot bud from root tip of Bletilla 

Shadang R Dwivedi Padmanabh and Hegde SN 2009. atriata, Cleisostoma fordii and Pholidota chinensis was 
Regeneration competence of Hygrochilus parishii favoured in MS medium. In the present study, Plbs and shoot 
inflorescence segments and axillary buds: a study in vitro.         buds were produced more when BAP and NAA were 
J. Orchid Soc. India 23 75-78.supplemented in the medium singly rather than in 

combination. The present experiment with root tip culture thus Sinha SK 2000. In vitro studies on the effect of Colchicine 
suggested that quality and quantity of growth regulators play treatment and Gamma irradiation in Renades 
an important role for further development of Plbs and shoot ‘Arunodaya’ Hybrid and its parent species Aerides rosea 
bud. Monopodial orchids such as Hygrochilus  parishii which Loddiges Ex Paxt. (A. Williamsii Warn.) and Renanthera 
are rarely found germinating under natural condition and have imschootiana Rolf. Ph.D. Thesis, Gauhati University, 
long gestation period to bloom can be micropropagated Guwahati, India.
through organ culture by experimenting on MS and V&W  

Tanaka M and Sakanishi Y 1980. Clonal propagation of 
nutrient media using different concentrations of auxins and 

thPhalaenopsis throught tissue culture.  In: Proc. of the 9  
cytokinins. 

World Orchid Conf. Sukshom Kashemsanto, M. R. (ed.). 
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