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I. INTRODUCTION 

Anthurium (Anthurlum andreanum Lind.) belongs to the family 

Araceae and has more than 500 known species (CrUey,1986). 

It 15 a native of tropical zones of Central and South America. 

Some of the otl1er better-known members of this family are Philo­

dendron, Monstera, Pathos, Taro, Calla, Aglonema, Dieffenbachia 

etc. 

Anthuriums are grown for their long lasting and attracti VB 

flowers. The structure which is commonly called the flower is 

a combination of colourful modified leaf (Spathe) and hundreds 

of small flowers on the pencil-like protrusion(Spadix}. The flowers 

are arranged In a series of Spirals. Spadj.x and Spathe are borne 

on a leafless stalk or peduncle (Singh, 1987). 

A. andreanum is an epiphyte with somewhat vining habit 

of growth,anchoring itself by means of aerial roots to its suppor-t. 

It produces flowers all the year round. Inflorescence emerges 

from each leaf axil. The sequence of leaf, flower and new lea f 

is maintained through entire life of the plant and the intervill 

between leaf emergence are shortened or lengthened with changes 

in the environmental conditions. 



A deSirable anthurium plant should grow vigorously and 

be a prolific producer of suckers and flowers. Short internodes 

are preferred in order to limit the height of the plants. A desir­

able Spathe is heart shaped with symmetrical overlapping or 

fused lobes. A gently reclining Spadix will facilitate packing 

and delivery. 

Anthurium andreanum was first brought to Hawaii from London 

in 1889 by Mr .5. M. Damon(Higaki and Watson, 1973). After 90 years 

of cultivation and hybridizatlon,the Hawaiian anthurium is olle 

of the Island's principle ornamental export to the main land 

U.S.,Canada,Japan,Italy,Germany and other countries. It is abo 

grown in a large scale in Holland and Mauritius. It is gainillg 

importance in the cut-flower trade in the internationul market 

(Singh,1987). 

Since last decade area under anthurium cultivation is steadily 

increasing. In Holland, the area under production increased by 

19 per cent and the flower production exceeded 30,000 units 

(Holdgate, 1977). 

While the first anthurium introductions were pastel coloured 

flowers, there has been a constant change in the popularity of 

colours. To-day, there are hundreds of differE!nt Anthurium hybrids 

but, only a few are commercially acceptable. 



Some of the varieties which are grown commercially are 

of red,orange,white,pink and coral colours. Cultivars of Obake 

(Bicoloured Spathe), Novel! ies (tulip ty pc) ,Brown spathe and 

Double flowering anthuriums are receiving considerable importance. 

Although lot of breeding work is gOing on in different parts 

of the world, creation of yellow and blue anthuriums are st ill 

a challenge for the breeders. 

In anthurium, plants derived from seeds show SUbstantial 

variation in the most important aspects of Colour I quality, annual 

yield and time of first flowering. There is a strong need for 

vegetatively produced stocks which conventional means cannot 

supply. The application of tissue culture will enable the breeder 

I 
to provide the anthurlum growers with the elite clones necessary 

to improve yiHd,quality and disease resistance. 

Anthurium cut flower industry in India is still in its infancy. 

There is no serious effort to grow them on commercial scale. 

Added to thiS, the propagation of Anthurium by conventional 

means is very slow. The seed viability and germination per-

centage is also very low (Singh I 1987). Seeds are viable only 

upto 2 or 3 days and germination percentage is as low as 20-

30 per cent. Hence, there is a need to standardise i.I quicker 

method of propagation which may be achieved through in vitro 

techniques. 



The present experiment was conducted with the following 

objecti ves: 

a) To standardise the media for in vitro germination 

of A. 3ndreanum seeds. 

b) To standardise the efficacy of explant for in vitro 

propagation of anthurium. 

c) To standardise the media ,for callus formllti(ln ancl 

differentiation of tissue. 
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II. REVIEW OF LITERATURE 

A perusal of earlier literature reveals that there i" 

very little information on anthurium in general and in vilr(J 

propagation In particular, Thus a brief review of work in 

relevance to all the aspects of the crop is llsted below, dealt 

under different titles. 

2.1 BOTANY: 

The name anthurium Is derived from the greek word 

'~ = flower and '~ = tail , referring to the morpho-

logy of the Spadix. 

Anthurium Lind. is known to have about 578 known species 

of which 50 are in cultivation and 10 to 15 are known to the 

trade (Balley,'963). Of those that are in cultlvdtiol1, thert· 

are several varieties or hybrids, as the species seems te, 

CfOSS readily. The leaf blade of A. andreanum LInd. is dr(lop-

ing and cordate, Spathe is cordate-ovate, thick in tex ture, 

15-25 cm long,widely open-spreading; Spadix is 7.5 cm to 

10 cm loog, yellowish with white band marking tile lone in 

which stigmas are receptive and which shows protogyny (Criley, 

1986). 

Kamemoto and Nakasone (1963) described the flower of 

Anthurium andreanum as hermaphrodite with 2 carpelled ovary 

and four anthers. They have also discussed the sequence of 

leaf and jnfl()"'llSCa"Cd production 0 



Christensen (1971) studied the morphology of growth and 

flower forma1ion in Anthurium scherzerianum schott. and A. 

andreanum lind. He descrIbed that the plants have a juvenile 

phase during which a vegetati ve bud is produced in the lea f 

axil, but in the subsequent generative phase, a flower bud 

is produced. These buds become dormant after initiation. The 

flower development depends on breaking of dOr'mancy. ~ scller­

zerianum plants which remain in vegetatl ve phase for longer 

than normal, branch rapidly and are known as bush plants in 

commerce, 

Croat (1980) studied the flowering behaviour of Neotropicai 

Anthurium species and reported that more than 30 species flowe­

red frequently under green house condition. 

Sheffer and Croat (1983) evaluated the chromosome number 

in Anthurium species from North, Centrai and South America. 

The chromosome counts ranged from 2n=24 to 2n=66 with 2n=30 

being the most common number'. Aneuploidy, pol yploidy and pre­

sence of B chromOSomes are the basic features of the genus. 

Rehena Ali (1979) studied the cytology of different Anlhuriulll 

species and reported a natural Triploid in A. crystallinum. 

Marl and Kamemoto(1983) reported the presence of B chro­

mosomes in ~ warocqueanum I their analysis revealed the presence 

of 1-3 8 chromosomes in the complement. However, no phenotypic 

effect was observed due to the presence of B chromosomes. 



The morphological and anatomical aspects of Anth.willm _-_._--_ 
andreanum were studied by Higaki and his co-workers (Hig1Jki 

et al,1984). 

Ray (1987) descrIbed and claSSified the leaf types in 

Araceae including Anthurlum, on the basis of their morphology. 

2.2 Breeding: 

Kamemoto and Nakasone(1963) worked on evaluation and 

improvement of anthurium clones. Of 113 clones evaluated, 13 

were recommended for commercial cut flower production inc lud-

ing 'Haga White', the orange variety 'Nitta', and the red varie-

ties 'Kaul)1ana', 'Ozaki', 'Kansako' No.1 and 'Hirsoe'. 

Kamemoto et ~, (1968) ca rried out breeding for the impro-

vement of Anthurium. Two high yielding seedling selections, 

a white and a pink, were named 'Uniwai' and 'Marian Seefurth' 

respecHvely, and introduced into the trade. Three bicoloured 

clones,white green (UH 8), rose opal green (UH 16) and coral 

green (UH 39) were released later. 

Kamemoto and his co-workers (1969) described 3 new 

cultivars of Anthurium and 2 seedling selections 'Anuenue' and 

'·Chameleon' as suitable for cut flower production. 



Kamemoto and Sheffer (1978) developed a new hybrieJ 

A. scherzerianum x A. wendlinzerH. The 2 species were crossed 

successfully to produce a hybrid with a greyish - orange spathe. 

Other characterstics such as the length and colour of Spadi)( 

and the length and position of the leaf blade were intermediat!' 

between the highly contrasting characterstics of the parental 

species. Fertility in hybrids was very good, indicating close 

relationship of the 2 species. 

Maurer (1979) has discussed the techniques of cross-polli­

nating Anthurium scherzerianum and also the presence of rece­

ssive characters (A '" with anthocyanin, a'" without anthocyanin, 

B = whole Spathe coloured, b'" Spotted Spathe). When the parents 

were Aa/Bb the descendents were 9 red (AB) , 3 red spots on 

white (Abb) and 4 white (aaB and aabb). The deficit in white 

plant was provisionally attributed to their lack of vigour. 

Kamemoto et~, (1986) studied the genetics of major spathe 

colour in pnthurium. They identified two major genes M, 0 

tor all the major colours for anthurium e.g. Red,Orange,Pinl<, 

Coral and White. Red and Pink result when both M and 0 ilrt, 

present. Orange and Corat result when onty 0 is present, the 

double recessive mmoo results in white, pink is heterozygous 

for both M and O. Crosses between two pinks will produce 

off springs in ratio of 9 red, 3 pink ,to orange-coral, 4 white. 



Gajek and Schwarz (1980) have described the best cuili­

vars for cut flowers; mid sized 'lga Gold' with a "tlinil''j 

red Spathe and a white spadix with a yellow tip and the compact 

"Ellrina" wllh a vermllllon light salmon spathe and 11 ~ulphur 

yellow Spadix. 

Schmidt and Lavterbch ( 1985) ha ve recognised 2 culti va r 

groups (a) Miniature cultivars - generally under 20 cm tall 

with narrow leaves and short petioles, Including culti vars 'Oud 

orange', 'R, "ata' and '~mazone' and (b) larger plants with 

broad leaves and long petioles including cultivars 'LiJC~15', 

'Flamenco', and K
2

6. 

Bhatt and Desai (1969) have listed different culti var5 

whIch are suitable both as cut flowers and pot planls,whiCh 

are mostly hybrIds of different Anthurlum species, involvin~ 

mainly A. andreanum and A. scherzerianum. 

2.3 Cultural aspects: 

Rapsey and Carr (1969) described growing of AntiluriullI 

in Trinidad and Tobago including propagation, and cultural pri'­

ctices,pests and disease control etc. Christensen (1973) reported 

that root trimming of Anthurium scherzerianum while picking 

reduced final plant size, but did not retard flowering. Let,lnS! 

(1975) concluded on the basis of his ex periments that plants 



grown under shade receiving at least 45 per cent of avaiJable 

light in the green house resulted in increased growth rate Clnd 

a verage flower production. 

Higaki and Rasmussen (1979) reported that plants of 

'Ozaki Red' when sprayed with PBA, SA or Ethephon at a concen­

tration of 100, 500, 1000 or 1500 mgl-1 Induced advenllliou~ 

bud formation. Maximum shoot formation was produced wi ttl 

BA at 1000 mgl-1 (3.6 shoots/plant) followed by PBA at 1500 

~ 1 
mgl (2.2 shoots/plants) and Ethephon at 1000 mgl- (l.B shoots/ 

plant). Control plants eXhibited no adventitious shoot formation. 

Higaki and his Coworkers (1979) recommended a spacing 

of 45 )( 45 cm to accommodate 12,000 plants per acre or a doser 

planting of 30cm x 30cm, to provide 25,000 plants per acre. 

When closer spacing is followed, for maximum production, heavy 

pruning should be done every fourth year, to provide proper 

air-circulation. Rigid leaf pruning and spray schedule should 

be followed to control diseases etc. They also suggested the 

application of fertilizers such as 5-10-10 or 10-20-20 or 16-

16-16, at the rate of approximately 135 kg of Nitrogen per 

year. SLow reLeasing or pelletised fertilizers are better as 

they cause less damage. 

lJoogt" (1979) studied the effect of saline water on the 

development of Anthurium andreanum. The cut flower yield of 

Anthurium declined progressively as salinity of the water i ncr-ea sec 



Water containing Sodium Chloride was particularly detrimental. 

There was a marked difference In salt sensitivity between cultivurs. 

When desalinized water or rain water is to be used extra calcium 

application is necessary. 

In trials with cv.' Brazil Red' and 'Antiqua', Strauer( 19f1O) 

reported that culture on rock wool(blocks and mattingsj is satis­

factory, if a suitable nutrient solution with a rligh 1\ contl!flt 

is used. 

Hetman et ai, (1981) studied the effect of substrate on 

physical properties of Anthurium andreanum assessing for [)j"nt 

height, number of leaves and leaf area coefficient. The be~t 

results were obtained on a substrate of peat + Sphagnum, Pca! 

+ Perlite in equal proportions. 

Schenk and Brundert (1981) studied the effect of temperd-

ture on Anthurium andreanum hybrids. 5 cultivars weI'£; exposed 

o 0 0 
to air temperature of 13 C, 19 C or 22 C with d constant peat 

o 
substrate temperature of 22 C. Vars. 'Horning Orange' and 'Horning 

Rubin" were normally temperature neutral but in 'Horning Rubi,,' 

the total number of flowers per plant was reduced at 22 DC. 

For the three li9ht red 'vogel' cultivars yield i.lnU qwlily 

of flowers were best at 19 0 C at which temperature I Vag",]' 

No.202 produced 7 flowers per plant ,the highest yield. AI 10 (Ie 

, Vogel' plants died ,and at 13 °c they showed some leaf necro~i:· 

Plant vigour increased with rising temperature. 



Turski and his co-workers (1983) studied the effect of 

different substrates on growth of Anthurium andreanum. The 

best substrates were those In which the basic component was 

high peat. 

resi and Faro (1985) studied the use of powdered bark 

as a substrate for growing Anthurium in pots. They Concluded 

that Anthurium could be successfully grown In a bark based 

medium. 

2.4. In vivo Seed Germination and Storage: 

Beele (1971) described the method of seed sowing and 

germination. The best germination resulted from picking the 

berries at the orange-red stage and fermenting them for four 

days in water at 22 °c to separate the seeds from Ihe pulp. 

Storage was sometimes necessary because berries from the same 

inflorescence ripened at different times. But the maximum tirne 

for storage of fermented seed in woter was five days. This 

reduced germination from 99% to 80% and 10 days in water it 

reduced it 10 53%. The best substrate for germination (95%) 

was peat. Seedling growth,especially root development was better 

in white peat + perlite than in peat + perlite or conferous 

litter + Perlite. 



Fresh seeds of Anthurlum scherzerlanum hybrids germinated 

In light or darkness at 10 - 35 °e. Germination occurerl after 

5-7 days after drying and storing at 20°C for 24 h. Germination 

under favourable conditions were 70-75~ (Bachthaler, 1977). 

Bachthaler (1978) studied the germination 01 Anthurium 

scherzerianum hybrIds at different stages of berry ripening. 

Seeds extracted from (1) green/unripe {2 )Reddish/half ripe 

(3) red ripe and (4)Reddlsh brown or over ripe berries were 

placed in petridishes on damp sterile sand and kept at 25 0 C 

for 12 h. of light. In the first three groups all the seeds 

showed germination but in group four only 42% germinated. Group 

two and three were the first to germinate and were the most 

suitable for commercial seed production. 

Bachthaler (1979) also worked on storage of seeds of 

Anthurium sCherzerianum. Seeds stored within the berr ie,; at 

3°C suffered cold injury and fungal infection. The be,;t stOT'dgC 

temperature was lOoe I and after 6 weeks 60% of seeds germinuted. 

Seeds from berries treated with thiram just belor,.; stora,]c, 

95% germinated after 12 weeks at lOoe and 60% after 16 weeks. 

Maurer and Brandes (1979a) described the men,od of seed 

extraction of Anthurium scherzerianum hybrids. The seeds treated 

with 13% sodium carbonate at 200 e for 25 hours or in fi$ sodium 

carbonate + 1 % pectinase solution at 26-36
0

C for 5 hours were the 

. ly 2 methods resulting in seeds being clean enough to sow SJng . 



Maurer and Brandes (197gb) also worl<ed on ",lorage of 

seeds of Anthurium scherzerianum hybrids. Seeds were storod 

as spadices, in berries or as cleaned seeds in dr y conditions. 

Seeds left on spadices or berries became too dry or rotted. 

In cleaned seedS,germination decreased. Some seeds stored at 

20De- germinated but seeds stored at 5 DC became non-v iable. 

Seed stored in water rotted. 

Bachthaler( 1980) studied the possibilit y of storing seeds 

of Anthurium 5cherzerianurn hybrids. Berries stored at 10 °c 

for upto six weeks germinated in four days whereas those stored 

at SoC and 2°C took five and seven to eight days respectively. 

Germination was 100% in seeds from berries stored at 100e for 

three weeks. Seeds from berries treated with thiram germinated 

well (in four days) after 16 weeks storage. After 12 weeks 

storage at looe seeds from untreated berries failed to germinate, 

where as germination was above !1o:tl in seeds from treated berrius. 

Szendel and his co-workers (1981) e\laluated the conditions 

for germination of Anthurium andreanum and Anthurium scherzerianum 

seeds. Seeds of A. andreanum harvested at three maturity stages 

and those of A. scherzerianum at one maturity stage (light orange) 

were germinated on three substrates at pH ranging from 4 to 

8 in light or darkness at 18, 24 or 28
0 e. In A. andreanurn 

the best germination was obtained on peat substrate, at pH 

4 or 5, in light at 2Soe using seeds harvested at an early 

maturity stage (yellow-green to Ught orange). A. scherzerianum 

seeds germinated best on peat having pH 4. 



2.5 flower development: 

Watson and Shlrakawa, (1967) st 0' d h U Ie t e morphology of 

Anthuri"m and related l't to sh If l'f f ... e 1 e 0 the flowers. They 

described the stages In the development of individual flowers 

on the spadix of 'Ozaki Red'. They also suggested that picking 

when the stigmas are receptive should be avoided 115 water 

loss is greater at this period. Dipping the spadix in Parafin 

wax was found to reduce water loss considerably and enhance 

keeping quality of flowers. 

Akamani and Goo (1972) related the physiC<l1 charcters 

of Anthurium to its vase life, They concluded that vase Ufe 

of 'Kaumana' flowers varied from 8-10 to 18-21 days in waleI' 

at 79-87
0 

F and 54-74% RH. Vase life was inversly related to 

petiole length and diameter and flower wei9ht. 

Iwata and his co-workers (1979) studied the Antho<..yallin5 

of Anthurium andreanum cvs. and identified them as pelargonpin -

3 - rhamnosyl glucoside and cyanidln-3-rhamnosyl glucoside, 

Both pigments were present in red cvs. 'Ozaki', 'Kaumana' , 

'Kozohara' , 'Kansako No. l' and 'Nakazawa' and in thp. pin" 

cv.'Marian Seefurth'. The orange cv.'Nltta' and coral coloured 

cv. 'Tateishi coral' contained only Pelar90nidin 3-rhamnosy 1 

glucosIde. Later they also reported that a predominance of cyani­

din-3-rhamnosyl gluc.oside resulted in pInk to dark red colours, 

whereas a predominance of pelargonidin 3-rhamnosy I-gIll cos i dE' 

resulted in coral to orange colour (lwata at al., 1985), .. : .. : ... ~-------~. 
,. ~.~Jb1'r 0" J,,-;,:.CUL'l·'-,"l w;..Ar.-\,;;''f 

Jj#;.-; 'wi I' ! .- ··.r , 

, .v" l'i'.\.; ...... ~l,· '- 'I. ,,' .. , 

1 'J 



Singh (1987) described harvesting and gradln9 of Alllhurhull 

flowers. Flower of commerce is harvested when approximately 

three-quarter of the stigma along the spadix becomes receptive. 

Different grades are given based on total spadix length and 

width. 

Grade SE'adix measure 

Miniature <8 cm 

Small 8 to 10 cm 

Medium 10 to 13 cm 

Large 13 to 15 cm 

Extra Large '> 15 cm 

Akamine and Goo (1981) worked on controlled atmosphere 

storage of anthurium flowers and found that cold storage at 

13°C successfully extended the storage life of cut anthurium 

flower cultivar 'Ozaki I I but where refrigeration facilities were 

not available,storage in 2-10$ O2 could be used advantageously 

at ambient temperature of 24-25 't. 

Kalkman( 1983) concluded that vase life was longest with 

flowers cut when the spadix was almost completely white. The 

average vase life for flowers cut at this stage in winter and 

summer was 21.5 to 25.2 days respectively. I Avo-Cintha' and 

'Avo-Ingrid' had the largest average vase life of 31.3 and 25.4 

days respectively in Winter and 29.1 and 28.9 days respectively 

in summer. 



Paull (1963) suggested the use of waxes for extending post 

harIJest IJ8Se life of anthuriums.Of the eight products used to 

coat the flower,FMC-619,Carnuba based wax wai; most effective, 

increasing the vase life from 18 days In the untreated control 

to 36 days. 

Paull and his co-workers (1985) described the physiological 

changes associated with Senescence of cut anthurium flowers. 

Silver pulsing (for 40 minutes) of Anthurium andreanum ,ev. 

• Ozaki Red', flower stem was done to modify the senesc"n~<' 

process. Florets on the spadix continued to open for 5-10 days 

after harIJest in both treated and non-treated flowers. In bun., 

respIration rate was low until senescence began 8 days after 

harvest. The rate of increase in respiration of sil ver treated 

flower was lower than that of controls. In all cases eth y I'H,e 

production remained low throughout the post harvest life of 

the flowers. 10 days from harvest spathe colour began to chang" 

from red to blue with no significant changes in anthoYlll1in 

ratios. Tissue pH rose from 5.2 to 5.6. The concentrdtion (,Jf 

tissue phenolics increased during senescence and inlensi fied 

the colour change by co-pIgmentation. Tissue starch level decli-

ned by about 25%. The ratio of sugars in the stem,spathe and 

spadix remained constant with a slight decline in concentration 

during post-harvest life. Silver pulsing of the stem reduced 

stem plugging and thus reduced the rate of change of all tho 

senescence process observed. 



Paull (1987) also studied the effect of storage duration 

and temperature on cut Anthurium flowers. The optimum stordge 

temperature for Anthurium andreanum flowers of the culti var 

'Kaumana', 'Nitta' and 'Ozaki' was between 14 and 17
0

C. A 

Silver Nitrate pulse (4 mM for 40 mins.) given immediately 

after harvest increased post harvest Ii fe of stored flowers. 

rvlaximum vase life was achieved with Ag + treated flowers packed 

for 3 days. 

2.6. In vitro Propagation 

Fang and Tanabe(1986) gave an effective method of dis-

infestation procedure for anthuriums which included air dry in9 

of plant stems and roots for four days at room temperature. 

This rl;lsuJted in easy removal of leaf coverings of buds. Along 

with air drying, a soak for 30 mins in liquid detergent reduced 

contamination upto 60%. 

Pierik and. his co-workers (1974) described a method 

for the vegetative propagation of Anthurium andrcanum. '11", 

callus was induced from excised embryos and young parts 

of adult plants by growing them on modified Murastlige and 

Skoog's medium, suppiemented with PBA O.l-lmgl -l . Optimum 

growth of callus tissue was obtained at 25 0C when the cultures 

were grown in darkness. The rate of growth was highly variable 

amongst callus clones obtained from different genotypes. Cililus 



could be subcultured and induced to form adventitious ~pro\JI'" 

especlally in light. These sprouts regenerated roots on the basic 

culture medium. The most essential factors influencing callus inuu-

ction,callus subculture and planUet formation appeared to be ttle 

same for both embryos and tissues of adult plants. The Ident ieal 

beha v lour of juvenile and adult callus tissues demonstrates t il<ll 

differentiated tlssues or adult plants rejuvenate when going through 

the callus phase. 

Pierik and Steegmans( 1975) gave a detailed method for ve9~-

tative propagation of Anthurlum scherzerianum in ~. The pr<)-

cedure includes callus formation on leaf segments ,shoot formatioll 

in the callus and the rooting of cuttings of these shoots using il 

solid agar medium. A liquid medium also gave good results for" 

this species in trials with a shaking machine. Pierik (1975)reported 

that the growth of callus tissue from adult ~ andreanum pJanh 

was best in a modified Murashige and Skoog's medium. Genotyp" 

A 42-3 reached a fresh weight multiplication rate. of 30.7 wl\"" 

grown for five weeks at 25 ciC and in continuOlJs darKness. Clorot' 

A 42-3 appeared to have hardly any cytokinin requirement for 

callus growth. 

Pierik( 1916) gave the procedure for production of planUets 

through tissue culture as:callus induction on excised leaf 

1 on Solid or in liquid media, advent [-segments, callus 5ubcu ture 

tious sprout formation in callus on solid media and rooting of 



excised sprouts. The optimum culture media are defined for 

each stage. The most pronounced and limiting factor for each 

phase was found to be the presence of a cytokinin. Another 

basic requirement for effective propagation appeared to be the 

concentration of macro elements,specially Ammonium NHrate,which 

promoted adventitious sprout formation at low concentration. 

Fersing and Lutz( 1977) reported that Anthurium scher­

zerianum and A. andreanum expiants produced many shoots when 

cultivated in vitro in the presence of Benzyl Adenine and 2,4-

D. Yeast extract stimulated shoot growth of A. scherzerianuill 

but restricted it in A. andreanum. Root growth on leafy shoots 

was spontaneous phenomenon in A. andreanum but required 5t imul­

ation in A. scherzerianum. 

Lefring and Soede (1978) described propagation of anthu-

rium based on side shoot formation from callus grown on a nutri­

ent medium, which is found to be commercially preferable to 

that based on continuous callus division. tefring ,md Soede (1979) 

reported that BA added to Murashige and Skoog's medium was 

found to produce almost no shoots on cailus while addition of 

3 mg 2-ipresulted in wide spread shoot formation. 

Pierik and his co-workers (1979) also studied the effect 

of various factors on callus formation on excised leaf explants 

of Anthurium andreanum. The explants were devoid of mid vein, 



obtained from young,soft and just eKpanding leaves. They were 

cultured on a basic nutrient agar medium to which were addpd 

growth substances (Adenlne,BA, Kinetin, 2-lp,Zealin or 2,4-0) 

and Ammonium Nitrate,Ammonlum Sulphate or Sodium Nitrate in 

various concentrations. The effect of uSing the surfactant 1 w&en 

20 during leaf sterilization and of growing explants in light 

and/or darkness for 20 weeks were also investigated, In all 

the cases formation of callus at the margins of the leaf explants 

preceeded the regeneration of sprouts. There was a strong posi-

live correlation between callus formation and shoot regeneration. 

Regeneration was optimal under the following conditions: addition 

of 0.25-1.00 mt -1 Tween 20 during leaf sterilization,<ldding 

1 -1 a growth substance (adenine 0.1 mgl- jZeatin lmgl ,01" 2,4-

D o.OB mg I -\culture in darkness and in light,and including 

206 mg 1 -1 Ammonium Nitrate in the medium. The promoting elf"(_( 

of low levels of Ammonium Nitrate on shoot f'egeneration in callus 

+ -
was caused by the NH 4 ion and not by the NO J ion. 

Kunisa ki (19BO) reported that high yields of viable A. 
cui tlJ"e5 

andreanum /Were obtained USing small ex plants of vegetative buds 

and a long disinfection soak in Sodium hypochlorite. Explants 

were grown into plantlets on Modified Murashige and Skoog Inedil)'" 

supplemented with 15$ coconut water. The cultures were mainta­

ined at 25-28oC under low illumination. Best results were obtained 



when stem sections from aseptically grown plantlets were cultured 

in medium containing 6-benzylamino purine (BA) at 0.2 mg 1-
1

. 

There was no further increase in number of shoots at highel' 

BA concentrations but callus growth increased and shoots were 

stunted. 

Novak and Nepustil (1980) described large scale propagation 

of Anthurlum andreanum cv.'Iga Gold II' by callus culture. rhey 

gave the composition of media for caJlus induction and cultivation, 

for plant regeneration and rooling. Callus clones with a high 

regeneration ca'pacity were derived from leaf explants of flowering 

plants. 

According to Geier(1982) Spadix segments have a much 

higher capacity for regeneration than segments of leaf petiole, 

inflorescence stalk or spathe. However,durlng initial stages 

of culture they showed considerable stability and rarely formed 

callus or shoots. The spadix segments of A. sCherzerianum were 

cultured on a Modified Nitsch medium (Ammonium nitrate 100 

-1 
mgt· Benzyl adenine mg C 1 and 2,4-dichlorophenoxy acetic 

-1 
acid 0.1 mg 1. ). The cultures were kept in darkness. Callus 

and shoot formation occured rarely in the primary cultures but 

were induced and promoted by repeated dissection and transfer 

of the tissue onto fresh medium. Highly organogenic cultures 

prodUCing numerous shoots were Obtained after 3 to 6 transfers. 

Shoots developed either by transformation of flower initials 



still praSer'l1 ir'l the cultures, or- dlrectly from callus or' fnJlI1 

callus-derived embryoids( which closely resembled zygotic embryo~ l. 

True-to-type plants were obtained by rooting the shoots on hor-

mone free medium and exposing the plantlets to light (2000 lux 

for 14 h/day). Kraft et~. (1983) reported !nat Anthur[um andreanunl 

cvs. 'Ellrlna' and 'PorzeUan' were propagated through tissue 

culture and the full year required for explants to develop into 

rooted plants was reduced to 5 months, by taking several crops 

of shoots from the caHus. Rootlng occured after four w£>eks in 

cytokinin free medium. 

Finne and Staden (19B6) obtained plantlets on l'lIodig,,(\ 

Murashige and Skoog medium 8t 25 Z2 °c with 10h light/8h dad: 

cycle in Anthurium andreanum. 

The advantages of vegetative propagation of Anthurium ~-

zerianum were discussed by GeIer (1986b). Ease of propagation 

using cuttings from young leaves(upto 25 em long} declined if> 

older' leaves. At first callus formation V>l6S stimulated in darknbS 

on agar medium A containing 0.' mg 1 -1 2 ,4-0 and 1 mg 1 -1 8A. 

A fter transfer into Agar medium B without 2,4-D and with less 

SA (0.2 - 0.5 mg ~ -1) but increased Ammonium Nitrate (frolO 

2QO to 720 mg 1 -1), further caltus and shoots developed. Roolin'.] 

of shoots required four weeks of light (14h at Z500 lux/day) 

. t kinin Shoot developmem on agar medium C without aUXIn or cy 0 • 

also occured on medium B where shoots became much branctled 



and formed adventitious shoots. In callus tissue genetic mutations 

were more frequent than in merl~ter1)s '. Great variability in regen­

eration ability was shown by five genotypes depending on Ammoniulll 

Nitrate supply. Some genotypes were more easily propagated Frum 

flower spikes than leaf cuttings. 

Geier( 1966a) also discussed the factors affec ting plant regc-

neration from leaf segments of ~ scherzerianum. Regenera t i ,)" 

was found to be highly dependant on genotype and leaf age. Once 

the leaf hardening started, regeneration decreased. The posi lion 

on the leaf from where the explant was excised ,segments either 

without: or including a part of midrib showed no difference in 

response, except that segments from the proximal portion includ~n~l 

a part of midr'ib produced significantly less shoots than e,xplants 

from all other parts of the leaf. The culture 'media was Nitsch's 

basal medium wi th minerals, vitamins ,Sucrose and aga r. Ammonium 

Nitrate level had Significant effect on callus and shoot formation. 

A low level of 200 mg 1 -1 was ben",ficial. Shoots isolated f"(,1I1 

callus cultured on a medium containing BA + 2,4-0 readily formed 

roots when transferred to basal medium with no growth regulator. 

Ammonium Nitrate at 720 mg 1 -1 accelerated root formation compal'ed 

with 200 mg 1 -1 Ammoium Nitrate. Shoots multiplied on a medium 

containing SA alone were more difficult to root. 
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Keller et ~. (1986) reported that leaf explants formed cell lll~ 

In 1.5 - 2 months on Murashige and Skoog's medium 5upph::II"'Il1"1i 

with 2 mg KInetin 1 -1. Plantlets were formed over a fairly I'm,] 

period. The multiplication rate for the cvs. 'Ellrlna' and 'II}' 

Gold' was nine fold and Six fold respectively. 

A study was undertaken to standardize a proper med i ... 

and to find out the effect of growth reguiators, v [tarn!ns and 

additives on Anthurium andreanum Seed Germination and Subsquent 

Growth by Swaminathan (1986). Nitsch medium was found to be 

the best of all the four different media used. NAA (0.1, 

and 5 mg 1 -1) did not have any effect. IBA at all concentriJti(lns 

dela yed germ ina tion but promoted subsequent growth a fter I ~t 

leaf stage. GA3 did not affect Initial seed germination, but sub,.,­

quent growth was enhanced. 2,4-0 also had similar effect. TrJidrni,," 

directly affected germination and subsequent growth. SeE'd I i,-"1'0 

were much greener and healthier with 5 mg 1 -1 of Thiamine. [11" 

germination and growth of seedlings were good when the medid 

was supplemented with Banana pulp. Effect of Colchicine "'do 

inhibitory and lethal except at 5% concentration. 

Zens and Zimmer (1986) concluded that formation of Lcdl<.'" 

and adventitious shoots by shoot tip explants increased signil iCiln-

tly by changing the NH 4 -N: N03 _-N ratio from 1:1 to 1:5. Tile 

increase in productivity differed between clones. In liquid tnOJ<.H" 



2\~ 
fresh weight production within six weeks was three times higt1er 

than on solid media with both NH4 ~ N: N03 - N ratios. 

Zens and Zimmer (1988) developed clones of Anthurium scher­

zerianum using in vitro culture techniques. After 12 weeks multiple 

shoot formation was found in 82-93% of seeds of ~ scherzerianum 

germinating under sterile conditions on a Murashige and Skoog 

agar medium with phytoharmones (NAA & SA). Seeds produced 

caulogenic callus or callus with new' shoots. Productivity depended 

on genotype and it decreased with increasing NH 4: N03 ratio 

in the medium. 



MATERIAL AND METHODS 



Ill. MATERIAL AND METHODS 

The experiments were conducted at Indian Jnstitute of 

Horticultural Research, Hessar-aghatta, Bangalor-e. The plarr15 were 

maintained in tile humidity controlled Glasshouse attached to 

the laboratory. Standard cultural practices for growing the plants 

were followed. 

3.1 PLANT MATERIAL 

Anthurium andreanum Lind. the common anthur ium was t8 I~€m 

for the studies. The species is of columbian origin and is comm­

only known as 'Tail flower' or 'Wax flower'. It grows erect 

with long heart Shaped green leaves, and coloured cordate spathe 

which is wavy and puckered with. pendent Spadix (Plate 

a,b). 

3.1.1 Floral biology and pollination 

Flowers in Anthurium are very small. They are biSexual 

and af"e closely congested in cylindrical spikes and are arranged 

in series of spirals on the Spadix. The flowers ha ve four tepa hi. 

Stamens are opposite to the tepa!s. Stigmas are seSSile, shi"y 

and slimy when receptive. Flowers are prologynous,hence cross 

pollination is obligatory. Pollination was done by transferring 

the pollen from the pollen parent to the receptive stigma by 

a brush. The time taken from pollination to harvest of tI,e 

berries is about 120-130 days. 



Plate-I Anthurium andreanum Lind snowing 

Spathe(a) and Spadix(b) 



Plate-l Anthurium andreanum Lind showing 

Spathe(a) and Spadix(b) 





3.1.2 Harvesting of berries 

The fruits(berries) were harvested when they were 

ripe and orange-red in colour. (Plate II). There were 2-3 seeds 

in each berry. 

3.2 EXTRACTI~ OF SEEDS 

The fruits were used immediatel y after harvest fOI' 

the experiments. The seeds were extracted by removing the 

pulp either by hand or by soaking them in 13 per cent sodiulll 

carbonate solution or one per cent pectinase for five hours 

at room lemperature(Maurer and Brandis,1979 a). 

3.2.1 Sterililation of seeds 

The seeds were thoroughly washed and sterilized by 

soaking in 4% sodium hypochlorite (BOH) solution for one hour. 

3.2:Z Media 

The following different media were used in the present 

study. 

1. Nitsch - 1969 

2. Vacin and Went - 1949 

3. Murashige and Skoog-1962 

4. Knudson C -1951 

(Table 1) 

(Table 2) 

(Table 3) 

(Table 4) 



Plate-II Close up of Anu;urium andreanum 

spadix showing mature berries. 



Plate-II Close up of Anthurium andreanum 

spadix showing mature berries. 



---~--~---



3.2.3 ,Preparation of media 

Stock solution of micronutrients, vitamins and grown, 

regulators required were prepared by dissolving known quantity 

of each chemical separately in known volume of water. They 

were stored in dark coloured bottles in refrigerator at 4 °C. 

For preparing the nutrient media ,required quantity of 

solutions of micronutrients ,growth regulators and vitamins were 

taken into 500 ml boiling flask. Required quantity of maCl'o­

nutrients were also added and dissolved. The pH was adjusted 

between 5.5 - 5.B by USing IN NaOH or IN Hel. For preparing 

the solid media, required quantity of agar was added to the 

hot solution. Care was taken not to over heat the agar as it 

gets charred. 80 ml of the prepared media was poured into 

150 ml Erlenmeyer's fla$ks and plugged with cotton plug and 

kept for autoclaving. 

Ouring the preparation of stock solutions, growth regula­

tors like lAA,NAA and 2,4-D were first dissolved in a minimum 

quantity of ethanol and the required volume was made up Witll 

distilled water. Kinetin and tricalcium phosphate were first 

dissolved in IN Hel and the volume maoe up with distilled 

water. 

Nat. Fe.SOTA was prepared from Na
2 

EDTA diSSOlved 

and heated in water with FeSO 4. 7H
2
0. 
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3.2.4 Autoclaving 

Horlzontal typ" of aU\OClaVe was used. The flasks w,,,-u 

autoclaved at a pressure of 1.0b k9/cm2 (121°C) tor 15 Ininut"s. 

The flasks were then taken <:luI a"j were allowed to cool. They 

were kept staked in the culture room at 25 + 2 Q C. Inoculation 

of seeds and explilnts was done a{\ur 4-5 days en:;;uring tt-lilt 

the flaks were free from conl:'o-"'ti"l8tlon. 

3.2.5 Inoculation of seeds 

The sterilized seeds were sown in f 105;-:5 cunwinin'l 

different media under aseptic conditions in the inoculation rUOl1I 

provided with UV tubes. 

3.2.6 Care of culture 

The cultured flasks were kept in the culture ruom el( 

25 + ZoC wjj~ light intensity of 2000 lux for 16 hotlr~_ 

3.2.7 Recording of data 

Data was recorded on: 

1. Germination percentage of seeds 

2. Number of days taken 10r germinution . 

3. Number of days taken for first ,secood,thi,u <If'U fourll. 

leaf stage. 

4. Fresh weight-dry weight ratio of $"e.edlings. 



Dry weight was taken by drying the plants at lIl<!ir' 

fourth leaf stage for 48 hours at 600 e in tile oven. 

3.3. TISSUE CULTURE 

Standard tissue culture methods were adopted (Plerih, 

19~7) with tile following adaptation. 

3.3.1 

were: 

3.3.2 

Explants 

The different explants used for the present stud i"" 

a) leaf sect ions 

b) Spadix segments 

c)Vegetative buds 

Sterilization of ex plants 

3.3.2.1 Leaf SeCtions: For leaf culture, young unfolding leaves 

were selected. They were dipped in alcOhol for few second", 

immersed in water with few drops of Tween 20 for 1 IloUr waShed 

thorougllly with sterile water to remove tile traces of TWCE'" 

20. The leaves were later immersed in a solution of 0,1% IIlcrcuri! 

chloride for 30 minutes and were cut into pieces of 1 ern 2 with 

or without midrib. 



.~. 

3.3.2.2. Spadix segments; Young Spadices which were still coven:.rJ 

with Spathe were selected. For sterilinltion they were dipped 

in alcohol for few seconds. Immersed In water wJth few d,-"p'. 

of Tween 20 for 1 hour after wtlich they were rinsed in sterile 

water thoroughly. to remove traces of Tween 20; immersed ill 

a solution of per cent sodium hypochlorite fo,' 30 l1Iinul,,~. 

At this stage,the spathe was removed and spadix was once agCJln 

Immersed in a solution of p('r cent sodium hypochlorite lv' 

30 minutes. They were then cut into pieces of 0.8 - 1.0 em length 

and kept ready for inoculation. 

3.3.2.3. Vegetative buds: Vegetative buds from young plants wer', 

collected by cutting out nodal sections of about 0.:' - ern ,I 

They were first dipped in alcohol for few seconds, 5-Odk.:d ill 

0.5% sodium hypochlorite solution with 2 drops of 1 we"''' 20 lUi 

20 minutes. Leaf cOllerings were later removed under 0 dh"cCli"r, 

microscope. The excised buds were soaked in 0.25 p"r r:,·,,1 SUtJIlIIi' 

hypocnlortte solution with 2 drops of rweefi 20 for 40, lIIinull':'. 

Each bud was dl'iointected separately. 

3.3.3. Media 

The following different media were used in the present 

studies. 



I. Nitsch - 1969 (Table 1 ) 

2. Vacin and Went - 1949 ( Ta~Jle 2 ) 

3. Murashige and Skoog - 1962 ( Table 3) 

4. Morel - 1948 (Table 5) 

5. Modified Nitsch-Geier - 1986a (Table 6) 

6. Modified Murashige and Skoog - (Table 7) 

- Kunisaki - 1980 

7. Modified Murashige and Skoog - (Table B) 

Pierik - 1976 

Media were used either in liquid or solid form. 

3.3.4 PrcparatiQll of media 

As given under 3.2.4 

3.3.5 Autoclaving 

AS given under 3.2.5 

3.3.6 Inoculation 

The inoculation of explants were done in inoculal 

chamber under perfect a,;eptic conditions. 



Table 1. Composition of Nitsch medium (Nitsch,I'JW) 

----------------------------------------------
Elements 

Inorganic 

Alt1monium nitrate 

Potassium nitrate 

Calcium chloride 

Magnesium sui phate 

Potassium phosphate 

Boric acid 

Manganese sulphate 

Zinc sulpha1e 

Sodium molybdate 

Copper sulphate 

Ferrous sulphate 

Sodium EDTA 

Inositol 

Nicot inic acid 

Pyridoxin He! 

Thiamine Hel 

Glycine 

Folic acid 

Biotin 

Sucrose 

Distilled water to make upto 

Agar 

Qty • lit . 

720 mg 

<JSO Ing 

166 rng 

185 "'9 

68 lTIg 

10 Illg 

25 mg 

10 "'9 

0.25 mg 

O. (J1.5 1119 

27.8 mg 

37.3 my 

100 "'g 

5 "'9 

0.5 fill) 

0.5 Ing 

2 mg 

0.5 OIg 

0.05 nTg 

20 9 

1000 m! 

<) ~J 

d, 



Table 2. Composition of Vacin and Went medium 

(Vacin and Went, 1949) 

Elements 

Calcium phosphate 

Potassium nitrate 

Magnesium sulphate. 

Potassium phosphate 

Ammonium sulphate 

Manganese sulphate 

Ferric tartarate 

Sucrose 

Distilled water to make upto 

Agar 

Qty./lt. 

200 n19 

525 nl9 

250 IlIg 

250 Il1g 

500 mg 

250 1119 

28 9 

20 9 

1000 IlIl 

'I <J 



Table 3. CompoSition of Murashige and Skoog medium 

(Murashige and Sko09,1962) 

Elements 

Ammonium nitrate 

Potassium nitrate 

Calcium chloride 

Magnesium sulphate 

Potassium phosphate 

Sodium EDTA 

Ferrous sulphate 

Minor 

Boric acid 

Manganese sulphate 

Zinc sui pha te 

Potassium iodide 

SodIum molybdate 

Copper sulphate 

Cobalt chloride 

Glycine 

Inositol 

Nicotinic acid 

Pyridoxin HCI 

Thiamine HC! 

Sllcrose 

Distilled water to make upto 

Agar 

Qty. (it. 

1650 m'] 

1900 m'] 

440 InrJ 

:170 mg 

170 1119 

37.J me] 

27.8 m'] 

6.2 m<J 

22.3 InfJ 

8.6 Ill") 

0.83 rng / 

0.025 rIlg 

Q.CJl5 IIl(j 

2.0 m<J 

100 mg 

0.5 ,og 

0.5 mg 

0.1 m9 

30 <] 

10(10 Illl 

10 '1 

r~ 



Table 4. Composition of Kundson C medium 

(Kundson, 1951) 

Elements 

Calcium nitrate 

Potassium phosphate 

Magnesium sulphate 

Ammonium sulphate 

Ferrous sulphate 

Manganese sulphate 

Sucrose 

Distilled water to make upto 

Agar 

Qty/lt 

1 9 

0.25 9 

0.25 9 

0.50 9 

0.0025 9 

0.0075 9 

20.00 9 

1000 ml 

8.5 g 



Table 5. CompoSition of Morel's medlum(Morel,1948) 

Elements Oty /ll 

Calcium· nitrate 

Magnesium sulphate 

Potassium nitrate 

Ferrous sulphate 

Potassium phospha te 

Kinetin 

Indole-3- acE-tic acid 

Naphthalene acetic acid 

Glucose 

Distilled water to make upto 

Agar 

500 mg 

125 mg 

125 m0 

2.5 ffig 

125 1110 

8 mg 

I 1U~1 

eng 

llQ 9 

1000 fill 

~ 9 

~-~.-



Table 6. Composition of modified Nitsch medium 

(Geier,1986 a) 

Elements 

Inorganic 
Ammonium nitrate 

Potassium nitrate 

Calcium chloride 

Magnesium sui phate 

Potassium phosphate 

Goric acid 

Manganese sulphate 

Zinc sulphate 

Sodium molybdate 

Copper sulphate 

Ferrous sulphate 

Sodium EOTA 

Inositol 

Nicotinic acid 

Pyridoxin He! 

Thiamine Hel 

Glycine 

Folic acid 

Biotin 

Sucrose 

[]enzyl aminopurine 

2,4-Dichlorophenoxy acetic acid 

Distilled water to make upto 

Agar 

Ot y III 

200 mg 

950 mg 

166 mg 

185 mg 

68 mg 

10 mg 

25 mg 

10 mg 

0.25 mg 

0.025 mg 

27.8 mg 

37.3 mg 

100 mg 

5 mg 

0.5 mg 

0.5 mg 

2 mg 

0.5 mg 

0.5 mg 

20 9 

1 mg 

0.1 Illg 

1000 ml 

9 9 



Table 7. Composition of modified Murashige and Skoog medium 

(Kunisaki,1980) 

Elements at y lit 

Ammonium nit,.ate 1650 mg 

Potassium nlt,.ate 1900 mg 

Calcium chloride 440 mg 

Magnesium sulphate 370 mg 

Potassium phosphate 170 mg 

Sodium EDTA :17.3 nllj 

Ferrous sulphate 27.8 mg 

Boric acid 6.L mg 

Manganese sulphate 22.3 mg 

Zinc sulphate 8.6 mg 

Potassium iodide U.83 m9 

Sodium molybdate 0.25 m9 

Copper sulphate 0.025 m~) 

Cobalt chloride 0.025 my 

Thiamine HCl 0.4 109 

Pyridoxin HCl 0.5 mg 

Sucrose 20 9 

Coconut water 15% ~"""lll) 



Tobie 8. Composition of modified Murashige and Skoog mediunl 

(Pieril<,1976). 

Elements 

Ammonium nitrate 

Potassium nitrate 

Calcium chloride 

Magnesium sulphate 

Potassium phosphate 

Sodium EDTA 

Boric acid 

Manganese sulphate 

Zinc sulphate 

Potassium iodide 

Sodium molybdate 

Copper sulphate 

GlYCine 

InOSitol 

Nicotinic acid 

Pyridoxin Hel 

Thiamine Hel 

GlUCose 

Benzyl aminopurine 

2,4-Dichlorophenoxy acetic acid 

Distilled water to make upto 

Agar 

Qt y Ilt 

825 mg 

950 mg 

440 mg 

370 O1g 

85 mg 

25 mg 

6.2 mg 

22.3 mg 

8.6 mg 

0.83 mg 

0.25 mg 

0.025 rng 

2.0 mg 

100 mg 

0.5 mg 

O.S mg 

0.1 mg 

30 9 

1 mg 

0.08 mg 

1000 011 

7 9 



1.~ 

3.3.6.1. Leaf sections: The leaf sections were finally rinsed 

in sterile water and inoculated On the medium under ""eplic condi­

tions. 

3.3.6.2. Spadix segments: Spadix segments were again rinsed 

in sterile water and inoculated on the nutrient medium under 

aseptic conditions. 

3.3.6.3. Vegetative buds: The disinfected vegetative uud» were 

taken out and were directly placed on the nutrient rnediulI'I under 

aseptic conditions. 

3.3.7 Culture conditions 

The cultures were kept under ligtlt or dMk condition" 

as required by the experiment. The intensity of ligt,l 1'1"" ZIJUll 

lux for 16 hours. Temperature of 25 + 2 0 e was maintained. Cul-

tures which required darl<ness were kept in 1100 inclIl)" lor' ,',oil "" 

152-6 c. F. with light control. Liquid cultures which required 

shaking were put on Emenvee rotary shaker 80 rpm. 

3.3.8 Recording of data 

Observations were recorded on: 



3.4 

3.4.1 

1. C"llus InItiation 

2. E '<tent and frequency of callus development 

3. Nature and colour of callus 

4. Regeneration and plantlet k.rrnation 

5. Surv ivaI in tile field 

TRANSPLANTING IN TIlE FI£LO 

Seedlings 

Young seedlings were taken out from the fJasl<s, thorough 

washed with water to remove all traces of media and wei'€! traCl!,­

planted to community pots having 1:1 mixture of tree fern fihrE 

and leaf mould (Plate 1Il). The ymlllg sceJlings w('rtJ kept il 

shade and were watered 2-3 times a day Lo maintain the humidity 

Tile seedlings were given 1-2 sprays of [lentatc after 15-20 0"),, 

as prophylactic measure. 

3.4.2 Mel"iclones 

Young mericlones were transplanted to IIle Jiffy pol! 

which were kept moist and under shade. 

3.5. STATISTICAL ANALYSIS 

The data was analysed to rank tha means from tne rli9r,e~ 

to the 10we';.\ and identify the apPl"oprialu tr&:ltments3S advoca­

ted by Mile "nd Chun (1986) for tissue culture (",.p(:,·iflWllb. 



Plate -III A seedling transplanted to the pot. 



Plate -III A seedling transplanted to the pot. 





EXPERIMENTAL RESULTS 



IV. EXPERIMENTAL RESULTS 

The results of the experiment conducted on Anthurium andrei,lnull1 

are reported in this chapter. 

A preliminary study was conducted on floral biology of 

Anthurlum andreanum. The cross pollinated protogynouS flol'l(:rs 

took about 120-130 days from pollination to maturity of the berries 

in different cultivars (Table 9). 

4.1 Seed culture studies. 

The effect of different methods of extraction and effect (If 

different nutrient media on seed germination and subsequent growth 

are reported below. 

4.1.1. Effect of Method of extraction of seeds. 

Methods like hand pulping and extraction, treating the berri"" 

with Sodium carbonate or pectinase were used in the present study. 

Data on percent seed germination tlnd number of days taken fue 

seed germination were recorded (Table 10). Subsequent grol"/lll 

such as days taken for formation of first leaf, second leaf. trli"d 

leaf and fourth leaf were also recorded (Table 11). 

In all respects Hand pulping of the berrics was found to 

be the best method of extraction as compared to treating the ber(l(!s 

with one percent pectinase or 13 per cent Sodium carbonate( Plate 

IV} . Percent germination was highest (92.18) when seeds wel'e 
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Table 10. Effect of method of extraction of seeds on percent 

germination and days taken for germlnatlon 

Extraction 
Metllod 

Hand Pulping 

Treatment with 
Pectinase( 1%) 

Treatment with 
Soditrn Carbonate(13%) 

Percent 
Germination 

92.18 

65.88 

49.4 

Average number 01 days 
taken for germination 

8.8 

12.8 

12.8 
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Plate-IV Effect of SodIum Carbonate(a) and hand pulping (h) 

on seed germination and subsequent growth. 



Plate-IV Effect of Sodium Carbonate(a) and hand pulping (b) 

on seed germination and subsequent growth. 





hand pulped and extracted than by treating with pectinase (65.88) 

or Sodium carbonate (49.4). 

Average number of days taken for germination of seeds W<lS 

less when the seeds were Hand pulped(8.8 days) than on treating 

with Pectinase (12.8 days) or Sodium carbonate (12.8 days). 

The average number of days taken for first leaf formation 

was 20.6 days on hand pulping, 24.6 days on treating with pecllnd!oc 

and 23.6 days on treating with Sodium carbonate. 

The second leaf formed after 39.4 days on hand pulping,40.S 

days on treating with pectinase, and 1,5.5 days on treating with 

Sodium ca rbonate. 

The third leaf formation was after 60.74 days on hand puip-

ing and 69.8 days on treating with pectinase. However, seed" 

treated with Sodium carbonate did not show any growth after 2nd 

leaf. 

The average number of days taken for. fourth leaf formation 

on hand pulping of seeds was 90.2 days while seeds treated willl 

Sodium carbonate and llt:Ctinase did not show any subsequent 9rowl\~ 

and - slewly died out. 

Fresh and Dry weight of seedlings were recorded after 120 

days and Fresh Weight: Dry weight indices were calculated (Table 

12), by using the formula.., 

Weight Index Fresh weight )( 100 

Dry weight 
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Fresh weight of seedlings were comparatively equal,when 

treated with pectinase (0.217 mg) or wt1en hand pulped (0.2126"'9) I 

while it was low jn the seedlings treated with Sodium Carbonate 

(0.133 mg). 

Dry weight of the seedlings also showed a similar trend. 

It was almost the same for the seedlings obtained after pectinase 

treatment (0.0242 mg) and hand pulping (0.0241 mg) while it 

was less in the seedlings with Sodium carbonate treatment 

(0.0178 mg). 

The fresh weight and dry weight Index was more for 

the seedlings obtained by treating with pectinase (1114,78) 

followed by those obtained by hand pulping (882.16) and by 

treating with Sodium Carbonate (747.475). 

4.1.2. Etfeft of djfferent media: 

The experiments were conducted to find out the effect 

of different media on seed germination and subsequent growth 

in the culti vars of Anthurium andreanum. 

Four different media were used for the present study. 

(a) Nitsch medium (1969) ; (b) Murashige and Skoog medium 

(1962); (c)Knudson C medium (1951) and (d)Vacin and Went medium 

(1949) (Plate V). 

Data recorded on percent seed germination and number 

of days taken for seed germination are given in the Table 13. 



Plate-V. Effect of different nutrient media on 
anthurium seed germination. 

I.NItsch 
2.MS 
3. Vacin and Went 
4.Knudson C. 



Plate-V. Effect of different nutrient media on 
anthurium seed germination. 

1.Nitsch 
2.MS 
3. Vacin and Went 
4.Knudson C. 





Table 13. Effect of different nutrient media on perc:?nt germina­

tion and number of days taken for germination In 

Anthurlum andreanum 

Media Percent Average number of 
gel"minatlon days tafcen ror 

germination 

Nitsch 93.33 6.5 

Murashige 86.3 13.75 
& Skoog 

Vacin and Went 76.8 8.75 

Knudson C. 65.18 13.25 



Nitsch medium was found better over the other three medi., 

used (Plate VI). Percent seed germination was highest on Nitscl, 

medium (93.33) followed by Murashige and Skoog's(86.3). Vaei" 

and Went (76.8) and Knudson C medium (65.18). Similarly, early 

seed ger" 1'18tion was noticed on Nitsch medium (6.5 days) followeLl 

by Vacln and Went (8.75 days). Knudson C (13.25 days) and 

Murashige and Skoog's medium (13.75 days). 

Subsequent growth was recorded in terms of number of 

days taken for the development of first leaf, second leaf, third 

leaf and fourth leaf stage (Table 14) (Plate VII). 

First leaf formed after 23.25 days on Nitsch medium, 

27.75 days on Knudson C medium, 33.25 days on Vilcin and \V~'''l 

medium and 38.25 days on Murashige and Skoog's medium on 

an average. 

The development of second leaf took about 40 duys on 

Nitsch's medium, 41 days on Knudson C medium, 51.5 days on 

Murashige and Skoog's medium and 54.75 days on Vacin dnd 

Went medium. 

A totally different trend for the 3rd and 4th leaf stage 

was seen in the media used. 

Third leat development was faster on Murashige and Skoog's 

medium which took 65.75 days, while on Knudson C it was 68.5 

days,on Vacin and Went, 69.5 days and on Nitsch medium n.s 

days. 



Plate-VI. Healthy anthurium seedlings on 
Nitsch medium, 
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Plate-VIi. AnthurIum seedlings raised on Nitsch medium 

showing different stages of growth. 



Plate-VIi, Anthurium seedlings raised on Nitsch medium 

Showing different stages of growth. 





The average number of days taken for fourth leaf formal ion 5,; 
was 86,S days on Vacin and Went medium, 86,75 days on Mura-

shige and Skoog's medium, 87.75 days on Nitsch medium and 

89 days on Knudson C medium. 

Fresh weight and Dry weight of the seedlings were 

recorded after 120 days and Fresh weight by dry weight 

Index was calculated (Table 15). 

The highest weight of fresh seedlings was noticed on 

Nitsch medium (0.227 mg) followed by Murashige and Skoog 

medium (0.225 mg),Knudson C medium (0.223 mg) and Vaein 

and Went medium (0.215 mg). 

The Dry weight of the seedlings was more on Murashige 

and Skoog's medium (O.0285 m9) followed by Vacin and Went 

(0.0266 mg), Nitsch (0.026 mg) and Knudson C medium (0.025 /)]9). 

Fresh weight by dry weight Index was highest on Knudson 

C medium (880.90) followed by Nitsch (878.823), Vacill and 

Went (807.360) and Murashige and Skoog's medium (788.031). 

Callusing in seeds: Small percentage of seeds (1.5%) 

inoculated on to Nitsch medium started calluSing in abowt 

4-6 weeks (Plate VIIl,IX) and continued to grow till 1-2 sprouts 

formed. The callus was green to cream or yellow in colour. 

It took about 7-8 months for the formation of seedlings from 

callus. 
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Plate-VIII. Anthurium seeds showing initiation of 

callus on Nitsch medium. 

Plate-IX. Anthurium seecls showing profuse callusing 

on Nitsch meclium. 





4.2 Tissue culture studies: 

Different explants like Jeaf section,spadlx 5"9010n\5 and 

vegetative buds wefe used fOf the present study. Effect of 

different nutrient meclia on these explants are reported below: 

4.2.1 Leaf sections. 

Leaf sections of "lanZwere inoculated on 5 different nutrient 

media (Plate Xl like ~ Nitsch, Murashlge and Skoog, Vacin and 

Went, Morels medium and modified Nitsch medium(Geier,19868). 

There was no change in the explant when inoculated on 1st four 

medi" even after 3 months o{ incubation in dark. 

Cream or green coloured globular calli formed 0"" Nilscll 
-1 -1 

medium (Geier,1986.a)supplemented with lmg I SA and O. 1 Ingl 

2,4-0 (Table 16) with less of Ammonium Nitrate. Cultures werG 

kept in dark (Plate Xl and XII). 

Of the 37 different genotypes tested, only two genotypes 

IIHR No.77 and 83 could callus with very good frequency showing 

the effective genotypic response of different cultures for callu-

sing (Table 17). 

4.2.2. Spadix segments. 

The spadix segments were inoculated on 5 different nutri-

ent media l!ke Ni1SCh, Mur "Shige and Skoog, Vacin and Went, Morel' 5 

medium awl Modified Murashige and Skoog's medium(Kunisaki,1980). 



Plate-X. Leaf section inoculated on 
ModIfIed Nitsch medium. 



Plate-X. Leaf section inoculated on 
Modified Nitsch medium. 
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Plate-XI. Leaf sections showing initiation of callus 
on ModIfied Nitsch medium. 

Plate-XII. Initial stages of differentiation in _leaf 
callus on Modified Nitsch medium. 



Plate-XI. Leaf sections showing initiation of callus 
on Modified Nitsch medium. 

Plate-XII. Initial stages of differentiation in _leaf 
callus on Modified Nitsch medium. 





Table 17. Response of genotype to callusing/sprouting using 

leaf section as explant, in Anthurium andreanum 

Sl,No. Cultivar Number of Media Formation of 
Number explant Callus Sprout 

28 4 Nitsch 

2 41 2 

3 56 

4 119 7 

5 41 2 

6 22 8 

7 27 7 

8 52 7 

9 28 4 Murashige and -
Skoog 

10 41 2 

11 56 2 

12 119 7 

13 50 7 

14 63 3 

15 52 3 

16 56 5 

17 28 4 Morel 

18 41 4 

19 119 7 

20 22 5 

21 50 3 

22 27 3 



ij" 

------
2 J 4 5 6 

23 52 7 Morel 

24 63 3 

25 28 4 Vacin and 
Went 

26 41 4 

27 56 2 

26 119 7 " 
29 32 5 " 
30 27 7 .. 
31 63 7 

32 27 7 

33 77 6 Modified H+ t 
Nitsch 

34 55 5 ... 
35 83 8 " ++t .. 
36 9 4 + 

37 13 5. 01 ++ + 

+ Ca llus/Sprouts formed 

Callus/ Sprouts not formed 

Degree of ca llusing 

+ Moderate 

++ Good 

+++ Excellent 



They showed very high stability on all media. On Nitsch medium, 

only little expansion at the base of the segments was noticed. 

However, there was no further growth. On Morel and Vacin and 

Went medium, the enlargement of the unfertilized ovaries were 

noticed after 55 days. They formed pseudo berries In 150 days 

(Table 18). The berries did not have any seeds but contained 

good amount of pulp. 

On Modified Murashige and Skoog's medlu{i1 (Kunisaki, 1980) , 

further supplemented with· 2,4-0 - 0.1 mgl -1 BA-l mgl-) 

and Agar - 8 91 -1 ,the spadix segments produced callus which 

was cream in colour (Table 18). It took 20 days for callusing. 

SImilar result was also obtained when the spadix was inoculated 

on Murashige and Skoog's ·medium (Murashige and Skoog, 1962) . 

Callusing occured under dark conditions (Plate XIII and XIV). 

Of the 33 different genotypes tested, only 3 genotypes, IIHR 

No.55, 162, 41 callused with good frequency (Table 19). 

4.2.3 Vegetative buds. 

Vegetative buds were inoculated on Nitsch,Murashige and 

Skoog,Morel and Vacin and Went medium and modified Murashige. 

and Skoog's medium (Kunisaki,1980). Both liquid and solid medium 

were tried. Vegetative buds produced callus on I1quld Vacin 

and Went medium under diffused light conditions. 

G 
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Plate-XIII. Spadix segments on Modified MS medium. 

Plate-XIV. Callus formation on Spadix segments on 

Modified MS medium 





Table 19 . Response of genotype to callusing /sprouting using 
Spadix segments as ex plants In Anthurium 
andreanum 

SI •• No. Cultivar Number' of Media Ex~lant forming 
Number explant Callus Sprouts 

3 2 Nitsch 

2 36 

3 20 3 

4 107 4 " 

5 171 6 " 

6 170 4 

7 3 Z Murashige 
and Skoog 

8 36 7 + + 
9 20 3 '+ 

10 107 4 + +. 

11 91 6 

12 56 2 Murashige 
and Skoog 

13 3 2 Morel 

14 36 2 " 
15 25 2 

16 52 5 

17 49 4 

18 107 5 

19 20 3 Vacin and 

Went 

20 52 5 



tj, 
2 3 I< 5 6 

21 41 6 Vacin and 
Went 

22 171 7 

23 I< 

24 107 4 Modified + 
Murashige 
and Skoog 

(Kunisak!,1980) 

25 23 J " 
26 220 4 

27 100 4 

28 55 4 ++ + 

29 123 5 

30 40 2 " • 
31 57 2 

32 162 4 " +t + 

33 41 4 ++ + 

+ = Callus/Sprout formed 

Callus/Sprout not formed 

Degree of callusing 

+ = Moderate 

++ Good 

+++ Excellent 



On Modified Murashige and Skoog medium(Kunisaki,1980), 

the buds turned green in about 5 weeks. For another one week 

there was increase in its size, but there was no further growth 

(Table 20). 

Of the 36 different genotypes tested,IlHR No.52 and 104 

showed very good frequency for callusing (Table 21). 

4.3. Efficacy of the explant. 

For the present study, explants like Leaf sections,Spadix 

segments, Vegetati ve buds were used. Leaf sections were better 

than Spadix segments or vegetative buds. The frequency and extent 

of callusing was high when leaf sections were used as explants. 

4.4 Survival of plantlets in the field. 

Among the pJantlets formed from leaf as explant, more than 

53 per cent survived in the field, while plantlets formed frO"1 

Spadix segments more than 80 per cent, and from Vegetative buds 

more than fifty per cent survived in the field (Plate XV). 
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Table 21. Response of genotype to callusing/sprouting using 

vegetative buds as explants in Anthurium 

andreanum 

Sl.No. Cultivar Number of Media Formation of 
number explant Callus Sprouts 

15 2 r,ilSch 

2 98 2 " 

J 40 

4 5 

5 15 3 " 
6 107 2 

7 104 3 

8 52 2 " 

9 51 Murashige 
and Skoog 

10 65 2 

11 2.2 2 If 

12 

13 105 " 
14 95 2 

IS 73 2 

16 110 " 
17 40 2 

18 52 5 Vacin -t++ + 
and Went 

19 34 3 

20 104 4 +++ + 



t; I 

2 3 4 5 6 

21 73 4 Vacln and 

22 103 
Went 

2 

23 112 2 

24 15 2 " 
25 105 3 

26 178 3 Modified + 
Murashige 

and Skoog 
(Kunlsaki,1960) 

27 105 2 + 

26 34 2 

29 65 " 
30 2 4 " 
31 51 3 

32 47 3 " 
33 55 4 " t 

... ~ Callus/Sprout formed 

Callus/Sprout not formed 

Degree of callusing 

+ = Moderate 

++ Good 

H+ Excellent 



Plate-XV. Tissue raised plants transferred to Jiffy pellets 

showing good shoot and root growth. 





DISCUSSION 



V. DISCUSSION 

The pro;,sent studies wore candllcted to st,mullrdic;t' ""tri{:", 

media for the in vitro germinntinn of anthurillm Sueu" dnd ,11 <,rJ -
to study the ufficacy of different ex plants and nutrienl [II<:(J io 

for the tissue culture PI'OP1l~tion of differef,1 c:ultivJr5, the (,-Suits; 

obtained therein are dlscLlssed in the rresent ("h.1ptcr. 

5.1 Anthurium seeds: 

Anthurium is a cross pollinaled crap, the b"rr\~€> ""hi,h 

take 4-5 months to matur" are usually picl<ed up uetor!! rne1' 

are flJlly mature for ~ vitro sowing. Each berr), contains 2-J 

seeds which are surrounded by pulp. Tile anthuriu,,, ~,,',:J, Ic:,.: 

their viability very fast. 

As compared to majority of tile angiosper"15 S(','(h "I,kl' 

contuin a bipolar embryo at maturity. the embryo ii, <I III I 11 11 illl" 

remains small, reduced and Jacl<S propt!r diFfere,,1 iali'''rl ill 1I ," 

time of dispersai(N"tesh and Rao,198',). Inlrasemb1Ul ,)ru\'II~1 oJl1,] 

after"' ripening are rf!ported in ctiffl'rent species (Ra~~lilvdn, l~BO). 

Tile improper development of embryo makes ttl",n l,dc:roLropic 

and make them dependent on the met" boli tas rrescmt in stu-roun-

ding cells or endosperm. Tl1is indicates that the nutrjtion rC!'qul re-

men! uf anthurium seeds is ven' complex and Idghly 5fJ"cil it 

In nature. This maY be the milin reasun for the luw CjL·"llIin..1LJ(.01 

of at\lhurium seeds ~ ~. 



GJ 
~ vitro germination of anhturium seeds on diffcrvnt nutrient 

media gives an opportunity 10 study the nutritiun rC'quil'QIlIl'I1L 

of developing embryo at different stctg~s of developillent espl;;CiJll y 

the heterolrDplc phase and autotrophic phose which are cS5entLd 

features of anthurium seed devolopment(Ragh3van,19BO}. '[Ilis will 

also help to select the right medium to overcome il1trasernin;,j 

growth ,dormancy and ",nhance seed germln1ltlon as CLlInp3rt'u to 

l!!. vitro germil'lation. 

5.1.1 Method of extraction of seeds: 

A perusal of earlier literature reveab(MaUl "I' and [lramles 

1979 a} that diffonmt methods have been used by earl ier 1"01')..1"', 

for the extraction of Anthurium sChorzerianum seeds lif;e 1lanel 

Pu1fllng,treating the berries with sodlurn carbomte or PectimSe. 

Experiments were conducted to study the effect of tneso Iltethods 

on gerrnination,percentage of germination and sub5eqw:m\ u('vd()i1~ 

ment of Afllllurium andreanum seeds. It was observed that Iland 

pulping and thorough washIng of seeds In running wakr' was tile 

best method.It gave high and oarly germination ,jnd ~u/)';C'<lu",.,1 

growth(Fig.1).ThiS may be due to washing off of soow unlynU) 

or lnhibllors present In the seeds. On tho O\l1er hand t,'wllllelil 

with Sodium Carbonate alld Pectinase delayed the germimlion M(I 

Showed Inhibitory effect not only ill seed germination /Jut dhu 

in subsequent groWtl'l(Fig.2a, 2b and 3}. 
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5.1.2 Effect of different media. 

Four diffc,rL(,t nutrient media waro uscd in the 

Study. These are Nltsctl medium (1969), Vacin iJr.cI W,:nl 

Mur-ash Ige Dnd Sko09 (1962.) and Knud,;on C med IUin (1951). 

( II 

( -J'HI'!) , 

II W"> 

observed that the best sced germination .,.,as on Nihclt ,,,,,di,,,,, 

followed by MS medium. 

Nitsch medium supported early 9ilnnimtio,I und <:Jr'",II, 

(Fi9.~). The seeds germinated wltl1in 6.5 days wllh a f,I911 p0rt.:,'Il­

tage of germlration (\)3.33). However, the subseqllent ~rowlt' "I 

the seedlings was not very good.After 2nd leaf :'1"9" lI,e bl',,1 

growth was seen on MS mcdium(Fig.5a and 5b). 

A perusal of cal"ller litcralure reveals \1"\3\ o(,t "",,', 

work has bleen done on in vllto germlmtion of /lnlh~rilJln $I.'.·d .. , . 

. Pierlk ~ ~. (1974) c:ultuf'ed some ex('l~ed cmtJry()s Oil ~l"r~~lliq.;o 

and Skoog's medium to Induce callus. Thou9h {tley reporl(:rj III~I 

small per<:entage of embryo produced c",lIl.s, they did nrll r"tJOl'r 

anything on seedling production. SwaminatI1i1n( 198£.) W".o "'Ofl<~(\ 

on in v it,'O seed germination of I\n!nurium rcporteJ I lid I rl i t ..,(t., 

medium is the best medium for seed gcrmirotlon and 5ub:.,C'qLld,t 

growth. The present Studios also reveal that NiIS("I) o,odiulIl ,~ 

most ideal medium for seed germinali()i). This may bL: <1,,': 10 It,,,, 

presence of lower C'c;'l<.cntratiun of ITlilcro and micre elelllt'nts ,,~,rj 

organic constituents a5 compared 10 MS medi,,'ll Wi-deb ".,n\o3in t'\;qhf'~ 
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'\1 

concentration!> of salts like Ammonium nltrate,PotassiUIIi nilf'dk, 

Calcium Chloride, Potassium dihydrr.g.,n orthopl1ospha!e ()tc. H'I"',e 

salts inhibit the seed germination and development uplo :!nd !c .. 11 

stage,however,they al'e helpful in subsequont growLh and dnvC'lnr,­

manto It also Indicates that higher concentration of Cillcium and 

Potassium was Inhibitory for ill'1thur!um 5, d germir,,! Ion. Till! 

present result also indicilted that ammonium nitr"te was the be:,( 

source of nltrogen for the germinal ion and subsequent growtl' ot 

anthurlum seedlings. The fresh weight of the seedlings uftcr 120 

days was highest on Nitsch medium, willie the dry "eight 01 

the seedlings was highest on MuraShige and 51<009' 5 medium (F 19.6). 

These results, thus, indicate thaI Nitsch and Murashig", and SI<oc/j' ~ 

medium support the plant growth at different stages. 

5.2 Tissue culture studies. 

Tissue culture propagation is based on the concept (If tOli­

potency I a characteristic of all plant ceLLs,however its 0> pression 

is confined to particular group of cells e.g.mer'istemdtlc celb. 

The explant need not contain meristematic cell always, provi,k,,J 

its other cells can generate mewistem(lt ic CE.>l1s when sui t,d,l ~ 

stimulated. Some of the lmportant factors responsible fur lis"u" 

culture propaga tion are: 
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1. Explant: its source,agc,preculture treatment, 

2. Nutrient media: Chemical composition Includln0 Clrowlh 

regulators etc. 

3. Culture environmeflt: Light,tumperature etc. 

(Murashlge, 1977). 

Anthurlum Is known to respond to tissue culture to:chnJqu .. s. 

lho' flower production in the rnericlones has been r",ported tn 

be highor than those from seediilIgs(leel.lwen, 1980). fhe lechniqu,> 

has been used extensively In merlcloning of ~ al1r.Jre,lnllln (Pier i~ 

at a1. 1974) and A. sCherzerianutn (Picrlk and Steegnl.:Jns, 1915, 

G .. ler.1986 b). 

5.2.1. Explant: 

A perusal of earlier literature reveals that diff(,,.~m e,<ril"rtr~ 

have been used by earlier workers to get calilis. Ittt· (l"pldnt~ 

are leaf sf'ctions,spadlx segments,vegetatlve 

inflorescence stalk etc.(Eapen and Rao,1985). 

buds ,nodal Sec.l it>! "., 

Ceier (1~'B2) fGUII.) 

spadix segments to have much higher capacity 

as compared to segments of leaf petlole,spathe etc. 

for re~':-l'ierat ion 



5.2.2. Leaf sections as Explant: 

As in other monocotyledonous plants the potential for' 

dedifferentiation is restricted to immature tissues, substantial number 

of uncontaminated explants consisting of immature tissues are most 

easily obtained from young leaves,etc. Pierik et ~. (1975) suggested 

a method for the commercial propagation of anthurium. After callus 

is formed on the leaf sections In liquid MS medium, they are 

transferred to solid medium. Geier (1985a) successfully used leaf 

explant for the propagation of ~ scherzerianum. Eapen and Rao 

(1985) reported the efficacy of deaf explant in in vitro propagation 

of Anthurium patulum. They observed that highest callus formation 

was seen on the leaf sections cultured with mid vein. Geier (1986a) 

however did nOl see any difference in reponse with leaf sections 

with or without mid rib, except that segments from proximal 

position produced Significantly less shoots, the reason being the 

Improper contact of the cut edge with the medium. 

The present studies have shown that frequency of callu­

sing was much higher in leaf sections with mid rib(Tabie 22).ll 

was also observed that callusing on leaf section was much belter 

when placed with their abaxial surface onto the culture medium. 

1his is in accordance with the results obtained earlier by Geier 

(1985a) • 



Table 22. Response of explants for callusing in Anthurium 

andreanum 

Explant Extent Frequency Plantiet 
source of of callus (ormation 

callusing 

a.Leaf with +++ 69% + 
Mid vein 

b. Leaf withQJt ++ 30% + 
Mid vein 

c. Spathe 

d. Petiole 

e. Spadix +t 60% + 

f. Vegeta ti ve H-t 40% + 
buds 

Degree of callusing 

+ Moderate 

t+ Good 

+H- Excellent 

7, 



Older and decoloured leaves were not suitable as explants,only 

fresh,Just unfurled leaves gilve the best callus. 

One of the major factors influencing leaf as explant seen 

in the present experiments was the genotype which strongly deter-

mines callusing and regeneration abillty.Out of 37 genotypes tried. 

only 2 give good response. 

The other factor which influenced the callus formation on 

leaf section was the extent of illumination. For callus induction 

and multlpllcatlon, total darkness was very essent ial (Table 23). 

Illumination was found to enhance Shoot and root development at 

the expense of calluS growth. 

Concentration of the nurtrlents In the medium fllso aff"c\(.d 

callusing. Callus formation was observed in the leaf sections whell 

the concentration of Ammonium Nitrate in the Nitsch medium WdS 

reduced t~ 200 rn~ t -l(Table 24) along with 2,4-D and BA (0.1 

mg I -1 and 1mg I -1 respectively). Geier (19860) also reportod 

that callusing can be induced from leaf sections on modified Nitsch 

medium with a low level of Ammonium Nitrate (200 mg 1 -1) iJl1U 

SA (lmg 1-1 ) and 2,4-D (0.1 mg I -1), while shoots can be multi-

plied on a medium containing higher level of Ammonium Nitrate 

(720 mg/lt) and BA (0.5 mg/lt). Root formation occured on the 

medium with no growth regulators. Callus and shoot generat ion 

is effected by NH + ions and not by NO - ions (Pierik et al., 1979). 
4 3 --



Table 23. Effect of nature of lIght 01'1 callus forma lion 

al'ld sprout regenerat 101'1 In Anthurlum andreanum 

Explant Dark Ught (2000 lux lor 1 vi' ) 

Leaf 
Sections 

C311us 

+ 

Spadix + 
Segments 

Sprout Callus 

Vegetative Callused under diffused light 
buds 

t Callus/sprout formed 

Callus/sprout not formed 

Sprout 
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S.2.3. Spadix segments as explant. 

Spadix segments showed very high stability and did nut 

show any response· even after 3 months on Nitsch and Murashige 

and Skoog's medium. However, on Morel and Vacln and Went medium 

the ovaries grew to form pseudoberries after 5 months. Geier 

(1986b) reported that on Modified Nitsch medium Spadix segment:; 

of A. sCherzerianum showed very high in vitro stability ond tI',erc 

was only enlargement of floral or9Ons. Callus and shoot forrnaliol1 

rarely occured in the primary cultures. Repeated dissection <.l11(j 

transfer of spadice tissues onto fresh medium induced and promoted 

callusing. However, in the present study, even after repeated disse-

etions, the tissues showed very high stability on Modified Nitscl1 

medium. 

Callusing was observed in Spadix segments cultured on 

Modified Murashige and Skoog medium(Kunisaki,1980} further supp­

lemented with 1mg I -1 of SA and 0.1 mg I -1 of 2,4-0. CallUSing 

was promoted when the cultures were kept in dark at 2SoC (Table 

23) on soUd medium. The concentration of Ammonium Nitrate played 

an important role in the callusing of spadix segments. Best resui b 

were obtained when concentration of (NH 4) ND3 was 1650 mg J -1 

while at low levels (200 mg 1-1 ) there was no callus formalio'1 

(Table 24). 



Table 24. Effect of Ammonium Nitrate concentration on callus 

formation and sprout regeneration in Anthurium 

andreanum 

Medium Concentrat ion Explant Formation at 
of NH

4
N0

3 
ca llus sprout 

Modified 720 
Nitsch 
(Geier, 1986 a) 

Modified 200 
Nitsch 
(Geier, 1986 a) 

Nitsch 720 
( 1969) 

Modified 1650 
Murashige 
andSkoog 
(Kunisaki, 
1980) 

mg 1 -\ Leaf 

mg 1-1 Leaf t 

mg 1 

mg 1 

-1 SpadIx 

-1 Spadix 

+ ~ Callus/Sprout formed 

Callus/Sprout not formed 

+ 

+ 



5.2.4. Vegetative buds as explant. 

A perusal of earlier literature reveals that veg"la tl ve bucb 

and shoot apices are not commonly used for tissue culture propag8-

t1on(Plerlk and Steegmans 1975) due to higher level of conluilli­

nation in cultures. Kunisaki (1980) got high yield of viable A. 

andreanum cultures using small explants of vegetative buds dis­

infected with 0.2% sodium hypochlorite. Formation of callus and 

adventitious shoots by shoot tip explants,was achieved by redu­

Cing the concentration of Ammonium nitrate on MS medium. 

Present studies ha ve shown that vegetati ve buds and shoot 

apices are not very suitable for callus culture and regeneratioll 

(Tabie 22). 

Vacin and Went was found to be a more suitable modilllll 

for callus induction in vegetative buds than NitsCh, Murashige 

and Skoog or Morel medium. On Modified Murashige and Skuog 

medium(Kunisaki,1980),there was only an increase in the size 

of the vegetative buds. 

Diffused light conditions promoted callusing than when cul\ur('s 

were kept in light.Liquic\ medium was better ,ascnsolid medium 

the vegelati ve buds did not show any response( Table 23). 



SUMMARY 



VI. SUMMARY 

The experiments on Anthurium andreanum Lind. were conducted 

at Indian Institute of Horticultural Research I Hessaraghalla, Bangalore. 

The plants were maintained in the humidity controlled glass house 

attached to the Laboratory. 

At present ,anthurium seeds are grown in open and are chief 

source of planting material. The germination of seeds in vivo 

is very low as the seeds lose their viability very fast. Similarl y 

standard methods are not available for the tissue culture propa­

gation of different cultivars. 

The present studies were undertaken to standardize the 

nutrient media for aseptic germination of seeds so as to get higher 

germination and good subsequent growth. 

Experiments were also conducted to standardise micropro­

pdg(1tion of seJecleo anthurlum cultivars. DIffel'ent uXflldnb Ill,,, 

leaf sections, spadIx segments and vegetati ve buds were used Uil 

different nutrient media to get callus and plant lets . 

A preliminary study showed that the time taken from polli­

nation to harvest of the berries is about 120-130 days in different 



cultivars. The seeds from the berries were extracted by ~1i.liltJ 

pulping or by treating with pectinase (1%) or with Sodium CarbofkJ!'"( J:j' 

Observations indicated that hand pulpIng was the best method 

of seed ex traction as it gave good germination and subseqU(mt 

growth of the seedlings. 

The seeds were sown on four different medIa ego Nitsch,MIJr':,­

shige and Skoog, Vacin and Went and Knudson C medium. Observil­

lions indicated that Anthurlum andreanum is vary spcliflc In ih 

nutritional requIrements at different stages of Its growtrl. I\('st 

and early seed germination was noticed on Nitsch medium. f unrl>.!f 

growth upto 2nd leaf stage was also good on the same medium. 

However ,it was observed that for subsequent stages of devel,,­

pment(3rd and 4th leaf), Murashige and Skoog's medium was "'OCL' 

suitable. Thus for practical purp05es,the seeds can be gerrni(latl,(j 

and grown upto 2nd leaf stage on Nitsch medium and on MS mediu,n 

for subsequent growth. 

Tissue culture studies were conducted using three diffec.;nt 

explants such a5 leaf sections, spadix segments and vt'gelu II v,· 

buds. 



Leaf Sections: 

1Cm2 sections along with mid rib, taken from young leaves 

which had just unfolded gave the best result in the form of callu-

sing. The best nutrient medium which supported the callusing was 

found to be modified Nitsch medium.It was also observed that 

callusing was induced only when the explant was kept in dark 

It was observed that concentration of Ammonium Nitrate played 

a very vital role in the callusing of leaf sections, lower concentra-

tion(200 mg 1-1 ) being the most ideal. 

Spadix segments: 

0.8 - 1.0 cm long Spadix segments gave best result in ttle 

form of callusing on Murashige and Skoog's medium and also Modi-

fled Murashige and Skoog's medium. In the initial stages,tI-,ey 

Showed a very high stability ,however ,callusing was induced by 

subculturing them 2-3 times. Further the callusing was induced 

only when the explants were kept in dark at Z5 .! zOe. 

Vegetative buds: 

Vegetative buds calluse:l well on Vacin and Went medium. Callu-

Sing was induced when they were cultured in diffused ligh t con­

ditions at 25 + ZoC. 



It was also observed that anthurlum genotypes 5how varied 

response In the form of callusing and plant let formation In dHfl'r­

ent explants. Out of 37 genotypes tried only 2 gave good response. 

The present studies have Shown that seeds of Anthuriurn 

andreanum Lind.can be successfully germinated In ~ on Nibch 

medlum with a very high percentage of germJnatlon and good subse­

quent growth. 

Similarly, It was found that leaf sectIons are the best explanl 

for micropropagatLon of anthurlum cultlvars. 
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BA 

2,4-0 

GA3 

IAA 

IBA 

NAA 

2-ip 

PBA 

Na FeEOTA 

MS medium 

VW medium 

APPENDIX 

Benzy laminopurine 

2, 4-0ichlorophenox yacetic acid 

Gibberellic acid 
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