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( Rhizophora apiculata seedlings, planted artificially in a degraded mangrove area, were studied for growth as well as 

some physico-chemical parameters of the plan tation site, in monthly intervals for two years. The plant growth was at higher 
rates in the first year of plantation and the growth rates of leaf and stilt roots were more in the following year. Thus the 
mangrove adapted with the degraded site within a year of transplantat ion, wi th an average growth rate of 3.6 cm/month . The 
pl antation coi ncided with an increased bacterial bad in sediments, without significant ly influencin g other physico-chemical 
parameters. , 

_/ 

Mangrove forest is under great threat of disappearance 
along the Pondicherry coastline. The coastl ine from 
Marakkanam to Karaikal was once covered with thick 
mangrove vegetation t . Their reman ants as relics can 
be seen even now in the Marakkanam area, the 
Arasalar estuary in Karaikal and in Ariyankuppam 
river banks. Of these three areas, Ariyankuppam is 
worst-affected2

. Therefore, a~mangrove plantation has 
been raised in a degraded site of the Ariyankuppam. 
Growth responses of Rhizophora apiculafa and conse­
quential physico-chemical changes were assessed for 
two years and is presented here. 

The study area is Ariyankuppam estuary (lat. U054' 
N; long. 79°50' E), located in southern part of 
Pondicherry (Fig. I). The estuary is seasonally 
bar-built and it flows eastwards and empties into the 
Bay of Bengal at Veerampatinam on southeast coast 
of India, carrying the wastes from the adjacent 
agriculture iands and industri es in ilddition to 
domestic municipal and distillery effluents. 

Mature propagules of Rhizophora apicuiafa Blume 
(length of 28 ± 2 cm) were collected from Pichavaram 
mangrove forest in Tamil Nadu State (lat. I J °27' N; 
long. '/9°47' E) and raised in a nursery at our Centre 
for 6 months. These seedlings were transplanted to the 
intertidal area of Ariyankuppam estuary during July 
1995, wi th J m pacing between the seedlings. Growth 
of the mangrove seediings was studied by measuring 
plant height, leaf characters (no. and area) , shoot 
branch (no. and length), stilt root (no. and length), at 
monthly intervals for two years from 15th Ju ly 1995 to 
1 5t~ June 1997. Physico-chemica! parameters like 
,. ", lil~' (us ing Hand Refractometer, Erma, Japan), pH 

(PH pen, Hanna Instruments, Mauritius), silicates, 
nitrite, nitrate, ammonia and total phosphate3 were 
analysed in water, besides total heterotrophic bacterial 
counts4 in sediments of the plantation site. 

The water salin ity showed signi fican t variation 
between months, but not between years of study 
(Table J). The water pH remained almost constant at 
7.7 ± 1.3 throughout the study. Similarly there was 
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neither monthly nor annual variation 111 the 
concentrations of silicate, nitrite, nitrate, ammonia 
and total phosphate in waters of the plantation site 
(Table 1) . The bacterial counts during low tides were 
significantly higher by about 2-fold ir. the second year 
than the first year of plantation . However, the counts 
during high tides were nei ther significant between 
years nor months (Table 1) . 

The growth of stilt root was high in summer. For 
instance, the length of stilt root was 43.4 cm in April 
1997 (summer) and 30.3 cm in March 1997 

Table 1- ANOV A for seedling growth, physico-chemical and 
mi crobial counts 

Sou rce or variation Vari ation ratio 
and signiticance 

Physico-chemical pammelen 

Sali nity (A) 3.6* 
(8 ) 0.9 NS 

pH (A) 1.1 NS 
(B) 3.0 NS 

Silicate (A) 0.7 NS 
(B) 0.8 NS 

Nitrite (A) 1.0 NS 
(8) 0.0 NS 

Nitrate (A) 1.2 NS 
(8) 2.6 NS 

Ammoni a (A) 0.7 NS 
(B) O.ONS 

Total phosphate (A) I.ONS 
(8) 2.9 NS 

Micmhial COl/ills ill sedimenls 

Low tide (A) 1.3 NS 
(8) 6.4* 

High tide (A) 0.9 NS 
(8 ) 2.5 NS 

Grm!' lh allriblll l'.I' 

Number of stil t root (A) 2.5 NS 
(8 ) 1119.7** 

Stilt root length CA) 4.9* 
(B ) 131.7** 

Shoot length (A) 7.3* * 
(8) 178.5* * 

Number of leaves (A) 2.5 NS 
(B) 85.7** 

Leaf area (A) 5.2* * 
(8 ) 153.8** 

Number of branch (A) 4.0* 
(8) 167.2** 

Branch lengt h (A) 1.9 NS 
(In 2.5 NS 

A - Among mo nth of analYSIS (Degree of freedom = I I) 
B -Between two years (If !'tud ies (Degree of freedom = i \ 
*- 5clc Signii"clI1l 
** - i &Jr Si~n lliLalit 

S- ~~l!IIl'al1t 

(postmonsoon) and thus the root elongation increased 
by 43.2% on the onset of summer over postmonsoon 
(Fig. 2a) . The number of stilt roots produced per 
sapling was 0.65 per month in 1995-96 and 8.3 in 
1996-97 (Fig. 2b) and thus there was 12.8-fold 
increase in number of roots in the second year of 
plantation . The average length of stilt root was 14.5 
and 49.5 cm respecti vely in the first and second year 
of plantation and thus 3.4-fold increase in growth 
between the two years of plantation. 

The number of leaves per sapling was 43 .0 and 
149.0 respecti vely during the first and second years of 
plantation (Fig. 3a) and thus there was 3.4-fold 
increase in leaf formati on in the second year of 
plantation . The leaf area ranged from 33.9 
cm2/sapling in Jul y 1995 to 60 13.4 cm2/sapling in June 
1997 (Fig. 3b). There was a significant variation in 
leaf area between two years of plantation : the area per 
month was 685 .2 cm2 in the first year and 3788.4 cm~ 
in the second year. Thus there was a 5.S-fold increase 
in growth of lea 'es in the second year of 
transplantation. The number of leaves sprouted 
between years were statistically signi ficant , but not 
between months; however, the leaf area was highly 
significant bet.ween either months or years (Table 1). 

The number of shoot branches per sapling was 0.69 
in July 1995, which increased to 32.6 in June 1997 and 
thus about 32 branches were produced in two years 
(Fig. 4a). There was a significant difference in number 
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Fig. 3-Number or leaves (no./sapli ng) (a) and lear area 
(cm2isapling) (b) produced by Rhizophora apiclliata 

of shoot branch: in the first year the sapling produced 
4.2 branches per month and in the second year the 
sapling developed 2 1.7 branches per month. Thus 
there was a 5.2-fo ld increase in initi ati on of shoot 
branches in the second year as compared to the first 
yea r. However, the data of number of shoot branch 
were alone showed stati stical signi ficance either 
between months or years, but not the data of length of 
shoot branch (Table I) . 

The shoot length during the time of transplantation 
was 2 1.4 cm in July 1995, which enhanced to 109.8 
cm in June 1997 (Fig. 4b) . Thus the shoot grew by 
88.4 cm within 24 months. Average shoot height was 
5 1.5 cm/month in 1995-96 and 92.9 cm/month in 
1996-97. Thus there was 1.8-fold increase in shoot 
growth in the fi rst year than in second year. The data 
were statisticall y significant between either months or 
years of analyses (Table I ). 

The growth rate of the mangrove species 
R. apiculata in Ariyankuppam was 3.6 em/month, 
which is lower, perhaps due to the degraded site, than 
that in other pl aces of Tamil Nadu coast : 6.3 
em/month in Pichavaram mangrove estuar/ and 9.83 
em/month in Vell ar estuar/ 6

. 

It is clear from the data that the sapling showed 
several fold higher growth in the second year than the 
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Fig. 4-Number or shoot branch (no./sap li ng) (a) and shool 
length (cm/sapl ing) (b) produced by RhizopllOra apiclilata 

year of transplantati on. Thus the mangroves adapt 
with new environment within a year of 
transplantation, perhaps a unique feature of mangrove 
seedlings for establi shment. The mangrove plantation 
coin ~ ides with an increased bacterial load in 
sediments in the pl antation site, without signi ficantl y 
influencing other physico-chemi cal parameters, in a 
two year-period of plantati on. 
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