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INTRODUCTION

Clove (DvgjaluBi t«»uny l )# is one o£ the three
Important tree spices of Kerala* The long Juvenile phase# 
difficulty in vegetative propagation# lack of scientific 
information on nursery practices# methods of culture etc* are 
the problems faced by the clove growers* The average annual 
yield# after fifteenth year# is only two kg of dry cloves per 
tree (Anon## 1979)* However# individual twe yields as high as 
15 kgs of dried cloves have been recorded (wit# 1969)* 
Exploitation of such high yielding trees has not been possible 
mainly due to difficulties in vegetative methods of propagation* 
Francois (1936) asserted that young tranches of clove can be 
marcotted fairly easily* However# according to Tidbury (1949)# 
this method failed in Zanzibar# one of the later reports 
(Maistre# 1964) also suggest possibility of success through 
raarcottage* Rooting of cuttings has also been reported to be 
very difficult in cloves* Tidbury (1949) mentioned about one 
single cutting made from the softwood portion which took several 
months to strike roots* Graftings on related species (Hay# 1949) 
or on clove seedlings (Nutman and Roberts# 1953) have also been 
attempted# though not with much success. Until some successful 
methods of vegetative propagation are standardised# the clove 
propagator has to necessarily depend on seed propagation*

The germination of clove seeds is fairly low the 
viability is very short* in the early stages# the clove seedlings
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grow very slowly and they need amah earn (shamugavelu and 
Rao# 1977)* The seedlings are usually transplanted when they 
are between 1 » 1% years old* The seedlings often fail to 
establish in the toaiijkleld* because of the disturbance* during 
transplanting* to the very tender and deep root system* Added 
to this* the clove has a long Juvenile period of six or seven 
years* All these create considerable problems to the growers*

so far# no systematic attempt seems to have been made 
to study the above problems in doves* sporadic attempts were 
made by eorae workers to evolve suitable solution to some of the 
above problems* minus and wit (1949) reported that the long 
juvenile period of dove ouuld be shortened to four years by 
selecting good planting material and by good management and 
fertilisation* icannan (1972)* Sriram (1977) and Hair (1979)
studied the effect of peeling the seeds on the gemination and 
growth of the seedlings* Peeling gave encouraging results*
Their studies also indicated beneficial effects on using heavier 
seeds*

The present investigations were carried oat during 
1979*3C in the college of Horticulture* with the following 
objectives t

i* to study the effect of period of seed collection* weight of 
seeds and removal of the pericarp cm germination and growth of 
the seedlings
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ii. to study the effect of Oh treatment on the germination of
clove seeds

Hi* to study the effeot of different containers# potting mixtures 
and chemical booster sprays (oa and urea) cm the rate of growth 
of the seedlings# and

iv» to study the effect of different containers on the survival 
and establishment of the seedlings after transplanting to the 
mairjfield.
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Clove (svgvaium arometicuau L*) which is mainly 
nmnanatWHl throuah aattrla macin many onblflM in feha butmhtv*
Tha of f*trt I on is low and tha growth of the
seedlings in the nursery is considerably slow* Infestation 
by pasts# diseases ,etc*, also pose serious problems* Further# 
the pencil Inge often fail to establish in tha mainjEield w tftfig 
loss to the growers* These aspects have caught tha attention 
of the researchers for quite sometime* Attempts have been 
made to Improve the germination as well as to provida optimum 
conditions for the growth of the seedlings# effective plant 
protection# better conditions for the field establishment ̂ etc* 
Research work dona on the above aspects in cloves and other 
perennials* with similar problems haws been briefly revicefed 
in this chapter*

*• »*<»«« ot — HU M *  .* Intluaocad tv period
ot ooll*ctloo ot »»*d*. weight of — d* end r— ovel of pertcmrp

i. tmuafl ,9t m m s r t s B  afejBEta

Tha dove fruits take about 3 • 4 months to develop*
The ripe fruit is reddish green to purple in colour* Ripe 
seeds of clove have been reported to be available for sowing 
from August to October (Anon*# 1974)* According to another 
report (Anon*# 1979)# the seeds of dove will be available from
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June to October* xn cloves# the effect o£ tine of collection 
of seedis end sowing has not been investigated upon* However# 
the review of literature available on thie aspect in some of 
the perennial crops are presented below**

Atanda and Jacob <1970) obtained highest germination 
in cocoa during the months of June# July and November*
Keshavachandran (1979)# however# suggested February and March 
as the best months for sowing ooooa# in trials with tea# 
sanikidse <1977) found that April waa the best month*A
Mathew <1979) observed June as the best month for sowing 
nutmeg* she found that the germination percentage was high 
during the month of June end the seedlings produosd were 
healthier*

u .  uto&jtfjmai

uee of heavier end bigger aeede ber> resulted in farter 
germination and bettar growth of tha aeedlings in many crops* 
Pursaglove (1974) recommended sowing of clove seeds# weigMhg 
less than 500 seeds per pound to obtain better germinetion and 
growth of the seedlings* Srlram (1977) reported that big 
(detmSteed) clove eeeds gave 88 per eeat germination# as against 
43 par own in the case of small (debusMed) onea#

the influence of seed sise upon germinetion# field 
emergence and subsequent growth of agricultural crops has been
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studied in a number of specie® of economic importance ever 
•inoe 1893 (Boss# 1893)# Beech (1903) observed that in grapes# 
the rate of gemination increased uniformly with increase in 
aise of seeds# fie also observed a corresponding increase in 
the vigour of the seedlings# as the else of the seeds were 
increased# Tubbs (1932) obtained increased germination of 
seeds in tee by using large seeds# Ali (1983) and All and 
Chakraborty (1988) found that tha saedlinga of tea ralsad 
from larger seeds were significantly taller than thorn from 
medium or small seeds# Turner (19S8) observed increased speed 
of ion# wh*n of density were used#
According to oorgenyl and Brunner (1988)# the vigour of atone 
fruit trees in early stages was associated with 1000 * seed 
weight# on the contrary# Gangwar and Kumar (1978) while 
studying the of vs 1 nut* observed thst medium
aised seeds gaveAhighest germination# followed by large and 
smell seeds#

m .  ,<#, m f a v p

wit (1989) stated that tha rips fleshy fruits# which 
normally contain one seed# if carefully hulled and planted 
quickly# gave e germination of about 90 per cent within e 
period of ten days# on the contrary# unhulled seeds gave 
lower percentages (70 • 80 per cent) of germination end the
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nftrmlMf fana aartflti tO four Of flix tfaekS* Piirther
hulled a m O*# when packed In • moist mixture of powdered 
charcoal and coir dust# gave good results during transportation# 
Kannan (1972) and sriram (1977) also reported beneficial 
effects of dehusking in accelerating the germination and in 
s taining higher percentage of germinetion* Anon# (1974) 
reported that the eeeda could be aown with or without the 
fruit ooat. zt waa further stated that the seeds sown after 
the removal of the fruit ooat recorded higher percentage of 
germination* sriram (1977) while studying the effect of sise 
of aeeda reported that dehusked(hlg) seeds gave as much as 
88 per cent germination* shaamagsvclu and Msdhava Rao (1977) 
however* reported the difference in germination of seeds sown 
with or without fruitooat to be insignificant* hair <& al*(i979) 
nhtalmrrl 94 car cant aerminetian bv ■nMriww clove p****** after 
removal of the pulp* as against 48 per cent in the control*

The effect of removal of eeodeoet/pericarp on the 
oexmlnation >*** been investioated uson in several other croce*

said (194#) reported that the citrus seeds germinated 
best when the emoeerp wes removed* Mosquedsvaaques (1949) 
obtained rapid and complete germination by washing and removing 
the sercoteste in papaya# Atanda and Jacob (1970) observed 
more repid and higher germination in ooooa when the beans were 
peeled# fCatsuo &  (1970) and sea^kidse (1975) rooowmendart
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removal of seedcoets of tee seeds for accelerating germination 
and producing vigorous seedlings* Oopel and Kameiah (1971) 
obtained early germination of eeede of coffee by peretmmnt 
removal f

i
2. of 8* on w m w t l H i  of — a« «nd growth of th»

seedlings

*• of QA QP wratnmwi of — 1 »  «nd growth of tlw

Growth regulators have been used in several crops to 
obtain higher percentage of gemination* work on these lines 
have not been attempted in dowse# However# several useful 
findings have been reported la other crops*

Reddy (1963) sprayed gusve eeedllage with ga at SO# 100 
end ISO ppm and found that maximum growth Increase occurred at 
100 pgm level* Farooqul s& |^« (1971) while working In eepote# 
obtained hastened germination with oa at SO ppm* in Jack 
seedlings# shaamugavelu (1973) found that shoot length, fresh 
weights and dry weights of Shoot* end roots were increased by 
3S • 100 ppm ga. Bhujbal (1979) obtained 92*5 per cent 
gemination in flhvllanthus eablic^* when the stones were 
soaked in 500 ppm ga of or 24 hours* Mathew (1979) found that 
there wee »fgnlHesnt Increase- in fem yfy>n nwtw^g
were soaked for 24 hours in ga at 200 p&m*



9

Nichols (1959) and Are <1964) reported that the rate 
of elongation of stem of ooooa seedlings increased by oa 
treatment# at 25# 500 and 1#000 ppm*

Randhawa and Singh (1959) obtained inerease in height# 
fresh weight and leaf sise in citrus linen by applying oa in 
various concentrations ranging from 10 * 100 ppm# and the 
maximum response was obtained in height (71*4 per oent) with 
100 pfst* in sweet orsnge# Bums and coggins (1969) observed 
thet gemination wes hastened by tresting with oa at 0*1 per cent. 
Shant and Rao (1973) applied ga to 4^ month-old-lbae aeadlings 
and found that 300 pin treatment produced 183 per oent increase 
in height and 104*2 per cent increase in girth over unsprayed 
controls* Achituv and Mendel (19%) observed that OA at 200 
or 500 pin stimulated germination of sweet lime seeds*

Motilal and Gllkar (1967) recorded increased rate of 
gemination in peaches# when the sasds were treated with OA 
at 500 ppa for 24 hours* Carlone (1959) obtained accelerated 
growth of shoots in peach seedlings# es a result of ga spray 
with a 100 pp® solution* Hull and Lewis (1959) found that the 
linear growth and trunk diameter were increased signifioantly 
by applying ga at 100# 500 and 1000 ppm in cherry# peach and 
apple seedlings* Powell «g£ al» (1959) studied the effect of 
oa on young apple seedlings and found that# when ga was applied 
at twice weekly intervals# more linear growth was produced with
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more growing points and greater nmter of lassos*

Ran and Kamlnl (1965) working with wlthanla somnlfara 
recorded a delay In the onset of gemination In the ga treated 
plots* shreve and Campbell (1967) found increase In stan 
diameter following the application of OA at 500 ppt to pecan 
seedlings* in chicory seeds* germination was Improved to

of ga st 200 ppm (srivastsve# al.. 
1974)* Balllogton g|, (1976) reported negative response of 
ga on germination of Rabbit Eye blue berry seeds* vallo (1976) 
also obtained negative response of coffee seeds to ga treatment 
on gof»4 Fiat ̂nw

«
u .  K f«c t of GA and an* oo growth at tm  MMdlAna.

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 phenomenal response 
in apple to urea sprays In Increasing the plant growth and leaf 
else* sukumaran and hair (1964) obtained Increased height, 
number of leaves# girth and leaf ares in chewing tobacco 
seedlings# following foliar spray of urea* van (1965) observed 
that the foliar sprays of urea did not show any significant 
effect on the growth of coffee seedlings* Chhonkar and 
Tiwarl (1966) reported increased stem girth# length# leaf

were sprayed
with uree at 1*5 per cent. Gilliam and torlght (1977) obtained
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dterttM in shoot aster (13 per cent) end increase in root 
length (12 per oent) in Illex crenata. when oa was applied 
in combination with different levels of Nitrogen.

*•' itawt -at aaoutwww -«ad fiotUna mtotim. an growth of clow 
seedlings

Even after obtaining satisfactory germination, the 
resulting clove seedlings grow very slowly not only in the 
nursery, but also in the field after transplanting, as such, 
the juvenile period is considerably long, m  poor soils, 
eight to ten years usually elapse before the first flower 
appears. in an ««»yta(iinfnl eerden* period be
shortened to four veirs fav the *nnI t«*» *«« of oood ntantinn 
materiel, good menagenent and fertilisation (Doinun and 
Wit, 1949),

i# j29S£g40S13l

of apptrn*-fete grume Vwre imx* potting
mixtures has given enooureging results with regard to the 
growth of seedlinga/grafta/iayers in several crops* work on 
theee 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 
(permesbllity and aeration of) the pot well influenced the 
growth of the eeedllnge markedly. Figueiredo and others (1954)
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Obtained **U*IT SBd hSSVler COf fSO Wlfllfll 1 nflfll When in
polythene bags. Rayas and Mats (1965) reoouaended raising 
of ooooa seedlings in plastic pats holding six kg* potting 
Mixture, as ths saactl I ruin iHafHi1 nore or oath in these containers, 
fraaskan (1965) observed the growth of cocoa seedlings inAnd Polyak
polythene pots and whalehide pots to ba good. Koena qfr M *  Cists) 
found tbs day pots (30 on x 30 oa) sunk in the ground to ba 
suitable for growing grape vines for one to three years.
Appaiah (1970) observed that the growth of areoanut seedlings 
in polythene bags were better* According to Funk (1971) 
the growth of Juolans on pot
voltsee* Tanaka <g£ £&» (1977) reported that clay pota contain 
iCjO* f*2°* Gao and Mgo* which could ba absorbed by plant roots. 
Rajeevan (1970) studied the growth of eeahev air layers in pots 
nede of clay* straw and coconut httSk* He found that the growth 
of the sir layers were significantly batter in the coconut husk 
pots*

U .  WttllHi WWrOTt

various types of Botkins Mixtures have been truai for 
.nh.ngtnn th* early cQTOwth of seedlinos end other pot*-"*! olants. 
vine and Mitchell (1969) oonpered sixteen compost nixturee for 
reining coffee seedlings in the nursery* seat results were 
obtained with e Mixture of 32 per cant alluvial soil* 32 per oent 
top soil* 16 per oent ooarse send end 20 per cent farayard
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manure by volume, './here sisal waste was readily available, 
a mixture o£ 16 parts top soil, 4 parts coarse sand, 4 parts 
chopped sisal waste and 5 parts farmyard manure (by volume) 
was recommended, waters o£ (1970) compared twenty seven 
media consistina of QoHfr tm»»inn, of builder *s wood
shavings, perlite, Carman peat and Florida peat. Detailed 
studies showed that the important factors to be considered 
in formulating the media include eppearence, shrinkage loss, 
ignition loss, bulk density, water holding capacity, non* 
capillary air space, pH, salinity «nd soil test values,
Kauert (1973) reported that liquid feeding and slow releaae 
fertilisers were Imnortant in tbs nurseries for ooxttainar 
grown plants, Rajeevan (1978) found that addition of starameal 
on coir dust in the potting mixture had no effect on the growth 
of cashew air layers, xashavachandran (1979) used a mixture 
of soil, sand and farmyard manure in the proportion of ltls2 
for growing coooa seedlings for 3*3 months*

«. sunrtwl. w w h U W w i t  and atter growth of clow »wUiOB«
•

in crops 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* 
aenatead (1950) advocated the use of baskets, woven from palm 
fronds, for raising OOOOd seedlings which would result in better
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establishment of seedlings In the main field* However#
Freeman (1965) did not gat any significant difference in the 
establishment of the seedlings of cocoa raised in polythene 
pots and whalahlde pots*

Harer (1962) described the use of a perishable type of 
container prepared from banana fibre for raising coffee seedlings* 
which helped to minimise root injury during transplanting* 
snook (1965) advocated wrapping of balled roots of robusta 
coffee In pandanus leaves to aid in successful transplanting 
of coffee seedlings*

Albuquerque j£* (1956) reeonmsndort containers msde 
of hill grass* popularly known as ‘coffee baskets* for raising 
cashew seedlinos* which rendered >**Mni«*.<iiii more easy 
successful* shetty and Bhaktal (1965) observed that raising 
of cashew seedlings in individual baskets or receptacles made
Of hill nvaan nr amal 1 hiahwft Slid nlawfeinn »h*m Intact
with the container in the early monsoon gave better establishment 
In the main field*

of oilpalm seedlings
In plastic bags for ease In oerryiag them to the main field which 
avoided disturbance ot the roots* Appelah (1970) advocated the 
practice of growing areoanut seedlings in polythene bags rather 
than raising them in the nursery beds for obtaining better 
growth and 15 per cent reduction in field mortality*
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sia^irot £& £&• (1970) observed that pkttio hogs (which gave 
tha least mortality after transplant lag) were the best type 
of containers for raising slavphuo maurltiana seedlings* 
varalavans (1974) reoomaended tha use of peat blocks for 
increasing the survival of soot pine seedlings* rroland (1975) 
advocated the use of peat briquette for increasing the survival 
of most of the plants* Rajeevan (197S) obtained 86 success 
when cashew air layers were planted first to coconut husk pots 
and later planted intact to the malnffeleid.

s. v w w U f »  m w n t w

vegetative propagation in cloves was attempted in 
Indonesia shortly before world war II (wit* 1969)* All cuttings 
failed# but some grafts on root stocks of wild clove tree met 
at least with a temporary success* After the war* rooted 
cuttings were produced from leaf stalks# 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 related species which resulted in

to Nay (1949) one of the grafts 
of clove on guava matte in 1942 was still surviving in 1949*
He also succeeded in approach grafting the branch tips of mature 
clove trees on to young clove seedlings* several of these were 
still alive and healthy in 1953 (Hutman and Roberts* 1953)*
It is reported thatjgung clove branches can be marcotted fatly 
easily (Francois# 1989# ttalstre# 1994)#
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The preseat: studies were serried out during 1979-60 
at the Instructional Farm# attached to the College of 
Horticulture# vellanlkhara. experiments were designed to 
elueidete information on
(i) germination and growth of clove as influenced by the period 
of collection# the average weight of seeds and the removal 
of the seedcoat.
(11} the effect of ga treatment on germination of clove seeds#
(411) the effect of different containers* potting mixtures and 
chamloal boosters on the rate of growth of seedlings and
(iv) the effect of growing clove seedlings in different containers 
and transplanting them to the main field with or without the 

i q#»rtw on the field establishment#

• Tim arowt>) <* ■«— * — i —i—  *» ***
period of — a qoUectioo. tl»t m n w  eight of eeede end 
tho I— crwH. ot tip — 0 QQ*t

The propagating material in cloves# is the one-seeded 
fleshy fruit which Is morphologically a drupe# This is 
popularly known as "the mother of doves" • m  this dissertation# 
the term seed Is used for denoting this ono-seeded fruit*

The clove seeds mature during May# June and continue
yoisto be available upto duly# Twenty*^ear-old clowe^# grown at
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velimalai Estate* kanyakumari District* were used for the 
collection of seeds* Trees sere marked and seeds were collected 
during the Months of May* June and July 1979, only ripe* dark 
purple seeds were collected* the seeds collected during the 
month of May were designated as ‘early season seeds** the seeds 
of June as *mid season seeds* and those collected during July 
as ‘late season seeds**

fhe seeds collected during each month were classified 
into the following three categories based on their weight*

Heavy seeds - weighing mots than 2 g each 
Medium seeds - weighing between 1*5 g and 2 g 
light seeds *» weighing less thsn 1«5 g

the seeds after one day of collection# war* then divided 
into two equal lots* They were then soaked in water for 
24 hours, one lot from each category (three collection periods
and three weight groups) was mixed with sand* rubbed and peeled 
carefully* The other lot was sown as such* with the see^boat 
intact* to servo as control*

Nursery was laid out under the shade of large trees*
Rained beds (150 cm* x 90 cm* x 35 cm*) were taken* River send 
was spread on the top of the beds bo s depth of 15 cm* The seeds 
were sown flat at a depth of 2*5 cm* and with a spacing of 15 cm. 
either way* The nursery was irrigated twice dally*

The experiment was laid cast ss 3 x 3 x 2 factorial#
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Randomised sioo'c Design* it* treatments ware combinations 
of three factors, a, a and C at 3, 3 ana 2 levels respectively, 
as described below*
Period of sowing * Factor A

tarly season seeds «* ê
Mid season seeds - a  ̂
late season seeds - a3 

Average weight of seeds - Factor B 
Heavy seeds •
Medium seeds - 
Light seeds • b3

Removal of pericarp • Factor C
tilth pericarp - c^ 
without pericarp «* c2

Number of replications - three
Number of seedey'treatment/rsy! lost ion - 100

The germination counts were recorded daily in all the 
treatments and this was continued upto two months* when the 
cotyledons of seeds rose shove the soil level# the seeds were 
reckoned as germinated* From the data so obtained# the percentage 
of germination# number of days taken for ogsntenoament of 
germination# number of days for 30 per cent gemination and 
number of days for completion of germination were worked out*
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xn order to study tin* effect of different treatments 
on the growth of the seedling* in the nursery# the seedling# 
were taken at rendom (two months after sowing) from all the 
eighteen treatments and free three replications* the seedlings 
were transplanted in polythene begs (sise 20 cm* x 15 cm.#
200 geuge) filled with potting mixture containing one part 
soil# one part send and one pert powdered cowdung*

The following growth characters of the seedlings ware 
recorded at monthly intervals# upto the 4th month of trans- 
ulantiitt.

i* Height of the seedlings: The height of the seedlings was 
measured from the soil level
From the cktA the aeeii ixiaMMieti ixt heicfiit of eeedllMe 
during the four months of observation# were worked out*

li. oirth of the seedlings! The girth of the seedlings was measured 
at the collar level using a twine and scale and expressed in cm* 
The mean increments in girth during every month of observation 
were worked out*

ill* number of leaves s Humber of fully opened leaves in the
seedlings were counted every month* The mean increments in 
the number of leaves curing the four months were calculated*

2. Mifact of qa treatment on a w f U o a  of oXova aeeda

The medium seeds collected during June 1979 were used 
for this study* The seeds after one day of collection were
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soaked for 24 hours Xu ga at four concentrations namely# 
loo ppm# 200 ppa# 300 ppm and 400 ppm. The seeds were then 
sown flat in the nursery beds with a spacing of 15 am x IS cm 
and at a depth of 2#S cm# The experiment was laid out in 
Randomised alocSc Design with three replications with 100 seeds/ 
treatment/replication«

Germination count was recorded upfco two months of sowing# 
as described before and the number oi days for first gem ination# 
nunber of days for 50.. germination and number of days for the 
completion of germination were worked out#

3 * jsss^m
 m &

Hedium seeds collected during June 1979 were used for 
this study# The seedlings# after two months of sowing wan 
transplanted to the following three types of oontaiasrs*

Three types of containers namely# clay pots (unused day 
pots of sixe 15 cm x 15 cm}# polythene bags (sise 26 cm x 15 cm# 
200 gauge) and coconut husk pots *(a decomposing type of container 
Blade iron retted coconut husk) were used for transplanting tha 
seedlings.
* The coconut husk pots wore made as follows t

a frame like structure was made on an inverted clay pot 
(15 cm x 15 cm) using pieces of rachii of coconut leaves# This 
frame was tied firmly by country twine# covered all around with 
a 5 ora layer of coconut husk and again tied firmly# The centrall 
placed pot was then removed and the coconut husk pot thus obtaino- 
was trimmed to shape# This pot could then hold potting mixture 
equivalent to a 15 cm x 15 cm day pot
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Three types of potting mixtures namely* Mixture 1 
one part sand* one part soil and one part powdered cowdung.
Mixture 2 (Mixture 1 & bonemeal .i 2 tQaepoona/pot) and 
Mixture 3 (mixture 1 - bonemal 2 teaspoons/pot ♦ powdered 
groundnut cake 2 teaspoons/pot)* T*o leg* of potting mixtures 
were filled in each pot* The chemical treatments Included 
foliar sprays of ga (100 ppm and 200 p$m)* urea (0.5 per cent) 
and their combinations* There was also a control with distilled 
water spray* The experiment was laid out as a 3 x 3 x 6 factorial 
in Randomised Block Design with three replications end S seedlings/ 
treatment*

m e  treatments were combinations o f three factors A* a 

and c at 3* 3 and d levels respectively* as described feeler*

Containers • Factor A

Clay pot - a^
tolythene bag - a2 
Coconut husk pot - a3

Betting mixtures - Factor a
Mixture 1 *• bj
Mixture 2 - b2
Mixture 3 - I>3
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Foliar sprays • Factor C
GA 100 ppm
GA 200 ppm C2
Urea 0,5 per cent C3
ga 100 ppm + urea 0*5 par cent e4

ga 200 ppm ♦ urea 0*5 par ocnfc
Control C6

The following observations were recorded*
1* Physical characteristics of containers a The total porosity 

and relative evaporating capacity of the pots were determined 
before use* as enumerated by sastoe and Pollard (1959)*

ii* Etiysico-Chemiwl characteristics of the potting mixtures t Samples 
were air dried* pounded* sieved through 1 mm sieve and the 
following were estimated*

1* Moisture contents A sample of each mixture (5*0 g) was weighed 
and Kept in an air oven at 105 c* to constant weight* Moisture 
per cent was calculated from the loss in weight*

2* Physical constantst Thm apparent density* water holding capacity 
and specific gravity ware determined by the Keen Racakowakl box 
method (wright 1934).

3* pHt Hie pH of the mixtures was determined with an Elleo pH muter 
at 1*2*5 soils water ratio*

4* Total Nitrogens Total Nitrogen was estimated by the modified 
mlcrokjeldahl method (Jackson 1973) using sulphuric salicylic 
acid mixture.
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5# Available phosphoruiBi the phosphorus was extracted by 0*1 N Hcl 
and 0*03 u nh4f solution and data pained by the method of 
Dioban and bray

a# Available Potassiums Available potassium waa eatiaated by 
1 n neutral ammonium acetate extract • flame photoaetric - 
(Jackson 1973}*

7* Electrical conductivity! Electrical conductivity was determined
with a mixture aolution ratio of lt2«S using Elico 'Conductivity

2briciae * and the rdsults iiriti neeil in nPoa/de *

8* organic carbdnt organic carbon in the mixtures waa determined 
by walkly and Black *a rapid titration method* as deacribad by 
Jackson (1973). Percentage of organic matter waa obtained by 
multiplying the percentage of carbon by the factor 1*72*

ill. Growth characters of seedlings! Growth parameters were recorded 
upto the seventh month of transplanting in the pots* The height# 
nunber of leaves and girth were recorded upto this period at 
monthly intervals ai>$ the mesn increments as
earlier* After the seven months of growth the seedlings were 
uprooted and fresh weight# length of scots* leaf area# length 
of inter nodes and dry woinht were reoordad as beloun

1* Freeh weight of the seedlings i The seedlings were washed free 
of soil and weight expressed in g»

2* Length of tap roots The length of tap root was recorded before 
transplanting the seedlings to the pots* The seedlings were
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handled with great cara to avoid injury* iWŜ B̂fcn
growth* the aaodiiaga war# uprooted* washed free of aoii and 
length o£ the tap roots wljjjs. rs»aasured again* The increments 
in tha length of roots aftar seven months growth was calculates*

3* leaf aroai The leaves were plucked from individual seedlings 
and the total leaf area was wonted out graphically and depressed

4* Length of internodest The naan length of internodes was found 
out by dividing the heicsht of ssedllfias by the mgrtirrr of 
node# and expressed in cm*

5* Dry weight of the seedlings* After recording the fresh weight# 
the plants were kept in an air oven at 70 c to constant weight 
and dry weight was recorded in g?

*

"•♦ m . t o w v * * ,  a m r t m  g*mn m m i n m j u  .auranm a a a a l m w
M M  tr»n»nl»pHnn th—  to ttm — Uiflld wltft or without tin
containers on the field t*e— — widi3fi&iaKUMBEHSm*3flGfran«MmAK

seedlings wore obtained from the June aw ing of atsditm  
sized seeds* Twenty seedlings each were transplanted in the 
three types of containers# namely day pot# polythene begs and 
coconut husk pots filled with ordinary potting mixture (Mixture X)* 
The seedlings were maintained in the nursery upto seven months*
The mainfield was prepared and pita (60 cm3) were dug at 
2*0 m x 2*0 m spacing* The seedlings raised in day pots were
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extracted with the sell M l  after breaking the pots# (to avoid 
any injury to the root*) and were transplanted* The polythene 
baas were torn aarefullv the seediiacxs were transplanted 
with the bail of earth* The seedlings growing in the oooomst 
husk pots were transplanted as suoh* The seedlings were shaded 
using oooonut leaves and watered twice daily*

observations on survival and growth characters namely 
height# girth and number of leaves were recorded upto six months 
as deseribsd previously.

Since the percentage of survival of the seedlings in the 
three types of containers were different* the experimental design 
used for analysis of the data was Completely Randomised Design 
with unequal number of replications*

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

For evaluating the vigour of the seedlings a scoring 
technique was adopted as follows*
The total increments in all growth parameters were classified 
after seven months of observation* The median was then found 
out* The first 30 per cent of the observations were given a 
score of 1* 31 to 70 per cent - 2 and the remaining 71 to 
100 per oent - 3* The scares for each treatment ware tabulated
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•ad the total score worked out* The treatment which secured
d fatthe highest considered as the one which produceoost

vigorous seedlings*



RESULTS
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studies were conducted with the main objectives of 
increasing the gemination percentage of clove seeds# 
accelerating the rate of growth and vigour of seedlings in the 
nursery and increasing the survival of the seedling# in the 
malnfield* Hie results are presented in the following pages*

• owmHwttop a» inf luaoead fry U w  jer-tod of caUacUoft at 
— d». «vwn» watoht of a— and the Mcovai of ttw rattCMB

The experiment consisted of three periods of collection 
of seeus (May# June and July 1979)# three weight groups (Heavy# 
Medium and Light) and two treatments for studying the effect 
of the pericarp (sowing after removal of the pericarp and sowing 
with the pericarp)*

The mean values of observation on percentage of first 
germination, number of daye for 59 per oa&t germination# number 
of days for 50 per cent germination and number of days for the 
completion of germination are presented in Table 1 and the 
analysis of variance in Appendix X* The data have been presented 
in Fig* 1 and 2 also*

Hie data showed that the percentage of germination was 
markedly influenced by the period of seed collection# weight 
of seeds and removal of pericarp* The seeds collected and sown 
during the month of June 1979# recorded the highest germination 
(51*5 per cent), followed by those 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 ofdays for first germination, msaber of days and number of days for the completion of germination*

Transformed values (Actual values la parenthesis)

Treatments Percentage ofniUpm̂ nf̂  ̂ Humber of deys for first germination
Mumh^r of days 
for 50 per centym , t<~n̂

Humber of days for the completion of gamine** tion

1 2 3 4 5

•i 44.52(49.20) 3,55(12,60) 4,54(20.61) 5,38(28,94)
45,83(51,50) 3,54(12,53) 4,35(18,92) 5,07(25,70)

*3 40,71(42,50) 3,07( 9,42) 4,07(16,56) 4,91(24,10}
“ in 0,31 0,04 0,08 0,07
C.D.(0.05) 0,88 0,13 0,24 —
bl 48,07(51,90) 3.36(11.28) 4,34(18.83) 5,01(25,10)

43*87(47,70) 3,44(11,83) 4,28(18,31} 5,06(25,60}
b3 41,32(43,67) 3.36(11,28) 4*35(13,92) 5,29(27,93)
SEW 0,31 0.04 0,08 0,07
c ,d,
(0*05) 0,88

«l 49,72(58,20) 3*©7( 9,42) 4,04(16,32) 4,83(23,32)
°2 37.3$( 37*54) 3,71(13,76) 4,61(21.25) 5,41(29.26}
SE» 0,25 0,03 0,03 0,06
C.D.(0.05) 0,72 — — -

al Early season seeds bj, Heavy seeds
a2 Hid season seeds buj Medium seeds
a3 Late season seeds b3 Light seeds

c3 Pericarp removed
Cj Pericarp intact
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TiUt 1 oontd.

1 2 3 4 5
43*34(47.10) 3.54(12.53) 4.58(20.97) 5.35(28,62)

*lb2 44.51(49.20) 3.62(13.10) 4.48(20.07) 5,37(28.83)
*lb3 45.69(51*20) 3.49(12.18) 4,56(20.79) 5*41(29.26)

s

43.23(46.90) 3.54(12.53) 4.45(19.80) 5*05(25*50)
45.39(50.70) 3.59(12.88) 4.24(17*94) 4*78(22.84)Sûbi» 48.86(56.30) 3.50(12.25) 4.38(19.18) 5*38(28.94)

4»i 37.39(36.90) 3.03( 9,18) 3.98(15.84) 4.61(21.25)
a3?*2ftr*3

41.11(43.20) 3.10( 9,61) 4,12(16,97) 5.02(25*20)
43.64(47.60) 3*09( 9.54) 4.11(18.69) 5*10(26*01)

sv
C.O.

0.53 0.08 0*07 0.13
(0*05) mm mm

•i®i 38.51(38.80) 3.87(14,97) 4.84(23.42) 5*78(33.40)
• A 50.52(59.60) 3.22(10.36) 4.24(17.97) 4.97(24.70)
V i 38.95(39.50) 3.76(14.13) 4,62(21.34) 5.25(27.56)
•a«2 52.70(63.30) 3,32(11.02) 4.09(16*72) 4.88(23.81)
*3ci 35.46(33.60) 3.47(12.04) 4*37(19.09) 5.18(28.83)
*3®1 45*96(51.70) 2.67( 7.12) 3,77(13*76) 4.63(21.43)
S S taC.O*

0.44 0.06 0,06 0.11
(0.06) — — mm

V l 35.40(33.60) 3.68(13.54) 4,63(21.43) 5.32(28.30)
*>l°2 47.24(53.90) 3.05( 9.30) 4.04(16,32) 4.69(21.99)
V l 37.72(37.41) 3.79(14.36) 4.54(30.61) 5.30(28,09)
V * 49.62(58.00) 3.09( 9.54) 4*01(16,08) 4.82(23.23)
V l 39.80(41.00) 3.64(13.24) 4.65(21,62) 5.61(31.47)
V a

52*32(62.60) 3.07( 9.41) 4,05(16,40) 4,97(24.70)
SEto
C.O.

0.44 0.06 0.06 0.11

(0.05)
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and those of July 1979 <42*5 per cent)* ftm  heavier seeds gave 
highest gemination (51*90 per cent) followed by Medium 
(47*70 per cent) and light seeds (43*67 per dent}* the removal 
of pericarp helped to increase the germination from 37*3 to 
58*2 per cent* the data revealed that number of days for first 
germination 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 seeds collected 
and sown in Juaa and 12*60 days by those of May* The effect 
of period of collection of seeds wes significant for the 
mxnber of days for 50 per cent germination* The seeds collected 
during July recorded 50 per cent germination in the shortest 
time (16*56 days) while the mods of June and May took 13*92 
days and 20*61 days respectively* The data revealed that there 
was no significant difference among the treatments for the 

of gemination* The different factors among 
themselves were not statistically significant in the case of 
percentage of germination* number of days for first germination# 
number of days for 50 per cent gemination and number of days 
for the completion of gemination.

2* ,«E stem, .fipsflr

The effect of qa treatment on percentage of germination* 
number of days for first gemination* number of days for 
50 per cent germination and lumber of days for the completion 
of gemination are presented in Table 2 and the analysis of



Table 2* Effect of GA on percentage of germination, number of days for first germination, number of days for 50 per cent gemination and number of days for the completion of

Treatments Transformed values (Actual values in parenthesis)
Percentage of number of days for first germination

number of days for 50 per cant germination
MjOhof of
days for the 
completion of germination

GA 100 ppm 29*76 (24*6) 3*46(12*0) 4*69(22*0) 5*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) 3*63(13*2 ) 4*69(22*0) 5*83(34*0)
Control 43*85(48*0) 3*63(13*2) 4*54(20*6) 4*80(23*1)

SEa 0*107 8&m 0*19 6EaO*U SEm 2-°*
88 88 C*D*(0*05) - C*D*(0*05) «

0*27 5*81
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vtriaHQe In appendix II* It oaa bo i n b  that a* inhibited the 
gem inotion of clove seeds# «• the control gave 48*0 per oent 
germination# against 24*6 per oent# 21*9 per cent* ia.6 per c m  
end 11*3 per cent# when the seeds were seabed In oa at 100#
200# 300 end 400 p m  respectively, at 100 end 200 ppn were 
a n  «sr w i t h  record to the uercenteoe o£ n a f m i w * *  t a n ,  a i « i  

the two higher wiaaBBfey** inn* of nit namely, 300 anri 400 see 
were elao on par* M l  the ga treatments significantly inhibited 
the percentage of gemination as against the control* with 
M Q t r d  to the w « > h a p  O f  days for first n a f r l a n  a n d  n i* * h n r

of days for 50 per c m  gemination# the treatments did not 
show any significant difference* However* with regard to the 
days taken for the eonpletlea of gemination# the Qk treatment 
exhibited aignifioant effects# the control gave significant 
reduction in amber of days for the completion of gemination# 
when eosg»ared to tha other treatments# ga 200 pm# 400 p m  
and 100 p m  wore on par# the effect of ga 200 pm# 100 p m  
and 300 p m  m m  also on per#

s. a«wtp> M M M t i  of ti* n u i t m i  ii infTnr i fir ttrn rrrlffll
of oollactlop of i * .  imXat*. *e — a* ana tmefiml M U *

the second pert studying
the effect of seed eeUeetien periods* average weigt of seeds# 
and the presence car absence of the pericarp# on the growth of 
the clove seedlings* the growth psremeters studied were the
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height of the seedlings* the girth of the seedlings and the 
number of leaves*

i .  »w4atw ,9* fflg jweMaaB

The effect of the different treatments on the mean 
increments in height during the first four months and the 
total increase in height after four months of growth are presented 
in Table 3 and the analysis of variance in Appendix III*
The height increment during the first and second months were not 
significantly influenced by the period of collection and sowing* 
During the third 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 
first month* the average weight of seeds did not produce any 
significant effect in increasing tha height of the seedlings* 
During the second month* the medium seeds produced the tallest 
seedlings followed by heavy and light seeds* The mean increments 
in height produced by the seedlings of hsavy and medium seeds 
were on par* during the third month* The lighter seeds produced 
significantly shorter seedlings* During the fourth month* the 
tallest seedlings were produced by the heavy seeds* followed by 
medium and light seeds* The total height increment during the 
four months of observation* indicated no significant difference 
between the seedlings from heavy and medium seeds* However# 
they were superior to the seedlings from light seeds* Tbs removal
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table 3. Effect of period of collection of eeeds# weight of eeed* end removal of tike pericarp oo mean monthly increment* in height upto 
the fourth month and total increment* in height alter four month* of 
growth*

Treatment*
height

increments in  height (cm) 
rtiiriwj 'the

total

F irst  
fTUHflth,

second
month

third
month

Fourth
month

4*58 •fapeB̂jjpesvw
(cm) a fter 
four months 
of growth

1 2 3 4 5 4 7

*1 5*58 0.175 0*542 0*827 1.047 2*40

«2 6*63 0.202 0.495 0*471 0*895 2*34

•3 6*63 0*172 0*517 0*448 0.774 2*10
SB* « » 0.007 0.012 0*012 0*009 0,027
C*D*

(0*05} —  • •«* 0*035 0*024 0*079

h 6*53 0.180 0.512 0*774 0*985 2*46

b j 0*71 0.200 0.584 0*749 0*909 2*44

*3 0*60 0.146 0.455 0.622 0*840 2,07
— 0.007 0.012 0.012 0*009 0*027

c*o«
(0*05) *— — 0*037 0*035 0*024 0*079

4*72 0,201 0*487 0*471 0*873 2*22

°2 6.51 0.144 0*548 0*759 0*951 2*42
— 0*004 0.010 0*009 0*007 0*002

C*D*
(0*06) - r~ 0.030 0*021 -

a^ Early reason seed* Heavy seed*
aj hid season seed* Medium seeds
a3 Late season seeds *>3 Light seeds

Cj Pericarp removed 
c2 Pericarp intact

i
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Table 3 oontd.
i 2 3 4 5 6 7

V i 6*40 0*138 0*456 0*915 1*303 2*83
*1*3 6*96 0*200 0*653 0*860 1*048 2*76
V j 6.39 0*166 0*515 0.707 0*852 2*20
V i•,b,
■»o»

6*76 0*228 0*575 0*758 0*940 2*50
6*79 0*213 0,543 0*678 0*873 2*31
6*34 0*165 0*366 0,575 0*871 1*97

albf 6*44 0,157 0*501 0*650 0,713 2*03
alb. 6*39 0*187 0*561 0*710 0*805 2*26
*3*3 7*06 0*173 0*483 0*583 0*805 2*03V w
«iiC*D,

— 0*013 0*022 0*020 0*015 0*047
(0*06) *M» 0*064 «*» 0*045 0,138

*lcl

%a3®2

6.30 0*206 0,494 0*807 1*080 2*57
6*666*97 0*043 0*589 0,847 1*050 2*63

0*213 0,510 0*641 0*649 2*216*29 0*191 0*48 0*700 0*941 2*31
6*69 0*182 0*456 0*564 0*691 1*88
6*57 0*162 0*578 0*731 0.858 2*33

S^B 0*011 0*018 0*017 0*012 0*039
c.o.
(0.05) «M» «N» . 0*372 —

V i 6*51 0*206 0*447 0*756 0*998 2*41
V i 6*36 0*155 0*578 0*793 0*972 2*5
V i 6*89 0*206 0*363 0*692 0*839 2*30
V a 6*54 0*191 0*609 0*806 0*979 2*58•* mm

b3cl 6*77 0*166 0*450 0*966 0*782 1*98
b3c2 6*43 0*150 0*450 0*678 0,903 2*19
SE* — 0*011 0*018 0*017 0*012 0*039
C.D.(0,05) •* mm. •M* 0,017
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of pericarp did not show any significant effeot in the 
increments in height of seedlings during the first and third 
month* In the second and f mirth months* the peeled seeds 
produced significantly taller seedlings* The total increments 
in height upto the fourth month did not shoe any significant 
difference.

The interaction of the period of collection of aeeds 
end weight of seeds indicated no significant difference during 
the first end third month* During the second month* Nay • sown

seeds were aunerior to tha other s■» Durlna *=*»«»
fourth month* the seedlings from May «• sown heavy seeds produced 
maximum height* followed by May - sown medium seeds* with regard 
to the increments in height after four months of growth* ths 
May * sown heavy* and medium seeds were superior to those of the 
other treatment combinations. The interaction of the period of 
aeed 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 Ciorter than those 
of May - sown peeled seeds* The former was on per with unpeeled 
seeds scam in May* June and July and peeled seeds sown in June.
The May - sown peeled seeds were cm per with those sown with the 
pericarp* in May* June and July aa well aa with the peeled eeeds 
sown in June* The total height increments at the end of four 
months of operation* showed no significant difference between 
the treatments* The interaction of weight of seeds and removal
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of pericarp showed no significant difference upto the third 
eooth. During the fourth month, the heavy seeds (unpeeled end 
peeled) a» well ee median unpeeled eeeds produced significantly 
taller aeedlings then the other treatment combinations* The totel 
increments in height after four months of observation did hot 
•how any significant difference*

**« ffititeLsOsnai

The effect of different treatment# on increments in 
leaf number during the first four months and the total Increments 
after four months of growth are presented in TChle 3 and analysis 
of variance in Appendix ill.

The data ahowed that during tha first month# the seedlings
higher increments in leaf 

mnhor then those of Juiv* Durina the cwmrnl third end fourth 
iMifchB. no sianifioant difference in the increments of leaf 
number was observed. However, the total increments in leaves 
after four months of growth showed tha aeadlings from way "oowlngp 
to be significantly superior to those of June end July sowings.
The poorest seedlings with regard to the M h e r  of leaves were 
from July «• sowings, it oan be seen from data praaantad in 
Table 3 that tha inorsBisnta in nuabear of 1 MVTff is «*>fc influenced 
by the weight of seeds# removal of the parioarp and tha inter* 
action of the thraa treatments*
airta of tin M ^ i i n n

Tha •« Met «( dUtanot t n u m M  on a o M U |  m b
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Table 4* Effect of period of collection of eeeds# weight of seeds and the removal of the pericarp on mean monthly increments in number of leaves upto the fourth month and total increments in msabar of 
leaves after four months of growth*

Treatments Initial
numberofleaves

Increments in of leaves
during the

H r s r  ms m s a n m m — ¥ & m —
month month month month

Total 
increments in number of leaves after four months of growth

 1 -----------------------------------------

*1
*2
*3
S£ta
C.O.(0*05)
bj
bjj
^3
"!m 
c*o*(0*06)

2*18 0*94 1*88 2*41 2*48 7 .7 8
2*31 1*01 1*95 2 .0 8 2*48 7 .47
2*18 0*49 1*85 2 *2 0 2*42 8 *79

— 0*05 0*09 0*08 0*08 0*09

— 0*18 — —  ' — 0 *08
2 .0 8 0 .85 2 .13 2*12 2*51 7*68
2*32 0*84 1*51 2*11 2*52 8*92
2*25 0*76 1.85 2*49 2*35 7*48

0*05 0*09 0*08 0*08 0*09

°i 2*03 0*84 1*86 2*20 2*33 7.03

°a 2*41 0.79 1*99 2*28 2*63 7*69
eea£L 0*05 0*07 0*07 0*08 0*08
C.O*(0.05)

1
*2
a.

Early season seeds 
Mid seison seeds 
bate season seeds

°i
*2

ASMhrlm IWttvJf dPgtlWelP
Msdium seeds 
bight seeds

cA Pericarp removed 
cl Ferioaro Intact
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2 3 4 5 6 7
2.00 1.08 2.25 2.03 2.25 7,78
2.34 0.85 1.38 2.53 2*62 7,38
2.22 0.90 2.03 2,66 2,58 8,18
2.18 1.00 2.30 2,03 2.86 8,20
2.40 1.22 1,66 1.57 2.46 6,75
2*36 0.81 1,88 2.65 2.12 7,46
2.03 0.46 1.85 2.28 2.41 7.02
2.20 0.45 1.48 2.22 2,48 6.63
2.20 0.56 1,63 2,26 2,36 6.73
— 0.09 0,16 0,15 0.11 0,15

—
2.00 1.00 1.91 2,31 2,27 7.50
2.3? 0.88 1.86 2,51 2.68 8.07
2.07 0.91 1.71 2.28 2.53 7,43
2.55 1.11 2.18 1.88 2.43 7.51
2,01 0.80 1,37 2.01 2,08 6.09
2.31 0.39 1.93 2.42 2.75 7,51
— 0,08 0.13 0.12 0.11 0.14

C*D«
(0.05)

**iH
h**
V i

b3Cl
b3®2
c,o«(0.05)

m m m m m m mm

2,01 0,84 1.98 2.24 2,39 7.46
2.17 0,85 2.28 1.99 2.63 7.87
2,06 1,00 1,43 1.87 2.36 6,66
2.57 0.67 1,58 2.34 2.67 7.18
2,01 0*66 0.150 2.48 2.14 6.89
2,50 0,85 2.11 2.50 2*56 8,03
— 0.08 0,13 0.12 0,11 0,14

m rn
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Tshl* 5. Effect of period of collection of seeds* weight of seed* and 
the renewal of pericarp on naan monthly increments in girth of the seedlings upto the fourth month end total Increment® in girth of the 
seedlings after four month* of growth.

Treatments girth
(cm)

Xnoramaats in girth (on) firing th*'Total4 vajnn*̂MtfM&sad.ssFirstmonth month Thirdmonth Fourthffpnth in airth (on after four 
months of growth

1 2 3 4 S 6 7
0.331 0.024 0.067 0.064 0.081 0.217

®2 0.328 0.022 0.070 0.060 0.079 0.224
*3 0.310 0.024 0.066 0.065 0*091 0.232
SEia — 0.003 0.004 0.006 0.004 0.004
C.D.
(0.06) — — — ' —

h 0.317 0.017 0.062 0.063 0.078 0.213
b2 0.327 0.022 0.073 0.047 0.089 0.233

b3 0.324 0.032 0.068 0.053 0.083 0.227
SEh 0.003 0.004 0.006 0.004 0.004
c #o. <0.06)
«1
<*2
SE_m
C.D.
(0.06)

mm mm mm mm mm

0.320 0.(223■̂np.e. 0.062 0*052 0.080
0*§36 0.024 0*073 0.061 0.087
— 0.002 0*003 0.004 0.003

mm mm mm 1linT

0.C12
0.217
0.232
0.003

a, Early season seeds fc, Heavy seed#
*2 •“ * »  "*»• “2 MedluQ
*3 Late season seeds b3 Light seed*

cA Pericarp removed
c0 Pericarp intact•i
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C*D*(0*05)

V 5
V i
V 2
V i
*3*2

0*3330*3430*3340*3300*3340*3280*330
0*3040*338

c«o*(0*04)
V i
*1*2
*2*1
*2*2
*3*1
*2*2
ss*C.D.

(0 .0 S )

0*0X6
0*0840*0300*0340*033
0*0340*038
0*0880*085

0*0430*0700*0780,0720*080
0*0480*0430*068
0*048

0*044
0*0430*0740*0730*044
0*0330*0430*040
0*044

0*004 0*007 0*008

0*0700*0440*0740*044
0*0830*0880*0480*088
0*084
0*007

0*3870*2340*2300*2330*2240*234
0*2200*240
0*033
0*007

0*3280*333
0*0840*023

0*044
0*070

0*0440*042 0*0730,088
0*2370*234

0*322 0*022 0*047 0,053 0*083 0*322
0*334 0*022 0*073 0*044 0*077 0*235
0*308 0*022 0*054 0*034 0*084 0*200
0*333 0*085 0*077 0*044 0*095 0*243
- 0*004 0*004 0*004 0*004 0*004
mm — — «M* —

0*3340*323 0*0330*083
0*0440*042 0*044 0*0440*090

0*3970,227
0*324 0*082 0*080 0*090 0*093 0*233
0*330 0*023 0*073 0*045 0*085 0*234
0*323 0*034 0*073 0,044 0*083 0*223
0*327 0*024 0*048 0*043 0*084 0*210

0*004 0*004 0*004 0*004 0*004
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increments in girth and the total increment in girth after 
four souths of growth are presented in Table 4 and the analysis 
of variance in Appendix iv. ft oould be observed from the data 
that the increments in girth was not influenced by any of the 
treatments except seed weight# The total increment# in girth 
after four months of growth was higher in the seedlings from 
medium and light seeds# and they were on par* The seedliaga 
from heavier seeds recordedAloweet girth increments*

*v. Evaluation IM lU B W  Iff M fflrlftl MMhBtHIII

m  order to have an overall assessment of seedling vigour 
as s result of the different treatments# a scoring technique 
was adopted* Hie scores obtained for the different treatments 
are presented in Table 5* The seedlings which obtained scores 
of 7# 8 or 9 were considered as vigorous# those with 4# 5 or o 
as medium viorous and the remalnina as weak* hone of the 
treatments produced seedlings with a score of 9* The Hay * sown 
seeds# Nay - sown heavy# medium or light seeds and Nay- sown 
naelad or unaaeeled aaeda mmdMoad aanfll livts *H*h eooraa of 
7 or s mfy* *p such qtyMildnHred M hrr vigorous* Vigorous f eg# 
ware orochxsed by — «**»—> aeeda* ussaealmd *nnri<- .tin—  heaw
seeds# June peeled seeds# July peeled seeds# Heavy unpeeled 
seeds sad light unpeeled seeds. July sown peeled seeds produced 
the weakest seedlings (soors 3 out of 9}*
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Table 6* Effect of period of collection of seeds# weight of seeds and removal of the pericarp on the vigour of the seedlings after four nonths 
of growth*

in height
increments inmmh»r of
leaves

girth in Total soore 
out of a

q£ 9

s°1
• A

S *
•I**•2$
*3*3• A
• Aale?V i
*ac2
V i
*3°2
V l

V l
V i

V l
V l
V 2

3 3 2 8
2 2 2 6
1 1 2 4
2 2 1 5
2 3 7
1 2 2
2 2 2 8
2 2 7
3 1 7
3 2 3
2 3 2 7
3 2
2 2
1 1 4
1 2 S
2 3
1 1 3
3 2
3 3 i 7
2 3 7
2 2 3 S
1 1 1 3
2 3 7
2 2 1 5
3 2 6
2 1 2 5
3 3 8
i 1 2 4
2 3 2 7
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4. M f o t  of ooot«Xo»r», .— Mill H W | ~ t  IT!

The results of the expar imsnt oonductert to evaluate
ithe three types of containers (clay pots# polythene begs and 

coconut husk pots)# three types of potting mixtures (Mixture 1# 
Mixture 2 and Mixture 3) and two chemical boosters (Ok 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 preeented in Table 7*
The different containers were so selected to have uniform 
internal capacity* The total porosity and the relative 
evaporating capacity of the three types of containers were 
markedly different with the omen values ranging from 20*0 to 
48*2 per cent and 21,2 to 27*2 g respectively.

u .  stjattUaa.ubttaEgg

The date relating to different physico-chemical 
characteristics of the potting mixtures used for the study 
are presented in Table 8. The specific gravity and apparant 
density were not affected by the addition of bonacasal and 
<mwnrtn»i» cake. while the core annea water hoi cl 1 no caceoitv 
were inereesed alightly by adding groundnut oake in the mixture* 
Xt can olao be seen from the table that there waa not such
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Table 7. Physical characteristics of the differentcontainers*

Containers Total porosity Relative (per cent) evaporatingcapacity (g)

Clay pots 
Polythene bags 
Coconut husk pots

30*8
20*0

48*2

21*2
22*8

27*2



Table 8* Ftysloo-ahatUcal characteristics of the differect potting mlrtwree*

itftiOKl characteristics ajemioal characteristics
mixtures Acre Tii*tiSir wdistwre; r& *il g iec i- oega- "'iK iili1 leoi* '1 Vwstij*?fic density specs leldiag {per cent) ran-* rical m ®  nitre* lable blegravity (per cepecity ction coodu~ matter geo phoa- pota-

cent) (per cent) ctivity (per (per pharos ssium(Bsahos/ cent) cent) (per (per
cs* 3 cent# cent3

fixture I 3*05 1.13 41.22 40*83 2.4 4*3 4*1 3*5 0*223 0*030 0*033
Mixture 2 3.08 1*21 42*11 41.35 2*2 3*9 4*3 3*0 0*223 0*083 *»««
Mixture 3 3*12 1*24 • 45.52 44*43 2.3 3*2 4*9 3*8 0*229 0*839 0,03ft

05
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fa th* chemical jnrffftietf of the mixtures by the
adri^fna pf nOfl flTIT̂fffrtlTlllt CSfce*

tu. t m m  m  v n  irrttVmi

The aean increment* in the height of the seedlings 
during every month upto the seventh month and the total 
increment in the height after seven months of growth in the 
nureery are preaented in Table 9 and the analysis of variance 
in appendix vx* Tha data have bean presented in Fig* 3 also*

the mean increments in height of the seedling* ware not 
influenced by the type of the oofttlil,>iMr “ft** the fourth month* 
marine the fifth month* polythene bane vara feowd to fea eusarior* 
Coconut husk pots produced significantly taller seedlings than 
day pots* During the sixth and seventh months* tha ooooout husti 
pots and polythens bags ears on par* but superior to clay pots* 
The total increments in height after seven months of growth 
indicated that the most effective container was the coconut 
husk pot* The potting mixtures did not tfiow any significant 
effect on height increments during tha 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 during 
the fourth to seventh months* as well as the total height 
increment after seven months of growth showed Mixture 3 to be 
the most effective* followed by Mixture 2* The effect of foliar 
sprays on the growth of the seedlings revealed no significant 
difference during the first and asoand months* The analysis



'Table 9* Effect of containers, potting mixtures and foliar sprays on mean increments in height upto the seventh and Increments in height after seven ©fgrowth*
Treatments Increments in heiaht tcmi.durino the..... ..... TotalFirst Second

month Third Fourth month Fifth sixthfifMMffth iaw>%h seventh
month in height after seven months of growth

..-.1 ... 2 ...3... . 4 ...-5.._....6......7....... 8 ... .... ........9 .......
4k <■
9U

0.199 0.458 0.848 1.056 1.053 1.071 1.156 5.8770.230 0.413 0.919 1.185 1.844 1*334 1.396 6.7430.233 0.448 0.899 1.255 1.240 1.370 1.384 6.849
8 ^
C.D.

0.006 0*009 0.017 0.028 0.011 0.013 0.025 0.029
(0.05) mm •M. 0.031 0.037 0.069 0.081
*>*
&3

0.227 0.439 0.771 0.960 0.996 1.093 1*202 5*7750.214 0.430 0.945 1.202 1.198 1.327 1.302 6.6690.221 0.442 0.949 1.298 1.316 1.357 1.432 7.035
SR^ aC.D.

0.006 0*009 0.017 0.028 0*012 0.013 0.O2Sswpwnaetm 0.029
(0.06) mm «■» 0.069 0.079 0.031 0.037 0.069 0.081c. 0.216 0*444 0.885 1062 1.146 1.166 1.326 6.314

?3 0.221 0.443 0.927 1.162 1010 1.390 1.407 JL 888 Q*ODO0.201 0.439 0.875 1008 1*066 1.190 1.210 6.083
&Oe

0.231 0.466 0.947 1.364 1*182 1.320 1.266 6.7070.237 0.437 0.965 1.166 1.443 1*434 1.517 7.433
% 0.220 0.407 0.732 1.062 1.623 1.060 1.444 5.51S

0*008 0.012 0.025 0.040 0.016 0.018 0.035 0.041
C«D»(0.06) — — 0*070 0.112 0.442 0.063 0.098 0.114

QO



Table 9 cootd.

X X X i : X

%3°2

0*2540*1760*1660*209
0*2320*2470.217
0*233
0*248
0*111

0*4680*4420*4630*3750*4250*4360*4730*445
0*425
0*016

c.o*
(0*05) 0*029

0*7460*8450*9530*760
1*0400*8061*033
0*855
0*031

0*086

0*8821*0881*1871*0321*231
1*2941.075
1*277
1*413
0.041

0*876
1*0881.195
1*2401*3201*0381*260
1*433
0*019

0*9171*1591*1351*1381*4131*452
1*2211*407
1*485
0*023

0*9581*2571*2521*3361*3241*5241*3061*321
1*521
0*043

5*1006*1436*3905*918paper6.910
7*3816.287
6*925
7*335
0.058

0*240

*1
*2
*3

®2

Clay pot
PqIv theae baa
Qaoomnt *»»■**- »*
cm 100 ppm 
OA 200 ppm
tsree 0*5 per cent

*3
e4
%
%

Mixture 1 
Mixture 2 
Mixture 3
oa 100 ppm + urea 0*5 par cant 
ga 200 i p  ♦ urea 0*5 per cent 
control



Table 9 contd.
-."T-" """I-- ~ X  ” - . . . nr̂[

r j r ......_.JL~......... '
• A
• AV 5

..~GZIff© • m 6*4110.467 6*7410*945 x z m1.148 i:&61.228 l.OOi1.138 T : m1.283 s*ra6.4420.157 0.475 0.814 1.035 0.977 0.995 1*106 5*5100.228 0*486 0.927 1.153 1.330 1.144 1.157 6*2800.188 0.462 1.035 1.042 1.168 1.262 1.275 6*633v|88V 0.421Wlw* * *** 0*823 W# 9 0*866 4.6710.167 0.408 0.877 1.148 1*186 1.168 1.388 6.490ÛtCn
* 3?2*4
S SW«9|

0.235 0.393 0.931 1.U7 1*142 1.604 1.320 6.9200.224 0.402 0.873 1.120 1*037 1.268 1.304 6.2200*256 0.451 0*920 1.420 1*237 1.335 1.424 6.9100.226 0.408 1.068 1.191 1*157 1*491 1.633 7.8500.208 0.411 0.844 1.117 0.984 1*140 1.304 6.0600.237 0.491 1.035 2.232 1*251 1.208 1.344 6.7220.255 0*468 0.906 1.222 1.261 1.426 1.620 7*305
*3S*3C4

0.220 0.440 0.937 1.168 1.162 1.315 1*217 6*5200*206 0.462 0.995 1.488 1.175 1*480 1*216 6*928
*3«5
•5S

0.255 0*440 0.791 1.264 1.642 1*551 1*644 7*8060.244 0.386 0.728 1.155 0*951 1*246 1.260 5*812
SS 0.015 0.023 0.043 0*068 0*027 0.033 0*061 0*8X1
c*»*<0*085 0.122 0.076 0.092 0*169 0*198

cn o



* 8M i

12|e*
V *
S3S
*3*3

Table 9 contd*
S 3"

“ WC*D«(0.05)

T T
0.218 0*444 0*777 0*934 0*908 1*011 1*197 5*5250*204 0*488 0*853 0*921 0*998 1*115 1*282 6*0670*21? 0*411 0*727 0*946 0*862 0*971 1*06? 5*1580*237 0*480 0*792 1*162 0*988 1*082 1*215 5*9240*22S 0*844 2*015 1*262 1*276 1*380 6*784Qt2ftg 0*388 0*638 2*008 0*880 1*100 1*080 5*191
0*211 0*431 0*924 1*231 2*226 1*180 1*302 6*5000.217 0*42? 0*980 2*264 1*300 1*601 1*250 7*0640*180 0*422 1*006 1.142 1*11$ 1*180 1*302 6*3130*238 0*468 0*020 1*328 1*240 1*488 1*293 7*027
0*222 0*45? 1*081 1*124 1*390 1*540 1*602 7*706
0.225 0*420 0*720 1*124 0*923 0*968 2*055 8*3460*217 0*457 0*953 1*291 1*302 1*277 1*477 6.91?
0*240 0*433 0*980 1*313 1*333 1*452 1*691 7*533
0*204 0*484 0*891 1*238 1*220 1*428 1*271 8*7770*218 0*481 1*030 1.571 1*317 1*388 1*290 7.1710*233 0*411 1*000 1*35? 2*668 1*496 1*570 7*8060*215 0.413 0.842 1*022 1.085 1*120 1*295 6.006
0*018 0*022 0*043 0*068 0*02? 0*033 0*071
— «*• — 0*076 0*092 0*169 0*198
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CS.AV !PQTS. d*. POLyT«£NB SAGS, 
a s -  COCONUT MUSK POTS.

b-}. MIXTURE-1 
ba- m ix tu rs  . 2
b s -  m i k t u r e  „ s

Ci. GA 100 ppm.C2- G A 200 ppm.
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*1 «a <*3 bi b2 b3 Ct
c o n t a i n e r s  ]  [ p o t t i n g  m i x t u r e s ]
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o£ the height increment for the ttiird month showed that the 
seedlings sprayed with ga 200 ppm + urea 0*5 per cent#
Oh 100 ppti + urea 0*5 per cent and OA 200 p£«a were on per.
These were superior to the other treatments* Significant 
increase in height increment was produced by spraying 
ga loo ppa + urea 0*5 per cent (hiring the fourth month* During 
the fifth month# the seedlings receiving distilled water spray# 
ga 200 ppm + urea o#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 
seedlings sprayed with GA 200 ppm + urea 0*5 per cent and 
Gh 200 ppm were on par and superior to the other treatments*
Hie total height increment upto the seventh month showed the 
seedlings receiving ga 200 ppm + urea 0*5 per cent as the best 
treatments*

Hie "type of container x potting mixture" interaction 
was significant# It was found that during the first month# 
the seedlings raised in clay pots with Mixture 1# polythene bags 
with Mixtures 2 and 3 and coconut husk pots with Mixture 2 and 3 
were on par and mere effective than the other treatment 
combinations. The differences in height Increment during the 
second# fourth# fifth# sixth and seventh months were not 
significant# During the third month# polythene begs as well as 
coconut husk pots with Mixture 3 were found to be the superior 
treatments# An analysis of the total increments in height



showed that the seedling* raised in ooconut husk pots and 
polythene bags with Mixture 3 were on par* hut superior to 
all the other treatment combinations*

The results showed that no significant difference was 
noticed between the treatments during the first* second and 
also during the fourth month. The height increment* for the 
third month showed the seedlings grown in clay pots as well as 
polythene hags mad treated with oa 200 ppm urea 0*3 per cent 
and oooonut husk pots sprayed with qa 100 ppm or ga 200 ppm + 
urea 0*5 per cent to he on par* These were superior to be 
other treatment combinations* The mean increments in height 
for the fifth month indicated that the seedlings in coconut 
husk pots and treated with OA 200 ppm * urea 0*5 per cent was 
superior to the others* During the sixth month* the seedlings 
in the polythene hags and coconut husk *x»ts treated with 
ga 200 ppa + urea 0*5 per cent were on par* and superior to the 
others* The mean increments in height during the seventh month* 
showed that the seedlings in polythene bags treated with GA 
200 ppm + urea 0*3 per cent* coconut husk pots treated with 
ga 200 pi» or ga 200 ppm + urea 0*3 per oent which were on par* 
were the most effective ones* The analysis of the total height 
increment revealed that the seedlings in oooonut husk pot and 
polythene bage and treated with ga 200 ppm * urea 0*5 per cent 
were on per and superior to the other treatments* The results 
also showed that the difference in height increments upto the 
fourth month was not significant* During the fifth month* the
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seedlings grown in Mixture 3 and treated with ga 300 ppm 
urea 0*5 per cent recorded the maximum height increment*
The mean increment in height during the sixth month showed 
that the seedlings in Mixture 2 and sprayed with GA 100 ppm + 
urea 0*5 per cent or ga 200 ppm + urea and Mixture 3 sprayed 
with GA 200 ppm, or urea 0*5 per cent or with Gh 200 ppm ♦  

urea 0*5 per cent were on par and superior to all the other 
treatments* During the seventh month the seedlings in Mixture 2 
treated with ga 200 ppm + urea 0*5 par cent and Mixture 3 with 
ga 200 ppm or with ga 200 ppm + urea 0*5 per cent were on per 
and the effective treatments* An analysis of the total increments 
in height revealed that the maximum increments in height was 
recorded by the seedlings in Mixture 3 and Mixture 2 and sprayed 
with GA 200 ppm i urea 0*5 per cent*

lv* HHPftSK M „*sagl

The mean increments in number of leaves during the 
first to seven months and the total increments in height after 
seven months of growth in the nursery are presented in Table 10 
and the analysis of, variance in Appendix vil. The data have been 
presented in i-'ig* 4 also*

when data relating to mews increments in leaf number 
during the second and third month and the total increments in 
number of leaves after seven months of growth were analysed# 
coconut husk pots were found to be superior to polythene bags



Table 10. Effect of containers* potting mixtures and foliar sprays or mean increments in of loaves upto the seventh month and total increments in number of leaves
after seven months of growth.

>̂11 i) imimt M 4y| iyptv>f o^ leaves <it»rtng t»e Total inogcemaflfcs
First second 
month Month Third Fourth tlith mouth month month sixth seventh month month

in mwihfrr of leaves after
seven months of

i a '" .. - f  * s ' "*"" "" v "     "»......  ax* ati*

3
1.092 1.263 1.307 1.411 1*540 2.853 1.811 10.30
1.215 1.488 1.520 1.520 1*425 1.512 2.237 10*96
1.341 1.600 2.655 1.681 1.576 1.610 1.994 11.43

S£W 0.066 0.037 0.039 0.041 0*041 0.04? O.G62 C.074
CeD*

(0.05) — 0.100 0.1C9 — 0.206
h. 1.155 1.30ft 1.359 2.388 1.443 1.511 1.674 5*94
£®3

1.185 1.385 1.462 1.529 1.425 1.561 2.098 10.67
1.30? 1.633 1*691 1.692 1.670 1.698 2.120 12.CS

SKtQ 0.066 0.037 0.039 0.042 0*041 0*047 0.052 0.074
C.D.(0.05) 4*. 0.103 m m m «N» 0.131 -M. 0.206
C1
S2Co

1.17? 1*304 1.481 1.488 1.4U 2*621 2.118 10.531.393 1.496 1*659 1.696 1.607 1.629 2.125 11.60
1.074 M M 2*40? 1*474 1.468 1.444 1*848 10.23

c. 1421 1.555 1.555 1.651 1.452 1.655 2.270 11.40
%s

1.304 1*629 1.614 1.570 1.733 2*065 2.420 12.411.119 1*274 2*244 2*341 2.393 1.318 1.410 9*20
sc 0.093 0.052 0*055 0*057 0.054 0.056 0.074 0.104
C.D.(0.06) — 0.146 0*155 0*162 0064 0.185 0.356 0.290

cntn



Table 10 cootcI*

C.D.(0.05)

1 I I1.1*17 1.133 1.2*6 1.355 1.622 1.627 2.105 10.040.988 1.244 1.355 1.500 1.400 1.894 1.638 10*081.111 1.411 1.300 1.377 1.588 2.038 1.838 10.841*111 1.322 1.211 1.244 1.277 1.455 1.677 9.321*155 1.433 1.477 1.511 1.330 1.277 1.711 10.971.377 1.711 1.866 1.600 U666 1.800 2.32 12.581.177 1.455 1.600 1*566 1.427 1.450 1.838 10.461.411 1.477 1.550 1.577 1.550 1.510 1.944 11.001.433 1.846 1.810 1.900 1.755 1.855 2.200 12.82
0.144 0.064 0.068 0.071 0.072 0.031 0.090 0.127

0.190 *•» 0.2S2 0.355

* Clay put ^  Mixture 1
* 2  Polythene bag b2 Mixture 2
a3 Ooooout husk pot b3 Mixture 2

®A ICO ppm c4 GA 100 ppm + urea 0.5 per cent
tg OA 200 ppm GA 200 ppm + ure a 0*5 per cent
c3 urea 0*5 per cent Control

tn05



Table 10 contd.
* ................ 3 ........................4  ............. - ...........T " ” ................................. 6 .................... ' “ I "  .............. a 9  '

• A
0 . 9 9 5 1 * 0 8 8 1 * 3 5 5 1 . 1 2 0 1 * 5 1 1 1 . 7 3 3 2 . 1 7 7 9 * 9 8

1 . 6 2 2 1 * 3 1 1 1 * 4 8 8 1 * 2 6 6 1 * 6 2 2 1 * 2 1 5 1 . 9 5 5 1 1 * 2 2

0 * 7 1 1 1 * 2 0 0 1 * 1 3 3 1 * 6 6 6 1 * 4 0 0 1 * 6 1 1 1 * 6 3 3 9 * 2 2

J A
1 * 2 0 0 1 * 3 5 5 1 * 3 1 1 1 * 3 1 1 1 * 5 3 3 1 * 9 0 0 2 * 0 3 3 1 0 * 9 3

1 . 1 7 7 1 * 4 0 0 1 * 4 0 0 1 . 5 7 7 1 * 7 1 1 2 * 2 5 5 2 * 1 4 4 1 1 * 7 3

n ? 0 * 8 8 8 1 * 2 2 2 1 * 1 5 5 1 * 4 4 4 1 . 4 4 0 1 * 4 6 6 1 * 2 2 2 8 * 7 3

m 6 | 1 * 2 0 0 1 * 1 7 7 1 * 4 2 2 1 * 2 0 0 1 . 2 6 6 1 * 4 8 8 1 * 3 5 5 1 0 * 2 6
_  i t

1 * 2 2 0 1 * 4 4 4 1 * 7 1 1 1 . 4 2 2 1 * 5 3 3 1 . 5 7 7 2 . 4 4 0 1 1 * 6 2

1 * 1 7 7 1 * 4 8 8 1 . 3 7 7 1 . 6 8 8 1 . 5 1 1 1 * 2 2 2 2 . 0 5 6 1 0 * 4 2

1 * 1 5 5 1 . 6 6 6 1 * 6 8 8 1 * 4 8 8 1 . 2 6 6 1 * 6 6 6 2 * 4 4 4 1 1 . 5 7

1 * 2 3 8 1 * 6 6 6 1 . 5 7 7 1 * 6 0 0 1 . 6 4 4 1 * 8 8 8 2 * 4 4 4 1 2 * 0 6

1 . 2 4 4 1 * 4 8 6 1 * 3 3 3 1 * 5 5 5 1 . 3 3 3 1 * 2 2 2 1 * 6 6 6 9 * 8 2

1 . 3 7 7 1 * 6 4 4 1 * 6 6 6 1 * 3 5 5 1 . 4 5 5 1 * 6 1 1 1 * 3 2 2 1 1 * 3 6

4 s

1 * 3 3 3 1 * 7 3 3 1 . 7 7 7 1 . 7 7 7 1 . 6 6 6 1 . 7 5 5 1 . 9 7 7 1 1 . 9 6

a - c ? 1 * 3 3 3 1 * 6 4 4 1 * 7 1 1 1 * 7 3 3 1 * 5 5 5 1 * 4 8 8 1 . 8 4 0 1 1 * 0 4

» | « 4
1 . 3 3 3 1 * 6 4 4 1 * 6 6 6 1 * 6 2 2 1 * 5 5 5 1 * 4 0 0 2 * 3 3 0 1 1 * 7 1

« 3 c | 1 * 4 4 4 1 * 8 2 2 1 * 8 6 6 1 . 7 7 7 1 * 8 4 4 2 * 1 1 0 2 * 6 4 4 1 3 * 4 4

• I° !

1 * 2 2 0 1 * 1 1 1 1 * 2 4 0 1 * 4 6 6 1 * 4 0 0 1 * 2 6 6 1 * 3 4 4 9 * 0 5

s i *

c « o »

0 . 1 6 1 0 * 0 9 0 0 * 1 3 6 0 * 1 0 0 0 . 1 0 1 0 * 1 1 4 0 . 1 2 7 0 . 1 7 9

( 0 * 0 6 ) 0 * 2 5 3 0 * 5 0 2

cn
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Pc«?2®5
£2*6
feS“3 2
E£3
££«^3*53 5

1 I I A x

SEISC.D,
(0*05)

3*222 2*333 1.377 1.400 1*233 1*455 1*666 9.27
1*577 1*288 1.511 1.577 1*711 1*555 1*860 10*49
0*955 1*333 1.222 1*200 1*511 1.377 1*550 9*04
1*133 1*422 1.555 1*533 1*266 1*655 2*500 11*16
1*060 1*488 1*355 1*400 1*466 1*822 2*440 11*04
0*977 1*155 1*133 1*220 1.446 1.200 1*440 B.6S
1*060 1*244 1*511 1.533 1.377 1*622 2*220 10.62
1*222 1*444 1*644 1*600 1*311 1*511 2*460 11.17
1*111 1*400 1*333 1.577 1.400 1*266 1.860 9.91
1*155 1*422 1*444 1.713 1*422 1.622 2*150 10.93
1*422 1*622 1*644 1.444 1*300 1*988 2*580 12*51
1*133 1.177 1*200 1.311 1*266 1.355 1*280 8*84
1*244 1*533 1*550 1.533 1*622 1.755 2*460 11*71
1.377 1.755 1*822 1.911 1.800 2*422 2.040 13.13
1.155 1.500 1.666 1.644 1.550 1.677 2.120 11.73
1*400 1*822 1.666 1.711 1*666 1.688 2*150 12*13
1*422 1.770 1*844 1*865 1.233 2*400 2*400 13*68
1*244 1*488 1*400 1*488 1*444 1*400 1*530 10*11
0*161 0*090 0*096 0*100 0*101 0*114 0.127 0*179

C M * mmm « * > 0*321 0*356 0*502

cnGO



. CLAY POTS. b * .  M IXTURE- i .
Oa. POLYTHENE BASS. ba- M IXTURE- 2 .
g9. COCONUT HUSK POTS. ba- M IXTU R E. »■

I
Ia
0
*

C i . GA 100 ppm- 
Ca. GA 200 ppm.
C». UREA O.S P E R C E N T .
C4 . GA 100 ppm + URER 0 .5  PERCENT 
C9. GA 200 ppm + UREA 0.5  PERCENT. 
Ca. C o n t r o l .

13

12

11£ z
HI£
g0
2 io4
1
1  *

«3
M I

ca C3 C4c c5 c*
CONTAINERS D GPOTTINQ M I X T U R eT ^  r F O L I A R S P R A Y S

-F»G. 4 - ._EFFECT OF C O N TAIN ERS. PO TTIN G  M IX T U R E S  AND F O L \A R  S P R A Y 5 OH INCREMENTS 
—IN NUMBER O F LEAVES A F T E R  SEVEN MONTHS' OF "GROWTH IN THE NURSERY
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and clay pots* 'His potting mixtures influenced the Increments 
in number of leaves sixth
months* During the second and sixth months Mixture 3 was 
significantly superior to Mixture 2 and Mixture 1* The total 
increments in leaf number also showed similar results* Tha 
booster sprays influenced the increments in leaf number except 
(hiring the first month* During the second* third and fourth 
months the seedlings sprayed with ga 200 ppm* ga 100 ppm + 
urea 0*5 per oent and ga 200 ppm + urea 0*$ per cent were on 
par and superior to ths other treatments* An analysis of the 
increments in ieaf number during the fifth and sixth months 
indicated that the seedling a sprayed with ga 200 ppm and 
ga 200 ppm + urea 0*5 per cent were on par and superior to the 
other treatments* During the seventh month* the seedlings 
treated with ga IOC ppm* GA 200 ppm# GA loo ppm + urea 0*5 
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 2og ppm + 
urea 0*5 per cent spray was the significantly superior treatment*

The "type of container x potting mixture" interaction
did not siiow any significant effect during the first six months 
except during the third* During the third month* the seedlings 
in the polythene bags with Mixture 2 and coconut husk pots 
with Mixture 3 were on par and found to be superior to the 
other treatments* During the seventh month# the seedlings in



I
60

clay pots with Mixture 1# polythene bags with Mixture 3 end 
cooonut husk pot* with Mixture 3 were on per end theee were 
superior to the others* the total increments in number of 
leaves after seven Months of growth suggested that the oooonut 
husk pots end polythene begs with Mixture 3 were sigalfloently 
superior to the other treatment combinations* the results also 
showed significant effeet in leaf increment only faring the 
eeoond month* During the second month the seedlings in polythene 
begs and cooonut husk pots treatod with oa 100 ppm or 200 ppm 
in ooMbinstion with urea 0*5 per cent* oooonut isutic pots with 
oa alone (loo pps or 200 ppm) as wall as coconut husk pets with 
urea along (0*5 per cent) were on par and batter than the other 
treatment combinations* The total increments in number of leaves 
after the aeven months of growth suggested that the seedlings 
raised in oooonut iwtic pots and treated with OA 200 ppm + urea 
0*5 par eent waa significantly superior to the other treatments* 
The 'type of potting mixture x booster spray1 interaction 
indicated no significant difference upto the fifth month*
During the sixth month* the seedlings in Mixture 3 treated 
with OA 200 ppm and with oa 200 ppm + urea 0*3 per eent were 
on per and superior to all the other treatments* During the 
seventh month* the seedlings raised in the three mixtures end 
sprayed with oa 200 ppm end urea 0*3 per cent* Mixture i with 
oa 100 ppm + urea 0*3 per cent and Mixtures 2 and 3 with 
oa 100 ppm were on par and superior to the other treatment





Table 11. Effect of container** potting mixtures and foliar sprays on mean Increments In girth upto the seventh month and total Increments In girth after seven months of growth*
Treatments Increments in cdCrtift test} <&«ri'r>ti vtm ^otei incrementsFirst /second Third fourth Fifth sixth Seventh in girth aftermouth month month month month month month seven months of

___ growth........ ...
-.- -1... 2 3 4 5 ...5 .... _ ..2__ 8 9
*1 0*0266 0*0425 0*0300 0*0267 0.0422 0*0355 0*0607 0*2403
*2 0*0285 0*0529 0*0311 0*0415 0*0433 0*0407 0*0441 0*2807
3 0*0355 0*0113 0*0481 0*0426 0*0581 0*0541 0*0366 0*3370
SBm 0*0017 0*0023 0*0017 0.0021 0.0023 0,0027 0.0025 . 0,0034
Ctfl*(0*05) *_ 0*0049 — •** 0.0069 0*0095
bl 0*0274 0*0388 0*0322 0*0244 0,0451 0,0355 0*0644 0*23140.0263 0*0468 0*0374 0.0377 0*0492 0,0433 0,0485 0.27740*0370 0*0511 0*0463 0*0526 0*0492 0,0510 0.0285 0*3492
SEtn /•% *-> . 0.0017 0*0023 0.0017 0.0021 0,0023 0,0027 0.0025 0*0034
C*D#

(0*05) «— 0*0049 0*0059 •M* •** 0*0069 0*0095Ci 0*0288 0*0422 0*0377 0*0281 0*0481 0*0440 0*0450 0*2659
C2 0*0303 0*0503 0*0296 0.0370 0,0511 0.0244 0.0548 0*2911
C3 0*0303 0*0429 0*0326 0*03%) 0.0402 0,0355 0*0400 0*85850*0303 0*0462 0*0348 0*0400 0*0611 0*0355 0,0466 0*2940
<4 0*0362 0*0437 0*0481 0*0511 0*0592 8*0421 0*0652 0.3577
*6 0*0251 0*C481 0*0351 0*0380 0,0355 0*0311 0*0311 0*2488

0*0025 0*0032 0*0023 0*0029 0*0034 0,0039 0*0035 0*0048
CtDt(0*05) — — 0*0069 0*0081 0*0091 — 0*0098 0*0135

05
ro



Table 11 contd.
..- .r '” ” 2.. 3 .... T".. 5 6 .. 7.... 8 9
«lblatb* 0.0255 0.0422 0.0355 0.0266 0.0522 0.0322 0.0300 0.2466

0.0255 0.0444 0.0277 0.0220 0.0333 0.0433 0.0377 0.2355ajb| 0.0288 0.0411 0.0266 0.0311 0.0411 0.0311 0.0422 0.2388
sk*?2*2

a^b*I3*2a3*3

0.0300 0.0411 0.0300 0.0233 0.0411 0.0300 0.0244 0.2211
0.0266 0.0488 0.0244 0*0344 0.0477 0.0377 0.0411 0.2261
6*w2o8 0.0688 0.0388 0.0666 0.0411 U«t£)44 u»Uooo 0.3600
0.0266 0.0333 0.0311 0.0233 0.0422 0.0440 0.0311 0.2266
0.0266 0.0472 0.0400 0.0444 0.0660 0.0488 0. 0660 0.3355
0.0533 0.0433 0.0733 0*0600 0.0655 0.0688 0.0844 0.4488

SEh> 0.0030 0.0039 0.0030 0.0036 0.0041 0.0047 0.0043 0.0058
C.D.

(0.05) 0.0086 0.0165

Clay pot 
Polythene bag 
Coconut husk pot

GA 100 ppm 
c0 GA 200 ppm

°1
**2

Mixture 1 
Mixture 2 
Mixture 3
GA 100 ppn + urea 0*5 per cent 
GA 200 ppm + urea 0.5 per cent

Urea 0*5 per cent cA Control

03
CO
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C L A Y  P L O T S .  
a 2 . P O L V T H E W E  R A G S .  
0  3 .  C O C O N U T  H U S K  P O T S

fcf. MIXTURE -1 bj. MIXT URB _2 bi- MIXTURE — 3

.3 5

■34-1

• 3 5

.32 
-31 
30 
•2* |  

.28 
• 2T
•26-j
25-

.2 4 -

-36

. 2 3

Cf. G_A 100 ppm.
C j .  G A  200 ppm.
C 3 . U R E A  0 . 5  P E R C E N T .
C 4 . G A  IOO p p M  +  U R E A  0 ,5  PERCENT. 
C 5 . G A  200  p p w i 4  u r e A o . 5  p e r c e n t .  Cfe. Co n t r o l.

1

a, a2 « 3 >1 t>3 c 2 cs
C C O N T A I N E  R S CP O T T I N G  M I X T U R E S

3  c F O L I A R  S  P R A V S 3
Fi G. S.  E F F E C T  O F C O M TA IM ER S, P O T T IN G  M IX T U R E S  A ND F O L IA R  S P R A Y S  OH_

~ I n c r e m e n t s  In  g i r t h  o f  s e f d m n g s  a f t e r  s e v e n  m o n t h s  o f

G R O W TH  IN  T H E  "N U R S E R Y .
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the seedlings 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 did not exert any significant effect during 
the first* second and sixth months* During the third and fourth 
months* the seedlings sprayed with GA 200 ppm ♦ urea 0*5 per cent 
was significantly superior to the other treatments* The mean 
increments in girth during the fifth month Chewed that the 
seedlings treated with ga 200 ppm, ga loo ppm ♦ urea 0*5 per oent 
and ga 200 ppi urea o*S per cent were on per and superior to 
the other treatments* During the seventh month* the seedlings 
treated with ga 200 ppm + urea 0*5 per cent was found to he the 
significantly superior treatment* The total increments in girth 
after seven months of growth suggested that the seedlings 
receiving ga 200 ppm * urea 0*5 per oent was the superior 
treatment.

The seedlings grown in coconut hush pots with Mixture a 
was found to be the superior treatment with respect to Increments 
in girth during the first month* The mean increments in girth 
did not rtiow any significant difference upto the seventh month*
The total increments in girth after eeven months of growth also 
indicated the seedlings grown in coconut husk pets with Mixture 3 
to be significantly superior treatment* The “type of containers x 
iw »f̂ *f spray*1 interaction not shew stsy effect*
except during the third month* when the seedlings oi coconut
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husk pots sprayed with OA 200 ppm ♦ urea 0*5 per cant was 
significantly superior to all tDa other treatments* the total 
increments in girth after seven months of growth also confirmed 
the superiority of this oosbinatioii* There was significant 
difference between the treatments only durinct the third and 
seventh months* During the third sad seventh months# the

(Kseedlings grown (Mixture 3 and treated with GA 300 ppa + urea
0*5 per cent waa found to ha significantly superior to the
other treatment combinations# During the seventh month the 

11%seadlinge^Mlxture 3 treated with OA alone (200 ppm) waa on par 
with the above treatment* The total increments in girth after 
sevan montha of growth also showed the seedlings raised in 
Mixture 3 and treated with ga 200 ppm ♦ urea 0*5 per cent to be 
significantly superior*

vi. ran, rnkm%

The data have been presented in Taole 12 and results 
of the analysis of variance presented in Apiandix DU The results 
ere also presented in Fig* 6* The deta showed that the seedlings 
of oooonut husk pots was significantly superior to polythene bags 
end clay pots* Among the three mixtures used* the seedlings in 
Mixture 3 was found to he significantly superior* Booster spray 
of oa 200 ppm ♦ urea 0*5 per cent was found to be significantly 
superior* The deta revealed that the seedlings in oooonut husk 
pots with Mixture 3 was superior* The results indicated that
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Table 12* m t m t  o f co n tain e rs*  p o ttin g  m ixtu re s  and f o l ia r  sprays 
on fre s h  weight* increm ents in  ro o t length* le a f  area# le n g th  o f

of clow s seedlings#

Tr* * * ents 2 ! S t
<9>

increments beef in root ares length (cm) (aa*>
length of intemodes
(ora) 3 U

......3 .r.. ir......Ti...T .. T 1 r-,T g T t»
e^ 1*761 8.30 68.57 1*59 0.773

2.028 9.70 71.58 1*86 0.9%
e3 2*306 9.88 73.31 1.84 1.173

o#oo7 0*065 0.31 0.01 0*005
c.o.(0*06) 0.020 0*155 0.87 0*03 0*015
hj 1.876 8*24 85.40 1.68 0*915
bg 2.044 9*64 71.23 1*72 0*972
b^ 2.174 10*02 76.77 1*65 1*053
SE^ 0.007 0*056 0.31 0*01 0*006
C.D.(0.06) 0.020 0*155 0*87 0*03 0*015
C| 1.867 9.U 72.49 1*69 0*906
^  2.062 9*75 72.87 1.74 1*005
C3 2.107 3*34 89.48 1.63 0*996
C4 2.080 9.47 73*77 1.70 1*055
Og 2.366 10*64 78.93 1.76 1*190

1.714 7.99 59.23 1.54 0*728
SE^ 0.010 0*079 0.44 0.02 0*007
C.l).(0*05} 0.023 0*221 1.24 0.06 0*021

a^ C la y po t b j M ix tu re  1
a2 Solythene bag b^ M ix tu re  2
a3 Coconut husk pot b3 M ixtu re  3

C1 GA 100 ppm C4 OA 100 ppm * urea o«£S p e r ce n t

®2 G*' 200 ppm c 5 GA 200 ppa ♦ urea 0*5 p e r ce n t

*3 Urea 0 .5  p e r oent c o n tro l
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TlbU 12 QQBkdi

c*o*
(0*05)

1*6? 7*09 64*86 1*55 0*7121*76 3*88 69*43 1*53 0.7751*34 8*92 72.27 1*57 0*8331*83 8*58 64*54 1*65 0*9392*01 10*07 71*12 1.73 0*955
2*02 10*51 78*86 1*59 1*0892*10 9*05 67*62 1*88 1*0962*35 9*97 73*13 1*89 1*1862*46 10*63 79*19 1*86 1*236
0*01 0*09 0*54 0*02 0*093
0*03 0.27 1*52 0*026
1*70 8*00 70*63 1*62 0*7551*77 8*96 67*26 1*61 0*7881*64 8*06 69*06 1*49 0*7551*77 8*71 76*22 1*55 0*8611*93 9*34 69*46 1*60 0*9141*53 6.73 58*63 1*46 0*5651*89 9.55 73*79 1*60 0*8222*03 9*80 72*66 1*71 1*0882*11 8*95 1*68 1*0282*04 9.95 73*52 1*71 1*0832*40 11*22 79*85 1*76 1*2221*69 8*86 60*62 1*48 0*7432*00 9*66 73*05 1*84 1*0822*35 10*49 78*7© 1*92 1*2172*37 9*52 70.77 1*87 1*2042*43 9*75 72.59 1*83 1*2212*73 11*36 89*22 1*93 1*4341*91 8*38 58*64 1*67 0*876
0*08 0*136 0*76 0*03 0*013

0*06 0*38 2*25 0*037
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Table 12 oaafccU

1 2 3 4 5 4

V i

i i

1 .74
1 .87

8 .0 9
8 .44

46 .81
4 8 .7 5

1 .7 1
1 .7 4

0 .855
0.904

1 .9 5 7 .44 54 .33 1 .4 1 0.921

&s*
&

1 .91 8 .1 7 4 8 .9 5 1 .4 7 1.052
2 .1 4 9.S4 77 .15 1 .81 1.117
1 .5 9 7 .1 0 54.41 1 .5 3 0 .443

s |e «■WMWB 1 «V

1 .84
2 .05

9 .3 7
10 .09

71 .57
72 .55

1 .4 8
1 .8 0

0 .833
1.002

2 .1 1 9.24 73.52 1 .7 8 0.987

w»2s

p3
3^2

2 .11 10.07 7 5 .49 1 .7 4 1.032
2 .3 9 11.17 72*71 1 .7 5 1 .188
1 .74 40 .4 4 1 .54 0 .740
1*98 9 .8 5 7 9 .1 0 1 .4 7 0.981
2 .22 10 .70 77.32 1 .4 9 1 .108
2 .26 9 *4 0 77.74 1 .4 4 1*108b*oI 2 .24 10.14 74*87 1 .4 7 1 .108

S»2*
h3%

2 .5 3 11.19 84.94 1 .72 1.244
1 .8 0 8 .41 42 .4 2 1 .5 4 0.802

S\ 0 .02 0 .1 3 0 .74 0 .0 3 0.013
C .0 .

(0 .0 5 ) 0 .05 0 .1 9 2 .15 0.037
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the seedlings of coconut husk pots treated with ga 200 ppm ♦ 
urea 0.5 per cent was significantly superior to all tha other 
treatment combinations. The data also indicated that the 
seedlings in Mixture 3 and treated with ga 200 ppm + urea 
0*5 par cant was superior to tha other treatment combinations.

*u. tsMBt a  tin WBJKrft

the data prasantad in Table 12 and the results of the 
analysis of variance table in Appendix IX. the data have bean 
presented In Fig. 7 also. The data shooed that the seedlings 
of coconut husk pots was significantly superior to the other 
»«nstttmnt 1 1 the oottloa aiirtawMi. aeadlinaa in
Mixture 3 was significantly superior to the other two. The 
booster spray of ga 200 ppm ♦ urea 0.5 per cent resulted in 
eignif leant increase in the length of the tap root of tha 
seedlings. The results showed that the Handlings in coconut 
husk pots and polythene bags with Mixture 3 wane on per and 
eignif Hy superior to the other traatnant oonbinatJUuna.
The data rniealod that the seedllnse in eamommfc husk nets 
treated with ga 200 ppm + urea 0*5 par sun mod polythene bags 
treated with ga 200 ppm + urea wara on par and produced

i«wpr roots. Ttie data lttlimmfemd *>>.t tho 
eeadlinga in Mlxtura 2 with ga 200 ppn ♦ uraa 0*5 per neat and 
Mixtura 3 with ga 200 ppm + urea 0.5 par neat wera on par and 
sunerior to the other ***oatmnnt *»«■»..**< .b ^p w b  b s b b ^^p b w b  B̂ p̂ p̂̂ p̂m̂wwmeapesmsemimpmr
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viUt Leaf Area

The table 12 present* 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 rig* 8 also* The results revealed 
that the cooonut husk pots was superior to the polythene bage 
and clay pots* Among the potting mixtures, the seedlings in 
Mixture 3 proved to be significantly better* The booster 
spray of oa 200 ppm + urea 0*5 per oent was found to be the 
ooet effective treatment in increasing the leaf area* The data 
showed that the seedlings in coconut husk pots with mixture 3 

was the significantly superior treatment* The results showed 
the seedlings of oooonut husk pots with oa 200 ppm + urea 
0*5 per cent to be the most effsotive and superior* The datai
also revealed that the seedlings in Mixture 3 treated with oa 
200 ppm + urea 0*5 per cent waa significantly superior when 
oomparad to the other treatments#

ix. man . a w n i w u  n m m -

The effect of the dif ferent treatments on mean intamodsl 
length »  ' presented in Table 12 and the results of the analysis 
of verianoe in Appendix IX* The data have been presented in 
Fig* 9 also* The mean intemodal length of the seedlings showed 
that the seedlings from cooonut husk pots was significantly 
superior to the other treatments* Among the potting mixtures*



a*. CUAV PLOTS. bf. MIXTURE— A.
t*2. POLYTHENE BAGS. ba- MIXTURE-2.
a3 . COCONUT HUSK POTS. b̂ . M I X T U R E  -  3-

_Fig « 7 -E F F E C T  O F  C O N T A IN E R S , P O T T IN G  M IX T U R E S  AM D FO LIA R  S P R A Y S  QM TO TA L  
INC REM EN TS IN LEN G TH  OF TH E  T A P  ROOTS A FTE R  S E V E N  M O N TH S ' O F  
G R O W T H  \M TH E N URSERY.
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the seedlings of Mixture 3 wee superior to Mixture 1 and 3*
The foliar spray of ga 200 pf* + urea 0*5 per cent we# the best 
treatment* The different factor# among themeeivee were not 
statistically significant in the case of leaf area*

iwauflgi

The effect of different treatments in dry weight of the 
seedlings are given in Table 12 and the analysis of variance 
in Appendix ix* The data have been presented in rig* lo also*
The data showed that the seedling* grown in coconut husk pots 
or Mixture 3 or spray of ga 200 ps*i * urea 0*5 per cent were 
superior treatment s. The results showed that the seedlings in 
coconut husk pot with Mixture 3 was the most effective and 
significantly superior treatment* The data revealed that the 
seedlings in oooonut husk pots treated with ga 2 go ppa + urea 
0*5 per cant was superior to aii tha other treatment combinations, 
the data also showed thst the seedlings in Mixture 3 treated 
with ga 200 ppa + urea 0*5 per cent was the significantly 
superior treatment*

**• sa ifriiUaft t w m k m

in order to assess the overall vigour of the seedlings 
ss a result of the different treatments# s scoring technique 
wss adopted* The characters for which scares were given include 
height# number of leaves# girth# fresh weight leaf area and dry 
weight*



Table 13* Effect of oomaiiwrt# petting mixtures ana folia* Sprays 
on the vigour of the seedlings niter seven months of growth*
Treatments Height Niseber Leaf Fresh Dry Total score

of Sfrtii area weight weight out of a leaves possibleaywefam** iff JQ
* .....4 ____ ..... i ..... ....... * .......... ......  1 ..... 8
2 2 2 1 1 9
2 2 2 2 2 12
2 3 2 3 3 15

I I I 2 2 8
2 2 2 2 2 12
3 3 3 3 2 17

2 2 2 2 12
2 2 2 2 12

2 2 2 2 12
2 2 3 2 2 13

3 3 3 18
I 2 1 I I 7

I 2 I I I 7
I I a I I 8
2 2 2 2 I 11
I I i 2 2 8

I 2 2 11
3 3 2 3 17

2 I I 2 3 U
2 3 2 3 3 16
3 3 3 3 3 18

tj clay pot b| Mixture i
a2 JOiythene beg bg Mtottura 2
a3 Oooonut husk pot b3 Mixture 3

Oj, oa loo ppm e4 a\ 100 ppm ♦ urea 0*5 per cent
Oj OA 200 ppm c5 OA 200 ppm * urea 0*5 per cent
« 3 urea 0*5 per e e n t c6 Control



Tab!m 13 ©onto.
1 2 3 4 6 7 0

*lcl 1 1 1 1 1 7
*1®2 2 2 2 1 1 9
al°3 1 1 1 1 1 7
*1*4 2 2 1 1 10

2 3 2 2 2 13
*1% 1 1 2 1 1 7
V l 2 2 1 2 2 12
*2C2 3 3 2 2 2 14
•a°3 2 2 3 2 2 14
*2°4 2 2 2 2 2 13
*3% 3 3 3 3 3 18
«2% 1 1 2 1 7
*3*1 2 2 3 2 2 12
a3«2 3 3 3 3 3 18
*3*3 2 2 3 3 15
¥ 4 3 3 3 3 3 17
•3% 3 3 3 3 3 18
¥ 4 1 X 2 2 1 8
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ffeUi 13 oontd.

1 a 3 4 5 4 7 8

V i i 1 1 1 1 1 4
V a 3 2 1 3 2 2 11
V i 1 2 1 1 2 2 9
V 4 1 2 1 2 2 2 10
V s 2 3 2 3 3 3 14
*1% 1 1 1 1 1 1 4

V i 2 2 2 2 2 1 1 2

tv .  an .«r*a 3 2 2 3 2 2 13
^2C3 2 1 2 3 2 2 12

*2*4 3 2 3 3 2 2 15
*2*% 3 3 3 2 3 3 17

1 1 1 1 1 1 4
*2*1 3 3 3 3 2 2 14
^1* 2 3 3 3 3 3 3 18

V a 2 3 3 3 3 2 14
**3®4 3 3 3 3 3 2 17
H_ 3 3 3 3 3 3 18

1 1 2 1 2 1 7
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f h g  jffffflpgt f  O b ta in e d  f*MT tlM  t lfOatlP^Vt ft S T S

presented in Table Il« The iwttKgi which obtained scores of 
16, 1 ? and 18, out of a possible msxtamm of 18, m e «  considered 
aa vigorous, those with 13* 14 and IS aa medium vigorous and 
thorn below 12  aa ocean treatments nroducsd norelUnne^a ac w ' w w # ,  ease^^^caw^^^^aaa^^scia M ^^^^a^O Tsaccm eea

with a acore of 18, These treetmamts ware cooonut husk pota 
with Mixture 3, cooonut husk pota with ah 200 ppm, oooonut husk 
pota with ga 200 ppm ♦ urea, polythene bags with Oh ZOO ppm + 
urea 0.5 per oent, ga 200 ppm ♦ urea 0*5 per oent, Mixture 3 II
with GA 200 ppm and Mixture 3 with GA 200 ppm + urea 0*5 per cent* 
Eight other treatments d w  fv***Tiiriod vigorous but
with aoorea of 16 or 17# The laaat vigorous seedling (score 6 ) 
ware produced by three treatment!, these treatments were.
Mixture 1 with ga 100 ppm, Mixture 1 distilled water spray and 
Mixture 2 with distilled water spray#

»• m u m  wm <* n ittth  iim i Miminmi i t  W u rrm fl trr
t n n m l m m n i  m  B n  IT1" *«““  — «* «» without tm> mBMlnart

Data on the effect of difiatamfc containers on the survival 
of dove seedlings in tha melmfleld six vofitfrff after t a r v t * n g  
are presented in table 14, the data have been presented in Fig* it 
also# The data showed that the coconut husk pota recorded 
$S per cent survival aa against 40 per cent and SO par cent* 
respectively for polythene bags and clay pota# Oooonut bum p a ts  

were significantly superior to polythene bags end clay pota 
at 5 par cent level of ajgnlflcaaca, mdythene bags were found
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Table 14* Effect of different containers on the field survival of the clove seedlings* after six months of
transplanting*

Containers survival 
(per cent)

Chisquare

clay pots 50* Clay pots x coconut , husk pots “ 5*58
Polythene bags 60 Clay pot x polythene bags * 0*404
Coconut husk

ppt# 854 Polythene bags x coconut husk pots * 3*134

* significant at 5 per cent level*
*► significant at 10  per cent level*



F i g .
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to be superior to the cloy, pots at 1 0  per oeat level of

the effect of the oontelaers on increments in height of 
the transplanted seedlings ^ , presented in tahle IS end the 
resdts of the saelyais of variance in Appendix X* the date 
showed no significant difference in height increments upto the 
fourth month* Between the fourth sad sixth month* the seedlings 
transplanted **<*>« with oooonut huSt mt-» recorded aan halotat*w w ^ m e * i s e  •wemsi^eo is^orepce sp^wesaimovnw^ww s^^^ssa^flpssoptr

thq effect of the oontalnere on iocsramamte in —-•—*»««» of 
leaves of the sesdlinas tra n < t r f to **» are^  v ^ p w ^ ^ ^ ^ p p ^ p p p  w w i s  w w pbpw p  ^ ^ ^ e s w e ^ w i^ P '^ ^ F ^ p p w ^ ^ P j^  ^^ p s p ^^ p

presented in table 16 and the analysis of varlaaos in Appendix XI* 
the data showed no significant effect upto the fourth month* 
Between fourth and sixth months* the oooonut husk pots produced 

f i,f»ATit increase in leef fBffft??r polytime toege Mid 
day pots*

The effect of the three typeqbf container# on increments 
in girth of the sefrtiHnore transplanted to ths meiafeleld ere 
presented in table 17 end the analysis of variance in Appendix xti. 
the dete showed no significant difference in girth inurements 
upto the sixth month*



Table IS* Effect of different containers on increments in height of theseedllags after two* four tad nix months of transplanting to the malnf ield*

Containers aontha four months sixth aontha
Clay pots 0*00 2 * 3 4 4 * 4 7

Polythene bags 0 * 8 ? 2 * 8 0 5 * 2 8

Coconut husk pots 0 * 8 6 3 * 2 3 5 * 9 8

S£W ‘iisLm
Clay pot x polythene bag 0 * 0 4 2 0 * 1 2 0 0 * 1 3 4

Clay pot x coconut husk pot 0 * 0 3 9 0 * 1 1 1 0 * 1 2 5

Polythene bag x coconut husk pot 0 * 0 3 7 0 * 1 0 6 0 * 1 1 8

c * o * c * o . C.D.
( 0 * 0 5 ) ( 0 * 0 5 ) ( 0 * 0 5 )

day pot x polythene bag «*• — 0 * 3 8

day pot x coconut husk pot — — 0 * 3 5

Polythene bag x coconut husk pot — — 0*34



Table 16. Effect of dlfferent containers on increments In number of leavesafter two, four and six months of transplanting to the maiatield.

Containers HMsremanfca In miwtp»r of leaves after
two nonths four Months six eonths

Clay pots 2.30 5*10 7*70
Polythene bags 2*66 7*42 9*67
Coconut husk pots 3.23 6*82 11*18

s*m SE«
Clay pot x polythene bag 0.267 0*296 0*395
Clay pot x coconut husk pot 0.24© 0*276 0*367
Polythene beg x coconut husk 

pot 0*237 0*261 0*346
C.D* C*D* C*D*(0*05) (0*05) (0*05)

Clay pot x polythene beg — — 1*13
Clay pot x coconut husk pot — — 1*06
Polythene bag x coconut husk pot — — 0*99



Table 17* Effect of different containers on increnents In girth after two* fourand *;*,« months of t I pg to the *>*<

Containers Increments In girth (an) after
two months four months six months

Clay pots 
Polythene bags 
coconut hunt pots

0*17
0 .2 1
0*23

0*33
0*40
0*40

0*46
0*53
0*52

s\ SiW
Clay pot x polythene beg 0*013 0*022 0*019
Clay pot x coconut husk pot 0 .0 12 0 *0 2 1 0*018
Polythene beg x coconut husk pot 0 * 0 11 0*019 0*017



DISCUSSION



DISCUSSION
short viability of seeds, low percentage of germination, 

high mortality, slow rata of growth of the seedlings In tha 
nursery and low percentage survival of seedlings transplanted 
to the aainfleld are some of the problems confronting the clove 
growers in the state* The present studies were carried out 
with the objectives of finding solutions to these problems*
The results obtained ere discussed in this chapter*

1 . f lm lM t ln i of xhkU u  U lt im a ta  ter awtofrf opU scU q p 
of — a . wolaht of — d » n f l m w i i  M  w i t a i t

The results presented in Table 1 revealed that the 
highest germination (51*5 per cant) wee recorded by the seeds 
collected and sown during June 1979* The seeds of May 1979 was 
found to be the ascend beat* influence of period of collection 
of seeds has been reported in nutmeg (Mathew, 1979), Cocoa
(Honda and Jacob, 1970 ; KeshavaChandran, 1979} and tea

\

sanikldae, (1977}• In the oase of nutmeg, which has similar 
climatic and cultural requirements aa dove, the best month 
of seed collection was found to bo June (Mathew, 1979}*
The higher percentage of genftination obtained during tha month 
of June can be attributed to the optimum temperature end 
hittidity <*v>»v41 *• < twa during that month*

The data presented in Table 1 alms revealed better 
germination with the use of heavier seeds* Kannan (1972) and
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sriram (197?) also recorded beneficial effects with regard 
to percentage germination lay using heavier seeds in dove*
The heavier seeds may have acre "initial capital" as compared 
to the lighter ones (Heydecker, 1974), thus giving advantage*

The studies also revealed significant increase in 
germination, as a result o£ removal of pericarp* The seeds 
with seod6oat intact gave 37.3 per cent germination, as against 
58*2 per cent when the pericarp was removed before sowing*
Similar results were obtained by Sriram (197?) and Bair 
(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 imbibition of water, 
thus initiating ths germination process^ (Hartman and xeater, 1972).

Though the seeds collected and sown during June recorded 
nMyî rmma percentage of germination, the July seeds took less time 
fen: tim commencement of germination and also for recording 
SO per cent germination* An analysis of the physical characteri
stics of seeds collected during the three months as presented 
in Table 18 revealed that, as compared to the June seeds, the 
seeds collected during July had less average weight* Further, 
the incidence of pests unidentified, Pyraustiuae, impidoptera 
was more in the latter*
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Table is* sfentoj, .stejtigifr m u m i &
ftuftm tHYii a m j o A  auto*

Period of collection Average ooluma/seed (c.c.)
Average weight/ seed

<g>
Pestincidence
(per cent)

Hay 1*98 1*8 8 2*8
June 1*92 1*79 3*4
July 1.70 1.55 8*7

But for these two defects* the Ihily seeds may have given 
better gemination also*

* •  .

The data presented in Table 2 indicated that ga at the 
concentrations tried (loo* 200* 300 and 400 ppm) exhibited 
inhibitory effect on gemination* Such inhibitory effects 
have been recorded in blue berry* (Bellington £&• 1976)*
coffee (vaiio* 1978) and rice (sircar* 1983}* it is possible 
that either the levels of GA tried were high or the clove seeds 
contain ga in sufficient quantities as observed by Simpson (1965)* 
The seed treatments with ga not only affected the percentage of 
germination* but also extendied the time for completion of 
germination* it may be worthwhile to try lower level© of ga 
in future experiments to obtain higher percentage of gemination.

3. growth «na vteour of th» - « n i -  «« i f i w w — » twwind
of — d oollootlon. woloht of — d» and ronawl of uortaore

The data recorded in tables 3* 3 end 6 indicate that
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Kay sowings (irrespective of weight of seeds) produced 
significantly v i g o r o u s  seedlings as compered to June and July 
sowings* as oen toe seen iron Table 16# the seeds collected 
during May were larger and free iron pests and disease attack# 
than those of June and July* The "initial capitalM within the 
seed (Heydeeker* 1674) and the inherent health of the seeds 
could he cited as possible rossons for the vigour of the seedlings* 
obtained.ovchsrov (1969) obtained striking differences in the 
biosynthetic activity of the seedlings resulting iron seeds of 
different weights in several crops*

The present study Indicated that the presence of seedeoet 
though affeete^ percentage
vigour of the seedlings* This observation nay sacra contradictory
to those obtained by Kamuui (i972)# Sriram# (1977) and
Hair a& £l* (1979)* it nay be pointed out that the above workers
have recorded healthier seedlings from peeled seeds and they have
not studied the vigour of the seedlings for a period of four
months*

4. Kffnt O f  O W H H ,  c o m *  M K t W M  m i a U » ! . « « M
on toe growth .804 vigour of glove nwdltna*

Among the three types of containers used for growing 
the seedlings from the primary nursery# the coconut husk pots 
were found significantly superior to polythene bags and clay 
pots (Tables 9 to 13)* The coconut husk pots can be made fairly
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early as described In pageiu.At ths end of seven months of 
observation# the husk portion was seen to have disintegrated 
partially* ttia favourable effects exhibited by coconut husk 
pots may be attributed to Its ability to maintain temperature* 
humidity and moisture levels* favourable for the growth of the 
seedlings* as can be seen from the Table 7* the water holding 
capacity of the oooonut husk pots van higher than that of 
polythene bags and day pots* Further* the total porosity of 
this container was also very high* as compared to that of the 
other two. All these factors together might have contributed 
for the better vigour of the eeedllags* rastoe and bollard (1959) 
attributed high persalability and porosity of the pot nail to be 

for the favourable effect on the growth of container 
groan plants* Perishable types of containers have given better 
rate of growth of seedlings In coffee (Figueiredo and others* 
1964)* cocoa (Reyes and Armas* 19 *5 )#  areeanut (Appeiah# 1970) 

and In cashew air layers (Kajeevan* 1 9 7 8 ). similar beneficial 
effacts must have been available to the seedlings grown In 
coconut husk pots also*

Among the potting mixtures used# Mixture 3 consisting 
of one part sell# one part sand and one part powdered oowdung 
with bonoacal 2 teaspoons/pot and powdered groundnut oako 9  

2 teaspoons/pot was Identified as the best# The addition of 
booomeal and groundnut cake must have Improved the physical
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properties of the mixture# as indicated by increase in pore 
space and water holding capacity (Table 7)* The resultant 
improvement in aeration must have also been responsible for the 
vigour of the seedlings#

in the present studies# foliar spray of ga 200 ppm + 
urea 0*5 per cent produced significantly vigorous seedlings# 
increased rate of growth of seedlings have been obtained by 
researcher* in guava (fceddy# 1963)# jack (sharanugavelu# 1971) 
nutmeg (Mathew# 1979)# cocoa (Nichols# 1959 and Are# 1964)# 
lemon (Randhawa and Singh# 1959)# sweet orange (shant and 
Rao# 1973)# peadh (CarIona# 1959)# cherry (Mall and Lewis# 1959)# 
apple (Powell gt 1959) and pecan (shreve and Campbell# 1967) 
by oa treatment# Gilliam and wrlght (1977) observed increased 
root length as a result of application of ga# along with different 
levels of nitrogen#

An analysis of the interaction between *type of container x 
potting mixtures*# "type of container x booster spray" and 
"type of potting mixture x booster spray* were significant 
(Tables 9 to 13)# 'Die seedlings raised in coconut husk pots 
with Mixture 3# oooonut husk pots sprayed with ga 2 GO ppm ’ 
urea 0*5 per cent and seedlings grown in any container with 
Mixture 3 and sprayed with ga 200 ppm + urea 0*5 per cent were 
found to be superior in the production of vigorous seedlings#
The studies have indicated that by selecting appropriate 
containers# potting mixtures and booster sprays# the rate of
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growth of clove seedlings could be enhanced*

** M  ,<gtes.m f l M m i
.^^aeteilaa ,aauMm.fa MBjm£s&£&&

The data presented in Table 14 revealed that transplanting 
the clove seedlings to the mainfield with the coconut husk pots 
intact gave 85 per cent survival (after six months). The seed* 
lings grown in clay pots and transplanted carefully to the 
mainfield gave only SO per cent survival* 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 seedlings. Further* the coconut husk pots gave protection 
to the root system and the decomposed husk material added 
organic matter in the root sons* Tha combined effect of all 
these must have remilted in the higher survival rate of tha 
seedlings, aetter 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 a£* (1958), 
shetty and shaktal (1965) and Rajeevan (1978) in cashew* 
serier (1966) in oilp&lm# Appeiah (1970) in areeanut and 
Singrot ej. al. (1970) in ^urftlma*

Though differences in survival of the seedlings have been 
observed among tha three types of containers* the results 
presented in tables 15* 16 and 17 indicated no significant 
difference in the growth of the surviving seedlings* upto a
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• period o£ four month*. During the period from four to six month*, 
the seedlings f ran oooonut husk pot* produced better growth.
Thle may be due to the enrichment of organic matter In the 
rootaone as a result of the disintegration of the container.
It may else be pointed out that the organic matter thus sddsd 
to the sootsone may have improved the water holding capacity 
of the soil*

From the preceding discussion of results# it can be 
tentatively concluded that the eecds nay be collected end sown 
during the nonth of May for obtaining superior seedlings* Heavy 
or sedium seeds weighing more then 1*5 g each may give better 
results. Removal of pericarp nay be effective in hastening 
germination and for giving higher percentage of gemination* 
oh at the levels tried exhibited Inhibitory effects and as such 
further studies with lower levels of ga are worthwhile* For 
enhanced rate of growth# the seedlings may be transplanted to 
coconut husk pots with e mixture consisting of one part soil# 
one pert sand and one part powdered oowdung with bonameal 
2 teaspoons/pot and powdered groundnut cake 2 teaspoons/pot 
(Mixture 3}* seedlings grown In oooonut husk pots and 
transplanted to the mslnfleld along with the pots may give better 
survival* spraying Qh 200 ppm ♦ urea 0*5 par oent to the seedlings 
growing In oooonut husk pots with any medium or In Mixture 3 
in say container may hasten the growth of young seedlings. Ttm 
studies revealed that by using bettsr management practices In the 
nuresry# growth of olove seedlings can be enhanced .thereby redueing 
the javnaUa phase.
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SUMMARY

studies were conducted at the Instructional Farm 
attached to the Collage of Horticulture# veilanlkkara during 
1979-30 to find out the method* to increase the percentage 
of germination of clove seeds# to acoelerate tine rate of growth 
of seedlings# and to increase the percentage survival of 
seedling© transplanted to the mainfielcU Seeds collected during 
the months of May# June and duly were classified as heavy# 
medium and light# and sown w.ith or without the pericarp* 
Germination as well as the various growth parameters were 
observed* in another experiment# the affect of ga treatment 
on germination of clove seeds was investigated, m  a third 
experiment# dove seedlings from the primary nursery were 
transplanted to three different types of containers filled 
with three types of potting mixtures* The seedlings were also 
given chemical booster sprays (GA and urea)* The various growth 
parameters were observed to find out the effect of the types of 
containers# potting mixtures and the chemical sprays on the 
rate of growth of clow seedlings* in another exper iment# the 
clove seedlings from the primary nursery which were grown in 
different types of containers 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 findings of the studies are summarised belcwi 
The seeds collected and sown during the month of June recorded
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the highest percentage of germination (51«S)« However# when 
the rate of growth and vigour of the seedlings were considered# 
the seeds collected and sown during Nay were superior to the 
others# irrespective of their weight*

2* Though heavy seeds (weighing aware than 2 g) recorded the 
highest .percentage of germination (51*9) the rate of growth 
of seedlings obtained from heavy and medium seeds were on par*

3* The removal of pericarp# though increased ths percentage of 
germination (56*2 per cent as against 37*3 per cent in the 
control) did not significantly influence the rate of growth 
of the resultant seedlings*

4* GA at the concentrations tried (loo# 2GO# 300 and 400 ppa) 
exhibited inhibitory effect on the germination of clove seeds 
(11*3 to 24*0 per cent as against 43*0 per cent in the control)*

5* The seedlings from the primary nursery transplanted to improvised 
oooonut husk pots filled with a mixture containing on© part soil# 
one part sand and one part powdered oowdung with bonemeal 
@ 2 teaspoons/pot and powdered groundnut cake ** 2 teaspoons/pot 
(Mixture 3) exhibited higher rate of growth as compared to those 
under other treatments* similar rat© of growth was obtained 
when the seedlings were grown in oocoaut husk pots (with any 
one of the three mixtures tried) ox with Mixture 3 (in any one 
of the three containers tried)# supplemented by booster sprays
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of <3A 200 ppm + urea 0*5 per cent at the first and the third 
month of transplanting,

6 , Transferring the seedlings from the primary nursery to coconut 
husk pots at the seoond month and transplanting them to the 
mainfield with the container intact* at the ninth month gave 
higher rate of survival (85 per cent as against 5C to 60 per cent 
whsn tha seedlings grown in polythene .hags and clay pots were 
transplanted after depotting), Such seedlings exhibited better 
rate of growth also as compared to seedlings grown in clay pots 
or polythene bags*
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APPENDIX I
Summary of analysis of variance table for the effect of periodof germination# number ofper cent germination andweight of seed* and removal of the pericarp on percentage of germination# number of daya for the firat germination# number of daya for the 50number of daya far the canypletion of germination#
source df Mean aauarea

Percentage of germination (after arcaine transformation)

Humber of daya Humber of daya Number of for firat for 50 per cent daya for yyai iftfi flpflrmt-dStî n the OOmplO'"
tloa ofn*m<

After aguare root transformation
Block 2 15.72 0*0 0 1 0*106 0*141
A 2

#*127*12 1.35** ft ft1*007 1*024
B 2 101*17 0*033 0*024 0.424
AS 4 7*36 0*006 0*049 0*255
C 1 1970*97** 5*42 4.477 4*495
AC 2 12 * 0 1 0*15 0*009 0*222

sc 2 0*63 0 *0 2 1 0*007 0*036
ABC 4 1*43 0 *0 18 O.o?3 0*634
Error 34 1*72 0*030 0*033 0 * 0 11

** significant at 1  per cent level*



Stamary of analysis of Vtflaooe table for tbe effect of oa on foconftage of germination, number of daya far the first germination# the SO per csent germination»nrt mwfcw of (jav* for the completion of «*»*»»■>< «*■»»< rm-

APPENDIX XI

source df Btean ouarea
Percentage oi geminrtiao (after p*» transformation}

Number of days for first germination
Nunber oi days for 50 per cent
tj**rm Ibb^ i fpi

Nsber of days for the completion of
After aauare roof ferBnafftrtM* i***

Slock 2 0*0180 0*0379 0 .0 0 5 5 5,458
Treatments 4 0*0180 0*0298 X.C6S5** 272*042*
Error 8 «,«80 0*0888 ftrrtll1* 9*532

at
£*;t * * significant^! per cent level*

* significant at 5 par cent level*



APPENDIX ZIZ
Summary of aoalysis of variance table for tlia effect of period of collection of meeds*weight of seeds* removal of pericarp on mean increments in twi^t during the first tofour and t»<”W Tito in height after four "mwhfp of growth*

iiret month" second month ̂ ^r^^owth fourth month Total incre
ments in height after four month#
S&JBtem

Block 2 0*0055 0*0125 0 * 0 0 11 0*0069 0*069
A 2 0*0049 0*0098 0.1717** 0.391* **1*141
D 2 0*0044 0.0177** **0*1206 0*091* 0.867
AB 4 0*0031 0*0344 0*0119 0*1206* 0*187
C i 0*0167 0*0822** 0*1048 0.0824* 0*174
AC 2 0*0297 0 *0 2 12 0*0417* o*tP6

SC 2 0*0013 0*0174 0.0085 0*0374* 0*433
ABC 4 0*0042 **0*0426 0*0154 0*0349* 0 * 1 12

34 0 * 0 0 11 0*0029 0*0026 0*0015 0*014

** significant at 1 per cent level*
* significant at 5 per cent level*



APPENDIX XV
Summary of analysis of variance tabic for the effect of period of collection of seeds*weight of seeds# removal of pericarp on increment* in number of loaves from the firstto four months and total iocxmems la number of leaves after four months of growth*

Source df
l l r a f c  m o n t h   ^ i i r t h  i w T b f a i

in of
leaves after four

Block 2 0*735 0*2696 0*1016 0*2724 0*4238
A 2

**1*422 0*4346 0*4872 0*0224 4*6022**
B 2 0,0422 1.7468 0*8822 0*1562 2.6605•  V V w V W I r

AB 4 0*1563 0*1496 0*7894 0*4779 0*8453
C 1 0,0224 1*4668 0 *0 8 16 1*434 6*4759
AC 2 0*2068 0*4790 0*7905 0*685 2*1207
BC 2 0*3089 0*1524 0*6199 0*0363 0*6979
ABC 4 0.3032W * » w m 0*1629 0*5972 1*2979 0*4854
larror 34 ^*0581 0*1504 0*1352 0*1159 0*1725

* significant at 1  per cent level



APPENDIX V
summary of analysis of variance table for the effect of period of collection of seeds*weight of seeds sad removal of pericarp on mean increments in girth during the first tofour months and total increments in girth after four months or growth*

df Mean squares
Total

first month second month third month fourth month increments in
girth after 
four months of 
growth

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*000636 0*002269 0*000855 0*001460
C 1 0*001666 0*000016 0*000668 0*016016
AC 2 0*000035 0*000505 0*003170 0*000412 0*003530
BC 2 0*000274 0*000030 0*000050 0*000109 0*001372
ABC 4 0*000774 0*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
summary of analysis of variance table for the effect of containers, potting mixtures and foliarsprays on mean increment* in height during the first to seven months and total increments inheight after seven months of growth*
source df „ .We*a squaresiirstmonth

mm
w f^St

wanTirrmm fourth ’ I S t h n m m i seven Totai increments 
in height after navnn of 
.gxmmtlk -........

®a*43*6*6aSi6̂4 month X&OD&et& month

alodc 2 0*0035 0*0082 0*0207 0*0167 0*0153 0.0159 0*0308 0*0323
A 2 0*0190 0*0311 0*0722 0*5513 0*5111** 1*451* 0*9858 15.335*
B 2 0*0022 0*0002

**'0*5555 * *1*286 1*707 1*135 0.7225** 22,603
AS 4 ##0*0251 0*0163 ##0*1310 8*658 0*148 0*0206 0*1417 0*29®
C 5 0*0042 0*0097 0*1913* 0*2305 0*818 0.5737 0*4992 12*106*
AC 10 0*0078 0*0063 0*0982 0*0332 0*0832 0*0632 ##0*1104* *0*0931

0*1366
- 8C 1 0 0*0017 0*0068 0 *0 2 10 0*0725 'Or#2*345 0*1394 0*40#®*
ABC 20 0*0069 P»0Pff0 0*0637* 0*0327 0,0342 #0*0949 0*1 1 2 1 * QrV»«
Error 106 0*0020 0*0045 0*0169 0*0433 0*0067 0*0096 0*0331 0.0451

** significant it 1 per cent level*
* significant at 5 per cent level*



APPENDIX VII
Si— wiiy of Wkifsis of variance table for the effect of containers. petting mixtures and foliarsprays on b h d  in leaves during *-*p> first to seven total
I m m m m m * in "pp*b*ff of leavee after seven of growth#

iff ...x ........m m sauarea
• s w y u r c s v uZ firat "r month second thirdmin^h fourthmonth Hlthmnnth sixth am Vvit»n

mtynftfa
total altar 7 months growth

2 0*2884 0.0269 0.0195 0.0452 0.0178 0.0167 0*0419 0.111
AB 22

0.83130.3498 1.5938*:1.9158
♦ ♦1061.2635

1.0007
1.2474

0*84©
0.990 U 9 »2.39 1.961.002 17.23:*

64.14
AB 4 0.2717 0.0602 **0.537 0.4481 0078 0.2596 2.758* 7*69
C 5 0.3789 **0.5288 **0024a s g p a w v T S

»  ** 0.4561 **0.4679 2.033 3035* 35.i2*
AC 10 0.2992 0.2212 00036 0.0555 0.0522 0.122 0.252 1*65*
BC
ABC

10
20

0.171S
00093

0.02602
00984*

0.0704
0.145

0.09860.1043 C.2039
0.3475

0.327**
00459*

0.5696
0.541

1#67*
3.61

snor I CS 0.2338 0.C734 0.0629 0 .0 9 0 4
\

0.8820 0.1181 0.146 2.90

»* significant at 1 per cent level*

* significant at 5 per cent level*



APPENDIX VIIX
of analysis of variance table for the effect of containers, potting mixtures and foliarsprays on moan increments in girtb during the firat to seven months and total incroweta ingirth after seven months of growth*

Tieandf w « g      n...first second thirdmonth month ■month month
sixth seventh Totai incrementamonth month in girth after<jf

Block 2 0*00006 0*00008 0*00025 0*0002 ** 0*0055 0*00009 0*0075 ** 0*0039*A 2 0*00118 01*00220 0*00558 0*00629 0*00430 0*00492 0*00821 0*1279
B 2 0*00188 0*00207 0*00398 0*0111 0*00029 0*00342 0*01749** 0*1900*
A B 4 C*0 0 12§* 0*00129 0*00315 0*00222 0*00250** ■ *«r ■ ** 0.00162 0*00230* 0.06227**C 5 0*00034 0*00028 0*00109 0*00176 0*0018 0*00159 0*0376 o^ott
AC 1 0 0*00007 0*00064 0*00073* 0*00106 0*00030 0*00098 0*00062 0*0760*
BC 1 0 0*00027 0*00077* 0*00060 0*00057 0*00099 0 * 0 0 11 1 0*00684
ABC 2 0 0*00021 0.00044* ft-rvwu* 0*00070 0*00063 0*0051*
Error 106 r>t r>nnqif| 0*09014 0*40074 0*00030 0*00041 0*00013 0*00063

** Significant at 1  per cent level* 

* slgnificent at 5 per cent level*



Summary of analysis of variance table for the effect of containers* potting mixture* end foliar spray* on fresh weight* total increments in root length* loaf area* mean inter- nodal length and dry weight of d m  seedlings af tor seven months of growth*

APPENDIX SC

Fresh  increments * friean "iBtetnoclal " fT
weight in root aree length weightlength

Block 2 0*0077 0*187 2*239 0.0*77 0*00003
A 2 4*002* 40*91* 308.39* 1.17* 2*16 0*
B 2 1 *202* 47.41* 1745.82* 0*0544 0.2567*
AB 4 0*0697* 0*962 **48.16 0*0*39 ____**. ntni||g
C 5 1*3114* 2 1*sS 1172*35* 0.169* CL6449*
AC 1 0 0*0647* 0*869* 168*64* 0*0198 0.0179*
BC Id 0*0&4S* 0*797* 152*78* 1*614 0.0091*
ABC 2 0 0*0061* 0*393* 105*08* **0*0194 0.0017*
Error 106 0*0028 1*674 5*317 0.0096 0*0015

** Significant at 1  per cent level*
* significant at 5 per cent level*



APPENDIX X
Summary of analysis of variance table for the effect of containers on mean Increments in height of the plants after two# four and sixfcH months of 
transplanting.

source Mean souare#...
two months four months six months

Treatments 2 0.2693 2*9065 **7*2806

Error 36 0*0195 0.1562 0.1956

** significant at 1  per cent level.



APPENDIX XI
suruaary of analysis of variance table for the effect of containers on increments in number of leaves of plants after two* four and six monthsof transplanting.

source cff ..- - - .... wean squares .....two months four months six months

Treatments 2 

Error 36

2*9590 15*6512 

0*7729 D*9S24

**38.2531

1*701

** significant at 1  per cent level*



APPENDIX XZ1
Summary of analysis of variance table for the effect of containers on increments 
in girth of plants after two. four and six months of transmitting.

source ^  mean squares
two months four months six months

Treatments 2

Error 35

8*0134

0*0019

0*0132

0*0055

0.0153

0.0043
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ABSTRACT
studies ware f ~ I rtun at the inwii Fan#,

attached to the Gdleae of ita£tiflulturQ> i«*t i»n<vvim»» ah»< nn 
1979*60 to find out d w  methods to increase tha peroantaoe 
germination of elove seeds# to aooalerata the rata of growth 
of the seedlings and to Improve the percentage survival of the 
seedlinas transplanted to at* oalnff vld. the ■*»4»ru* collected 
during May# June and July were classified as heavy* medium and 
light acid sown with or without the pericarp# The seeds collected 
and sown rh«»t«ni tha of June reoordad the highest ^ niwifiinfi
of germination. However* the May seeds were superior with 
respeot to rate of growth end vigour of the resultant seedlings# 
Though heavy needs recorded the highest percentage of rjmffmf nmt; flaw* 
heavy and medium seeds were on per when the rate of growth of 
the aeedlinos was flswflifWwiri. The removal of pericarp innranawfl 
tha percentage germination# hi# did not ini luenoe the cate of 
growth of the resultant s s s d lln g s i

oa at the concentrations ranging free loo to 400 ppm 
exhibited inhibitory effects on germination of clove seeds#

The dove seedlings from the primary nursery riMK 
improvised coconut hush pots filled with a 

mixture containing one pert soil# one pert sand and one part 
powdered cowdung with bonemeal # 2 teaspoona/pot end powdered



groundnut cake # 2 teaapooM/pot* exhibited Higher cat# of 
growth* spraying of a* 200 ppa ♦ uraa 0.5 par cent to the 
clove seedlings transplanted to oooonut husk pots or growing 
in one of the three potting Mixture* tried, enhanced their 
rate of growth.

Transferring the seedlings fra* the prinary nursery
to oooonut husk pots st the ssooftd Month end transplanting 
them to the jaalnileld with the container intact at the ninth 
month gave higher rata of survival*




