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INTRODUCTION

Clove (i¥agiul acdRatAQUR. L), 18 ons of the three
important tree spices of Kerala. The long juvenile phase,
difficulty in vegetative propagation, lack of scientific
information on mursery practices, methods of culture etc. are
the probleams faced by the clove growers., The average annual
yield, after fifteenth year, 1s only two kg of dry cioves pey
tree (Anan., 1979). However, individual twe ylelds as high as
15 kgs of dried cloves have been recorded (Wit, 1969).
Exploitation of such high ylelding trees has not been possible
mainly due to ditficulties in vegetative methous of propagation.
Francois (1936) asserted that young branches of clove can be
marcotted fairly casily. However, according to Tidbury (1949),
this method failed in Zanzibare One of the later reyports
(Maistre, 1964) also auggest possibllity of success thirough
marcottage., Rooting of cuttings has alsc been reported to be
very difficult in cloves. Tidbury (1949) mentioned about one
single cutting made from the soitwood portion which tock several
monthis to strike roots. OCraftings on rolated species (May, 1949)
or on clove scedlings (Nutman and Roberts, 1953) have also been
attenpted, though not with much success. Until some successful
methods of vegetative propagation are standardiscd, the clove
propagator has to necessarily cdepend o seed propagation,

The germinstion of clove seads 1s fairly low and the
viability is very short. In the early stages, the clove seedlings
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grow very slowly and they need much care ‘(stnnmx;aveluand

Rao, 1977)e. The seadlings are usually transplanted when they
are betweean 1 - 1: years old. The sesdlings often fail to

establish in the mﬂhem. bocause of the disturbance, during
transplanting, to the very temier and deep root system. Added
to this, the clove has a long juvenile perioad of six or sewven
years. All these create considerable jroblans to the growers.

So far, mo systematic attempt seams to have been made
to study the above problems in cloves., JSporadic attompts werc:
made by some workers to evolve suitable solution to some of the
above jroblems. Deinum and Wit (1949) reported that the loog
juvenile pericd of clove could be shortencd to four years by
selocting good planting material and by good management and
fertilization. Kamnan (1972), Sriram (13577) and Nair gt al.{(1979)
studied the effect of peeling the seeds on the germination and
growth of the seedlings. Peeling gave encouraging resulcs.
Thelr studiecs also lndicated beneficial cifects on using heavier
soeds,

T™he present investigations were carried out during
1979=8C in the College of Horticulture, with the following
objectives:

to stwiy the effoct of period of seed . collection, weight of
seeis anxd ramoval of the pericarp on germination amdd growth of
the seedlings



11, to study the effeqgt of GA treatment on the germination of
clove seeds

i1, to study the effect of diffsrent containers, potting mixtures
and chemical booster sprayes (GA and ures) on the rate of growth
of the sewdlings, and

ive to stuwidy the effect of different cuntainers on the survival
anxi egtablishoent of the seedlings after transplanting to the
mairfield.
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REVIEW OF LITERATURE

Clove (Sysyqium axometicum, L.) which is mainly
propagated through seeds poses many problems in the nursery.
The percentage of germination is low and the growth of the
seedlings in the nursery 1is mud-rmy slow, Infestation
by pests, diseases ,etcs,also pose serious problems., Further,
the seedlings often fail to establish in the msinfield causing
1088 to the growers. These aspects have caught the attention
of the researchers for gquite sometime, Attempts have been
made to improve the germinstion as well as to provide optimum
conditions for the growth of the seedlings, effective plant
protection, better Muom for the f£ield establishnent  etc,
ammmmmmmmmammm
perennials, with similar probl.m have been briefly reviewed

in this chapter,

The clove fruits take about 3 =~ 4 months to develop,
“The ripe fruit is redaish green to purple in colour. Ripe
seads of clove have been reported to be available for sowing
fxom August to October (Anon.., 1974). According to another
report (Anon., 1979), the seeds of clove will be available from



June to Ogtober. In cloves, the effect of time of collection
of seeds and sowing has not been investigated upon, However,
the review of literature avallable on this aspect in some of
the perennial crope are presented belows.

Atanda arxi Jacob (1970) obtained highest germination
in cocoa during the months of June, July and November.
Keshavachandran (1979), however, suggested rebruary and March
as the best months for sowing cocoa, In trials with tea,
saiuikmna (1977) found that April was the best month.

Mathew (1979) observed June as the best month for sowing
nutmeg. She found that the germination percentage was high
during the month of June and the seedlinges produced were
healthier, )

4, veight of seeds

Use of heavier and bigger seeds ha#¥; resulted in faster
gernination ani better growth of the seedlings in many crops.
Purseglove (1974) reconmended sowing of clove seeds, weighing
less than 500 seeds per pound to obtailn better germination and
growth of the seedlings. Sriram (1977) reported that big
(Gehusked) clove seeds gave 88 per cent germination, as against
43 per cent in the case of small (dehusked) ones,

The influence of seed size upon germinmation, field
emcergence and subsequent growth of agricultural czops has been



studledmumaba:oispcctesotmcmumem
since 1893 (Boss, 1893), Beach (1903) observed that in grapes,
the rate of gemination increased uniformly with increase in
size of seeda. mumobmmnmmmm
the vigour of the seedlings, as the sige of the sceds were
increased, Tubbs (1932) cbtained increased gexmination of
seeds in tea by using large seeds., All (1963) and All and
Chakraborty (1968) found that the seedlings of tea raised

from larger seeds were significantly taller than those from
‘medium or small seeds. Turner (195 ) observed increased speed
of germination, when ceshewnuts of grester density were used.
According to Gorgenyi and Brunner (1968), the vigour of stone
fruit trees in early stages was mted with 1000 « peed
weight. On the contrary, Gangwar and Kumar (1975) while
studying the gexmination of walmut seeds obeerved that medium
sised seeds gave highest germinstion, followed by large and
small seeds.

141, Remova)

Wit (1969) stated that the ripe fleshy fruits, which
‘normally contaln one sced, if carefully hulled and planted
quickly, gave a germination of about 90 per cent within &
period of ten days. On the ocontrary, unhulled seeds gave
lower percentages (70 - 80 per cent) of germination and the



germination pariod extended to four or six weeks. Further,
hulled seeds, when packed in a moist mixture of powdered
gharcoal and coir dust, gave good results during transportation.
Kannan (1972) and sriram (1977) also reported beneficial
effects of dehusking in accelerating the gexmination and in
obtaining higher percentage of gexmination, Aanon. (1974)
reported that the seeds could be sown with or without the

fruit wltg It was further stated that the seeds sown after
the removal of the fruit coat recorded higher percentage of
germination, Sriram (1977) while studying the effect of sise
of seeds reported that dehusked (big) seeds gave as much as

88 per cent germination. sShamugavelu ani Macdhava Rao (1977)
however, reported the difference in germination of seeds sown
with or without fruitcoat to be insignificant. Nair et §}.(1979)
obtained 94 per cent germination by sowing clove seeds after
removal of the pulp, as against 68 pexr cent in the controls

The effect of removal of seeddooat/pericarp on the
germmination has been investigated upon in several other cropes

satd (1969) reported that the citrus seeds germinated
best when the exocarp was removed, Mosquedavamquesn (1969)
obtained rapid and complete germination by washing and removing
the sarcotesta in papaya. Atanda and Jecob (1970) observed
more rapid and higher germination in oocos when the beans were
peeled. Katsuo et al. (1970) and s‘n,ixidze (1975) reccmmended



removal of scedcoats of tea seeds for accelerating germination
and producing vigorous seedlings. Gopal and Ramaiah (1971)
obtained early germination of seeds of coffee by parcihment
removal,

Growth regulators have been used in several crops to
ocbtain higher pesxcentage of gexmination, VwWork on these lines
have not been attempted in cloves, Nowever, several useful
£indings have been reported in other crops.

Reddy (1963) spreyed gulive seedlings with GA at 50, 100
end 150 ppm and found that maximm growth increase ocourzed at
100 ppm level. Farooqui ot a)s (1971) while working in sapota,
obtained hastened germination with GA at S0 ppm. In jack
seedlings, Shammugavelu (1971) found that shoot length, fresh
weights and dry weights of shoots and roots were increased by
25 « 100 pym GA. Bhujbal (1975) cheained 92,5 per cent
germination in Myllanthys sablige, when the stancs were
soaked in 500 pym GA of or 24 hourse Mathew (1979) found that
there was significant increase in gemmination when nutmeg seads
were sosked for 24 hours in GA at 200 p.m,



Nichols (1959) and Are (1964) reported that the rate
of elongation of stem of cocoa seedlings incressed by GA
treatment, at a5, 500 and 1,000 ppm,

Randhawe and Singh (1959) cbtained increase in height,
fresh weight and leaf sime in Citrus limon by applying GA in
m&oﬁs concentrations ranging from 10 = 100 ppm, amxi the
maximum response was ocbtained in height (71.4 per cent) with
100 pym., In sweet orange, Burns and Coggins (1969) observed
that germination was hastened by treating with GA at Q.1 per cent.
shant and Reo (1973) applied GA to 4 montheoldelime seedlings
and found that 300 ppn treatment produced 183 per cent increase
in height and 104.2 per cent increase in girth over unsprayed
controls. Achituv and Mendel (1976) cbeerved that GA at 200
or 500 ppm Mtod germination of sweet lime seeds.

Motilal and Gilkar (1967) recorded increased rate of

germination in peaches, when the seeds were treated with GA

at 500 ppm for 24 hours. Carlone (1959) obtained accelerated
Mof»am;mmhmdnm.uamultofaam
with a 100 pjm solution, Hull and Lewis (1959) found that the
linear growth and trunk diameter were increased significantly
by applying GA at 100, 500 and 1000 ppm in cherry, penm and
apple seedlings. Powell ot al. (1959) studied the effect of
GA oh young apple seedlings and found that, when GA was applied
at twice weekly intervals, mors linear growth was prodmd with
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more growing points and greater muber of leaves.

Rem and Kamini (1965) working with lithanis somnifers
recorded a delay in the onset of germinmation in the GA trecated
pPlots, Shreve and Campbell (1967) found increase in stem
diameter following the application of GA at 500 ppm to pecan
seedlings, In chicory seeds, germination was improved to
90 per cent by the application of GA at 200 ppm (Srivastave, gt 8le.
1974). Ballington et ale (1976) reported negative response of
GA on gexrmination of Rabbit Eye blue berry seeds. Valio (1976)
also obtained negative response of coffec seeds to GA treatment

on geraination

Foliar application of urea and combined application of
GA and urea have also been reported to be beneficial in many
_perennial crops, Blasberg (1953) reported phenamenal response
in apple to urea sprays in increasing the plant growth and leaf
size, Sukumaran and Nair (1964) obtained increased height,
nunbher of leaves, girth and leaf area in chewing tobaeco
seedlings, following folliar spray of urea. Vaz (196S5) abserved
that the foliar sprays of urea did not show any significant
effect on the growth of coffee seedlings. Chhonkar and
Tivari (1966) reported increased stem girth, length, leaf
nunber and leaf size, when kagzi lime seedlings were sprayed
with urea at 1.5 per cent, Gilliam and wright (1977) cheained
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decrease in shoot number (18 per asnt) and increase in root
length (12 per cent) in Illex qrenata, when GA was applied
in combination with different levels of Nitrogen,

Even after obtaining satisfactory anon. the

resulting clove seedlings grow very slowly not on).;r in the
nursery, but also in the field after transplanting. As such,
the juvenile period is considerably longe In poor solils,
aight to ten yeau.umuy elapse before the first flower
appears. 1In an experimental garden, this period could be
shortened to four yeers by the spplication of good planting
material, good management and fertilisastion (Doinum and

Wit, 1949). ‘

i+ gontatners
/7

Umse of appropriate containers and suitable potting
mh:tums has given encouraging results with regard to the
growth of seedlings/grafta/layers in several crops. Work on
these lines is also lacking with regard to cloves,

Eastoe and Pollard (1959), who studied the different
types of pots in relation to seedling growth recorded that
(permeability and aerstion of) the pot wall influenced the
growth of the seedlings markedly. Figueiredo and others (1964)
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owmmmmtumwmag:mm
polythene bags, Reyes and Armas (1965) recommended raising
of coooa seedlings in plastic pots holding six kg. potting
mixture, as the seedlings made more growth in these containers,

" Freeman (1965) obeerved the growth of cocoa seedlings in

and Pol ak
polythene pots and whalehide pots to be goods Kmﬁg j. (19¢68)

found the clay pote (30 cm x 30 om) sunk in the ground to be
suitable for growing grepe vines for one to three years,
Appaiah (1970) observed that the growth of arecanut seedlings
in polythane -bags were better, According to Funk (1971)

the growth of Juglans nigxa seedlings was dependent on pot
volume, Tanaka ¢t al. (1977) repexted that clay pots contain
K,0, Na,0, Ca0 and Mgo, which gould bs absorbed by plant roots.
Rajeevan (1978) studied the growth of cashew air layers in pots
aade of clay, straw and coconut husk, He foundi that the growth
of the air layers were significantly better in the coconut husk

potse

Eotsing mixtyres

various types of potting mixtures have been tried for
enhancing the early growth of seedlings and other potted plants,.
Vine and Mitchell (1969) oompered sixtesn compost mixtures for
ralsing coffee seedlings in the hurserys Dest results were

. obtained with a mixture of 33 per cent alluvial soil, 32 per cent

top soil, 16 per cent coarse sand and 20 per cent farmyard
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manure by volume, lhere sisal waste was readily available,

a mixture of 16 parts top soll, 4 parts coarse sand, 4 parts
chopped sisal waste and 5 parts farmyard manure (by volume)
was recommended., Waters et al. (1970) compared twenty seven
media consisting of combinations of buillder‘s sand, wood
shavings, perlite, German peat and Florida peat, Detailed
studles showed that the important factors to be considered

in formulating the mediz include appearance, shrinkage loss,
ignition loss, bulk density, water holding capacity, none
ceapillary air space, pH. salinity and soil test valucs.

Hauert (1978) reported that liquid teeding and slow relcase
fertilizers were important in the nurseries for container
grown plants. Rajeevan (1978) found that addition of starameal
o goir dust in the potting aixture had no effect on the growth
of cashew air layers., Keshavachandran (1979) used a mixture
of soil, sand and farmyard manure in the proportion of 1ils2
for growing cocoa seedlings for 3«5 monthse

In cxops where the survival on transplanting to the
main field has been poor, or where the initial growth has been
very slow, attempts have been made to improve the establishment
and also to push up initial growth by several means.

Benatead (1950) advocated the use of baskets, woven from palm
fronas, for raising cocoa seedlings which would result in better



establisiment of scedlings in the main fleld. However,
Freeman (1965) did not get any significant difference in the
eoeabudmntofemwedlimaofmrukdmpolym
pots and whalehide pots,

Harer (1962) describoed the use of a porishable type of
container prepared from banana fibee for raising coffeoe seedlings,
which helped to minimige root injury during transplanting.
snock (1965) advocated wrapping of belled roots of robusta
coifee in pandianus leaves to aid in successful transplanting
of coffee geedlings,

Albuquerque gt al. (1938) recommended containers made
of hill grass, popularly known as ‘coffee baskets' for raising
cashew seedlings, which rendered transplanting more easy and
successful., Shetty and Bhaktel (1965) obgerved that ralsing
of cashew seedlings in indivicual baskets or receptacles made
of hill grass or small bamboo baskets arki planting them intact
with the container in the early monsoon gave better establistment
in the main field,

Serier (1969) recommended the raising of ollipalm secedlings
in plastic bags for ease in csrrying them to the maln field which
avoided disturbance of the roots. Appaieh (1970) advocated the
practice of growing arecanut seedlings in polythene bags rather
than raising them in the nursery beds for obtaining better
growth and 15 per cent reduction in f£ield muty.
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singtirot gt g). (1970) obeexved that plastic bags (which gave
the least mortality after transplanting) were the best type

of containers for r-uﬁu Zizyphus sayritians scedlings.
varslavans (1974) recomended the use of peat blocks for
increasing the survival of scot pine seedlinge. Froland (1975)
advociated the use of peat briguette for incrcasing the survival
of most of the plants, Rajeevan (1973) obtained 86" success
when cashew ailr layera were plantod £irst to coconut husk pots
and later planted intact to the mainfield,

Vegetative propagation in cloves was attempted in
Indoneaia shortly before ¥orld war I (wit, 1969), All cuttings
| falled, but some grafts on root stocks of wild clove tree met
at least with a temporary success, After the war, rooted
cuttings were produced irom leaf scalksy but these did not
develop any further. Tidbury (1949) mentioned about one single
cutting made from soft wood which took several months to strike
roots and graftings on to ;ﬁhted species which resulted in
temporary unions, According to May (1949) cone of the grafts
of clove on guava made in 1942 was still surviving in 1549,

Ho also suocesded in approach grafting the branch tips of mature
clove trees on to young clove seedlings, JSeveral of these were
8till alive and healtny in 1953 (Nutman and Roverts, 1953),

It is reported thatypung clove branchecs can be marcotted fatdy
easily (Franocois, 1538y Maistre, 1964),
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MATERIALS AND RETHOLS

The present studies were carried out during 1979«80
at the Instructional Farm, attached to the College of
Hortigulture, Vellanikkara. Experiments were Jdesigned to
- @lucidate information on
(1) gemmination and growth of clove as influenced by the perlod
of collection, the average weight of seeds and the removal
of_themeo

(14) the effect of G treatment oh germination of clove seeds.

(111) the effect of different containers, potting mixtures and
chamical boosters on the rate of growth of scedlings and

(iv) the effeet of growing clove seedlings la diiferent containcrs
and transplanting them ¢o the sain field with or without the
gontainers on the f£ield establisheent.

The propagating material in cloves, l1ls the one-seeded
fleshy fruit which is morphologically a drupe., This 15
popularly known as "the mother of cloves®, In this dissertation,
the term seced is used ifor denoting this oc-seeded iruit.

The clove seeds mature duxring May, June and continue

trots

to be avallable upto July. Twentywyear-old clowg. grown at
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Velimalai Estate, Kanyakumari District, were used for the
collection of seeds, Trees were marked and seeds were collected
during the mouths of May, June and July 1979, omnly ripe, dark
purple seeds were collected, The seeds collected during the
month of May wers designated as ‘early season sceds', the seeds
of June as 'mid scason seceds' and those collected during July

as 'late scason seeds',

The seeds collected during cach mohth were classified
into the following three categories based on thelr weight,
Hoavy secds - weighing more then 2 ¢ each
Mediun 806ds - welghing betweem 145 ¢ and 2 ¢
Light seeds = weighing lcss than 1,5 g

The seads after one day of eollection, wer< then divided
into two egual lota. They were then soaked in water for '
24 hours, One lot from each eatmy.(tm:ee collection periods
and three weight groups) was miwed with samnxl, rubbed and peeled
carefully, Tne other lot was sown a8 such, with the seedtost
intact, to serve as control.

ursery was lald out undexr the shade of large trees,
Raised beds (150 om, x 90 am. X 35 ome) were taken. river sand
was spread on the top of the beds %0 a depth of 15 an. The sceds
were sown f£lat at a depth of 2.5 omn, and with a spacing of 15 on,
either ways The nursery was irrigated twice daily.

T™he experiment was laid out as 3 x 3 x 2 fagtorial,
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Randomised Bloci: Design. The treatmonts wore combinations
ot three factors, A, B and C at 3, 3 and 2 levels respectively,
as deacribed below.

Period of sowing = Factor A

tarly season seeds = @,

Midi season seeds - &

Late scaaon seeus = 84
Average weight of sseds = Factor B

Heavy sceds = b:l

Modium sceds = by

Light seeds « b,

ulth pericaxp = €
without pericerp - C,

Number of replications « three
Number of sceda/treatment/repliostion « 100

The germination dounts were recgorded daily 4in ail the
treatments and this was contimwed upto two months. UWhen the
cotyledons oif secds rose above the soil level, the seeds wore
reckonod as germinated, From the data so obtained, the percentage
of germination, number of days taken for ¢omuchcement of
germination, numbor of uays for 30 per ceat germination and
numbexr of days for completion of germination were worked out,
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In order to study the affect of different treataents
on the growth of the seedlings in the nursery, the geedlings
were taken at random (two months after sowing) from all the
eighteen treatments and from three replicstions. The seediings
were transplanted in polythene bags (size 20 am. x 15 Cm.,
200 gauge) £1lled with potting mixture containing one part
soil, one part sand and one pert powdered cowdungs

The following growth characters of the gecdlings were
rogorded at monthly intervals, upto the 4th month of trans=
planting.

Height of the seedlings: The height of the scadlings was
meagsured from the #o0il level to the apex and expxessed in oa,
Fram the data the mean increnents in height of the seedlings
during the four months of obeervation, wers worked out.

Girth of the seedlings: The girth of the seedlings was measured
at the collar level using a twine and scale and exrwessad in ou.
The mean increments in girth during every month of oheervation

were worked oute

Mmber of leaves: Number of fully opened leaves in the
seedlings were counted every month. The mcan increments in
the number of leaves auring the four months werc calculated,.

The medium seeds collected during June 1979 were used
for this study. The seeds aftor one day of collection were
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soaked for 24 hours in GA at four concentrations namely.

100 ppm, 200 pgm, 300 ppa anc 400 ppm. The sceds were then
sown £lat in the nursery beds with a specing of 15 am x 15 om
and at a depth of 2,5 an, The experiment was laid out in
Randomised Block Design with three replications with 100 seeds/

treatment/replication.

Germination count was recorded upto two months of sowing,
as described before and the numbex of day® for first gamint.&m. ‘
number of cays for 50, gerulnation and mumber of days for the
completion of germination were worked out.

Medium seeds collected during June 1979 were used for
this study. The seedlings, after two monhths of sowing were
transplanted to the following three types of containers,

Thrue types of containers namely, clay pots (unused clay
pots of aize 15 am x 15 am), polythene bags (size 20 om x 15 cm,
200 gauge) and coconut husk pots *(a decomposing type of container
made from retted coconut husk) were used for transplanting the
seedilings.

* The ¢oconut husk pots were made as follows:

A franc like structure wae made on an inverted clay pot
(15 uan » 15 om) using pleces of rachil of coconut leaves, This
frame was tied iirmly by country twine, covercd all aroumn with
a 5 ca layer of coconut husk and again ticd f£immly. The centrall
Placed pot was then renoved and the goconut husk pot thus obtaine
was trimmed to shape, This pot oould then hold potting mixture
equivalent to a 15 em x 15 am ¢lay pot.
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Three typcs of potting mixtures namely, Mixture 1
one part sami, one part soil and one part powdered cowdung.
Mixture 2 (Mixture 1 & bonomesl © 2 teaspoona/pot) and
Mixture 3 (mixtwre 1 -~ honcmal - 2 teaspoons/pot + powdered
groundnut cake = 2 teaspmons/pot)s Two kge Oof potting mixtures
were £4lled in each pot. The chemical treatments included
foliar sprays oif oA (100 ppm and 200 ppm), urea (GCeS pexr cent)
and their combinations, There was also a control with distklled
water spraye The experiment was laid out s & 3 x 3 x 6 factorial
in Randomised ‘Blcck Design with three replications and 5 seedlings/
treatment.

The treatments wure cambinations of three factors A, B
and C at 3, 3 amd 6 levels respectively, as described belows
Containcrs e« Factor A

wolythene bag - a,
Coconut husk pot = a4
Potting mixtures -~ Factor B

Mixture 1 - b1
Mixture 2 - b2
Mixture 3 - b,
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Foliar sprays - Factor C

G2 10C ppm
GA 200 ppm
Urea 0.5 per cent

1
2
€3
GA 100 ppm + urea OS5 per cent Cs
GA 200 pym + urea O.5 per cent  Cg
Control C:6
The following obscrvations were recorded,

i. Mysical characteristics of containers: The total porosity

and relative evaporating capacity of the pots were determined

before use, as enumersted by Eastoe and Pollard (1959),

ii. fhysico~Chemical characteristics of the potting mixtures; Samples
were air aried, pounded, sieved through 1 mn sieve and the
following were estimated.

1. Molisture content: A sample of each mixture (5,0 g) was weighed
and kept in an air oven at 105'(:. to constant weights Moisture
per cent was calculated from the loss in weight,

2, Fhysical constants: The apperant density, water holding cepacity
and spegific gravity were determined by the keen Racakowski box
aethod (wWright 1934).

3e pﬁz The pﬂ of the mixtures was determmined with an Elico pH metex

at 112.,5 soll: water ratio.

4. Total Nitrogen: Total Nitrogen was cstimated by the modified
microk jeldahl method (Jackson 1973) using sulphuric salicylie
acid mixture, l
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Available phosphoruss mmmmmctodbyogluncx
and 0403 N NH4F solution snd determined by the method of
Dickman and Bray (1940),

Available Fotassium: Available potassiun was estimated by
1 N neutral smmonium acetate extract - flame photometric maficd-
{(Jackson 1973).

Electrical conductivitys Elestriosl mnducuvityk was determined
with a mixture solution ratio of 1:2,5 using Elico 'Conkiuctivity
bridge* and the results exgressed in mdmz.

oxganic carbont oOrganic carbon in the mixtures wes determined
by Walkly and Black's rapid titration method, as described by
Jackson (1973)., Percentage of oxganic matter was obtained by
multiplying the percentage of carbon by the factor 1,72,

Mcmwterpafneduma Growth persmecers were recorded
mmummmm&tmmmtmm. The bheight,
nubexr of leaves and girth were regorded upto this period at
Wywmmmmmmumm
earlier, After the seven months of growth the seedlings were
uprooted and fresh weight, length of roots, leat area, length
of internodes and dry weight were recorded as described belows

Fresh weight of the seedlings: The seedlings were washed free
of soil and weight expressed in g.

lLength of tap root: The length of tap root was recorded before
transplanting the seedlings to the pots. The seaedlings were
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handled with great care to avoid injurys After seven months'
growth, the seedlings were uprvoted, washed free of soil and
length of the tap roots wijs Measured agein, The increments
mmmm«:&uammmmmmm

3+ Leaf area: The leaves were pzmtmmdw.tml seadliings
and the total leaf area was worked out graphicelly and expressed

in Gﬂzt

4. Length of internodes: The mean leagth of internodes was found
-out by dividing the height of the seedlings by the number of
nodes and expressed in on,

5« Dry weight of the seedlings: After recording the fresh weight,
mylanumekeptznanmmum'cwmm
and dry weight was recorded in g

W The

Seedlings were obtained fyom the June sowing of medium
sized seeds. Twenty seedlings esch were transplanted in the
three types of containers, namaly clay pot, polythene bags and
coconut husk pots f£illed with ordinary potting mixture (Mixture I).
The seedlings ware maintained in the marsery upto seven months,
The maintield was prepared and pits (60 om’) were dug at
2.0 m x 2,0 m spacing., The seedlings raised in clay pou'wm



extracted with the soil ball after hroaking the pots, (to avoid
any injury to the roots) and were transplanteds. The polythene
bags were torn carefully and the seedlings were transplanted

with the ball of earth, The seedlings growing in the cooconut

husk pots were transplanted as suah, The seedlings were shaded
using coconut leaves and watered twice daily.

observations on survival and growth characters namely
height, girth and mber of leaves were recorded upto six months

as desoribed previously.

Singe the percentage of survival of the seedlings in the
three types of containers were different, the experimentsl design
used for analysis of the data was Completely Randomised Deaign
with unequal number of replications,

Stetistical Analysis

The statistical analysis of the data in the different
experiments was carried out as per snedecor and Cochran (1967).

Far evaluating the vigour of the seedlings a scoring
technique was adopted as follows:

™e total increments in all growth parameters were classified
after seven months of observation. ﬁsemdhnmtmnfound
oute nmfuatlsope:emd the observations were given a
score of 1, 31 to 70 pexr ¢ent = 2 anxi the remaining 71 to
100 pexr cent =« 3, mmfwaaehmm#tmw



and the total score worked oute The treatment which secured

‘ d
mhmmtmemcmu&mdumomwhmhmﬂnéu
vigorous seedlings.



RESULTS



RuSULTS

Studies were conducted with the main objectives of
increasing the germination percentage of clove sgeeds,
accelerating the rate of growth and vigour of seedlings in the
nursery and increasing the survival of the scedlings in the
mainfield. ‘The results are presented in the following pages,

The expariment consisted of three periods of collection

oi seeus (May, June and July 1979), three welght groups (Heavy,
Medium and Light) and two treatments for studying the efiect

of the poricery (sowing after removal of the pericarp and sowing
with the pericarp).

The mean valucs of observation on percentage of tirst
germination, nusbex of coys for 56 per cant gasminesion, number
of days for 5C per cent germination and number of days for the
completion of germination are presented in Table 1 and the
analysis of variance in Appendix I, The data have been presentoc
in Fige. 1 and 2 also.

The data showed that the percentage of germination was
markedly influenced by the perlod of sesd collection, weight
of seeds and removal of pericarp. The gecedis collegted and sown
during the month of June 1979, recorded the highest germination
(81.5 per cent), followed by thaee of May 1979 (49,2 per cent)
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Table 1, Effect of period of collection of seeds, weight of seeds
and removal of the pericarp on percentage of germination, nunber of
days for first germination, number of days for 50 per cent germination
and mumber of days for the completion of germinations

Transformed values (Actual values in parenthesis).

Percentage of Number of days Number of days Number of

Treatments

germination = for first for 50 per cent days for the
germination germination completion
of germinae
tion
1 2 3 | 4 -3
8 44.52(49.20) 3.55(12.60)  4.54(20,61) 5.38(28494)
Iz 45,83(51,50) 3¢54(12.53) 4.35(18,92) 5.07(25,70)
63 40,71(42,.,50) 3.07( 9.42) 4.07(16,56) 4,91(24,10)
SE, 031 0,08 0+08 0607
CeDe
(0005) Q.88 Oel3 - Qed4d humad
bl. 46,07(51,90) 3.36(11,28) 4034(18,83) 5.01(25,10)
bz 43.67(47,70) 3,44(11,83) 4,28(18,31) 5.06(254+60)
by 41,32(43.67) 3,36(11.,26) 4435(18,92) 5.29(27,98)
SB“ Ce3l 0.04 0.C8 0,07
CaDa
(QOGS) 3088 - -—hw L
N 45.,72(58,20) 3.,07( 9.42) 4.‘94&16.32) 4.83(23,32)
cz 37.69(37.54) 3.71(13.76) 4.61(21,25) 541(29,26)
SE_ 025 0403 0,03 0,06
Cube
(0.05) Os72 - - -
81 Ecarly season sceds Heavy sceds
a, Mid season seeds Medium seceds
8, Late season seeds “‘3' Light aeceds

e Fericarp removed
e, Pexicarp intact



Table' } contd,

1 2 3 4 3
a,b, 43.34(47+10)  3.56(12,53) 4.58(20.97) 5.35(28,62)
8,by 44.51(49420)  362(13,10) 4.48(20,07) 5.37(28.83)
8;b, 45.69(51020)  3,49(12.18) 4456(20.79) 5.41(29.26)
ﬂzgx ‘3023(‘6.90) 3.5‘(12053) 4.‘5‘19.3@’ 5005(35.50)
82°2 45.39(50,70) 3,59(12,88) 4¢24(17.94) 4.78(22,84)

b, 48.86(56.30) 3,50(12,25) 4.38(19.18) 5.38(28,94)
:}:1 37039(36.90)  3,03( 9,18) 3.98(15.84) 4.61(21,25)
a3b, 41011(43.20)  3,10( 9461) 4,12(16,97) 5,02(25.20)
Sk 0.53 0.08 007 0.13
CaDe

(Ce08) PR, - - -

a e, 50452(59460) 3.22(10,36) 4.24(17.97) 4.97(24,70)
ﬂzﬁl 38.95(39,50) 3076‘14013) 4,602(21.34) 5+25(27+56)
a0, 52,70(63430)  3.32(11.02) 4409(26,72) 4.88(23.81)
ay0, 35,46(33,60) 3,47(12.08) 4.37(19,09) 5.18(28,83)
8,0, 45.96(51.,70) 2.67( 7412) 3,77(13,76) 4.63(21.43)
SE, Ovdd 0406 0405 Oell

CeDe ’

(0‘“) L2 o - -
byey 35.40(33.60)  3.68(13,54) 4463(21.43)  5.32(28.30)
b,e, 47.24(53.90) 3,05( 9030) 4406(16.32) 4.,69(21,99)
bzai 37072‘37-‘1) 3.79(14,36) ‘05‘(30.&1) 5.30(28,09)
5202 49,62(58,00) 3,09( 9.54) 4,01(16.,08) 4,82(23,23)
b0, 39,80(41,00) 3,64(13,24) 4.65(21,62) 5.61(31.47)
b.c, 52432(62460) 3.07( 9.41) 4+05(16.40) 4,97(24.70)
Sxm 0.44 0,06 Qe 06 Oell
CeDe

(0,08) - - - e
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anxi those of July 1979 (42.5 per cent)s The hcavier sceds gawe
highest germination (51.50 per cent) followed by medium

{(47.7C per cent) and light seeds (43,67 per cent)e The removal
of pericarp helped to increase the germination fram 37.3 to
58.2 per cente The data revesaled that nunber of days for £irst
gemnination varied significantly, only in the case of different
collection periods, The seeds of July started germination in
9.42 days as against 12,53 days taken by the sceds collected
and sown in June and 12,60 days by those of May. The eifeqt

of period of collection of seeds was significant for the
mmber of days for 50 per cent germination. The seods collected
during July recorded SO per cent germination in the shortest
time (16,56 days) while the secds of Junc and May took 18,92

days and 20,61 days respectively. The data revealed that there
was no significant difference among the treatments for the
completion of germination. The different factors among
thempelves were not statistically significant in the case of
percentage of germination, mmber of days for ifirst germination,
number of days for 50 per oent gemmination and mumber of days
for the completion of gormination.

The effect of GA cm@ent on percentage of germination,
number of days for f£irst germination, numbcr of days for
50 per cent germination and number of days for the completion
of germination are presented in Teble 2 and the analysis of



Table 2. Effect of GA on percentage
gernination, wumpwaOpwmtmmmmaf&ynfer
the completion of germination

of germination, oumber of days for first

Transformed values (Actual values in parenthaesis)

Treatnents

Percentage of Number of days Muanber of days Number of

germination for first for 50 per cent days for the

germination germination completion
of germimation
GA 100 ppm 29.76(24.6) 3.46(12,0) 4.69(22.0) $.72(32.7)
GA 200 ppm 27.87(21.9) 3.,63(13.2) 4.78(22.9) 5+99(35.,9)
GA 300 ppm 21.65(13,6) 3.54(12.5) 4.78(22.9) 5.66(32.1)
GA 400 ppm 19.,66(11.3) 3463(13.2) 4.62(22.0) 5.83(34,0)
control 43.85(48.0) 3.63(13.2) 4.54(2046) 4.80(23.1)
SEg 0.107 Sk Q.19 s-xmo..u SE;,  2.04
NS NS C.B.(OqGS) = CeDa{Cu05) =

027

5.81
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varianoe in Appendix II, It can be seen that GA iohibited the
germination of clove seads, as the gontrol gave 48,0 per oent
gexnimation, against 24,6 per cent, 21,9 por cent, 13,6 per cent
and 11,3 per cent, when the seeds were sosked in GA at 100,
200, 30C and 400 ppm respectively. GA 100 and 200 prm were

on par with regard to the percentage of germination, Similarly,
the two higher cancentrationg of GA nsmely, 300 and 400 ppm
waere also on par. All the GA treatments significantly inhibited
the peroentage of germination as against the controls uWith
regard to the number of days fox f£irst germination and number
of days for 50 per cent germination, the treathents did not
show any significant mcm. Rowever, with regard to the
days taken for the completion of gezmination, the GA treatment
ehibited significant effeatss The comtrol gave significent
reduction in mmber of days for the gumpletion of gexminstion,
when compared to the other treatments, GCA 200 ppm, 400 ppm
and 100 pim were on par, mumamzmm.zwm
and 300 prm were also on pars

The second part of the axperiment was aimed at studying
mammmmmmmawewcfm
and the presence or absence of the pericarp, on the growth of
mm'mum‘ The growth parameters studled were the
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height of the seedlings, the girth of the geedlings and the
munber of leaves,

The effect of the different treatmonts on the mean
increments in height during the first four months and the
total increase in height after four months o:r growth are presented
in Table 3 and the analysis of variance in appendix 111,
The height increment during the first and second months were not
significantly influenced by the period of collection and sowing.
During the thlird and fourth months, the seeds of May produced
the tallest seedlings, The seedlings obtained from the June
sowing were taller than those from the July sowing. The total
increments in height also showed similar trend. During the
£4irst month, the average weight of seeds did not produce any
significant effect in increasing the height of the seedlings,
During the second month, the medium seeds produced the tallest
seedlings rollowed by heavy and light seeds, The mean increments
in height producedbytmmzmaofmwandnwmm
ware on par, during the third months The lighter seeds produced
significantly shorter seedlings. During the fourth month, the
tallest scedlings were prouuced by the heavy secds, followed by
medium and light seeds, The total height increment during the
four months of observation, inilcated no signiticant diiference
between the seedlings frum heavy; and medium sceds, However,
they were superior to the seedlings from light seeds, The removal
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ot |

Pericarp removed
' e, Pericarp intact

growth.
. Increments in height (cm) Total '
Treatments ,m"“"i a during the | increments
 First. Segond Thixrd FPourth (om) after
month  month month month four mon
. _ of growth
1 2 3 4 L 6 7
31 558 Cel?S 0¢542 CeB27 1,067 2,60
a 6463 0,202 0.495 0.671 0,895 2.26
‘3 6,62 Ced?72 0517 04,648 _0:??6 2,10
ss. - 0,007 0012 0,012 0008 0. 027
CeDe '
(0s05) o Lad - 0e03% 0,026 0. 079
bl 653 0180 0,512 0774 Ge 985 ‘ 2246
b: 6471 0200 0,586 0749 0.909 2:44
b3 6,60 G166 0.455% 0,622 0¢840 207
sE, w=  0s007 Ce0l2 0,012 0,009 04027
e'D.
(0.05) - - 0+037 04,035 0,026 0079
ey 6,72 0¢201 0.487 0«671 0¢B873 2,22
02 - 6653 0.166 0.548 Os759 0s951 442
SE, we 0,006 0.010 0,009 0,007 0e002
CeDy
(0e05) o= - C,030 - 0,021 -
L r Barly scason seeds bx" Heavy seeds
a, Hi4 season seeds b, Medium seeds
ay Late scason seedis h3 Light seeds
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Table 3 contd.

1 2 3 r 5 3 ]
&b, 6440 Ce158 0.456 00915 1.303 2,83
b, 6096 00200 04653 04860 1,048 2,76
ayby 6439 00166 0,515 04707 04852 2420
lzbl 6,76 0228 0575 0. 758 0940 2+50
asb, 6479 0,213 0,543 04678 04873 2,31

b3 6034 0.165 0v 366 0575 0,871 1.97
:’bl 6.44 0,157 0.508 0e650 Oe713 2,03
azbz 6439 0.187 0.561 04710 0eB05 2026
SEy - 0,013 0. 022 0.020 0.015 Ce047
C.D’ ) \ .

(0e05)  w= - 04054 - 0,045 0ed38
ac, 6430 00206 Oe 494 0.807 1,080 2457
‘1 6 .66 0,043 O, Qo847 1,050 2,63
.22 6.97 0e213 0.510 Ca641 0e849 2.2}
l2Q2 6,29 Cel91 Q.48 e 700 Cu941 2431
ajc) 6469 0.182 Oe 456 0,564 0.691 1,88
SE, - 0.011 0,018 0017 GeG12 04039
CeDe ' ‘

(0.05) - . - . 0. 372 —
blcx 6,51 0. 206 0.447 0e756 0,998 2,41
B1% 6.5 0e155 0.578 0,793 0,972 2.5
bye, - 6.89 00208 0.563 0,692 0.839 2430
b,e, 654 0,191 04609 10,806 0,979 2,58
b,e, 6477 04186 04450 0,566 0,782 1,98
b,c, 6443 0e150 0. 450 0678 0,903 2,19
SE, - C.011 0,018 0,087 0,012 -~ 0,039
CeDs

(0.033 d - L aad - 0.017 hand
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of pericsrp did not show any significant effect in the
increments in height of seedlings during the f£irst and third
month. In the second and fourth months, the peeled seeds
produced significantly taller seedlings, The total increments
in height upto the fourth mopth did not ahow any significant
difference,

The interaction of the period of collection of seeds
and weight of seeds indicated no significant difference during
the £irst and third month. During the second month, May « sown
Mwmadawenuuperinrwmmmtmmm During the
fourth month, the seedlings from May « sown heavy seeds produced
maximun height, followed by May = sown modium seeds, With regard
to the increments in height after four mohths of growth, the
May = sown heavy, and medium aeeds were superior to those of the
seed collection, and the removal of pericarp showed no significant
difference upto the third month. During the fourth month, the
July sown peeled seeds were significantly shorter than thoee
of May « sown peeled seeds, The former was on par with unpeeled
seeds sown in May, June and July and peeled seeds sown in June.
T™he May = sown peeled seeds were on par with those sown with the
pericarp, in May, Juhe and July as well as with the peeled seeds
sown in June, The total height increments at the end of four
months of operation, showed no siganificant difference between
the treatments. The interaction of weight of seeds ani removal
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of pericarp showed no significant differsnce upto the third
month, During the fourth month, the heavy seeds (unpeeled and
peeled) as well as medium unpeeled seeds produced significantly
taller secdlings than the other treatment oombinations. The total
increments in height after four months of observation did not
show any significant difference.

Husber of Jesves

The effect of different treatments oh increments in
leaf number during the first four months and the total incremsnts
after four swnths of growth are presented in Teble 3 and analysis
of varianoe in Appendix III.

The data showed that during the first month, the seedlings
from May and June sowings produced higher increments in leaf
mmber than those of July. During the sscond, third and fourth
monthe, no significant difference in the increments of leaf
oumber was observed, However, the total increments in leaves
atter four months of growth showed the seedlings £rom May-sowings
to be significantly supericor to thoss of June and July sowlngs.
The poorest seedlings with regard to the mmber of leaves were
from July = sowings. It can be seen from dsta presensed in
Table 3 that the increments in number of leaves is not influsnced
by the waight of seeds, removal of the pericerp and the inter-
sction of the three treatments,

The effect of different troatssnts on monthly mesn
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Table 4., Effect of period of collection of sceds, weight of seeds
and the removal of the pericarp on mean monthly increments in numbes
of leaves upto the fourth month and total increments in number of
leaves after four months of growth.

Initial Increments in number of leaves Total

Treatments . mher during the increments
gg.w_ s Ilxst Gecond Third Fourth igamlmaftg
- month month month month four months
‘ of growth
3 —7
Gl ' 2.18 OeS4 1,86 2.4) 2448 : 7.78
&2 2,31 1,01 1.95 2,08 2.48 747
ay 2.16 0.49 1,65 2,20 2442 679
Sk, —~ 0,05 0,09 0,08 0,08 0409
Cole : :
(0s05) — 0.16 L - — 0,08
bl 2.08 ‘ 0,85 2‘013 2.13: 2,51 766
b2 2,32 O, 84 11451 2012 2,52 6092
b3 2025 0,76 1,85 2449 2.35 7.46
SE, - 0405 0,09 0,08 0,08 Ce 09
GeDe
(0e0B) o= o= e=  e= - -
Ql 2.03 Ce84 1,66 2+20 2,33 7.03
@2 2.41 0,79 1,99 2,28 263 7.69
33‘ - 0,05 0s07 0,07 0,06 Q08
CeDs
(0.08) == - - - - -

ay Early season aeoda b; Heavy seeds
a Mid season seeds bz Mediun seodis
a8, Late scason sceds bs Light seeds

<y Paricarp remowvad
S, Pericarp intact
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1 2 3 4 5 6 7
e,b, 2,00 1,08 2.3% 2.03 24325 7,78
ul’bz 2,36 0,85 1.38 2453 2.62 7.38

by  2.22 0.90 2,03 2,66 2.58 8418
."bl 2.18 1.00  2.30 2,03 2.86 8420
:g:, 2440 1,22 1.66 1.57 2446 6475

3 2438 04681 1.88 2,65 2.12 7.46
:sz 2,08 0.46 1.85 2,28 2.41 7.02
u‘bz 2,20 Oed5 1.48 2422 2,48 6463
a 3 2,20 0e56 1,63 2026 236 6.73
SE. ——_ 0.09 0ed6 0915 0‘11 0:15%
c’D.
'1c1 2.00 1.00 1.91 2.3 2427 750
azcz 237 0,88 1.86 2.5} 24,68 8,07
lzcl 2.07 0091 1.71 2428 2453 7.43
62:2 2.55 1,11 2418 1,88 2443 7.8
‘3 1 2.01 0.00 1.37 2,01 2.08 0209
0302 2,31 0,39 1,93 2043 2,75 7.51
5B, - 0.08 0a13 . Qel2 O.11 Osld
CeDe

(0.05) _— b d L - - -
byey 2,01 0,84 1,98 2424 2,39 7446
\ blc: 2.17 0135 2Q23 1.” 2,63 7.87
bacl 2,06 1,00 1.43 1,87 2436 6,66
bye, 257 0.67 1,58 C 2.34 2467 7.18
byoy 2,01 0466 0.150 2.48 2.14 6.89
bsgz 2450 OQQS 291! 2,50 2,56 8,03
SEp, - 0408 0,13 0.12 Cell Os14
CeDe

‘O,m} —— " - - - —
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Table S, sﬂfm&mmaMm«m.mefmm
the removal of perigcerp on mean monthly increments in girth of the

saedlings upto

aeodungsaﬂtetfourmaﬁm

mﬁmmmeWanmetm

Initial Wum(a) during the Total

ro—

Treatments
increments
month month after four
months of
7 growth
: § 2» 3 - -3 6 7
‘l 0331 Q024 0,067 0,054 04,083 Ce2i7
a, 0328 0,022 0,070 04050 Os 079 Os224
a, 0s310 0,024 0,066 ' 0,055 04091 0,232
ss. -~ 0,003 0,004 Qe 005 0,004 0,004
Colbe
(0.05) -~ -~ - —— - -

bl 0e 317 0,017 G.,062 0053 0.078 0e213
b, 04327 0,022 0,073 ©.047  0.089 0e233
b, 0s324 0,031 0,008 0,053 0,083 0a227
&Bﬁ L 0,003 0,004 04005 s 004 0 004
CebDe
el 0320 0023 0,062 0,052 0. 080 Ca217
<, OP36 0,024 0,073 0,051 0087 Csd32
SEI\ o 0,002 0,003 - 0,004 0,003 0003
Ceildg . -

. Early scason secds Heavy seeds

3, Mid seaaon seads Mediun seeds

a, Late sesson seeds Lijht seeds

e Perzmp removed
e, Pericarp intact
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NI "

1 2 3 4 s 6 7
By  0e333 0,016 0u083 o046 04070 04187
:}g, 0u343 0,036 0.070 0,061 0. 096 0,235
a 0,316 0,030 0,078 0,075 0. 076 0.230
0320 0,016 0,072 0,071 04066 0,231
D¢ 336 Os 013 0,080 0.006 04,083 0,239
0.328 0,036 0,058 0,032 0,088 Ce218
0310 0,018 0,061 0,081 0,098 0.220
0e301 0,038 0,068 0,050 0,088 0.240
0328 0,025 ©,088 0,088 0o 0B6 0,023
-~ Ce 005 0, 007 0008 0007 0. 007

A—— L] L - o L
0e328 0,025 ©0e084  0s066 0.073 0217
0.333 0,023 C.070 CueO42 0,088 0216
00322 0,022 0,057 0,053 0. 081 04322
OCe334 0,022 0,072 0,046 0,077 0215
0,308 0,023 G,054 0,036 0,086 0420C
0,311 0,025 0.077 0,084 04095 0.263
me  0sCO8 0,006  GuOOS 0.005 00 006

(0e05) o= -— - - — -
be, Oe3l4 0.013 0,086  0.082 0e 056 Cel97
b6, 00321 0,021 0,062 0,084 0,090 0,237
b,e, 0e334 0,022 0,080 0,050 0e093 0,231
b,e, 0330 0,023 0,073  O,045 04085 0e236
b,¢, 0e321 0,034 0,073 0,084 0,081 0,221
b0, 0,327 0,026 0,068 0,083 0,086 0,230
Shy we  0s008 0,008 0,008 O 006 04006




iv,

4a

increments in girth and the total inorement in girth afver
four months of growth are presented in Table 4 and the analysis
of variance in Appendix IV. It aould be cbserved from the data
that the increments in girth was not influenced by any of the
treatments except seed weight., The total incrementy in girth
after four months of growth was higher in the scedlings from
medium and light seeds, and they were Oh pars m.oedl.lwa
f£rom heavier seeds :emrded:iélnst girth increments.

In order to have an overall assossmont of seedling vigour
as a result of the different treataents, a scoring technigue
was adopted. The scores obtained for the diiferent treatments
are pregpanted in Teble 5. The seedlings which obtained scores
of 7, 8 or 9 were considered as vigorous, those with 4, S or 6
as aodium vigrous and the remaining as woeak., None of the
treatments produced seedlings with a score of 9. The May « aown
sceds, May -~ sown heavy, medium or light seceds and May- sown
peeled or unpeeled seeds produced seedliings with soores of
7 or 8 and as such considered more vigorous. Vigorous seedlings
seeda, June peeled seeds, July poeeled sccds, iHeavy unpeeled
seeds and light unpeeled seeds, July sown peeled seeds produced
the weakest seedlings (score 3 out of 9).
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Table 6.

Bffect of period of collection of sceds, weight of seeds and

removal of the pericarp on the vigour of the seedlings after four months

of growthe

"

—

‘Inerma Increments in muin Total soore
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The results of the experiment conducted to evaluate
the three types of conteiners (clay pots, polythene bags and
coconut husk pots), three types of potting mixtures (Mixture 2,
Mixture 2 and Mixture 3) andmmméato:s (GA and urea)
on the growth and vigour of clove seedlings are described as
follows:

The different physical constants for the three types
of containers used in this study are presented in Table 7.
The different containers were 8o selected to have uniform
internal capacity. The total porosity and the relative
evaporating capscity of the three types of gontainers were
markedly different with the mean values ranging from 20,0 to
48,2 per coent and 21,2 to 27.2 g respectively.

The date relating to different physicowchemiceal
characteristics of the potting mixtures used for the study
are presented in Table B« The specific gravity and apparant
density were not afﬁm by the addition of bonameal and
grouninut ceke, while the pore space and water holding capacity

ware increased slightly by adding groundnut cake in the mixture,
It oan also be speen from the table that there was not much



Table 7, FPhysical characteristics of the different

49

containexrs.
Containers Total porosity Relative
{(pexr cent) evapaorating
capacity (g)
Clay pots 30,8 21.2
Polythene bags 20,0 | 22,8

Coconut husk pots 48,2 27.2




Fotting Mysicsl charscteristics ‘ Chemical characteristics
mixtures  SpeCi- Apperaat rore  Water  Holsture Soil clect- Orgae Total Avei- Availaw
fic density space holding (per cont) rea~ ricel nic aitro= lable ble
gravicy {(pexr  capecity ction condu~ aatter gen phos~- pota=
cemt) (per cent) ctivity (;xx (per phorus ssium
{(mmhos/ cent) cenmk) (pexr (per
an?) cent) oent)
Mixture 1 3,05 1.13 41.22 40,83 24 Se0 4ol Be5 0e225 0,080 04033
Mxture 2 3.08 12} 42.11 41,35 2.2 Ge¥ 4e3 840 0223 0,08 0,035

Mixture 3 3.132 1e24 . 45,852 44,45 2.5 62 4e7 6+8 0337 0,039 Q.03

"

97
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change in the chemicel properties of the mixtures by the
addition of bonemeal and groundnut cake,

The mean increments in the height of the seedlings
increment in the height after sewen months of growth in the
mursery are presented in Table 9 and the analysis of variance
mamvz..maumwmmmmmmg.sm

The mean increments in hMeight of the seedlings were not
influenced by the type of the container upto the fourth month,
During the £ifth month, polythane bags were fouki o be superiog.
Cooconut husk pots produced significantly taller ecedliings then
clay pots, During the aixth and seventh months, the coconut husk
pots anxi polythene bags were onR par, but superior to clay pots,
The total increments in height after seven months of growth
indicated that the most effective oontainer was the cocomit
husk pot. The potting mixtures did not show any significant
effect on height increments during the first and second months.
During the third month, Mixture 2 was on par with Mixture 3,
both being superior to Mixture 1, The height increment duxing
the fourth to seventh months, as well as the total height
incxement after seven months of growth showed Mixture 3 to be
the most effective, followed by Mixture 2, The effect of follar
- sprays oh the growth of the ssedlings revesled no significant
difference during the £irst and sscond months. 7The analysis



Table 9, Effect of containers, potting mixtures and folliar sprays on mean increments
in height uypto the seventh month and total increnents in height after seven months of
growthe. ’
1 \CH M
Traatments First 5econd ; incremernt s
month aonth momth month month month month in height
after seven
months of
growth
 § — 2 4 -] X 1 8. 2
a, 0.199 0.458 O.848 1,05 1.053 1,001 1,156 S5.877
a, 0230 Ce413 0,919 1.18%5 l.844 1,334 1,39 6.743
a, 0.233 O.d48 0.899 1,255 1,240 1,370 1,364 6.649
SE, 0.006 0,008 0,017 0.028 0,011 0,013 0. 025 0,029
CeDe ;
(0.05) — - - - 0.,031 ©,037 0.069 0.081
h1 Q227 0s439 0s771 0.960 0996 1,093 1.202 5. 775
h2 0.214 O.4138 0,945 1,202 1,198 1,327 1.301 6.659
b3 O.221 Oudd2 C.5949 1,298 1,316 1,357 1,432 72038
a% 0,006 Ce 009 O, 017 o©,28 CeCil 0,013 0,085 Q. 029
CuDe - .
(0e05) = -~ 0049 0.079 0,031 C,037 0,069 0,081
Gi 0216 Ouddd " Ou 885 1.152 1.145 1.156 1,326 64314
? Ce221 0,443 0.927 1.162 1.210 1.3%0 1,407 6.888
3 0e201 0,439 0,875 1.108 1,066 1,190 1.210 6,083
<, G231 0,466 Ca947 1.354 1.182 1,320 1,266 6.707
Cg 0,237 0.437 0.965 1,166 1,443 1.434 1.517 7.433
< 06220 0407 0.732 1.052 1,623 1.060 1.444 5515
SE, 0,008 0,012 0.025 0,040 0,015 0.018 0,035 0,041
CeDs
(005} o= - 0.070 0.112 0.442 0,053 0,098 O.114

8%



Table 9 contd.

U SEEMSNS SRS WSS MSISS. W S—— T 3
8. bi OedS4 OC. 468 0,746 0,082 0.876 0917 Ce 958 5,100
-»‘1:, 0s176 0,442 O0.B45  1.096  1.088 1.159 1,257 6.143
ayb3 0,166 0,463 0.953 1,187  1.195 1,135 1,282 6390
and 0209 0.375 ©C.760 1.032 0,985 1e138 1,338 5,938
0232 0,425 0,957 1.231 1,240 - 1.413 1.32¢ 6,910
3 0s247 0,436 1,040 1.294 1,320 14452 1.524 7381
:%1 0,217 0,473 0,808  1.075 1,038 1.221 1,308 64287
&3b, Oeld3 0,445 1,033 1.277 1.260 1,407 1.321 6,925
l3b3 0248 0,425 0.855 1,413 1.‘33 1.485 1.521 7335
SE‘ O:111 0,016 0,031 0. 041 O 29 0. 023 Q043 0,058
CeDe - - |
L Y
& Clay pot b1 Mixture 1 g
a, Folythene bag . bz Nixcure 2
a;  Cocomut husk pot b, Rixture 3
ey GA 100 ppm LA Ga 100 ppm + urea C.5 per cent
<, GA 200 ppm g GA 200 ppm + urea C.5 per cent
c; Urea 0.5 per cent Sy control

67



Table 9 contd.

TR T R T BT T S T E——
‘lg Cul?l Cu467 Qe 545 1.148 1,228 1,138 1.283 6,442
‘1 3 CelS57 0,475 0,814 1,038 Ou 97?7 0.995 1.108 5,510
‘13‘ 0228 0,486 G927 1,153 1,330 1,144 1,157 6.280
‘105 Cel188 0,462 1.03% 1,042 1.168 1,262 1,275 6,633
0s226 Ol.424 0,624 0882 Cs813 04793 Cs 066 44671
.2 0187 0.408 Q877 1.148 1.186 1,168 1,388 6,490
‘2? Ce235 0,393 0.931 1.117 1.142 1,604 14320 6.920
a,c, Cel24 0CWd402 0.873 1.120 1,037 1.268 1,304 6.220
ch‘ 0256 0,451 0920 1,420 1,237 1,338 1.424 6,910
azas Ce226 0408 1.068 1.,191 1,157 1,491 1.633 7850
.zcs Ce208 0Ou411 Ga844 1.117 Os984 1.140 1304 6.060
Q3 0-237 0451 1.,038 2232 1.251 14208 14344 6,722
I3g 0ead55 0,468 0,906 1.222 1.261 1.426 1,620 7.305
a8 %3 0220 0,440 0937 1,168 1,182 1,315 1.217 6‘539
a 3c 4 CedOb 0,462 0595 1a488 1,17% 1,480 1.216 6,928
alcl 0.255 0,440 0,791 1,264 1,642  1.551 1,646 7,50
a5 O0.244 0,306 0,728 1.155 0,951 1.246 1.260 S.813
SE. 0,015 0,023 0,083 0. 068 Qe CR7 0.033 0. 061 0071
Cobe
{Ce0S) o —— Cal22 — 0. 076 - Qe 092 Q169 Oe198

06
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1
& 2
e g:na 2
t’1«33 o'z“ ot i
: o'g‘“ 0,468 o ae s
23 7 O.411 :
v cz o '2325 °‘=- 480 0. ] o3 ‘ :
1 7 “
: : ‘ : 53 0.91 o
boc 211 i s O.“: : :7
bl S2li 0. o.s = = |
bz 4 0.180 D¢431 o2e : = » : g
Cs Ce238 09 3 o554 1 = E
b,¢ Oe 0"422 ¢-++4 {m - -
gaee 0‘222 g, 8 é:ocs x.‘ﬁi ﬁgg i;gsz i'gz | 3
. - » ‘
36; G‘gs & : 1.264 1.300 1.132 1.317 e:'-gs'
bye, o 17 2:430 "o L = = 5 s'lsg
ba : : - 132 1.:45 1.601 1,080 5,92
b:“‘ Qe 204 Ced G‘gsc 1’ 4 » 0 14@ = ‘6‘18:
0.215 33 +953 »124 g e = : .
by o.z’ég 3;48. 0.980 Lt it 1 l‘mg 6:522
T = s e 1 = = r
05) Q.02 - 0.842 1.571 i3 1 E 7
— y ] - 357 1 7 o 1 =
oo 1.022 ase ;?7
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gy, POLYTHENE BAGS. bz, MIXTURE -2
G 3. COCONUT HUSK PQTS, bs. MIRTURE . 3

Cy. GA 00 ppm.

€C2. GA 200 ppm.

Cx. UREA Q.5 PERCENT.
161 C4. GA 100 ppm. + UREA 0.5 PERCENT.
Cx. GA 200 ppm.+ UREA 0.5 PERCENT.
Cgs CONTROL.
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of the height increment for the third month showed that the
seedlings sprayed with GA 200 ppm + urea 0.5 per cent,

GA 100 prm + urea 0.5 per cent and GA 200 ppm were on par.
These were superior to the other treatments. Significant
increase in height increment was produced by apraying
ealoopm+ureao.5m:cemdnttmth9£wmmnth. During
the f£ifth month, the geedlings receiving distilled water spray,
GA 200 prm + urea 0.5 per cent and GA 200 ppm, were on par
and recorded largest height increments., The analysis of height
increment for the sixth and seventh month showed that the
secedlings sprayed with GA 200 ppm + urea 0,5 per cant and

GA 200 ppm were on par and superiaor to the other treatments,
The total height incremcnt upto the seventh month showed the
seedlings receiving GA 200 ppm + urea 0.5 per cent as the best
trestments. |

The "type of container x gotting adxture® interaction
was significant, It was founi that during the first moath,
. the seedlings raised in clay pots with Mixture 1, polythene bags
with Mixturcs 2 and 3 and cooonut husk pPots with Mixture 2 and 3
were on par and more effective than the other t;reammt
cambinations. The differences in height increment during the
second, fourth, f£ifth, sixth and eeventh months were not
significant, During the thixd month, polythene bags as well as
coconut husk pots with Mixture 3 were foulxi Lo ba the superior
treatnents. AR analyais oi the total increments in height
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showed that the seedlings raised in coconut husk pots and
polythane bags with Mixture 3 were on par, but superior to
all the other treatment combinations,

The results showed that no significant differenpe was
noticed between the treatments during the first, naaaﬁ and
also during the fourth month. The height incroments for the
third month dmed the seedlings grown in clay pots as well asg
polythene bags and treatad with GA 200 prm + urea 05 per cent
and coconut husk pots sprayed with GA 100 ppm or GA 10C ppm +
urea 0.5 per cent to be on par. These were superior to be
other treatment combinations. The wean increments in height
for the fifth month indicated that the seedlings in coconut
husk pots and treated with GA 200 ppm + urea 0,5 per cont was
superior to the others. bLuring the sixth month, the seedlings
in ths polythene bags and coconut husk ots trcated with
GA 200 ppm + urca Q.5 per cent were on par, an superior to the
others. The mean incroments in heiqht. during the seventh month,
- showed that the seedlings in polythenc bags treated with GA
200 ppm + ures 0,5 per cent, coconut husk pots treated with
GA 200 ppm or GA 200 ppm + urea 0,5 per c¢ent which were on par,
were the most effective oncs, The analysis of the total height
increment revealed that the seedlings in coconut husk pot and
polythene bags and treated with Gh 200 ppm + urea 05 per cent
were on par amni superior to the other treatments, The results
also showed that the uifference in height increments upto the
kfout&h month was not significant, During the f£ifth month, the
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seedlings grown in Mixture 3 and treated with GA 200 ppm +

urea 0.5 per cent recorded the maximum height increment.

™e mean increment in height during the sixth month showed

that the scedlings in Mixture 2 and sprayed with GA 100 ppm +
urea 0,5 per cent or GA 200 ppm + urea and Mixture 3 gprayed
with GA 200 ppm, or urea 0,5 per cent or wixth GA 200 pim +

ured 0,5 per cent were on par and superior tc all the other
treatments, During the seventh moanth the scedlings in Mixture 2
treated with GA 200 ppm + urea 0.5 par cent and Mixture 3 with
GA 200 pym or with GA 200 ppm + urca GCe.5 per cent were on par
and the effective treatments. An apalysis of the total increments
in height revealed that the maximum increments in height was
recorded by the seedlings in Mixture 3 and Mixture 2 ani sprayed
with GA 200 ppm + urea 0.5 per cent,

iv. Mumbor of loaves

The mean increments in number of leaves during the
£irst to seven months and the total increments in height after
seven months of growth in the nurgery are presenctad in Table 10
and the analysis of variance in Appenddix vii, The data have been
presented in rige 4 als0. k

when data relating to mean increments in leaf number
durdng the second and third month and the total increments in
mmber of leaves after seven months of growth were analysed,
coconut husk pots were fo#nd to be superior to polythene bags



Table 10.

Effect of containers, potting aixtures and follar sprays on asan increments

in number of leaves upto the seventh month and total increments in nunber of leaves
after seven months of growth,

Treatnents

Increments ih munber of leaves durir
Fourth  Flfth  Sixtn

Total increments

First Second  Third in mmber of
month Manth moith month month month month leaves asiter
seven months of

1 3 3 4 -1 5 1 :] ]
.1 10@92 10263 1*307 1-41»1 1.540 1‘653 1#81‘ 10‘30
&, 1,215 1.488 1.520 1.520 14425 1,51} 2.237 10,96
., 1,341 1,600 1.655 1,681 1,576 1.610 1.994 11.43
bl:h 0. 66 0,037 0039 0,041 0041 0.C47 e 52 Ce074
CeDe

(0s05) == 0,100  O.109 — — - — 0.206
bl 1155 14,304 1.35% 1,368 1,443 1,511 1.674 G+54
bz 1,185 1,385 1,463 1.529 1,428 1.561 2,096 30,67
b3 1,307 1,633 1,691 1,692 1.670 1.898 2.120 12,09
Sﬁm 0066 0,027 0,039 Le D4l Q. U61 ' OCul7 O UH2 G. 074
C‘DQ k

(V.05) == 0303 — w— - 0e131 s 0u206
<, 1,177 14,304 l.481 1,488 1,411 1.611 2.118 10,53
c; 1.393 1.4%9 1,659 1,696 1,607 1.829 2.125 11.60
e, 1.004 1,444 3,407 1.474 1.488 1444 1.848 10,23
<, 1.229 1,355 1,955 14,651 1,452 14655 1.270 11.40
ag 1,308 1,629 1,614 1,570 1.723 2.088 2.41¢C ‘124,41
< 1.319 1.2% 1.244 1e341 1393 1.318 1.410 9.20
58y 0e093 0.052 0,055 0,057 0,054 0,066 0. 074 0.108
Calw : ;

(0u08) = Ouléb 0ed55 Celb2 0.164 0.185 Qe 356 0.290

¢S



Table 10 contd.

X SRS WSS WA S — : 2
8,5, 1,177 1,133 1,266 1,355 1.622 1.627 2,105 10,04
'::2 0988 1,244 1,355 1,500 1.400 1,894 14638 10,02
3 1,111  1.411 1,300 1,377 1.588 24038 1,838 10,84
by 1,113 1,322 1,211 1.244 0277 1.455 1,677 9432
2 14158 1,433 1,477 1,511 1,330 1277 1.711 10,97
3 1377 14711 1,866 1,800 1,666 1.800 2432 12,58
a 14177 14455 1,600 1.566 1,427 1.450 1.838 10.46
azb, ledll 1,477 1.550 1,577 1.550 1,510 1e944 11,00
a 3 1,432 1.866 1,810 149500 1,755 1,855 26200 12.82
SEn Oeldd 0,064 0,068 C«071 0e 072 Co 081 0e 050 Oel127
Cobe
(0.05) — w—en Qe 190 - - - 052 04355
ay Cilay put T by Mixture 1
a, Folythene bag b, Mixture 2
a, Coconut husk ot b3 Mixture 3
| | Y GA 100 ppm C, GA 100 ppm + urca QW5 per cent
e, GA 200 ppm °5 GA 200 ppm + urca 0.5 per cent

ca Urea .5 per cent c. Control
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i - 3 ) 3 [ ] ] K
‘131 G995 1.088 1,355 1.120 1.511 14733 2177 9.98
‘3:2 1.622 1.311 1.488 1,266 1.622 1,215 1,955 11.22

3 Cu711 1,200 1,133 1,666 1,400 1.611 1,633 9.22
alc‘ 1,200 1,355 1,311 1,311 1,533 1,900 2,033 10,93

1,177 1400 1,400 1,577 1,711 2255 2,344 11.73
0.8886 1.222 1.35% 1.444 1.440 1,466 1,222 8.73
‘2 1,200 1,177 1.422 1,200 1,266 1.488 1@355 10.26
ay 1.220 1.444 1.711 1.422 1,533 1,577 24440 11,62
a 1.177 14488 1,377 1,688 1,511 1.222 <+ 066 10,42
lzﬁ‘ 1.155 1,066 1,688 1,488 14265 1,666 20444 11,57
.zCs 1,286 1,666 1,577 1.600 1,644 1.888 26444 12.06
.2¢6 1.244 1.486 1333 1,555 1,333 1,222 1,666 9.82
a,C 1,377 1.644 1,666 1,355 1,455 1.611 1.822 11,3
;35 1,333 1,733 1777 1.797 14666 1,755 1.977 11.9
Qa 3 1 333 1.644 10711 1.733 1.555 1.488 108‘0 11.04
asc‘ 1,333 1.644 1,666 1.622 1.555 1,400 2,330 11.72
a3Cg 1.444 1.622 1.866 1,777 1.844 2,110 2.644 13.44
.306 1,226 1.111 1.240 1,466 1,400 1.266 1344 9,05
SE, O.101 0,690 0,09 0,100 0.101 O.114 Oel27 0.179
CeDe
(008) o= 0253 - - — — - 0,502

LS



Table
10 ocontd.

hzf
gllgg 1.%” E
e 1.577
cd s 5 400 «266
bl 3 1‘955 1 :33 i
hic 1-133 1.~88 i ;5% 266
:22"-'2 0:3"6 1:232 i'su 1 v
pic? 1'022 1.486 12555 o i
bzcs 2 1.‘55 1 -y 102“) 233
bzc‘ : = 1.355 14533 1.711 1
gzcz 1.155 1.304 1511 h 12266 b :
b3:1 1“22 1.‘ 1‘6“ 1.220 1 l'sss 1
.13 22 1 5 .m ‘6" )
B3 1 3 1.6 ae 7 1 1 ‘oa
cz : : : 4 1.6 2446 5 1.86 i
3 1‘ 77 1.53 1.64 577 1 i 1 = 2 :
b c‘ .15” ‘533 1 ‘ 1.7 .31 .200 2.5 1 ¥
375 1.“0 1.500 1’550 1’ 1,422 1.512 1 440 19,«
Sg 1 2 i 1‘822 1'211 1,800 1.2@2 2'240 11.16
C L o244 1&7’0 1'666 1. 33 1,266 15 2‘ : l.m
) o) +566 »911 1.62 1 : 1’460 :
. - : l g «988 « 86 1¢ 8
{O 88 +B44 1 44 10803 1,35 : o ‘ 9.62
»05) O, i <711 s : - 1*‘
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a4y . CLAY POTS. by. MixXTURrRE. 1.
O2. POLYTHENE BAGS. b2. MIXTURE. 2.
Qs. CoconuT HUSK POTS. bs. MIXTURE. 8.
Cq4. GA 100 ppm.
Ca. GA 200 ppm.
C3. UREA O.8 PERCENT.
Cq. GA 100ppm + URER 0.5 PIRCE‘-NT

Cs. GA 200 ppM+ UREA 0.5 PERCENT.
Cg. CoNTROL.
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Fra. 4 EFFECT OF CONTAINERS, POTTING MIXTURES ANMD FOLIAR SPRAYS ON INCREMENTS

IN NUMBER OF LEAVES AFTER SEVEN MONTHS OF GRCWTH IN THE NURSERY.
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and clay pots. The potting mixtures influenced the increments
in number of leaves signliicantly, during the second and sixth
months. Mimtmwemdnmmmu.tatm 3 was
significantly superior to Mixture 2 and Mixture i, The total
increments in leatf number also showed similar results. The
boosater sprays influenced the increments in lcaf nunber except
during the {irst month, During the second, third and fourth
months the seedlings sprayed with GA 200 ppm, GA 100 prm +
urea 0,5 per cent and GA 200 ppm + urea 0,5 per cent were on
par and guperior to the other treatments. An analysis of the
increments An leat number during the £ifth and sixth months
indicated that the seedlings sprayed with GA 200 ppm and

GA 200 pamm + urea 0.5 per cent were on par and superior to the
other treatments, ixring the seventh month, the scedliings
treated with GA 10C ppm, GA 200 ppm, OA 100 ppm + urea Go5
per cent and GA 200 ppm + urea 0,5 per cent were on par and
superior to the control, The total increments in number of
leaves revealed that the seedlings receiving GA 200 ppm +

urea 0,5 per cent spray was the significantly superior treatment,

The "tyge of contalner x potting mixture" interaction
did not show any signiricant effect during the first six months
except wuring the third, burdhg the third month, the seedlings
in the polythene bags with Mixture 2 and coconut husk pots
with Mixture © were on par and found to be superior to the
other treauments, Uuring the seventh month, the seedlings in
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clay pots with Mixture 1, polythene bags with Mixture 3 and
cooonut husk pots with Mixture 3 were on par and these were
superior to the others. The total increments in number of
leaves after seven months of growth suggested that the coconut
husk pots and polythene bags with Mixture 3 were significantly
superior to the other treatment combinations., The results also
showed significant effect in leaf increment only during the
segond month, During the second month the seedlings in polythene
bags and coconut husk pots treated with GA 100 pr@m or 200 ppm
in combination with urea C.5 per cent, cocomt husk pots with
GA alone (100 ppm or 200 ppm) as well as coconut husk pots with
urea along (0.5 per cent) were on par and better than the other
treatment combinations., The total increments in mumber of lcaves
agter the seven aonths of growth suggested that the seedlings
raised in cocomit husk pots and treated with GA 200 pim + urea
Ov5 per cent was significantly supericr to the other treatments.
The 'type of potting mixture x booster spray’® interaction
indicated no significant difference upto the £ifth month.
During the sixth month, the seedlings in Mixture 3 treated

- with GA 200 ppm and with GA 200 ppm + urea 0.5 per cent were
on par and superior to all the other treatments, During the
seventh month, the seedlings raised in the three mixtures and
sprayed with GA 200 prm and urea 0,5 per cent, Mixture 1 with
GA 100 ppm + urea 0.5 per cent and Mixtures 2 and 3 with

GA 100 ppm were on par and superior to the other treatment
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combinations, After seven months of grawth, the total
increments in mmber of leaves showed the seedlings raised in
Nixture 3 trxuated with GA 200 pim + urea 0,5 pexr cent to be
significantly superior to the others.

24xsh of the seedliinga

The moan increments in gizrth of the seedlimgs during the
£irst to seven months of growth and the total increments in
girth after seven months of growth in the nursery are presented
in Table 11 and the analysis of werianoce in Appendix VIII,

The data have been presentad in Fige 5 alsoe

The containers did mot influemse the mean increment s
in girth during the periodof observation, except during the
third snd seventh months. The mean values for the third month
indicated that the seedlings in the coconut husk pots were
significantly superior to polythens bags and clay pots, which
were on per. During the seventh month, the seedlings raised
in the clay pyots found to e the best. Mmm-num
of growth, the total increments indicated that the seedlings
of coconut husk pots were significantly better than the other
two types of containers. ‘e potting mixtures did not show
any significeant effect during the first and second months,
The mean values for incremonts in girth cduring the third and
fourth months suggested that the seedlings of Mixture 3 was
superior to the other two treatments, During the seventh month,



Table 1ll. Effect of containers, potting mixtures and foliar sprays on mean increments
mgmwwmmmmxwmmmummmmotm

Total incremert s

Treatnents

sevaenth in gireth after
month seven months of
growth

1 2 3 4 S5 .8 2 8 9
a 00266 020425 O$.0300 00267 0.0422 0.0355 0.0607 C.2403
a, 0.0285 00,0529 0.0311 0.0415 Ce0T433 0.0407 v,0841 0+2807
a5 0,0355 00,0413 0,0481 00,0426 00581 00541  (,0366 Ge3370
SEg, 00007 0.0023 0.0017 0O.0u21 0.0023 0.0027 0.0025 . 0. 0034
c.D. R .

{0.05) - - 0. 0049 - - - 0. 0069 Ce 0095
b, 0.0274 0,0388 01,0322 (,0244 0.,0451 00,0355 0.0644 Ce22314
b, Oe0263 00,0468 00,0374 0,0377 00892 ©0,0833 0,0455 Ca2774
b3 G.U370 0,0511 0.0463  0.0526 0s0892 0,0510 ©,0285 0e 3492
SR, 0sCO17 0L.0023 0.0017 0.0021 0.0023 0.0027 ©.0025 0.0034
C-B'. :

lOoOS ) - anad 0.00¢9 0.0069 L and " 00%9 O‘m
< 0. 0288 0.,0422 0.,0377 ©.0281 Ue0481 0,0840 0,0450 0. 2659
o 0.0303 G.0503 0,029 00,0370 0.0511 00,0244 0,0548 0.2911
<5 0.0303 C.0429 (.0326 0.0330 0.0802 Ca0355 C.0400 C.958%
S, 0.0303 00,0462 0,03248 0,0400 Ce0S511 Ce0355 0.,0466 0.2540
g 00362 0.,0437 0,481 0,0511 00592 B,0821 0,0652 0.3577
< 00251 0.C481 ©,0351  (:,C38BC 0.0355 (o 0311 C.0311 Ce2458
5 0.0025 0.0032 ©,0023 00,0029 0,0034 0,0039 (0035 Ge 0048
CeDe '

(0.C5) —— - Ce0069 00,0081 Ce 0091 - Ce 0058 0,0135
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T 7z 3 y s G  A—— 5
‘lbl 0. 0255 0.0422 0.0355 0.0266 0.0522 0.0322 0.0300 0.2466
albz 0.0255 0.0444 0.0277 0.0220 0.0333 0.,0433 0.0377 - 02355
12:1 0.0300 0.0411 0. 0300 0.0233 e 0411 0.0300 0,0244 0.2211
az >y 0., 0266 0.0488 0.0244 0.,0344 00,0477 060377 0.0411 0.2261
azgz 0.,0288 0. 0688 0,038 0. 0666 0.0411 + 0544 0, 0666 0.3600
a 1 0.0266 0.0333 0.0311 0.0233 0,0422 0. 0440 0.0311 0.2266
a3b; 0.0266 0.0472  0,0400 0.0444  0.0660 0.0483  0.0680  0.3355
ajps 0.0533 0.0433  0,0733 0.0600  0.0655 0.0688  0.0844  0.4488
SEm 0.,0030 0.0039 0.,0030 0.0036 0.,0041 0.0047 0,0043 0.,0058
CeDe ‘
(0. 05) 0, 0086 o ——— — — —— 0.,0165
a Clay pot | bl Mixture 1
a, Folythene bag by Mixture 2
a; ' Coconut husk pot by Mixture 3
8 ¢, GA 100 pmm 'c4 GA 100 ppm + urea O.5 per cent
cy GA 200 Ppm Cg GA 200 ppm + urea 0.5 per cent
c, Urea 0.5 per cent Ce Control

w
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I  S— —  S—— 5 .}
0.0R66 00355 0.0422 0.0230 00400 Ce 0444 0,0288 Ce237
a3 0.,0222 0©.0577 C.0266 CeCR80 Q0440 Ce 0244 0,0466 Ca251
a,G, 0s0266  0,0355 0.0311 002320 0,0400 00355 Ce 0244 0.222
% O.0288 00,0355 0. 0260 0.0220 0a0422 00355 0.0266 0217
aycd 0.0311 0.0044  Oo0244  0,0330 0,051  0,0422 0.0544 Qo264
ay 0s2440C 00,0466 0.0288 0.03i0 0.0355 0.0311 0.0286 Ced28
a,ay 0.0266 - 0,04490 C.0288 0.0288 00511 O, 0288 Cs 0377 Ce246
o2 0.0288 0.0555  0.0266  O.051L 0,0880  0.0466 00511 0,308
ﬁﬂﬂu 0.Q285 00,0513 0. 0244 Oe 0442 0.0310 00266 0.0355 o242
ac, Ce0266  C. 0577 Q. 0288 0., 01¢0 Q.0140 Ce G422 0.0511 Ce295
ﬁﬂﬁm 0. 0377 Ce 0444 0.0533 0. 0440 04,0510 Qs OM60 00600 0337
0.022C 0.06822 0.0244 0.0377  0,0310 00533 0.0288 0e253
a6 GeQ33C VL0465 O. 0422 0.0330 00530 0, 04588 0.0688 Oe 313
a,c, G 040C  0,0377 0,035% Ce0310 0,0600 0.0422 0. 0666 Ce313
ayey 0.0355 00400 0.0422 0,0355 0,055V 0,0422 0. 0600 00311
o Qe QIS5 0.0455 0. 0488 0.0513 Qe 0660 0. 0644 0.0622 00368
a, \ C.040C 00,0422 0. 06606 00755 0 0750 0. 0800 0.0711 Oe#53
aq 0,088 ©,0355 00633 . 00,0200 0e03777 00466 00355 O 264
SEg 0.0040 00,0055 Oe 0042 06§h 0, 0059 0.0061 0.0061 0u 0084
Cele ‘
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e 0,055 0,085 0.3 a.0m3  0.086 N 3
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ng osEm aSh SO Saw oM dha oa o
0244 _
biey oot ootee ooae C.0222 0,0511 <. 0366 0220
HE g som ool ame S Ne  Su% i
0e0355  0.0400 < -t QAP
bic3 o cire SORE o800  Deotas  De0lad  Cuneee 0,0288 0233
p3g 0eG244 0.0330 O.0284 Se0377  C.0488  0.03 040466 0,260
Bj0g L0285  0u0866  0o03l3  onoice oviand Oa 30 C.0466 0e275
oted : Oded .
S can Sud oo gaf Dol o moti S
. 0.C377  C.02 ; 0.0555  © ‘
Wwﬂu 0., 0266 0.0377 «C244 0. 0244 0.0460 <0755 0. 360
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3.3 Ce 0488 & . O (600 C.0488 ;. V
S SO dab ok don Sl cn woose o]
. 0400 . Ga05 2
2% 0:0288  O.0B13  O.AGO  0.0840  Onca08 00064 oroose Ce 262
o +0056  G.0042 ©.0081 ©0,0059  0,0067 G Co203
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TOTAL INCREMENTS IN GIRTH (em)
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.54 4

.264

bi. MIXTURE .1
bz MIXTURE _2
bx MIXTURE 3

Qay. CLAY PLOTS.
Q2. POLYTHENE BAGS.
as. CoOCONUT HUSK POTS.

C43. G.A 100 ppm.

C2. GA 200 ppm. .

. UREA 0.5 PERCENT.

C4. GA 100 ppm + UREA 0.5 PERCENT.
. GA 200 ppm + UREA 0.5 PERCENT.
€C6- CONTROL . Tﬂ
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i

rn

a, Qa2 asy b| bz bs Cq Ca2 Cx Cq Cs
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Fic.5. EFFECT OF CONTAINERS, POTTING MIXTURES AND FOLIAR SPRAYS ON

“INCREMENTS IN GIRTH OF SEED. %iGS AFTER SEVEN MONTHS OF

GROWTH IN THE NURSERY.
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the scedlings in Mixture 1 produced significantly more girth
increment. The total girth increment upto seven months indicated
that the seedlings in Mixture 3 were significantly superior.
The booster sprays <id not exert any significant effect during
the first, second and sixth months. During the third and fourth
months, the seedlings sprayed with GA 200 pipm + ures 0,5 per cent
was significantly superior to the other trecatments, T7The mean
incremants in girth during the f£fifth month showed that the
seadlings treated with GA 200 ppm, GA 100 ppm + urea O,5 per cent
and GA 200 pim + urea 0,5 per cent were on par and superior to
the other treatments. During the seventh month, the ssedlings
treated with GA 200 ppm + urea 0,5 per cent was fourxl 0 be the
significantly superior treatment. The total increments in girth
atter seven months of growth suggested that the seedlings
thnivim GA 200 ppm + urea 0.5 per cent was the superior
treatment.

The seedlings grown in coconut husk pots with Mixture 3
was found to be the supsricr treatment with respect to inorements
in girth during the first month, 7The mean increments in girth
did not show any significant differencs upto the seventh month,.
The total increments in girth after ssven months of growth also
indicated the seedlings grown in cocomut husk pots with Mixture 3
to be significantly superior treatment. The "type of gontainers x
booster spray” interaction did not show any significent effect,
except cduring the third month, when the seedlings of ooconut



husk pots sprayed with GA 200 ppm + urea Os5 per cent was
significantly superior to all the other treatments. The total
increments in girth after seven months of growth slso confirmed
the superiority of this combination., There was significant
difference between the trestments only during the third and
mm*mwtmmmmhm.m
seediings grown Mixture 3 and treased with GA 200 ppm + urea
Ca5 per cent was found to be significantly suparior to the
other treatment cambinations., During the sevanth month the
wmma;ﬁutmsemudwtmmnm (200 ppm) was on par
with the above treatment. The total inorements in girth after
seven months of growth also showed the seedlings raised in
Mixture 3 anxi treated with GA 200 ppm + urea 0,5 per cent to be

significantly superior.

vi. Fresh

The data have been presented in Tacle 12 and results
otmmlymoflmmmm@mm. The results
are also presented in rFig. 5, 7The data showed that the seedlings
of coconut husk pots was significeantly superior to polythene bags
and clay pots, Among the three mixtures used, the seedlings in
Mixture 3 was found to be significantly superior, Booster spxay
of GA 200 prm + urea 0.5 per cent was found to be significantly
superior, The data revealed that the seedlings in coconut husk
pots with Mixture 3 was superior. The results indicated that
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Table 12, Effect of containers, potting mixtures and follar sprays
oh fresh weight, increments in root length, leaf area, length of
internodes and dxry weight of clove secdlings,

A N .
Trestaonts FTesh  Increments  Leaf tength of anh
s weight

weight 4in root ares internode
(g) length (aom) (o) (am) Ag)
3 £ 3 q 3 e

U 1,761 8.30 68.57 1.5% 0,773
02 2,028 9,70 71.56 14,66 0995
.3 2305 9.38 7343 1.84 1,173
% 0,007 Q. 055 6931 0,0 0,005
Ciouos) 0,020 0.155 0,87 0403 0. 015
by 14876 8s26  65.40 1,68 0,918
hz 2.044 Fe54 73,23 1,72 CeS72
bB 24174 10,02 .77 1,65 1.C53
sEh 0,007 0.055 QQn ' 0’01 0.005
CeDe
(Q.05) 0020 0.155 0,87 0,03 0s015
Ql 1.967 9.11 73*‘9 ! lcﬁg 04906
<, 24052 Co?5 72.87 174 1,005
03 2107 8484 69,48 1.68 0+ 996
c" 2090 Ce47 73.717 )} P [ ¥ 1,05%
Cg 24356 10464 78,93 1.% 1,190
06 1.714 799 $9.23 1.54 0,728
5‘3% 0010 Qe Q79 C.44 0,02 Qe OC7
*e.05) o8 0e221 1.26 Ce05 0,021

ay Clay pot b1 Mixture 1

8, *olythene bag b, Mixcure 2

a, Coconut husk pot b, Mixture 3
2 GA 100 prm A GA 100 ppm + urea Gof5 per cent
c, o4 200 ppn Cg SA 200 ppm + ures O.5 par cent

c, Urea 0¢5 per cemt ¢, Control
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T

1 2 3 4 S 6
a bl 1,67 709 64,08 159 0.712
‘1‘:2 1,7 8,88 69.43 1.53 0,775
3 1.84 8,92 73.17 1,57 0,833
::bl 1.88 8.58 64,54 - 1468 Qe 939
lzbz 2401 10,07 71,12 1.73 0,955
‘2”3 2,02 10,51 78.06 14,59 . 1.089
& 2.10 92,05 67.61 1.88 1,096
) 2:35 9.97 73.1) 1.89 1,186
03 3 246 10,63 790!9 1.86 1,236
8By 0.01 0.09 054 0.02 0. 093
CoDe
( 0,08 ) 9003 O» 27 1052 — 6.026
ulcl 1.70 8,00 70,63 1.62 0. 755
sy 1.77 8.9 67.26 1.61 04788
.103 1.84 8.,06 69,00 1.49 0,755
Qle‘ 1.77 8,71 .32 1 055 0,861
.105 1.93 P34 69,46 1,60 0.914
al:ﬁ 1,53 6.73 58,63 1,46 0,565
e 1.89 9.58 T73.719 1,60 0.,822
lzgz 2,03 9.80 T .66 1.2 1.088
Ga 3 2.11 8,95 68,60 1,68 1.038
a0, 2.04 995 73451 1.72 1.083
.2 2,40 11,22 79,85 1.7 1e222
& 1,69 8.86 60,62 1.48 0.743
‘3 2,00 9.66 13.% 1.84 1.082
.3:2 2,35 10,49 78,70 1,92 1,217
l3 Y 2,37 9.52 70,77 1.87 1.204
“3 2,73 11,36 89.12 1¢§3 1.434
‘3 : 1.91 8.38 50.44 1,67 0.876
53. 0. 02 Oel36 G 76 Q.03 0,013
CeDse
(0.%) 0,05 0.38 2»“ b 0,037
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) 2 3 4 S 6
blﬂl 1.7 8,09 66,81 1.7 0,855
bl:z 1.87 8440 68,75 1.74 00 904
bl 3 1.9% 7+66 56,33 1,61 0.921
Mad 204 o6 78 nen i

2. el 1.81

vl 19 780 54,41 1.5 0.643
bzcx 1.84 9237 7357 1,68 0,833
bz:z 2,06 10,09 72,58 i1.,60 1.002
hz 3 d.11 9.26 73.52 1.78 Q. 987
bzc‘ 2.11 10,07 75449 1.7 1,032
bzcs 2,39 11,17 72.71 1.7 1,188
bzc6 1. 7.86 60,66 1.54 0,740
bacl 1,98 9485 79+10 1.67 0,981
bs:z 2.22 10,70 T7.32 1.69 1.108
h3 3 2+26 9,40 ”o“ 1.64 1.108
b3%¢ 2424 10.16 7687 1,67 1.108
bsc‘ 2453 11,19 06 .94 1,72 1.264
h3¢6 1.80 8461 62,62 154 0,802
SE, 0,02 0ul3 s 76 0,03 0,013
CaDe

(0,05) 005 [+ 79 §-) ?Q’»’  and 0,037




Aj. CLAY POTS. by. MixTurs. 1
Q2. POLYTHENE BAGS. bs. MiIXTURE . 2
ax. COCONUT HUSK POTS. bs MmixTurRE- 3

C4. GA 100 ppm.

Cz2. GA 200 ppm.

Cs. UNEA 0.5 PERCENT.

Ca. GA100 ppm 4+ UREA 0.5 PERCENT.
Cs5. GA200 pp™M + UREA 0.5 PERCENT.,
Ce- CONTROL,
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Fia. 6. .EFFECT OF CONTAINERS, POTTING MIXTURES AND FOLIAR SPRAYS ON FRESH_
WEIGHT OF THE SEEDLINGS AFTER SEVEN MONTHS OF GROWTH IN THE NURSERY
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the seedlings of coconut husk pots treated with GA 200 pm +
urea 0,5 per cent was significantly superior to all the other
treatment combinations. The data also indicated that the
seedlings in Mixture 3 and treated with GA 200 ppm + urea
0.5 pex cent was suparior to the other treatment combinations.

vii. longh of the SAR XKoot

The data presented {n Table 12 and the results of the
analysis of variance table in Appendix IX. The data have been
rresented in rig. 7 also. The data showed that the sesdlings
of coconut husk pots was significantly superior to the other
treatrents. Anong the potting mixtures, the sesilings in
Mixture 3 was significantly superior to the other two. The
booster spray of GA 200 ppm + urea 0,5 per cent resulted in
significant inorease in the length of the tap root of the
seedlings. The results showed that the seedlings in cocomat
husk pots and polythene bags with Mixture 3 were on par and
significantly superior to the other treatment owmbinations.
m«umﬁmemmmmmm
tmtodwithmzoopmﬁmoammmmtmw
treated with GA 200 ppm + urea were ofi par and produeed
significantly longer roots. The data also indiosted that the
seediings in Mixture 2 with GA 200 ppm + urea 0,5 per oent and
Mixture 3 with GA 200 ppm + urea 0.5 per oent were on par and
m&ammmmmmm"
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viti. Leaf Ares

The table 12 presents the effect of different treatments
on total leaf area after seven months of growth, The results
of the analysis of variance is presented in Appendix IX, The
data have been presented in Fig. 6 alsos The results revealed
that the cooomut husk pots was superior to the polythene bags
and clay pots. Among the potting mixtures, the seedlings in
Mixture 3 ' : proved to be significantly botter, The booster
aptayctcazwm+muo.5permtwasjfoundtobem
most effective treatment in increasing the leaf area. The data
showad that the seedlings in coconut husk pots with mixture 3
was the significantly superior treatments The results showed
tm-sodunglocmtmmwtmmmOpm+w
0e5 peor cent to be the most effective and superior. The data
also revealed that the seedlings in Mixture 3 treated with GA
200 PPl + urea CeS per cent was significantly superior when
compared to the other trestments.

The effect of the different trestments on mean interncdal
length ¥ - presented in Table 12 and the results of the analysis
of variance in Appendix IX, The data have been presented in
Fig. 9 also, The mean internodal length of the scedlings showed
that the seedlings from cooconut husk pots was significantly
luperxct’m the other treatments, Among the potting mixtures,
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the scedlings of Mixture 2 was superior to Mixture 1 and 3,
The follar spray of GA 200 P + urea 0.5 per ccnt wes the best
treatment. The different iactors among themselves ware not
statistically significant in the gase of leaf area,.

The effect of different treatments 4dn dry weight of the
secdlings are given in Table 12 apd the amelysis of variance
in Appendix ix. The data have been presented in Fige 10 slaso.
The data showed that the seedlings grown in coconut husk pots
or Mixture 3 or spray Oof GA 200 ppm + urea 0.5 per cent were
thm. The results showed that the seedlings in
ooconut husk pot with Mixture 3 was the most effective and
significantly superior treatment, The data revealed that the
seedlings in coconut husk pots treated with GA 200 ppm + urea
OeS por cent was superior to all the other treatment combinations.
The data also showed that the seedlings in Mixture 3 treated
with GA 200 ppm + urea 0.5 per cent was the significantly
superior treatment.

In oyder to asscss the overall vigour of the seedlings
as a result of the different treatments, s scoring technique
was adopted, The characters for which scores were given include
height, mumber of leaves, girth, fresh weight lcaf area and dxy
weight.
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Table 13. Effect of containers, potting mixtures and follay sprays
growth,.

mmviqo\mcfmmuwmmmof

Treatmants Height Number 1eaf Freah oxy
of Girth aroa weight weight out of a
lcavaes ’ poasible
maximum of 18
: AR .

a 1 2 2 2 } § 1 9
ay 2 2 2 3 2 2 12
ay 2 2 3 2 3 3 15
by 1 1 b § 1 2 2 8
b: 2 2 4 2 e 2 12
53 3 3 3 3 3 2 17
2 2 2 2 2 2 12
E; 2 2 2 2 2 2 12
3 2 2 2 2 2 2 12
e, 2 3 2 3 2 2 13
Qg 3 3 3 3 3 3 i8
% 1 1l 2 3 b 3 i 7
a 1 } § 2 b ) § b § 7
.1:)1 2 b § b § a2 3 1 8
i 3 2 2 2 2 1 1
"n, 1 1 1 1 2 2 8
‘2"2 2 2 1 2 2 2 11
3 3 3 3 3 3 17
a.b. 2 2 b § i 3 3 11
') 3 r ] 3 2 3 3 15
a 3 3 3 3 3 3 18

a Clay pot "1 Mixture 1

a, Rolythene bag b, mibsture 2

8, Coconut husk sot by Mixture 3

< GA 100 ppmn S, GA 100 ppm + ures 0,5 per cent
ey GA 200 ppm osmzwm*WGanae:cem

e; Urea 05 per cent S Control
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presented in Table 13s The seedlings which obtained scores of
16, 17 and 18, out of & possible maximum of 18, were considered
as vigorous, those with 13, 14 snd 15 as medium vigorous and
those below 12 as wesk. Seven trestaents produced seedlings
with & score of 18, These treatments were cocohut husk pots
w&thntxtuns.comummvtthmmommm

pots with GA 20C ppm + urea, polyshene bags with GA 200 ppm +

urea 0.5 per cemt, GA 200 pgm + ures OS5 per cent, Mixture 3 "

with GA 200 ppm and Mixture 3 with GA 200 pym + urea 0.5 per cent.
Eight other treatments also produned vigorous seedlings, but
with socores of 16 or 17, The least vigorous seedling (score 6)
were produced by three trestments. These trestments were,
Mixture 1 with GA 100 ppm, Mixtuze 1 distilled water spray and
Mixture 2 with distilled weter aprey.

mmmeffmammmmmm
of clove seedlings in the mainfisld six months after transplanting
are presented in Table 14, The dats have been presented in Fig.i
also. The data showed that the ©oonut husk pots recorded
85 per cent survival as against 60 per cent and 50 per cent,
respectively for polythene bags and alay pots. Coconut husk pots
ware significantly superior to polythens bags and clay pots
et 5 per cent lewvel of significencs, Mlythene bags were found



Table 14, Effect of different containers on the field
survival of the clove seedlings, after six months of

78

transplanting.
Containers survival Chisquare
(pexr cent)
Clay pots 50% ciay pots x coconut
Folythene bags 60 Clay pot x polythene
bags = 0,404
Coconut husk .
pots 85+ Folythene bags x

coconut husk ots =
3.134

* significant at 5 per cent level.
+ Significant at 10 pexr cent Mh‘
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to be superior to the clay, pots at 10 per cent level of
significance,

The effect of the containers ot increments in height of
the transplanted seedlings :. . presented in Table 15 and the
results of the analysis of variance in Appendix X, The data
showed no significant diffarence in height increments upto the
fourth month, Between the fourth and sixth month, the seedlings
transplanted along with coconut husk pots recorded more height.

The effect of the cuntainers on increments in mmber of
leaves of the seedlings tranaplanted to the mainfield, are
presented in Table 16 and the analysis of variance in Appendix XI.
The data showed no sigiificant cfifect upto the fourth moath,
Between fourth and sixth months, the coconut husk pots produced
significant increase in leaf number than polythene bags and
Giay pots.

The effect of the three typesbf gontaimers om increments
quammmawmmmuu’tumm
presented in Table 17 and the analysis of variance in Appendix ¥II.
The data showed no significant differencs in girth incressats
upto the sixth month, |



Table 15, Effect of different comtainers on increments in height of the
seedlings after two, four and six months of transplanting to the malnfield.

containers

Clay pots 0.60 2,34 4.47

R)mm bags Q.87 24650 5.28

Coconut husk pots 0,86 3ed3 5,98

SEg SEy Sk
Clay prot x polythene bag 0,082 0120 Oulid
Clay pot x coconut husk pot 0,039 0.3113 0el25
Polythene bag x cocomut husk pot 0« 037 0105 Os118
Colle Cele Cels

(0.05) (0.05) (0.05)

Clay pot x polythene bag — — C. 38
Clay pot x cocomut husk pot - - Ce35
Polythene bag x coconut husk pot o~ — Ce 34

08



Tabhle 16. Effect of different containers on increments in mmber of leaves

after two, four and six months of transplanting to the meinfield,

Containers
Chy pots 2.30 5«10 7.70
PFolythene bags 2,66 Te42 9.67
Coconut husk pots 3.23 5.82 1i1.18
- SkEg Sty SEy
Clay pot x polythene bag 0267 0,296 0e 395
Clay pot x coconut husk pot 0,248 0,276 Ce 367
Folytheoe h.g;: meom:t. hask 0,237 0,261 0.346
Cabe CoDe CeDe
(0.05) {0.08) (0.05)
Clay yot x polythene bag - - 1.13
Clay pot x covoiut busik pot — — 1.05
Folythene bag x coconut husk — - C.99

pot

I8



Table 17. Effect of different containers on increments in girth after two, four
and six months of transplanting to the mainfield,

Containers Increments in girth (om) after
two months four months six months

Clay pots Cel? Ce 33 O 46

Polythenc bags Ga21 040 053

Cocorniut husk pots Qe23 Ce40 © 0e52

SEg SE, SEg
Clay pot x polythehe beg Ce013 QeC22 0019
Clay pot x opconut husk pot G.C12 G021 C.018
Folythene bag x cocomit sk 0.011 0.019 0,017

bot

8
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DISCUSSION

Short viability of seeds, low percentage of germination,
high mortality, slow rate of growth of the seedlings in the
mirsery and low perxcentage survival of seedlings transplanted
to the mainfield are some of the problems confronting the clove
growers in the State. The (wresent studies were carried out
with the objectives of £inding solutiohs to these problems.
The results obtained axe discussed in this chapter.

The results presented in Table 1 revealad that the
highest germination (51.5 per cent) was recorded by the seeds
aollected and sown during June 1979, The seeds of May 1979 was
found to be the second best. Influence of period of collestion
of seeds has been reported in nutmeg (Mathew, 1979), Cocoa
(Atanda and Jagob, 197C ; Keshavechandran, 1979) and tea
m. (1977). In the case of nutseg, which has similarx
climatic and cultural requirements as @love, the best month
&M@limimmfomwhmtmm. 1979).

The higher porcentage of germination obtained during the month
of June ¢an be attributed to the optimm temporature and
husidity candtuons during that month.

™e data presented in Table 1 also revesaled becter
gezmination with the use of heavier seeds, Kannan (1972) end
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Sriram (1977) also recorded beneficial effects with regard
to percentage germination by using heavier sceds in clove.
The heavier seods may have more “initial capital”™ as comparasd
to the lighter ones {Heydecker, 1974), t.t_zus giving advantage.

The stwiles also revealed significant increase in
germination, as a result of removal of pericarpe The seeds
with secdboat intact gave 37.3 per cent germination, as against
58.,2 per cent when the pericarp was removed hefore sowing.
Similar results were obtained by Sriram (1977) and Nair gt aj.
(1979) in cloves, The removal of pericarp might have rendered
the embryo more accessible to water and oxygen in the surrounding
atmosphere or might have facilitated faster imbihition of water,
thus initiating the germination process; (Hartman and Kester, 1972).

Though the seeds colleeted and sown during June recorded
maximun percentage of gexminaction, the July seeds took less tine
for the commencement of germination amd also for recording
50 per cent germimation, An analysis of the physical characteri-
gtice of seeds collected fiuring the three months as presented
in Table 18 revealed that, as campared to the Juhe seexis, the
seeds collected during July had less average waighte Furtherx,
the incldence of pests /\unidentified. pyrausticac, Lepidoptera

was more in the latter,
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Period of collection 1Verage Average weight/ rost

woluma/seed seed incidence
(ceca) {g) (per cent)
May 1.98 1.88 28
June 1.92 V 1.79 304

July 1.7C 1.5% Be7

But for these two defects, the July sceds may have given
better germination also,

The data jresented in Table 2 indicated that GA at the
concentrations tried (100, 200, 300 and 400 ppm) exhibited
inhibitory effect on germination. Sush inhibitory effects
have been recorded in blue berry, (Ballington gt al. 1976),
coffee (Valio, 1976) and rice (Sirecar, 1963)s It is possible
that either the levels of GA tried were high or the clove seeds
contain GA in sufficient quantities as chscrved by Simpson (1565).
The seed treatments with GA not only affected the percentage of
germination, but also extended the time for conpletion of
germination. It May be wortiwhile to try lower levels of GA
in future up&rhanta to obtain MQhér percentage of germination.

The data regorded in tables 3, 5 and 6 indicate that
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May sowings (irrespegtive of weight of seeds) produced
significantly vigorous seedlings as compared to Jupe and July
sowings. As osn be seen from Table 18, the seeds collected

during May were larger and free from peets and discase attack,
than those of June and July., The "initial capital" within the
seed (Hoydecker, 1974) and the inherent health of the sceds

could be cited ag possible reasons for the vigour of the seedlings:
obtatned .ovcharov (1969) obtained striking differences in the
bicsynthetic activity of the seedlings reasulting from sceds of
different weights in several Qrops.

The present study indicated that the pxesence of seedcoat
though affectos percentage of germination, did not influence
vigour of the seediings, This observation may scem coatradictory
to those obtained by Rannan (1972), Sriran, (1977) and
Nair et ale (1979). It may be pointed out that the above workers
have recorded healthier seedlings from peeled sceds and they have
not studfed the vigour of the seedlings for a period of four

months,

among the three types of containers used for growing
the seedlings £rom the primary nursery, the cooomut husk pots
were found significantly superior to polythene bags and clay
pots (Tablcs 9 to 13), The cogonut husk pots can be made fairly
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carly as deseribed angid.at the end of seven months of
observation, the husk portion was seen to have disintegreted
partially, The favourable effects exhibited by coconut husk
pots may be attributed to its ability to meintain temperature,
humidity and molsture levels, favourable for the growth of the
scedlings. AS can be seen from the Tsble 7, the water holding
capacity of the coconut husk pots wes(- higher than that of
polythene bags and clay pots. Further, the total porosity of
this container was aleo very high, as oompared to that of the
other twoe All these factors together might have contributed
for the better vigour of the seedlings, oastoe and Pollard (1959)
attributed high pexrmiasbility and porosity of the pot wall to be
responsible for the iavourable effect on the growth of container
grown plants. FPerishable types of cohtainers have given better
rate of growth of uaedu.ngl in coffee (Figueiredo and others,
1964 ), cocoa (Reyes and Armas, 1965), arecanut (Appaiah, 1970)
and in cashew air leyers (hajeevan, lﬁa}. Similar beneficial
effects must have been available to the seedlings grown in
coconut husk pots alsoe

Among the potting mixtures used, Mixture 3 consisting
of one part scil, one part sand and one parxt pOwdered cowdung
with bonamcal . 2 teaspoons/pot and powdered groundnut cako o
2 teaspoons/pot was identified as the best, The addition of
bonemeal and groundnut cake must have improved the physical
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properties of the mixture, as indicated by increase in poxe
srace and water holding capacity (Table 7). The resultant
imppovement in aeration must have also been responsible for the
vigour of the seedlingse

In the present studies, foliar spray of GA 200 ppm +
urea C.5 per cent produced signiffcantly vigorous scedlingse
Increased rate of growth of swedliings have been obtaincd by
resaarchers in guava (keddy, 1963), jack (Shammugavelu, 1971)
nutmeg (Mathow, 1979), cocoa (Niehwls, 1959 and Are, 1964),
lemon (Randhawe and Singh, 1959), sweet orange (Shant and
RO, 1973), peach (Carlone, 1959), cherry (Hall and Lewis, 1952),
arple (Powell et al. 1959) and pecan (Shreve anc Campboll, 1967)
by GA treatment. Gilliam and wright (1577) cbscrved increascd
root length as a result O appiication of GA, along with different
levels of nitrogen,

An anelysis of the interaction betwcen ‘type of containcr X
rotting mixtures', "type of container x boogter spray" and
“type of potting mixture x booster spray® werc significant
(Tables 9 to 13), The secdlings railsed in coconut husk pots
with Mixture 3, coconut husk pots sprayed with GA 200 pim
urea 0,5 per cent and seedlings grown in any container with
Mixture 3 arxi sprayed with GA 200 ppm + urca Q45 per cent were
found to be superior in the production of vigorous seedlingse
The stwiles have inkitcated that by selecting appropxiate
containers, potting mixtures andi booster aprays, the rate of
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growth of Clove seedlings could be enhanced.

The data presented in Table 14 revealed that transplanting
the clove scedlings to the mainfield with the cooconut husk pots
intact gave 85 per cent survival (after six months), The scedw
lings grown in clay pots and transplanted carefully to the
mainficld gave only 50 per cent survivale. The better results
obtained in the case of coconut husk pots could be the result
of practically no disturbance or shock to the root system of
the geedlings. Further, the coconut husk pots gave protection
to the root system and the decomposed husk material added
organic matter in the root zone, The combined effect of all
these must have resulted in the higher survival rate of the
secedlings., sSetter field survival of plants raised in decomposable
types of containers were reported by Benstead (1950) in cocoa,
Harer (1962) and Snock (1965) in coffee, Albuquerque et al. (1958},
Shetty and Bhaktal (1965) and Rajeevan (1978) in cashew,

Serier (1966) in oilpalm, Appaiah (1970) in arecanmut and

singrot gt ak. (1570) in ZiZ/RONS BANELASLANG.

Though differences in survival of the seedlings have Lkeen
cbserved among the three types of containers, the results
presanted in tables 15, 15 and 17 fndicated no significant
difference in the growth of the swrviving seedlings, upto a
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. period of four months, During the period from four to six months,
the seedlings from coconut husk pots produced better growths
This may be due to the enrichment of organic matter in the
rootsone as & result of the disintegration of the container,
It may also be pointed out that the organic matter thus added
to the rootzone may have improved the water holding caspacity
of the soil. |
mmmmden.umm
tentatively concluded that the seeds may be collected and sown
during the month of May for obtalining superior seedlings. Heavy
or medium spseds weighing more than 1,5 g each may give botter
results. Removal of pericerp may be effective in hastening
gemination and for giving higher percentage of germination,
GA at the levels tried exhibited inhibitory effects and as such
further stwiies with lower levels of GA are worthwhile., For
enhanced rate of growth, the seedlings may be transplanted to
- cogonut husk pots with a mixture consisting of one part soil,
one part sand and one part powdered cowdung with bonemeal
2 teaspoons/pot and powdered groundnut cake 2 teaspoons/pot
(Mixture 3)s Seedlings grown in coconut husk pots and
transplanted to the mainfield along with the pots may give better
survival. Spraying GA 200 ppm + urea 0,5 psr oent to the seedlings
growing in cocomut husk pots with any medium or in Mixture 3
in any container may hasten the growth of young seedlings, The
studies revealed that by using better management practices in the
nursery, growth of clove seedliings can be enhanced .thexeby redusing

the juveails phase,
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SUMMARY

sStudies were conducted at the Instructional Farm
attached to the Ooui?ge of Horticulture, Vellanikikara during
1979=80 to £ind out the methodis to increase the percentage
of germination of clove seeds, to accelerate the rate of growth
of seedlings, and to increase the percentage survival of
seedlings transplanted to the mainfield., Seeds collected during
the months of May, June and July were classiiicd as hoavy,
medium and light, and sown with or without the pericarp.
Sexrmination as well as the various growth paranciers were
obgervad, In another experiment, the cffect of GA treaument
on germination of clove seeds was investigated., In a third
experiment, clove seedlings from the primary nursery were
transplanted to three different types of containers fiilod
with threc types of wotting mixtures., The secdlings were alsc
given chemical booster sprays (GA and u:.faa). The various growth
paraneters were observed to £ind cut the effect of the types of
contalners, potting mixtures amnxi the chemical sprays on the
rate ¢f growth of clove seedlings. In another experiment, the
clove scedlings from the primary nursery which were grown in
different types of comtainers were transplanted to the mainfield
with or without the container to assess the rate of survival
and the rate of growth of seedlings.

The salient Zindings of the stwilcs are sumarised below:
1. The seeds collected and sown during the month of June recorded
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the highest pe=roentage of germination (51.5%)., However, when
the rate of growth and vigour of the seadlings were considered,
the seeds collected and sown during May were superior to the
others, irrespective of their weight.

Though hoavy sesds (weighing 'rore than 2 g) recorded the
highest percentage of gexmination (51.9) the rate of growth
of seedlings obtained from heavy and ediws 3eeds were on pars

The remaval of pericarp, though increased the percentage of
germination (£€,2 zer ccnt ac againet 37.3 per cent in the
control) ¢id not significantly influence the rate oi growth
of the resultant seedlings.

GA at the concentrations tried (100, 200, 3CC and 4CC ppm)
exhibited inhibitory effect on the germination ot clove seeis
(11,3 to 24,6 per cent as ageinst 48.0 per cont in the control).

The aseedlings from the primary nursery transplanted to improvised

coconut husk pots filled with a mixture containing one part soil,
one part sand and one part powdered cowdung with bonemcal

& 2 teaspoons/pot and powdered groundnut cake « 2 teaspoons/pot
(Mixture 3) exhiivdted higher rate of growth as campared to those
under other treatments. Similar rate of growth was obtained
when the seedlings were grown in coconut husk pots (with any
ene-of the three mixtures tried) or with Mixtuwre 3 (in any one
of the three containers sried), supplemented by booster sprays
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Of GA 200 ppm + urea O,5 per cent at the £irst and the third
month of transplanting.

Transferring the seedlings £ram the primary murscery to 2ocomit
husk potg at the segond month and transplanting them to the
mainfield with the container intact, at the nint.n monch gave
higher rate of survival (85 per cent as against 5C to 6C per cent
waen the scedlings grown in polythene bago ank! clay pots were
transplanted after depotiting)e Such seedlings oxhibited betcter
rate of growth also as compared to ssedlings grown in clay pots
or polythene bagse
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APPENDIX I

Sumpary of anslysis of variange table for the effect of period of collection of seeds,
weight of sexis and removal of the pericarp on percentage of germination, number of
days for the first germination, mmber of days for the 50 per cent germination and
number of days for the completion of germination,

PO S

source  af Mean pquares
- Percentage of Bunber of days Number of days Number of
germination for first for 5C per cent days for
(after arcsine germination germination the comple-
transformation) ction of
Block 2 15,72 0,001 0e106 C.l41
A 2 127,12"" 1.35"" 1.007"" 1.026
B 2 101a7"" €.033 0,024 0.424
AB 4 7.36 Ce 006 0u 049 0255
c 1 1970.97 5,42 4477 4.495
AC 2 12,01 _ OelS : 0,009 90232
BC 32 0.63 C.021 0,007 0,036
ARC 4 1,43 0.018 0,L73 Ce634
Error 34 1,72 0.038 C.033 0.011

**significant at 1 per cent level.



APPENDIX II

Sumnary of analysis of variance table for the eifect of GA on parcentage of germination,
mmber of days for tlhe first garmination, number of days for the 50 per cent germimation
and nunber of days for the completion of germination. :

Source af
gezminecion for first days for days for the
(after acrcaine germination 50 per cent completion of
transformation) germination germination
Blowck 2 0,0180 00379 04,0055 S.458
Troatments 4 040180 0,0258 1.0596" "  272.062"
EXTor 8 09,0180 0.0386 Qu0016 9.532
. at
b **significant{l per cent level.

*significant at 5 per cent level,



APPENDIX IXX

Summary of analysis of varianos table for the effect of perlod of collection of seeds,
weight of seeds, removal of pericarp on mean increments in height during the first to
four months and total increments in height after four months of growth,

Source af
Bloak 2 0s 0055 0e0125 0.0011 040069 0.069
-
A 2 0.0089 0,009 Cel717 : 0391 130"
W
B 2 0. 0046 0.0777 " 0e1208 . ceo®2” 0,867
%
AB 4 0.0031 0.0244 0,0119 uu.m: ce187""
o
c 1 00167 00522 0a1048 o.082¢~ 0574
Iy 2 0,0026 0,297 = Q.12 0e0417 C.208
BC 2 0.0013 0.0174 0.0085 = 0.0374" 0,433
ABC 4 0. 00862 0.0826"" 0.0154 0.,0349" 0.112
Exvor 34 0, 0011 e 0029 0. 0U26 0. 0015 0.014

** signiiicant at 1 per cent lewel,
* Significant at 5 per cent lewsl,



APPERDIX IV

Sunnary of snalysis of variance table for the effect of period of collection of seeds,
weight of seeds, removal of paricarp oh increments in nuaber of lcaves from the first
to four months and total locrements in number of leaves after four aonths of growthe.

Source  af
lecavas after four
Jonths of growth
Block 2 0.735 Ce26Y96 0.1016 0.2724 0.4238
A 2 1.422"" Ced346 0.4872 0.0224 4.6022""
B 2 C.0422 1.7468 048822 Cel562 24,6605
AB 4 0.1563 0e1496 07694 04779 08453
c 1 C.0224 1.4668 0.0B16 1.434 6.475%
AC 2 Ce2068 0.4790 0. 7905 C.685 2.1207
BC 2 0u 3029 0.1524 06199 0,0363 06979
ABC 4 0. 3032 0.1629 05972 1.2979 0.40854
crror 34 aosa 0.1504 0.1352 0s1159 0.1725

** significant at 1 per cent level.



APPENDIX V

Summary of analysis of varliance table for the effect of period of éolleetlon of seeds,
weight of seeds and removal of pericarp on mean increments in girth during the f£irst to
four months and total increments in girth after four months oi growth.

Mean squares
Source as

Total
f£irst month second month third month fourth month increments in
girth after
four months of
Block 2 0.000968 0. 000200 0.000216 0.000505 0.002316

A 2 0. 000024 0.000072 0.000105 0.000716 0.003350

B 2 0,000810  0.000505 0.000205  0.000555  0,006730

AB 4 0.000296 0.0006 36 0.002269 0.000855 0,001460

c 1 0.000002 0.001666 0.000016 0.000668 0.016016

ac 2 0. 000035 04000505 0.003170 0.000412 0.003530

BC 2 0.000274  0.000038 0.000050  0,000109  0,001372

ABC 4 0.000774 C+ 000952 0.001147 0.000357 0.000569

Error 34 0.000156 0.000317 0.000387 0,000311 0.000344

** Significant at 1 per cent level,



APPENDIX VI

Summsary of analysis of variance table for the effect of containers, potting mixtures and foliar
sprays on mean increments in height during the £first to seven months and total increments in
‘height atter seven mobths of growthe.

Source  4f Tl NIl Towth rifthahAR SSveR ol Toaresens

month  month oonth month month  month mntb in height afcer
ssven months of

Block 2  0,0035 ©0.0082 0,0207 0.0167 0.0153 0.0159 ©.0308 0.0323

A 2 0.0190 0.0311 00,0722 0,5513 0,5111  1.451° o©.9858 15.338°

B 20,0022 0,0002 0,5555"" 1.286"" 1.707" 1.35" 0.7225""  22.603

2B 4 c.0251"" 0.0163 o.uxo"” 84658 0,148 0,006 0.1417 0.298

c 5  0.0082 0.U097 o.‘gxz 0.2805"" 0.818° 0.5737" 0.4992°  12.108"

AC 10  0.0078 0.0053 0.0982" 0.0332 ©,0832" 0.0632° 0.1108" 0.3368 _

“BC 10 0,007 0.0058 0.C210 0.0725 2.5 . CREY o.es:-u:' Cue008

ABC 20  0.,0059 0©,0080 0.0537° 0,0327 0,042 0.09¢9 0.1121°  0.2032

Errorlcs Q,0085 0,0069 0,0833 0,0067 0,0096 0,0331 0.0451

** significant &t 1 per cent level.

* significant at 5 por cent level.



APPERDIX VI

Summaxy of » of variance table for the effect of comtainers, potting mixtures and foliar
Sprays on mean : 5 in mumber of leaves during the first to seven months and total
increments in oumber of leaves after seven months of growth.

Source d4f ﬁl‘“

iusiomdinghes phune e die, hgadimetn o Eolnlf S84 e W " .

7 months growth

Block 2 0.2884 0.0269  0.0195 0.0452
A 2  0,8313 1.5928.. 1.66  1.0007
B 2 0.3498 1,9158  1.2635 1.2474

E 2
AB 4 0.2717 0.0602 0.537  0.4481
% [ 3 L 14
c 5  0.3789 0.5288 Ou524  0.4561

AC 10 0.2992 0.2212"" 0.203 0.0855

BC 10 01715 0e02602 0.0708 0.0966
»

ABC 20 0.1093 0.1964" 0.145 Oe1043

Ervor 106 00,2338 0.0734  0,0829 0,090

35.12

Ou111

17.23."
64.14

*
T+69 |

 »

1,65
1,67

* B

2.90

»* significant at 1 per cent lewel,

* Significant at 5 per cent level.



APPENDIX VIII

Susmary of analysis of veriance table for the effect of comtainers, potting mixtures and foliar
sprays on mean incrensents in girth during the first to seven months and total increments in

* significant at S per cent level,

girth aftexr seven months of growthe
—— ~ T "
Tirst second thizrd ' sixth  seventh Total increments
mohth month sonth @aonth maonth aonth nouth in girth after
. seven aonths of
M
Block 2 0.00006 0,00008 0.00025 0.0002 ©.,0056 0,00009 0,0075 0,009
L 2 4 -
A 2 0,00128 0.00220 0.00858 0.00428 0.00430 0,00492  0.00821 ° o.u'n
»
B 2 0,00188 0.,00207 0.00398 0.0111°  0.,00029 0.00342 0,01749 0.1900
*
AB ¢ ©.00125" 0,00129 0,00316 0,00222 0.,00250 0.00162 0.00230  ©,08227"
¢ S 0.00034 0,00028 a.ooxos 0,00176""0,0018  €400159 0,037 o042 .
AC 10 ©,00007 0,00054 o.oncm C,00108 0,00030 (400098 0,00082 0. 0M0
BC 10 0,00028 0,00037 0,00077 e.eoow 0,00067 0,00099 0,00111 000684
ABC 20 O,00012 0.00021 0,00044" 0,00030 0,00070 0,00063 0400086 0.0051"
Error 106 ©,00016 0,00028 0,00016 0,00024 0,00030 0,00041 ©,00013 000063
** gignificant at 1 per cent level.



APPENDIX IX

Summary of analysis of variance table for the effect of containers, potting mixtures and
foliar speays on fresh weight, total incremonts in root length, leaf area, mean inter-

nodal length and dry weight of the seedlings after seven months of growthe.

weight in root area length weight
length

Block 2  0.0077 0,187 2.239 00477 0.00003
A 2 4.002" 40.91 30839 1ar 2160

B 2 1.2 44 1745.82 e 0544 0.2567
AB 4 0.0597" o982 " 48.16" 0.0439 o.0322""
c s 1,3124" 21,58 1172.38" 0,169 0.6449
v 10 ©.0847" 0.969 158.64 ©.0198 0.0179"
sc 10  o.0188" 0797 152,78" 1.614 c.c09”
ABC 20. o.0081" 0.595" 105,08 0.019¢" " 0.0077"

Efror 106  0.0028 1.674 5,317 0. 009 0.0015

** significant at 1 per

* Significant at 5 per cent level.

cent luvel,



APPENDIX X

Sumnary of anslysis of variance table for the cffect of containers on mean
increments in height of the plants after two, four andi sixg¥ months of

transplanting. .

Source af Hean squares ,

two months four months six months
Treatments 2 Ce2693 | 2,9065 702806
Error 3 0.0195 Cel562 01956

*% siognificant at 1 per cent lewvel.



APPEROIX XX

Sumary of analysis of vacriance table for the effect of containers on
incvements in nunber of leaves of plants after two, four and six months
of transplanting.

twe nonths

six montha
Treatrents 2 2.9590 15,6812 38,2531 "
Erzor % 0.7729 Ge9524 1.708

** gsignificant at 1 per cent level,



APPENDIX XII

Sumary of snalysis of variance table for the effect of containers on increments
in girth of plants after two, four and six months of transplanting.

two months four months 8ix ponths
Treatmenuts 2 0.0134 10,0182 00,0153

Errorxr k. 0.0019 De 0055 0.0043
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ABSTRACT

Studies were undersaken st the Instructional Famm,
attached to the cnum of Merticultwre, Vellanikkare duxing
1972«80 to iind out the methods to increase the perosntage
germination of clove seeds, to accelerate the rate of growth
of the seedlings and to iaprowe the pergentage survival of the
seedlings transplanted to the mainfield. The seeds aollected
mmm.mmmmquumvy.mwm
light and sown with or withous the pericarp. The seeds collected
and sown during the month of Jube yeoorded the highest pergentage
of germination, However, the May seeds were superior with
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Though heavy seeds recorded the highest percentage of germination,
heavy and mediun seeds were op par when the rate of growth of
the seedlings was considereds The removal of pericarp increased
the percentage germinationy but did not influence the rate of
growth of the resultant seediings. '

GA at the concentrations ranging from 100 to 400 ppm
exhibited fnhibitory effogts on germination of clove seeds,

The clove seedlings from the primery nursery when
transplanted to improvised cooconut hmsk pots £illed with a
aixture containing one part soil, one part sand and one pert
powdered cowdung with bonemesl © 2 teaspoons/pot and jowdered



groundmut cake ¢ 2 teaspooRe/FOt, exhibited higher rate of
growth, swwiwofm:ﬁﬁm+ma.5mmwm
clove seedlings transplanted to cooonut husk pots or growing
in one of the three pottimg mixtures tried, emhanced their

rate of growth,

Transferring the seedlings from the primery nucsery
to coconut husk pots at the seoond sonth and transplanting
them to the mainfield with the contalner intact at the ninth
month gave higher rate of suxvival,





