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» COnSUMEES alxkc - The present study was, therefore, initiated with a view to

eollgct gxhanstive and.critical infomation on the differsnt aspects of barren nut

. produgtion with special refetenge fo frequency of mc;denee and distribution and

nsabablsféyées of pmwtm Df}d!ﬁﬁfegt types of barten nuts.

MATERIALS AND METHOD

”I‘Wo ‘thousand fifty-six barre‘n frits frof’ the” bulk harvest of tire year 1958
and 265 ‘frém 19 predo‘minantly ‘barfen nut  producing trees of ‘this Research




Station collected during the different months of the year 1961 were classified into
the following five types, (Fig. 1):- '

(1) Shell cracked at the apex or stigmatic end - A
(2) Shell cracked at the base - B

“4(3) Barren nuts with liquid endosperm or paftial kernel and shell free
fromc_rac!;s—C - e et v '

4 Pigmy nut with thick reduced shell anduno eﬁdospéfm - D

(5) Rudimentary type. with a cayity in the husk just above the rudi-
meatary shell - E. ‘ : R .

The categories ‘A’,'B’ and ‘C’ were further classified according to the presence
or absence of endosperm and embryo. All vuts with kernel, irrespective of the
quantity present were considered as having ‘phttialkernel’. Nuts having defective
development due to external damages caused mostly by woodpeckers are
sometimes misclassified as barren nuts. ‘Such damaged nuts have been excluded

from the present study.

The distribution patters of fdiﬁ'erent’rtypiesﬁpf barren nuts was examined on
the basis of actdal figures and percentages. : o :

RESULTS - TR

Results of detailed investigation onthe frequency distribution and seasonal
variation in _the production of different types of barfén nuts are "presented in
Tables T and II.  Among the ‘five types of barren’ nuts described above, those
having their shell cracked either at thé apex (A) ot base (B) are more predominane
and account for 70 per cent of the total, while types “C’, ‘D*"and °E* account for
14, 4'and 12 per cent respettively. ~ From Table 11 it is furthet “evident that more
than 50 per cent of the barren nuts -produced "during October-February months
belong to the type ‘B’ while ‘A’ type barren huts are produced more in numbers

during March-July months. But for mild fluctuation, the proportion of type Ko
produced is the same for different months. Comparatively more nummbers.of type
‘D’ nuts are produced during September-November tnonths and type ‘E’ in
August. The proportion of rudimentary type of barren nuts is likely to be higher
if the unfertilised nuts which develop t6 a fair size and drop off later on were
also to be collected and classified. It is of particular interest that 91 per cent of
the barren nuts of thé-type ‘A’ is produced during March=July months and 78 per
cent of type ‘B’ during the five months of October-February..

Table III gives a fair indjcation. of ,the relation between the type of barren
nut and the extent of kernel formation in different, types. The percentage of

2



Fig. 1. Five distinct types of barren nuts.



nuts- having:partial kérmel in'types ‘B’ a8d“C” are 0.65and 0.61 respectively, while
1t is on]y 0. 18 ‘% m type ‘3&’ ‘ﬁ’ and ‘E’ types donot general]y contam kernel.

Embfyo development is very‘ ;are‘ rmbarren nuts A few instances are,
however, noticed in type *C* and very rirélyiin type: ‘D™ wherein the development
of the embryo ‘#nd surrouadmgvend‘osvberm at.the” micropilar -end of the nut is
quite normal. - The’ freigliéncy ‘of oéchrrence -of différent types of barren -nuts
having embryo i is sownr in Fable IV In the. present  investigation 3-out of 657
barren nuts:of type ‘A’ ram‘f 28 out ¢ “2%*01’ type ‘C’ and none of type ‘B’ had
embryo DRIt NN

The data eollect’ed on barren nuts produced in successive bunches of
certain high barren nut producing trees are tabulated in Table V. The obser-
vations indicate a strong tendency for the regular barren nut producing trees to
produce eithez ‘A’ or ‘B’:type only. The season of production of these two types
is also distinctly different... Type ‘A’ barren nuts are produced by one set of trees
during April to July months while type ‘B’ barren nuts. are produced by another
set of trees during the 4 months of November-February. The other three types are
produced at random and.yery rarely theyqa;e found produced by particular trees,

1scnssroz~l o

Barren nut prod' cti conuts has been attrlbuted by earlier workers to

various. causss like defectrve‘feruhzauon (Furtado,1924), and nutritional deficiency
‘and éxhaustion of the palm ue to excessive bearing of normal nuts (Gangolly
" and Nambiar, 1953) It would however, appear that a satisfactory explanation '
for'the phenomenon of barren nut producnon ‘can be had only by a correct
appreciatiotr of the nature of the' different’ types of “barted nuts since it is quite
probable that différént dhd entn‘dy unrelated sets of factors may be responsible
for the production” of drstmct types of barren nuts, as revealed from the facts
discussed below.- '

(1) Barren nuts with cracks in the shell — T ypes ‘A‘ and ‘B*

Among the ‘five types of barren nﬁfs ab0ve descnbed those havmg their
shell cracked at the apex ‘A’ ot base ‘B” are more common, accountmg for about
70 per cent of the total’ producnon of bar‘ren rmts As regards the presence of
partial kerriel and embryo much vanatrons are observed within and between the
two types ‘Whife embryo development is totalry absent in type ‘B’, it is rarely
found in type ‘A’. Thus none of 776 “B’ type nuts showed embryo development
while three out of 657 ‘A” type.nuts showed the presence of embryo. The deve-
lopment of the kernel on the other hand: is relatively more comition in both the
types; and " it-is rather frequent in’ type “B’; 65 per ‘cent of this type of nuts
showing- partial kernel fornration compared to 18 per centin type‘A’. The
complete 'absence” of kernel ‘in a majority (82 per cent) of ‘A’ type barren nuts
{Table-1IT) may probably be due té cracking of the sh=ll and favourable position




of the crack for the consequent draining away. of the liguid : endosperm, beforg
the kernel formation takes place..- Ia the type ‘B’ where the crackmg of the shell
is at the base, the formation of partlal kernel, in majority of cases, may be due to
the effect of oriesitation of the nuts on the bupches.  Thus, . if the-barred: nut of
the typé ‘A’ is.s0 orientated on, the:bunch that- the: stigmatic - end issowards.the
tpp, the ligquid .endosperm-is-not:compietely  deamed eﬂ', more than-bhalf the
Jiguid -endosperm is likely to be retained at the basal-half thereby facilitating the
kernel ‘apd embryo development at this end. The number of nuts with such
prichtatien i3 comparatively few. - Majority -of suts-have their stigmatic end
orientated downwards, and this fact probably explains the reason for . the
significantly higher proportion of nuts having no kernel formation in this type.

‘When the crack in the shellis at thre: base, the notmal pogitiow of thie nufb on the
buaches is more favourable fot the partial retention . of the liquid edddsperm: and
consequent development -of the .partial keragl at the stigmatic: end. . Complete
absence of embryo in this typeis- only. 1D be. expected; - for, swhatever be the
position of the nut the cratk at the rmr’a@pﬂz‘r md Boes mt}*&rmrt the deveiopa
ment of kernel or the embryc S Sl T T VRIS At :

Winle the presence or a‘bseﬁce of kEmcl and’ éintiryb in ‘the two types of
barren nuts can possibly be explained on the basis of the orientation of the nuts
and the relative position of the crack on the shell, the factors responsible for the
development of the crack 1tself are not ,.yet knowm It hqs been observed in the
present study (Tables 1, II ang V¥ that theré’ is a g ,,p‘ g téndenéy for certain trees
to produce consxstemly ‘sither "A” or ‘Bt p’é'of bar;er{g,puts " This may indicate
that the production of these types of barre;} ”pﬁ’,t%“rpay perﬁags be controlled
genetrcally ’I’har this may be so, is also sup Y ’by {,thﬂ observatron on one of
the progeriies” of. tree No.XI/7 belonging o, the variety Kappadam which
produced thg same type of | barren’ nuts as the seed, pangg; The pbservation that
the type ‘A’ nuts occur.mostly in April-July months, and type ‘B’ in November
~ February months, however, may indicate the possible influence of seasonal
factors also on types of barren suts produced.

LT oo PRSI W L
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(2) Barren nuts with normal shell *C’ _4and§piégmy D"

These two types account for about f5-2 ) c_r, ceni Df the total production
of barren nuts ‘Type ‘C’ is characterised by ;he devefopment of normal shell,
presepce of either liquid endosperm or pa,rual kernel and may occasronally
contain normal embryo. The frequency ef thts t;gpe of barm nuts with embryo
is, however, greater, than that of nuts wrth emb{yo in type ‘A’.. But the main
point of difference between types ‘A’ and ‘C’ iy the absence of the crack in the
shell for the latter. Also in this type, protuberances of integuments .ar¢ observed
in - plages —where 1here .is no kc.mel formation. The thickening of the
integuments is also characterlstrc of type ‘D’ which s.hows neither liquid endos-
perm nor kernel formatioa. Unlrke the ‘A’ and ‘B’ types above “described, the
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Fig. 2. Rudimentary type
of barren nuts (indicated by
arrow) in dwarf orange
palm. Note the reduced

= size and linear shape of the
barren nuts.

Fig. 3. Rudimentary types of barren nuts produced artificially by
prevention of pollination.







pwductmn of ‘C’.angd ‘D’;$ypos.is.not confined to any; particular set of trees but
is af.tapdom. ; I};ere is:also, ng pronounced seasonak variation in the frequency
of productiag of. these two.typgs., It is, however, likely that some genetical or
physiological factors may be tespgpsxhle for 1he: dasturhpnce in the metabghc
processes leadmg to the. ng;ma,l ﬂevelopment of the endosperm in these two

In the above fout types “of barren nuts the developm nt of the mesocarp and
enJocarp is apparently normaf‘but for the cracking of the endocarp (shell) in type
‘A’ and ‘B’ which sets.in only at a later stage of shell formation, i. e, "%y about
the sixth aonth. . The presence of . kerngl in: 4ypes ‘A’, ‘B’ and ‘C’ and the rare

oceurreace of embryo in types ‘A ~.and. ‘C’ ;ug;l hq_u;d egdosperm in type ‘C’
suggesl the. possnbnhty t,hat there  is. normal emjnzanon in thesg types and

. that . the degegeration of the endosperm is probably a post-fertilization

dxsturbance _The fact that all pases wherc there is develqpmenx of endosperm
atthemlcmpalar e.n.d showed tbe presence of embryo also, indicate that the
lnha.bxnon of embtyo develgpment i ,probably due to failure of en&osperm
development. . ,

(3) Rwdimentary.type of lmrrenynuts"E’

This type is more frequent m dwarf palms, espeq;ally in dwarf orange type

(F:g 2). and also in young ,palms of the tall varicty in,the early years of bearing.
This type is characterised by the rudimentary solid sheil and a cavity in the husk
just above the shell. The cavity is ﬁrst found to develop just above the rudimen-
tary endocarp in the very early stages ‘of nut development. This cavity often
extehds up, to the attachment reglon and interferes with proper supply of
' nutnents to the mesogatp. Dependi ng on ’the ‘extefit of damiage to the attach-
menz regxo,n, 1hé§e ‘puts méy fﬁ‘l off at different stages of ‘deveiopment
or s’uck on- -to the spx‘lce “The® deve}opmeﬂt and ‘'size of such
nuts are, however, Very iuch ' redicéd possibly due to lack of flow of
ﬁﬁtﬁents to fhe mesocarp. Sm‘ee fcrtihzanon is known to stimufate the growth
of maternal tlssue the Iack of develo ment of endocarp and m’tegumems in ‘this
type of Barren nuts may possibly - attri b’ﬁted ‘to defectlve fertilization and
consequent degeneratlon of the ovule . 'I'h tvthxs may be 50 has beett’ conﬁrmed

receptlve, and a few nuxs obtamed from these bagged mﬂorescences were all barren
wlth'rudnmentary shell and cavity in the husk (Fig. 3). Thus direct evidence as
factQts responsxble for barrenness is available only in the case of the
;(’ndlmema.ry types It cannot, however, be said that defective pollination alone
may be responsible for the production of this tvpe of barren puts. It has been
found in a progeny of Laccadive small with extraordinarily large number of female
flewers (Fig. ¢) especially 4n the first few inflorescences, that this type of barren
maits -obcwrred very frogquently.

$




It may be that this has been the resilt ‘of oveiermdmg of buttons-and
consequent fafture of pollination and | or defecthe‘ wtrient supply' in- some of
the developing buttons. Again, this type of* ‘fruts Has ‘Heén known to fesblt’fmm
diseased conditions. Cases “of ttees producitig: excliisively this- type of ‘tuts as
well as'those having sich nuts in some of the bunches' have also ‘Been observed.
It would thus appear that this type of barren nuts may be the result of (1) failuré
of pollination, (2).failure of normal fertilization and/or (3) defectxve megaspo-
rogengsis resulting . from genetlc and envuonmental l“actors such as dlSCaSC

condmons X }f U

' Almost all the other types of barren ﬁﬁts descnbed above (‘A’ ‘B‘ «C’ and
‘D’) belong to the posx-femhzatxon disturbanceé grotip unkike-the rudithentary’type
which is to be regarded asa ‘presfertilization ‘diSturbafice, - It is thiis possible that
in the former type$ some physxologxcal factorscoutrolled genetically or otherwise
may bé responsible for the disturbance “in the metabolic process resulting'in the
abnormal developments These factors apefating “at different’ stages of devélop-
ment may give expréssion to their effect in ‘differetit” ways dependmg upon the
particular metabolic process interfered thh D

It is thus clear that a scientific’ approdch’ o the problem of barren nut
production in coconuts with particular emphasis to the different types of barren
nuts and the factors responsible for the producnon of these, alone can be of
value in taclclmg tlns probﬁem aﬁd ameg at poss:ble methods of amehoratlon

) ‘%UMMAR)E ,

Deta;led studles on a large nu ber of barren nuts collected from the
cocoput palmsof the Central Coconut‘ReSearch tatxon, Kasaragod have made
it possible;to: classxfy them, mto five catcgones of wluch those types havmg their
shell cracked exthe; at, the apex, (A) Qr.}ggse (B} 4re more predo;mnant and the
season of pmducuon of these two types are also dlstmcﬂy dlﬁ'erent Type ‘A’
barren nuts age. produeed repeatedly by one ‘set of t ‘during. Apnl to July
months, while type ‘B barren’ nuts, are repeatedly prod uced by another set of
trees during November to February mo,nths The other ﬁn‘ee types (C,D and E)
are produced at random and very rarely ‘they are “found” ‘produced by particular
trees. Four categories of barren nuts (A, B, Cand D) show normal develop-
ment of all parts of the nut except kernel and embryo whlle the fifth (E) is a
much reduced rudimentary type. In ‘A’ and ‘B” types of barren nuts which are
found to occur to a greater extent and wlnc‘h are characterxsed by the presence
of cracks in the shell, kernel and embryo may’ or may not be present dependmg
upon the orlentatlon of the nuts in tlie bunch and the relatlve posmon ‘of the

crack on 1he shell

The complete or par'ual failure of endosperm formatlon in ‘A’ ‘B’ ‘C’ and
‘D’ types of barren nuts is, in all probability, the:result of:post-fertilization
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disturbance of the normal metabelic .process. controlled by either genetical
factors or otherwise. The factors operating at different stages of development
may give expression: to thé effect'in: different. ways Uepending upon the particular
metabolic process interfered with. In the case of rudimentary type of barren
suts(E) there is sufficient evidence: both ;direct and indirect to conclude that
some-pre-fertitiZation disturbance may be mvolved such as failure of poHination,
failute of normal fertﬂnzatxon and/or defective tegasporogenesis resultmg from
genetxcal or envnronmental factors. ]
. EAN T
i B - ) Acxnomnooaum& % -
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. TABLEI - O

Sub-classification of A, B and C types based on
presence or absence of kernel -

Number of nuts in which

Kernel absent Total~

T
. TIPeE Kernel present:
A 120 537 5 6sT
i B 505 2Tt 776,
. C 181 115 296

“TABLE 1V

Frequency of different types of barrem nuts having embryo

Number of nuts in whieh :
.. Totad
~ Embryo absent ) ’

.. Types_ e T
o o Embryo present

A 654 687
‘B - 776 - 796 -
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