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ABSTRACT

Vegetative propagation could be an important acgmtand also envisioned to be the best
alternative for planting stock production in thesaice or lack of seeds. In the Pichavaram mangrove
forest Ceriops decandra (Rhizophoraceae) is one of the most endangeredespand IUCN also
declared this species as near threatened. PropagaitiCeriops decandra, by propagule cuttings,
treated with Plant growth regulators is feasibld @gmwas possible to produce three saplings from on
propagule. The effect of plant growth regulatoks IIBA, NAA, GAz; on optimum growth medium
and period of nursery care for mangrove sapling€epfops decandra were studied and the results
revealed that best growth performance was recondesh the cuttings were treated with &E#lone

up to 2000 ppm. Combination of NAA and IBA increasiee rooting and leaf formation. Among the
treatments GAenhanced the number of leaves and roots, Shoaandength, fresh and dry weight
of roots increased to larger extent. All the plaats transferred to field in the mangrove forest of
Pichavaram, Tamilnadu, India.
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INTRODUCTION destroyed every year which called for a

Mangroves are the only trees amongst gonservation strategy that can expedite the
relatively small group of halophytic higher plantsrestoration of degraded areas at a faster pace. In
that live in the intertidal zones at the interfacdhe present day context of intensive afforestation
between land and sea, and are well adapted ad management of mangrove forestlands it is most
survive flooding and high salinity conditions. Theyimportant to develop fast and economically viable
are of great significance both in terms of theifmethods of raising superior stocks.
utilization of forestry and fish produce, and their ~ Habitat loss and fragmentation are seen as the
indirect potential as protecting coastlines andnajor threats to terrestrial productivity and
maintaining estuarine ecological balance. Due tBiodiversity (Soule 1991). In the marine
several natural and anthropogenic pressur@vironment, problems of habitat degradation have
globally, these mangrove forests are being0 far primarily affected vegetated estuarine and
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coastal habitats, including wetlands, salt marshesf PGR on rooting, root number leaf formation and
seagrass beds, kelp forests and mangrovdsesh, dry weight of roots by applying some
(Hatcheret al. 1989, Thorne-Miller and Catena Growth hormone substances by dipping method on
1991, Suchanek 1994, Norse 1993, Zann 1995ksponse oferiops decandra propagule cuttings.
This is critical as these ranks among the most Ceriops decandra (Griff.) Ding Hou (Family:
productive of marine systems and most susceptibhizophoraceae) locally known as Chirukandal
to decimation. A wide variety of marine organisms(tamil) is a medium-sized straight, columnar,

ihclud.ing subsistence and commercially irnpOrtané_vergreen small tree, under favourable conditions
fisheries are dependent upon vegetated aquaf@aching up to 3.5 m in height. This species is

marine habitats for atleast part of their life eycl highly threatened by removal of mangrove areas

(Boesch and Turner 1984). Indirect effects o; . .
. . _ ._for coastal development throughout its range. It is
human impact on the major habitat farming |
. . ?stlmated that 26% of mangrove area has been lost
organisms may be even greater than direct effects ) ) ]
due to fishing or collecting activities (Ray 1991). within this species range over a 20 year period
The tropical vast area of mangrove forest wergt980-2000) (Dukeet al. 2007) In order to
converted in to aquaculture, tin mining andompensate such multifarious constrains of natural
agricultural areas or housing and factory lotéegeneration, application of vegetative propagation
(Aksornloaeet al. 1992) and some of them weremethod would be one of the right options for
abandoned after these uses. This results irjuvenating balanced population oferiops
devastated conditions of the coastal area. Thiecandrain the mangrove ecosystems.
habitat has been under severe destruction
worldwide at alarming levels (K.Kathiresan andMATERIALS AND METHODS
Bmgham 2001). S_uch Ieyels of destruction anq.:ollection of plant materials
habitat fragmentation raise concern about the _
conservation of mangrove diversity. To augment Mature and healthy Propagules @eriops
conservation, management efforts to germinate t,gpcandra_ were Folle_cted from adult and
unique genotypes has to be made. Restoration rsproducing trees in Pichavaram mangrove forest
mangrove forests is urgent need to reconstruéttuat_ed at 127" N Latitude gnd 709’7'_ E
original coastal ecosystem. To restore mangrovePngitude, in the East coastal region of Tamilnadu,

ecosystem the practical problems includes shortaé‘édia'
of viviparous seedlings to plant and the disturbe
soil conditions (Komiyamat al. 1996). )

Vegetative propagation provides an®=
opportunity to harness and exploit genetic variatio|
directly (Zobel and Talbert 1984). The success (
this technique requires proper hormonal balanc ‘
temperature, rainfall, humidity, nature of medig ™ .
and light that collectively decide the status o\
regeneration of roots in cuttings (Dhua and Mitrg
1988). Although vegetative propagation is leas
expensive its success is still limited to mangrove
The present investigation aimed to study the effec: *
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Cutting of propagules Preparation hormone stock solution: 1g of IBA,
é\IAA and add little drops of 1N NaOH were mixed
until it dissolves, and 1gm of GAdissolved in
70% Ethanol made this three solutions with
distilled water to 100ml. The strength of this $toc

solution is 10,000 ppm. Using this stock solution

The propagule cuttings were treated Withye can prepare the hormone treatment solution.
fungicide for the removal of fungal infestations ift5e 10 mI of stock solution and add 90 mil of
any. Bovistin and Monochrotophos were mixed inygtilled water this is 1000ppm and take 20 ml of

1:1 proportion in 1 litre distilled water. In the g0 solution and add 80 ml of Distilled watessthi
fungicide solution the propagule cuttings wergg 2000ppm.

soaked for five min. After soaking it was again _
washed with distilled water. Treatment of cuttings

The plant growth regulators like Indole butyric
Removal of phenol content in propagules 5:iq (1BA), Naphthalene acetic acid (NAA) and
cuttings Gibberellic acid (GA) are used for the hormonal
treatment. Propagule cuttings are treated with
) hormones solutions viz, 1000 and 2000ppm of
carbonate (NLOs) and 20g of Sodium tungstateIBA, GA; and Combination of IBA 1000ppm and

(NaQWQ4.2HZO) were dissolve succgsswely in 80NAA 2000ppm by dipping the propagule cuttings
ml distilled water and make up the final volume to

) ) about 12 h.
100ml. It is a 20% stock solution.

The collected propagules were cut into 2 to
cm pieces using a clean and sharp knife.

Removal of fungal infestation

Preparation of stock solution: 20 g of Sodium

Preparation of working solution (10% and 5%): RESULTS

50 ml from the 20% stock solution and 50 ml ofvegetative propagation ofC. decandra through
distilled water was added. This gives a 10%ropagule cuttings
working solution. Another 25 ml of stock solution

Th tati ti f Ceri
and 75 ml of distilled water were mixed. This gives ropa eule:eg?OZlIJ\Z:Zd p;\%?:gil:?]:]be:) of er?rEZrS
a 25% working solution. propag P P y

leaves and roots and high root lengths by various
Short-term  treatment to remove phenolic Ccombinations of IBA and NAA are graphically
compounds: 10% solution was taken in small cupspPresented in Figs. 1, 2, 3, 4 and 5.
The basal portions of the cuttings were Kepgftect on number of primary root production
immersed in the solution for 5-10 min. The treated

cuttings were washed with distilled water for about ~R€sults revealed that among all the hormone
two to three times. treatments (IBA,NAA and G4 1000 and 2000

ppm, the GA (2000 ppm) induced the best root
Long-term treatment to remove phenolic  production, while compare to the other treatments.
compounds: The propagule cuttings were treated imhe combination of IBA 1000 ppm and IBA ppm
10% solution, for about 20-30 min. In 5% workingalso produced more number of primary roots.
solution for final treatment. Wash the treated . .

. . L _ Effect on primary leaf production

cuttings with distilled water two to three times.
Now the propagule cutting is ready for hormone GA; 2000 ppm concentration treated cuttings
treatment. showed highest production of Primary leaves when
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compare to the other treatments. The Combine No.of primary roots -
treatment of IBA 1000 ppm and NAA 2000 ppm
also produced more number of primary roots .
There was no any response in untreated cuttings.

4

Effect on primary root length 3
Greater root lengths of propagule cuttings ’
were obtained when GR000 ppm alone was used '
0

when compared to IBA 1000 ppm and NAA 200C 1 (1000) 154 (2000 NAA (1000) NAA (2000) GA3 [1000) GA3 (2000 DA & NAA

ppm applied together. When cuttings were treate ‘;‘ggg)&

with all the hormones, but the maximum rootFIg 2 Effect of Growth hormones on number
length was observed with GR00O ppm. of primary roots in Ceriops decandra

Effect on fresh weight of roots propagule cuttings.

S

GA3 showed high fresh weight when
compared to other hormones and combination Length of Primary roots -
Cuttings treated with NAA (2000) produced the ¢
maximum fresh. But IBA 1000 showed very low s

fresh weight when compared to other treatments.

Effect on dry weight of roots
Cuttings treated with both hormones ,

developed the maximum dry weight. This sam

i i i 4 IBA(1000) IBA(2000) NAA(1000) NAA (2000) GA3(1000) GA3 (2000) IBA & NAA
result obtained in GA3 treated cuttings also. GA: (o008

e

treated cuttings showed significant result of dn 2000]
weight when compared to the other hormondrig. 3. Effect of growth hormones on length of
treatments. Finally GA3 (2000) and combination primary roots in Ceriops decandra
of IBA and NAA showed significant results than propagule cuttings.

the other hormones used separately.

Fresh weight of roots -
No. of. Primary leaves -

0.15

0.1

I I I |
0

IDA (1000 ) IBA (2000) NAA (1000) NAA (2000) GA3 (1000) GA3 (2000) IDA & NAA
(1000 &

L= T N v N I ]

IBA(1000) IBA (2000) NAA (1000) NAA (2000) GA3(1000) GA3 (2000) IBA & NAA
(1000 &

2000) 2000)
Fig. 1. Effect of growth hormones on number Fig. 4. Effect of growth hormones on root
of primary leafs in Ceriops decandra fresh weight of Ceriops decandra
propagule cuttings. propagule cuttings.
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Dry weight of roots - growth and development (Dagt al. 1996). In

09 many of the tree species clonally propagated
08 materials initially grow much faster (Schreiner
§7 1939). Rooting of cuttings and air layering are the
05 common vegetative propagation technique used for
04 tree species. Most importantly for mangrove
Sj afforestation, these techniques are not very
01 expensive (Carlton and Moffler 1978). The results
’ IBA (1000 ) IBA(2000) NAA (1000) NAA (2000) GA3(1000) GA3 (2000 ) IBA & NAA Showed that GA Slngly was a better rOOting
(1000 & hormone than NAA or a combination of IBA and

2000)
NAA. It was also evident that the beneficial effect

of IBA were enhanced with the increase in
concentrations up to a certain optimum level. This
result is in accordance with earlier reports in
Ulmus leavigata by Chauhan and Reddy (1974),
DISCUSSION Pathak et al. (1975) and Kanwaret al.
Vegetative propagation methods producg;gge).Significant effect on the primary root lemgt
plants with identical genotype with the motherand number of roots and leaves were earlier
plant (Selvamet al. 2005). The present study, recorded in mangrovesR. mangle (Smith et al.
aimed to produce three saplings from a 20 cm longgs), and inAvicennia marina (Kathiresan and
C. decandra propagule. Hence growth hormonepgorthy 1994). Selvanet al. (2005) recorded that
treated propagule cuttings provide a reasonabigzos, rooting response from IBA (1500 ppm)
means for mass production of. decandra treated R. apiculata propagule cuttings, 42%
propagules. Combined auxin treatment Wagyoting response from IBA (2500 ppm) treafd
reported to have strong effect on the rootingpjiculata and A. marina air layers, 48% rooting
response of stem cuttings/air layers of difficok-t response from IBA (2000 ppm) treateR.
root species (Basadt al. 1995, Jackson 1986). In gpjiculata andA. marina and 56% rooting response
the present study, combined treatment with IBAom IBA (2000 ppm) treatedd. marina stem
and NAA also produced highest rootingcyttings. A number of workers also have shown
percentage, root number and length in both th@at rooting is facilitated when the carbohydrate
types of cuttings over the control. The stimulatoryeserve foods are in abundance (Rauter 1983,
effects of auxins on adventitious rooting of SteNMajssig 1974). GA exerts profound effects on
cuttings and air layers of several other mangrovgindamental process of plant growth and
and non-mangrove species have been reportgdyelopment. GAis widely regarded as a growth
earlier (Basalet al. 1995, 2000, Dast al. 1997, promoting compound that positively regulates
Davis and Haissig 1994, Hartmaehal. 1997). processes such as seed germination, stem
The differential root regeneration capacities Oélongation and leaf expansion. (Swain and Singh
different growth hormones individually or in 2005). However, Banyal and Rai (1983) found that
combination, might depend on their respectivgsa3 reversed the inhibition of hypocotyl
capacities for the regeneration and elongation @ﬁongaﬁon of Brassica campestris L., under
roots (Ghosh and Basu 1974). The large number gkmotic stress which indicates that the decrease in

root primordia induced by the root promotingendogenous concentratons may be a major
hormones act as effective metabolic sinks, drawingonsequence of salt stress. The exogenous

on the nutritional reserves of the cuttings forithe gpplication of gibberellins ~ stimulated  stem

Fig. 5. Effect of growth hormones on root dry
weight of Ceriops decandra propagule
cuttings.
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elongation and leaf area expansionRnmangle Basak, U.C, A.B. Das and P. Das. 1995. Metabolic
propagules floating in 35 g I-1 seawater (Sneith changes during rooting in some cuttings of five

al. 1995). The Auxin induced effect on rooting of mangrove species of Oriss®lant Growth
cuttings is presumed to be mediated through its Regul. 17:141-148.

effect in mobilizing the reserve food material byg .o Uc s G Mahapatrao and P. Das. 2003
enhancing the activity of hydrolytic enzymes Vegetative propagate on ofAegiceras

(Nandaet al. 1968). GA application was reported corniculatum, a tree mangrove: Biochemical

to increase weight of aerial parts\iiola (Vlahos . . - .
1991). Exogenously applied, gibberellin promoted and anatomical basis of adventitious rooting.
- =X0d y appied, g P Indian J. Bot. 26:162-167.

stolon elongation and inhibited tuber formation and

increased fresh weight in potato (Xtial. 1998). Basak, U.C., A.B. Das and P. Das. 2000. Rooting
Combined auxin treatment was reported to have 'esPonse in stem cuttings from five species of
strong effect on the rooting response of stem Mangrove trees: effect of auxins and enzyme
cuttings/air layers of difficult-to-root species  activities.Marine Biol. 136:185-189.

(Basaket al. 1995, Jackson 1986). In the presenBoesch, D.F. and R.E. Turner. 1984. Dependence
study, combined treatment with IBA and NAA also  of fishery species on salt marshes: The role of
produced highest rooting percentage, root number food and refugeEstuaries 7:460-468.

and length in both the types of cuttings over thegriton, JM. and M.D. Moffler. 1978.

controls. The stimulatory effects of auxins on Propagation of mangroves by air-layering.
adventitious rooting of stem cuttings and air layer  gniron. Conserv. 5:147—150

of several other mangrove and non-mangrove .
species have been reported earlier (Bastakl. ’ _ . .
1095, 2000, Dagt al. 1997, Davis and Haissig | 'oPadation of mangroves by air-layering.
1994, Hartmannet al. 1997). This study thus Environ. Conserve. 5:147-150.

establishes good promise of a cost effective arfahauhan, K.S. and T.S. Reddy. 1974. Effect of
promising technique of propagation for the growth regulators and mist on rooting in stem
endangered mangrove species for raising cuttings of plum. Indian Journal of
populations of superior clones for planting in seed Horticulture 32:229-231.

orchards or directly in the field to aid in our@ts Das, A.B., U.C. Basak and P. Das 1996. Metabolic

JM. and M.D. Moffler. 1978.

to conserve mangrove species. changes during rooting in pre-girdled stem
cutting, air layering ofHeritiera. Botanical
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