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Abstract

Drispersal amd establishment of propagules and seedlings ol the giey imangiove Avicennra
marinag {Forssk.)  Wier., were studicd in o small exposed coastal area of the Indos Dela near
Karachi. The propagules appeared on the shore in early Auguost 999 They were reerutted nto the
area feom peighboring mangmve inhabited islands and were concentrated in depressions, among
fewks amd alrely existing young mangroves, They mereased i numbers until late September ane
later declined and disappeared by the end of October. Their average fresh weisht and lenath
mereased contimonsly but gradually showing finde difference between the Initial and Gnal values,
The: seediings appeared about two months later with decline in numbers of the propagules and
mcreased sharply oy a peak density inothe Jast week of October and Jater gradually declined 1n
mumbers until they disappeared by the end of December, The mortality ol both propagoles and
seedlings may possibly be attributed 1o several environmental vicissitudes including exposed natun:
il the habitat, hyper salinity, grazing by herbivores, ete

latreduction

Mangroves of Indus Delta are faced with severe anthropogenic stresses including
over explodtation, hyper salinity, pollution, shore erosion and  urban  development
(Saifullah, 1997 and as a result are dechining in their cover (Pernetta, 1993 Saifullah,
2004, Few decades ago they ocoupied an area of 263,000 hectares (Mirza ef af.. 1983)
hut now onfy 160,000 hectares are left (Kella, 1999; Keerno, 2004), Every year numerous
propagules of the gray mangrove Avicennta marina (Forssk.) Vierh., the overwhelmingly
dominant species in the area (Saifullah, 1997), are dispersed and cast ashore during the
fruiting season but only a very small fraction perminates 10 become an adull tree
siherwise @ majority of them perish either belore or after geminating into a seedling
within few months due W several environmental stresses. The mortality is, therefore, very
high, especially in exposed arcas. Although there exist many studies dealing with ecolagy
of muangroves in the area, there is hardly any on their dispersal and establishment
(Saifullab er af., 1994), The present study was carried oul in an exposed site of Indus
Delta near Karachi with the aim to find out the density of propagules that are dispersed
and also their establishment in the arca. This information will be useful in managing and
conserving the last declining mangraves of Indus Delta.

Material and Methods

The present study was carried out in a coastal strip of Korangi Creek area of Karachn
fat.24® S1° N; long 67 02" F) near Salt Work which has alrendy been described
elsewhere: (Saifullah ef of.. 1994). The sampling site was gradually sloping seaward and
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Fig. | Varimtion in salinity values (%) in the urea during the study perioad.

becoming completely exposed at low tide. It is barren with mangroves except for
scattered small bushes of Aviconmia marime (Forssk.) Vierh., at the extreme high water
fark where small Tocks and shallow pools were also present. The small islands facing the
stuily site were, however, covercd with luxuriant growth of the gray mangroves (5ailullih
ef ol 19494,

Propagules and seedlings of the mangroves were sampled almost weekly o twenty
quadrates (25225 em) selected randomly along a 250m lang horizontal strip near the high
ticde mark during 1999, Their size. weight and abundance were recorded. The propagules
were heart shaped and their lengih was measured between s tip and the broad base
Salinity values were recorded using o relractometer duving the period 25.07,99 -
(1299,

Results

Salinity values of seawater showed irregular variation between 39%. und 48%e and
were gr.']'!f.:r:lllk higher than 405 (Fig. 1) The Pu'{}[}agulcs increased in numbers from 25
=472 on 12" August 1o 32 = 625 m2 on 26" August, showing a two-fold increase in
about two weeks. Luter the numbers remained high until 11" September and then
declined gradually until they ol Gsappeared alter 30" Ccrober iFig. 2). On the other hand
the fresh weight of the propag s showed little variation with time between 1.39 + 0,85
gmoand 221+ 071 gm, 1w Less than 2.0 gm until 26" Sepuember but later remained
above this value (Fig. 3), The length of the propagules showed even lesser variation
between. 177 = 0,05 and 219 « 0,07 cm with larger ones being present during the later
period af the study (Fig 3),
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Seedlings appeared in the area on 31,10, 99 with decling in density of propagules os
a result of germination of the propagules, and their numbers increased lincarly 1w o peak
densily of 37 6+ 534 fndividuals m=2 an 24" October. Thereafter, their numbers declined
untif they all disappeared on 2" December (Fig. 2). The height of the seedlings however
increased continuously and Lacardy from 4 cm on 26th September uniil they reached a
maximum length of 17 em 2 0,90 on 4% December (Fig, 4).

Discussion

Salinity vitlues in the study area were penerally higher than 40 %« (Fig. 1} as apamst
lower values on the shelf (Saifullah, 19749), which may be due 1o excessive evaporation al
low tide when the area 15 exposed Lo direct sun. Another reason may be the drastic cuf in
the supply of Indus Biver water into the debta over the years due 1o inereased irigation
and industrialization in the country. A few decades ago the Indus discharge was as much
as 100 MAF aonually ot mew it has reduced w insignificant amounis exeept during
occasional flonds (Saifullah, [997),

The fruiting season in the area starts in July and the propagules (mature fruits with
developed embryos) are avaiiable o the ares from August o Seprember (Rosool &
Saifullah, 2002). A maring is cryplo-viviparous (Tomlinson, 1986), therefore. it is
difficult to differentinte between a Mot and a propagule. When the propagules fall into
water thelr pericarp ruptures {Steinke & Charles, 1987} and they float because they are
buoyant (Clarke & Myerscough, 1991} and are dispersed off o different places by waier
movements (Clarke 1993 Breitfuss of af,, 203} According to Ahdel-Razik (1991
buoyancy is an adaptation by propagules o save themselves from adverse effects of
waterlagging and stagnation. The propagules appeared i the area of study in beginnng
of August and gradually increased in oumbers. They did nol germinule into seedlings
until after about two months and from then on their numbers decreased  gradually and
eventually disappeared a month later (Fig. 2). Their average length and weight did not
show as much ingreasing trend with time as their numbers because the propagules vsually
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fall aff from the wee whan they are mature. There may. however. be some mcrease in the
dimensions with delay in the falling from the wee and alsoowith the penod they are lying
on the ground submerged under water,

The seedlings appesred two months after the appearance of the propagules in the
area. This is becanse of the et that they do not germinite readily mto seedlings but
reguire time. As the propagules started germinating into seedlings their numbers declined
with consequent increase o numbers of seedlings., The peak density ol seedlings
therefore, followed the peak density of propagules with two months interval of time (Fig
23, The increase in number of scedlings showed o smooih bell shaped curve with numbers
incrcasing linearly reaching o peak value in the last week of October and then declining
gradually until they disappearcd within a period of two months, The scedlings however
increased 1 ther herght continuousty (Fig. 4 and might have grown inte saplings and
eventually into mature trees had they survived.

It is apparent from the {foregoing observations thar hoth the propagules and the
seedlings all disappesred frivn the area within o perind of Tour and a hall menths. This
may be accounted Tor several fuctors, the [oremost being the exposed nuture of the
habital, which do not allow their retention for longer periods. The propagules amd
seadlings generally tend 1o accumulate in depressions where they are protected from
heing carmied away by the ldal water { Breitfuss et al., 2003). In the neighboring islands
some mungrove seedlings do survive (Saifullah er al.. 1994) becuuse of thick mangrove
growth, which provides shelter 1o them through dense growth of pneumatophores and
uneven substrate { Abdel-Razik, 1991). According w Siddigur (19949) failure of scedlings
to survive and establish 15 also 0 major problems in mangroves of Bangladesh, There 15
also grazing by crabs and cattle, which are comman in the aren (Qureshi, F993 Saifullab
& Chaghtai, 2005). Significant herbivory of propagules by crabs has been reported in the
maneroves of Costa Rict (Delgadon-Sanches ef of, 2001) and by buffulos in India
{Dahdough-Ciuebas ¢f al, 20064 The mreen algn Envcronrorpha grows abundantly in the
area and. masks completely the propagules and seedlings ol low tde depriving them from
illumination thus inhibiting their photosynthesis. Clarke & Myerscough (1993) have
shown that presence ol algae in stranding sites may mflucnce scediing recrntment,
Finally high salinity values may alsa be a factor, Diop er al., (1996} for example,
observed that re-plantation of mangroves in Senegal sulfered because of  hyper salinity.
Some of these stresses may be removed by providing some shelter 1o the drifting
propagules and by screening the seedlings from herhivory  and overshadowing by alpae
(Qureshi, 1993)

Further studi¢s are. however, necded in other sites in the Indus Delta including
mangrove-covered arcas (o achieve an overall estimate of propagule morality and
survival in the Tndus Deltnarca o order o conserve and manage the mangroves,
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