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ABSTRACT

The present investigation entitied “Effect of resting period
and pre sowing treatments on seed nut germination and height of
seedling of coconut (Cocos nucifera L.) cv. DxT" was conducted
during year 2010-2011 at Regional Horticultural Research Station,
ASPEE College of Horticuiture and Forestry, Navsari Agriculturai
University, Navsari.

The present experiment was laid out in Complete
Randomized Design with Factorial concept with fourteen treatments
(twelve treatment combinations of RxS and two special treatments)
repeated three times. The treatments were comprising of three
resting period (fresh; just after harvesting, 15 days rest and 30 days
rest), four pre sowing treatments (control: without any treatment,
water soaking for 15 days without punching, water soaking for 15
days with punching and soaking of seed nut in 10000 ppm solution of
thiourea for 24 hours after punching on seed nut). Between special
treatment, SP, i.e. stalk end down (invert) placement of coconut seed
nut before sowing for 15 days (without any rest) proved to be the best

for minimum days taken to germination, maximum germination



percentage, height of seedling, number of leaves per plant, girth at
collar region, number of roots per plant and survival percentage of
seedling.

Considering the effect of resting period 15 days rest after
harvest was found better with respect to earliness in germination with
higher percentage and growth with maximum height of seedling and
number of leaves. Whereas in pre sowing treatments, S; treatment
(water soaking for 15 days with punching) was superior in early
germination, growth and higher survival percentage.

An interaction between resting period and pre sowing
treatments (RxS) was found significant for most of the characters
under study. Although, fifteen days rest treated with water socaking for
15 days with punching (R2Si) was found better for minimum days
taken to germination, germination percentage at 75 and 90 days,
height of seedling at 120 and 180 days, girth at collar region at 120

days and survival percentage at uprooting, after sowing of seed nut.

Thus, from the above resuits it can be concluded that
stalk end down (invert) placement of coconut seed nut before sowing
for 15 days was found better in special treatments. Fifteen days rest
with soaking of seed nut for 15 days with punching were found most
effective in minimum days taken to germination, increasing
germination percentage, height of seedling, girth at coliar region
quality and quantity of roots and survival percentage of seedling.
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. INTRODUCTION

The coconut (Cocos nucifera L.) belongs to family
Arecaceae/Palmae under the class monocotyledons and is

native to south East-Asia. It is an important oilseed as well as a
plantation crop in India. The palm has been regarded as “Kalpa
Vriksha” (tree of heaven) which gives us livelihood, food,
nutritional, health and social security. Coconut oil till date is
industry’'s primary dollar revenue generator particular in oil
producing countries by nature of its fatty acid profile, which is
rich in lauric acid. 1t has got antiviral, antimicrobiai,
antiprotozoal and antibacterial properties particularly beneficial
to human health.

India has emerged one of the largest producer of
coconut in the world, though only third rank in area (after
Indonesia and Phillipines) under the crop (Ramanathan, 2001).in
India, coconut grown in 1.90 million ha with an annual
production of 14743.56 million nuts and with productivity of 7747
nuts/ha. Among the major coconut growing states, the share of
Kerala in area and production is 43.02 and 38.25 per cent
followed by Karnataka with 21.29 and 11.09 per cent, Tamil-
Nadu with 20.14 and 33.70 percent, respectively (Appendix-Iil).
In Gujarat coconut grown area is 16,400ha with an annual
production of 138.30 million nuts and with productivity of 8433
nuts/ha (Anon. 2009).Looking district wise area under coconut
cuitivation in Gujarat (Appendix-1) it is clear that the coastal belt
of Saurashtra occupies nearly 58.70 per cent of total coconut



area and less than 50 per cent area is distributed over remaining
parts of the state (Anon., 2009).

Cocos is a monotypic genus and there are no wild
forms and hence variability exists only within local types or

population. Palm is tall, unbranched with a terminal crown of
leaves, growing to a height of 20-30 m and lives for 80-100
years. It is not a tree since no true bark, no branches, no
cambium or secondary growth areas seen. Radicle is temporary
and penetrates soil vertically. Subsequent ones spread
horizontally. Adventitious roots are produced from bole, basal 60
cm swollen portion of stem.

The quality of planting material determines the
ultimate returns from arable crops, particularly from tree crops
like coconut. The seedling vigour is highly correlated with adult
palm characters such as early flowering, nut yield and copra
production (Liyanage and Abeywardena. 1957). In the absence
of a viable technology for vegetative method of propagation,
coconut is propagated through seeds. If the seed nuts happen to
be of poor quality, the new plantation will prove to be
uneconomic causing considerable loss of time and money to the
grower. Coconut, being a perennial crop, needs much attention
in the selection of planting materials during establishments of an
orchard or even for homestead garden. Further, being cross-
fertilized, it does not breed true and makes the selection of seed

nuts and seedlings more difficult.

The first and foremost step is the selection of mother
paim. The mother paims should be of 25-60 years of age with at
least 30-32 fully opened healthy leaves on crown, shape of



crown should be spherical or semi-spherical, petiole length and
stalk of the bunches should be short and strong in nature,
bearing habit should be regular with at least 80 nuts annual yield
during the last 5 years, having medium sized round to oblong
nuts (1200 g weight with dried husk). One should avoid drooping
crown, de-shaped nut, proximity of cattle shed and compost pit
near the palm.

The next step 1s collection of seed nut. The season of
seed nut collection may vary from region to region. Always it is
better to collect nuts that had undergone development during
rainy season for seed nut purpose. The seed nuts should be
collected from February-May with 11-12 months age (full
mature), the shape and size should be proper, any type of
damage of the nut during harvesting is to be avoided rather the
nuts are to be lowered by ropes only to get an undamaged
embryo, the presence of water is to be judged by shaking the
nuts and getting clear metallic sound on taping.

Storing of nuts is another important step towards
quality seedliing production. Usually, the seed nuts are stored in
open shade for about a month (til the husk becomes dry to
facilitate speedy and maximum germination (Thampan, 1982).
Then they are arranged on the floor of a shed over 7-8 cm thick
layer of dry sand with their stalk end up and covered with the
sand to prevent drying of nut water. Five layers of nuts can be
arranged one over the other. During summer, sprinkling of water
is needed to prevent the drying of nut water. In South Indian
condition, Marimuthu and Natarajan (2005) opined that to get



better quality seedlings the seed nuts are to be cured for one
month in open shade followed by sand curing for 2 or 3 months.

In Gujarat, the source of planting material for coconut
growers are either from various nurseries of state government or
Department of horticulture of agricultural universities and to
some extent from private nurseries.

An attempt has therefore been made to investigate
the” Effect of resting period and pre sowing treatments on seed-
nut germination and height of seedling of coconut (Cocos

nucifera L.) cv. DxT.” with following objectives.

1. To know the effect of special treatments on seed nut
germination and height of coconut seedling.

2. To know the effect of resting period on seed nut
germination and height of coconut seedling.

3: To find-out the effective pre sowing treatment on the seed

nut germination and height of coconut seedling.

4. To know the interaction of resting period and pre sowing
treatments on the height of coconut seedling.






Ii. REVIEW OF LITERATURE

In general, coconut is propagated through seed nuts.
Selection of seed nuts is of utmost importance in coconut as

performance of new progeny can be evaluated only after several
years of planting. Since coconut is cross-fertilized crop and it
does not breed true, selection of seed nuts and raising of
seedling is more difficult. Through a series of selection made at

different stages, it is possible to eliminate poor quality seedling.

Researchers have revealed the different horticultural
technigues for increasing crop production in large number of
fruit crops. The use of resting period and pre sowing {reatments
of coconut seed nut remained little or untouched due to less

extension and carelessness of nurserymen.

An attempt is being made here to present a brief
account of some previous studies related to the present
investigation in coconut and other fruit crops under the following

heads.

2.1 Effect of special treatments on germination and
height of seedling.

2.2 Effect of resting period on germination and height
of seedling.

2.3 Effect of pre sowing treatments on germination
and height of seedling.

2.1 Effect of special treatments on germination and

height of seedling.



Ccoconut (Cocos nucifera L.)

Mandal (1998), reported that the horizontal planting of
coconut seed nut was advantageous as it gave highest
percentage of early germination, produces vigorous seedling
with good girth at the collar region; because the endosperm (nut
water) remains close to the embryo.

Chattopadhyay ef al. (2004) observed that for better
germination percentage and distant transportation, the seed nut
should be sowing vertically in full buried condition because the
author reported that higher but non-significant germination
percentage was recorded in horizontal planting (82.69 %) as
compared to vertical sowing (79.94 %).

Thomas (1978), concluded that horizontal planting of
seed nut resulted in quicker germination and greater growth of

seedling.

Thomas (2008), noted that if the nut water is less in
the seed nut horizontal planting is advisable.

2.2 Effect of the resting period on germination and

height of seedling
Coconut (Cocos nucifera L.)

Marimuthu and Natarajan (2005) observed that to get
more quality seedlings, seed nuts are to be cured for one month
in open shade followed by sand for 2-3 months.

Peter and Kurian (2007) recommended storage of
seed nuts in shade for a minimum period of 60 days prior to
sowing in tall cultivars and 15-30 days in dwarf cultivars.



Mango (Mangifera indica L.)

Chandra (1980) observed that mango cultivars Desi
and Dasheri were germinated 100% at O and 30 days after
harvest and it declined to 66% at 45 days after harvest.

Teaotia and Singh (1971) revealed that the open jar
storage treatment for 10 days after extraction of pulp gave
significantly highest germination percentage (85%) over stones
stored in leaf media (65%), charcoal powder (65%) and
polythene bags (45%) storage.

Papaya (Carica papaya L.)

Lima et al. (1985) recorded that the seeds stored for

33 days in sand medium at room temperature shows highest

germination percentage in papaya cv. Maradol Roja.

Citrus (Citrus reticulata L.)

Saipart et al. (1998) reported that maximum
germination (79% and 77%), maximum length of tap root (22 cm
and 19 cm), maximum number of secondary roots (58 and 60)
and maximum number of leaves per plant (19 and 16) were
noted in fresh seeds over air dried seeds for 24 hrs at 27+2°%
and seeds dried for 1 week in silica gel in Karna khatta and Jatti
khatti.

Doijode (2003) noted that the fresh seeds exhibited
high seedling vigour as compared to 30 days old stored seeds of
Mandarin.

Kadam et al. (1994) studied the effect of various
storage condition and storage periods on viability and
germination percentage of Rangpur lime seeds. Viability and



germination percentage was significantly affected by different
storage conditions. After fifth week of storage, maximum viability
and germination percentage was recorded when seeds stored at
room temperature followed by seeds sealed in polythene bags,
stored at 90% relative humidity, sealed in polythene bags and
stored at 90% relative humidity at room temperature.

Jackfruit (Artocarpus heterophyllus L.)

Chiesotsu et al. (1995) observed highest germination
percentage, percentage of survivability in field, height and
diameter of seedling and minimum days taken for germination in

fresh seeds over stored seeds for 15 days in jackfruit.

Krishnaswamy (1990) reported that seeds of jackfruit
when stored in plastic tray and kept in room temperature for

shade drying for 9 days gave 100% germination.

Warrier et al. (2009) reported that seeds stored under
ambient condition (25+2°C) were most effective to increase
germination percentage for 1week of storage over 20%, 15° and
0+2°% temperature in Artocarpus heterophyllus L.

2.3 Effect of pre sowing treatments on germination

and height of seedling

Coconut (Cocos nucifera L.)

Menon and Pandalia (1958) observed that the soaking
treatment was particularly effective when dry condition prevailed
after planting the seed nut in the nursery. This however , might
be an indication that the non soaked nuts in the nursery had



N
- . N\
been insufficiently irrigated as compared to the s

being completely saturated with water.

Fremond and Brinin (1966) noted that the removal of
a slice of the husk from the upper part of the nut at the distal
end above the germinating eye has the advantage of facilitating
the penetration of water in the nut and the early emergence of
the sprout. Similar result was also observed by Kenman (1973),
Arvindakshan et al. (1988) and Mandal (1991).However Child
(1974) reported that the removal of husk slice from the nut was
useless and unnecessary refinement which increased nursery
cost. The statement was also supported by Harries (1981 b)
particularly in the adequate irrigation or rainfall.

Hadas and Russor (1974) reported that in general,
the water soaking which enhances the germination of nuts, may
be due to the higher quantum of water required for the initial
imbibitions of water by a bigger nut like that palmyrah and
coconut. Similar trends were also seen by Srivastava (19795),
Yaklich and Orzolak (1977) and Harries (1981 b) in coconut.

Silva and Alputharajah (1977) reported that there was
no significant effect on hastening germination by applied nutrient

solution in husk by injection.

John and Fernanded (1979) observed that some kind
of soaked seeds removed water soluble substances from

pericarp, so improved germination percentage.

Harries (1981 a) observed that Tanzanian Tall variety
of coconut shows two quite distinct sets of results. The
Tanzanian Tall may therefore be regarded as a Niukafa type




(Tall variety). The more rapid germination was observed in this
variety by the water treatment.

Harries (1981 b) studied that less amount of dilute
salt solution which showed negligible effect while much
quantities of stronger solution (i.e. sea water) might have delay
germination. Soaking in plain water seems to be the only
beneficial treatment. He further studied that the only beneficial
effect of soaking coconut seed nuts which might be accounted
for in terms of water potentials. The liquid inside coconut of all
age has osmotic potentials of about 2 bars, whereas, the
hydrostatic pressure within the nut cavity ranges from 5-bar in
the young fruit which decreasing with age, until fully ripe when

there is a gas phase somewhat below atmospheric pressure.

Sufeliffe (1981) noted that metric potential may be
greatest in the husk. This frames proportionally larger part of the
young fruit and with age becomes gradually cut off from the
water in the nut cavity by increasing impermeability of
developing shell of the nut. In a ripe fruit the water in the nut
cavity would tend to migrate to the husk because of the metric
potential. The very long storage could result in the moist
endosperm converted to copra inside the shell (Ball copra).
Soaking of seed nut in water, after harvesting or storage would
bring the matric potential to zero. Water could then migrate into
the nut primarily through the soft eye in the proximity of the
embryo. Germination process might be triggered immediately or
when the negative osmotic potential of the nut water is raised to
zero. Similar finding were also noted by Harries (1981 b).
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Sadashivaih (1983) concluded that 2-4 D, Urea and
GA3 promoted seed nut germination which is applied into the
seed nut by injecting technique.

Ohler (1984) noted that improving the germination of
seed nuts has also been tried by soaking the nuts in water or in
chemical solution. Soaking of the nuts in water for a period of
about two weeks has been recommended to improve sprouting
or germination of the nuts. Soaking of the nuts for the periods
longer than two weeks affects the germination of the nuts.
Simitlar trend was also previously seen by Thomas (1973) at
Tanzania in Tall variety of coconut.

Thomas (1973) concluded that the soaking of coconut
seed nut in water for a period of 15 days before sowing recorded
the lowest period of germination (81.1days) as compared to
(142.9 days) for untreated nut.

Kutty (1964) applied pre-sowing treatment of coconut
seed nuts of tall variety with micronutrients (MgSos 11,500 ppm
and 2,300 ppm; Na,B;0, 5,700 ppm and 11,500 ppm; CuSo,
5,500 ppm and 11,000 ppm; MnSo,; 4,250 ppm and 8,500 ppm;
FeSo, 3,750 ppm and 7,500 ppm; (NH4)6Mo0;0,4 50 ppm and 100
ppm and ZnSo, 6,500 ppm and 13,000 ppm) iIn two
concentrations each case. The nutrients were injected into the
husk of the seed nuts through the tuft portion using a syringe
before sowing. It may be interesting to observe that of all the
treatments, the seed nut treated with Boron (11,500ppm) have
germinated in 57 days compared to control (11-12week).



Edmondson (1941) reported that 10 out of 15

coconuts were capable to developing after having floated up to
110 days in the sea.

Bose (1992) reported that the many pre- sowing
treatments recommended for reducing the period of germination

with higher germination percentage, but the soaking the seed
nuts in water for two weeks period has been found to be very
effective.

Rao (1953) recommended that seed nut should be
soaked in water before sowing in nursery for higher germination
and recovery of quality seedling.

Palmyrah Palm (Borassus flabellifer L.)

Daniel (1992) observed that the soaking of palmyrah-
palm seed nut in water for three hours increases the germination

by 24.5 per cent as compared to un-soaked.

Das (2003) applied pre-treatment of palmyrah nuts
with cow-dung slurry for 7-10 days in earthen pit. Then these
nuts were removed from the pit and cleaned in water and then
dibbled in the field. Within a period of 2 to 3 months, the
palmyrah nuts start germination. The rate of success was found
not less than 65 percent and this method is full-proof and the

success Is assured.

Ber (Zizyphus mauritiana Lamk)

Ghosh and Sen (1988) studied that maximum
germination percentage, basal girth and teaf number were found
when seeds treated with KNO; 1 % over GA; (100 ppm) after 30
days of storage. While, maximum germination percentage,



seedling height, basal girth and leaf number when seeds treated
with 1% KNO,; over thiourea and control treatment at seeds
stored for 203 days in ber.

Singh et al. (2001) conducted field experiment and
reported that ber seeds when soaked in water for 48 hrs + 4

days in moist gunny bag got less time taken to start germination,
less time taken to complete germination, maximum germination
percentage and maximum height of seedling as compare to
water soaking for 48 hrs, control and concentrated sulphuric
acid soaking for 6 minutes.

Hore and Sen (1994) recorded that the pre-sowing
treatment of Ber seeds with thiourea 1 percent causes earlier
seed germination with 8.1 days after sowing as against 12.8
days required in untreated seeds to start germination.

Singhrot and Makhija (1979) revealed that water
soaking treatment for 48 hrs gave earliness in days taken to 50
percent germination (17.60 days), minimum days for completion
of germination (28 days) and increase in overall germination
percent (83.60%) over concentrated sulphuric acid treatment for
3 minutes (17.80 days, 29.40 days and 79.20%), respectively In
Ber.

Mankar et al. (1997) stated that soaking extracted
seeds for 24 hrs in water promoted early germination, good
vegetative growth and higher percentage of germination

compared with control.

Bhambota and Singh (1971) revealed that less time
required for germination, maximum germination percentage,



height and girth of seedling were found when seeds sown after
soaking In water for 24 hrs over seeds sown as such.

Chattopadhay and Dey (1992) revealed that seeds
soaked in water for 48 hrs gave maximum germination
percentage when seeds sown in June over control and sulphuric
acid soaking treatment in Ber.

Cardamom (Elettaria cardamomum (L))

Gurumurthy and Hedge (1987) reveaied that the pre-
sowing treatment of cardamom seeds with 25 per cent nitric
acid and soaking them in water for 24 hours increases seed

germination percentage compared to untreated control.
Sapota (Manilkara achras)

Pampanna and Sulikeri (1999) reported that seeds
soaked in water for 24 hrs shows significantly maximum shoot
length (6.35 cm), root length (3.79 cm) and number of leaves
(3.06) over unsoaked seeds (4.90 cm, 3.12 cm and 2.68,
respectively) at 90 days after sowing in sapota.

Cherry (Prunus avium L.)

Centinbas and Koyuncu (2006) stated that the
thiourea treatment improved the germination of Prunus avium L.
seeds and the effect of thiourea on germination was statistically
significant. The highest germination rate was observed with 120
days stratification + 10,000ppm thiourea with seed coat and 100
days stratification + 10,000ppm thiourea for seed without coat.



Khirnee (Manilkara hexandra (Roxb.)Dub.

Patel ef al. (1996) revealed that for better germination
of Khirnee seeds, it should be soaked in thiourea 1 per cent for
6 hours or should be treated with dung slurry for 24 hours before

sowing.
Custard apple (Annona squamosa L.)

Ratan et al. (1993) revealed that the soaking of
custard apple seeds in water for 24 hours resulted in highest
germination (71%) followed by soaking for 36 hours (67%).
There was 15 percent germination in control (dry seeds).
Number of days taken for initiation of germination was
minimum (16 days) with seeds soaked in water for 48 hours,
where as the velocity of germination was higher with 24 hours
water treatment and lower with dry seeds. Seeds soaked in
water for 24 hours recorded maximum seedling vigour and
significantly differed with 48 hours treatment and control.

Nutmeg (Myristica fragrans Houtt.)

Khandekar et al. (2007) revealed that the effect of
pre-sowing treatment in nutmeg give the mean maximum
germination (88.88%) was observed in thiourea (500 ppm)
treatment, which was significantly superior to the rest of the
growth regulator treatments. The minimum germination (77.09%)
was observed in thiourea (1000 ppm) treatment, which was lower

than control.

Phoenix species

Singh and Bhargava (2009) reported that pre-sowing
treatment of Phoenix dectylifera and P. sylvestris seeds with



different treatments in which seed soaking in water for 24 hours
increase germination percentage, plant height, number of leaves
and length of roots as compared to control.

Lettuce (Lactuca sativa).

Mayer and Poljakoff-Mayber (1958) reported that
thiourea causes maximal stimulation of germination at 20°C.
The lettuce seeds were treated for first 24 hours with thiourea
and then were transferred to water, 90 per cent germination
being obtained as compared with 40 per cent in water control

and 70-80 per cent for shorter and longer period in thiourea.
Forest tree species

Shukla et al. (2008) concluded that in tarai zone of
West Bengal, proper and quicker germination of Terminalia
arjuna can be ensured for better seedling development when the
seeds are heavily pinched or seed coat nearly removed and then
dipped for one minute in concentrated sulphuric acid, washed
and subsequently dipped in cold water for 12 hours.

Hossain et al. (2005) revealed that the pre-sowing
treatment, de-pulped and cold water soaking of the Horitaki
(Terminalia chebula) seeds increase the germination and height
of seedling. Seeds were subjected to six pre sowing treatments
in which the highest germination percentage (66%) shoot
length, root length, collar diameter and number of leaf were
observed in the fruit de-pulped and soaked in cold water for 48
hours followed by 60 percent in the de-pulped seeds soaked in
cold water for 24 hours. The lowest germination percentage

(48.9 %) was obtained from control.



Butola et al. (2007) revealed that pre-sowing
treatment of thiourea to Hypericum perforatum L. seeds with

medium concentration (100 uM) had better germination as
compared to control.

Kalia et al. (2005) studied the effect of mechanical
scarification and hot water treatment before sowing of seeds of
stylosanthes scabra. The result obtained showed that
mechanical scarification by rubbing with commercial thin sand
paper for 5 minutes recorded highest germination percentage
followed by hot water treatment for 15 minutes.

Singh et al. (2005) reported that the pre-sowing
treatment of Pongamia glabra L. seeds with hot water (50 °C) for
15 minutes enhanced seed germination up to 94 to 98 per cent
over the control.

Kundu et al. (1997) concluded that the soaking of
Alstonia scholaris seeds in distilled water for 24 hours and
continuous hot water soaking at 50° C for 30 minutes performed
equally well registering two fold increase in germination.
VIGOUR OF SEEDLING

Kutty (1955) reported that the mature seed coconuts
with and without cracks at stigmatic ends has shown, that the
seed nuts without cracks were more vigorous than those

obtained by with cracks.

Thomas (1974) studied the effect of certain physical
and chemical treatments on the germination and subsequent
growth of coconut seedlings. The result indicated that all the
treatments except the chopping of the ends significantly reduced
the germination period and gave the higher percentage and
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greater growth of seedling as compared to control. Among all
treatments, soaking in water for two-weeks was the best and it
ranked first in all the characters. Similar result was also found
by singh (1983) in ber seedling.

Silva and Atputharajah (1977) reported that injection
of micronutrient solution and water (control) into the husk was
applied at the distal end of the nuts. The injected solutions
contained about ten times more nutrient than total amount
present in the kernel and nut water. The treatment of Zn, Cu,
and control (water applied) could reduced the sprouting period
and increased the sprouting percentage. The Cu treatment
produced the highest percentage seedling, whereas the Zn and
control had adverse effects on sprouting and height of seedling.
Similar finding was also reported by Silva (1981).

Willatt and Stress (1979) reported that the availability
of sufficient water was essential for the imbibition of water in
seeds, their germination and height of seedling. The rate of seed
swelling, germination, root and shoot extension depends on the

water potential of the soil and seed.

Sadashivaiah (1983) observed that urea (2%) and
potassium nitrate treated seed nut showed higher seedling
vigour as expressed morphological features such as early leaf
splitting, number of leaves, height and higher girth at collar due

to early sprouting of seed nut.

Arvindakshan et al. (1988) reported that in coconut
the removal of husk from coconut hastened the process of

germination and also increased the girth at collar.
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Parmar (1982) observed that the water soaking
treatment was found significantly superior which increased the
ptant height of tuberose at flower initiation than rest of the
chemical and growth regulator treatments. Though water soaking
recorded maximum number of leaves per plant, the difference
was non-significant with all other treatments except control.
Similar trend was also obtained by Jayaselan (1983). He found
that significantly increase in vegetative parts of gladiolus by
soaking treatments. This might be due to the early sprouting of
bulb under water soaking as compared to rest of the treatments.

QUALITY SEEDLING:

Rao (1953) recommended that seed nut should be
soaked in water before sowing in nursery for higher germination
and recovery of quality seedlings.

Aiyadural (1956) reported that in coconut nursery
practice, the seed nut without water should be rejected at the
time of planting. But from the experiment it was seen that
possible to utilize the rejected nuts for producing seedling by
soaking only those which become heavy after the treatment, this
was an important and useful hint to nursery men who produce

quality seedling for coconut growers.

Kumar and Pillai (1990) revealed that the husked and
de-husked treatments of seed nut had no deleterious effect on

seedling vigor and production of quality seedling.

Markose and Kutty (1987) concluded that
physiologically matured seed nut when sown in the nursery
affects very much on the duration taken for germination, which
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uitimately influences the seedling size and vigor. They have also
reported that seed nuts should be fully matured (i.e. 11-12
month old).

Arvindakshan et al. (1988) concluded that germination
of coconut seed nuts depended to a great extent on the quantity
and quality of the kernei (Meat) in the nut which in depended on
maturity. The maximum deveiopment of kernel takes place when
the nut attained full maturity. In West Coast Tall variety 12
month old seed nut were found relatively more superior to the
other age group (i.e. 11 and 13 month old), but the differences
were not significant. Therefore, the seed nuts of both age
groups (11 and 12 month old) were considered suitable for
nursery purposes. Similar trends were also reported by Thampan
(1981).
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lit. MATERIALS AND METHODS

The present investigation was conducted employing
resting period, pre sowing and special treatments (SP,: stalk
end down (invert) placement of coconut seed nut before sowing
for 10 days and SP,: stalk end down (invert) placement of
coconut seed nut before sowing for 15 days) on coconut seed
nut with the objective to know the effect on germination and
height of coconut seedling. The details of material used,
experimental methods followed and techniques adopted during
the course of the investigation have been described in this

chapter.
3.1 Location
3.1.1 Experimental site and location

The present investigation on “Effect of resting period
and pre sowing treatments on seed nut germination and height
of seedling of coconut (Cocos nucifera L.) cv. DxT.” was
carried out at Regional Horticultural Research Station, ASPEE
College of Horticulture and Forestry, Navsari Agricultural

University, Navsari during year 2010-2011.

3.2 Soil characteristics

As per the seventh approximation, the soil of Navsari
has been placed under the great group of vertic ustochrepts,
Sub order chrepts and order inceptisols with Jalalpore series,
which include deep, moderately drained clayey soil, which was

classified earlier as “deep black soil”.



-y .-

Plate-l : General view of experiment
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The soil of experimental site is black, deep and rich in
organic matter and potash, having good water holding capacity
with good drainage.

The soil sample was taken randomly from nursery,
covering the complete experimental area with the help of auger
up to 30cm depth. The soil analysis was done as per the
standard procedures. The physical and chemical properties of
the soil of experimental block have been presented in Table 3.1
and Table 3.2, respectively.

Table-3.1: Physical properties of the soil

Value in per cent |
Sr. No. Particulars 3 ‘- TR
(0-30 cm depth)
1. Coarse sand 0.69
24. Fine sand 09.17
I Clay
3. Silt 24 .94 J
4. | Clay I 65.20
Table-3.2: Chemical Eharacteristics of the soil
Sr. : Value(0-30
No. Part:culari PO Methods employed
3 Soil pH 2 7 Backman's pH meter
l_(1:2.5 soil: water ratio) ‘ (Jackson,1967)
| Modified kjeldahl’'s
2| Total N (%) 0.052 method
(Jackson,1967)
Alkaline
3 [ Available N (kg ha') 160.00 %eertni;lzgganate
) _ (Jackson,1967)
1 | Olsen’s method
4 | Available P,05 (kg ha™') 40.02 (Olsen’s et al,
| . 1954)
hotometer
5| Available K,0 (kg ha'') | 384.50 azg":sm $962)
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3.3 Climate and weather

The climate of this region is typical tropical,
characterized by fairly hot summer, moderately cold winter and
most humid and warm monsoon. In general, monsoon sets by
the second fortnight of June and ends by second fortnight of
September. Most of the precipitation is received from South-
West monsoon, concentrating in months of July and August.
Average annual rainfall of this region approximates about 1500
mm. Winter commences from October onwards and ends by the
middle of February, while December and January are the coldest
of the year. The summer season commences from the middie of
February and ends by the first week of June. April and May are
the hottest months in summer. The mean monthly meteorological
data on maximum and minimum temperatures, relative humidity
and rainfall during the course of investigation recorded at the
meteorological observatory of university. (Appendix-3)

3.4 Planting material

Selection of seed nuts was done according to certain
criteria such as yield consistency, bearing ability of individual
palm under average conditions of package of practices and least
incidence of disease and pests. Therefore, the Regional
Horticultural Research Station ASPEE College of Horticulture &
Forestry, N. A. U., Navsari was selected as source of centre of

seed nuts.
3.5 Planting time

Planting was done in January 2010.
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Experimental details

Experimental design : FCRD (Complete

Randomized Design with
Factorial concept)

Crop : Coconut, cv. DxT
Number of repeatation: 3

Details of treatments : 14

Special treatments

SP4. stalk end down (invert) placement of coconut
seed nut before sowing for 10 days (without
any rest)

SP,: stalk end down (invert) placement of coconut
seed nut before sowing for 15 days (without
any rest)

Factor I: - Resting period (R)

R4: Fresh just after harvesting
R2: 15 days rest
R,: 30 days rest

Factor Il: - Pre sowing treatments (S)

S4:- Control without any treatment
S.:- water soaking for 15 days without punching
S,:- water soaking for 15 days with punching

S. :- soaking of seed nut in 10000 ppm solution of
thiourea for 24 hours after punching on seed nut



3.6.5 Treatment combinations:

1. Rs+S4 : Fresh + Control ( without any treatment)
2. RS, : Fresh + water soaking for 15 days without
punching

3. R:S; : Fresh + water soaking for 15 days with punching
RSy : Fresh + soaking of seed nut in 10000 ppm
solution of thiourea for 24 hrs. after punching on

seed nut

5. R.S; : 15 days rest + Control ( without any treatment)
RS, : 15 days rest + water soaking for 15 days without

punching

7. R,S; : 15 days rest + water soaking for 15 days with
punching

8. R.S:s : 15 days rest + soaking of seed nut in 10000 ppm
solution of thiourea for 24 hrs. after punching on
seed nut

9. R3S; : 30 days rest + Control (without any treatment)

10. R3S, : 30 days rest after harvesting + water soaking for
15 days without punching

11. R,S; : 30 days rest + water soaking for 15 days with
punching

12. R.S. : 30 days rest + soaking of seed nut in 10000 ppm
solution of thiourea for 24 hrs. after punching on

seed nut

3.6.6 No. of seed nut per treatment : 25
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3.7 Preparation of solution

3.7.9 Thiourea solution

For making 10000 ppm solution 10 g thiourea was
weighted and dissolved in 1 litre water. Seed nuts were soaked
in solution for 24 hrs.
3.7.2 Water

Fresh and clean water was used for treatments. Seed
nut soaked in water for 15 days in water in a way that each and
every seed nut homogenously sink in water.

3.8 Sowing details
3.8.1 Planting of seed nut:

The seed nuts were planted in vertical position so, as
keep the embryonic stalk-end up uniform depth of planting was
maintained by keeping the upper portion of husk slightly above
the soil surface.

3.8.2 Irrigation:

First irrigation was given just after planting and
subsequently irrigation was given daily during dry period and
such irrigation cycle was maintained for a period of 4-5 months.
After this period, irrigation should be done twice a week. There

was no need of watering in rainy season.

3.8.3° After care of plants

No special care was needed in this crop, however
weeding was regularly done to keep the experimental area clean

and free from weeds.



Girth at collar region

Plate-lll : Measurement of seedling girth at collar region and
height of seedling



3.9 Collection of experimental data

Five plants were randomly selected from each plot of
each treatment and tagged for recording the observations.

For collection of plant samples, the plants were
carefully uprooted from the soil and soil particles on roots are
carefully removed with the help of tap water and for observing
root length and number of roots per seedling at the end of

experiment,

The data obtained from all treatments per repeatation
under each treatment were averaged and reported.

3.10 Observations recorded

The details about the observations recorded during the
investigation are given below.

3.10.1 No. of days taken to germinate the seed nut

Number of days was counted from nut sowing to first
sprout emergence and number of days were taken to germinate

the seed nut.

3.10.2 Germination percentage after 60, 75 and 90 days

after seed nut sowing

The germination percentage was calculated at 60, 75
and 90 days after sowing of the seed nuts.
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3.10.3 Height of seedling at 120 , 180 , 270 and 360 days
after sowing of seed nut

The height of seedlings was measured in ¢m from
ground level to the tip of the longest recent unfolded leaf with
the help of measuring tape at 120 , 180 ,270 and 360 days.
3.10.4 Number of leaves per plant

The number of leaves was counted at 120, 180, 270
and 360 days after sowing for each randomly selected five
plants of each treatment and mean value of leaves per plant was
calculated.

3.10.5 Girth at collar region of seedling (cm)

The girth at collar region of five randomly selected
seedlings was measured at ground level with the help of digital
caliper in centimeter. Girth at collar region of seedling was
measured at 120, 180, 270 and 360 days after sowing and
average of five seedlings was considered for recording of girth
of seedling.

3.10.6 Number of roots per plant at uprooting

To study the number of roots per seedling, five
seedlings from each plot at 270 and 360 days after sowing were
uprooted carefully after watering. The roots were counted and

the average of five seedlings was considered for recording the

number of roots per seedling.
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3.10.7 Root length (cm)

To study the length of root per seedling, five seedlings
uprooted for number of roots per plant were also consider for
measuring the root length and the longest root was measured
and average value was calculated.

3.10.8 Survival percentage of seedling

The total number of survival seedlings was computed
at uprooting. The data were expressed in percentage.
3.11 Statistical analysis

The data of all characters studied were subjected to
statistical analysis of variance technique as described by Panse
and Sukhatme (1967). The method of analysis of variance for
complete Randomized Design with Factorial concept (FCRD)
was used. The appropriate standard error of mean (S.Emzt) was
calculated in each case and the critical difference (C.D.) at five
per cent level of probability was worked out to compare the
treatments means where the treatment effects were significant.
The data were analyzed on computer. The data were subjected
to statistical analysis in the department of Agricultural Statistics,
N.M. coliege of Agriculture, N.A.U. Navsari. The results have
been depicted with the help of graphs or diagrams where

necessary.







IV. EXPERIMENTAL RESULTS

The present investigation was under taken with a view to
determined the eftect of resting period after harvesting, pre sowing
and special treatments (SP4: stalk end down (invert) placement of
coconut seed nut before sowing for 10 days and SP,: stalk end down
(invert) placement of coconut seed nut before sowing for 15 days) on
germination and growth parameters of coconut seedling during
2010-11. The data coilected on various characters were analyzed
statistically and the resuits pertaining to each aspect have been
presented and described along with statistical inferences under the
following broad topics.

4.1 Number of days taken to germinate the seed nut
4.2 Germination

4.3 Height of seedling

4.4 Number of leaves per seedling

4.5 Girth at collar region

4.6 Number of roots at uprooting

4.7 Root length at uprooting

4.8 Survival percentage

4.1 Number of days taken to germinate the seed nut

The data pertaining to days taken to germinate the seed
nut of coconut as influenced by special treatments, resting period and
pre sowing treatments are presented in Tabie-4.1 and depicted in
Fig.1.

4.1.1 Effect of special treatments

A perusal of data presented in table-4.1 revealed that the
number of days taken to germinate the seed nut was significantly
influenced by special treatments under study. An earliness in
germination (59 days) was recorded with distal end down {invert)



1able: 4.1. Effect of time of invert placement of seed nut, resting period and
pre sowing treatments on number of days taken to germination of

seed nut.
i " T No. of days
Treatments taken to
germination
Special treatments (SP)
SP.: Stalk end down (invert) placement of coconut seed |
nut before sowing for 10 days (without any rest) s
SP.: Stalk end down (invert) placement of coconut seed )
nut before sowing for 15 days (without any rest) e
S.Em. % 3.48
C.D. at 5% ~ 10.09
Resting Period (R) -
Ry: Fresh just after harvesting 75.91
Rz 15 days rest ~71.00
Rj;: 30 days rest 68.91
SEm. £ 1.86
C.D. at 5% 5.43
Pre sowing treatment (S) o
S1: Control (without any treatment) 78.11
S2. Water suaiﬁg for 15 days without punching 72.44
S3: Water soaking for 15 days with punching 68.00
S4. Soaking of seed nut in 10000 ppm soiution of thiourea ] —
for 24 hours after punching on seed nut
S.Em. & 2.15
C.D. at 5% 6.27
Interaction of RxS
S.Em.t 3.72
C.D.at 5% ) 10.87
C.V. % ' ~ 8.97




Fig. 1 - Effect of time of invert placement of seed nut, resting period and pre-sowing treatments on
number of days taken to germination of seed nut

Number of days taken to germination

SP1 SP2 R1 R2 R3 51 S2 S3

Treatments

No. of days taken to germination
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placement of coconut seed nut before sowing for 15 days (SP;) as

compared to distal end down (invert) placement of coconut seed nut
before sowing for 10 days (SP,).

4.1.2 Effect of resting period

It is evident from the data presented in table-4.1
indicated that number of days taken to germination of seed nut

was significantly affected by resting period and earliness in
germination was observed with increasing the resting period.
Thirty days resting period was found better for early germination
of seed nut followed by 15 days rest (R;). Delayed germination
was recorded in fresh seed nut sowing but it was at par with R,
(15 days rest).

4.1.3 Effect of pre sowing treatments

From Table-4.1, it is evident that, pre sowing
treatments had a significant effect on days to germination in
coconut seed nut. Minimum days required to germination (68.00
days) was observed under the treatment of water soaking for 15
days with punching (S3;). While seed nut treated with water
soaking for 15 days without punching (S;) and soaking of seed
nut in 10000 ppm solution of thiourea for 24 for hours (S4) were
at par with S,. Whereas, significantly maximum days required to
germination (78.11 days) was observed in control without any
treatment (S,) and it was statistically on same bar with Sz

4.1.4 Interaction effect

The interaction effect between RxS was found to be
significant with respect to number of days taken to germination of
seed nut (table 4.1.1).
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Regarding to interaction between RxS, significantly
minimum days required for germination of seed nut (60.00 days)

was noted under R,S; treatment combination (15 days rest +

water soaking for 15 days with punching). It was statistically on
same bar with R;S,, R,S,, R3S; and R3S, Treatment combination
RyS¢ had maximum values (86.66 days) for number of days taken

to germinate the seed nut.

Table-4.1.1: Interaction effect of R x S on number of days

taken to germination of coconut seed nut

o Number of days taken to germination of seed nuf
Treatments
R; R, R,

S 86.66 80.66 67.00

S, 78.60 68.33 71.00

S, ' 76.66 60.33 67.00

S, | 62.33 74.66 '70.00
S.Em. + 3.72
C.D. at 5% 10.87
4.2 Germination (%)

The data pertaining to germination at 60, 75 and 90
DAS as influenced by special treatments, resting period and pre
sowing treatments of coconut seed nut are presented in Table-4.2
and graphically depicted in Fig. 2.

4.2.1 Germination after 60 DAS
4.2.1.1 Effect of special treatments

The data presented in Table-4.2 clearly indicated that
there was significant effect due to special treatment on



Table: 4. 2. Effect of time of invert placement of seed nut, resting period and
pre sowing treatments on seed nut germination after 60, 75 and 90

2Y
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DAS.
i ) - Germination (%)
Treatments ot
60 75 90
DAS DAS DAS
"Special treatments (SP) *
SP,: Stalk end down (invert) placement of coconut seed ggg 6.67 28.67
nut before sowing for 10 days (without any rest) 0.57) | (1479) | (32.32)
SP,: Stalk end down (invert) placement of coconut seed %gg 9.33 33.33
nut before sowing for 15 days (without any rest) (7.87) | (17.70) | (35.19)
SEm.% ~ | 229 2.81 414
C.D.at5% _ 6.64 NS NS
Resting Period (R}
[ 0.00 3.00 20.33
Rs: Fresh just after harvesting (0.57) (5.20) (26.10)
o 1.33 14.08 27.00
Rz: 15 days rest (3.12) | (17.30) { (30.01)
| 066 9.00 21.00
R;: 30 days rest (1.89) | (17.03) (26.35)
SEm.t - . 1.12 1.49 2.00
CD.at5% NS 4.35 NS
Pre sowing treatment (S) N _
0.00 3.55 16.00
S¢: Control (without any treatment) (0.57) (6.65) (23.30)
0.00 8.44 22.22
S2: Water soaking for 15 days without punching (0.57) (13.27) (26.84)
) 1 266 1511 | 26.22
S3;: Water soaking for 15 days with punching (5.73) (18.54) (29.75)
. . " . _ 66 66
S4. Soaking of seed nut in 10000 ppm solution of (g gg) (1T462% (gg 08)
thiourea for 24 hours after punching on seed nut ' ' '
S.Em, t B | 1.29 1.72 2.31
C.D. at 5% . | 3.77 5.02 NS
Interactiu_r] of RxS - —
 S.Em.+ . 2.24 2.98 4.01
C.D. at 5% _ NS 8.70 12.00
CV.Y% 208.35 39.2 11.72

Note: Data in parenthesis indicates arc sin transformed value
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germination at 60 days after sowing. The maximum germination
(7.89 %) was observed in treatment SP,, as compared to SP;.

4.2.1.2 Effect of resting period

With regards to resting periods, the results were found
statistically non significant for germination at 60 DAS.

4.2.1.3 Effect of pre sowing treatments

It was clearly observed that seed nut soaked in water
for 15 days with punching (Si;) gave maximum germination
(56.73%) at 60 days after sowing of seed nut. Seed nut was not
germinated at 60 DAS in rest of the treatments.

4.2.1.4 Interaction effect

The interaction effect of RxS were found to be non
significant for germination at 60 DAS.

4.2.2 Germination after 75 DAS
4.2.2.1 Effect of special treatments
The data presented in Table-4.2 clearly indicated that

there was no significant effect of special treatments on

germination at 75 days after sowing.

4.2.2.2 Effect of resting periods

It is evident from the data presented in Table-4.2 that
resting period was significantly influenced the germination of
seed nut after 75 DAS. Germination was found maximum
(17.30 %) with 15 days resting period (R;), which was at par with
30 days rest (Rj;).While the seed nut sown fresh gave l[east

germination.,
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4.2.2.3 Effect of pre sowing treatments

From Table-4.2, it is evident that, pre sowing
treatments had a significant effect on germination of coconut at
75 DAS. The maximum germination (18.54 %) was observed
under water soaking for 15 days with punching (S;) and it was on
same bar with soaking of seed nut in 10000 ppm solution of
thiourea (S4).Whereas, significantly minimum germination (6.65

%) was observed in control without any treatment (S,).

4.2.2.4 interactions effect

The interaction effect between resting period and pre
sowing treatments with respect to germination at 75 DAS was
found to be statistically significant (table-4.2.1).The maximum

germination (34.98) was observed in treatment combination R;S;.

Table-4.2.1;: Interaction effect of R x S at 75 DAS on
ermination

Germination (%) at 75 DAS
Treatments R, R, Ry
0 0 10 67
- (0.57) (0.57) (18.80)
0 20.00 533
= (0.57) (26.08) (13.16)
0 33.33 12.00
. (0.57) (34.98) (20.08)
12.00 3.00 8.00
S" (19.09) (7.57) (16.07)
S. Em. + 2 98
C.D. at 5% 8.70

Note: Data in parenthesis indicates arc sin transformed value



37

4.2.3 Germination after 90 DAS
4.2.3.1 Effect of special treatments

The data presented in Table-4.2 clearly indicated that
there was no significant effect of special treatments on
germination at 90 days after sowing.

4.2.3.2 Effect of resting periods

It is evident from the data presented in Table-4.2 that
resting periods had no significant effect on germination at 90
DAS.

4.2.3.3 Effect of pre sowing treatments

From Table-4.2, it is evident that, pre sowing
treatments had no significant effect on germination of coconut at
90 DAS.

4.2.3.4 Interaction effect

The interaction effect between resting period and pre
sowing treatments with respect to germination at 90 DAS was
found to be statistically significant (table-4.2.2).The maximum
germination (44.53 %) was observed in treatment combination
R,S; which was at par with R:S, and R,S;, The least germination
(16.07 %) was noted in R3S, treatment combination.



Table-4.2.2: Interaction effect of R x S at 90 DAS on

germination

r

T —— _Germination (%) at 90 DAS
R4 R, R3
" 17.33 10.67 20.00
, F (24.38) (19.03) | (26.48)
.. 22.67 36.00 8.00
(28.04) (36.41) (16.07)
i 8. | 12.00 49.33 17.33
(20.25) (44.53) (24.45)
. °1 29.33 12.00 38.67
- (31.74) (20.08) (38.42)
S.Em. + 4.01 ]
C.D.at 5% | T 12.00
Note: Data in parenthesis indicates arc sin transformed value
4.3 Height of seedling (cm)
4.3.1 Height of seedling at 120 days after sowing

The data on height of seedling at 120 DAS as
influenced by various treatments are presented in Table-4.3 and
graphically depicted in Fig. 3.
4.3.1.1 Effect of special treatments

A perusal of data revealed that effect of special
treatments was found to be non significant on height of seedling
at 120 days after sowing.
4.3.1.2 Effect of resting period

From the data presented in Table-4.3, resting period
was significantly influenced the height of seedling in coconut
after 120 DAS. Height of seedling was found maximum (48.15 cm)
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Table: 4.3. Effect of time of invert placement of seed nut, resting period and
pre sowing treatments on height of seedling at 120, 180, 270 and
360 DAS.
i"’fﬁ | Height of seedling (cm) ]
Treatments 120 180 270 360 |
o DAS | DAS | DAS | DAS
Special treatments (SP) - —
5Py Stalk end down (invert) placement of coconut
seed nut before sowing for 10 days (without 36.10 67.13 97.00 113.67
any rest)
'SPy Stalk end down (invert) plac@ment of coconut )
seed nut before sowing for 15 days (without | 40.03 77.70 | 11400 | 131.00
any rest)
SEm.z 272 | 6.02 | 6.90 6.31
CD.at5% NS NS NS NS
Resting Period (R)
Ry Fresh just after harvesting 4345 | 86.10 | 102.07 | 118.72
Ry 15 daysxrest 48.15 | 88.80 | 121.94 | 14630
Ry: 30 days rest 38.79 | 79.00 [ 10021 | 12267
S.Em. B 144 | 323 | 3.27 3.02
¢cD.at5% 4.20 NS 9.55 8.84
Pre sowing treatment (S) )
$¢: Control (without any treatméﬁ) 38.44 75.41 96.16 | 117.52
S, Water soaking for 15 days without punching 40.75 | 78.42 | 104.84 | 130.95
Sy Waters_oaking for 15 days with punching 47.35 90.62 | 111.43 133.02
S¢: Soaking of seed nut in 10000 ppm solution of | |
thiourea for 24 hours after punching on seed 47.31 9410 | 119.86 | 13544
nut
S.Em. & T 166 | 3.73 | 3.77 3.49
CD. at5% 486 | 10.88 | 11.03 | 10.21
Interaction of RxS
SEmt i 2.88 6.46 6.54 6.05
CD.at5% 841 1886 |19.10 [17.68
CV.% ) 1149 [13.22 |1049 |8.42
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with 15 days resting period (R;).While the seed nut sown, after

thirty days rest (R3) gave least height of seedling(38.79 cm.) at
120 DAS.

4.3.1.3 Effect of pre sowing treatments

From Table-4.3, it is evident that pre sowing
treatments had a significant effect on height of seedling in
coconut at 120 DAS. The tallest seedling (47.35 cm) was
observed under water soaking for 15 days with punching (Ss) and
it was at same bar with soaking of seed nut in 10000 ppm
solution of thiourea (S,).Whereas, significantly minimum height of
seedling (38.44 cm) was observed in control without any
treatment (S,) and it was at par with S, (15 days water soaking).

4.3.1.4 Interaction effect

The interaction effect between resting period and pre
sowing treatments with respect to height of seediing at 120 DAS
was found to be statistically significant (table-4.3.1).

Table-4.3.1: Interaction effect of R x S at 120 DAS on height
of seedling

Height of seedling(cm) at 120 DAS
Treatments _ . . .
|. R4 R, R,
S, 34 33.06 48.26
S, 441 ~ 52.40 25.96
S, 45 4 ' 64.66 32.00
T 8 50.33 42 .46 "~ 49.13
S.Em. + 2.88
C.D.at 5% ] 8.41 )
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Significantly maximum height of seedling (64.66 cm)
was observed in treatment combination of R,S;.Whereas,

minimum height of seedling (25.96 cm) was noted in treatment

combination R3S,. And this combination was on same bar with
R3S3, RS and Ry S,.

4.3.2 Height of seedling at 180 days after sowing

The effect of different treatments and their interactions
on height of seedling at 180 DAS are presented in Table-4.3
graphically depicted in Fig. 3.

4.3.2.1 Effect of special treatments

A perusal of data revealed that effect of special
treatments was found to be non significant on height of seedling
at 180 days after sowing.

4.3.2.2 Effect of resting period

From the data, effect of resting period on height of
seedling at 180 DAS was found to be non significant.

4.3.2.3 Effect of pre sowing treatments

The data in Table-4.3 show that there was significant
effect of pre sowing treatments on height of seedling at 180 DAS.
The maximum height of seedling (94.10 cm) was recorded under
S, (soaking of seed nut in 10000 ppm solution of thiourea for 24
hours after punching) which was at par with S; (water soaking for
15 days with punching). Lower value of height of seedling (75.41
cm) was noted in S, (control without any treatment), it was at par
with S, (water soaking for 15 days without punching).

. -



Plate-IV : Effect of pre sowing treatments on height of seedling
at 270 DAS
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4.3.2.4 Interaction effect

All the interactions between R x S under study were
found to be significant with respect to height of seedling (Table-
4.3.2). Treatment combination of R,S; results significantly
maximum height of seedling (105.33 ¢m) which was at par with
R1Sa, R1S4, R2S; and R3S,. However treatment combination R3S,
gave minimum height of seedling (53.06 cm) of seedling at 180

DAS. This treatment combination was on same bar with R.S4 and
R4S;.

Table-4.3.2: Interaction effect of R x S at 180 DAS on height
of seedling

I Treatments_[ Height of seedling(cmfit: 80 DAS
R, R, R,

S, 70.73 67.26 88.23
S, | 81.66 100.53 |  53.06
S, | 92.66 105.13 74.06
Se | 99.36 8226 | 100.66

S.Em. + 6.46

C.D. at S“W 18.86

4.3.3 Heighit of seedling at 270 days after sowing

The data on height of seedling at 270 DAS as
influenced by various treatments are presented in Table-4.3
graphically depicted in Fig. 3.
4.3.3.1 Effect of special treatments

A perusal of data revealed that effect of special
treatments was found to be non significant on height of seedling
at 270 days after sowing.
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4.3.3.2 Effect of resting period

There was increasing trend in height of seedling with
increasing the period of observation (Table-4.3) at 270 DAS.
Higher value of height of seedling i.e. 121.94 cm, was recorded
with Ry (15 days rest). While lower value was observed in R; (30
days rest), and it was on same bar with R, (fresh just after
harvesting).

4.3.3.3 Effect of pre sowing treatments

From table-4.3, it is evident that pre sowing treatments
had a significant effect on height of seedling of coconut at 270
DAS. The highest height of seedling (119.86 cm) was noted in
treatment S, (soaking of seed nut in 10000 ppm solution of
thiourea for 24 hours after punching on seed nut), which was at
par with S, (water soaking for 15 days with punching). Minimum
height of seedling (96.16 cm) was noted in treatment S, (control
without any treatment) and it was statistically at par with 3,

(water soaking for 15 days without punching).
4.3.3.4 Interaction effect

The interaction effect of RxS found to be significant for
height of seedling at 270 days and are presented in Table- 4.3.3.

Significantly maximum height of seedling (140.66 cm)
was noted in R,S, (15 days rest + water soaking for 15 days
without punching) treatment combination. Which was at par with
treatment combination R,S; (15 days rest + water soaking for 15
days with punching) and R5S, (30 days rest + soaking of seed nut
in 10000 ppm solution of thiourea for 24 hours after
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punching).Treatment combination R3S, had minimum value (73.80
cm) for growth of seedling. This treatment combination was at
par with R3S; and RS,

Table-4.3.3: Interaction effect of R x S at 270 DAS on height

of seedling
Treatment.; | Height of seedling (cm)at 270 DAS
R, R, R,
S, ] 87.5 94 06 106.93
S, 1 100.06 140.66 73.80
S, 1T 114.00 133.83 |  86.46
| S4 ~ 106.73 119.2 T 133.66
S.Em. + 6.54
C.D. at 5% ‘l: 19.10 o

. 4.3.4 Height of seedling at 360 days after sowing

The data on height of seedling at 360 DAS as

influenced by various treatments are presented in Table-4.3 and

graphically depicted in Fig. 3.
4.3.4.1 Effect of special treatments

A perusal of data revealed that effect of special
treatments was found to be non significant on height of seedling

at 360 days after sowing.

4.3.4.2 Effect of resting period

The data presented in Table-4.3 indicated that
different resting period significantly influence the height of
seedling in coconut at 360 DAS. Maximum height of seedling
(146.30 c¢m) was produced with the seed nut sown with 15 days
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resting period (R;). The seed nut sown fresh (R1) gave least

height of seedling (118.72 cm) and it was on same bar with R,
(30 days rest).

4.3.4.3 Effect of pre sowing treatments

From Table-4.3, it is evident that pre sowing
treatments had significant effect on height of seedling in coconut
at 360 DAS. Significantly tallest seedling (135.44 cm) was
observed in treatment soaking of seed nut in 10000 ppm solution
of thiourea for 24 hours after punching on seed nut (S4), which
was at par with water soaking for 15 days without punching (S,)
and water soaking for 15 days with punching (S;).Whereas
minimum height of seedling (117.52 cm) was observed in control
without any treatment (S,).

4.3.4.4 Interaction effect

All the interactions under study were found to be
significant with respect to height of seedling (Table-4.3.3).
Treatment combination of R,S, (15 days rest + water soaking for
15 days without punching) resulted significantly maximum height
of seedling (166.60 cm), which was statistically at par with R,S;
(15 days rest + water soaking for 15 days with punching) and
R31S4 (30 days rest + soaking of seed nut in 10000 ppm solution
of thiourea for 24 hours after punching on seed nut). Treatment
combination R3S, (30 days rest + water soaking for 15 days
without punching) gave minimum (100.60 cm) height of seedling,
and it was on same bar with R3S;, R3S, RyS, and R4S,
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Table-4.3.4: Interaction effect of R x S at 360 DAS on height
of seedling

P Ha_l_ght of seedlingEm) at 360 DAS
R R, R,
~ S, 110.16 115.36 127.03
S, 125.66 166.60 100.60
S, 132.33 160.26 106.46
T S, 106.73 143.14 156.6
S.Em. + 6.05 ]
C.D:at 5% | 17.68 |
4.4 Number of leaves per seedling
4.4.1 Number of leaves per seedling at 120 DAS

The data regarding to the number of leaves per
seedling at 120 DAS affected by special treatments, resting
period and pre sowing treatments are presented in Table-4.4 and
graphically depicted in Fig. 4.

4.4.1.1 Effect of special treatments

There was significant difference in number of leaves
per seedling at 120 DAS. The treatment SP; (stalk end down
(invert) placement of coconut seed nut before sowing for 15 days)
was found better for producing maximum number of leaves per

seedling (2.66) as compared to 1.8 in SP;.

4.4.1.2 Effect of resting period

The data presented in Table-4.4 indicated that there
was no significant effect of different resting period on the number

of leaves per seedling at 120 DAS.
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Table: 4.4. Effect of time of invert placement of seed nut, resting period and
pre sowing treatments on number of leaves at 120, 180, 270 and

360 DAS.
e No. of leaves/seedling
Treatment 120 | 180 | 270 | 360
3 | DAS | DAS | DAS | DAS |

‘Special treatments (SP) _r‘

‘a0t before sowing for 10 days (wihoutanysest) | 120 | 293 | 400 | 468
o ot ot ek | g | 2 | a0 | 90
SEm.t B 0.8 | 0.23 | 0.11 | 0.19
¢.D. at SZ :['0.54 f NS 1 0.52 | 0.57
‘Resting Period (R) = '
—R1: Fre;ﬁust after harvesting _l 239 | 320 | 403 | 500
—Rz: 15 days rest 240 | 354 | 487 | 6.00
Ry: 30 da_v; rest B 227 | 342 | 418 | 4.88
SEm.t 0.08 | 0.12 | 0.06 | 0.09
¢.D. at 5;6 ! NS L NS 033 0.27 |
Pre sowing treatment (S)
'S,: control (without any treatment) [ 217 | 3.16 | 4.06 | 454
I S,: water soaking for 15 days without punching 233 | 3.11 | 420 | 532
'Sy water soaking for 15 days with punching 247 | 347 | a27 | 521
S ke Soeed AT 1OOW g s T | zs | 330 | 401 | 7
SEm.t 0.10 | 0.14 | 0.07 | 0.10
C.D. at 5% NS | 041 | 021 | 0.32
Interaction of RxS "':

S.Em.t 0.17 | 0.24 | 0.12 | 0.19
C.D. at 5% NS | NS | 0.36 | 0.55
CV.% - 113.01 [ 12.63 | 4.96 | 6.22
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4.4.1.3 Effect of pre sowing treatments

It is evident from the data presented in Table-4 4 that
application of pre sowing treatments had no significant influence
on leaves production at 120 DAS in coconut.

4.4.1.4 Interaction effect

An interaction was found non-significant for number of
leaves per seedling at 120 DAS.

4.4.2 Number of leaves per seedling at 180 DAS

The effect of different special treatments, resting
period and pre sowing treatments and their interactions on
number of leaves per seedlings at 180 DAS are presented in
Table-4.4 and graphically presented in Fig. 4.

4.4.2.1 Effect of special treatments

It is evident from the table 4.4 that the effect of both
the special treatments was found to be non significant with
respect to number of leaves per seedling at 180 DAS.

4.4.2.2 Effect of resting period

The number of leaves per seedling at 180 DAS was
found to be statistically non significant with respect to different

resting period.
4.4.2.3 Effect of pre sowing treatments

The different pre sowing treatments tried during study
had significantly influenced the number of leaves per seedling at
180 DAS (Table-4.4). Maximum number of |leaves per seedling
(3.80) was produced with the treatment of soaking of seed nut in
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10000 ppm solution of thiourea for 24 hours after punching on
seed nut (S4) which was at par with water soaking for 15 days
with punching (S;). Water soaking for 15 days without punching

(S2) gave least number of leaves per seedling (3.11), but it was
similar to S, (control without any treatment)

4.4.2.4 Interaction effect

The interaction effect between resting period and pre
sowing treatments with respect to number of leaves per seedling
at 180 DAS was found to be non-significant.

4.4.3 Number of leaves per seedling at 270 DAS

The data on number of leaves per seedling at 270 DAS
as influenced by special treatments, resting period and pre
sowing treatments are presented in Table-4.4 and graphically
presented in Fig. 4.

4.4.3.1 Effect of special treatments

At 270 DAS, SP, (stalk end down(invert) placement of
Coconut seed nut before sowing for 15 days) was found better
with respect to produce higher number of leaves per seedling
(4.93) as compared to SP, (4.00).

4.4.3.2 Effect of resting period

The data presented in Table-4.4 indicated that
different resting period was significantly influenced the number of
leaves in coconut seedling at 270 DAS. Maximum number of
leaves per seedling (4.87) was produced with 15 days rest (R32).
When seed nut sown fresh (R;) gave least number of |leaves per
seedling (4.03), which was at par with R; (30 days rest).
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4.4.3.3 Effect of pre sowing treatments

It is seen from Table-4.4 the soaking of seed nut in
10000 ppm solution of thiourea for 24 hours after punching on
seed nut (S4) was also found superior to produce maximum
number of leaves per plant (4.91) Whereas, significantly
minimum number of leaves per seedling (4.06) was observed in
control (S4) and it was statistically on same bar with S, and S;.

4.4.3.4 Interaction effectof R X S

it can be predicted from the table 4.4.1 that the
Interaction between resting periods and pre sowing treatments

with respect to number of leaves per seedling at 270 DAS was
found to be significant.

Table 4.4.1: Interaction effect of R x S on number of leaves
per seedling at 270 DAS

Number of leaves per seedling at 270 DAS
Treatment
R, R R;
S 3.73 4.66 3.80
S, 3.80 5.00 3.80
S 3.93 4.83 4.06
S, 4.66 5.00 5.06
S.Em. £ 0.12
C.D. at 5% 0.36

The maximum number of leaves per seedling (5.06)

was observed in treatment combination R3S, (30 days rest +

soaking of seed nut in 10000 ppm solution of thiourea for 24



hours after punching on seed nut), which was at par with R,S,,
R2S3; and R2S4. The treatment combination R;S, (fresh + control
without any treatment) had least number of leaves per seedling
(2.73), which was at par with R;S,, RS3, R3S, and R4S,.

4.4.4 Number of leaves per seedling at 360 DAS

The data pertaining to number of leaves per seedling
at 360 DAS as influenced by different special treatment, resting

period and pre sowing treatments and their interaction are
presented in Table-4.4 and graphically presented in Fig. 4.

4.4.4.1 Effect of special treatments

After 360 DAS, there was also similar trend in
increasing the number of leaves per seedling. Stalk end down
(invert) placement of coconut seed nut before sowing for 15 days
(SP,) was found superior with higher number of leaves per
seedling (5.9) as compared to SP, (4.6).

4.4.4.2 Effect of resting period

The data as shown in Table-4.4 indicated that, there
was increased in number of ieaves per plant, but trend remain
same as noted at 270 DAS. Fifteen days resting period had
maximum number of leaves per piant (6.0). While 30 days resting
period had least number of leaves per seedling (4.88), but it was

at par with Ry
4.4.4.3 Effect of pre sowing treatments

The different pre sowing treatments also significantly
affected number of leaves per seedling at 360 DAS (Table-4.4).
Soaking of seed nut in 10000 ppm solution of thiourea for 24



hours after punching on seed nut (S4) produced maximum number
of leaves per seedling (6.11). While seed nut without any

treatment (S4) gave minimum values for leaves production (4.54).

4.4.4.4 Interaction effect

The interaction effect of resting periods and pre
sowing treatment combinations was found statistically significant
for number of leaves per seedling at 360 DAS (Table-4.4.2).
Treatment combination R,S, (15 days rest + 15 days water
soaking without punching) gave maximum number of leaves per
seedling (6.90). While minimum number of leaves was observed
in R3S, (30 days rest + control without any treatment), which was
at par with R;S,.

Table 4.4.2 Interaction effect of R x S on number of leaves
per seedling at 360 DAS

Number of leaves per seedling at 360 DAS
Treatment —

R; R, R,
Sq 4.73 TQO 4.00
B S; 4.56 6.90 4.46
i S; 4.83 g._éﬁ 4.93
S, 5.86 6.33 6:3

S-.Em, - 0.19
C.D. at 5% 0.55 )




Table: 4.5. Effect of time of invert placement of seed nut, resting period and
pre sowing treatments on girth at collar region of seedling at 120,

180, 270 and 360 DAS.

23

Zaaai B Girth at collar region
Treatment (in cm)
120 | 180 | 270 [ 360 |
B DAS | DAS | DAS | DAS
' Special treatments (SP)
"SP;: Stalk end down (invert) placement of coconut
seed nut before sowing for 10 days (withoutany | 443 | 602 | 926 | 1220
rest)
"SP,: Stalk end down (invert) placement of coconut
seed nut before sowing for 15 days (withoutany | 446 | 636 | 10.37 | 1426
rest) _ |
S.Em. & { 0.33 | 0.41 | 0.35 0.36
C.D. at 5% NS | NS | 100 | 1.04
CV. % - :
Resting Period (R)
R¢: Fresh just after harvesting 407 | 6.78 8.69 10.15
R2. 15 days rest 954 | 768 | 10.25 | 13.02
Ry: 30 days rest 432 | 751 | 919 | 10.87
S.Em. & 0.16 | 0.22 0.18 0.18
C.D. at 5% B 047 | 064 { 053 | 0.52
Pre sowing treatment (S)
S1: Control( without any treatment) 430 | 673 | 880 | 10.78
S, Water soaking for 15 days without punching 444 | 747 | 948 | 11.78
S3: Water soaking for 15 days with punching 473 | 739 | 9.08 | 10.68
Ss. S'u_aking of seed nut in 10000 pprr_1 solution of 510 800! 1014 | 12.14
thiourea for 24 hours after punching on seed nut
S.Em. t 019 [ 0.25 | 0.21 | o0.21
C.D. at 5% 0.54 | 0.74 | 0.62 0.60
Interaction of RxS
S.Em.t B 033 [ 044 | 036 |0.36
C.D.at5% - 095 | 1.29 | 1.07 [1.04
CV.% 12.48 | 10.48 | 6.80 | 5.47




Fig-5 Effect of time of invert placement of seed nut, resting period and pre sowing
treatments on girth at collar region of seedling in 120, 180, 270 and 360 DAS
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4.5 Girth at collar region (cm)

4.5.1 Girth at collar region at 120 DAS

The data related to effect of special treatments. resting
periods and pre sowing treatments and their interactions on girth

at collar region of plant at 120 DAS are presented in Table-4.5
and depicted in Fig. 5.

4.5.1.1 Effect of special treatments

Data presented in Table-4.5 shows that the girth at
collar region was found to be non significant.

4.5.1.2 Effect of resting period

The girth at collar region of seedling at 120 DAS was
significantly affected by resting periods (Table-4.5). Maximum
girth at collar region (5.54 cm) was recorded in 15 days rest (R;).
While the seed nut sown fresh (R,) after harvesting gave least
girth at collar region (4.07 cm), and it was statistically on same
bar with Rj.

4.5.1.3 Effect of pre sowing treatments

From Table-4.5, it is evident that, pre sowing
treatments had a non significant effect on girth at collar region at

120 DAS.

4.5.1.4 Interaction effect

The data presented in Table- 4.5.1 indicated that the

interaction of RxS was found to be significant with respect to
girth at collar region of seedling on at 120 DAS. Maximum girth at
collar region (6.10 cm) was obtained under the treatment
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combination of R,S,. It was statistically on same bar with R,S,
and R;S, Treatment combination RiS4 (3.47 cm) had minimum

girth at collar region and it was on same bar with R;:Si3;, R4S,,
R3S, and RgSa.

Table-4.5.1: Interaction effect of R x S on girth at collar

region at 120 days after sowing

Girth at collar region(cm) a;120 DAS
Treatments [ S
R4 R R,
S, 3.47 4.83 4.60
| S, 4.10 5.60 | 3.63 |
S; r 4.20 6.10 3.90
Ss ] 4.53 5.64 5.10
S.Em. + ] 0.33 '
C.D. at 5% - 0.95
4.5.2 Girth at collar region at 180 DAS

The data on girth at collar region at 180 DAS as

influenced by special treatments, resting periods and pre sowing

treatments are presented in Table-4.5 and depicted in Fig. 5.

4.5.2.1

Effect of special treatments

The data presented in table 4.5 clearly indicated that

special treatments were not affected on girth at collar region at

180 DAS.
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4.5.2.2 Effect of resting period

It is evident from the data presented in Table-4.5 that
the girth at collar region per seedling in coconut at 180 DAS was
increased in all treatments. Girth at collar region was found
superior {(7.68 cm) with 15 days rest (R;) which was at par with
30 days rest (Rj). While lower value for girth at collar region
(6.78cm) was noted in the fresh just after harvesting (R,).

4.5.2.3 Effect of pre sowing treatments

The data in Table-4.5 shows that there was also
significant influence of pre sowing treatments on girth at coliar
region at 180 DAS. An increasing trend remains similar to
previous observation recorded at 120 DAS. Maximum girth at
collar region (8.0 cm) was obtained under S4, which was at par
with S; being 7.39 cm. While significantly least value for girth at
collar region (6.73 cm) was observed in S; and it was on same
bar with S,.

4.5.2.4 Interaction effect

The data presented in Table- 4.5.2 indicated that the
interaction of RxS was found to be significant with respect to
girth at collar region of seedling. Maximum girth at collar region
(8.63 cm) was obtained under the treatment combination of R,S.,.
it was statistically on same bar with RyS4, R283, R2S4, R3S+, R3S3
and R.S, Treatment combination RyS; (5.90 cm) had minimum

girth at coliar region.
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Table-4.5.2: Interaction effect of R x S on girth at collar

region at 180 days after sowing

Treatments Gjrth at collar rﬂg__ﬂ;n(cm) at 180 DAS
R, R, Ra
S, | 5.90 6.68 \r 7 63
_ 6.53 8.63 §.36 |
Ss '6.66 7 50 8 02
S, 8.03 7 94 8 05
S.Em. + B 0.44
C.D. at 5% - 1.29 B
4.5.3 Girth at collar region at 270 DAS |

The data regarding the girth at collar region at 270
DAS as affected by special treatments, resting periods and pre
sowing treatments are presented in Table-4.5 and depicted in
Fig. 5.

4.5.3.1 Effect of special treatments

The data presented in table 4.5 clearly indicated that
effect of special treatments was to be found statistically
significant with respect to girth at collar region at 270 DAS. The
maximum girth (10.37 cm) was noted in SP; as compared to SP;.

4.5.3.2 Effect of resting period

It is evident from the data presented in Table-4.5 that
the girth at collar region per seedling In coconut at 270 DAS was
increased in all treatments. Girth at collar region was found
superior (10.25 cm) with 15 days rest (R,). While lower value for
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girth at collar region (8.69 cm) was noted in the fresh just after
harvesting (R¢), which was on same bar with Ra.

4.5.3.3 Effect of pre sowing treatments

The data in Table-4.5 shows that there was also
significant influence of pre sowing treatments on girth at coliar
region at 270 DAS. Maximum girth at collar region (10.14 cm)
was obtained under S,. While significantly least value for girth at

coliar region (8.80 cm) was observed in S, and it was at par with
Sz and S;_:,.

4.5.3.4 Interaction effect

The data presented in Table- 4.5.3 indicated thét the
Interaction of RxS was found to be significant with respect to
girth at collar region of seedling.

Table-4.5.3: Interaction effect of R x S on girth at collar
region at 270 days after sowing

——— Girth at collar region(cm) at 270 DAS

R4 R R

S, 8.06 8.83 9.50

S, 8.20 11.80 8.46

S, 8.36 9.90 9.00

S, 10.13 10.50 9.80
S.Em. + 0.36
C.D. at 5% 1.07

The maximum girth at collar region (11.80 cm) was
obtained under the treatment combination of R,S,. Treatment
combination R:S, (8.06 cm) had minimum girth at coliar region.
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Treatment combination of R4S,, R4S, R,S;, R,S, and R3S4 were
statistically similar with R,S,.

4.5.4 Girth at collar region at 360 DAS

The effect of different special treatments, resting
periods and pre sowing treatments and their interactions on girth

at collar region at 360 DAS are presented in Table-4.5 and
depicted in Fig. 5.

4.5.4.1 Effect of special treatments

The data presented in table 4.5 clearly indicated that
effect of special treatments was to be found statistically

significant with respect to girth at collar region at 360 DAS. The
maximum girth (14.26 cm) was noted in SP, as compared to SP;.

4.5.4.2 Effect of resting period

It is evident from the data presented in Table-4.5 that
the girth at collar region per seedling in coconut at 360 DAS was
increased in all treatments. Girth at collar region was found
superior (12.16 cm) with 15 days rest (R,). While lower value for
girth at collar region (11.42 cm) was noted in the fresh just after
harvesting (R,) and it was at par with R;.

4.5.4.3 Effect of pre sowing treatments

The data in Table-4.5 shows that there was also
significant influence of pre sowing treatments on girth at collar
region at 360 DAS. Maximum girth at collar region (12.85 cm)
was obtained under S, (water soaking for 15 days without
punching) While significantly least value for girth at collar region

(10.78 cm) was observed in Si.
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4.5.4.4 Interaction effect

An interaction between RxS was found significant for
girth at collar region at 360 DAS and are presented in Table-
4.5.4. Maximum girth at collar region (15.93 cm) was obtained
under the treatment combination R.,S, (15 days rest + water
soaking for 15 days without punching).Treatment combination
R1S2 had minimum girth at collar region (9.46 cm) after 360 DAS
and it was on same with R4S, RyS; and R;S, and R;S;.

Table-4.5.4: Interaction effect of R x S on girth at collar
region at 360 days after sowing

- Girth at collar region (cm) at 360 DAS
Treatments —
R, | R, R,
S, 9.76 11.33 11.26
S, .46 15.93 9.96
S; 9.93 12.00 10.13
S, 11.46 12.83 12.13
S. Em. + 0.30
C.D.at5% | 0.89
4.6.1 Number of roots per seedling at uprooting at 270
DAS

The data pertaining to number of roots per plant at
uprooting as affected due to special treatments, resting periods
and pre sowing treatments were found significant and are
presented in Table-4.6 and depicted graphically in Fig. 6.



Table: 4.6. Effect of time of invert placement of seed nut, resting period and

pre sowing treatments on number of roots at 270 and 360 DAS.

—
No. of roots/seedling
Treatment 270 360
_ DAS DAS
Special treatments (SP)
SP;: Stalk end down (invert) placement of coconut
seed nut before sowing for 10 days (without any 9.00 11.33
rest)
SP,: Stalk end down (inver’?) placement of coconut
seed nut before sowing for 15 days (without any 15.66 17 .66
re_gt)
S.Em. & 0.90 1.12
C.D. at 5% | 258 | 322
Resting Period (R)
R:: Fresh just after harvesting 10.87 13.08
R,: 15 days rest B 9.54 14.63
Rs: 30 days rest 8.87 13.58
S.Em. & ) B 0.44 0.56
C.D. at 5% 1.30 NS
Pre sowing treatment (S)
S4: Control (without any treatment) 8.94 12.70
S,: Water soaking for 15 d;y_s without punching - 9.88 13.44
S.: Water soaking for 15 days with punching 11.20 15.22
Ss So_aking of seed nut in 10000 ppm solution of 902 13.70
thiourea for 24 hours after punching on seed nut
S.Em. % 0.51 0.65
C.D. at 5% 1.51 NS
Interaction of RxS
S.Em.t [ o.89 1.12
C.D.at5% - ]l NS NS
CV.% o 15.90 14.20
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Fig-6 Effect of time of invert placement of seed nut, resting period and pre sowing
treatments on number of roots at 270 and 360 DAS
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Plate-VI : Effect of special treatments on number of roots at 270 DAS



62-

4.6.1.1 Effect of special treatments

From the Table-4.6 it can be said that number of roots
per plant differ significantly due to special treatments. Stalk end
down (invert) placement of coconut seed nut before sowing for 15
days (SP>). gave maximum number of roots per seedling (15.66)
as compared to 9.00 in Stalk end down (invert) placement of
coconut seed nut before sowing for 10 days (SP,).

4.6.1.2 Effect of resting period

Number of roots per seedling was influenced
significantly due to different resting period. Maximum number of
roots per seedling (10.87) was obtained with fresh just after
harvesting (R4,). However 30 days rest (R3) produce lowest
number of roots per seedling (8.87) at the uprooting of 270 DAS
and it was at par with R,

4.6.1.3 Effect of pre sowing treatments

Table-4.6 indicated that maximum number of roots per
seedling was noted with water soaking for 15 days with punching
(S3) treatment, which produced 11.20 roots per seedling which
was at par with water soaking for 15 days without punching
(S,).Whereas control without any treatment (S,) was noted
minimum values for root production per seedling (8.94), but this

treatment was at par with S, and Sa.
4.6.1.4 Interaction effect

An interaction effect between RxS was found to be non
significant with respect to number of roots per seedling at 270
DAS.
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4.6.2.2 Number of roots per seedling at uprooting at 360
DAS

4.6.2.1 Effect of special treatments

From the Table-4.6 it can be said that number of roots
per seedling was influenced significantly due to special
treatments, stalk end down (invert) placement of coconut seed

nut before sowing for 15 days (SP,) gave maximum number of
roots per seedling (17.66) as compared to 11.33 in stalk end

down (invert) placement of coconut seed nut before sowing for 10
days (SP,).

4.6.2.2 Effect of resting period
It was evident from table 4.6 that the effect of resting

period with respect to number of roots per seedling of coconut
was found to be non significant at 360 DAS at uprooting.

46.2.3 Effect of pre sowing treatments
Table-4.6 indicated that, effect of resting periods were

found to be non significant with respect to number of roots per
seedling at 360 days after sowing at uprooting.
4.6.1.4 Interaction effect

All interaction effects were found to be non significant
with respect to number of roots per seedling at 360 DAS at
uprooting.
4.7 Root length of seedling at uprooting (cm)

The data on effect of special treatments, resting period

and pre sowing treatments on length of roots per plant are

presented in Table-4.7 and depicted in Fig.7.



Table: 4.7. Effect of time of invert placement of seed nut, resting period and
pre sowing treatments on root length of seedling at uprooting in

270 and 360 days

R Root length of
seedling
Treatment { cm)
270 360
_ DAS DAS
Special treatments (SP)
SP4: Stalk end down (invert) placement of coconut
seed nut before sowing for 10 days (without any 27.00 42.66
rest)
SP,: Stalk end down (invert) placement of coconut |
seed nut before sowing for 15 days (without any 34.33 45.33
rest)
S.Em. % 3.21 6.01
C.D.at5% NS NS
Resting Period (R)
R¢: Fresh just after harvesting 32.77 52.91
| R2: 15 days rgst 36.63 59.55
Rj3: 30 days rest 41.08 5475
S.Em. & 1.60 3.18
C.D. at 5% 4.58 NS
Pre sowing treatment (S)
S,: Control( without any treatment) @g.?ﬁ 59.95
S, Water saaEi_rTQ for 15 days without punching 38.33 57.11
S3. Water soaking for 15 days with punching 1 37.43 58.77
S4. Soaking of seed nut in 10000 ppm solution of 18 78 47 11
thiourea for 24 hours after punching on seed nut '
SEm.t 1.85 3.67
[C.D.at5% NS NS
Interaction of RxS
SEm.t — 3.21 6.30
C.D. at5% '7 NS NS
CV.% 15.45 19.80
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4.7.1 Root length of seedling at uprooting (cm) at 270
DAS

4.7.1.1 Effect of special treatments

Table-4.6 indicated that, effect of special treatments
were found to be non significant with respect to root length per
seedling at 270 days after sowing at uprooting.

4.7.1.2 Effect of resting period

It is seen from the Table-4.7 that root iength varied
significantly due to resting period. R; (30 days rest) had recorded
maximum length of roots per seedling (41.08 cm) as compared to
32.77 cm in R4 at the time of uprooting at 270 DAS.

4.7.1.3 Effect of pre sowing treatments

Table-4.6 indicated that, effect of pre sowing
treatments were found to be non significant with respect to root

length per seedling at 270 days after sowing at uprooting.
4.7.1.4. Interaction effect

All interaction effects were found to be non significant
with respect to root length of seedling at 270 DAS at uprooting.

4.7.2 Root length of seedling at uprooting (cm) at 360
DAS

4.7.2.1 Effect of special treatments

The data presented in table 4.7 clearly indicated that
the effect of special treatments was found to be non significant
with respect to root length at 360 DAS at uprooting.
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4.7.2.2 Effect of resting period

It was evident from table 4.7 that the effect of resting
period with respect to root length of coconut seedling was found
to be non significant at 360 DAS at uprooting.

4.6.2.3 Effect of pre sowing treatments

Table-4.7 indicated that, effect of resting periods were
found to be non significant with respect to root length per
seedling at 360 days after sowing at uprooting.

4.7.2.4 Interaction effect

All interaction effects were found to be non significant
with respect to root length per seedling at 360 DAS at uprooting.

4.8 Survival percentage of seedling at 360 DAS

The data pertaining to survival percentage of seedling
as influenced by special treatments, resting period and pre
sowing treatments are presented in Table-4.8 and graphically

HHlustrated in Fig.8.
4.8.1 Effect of special treatments

The data presented in Table-4.8 clearly indicated that
there was no significant effect on survival percentage of special

treatments at 360 DAS at uprooting.

4.8.2 Effect of resting period

With regards to resting period, the results were found
significant for survival of seedling (Table-4.8). Highest value for

survival of seedling was recorded under 15 days resting period
(R,) which gave 61.23 per cent survived seedlings. Whereas 30



pre sowing treatments on survival percentage

Table: 4. 8. Effect of time of invert placement of seed nut, resting period and

Survival
Special treatments (SP)
SP,: Stalk end down (invert) placement of coconut seed S
nut before sowing for 10 days (without any rest) (53.80)
SP2: Stalk end down (invert) placement of coconut seed 24.(10
nut before sowing for 15 days (without any rest) {5540
SEm.+ 4.64
C.D. at 5% . NS
Resting Period (R) ]
55.00
Rs: Fresh just after harvesting (47.89)
- T 76.50
Rz: 15 days rest (61.23)
o 30.33
Ri: 30 days rest (33.24)
S.Em. % 1.05
C.D. at 5% 3.07
Pre sowing treatment (S) _
49.77
S4: Control( without any treatment) (44.86)
o "52.44
S, Water soaking for 15 days without punching (46.57)
52.66
Si: Water soaking for 15 days with punching (46.73)
: T . . 60.88
S4. Soaking of seed nut in 10000 ppm solution of thiourea (51.65)
for 24 hours after punching on seed nut
[S.Em. = ‘ 1.21
C.D. at 5% _ . 3.54
Interaction of RxS
S.Em.t ) 2.10
C.D.at - 6.14
c.v. % 7.68

Note: Data in parenthesis indicates arc sin transformed value
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days resting period (R3) gave lowest values for survival of
seedling (33.24%).

4.8.3 Effect of pre sowing treatments

From Table-4.7, it is evident that, pre sowing
treatments had significant effect on survival percentage. The
maximum survived seedlings (51.65 %) were found in treatment
Ss(soaking of seed nut in 10000 ppm solution of thiourea for for
24 hours after punching on seed nut). The minimum survival
percentage was recorded in S; and it was at par with S, and S;.

4.8.4. Interaction effect
The interaction effect of resting period and pre sowing
treatment was found statistically significant. The maximum

survival percentage (64.93 %) was noted in treatment
combination R,S; which was at par with R,S,.

Table-4.8.1: Interaction effect of R x S on survival percentage

at 360 DAS B
Survival percentage
Treatments —
R1 R R;
49.33 66.67 33.33
™ (44.59) (54.76) (35.24)
52.00 78.67 5667
. (46.13) (62.59) (30.97)
53.33 82 22 67
- (46.89) (64.93) (28.34)
65.33 78.67 38.67
. (53.96) (62.59) (38.39)
S.Em. + 2.10 T
C.D. at 5% o 6.14

Note: Data in

parenthesis indicates arc sin transformed value
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The Minimum survival percentage (28.34 %) was
recorded in R3;S; treatment combination, which was statistically
similar to R3S;.



DISCUSSION
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V. DISCUSSION

With objective to improve germination and height of
coconut seedlings, special treatments comprising (Time of invert
placement of coconut seed nut), resting periods and pre sowing
treatments, were taken in the present experiment under South
Gujarat condition. The experiment was conducted in Complete
Randomized Design with Factorial concept consisting of fourteen
treatments (Two special + twelve combination of RxS) during the
vear 2010-2011 at Regional Horticultural Research Station,
Navsari Agricultural University, Navsari.

During the course of presenting the results of this
experiment in preceding chapter many significant variations
among the different treatments were reported. So, an attempt
has been made to discuss the findings of the present study in
terms of effect and cause of relationship in the light of available
evidences and relevant literature. The results, obtained In
response of these treatments, have been discussed in this
chapter under following headings.

5.1 Effect of special treatments

5.2 Effect of resting periods

5.3 Effect of pre sowing treatments
5.1 Effect of special treatments

The results of present investigation revealed that
stalk end down placement (invert) of coconut seed nut before
sowing for 15 days (without any rest) gave most promising

results by minimum days taken to germinate the first nut and
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increase germination percentage at 60 DAS as compared to
SPi. The superiority of stalk end down placement (invert) of
coconut seed nut before sowing for 15 days with respect to
earliness in germination and increase germination percentage at
60 days might be due to endosperm (nut water) would be in
contact with embryo and provide better stimulation for
germination which facilitate less time for germination than other
treatments. The results in response to different treatments given
are In conformity with horizontal planting obtained by Thomas
(1978), who reported horizontal sowing position of seed nut
offers earlier germination. He (2008) noted that if the nut water
Is less in the seed nut horizontal planting is advisable. Similar
trend were also seen by Chattopadhyay et al. (2004), Thampan,
(1981), Fremond et al. (1966), Gopalakrishnan (1969), Ambrose
(1951) and Menon and Pandalai(1958).

It is clearly indicated from the data that number of
leaves, girth at collar, and number of roots at 270 and 360 DAS
of seedling were maximum in stalk end down placement (invert)
of coconut seed nut before sowing for 15 days as compared to
stalk end down placement (invert) of coconut seed nut before
sowing for 10 days. The probable reason might be due to the
endosperm (nut water) remains close to embryo for longer time
in stalk end down placement of seed nut produced early and well
develop tap root which increased the number of roots, number of
leaves and girth at collar region of seedling, and thus ali the
character develop quality seedling production. Mandal (1998)
reported that early germinated seedling are significantly superior
to late germinated ones in respect of plant height and girth at
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collar. Early germinated nuts have faster rate of leaf production,
production of number of leaves and splitting of leaflets in the

nursery. These results are in conformity with horizontal planting
obtained by Thomas (1978) and Thampan, (1981).

5.2 Effect of resting periods

it is clear from the data that the seed nut sown 30
days rest after harvesting gave the most promising results by
minimum days required for germination, which was followed by
15 days rest and increase in germination percentage at 75 DAS
as compared to fresh sown nut. The superiority of 30 days rest
of seed nut after harvest with respect to minimum days required
for germination and increase in germinalion percentage as a
result of, the drying up of the husk which increases the rapid
entry of water or freshly harvested nuts may not have the stage
of ripeness and hence under normal condition, a storage period
of one month, prior to sowing in the nursery, is considered
useful to facilitate early and higher percentage of germination.
These results are also in conformity with those of Mandal,

(1998) in coconut.

It is clear from the data that height of seedling at 120
270 and 360 DAS was maximum in 15 days rest followed by 30
days rest after harvest. Number of leaves was maximum at 270
and 360 DAS in 15 days rest (R,) after harvesting. Girth of the
seedling at collar region was maximum in 15 days rest(R;)
followed by 30 days rest (Rj;)as compared to fresh sown(R,).
Number of roots at 270 DAS was also maximum in 15 days rest
(R,). Highest root length was recorded in 30 days rest (Ra).The
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results are also in conformity with Thomas et al (2008) in
coconut.

Fifteen days resting period significantly increased
survival percentage of coconut seedling due to resting period.

5.3 Effect of pre sowing treatments

The results of the present investigation revealed that
water soaking for 15 days with punching significantly gave the
most promising results by minimum days required for
germination and increased germination percentage as compared
to control (without any treatment). The superiority of this
treatment with respect to minimum days required for germination
and increase germination percentage might be due to cause for
softening of husk and leached out germination inhibitors present
In hard seed coat or might be due to softening of seed coat and
making it permeable to water. Similar results was noted by
Singh, et al.(2005) in Pongamia glabra. This might have
lessened the days taken to germination and increase
germination percentage. Hadas and Russor (1974) reported that
in general, the water soaking which enhances the germination of
nuts, may be due to the higher quantum of water intake required
for the initial imbibitions of water by a bigger nut like that
patmyrah and coconut. These results are in agreement with the
findings of Fremond and Brinin (1966), Srivastava (1873},
Yaklich and Orzolak (1977) and Harries (1981 b) in coconut,
Ghosh and Sen (1988) in ber, Ratan ef al. (1993) in Annona
squamosa, Shukla ef al. (2008) in Teminalia arjuna.

Crooker(1953) in Cassia angustifolia.

73
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The next best pre sowing treatment was soaking of
seed nut in 10000ppm solution of thiourea for 24 hours after
punching on seed nut with respect to earliness in germination
and increased germination percentage. An enhanced in
germination might be attributed to the stimulatory effect of

thiourea. Khandekar et al. (2007) revealed that the effect of pre
sowing treatment of thiourea (500 ppm) in nutmeg give the mean
maximum germination (88.88%), which was significantly superior
to the rest of the growth regulator treatments. Thiourea causes
maximum stimulation of germination if the seeds are treated for
the first 24 hours and then transferred to water (Mayer and
Poljakoff-mayer,1958a) in lettuce seeds. These resuits are in
agreement with the finding of Hore and Sen (1989)in ber, Patel
et al.(1996) in Khirnee, Rashmi et a/.(2007)in aonila, Butola et
al.(2007) and Centinbas and Koyuncu (2006) in cherry.

it is evident from the results that height of seedling,
girth at collar region, number of leaves and survival percentage
were significantly maximum in thiourea treated compared to
control without any pre sowing treatment and followed by
treatment of water soaking for 15 days with and without
punching. The increased height of seedling might be due
stimulatory effect of thiourea. In aonla, height of seedling, girth
may be possible due to stimulus of immediate cell progeny or
stem girth may be due to greater cell division and elongation of
stem portion (Rashmi et al., 2007). These results are in
consonance with the finding of Hore and Sen (1989) in ber and

Mayber and Mayer(1958) in lettuce.
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It is clear from the data that the water soaking for 15
days with punching gave maximum number of roots at 270 DAS

per seedling. Punching provided rapid and highest imbibitions,
resulting in increase more number of roots. Similar findings were
reported for Lupinus hawardii Mackay et al.,1995 and Shukla et
al. (2008) in arjuna who reported that heavily pinched seeds
resulted into significantly better germination which led to quicker
seedling development and establishment at initial stage which
facilitate proper and quicker height of seedling, significantly
better root length, root diameter and shoot dry weight.






VI. SUMMARY AND CONCLUSION

The present investigation entitled “Effect of resting
period and pre-sowing treatments on seed nut germination and

height of seedling of coconut (Cocos nucifera L.) cv. DxT” was

conducted at Regional Horticultural Research Station, Navsari
Agricultural University, Navsari during 2010-2011.

The experiment was laid out in Complete Randomized
Design with Factorial concept (FCRD) with three replications. In
all, there were fourteen treatment (twelve treatment combination
of RxS and two special treatment (SP,. stalk end down (invert)
placement of coconut seed nut before sowing for 10 days and
SP,: stalk end down (invert) placement of coconut seed nut
before sowing for 15 days)) repeated three times comprising of
three resting period (fresh: just after harvesting (R4), 15 days
rest (R,) and 30 days rest {(R3)), four pre sowing treatments
(control: without any treatment (S;), water soaking for 15 days
without punching (S,), water soaking for 15 days with punching
(S3) and soaking of seed nut in 10000 ppm solution of thiourea
for 24 hours after punching on seed nut (S,)). The observations
on number of days taken to germination of seed nut,
germination percentage, height of seedling, number of leaves
per seedling, girth at collar region of seedling, number of roots,

root length and survival percentage were recorded.

The results presented and discussed in previous

chapters are summarized as under.

1. Regarding special treatments, SPa( stalk end down (invert)
placement of coconut seed nut before sowing for 15 days)

/6



was found better for earliness in germination of seed nut.
Whereas in resting period, R3 (30 days rest) rank first for
earliness in germination of seed nut over R, (15 days rest)
and Ry (fresh just after harvesting).Among different pre-
sowing treatments tried, water soaking for 15 days with
punching (S3) was found superior with respect to earliness
in germination followed by soaking of seed nut in 10000

ppm solution of thiourea for 24 hours after punching on
seed nut (S,).

Germination percentage of coconut seed nut was maximum
under SP,( stalk end down (invert) placement of coconut
seed nut before sowing for 15 days) in special treatments,
R, (15 days rest) in resting period and S; (water soaking

for 15 days with punching) in pre sowing treatments in
present study.

Maximum height of seedling was noted under SP; (stalk end
down (invert) placement of coconut seed nut before sowing for 15 days),
R, (15 days rest) and S, (soaking of seed nut in 10000 ppm
solution of thiourea for 24 hours after punching on seed
nut). In pre sowing treatments second best treatment was

water soaking for 15 days with punching (S;)

Among different special treatments tried, SPy( stalk end
down (invert) placement of coconut seed nut before sowing
for 15 days) was found superior with respect to producing
higher number of leaves per seedling. While, in resting
period, maximum number of leaves per seedling was noted
in R, (15 days rest).Seed nut treated with soaking of seed
nut in 10000 ppm solution of thiourea for 24 hours after
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punching on seed nut (S,) produce maximum number of
leaves.

Regarding special treatments, SP, (stalk end down (invert)
placement of coconut seed nut before sowing for 15 days)
had higher value for girth at collar region. Whereas in
resting period, maximum girth at collar region was
registered in R, (15 day rest).Maximum girth at collar
region was observed under soaking of seed nut in 10000

ppm solution of thiourea for 24 hours after punching on
seed nut (S,).

Maximum number of roots per seedling in coconut was
noted under SP, (stalk end down (invert) placement of
coconut seed nut before sowing for 15 days). Whereas in
resting period, R, (15 day rest) produce maximum roots per
plant. Seed nut treated with water soaking for 15 days with

punching (S3) had maximum roots per seedling.

Root length of coconut seedling was highest under R3 (30

days rest).

Survival percentage at the time of uprooting of coconut
seedling was highest in similar treatments i.e. SP; (stalk
end down (invert) placement of coconut seed nut before
sowing for 15 days), R, (15 days rest) and water soaking

for 15 days with punching (S3).

Regarding the interaction effect between resting period and
pre sowing treatment (RxS), fifteen days rest with water
soaking for 15 days with punching (R2S3) proved to be best

with respect to minimum days taken 1o germination,
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germination percentage at 75 and 90 days, height of

seedling, girth at collar region and survival percentage at
uprooting.

Conclusion

On the basis of experimental result it can be
concluded that fifteen days resting period with water soaking for
15 days with punching, was found most effective for earliness in
germination, increase germination percentage, height of
seedling, girth at collar region, and survival percentage of
seedling.
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Appendix -I: District- wise area and production of coconut in Gujarat (Year

2008-2009).
District Area (hetares) | Production (‘000" nuts)
Ahmedabad 3 15
Amreli 137 1096
Anand 65 487
Banaskantha 10 55
Bharuch 38 266
Bhavnagar 3800 37240
Jamnagar 405 3058
Junagadh 6540 71940
Kheda 8 48
Kutch 862 6034
Narmada 2 14
Navsari 345 2415
Patan 5 43
Porbadar 595 4343
Rajkot 12 120
Surat 133 998
Surendranagar 5 52
Tapi 33 247
Vadodara 170 850
Valsad 2810 28100
Total 15978 157421

Source: Directorate of Horticulture (Coconut), Gujarat State.




Appendix-11: State-wise area and production of India (2008-09)

' States/Union

Area Production Prnducli—ﬁy
territories 5000‘ hectares) | (Million nuts) | (Nuts/ha) -|
Andhra Pradesh 104.00 970.00 9327

" Assam 18.80 147.10 7824
'Goa 25.61 128.18 5005
"Gujarat 15.98 157.42 9851
Emataka | 419.00 2176.00 | 5193
Kerala ~ 787.77 I 5802.00 7365
Maharashtra 21.00 175.10 8338
‘Nagaland 0.92 0.55 598
Orissa ~51.00 ~275.80 5408
| Tamil Nadu ~389.60 5365.00 13771
Tripura I 5.80 "11.40 ; 1966
West Bengal | 28.60 "355.50 12430
A & N Island 21.69 82.00 3781
Lakshadweep 2,70 53.00 19630
Pondicherry | ~2.10 30.70 14619

Source: Directorate of economics & statistics, Ministry of Agritnltur::, Govt.

of India.



T

Appendix-I1I : Meteorological data during the experimental period (Jan. 2010- Feb.

2011)
Month Average temperature Relative humidity % | Rainfall
("¢) (mm)
Maximum | Minimum | Morning | Evening
January-2010 30.7 15.7 70.4 37.3 0.0
February-2010 28.0 13.9 69.8 31.5 0.0
March-2010 35.1 19.7 82.7 34.3 0.0
April-2010 33.2 22.2 85.1 53.1 0.0
May-2010 36.2 27.0 89.0 61.6 0.0
June- 2010 32.7 26.8 90.7 739 9.0
July-2010 29.7 25.5 94.5 85.2 17.6
August -2010 29.7 25.5 94.0 82.2 140.5
September-2010 30.8 24.6 94.7 71.7 134.0
October-2010 33.5 23.2 88.2 55.2 7.4
November-2010 31.5 21.8 89.2 59.0 5.
December-2010 29.0 13.6 80.7 37.5 0.0
January-2011 30.4 12.3 72.4 32.0 0.0
February-2011 323 14.6 78.2 34.5 0.0

Source: Agricultural Meteorological Observatory, Agricultural Experimental Station

Navsari Agricultural University.
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