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ABSTRACT
Thirty populations of Hippophae rhamnoides L. (Elaeagnaceae) were scanned throughout Ladakh at
different locations spanning Leh, Nubra and Kargil. A majority of them were dioecious with male and
female sexes borne on separate individuals. Many populations from Leh consisted of a few plants
which deviated from the dioecious sex expression. These variants were either monoecious or
polygamomonoecious i. e. trimonoecious or trioecious. This is probably the first instance of a plant
having flowers of three sex expressions in Hippophae rhamnoides.
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INTRODUCTION

Hippophae rhamnoides L. (Elaeagnaceae) is known
for its medicinal, ecological, agricultural and nutritional
values (Shah et al. 2007, Ali & Kaul 2012). It is a
spinescent, bushy shrub or a small tree, with a wide
range of distribution in dry temperate regions of Asia and
Europe (Rousi 1971, Chungfang et al. 2007). It also
constitutes a major component of the vegetation in cold,
dry and arid region of Ladakh Himalaya (J&K), India.
The plant is typically dioecious (Korekar et al. 2012) i.e.
individual plants are either male or female.
RESULTS & DISCUSSION
Thirty populations scanned throughout Ladakh at
different locations spanning Leh, Nubra and Kargil were
found to be largely dioecious. A majority of them had
male and female sexes borne on separate individuals

(Figs. 2a, b). Exceptions to this general trend were found
and are reported here. Many populations from Leh
consisted of a few plants which deviated from the
dioecious sex expression. These variants were either
monoecious or polygamomonoecious. Individual plants
in the former type produced male as well as female
flowers while, the latter type produced male, female and
hermaphrodite flowers. Two such populations, Shey and
Matho (district Leh) separated from each other by river
Indus flowing between them and a vast stretch of barren
land (Fig. 1) were found to house these variants.
At Shey, one plant [34˚ 05.307̍ N; 77˚ 37.216̍ E;
3,258 meter (amsl)] is monoecious as it bears 101 female
and 111 male flowers; in an approximate 1:1 sex ratio on
its branches. At Matho [34˚00.021̍ N; 77˚ 38.296̍ E;
3,485 meter (amsl)] another plant differentiated male,
female and hermaphrodite flowers on different subbranches (Fig.2c). The number of hermaphrodite
flowers were highest (141) followed by male (101);
while those of female sex were the lowest (27). This
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Fig.1.— Map showing a part of Leh district of Ladakh. Arrows highlight the location of Shey & Matho [Courtesy:
www. reachladakh.com]

Fig. 2.a-f— Hippophae rhamnoides ssp. turkestanica. Twig of a. male and b. female plants. c. Twig of monoecious
plant bearing male( ), female( ), and hermaphrodite ( ) flowers. Note the hermaphrodite flowers with d. a single and
e. two stamens. f. Seeds of normal female (right) and variant (left) plants. Note the marked variations in size and
shape.[An-anther, St-stigma].
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plant, therefore, bears staminate (functionally male),
pistillate (functionally female) and hermaphrodite
flowers in a ratio of 4: 1: 5 making its sex expression
polygamomonoecious i.e. trimonoecious or trioecious.
This is probably the first instance of a plant having
flowers of three sex expressions in Hippophae
rhamnoides. Recently, Mangla & Tandon (2012) have
described the sexual system of Hippophae rhamnoides.
In the natural populations of this species, three types of
individuals viz. exclusively male, exclusively female
and those that produced male, female and hermaphrodite
flowers (polygamomonoecious) were observed by them.
The flowers of the normal male and female plants
are small sized, brown and odourless borne in racemes.
Sepals and petals are not differentiated; only two tepals
are present in each. Male inflorescences occur in clusters
of 10-18 flowers and are distributed throughout the
branch (Fig. 2a). Female flowers are axillary, found in
small racemes of 5-8 (Fig. 2b). Interestingly, male and
female flowers of the sexual variants do not deviate in
floral features from those produced by normal male and
female plants respectively. However, hermaphrodite
flowers are morphologically similar to normal males
with two exceptions. They have a single central bulbous
carpel surrounded by fertile stamens, the number of
which varies. Stamens are mostly two (Fig. 2e),
sometimes one (Fig. 2d) and rarely four against four in
normal male flowers. The curved stigma protrudes out
from the apical portion of the flower at the time of
anthesis.
The variants are reproductively efficient and
produce good number of fruits and seeds. However, the
seeds formed by hermaphrodite flowers differ from
those of female in overall shape and size (Fig.2f). About
2 % of the plants from the total survey were of this type.
This is a novel account of gender polymorphism in
Hippophae rhamnoides. However, plasticity in sexual
traits is not new to the family. Another genus Elaeagnus,
is typically monoecious or polygamous where as
Shepherdia, the third member has dioecious
reproductive traits (Nelson 1935).
Variability among the floral traits of this nature and
the possible reasons for the same are being worked out.
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