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During the course of extens ive investigations on cytology of embryo and 
r:ndosperm in coconuts, a very interes ting case of a haploid embryo was 
encountered in a \Vest Coast Tall palm growing in the Agricultural Experiment 
St,ltion attachecl to the Department of Botany, lCerala Universi ty, Trivandrum . 
The embryo in question came from a se t of embryos from a l1unch nxecl for 
dU'omosome stuclies and conformed to the size g radien t exhibited by the embryos 
in that bunch. 

Examination of dividing cells of this embryo from different slides showed 
lhe chromosome number to he 16 (Figs. I and 2). Dividing ce lls with no 
other chromosome numbers were met with in this embryo. Estimation of nuclear 
volume showed that the average volume of haploid nuclei was only about a 
third of that of the cliploid nuclei. A preparation shovving the usual diploid 
number of 211 = 32 from another embryo in the same bunch is shown in Fig. 3 
for comparison. In Fig. 4 is illustrated th e triplOid number of 48 chromosomes 
from an endosperm cell. 

The present report appears to be the first instance of a nut with a Single 
haploicl embryo being reported in the coconut palm with authentic evidence 
of chromosome numLers. WHITEHEAD ane! CHAP):,HN (1962) reported a cliploid­
haploid twin (seedling) in coconut, the haploid being the weaker member of 
the pair. They have not however given photographic evidence of chromosomes 
in support of their claim. 

Haploids are known to arise spontaneously and could be induced by delayed 
pollination, use of abortive pollen, cli stant hybric1isation, high and low tempera­
tures and radiation (X-ray treatment, use of isotopes) and chem icals ( MAGOON 

anel KHANNA 1963, KnvIBEH nnel RILEY 196:3). Th e origin of the haploid embryo 
we have studied is spontaneous and probably resulted from haploid partheno ­
genesis. The endosperm of th is nut was quite normal in appearance, but could 
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not b e studied cytologically as the discovery of the haploid embryo was acciden­
tal and the endosperm from this nut was not fixed for chromosome study. If it 
is a case of parthenogenetic developmen t of the egg celL it is possible that 
the endosperm is diploid (provided there is no triple fusion) to begin with 
unlike the triploid endosperm in normal COCO!1uts (ABIvl.HA:M 1963, ABRAHAM 
and MATHEW 196.3). It is perhaps likely that the occurrence of a high degree 
of endopolypl oidy in COCODut endosperm (ABRAllA);[ et (II. 1965) might serve to 
offset the disadvantage if any, arising from an initial diploid constitution of the 
endosperm. It is of interest in this connectioe that normal nuts devoid of 
embryos are not very uncommon as has been observed on examina tion of unger­
minated nuts in coconut nurseries (NrNA N, unpublished). Critical examination 
of such nuts has not indicated the presence of abortive embryos or any evidence 
of embryo abortion . It is possihle that such nuts result from fertilization followed 
by early abortion of the embryo. Study of chromosome constitution of the endo ­
sperm in nuts with haploid embryos and those without emblYos might throw 
further light on these aspects. 

If the origin of th e haploid embryo is due to haploid parthenogenesis, jt 
would mean that parthenogenetic development of embryos occur spontaneously 
tn coconuts and could also possibly he induced. SHAnMA and SAnKi\l~ (1956) stated 
that th e high percentage of pollen sterility il! coconuts stands against th e 
assumption that sexual reproduction becomes pffective tn the production of 
fruits, which are abundant in this species. They also suggesteJ that pollination 
in COCOlluts may provicle a stimulus for apomictic reproduction. NA~mIAH and 
SWAMINATHAN (1960) however pointed out that the above suggestion find s 
no support in the available results of breeding experiments on coconuts. Results 
of trial s on ind uction of haploidy, taken IIp by one of us (c. A. Ninan) are of 
interest in this connection. Pollination with irraclinted pollen subjected to 
50,000r (the LD-50 dose for coconut pollen determined by NA )"ffiIAn (1960) 
is 25,000r) gave up to 65 '){, setti ng of nuts compared to 14% in the controls 
when a good number of female flowers were removed before the others were 
pollinated. Fairly good seed se t has also been obtained when irradiatecl pollen 
subjected to 100,000r was used (see Table I). Moreover, the pollen used in the 
above trials did not germina te ill vitro and W,IS probably dead, due to the delay 
in transh ipm ent to Delhi and back, where irradi ation was clone. Similarly rare 
nut set was also ohtained in trials on interspeci6c hyhriclisation with C. australis 

Figs. 1-4 . - Ch romosome of Cocos nt/d f em L. All figures x '2.000. 

Fig. 1. - A cell h orn the haploid cmhryo showing 16 chromosomes. 

Fig. 2. - Another cell fro m the same emhryo with 16 chromosomes. 

Fig. ·S. - A cell fr om a dip loid cmbryo from the S;lnl ~ palm showing 32 ch romosomes. 

Fig. 4 . - An endosperm ·cell sh owing the triploid number of 48 chromosomes . 
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TABLE I 

Detans af pollenirra.dia /i.an and seed-setting in Cacanuts . 

Female parent 
No. of 

SI 
No. 

D os('.ge 
Variety 

No. of 
trees 

pollina ted 

Male parent 
(variety) 

female 
fl owers 

pollinated 

N o. 
nuts 

of 
se t 

Setting 
percentage 

1. 	 10.000r W . C. Tall :2 T al! x Dwarf 2:3 5 21.7 
(hyhrid) 

2. 15.0001' do. ·3 clo. 55 13 23.6 

0 
n 

. 25.000r do. 3 do. 66 4 6.0 

Philippine 
Kalnmbahim 

(Ta ll ) 1 W. C . T all 16 9 56.3 

Total 82 13 15.8 

4. 	 50 .000r W . C. Tall 1 W . C. Ta ll 57 0 0.0 

do. :3 Dwarf green 60 4 6 ..6 

S. 	 S. Green 
(Tall ) 1 do. 24 :2 8 .3 

TxD hybrid 1 w. C. Tall 23 15 °65.2 

Dwarf 	 orange 1 clo. 10 2 20.0 

T otal 174 2:3 l3.2 

5 . 	 100.0001' W. C. Tall 1 Dwarf green 8 1 l2.5 

do. 1 W. C. Tall 18 0 0.0 

Gangabondam 	 1 cia . 47 ry 
/ 14.8 

Tota l 73 8 10.9 

o Some of the female flowers from this hunch were removed as irradia ted pollell \vas 
not available for pollination. 

(n = 15) as pollen parent. Cytological examination of some of the seedlings 
obtained however showed that they were diploids with 2n = 32. It is possible 
that th ey arise as a result of pseudogarny followed by chromosome doubling 
in the egg cell, as has been reported in other plant species. While the present 
methods adopted in bagging the coconut inflorescence with close meshed muslin 
cannot be considered wholly effective in preventing en try of mongrel pollen, it 
appears from the above observations, coupled wi th the present Ending of haploid 
embryo that haploid parthenogenesis occur in coconu ts and could possibly be 
induced. In view of the importance of haploids in breeding and geneti cal 
investigations on the coconut palm (HARLAl'lD 1957), critical investigations on 
the above aspects are highly to be desired. 
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SUMMARY 
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haploid parthenogenesis OCCUI in coconuts and could possibly be induced. 



CARYOLOGIA, periodico edito dall'U niversita degh Studi di Firenze, con 
Direzione e Redazione presso l'Istituto Botanico della Facolta di Scienze, e de­
dicata alla pubblicazione di ricerche originali e, occasionaimente, soltanto dietro 
invito della Redazione, di Rassegne, su argomenti di citologia, di citosistematica 
e di genetic a in piante e animali. Ogni volume viene pubblicato annualmente 
suddiviso in quattro fascicoli e comprende circa 500-600 pagine. 

M,v.;OSCRITTI - Le memorie possono essere redatte in italiano, in £rancese 0 in 
inglese e devono essere corredate di un riassunto in lingua inglese. Esse devono essere 
presentate nella forma definitiva e dattiloscritte. II nome degli Autori citali nel testa 
deve e~sere seguito, fra parentesi, dall'anno in cui il lavoro citato e stato pubblicato. 
La bibliografia deve essere compilata sotto forma di lista in ordine alfabetlco. atte­
nendosi a questo schema: cognome dell'Autore citato, iniziale del nome, anna uj pub­
blicazione del lavoro, titolo nella lingua originale, titolo del periodico, indicazione del 
volume, pagina in cui il lavoro inizia e pagina in cui termina. 

Gli Auton sono responsabili del contenuto e dello stile delle loro memorie. 

!LLUSTRAZIONI - Nel preparare Ie figure e Ie tavole destinate alln pubblic3zione, 
gli Autori sono pregati di tener presenti Ie dimensioni della pagina stampata (mm 
125x 180). 

ESTRA"ITI - Gli Autori ricevono gratuitamente 50 estratti; possono otleneme un 
numero superiore a pagamento. 

ABBONAMENTI - 11 prezzo di abbonamento e di Lit. 4.800 al volume, comprese Ie 
spese postali. 

Le memorie, gli abbonamenti e la corrispondenza relativa devono esserc 
inviate al seguente indirizzo: Prof. Fernando Fabbri, Hedazione di (( Caryologia ", 
Via Lamarmora, 4 - Firenze. 

CARYOLOGIA, published by the University of Florence, is a periodical 
directed and edited by the Botany Institute, devoted to the pllbbUcation of 
original research and, occasionally, only by invitation, of reviews, in plmlt and 
animal cytology, cytosystematics and genetics. One volume, of about 500-600 
pages, is issued yearly and it consists of four numbers. 

MAI\'USCRIPTS - Contributions in Italian, English and French are accepted; they 
should be typewritten and in complete and final form for publication. A summary 
in English should complete the paper. The name of the Authors referred to in 
the Manuscript should be followed by the year, in parenthesis, in which the p:iper was 
published. The references should be arranged alphabetically and acool'ding to the 
following order: Author's surname, name initials, year of publicaticin, original Litle of 
the work, journal name, volume number, inclusive pages. 

Authors are responsible for the content and style of their conh·ibulion". 

TABLES Al'\'D FIGURES - In preparing tables and figures for publication tlle size 
of the printed page, mm 125x180, should be kept in mind. The figure legends should 
be submitted on a separate page. 

REPRINTS - The Authors will be furnished, free of charge, with 50 reprints. Addi­
tional reprints may be obtained at cost and the order should he written on the proofs. 

SUBSCRIPTION RATE - Lit. 4,800 a year, postage. included. 

Papers, subscriptions, correspondence with reference to editorial matters 
should be addressed to the Associate Director, Prof. Fernando Fabbri, a Caryo­
logia », Via Lamarmora,. 4 - Firenze, Italy. 



CARYOLOGIA, Vol. 18, n. 4, 1965 

INDICE 

C EI\OLA F. M., M. BASSI and C. BELLI - Some observations on 
the shape and localization of different viruses in expeli meu­
tally infected plants, and on the fine struchlfe of the host cells. 
II. Nicotiana glutinosa sistemieally infected with cucumber 
mosaic virus, strain Y pp. 567-597 

NUTI RONCIn V., S. AVANZI and F. D 'AMATO - Chromosome endo­
reduplication (endopolyploidy) in pen root meristems induced 
by 8-azaguanine 599-617 

NINAN C. A. and T. C. RAVEENDRAN.<\.TH - A naturally oecuring 
haploid embryo in the co C>l1ut palm (('oco IlIlcifertl L.). 619-623 

CmN APPA C. C. and M. S. SREENlVAS 1'1 - Cytological studies 
on germinating teliospores of H emileia vastat.,ix . )) 625-631 

KORIACHEN P. I. - Cytology of Lycopodium cernuum 633-636 

MANCINO C. e C. BARSACCHI - Le mappe dei eromosomi (( lamp­
brush J) di T.,iturus (Anfibi Urodeli). I. T.,itums alpest.,is 
apuanus 637-665 

Kn SHOO T. N. - Biosystematics of Sisymbrium irio complex. 
X. Probable phenotype of the BB genome . )) 667 -670 

KHOSHOO T. N. - Biosystematics of Sisymbrium i.,io complex. 
XI. Competitive ability of the races 671-673 

F ABBRI F. - Secondo supplemento aUe (( Tavole cromosomiche 
dellt' Pt riclophyta J) di Alberto Chiarugi 675-731D 

(Pubblicato il 15 DicembTe 1965) 

http:RAVEENDRAN.<\.TH

