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INTRODUCTION

Orchids occupy the prime posit ion among all  the f lowering

plants valued for  cut f lower  production and potted plants in the 

wor ld .  Their  f lowers  are known for  the ir  long lasting nature and 

bewitching beauty. They also fetch a v e ry  high pr ice  in the inter

national market.

The orchid f a m i ly , Orchiclaceae, is regarded as one of the

largest groups of i lowering p lants , which const i t  ues about seven 

per cent of the species in the category.  It is comprised of an 

estimated number of 750 genera and 18000 species ,  distr ibuted 

throughout the world .  From India alone about 1800 species have 

been reported ,  scattered a l l  ove r  N.E. Himalayas (600 spec ies ) ,

N.W. Himalayas (300 spec ies ) ,  Maharashtra (130 spec ie s ) ,  Andaman 

and Nicobar islands (70 spec ies )  and Western ghats (200 spec ies ) ,  

(Maheshwari,  1980). Certain important species belonging to the 

genera Dendrobium, Cymbidium, Paphiopedi lum, Rhynchosty l is  etc. 

are found in the Western ghats.

In spite of being v e ry  r ich  in orchid  wealth, the orchid 

industry in India is s t i l l  in its infancy. Our sale of native orchids 

Hoee not exceed a few lakh rupees which is neg l ig ib le  compared 

to those of Thailand and Singapore who export orchids worth 10.3

million and 6.7 mil l ion do l la rs ,  r e sp ec t i v e l y ,  per  annum (Chadha, 

1980). Moreover,  the orchid  f lo ra  of the country is endangered
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on account of deforestat ion, urbanization and over  collect ion for 

aesthetic and commercial interests,  it is high time to prov ide

protection to al l  orchids by conservation, establishment of natural 

reserves  and application of new technology for  rapid multipl ication, 

cultivation and care. India with its abundant native orchid f lora,  

var ied climate and cheap labour can certa inly  contribute much

to orchid  f lower  production, for  home market and for  export .

Based on the ir  habitat,  orchids can be broadly  grouped into 

two; the te r res t r ia l  orchids and the ep iphyt ic  orch ids .  The latter 

group is commercial ly more in demand and is also abundant in 

trop ica l  countries l ik e  India. Therefore  it  was deemed expedient 

to l imit  the study to ep iphyt ic  orchids .  These orchids grow on

the trunks of trees in the ir  natural habitat,  extracting nutrients 

and moisture from the atmosphere. They have f leshy  roots spec ia

l ised in absorbing moisture, nutrients and oxygen,  which are highly 

sensitive to adverse  conditions.

Dendrobium is a renowned ep iphyt ic  orchid genus, loved  by

amateurs for  a hundred years  and it  enjoys the greatest degree

of popular i ty .  The name Dendrobium is d e r ived  from 'd en d ro1

meaning tree and ' b i o s 1 meaning l i f e .  Many species of Dendrobium 

are v e ry  showy,  attract ive  and are of great ornamental value.

aggregat um, D. chryso toxum  D. formosum, D. nobi le,

D. primulinum etc .  have served as jaarent plants in hybrid isat ion

and have attributed to severa l  hybr ids  of outstanding value. In

»
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the present study, four species of dendrobiums were selected, 

which were D. f a rm e r i , D. f imbriatum, D. moschatum and D. no b i l e .

The local conditions of VeJ lan ikkara, the location of the study,

was also found suitable for  this genus.

Once these kinds of  orchids are extracted from the ir  natural 

habitats, specia l attention is v e ry  essential ,  espec ia l ly  in providing 

the plants a substrate s imilar  to the one in the ir  natural habitat.  

Though numerous materials are used as media or components of 

the media by orchid growers,  the aim of this study was to sort 

out growing media for  the given species of Dendrobium from local ly  

ava i lab le ,  cheap materia ls.  To sat is fy  this aim, d i f ferent combina

tions of materials l ik e  charcoal,  b r ick ,  g rave l ,  coconut f ib r e  and 

coconut husk were used.

In the present study the influence of the media on the vege 

tat ive  phase was taken into account, rather  than the f lowering 

phase. Only few reports are ava i lab le  on the use of s imilar  compo- 

onents, alone and in combination, fo r  d i f ferent  ep iphyt ic  orchids .  

(Bose and Bhattachar jee, 1972, Arora et_ a l . ,  1978, Bhattacharjee,

1981, Bhattacharjee, 1985, Abraham and Vatsala, 1981). Majority 

of these workers observed the influence of the media on the 

f lowering phase alone, ignoring the vege ta t ive  phase. This study 

w i l l  bring to l ight  the influence of the d i f fe rent  media on the



vegeta t ive  parameters, throughout the growing per iod ;  good vege

tat ive  growth being the pre l iminary factor for  profuse f lowering.

The spec i f ic  ob jec t ives  of the study are l is ted  below :

i )  To unravel the e f fect  of d i f fe rent  media on the vegetat ive  

growth of the d i f ferent  species of Dendrobium .

i i )  To standardise the growing media for  d i f fe rent  species 

of Dendrobium.
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REVIEW OF LITERATURE

Collection of orchids from the ir  natural habitats and domesti

cation necessitated suitable growing media which are v e ry  much 

important to the establishment and f lowering in the new environment. 

The selected growing medium should be compatible to the medium 

in which it would have grown in its natural habitat,  providing 

the requirements l ike  aeration, moisture, nutrition and support. 

Orchid growers use d i f ferent  media which are often expensive

ana d i f f icu l t  to obtain. However it  is quite important to f ind out 

cheap and suitable growing media from the materials avai lable  

loca l l y ,  in order  to bring down the cost of cultivation.  Abroad

more and more modern composts are being evo lved  every  day to 

suit the requirements of orch ids .  Li terature about such experiments 

are scarce in India. The ava i lab le  l i tera ture ,  with specia l  reference 

to ep iphy t ic  orch ids ,  are rev iewed  here.

1. Growing media for ornamental crops

Investigations were carr ied  out throughout the world on the 

use of new and new growing media for  various ornamental crops 

in order  to get quicker growth to reduce the cost of cultivation 

and to minimise the labour invo lved .  Ibbett  ( 1953) reported that

sawdust was a good soil  mulch and improver ,  p rov ided  it was

composted and used. The presence of composted hardwood bark 

in a bark plus sand medium suppressed root w i l t  caused by



Fusarium oxysporum f .  sp. chrysanthemi in pot chrysantherriums 

compared to the control medium, comprising of peat, sand and 

per l i te  (Hoztink and Poole, 1977), Like orch ids ,  a wide var ie ty  

of plants such as Anthurium, Nephrolepis  and saintpauiias could

he grown in a bark based medium (Tes i  and Faro, 1985). hut 

Tuefel ( 1984) evo lved  an al ternat ive medium to bark and sawdust 

which he called 's t rawdust1. This was resin impregnated granules 

of wheat straw processed and ground to suit container grown plants. 

Strawdust was long lasting, s te r i l e  and non shrinking, with a pH

of 5.8 - 6 .0,  containing slow release nitrogen. Hydroponic culture:

of Anthurium schercerianum, Asparagas sp ren g e r i i , Cyclamen and 

carnations with coal as the substrate gave better  and ea r l i e r  crops 

than when grown in pots, e i ther  f i l l e d  with soi l  or coal and watered 

with nutrient solution (Guminska et_. a l . , 1973). A new substrate

for  cultivating and propagating plants was descr ibed by Koehler

(1973) which is made of chemically  treated rockwool .  This is 

inexpensive,  has low weight ,  97 per cent pore volume, 3 per 

cent d ry  matter and rap id  water uptake into almost 90 per cent 

of the pore volume.

Based on the tr ia ls  to f ind out a suitable substrate for  

Anthurium andreanurn, Turski  eU a l . ( 1986) reported that a 2:1:1

mixture of peat, pe r l i te  and sphagnum moss was exce llent .  A new 

substrate, s o l i t e , which is an aggregate manufactured from

montmorellonite c lay ,  in combination with peat, in a 3:1 ratio 

produced good quality Ficus benjamina and Dracaena marginal a plants

6
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(Conover and Poole, 1986). Another fo l iage plant, Syngonium

podophyl lum, could be grown in good condition in a substrate 

of peat and polystyrene in 3:1 r a t i o , compared to bark and cork

media, as reported by Bazzochi et. a l , (1987).

2. Growing media for orchids

In order  that suitable growing media are developed for  orchids,  

an understanding about their  habitat is essent ial .  Orchids can

be d iv ided  into two major groups, the t e r res t r ia l  orchids and

the ep iphyt ic  orchids .

a) Growing media for terrestria l orchids

Terrestr ia l  o r c h id s , as the ir  name imply grow on the ground,

be it  in the more open areas of the forest ,  alongside swamps

or in wet meadows where they r ece ive  dappled sunlight and the

necessary amount of shade they requ ire .  Paph ioped i luns , the s l ipper  

orchids ,  are good examples of t e r res t r ia l  orchids .  The material

in which they grow is composed of humus and there is rare ly

any danger of the plants being water logged,  since humus is both

l ight  and porous and has excellent draining qual it ies .  These condi

tions are to be domesticated wherever  te r res t r ia l  orchids arc

to be grown (Sess ler ,  1978). They require  a medium r icher  in

organic matter, compared to ep iphyt ic  orch ids .



i . Conventional media

In a t r ia l  to se lect out the best growing medium for  Cymbidlurn 

orchids ,  Mott ( 1954) used clay so i l ,  moss peat, sedge peat, sawdust 

and manure, alone or in various mixtures, and the standard mixture 

of osmurida, Leaf mould and manure. The orchids performed their  

best in mosspeat fo l lowed by sawdust, sedge peat and a mixture 

of soi l  and mosspeat.

Successful germination and growth of the seeds of Disa uni f lora 

was reported by Lindquist (1960) in a medium containing 1/2 

sphagnum moss, 1/16 sphagnum peat, 1/16 mixed lea f  compost and

the rest s te r i l i z ed  sand, by volume, half  of the experiment plants

in this medium reached f lower ing stage in 33 months which was 

a great success, as compared to the rest of the media t r i ed .  For

te r res t r ia l  orchids l ik e  Phaius, Calanthae e tc . ,  Bose and 

Bhattacharjee (1972) recommended a mixture of leafmould, loamy

soi l ,  s i l v e r  sand, d r ied  cowdung manure, charcoal and chopped 

tree fern f ib r e .  Penningsfeld (1976) standardised a medium for 

Cymbidiutn, which medium contained three parts Pin us sv I v e str is 

bark chips,  three parts crushed and dr ied  oak leaves ,  three parts 

mi l led peatmoss, one part old cow manure, one part sphagnum 

moss and one part coarse sand. However, repotting once in three 

years was necessary.  Thunia alba, a fascinating orchid,  could 

be successfully cultivated in pots and the compost should be made
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of three parts loam and one part sphagnum rnoss or osrnunda f ibre  

with a l i t t l e  sand (Jana and Mukherjee, 1979). According to 

Mukherjee (1979) Phaius , which is otherwise cal led the 'nun o r c h id 1, 

could be grown as a pot plant in a medium containing two parts 

loamy so i l ,  one part lea f  mould, one part s i l v e r  sand mixed with 

cowdung manure and chopped tree fern f i b r e .  Naidu and Rao ( 1980) 

opined that a compost of r ich soil  would be suff icient for  

cymbidiums, but soi l  comprising of hoof and bone manure; with 

a top dressing of fresh sphagnum moss and osmunda f ib re  > gave 

better  performance. Instead of osmunda f ib r e ,  coarse softened 

coconut f ib re  could also be substituted. A ser ies  of orchid mixes 

were suggested by Bose and Bhattacharjee (1980) for  a number 

of te r res t r ia l  orch ids .  For cymbidiums they suggested a medium 

of equal parts of porous loam, chopped tree fern f i b r e ,  chopped 

sphagnum moss, dust f ree  bark preparations,  white sand and well  

rotten cowdung. Paphiopedilums grew best in a mixture of equal 

parts of f i r  bark, chopped sphagnum moss and l i t t l e  amount of 

charcoal.  Calanthae, Cyrnbidiiim, Phaius and Paphioped j lum on 

the other hand, responded wel l  to a medium of leafmould, coarse 

sand, volcanic so i l ,  loam, v e ry  old cowdung, broken charcoal 

and f ine ly  broken crocks.  Phaius also performed we l l  in an organic 

mix of 1/3 r ich  loamy soil  , 1/3 wel l  rotten cowdung manure, 1/6 

each of shredded osmunda and chopped tree fern. The so called 

' lost o r c h id 1, Paphiopediium fairieanum L in d l . P f i t z . ,  is one of 

the most popular te r res t r ia l  orchids known for  its exquis ite  colour,
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longevity  of blooms and curious shape of its f lowers .  Ilegde (1981) 

standardized two composts for  its cultivation.  One was a mixture 

of sandy so i l ,  s t e r i l i z ed  and d r ied  cow manure, chopped s i l v e r  

oak leaves ,  and charcoal pieces in a proportion of 2 : l / 2 : l : l / 2 .  The 

other compost was made up of sandy so i l ,  t ree  fern f ib re  and 

s te r i l i zed  and dr ied  cow manure in the proportion of 2:1:^-. 

Bhattacharjee and Mukherjee (1981) suggested a s imilar  compost 

fui uic Lcrrestria l orchids Cymbidium aloefoliuin and Phaius 

tan kerv i l l eae . The compost constituted loam, r i v e r  sand, leaf mould, 

charcoal dust and old mortar in the rat io  1:1:1: 1 : 1 . Abraham 

and Vatsala (1981) recommended a potting mixture for  te r res tr ia l  

orchids l ik e  Calanthae, Acanthephippium , Arundina, Habenaria, etc. 

The medium constituted equal parts of coconut husk, broken roofing 

t i l e s ,  coarse sand and wel l  rotten compost of cowdung and leaves.  

The genera Anoectochilus, Goody e r a , Macodes and Zeuxine, which 

are c o l l e c t i v e ly  termed as jewe l  orch ids ,  are found growing on 

the f loo r  of deep t rop ica l  forests and caves.  Arora (1983) suggested 

that these orchids could be domesticated by potting them in clay 

pots containing pure lea f  mould and l i t t l e  sand. For the cultivation 

of Australion temperate te r res t r ia l  orchids such as P terosty l is  

nutans, P.  coccinea, Diuris punctata and Elythrantera emarginata, 

a potting compost of coarse sand, r ich  loam, buzzer chips or 

small thin wood chips and leaf  mould at 2:1:1:1 rat io  on volume 

basis 'was found idea l  under Australian conditions. The same 

orchids performed best in a compost of loam, coarse gr i t ty  sand,
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leaf mould and bark or soft wood chippings in the rat io 1:1: 1:1, 

under the conditions of U.K. (R ichards,  1 985). Kandhawa and 

Mukhopadhyay (1986) suggested a general potting mixture for the 

te r res t r ia l  orchids and opined that the grower may vary this 

a l i t t l e  depending upon the cl imatic conditions and requirement 

of the indiv idual plants. The mixture consisted of one part rich 

humus, one part wel l  decayed leaf  mould, hal f  a part decomposed 

and dr ied  cow or sheep manure and one part chopped sphagnum 

moss plus osmunda f ib r e  and chopped tree  fern f i b r e .

i i . Modern media

Among the modern composts, Oasis foam, which is made by 

combining phenol and formaldehyde,  is being used increasingly 

as a growing medium for  potting orch ids .  Voogt ( 1983) had problems 

of v e ry  low pH when cymbidium was cult ivated in i t ;  'which he 

overcame by moistening the dry  foam with potassium bicn rbonate 

solution of 0.1 per cent concentration. In an experiment with 

dolomite,  limestone and diabas chippings for  the culture of 

Paphiopcdilum ins igne, Kuhmichel (1986) found that in diabas, 

which is mainly made up of s i l i ca te ,  the plants had the fastest 

g row th .

Paphiopedilums were successfully grown in a medium comprising 

both organic and synthetic ingredients (Bose and Bhattacharjee, 

1980). A combination of 1/3 part leaf  mould, 1/3 part pinebark with



1/6 part each of cork,  polystyrene and l i t t l e  dolomite lime was

found promising. Another medium recommended was a mixture of 

sphagnum moss, beech leaves ,  styrofoam chips ,  f i r  bark,  calcined 

clay and leaf  mould. Yet another easy combination was a mixture 

of f i rb a rk ,  charcoal,  peatmoss, pe r l i te  and washed shell  g r i t .

b ) Growing media for epiphytic orchids

Epiphyte means 1 on a plant ' and comprises a group of orchids 

that grow on the trunks of t rees .  But these are not parasi tes. 

The tree g ives  them some place to which they can cl ing.  Usually 

ep iphytes  can be found clustered together in the v e ry  tops of

trees ,  where there is plenty of a ir  and l i gh t .  Here the only 

moisture they r ec ieve  is from the frequent rains and dews. These

have th ick leaves and pseudobulbs which are spec ia l ised  in storing 

water. The roots are always exposed to the a ir  and during potting 

of these plants, lack of a ir  is a problem, so the pot is heav i ly

crocked to ensure good drainage. The ep iphyt ic  orchids have f leshy  

roots that are covered with a white coating called velamen. These 

roots can ve ry  eas i ly  rot ,  i f  the medium is not al lowed to dry 

out between waterings (Sess ler ,  1978). According to Bose and 

Bhattacharjee ( 1930) potting media d i f f e r  with types  of orchids 

and the climate in which they are grown. In t rop ica l  climate, 

where ti iere is no danger of chi l l ing  the roots in winter, a free 

circulation of air  around the roots would fa c i l i t i e s  absorption 

of atmospheric moisture, and loose packing with more open compost

12
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in the pot is benef ic ia l .  In temperate region, t ight packing with 

more f ibrous compost is p re fe rred  to avoid chi l l ing  of root system. 

From his experience with orchids ,  Bhattacharjee (1985) suggested 

that a vigorous and healthy root system in ep iphyt ic  orchids is 

the f i r s t  step towards ensuring maximum growth and favourable 

nutrient supply.  Hence, selection of ideal rooting media prov ides  

a high degree of success for  profuse root growth.  The materials 

used as potting media for ep iphyt ic  orchids arc enti re ly  di f ferent 

from those used for  other plants because of the ir  peculiar habitat.  

Under natural conditions, the orchids rece ive  the ir  nourishment 

through bird droppings, rain water and decay of organic matter

(Randhawa and Mukhopadhyay, 1986). In a survey conducted by

White in 1986 on potting media used by orchid  growers,  an extensive 

List of materials was obta ined. The l is t  included f i r  and redwood 

bark,  tree fern, osmunda, coconut f ib r e ,  cork, sphagnum and peat 

moss, lava rock,  expanded clay or shale, g rave l  or stones, charcoal,  

styrofoam oasis, per l i te  and commercial orchid mixes containing 

sugarcane waste, charcoal,  osmunda f ib r e  and p e r l i t e .

i . Conventional media

Tree fern f ib re

Tree fern logs are ideal fo r  many ep iphyt ic  orchids l ike  

epidendrums. They come from the f ibrous trunks of t rop ica l  ferns

of Cyatheaceae f a m i l y . They are ava i lab le  in many lengths and

diametres and can eas i ly  be sawed into any s ize .  The logs last

for  many years and need replacing only when th e i r  pores have



become so l id ly  f i l l e d  with roots, leaving nothing more for  the 

plant to hold onto. ' Happu1 , a material used in potting orchids,  

is the Hawaian word for  tree fern. Depending upon the place from 

which it  comes, it  can be harder  or w iry  or sof ter  l ik e  some 

kinds of bark.  It comes in slabs,  which p rov ide  an excellent 

base on which to fasten the orchids ,  or in smaller pieces to f i l l  

in a pot or basket.  Both p rov ide  excel lent drainage and aeration 

for  the roots (Sess ler ,  1978).

Polypodium f ib re

Black (1980) reported that it was not however  until polypodium 

f ib re  was introduced, that a wel l  drained compost became easier  

lo m ix . This is the root of Polypodium vulgare d er ived  its name 

from the Greek and meaning 'many l i t t l e  f e e t '  from the appearance 

of the rhizome branches and roots. This required much labour 

to prepare the rhizomes,  needing i t  to be removed, leav ing only 

the roots, a tedious and indeed painful job .  But polypodium roots 

col lected from the ground, contaminated by fungal spores lead 

to damping of f  of seedlings of catt leya as reported by Holquin 

(1976) .

Osmunda f ib r e

Osmunda was used almost exc lus ive ly  by the old-t ime growers 

because i t  was the nearest thing they could f ind to the substrate 

on which the plants grew in the ir  native habitat (Sess ler ,  1978). 

It is the root of Osmunda r e g a l i s , the roya l  fern (Black, 1980)

14
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and i t revo lutionized the growing of orch ids .  It is expensive

because of the labour invo lved  in removing it  from its habitats,

usually dense bush. Osmunda supplies some nutrients as it d is inte

grates.  Therefore  plants potted in osmunda do not require  additional 

feed ing,  and i f  at al l  they are fed ,  it  should be in smaller amounts. 

Osmunda can be cut into des ired  lengths. Overnight soaking in 

water and squeezing before  potting, leaves enough moisture. It 

can retain moisture longer, and by feel ing the f ib r e s ,  watering

can be adjusted. I f  the f ib res  are c r isp ,  water immediately, 

i f  they are springy to touch, watering can be de layed .  Osmunda 

is ava i lab le  in severa l  grades of vary ing  texture and durabi l i ty  

and in d i f ferent  colours l ike  ye l low ,  brown and black.  Because 

of its loose and f ibrous quali t ies ,  it  holds orchid  roots f i rm ly ,

has suff icient a ir  space, which allow excess water to drain out. 

The disadvantage is that i t  rots and d is in teg ra tes , bad ly  damaging

the roots i f  not repotted frequently into f resh osmunda (Bose and 

Bhattacharjee, 1980). The nutrient content of 100 g osmunda as 

given by Abraham and Vatsala (1981) is as fo l lows ;  total ash 

content 6.60 g, nitrogen 1.59 g, phosphorus 0.04 g, potassium

0.29 e - calcium 0.48 g and magnesium 0.26 g. The pH is about 

4.7.

Bark

Hunter in 1958 d isclosed the fact that, the demand of orchid

growers for  f i b r e  of the tree fern Leptop ter is superba was denuding
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the natural vegetation of parts of Newzealand, But he suggested 

that excellent growth of cattleyas can be obtained in bark.  Davidson 

( 1960) also opined the same. Bark is a waste product in paper 

mil ls  and saw mi l ls .  The material cannot be used as such because

of the nitrogen immobilization and phytotoxic  elements. In an

experiment on a p’nalaenopsis h yb r id ,  Sheehan ( 1960-61 ) used 

d i f fe rent  kinds of the tree barks and observed that cedar tan 

bark and white f i r  bark produced more f lowers  on longer stems.

Bark of Pinus s y l v e s t r i s , Abies concolor and Pseudostrlga douglasii  

were found to be the best fo r  orchids (Schumachar, 1970 ) .

Europeans t r ied  a va r ie ty  of materials l ike  osmunda, buckwheat

hulls, wood chips ,  peatmoss and loam and reported that Douglas 

f i r  bark is an excellent  potting material i f  chopped into small 

pieces. In recent years bark has become the number one choice, 

because of the ease in handling i t .  A f ine grade is used for  seed

l ings, a medium grade for  major ity  of orchids and coarse grade 

for those with large f le shy  roots such as vandas. Bark is less

expensive but requires higher nitrogen supply and more frequent 

irrigation (Sess ler ,  1978). Bark of f i r  trees and chips of red

wood is considered better  than osmunda by Bose and Bhattacharjee 

(1980). But according to them, bark breaks into small partic les

when packed in the pot and reduces aeration. According to Verdonck

(1984), composting is done p r io r  to potting with certain amount

of nitrogen for  two to four months, depending on the kind of bark.
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Then it can be used alone or mixed up with peat or pine l i t t e r .  

Composted bark has a neutral pH, lower  cation exchange capacity

but l i t t l e  h igher salt content than that of p ea t . Besides suitable 

physico-chemical  p roper t ies ,  bark also had a sl ight fungicidal 

action (Bazzochi e t - a l . ,  1985).

Sphagnum moss

Commercial sphagnum moss is the dehydrated young residue 

of l i v ing  portion of acicl-bog plants in the genus Sphagnum such 

as S_. papil losum, S. capii laceum and S_. pa lustre . It is r e la t i v e ly  

s te r i l e ,  l ight  in weight and has a v e ry  high water-holding capacity 

(Hartman and Kester,  1986). Sphagnum moss could hold l i t t l e  more 

moisture than bark.  L ive  sphagnum moss is a perfect  indicator 

for  watering, as it is green when moist and white when d ry .  It

ic mouM resistant also (B lack, 1980). According to Bose and 

Bhattacharjee (1980), layers  of sphagnum moss in the compost 

of orchids retains more moisture than osmunda and it is a good 

material fo r  those orchids that require  constant moisture supply.  

In trop ica l  cl imate, this rots quick ly  in the compost but in cool

cl imate, it  stays fresh for  longer duration. Pessoa and Pessoa

(1985) recommended sphagnum moss for  rooting of newly d iv ided

catt leya  plants, which produced deep root system in four to f i v e  

months.
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Charcoal

Bose and Bhattacharjee (1972) suggested that large pieces 

of charcoal alone is excellent as growing medium for  Catt l e y a ,

Epidendrum, Phalaenopsis , Dendrobium, Rhynchosty l is and Vanda. 

Arora e t . a l . (1978) also suggested the same medium for  cienclro-

biums. However , addition of some tree fern f ib re  was benef icial 

for  better  growth.  Bhattacharjee (1981) obtained good growth and 

f lowering in Dendrobium moschatum when grown in blocks of hard

wood charcoal and proper ly  f e r t i l i z ed  with nitrogen, phosphorus 

and potassium. For the culture of Brazil ian Cattleya labiata var .  

warnor i , charcoal or f ir  bark medium was fa i r l y  successful in

high humid condition , but not in d r ie r  condition. In humid and

cooler conditions a substrate of small granite stones was successful 

with powdered castor beans as f e r t i l i z e r  (Pessoa and Pessoa, 1985 ) ,  

In order  to se lect a cheap and eas i ly  ava i lab le  ideal potting medium 

for  the ep iphyt ic  orchid Rhynchostyl is g igantea, Bhattacharjee 

( 1985) t r ied  12 d if ferent potting substrates. Chunks of hardwood 

charcoal alone as potting medium proved its super ior i ty  over  the 

other media for  al l  vegetat ive  and f lower  characters.  Charcoal

absorbs gases that tend to rot the roots and that are formed by 

rotting material .  It also allows free  a ir  movement, retains moisture 

ar.d slews down unwanted acid build up. AccordingtoGrove (1988) 

vandas and ascocendas could be grown in excellent condition in 

plastic  pots with lot of drainage holes or  slatted wood baskets 

in a medium of chunks of hardwood charcoal.
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Coconut husk products

Various by-products of coconut industry, such a s , coconut husk,

f ib re  and f ib r e  dust were used in the media for  orchids .  Coconut

husks were cut into small p ieces ,  washed thoroughly, d r ied  in

the sun and stored for  preparing orchid compost (Abraham and

Vatsala, 1981). Dry coconut husks are used for  commercial propa-
hybiid

gation of Dendrobiuro Pompadour by cuttings. These husks hold__ A

moisture and supply food to the growing plants and found ve ry  

tniitaklp for  growing monopodial orchids l ik e  P h a 1 a e n o p s i s and 

Vanda (Bose and Bhattacharjee, 1980). Bhattacharjee ( 1985) t r ied  

over  -  burnt b r ick  pieces and coconut husk alone,and in combination 

of 1:1 rat io ,  for  the ep iphyt ic  orchid Rhynchosty l is  gigantea. 

Coconut husk and over-burnt b r ick  pieces as planting substrates 

resulted in poor growth and f lowering of plants. Husk can hold 

moisture and supply l i t t l e  amount of food to the p lants . During 

the init ial stages it enhanced the growth of the plant. But the 

medium soon rots ,  d is integrates and k i l l s  the roots in them, i f  

not repotted to new husk v e ry  often. Brick pieces alone also hinder 

root development, making the medium alkal ine.

Other media

Gravel was suggested as a potential medium on its own by 

Bateman (1959) who compared it with osmunda and bark,  found 

that plants in g rave l  culture had more f low ers .  Broken pieces 

of o i l  palm nuts were recommended as orchid  growing medium by 

Luciano (1970). Henderson (1984) reported  that even walnut shells
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and rice  hulls were used as major components of the orchid com

posts by some orchid growers .  Pine needles and g rave l ,  though 

can be used as the medium, salts tend to build up faster ,  i f  they 

are not leached out wel l  (Holquin, 1976). A reasonable substitute 

for  f i r  bark was suggested by Arp (1980). The new material was 

red lava rock which was a good medium for  Cattleya, Vanda and 

Dendrobium. This material was uniform in performance and did 

not assimilate nitrogen as bark d id .  The medium did  not break 

down, so overwater ing was impossib le .  The rough surface of the 

rock retained moisture we l l  and even ly .  Potting and repotting was 

quick and easy in this medium 0.25 to 0.50 inch grade was used 

for  seedlings and f ine rooted ep iphytes ,  0.50 to 1.00 inch grade 

for  cattleyas and 1.00 inch grade for  vanda type o r c h id s .

Mixtures of media

A combination of d i f fe rent  components was also tr ied  by d i f f e 

rent orchid growers .  In his studies to f ind out suitable inexpensive 

media for  Cattleya and its h yb r id s ,  Davidson ( 1956) evo lved  two 

media that gave satis factory results.  One media contained equal 

parts of coarse peat moss, d r ied  undecornposed oak leaves and 

red wood bark f ib r e ,  the other media also contained all those 

components, with an additional quantity of sand. Eile  ( 1960) stan

dardised a compost mixture suitable for  a l l  genera of orchids,  

containing 40 per cent p inebark , 40 per cent sphagnum moss and

20 per cent dry  leaves of beech or oak. The optimum grain size
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of the bark was 0.3 to 0.6 cm for  young plants, 1.0 to 2,0 cm 

for medium plants and 3.0 to 5.0 cm for  adult plants. Holquin 

(1976) noted that a mixture of chopped osmunda and green sphagnum 

moss was popular in the late 1930s. But this medium was too wet 

tor ca t t ieyas . Singh (1978) proposed b r ick  pieces and shredded 

fern f ib re  in 6:1 rat io  fo r  growing Dendrobium, Aeritles and Vanda. 

For the best growth of Dendrobium hybr id  seedlings, a mixture 

of sphagnum moss and horse manure in 3:1 ratio was found suitable 

by Prayitno and Suwanda (1979). A e r id e s , an ep iphyt ic  orchid ,  

was grown to excellence in a mixture of d i f fe rent  s ized soft char

coal p ieces ,  a l i t t l e  moss and tree fern f ib r e  or coconut husk 

(Arora and Mukherjee, 1979). Bhattacharjee and Mukherjee (1981) 

standardised two similar  media for  Aer ides multiflorum and 

Dendrobium moschatum. In thc.se media, the plants performed best 

wi + h regard to plant growth, number of f lowers  per sta lk, f lower  

longevity  and other indices. One of the media contained charcoal 

and tree fern f ib re  in equal proportions.  In the other media, 

equal proportions of charcoal,  b r ick  pieces and tree fern f ib re  

were used. How ever ; according to Talukdar and Barooah (1987), 

Dendrobium densiflorum performed best in a combination of sawdust, 

charcoal,  b r ick  pieces and moss, fo l lowed by  another medium 

containing coconut f ib r e  and moss, by showing superior i ty  for  

length characters,  number of f lowers  per  spike and blooming per iod,  

compared to the other f i v e  media t r ied .
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i i . Modern media

Of late ,  severa l  new materials are being used, alone or in 

combination with other components, for  growing orchids .  Pe r l i te ,  

vermicul ite ,  pumice, expanded c lay ,  polyurethane foam, styrofoam, 

rockwool etc . are some of the examples. The advantages of these 

substrates, inspite  of being cost ly ,  are that they  can be used 

repeated ly ,  are disease f ree  and weed f re e ,  l ight  in weight and 

plants attain quicker growth in these (Wilson, 1984).

Clear styrene pe l le ts  of d i f ferent  sizes were reported to g ive  

promising results as potting medium for  orchid seedlings (Nagel,  

1965). Polyurethane foam was a good substrate for  cattleya and 

other orchids (Hahn, 1969). In a t r ia l  by Esser ( 1970), pumice 

chins proved suitable for  ep iphyt ic  orchids .  Bomba ( 1975 ) 

recommended a new medium for  ep iphyt ic  orchids which he called 

'Orchid c h ip s ' .  These were s tr ips  of styrofoam material,  which 

has closed pores,  taking up water only on the surface, rather 

l ike  a natural ep iphyt ic  foundation. It is indecomposible and excess 

salts could be eas i ly  washed o f f .  Henderson (1984) reported about 

dif ferent compost mixes for  orch ids .  One was a mixture of charcoal,  

peat and styrofoam which p rov ided  a long lasting medium for  al l  

genera of orch ids .  Phalaenopsis , Cattleya and Odontoglossurn were 

cultivated by cap i l la ry  feeding using expanded clay as the substrate 

The perforated container with the plant in this  substrate was 

stood in an outer pot containing nutrient solution, which was drawn
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in by cap i l la r i t y  (Penningsfe ld , 1980). Rockwool was the latest

rr.cd i;;m e vo lv ed ,  suitable for  orchids (L lo y d ,  1988). This has

f iv e  per cent inert and permanent f ib r e  with a water holding capa

city  of 30 per cent and a ir  space 65 per  cent. Accelerated growth 

of orchids was achieved with rapid  stem and fo l iage growth.

Peatmoss alone, and in combination with p e r l i t e , has been

cited as a potential new medium for  ep iphyt ic  and te r res tr ia l

orchids (Mott, 1954 and Poole and Sheehan, 1977). Penningsfeld 

(1976) working on orchid nutrition used a medium of equal parts 

by volume of peat and styromull with good outcome. Mericloned 

plants of Laeliocattleya when grown in peat and pe r l i t e  medium

produced maximum number of leaves and new shoots. Tree fern

f ib re ,  alone or in combination with red wood bark and f i r  bark,

proved superior  to peat-per l i te  medium. Guistiniani and Tcsi  (1982) 

proposed that the water holding capacity  of a bark substrate could 

be improved by adding po lystyrene and peat to i t .  Based on an 

investigation over  a period of three years,  Bazzochi e t . a l . ( 1985)

suggested that pinebark and modern composts l ik e  expanded clay 

and cork substrates were more suitable for  young cattleya plants

in the greenhouse than coal or charcoal.  Expanded clay was a 

suitable a l ternat ive to bark;  it also modif ied the root system. 

Ccru a high decomposition rate was best suited to young

plants. They also opined that polystyrene and foam rubber were

suitable when combined with r ead i ly  degradable  materia ls, g iving 

healthy growing plants.
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MATERIALS AND METHODS

The experiment was conducted in the orchidarium of the College 

of Horticulture, Ve l lan ikkara , during 1988-89, The orchidarium 

was equipped with misting f a c i l i t i e s  and ample vent i lation,  provid ing 

congenial conditions for  the growth of orchids .

The experiment had two ob jec t ives  :

i )  To study the effect, of growing media on the vegetative

growth of the d i f fe rent  species of Dendrobium.

.ii) To standardise the growing media for  d i f ferent  species

of Dendrobium.

1 . The Species

Considering the ir  good f lo ra l  characters and suitabil ity  to 

the local conditions, as observed under the A l l  India Coordinated 

Floriculture Improvement Pro jec t ,  Vellanikkara,  four species of 

Dendrobium were se lected.  The salient features of these species 

(Pradhan, 1979) are given below :

a) Dendrobium farm eri. Paxt.

Pseudobulbs d is t inct ly  four angled, c la va te , 15.0 - 45.0 cm 

x 2.5 cm. Leaves 2 - 3  pier pjseudobulb near the apex,  7.5 -

15.0 cm x 3.0 -  5.0 cm, ovate lanceolate, acute shaped. Raceme 

produced near the apex of pseudobulb, pendulous and many f lowered.  

Flowers 5.0 cm across with pastel pink-mauve -  white sepals
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and petals . Sepals ovate,  obtuse, petals orb icular  ovate,  obtuse, 

l ip  orbicular  pubescent with deep orange ye l low  disc and white

edges. Flowering time, A p r i l -M a y .

b ) Dendrobium fimbriatum Lindl v . oculata Hook.f.

Pseudobulbs 75.0 -  150 .0 cm long, tapering towards apex.

Leaves seve ra l ,  10.0 -  15.0 cm x 1.5 -  2.8 cm size ,  oblong

lanceolate, acuminate in shape. Racemes produced on lea fy  or l ea f 

less pseudobulbs, la tera l ,  pendulous, 7-12 f lowered .  Flowers 5.0 

-  7.5 cm across, br ight y e l low ,  sepals broadly  oblong, rounded, 

ent ire,  petals broader,  l ip  orbicular ,  f imbr ia te ,  pubescent and 

having large orbicular patch of dark redd ish brown at the base. 

Flowering time, Apr i l -May.

c ) Dendrobium moschatum Sw.

Pseudobulbs 90.0 -  180.0 cm x 1.0 -  1.2 cm, terete ,  s tr ia te ,

pointed towards the apex.  Leaves severa l ,  alternate, 10.0 - 15.0 

cm x 3.5 cm, acute or fa in t ly  notched, 10.0 -  30.0 cm long. Raceme 

15 f lowered ,  f lowers  5.0 -  7.0 cm across, orange ye l low  coloured

and fragrant. Sepals 3.0 cm long, broadly  ovate,  obtuse, l ip  

lanceolate. Anterior part v e ry  ha iry  inside and on the outer surface. 

Base with two dark maroon b lotches.  Flower ing time, May-June.

d) Dendrobium nobile Lindl.

Pseudobulbs 30.0 -  60 .0 cm long, turning ye l low  on maturity, 

somewhat la te ra l ly  compressed,  being narrow at the base. Leaves
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severa l ,  8.0 - 12.0 cm x 2.5 - 3.0 cm, oblong, apex unequally 

lobed.  Flowers 5.0 -  7.0 cm across in fasc ic les  of 1-4, colour 

usually white with deep purple t inge, h ighly  va r iab le ,  rare ly  

pure white .  L ip transverse ly  ovate-oblong , pubescent f with a central 

blotch of ve ry  deep purple ,  surrounded by broad margin of yel low 

or white.  Flowering time, Ap r i l .

The planting materials were col lected from Kalimpong, West 

Bengal..

2. The media

In order  to standardise the suitable growing medium, f i v e  

basic components of the media were f i r s t  se lected,  which were 

eas i ly  ava i lab le  l oca l ly ,  cheap but sat is fy ing the growth requ ire 

ments of ep iphyt ic  orch ids .  The components selected were the 

fol lowing (P la te  1) •

a ) Charcoal

Freshly  burnt, hardwood charcoal was purchased and cut into 

one inch sized p ieces.

b ) Brick

Kiln br icks were purchased and broken into one inch sized 

pieces.

c ) Gravel

Gravel pieces of one inch s ize  prepared from granite rocks 

were used.
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rl) Coconut fib re

Coconut f ib r e  shreds were prepared from the f ibrous 

of the husk of mature coconuts.

e) Coconut husk

Husk from mature coconuts were chopped into one inch 

pieces and used .

A ll  possib le  combinations of these media, excluding 

straight use, as well  as the combination of al l  the f i v e ,  

tided, thus constituting 21 treatments. The components wore, 

in equal proportion by volume.

3. The treatments

Following were the 2 5 treatments t r ied .

11 -  Charcoal + br ick

m 
'L 2 -  Charcoal + grave l

X3 -- Charcoal + f ib re

T 4 - Charcoal + husk

T 5 -  Brick + grave l

T6 -  Brick + f ib re

T7 -  Brick + husk

T8 -  Gravel + f ib re

Tn -  Gravel + husk

xio - F ibre  -i- husk

sized

their

were

used
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T -  Charcoal + br ick + grave l

T 12
-  Charcoal + br ick + f ib re

1 13
- Charcoal + br ick + husk

T 14
-  Charcoal + grave l + f ib re

T 15
-  Charcoal + grave l + husk

T 16
- Charcoal + f ib re + husk

T 17 -  Brick + grave l  + f ib re

T 18
-  Brick + grave l  + husk

T
19

-  Brick + f ib r e  + husk

T 20 -  Gravel + f ib r e  + husk

T
"21

-  Charcoal + br ick + grave l + f ib re

T22
-  Charcoal + br ick + grave l + husk

S’
"2.3 - Charcoal + br ick + f ib re + husk

1 24 -  Charcoal + grave l + f ib re + husk

T25 -  Brick + grave l  + f ib r e  + husk

4. The experimental design

The design selected for  the experiment was completely 

randomised design with four species and 25 treatments. Each treat

ment had 10 plants from which f i v e  plants were randomly selected

for  taking observat ions.

5. The container

Round clay pots of s ize  seven inches were used for  potting

(Plate  2 ) .  The pots had long s l its  on the sides for  good aeration

and dra inage.



P l a t e  1. B a s i c  components  o f  the  media

P l a t e  2. The c o n t a i n e r  used f o r  the  s tu dy



Clock wise from top - Charcoal, coconut fibre, 
brick, gravel and husk
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6. Preparation of plants

Uniform sized plants were used for  the study. Dry and old 

roots were cut off from the plants . Rotten pseudobulbs and leaves

were also removed leaving two to three healthy old canes/ pseudo

bulbs and l eaves ,  with a clump of trimmed roots, fhe plants were 

dipped in 0 . ?. per cent i lavistin before potting.

7. Potting of plants

The pots were half  f i l l e d  with the potting ms d i e .  The plants

were placed in the centre and f i l l ed  in with the potting media 

again, pressing down w e l l , filling the pot to the rim. Then the 

whole pots were d i pped in water and allowed to dra in .

B. Cultural management

The orchid pots were placed in the orchidarium on concrete

benches on which water was allowed to stand to a height of one
1—>

inch, to provide a humid atmosphere. The misting system installed 

in the orchidarium prov ided  just adequate quantity of water to

the plants. Cowdung solution was t i l l e r e d ,  di luted and sprayed

on the plants at weekly  intervals . Inorganic nutrient solution con

taining the fol lowing ingredients was sprayed once in a month.



Ohio W .P . Solution
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Potassium nitrate — 2.63 g

Ammonium sulphate - 0.40 O'

M a g n e s i u m s u 1 p h ate - 2.04 cr

Monoca 1 ci.um phosphate - 1.09 b

Ferrous sulphate - 0.50 g

Manganese sulphate (10?,) - 2.50 ml

The solution was made upto one l i t r e  and pH adjusted between 

5.5 and 6.0

Towards the f lower ing phase, ir r igation was res tr ic ted .  

Necessary plant protection measures were also adopted .

9. Observations recorded

The fol lowing observations were recorded during the growth 

phase at monthly in terva ls ,  starting from one month after planting.

a) Number of new shoots

'i'tio number of new shoots produced by each plant, including 

the off  shoots/k e ik i s , was counted and recorded .

b) Height of the new shoots

The length of a l l  the new shoots was measured and recorded 

in cm.

c ) Number of leaves on the new shoots

The total number of fu l ly  opened leaves borne by the new 

shoots was counted and recorded.
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d ) Area of the new leaves

Total loaf area of i lie new shoots was measured usiny a modi

f ication of the dot. technique of Bleasdale (1978) and recorded 

in cm<J.

e) Number of pseudobulbs of the new shoots

The number ot pseudobulbs ot the new shoots was counted

and recorded.

L 0 . Statistical analysis

The data generated from the study were subjected to analysis 

of  v a r i a n c e  ( Pa u se  and Sukhatrne, 1978) .





RESULTS

Studies were conducted at the College of Horticulture, Vol lar.i-

kkara ; during 1988 -  89 f  to examine the e f fect  of d i f fe rent  growing

media on the vegetative parameters of ep iphyt ic  orchids .  Four 

species of Dendrobium, v i z . ,  D. f a rmer L, D. f imbriatum,

D. moschatum and D. nobile, selected based on their general per 

formance at VeLlanikkara conditions, were uti l ised for  conducting

the t r ia l . The results generated from the studies are presented

in this chapter.

1. Number of new shoots

a) Number with respect to the species

i )  Dendrobium farmer!

Data pertaining to the ef fect of d i f ferent  media on the

number of new shoots with respect to D. fa rmeri are presented

in Table 1.

The influence of the media on the number of new shoots was

insignif icant in this  species throughout the growing per iod.

i i ) Dendrobium fimbriatum

Data pertaining to the ef fect of d i f ferent  media on the

number of new shoots produced in D. f imbriatum are presented

in Table 2 .

The .influence of media on the number of new shoots produced

during the growing period was insignif icant in this species also.
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T a h le 1

L f f e c t  o f  g ro w in g m e d ia  on th e  n u m h e r  o f  ne w slu io l  s p rudue ed in 1 ) i)ndi o h iu m  fa r m e r i

T i v ^ r  r ; .. Nun, ! ; IT (0 new  s1 inn!
i n u 11:1 It ......"2 on>n!h.; 5 [non! hs 6 I(II l! ! is II ii ,1 il 1 is n m.-n l l is '  5

D.BB2 0.(1112 0.01 1 11.0 1 1 0.0 1 1
' u . 2 / 0 ) (0.2711) (0 .197) ' 0. 1 9 / | 0 1. I 97

O.fl 1 1 0.916 1.0111 1.099 1.099 .099 1 1 ' '
a.!. 1 '< i) (0.3 5 6) (0 .9  5 6) (0 .700) d l . / I I IO ,li . (00

'5 * 0.916 0.916 0.9 I 6 II.0 1 1
(0. 5 5 6) (0.5 5 6) (0. 5 5 9; Ml. 1 97)

1 .(111! 1.192 1.1 92 1. 1 92 1. I 92 i . 1 '2
i n.*> 3 (.'■ (0 .922) (0 .922) (0.922.1 11.9s 7 0. 2 2 . ... ■

\ :iv> 1.192 1.2 66 1.2),6 1.7- i . -  .
■ i .un i t ) (0 .922) (1 .097) ( 1.090) 1 .1 19 /

1 .l!;-!" (J.9H'> 1.0 10 1.010 i . 0 I 0 i . :
.1!.nBaS (0.6 7 1) (O.95o) 01.9 5 6)

- : . ! i i a 1.59 5 1.2 66 1. 1 ‘.'2 1. • • ,..-317
’ : .660) (1 .09  ( ! 01.92 1 i ! , : e '

! .f.09 1.72 1 1.72 i 1.721 !. -i s I -5
2.07 9) (2 .601) (2 .661) (2.6 61i 1.-09 1 .16- .

1 . 522 1.266 1.2 66 1.192 1. i 92 1 _ ;j ,
! .2-w'- (.1.097) (1 .097) 01.92 1) 01.92 1 On an

1:’) 1.121 1.121 1.192 ft 0.9 1 l 11.0 i 1 0.0 1 1
(n . 7 9 7 ) (0 .797) (0 .922) !l l .55 ( , i III. 1 9 7) 01. 1 97 .

} j n.vsi' j 0.90 9 1.(197 0.9 16 0.01 1 ( I.ll 1 1 0.1! 1 1
((1.4/ 1) (0 .671) ( I l .n l  1) 111. 5 56) (0 0  9 / 1 i l l .  1 9 / ) ,0. 1 9 / ;

1 7
o.oie, 1.009 1.1109 1.009 1. lo l l 1. 1 611 1. 1 Oil

! 1 /  1 (0.6116) (0.6116) (II. 6! 10) i 11.116 n! i 0.06 6) (0.0-1 01

1 3
» 0.011 -* » Ii 0.0 5 7 (1.1)5 /

(0 .197) (0 .200) (0.2001

1 A
i .o i i v 1.009 : . l ino 1.009 1.009 1.009 1.00'.'

' (1. f,M f,) (0.6116) (0.6116) (0.6116) n l . o l e i 111. all Ir) ( I !. 60 a)

| s 1 .2 : : ' 1.1 69 0.111)2 0.11112 *
( u . v r , ) (0.1197) 1(0.270) (11.270)

] (, 0.002 0.90 9 1.119 1.009 1.0119 1.009 1.009
(II. 2 /H i (0.67 1) (0 .762) (0.6116) (II.6II 1.) 111.6116) (n.OHni

17
1.009 0.909 0.0 1 1 0.909 0.91)9 11.909 0.9 16

(n.oOn) ;o . ' .  ’ n (0 .197) (0.67(1) |'0.6 7(1) (0.6 /()) (0.55),)

1 8 0 B 1 ! (1.90 9 1.06 5 1.06 5 1.06 5 1.07.5 1.06 5
((J. 1 v ) (0 .671) (0 .909) (0.9119) (0 .909) 01.91)9) 111.910.0

1 8 1.116 5 1.009 1.1)09 1.009 1.009 1.009 1 .009
(11.909) (0 .606) (0 .686) (0 .606) (0 .6  DO) (O.oOn) 10.61)6)

‘>jj . 0.802 0.KB2 ■« . , .
(0 .270) (0.2711)

7 1 - * (1.916 0.0 1 1 (I.ll I i 0 .9 |6 0.9 16
(11.55),) (1). 1 90) (0. I 90 I (0.55 a) ((1.5 5 a i

22
1.009 1.06 5 1.06 5 1.065 1.06 5 1.06 5 1.06 5

(0.6116) (0 .309) (0 .909) (0 .989) (0.91)9) (0 .909) ' : 0 .909 -

23 0.002 0.90 9 O.fl 1 1 0.1) 1 1 1 I.ll 1 1 0.11 1 1 11.111 1
(0.27B) (0 .671) (0.1 97) (0.1 97) (II. I ',71 (I). 1 9 / ) ((1. 19 / i

-* *
28

2b
n . 910 * 0.916 0.916 0.9 16 0.9 16 0.9 16

(11.1.) 6) (0.53 6) (11.5 5 6) (0. 5 5 6) (11. 5 5 a) .0.5 5 m

c n  (n .u 10  NS MS NO NS 109 NS r IS

J X i 1/2 1 rn n s fn rm at.ion w.is used. Values in p ar<Si Theses i idle a le  re! rans 11 ir m a i l  value:,

• Treat m e r i ts  e l im in a l t :d as al!  I he i iap liea l  ineis i jave  / e r a  va lue)



T'nbln 2

I l f  fe d . n f  ( jro w iix )  m iMli.'i 011 I.ho ru im h o r o f  no w  shoot r» p rn H u m d  in  D o n d rn b iu m  f im h r in tu m

N n m h r r  ( ; f  n o w  s h o d  s

1 mnul Ii 2 n inul hs 5 monl.h;; 4 monl hs 5 m o u th s 6 mnnl.hs / m onth :

(1.98 4 1.429 1.47 9 1.47 9 1.372 1.572 1.372
m l ' i / 1; ' 1. 9 5 1) (1 .477) (1 .477) (1 .582) (1 .582) (1 .382)

1.018 1.5 98 1.17,0 1 . 1 40 1.089 1.089 1.089
(0.45c,) (1.4 9 5 ) (0 .04 4) (0.84 4) (0 .48 4) (0 .686) (0.68 6)

0.98 4 1.5 15 1.515 1.2 48 1.313 1.313 1.313
(0.47 1) (1 .224) (1 .224) (1 .109) (1 .224) 1.224) (1 .224)

1.04 5 1.247 1.138 1.408 1.408 1.408 1.408
(0 .489) (1 .104) (0 .794) (1 .481) (1 .481) (1.48 I) (1 .481)

1.2 90 1.8 9 9 1.747 1.747 1.474 1.618 1.618
( U I6 4 ) (2 .942) (2 .992) (2 .992) (2.3 08) (2 .118) (2 .118)

0.98 4 1.2 44 1.294 1.4 5 9 1.4 59 1.439 1.4 5 9
(11.471) (1 .097) (1 .180) (1 .970) (1 .570) (1 .970) (1 .970)

1.248 1.428 1.529 1.994 1.37 4 1.376 1.376
(1.1 091 (2 .191) (1 .824) (2 .047) (1 .394) (1.3 94) (1 .394)

1.15 9 1.4 59 1.91 0 1.510 1.510 1.910 1.510
(1.21)2) (1 .970) (1 .780) (1 .780) (1 .780) (1 .780) (1 .700)

1.29(1 1.497 1.42 9 1.497 1.497 1.42 9 1.425
(1 .044) (1 .740) (1 .531) (1 .740) (1 .740) ( I . 531) (1 .531)

1.395 1.978 1.483 1.5 5.5 1.533 1.479 1.47 5
(1 .440) (1 .990) (1 .700) (1 .891) (1 .851) (1 .674) (1 .674)

0.914 1.089 1.147 1.147 1.089 1.089 1.089
(0. 5 5 4) (0 .48 4) (0 .891) (0 .815) (0 .686) (0 .68 6) (0 .686)

1.089 1.497 1.497 1.497 1.439 1.43 9 1.43 9
(0 .484) (1 .740) (1 .740) (1 .740) (1 .570) (1 .970) (1 .570)

1.244 1.595 1.359 1.3 5 5 1.335 1.335 1.335
(1.097) (1 .440) (1 .282) (1 .282) (1 .282) (1 .282) (1 .282)

1.4 97 1.442 1.594 1.554 1.554 1.554 1.554
' 1.424! '2.27/4) (1 .914) (1.91 4) (1 .916) (1 .916) 5 1.916)

1.1 Ml 1.1 92 1.192 1.192 1.192 1. 192 1.1 92
0.8 4 4 01.922) (0 .922) (0 .922) (0 .922) '0 .922 0. 9 2 2 ;
n/419 1.22 5 1.3 24 1.52 4 1.276 1.326 5.526
0.471 ■ 01.99 9) (1.2  99) (1.2 59) (1 .128) 1.299' *. 2 5
I.V'.f) 1.404 1.404 1.404 1.404 1.5 94 3.7 44
1 . ■ ' '  4 1.471) (1 .471) (1 .471) (1 .471) ' 1.33 5 ; * 3 ? T

t . ; 1 .9 )9 1.3 94 1.3 54 1.39', 1.7 9 4 3.55 94
1 ! ■ i . r  >i,:' '  1 . 5 5 5 ) ( 1 . 3 5 5 ) ( 1 . 55 5 ! 1.335 * u ;

’ .O ' " ! .7,04 1.99 1 1.409 1.609 1.4 99 1 .449
2.072 i (1 .904) (2 .089) (2 .089) '1 .9 5 0 ' ' 1.950,

1 . J 5 2 1.7 9 5 1.841 1.7 44 1.7 Of) 1.708 1.703
l . o i  7 2.972 (2 .945) (2 .419) (2 .417) (2 .417) 2.417)

0.882 1.44 5 1.140 1.3 4 4 1.409 1.54 6 1.346
(0.278 i ' 1.98 5) 01.84 4) (1 .512) (1 .484) (1 .312) 1.312.3

1.5 84 1.449 1.449 1.449 1.649 1.64 9 1.649
(1.41 U) (2 .220 ! 12.220) (2 .220) (2 .220) (2 .220) 2.220)

1. 1 40 1.2 7,4 1.403 1.403 1.403 1.403 1.403
0.844) ' 1.097! (1 .448) (1 .4 1,8) (1 .468) ' 1. 4 4l} 5. -  48'
1.1 47 1 0 0 0 1.3 3 9 1.37', 1.3 5 9 1.5 5',
0.8 1 ’■ ' 1.780! (1 .282) (1 .282) ( I . : :  12' 1.21)2

1.12 1 1.294 1.1 92 1.192 1.2 44 1.2 6 4 1.2 64
0 . -9 7 ' 1.1 811) 01.922) (0 .922) (1 .097 i ; 1. i / )  7 ! 1. 0'-7

108 1 10 NS n : NS N NS

I ra n s ln n n !|! in l l  V/.'l'! IISI ■0. Va lues In p a ie n l  l it ses irulicnt.e r o l r a n s fo r met) va lues.
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i i i )  Dendrobium moschatum

Data on the number of new shoots produced in

D. moschatum as influenced by the di f ferent treatments are presented 

in Table 3 and Plate 3.

The media could exert  signif icant influence in this species

three months after  planting. At this stage, T 0 (charcoal + g rave l )

was found to be the best treatment ( 1 .370 shoots) which was on

oar with I' (charcoal + b r ick  + husk),  T, (g rave l  + hu.sk) ,‘ L -i V

T., ( br ick + husk) , (charcoal  + b r ick  + gravel + husk) , 1

(grave l + f ib r e )  , T ̂  (charcoal + br ick + f i b r e ) ,  T r (b r ick  + 

graved) ,  T (charcoal <■ br ick  + gravel  •- f i b r e ) , T ( brick
' ’ t i  "  j  o

+ grave l  + husk) , (charcoal + f j b r e ) and (b r ick  *■ graved.

+ f ibre + husk) and was signif icant ly  superior  to al l  other treat

ments . Ik  ̂ (charcoal i- f ib re  + husk) produced the lowest number

of shoots (0 .137).

Dendrobium nobile

Data pertaining to the effect of d if fe rent  media on the

number of new shoots produced in I), nobile are presented in Table •!

The influence of the media on the number of shoots produced

was insignif icant at ai l  stages of growth.

b) Number of  new shoots i r r e spec t i v e  of  the species

The e f fect  of media on the number of new shoots i r respec t ive

o.i specie:, was considered taking the average retransformed values 

for the four species during the d i f fe rent  months (Table  5, P ig . !  and 

Plate 4.)
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T ab le  3

m e d ia  on th e  n u m b e r  o f  ne w  shoo ts  p ro d u c e d  in  D e n d ro i • S im m o s c h a tu m

N um b i!’ r  o f  new  :shoot s
rnnt. m r r  il. - ------ - - -........... — ----------------- --------------------- ---------- - _ _ _ _ -

1 monl h 2 n innl t is 5 m o n th s 9 m o n th s 5 m o n th s 6 m o n th s  7 m o n ths

1 (1.111 1 0.9 19 0.919 1.018 1.018 1 . 0 1 0 1.018
(0.1 ’.7) (0. 5 3 6) (0.5 5 6) (0.53 6) (0 .53 6) 0). 53 6; (0.53 6)

2 1 .2  64 1.5 67 1.3 67 1.5 67 1.3 67 1.5 67 1.3 67
A . 097) M.5  70) (1 .370) (1 .370) (1 .370) (1 .370) (1 .370)

l 1 . 01(1 1.1 92 1 . 1 2 1 1 . 1 2 1 1 . 1 2  1 1 . 1 2 1 1 . 1 2 1
i(). 95/,) 01.922) (0 .757; (0 .757) (0.7 57) (0.7 5 7) (0 .757)

A 0.910 0.9 19 0.919 0.919 0.919 0.919 0.914
(0.3 5 6) (0.5 5 6) (0 .53 6; (0 .536) (0.33 6) (0.33 6) (0 .336)

f 1 . 0 1  B 1.197 1.197 1.197 1.197 1.147 1.147
)

(0.9  5 0) (0.(31 9) (0.81 5) (0.81 5) (0.81 5) (0 .815) (0.815)

A 0.9 1 9 0.919 0.919 0.919 0 . 9 19 0.914 0.914n
(0.5 5 6) (0. 5 5 6) (0. 5 5 6) (0 . 536) (0.3 3 6) (0.33 6; (0.33 6)

"7 1.9 0/4 1.296 1.296 1.296 1.296 1.296 1.296/
(1.97 n ( 1 . 1 0 0 ) ( 1 . 1 0 0 ) (1 .180) ( 1 . 101J) ( 1 . 1 80) (1 .180)

fj 1 . 1 2 1 1 . 2 2 '> 1.225 1.22 5 1 . 2 2  5 1.225 1.225
(0 .797; ! 1 . 000 ) ( 1 . 000) ( 1 . 000) ( 1 . 000) ( 1 . 000) ( l .  ooo;

Q 1.29 6 1.29 6 1.296 1.296 1.296 1.296 1.296
(1 .180) i I.  I I10) ( 1 . 1 0 0 ) (1 .180) (1 .180) (1 .180) (1.180)

1 G
0.919 1 . 01 0 1.018 1.018 1.018 1.018 1.018

(0. 5 5 6) (0. 9 3 6) (0 .55 6) (0.55 6) (0 .55 6) (0 .5  5 6) (0 .536)

1 1
0.919 1 . 2 1 0 1.009 1.089 1.089 1.089 1.089

(0. 5 5 6) (0 .909) ( 0.68 6) (0.68 6) (0 . oB 6) ( 0.68 6) ( 0.68 6)

1 ? 1.0119 1.1 92 1.192 1.192 1.192 1.192 1.1921 A
(0.60 6) (0 .922) (0 .922) (0 .922) (0 .922) (0 .922) (0 .922)

j 5 1.91)3 1.3 67 1.296 1.296 1.296 1.296 1.296
(1 .700) (1.5 70) (1 .180) (1 .180) (1 .180) (1 .180) (1 .180)

1 A 0.919 0.9 19 0.919 0.919 0.919 0.914 0.914
(0. 5 5 6) (0. 5 3 6) (0. 5 5 6) (0 .336) (0.3 3 6) (0.53 6) (0.33 6)

1 r> 1 . 0 1 0 1 .010 1.018 1.018 1.018 1.018 1.018
(0 .956) (0.95 6) (0 .536) (0.53 6) (0 .53 6) (0.53 6) (0.53 6)

1 fi
0.90 9 0.01  1 0.811 0 . 01 1 0.811 0.811 0.811

(0 .971) (0.1 97) (0.1 57) (0 .157) (0 .157) (0 .157) (0 .157)

, _ 1.229 1 . 0 1 0 0.919 1.018 1.018 1.018 1.018
( 1 . 000 ; ((1. 5 5 6) (0.33 6) (0.53 6) (0.53 6) (0.53 6) '0 .53 6)

1 . 01 0 1 . 1 2 1 1 . 1 2 1 1 . 1 2 1 1 . 1 2 1 1 . 1 2 1 1 . 1 2 1
(.1.9 5 6 ' '0 .757) (0 .757) (0 .757) (0 .757) '0 .757 ; C.757(

1 . 1 1 1 1 1.018 1 . 0 1 0 1.018 1.018 1.013 1 .0 *3
0.9 5 6 ) (0 .556) (0.53 6) (0 .536) (0.53 6) -'0.53 6) 0.53 6 ,

_ _ 0.90 9 1 . 1 2 1 1.018 1.018 1.018 1.018 1.018
'0.971 91.7 57) (0.53 6) (0 .536) (0.53 6) 10.53 6) S' 53 ~

0.91 9 1 . 1 2 1 1 . 1 2 1 1 . 1 2 1 1 . 1 2 1 1 . 1 2 1 ' .12 1
0.5 5 9 91.757) (0 .757) (0 .757) (0 .757) (0.737; 0. ; 5 J ;

_ . 1.1 u 2 1.296 1.225 1.225 1.225 1.225 1.225
0.922)' ' 1 . 1 00 ) (1 .000) (1 .000) (1 .000) '1 .0 00 7.000;

. , 0.919 0.9 19 0.81 1 0.811 0.811 0.811 0.0 -1
01.3 56' 91.5 5 6) (0 .157) (0 .157) (0 .157) (0.1 57. 0.131.

- 1.010 1.009 0.98 5 0.98 5 0.98 5 0.98 5 0.935
01.9 3 6! (0.68 6) (0 .971) (0 .971) (0 .971) (0.471; ' 3 . 9 77(

- - 1.009 1.009 1.089 1.089 1.089 1.089 1.039
10.60 6) ((1.60/,) (IJ.68 6) (0.68 6) (0.68 6) (0.686. 0.6.3 6'

MO NO 0.399 NS NS NS NS

h  * 112 t ra ns fo i mnl inn vins used. Va lues in pa ren th e se s in d ic a te  r e t r a n s f o r m e d  \ a l l ies
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T ab le  4

N u m b e r  o f  new  shoots

mol it h 2 m o n th s .5 m o n th s 4 m o n th s 3 m o n th s  6 m o n th s  / m o n th s

0.882 1.2 44 1.197 1.242 1.24 4 1.297 1.3 89
i 0.27(1! (1 .097) (0.93 5) (1 .042) (1 .033) (1 .185) (1 .428)

0 .8 !  1 1.009 1.192 0.914 0.914 1.147 1.343
(II. 1 57) (0.40 4) (0 .922) (0.33 4) (0.33 6) (0.81 5) (1 .310)

0.882 1.009 0.914 0.914 0 .966 0.944 1.127
ft) .7/11) 01.40 4) ' (0. 5 5 4) (0.3 5 4) (0.43 3) (0.4 5 5) (0 .771)

1.7 40 1.474 1.424 1.2 44 1.1 60 1.252 1.33 3
f 1.1 09) ( 1.477) (1.45 1) (1 .097) (0 .84 6) (1 .017) (1 .282)

1.424 1.470 1.5 92 1.242 1.03 3 1.05 3 1.03 5
'2.1 59) (2 .209) ( 1 .4 57) (1 .042) (0 .371) (0 .371) (0 .571)

0.90 ' i 1.42 4 1.424 1.423 1.2 64 1.3 93 1.395
111.47 1) (1 .451) (1 .451) (1 .331) (1 .097) (1 .440) (1 .440)

1.294 1.5 44 1.2 40 1.230 1.3 34 1.534 1.018
(1 .100) ( 1 . 5 5 5 ) (1 .044) (1 .064) (1 .333) (1 .353) (0.33 6)

1.5 90 1.404 1.404 1.433 1.7,33 1.603 1.547
! 1.4') 5) (2 .074) (2 .074) (2 .230) (2 .230) (2.07 3) (1.892)

1.4 44 1.595 1.5 95 1.5 5 9 1.33 3 1.3 67 1.3 67
( 1.444) ' 1.44(0 (1 .440) (1 .202) (1 .282) (1 . 570) (1 .370)

1.147 1.240 1.522 1.3 22 1.192 1.572 1.1 60
' 0.0 14! ' 1.044) (1 .247) (1 .247) (0 .922) i 1. .5 8 2) (0.84 6)

1.009 1.009 0.90 4 0.90 3 0.98 3 1.2 44 1.192
01.40 4) 01.7,0 4) (0 .471) (0.47 1) (0.47 I) (1 .097) (0.922)

0.0 1 1 0.90 4 1.009 1.033 1.034 1.544 1.184
(0.1 ’>7 ' 01.471) 01.7,0 7,) (0.41 5) (0 .615} (1 .512) (0 .9 0 '

1.2 40 1.04 5 1.14 7 1.522 1.5 44 1.5 ',4 1.626
' 1.109' 0.4091 01.01 4) (1 .247) (1.53 5 ) (1 .355) (2 .143)

I . II IO 1.192 1.24(1 1.192 1.089 1.147 0.914
01.45 4' 0.929) ( 1.044) (0 .922) (0.7,8 4; [ 0.8 1 3) (0.3 3 6

1. 1 41) 1.2 44 1.121 1.223 1.22 4 1.47 3 1.586
0.04 4' 1.09/., (0 .747) (1 .000) (1.0001 (1 .477) (1.422

1.10 0
.' • I ; ; . ) . . 1.121

(0 .747)
1.010 

(0.35 6!
0.81 1 

(0 .137)

9 ."02 0.9 14 1.094 1.190 1.218 i . 1 40 : m
o. 2 'H 0.5 5m '(0.700) (0.911,) (0 .984, 0.844 2.84 •-

O N  4 1.5 22 1.240 1.5 00 1.17 5 1.27 4
i . Z -I / (1 .01»4) (1 .405) (0.87 3 1.129 . . . . .

0.0 1 1 0.01 1 0.947, 0 .9 ‘-4
l!.V7 I : (0 .147) (0 .14 7) (0 .4  5 5 0.4 5 5 ' g ;

: . :  to 1. ()<‘P 1.1 1,0 1.274 1.171 1.171 l . ’ T ’
fl.'.M (0 .04 7,) (1 .122) (0.87 O' 0.8 7 1 22.87'

' 2 : 0 i . I l) i 1.2 7,0 1.44 5 1.488 1.42 9 •: . ; .  .
0 . ’ 04 r w  <> : (1 .109) ( 1 .40 5 ) (1.7141 1.8 5 7 i ; ( 1

1 . i 5 0 1.1 'Wf 1.515 1.44 4 1.34 7, 1.829
o. 7'b, (1 .224) (1 .090) (1 .090 , 2.84 1 -  •

0.0 1 1 fl.H 1 ! 1.12 1 1.121 1.121 1.224 . 0 . .. .

0.1 47 1). 1 7 (0.7 47, (0.7 37) (0.7 37 '1 .000 - .  ̂p

1 .009 1 1 <)/ 1.047 1.144 1.03 4 1 _ e S 4
O.e'O'. ■ U . I T /  i (0.7)1 7) (0 .009) (0.415 r, z , '

1.095 !.2H< 1.4 7 4 1.3 0 4 1.3 8 4 ' 7 r. .
n .i . ' i f. 1 1 S ; (1 .477) (1 .422) (1.422 1.-22 ' . -2  2

NO NS NO NO N!>

t 1 '11 r; 1 n[ i Nil i t <r i v/rirj used. Va lues in pa ren l  buses in d ic a te  r e t r n n s fn r m e d  va lues

' I r e il nif 'f i l  s H i n in n le d  as all th e  re p l i c a t io n s gave zero  va lue .



Table

(e ffect o f  growing m edia  on th e  number o f  now shoots produced irres poetive  o f  species

N u m b e r o f  new shoots
P. 11 f op ot. ■ • • •

1 11 h ini 11 2 a mnl hs 5 mnnl hs 4 m ont hs 4 m o o t  (is 4 men! hs 7 m o n th s

1 0 .294 0.0 1 1 0.77 9 0.014 0.702 0.01 5 0.87 6

2 (1.4(17 0.941 0.449 0.01 5 0.775 0.095 1.017

5 ' (1.521 0.792 0.44 5 0.65 5 0.64 5 0.604 0.600

'\ 0.44 5 1.01(1 (1.094 . 0.949 0.914 0.95 9 1.005

1.1(19 1.742 1.494 1.577 1.1 90 1.1 4(1 1.1 50

(, 11.49 1 0.0 99 0.094 0.995 0.00 5 0.971 0.971

7 1.074 1.92 4 1.291 1.5 05 1.2 51 1.2 51 1.052

8 1.5 92 1.77 7 1.029 1.070 1.656 1.574 1.528

9 1.204 1.5 44 1.412 1.201 1.201 1.192 1.192

11) 0.0 5 7 1.007 1.101 1.909 0.91 1 0.95 7 0.803

1 1 0.4 97 0.707 0.647 0.577 0.500 0.657 0.613

12 (1.900 0.994 1.009 0.990 0.980 1.1 61 1.060

1 5 (1.977 0.009 0.019 0.927 0.949 0.949 1.201

14 0.94 4 1.092 1.001 0.965 0.906 0.950 0.019

I 9 (1.004 0.005 ■ 0.529 0.604 0.61 5 0.734 0.670

I o 0.4 5 9 0.727 0.47 7 0.700 0.53 2 0.620 0.620

I 7 0.797 (1.759 0.644 0.040 0.8 66 0.702 0.668

111 0.749 1.IJ 40 0.95 6 0.965 0.809 0.952 0.809

19 0.990 0.941 0.021 0.922 0.93 6 0 .096 0.963

n 0.99(1 1.07 5 1.1 56 1.069 0.956 0.95 6 0.95 6

(’.M i l 0.0 10 0.7 62 0.952 1.020 1.041 0.93 5

1.194 1.2 50 1.425 1.425 1.645 1.66;

- ‘
■ ! 1 , 0.4 1 4 (1.65 4 0.65 5 0.65 5 O.s/w. ' . 7 , 6

- - 0.0 4 / 0.49 5 0.61 6 0.592 (!-4,:2 7 .v?:

- - 0.7 9 5 0.904 0.042 0.00 5 n.ns 4 r7= :>

H ' f '  f u j n r c ' s  ( j i \  c  r i ; j r f  n u v i n  v n l u r > 5 ;  o f  f l i t '  r c l  r a n s f o r r r i c d  ■. o t o p
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Plate  3

P la te  4

Comparative production of  new shoots in 

D. moschatum as influenced by the media

Comparative production of  new shoots i r r e spec t i v e  

of  the species,  as influenced by the media
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Among the treatments, Tg (g rave l  + f i b r e ) ,  f  ̂  (charcoa)

+ brick + gravel + husk) , Tb ( brick + gravel) , I ,  (charcoal +' o l

b r ick )  and T q (g rave l  + husk) gave consistently superior effect 

on the number of new shoots produced. Some of the media gave 

poor results for all the four species,  throughout the growing p e r io d . 

They were (charcoal  + b r ick  + g r a v e l ) ,  T ^  (charcoal + f i b r e

+ husk),  ^24 (charcoal  + g rave l  + f ib re  + husk) , (charcoal

+ f i b r e )  and (charcoal  + br ick  + f ib r e  + husk) .
a 3

2. Height of the new shoots

a) Height with respect to the species

i )  Dendrobium farmer i

Data pertaining to the height of the new shoots produced 

in D. farmeri are given in Table 6 .

The influence of the media on the height of the new

shoots was insignif icant in this  species during the growing per iod.

i i )  Dendrobium fimbriatum

Data pertaining to the influence of the media on the 

height of new shoots are presented in Table 7. .

No signif icant effects were produced by the dif ferent

media with respect to height, in this spec ies .
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T ab le  6

L f f e c t  o f  g ro w in g m e d ia an th e  h e ig h t  o f  th e  n e w  shoots in  D e n d ro b iu m  fa r m e r i

■pal [ i i i ’ i i l
H eigh t o f  th e  new shuots  (cm )

! monl li 2 i n o n l  h r 5 m o n ths 4 m o n ths 9 m o n th s 6 m o n ths 7 m o n ths

1 11.7911 
(d .400)

1.2 14 
(0.97 5)

0.990
(0 .400)

7>f 0.940
(0 .383)

1.198
(0.955)

1.190
(0 .935)

2
1.097

K I .4 I7 )
1.7 7,2 

i 1. 7 44)
2.049

(1.499)
2..58r>

(9 .187)
2.38 4 

(9 .187)
2.41 6

( 5.3 5 7)
2.41 6 

(5 .537)

5 ' » 1.710 
(1.2 7 7.)

1.92 4 
(1.2 10)

1.920
(1 .810)

1.1 15 
(0 .740)

* *

4
l . / H )

(2 .497)
2.7,24 

(4. 70 5)
2.44 5 

(4 .404)
2.64 5 

(4 .484)
2.67 6 

(6 .661)
2.684

(6 .704)
2.666

(6 .608)

2
2.7 42 

(7 .129)
7.1 40 

(9 .470)
5.547 

(10.701 )
5.41 1 

(1 1.1.52)
3.494

(11.707)
5.607

(12.510)
5.607

(12.510)

6
1.490

(2.5821
1.024

. 2.020)
1.97 4 

(2 .400)
2.024 

(5 .601)
1.97 4 

(3.4U0)
2.052 

(5.71 1)
2.052

(5.711)

1
1.744

(2.44(1)
7.090

'9 .049)
2.74 1 

(7.0411
2.581 

(9 .168)
2.978

(6 .149)
2.665

(6.6021
2.665

(6.7,02)

(i
2.79(1 7 .7 /0  

(7.71)4! 7 (0 .0 4 ' . i
5.744 

7 1 7.42 1)
5.772

(1.5.427)
5 .049

(0 .796 ;
2.882

(7 .806)
2.802

(7 .006)

9 2.402 
: 4.49 41

7.121 
- 9.2 7 9)

5.210
(9 .042)

2.889 
(7.04 7)

2.809
(7 .847)

2.5 12 
(4.84 5)

2.512
(4 .845)

HI
2. 1 4(1 

(4 .294!
2.192

!4.7(J9)
2.09 1 

(7 .094)
1.4 5 2 

(1 .990)
1.527

(1 .261)
1.327

(1.261)

1 1 12.2491
1.004

7 7.042)
2 .2 /1

(4 .447)
1.694

(2 .240)
1.214

(0 .974)
1.214

(0 .974)
1.214

(0 .974)

1 2
1.7 00 

(1 .212)
1.07,1

(2 .947)
1.941 

(5..5 00)
1.99 1 

(5 .500)
2.189
4.294)

2.221
(4 .433)

2.221
(4 .433)

1 5
* 0.0 1 1

CO. I 47)
x * 0.998

(0.497,)
0.998

(0 .496)

14
1.7 49 

(2 .494)
2.2 77

(4.7,0 7,)
2.5 14 

(4 .044)
2.516

(4 .869)
2.3 1 6 

(4 .864)
2.400

(5.2 60)
2.400

(5 .260)

1 4
2.004

(7 .045)
1.929 

( 1.22 71
1.67 7 

(2 .160)
1.655 

(2 .168)
X X -V

1 6 1.214
(0.97 5!

1.799 
'2 .72  1)

2.091
( 5.874)

2.270
(4 .694)

2.339
(4 .992)

2.3 5 5 
(4 .952)

2.33 5 
(4 .952)

1 7 2.107 
7 5.9.-H1

2.01 4
' 7. 4 40 )

1.901,
(5.44.5)

1.98 6 
(3 .445)

1 .986
(3 .443)

1.8 10 
(2.77 6)

1.810
52.776

4. ' ) ; ! )  
: 7 f! 7

1.990
2.07(0

1.909
(9 .144)

1.909
(5 .144)

1.909
(3 .144)

1.909 
'5 14 4

1 / r ?
 ̂ •. ‘

' . 1.0 2 1 
2.0 1 7)

1.90 5 
( 1.4 7 7 )

1.98 5
( 5.4 5 5 )

1.983
(3 .455) ( 5. '-64

r _ - ' z 
5 4 -

-
1.2 14 

0 .9 7 1 )
1.244

(1 .047)
* * a

* 1.318
(1.251,)

0.990
(0 .400)

0.990
(0 .480)

1.3 96 
(1 .449)

1.396
1.449.

1.7 79 
'2 .444

1.1 4 9 
' 1.429)

1.941
(1 .876)

1.402
(2 .003)

1.582
(2 .003)

1.582
(2 .005 '

1.582
’ 2.003)

a < (.2 7 5
71.12(0

2.029 
7 7.414)

1.214
(0 .975)

1.214
(0.97.3)

1.244
(1 .048)

1.244
(1.0481

1.244
51.048)

2 a * » H V * * ♦

-
1.17.4

01.0 971
‘ 1-MO

(1 .779)
1.410

(1. 779)
1.551

(1 .904)
1.567 

0 . 9  45
1.567
1.955

11', loo NS MS NS NS

S . 1 /2  1 r -a n s fn r rn a l  ion  w as used. Vnlues in pa ren l  heses in d ic a te  re t r a n s fo r m e d  a alues

* I len t  i nenl s o i l  m ina t  ed as n i l  t he r e p l i c a t io n s  gave ze ro  va lues
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T ab ic  7

E ffe c t  o f grow ing m edia  on I he height o f th e  new shoots in D e n d rob ium fim b ria tu m

H e ig h t  o f  th e  new shoots  ( r m j
rnnf m m !:

1 mnnl ii 2 mnnt hs 5 m o n th s 4 m o n th s 9 m o n th s (i m on l  hs 7 m o n th s

1.444 2.1 9/ 5.662 4.031 3.7 67 5.7 67 3.484
1 ( i .a a a ) 19.4691 (12 .908) (19.914) (13.688) (1.5.688) (11.637)

1.427 2.115 6 1.809 2.047 2.071 2.071 2.071
2 (1 .457) (5 .647) (2 .771) ( 5.688) (3 .790) (3 .790) (3 .790)

l . f l l f t 1.754 2.028 2.028 2.073 2.073 2.073
S

(2 .906) (3.61 1 ) (5 .611) (3 .798) ( 5.798) (3 .798)

1 . 1 / 1 1.844 1.92 5 2.983 2.600 2.600 2.600
4 (O.B7(J) (2 .90 I ) C5.I97) (6 .173) (6 .260) (6 .260) (6 .260)

2.I1J1 5.626 4.701 4.930 4.732 4 .676 4 .676
7 ( ' . 9 4 9 ) (12.649) (21.998) (24.007) (22 .081) (21.3 61) (21.361)

6
1.479 2.92 5 3.391 3.940 4.024 4.063 4.063

(1 .677) (8 .049) ( 1 2 . 1 1 2 ) (1 3.025) (15.692) (16.006) (16.006)

7
1.641 5.649 3 .096 3.193 2.467 2.467 2.467

(2 .194) (12.819) (9 .088) (9 .693) (5 .584) (5 .584) (5 .584)

a
1.9 96 5.406 4.694 4.921 4.845 4.04 5 4.845

(5. 527) (11.098) ' (21.160) (23.712) (22.975) (22.975) (22.975)

Q 2.576 4.414 4.347 4.878 5.097 4.7 56 4.7567
5 9.1/44) (18.985) (18.5 99) (2 5.292) (25.480) (22.119) (22.119)

1 n 1.99 5 5.998 4.109 4.244 4.3 58 4.273 4.275I u ( 5.47 5 ) 1 12.44 6 ) (16.581) (17.313) (18.488) (1 7 .778) (17.778)

1 1
1.02 5 2.192 2.689 2.771 2.63 5 2.655 2.653

( 0. 94 /) (4 .129) <6.71 I ) (7 .178) (6 .445) (6.54 6) (6 .546)

12
1.11411 5.1 17 4.3 1 6 4.403 4.370 4 .370 4.370

(2. Hi! 9) (9.2  1 (5) (18 .128) (18.905) (18 .601) (18.601) (18.601)

, 1.847 5.5 12 5.875 3 .96 ! 3.961 5.982 3.982
(2.91 I) (10.470) (14.31) 1 ) (1 3.18 6) (15.186) (1 5.3 56) (15.3 56)

14
2.699 4.454 3.127 3.212 3.3 513 5.3 58 8.358

(6 .764 ' 1 1 9.1 97) (23.791) (2 6.669) (28 .204) (28.204) (28.204)

1 4 1.498 5.497 4.3 96 4.292 4.392 4 .426 4 .426
(1 .749) (1 1.4 90) (18.477) (17.919) (18.787) (19.089) (1 9.087)

] p
I.  69 9 2.54 5 2.912 2.991 2.8 66 2.996 2 .996

■■2.291) '4 .992) (7 .982) (8.44 5) (7 .713) (13.474': ■8.474

. _ 1.8 9 6 5.271 4.004 4.111 4.28 5 4.227 4.927
2.9 4 9) 1 0.2021 ( 1 9.3 54) (1 6.4 (J5) (17.1360) '17 .5  6!) '7 .3  6-)

' . 1 6 4 5.44 6 5.4 68 3.49 1 ' . 4 9 1 ' .  4 -  ’
. ~ mi 9.9 1 5 1 1 1 .5 /9) ( 1 1.3 50) ( I  1.61)5)

' .8 9 5 4.52 5 4.64 5 4.73 3 5 /. n
1 ; .699r ■' 18.189! (21.096) (21.904)' M I M M 2 X  7 3 1

.. • 7 1 '■ .5.998 4.325 4.989 4.57 3 4 .m 3
: .  in ' ; 1 9.1 68 , 519.994) (20.930) (20.411) ; 2 ( U  1 I '■ 20.4. M
1.059 1.77(1 1.9 5 V 1.938 2.04)5 i / m  a 1.936

' 0 .9 7  I 2.65 1 (1 .04 6) ( 5 . 5 5 3) (3 .672) C$.247’1 "3.247
2.599 5.5 6 6 4.274 4.579 4.37 5 4.5 7 7 4.37 9

!'9 . f ] i ) l l 10.8 50' (17.7711 (18.642) (18.642) : U i .M M '18.642
1.797 2.659 3.528 4.088 4.1 61 4.1BI 4.161

■'2.987 6.4 64 ' ( 10.979) (16.213) (1 6.B12) M a . B l Z ; 1 6.812
1.702 5.4 92 3.111 5.356 3.571 M 5 a 5 5.383

' 2 . 5U9 11.69 5 j (9 .180) (12.004) (1 2 .234) ' 1 B.94P' ' 2.94v
e. e 4 1 5.115 3.752 5.896 3.934 i  9 ^ : . ■ _
.4. 9 9a 9 .9 7 0 (1 5.45 1) (1 4 . 6 7 8 ) (1 4 .9 7 7 ) 1 - 4 ~ 7 ' 4.'-~7

1 10 ITS NO MS NS NS

X  *■ 1/2  I rare;  f o r m a t  inn w a s  u s e d .  Va l ue r ;  iri pa r e r i l . h  'sen i n d i c a t e  r e t  r a n s f n r m e d  v a l u e
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i i i ) I) e n d r o b i a in moschat u m

Data pertaining to the effect of dif ferent media on the

height of the new shoots produced in this species are given in

Table 8 .

In this species the media could s ignif icant ly  influence

the height of the new shoots during one, six and seven months 

af ter planting. At one month after  planting, T,, (.brick + husk)
i

was found to be the best treatment (14.788 cm) which was on 

par with (charcoal  + b r ick  + husk),  (g rave l  + husk) ,

T 0 (charcoal + g r a v e l ) ,  T 0 ( g rave l  + f i b r e )  and i’ (b r ick  +
L. " 6  1 (

grave l  + f i b r e )  and was s igni f icantly  superior  to a l l  other t rea t

ments. T01 (charcoal + b r ick  + gravel + f i b r e )  produced the shortest
«r. i  ''

shoots (0 .890 cm) At s ix  months after  planting T g (charcoal + g rave l )  

produced the tal lest shoots (40.508 cm) and (charcoal + brie! '

+ f ib r e  + husk) the shortest ( 1 . 533 cm).  T ? was found to be on 

par with L(̂ , 1 ? , ri ? ^ > l g , 1 J3> 1 ^ ,  I g , i.,.,, i ] ( ) , lk ,

T -j T j g ’ T1 , and T^q and signif icant ly superior

to all others .  At seven months after  planting also, Tg pro\ ec 

to be the best medium in increasing the height of shoots ( 40 . 508cm) 

and the medium that gave lowest height was T  (charcoal  + brick
J

f ib re  -! husk) with a mean value of 1 . 5 33 cm. Considering the 

data of above three stages together (one, s ix  and seven months 

a f ter  plant ing) ,  the treatments T _ , T „ , T „ , T „ ,  T, ^ , and 'T' were1 J L. (L

found to influence s igni f icantly  the height of the new shoots. On
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F.iblo li

[ ffec'l o f cjrowinq 1110 t l i c m  fin ' heighf o f fhc now shool s in D eridrob ium  moschoLum

1 11C r it
1 ino i i l  1) 2 ini ml 1 is

1 Ic i i jh l  n f f l i p  new shoot. (cm )

5 moot ho 4 m o n th s 5 month :; 6 mon l  Its 7 m o n th :

1 1 . 2 1 0 2.5 I I 2.68 4 3.090 3.505 3.616 3 .6161
(0 .975) (4.8 59) (6.71 1) (9 .040) (1 1.773) (12.577) (12.577)

7 2 . * m 4.5 99 6. 106 6.290 6.404 6.404 6.404
(7.874) (28.945) ( 5 0.78(1) ( 59.1165) ( 4 0 .5 0 8 ) / (40.508) (40.508)

, 1.978 5.024 4.5 00 4.401 4 .544 4.544 4.444
( 1 .9Vf0 (12.052) (18.901) (19.748) ( 20. 1  52) ( 2 0 . 1 52), (20.1 52)

1.910 2.4 <,4 2.8 00 2.8 66 2.882 2.882 2.082
(1 .779) 14.470) (7.71 1) (7.7 1 1) (7 .805) (7 .005) (7 .805)

, 2.124 5.084 5.02 9 5.909 3 .918 3.910 3.918
(4 .017) 1 1 5.009) (14.154) (14.780) (14.853) (14.8 9 5) (14.853)

/ 1.779 2.400 2.65) 2.631 2.631 2 .6 5 1 2.631()
(2 .464) (4.7 42) (6 .420) (6 .420) (6 .420) (6.4 2(1) (6 .420)

7 5.910 9.084 9.491 5.554 5.593 5.495 5.593/
(14.788) (2 4. 546) (29.692) (30.347) (30.785) (30.785) (30.783)

2.R61 4.480 9.2 5 5 5.391 5.402 5.402 5.402
(7.607) (20.480) (2 6.809) (20.564) (28 .677) (28.677) (28.677)

9 5.05 5 4.5 29 6.206 6.254 6.263 6.289 6.289
(0 .700) (2 7.900) (58.016) (58.611) (38.724) (5 9.050) 0 9 .0 5 8 )

] 1) 1.0 98 5.479 5.679 3.995 4 .029 4.030 4.038
(5 .105) ( 1 1.004) (1 5.052) (1 5.462) (15.731) (1 5.806) (15.806)

1 1 1.007 4.808 5.709 3.047 3.899 5.899 5.899
(5.1 5 7 (22.014) . ( I  5.894) (14.500) (14.700) (14.700) (14.700)

1 7 1.840 5.505 4.498 4.59(1 4 .606 4.633 4.6331 L
(2.80 8) (10.412) (19.729) (20.565) (20.719) (20.968) (20.968)

j 5 5.288 4.J94 4.69(1 5.327 5.345 5.5 67 5.3 67
(10.5 14) (28.004) (21.499) (27.870) (28.070) (20.304) (28.304)

1 '4 1.714 2.64 1 2.865 2.863 2 .079 2.903 2.903
(2.459) (0. 4 2 6) (7 .698) (7 .690) (7 .788) (7.92 6) (7 .926)

1 1.789 5.2 92 3.759 3 .770 3 .790 3.813 3.813
( 2 . 7 0 1) (10.072) .(13.603) (13.714) (13.862) (14.041) (14.041)

1.501 2.458 1.973 2.001 2.001 2.001 2.001
'1.1915 <9.959) (3 .392) (3 .504) (3 .504) (3 .504) 0 .5 0 4 )

. - 2.974 5.227 3.455 3.605 3.605 3.605 3.605
<>.124 9 / m ) (11.439) (12.495) (12.495) (12.49 5 '12 .495 ;

1 .72s 5.175 5.997 4.020 4.045 4.218 4.218
. ' 7 ' s . 47 0 (14.47 6) (1 4.659) (15 .861) (17.293 17.293)

v>< < 5.4 02 5.0 64 5.0 64 3.8 64 3.8 64 3.864
' O N 1 1.484 (14.4 5 5) ( 14.4 5 5) (14 .433) (14.453 14.435)

! <  S' 5.9 4 9 5.427 5.427 3.503 5.403 5.5032 12. 1  '>9' (1 1.245) (1 1.24 4) (11.768) (1 1.7 68 ; '1 1.7 68)

- . 1 .17s 5.405 4 .146 4 .146 4 .186 4.1 8 (i 4 .186
1 2 . 19H< (1 6.692) (1 6.692) (17.020) (17 .02 0 ' 0  7 .020;

- - 4.729 5.556 5.408 5.390 5.414
5 <.7)" '2 1 .8011 ( 50.368) (28.745) (28.638) ( 20.01  6 ' 28.81  -s;

- ; 1 .5 08 i . o  in 1.402 1.402 1.42 6 1.42 6 1.425
■’ 1 . 2 1 2 ) 12.1)92! (1 .467) (1 .467) (1 .533) <1.533 ■ 1.533)

- 1.28 9 5.1 44 2.619 2.642 2.642 1 O _ J ” . 64 9
' 1 . 1 1- 5 ■ 9.4 4 0! (6.3 57) (6 .478) (6 .478) ■ 7 1? ‘ --78.

2 .'' s 2 '•.47 0 3.81 4 3.048 3.879 5.87" rO ”
’■O’ - 0 '1 !.48I) | (1 4 .5 5 ] ) (14.56 6) (14 .549;

1 .45 ' 1 14 NS NS NS 2.92 3 2.477

1/2 I rnn-;ffH-cII.'il ion w m  used. Vnluc's in pnrenl  ho:; \s i n d i rn l c  rol r n n s f o m i n l  vnluos



44

the other hand , the .response of the treatments ' I , , T j  ̂ .

T , , T-, ,, and T „ , o n  the height of new shoots was p o o r .
4 14 21 ;

i v ) Dendrobium nobile

Data relating to the influence of the media on the h- igiit 

of the new shoots are presented in Table 9 and Plate 5.

Two months after  planting, the media could produce 

sirrnificant influence on the height of the shoots, T. 1 br ick + 

f ib r e )  gave the highest mean value for height (43 .398 cm) which

was s ignif icantly  superior to al l  other treatments. On the other

hand, s ignif icant ly  shortest shoots (0.897 cm) were produced by 

T.,,-, (charcoal  + br ick  + f ib r e  + husk).

b ) Height of the new shoots irrespective of the species

Effect of media on the height of the shoots i r respec t iv e  of 

species was considered taking the average' reiransformed va! ues 

of four species during the d i f fe rent  stages of growth and art; p re 

sented in Table 10 and F i g . 2.

Among the treatments, certain media produced ta l i  shoots 

consistently during the growth per iod .  They were T^ (g rave l  +

f i b r e ) ,  T^ (g rave l  + husk) ,  (b r i ck  + husk),  rIT (b r ick  + g rave l )

and T^ (b r ick  + f i b r e ) .  On the contrary T ^  (charcoal + f ib re  

+ husk),  '£ (charcoal + grave l  + f ib r e  + husk),  T ^  (charcoal

+ brick + fibre + husk ) , (charcoal + b r ick ) and T ( c h a r c o a l

+ husk) in general produced shortest shoots.
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Table 9

f 'f fo c l o f grow ing m edia 011 th e  height o f Lhe now shoots in D e n drobium  nobile

•pnf. iti('[ it
H e ig h t  (i f th e  new shoot t (cm )

1 monl h 2 m o n th s 5 iiHMtl hr, 4 m o n th s 5 m o n th s 6 m o n th s 7 m o n ths

1 1.2 )4 2.9 1(1 2.504 2.528 2.606 2.803 3.000
10.97 5) ',7.94 4) (5 .770) (5 .892) (7% 2 94) (7 .554) (8 .501)

2
1.1)7 (i 1.920 2.501 1.655 1.807 2.61 5 2.3 65

(0 . 1,4 7 ) (.5.219) (5 .75 5) (2 .240) (2 .766) (6. 529) (5.092)

! 2.7 1 1 2.21)7 2.509 4.3 6 5 5.224 5.411
10.48(1) ' (,.04 7! (4 .5 /1 ) (5 .796) (18.537,) ( '98 9  5) (9 .826)

/. 1.(145 5.797 4.124 5.698 3.928 3 v ; a 3.294
(2 .894) (1 5.915) ( I 4.507) (15.177) (14.927) (9 .945) (1 0.3 52)

, 2.59(1 4.5 99 5.894 3.4 5U 2.015 2.029 2.029
(4 .247) (18.04 9) (14.677) (11.402) (3 .560) (5 .618 ) (5 .615)

1.02(1 4.42 4 5.597 6.067 4.421 4.4 1 i 4.402
(2 .842) (4 5. 590) ( 50.852) (36.5 14) (19.045) (18.944) (19.588)

1
1.900 5.500 5.627 3.876 3.045 4.259 2.824

(5 .110) (10.92 4) (12.655) (14.524) (8 .771) (17.645) (7 .475)

\\
2.5 1 5 5.742 4.650 4.975 5.495 4.193

(4 .852) i 1 5. (.52) (21.12 5) (24.250) (29.694) (29.194) (26.471)

9 2.551 5.548 5.879 4.117 4.3 94 4.420 3.812
(5 .907) (10.7(10) (14.548) (1 6.447) (18 .008) (19.059) (14.033)

1 f) 2.25 1 5.175 4.1 57 4 .506 4.101 ■i . Z * h 3.451
(4 .474) (9 .581) (16.782) (19.805) (16.983) (17.447) (11.407)

1 ] 2.077 5.519 5.109 3.213 3.252 3.3 3 S 5.689
(7 .779) (10.51 7) (9 .167) (9.82 6) (9 .944) (10.624) (15.112)

12
1.01 5 1.49 4 2.258 2.174 2.411 2.742 2.958

(0.52 4) (2. 5 74) (4 .510) (4 .227) (5 .313) (7 .016) (8 .253)

1 5 1.002 1.9 42 2.080 2.508 3.067 3.5 69 3.460
(2 .740) ( 5. 549) (5 .828) (5 .788) (8 .908) (10.848) (11.472)

14 1.98 4 2.04 4 5.558 3.609 3.041 3.162 2.655
( 5.44 5) (7.4110) (10.77 5) (12.528) (8 .748) (9 .497) (6 .550 ;

2.299 2.5 50 2.242 3.234 4.133 4.3 90 4.547
(4.70 7) (5 .041) (7 .021) (9 .957) (1 6.582) (18.777,) (20.172)

1 h
1.421

(2 .129!
5.407 

(11.459)
5.795 

(1 5.889)
3.180

(9 .610)
1.535

(1 .857)
*

, - 1.149 1.477 2.212 1.67 6 1.809 1.892 1.867 .
01.820 ' '1 .4 8  1 ) (4. 595) (2 .508) (2 .773) (3 .082 ' '2 .987)

.  _ 1 . 5 4 1 1 5.9|)(, 5.145 5.561 2.377 2.983 7  6 4 1

' 1 4.7 5 5 i (9.5 78) (12.184) (5 .152) '0.3 99: " . 9 5 9 ;

1. ' ( 7 1. 814 1.115 1.501 1.899 2.228 2 . 8  6 0

c . ' - N 1 . 1 4  7 (0 .740) (1 .191) (3 .108) (4.4 6 4 ' 7 . 6 9 1 :

1.405 2.102 2.495 3.258 3.089 5.129 2.440
■ 1 .4 4 9 5.917) (5 .726) (9 .988) (9 .024) (9 .292 ' 5.4 4 4

■ i 1.404 2.70 7 5 .044 3 .595 3.862 4.049 3.939
' '2 .080' '7 .249) (8 .778) (12.427) (14.414) (1 5.97 6) (1 5.012)

22 1.15 8 1 . 5  9 4 2.01 6 3.211 3.398 4.5 65 4.64 5
'0 .7 9 4 ' ' 2.040) (5 .566) (9.81 1) (11.044) ( 1 8 .4 ’>5) '21 .074)

0. 7 '14 1.102 1.8 58 2.820 5.258 4.1 92 4 .5 7°
I). 084 ■0.897) (2 .079) (7.4  5 5) (10.118) (17.(174' 1i : . 67 6

2.000 2.4 8 9 1.7 54 2.67 5 2.618 2 . i , 1 8 - . 7 1 . 0

i  ^ r r. ' 5 .  4 9  7 (2 .577) (6 .657) ( 6.3 54) 4 . 5  ! ’ l i

1 . 0  5  7 2.172 5.51 5 3.861 4.077 4  .  7  1 7

' • . ' ■ H O '  10.487 ' ( 1 4 . 4 1  1 ) ( 1 6.1 1 9'

(15 2.17 ' ' MS N S N S I 4  7 1 '

} ■
• 1 / 2  t [ • ; !  r i ' ;  ( i  u  i  j  i n 1 j i  i t  i w a s  i i s  

■ [ rent n u i [ 4 f ;  u 1 i 11til

o d .  V e l i i e s  i n  p ;  

a l  ( ’ 0  a s  a l l  I h e

r t ? n l  h o s e s  i n d i r a t e  r e t r a n s f o n n e d  \  n i n e s  

r e p l i c a t i o n s  g a v e  z e r o  v a l u e s



m l

1

2

3

4

3

6

7

8

9

10

11

12

13

14

r>

1 6

17

18

19

n O'

46

Table  10

E ffe c t  o f grow ing m edia on th e  height o f th e  new  shoots irre s p e c tiv e  o f species

H e ig h t  o f  th e  new shoots  (cm )

1 m o n th  2 m o n th s  3 m o n th s  4 m o n th s  5 m o n th s  6 m o n th s

1.1)0 5 3.81 1 6.469 7.714 8.035 0.65 9

2.671 9.219 12.251 11.248 13.063 13.991

0.7 90 5.803 7.438 12.545 10.807 8.461

2.010 7.192 8.475 8.386 8.913 7.679

3.5 56 13.509 1 5.278 13.331 13 .050 13.085

2.5 92 1 5.006 13.191 15.340 11.139 11.273

3.661 14.534 14.603 14.933 12.821 1 5 . 1 53

5.788 14.021 20.673 22.400 22 .536 22.163

6.612 1 6.71)8 20.204 21 .549 22 .715 21.265

3.857 9.485 15.513 13.196 13.188 13.073

5.4 50 1 0.078 8.597 8 .386 8 .016 0.211

1.878 6.24 1 I 1.419 11.731 12.232 12.7 55

5.99 5 10.64 3 9.956 12.213 13.041 13 .796

3.010 9.4 92 12.282 12.940 12.401 12.722

3.272 7.432 10.371 10.940 12.308 12.976

1.65o 6.5 28 7.284 6.553 4.507 4.233

3.4 5(1 6.5 5 9 8.702 8.662 9.143 8 .950

2.593 9.19(1 9.843 10.629 8.961 10.130

2.185 7.607 9.199 1 0.028 10.720 1 1.003

2.9048 8.048 9.495 10.448 10.301 10.3 68

0.88 9 9.32 9 7.138 8.234 8.897 9.423

n.nn 11.1)90 1 5.395 14.800 15.082 17.004

1.2 91 5.2 67 3.975 6.328 7.378 y. 11:

1.775 6.109 4.529 6.28 3 6.272 5.94 5

m Ml 0.69() 10.007 11.319 11.887 12.183

th e  f ig u re s  g n r n  o re  m ean va lues o f  the  re f r a r is f o r m e d  va lues
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F ig.  2. E f fec t  of growing media on the height of the new shoots, 
i r r e sp ec t i v e  of  species

Treatments
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P la te  5. Comparative height of  the new shoots in D. nobi le

as influenced by the media

P la te  6 . Comparative number of  leaves on the new shoots in

D. moschatum, as influenced by the media
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3. Number of leaves on the new shoots

a) Number with respect to the species

i ) Dendrobium farmeri

Data pertaining to the influence of the media on the

number of leaves produced are presented in Table 11.

As could be seen, the influence was not signif icant with

respect to this species.

i i )  Dendrobium fimbriatum

Data recorded on the influence of the media on the number 

of new Jeaves in l itis species are presented in Table 12.

it could be seen from the Table that the treatments did

not produce any signif icant e f fec t .

i i i )  Dendrobium moschatum

Data pertaining to the influence of the media on the

number of new leaves produced are presented in Table 13 and Plate 6 .

In this species media could exert  signif icant influence

at one month af ter planting. At this stage the medium T., (g rave l* o ''

+ f i b r e )  produced the highest number of leaves (13.473).  Phis

treatment was on par with T^ (g rave l  + husk) , Th, (b r ick  + husk)

and T jg  (charcoal + b r ick  + husk) and signif icantly  superior to

all  other treatments. T j  (charcoal + b r i ck )  was the most in ferior

medium in this respect, producing only 0.820 leaves.
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T ab le  11

of grow ing m edia  on th e  num ber o f leaves on Lbe new shoots in D en drob ium  fa rm e r i

N u m b e r  o f leaves  cm the new  shoots

m o n th 2 m o n lh s 3 m o n th s 4 m o n th s 5 m o n th s 6 m o n th s 7 m onths

« 0.990
(0 .400)

0.002
(0 .279)

* 0.940
(0 .304)

0.940
(0 .384)

1.037
(0 .417)

1.289
(1 .142)

1.289
(1 .162)

1.218
(0 .904)

2.174
(4 .226)

2.174
(4.226)

* 0.98 3 
(0 .470)

1.403
(1 .474)

1.217
(0 .901)

0.990
(0 .496)

* *

1.2111
(2 .144)

1.417 
(2.1 1 3)

1.770
(2 .633)

1.770
(2 .663)

1.770
(2 .663)

1.770
(2 .653)

1.770
(2 .633)

I . (42 f> 
(2 .144)

1.417 
(2.1 13)

1.770
(2 .633)

1.770
(2 .633)

1.770
(2 .633)

1.770
(2 .653)

1.770
(2 .633)

1.2(14
(1 .134)

1.22 3 
(0 .994)

1.347
(1 .314)

-1 .347
(1 .514)

1.347
(1 .314)

1.289 
(1.1 62)

1.289
(1 .162)

1.21(1
(0.9(14)

1.070 
( 3.027)

1.700
(2 .417)

1.372
(1 .971)

1.725
(2 .476)

1.725
(2 .476)

1.725
(2 .476)

1.0 79 
(3 .031)

2.430
(3 .303)

2.494
(4 .720)

2.474
(5 .621)

2.012
(3 .548)

1.099
(.5.106)

1.099
(3.106)

1.431
(1 .403)

1.700
(2 .417)

1.631) 
(2 .137)

1.572
(1 .971)

1.572
(1 .971)

1.3 98 
(1 .4  34)

1.3 98 
(1 .454)

1.209
(1 .142)

1.210
(0 .904)

1.322 
(1.01 6)

cc 1.057
(0 .617)

0.990
(0 .480)

0.990
(0 .480)

(J.990
(0 .400)

1.2 10 
(0 .944)

1.267
(1 .103)

1.057
(0 .617)

0.082
(0 .278)

1.214
(0 .974)

0.882
(0 .278)

1.143
(0 .037)

1.347
(1 .514)

1.210
(0 .904)

1.210
(0 .985)

1.347
(1 .314)

1.289 
(1.1 62)

1.289
(1 .162)

* (J.940
(1 .304)

* * * 0.837
(0 .201)

0.837
(0 .201)

U J 8 9  
(0.68 6)

1.442 
(1.3  7 a J

1.442
(1 .579)

1.442
(1 .579)

1.442
(1 .579)

1.442
(1 .579)

1.442
(1 .579)

1.260
M .0 63 )

1.405 
' 1.440)

1.076
(0 .638)

1.076
(0 .638)

* * +

1.0 V ’
■ n . v r

1.2 47 
■'1.1031

0.441
(1 .376)

1.442
(1 .579)

1.442
(1 .579)

1.442
(1 .57 9)

1.442
'1 .579 ;

1.116 
n. 7.1 v

1.210
0.444)

1.130
(0 .793)

1.130
(0 .795)

1.442
(0 .795)

1.158
'0 .7 9 5 ;

1.043
’ 0.795,

r,. q 1 
61. 1 ''H

I.173
II.07 4)

1.3 00 
(1 .211)

1.5 08 
(1.21 1)

1.138
(0 .996)

1.223
(0 .996,

1.173
0.87 6;

1.260 
■' 1 0 )6 ? ;

1.524
'1 .230)

1.326
(1 .230)

1.3 2 6 
(1 .250)

1.223
(1 .258)

1.526 
(1.2 50)

1.326
(1.258)

* 1.143 
■'(1.8 37)

0.990
(0 .480)

cc * » *

* * 1.115
(0 .743)

0.882
(0 .270)

1.326
(0 .278)

1.057
(0 .617)

1.057
'0 .617 ;

1.304
(1 .413)

1.230
(1 .043)

1.210
(0 .964)

1.210
(0 .964)

0.882
(0 .964)

1.210
(0 .964)

1.210
’0.964.'

0 .940
■'0.3041

1.1 43 
'0 .0 37 )

0.802
(0 .278)

-*

0.802
(0 .278)

!c

1.210
(0 .278)

0 .082
'0 .2 7 8

0 .0 3 2
0.275.

0.'>B3 
0 .4  / 0

1.113 
(0.74 5)

1.04 5 
(0 .300)

0.882
(0 .388) 0 .3 8 8 0.583,

I J3 NO NO NS NS MS NS

1/2 t r a n s f o r m a t io n  was used. Va lues in p a ren these s  in d ic a te  r e t r a n s to r m e d  va lues 

* T r c a l m r n l s  e l im in a l e d  as a l l  Ihe  r e p l i c a t io n s  gave ze ro  va lues



49
T ab le  12

(effect. o f grow ing m edia on th e  num ber o f leaves on th e  new  shoots in D en d ro b iu m fim b ria tu m

re n t  meri t
N u m b e r  o f  leaves  on th e new  shoots

1 m o n th 2 m o n th s 3 m o n th s 4 m o n th s 5 m o n th s 6 m o n th s 7 m o n ths

1 1.517
(1 .801)

2.99 5 
(0.4 30)

3.3 90 
(10.723)

3.42 5 
(1 1.217)

3.102
(9 .122)

2 .469
(5 .596)

3.064
(5.596)

2 '
2.042

(3.19,9)
2.300

(4 .190)
2.137

(4 .047)
2.123

(4 .406)
2.042

(3.670)
2.007

(5 .528)
2.007

(3 .528)

5 1.055
(0 .371)

2.100 
( 5.94 5)

2.097 
( 5.097)

2.131,
(4 .148)

2.122
(4 .005)

2.122
(4 .003)

2.122
(4 .003)

4
1.310

(1.7(10)
2.1 41 

(4.1 70)
2.033

(3.1,55)
2.382

(6 .167)
2.595

(6 .234)
2.199 

(4.53 6)
2.572

(4 .336)

3 2.51,1
(3 .074)

4.170 
(1 4.9 34)

4.403
(20.480)

4 .726 
(21.8 5 3)

4 .459
(19.383)

3.845
(14.269)

4.318
(14.269)

6 1.31,0
(1 .934)

2.002
(7 .004)

3.243 
(10 .0  5 0)

3 .940 
(1 3.623)

3.492
(11 .694)

3.390
(10.992)

3.390
(10.992)

7 1.972
(1 .971)

5.41 5 
(12.334)

5.001
(8 .304)

3.138
(9 .547)

2.48 6 
(5 .600)

2.486
(5 .600)

2.486
(5 .680)

8
2.202

(4 .549)
5.5 49 

(10.8  30)
4.063

(16.008)
4.031

(13.749)
3.821

(14.100)
3.654 

(12.8 52)
5.654

(12.852)

9
2.51,9

(3 .112)
5.8 5 8 

(14.2 50)
3.812

(14.051)
3.928

(14.929)
3.953

(15.126)
3 .749 

(1 3 .555)
3.749

(13.555)

10
2.423 

( 3.5 71)
5.279 

( IIJ.232)
5.672 

( I 2.984)
3.698

(13.173)
3 .5 96

(12.312)
3.316,

(10.496)
5.31 6 

(10.496)

1 1
1.510

(1.2 57)
2 . 148 

( 4 . 1 14)
2.28 3 

(4 .721)
2.5 12 

(4.84 3)
2.213

(4 .397)
2.176 

(4.23 5)
2.176

(4 .235)

12
1.01,3

(2 .970)
5.44 1 

( 1 1. 540)
3.729 

( I  5.403)
4.589

(10.765)
3.734

(13.445)
3.656

(12.8 66)
3 .656

(12.866)

13
2.120

(4 .420)
5.428

i 1 1.231)
5.543 

(10.68 9)
3.3 14 

(1 0 .483)
3.211

(9 .811)
5.068 

(8 .9  ] 5)

3.068
(8 .913)

la 2.817
(7.4 5 3)

4.011,
( 1 3.928)

4 .180  
(1 6.972)

4.062 
(1 5.999)

4.062
(15.999)

4.01 1 
(1 5.580)

4.011 
(1 5.588)

1.44 7 
( 1.394)

5.014
’ 0 .384)

3.217
(9 .849)

3.199
(9 .754)

3 .115
(9 .203)

3 .040
(8 .742)

3.040
'8 .742)

10,20 
?. 1 30

1.5 /8
1.4011)

2.708 
(6.8  3 5)

2.659
(6 .370)

2.594
(6 .229)

2.645
6.496)

2.645
4.496)

• - 2.9 1 >1
I r, ■ )

5.159 
1 1. 5 09)

5.640
(12.808)

3.699
(13.105)

3.357 
(10.7 69)

3.261 
NO. 134,

5.261
10.134.

2 . 2 :1 1 2.9 5(1 
8.0831

3.093
(9 .079)

2.037
(7 .549)

2.923
(8 .044)

2.821
(7 .458:

2.821 
7./. 58)

2. ’ 9 9 
4M22

5.7 97 
' 1 5.91 7;

4 .047 
(1 3.870)

4 .116
(16.441)

4 .019
(15.652)

3.727
(13.591)

3.727 
, ! 3.391)

2.79 5 
'7.501

4.521 
■10.171)

4.217
(17.283)

4 .129
(1 6.549)

3.842
(14.261)

5.799
(13.952)

3.799 
' 13.932)

1.071, 
' '0 .4 ’’O'

2 .379 
' 4. 131)

1.931
(3 .306)

2.212
(4 .393)

2.453
(5 .517)

1.956
(3 .526)

2.268 
'3.3 26)

: :
2.225 

(4 .442)
4.042 

(13.8 50)
4.081

(16.133)
4.004 

(1 3.53 2)
4.034 

(1 5 .773)
4.043 

(15.84 6)
4.043 

M 5.846)

2.048
(3 .494)

2.984 
(8.4 1 4)

3.877
(14.331)

3.574 
(1 2.27 5)

3.612
(12 .546)

2 .946 
(0.1 79'

3 .505
'8 .179)

- -
1.997
3 .4 8 0 ’

5.7 14 
■ 1 5.294)

3.186
(9 .631)

3.225
(9 .901)

3.199
(9 .734)

3.199
(9.734

3.199 
N 7 3 - '

: 2.3 30 
3.09(0

5.108
'4 .  I 9(] l

5.091
(9 .034)

5.126
(9 .272)

3.267
(10.173)

2.953
(8 .220 '

2.953
8.220)

' )  n.na M3 NS NS NS NS NS NS

h 1 1/2 1 rn n s fn rm ol ion was used. Values in p a ren these s  in d ic a te  r e t r a n s f o r m e d  va lues



fa b le  13

f ffo e l o f grow ing m edia  of) Lfici num ber of leaves on the* now shoots in D en drob ium  m oschatum

•eat merit
N u m b e r  nf leaves on I ho new shoots

1 rm ir i f !) 2 mon l  hs 5 m on l hs 4 monl hs 9 m o n th s 6 m o n th s 7 m o n ths

I 1.149 1.895 1.919 2.2 18 2.574 2.575 2.575
(0.H20) (2 .954) (5 .185) (4 .420) (5.15 6) (5 .151) (5 .151)

2.42 r, 5.84 5 4 .040 4.042 5.965 5.8 67 5.867
2 ( 4 . 5H’>) (14.2 69) (1 9.822) (1 9.858) (15 .205) (14.454) (1 5.4 54)

7 i  .442 2.745 2.954 2.871 2.871 2.756 2.756
> (1.97 9) (7 .024) (8 .108) (7 .745) (7 .871) (7 .096) (7 .096)

1.405 5.084 2.024 1.998 1.998 1.97 5 1.975
4

(1.46(1) (9 .011) (5 .997) (5 .492) (5 .492) (5 .595) (5.595)

2.120 2.799 2.614 2.999 2.554 2.472 2.472
(4.01 6) (7.5 12) (6.5 5 5) (6 .028) (5 .921) (5 .611) (5 .611)

1.444 2.469 1.810 1.781 1.781 1.781 1.781
6

(1 .OB0) ( 9.996) (2.77 6) (2 .672) (2 .672) (2 .672) (2.672)

7 2.7 5(1 5.2 69 5.992 2.998 5.465 5.5 60 5.5 60/
(6 .997) (10.186) (12.117) (8 .290) (11.506) (10.790) (10.790)

n 5.758 5.795 5.47 9 5.521 5.521 5.5 97 5.5 57n (1 5.4 7 5 ) ( 1 5.98 9) (1 1.976) (10.929) (10.529) (10.769) (10.769)

i j 5.05 5 4.44 1 4 .029 5.997 5.970 5.74 5 5.745
(8 .699) ! 1 9.222) (19.701) (1 9.476) (1 5.261) (15.510) ( 1 5.510)

1.217 5.727 2.497 2.47 9 2.475 2.528 2.528
1 U

(0 .981) (15.591) (9 .957) (9.62 6) (5 .626) (5 .891) (5 .891)

1 i 1.562 2.909 2.447 2.422 2.422 2.422 2.422
1 1

(1 .599) (9 .779) (9 .488) (9.5 66) (5.5 66) (5.5 66) (5.5 66)

1 7
1.629 2 .806 5.100 5.108 5.108 2.992 2.992

1 Z
(2 .194) (7 .574) (9 .110) (9.1 6(1) (9.1 60) (8.4 52) (8 .452)

] 7, 2.902 2.906 5.41 1 5.581 5.581 5.186 5.186
(9.7 6(1) 17.94 9) (11.15 9) (10.951) (10.951) (9 .651) (9 .651)

] i| 1.5 98 2.4 60 1.8 58 1.858 1.858 1.8 10 1.810
(1. 544! 1 9.9921 (2 .878) (2 .878) (2 .878) (2 .776) (2 .776;

! 7 1.697 2.999 2.910 2.4 5 0 2 .450 2.541 2.541
2.246 6.048) (9 .800) (9 .409) (9 .405) (4 .980) (4 .980)

1.508 1.2 4 4 1.578 1.578 1.570 1.5 78 1.579
1.211 1.048) (1.5 99) (1.5 99) (1 .599) f 1.5 99 1.599

. _ 2 .2 '  1 2.0 62 2.514 2.544 2.544 2.544 7 7 - -.
? a ') 5.7 92 (4.8 99) (4 .994) (4 .994) '4 .994 9'*:.

7 2.796 2.699 2.667 2.667 2.667
 ̂7 - > >. 7.096' (6 .789) (6 .615) (6 .615) (6.61 5 6. Z ' 5 .

1.895 2.400 2.571 2.541 2.514 ' 5 1 4
5.08 5 (9.2(41) (9 .122) (4 .980) ■4.8 95: - .8  5 5.

Mi l ) 5.189 2 .506 2.27 5 2.270 2.216 2.216
2 . 1*22 ' 9.6 69; (4 .818) (4 .667) (4 .655) (4.41 P 4.41 1)

1.22 5 2.707 2.846 2.84 6 2.846 2.792 2.792
• ()/>9 6i ' 6 .828) (7 .600) (7 .600) (7 .600) (7 .296) 7.296)

'1 - 2.05 1 5.069 5.299 5.580 5 .295 5.2 59 5.259
' 5.62 9) (8 .894) (10.5 97) (10.924) (10.5 60) (10.121) ' 10.121;

7 *, 1.275 1.44 1 1.214 1.214 1.214 1.657 1.657
(1.121! ' 1.976) (0 .974) (0 .974) (0 .974) (2 .246 ' 2.246)

1.418 2.5 49 1.810 1.679 1.751 1.089 1.699
4 . 9 9 7 ' '4 .9 99 ! (2 .776) (2 .519) (2 .566) 2.5 95 2.5 35.

1.948 2.971 2.669 2.94 0 2 .549 2 . 4 (14 2 .-94
■ 5.299 6.1 1 0; (6 .602) (9 .992) (5 .997) ' . 2 7 9 1

J ' P P 1.269 1 J‘ > NS NS NS NS NS

■J X  ‘ M 2 I r a n s l n r m n l  i nn wa s  u s e d .  V a l u e s  in p a r e n t h e s e s  i n d i c a t e  r e L r a n s  f o r m e d  v a l u e s
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i v )  Dendrobium nob Lie

Data pertaining to the influence of the media on the 

number of leaves produced in this  species are presented in

Table 14 and Plate 7.

Signif icantly superior influence was shown by Id (b r ick

+ f i b r e )  one month af ter planting in which 11 .026 leaves were

produced. This medium was on par with T c (b r i ck  + g ra v e l ) ,  T^

(charcoal + husk) ,  Tg (g rave l  + f i b r e ) ,  T^g (b r ick  + gravel  +

husk), rl’9 (grave l  + husk) , (b r ick  + husk),  ( f i b r e  + husk),

T, (charcoal + husk) , T, , (charcoal + f ib re  + husk),  T„ (charcoal1 16 2

+ f i b r e )  and T ^  (charcoal + b r ick  + g rave l  + f i b r e )  and s ign i f i 

cantly superior  to a l l  other media. T (charcoal + br ick  + f ibre
J

+ husk) produced the minimum number of leaves (0 .480).

b ) Number of leaves on the new shoots irrespective of the species

Effect of the media on the number of new leaves produced 

ir respec t iv e  of species was considered, taking the average retrans

formed values for  the four species during the growth. The obser

vations are presented in Table  15 and F i g . 3.

Among the treatments there were media which could produce

higher number of leaves ,  l ike  Tg (g rave l  + f i b r e ) ,  T^ (grave l  

+ husk) , T^g (charcoal + br ick + g rave l  + husk) ,  T,. (b r ick  +

grave l )  and T^ (b r ick  + husk) .  The media which produced very
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Table  14

I. f font o f growing m edia an the numbe of lein ves  on the new shoots in Dendrobium  nubile

v i tm e n t
N u m b e r  n f leaves on the new shoots

1 m o n th 2 month:; 5 m o n th s 4 m o n th s 5 m o n th s 6 mon l Its 7 m o n ths

,
2.222 

(4.4 5 7)
1.115

(0 .759)
1.899

(3.104)
2.098

(3 .902)
2.004

(3 .843)
2.142

(4 .088)
2.2 50 

(4 .563)

2
1.98 4 

(.3.444)
0.940

(0 .394)
2.029

(5 .417)
1.3 18 

(1 .237)
1.47 6 

(1 .679)
1.47 6 

(1 .679)
1.724

(2.472)

5 2.040 
( 5.091 )

1.05 4
(0 .971)

2.207
(4 .571)

1.754
(2 .407)

2.07 6 
■15.010)

2 .116
(5 .977)

2.239
(4 .513)

4
2.9'»4 

(8.22 4)
1.905

(5 .121)
3.112

(9 .189)
2.48 5 

(5.47 5)
2.228

(4.464)
2.4 15 

(5.3 3 2)
2.294

(4 .762)

4
5.51 4 

(10.484)
2.528

(4 .920)
2.84 5 

(7 .48 5)
2.245

(4 .430)
1.514

(1 .792)
1.414

(1 .792)
1.535

(1.856)

6
5.594 

(1 1.024)
1.44 1

(1 .4 /4 )
2 . 4 1 7 

(4 .349)
2.741

(7 .013)
2.102

(3 .918)
2.5 12

(4 .844)
2.116

(3.977)

7
2.44 4 

(4 .401)
1.7 99 

(2 .980)
2.424

(4 .389)
2 .744

(7 .151)
3.045

(8 .772)
5.082

(8 .999)
2.057

(3 .731)

it
2 .849

(7 .474)
1.9 49

( 5. 5 7 7)
5.384 

( I  0.944)
3.441

(11.479)
3 .646

(12.793)
5.411 

(1 1.827)
3.353

(10.743)

9 2.4  98 
(4 .944)

2.092 
(5 .874)

2.97 9 
(8.3 91)

3.021
(8 .424)

2.940
(0 .144)

5.1 59 
(9 .479)

2.672
(6.640)

10
2.44 4 

(9 .478)
1.727

(2.48 3)
2.842

(7 .977)
2.8 41 

(7 .48 5)
2 .570

(6 .105)
2.405

(5 .284)
2.016

(3.564)

1 1
2.007

(3 .428)
1.8 49 

(2 .994)
1.48 4 

(2 .345)
1.751

(2 .544)
1.751

(2.566)
2.035

(3 .633)
2.038

(3 .653)

12
1.524 

( 1 .2 43)
0.940

(0 .384)
1.748

(2 .553)
1.788

(2 .497)
1.875

(3 .016)
2.278

(4 .689)
2.166

(4 .192)

13 1.324
(1 .295)

1.474
(1 .479)

1.7 40 
(2 .590)

2.000
(3 .500)

2.409
(5 .303)

2.53 2 
(5 .911)

2.736
(6 .986)

14 1.878
(3 .027)

1.479
(1 .993)

2.3 57 
(5 .055)

2.389
(5 .207)

2.095
(3 .889)

2.1 64 
(4 .183)

1.689
(2 .353)

1 5 1.8 94 
(2 .937)

1.878
(3 .027)

1.958
(3 .338)

2.297 
(4.77 6)

2.609
(6 .307)

2.661
(6 .581)

2.691
(6 .741)

1 6 2.178
(4 .244)

1.340 
(1 .294)

2.287
(4 .730)

1.878
(3 .027)

1.076
(0 .658)

#- +

! 7 1.2 90 
(1 .045)

1.182
(0 .897)

1.797
(2 .729)

1.267
(1 .105)

1.537
(1 .862)

1.657
(2 .246)

1.709
'2 .421)

' -
2.449  

• 4 . - .02 '

1.497 
■ 1.741)

2.084
(3 .843)

2.4 54 
(5 .522)

1.884
(3 .053)

2.198 
'4 .33  1;

1.915
3.167,

1.288 
1.1 49

0.990
'0 .4 80 )

0 .990
(0 .480)

1.076
(0 .458)

1.324
(1 .253)

1.654
(2 .236)

1.945
3.283

' . o i l
2.1 Q5

1.5 48 
1 .542)

1.923
(3 .198)

2.064
(3 .760)

2.113
(3 .965)

2.1 13 
'3 .9 6 5 :

1.790

V ’ <-i
1.273
1.121)

2.239
(4 .515)

2.930
(5 .901)

2 .716
(6 .877)

2.799 
'7 .112

2.550
6.003

: :
1 . 5 7 8  

1 _ s '!•)
1.149

T1.820)
1.944

(3 .287)
2.579

(6 .151)
2.67 5 

(6 .657)
3.185 

' 9. e s i
3. * 55

r'.uag
40.480

0.882
'0.2781

1.3 54 
(1 .335)

2.042
(3 .670)

2.3 63 
(5 .084)

2.821
.'7.448

1.893 
■3.08 5-

1.449 
! 1 . 44 4)

1.553
(1 .912)

1.943
(3 .275)

1.761
(2 .601)

1.7 6 1
2 .Aft! '

1 ~

1.944
3.318)

1.40 5
1.4:,8)

2 .474
(5 .431)

2.418
(6.3 54)

2.875 
(7.7 66)

2.8 3 5 
7.42 6

s . n s 1.584 M S NS NS NS N S NS

1/2 I r a n s h  un ia t  inn was used. Va lues in p a ren these s  in d ic a te  re t  r a n s fo n n e d  va lues 

" 11 eal  men! s e l im in a te d  as a l l  I l ie re p l ic a l  inns gave ze ro  va lues
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T ab le  15

L f fe o t  o f grow ing m edia on th e  num ber o f leaves on th e  new  shoots irre s p e c tiv e  o f species

ril monl
1 m o n th

N u m b e r  o f leaves  on the new shoots

2 mou l ds 3 monl.hs 4 m o n th s 5 m o n th s 6 m o n th s 7 m onth :

I 1.749 5.1 93 4.325 4.88 9 4 .525 3.000 3.919

2 3.129 9.5 47 4.1 47 9.441 5.385 5.972 6.170

5 - 1.4 9 5 3.002 4.443 3.84 9 4 .045 3.7 69 3.903

4 5.11 9 4.904 4.45 5 4.5 42 4.07 4 5.794 3.652

3 9.4 5 1 7.92 4 9.3 10 0.702 7.432 6.07 6 6.092

6 5.92 9 5.994 9.117 4.904 4 .900 4.918 4.701

7 4. 1 1 5 7.087 7.3 94 4.400 7.109 6.90 6 5.700

I! 7.1 52 8.5 29 1 1.047 10.84 9 10.243 9.65 9 9.3 68

9 9.499 9.9 5 4 10.040 10.2 91 10 .124 9.500 0.790

Id 5.248 4.7 78 4.979 4.422 6.145 5.950 5.100

1 1 1.991) 5.4 92 5.414 3.349 3.132 5.355 3.303

12 1.8 11 9.105 4.914 7.901 6.733 6.792 6.668

15 2.8 98 9.949 4.104 4.229 6.311 6.1 69 6.438

14 5.123 4.188 4.421 4.41 4 6.086 6.0 5 2 5.574

1 4 1.941) 4.782 4.91 1 3.143 5.229 5.076 5.116

1 4 2.044 1.212 5.45 9 3.144 2 .466 2.394 2.369

1 7 2.442 4.2 50 9.297 5.020 4.603 4.542 4.534

18 5.342 4.4 90 9.250 9.224 4.677 4.0 50 4.329

19 2.2 94 4.40 9 9.719 5.070 5.70 6 3.43 5 5.697

: ' 2.879 7.910 4.44 9 4.244 5.720 5.377 5.262

1.5(19 5.92 9 4.041 4.543 5.068 4.588

: : 2.720 4.494 7.491 0.3 93 8.439 9.144 9 .1 4 .

1 : 1.420 2.782 4 .279 9.799 4.720 4 . 5 4 0 - .5 4 2

1 * 2.042 4.98 9 3.98 9 3.099 3.725 3.972 3 .6 3^

: ' . 0 3 4 4.189 5.908 9.342 6.131 5.403 5.522

I h r  f ig u re s  g ive n  are m e an  va lues o f  th e  r e t r a n s fo r m e d  va lues
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Fig .  3. E f fec t  of growing media on the number of leaves on the new 
shoois, i r r e sp ec t i v e  of  species.
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P la te  7. Comparative number of  leaves on the new shoots

in D. n o b i l e , as influenced by the media

P la te  8 . Comparative area of the new leaves in D. farmer i ,

as influenced by the media
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low number of leaves were T, , (charcoal + f ib re  + husk) , T, 1i o ' I I

(charcoal + brick + g r a v e l ) ,  'lb (charcoal + f i b r e ) ,  T.^ (charcoal

+ br ick  + g rave l  + f i b r e )  and (charcoal + g rave l  + f ib re  +

h u sk ) .

4. Area of the new leaves

a) Area with respect to the species

i )  Dendrobium farmer!

Influence of the media on the leaf  area of the new leaves 

is ev ident from the data presented in Table 16 and Plate 8 .

The media exerted signif icant influence two months after

planting only. Tg (g rave l  + f i b r e )  gave the highest leaf area per

2
plant (96.011 cm ) at the stage, which was on par with (g rave l

+ husk) , T-jq ( f ib re  + husk),  (charcoal + husk),  T_, (b r ick

+ husk) and T ^  (charcoal + grave l + f i b r e )  and signif icant ly  superior 

to al l  other treatments. Leaf area per  plant was the least in T
i 2)

(charcoal + b r ick  + husk),  which recorded a value of 1.33J cw/~.

i i ) Dendrobium fimbriatum

Data pertaining to the influence of d i f ferent media on

the leaf area of new leaves in this • species are presented in 

Table 17 and Plate 9.

Significant influence was exhibited four, f i v e ,  s ix  and 

seven months after planting. At all these stages, T,: (brick grave l )



I ab le 1 6

E ffe c ts  o f grow ing o ied ia  on th e  a re a  o f new  leaves in D endrobium  fa rm e ri

T rpn f . i r i onL

L e a f  a rea
2

o f  th e  new  shoots  (c m  )

2 m o n th s 3 m o n th s 4 m o n th s 5 m o n th s 6 m o n th s 7 m o n th s

2.508 2.4 48 2.538 2.5381
(0 .205) (4 .991) (4 .966) (4 .966)

') •
4.250 4.81 1 3.903 4.969 3.969 3.969

L ( 1 7. 595) (22.444) (14.733) (24.191) (15.253) (1 5.253)

1.74(1 4.930 2.9 5 6 2 .096
(2 .958) (20.209) (0.1 ZU) (5 .727)

/, 4.4 54 7.143 7.284 7.3 68 7.573 7.373
(4 5.400) (90.809) (92.997) (93.787) (53.861) (53.861)

, 4.274 4.402 7.742 7.834 8.3 52 8.352
(17.747) (4 3.08 4) (99.439) (60.872) (69.256) (69.2  56)

c 5.921 5.944 4.484 4.484 4.399 4.399
o

(14.874) (1 9.229) (19.606) (19.606) (10 .851) (18.051)

7 4.14 1 4.420 9.038 9.874 6.4 69 6.4 69/
(57.212) (4 5. 524) ( 5 5.982) (34.004) (41 .348) (41.548)

u 9.824 10.428 10.071 7.983 7.472 7.472
I )

(94.011) ( 11 0.3 39) (100.929) (63.220) (55. 53 1 ) (56.3 5 1 )

1) 7.4 48 7.022 6.922 6.93 6 5.174 5.174
(44.122) (48.808) (42 .036) (42.219) (26.270) (26.270)

] [) 4.447 4.098 -* 2.902 2.902
(4 5.949) (34.1 99) (7 .922) (7 .922)

] 1 5.794 4.229 5.437 2.338 2.330 2.338
(1 5.902) (17.384) (11.313) (4 .966) (4 .966) (4 .966)

1 2 5.994 4.509 4.3 96 4.3 67 4.597 4.597
(14.4 42) (18.053) (18.476) (18.971) (20.632) (20.632)

1 5
1.345 X * 1.414

(1.3 5 1) (1 .499)

1 4 4.074 7.223 6.270 6.299 6.299 6.299 .
( 5 4.395) (91.472) (38.813) (39 .177) (39.177) (39 .177)

1 6 1.404 2.902 3.744
(2 .074) (7 .922) (1 5.918)

4.92 4 4.784 4.332 4.803 4.803 4.803
<19.984) (22 .387) (18.266) (22.969) (22.569) (22.669)

. 2.741 4.08 I 4 . 11J1 4.101 4.101 3 . z ’ 0
7 .1 2 5 ’ (14.199) (16.318) (1 6.318) (1 6.3 18) ' 1 7  9 Z ~

5.48 4 3.774 4.121 3.796 3 .796 2. * * 2
1 2.3 4 9 ’ (13.743) (1 6.483) (13.910) (13 .910 i s

4 .2 (9 ’ 4.104 4 .690 4.690 4 .650
'17.1 91) '29 .991 ) (21.123) (21.123) (21.123) '21 .123

- 1.807 1.82 5
2.7 44 (2 .82 5)

1.807 1.782 1.807 2.938 2.938 2.958
2.744 (2 .474) (2 .769) (8 .132) (8 .132 : p . 5 2
5. 5 f 11 2.928 5.5 01 3.369 5.3 65 3 . 5 z 5

10.4 97 (8 .073) (10.597) (10.023) (6 .523 ; '10 .823

5.278 1.8 94 1.8 94 1.8 94 1.8 54 1.8 -4
'10.24 4' (2 .957) (2 .937) (2 .937) (2 .937 ; ' 2.937

1.595 3.068 3.124

*

3.185 3.190 3.190
'1 .5 5 ! ) (8 .913) (9.2  99) (9 .644) (9.67 6) (9.67 6)

C D  ' O . l I ' ) ' 4.422 NS NS NS NS NS

/ X  ^ 1 / 2  t r a n s f o r n i a l i o n  was used. Va lues in pa ren th e se s  in d ic a te  r e t r a n s f o r m e d  va lues

* T r e a tm e n ts  e l im in a te d  as a l l  the  r e p l i c a t io n s  gave ze ro  va lues
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T ab le  17

E f fe c t  o f grow ing m edia  on th e  area  o f new leaves in D en drob ium  fim b ria tu m

L e a f  a re a  o f  th e  ne w  shoots  (c m  )
T r e a tm e n t  ---------------------------------------------------------------------------------------------------------------------------------------------------

2 m o n th s  3 m o n th s  6 m o n th s  5 m o n th s  6 m o n th s  7 m o n th s

1
5.220

(26.748)
7.705

(60.106)
6.943

(47.705)
6.914

(47 .303)
6.914

(47 .303)
6.914

(47 .303)

2
1.5 66

(1. 5 66)
3.303

(10.410)
4.005

(16.187)
4.084

(16.179)
4.091 

(16.23 6)
4.091 

(16.23 6)

3
2.186

(4 .279)
3.189

(9 .670)
2 .946

(8 .179)
3.473

(11.562)
3.473 

(1 1 .562)
3.473 

(1 1 .562)

4
2.905 

(7 .9  59)
5.013

(24.630)
5.345

(20.069)
5.272

(27.294)
5.272

(27.294)
5.272

(27.294)

r>
9.5 59 

(86.7 I 7)
11.462 

(1 50.077)
14.43 6 

(207.898)
14.694

(215.414)
14.714 

(21 6.002)
14.714 

(21 6.002)

6
5.1 56 

(25.078)
9.693

(93.454)
9.589

(91.449)
9.812

(95 .775)
9.025

(95.991)
9.823

(95.991)

7
5.3 77 

(28.412)
6.247

(58.525)
5.992 

(3 5.404)
4.973

(24.231)
4.973

(24.231)
4.973

(24.231)

8
8.754 

(76. 1 3 5)
11.562

(133.100)
11.019 

(1 39.109)
11.393 

(1 29.300)
11.398

(129.414)
11.398

(129.414)

9
1 0.1 62 

(102.7  66)
11.710

(136.624)
12.409 

(155.47 5)
12.743 

(1 61.084)
12.192

(148.145)
12.192

(148.145)

HI
9.288

(85.967)
11.157 

(1 23.55 5)
11.650 

(135.222)
11.408

(131.474)
10.729 

(114.61 1)
10.729

(114.611)

11
4.(391

(23.422)
5.583 

(3 0.670)
5.763

(52.712)
5.857

(33.804)
5.864

(33.806)
5.864

(33.086)

12
10.549 

( 106.602)
10.679 

(11 5.541)
12.694 

(160.650)
12.932 

(1 66.737)
12.947

(167.125)
12.947 

(1 67.1 25)

1 5
6.891

(46.986)
0 .617

(73.755)
9.798

(95.501)
9.915

(97.807)
9.921 

(97.92 6)
9.921

(97.926)

14 9.052 
(81.4 5 9)

10.52 5 
(106.106)

1 5.47 6 . 
(181.103)

13.717
(187.656)

15.721 
(187.7  66)

13.721
(187.766)

1 5
10.072

(100.945)
12,724

(161.400)
12.724

(161.400)
12.989

(168.214)
12.989 

(1 68.214)
12.989 

(1 68.214)

! 6 4.320
'18 .162 !

6.054 
(36.1 51)

6.692
(44.283)

6.949
(47.789)

6.960
(47.942)

6.960
(47.942)

■- 9.1 07 
'82 .437 ;

11.321 
(1 27.665)

12.970
(167.721)

13.737
(188.205)

15.73 5 
(188.1 50)

13.735 
'188 .150 )

5.730
' 5 2.42 9

7.277
(52.456)

7.654
(58.084)

7 .406
(54.349)

7 .406
(54.349)

7.406
’>4.349)

9.277 
'8 5. 46 5 '

11.220 
(125.380)

11.253
(125.680)

12.428 
(1 53.955)

12.4 97 
(1 54.677)

12.457 
1 54.677)

0.000 
64.79 6'

10.340 
0  06 .581)

10.486
(109.456)

10.149
(102.502)

10.172
(10.172;

1 n. 1 7?

* 3.017 
(B .602)

3.010
(14.016)

3.008
(8 .548)

3.041
'8 .748

: :
0.404

70.127
11.959 

(142.518)
12.541 

(1 56.777)
12.908

(166.116)
12.908 

(1 66.1 1 6 ' 1 1 6

4.714
■21.722'

8.1 55 
(66.004)

8.623 
(7 5.056)

6.926
(47 .469)

10.28 '4 
'47 .469

> c .sqn  
10 5 .36 , ,

—
6.3 10 

'59 .516 !
7.084

(61.657)
9.11 1 

(82.510)
9.895

(97.411)
7.291 

(97.41 1 ’
7.291

52.659;

2
7.02 4 

'60 .7  5 1)
9 .096

(82.237)
9.794

(95.422)
10.423

(108.139)
10.430 

(1 08.139)
10.430

(108.285)

■'n.i)5,' NO N5 5* S* 5* S»

J X + 1/2 t r a n s f o r m a t io n  was used. Va lues in p a ren these s  in d ic a te  r e t r a n s fo r m e d  va lues 

*  T r e a tm e n ts  e l im in a te d  as a l l  th e  r e p l i c a t io n s  gave 7ero va lue s ,  S* C D  m a t r i x  appended
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was found to be the best medium with leaf area of 207.898 cm ,

215.414 ctr/, 216 . 002 cm4' and 216 .002 cm", r espec t i v e ly .  At four

months, IV was on par with T, . (charcoal + grave l  f i b r e ) ,  IV „a 14 ° 1 i

( b r ick  + gravel  + f i b r e ) ,  T, r (charcoal + grave l  + husk). It..,15 12

(charcoal + b r ick  + f i b r e ) ,  T   ̂ (charcoal + br ick  + gravel + h u sk ) ,

T„ (g rave l  + husk),  Tc, ( g rave l  + f i b r e ) ,  T. n ( f i b r e  + husk) ,
7  U  ] ( )

T^C) (b r i ck  + f ib re  + husk),  (g rave l  + f ib re  + husk) , Tj.,

(charcoal + br ick  f husk) ,  T y[. ( b r i ck  + gravel + f ibre  + husk),

(b r ick  + f i b r e ) ,  T.^, (charcoal + gravel + f ib re  + husk),  Ik ^

(charcoal + br ick  + f ib re  + husk) and T^g (b r ick  + grave! + husk)

and was signif icant ly  superior to all other treatments. At f ive

months, T„ was on par with I V , TV , , T, r , T.t o , T..„ , I’,,, I V ,,,
5 1 1 i  14 15 12 2 k 9 19

T ] ( ) , Tg, T ^ , T 9(,, T T , IV ,  and T.^g and s ignif icant ly  superior

to the other treatments. At s ix  and seven months T r w.v; on i >a r5 ■

with 1 17, l i 4 , i 1 12, I 22, f 19, 1 9 , i g ,  i ] 0 » I 25, i 23, 1 20,

and and signi f icantly  superior  to the other treatments. At four

months after planting Tg (charcoal + f ibre )  was the most inferior
_ 7

medium with respect to the leaf  area (8.179 cm" ) .  At f i v e , six 

and seven months af ter planting 'I   ̂ (charcoal + brick + gravel

+ f i b r e )  had the lowest leaf  area, with mean values 8 .548 cm",

. n 2 , 28.748 cm and 8.748 cm', r esp ec t i v e ly .

At these four stages ( four, f i v e ,  s ix  and seven months after 

planting) the treatments T,. , T ^ ,  T^A, T ^ ,  T^? , , IV, q ,

Tg and T ^  were found to be significantly superior,  where as T 9^,
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T' , 1’ . 1' , T ,, X',-,, T , T, and T belonged to the consistently
5  l  ' I  ' 4  L i  i  o  1 0  "  ■

in fer ior  group in influencing the leaf area,

i i i )  Dendrobium moschatum

The influence of the media on the leaf  area is ov ident 

from the data presented in Table 18.

The treatment could not exert  signif icant influence on 

this species at any of the stages of growth.

i v )  Dendrobium nobile

Data pertaining to the leaf  area in the species are p re 

sented in Table 19.

The media could not produce any signif icant influence

on the leaf  area.

b ) Area of the new leaves irrespective of the species

The ef fect of media on leaf  area of the new shoots was con

sidered i r r e spec t i v e  of species, taking the average retransformed 

values for  the spec ies ,  the data and the graphical representation 

of which are presented in Table 20 and F i g . 4, respectively.

The media that could produce a favourable  e f fect  on the leaf

area, in all the four species were T^ (g rave l  + husk),  Tg (g rave l

+ f i b r e ) ,  (charcoal  + br ick + g rave l  x husk) , T„ (b r ick  +a a a

grave l )  and 'L' (charcoal g r a v e ! ) .  The media which could not
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I ab le 10

l e a f  a rea  o f  th e  new  shonl.s (o m ^)
r e a l  m e n l .  — - -----------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------

2 m o u ld s  5 m o n th s  4 m o n th s  5 m o n th s  6 m o n th s  7 m o n ths

1
4.2 5 9 

I 58.42'>)
7 .144 

(90.8 92)
7.921

(62.242)
9.140

(83.040)
9.145 

(8 5.094)
9.143

(83.094)

2 ■
14.484

(209.284)
I 4.447 

(2 70.004)
17.060

(290.944)
17.618 

(5 09.894)
17.624 

(5 10.103)
17.624

(310.103)

5 9.111/
(82.4 5 7)

I 0.881 
( I  17.894)

1 1.809 
(158.992)

12.029
(144.197)

12.179
(147.828)

12.179
(147.828)

4
4.4 5 5 

(4 5.494)
7.403

(94.304)
7.402

(94.290)
7.402

(94.290)
7.679

(38.467)
7.679

(58.467)

*>
7.097 

(49. 501 )
9.91 5 

(42.114)
8.751

(79.750)
8.731 

(7 9.73 0)
9.2 5 I 

(84.711)
9.231 

(84.711)

6 2.877
(7 .777)

9.703
(32.024)

6.027 
(5 9.82 9)

6.331
(39.582)

6.531
(39.382)

6.3 31 
(3 9.582)

7
12.392 

(1 9 5.042)
12.94 9 

(147.07 5)
I 3.938 

(182.777)
14.390

(206.972)
14.590 

(206. 372)
14.390

(206.572)

I!
1 1.289 

(190.42 1)
1 5.200 

(17 3.74)
1 5.208 

1 7 5.991 )
1 5.738 

(188.782)
15.887 

(1 92.349)
1 5.887 

(192.349)

9 1 7.144 
(295.417!

1 9.899 
(292.278)

17.3 67 
(301.113)

17.918
(320.955)

17.702
(312.861)

17.702 
(3 12.81 6)

10
7 .2 9 /

(92.144)
8.08 3 

(44.847)
9.037

(81.167)
9.413

(88 .105)
9.547

(90.645)
9.547

(90.643)

1 1
8.0  5 4 

(44.041)
8.621

(73.822)
8.2 98 

(67.694)
8.661

(74.513)
8.661

(74.313)
8.661

(74.313)

12
7.55 ]

(95.244)
8.427

(70 .914)
11.17 9 

(124 .381)
11.7 52 

(137.610)
11.703 

(13 6.460)
11.703 

(13 6.460)

1 5 10.414
(107.991)

11.992 
(142.3 90)

12.199
(148.218)

12 .916
(166.323)

12.83 0 
(164.109)

12.830
(164.109)

14 4.02 4 
(5 9.8 15)

4.289 
(3 9.092)

6.767
(49.292)

6.868
(46.669)

6.843
(46.327)

6.843
(46.327)

1 9 7.7 48
' 99.842 )

8 .774 
(7 6.483)

9.329 
(8 6.496)

9.649
(92.603)

9.605
(91.756)

9.605
(91.756)

1 C 4.202 
) 17.1 97)

4 .510
(18 .076)

4.421 
(19.04 3)

4.431
(19 .134)

4.431
(19.134)

4.431
'1 9 .1 3 4 '

■ - 8 . 1 50
49.4Q7'

8.73 6 
(79.818)

9.080 
(81.94 6)

9.479
(89.351)

9.486
(89 .484;

9.444

9.828 
5 5.444'

9.551
(86.968)

1 0.234 
(1 04.2 59)

11.008
(120.676)

1 1.008 
(1 20 .6 76 '

1 1.C23 
'120 .676)

8.47 9 
■ 7 . 1 . 7 9 4

9.374
187.372)

9.173
(83.644)

9.305
(86.083)

9.293
(85.897)

9.295 
(8 3.897)

7.04 5 
'4 ° .  11)4’

7.993
(62.7 90)

7.972
(65.033)

8.407
(70.178)

8.387
(69.842)

8.387 
'■ 69.84 2

8.5 4.4
4 0 , 4 9 4 -

10.249
(104.942)

10.922 
(1 18.790)

10-994 
(1 20.368)

10.97 3 
(119 .907 '

12! .9 ' 1

: :
1 0.894

1 10.22 5
1 3.127 

i 17 1.818!
1 3 . 4 1 6

(179.489)
13.598

(184.406)
1 5 . 6 1  3 

( 1 8 4 . 8 1 4

1 3 . " 1 5 
'  1 8  4 . « '  _

2.23 5 
' 1.49 4'

2.692
(6 .747)

2.9 5 3 
(9.92 6)

2.644
(6 .491)

2 . 6 4  9  

( 6 . 3 1 7 (  - ' "

- -
4 . 4 4 7  

'21.281 '

4.694
(21.954)

4.991
(24.012)

5.441
(29.104)

5.582
(28.466;

S . 5 -  "
? q 2 .2

8.9 98
7 2 . 7  5 9 i

10.221 
(1 0 5.7 3 9)

9.440
(88.614)

9.473 
(89.2  58)

9.5 97 
(87 .804 ! 8 7 . m u -

1/2  I r a n s f m  n a t i o n  w a s  us e d .  V a l u e s  in par es i t  h e s e s  i n d i e a l e  re l  r a n s f o r m r d  v a l u e :
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I  ab le 19

Ii f f e e t  o f  ( j r o w i iu j m e d ia  on the a rea  o f  n e w leaves  in D e n d ro b iu m  n o b i le

1 re fi t ment
L e a f  a rea  o f  th e  new shoots  ( e n d )

2 m o n th s 5 mont hs 4 m o n th s 9 m o n th s 6 m o n ths 7 m o n th s

1 4.728
(21.844)

4.1 10
(16. 5 92)

3.442 
(12.04 6)

9.212
(26.669)

5.212
(26 .665)

5.31 6 
(27.760)

2 .
2.684

(6 .763)
4.174

(16.922)
3.128

(9 .204)
3.957

(15.158)
3.957 

(1 5.1 58)
4.871

(25.227)

5 4.2116
(26.81)2)

5.148
(9.475)

7.877 
(6 1.947)

5.061 
(2 5.114)

8.298
(68.557)

8.305
(71.801)

4 6.282
(3-1.984)

8 .50 5 
(68.440)

7.01 1 
(48.694)

6.158
(41.984)

6 .526
(42.089)

6.429
(40.832)

3 6.980
(48.2211)

8.696
(74.120)

6.996 
(4 5.007)

5.474 
(1 1.569)

3.474 
(1 1.569)

3.522 
(1 1.904)

6 7.401 
(44.2 7 4)

6.7 38 
(44.901)

1 1.1 1 4 
(123.043)

9.069
(81.747)

9.074
(81.837)

9.297 
(8 3.934)

7
7.049 

(49.188)
8.217

(67.019)
8.197

(66.691)
9.727

(94 .115)
10 .020

(99.900)
6.804

(45.794)

II
8.1 / 3 

(66.298)
9.899

(97.491))
1 1.9HH 

( I 5 5.782)
13 .660 

' (186 .096)
1 3.447 

(180.520)
12.93 9 

(166.910)

9
7.49/4

(47.109)
8.409

(70.1447
8.970 

(7 i .08 2 )
10.288

(105.343)
10.622 

(1 I 2 .327)
9.884

(97.193)

10
6.7 42 

(4 4.090)
7.897 

(61 .865)
9.1131

(81.099)
9.270

(85.433)
8.680

(74.842)
6.3 1 (J 

(39.316)

1 1
4.949

(24.092)
4.391

(18.781)
9.447 

( 5 0.2 69)
5.956

(34.974)
6.010

(35.620)
6.4 59 

(41.2190

1 2
1.97 3 

(3 .593)
4.044 

(1 4.844)
3.986

(14.588)
5.099 

(2 5.500)
5.5 54 

(30.125)
3.334

(50.125)

1 5
2.205 

(4. 5 4 5)
5.439 

( 11 .327)
4.414 

(1 8.98 3)
4.060

(36.224)
6.984

(48.276)
6.9 52 

(47.533)

14
4.080 

(21.2 16)
6.33 I 

(5 9.482)
7.388

(44.083)
6.073 

(3 6.381)
6.215

(38.126)
7.592 

(57.1 58)

1 6
2.704

(6 .817)
9.02 6 

(24.761)
6.402

(41.776)
8.973

(80.015)
9.170

(83.589)
9.587

(87.616)

6.61 4 
'4  3.248)

7.470 
(4 9.301)

4 .400 
(19.7 40)

3.027
(8.663)

*

• - 2.042 
' 3.670

2.712 
(6.0 94)

1.280
(1.158)

2.487
(5 .685)

3.020
(8.620,1

3.349 
' 1 0 .716

1.7 94 
22.1 10

9.402
<29.492)

4.741 
(2 1.977)

3.579
(12.309)

4 .914
(23.647)

4 l4 <  
<1 7 .503:

1.7117 
2 . i !  3

2.(169
<5.781)

2.069
(5 .781)

2.81 5 
(7 .424)

4.5 62 
(18.527)

5.5 03 
(27.622)

:
3.602

112.474)
4 .940

(24.003)
4 . 1 53 

(24.848)
6.206 

(3 9.014)
4.891

(23.422)
5.582

(30.659)

2 1
4.209

(17.216)
4.372 

(28.3 48)
6.603 

(4 5.1 U0)
7.460

(55.1 52)
7.622

(57.595)
7.622

(57.395)

22 1.740
(2.428)

3.217
(9 .849)

9.22 3 
(26.801)

6.233 
(38.3 50)

8.1 51 
(65.95 9)

3.1 51 
(65.959)

2<
1.84 6 

(2 .908)
2 .970

(8 .321)
6.607 

(45.1 52)
7.901

(61.926)
10.922

(118.790)
10.965 

(119.687)

2 -i 3.64 6
( 1 2.795 )

4.941
(20.121)

9.834 
(5 3.536)

6.044 
(3 6.030)

6.044 
(3 6.030)

5.977
(35 .225)

z 4.2 >2 
<17.980)

6.31 I
( 3 9. 5 29) .

8.333
(68.939)

9.3 97 
(87 .804)

9.509 
(89.84 5)

9.6S4
(92.700)

< 'd  r i . f i r>: NO NS NS N5 NS NS 5

J T .  U 2  t r rm r , fo rm a !  ion was used. Va lues  in pa ren th e se s  in d ic a te  r e t r a n s f o n n e d  va lues

* I rent men! s e l im in a te d  as a l l  I-h r  re p l icn l . inns  gave ze ro  va lues



I o a f  a rea  o f  ( l ie  new  shoots  ( c n / )
I rea l  monl --------------------------------------------------------------------------------------------------------------------------------------------------

2 m o n th s  5 m o n th s  4 m o n th s  3 m o n th s  6 m o n th s  7 m o n th s
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I ah le 20

L f fe e t  o f grow ing m edia  on tlie  area o f new  leaves irre s p e c tiv e  o f species

1 2(1. ’> 40 5 5.2 5 4 50.498 59.292 40.407 40.874

2 4ft. 71)2 79.996 82.687 91 .546 89.188 91.204

5 20.964 59.5 12 94.200 46 .190 4 0.957 97.798

4 5 4.400 49 .444 49.895 44 .339 4 3.428 43.1 14

4 40.401 77.800 96.919 90 .896 99.30 4 93.4 68

6 24.429 44.402 6 7.418 49.178 99.063 60.090

7 44.969 78.904 79.614 89.731 95.013 79.48 6

fl 97 .214 128.487 1 5 6.962 141.892 1 3 9. 5 44 136.005

9 127.1 19 124.964 142.927 1 47.900 149.901 146.106

10 4 4.74 5 7 1.616 74.5 62 76.233 72 .003 63.124

11 5 1.5 49 5 4.164 5 4.497 37 .064 37 .246 38.64 6

12 44.47 5 44.486 79.721 87 .103 88 .986 88.38 6

I 1 40.1 44 96.B 48 69.67 6 7 9.089 77.978 77.772

14 4 5.7 14 49.105 79.82 5 77.471 77.849 82.602

42 .420 67.642 74.788 89.208 B 3.890 86.897

10 24.441 5 2.979 2 4. 5 5 6 24.439 22.41 1 22.41 1

17 59.707 46.62 5 66.781 74 .890 73.643 7 3.221

11! 24.09(1 4 4.9 78 40.199 40.311 35.146 31.3 60

1 o 44.577 40.92 5 98.497 67.146 70 .096 72. 550

2 " 5 7 v n / 49.05 ) 49.489 32.924 49 .049 90.868

: ' 22. 5 49 5 6.04 9 44.668 48 .030 48 .394 4 ° s '.,

-- '-'■.5 1 ) 8 5.064 9 5. 5 66 99.924 109.789 1 0 e . r;:  5

- 7 ■I.Oj I'i 21.002 5 1.4 68 29.706 98.4 02 4 9. ‘-Z ■

-- m . m e 2 4.828 54.01 9 40.65 6 29.289

m  -re. 48.612 64.449 75.706 7 5.90 5 7_. . ’ .

\
6

I t " '  f ig u re s  g iven  are m e an  v a lo r s  o f  th e  re t  r a n s fo r m e d  va lues
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F ig .  4. E f fe c t  o f  growing media on the area of  new leaves,  i r r e s p ec t i v e  of species.

Two months Three months Four months

Treatments

Five months

2  s  +  ?  e  7  i  9  ie  ;i a  i s  *4 '5  i *  i t  n  *  % a  u  i *  i s

Treatments

Seven months

Eo

CO03U
<

Trea trnents Treatments



P la te  9. Comparative area of  the new leaves in D. fimbriatum,

as influenced by the media

P la te  10. Comparative number of pseudobulbs of the new shoots 

in D. fa rm er i , as influenced by the media



D. I imbr i a I uin

Ty D. l 'a rm er i
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influence the leaf  area favourably  were (charcoal + f ib re  +

husk) , (charcoal + g rave l  + f ib re  + husk) , (charcoal +

b r i c k ) ,  (charcoal + br ick  + g rave l )  and T ^  (charcoal + br ick

+ grave l  + f i b r e ) .

5 . Number of  pseudobulbs of the new shoots

a) Number w ith respect to the species

i.) Dendrobium farmeri

Data pertaining to the influence of the media on the 

number of pseudobulbs are presented in Table 21 and Plate 10.

The media produced signif icant influence at three months 

after planting only.  At th is  stage Tg (g rave l  + f ib r e )  gave the 

highest mean value for pscudobul bs (7 .940),  which was on par 

with Tj- (b r i ck  + g r a v e l ) ,  T (̂  (g rave l  + husk) and T^ (charcoal

+ husk) and s igni f icantly  superior to a l l  other treatments. T^

(charcoal + b r i ck )  gave the lowest mean value (0.480 pseudobulbs).

i i )  Dendrobium fimbriatum

Data pertaining to the influence of d i f ferent  media on 

the number of pseudobulbs produced are presented in Table 22.

No signif icant influence of the media could be observed 

on the number of pseudobulbs produced in this spec ie s .
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Table  21

rffcct o f grow ing m edia  on th e  num ber o f pseudobulbs o f th e  new  shoots in D endrobium  fa rm e ri

N u m b e r  o f  pseudobulbs  on th e  new  shoots
at moor ------------ ~ *

I monl h 2 m o n th s 3 mont hs 4 m o n th s 5 m o n th s 6 m o n th s 7 m o n ths

1.149 0.990 0.990 0.990
1 (0.820) (0 .480) (0 .480) (0 .400)

1.22 5 1.94 1 1.750 1.750 1.7 30 1.7 50
2 (0.993) (1 .879) (2.57,1) (2.57,1) (2 .561) (2.361)

1.275 1.17 3 1.273 0.990
5

( 1.120) (0 .873) (1 .120) (0 .480)

4
1.492 1.992 2.042 2.042 2.042 2.042 2.042

( 1 .72 7) ! 5.47,8) (5.7,70) (3.7,70) (3 .670) (5 .670) (3.670)

1.949 2.07 7, 2.84 3 2.554 2.534 2.554 2.554
3 ( 5.297) (5 .808) (7 .592) (6 .021) (6 .021) (6 .021) (6 .021)

6
1.4 3 3 1.3 38 1.492 1.550 1.550 1.550 1.550

(1.r,1R) (1. 549) (1 .727) (1 .903) (1 .903) (1 .905) (1 .903)

1
1.492 2.47 9 2.130 2.007 2.166 2.1 66 2.166

(1 .727) (3.7,27,) (4 .058) (3 .527) (4 .190) (4 .190) (4 .190)

8
2.3(14 5.104 2.903 2.926 2.387 2.387 2.387

(9 .771) (9.13 5) (7 .940) (8 .063) (5 .197) (5 .197) (5 .197)

9 2.2 18 2.070 2 .320 2.175 2.17 5 1.804 1.804
(4.417) ( 5.78 3) (4 .882) (4 .220) (4 .220) 2.7 34) (2 .734)

10
1.78 5 1.930 2.042 1.223 0.990 0.990

(2.7.79) (1 .920) (3.7,70) (0 .995) (0 .480) (0 .480)

11
1.307, 1.997, 1.580 1.225 0 .990 0.990 0.990

(1.77,7) (1 .923) (2 .025) (0 .995) (0 .480) (0 .480) (0 .400)

12
1.175 1.7,14 1.591 1.391 1.765 1.7 65 1.765

(0 .879) (2.107,) (2 .052) (2 .032) (2 .614) (2 .614) (2 .614)

13
0.940 

(0. 58 5)
* * - * * 0 .926 

(0.3 57)

Id
1.34 1 1.34 1 1.714 1.714 1.7 59 1.7 39 1.7 59

(1 .8 /3 ) (1 .873) (2.4  5 9) (2 .459) (2 .595) (2 .595) (2 .595)

1 3
1.7,89 

(2. 5 32)
1.7,37

(2.247,)
1.273

(1 .120)
1.273

(1 .120)
* * *

1 , 1.149 1.43 2 1.7,50 1.674 1.674 1.674 1.674
' r)

01.82(1) (1 .930) (2 .225) (2 .302) (2 .302) (2 .302) (2 .302)

1.7,5 7, 1.3 97, 1.476 1.47 6 1 .476 1.476 1.318
'2.1778 (1.4 30) (1.7,80) (1 .680) (1 .680) (1 .680; (1.23 6)

0.940 1.3 38 1.527 1.527 1.527 1.527 1.527
'0.5R3) (1 . 343) (1 .851) (1 .831) (1 .831) (1 .831) (1.831,

1.133 1.991 1.591 1.714 1.714 1.714 1.714
' 1 .7,4 7,! '2 .032) (2 .032) (2 .459) (2 .439) (2 .439) (2 .439)

; • •' « 1.149
(0.820)

1.076
(0 .657)

* * *- •*

1.115 0.940 0 .940 1.173 1.173
2 I (0 .742) (0 .383) (0 .383) (0 .875) (0 .875)

1.483 1.396 . 1 .346 1.596 1.396 1.396 1.396
~ - '  1.700) (1 .450) (1 .312) (1 .450) (1 .450) (1 .4  50) (1.450,

- T 1.182 1.582 1.07 7, 1.07 7, 1.07 6 1.07 6 1.076
"0 .897! '2 .0 05 ) (0 .657) (0.7,57) (0 .657) '0 .657) 0.657

I  - - * + * * * ♦

1.037 1.210 1.2 67 1.267 1.267 1.267
'0.7,17) (0 .965) (1 .106) (1 .106) (1 .106; 1.106

n . r r > 1 r , N0 1.151 NS NS NS NS

J x  f 1/2 f rrinsCfir rnnl inn was used. Va lues in pa ren th e se s  in d ic a te  re t ; ra n s fn rm : j d va lues 

w 1 rea l  (Tien! s e l im in a te d  as n i l  th e  r e p l i c a t io n s  gave ze ro  va lues
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Table  22

T ffe e t  o f grow ing m edia  on th e  num ber o f pseudobulbs o f th e  new  shoots in D cndrobium  fim b ria tu m

N u m b e r  o f  pseudobu lbs  ori the  new  shoots
ar.menr.

1 m o n th 2 m o n th s 5 m o n th s 4 m o n th s 5 m o n th s 6 m o n th s 7 m o n ths

1
1.5 58 

(1 .345)
2.714 

(7,.069)
3.510 

(11.87 6)
3.838

(14.230)
3.541

(12.039)
3.541 

(12.03 9)
3.541

(12.039)

2 ‘
1.48 5 

(1 .700)
2.591

(9 .219)
1.853

(2 .860)
2.044

(3 .719)
2.047

(3 .690)
2.047

(3 .690)
2.047

(3 .690)

5 1.490
(1 .905)

2.054
(5 .659)

2 .226
(4 .499)

2.23 6 
(4 .900)

2.3 03 
(4 .804)

2.505
(4 .804)

2.305
(4 .804)

4
1.41 9 

(1 .402)
2.072

(5.795)
1.788

(2 .697)
2.905

(5 .775)
2.527

(5.886)
2.527

(5 .886)
2.527

(5.886)

5
1.999

(5 .490)
5.997

(12.141)
4.075

(16.089)
4.524

(19.967)
4.258

(17.631)
4.342 

(18.3 53)
4.258

(17.631)

6
1.4 14 

(1 .402)
2.950 

( 4 .9 0 1)
2.947

(8 .109)
3.383

(10.945)
3.427

(11 .244)
3.427 

(1 1.244)
3.427

(11.244)

1
1.967,

(5.57,7,)
5.406 

( 1 1.64 5)
2.933

(8.102)
3.1 5 6

(9.3 34)
2.498

(5.740)
2.498

(5 .740)
2.490

(5 .740)

fl
1.97,9 

( 5. 577)
2.90 7, 

(8.41 6)
5.843

(14.269)
4.185

(17.014)
3 .776

(13.758)
3 .776

(13.75B)
3.776

(13.750)

9
1.1)5 9 

(2.00.5 >
5.422 

(1 1.21 5)
3.0 7,2 

(14 .4  1 9)
4 .095

(16 .269)
4 .122

(16 .491)
4.122

(16.491)
4.122

(16.491)

II)
2.007

(5.42(1)
2.609 

(6. 509)
3.465 

(1 1.492)
5.845

(14.284)
3 .585

(12.352)
3.822

(14.108)
3.58 5 

(12.352)

1 1
1.175

(1J.B7 9)
1.7 92 

(2 .971)
2.239

(4.499)
2.300

(4 .790)
2.2 62 

(4 .617)
2.2 62 

(4 .617)
2.262

(4.617)

12
1.709

(2.422)
2.724

(6 .918)
5.412 

(1 1.8 54)
3.590 

(1 2.588)
3.517

(11.869)
5.517 

(1 1.0 69)
3.517 

(11.8 69)

1 ?
1.750

(2 .422)
2.749 

I 7.049)
3.1 47, 

(9.4 7,0)
5.514 

(10.48 5)
3.314 

(1 0.48 5)
5.5 14 

(10.48 5)
3.314

(10.483)

14
2.419 

(4.5 99)
5.407,

(1 1.791)
4.07,7, 

(16.0  5 2)
4.292

(17.921)
4.292

(17.921)
4.292

(17.921)
4.292

(17.921)

1 '• 1. 1 7,4 
0.847 ,

2.472
■4.609)

5.194
(9.203)

5.397 
(1 1.047)

3 .468 
(1 1 .527)

3.397 
(1 1.041)1

3.468 
(1 1.527'

1 .508
1.212

2.000 
' 5 . 4 5 2)

2.929
(9.896)

2 .780
(7 .228)

2.841
(7 .571)

2.697 
(6.7 74/

2.841
'7.571

■- 1.4 7,4 
' 1.7,44

2.645 
' 6.4 57)

3.410
(1 1 .120)

3.700
(13.190)

3.613
(12.554)

5.700
(13 .190;

3.613
'12 .554

1.884 
' 5.040,

2.047,
'7 .499)

5.071
(8.951)

3.144
(9 .305)

5.144
(9 .385)

3.144
(9 .385)

3.144
(9.385

•s 1.478
1.' '90

5.115 
'9 .193)

5.7 48 
(1 3 .625)

4 .059 
(15.97 5)

3.974 
(1 5.293)

4.059 
(1 3.97 5)

3.974 
'1 5.293,

2.08 1 
5.8 5 1

3.040
14.310)

1.000
(2.740)

2.078
(3 .818)

4.307
(18.050)

4.507
'1 8 .0 5 0 '

4.307
'18 .050

1 .0 /7
0.747

2.3 12 
■4.847)

3.88 9 
(14.995)

4.042 
(1 5.8 58)

2.420 
(5.3 56)

2.278
'4 .6 89

2.420 
3.3 56

: :
1.8) 5
2.58 4

5.15 7,
'9 .  5 52)

3,660
(12.994)

5.921
(14.874)

4.101 
(1 6.318)

4.101
'16 .318

4 .1 0 ’ 
1 6.318

- t 1.7 40 
■'2.47,5

2.452
(4 .911)

2.82 1 
(7 .407)

3.081
(8 .995)

3.921
(14.074)

2.059
8.1 5 8

5 .92 ' 
14 .87-

- -
1.584 

' 1.4 17,:
3.084

(9 .009)
2.812

(7 .407)
3.341

(10.662)
3.081

(8 .995)
3.081
8 .9 93 '

3.08)
8.993

2 9
1.7,7 4

'2 .  5 07,;,
2 - /24  

'7,.92 IJ
1.98 5

(5.4  52)
2.297

(4 .776)
3.341

(10.662)
5.541 

(1 0.662)
3.341

(10 .662 '

'U.OO; r 10 ITS NS NO NS NS NS

m  ! i ' nnr ; t o r 11wit i nn  w a s  u s e d .  V a l u e s  in p a r e n t  h e s e s  i n d i c a t e  r e t x a n s f o r m e d  v a l u e s
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i i i ) Dendrobium moschatum

Data with respect to the effect of the d i f ferent  media

on the number of pseudobulbs produced are presented in Table

23.

It could be seen from the data that no signif icant influence

could be produced in this species .

i v ) Dendrobium nobile

Data pertaining to the influence of the media on the

number of psendobulbs produced in this species are presented

in Table 24.

The media could exert  signif icant influence two months

after  planting only.  T^ (b r i ck  + f i b r e )  gave the highest mean

vaLuc (15 ,088  pseudobu 1 bs ) , w h ich  was on pa r  wit.h ' 1 r ( b r i  c k’)

+ g ra v e l ) ,  T^ (charcoal + husk) ,  Tg (g rave l  + f i b r e )  and T^g

(b r ick  + grave l  r husk) and sign i f icantly superior to a l l  other 

treatments. T^g (b r i ck  + f ib re  + husk) produced shoots with lowest 

number of pseudobulbs (0 .278).

b ) Number of pseudobulbs of the new shoots irrespective of  the

species

Effect of media on the number of pseudobulbs was considered

i r respec t iv e  of the. species taking the average retransformed values.



I f l e e t  o f  growing m edia  on th e  num ber of pseudobulbs o f  th e  new shoots o f  Dendrobium  moschatum
T a b le  23

N u m b e r  o f  pseudobulbs  on th e  new  shoots

1 m o n th 2 m o n th s 5 m o n th s 4 m o n th s 5 m o n th s 6 m o n th s 7 m o n ths

1
1.1)5 9 

(11.971)
1.7 49 

(2 .429)
2.023

(3 .991)
2.329

(4 .924)
2.579

(5 .149)
2.692

(6 .747)
2.692

(6 .747)

2 2.1 28 
(4 .027)

5.718 
( 1 3.322)

4 .244
(17 .911)

4.359
(18.5U0)

4.408
(18.933)

4.408
(18.933)

4.408
(18.933)

3 '
1.2 47 

(1.1 ON
2.411 

(4 .511)
2.949

(8 .293)
3 .129 

(9 .2 -3 )
3 .129

(9 .295)
5.129

(9 .291)
3.129

(9 .295)

4
1.22 5 

(0.9941
I.78 I 

(2 .471)
2.121

(3 .999)
2.145

(4 .100)
2.143

(4 .100)
2.143

(4 .100)
2.145

(4 .100)

5 1.449
(1.7,111)

2.8111
(7 .445)

2.722
(4 .910)

2.961 
(B.2 6 I )

2.961
(8 .261)

2.988 
(8.42 6)

2.988
(8.426)

0
1.5 7,2 

(1.5 44)
1.810

(2 .774)
1.947

(5 .292)
1.947

(5 .292)
1.947

(3 .292)
1.947

(5 .292)
1.947

(3.292)

7
2.4 57, 

(9 .920)
5.487 

(1 1.7,94)
5.095

(14.499)
4.040 

(1 3.821)
4 .040

(15 .821)
4 .040  

(1 5.821)
4.040 

(1 5.821)

II
2.144

(4.14(1)
5.271

(10.202)
5.7,9 2 

(12.8  54)
5.878

(14.542)
3.878

(14.542)
5.878

(14.342)
5.878

(14.542)

9 2.0H7 
( 5.0 94)

5.7,24
(12.451)

4 .239
(17.448)

4.297
(17.960)

4 .297
(17.960)

4.297
(17.960)

4.297
(17.960)

m
1.21(1

(0 .945)
2.5 48 

(4 .107)
2.4 50 

(9 .404)
2.707

(6 .826)
2.707

(6 .826)
2.707

(6 .826)
2.707

(6 .826)

11 1.149 
(O.fl 47)

2.942
(4 .041)

2.709
(4 .819)

2.7 67 
(7 .158)

2.767
(7 .138)

2.767
(7 .138)

2.767
(7 .158)

12
1.429

(2 .144)
2.421

(9 .844)
5.419

(11.19(1)
5.534

(11.988)
3 .534

(11.988)
3.373 

(12.2 64)
3.373

(12.264)

1 5 2.5 90 
(4 .212)

5.777 
(1 5.7411)

3.779 
(1 3.749)

5.8 52 
(14.340)

3.852
(14 .340)

5.832
(14.340)

3.852
(14.340)

14 1.275
(1 .120)

1.8 7,71 
(2 .983)

2.024
(3 .997)

2.048
(3 .696)

2.048
(3 .696)

2.048
(3 .696)

2.048
(3 .696)

1 4
1.492

(1 .727)
2.282

(4 .708)
2.63 9 

(6 .447)
2.683

(6 .708)
2.68 5 

(6 .708)
2.60 5 

(6 .708)
2.685

(6 .708)

1 4
1.210

(0 .945)
1.471

(1.47,4)
1.49 5 

(1 .729)
1.514

(1 .793)
1.514

(1 .793)
1.314

(1 .793)
1.514

(1 .793)

i ;
2.008

(5 .952)
2.279

(4 .494)
2.361

(6 .061)
2.613

(6 .327)
2.613

(6 .327)
2.613

(6 .327)
2.613

(6 .327)

1.448
( 1 . 9 9 7 , )

2.474 
■' 4.443)

2.964
(8 .286)

2.964
(8 .286)

2.964
(8 .286)

2.964
'"8.286,

2.964
'8 .286,

1 . 4 9 1

■2.032'
2.314

(4 .894)
2.642

(6 .479)
2.642

(6 .479)
2.642

(6 .479)
2.642

(6 .479)
2.642

'6 .479,

1 . 9 1 7  

' 1.802
2.908

'9 .792)
2.478

(3 .641)
2.478

(5 .641)
2.478

(5 .641)
2.478

(5 .641)
2.47B

'5 .6 4 1 ;

1.1 4 9  

' 0 . 8 9 7

2.909
'9 .774)

3 .006
(8 .334)

3 .006
(8 .534)

3 .006
(8 .534)

3 .006
(8 .534)

3.006
'8 .534;

1 . 4  98  

' 2 . 2 4 °

3.290 
' 10.379)

3.774
(13 .743)

3.828 
(14.1 50)

3.774
(13.743)

3.776 
(1 3 .763 '

3 .774
13.743

: :
1.114 

'0 .742 '

1.482 
' 1.494)

1.214
(0 .973)

1.214
(0 .973)

1.720
(2 .460)

1.216
(0 .973)

1.214
0 .973 '

; ~
1.Z89

(1 .143)
1.720

(2 .440)
2.042

(3 .671)
1.970

(3 .412)
2.042

(3 .671)
1.986

(3 .663)
1.986

'3 .443)

25
1.709

(2 .421)
2.991

(4 .212)
2.879

(7 .788)
2.079

(7 .788)
2.879

(7 .788)
2.879

(7 .788)
2 .876

-7.788}

0.( i2: MS NS, NS NS NS NS NS

J x  I 1/2 t ra n s fo rm a t io n  was used. V a lues in p a re n th e se s  in d ic a te  re tra n s fo rm e d  va lues



L f f e e t o f  g r o w in g  m o d io

T a l l in  24

on th e  n u m b e r  o f  pseudobu lbs  o f  tb e  ne w shoo ts  in D e n d ro b iu m nu b i le

a tm e n t
N u m b e r  o f  pseudobu lbs  on the new  shoots

1 in o n lh 2 m o n th s 3 m o n th s 4 m o n th s 5 m o n th s 6 m o n th s 7 m o n ths

1 1.113 2 . 2 2 2 . 1.983 2.297 2.197 2.349 2.1971
(0 .740) (4 .439) (3 .432) (4 .776) (4 .327) (5 .018) (4 .327)

9 • 1.223 1.698 2.029 1.403 1.482 1.483 1.765
c. (0 .999) (2 .582) (3 .601) (1 .468) (1 .696) (1 .696) (2 .615)

3
1.07 6 1.903 1.699 1.722 1.853 2.179 2.062

(0 .097) ( 5.4 54) (2 .239) (2 .469) (2 .934) (4 .248) (3 .752)

4 1.750 2.080 3.107 2.779 2.484 2.53 9 2.812
(2 .494) (7 .796) (9 .193) (7 .225) (5 .670) (5 .947) (7 .407)

2.141 3.106 2.752 2.931 1 . 688 1.723 1.723
>

(4 .084) (9 .149) (6 .964) (9 .906) (2 .349) (2 .469) (2 .469)

6
1.5 08 3.948 3.684 4 .050 3.048 2.81 5 3.098

( 1 .2 1 2 ) (1 9.088) (13 .072) (19.903) (8 .790) (7 .424) (9 .098)

7
1.406 2.5 60 2.399 2.690 2.815 3.018 1.972

(1 .478) (9 .072) (9.23 6) (6 .923) (7 .424) (8 .608) (3.389)

8
1.788 2.829 3.141 3.729 4.028 3.957 3.779

(2.698) (7 .482) (9.3 66) (13.376) (15.725) (15.158) (13.781)

9
1 .88 6 2.949 2.40 5 3.034 3.093 3.299 3.211

(3 .096) (9 .996) (9 .274) (8 .709) (9 .067) (10.383) (9 .811)

10
1 .686 2.370 2.991 3.119 2.809 2.809 2.43 6

(2.54 5) (9.1 1 6) (8 .208) (9 .203) (7 .390) (7 .390) (5 .434)

1 1
2.079 2.24 5 1.7 99 2.245 2.298 2.298 2.7 63

(5 .820) (4 .931) (2 .980) (4 .340) (4 .781) (4 .781) (7 .134)

12 0.882 1.4 52 1.714 1.824 1.909 2 . 2 00 2.263
( 0. 2 / 8 ) (1.991)) (2.4  38) (2 .827) (3 .144) (4 .340) (4 .621)

1 5
1.600 1.47 9 1.729 2.229 2.583 2.633 2.961

(2 .061) (1 .677) (2 .489) (4.4 68) (6 .172) (6 .433) (8 .268)

14 1.097 1.2 67 2.491 2.632 2.384 2.47 5 1.909
(0.617 ( 1.1  06) (9 .709) (6 .427) (5 .183) (5 .537) (3 .144)

] 13 1.7 69 1.8 50 1.942 2.540 2.723 2.908 2.893

1 s

(2 .614)

1.289 
!1.1 65)

(2.8 91)

2.206 
(4.5 66)

(3 .271)

2.494
(9 .922)

(3 .952)

2 . 1 2 1
(3 .999)

(6 .915)

1.149
(0 .820)

(7 .956) (7 .864)

_ 1.05 9 1 .546 1.7 90 1.802 1.795 1.830 1.716
'0 .97  1 ) ! 1. 5 1 2 ) (2 .963) (2 .747) (2 .722) (2 .8 4 9 ’ (2 .445

’ O 1.689 2.657 2. 2  91 2.603 1.986 2.199 1.963
'2 .5 92 ; (6 .494) (4 .967) (6 .276) (3 .444) 14.318) •'3.353

. 0.882 0.882 0 .990 1.076 1.613 1.613 1.966
'0 .2 7 8 ' '0 .2 78 ) (0 .480) (0 .658) (2 . 1 0 2 ) ( 2 . 1 0 2 ) (3 .365

1.5 98 1.2 90 2.03 5 2.510 1.909 2.310 1.740
1 . 3 4 V ' 1.063) (3.63 3) (5 .800) (3 .144) 14.83 6) '2 .528

1.3 08 2.025 2 . 2 1 2 2.854 3.045 3.138 2.78a
1 . 2 1 2 ’ ' 5 .9 94 ) (4 .393) (7 .645) (8 .772) 19.3 47, '7 .2 5 -

. _ 1.273 1.5 78 2.041 2.7 65 3.143 5.7 52 3.143
1 . 1 2 0  ■ (1.5 99) ( 3 . 666) (7 .14 5) (9 .378) (13.578) (9.378

' t. 0.81 1 0.990 1.733 1.997 2.288 2.774 2.361
01.1 97) (0 .480) (2 .905) (3 .488) (4.73 5) 17.195) 5.074

1.288 1.788 1.679 2.067 1.972 1.972 1.972
(1.1 99) (2 .698) (2 .319) (3 .772) (3 .389) (3 .389) (3 .389 '

29 1.7 60 2.038 2.602 2.954 2.972 3.014 3.091
(2 .996) (5 .692) (6 .270) (0 .226) (8 .333) (8 .584) (9 .054)

'0 .05) N O 1.581 NS NS NS NS NS

X + 1/2 t r a n s fn rm a l  inn w h s  used. Va lues in pa ren th e se s  in d ic a te  r e t r a n s f o r m e d  va lues

* T re a tm e n ts  e l im in a te d  as a l l  th e  re p l i c a t i o n s  gave zero va lues



6 8

The information obtained is presented in Table 25 and Fig.  5.

The media Tg ( g rave l  + f i b r e ) , Tg (g rave l  + husk),  ( br ick

+ g r a v e l ) ,  (charcoal + b r ick  + grave l  + husk) and Ik, (b r ick

+ husk) were the consistently superior media. On the contrary, 

T jg  (charcoal + f ib r e  + husk),  (charcoal + g rave l  + f ib re

+ husk), Tg (charcoal  + f i b r e ) ,  T  (charcoal + b r ick  + f ib re  

+ husk) and T ^  (charcoal  + b r ick  + g rave l )  produced consistently 

low number of pseudobulbs in al l  the four species ,  during the 

dif ferent growth stages.

6. M ortality of plants

Data col lected on the morta li ty  of plants as influenced by 

the species and treatments are presented in Table 26.

The mortali ty  per cent, when taken i r r e spec t iv e  of species,

var ied  v e ry  much between the treatments. In T„ (gravel + f ib re )
o '

and (charcoal + brick. + husk) the mortal ity  per cent was

zero.  But in certain treatments, T^, T ^ , '^20’ ^22.’ ~2^

and T7C., the mortali ty  was more than ten per  cent. When the d i f f e 

rent species were considered, i r r e spec t iv e  of the treatments, certain 

species showed defin ite  superior i ty  in the surv iva l  percentage. 

In D. moschatum, the per cent of morta lity  was zero and in 

D. f a rm e r ! , 2.4. But in D. nobile and D. f imbriatum, the mortality

was r e la t i v e l y  high (18.81 and 10.4%, r e s p e c t i v e l y ) .
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Table 26

f f f e e t  o f  growing m edia  on the number o f  pseudobulbs o f  th e  new shoots ir respective  of species

a tm e n t
1 m o n th

N u m b e r  o f  pseudobulbs  on th e  new  shoots

2 m o n th s 3 m o n th s  4 m o n th s 5 m o n th s 6 m o n th s 7 m on th :

1 0,664 5.688 4.044 5.983 5.629 6.071 5.598

2 ’ 1.680 4.4 39 6.462 6.562 6.720 6.720 6.950

3 0.9 51 3.576 5.966 4 .545 4.378 4 .586 4.462

4 1.679 4.4 3 2 4 .880 5.192 4.832 4.901 5.266

6 3.124 8.137 9 .390 10.02 5 8 .567 8.817 8.637

6 1.422 6.277 6.969 8.01 1 6.307 3.966 6.384

7 3.123 8.302 8 .009 8.801 8 .294 8 .590 7.285

'8 3.996 8.802 11.102 13.249 12 .306 12.164 11.820

9 3 . '>'»2 8.406 10.310 11.789 11.935 11.897 11.754

in 2.3 78 7.112 7.194 7.578 6.891 7.201 6.273

1 1 1.850 3.771 3.978 4.371 4 .259 4.259 4.847

12 1.452 4.108 6.874 7 .309 7.403 7.772 7.842

13 2.944 9.626 6.42 5 7.323 7 .749 7.814 8.3 62

14 2.240 4 .439 6.94 5 7.621 7.349 7.437 6.839

1 5 I.887 3.8 34 5.013 6.205 6.288 6.426 6.525

16 1.059 2.778 . 3.843 3.831 3.122 2.717 2.917

17 1.981 3.498 5.3 58 5.986 5.821 6.012 5.641

18 1.849 3.913 5.904 6.445 5.737 5.955 5.714

1 a 1.486 4.089 5.654 7.380 6.578 6.749 6.894

2 :1 1 . 7 4 4 9.496 3.1 68 3.815 6.7 09 7.132 6.555

: ' 0 . 6 8  1 5.3 44 7 .066 8 .100 5.7 61 5.861 5.504

: : 1.863 9 . 6 4 0 7.919 9.405 10.222 11.272 10.222

1 . 0 9 0 2.923 2.885 3.328 5.682 4.241 5.395

- - 0.934 3.942 3.349 4.462 4.013 3 .956 3.956

_ " 1 / - O S 4.196 4.613 5.474 6.972 7.035 7.153

f l ie  f ig u re s  g ive n  are m e an  va lues o f  the  re L ra n s fo rm e d  va lues
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Tab le  26. M o r ta l i ty  o f  plants in d i f fe r e n t  species and t r e a tm e n ts

T r e a tm e n t ; N u m b e r  o f  p la n ts  d ie d *

No. C o m p o n e n ts D. f a r m e r i D . f i m b r i a t u m D .m o s c h a tu m D .n o b i le T o ta l

1 C h a rc o a l  ( b r ic k 0 2 0 3 5 (12.5)

2 C h a rc o a l  + g ra v e l 0 1 0 6 7 (17.5)

3 C h a rc o a l  t f i b r e 1 1 0 1 3 ( 7.5)

5 C h a rc o a l  + husk 0 2 0 1 3 ( 7.5)

5 F r ic k  + g ra v e l 0 1 0 3 5 (10.0)

6 B r ic k  + f ib r e 0 0 0 1 1( 2.5)

7 B r ic k  r husk 0 2 0 0 2( 5.0)

8 G ra v e l  ( f i b r e 0 0 0 0 0( 0.0)

9 G ra v e l  t husk 0 0 0 1 1( 2.5)

10 F ib re  + husk 0 0 0 1 1( 2.5)

1 1 C h a rc o a l  + b r ic k  ( g r a v e l 0 1 0 2 3( 7.5)

12 C h a rc o a l  ( b r ic k  ( f i b r e 1 1 0 1 3( 7.5)

13 C h a rc o a l  ( b r ic k  (h u sk 0 0 0 0 0( 0.0)

15 C h a rc o a l  ( g r a v e l  i f i b r e 1 0 0 5 5(12.5)

15 C h a rc o a l  + g ra v e l   ̂husk 0 0 0 2 2( 5.0)

16 C h a rc o a l  ( f i b r e  i husk 0 0 0 1 1( 2.5)

1 7 B r ic k  ( g r a v e l  ( f i b re 0 3 0 5 - 6(15.0)

18 B r ic k  ( g ra v e l  ( husk 0 1 0 2 3( 7.5)

19 B r ic k  i f i b r e  i husk 0 n 0 1 K  2.5)

20 G ra v e l  t f i b r e  ( husk 0 l 0 5 5(12.5)

21 C h a rc o a l  ( b r ic k  ( g r a v e l  ( f ib re 0 l 0 1 2( 5.0)

22 C h a rc o a l - “-b r ic k  ‘ g ra v e l  • husk 2 2 0 3 7(17.5)
s r C h a rc o a l  - b r i c k  ‘  f i b r e  • husk 1 2 0 2 5(12.5)

C h a rc o a l  * g r a \  e! - f i b r e  * husk 0 1 0 1 2( 5.0)
2 5 B e r k  - c ra v e !  ‘ f i b r e  * husk 0 5 0 3 7(17.5)

T o ta l 6(2.5) 26(10.5) 0(0) 57(18.8)

‘  Ten p la n ts  w e re  t r i e d / t r e a t m e n t  

F ig u res  g ive n  in p a re n th e se s  i n d i c a t e  p e r c e n t a g e  t o  t o t a l
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7. Economics of the media

The economics of the d i f fe rent  treatments was worked out 

taking into consideration the cost of different components of the 

media as weJ I as the labour charges incurred in preparing the 

components to suitable s ize .  The data are presented in TabJe 2,7.

As evidenced from the Table , the cheapest component was 

grave l  (Rs. 0.35 per  pot )  fo l lowed by charcoal (Rs. 0.56 per

not) ,  br ick (Rs. 0.65 per po t ) ,  f ib re  (Rs. 1.20 per pot) and

final: v , husk (Rs. 1.25 per po t ) .  When the media were taken into

consideration (charcoal + g rave l )  was the cheapest medium

(Rs. 0.45 per pot) and T^ ( f ibre + husk),  the costliest

' ;’ ::. 1.25 per |>ot) .
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Table 27. Economics o f  d i f f e ren t  media as inf luenced by d i f fe rent  t reatments

Cost of components

T reat merit.
N o  /components

Charcoal  tC) 
fni R s .0.84/ 

pot

Brick (B) 
la) R s .0.43/

pot

Grave l  (G)
(it! Rs.0.5 3/ t 

pot

Fibre ;F) 
r Rs. 1.20/ 

pot

Fiusk (t 

pot

i) to

1. C + B 0.28 0.3 2 0. oc

2. C + G 0.28 - 0.17 - - 0.4 3

3. C + I 0.28 - - 0.60 - 0.84

4. C + H 0.28 - - - 0.63 0.91

5. B < G - 0.52 0.17 - 0.49

6. b  + r - 0.32 - 0.60 0.92

7. B + H - 0.32 - - 0.65 0.93

8. 13 4 F - _ 0.17 0.60 - 0.77

9. ( . 4 ! ! - - 0.17 - 0.65 0.80

1 o. r  + h - - - 0.60 0.63 1.23

11. G 4 B + n 0.19 0.22 0.12 - - 0.83

12. C + (3 t F 0.1 9 0.22 - 0.40 - 0.80

13. ( '  4 0 4 H 0. 19 0.22 - - [1.42 0.05

14. C + G + F 0.19 - 0.1 2 0.40 - 0.71

15. C 4 G f H 0.19 - 0.12 - 0.42 0.75

1 6. C 4- C 4- H 0.19 - - 0.40 0.42 I.Oi

17. B + G 4 F - 0 . 2 2 0.12 0.40 - 0.74

18. B 4 G + FI - (1.22 0 , 1 2 - 0.42 0,7 6

19. B + F + H - 0 . 2 2 - 0.40 0.42 l. 04

20. G • F ■ H - - 0 . 1 2 0.40 0.42 0.94

2 1 .C  4 B 4 G + F 0.14 0.16 0.09 0.30 - 0.69

22. C 4 B 4 G -t Fi 0.14 0.1 6 0.09 - 0.3 1 >4.70

2 5. C t B ! F t- H 0.14 0.1 6 - 0.5 0 0.5 1 0.9 I

24. C +  G 4 F t H 0.14 - 0.09 0.5 0 0.31 0.04

23. B -4 G 4 f + H 0.16 0.09 0.3 0 0.51 0.0 6





DISCUSSION

Results generated from the studies conducted to examine the 

ef fect of d if fe rent  growing media on the growth parameters of 

Dendrobiurn are discussed here under.

Orchids exh ib i t  v e ry  wide range of plants belonging to innume

rable  genera and species .  There are both ep iphyt ic  and te r res tr ia l  

groups, of which, the ep iphyt ic  types are of more importance 

commercial ly. From the pre l iminary studies conducted under A il  

Tndia Co-ordinated Floriculture Improvement Pro ject ,  Ve i lan ikkara , 

dendrobiums were found to come up w e l l ,  Hence, for  the present 

study^ four species of Dendrobiurn , v i z . , D. f a rm e r i , D. f i mbrlaturn, 

D. moschaturn and D. nobile were used.

Selection of a suitable medium for  ep iphy t ic  orchids depends 

not only on its e f f ic iency  but also on the a va i la b i l i t y  and cost. 

Based on the pract ica l  experience  and easy a v a i l a b i l i t y ,  f i v e  com

ponents, namely, charcoal,  br ick ,  g rave l ,  coconut f ib re  and husk 

were used for  the preparation of the media.

In order to unravel the possible  influence of 21 combinations

of media on the above species of Dendrobiurn, f i v e  vegeta t ive  para

meters, v i z . ,  number of new shoots, height of shoots, number

of leaves ,  leaf  area and number of pseudobulbs of the new shoots

were studied. Among these, the number and height of new shoots,
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as well  as the number of pseudobulbs d i rec t ly  indicate the vigour 

of the plant. These characters also determine the number of spikes 

produced by the plant. The number of leaves and leaf  area are 

the factors which contribute towards the developmental aspects 

of the plant:, which in turn w i l l  be re f lec ted  on the production 

of f l o w e r s .

1. Number of new shoots

In a sympodial orchid  l ike  Dendrobiurn, the number of new 

shoots and keik is  produced determine the extent of f l ower  production. 

When small plants are transplanted in a new medium, immediate 

response wi l l  be to produce new sprouts rather than continuing 

the growth of the existing shoots.

The results pertaining to the ef fect of d i f ferent  media on 

the number of new shoots, show that there was d i f fe rent ia l  response 

with respect to the species t r i ed .  Moreover, signif icant results 

were obtained only in moschatum, that too at three months

after  planting. At this stage T^ (charcoal + g rave l )  outdid the 

other treatments by producing an average of 1.370 shoots per  plant. 

This was on par with severa l  other treatments in which a l l  other 

components were present in one combination or other,  along with 

g rave l .  It is worth noting that in the media found to be best for  

each of the four species ,  grave l  was one of the components. The
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beneficial response shown by the above treatment may be because

grave l  prov ides  good support for  the plants. Bateman ( 1957 ) had

reported the super ior i ty  of gravel over  osmunda and bark,  observing

that plants in grave l  culture had more f lowers .  Similar reports

were also made by Pessoa and Pessoa (1985), that small granite

stones are potential medium for  orchids in high humid conditions.

On the other hand, charcoal which forms the other component of

the medium prov ides  moisture and aeration, i (charcoal
lb

+ f ib re  + husk) produced the lowest number of shoots in

D. m os chat urn (0 .157) .  Compared to other spec ies ,  no new shoots

were produced by some treatments in D. farmeri . These included

(charcoal  + f i b r e ) ,  T ,̂- (charcoal + gravel + husk),  T^q (g rave l

+ f ib re  + husk) and (charcoal + g rave l  + f ib r e  + husk).

In D. mobile, 'f , (charcoal + f ib re  + husk) alone exh ib i ted  a —  1 0

similar  response. In T_ „ ,  T_ , and T, , , f ib re  and husk together,20 24 I d

was present. In T and also, the proportion of moisture holding

components might be higher than suf f icient.  The excess moisture 

and r e la t i v e l y  low aeration p rov ided  by f ib re  and husk might 

be the reasons for  the production of low number of shoots in these

treatments. Bhattacharjee (1985), in an experiment with husk and 

br ick  media for  Rhynchosty l is , stated that the husk can hold a 

lot of moisture . During the in i t ia l  stages it  may enhance the 

growth, later  the rotting and dis integrat ion of husk k i l l  the roots 

in them. Bose and Bhattacharjee (1980) also found out that, i f

plants are not repotted frequently into fresh osmunda, the rotting



and disintegration of the f ib re  may lead to badly damaged roots. 

The f indings of the present study could be seen in similar  l ines.

When the number of new shoots produced during d i f fe ren t  months 

of growth was taken into consideration, the active  production of 

shoots was confined to the f i r s t  two or three months. Thereafter ,

t i l l  seven months after  planting, a f ter  which the recording of obser

vations was stopped,  neg l ig ib le  number of shoots was produced 

in al l  the four species t r i ed .  This might be because the in it ia l  

thrust was on the production of new shoots, which was shifted 

to t he growth of shoots in the subsequent monl h s .

The influence of the treatments on the number of shoots produced 

i r respec t ive  of species was also assessed based on retransformed 

values for  all tlu' species during the d i f ferent  months. The aim

was to sort out the treatments based on the ir  influence in general

to the genus Dendrobium. In general,  the treatment T_ (g rave l------------------------------ O ' "

+ f i b r e )  was found to be the best which produced the highest 

number of shoots fo l lowed by (charcoal + b r ick  + g rave l  4-

husk).  The results indicate that, a good support system is as

essential as a good supply system, espec ia l ly  during the in it ia l  

stages of growth in dundrobiums. Taking into consideration the 

fact that production of new roots and shoots is the f i r s t  step 

in the establishment of ep iphyt ic  orchids in particular,  a judicious 

mixture of components is of prime importance (Bhattacharjee,  1985). 

Moreover,  in a sympodial orch id ,  l ik e  Dendrobium, the potentiality" 

for  the production of new shoots is also dependent upon the ini t ia l
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growing conditions. In orchids ,  the most important conditions that 

the media can prov ide  are optimum moisture and aeration.

Batlacharjoc (1 980) also highl ighted the importance of free c ircula

tion of air around the roots , as it fac i l i ta ted  the absorption of

atmospheric moisture and hence he suggested loose packing of an 

open compost in the pots of orchids .  With regard to shoot production 

the in fer ior  treatments were (charcoal + b r ick  + g ra v e l ) ,

(charcoal + f ib re  + h u sk ) , T „ (charcoal + g rave l  + f ib re  >- h u sk ) ,

T 0 (charcoal + f i b r e )  and T (charcoal + b r ick  + f ib r e  i husk).
U, J  '

in '1' 1 the possible reason for  low number of shoots might be1 i

the low moisture content below the optimum requirement. In

the other three treatments, a higher moisture content of the media 

might have lead to the poor performance of the media.

2 . Height of the new shoots

The growth habit of a sympodial orchid l ike  Dendrobiurn is

such that the new shoots produced in i t ia l l y  grow and bloom after

attaining suff icient growth and maturity. So the media which can

favourably influence the height and maturity of the shoots in shorter 

period can be selected as better  media.

As in the case of number of shoots, in the height of new 

shoots also, the species showed d i f fe ren t ia l  response to the media

t r ied .  Significant response was obtained only in two spec ies ,  v i z . ,

D. rnoschatum and nobile.  In D. moschatum, signif icant influence
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was obtained one, s ix  and seven months af ter planting. At one 

month after planting, T  ( b r i ck  + husk) was the most superior 

medium producing ta l lest  shoots (14.788 cm).  But , both at s ix  and 

seven months after planting, T (charcoal + g rave l )  outdid T„  ,
'  i

producing shoots of 40.508 cm height. Bot.li the treatments were 

on par with severa l  other treatments. In the species D. nob i l e ,

< he media could exh ib i t  signif icant influence, two months after 

planting on.I y . At this stage, the medium (b r i c k  + f i b r e )  proved 

to be the most superior,  d i f fe r ing  s ignif icantly  from all  other 

treatments. In 1). moschatum , during the in i t ia l  stages of growth, 

media with higher moisture holding capacity  proved  superior,  though 

later  on the pre ference was fo r  low water holding media , This 

could be explained by the switching ove r  of the super ior i ty  from 

medium Ty (b r ick  + husk) during the init ial  stages to 'Y  (charcoal 

+ g rave l )  during the f inal stages . The super ior i ty  of the media 

in the d i f fe rent  species could be further explained in the l ight 

of a good support and supply system prov ided  by the media in 

conjunction with the response of the d i f ferent  species to the media. 

This is in confirmation with the reports  of Bose and Bhattacharjee 

( 1980) who stated that the potting media d i f f e r ed  with the types 

of orchids .  The adequate moisture holding capacity of b r ick  and 

husk are also to be taken into account. As to charcoal,  it could 

absorb gases that tend to rot the roots, can retain enough moisture 

and air y preventing unwanted acid buildup (Bhattacharjee,  1 985).

It is also reported that vandas and ascocendas could be grown
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in excellent condition in a medium of chunks of hardwood charcoal 

(Grove,  1988).

The treatments which s ignif icant ly  and adverse ly  affected 

the growth of the shoots also showed di f fe rent ia l  response with 

resoect to the species .  In D. moschatum .' lb. (charcoal + br ick• i ----------------------* Z i '

+ gravel + f i b r e )  produced the shortest shoots ( 0.890 cm) f  one 

month after planting, (charcoal + b r ick  + f ib r e  + husk) produced

the shortest shoots at s ix  and seven months after  planting in 

1). moschatum (1.83 i  cm) and two months after  planting in I), nob lie 

(0.897 cm). Besides the moisture status, the interaction between 

the media and species could also be attributed to the above response

If  the progress ive  influence of the media on the height of

the shoots is observed ,  it  could be seen that, the rapid increase

in height started just two months after  planting, by which time 

the production of new shoots was almost ove r .  The height reached 

a maximum, f i v e  to six months af ter planting in all. the four species. 

This cessation of growth probab ly  denotes a transitional stage 

between vegetat ive  growth and f lower ing.  Infact, in D. firnbriatum 

and D. moschatum, sparse f lower ing was noticed from seventh month 

onwards. The influence of the media on the height of the shoots,

in general,  on the genus Dendrobiurn was also looked into. The 

retransformed values for  a l l  the four species during the dif ferent 

months of growth was used as the tool .  The media which favourably
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influenced the height of shoots in a l l  the four species were T
“ O

(g rave l  + f i b r e )  and (g rave l  + husk).  The other treatments

which exh ib i ted  r e la t i v e l y  better  performance were T n (b r ick  + 

husk),  Tj. (b r ick  + g rave l )  and (b r i ck  + f i b r e ) ,  in T,-, and

there is better  balance between the supporting and moisture 

hold ing components, whereas,  from the favourable response shown 

by Tj. (b r ick  + g ra v e l ) ,  i t  could be assumed that the moisture 

held by br ick  is suff icient fo r  the growth. The influence of d i f f e 

rent media on the height of the shoots, further highlighted the 

fact that a good balance between the support and supply systems 

is important for  ep iphyt ic  orch ids .  The treatments which produced

shorter shoots were T , ,  (charcoal + f ib re  + husk),  T~. (charcoal16 1 4

+ grave l  + f ib r e  + husk),  (charcoal + b r ick  + f ib r e  + husk) ,

T j  (charcoal + b r i ck )  and T^ (charcoal + husk).  In the treatments 

^16 ’ ^24’ ^23 an<̂  T^ , excess moisture content and poor aeration

might be reasons for  the fa i lure .  In T ^ , the components are charcoal 

and b r ick .  The poor results in th is  medium could be due to some 

unfavourable interaction between charcoal and b r ick .  From the 

experience of Bhattacharjee (1985), b r ick  pieces could hinder  root 

development, making the medium alkaline.  Charcoal is also not 

a good component here,  since this would further aggravate the 

situation by absorbing the ac ids.

3. Number of leaves on the new shoots

The leaves of ep iphyt ic  orchids are spec ia l ised  for  water 

retention as the leaves are th ick and leathery  with a g lossy coating,
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which reduces evapotranspirat iori . The number of leaves is basical ly  

a genetic, factor which could be modif ied by agro-c l imat ic  conditions. 

In the present study too, the di f ferent media expressed their  

e f f ic iency .in terms of the number of leaves produced. The highest 

number of leaves borne by a shoot ranged from eight to twelve 

in the case of D. f imbriatum, D. moschatum and D. n ob i l c , whereas 

this was only two to four in D_̂  fa rm er i . The number of leaves 

reacned the ir  maximum at about f i v e  months after  planting. During 

the subsequent months one or two oldest leaves were dr ied  up 

and shed. As leaves are the photsynthesizing units of a plant, 

apart from the leaf  area, higher the number of leaves ,  higher 

the benefit to the plant in the form of stored food mater ia ls , 

which help in producing good qual ity  spikes as wel l  as new shoots 

in the next season. Hence, a medium which could produce shoots 

with higher number of leaves is to be selected for  commercial 

cu lt ivat ion .

In this character also d i f fe rent ia l  reponse was exh ib i ted  by 

the four species as influenced by the d i f fe rent  media. The two 

species,  namely, D. moschatum and nob i le , which showed sign i

ficant response to the media with respect  to height, exh ib i ted  

signif icant reponse for  lea f  number a lso , ’ at one month af ter planting. 

In moschatum, Tg (g rave l  + f i b r e )  produced the highest number

of leaves (13.473).  This medium was on par with some other media
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which contained grave l  or br ick or charcoal as one of the com

ponents and fibre or husk, the other. In D. nob i l e , To ( br ick 

+ f i b r e )  produced shoots with highest number of leaves (11 .026), 

which was on par with several other media which contained the 

five components in one combination or other.  The above superior 

media has a supporting component and a supplying component. 

Bhattacharjee, (1985) has also reported that b r ick  has added advan

tages, in that it not only prov ides  good support but also holds 

enough moisture in the pore spaces.

In terms of tiie in fe r io r i ty  also, the treatments d i f fe red  with

spec ie s . Trt two spec ie s , namely , D, moschatum and 1). riobijm, where

the influence was significant ,  the treatment.; were T j  (charcoal

i b r i c k ) and (charcoal + b r ick  + f ib r e  + husk) , r espec t i v e ly ,

producing 0.820 and 0.480 leaves., r e sp e c t i v e l y .  In no shoot

was produced, which in turn had re f lec ted  on the number oi leaves

.on. in i d , t h e  r e la t i v e l y  lesser  height of shoots, resulted p r o 
ws *

bably due to the higher proportion of husk, f ib re  etc , resulted 

in the production of low number of leaves too. In T., (charcoal 

+ b r i c k ) , on the one hand , the moisture content might have been 

below the optimum and , on the other hand, some unfavourable inter

action between the two components might have taken place, making 

the medium r e la t i v e l y  undesirable.

The influence of the media on the number of leaves ,  i r respec t ive  

of sp ec ie s , was also assessed based on retransformed values for
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The treatment T p (grave l  + f ib r e )  gave the highest average value,

fol lowed by T^ (g rave l  + husk) . In both the treatments, gravel

was the common component, providing good anchorage, f ' ibre or

husk in the above media provides adequate aeration and moisture

to the plants. The other successful media we re "l .  ̂ (charcoal i-

bri.ck + g rave l  + husk),  T c (b r i ck  + g rave l )  and Id, (b r ick  '<

husk.). In these too, a good balance could be seen in respect of

anchorage, moisture holding capacity , aeration e t c . The media which

produced low number of leaves in all the species were (charcoal

+ f ib re  + husk), T ^  (charcoal + br ick  + g r a v e l ) ,  T„, (charcoal

+ f i b r e ) ,  T.,.j (charcoal  + b r ick  + g rave l  + f i b r e )  and I T ,  (charcoal

s gravel + fibre i husk).  The probable reason for  poor performance

in TT, T, , and T,. . which had high water retention, is suggested
5  l b  a  4

elsewhere.  It may further  be noted that, when the treatments id,., 

(charcoal + br ick  + g rave l  + husk) and T ^  (charcoal + brick 

+ gravel + f ibre )  are compared, T^„ was a relatively successful 

medium in terms of the number of leaves produced. The only d i f fe 

rence between these two is the d if ference between husk and f ib re  

of which husk proved to be a better  component than flic re. The 

reason must be the bettor water holding capacity because of the 

more compact nature. The process of disintegration that might have 

taken place in the case of f i b r e ,  might also be a reason. In

anci *21 * **ie unfavourable interaction between charcoal and brick

all the- four species during the d i f fe rent  stages of g r o w th .
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might have aggravated the unfavourable conditions.

4. Area of the new leaves

Leaves are the photosynthetic apparatus of the plants which

synthesize carbohydrates and store for the developmental aspects 

of plants. Hence, more the leaf  area, more would be the photo

interception ancl stored energy. So, the media which could help 

the plants in producing larger  leaves could be cal led better  media . 

Each species has got a maximum leaf  area which it can achieve 

during the course of its growth. It should not, however, be f o r 

gotten that, the size of leaves are to be considered along with 

the total number of leaves .  In the present t r i a l ,  D. farmeri produced 

larger  leaves as compared to the other three species . But the number 

of leaves are lower  in this species leading to low total leaf  area.

In D. moschatum the leaves are large and also more in number, 

thus having highest leaf area per plant, among the four species.

The d i f fe ren t ia l  response of species to media is exhibited 

in the case of leaf  area also. In two species ,  v i z . ,  D. farmeri 

and f i mbriatum, a signif icant influence could be produced on

the leaf  area by the media. In D. farmeri,  the signif icant influence

was noticed two months af ter planting, Tg (g rave l  + f i b r e )  giving

2 . 
the highest leaf  area of 96.011 cm . 'In D_._ f imbriatum, significant

influence was noticed during four, f i v e ,  s ix  and seven months after

planting, the medium (b r i ck  + g rave l )  g iv ing the highest
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icai area (./,u7 .898 c m ’ , ?! 15.41.4 cm", 816,002 cm and 810.008 cm ,

r e s p e c t i v e l y ) .  Thus , g r a v e l , which is a c o m p o n e n t  in the treatments,

once again proved its superio r i ty  as a potential component of the

medium for  o rc 11id s .

The poor media were also d i f ferent  for the d i f fe rent  species.

In the case of D._ farmeri at two months after  planting, leaf area

of the new shoots was the least in T, „ (charcoal + b r ick  + husk)i a
2

which recorded a leaf  area of 1.331 cm . In f imbnatum, in

which case the influence was signif icant, the least leaf a '-ca

2 r 
(8.179 cm“ per  plant) was produced in (charcoal + f ib r e )  four

months after  planting and T ^  (charcoal + brick + grave l  + fibre)

gave the lowest leaf area of 8.548 cm^, 8.784 cm^ and 8.748 era",

during f i v e ,  s ix  and seven months, r e sp e c t i v e ly .  As explained

ea r l i e r ,  the poor performance of these treatments might be because

of the imbalance (be low or above optimum) of moisture and aeration.

The trend of increase in leal area through di f ferent months 

was similar  in a l l  the four spec ies .  The leaf  area could be recorded 

only from the second month onwards af ter p lant ing, as the leaves 

were unfolded after  one month of planting o n l y .

Frorn the retransformed values for  the d i f ferent  characters 

for  a l l  the species ,  taken during the d i f ferent  stages of growth, 

the influence of the media in general on the genus Dendrobiurn 

was assessed. The treatment ( g rave l  + husk) produced the
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highest leaf area, fo l lowed by (grave l  + f i b r e ) ,  T (charcoal

+ b r ick  + g rave l  + husk) ,  T r. (b r i ck  + g rave l )  and (charcoal

+ g r a v e l ) .  In al l  the treatments, 'one of the components was grave l ,

which again proved its beneficial ef fects  for the growth of epiphytic

o rch id s . Husk and f ib re  p rov ided  good water retention and aeration

in combination with g rave l ,  which, could not retain any moisture.

In T a n d  T c t charcoal and b r ick  might have held enough moisture

for  the orchid roots. The treatments which consistently gave low

leaf area for  al l  the four species were T.,  ̂ (charcoal + f ib re  +

husk) , (charcoal + g rave l  + f ib re  + husk) , (charcoal +

b r i c k ) ,  T jj (charcoal + b r ick  + g rave l )  and (charcoal  + b r ick

+ grave l  + f i b r e ) .  In the f i r s t  two treatments, v i z . ,  and

high per cent of water holding components might be the drawback

of the media. The roots can v e ry  eas i ly  rot i f  the medium is

not al lowed to dryout between waterings (Sess ler ,  1978) which

can happen in the case of a medium with hal f  or more of f ib re

and husk. In T , (charcoal + b r ick  + grave l  + f i b r e ) ,  though
Z .1 "

more is present, the content is only 25 per cent, which might 

have lead to a moisture deplet ion below the optimum. Moreover, 

in T j ,  T jj and T ?^, charcoal and br ick  are common components 

which are thought to have some unfavourable interactions.

5. Number of pseudobulbs of the new shoots

The stems/canes of most of the orchids are made of n u m e r o u s

segments called pseudobulbs, which can be compared to internodes.
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The leaves are produced at the junction of two pseudobulbs. Further, 

the vegetat ive  buds and the f lo ra l  buds are produced from the 

ax i ls  of these leaves .  In pseudobulbs, the plants store the carbo

hydrates and water which are used for  the further  development

of the plant. A plant in good growth wil l  have long , th ick and 

more number of pseudobulbs. But each species has pseudobui b s , 

character is t ic  of i t .  In D. f imbriatum, D. moschatum and D. nobile

the stems are cane l ike  and the number of pseudobulbs are more

as compared to that in I), f a rm e r i . The number of pseudobulbs 

on the shoot reached its maximum four to f i v e  months after  planting. 

The length and thickness of these pseudobulbs may increase further ,

aim! men cease .

When the number of pscudobuJ bs as influenced by the d i f  to rent 

treatments was considered a d i f fe rent ia l  response was observed 

with respect  to the species .  However, the media could produce 

a significant, .influence in two of  the species ,  namely, D. f armeri

at three months and D. nobile at two months, a fter  planting. In 

5." f a rm e r i , Tg (g rave l  + f i b r e )  gave the highest number of pseudo

bulbs (7 .940).  In n ob i l e , the treatment that gave highest number 

of pseudobulbs (15 .088) was 'Ik (b r ick  + f i b r e ) . In these media 

there were good support and supply systems, the benefits of which 

were discussed ea r l i e r  in th is  chapter.

The media which recorded poor response were d i f fe rent  for

d i f fe rent  species .  In D. farmeri  and D. nobile,  where the di f ferences



8 8

were s ign i f icant , the poorest mod J. cl were T ( charcoal i- b r ick )  

and T jg  (b r i c k  4 f ibre  + husk) , producing 0.480 and 0.278 pseudo

bulbs, r e sp e c t i v e ly .  In treatment T^, the poor response could 

be ^"c  to the inadequate moisture content and unfavourable interaction 

between charcoal arid b r ick .  In the reason for  poor performance

must be high content of f ib r e  and husk, where the moisture status 

might be above the optimum l e v e l .

The influence of the media on al l  the four species together

was assessed based on the retransformed vaiues fo r  the four species 

during dif ferent months of growth. The medium (g rave l  + f ib r e )

topped the l i s t ,  producing the maximum number of pseudobulbs. 

This treatment was fo l lowed by Tg ( g ra ve l  + husk), T {. (b r ick  

+ g r a v e l ) ,  (charcoal + b r ick  + g rave l  + husk) and rI\ (b r ick

+ husk) . In a l l  these treatments, except one, g rave l  was one of 

the components. S imilar ly  in a l l  except one, husk or f ib r e  was 

a component. Husk can enhance the growth of the plant in the 

in it ia l  stages, apart from retaining enough moisture and aeration

(Bose and Bhattacharjee, 1980). But husk and f ib re  together did 

not form the components of any of the superior  media. There was 

a perfect  balancing between so l id ,  supporting components and f ibrous, 

water retaining components , leading to the superior  performance 

of the media. This also explains why some other treatments produced

in fer ior  influence. These treatments were (charcoal + f ib re

J husk) (charcoal + g rave l  + f ib r e  + husk),  (charcoal

+ f i b r e ) ,  (charcoal + b r ick  + f ib r e  + husk) and (charcoal
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brick + g r a v e l ) . The unfavourable interaction between charcoal 

aur! KvirV in treatment T.^ repeated in the case of number of pseu~ 

dobulbs also, In the other treatment:;, the reason must b e , again, 

excess moisture and poor aeration.

6, Mortality of plants

In the cultivation of a crop, the extent of mortali ty  is an

important cr i ter ion .  Thus , the percentage of surv iva l  also becomes 

important, in assessing the su itab i l i ty  of the media. The physico- 

chemcial nature of the components used, the management pract ices, 

cl imatic conditions, the plant material used etc. contribute towards 

lhis aspect. I f  the results of the present study are analysed cri

tically , it would become clear  that, the percentage of survival  

not only depends on the media, but also on the species . Thus,

taken i r respec t iv e  of the species ,  it  was found that in fg  (g rave l  

+ f i b r e )  and '1' j  ^  (charcoal + brick + husk) the survival  was 100 

per cent, which again shows the superio r ity  of the former . In

eight treatments, T, , T _ , T, . , T., T „ „ ,  T„~, ’I ’ and T‘ , the
b ’  1 2 14 1/’ 20 z2 23 2a

mortality was more than ten per  cent. When the species were con

s idered i r r e spec t i v e  of the media, D. moschatum was found to be 

the best species in which none of the plants was lost.  In 

D. n ob i le , on the other hand, about 20 per cent of the plants

(47 out of 2 50) was lost .  This indicates that D. moschatum is 

the hardiest among all  the four species t r i ed .
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Studios oriented towards pract ica l agriculture wil l  not be 

complete without taking into consideration the cost of inputs, lienee, 

the superio r ity  of a medium is to be considered, along with its 

cost. While estimating the economics of d i f ferent  media, besides 

tin1 cost of the components, the labour charges for ranking the 

components into des irab le  size  was also taken into account. Accor

ding iy , when considered s ing ly ,  the cheapest material was grave l ,  

which had costed Rs.0.35 per p o t , fo l lowed by charcoal (Re, 0,56 

per pot ) .  Husk was the costl iest material (Rs. 1.35 per o o t ) while 

f ib re  and b r ick  costed R s . 1.06 and Rs. 0.65, r e sp ec t i v e ly .

The components charcoal and g rave l  were d i r e c t l y  used, whereas 

labour charges were invo lved  in making the other three components 

into suitable s ize .  When the cost of d i f ferent  treatments was worked 

out, the range was from Rs. 0.45 in T 0 to Rs. 1.23 in T . ^ . Media 

used in T,- (b r i ck  + g rave l )  and (charcoal + b r ick  + g rave l )

were also r e la t i v e ly  cheap. The cost was highest in the case of 

T-jq because the two components having the highest cost, namely 

husk and f ib r e ,  were used in this  treatment. Considering the supe

r i o r i t y  of treatments in respect of a l l  the f i v e  characters studied, 

as well  as the cost, it could be found that (b r ick  + grave l )

was the cheapest medium, costing only Rs .0.49 per pot. This was 

fo l lowed by Tg ( g rave l  + f i b r e )  and (g rave l  + husk) ,  costing

7. Economics of the media
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R s .0 .77  and R s .0 .8 0  per p o t , respectively . Among th e  combinations

t r i e d ,  the  a b o v e  three media  have  the  addeci a dva n tage  that tfie 

number o f  components o f  the  m ed ia  i s  the  minimum.
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SUMMARY

A study was conducted  at the  C o l l e g e  o f  H o r t i c u l tu r e ,  V e l l a n i 

k k a r a ,  dur ing  1988-89 > to  exam ine  the  e f f e c t  o f  d i f f e r e n t  g r ow in g

media  on the  v e g e t a t i v e  p a ra m e te r s  of four s p e c i e s  of Dendrobium, 

v i z . ,  D. f a r m e r i ,  D. fimbriatum, D . moschatum and D. nobile .

The  sa l i en t  r e s u l t s  o f  th e  s tu d y  a re  summar is ed  b e low  .

1. In p rod uc ing  new s h o o t s ,  t h e  m ed ia  could exert a s i g n i 

f i cant  influence o n ly  in the  species D. moschatum, three months 

after planting. in T 7 (charcoal + gravel ) maximum number  o f  shoots  

\vn s p r o d u c e d .  M e d ia ,  with g r a v e l  as one of  the  components ,  w ere

favouring the production of new shoots. (charcoal + f i b r e  r

hunk) p rod u c ed  the  minimum number of s h o o t s .  When the in f luence  

o! 1 he med ia  was c o n s id e r e d  irrespect i ve of species, ii was k,

( g r a v e l  + f i b r e )  w h ich  sh ow ed  superiority , w h e r e a s  T ,  ̂ ( charcoal

+ f i b r e  hu sk )  was the  most i n f e r i o r  med ium.

2. The media could s ignif icantly  influence the height of

the plants in two species,  v i z , ,  D. moschatum and I), nob i le .

In D. moschatum the influence was signif icant during three stages 

of growth. At one month af ter planting, T  ( b r i c k  + husk) produced

ta llest shoots and (charcoal + brick + g rave l  + f i b r e )  produced

the shortest shoots. In the other superior media, g rave l  was one 

of the components. At six and seven months after  planting, 1'
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(charcoal + g rave l )  produced the ta l lest shoots and I 1.,,, (charcoal
a J

+ br ick  + f ib re  + husk),  the shortest .  In Eb_ nob l i e , significant

mi iiikiitc Wd i.s noticed two months after planting and the media T.~ ■' b

(b r ick  + f i b r e )  produced the ta l lest shoots. The medium war; signi

f icant ly superior  to a l l  other media. In this species also, the

medium T’ produced the shortest shoots. When the influence of a ‘

the media was considered i r respec t iv e  of species,  cert a in me Jin. 

proved superior and certain others, in fe r io r .  As in the case of 

the number of shoots here also (g rave l  + f i b r e )  was the medium

that consistently gave good performance, whereas in (charcoal

+ f ib re  + husk) ,  al l  the species produced short shoots.

3. In moschatum and Lk_ n o b i l e , the media signif icantly

influenced the number of leaves on the new shoots produced at 

one month af ter  planting. In D. moschatum, T 0 (g rave l  + f ib re ) ---------------------------- Q

produced the maximum number of leaves , whereas, (charcoal

+ b r ick )  was the most in fe r ior  medium. In n o b i l e , (b r ick

+• f ib r e )  proved to be the most superior treatment, (charcoal

+ br ick  + f ib r e  + h u sk ) , which had produced the shortest shoots 

in this species ,  also produced the lowest number of leaves .  When 

the influence of the media on the production of leaves ,  in general,  

was considered i r respec t iv e  of spec ies ,  TQ proved to be the most

sujcerior and (charcoal + f ib r e  + husk) the most in fer ior  medium.

In the .ether vegeta t ive  parameters l ike  number and height of the
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new shoots a l s o , ' ! ’ was the most superior and T , , was the mosto 10

in fer ior  media.

4. Area of the new leaves was also s ign i f icantly  influenced 

by the media in two species ,  v i z . ,  farmeri and D, f imbriatum.

In D. f a rm e r i , the influence was signif icant two months after  planting 

The medium that produced maximum leaf  area was T P (g rave l  +G

f ib r e )  and the medium that produced the minimum leaf area was 

T ,  ̂ (charcoal + brick + husk) .  In D. f imbriatum, signif icant 

influence was observed fo u r , f i v e ,  s ix  and seven months after  

planting. During these months, T r (b r ick  + g rave l )  produced the 

highest leaf  area. Most of the other media with superior  performance 

contained grave l  as one of the components. At four months, T, 

(charcoal + f i b r e )  produced the least leaf  area and during f i v e ,  

s ix  and seven months, (charcoal + br ick  + grave l  + f ib re )

proved to be the consistently in fe r ior  medium. When the influence 

of the media on Leaf area was considered i r r e spec t iv e  ot species, 

Tg ( g rave l  + husk) proved  to be most superior,  c lose ly  fo l lowed 

by Tg. The medium (charcoal + f ib re  + husk) was r e la t i v e ly

in f e r i o r .

5. The media could s ignif icantly  influence the number of 

pseudobulbs in two spec ies ,  v i z . ,  D. farmeri  and D. n ob i le . In 

D. f a rm e r i , signif icant influence was exh ib i ted  three months after



planting, whereas it  was two months after  planting in LL_ nobi l e . 

Ir. f a rm c r i , Tg (g rave l  + f i b r e )  exce l led  the other media. In

most of the other superior media, g rave l  was one of the components. 

In this spec ies ,  T j  (charcoal + b r i ck )  produced the lowest number 

of pseudobulbs. In D. no b i l e , the medium that produced the highest 

number of pseudobulbs was Tg (b r i ck  + f i b r e ) .  In most of the 

other superior  media, g rave l  was one of the components. T ^  (b r ick  

+ f ib re  + husk) produced the lowest number of pseudobulbs in 

this species.  When the e f fect  of the media on the number of pseudo

bulbs of the newr shoots was considered i r r e spec t i v e  of the species,  

the medium Tg proved to be consistently superior  and T^g (charcoal 

+ f ib re  + husk),  consistently in fe r io r .  The medium Tg was the 

superior medium for  a l l  the vegeta t ive  parameters considered . 

Similarly T^g was the most in fe r io r  medium fo r  a l l  the vegetat ive  

parameters considered, i r r e sp ec t i v e  of the species .

6. The extent of morta lity  of the plants also exh ib i ted  

variation.  When the treatments were considered i r respec t iv e  of 

the species,  Tg (g rave l  + f i b r e )  and T.^ (charcoal + b r ick  + husk),  

recorded no morta li ty .  But in treatments T^ (charcoal + b r i c k ) ,  

Tg (charcoal + g r a v e l ) ,  T ^  (charcoal + g rave l  + f i b r e ) ,  (b r ick

+ grave l  + f i b r e ) ,  T ^  ( g rave l  + f ib re  + husk) ,  T ^  (charcoal 

+ hrirt- + grave l  + husk),  (charcoal  + br ick  + f ib r e  + husk)

and Tgg (b r i ck  + g rave l  + f ib r e  + husk) , the morta l ity  wms more
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than ten per cent. When the species were considered ir respec t ive  

of treatments, in D. moschatum, the mortali ty  was zero.  In D. 

fa rm er i , D. fimbriatum and D. n ob i le , the mortali ty  per cent was 

2.4, 10.4 and 18.8, r e sp ec t i v e ly .

7. The economics of d i f fe rent  components of the media revealed 

that, the cheapest was grave l  and the costl iest one, husk. 

Considered as media, T^ (charcoal  + g ra ve l )  was the cheapest 

and T jq ( f i b r e  + husk) the cost l ies t .  For the media with superior 

performance, l ike  Tg (g rave l  + f i b r e ) ,  T^ (g rave l  + husk) and 

Tg (b r i ck  + g rave l ) ,  the expense was Rs.0.77, Rs.0.80 and Rs.0.49, 

r e sp ec t i v e ly ,  per  pot.
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Appendix I. Meteorological parameters o f the experimental site at the College of 

Horticulture, Vellanikkara, for the period from 

July 1988 to February 1989

Year  and Mean ternperature (°C)  Mean rela-  Ra infal l  Number oi Mean
month -----T7— :-------------- rr— -------- f i v e  (mm) rainy davs sun-

Maximum Minimum . . .. , , ■
humidity per montn same
(%) (hours)

1988

July 29.0 23.2 88 54 5.0 26 3.0

August 29.2 24.3 86 507.8 25 3.7

September  29.9 23.2 85 700.0 29 5.1

October  31.7 23.3 78 116.6 9 7.1

Novem ber  32.6 22.9 68 1 i .0 1 7.9

December  32.6 22.3 57 14.9 2 9.0

1 989

January 33.4 22.2 59 0 0 8.1

February 36.3 21.2 45 0 0 9.8
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Appendix II Abstract of analysis of variance for the effect of different media at 
different months after planting

bource
Months a ft er
planting T . .
r J Treatment Error

df MSS df MSS

(1) (2) (3 ) (4)

1. Number o f  new shoots 

a) Dendrobium farmeri
One 19 0.179 80 0.144

Two 21 0.199 88 0.1 3 5

Three 22 0.209 92 0.1 U ,

Four 19 0.200 79 0.1 2 6

F' i v e 20 0.1 39 CO 0.124

Six 19 0.13 7 79 0.127

Seven 20 0.141 82 0.121

Dendrobium fimbriatum

One 24 0.140 100 0.21 6

T wo 24 0.172 100 0.23 9

Three 24 0.179 99 0.224

r our 24 0.14 3 97 0.224

“  1 V  t? 24 0.131 97 0.252

Six 24 0.113 97 0.2 5 3

Seven 24 0.11 6 97 0.2 5 3

Dendrobium moschatum

One 24 0.141 100 0.092

T wo 24 0.123 100 0.08 5

t hree 24 0.1 23* 100 0.07 3

1 our 24 0. i 1 4 I 00 0.07 3

F ive 24 0.114 100 0.07 3

Six 24 0.119 100 0.07 3

Seven 24 0.1 1 9 1 00 0.07 3
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Appendix  II (Co ntd

(2) (3) (4)

d) Dendrobiurn nobiie

One 24 0.230 1 00 0.218

T wo 24 0.21 1 1 00 0.183

T h r e e 24 0.1 62 98 0.187

F our 24 0.200 93 0.18 5

r i ve 24 0.200 91 0.1 94

S i x 23 0.17 6 85 0.217

Seven 23 0.196 85 0.229

He ig ht ,  o f  the new s h o o t s

D e n d r o b i u r n  f a r m e r )

One 19 1.620 80 1.21IJ

! wo 21 2.4 30 88 1.000

T h r e e 22 2.363 92 1.960

F o u r 19 2.3 67 79 1.803

1 i VO 2(1 2.32 6 83 i . 662

S i X 20 2.1 72 82 1.0 11

Seven 20 2.1 66 82 1.811

u / i  n u i  v f u i u m  M l n b r i a t u m

One 24 1.190 1 00 1.5 9 I

T  wo 24 2.976 100 2.48 3

T h r e e 24 4.84 6 99 3.3 59

F o u r 24 4.342 97 3.727

F i v e 24 4.(806 97 4.008

S i x 24 4.622 97 3.995

Seven 24 4.641 97 4.059



Appendix  II (Co ntd  ...........  )

( 1 ;) (2) (3) (4) (5)

c) Dendrobium moschatum

One 24 2.469* 1 00 1.494

T wo 24 3.476 1 00 4.410

Three 24 7.463 100 3.506

I our 24 7.811 1 00 3.6 59

F i v e 24 7.804 1 00 5.618

Six 24 9.079* 100 3.432

Seven 24 8.141 * 100 3.619

d) Dendrobium nobile

One 24 1. 6i3 6 1 00 i .772

r wo 24 6.909* 100 5.007

Three 24 3.3 33 98 3.849

Four 24 3.383 95 4.463

F'i ve 24 4.94 6 91 4.941

Six 23 3.884 8 3 3.173

Seven 23 3.678 83 5.480

3. Number o f  lieaves on the new shoots

a) Dendrobium farmeri

One 17 0.3 26 72 0.3 64

Two 21 0.390 80 0.442

Three 22 0.603 92 0.431

Four 19 0.63 7 79 0.5 93

F'i ve 19 0.499 79 0.582

Six 20 0.364 82 0.491

Seven 20 0.622 82 0.420
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Appendix  II (Cont.d ...........  )

(1) (2) (3) (4)

Dendrobiurn f imbriatum

One 24 1.167 100 1.61 1

T wo 24 2.633 1 00 2.087

Three 24 2.8B4 99 2.340

Four 24 2.680 97 2.5 60

F ive 24 2.239 97 2.43 9

Six 24 2.199 100 2.3 92

Seven 24 2.040 97 2.282

Dendrobiurn moschatum

One 24 2.100* 100 1.029

Two 24 2.74 3 100 2.61 1

Three 24 2.844 100 1.871

FT'ur 24 2.623 100 1.8 31

F i ve 24 2.627 1 00 1.802

Six 24 2.1 66 100 1.71 3

Seven 24 2.1 66 100 1.71 9

Dendrobiurn nobile

One 24 2.142* 1 00 1,219

T wo 24 (J.781 1 00 0.837

Three 24 1.396 97 1.60 5

F our 24 1.384 96 1.449

F i ve 24 1.792 92 1.392

Six 23 1.439 8 3 1.5 60

S o  V i '11 23 1.149 8 3 1.365



Appendix  II (Contd  ...........  )

vx

(1i (2) (3)

4. L e a f  area o f  the new shoots

a) Dendrobium farmeri

I  wo 23 23.713* 96 13.001

Three 22 23.228 92 1 6.967

Four 19 21.02 6 79 1 6.62 5

F i ve 18 17.8 50 7 5 1 5.679

Fix 19 1 7.064 79 17.059

Seven 20 18.245 82 i 5.94 6

Dendrobium fimbriatum

T w o 23 33.641 94 22.100

Three 24 43.041 99 3 0.503

Four 24 54.522* 97 3 2.466

r ive 24 61.8 5 6* 97 34.6 65

Six 24 60.63 6* 97 33.922

Seven 24 60.63 6* 97 3 5.922

c) Dendrobium moschatum

Two 24 58.4 66 100 3 6.994

Three 24 57.471 I 00 43.4 62

Four 24 64.1 67 1 00 44.823

F i ve 24 68.502 100 4 6.67 6

Six 24 67.657 100 46.895

Seven 24 67.657 100 46.895
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Appendix  II (Contd

( 1) (2 )

Dendrobiurn nobile

T wo 24

Three 24

F our 24

Five 24

Six 23

Seven 23

5. Number o f  pseudobulbs of  the

a) Dendrobiurn farmer i

One 18

T wo 20

Three 22

P~our 19

Fi ve 19

Six 19

Seven 20

Dendrobiurn f imbriatum

One 24

T wo 24

Three 24

F our 24

Five 24

Six 24

Seven 24

(3) (4)

23.4 41 100 14.34 4

23.646 99 241.193

3 0.694 95 2 5.63 2

3 6.105 91 32.121

33.008 86 31.03 9

2 6.52 5 84 3 2.1 69

ew shoots

0.838 7 6 0.71 5

1.120 84 0.940

1.3 91 * 92 0.821

1.207 79 0.83 5

1.112 79 0.819

1.033 79 0.83 7

1.082 82 0.792

0.54 6 100 0.856

1.440 100 1.5 65

2.738 . 99 1.977

2.7 55 98 2.343

2.3 21 97 2.67 5

2.47 6 97 2.728

2.321 97 2.67 5
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Appendix li (Corel  ........... )

c) Dendrobiurn moschatum

One 24 0.892 100 0.61 I

Two 24 2.398 100 1.834

Three 24 3.337 100 2.266

Four 24 3.368 100 2.410

Five 24 3.210 100 2.450

Six 24 3.532 100 1.434

Seven 24 3.532 100 '.434

Dendrobiurn nobile 

One 24 0.892 100 o .e u

Tvv o 24 2.398 100 1.834

Three 24 3.337 100 2.2t>6

Four 24 3.568 100 2.4J0

Five 24 3.210 100 2.450

Six 24 3.532 100 2.434

Seven 24 3.532 100 2.434

* Signi f icant at  5% level
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23
22
21
20
19
IS
17
16
15
11
13
12
11
10
9
S

6
5
9
3
2
1

fx

A p p e n d ix  I I I .  C D  M a t r i x  a t  5 %  le v e l  

A .  A r e a  o f  th e  new  l e a v e s  in  D e n d ro b iu m  f i m b r i a t u m , fo u r  m o n th s  a f t e r  p la n t in g

25 29 23 22 21 20 19 IS 17 16 15 19 13 12 11 10 9 S 7

7.1 '-6 
7.5S0 7.5SO
7.196 7.196 7.580
7.5S0 7.5S0 7.090 7.5S0
7.196 7.196 7 .5 S 0 7.196 7.580
7.196 7.196 7.580 7.196 7.580 7.166
7.196 7.196 7.5S0 7.196 7.580 7.196 7.196
7.196 7.196 7.580 7.196 7.580 . 7.196 7.196 7.196
7.196 7.196 7.580 7.196 7.580 7.196 7.196 7.196 7.196
7.196 7.196 7.580 7.196 7.580 7.196 7.196 7.196 7.196 7.196
7.196 7.196 7.580 7.196 7.580 7.196 7.196 7.196 7.196 7.196 7.196
7.196 7.196 7.580 7.196 7.580 7.196 7.196 7.196 7.196 7.196 7.196 7.196
7.196 7.196 7.580 7.196 7.580 7.196 7.196 7.196 7.966 7.196 7.196 7.196 7.196
7.196 7.196 7.580 7.196 7.580 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196
7.196 7.196 7.580 7.196 7.580 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196
7.196 7.196 7.580 7.196 7.580 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196
7.196 7.196 7.5S0 7.196 7.580 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196
7.196 7.196 7.580 7.196 7.580 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196
7.196 7.196 7.580 7.196 7.580 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196
7.196 7.196 7.580 7.196 7.580 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196
7.580 7.580 7.990 7.580 7.990 7.580 7.580 7.580 7.580 7.580 7.580 7.580 7.580 7.580 7.580 7.580 7.580 7.580 7.580
7.196 7.196 7.580 7.196 7.580 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196
7.196 7.196 7.580 7.196 7.580 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196
7.196 7.196 7.580 7.196 7.580 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196 7.196



9 /,

23
22
21
20
19
IS
17
16
1 5
14
13
12
11
10
9
S
7
6
5
4
3
2
1

I I .

A p p e n d ix  HI.  C D  M a t r i x  a t  5%  le v e l  ( C o n t d . )

A r e a  o f  th e  new le a v e s  in  D e n d ro b iu rn  f i m b r i a t u m ,  f i v e  m o n th s  a f t e r  p la n t in g

23 24 23 22 21 20 19 IS 17 16 1 5 14 13 12 1 1 10 9 8 7 6

7.3S4
7.832 7.832
7.3S4 7.384 7.832
7.832 7.832 S.235 7.832
7.384 7.384 7.832 7.384 7.832
7.384 7.384 7.832 7.384 7.832 7.384
7.384 7.384 7.832 7.384 7.832 7.384 7.384
7.384 7.384 7.832 7.384 7.832 7.384 7.384 7.384
7.384 7.384 7.832 7.384 7.832 7.384 7.384 7.384 7.384
7.384 7.384 7.382 7.384 7.832 7.384 7.384 7.384 7.384 7.384
7.384 7.384 7.832 7.384 7.832 7.384 7.384 7.384 7.384 7.384 7.384
7.384 7.384 7.832 7.384 7.832 7.384 7.384 7.384 7.384 7.384 7.384 7.384
7.384 7.384 7.382 7.384 7.832 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384
7.384 7.384 7.832 7.384 7.832 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384
7.384 7.384 7.832 . 7.384 7.832 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384
7.384 7.384 7.832 7.384 7.832 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384
7.384 7.384 7.382 7.384 7.832 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384
7.384 7.384 7.832 7.384 7.832 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384
7.384 7.384 7.832 7.384 7.832 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384
7.384 7.384 7.832 7.384 7.832 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384
7.832 7.832 8.255 7.832 8.255 7 .832 7.832 7.832 7.832 7.832 7.832 7.832 7.832 7.832 7.832 7.832 7.832 7.832 7.832 7.832
7.384 7.384 7.832 7.384 7.832 7.384 7„38 4 7.38 4 7.38 4 7 .384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384
7.384 7.3S4 7.832 7.384 7.832 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384
7.384 7.3S4 7.832 7.384 7.832 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384 7.384

7.832
7.384
7.384
7.384

5



24
23
22
21
20
19
IS
17
16
15
14
13
12
11
10
9
S
7
6
5
4
3
2
1

xi

A p p e n d ix  I I I  , C D  M a t r i x  a t  5 %  le v e l  ( C o n t d . )

C .  A r e a  o f  th e  new l e a v e s  in  D e n d ro b iu m  f i m b r i a t u m ,  s ix  m o n th s  a f t e r  p la n t in g

25 24 23 22 21 20 19 IS 17 16 15 14 13 12 11 10 9 8 7 6 5 4 3 2

7.305
7.74S 7.748

-

7.30 5 7.305 7.748
7.748 7.748 8.167 7.748
7.305 7.305 7.748 7.305 7.748
7.305 7.305 7.748 7.305 7.7 48 7.305
7.305 7.305 7.748 7.305 7.748 7.305 7.305
7.305 7.305 7.748 7.305 7.748 7.305 7.305 7.305
7.305 7.305 7.748 7.305 7.748 7.305 7.305 7.305 7.305
7.305 7.305 7.748 7.305 7.748 7.305 7.305 7.305 7.305 7.305
7.305 7.305 7.74S 7.305 7.748 7.305 7.305 7.305 7.305 7.305 7.305
7.305 7.305 7.74S 7.305 7.748 7.305 7.305 7.305 7.305 7.305 7.305 7.305
7.305 7.305 7.488 7.305 7.748 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305
7.305 7.305 7.748 7.305 7.748 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305
7.305 7.305 7.7 48 7.305 7.748 7.305 7.305 7.305 7.305 7.305 7.305 7.3C5 7.305 7 .3 0 5 7.305
7.305 7.305 7.748 7.305 7.748 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305
7.305 7.305 7.748 7.305 7.74S 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305
7.305 7.305 7.748 7.305 7.74S 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305
7.305 7.305 7.748 7.305 7.748 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7 .3 0 5 7.305
7.305 7.305 7.748 7.305 7.748 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7 .305 7.305 7.305 7.305 7.305 7 .3 0 5 7.305 7.305
7.748 7.748 8.167 7.748 8.167 7.748 7.748 7.748 7.748 7.748 7.748 7.748 '7 .7 4 8 7.748 7.748 7.748 7.748 7.748 7.748 7.748 7.748
7.305 7.305 7.748 7.305 7.748 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.748
7.305 7.305 7.748 7.305 7.748 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7 .305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.748 7.305
7.305 7.305 7.748 7.305 7.748 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.748 7.305 7.305



26
23
22
21
20
19
18
17
16
15
Ik
13
12
11
10
9
8
7
6
5
6
3
2
1

xii

A p p e n d ix  I I I  - C D  M a t r i x  a t  5 %  le v e l  ( C o n c l . )

D .  A r e a  o f  th e  new Leaves  in  D e n d ro b iu rn  f i m b r i a t u m ,  seven m o n th s  a f t e r  p la n t in g

25 26 23 22 21 20 ! o 1 S 1 7 1 6 1 5 16 13 12 1 1 10 9 S 7 6

7.305
7.768 7.768
7.305 7.305 7.768
7 .7 -8 7.768 S.l  67 7.768
7.305 7.305 7.768 7.305 7.768
7.305 7.305 7.768 7.305 7.768 7.305
7.305 7.305 7.768 7.305 7.768 7.305 7.305
7.305 7.305 7.768 7.305 7.768 7.305 7.305 7.305
7.305 7.305 7.768 7.305 7.768 7.305 7.305 7.305 7.305
7.305 7.305 7.768 7.305 7.768 7.305 7.305 7.305 7.305 7.305
7.305 7.305 7.768 7.305 7.768 7.305 7.305 7.305 7.305 7.305 7.305
7.305 7.305 7.768 7.305 7.768 .7-305 7.305 7.305 7.305 7.305 7.305 7.305
7.305 7.305 7.768 7.305 7.768 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305
7.305 7.305 7.768 7.305 7.768 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305
7.305 7.305 7.768 7.305 7.768 7.305 7.305 7.305 7.,305 7.305 7.305 7.305 7.305 7.305 7.305
7.305 7.305 7.768 7.305 7.768 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305
7.305 7.305 7.768 7.305 7.768 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305
7.305 7.305 7.768 7.305 7.768 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305
7.305 7.305 7.768 7.305 7.768 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305
7.305 7.305 7.768 7.305 7.768 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305
7.758 7.768 8.167 7.768 8.167 7.768 7.768 7.76S 7.768 7.768 7.768 7.768 7.768 7.768 7.768 7.768 7.768 7.768 7.768 7.768
7.305 7.305 7.768 7.305 7.768 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305
7.305 7.305 7.768 7.305 7.768 7.305 7.305 7.30 5 7.30 5 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305
7.305 7.305 7.768 7.305 7.768 7.305 7.30 5 7.30 5 7. 10 5 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305 7.305
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ABSTRACT

The study was conducted at the College of Horticulture, VelJani- 

kkara » during 1988-89. The object of the study was to examine 

the ef fect of d i f ferent  growing media on the vegeta t ive  parameters 

of ep iphyt ic  orchids .  Four species of Dendrobiurn, v i z . ,  D. farmer!,  

D. f imbriatum, D. moschatum and Dj  ̂ nobile , selected based on 

their  general performance at Vellanikkara conditions, were uti l ized 

for conducting the study. As the components of the media, f i v e  

materials, v i z . ,  charcoal,  b r ick ,  g rave l ,  coconut f ib r e  and husk, 

which were ava i lab le  l o c a l l y , cheap and sat is fy ing the growth 

requirements of ep iphyt ic  orchids were se lected.  A l l  possib le  combi

nations of these media, excluding the ir  straight use, as wel l  as 

the combination of al l  the f i v e ,  were t r i e d ,  thus constituting 25 

treatments. The plant growth was observed based on f i v e  salient 

parameters recorded at monthly in terva ls ,  fo r  seven months. There 

were ten plants in each treatment, from which f i v e  plants were 

randomly selected for  taking the observat ions. The experiment 

■was la id  out in a complete ly  - randomised design. The results revealed 

that the media could sign if icantly  influence a ll  the f i v e  vegetat ive  

characters, v i z . ,  number of new shoots, height,  leaves ,  leaf area 

and number of pseudobulbs of the new shoots, in one species or 

o the r .

The number of new shoots was s ign if icantly  influenced by 

the media in D. moschatum alone. Maximum number of shoots was



produced in the medium charcoal + g rave l ,  three months after  

planting, which was on par with some other media, majority

of which contained g rave l .

The media could s ignif icantly  influence the height of the 

new shoots in moschatum and n ob i l e . In the former, brick

+ husk produced the ta l lest shoots after  one month, and charcoal 

+ g rave l ,  at s ix  and seven months after planting. In D. nobile, 

the medium b r ick  + f ib r e  produced the ta l les t  shoots, two

months a f t e r  p lant ing .  The medium grave l  + f ib r e  could favou

rab ly  influence the height of the shoots throughout the growing

per iod ,  when considered irrespective of species.

Signif icant influence was exh ib i ted  by the media on the. 

number of leaves in two species,  v i z . ,  moschatum and

U. nob i le , one month after planting. In D_. moschatum, the medium 

grave l  + f ib r e  produced the highest number of leaves whereas

it was in b r ick  + f ib r e  where the highest number of leaves 

was produced in Eb_ no b i l e . Gravel  + f ib r e  recorded the highest 

number of leaves when the ef fect of media was considered i r r e s 

pect ive  of the species .



The media could s ignif icantly  influence the leaf area in 

D. farmcri and D. f imbriatum. The medium grave l  + f  ibre produced

the maximum leaf  area in D. farmer ! , at two months after  planting. 

In D. l imbriatutn, br ick  + grave l produced the maximum leaf area

at four, f i v e ,  s ix  and seven months af ter planting. I r respec t ive  

of species,  in g rave l  + husk the maximum leaf  area was recorded

throughout the growing per iod .

Significant influence o f  the media could be observed on the 

number of pseudobulbs in D. farmeri and D. nob i le . The medium 

grave l + f ib re  produced the highest number of pseudobulbs in 

D. fa rm er ! , three months after  planting. In D. n ob i le , br ick  + 

f ib re  produced the maximum number o f  pseuclobuibs two months 

after planting. The medium grave l  + f ib re  produced consistently 

high number of pseudobulbs, when the influence of the media was 

considered i r r e spec t iv e  of species .

The mortality of the plants was taken into consideration, with

respect to treatments and also with respect to spec ies .  In the 

media grave l  + f ib r e  and charcoal + b r ick  + husk, the surv iva l  

was 100 per cent. In respect of the species ,  mortal ity  was zero 

in _D. moschatum, when considered i r r e spec t iv e  of the treatments, 

indicating the species to be the hardiest among the four species 

t r i e d .



As to the economics of the media, g rave1 was the cheapest 

and husk was the cost l iest .  The media with superior performance, 

l ike  grave l  + Jib r e , gravel + husk and brie u + g rave l  costed 

Rs. 0.77, Rs,. 0.80 and Rs. 0.49, r e sp ec t i v e ly ,  per pot.


