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Abstract

A nursery experiment was conducted in‘17 indigenous arecanut accessions to study: the extent of variation for seedling
traits and also chlorophyll and phenolic content during the two years 2004-05 and 2005-06 at CPCRI Regional
Station, Vittal. Accessions varied significantly for the germination percent, days taken for first emergence, days taken for
completion of germination, seedling height, seedling girth, leaf production, total chlorophyll and phenolic content.
Among the accessions, Cal-17, Cal-1 and Cal-2 showed early and higher germination while it was delayed in Cal-6 and
SCR DTC-92. Superiority for seedling traits was observed in accessions Cal-32, Cal-2, Cal-10, Cal-35 and SCRDTC-
18. Highest growth increment between sixth and twelfth month period was noticed in Cal-2 followed by Cal-35 and
SCRDTC-18. The highest content of chlorophyll was observed in six month old seedlings of accession Cal-33 followed
by Cal-17 and SCRDTC-92. Accession Cal-10 showed maximum total phenolics followed by Cal-4 and Cal-1. The
seedling height had significant positive correlation with number of leaves. The seedling girth was positively correlated
with leaves/seeddling and negatively correlated with leaf length.
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Introduction

The breeding system of arecanut crop, its perennial
habit and long juvenile phase constitute the chief barriers
for crop improvement. In arecanut, mother palm, seed
nut and seedling selection procedures are the major
factors that influence crop improvement mainly for yield
components (Bavappa and Nair, 1982). Considerable
increase in yield of the plantation could be achieved by
judicious selection of seedlings at the time of planting as
well as in subsequent stages (Bavappa, 1970). Variability
in respect of nursery traits, vegetative and nut components
in indigenous arecanut accessions has been reported
(Ananda, 2001). In coconut, leaf polyphenols has been
used as one of the biochemical traits for characterization
of genotypes (Ratnambal et al., 1995) while in arecanut
no such studies have been carried out so far. With this
perspective, an attempt was made to study the extent
of variation for nursery traits such as germination,
seedling characters and also chlorophyll and total
phenolic content in arecanut accessions collected from
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the Andaman and Nicobar group of Islands and also
assess the nature and magnitude of association between
different nursery traits.

Materials and Methods

The study was undertaken at Central Plantation
Crops Research Institute, Regional Station, Vittal
Karnataka, during the two consecutive years 2005 and
2006 in 17 indigenous (Andaman and Nicobar collections)
arecanut accessions along with check SK local cultivar.
Samples of 150 seednuts from each accession was
collected and sown in the nursery in three replications of
fifty nuts each. Recording of germination was done daily
from the first emergence and till its completion. The seedling .
characters such as seedling height (cm), girth at collar
region (cm), number of leaves/seedling, leaf length (cm),
breadth of leaf (cm) and split leaves/seedling (%) were
recorded in six and twelve month old seedlings. Fresh
leaf sample (0.5g) from twenty five seedlings/accession :
was used for the estimation of total phenols by Folin-
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Ciocalteu Reagent (Bray et al., 1954). Similarly 1.0g of
fresh leaf sample was taken for estimation of chlorophyll.
To establish the relationship between the different
nursery and biochemical traits, correlation coefficients
were worked out. Statistical analysis was carried out using
methods suggested by Panse and Sukhatme (1961).

Results and Discussion

Accessions showed significant variations for
nursery characters (Table 1). Among the accessions cent
percent germination was noticed in Cal-7 followed by
Cal-17 (98.20%), Cal-1 (98.18%) and Cal-32 (98%) while
lowest (78.57%) germination was observed in Cal-21.
However, the check SK Local recorded 92.35 per cent
germination. The days required for first emergence of

Table 1. Mean germination in indigenous arecanut accessions

seednuts start to germinate at 35 days and complete at
104 days after sowing (Bhat, 1956, Murthy and Pillai,
1982). Bavappa (1972) reported germination period of
41 days.

Among the accessions, significant differences
were observed for seedling characters at six month of
growth (Table 2). The height of seedlings varied from
24.40cm to 69.10cm with a mean of 42.70cm among
the accessions. Accession Cal-32 showed maximum
seedling height of 54.08cm followed by Cal-2 (47.91),
SCRDTC-18 (47.17), Cal-6 (45.25) and Cal-17 (43.53)
while accession Cal-5 recorded minimum of 38.50cm.
The indigenous accessions showed higher values
compared to the local cultivar of South Kanara
(38.00cm).

Accession Weight of % No. of days No. of days
seed nut (g) germination taken for taken for completion
emergence of germination
Cal-1 37.15 98.18 35 81
Cal-2 41.50 94.54 35 89
Cal-4 37.14 88.00 45 83
Cal-5 35.10 90.00 48 89
Cal-6 32.60 . 9523 52 104
Cal-7 33.80 100.00 40 84
Cal-10 35.65 70.90 52 97
Cal-17 38.54 98.20 36 81
Cal-21 31.96 81.57 43 97
Cal-27 19.08 83.60 4] 93
Cal-29 35.20 96.00 43 97
Cal-32 33.80 78.00 46 91
Cal-33 40.06 96.36 36 95
Cal-35 36.87 90.00 3 87
SCRDTC-18 37.30 88.50 37 97
SCRDTC-43 3259 90.00 44 98
SCRDTC-92 32.60 90.67 52 103
S.K. Local (check) 35.40 92.35 4] 97
Grand Mean 34.79 90.10 42.39 93.06
CD (P=0.05) 3.96 7.62 4.16 708

plumule ranged from 35 (Cal-35) to 52 (Cal-10) days
with a mean of 42.39 days. Among the accessions
Cal-1, Cal-17, Cal-33 and SCRDTC-18 showed early
germination compared to other accessions. The number
of days required for completion of germination ranged
from 81 to 104 days with a mean of 93.06 days. Among
the accessions, Cal-1, Cal-17 and Cal-4 showed early
germination. Earlier workers have reported that arecanut
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Girth at collar region of the seedling ranged between
0.51cm to 0.89cm with a mean of 0.63cm. Accession Cal-
32 recorded maximum and Cal-5 minimum collar girth
among the accessions studied. However, accessions Cal-
2(0.82), Cal-7 (0.74), Cal-27 (0.65) and Cal-1 and Cal-10
(0.64) had desirable girth at the six month. The SK Local
also showed desirable girth of 0.70cm when compared to
the other indigenous accessions.



Table 2. Morphological traits in six month old arecanut seedlings (sprouts)
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Accession Height (cm) Girth (cm) No. of leaves Leaf length (cm) Leafbreadth (em) % of seedlings showed
splitting
Mean Range Mean = Range Mean Range Mean Range Mean Range Mean Range
Cal-1 4147 31.2-52.0 0.64 0.35-0.70 268 23 22.23 13.0-30.5 3.9 24-39 1256  04.5-16.6
Cal-2 47.91 34.1-57.7 0382 0.41-0.76 374 23 22.80 12.1-31.2 413 3.0-5.6 09.80 023-115
Cal-4 42.03 30,1-59.3 0.6 0.51-0.94 3.00 24 21.62 12.5-28.4 417 2553 0450 02,6098
Cal-5 38.50 244-56.9 0.51 0.37-0.68 248 13 2240 122-29.7 n 27417 09.14  047-125
Cal-6 4525 31.2-575 0.61 0.57-1.11 2.69 35 21.72 15.3-34.1 421 2857 10.11 04.5-13.6
Cal-7 39.29 27.1-498 0.74 0.51-0.97 3.36 34 - 2086 16.1-27.2 392 3048 1222 08.6-145
Cal-10 39.96 283471 0.64 0.45-0.75 278 23 2076 09.1-27.1 348 1848 07.14  03.6-098
Cal-17 4353 31.4-538 0.54 0.27-0.66 2.66 13 23.14 16.6-32.1 313 2241 1633 09.9-18.7
Cal-21 38.56 30.0-52.0 0.56 0.30-0.70 2.70 24 23.00 14.0-30.1 323 2050 10.56  058-138
Cal-27 39.56 29.5-52.5 0.65 0.32-0.78 2.65 2:3 22.56 15.5-31.1 3.56 2257 05.90 024070
Cal-29 42.56 31.6-52.1 0.60 0.41-0.71 269 23 21.85 15.1-294 3.65 2053 1128 06.0-13.7
Cal-32 54.08 34.1-65.1 089 0.58-1.40 370 34 19.98 123254 392 28-5.6 1380  10.0-15.0
- Cal-33 42.95 304-53.1 0.63 041-0.74 274 23 22.01 12.1-26.1 420 25-5.6 1590 114-170
Cal-35 43.22 34.1-533 0.59 041071 2.80 23 24.12 16.7-29.8 379 2352 09.80  04.9-10.9
SCRDTC-18  47.17 31.5-59.2 057 0.41-0.74 247 13 26.94 154-39.1 436 3158 0426 01.6-0738
SCRDTC-43 4235 220-53.0 0.53 0.39-0.65 240 24 2456 16.0-33.0 386 2051 0530  02.0-060
SCRDTC-92 4157 26.7-54.6 052 0.41-0.67 239 1-3 22.05 15.1-30.6 379 28438 0623 0454075
S.K. Local 38.00 25.6-48.0 0.70 0.55-0.78 225 23 20.70 16.8-32.0 411 2550 06.12  04.0-07.0
GM 42.70%*  244-69.1 0.63**  0.30-1.40 2.78* 1-5 2241%%  09.1-39.1 384 1857 09.50  015-18.7

CD(P=0.05) 304 - 0.08 - 0.30 - 1.97 05t - 03.01 -

** Significant at 1 % level, * Significant at 5 % level

Wide variations were noticed for number leaves
per seedling during six months of growth which ranged
from 2.25 to 3.74 leaves per seedlings with a mean of
2.78. Accession Cal-2 produced maximum of 3.74 leaves
followed by Cal-32 (3.70), Cal-7 (3.36) and Cal-4 (3.00)
while accession SCRDTC-92 showed minimum leaves
(2.39) per seedling. Among the accessions, the leaf length
ranged between 19.98cm and 26.94cm with a mean of
22.4]1cm. The accession SCRDTC-18 had the maximum
leaf length of 26.94cm while minimum of 19.98cm was
noticed in accession Cal-32. Accession SCRDTC-18
showed maximum leaf breadth (4.36cm) while Cal-21
recorded the minimum (3.23cm). Among the accessions,
maximum of 16.33 per cent split leaves in seedlings was
observed in Cal-17 followed by Cal-33 (15.90%), Cal-32
(13.80%) and Cal-1 (12.56%) while 6.12% seedlings
showed leaf splitting in the check SK local.

Significant differences were observed for
morphological characters except for number of split
leaves per seedling in twelve month old seedlings
(Table 3). Among the 17 indigenous accessions, Cal-2
showed superiority for most of the characters by
recording 109.28cm seedling height, 1.62cm girth at collar
region, 4.50 leaves/seedling, 47.79cm leaf length and 3.92
% split leaves per seedling. All indigenous accessions
showed greater values for characters studied when
compared to the check SK local. The early germinated
seedlings of accessions Cal-35, SCRDTC-18, Cal-32 and
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Cal-33 were significantly more vigourous than the
seedling from late germinated nuts. Simillar trend was
observed in an earlier study by Bavappa et al.(1957).In
the present study, heavier nuts exhibited comparatively
better germination and produced seedlings with greater
vigour which confirms the findings of the earlier workers
(Bavappa and Abraham,1961).

Growth increment in seedlings between 6™ and
12 month period showed significant differences among
the accessions (Table 4). Higher growth increment in
terms of height was observed in accession Cal-2
(61.37cm) followed by Cal-35 (51.21c¢m) and SCRDTC-
18 (45.33cm) while higher increment in seedling girth
was noticed in SCRDTC-18 (1.02c¢m) and Cal-35
(0.97cm). Increment in leaf production was higher in
accessions SCRDTC-43 and SCRDTC-18. Accessions
Cal-10 and Cal-2 showed maximum increment in length
of leaf while more increment in leaf breadth was recorded
in Cal-29 and Cal 33 accessions.

Total chlorophyll and polyphenol content were
estimated in six month old seedlings (Table 5). Among
the accessions, maximum chlorophyll content was
recorded in accession Cal-33 (2.86mg/g) followed by
accession Cal-17 (2.74mg/g) and SCRDTC-92 (2.69mg/
g) while, accession, Cal-21 (2.01mg/g) showed minimum
chlorophyll content. The present results corroborates with
earlier studies (Rajesh and Ananda, 2005). Among the
accessions, the polyphenol content ranged from 1.14mg/g
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Table 3. Morphological traits in twelve month old arecanut seedlings

Accession Height (cm) Girth (cm) No. of leaves Leaflength (cm) Leafbreadth/(cm) Split leaves/seeding (%)

Mean Range Mean  Range Mean  Range Mean  Range Mean Range Mean Range
Cal-1 65.56 55.0-75.0 127 1.0-1.6 343 34 3566  29.0-430 53 40-70 271 2030
Cal-2 109.28  66.5-1595 162 1220 450 35 4779  32.0-65.0 523 2394 3.65 2.0-3.8
Cal-4 64.79 53.4-76.0 1.41 1.0-1.6 387 35 2926  23.0-375 4.56 3.0-6.5 k3] 2140
Cal-5 74.48 53.0-930 145 1.1-19 3.96 35 3332 240440 474 30-70 297 1.9-3.6
Cal-6 7243 52.5-894 1.46 1.1-1.9 379 35 3882 290440 446 2315 3.64 2540
Cal-7 72.30 52.0-91.5 1.35 1.0-1.9 404 25 3539 2904440 488 3.0-75 325 2040
Cal-10 70.58 48-79.0 1.53 12-1.8 3.65 3-5 4575  28.0470 457 3.0-6.5 2.69 20-3.6
Cal-17 66.37 55.0-81.0 132 1.1-1.6 407 25 3592 260485 475 23-6.7 355 2.6-4.2
Cal-21 71.56 56.50-86.0 136 1.0-1.5 400 2-5 3456 200410 450 20-60 323 2741
Cal-27 73.56 61.66-97.0 142 1.3-1.7 410 25 36.00  28.0-495 4.80 2.1-59 325 3.0-40
Cal-29 67.68 55.0-717.5 122 1.0-14 kY] 35 4046  305-50.0 543 3870 290 20-3.6
Cal-32 79.98 75.0-95.0 1.52 12-18 419 3-5 3831 31.5475 5.53 4182 345 2840
Cal-33 76.86 67.1-93.5 148 12-19 334 35 4273 320-555 5.85 3.049.1 30 2.0-40
Cal-35 94.43 69-124.0 1.56 12-2.0 385 35 4607  31.0-58.0 485 2490 2,61 2.0-35
SCRDTC-18  92.50 36.0-123 1.59 0.7-2.1 395 3-5 46.63  205-72.0 473 2.9-6.5 324 2545
SCRDTC-43  86.50 380-1120 136 0.5-2.0 400 35 36.56  20.0-68.5 450 30-70 3.00 2140
SCRDTC-92  56.74 43.0-69.0 118 1.0-1.4 3.66 35 3326 23.5470 3.96 3054 3.55 2545
S.K. Local 55.00 46.0-89.0 120 0.6-2.1 405 25 33.08  30.0-69.8 426 20-84 355 3.04.7
GM 75.03**  360-1590 141** 0721 388 25 3831%*  200-720 483* 2094 323 1.94.7
CD(P=005) 699 - 0.18 - 0.60 - 5719 - 094 - NS -
** Significant at 1 % level, * Significant at 5 % level

Table 4. Mean growth increment in arecanut seedlings between 6* and 12* month period

Accession Seedling Girth Number Leaflength Leafbreadth
height (cm) (cm) of leaves (cm) (cm)
Cal-1 24.09 0.63 0.75 13.43 142
Cal-2 61.37 0.80 0.76 2499 1.10
Cal-4 22.76 0.30 0.87 7.64 0.39
Cal-5 3598 0.94 1.48 10.92 1.03
Cal-6 27.18 085 1.10 17.10 0.25
Cal-7 33.01 0.61 0.68 14.53 0.96
Cal-10 30.62 0.89 0.87 25.05 1.09
Cal-17 22.84 0.78 141 12.78 1.62
Cal-21 33.00 0.80 1.30 11.56 1.27
Cal-27 34.00 0.77 145 13.44 1.24
Cal-29 25.12 0.62 0.73 18.61 1.78
Cal-32 25.90 0.63 049 . 18.33 1.61
Cal-33 3391 085 0.60 20.72 1.65
Cal-35 51.21 097 1.05 ‘ 21.95 1.06
SCRDTC-18 45.33 1.02 1.48 19.69 037
SCRDTC-43 44.15 083 1.60 12.00 0.64
SCRDTC-92 _ 15.17 0.66 127 1121 0.17
" $.K. Local 17.00 0.50 1.80 12.38 0.15

GM 32.37%* 0.78** 1.09* 15.9] ** 0.99 **
CD(P=0.05) 05.61 0.06 029 02.86 0.38

s*Sionificantat | % level, *Significantat 5% level

to 2.08mg/g with a mean of 1.54mg/g in six month old Cal-4 and Cal-1 showed higher content of total phenolics

seedlings. Accession Cal-10 recorded maximum total in six month old seedlings. Significant variations in
phenolics while Cal-7 showed minimum content among seedling leaf polyphenol content was reported earlier in
the indigenous accessions. However, accessions Cal-10, exotic arecanut accessions (Ananda and Rajesh, 2005).
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Table 5. Biochemical parameters in indigenous arecanut accessions

Accession Total Total
chlorophyli phenolics
(mg/g) (mg/g)
Cal-1 2.50 197 .
Cai-2 252 124
Cal-4 2.13 204
Cal-5 2.16 1.14
Cal-6 232 124
Cal-7 223 “1.14
Cal-10 252 2.08
Cal-17 2.74 1.56
Cal-21 201 1.63
Cal-27 232 1.60
Cal-29 237 1.59
Cal-32 244 141
Cal-33 2.86 1.52
Cal-35 257 1.50
SCRDTC-18 246 1.52
SCRDTC-43 2.68 147
SCRDTC-92 269 145
S.K. Local 252 1.60
GM 2.45%* ]1.54%*
CD (P=0.05) 0.23 027

** Significantat | % level

Accessions with higher content of polyphenols can be
used in quality improvement along with high yield and
such varieties will have more pharmaceutical/industrial
value.

In order to establish the relationship between the
traits, correlation coefficients were worked out among
the different parameters. Only leaves per seedling
showed significant positive correlation with seedling height
and seedling girth and leaf length had significant negative
correlation with seedling girth. The total seedling height
was positively correlated with girth (0.450), number of
leaves (0.504) and leaf breadth (0.360). Seedling girth
also showed positive correlation with leaf breadth and
percentage of split leaves but the correlation was non-
significant. It has been reported that seedling traits at
the time of planting significantly correlated with yield
during first year of bearing (Bavappa and Ramachander,
1967) and similarly, positive correlation of seednut weight
and seedling girth with yield has also been established
(Bhagavan et al., 1981). :

The present study indicated significant variation
for germination (%), days to first emergence, days to
completion of germination, seedling traits and biochemical
parameters. Among the accessions, Cal-17 and Cal-1
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showed early and higher germination while accessions
Cal-32, Cal-2, Cal-10, Cal-35 and SCRDTC-18 exhibited
superiority for seedling traits. It was observed that
seedlings from early and high initial germination were
significantly more vigorous than the seedlings from late/
delayed germination. Germination and vigour of seedlings
was also influenced by quality of seed in arecanut. These
findings can be utilized in selection of desirable parents
and future breeding of the crop.

References

Ananda, K.S. 2001. Evaluation of germplasm for yield traits in
arecanut (Areca catechu L.). Indian J. Plant. Genet. Resour.
14:261-265.

Bavappa, K.V.A. 1970. Mother palm selection in arecanut cultivation.
Indian Fmg. 20: 31.

Bavappa, K.V.A. and Abraham, K.J. 1961.Studies on yield of
arecanut palm. ArecanutJ. 12: 195-199.

Bavappa, K.V.A. and Nair, M.K. 1982. Cytogenetics of Areca
catechu L., A. triandra Roxb. and their F, hybrids (Palmae).
Genetica 49: 1-6.

Bavappa, K.V.A . Patel, G. L. and Bhat, K. S. 1957. Germination and
vigour of seedlings as influenced by quality of seed arecanut
(Areca catechu L.). Arecanut J. 8(2): 27-31.

Bavappa, K.V.A. and Ramachander, P.R. 1967. Improvement of
arecanut palm, Areca catechu L. Indian J. Genet. 27.
93-100.

Bhagavan, S., Bavappa, K.V.A., Ramachander, P.R., Nair, B.P.and
Ratnambal,M.J.1981. Impact of seednut selection on
heritability, genotypic and phenotypic correlations in
arecanut. pp. 206-210. In: Proc. PLACROSYM 1V, Indian
Society of Plantation Crops, Kasaragod.

Bhat, S.K. 1956. The influence of drying on the germination of seed
arecanuts. Madras Agri. J. 43: 4-8.

Bray, H. G. and Thorpe, W. V. 1954. Analysis of phenolic interest in
metabolism. pp: 27-32. In: Methods in Biochemical Analysis.
Vol.I: Interscience Pub. Inc. New York.

Murthy, K.N. and Pillai, R.S.N. 1982. Botany. pp. 11-49. In: The
Arecanut Palm. (Eds.) Bavappa, K.V.A., Nair, M.K. and
Prem Kumar, T. Central Plantation Crops Research Institute,
Kasaragod, Kerala.

Panse, V.G. and Sukhatme. 1961. Statistical Methods for Agricultural
Workers. Indian Council of Agricultural Research, New Delhi.

Rajesh, B. and Ananda, K. S. 2005. Variations in chlorophyll and
polyphenols in exotic arecanut (4reca catechu L.) accessions.
“Indian J. Plant Genet. Resour. 18(1): 118-120.

Ratnambal, M.J., Nair, M.K., Muralidharan,R., Kumaran, P.M..,
Rao, E.V.B.V. and Pillai, R.V. 1995. Coconut Descriptors
Pari-1. Central Plantation Crops Research Institute,
Kasaragod, Kerala.



