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ABSTRACT 

The main problem facing nu tmeg cultivation is the segregation of the seedling progenies 
Into ma les and fema les In the rallo 01 1:1. Severa l methods have earlier been repo rted lor the 
possib le Id E!.nllficalion of the sex allhe saedllng slage . The present paper deals wllh the sullability 
of soma of these methods 8.1 the nu rsery slage. The study 01 crystal patlerns In the epiderma l 
cells 01 the leaves revealed thai the crysta l dilferentiatlon was very clear In the mature leaves 
in almost 70 per cent 01 male and 78 per cent of fema le plants, whereas Inthe case 01 seedlings, 
the crysla l pattern was not definite and so the sex could not be differentiated In seedlings based 
on crysta l sludy. The sludy 0' the seedling morphologica l trails like sprou l colour, days lor germlnalion, 
leal shape, size , venallon, elc . led to the conclu sion that none 01 these characters can be taken 
as a guide to sex the nutmeg plant. Ou l 01 a number 01 co lou r tests carried out on the leal exuda tes 
or alcoholic leaf ext ra cis 01 male and female trees, the ammonium molybdate alone gave sa lls lactorv 
differen tiation between male and female nutmeg Irees . This test gave a 'Ialnl green' co lour with 
the male and a 'sea green' co lour with the female plant. This Is reproducib le In the case of all 
the trees tes ted, bul nol In the seedlings. 

INTRODUCTION 

Nulmeg (MYlislica fragransHoull. ) is an imporlanl 
tree spice, yielding Iwo producls of commercial value, 
nulmeg and mace. The main problem facing nulmeg 
culliva lion is Ihe segregalion of seedling progenies 
inlo females and unproduclive males in Ihe ralio of 
1:1. A def inile melhodol ogy 10 idenlily Ihe 'sex al 
seedli ng slage ilsell is Jacking. Delerminalion of sex 
of Ihe seedlings based on characlers such as leaf 
form and venalion (Presloe,1984), colour of sprouls 
(Purple female; Gree n-male), seedling vigour (more 
vig orous seedl ings-male) and chromosome morphology 
(Flach, 1966) had been reporled . Phadnis and Chaudhary 
(1971) , reporled a colourimelric tesl, using a reac lion 
wilh amm onium molybdale Ihal can help 10 idenlify 
Ihe sex of Ihe plan I al Ihe seed ling slage. Nayar el 
al. (1976) repo rled Ihal the shape and size of Ihe 
calcium oxalale cryslals in Ihe epidermis of·lhe ma lure 
leaves vary belween male and female planls. Bul 
none of Ihese characlers had been Ie sled so far on 
a field scale. The presen l paper examines Ihe suilabilily 
of some of Ihe reporled melhods in the idenlificalion 
of male and female seedlings at Ihe nursery slage. 
Resulls of a sludy conducted 10 evolve an easy lesl 
10 dillerenliale female an d male seedlings is also 

presen led. 

MATERIALS AND METHODS 

Calcium oxalale cryslal pallern was sludied 
in 1" 10 1 0" lea f of len each of one and Iwo year 
old seedlings. Besides, Ihe cryslal pallerns in 10 
male and 10 female planls of aboul eighl years of 
age were also sludied, where 10 leaves slarling from 
Ihe apex of a shoal were analysed in each tree. The 
lower epidermis was peeled all and observed direclly 
under Ihe microscope. 

For sludying Ihe morphological characlers, seedlings 
of 16 selecled trees plan led at Ihe Nalional Research 
Cenlre for Spices Farm al Peruvannamuzhi during 1980 
were ulilized. Time required for germinalion, colour 
of Ihe sp roul (green or purple). shape of Ihe leaf 
(obovale, spindle or elongale), lea f size (medium, broad 
or narrow) and venalion of lea f were recorded for 
all Ihe seedl ings. The seed ling characlers recorded 
were correlaled wilh Ihe sex of Ihe planls . 

A number of co lour lesls were carried oul. 
The lea f exudates of 20 each of male and female 
Irees were collecled in 15 ml elhanol. Leaf exlracls 
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Sex 01 nulmeg seedlings 

lVere also used, for which 10 leaves from dille rent 
posilions of 10 each of male and female trees were 
collected and dried al 50'C, powdered and 5g of Ihe 
powder was . exlracled wilh ch loroform or melhanol 
and Ihe lesls were carried ou l using Ihe exlracl. 

RESULTS AND DISCUSSION 

(a) Crystal study 

The epide rmal ce lls are polygonal wilh slraighl 
laterallValis. The 91h and Ihe 1 Olh leaves bear uniseriale 
deciduous hairs, scallered .along the lower epidermis 
of Ihe leaves of Ihe seedlings. The cells conlain 
pale oil globules. In the epidermal ce ll s of malure 
leaves of male planls a single large rhmoboida l or 
prismalic cryslal wi lh reclangular or squarish Iial faces 
occurs. In the epidermal celis of Ihe female planls, 
Ihe cryslals are cluslered 10 form large compound 
spherical massess (cryslolilhs). Some epidermal cells 
of the male planls also have compound cryslals of 
Ihe female Iype and sim ple prismalic cryslals of lIie 
male Iypes are found to be very clear in malu re leaves 
in almost 70 per cenl of male and 78 per cent of 
female plan Is. 

Bul in Ihe case of one year old and IIVO year 
old seedl ings, Ihe cryslal pallern is nol delinite and 
varialions were noled among Ihe various leaves in 
Ihe same seedling(Table I) . In one year old seedlings, 
clustered crysla ls occurred in 55 per cent seedlin gs, 
while in 30 per cen l, rhomboidal crysta ls were noliced; 
and in 15 per cenl of Ihe planls no such deli nile 
pallern exisled. In Ihe case of two year old seedlings 
Ihe co rresponding figures were 49, 36 an d 15 per 
cenl. Thus, Ihe sex could nol be dHierenlialed in 
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one or Iwo year old seedl ings, based on cryslal sludy. 

The percenlage of ce ll s wilh cluslered crystals 
and Ihat wilh prism-like crys lals, vary in Ihe dille rent 
leaves of Ihe same seedling of bolh one and Iwo 
year old (Table II). 

In the case of adull plan Is, uplo Ihe 41h leaf 
from Ihe lip, Ihere is no definile lrend in crystal differnlialion. 
From Ihe 51h lea f onwards, uplo Ihe 100h lea f, Ihe 
cryslal pallern became quile definile as seen from 
Table II I. Thus, in malure seedlings (4-5 years old) 
Ihe dillerenlial ion of sex cou ld be made oul by an 
analysis of the cryslal ~allern in Ihe leaf ep idermal 
ce lls. How Ihis cryslal pallern dillerence is broughl 
aboul in male and fema le Irees is not known . Because 
of Ihe specilici ly of the cryslal pallern, Ihe ca lcium 
oxalalecryslalsare shown 10 have laxonomie value(Kueslor, 
1956). 

(b) Morphological sludy 

Oul of Ihe seedlings planled, 18 numbers lurned 
oul 10 be males and 19 females. Oul of Ihe 18 
males, 10 had purple sprouls and 8 green sprouls. 
Oul of Ihe 19 females, 10 had purple sprouts and 
9 green sprouls. Seeds resu lling in male plants look 
on an average of 48.93 days for germinalion (ran ge: 
24 to 69 days) and Ihose seeds from which female 
planls lVere. oblained look an average of 47.8 days 
tor germ inalion (range: 37 10 79 days). Foliar characlers 
like size, shape and venalion also did nol give any 
indica lion as far as Ihe sex is concern·ed. All seedlings 
showed curved venalion. On an avera ge, Ihe male 
planls have flowered earl ier(abouI72.2 per ce nl fl owe red 
in 5 years lime), whereas 70 per cenl females flowered 

Table J. Crystnl pattern In nutmeg (leaves, lower epidermis) 

Age of the planl 

1 year old seedling 
2 year old seedling 
Adult plant (male) 
Adult plant (female) 

Total No. of cells 
observed 

(mean of 10 planls) 

1149 
1197 
1063 
1287 

Cells with clustered Cells with prism-like 
crystals crystals 

No. % No. % 

633 55 347 30 
583 49 429 36 
321 30 742 70 

1007 78 280 22 

Cells with crystals 
having no definite 

pallem 

No. % 

169 15 
185 15 






