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Introduction of desirable and economic varieties from different countries is an
accepted method in the improvement of crops. A few exotic cultivars of coconut from
Andamans, Laccadives, Java, Federation of Malay States, the Philippines, New Guinea,
Cochin-China, Thailand, Fiji and Straits Settlements were obtained and planted
at the Agricultural Research Station at Pilicode, Kerala. Later, their progenies were
planted at the Agricultural Research Station (the present Central Coconut Research
Station) at Kasaragod. The varieties and their progenies were studied for the yield
of nuts and the nut and copra characters (Narayana and John, 1949; Vasudevan
Pillai and Satyabalan, 1960; Ninan ef al., 1961; Ratnam and Satyabalan, 1964).
‘The fibre of coconut, which has considerable economic importance, received very
little attention in these studies. The quality of fibre depends to a considerable extent
on the maturity of the nut from which it is extracted. The fibre from immature or -
over-mature nuts is not suitable for extraction and cannot be commercially used.
Studies have indicated that the quality and quantity of fibre of 10- and 11-month-old
nuts of “West Coast Tall’ palms are good (John et al., 1948; Sayeed and Narayana,
1953 ; Marar, 1958). The present investigation was undertaken to make a comparative
study of the fibre from some of the cultivars growing at the Central Coconut Research -

- Station, Kasaragod, in relation to their nut characters and assess their performance
for copra and fibre outturn.
MATERIAL AND METHODS

Ten exotic cultivars, viz. ‘Philippines Ordinary’, ‘Straits Settlements Apricot’,
“Straits Settlements Green’, ‘Laccadive. Small’, ‘Andaman Dwarf’, ‘Laccadive
‘Ordinary’, ‘Cochin-China’, ‘Andaman Giant’, ‘Federated Malay States’ (‘F.M.S.%)
.and ‘New Guinea’, and four indigenous types, viz. the two tall types of “West Coast
Tall’ and ‘Kappadam’, the semi-tall ‘Gangabondam’s and the ‘Tall XDwarf’
‘hybrid maintained at the Central Coconut Research Station, Kasaragod, were studied
for their nut and fibre characters. Most of the palms of the exotic types studied are-
progenies of the direct introduction at the Agricultural Research Station, Pilicode.
As the nut and fibre characters may vary with different periods of maturity, nuts
that are 9, 10, 11 and 12 months old were selected from each cultivar for study. For
this, the date of opening of the spathes were noted and the maturity period of the
nuts was observed for 12 months. The nuts were collected on the particular date, .

*Present address: Central Tuber Crops Research Institute, Trivandrum.
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™7 counting the period from the date of opening of the spathes. Three bunches were
selected for each variety and, three nuts, one from each bunch, were collected represen-
ting each stage of maturity every month. The nuts obtained were studied for length,
girth, weight and volume of the fruit (unhusked nut) and husked nut, thickness of husk,
weight of shell, volume of water and the thickness of kernel. The weight of husk for
each cultivar was worked out from the data. The fibre from the husk was extracted.
by the method adopted by Menon (1942. The non-fibrous matter and the fibre dust
were removed and the fibre strands obtained were utilized for the study of fibre-
characters like length, diameter, specific gravity, and moisture percentage of fibre,
and the length and diameter of the ultimate fibre cells. The weight of the fibre was.
taken and the percentage of fibre in the husk was obtained. The length : diameter ratio-
of the fibre and of the ultimate fibre cells was worked out. The specific gravity of the:
different samples of fibre was determined by the method suggested by Menon (1942).
Fifty fibre strands from each nut, the completeness of which was ensured by the two-
tapering ends, were utilized for the measurement of length and diameter, and five
samples each having a small collection of strands selected at random were used for the
determination of specific gravity and moisture percentage. The study of component
fibre cells was made by macerating mature strands by prolonged boiling in concentra-
ted potassium hydroxide and staining in saffranin. Fifty fibre cells were used for the:
measurement of length and diameter. '

RESULTS AND DISCUSSION

The weight of fruit, thickness of husk, weight of husk, volume of water, thickness:
of kernel, weight of fibre and percentage of fibre in the husk were found to vary signi-
. ficantly between cultivars and between different stages of maturity (Table I). .
‘Kappadam’ was found to yield nuts of maximum size with an average weight of
3,320 g, and ‘Laccadive Small’ gave nuts of minimum size with a mean weight
of 1,073 g. 'A progressive decrease in the average weight of nuts was noticed after
ninth months, which may be owing to the corresponding decrease in the weight of’
husk and water content-of the nut. The outturn of husk was found to be high from
the cultivars which produced large-sized nuts. ‘Straits Settlements Apricot’
possessed the least amount of husk. Thickness of husk, though varied with the cultivar,
registered constant increase with the maturity period of the fruit. ‘Andaman Giant’,
‘Kappadam’ and ‘Cochin-China’ were found to have thick husks, while ‘Stra1ts.
Settlements Apricot’ had the thinnest husk. Husk and water content of the nut
varied significantly between cultivars, and registered a downward trend with the
advancement of maturity. The thickness of kernel was also found to vary significantly
between cultivars, and registered an increase with the maturity period. The weight
of fibre varied significantly with the cultivar, and was’ found to decrease with the
advancement of maturity. The outturn of fibre was high in the case of cultivars which
produce large-sized nuts. The percentage of fibre in the husk also varied significantly-
in the different cultivars studied and also with the different periods of maturity.
“Straits Settlements Apricot’, which has the lowest value for the weight of husk,
had the maximum fibre content. ‘The non-fibrous contents of the husk were mainly
responsible for the variation in the thickness of husk and fibre content in the husk.
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~

Fic. 1. A BuncH oF ‘Karpanam’,

Fi1G. 2. A BUNCH OF ‘LACCADIVE SMALL’.
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Fic. 3. A BUNCH OF ‘STRAITS SETTLEMENTS GREEN’.

Fic. 4. A BuncH oF ‘TALL X DWARF HYBRID.
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Ll Among the fibre characters of the cultivars studied, specific gravny of fibre and
diameter of ultimate fibre cells were found to vary sigaificantly between, culuvars and
between different periods of maturity (Table II). The length : diameter ratio of the °
-ultimate fibre cells also varied significantly between the cultivars. The specific grayity .
of the fibre gets reduced with the advancement of maturity of the nut, which is in
conformity with the observations of Menon (1942). The diameter of ultimate fibre
<ells also varied significantly among.the cultivars studied and registered an upward

. trend with the advancement of maturity of the nut. The length:diameter ratio of the
ultimate fibre cells also differed significantly with each cultivar and decreased with
the advancement of maturity.

Tasre 11. CHARACTERS OF THE FIBRE FOR WHICH BOTH CULTIVAR AND MATURITY

DIFFERENCES ARE SIGNIFICANT
Specific gravity of Diameter of ultimate’ L :D tatio of ultimate
- ) fibre : fibre cells (p) 'ﬁbre cells
- Cultivar | A ' ; SR
“Philippifies Ordinary’ 1925 - 1860 52.05
| 'Staits Seulements Apricot 1115 1938 5723
. ‘Stpits Settlements Green' - 1263 19-63 ' 49.08
.. ‘Laccadive Small’ . 1-290 19-15 61-20
© ‘AndamanDwar? . 1.200 20-00 © 8.9
E “Kappadam’ - 1-270 2085 © 5343
' “Raccadive Ordinary’ L 1-228 S 20-00 64-03
'~ “Cochin-China’ s 1-160 1800 61-30
“Tall x Dwarf’ hybrid - 1.278 17-50 6480
‘Andaman Gian? 1130 . 19-18 56-33
* “West Coast Tall’ | 1-203 2000 5208
‘Gangabondam’ - 1-145 o 17.50 61-78
| Federated Malay States’ 1-230 | 20-78 52:28
. ‘New Guinea’ , 200 1915 56+00
—SE — 0033 0-612 341
' ’ . 0-095 Y 9-829
12m | : 1-141 20-36 5282
Tmonths : 1200 - 19-89 5435
- 10months . b2s2 0 19-20 5813
9 months _' S 1 L 60-55
;o SE. , - o‘{_ms’ o . 0327 1-839
- ep "~ 0-081 B 5-254
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To determine the relationship between yield of copra and fibre content, and
the weight of the nut and weight of the- husk with fibre content, correlations were
worked out between these characters, as shown below. :

Characters Correlation Level of
‘ coefficient significance (%)
Yield of copra and fibre content per nut ' ~ 0-5146 .
Nut weight and fibre content per nut 0-8622 0-001
Husk weight and fibre content per nut ‘ 0-8420 0-001

The data indicate that there is no relationship between the yield of copra and
fibre content. On the other hand, nut weight and husk weight were found to be
highly correlated with fibre content. : :

- From the data in Table III it is evident that ‘Straits Settlements Green’, because

- of its high yield, large-sized nut, high copra content per nut and high fibre content, gave
the maximum outturn of copra as well as of fibre. ‘Laccadive Ordinary’, ‘Ganga-
bondam’, ‘Tall xDwarf’ hybrid, ‘Laccadive small’ and ‘Kappadam’ gave higher
outturn of copra only because of their high yield of nuts or high copra content per

" nut, whereas ‘Kappadam’, ‘West Coast Tall’, “Philippines Ordinary’, ‘Laccadive

Taste III. AVERAGE ANNUAL YIELD OF NUTS, MEAN COPRA CONTENT AND ANNUAL
OUTTURN OF COPRA AND FIBRE

Average yield of Mean copra con- Total outturn Total outturn

Cultivar - nuts (1951-60) tent per nut of copra per of fibre per
(® year (kg) - year (kg)
“Philippines Ordinary’ 840 - 2343 : 19-68 7-2
Straits Settlements Apricot”  69-2 17146 1188 - 38
‘Straits Settlements Green’ - 1384 227-5 31-49 13:1
‘Laccadive Small 1729 116-3 ~20-11 ¥
‘Andaman Dwarf’ 91-5 173-4 15-87 53
‘Kappadam’ - - 771 260-7 2.1 . 9.4
“Laccadive Ordinary’ 1324 918 25-33 66
" ¢Cochin-China’ : 64-8 245-9 15-93 53
“Tall x Dwarf® hybrid 1180 178-2 20-14 7.1
¢ Andaman Giant’ 70-2 Cam4es 12:24 46
‘West Coast Tall %8 1426 10-95 89
‘Gangabondam’ 102-8 240-2 2469 ‘ 6-9
“Federation of Malay States’ 78-1 194-7 15-21 61 {
‘New Guinea’ 52-8 262-3 13-85 4.9 i
3
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A
’ ‘JSmall’ and ‘Tall x Dwarf’ hybrid gave higher outturn of fibre because of their high
yield of nuts or high fibre content per nut. Among the different cultivars studied,
_ ‘Straits Settlements Green’, ‘Kappadam’, ‘Tall xDwarf’ hybrid and ‘Laccadive
Small’ can be considered as high-yielders in both copra and fibre.
The husk content gets considerably reduced in the -12-month-old nut, whereas
in the 9-month-old nut it is high. But it is not desirable to select 9-month-old nuts
as the percentage of fibre in the husk is low. Moreover, the coir produced from such
nuts is reported to be much inferior in quality. Husks from fully mature 12-month-
: old nuts are also not quite good, as the quality of their fibre is considered unsuitable
§ for coir making. Unnithan (1956) has reported that to obtain high-quality. fibre, the
! husk should neither be too tender nor too ripe and that dry husk yields brown fibre

which is hard and brittle and unsuitable for being spun into ropes. Hence, 10- or
11-month-old nuts should be preferred for fibre.

SUMMARY ‘

. A comparatwe study was made of certain characters of the fibre extracted from

! ten exotic and four indigenous cultivars of coconut in relation to some characters of

. the nut harvested at four different stages of maturity. The weight of the fruit (un-

husked nut), weight and thickness of the husk, weight and percentage of the fibre in

v the husk, and fibre characters like specific gravity, diameter and the length : diameter

i ratio of the ultimate fibre cells were found to vary significantly between varieties and

accordmg to the period of maturity. Nut weight and husk weight are highly correlated

; ‘Straits . Scttlem:.nts Green’, ‘Kappadam’, ‘Tall xDwarf’

lﬁgher outturn of both copra and fibre. For
- -11-month-old nuts were found to be better.
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