SCIENTIFIC CORRESPONDENCE

Red tide of Noctiluca scintillansand its impact on the coastal water
guality of the near-shore waters, off the Rushikulya River,
Bay of Bengal

Noctilucais a substantial bloom-forming  Stable temperature and muggy weatheand no clear trend in salinity values in
marine dinoflagellate in the world ocean.without rain are considered to be favour-relation to bloom could be found. DO
Reports in the literature point out that theable forNoctilucabloom'®. The surface gradually increased from January to
occurrence oNoctilucabloom in coastal sea-water temperature during this periodMarch and decreased during the bloom
waters of the Indian subcontinent is notranged from 26.7C to 30.6C (Table 1). period, i.e. in April and again increased
uncommoni, but the causes of its occur- It has been reported that a relatively lowduring the post-bloom period. Decrease
rence are not well understood. Althoughtemperature is favourable for triggeringin DO during the bloom period may be
several instances of phytoplanktonthe appearance of the blodfi® In the due to rapid consumption of oxygen by
blooms in the coastal waters of the southpresent case, a relatively low sea-wateNoctiluca which is a heterotroph. It can
ern Orissa coast have been repdited temperature of 28°E was observed during be also attributed to the increased oxygen
there has been no report of ‘red tide'the bloom period (April) compared to that demand of rapidly reproducing asexual
formation byNoctiluca scintillansDuring  in March and May. In this context, it is spores, nonmotile spores and homogenes
a regular study, a prominent discolour-worthwhile to mention that the studies byof the algae and bacteria that thrive in the
ation of the surface water was noticed inRajeshet al.’® and Dharaniet al'® re-  putrefying algal bloorH. Similar reduction
coastal waters off the Rushikulya Rivervealed a marginal decrease in sea-watesf DO content duringNoctiluca bloom
mouth at lat. 1%22'N and long. 8%02E  temperature during thioctilucabloom has been report&d®

(Figure 1) on 5 April 2005. The bloom period. The salinity values ranged from In spite of the frequent occurrence of
was dense and created red-coloured patch@g.75 ppt in January to 33.87 ppt in May.dinoflagellate blooms, detailed investiga-
near the sea surface (Figura)2covering As expected, a gradual increase in salintions into the nature of the chemical
a wide area of approximately 16 sq. km.ity was observed from January to Maychanges associated with such phenomena
The phytoplankton responsible for dis-

colouration was identified ay. scintil-

lans (Figure 2b). In addition to the data ug’E B4'E 8G'E BA'E gu“E“E_ 4°E BE aa “E
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Water samples were collected (bet- __I:I::_I:I?_Sﬁ:[if_i_ uﬁmT_“Pm""'m“""

ween 10 and 11 am.) from the surface, g%  Ba’e o e WEEE AM'E . E e a0
mid-depth and bottom (6—7 m) using

clean polythene bottles at fqrtnlghtly '_n' Figure 1. Study area (arrow points to the sampling location) showing MODIS-derived sea-
tervals and analysed for various physico-surface temperature and chloroptythap on 5 April 2005.
chemical parameters such as temperature,

dissolved oxygen (DO), salinity, nitrite, i
nitrate, silicate and phosphate using.
standard methods Temperature was
measured using a mercury thermometefs
having a resolution of 0°C. Phyto-
plankton density was measured using
Utermohl’s sedimentation techniqie

and counted using Sedgwick—Rafter
counting chamber, with the aid of an in-
verted microscope. Phytoplankton was
identified by following standard taxono-
mic monographs for dlatorHs dinofla- Figure 2. a, Phytoplankton bloom on 5 April 2005 dominatedNgctiluca scintillansoff the

213 € i | ¢ h :
gellates and green and blue-green ryshikulya River mouth along south Orissa Coast, IntiaMagnified view of the bloom-
algae (cyanobacterid) forming phytoplanktonN. scintillans.
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Table 1. Physico-chemical properties of the near-shore waters off the Rushikulya River mouth, northwestern
Bay of Bengal during January to May 2005

Mean (min.—max.)

Parameter January February March April May
Sea-water temperaturéQ) 26.7 26.8 30.1 285 30.6
(26.4-27.2) (26.5-27.2) (28.5-31.8) (27.8-29.1) (29172)
Salinity (%o) 27.75 29.50 32.28 32.65 33.87
(27.22-28.41) (28.21-30.93) (28.23-34.86) (30.21-34.33) (32.74-35.28)
pH 8.01 7.94 8.25 8.28 8.50
(7.6-8.5) (7.1-8.4) (7.6-8.6) (7.3-8.7) (8.3-8.6)
DO (mg I 4.2 4.4 5.3 4.6 5.0
(3.8-5.0) (4.0-4.9) (3.0-6.5) (3.3-5.3) (4.5-5.2)
PhosphateyM ™) 0.65 1.55 1.41 2.10 0.57
(0.28-1.06) (0.43-3.03) (0.68-2.81) (1.41-2.88) (0.50-0.62)
Nitrite (UM 17%) 0.75 0.75 0.58 0.59 4.63
(0.49-1.04) (0.41-0.93) (0.17-0.97) (0.42-0.76) (3.86-5.25)
Nitrate @M 179) 1.80 3.55 2.82 4.29 2.57
(0.69-4.06) (1.47-5.87) (0.56-6.24) (1.97-6.21) (2.11-3.42)
Silicate M 179) 33.01 32.67 27.08 32.61 27.93

(21.2-47.9)  (25.96-41.38) (13.36-46.89) (19.19-44.61) (24892)

are meagre. In the present study, an inkarge-scale variatiori$?>. The monthly the usual March value, indicating intensi-
crease in phosphate content was encouraverage nitrate concentrations varied befication of upwelling and thusupporting
tered during the bloom period comparediween 1.80 and 4.38mol I}, the highest phytoplankton blooming. Blooming was
to the pre- and post-bloom periods. Phosvalue being observed during the bloomalso reflected in the MODIS sensor of
phate values ranged from 0.28 toperiod. The monthly average values ofchlorophylla value, which was found to
3.03pmol I"* during the study period, nitrite ranged from 0.58 to 4.68nol > be high during this period and again re-
having monthly average value of The concentration of nitrite decreasedstricted to the near-shore region. Both
0.65umol I"tin January to 2.1Qimol I marginally during the bloom period; the these features clearly complemented the
in April 2005 (Table 1). This increase in highest value was obtained during theupwelling phenomenon in this region
phosphate level during the bloom periodpost-bloom period. Raghuprasatias during the period, as reported by oth-
may be due to the decomposition ofalso observed similar increase in nitrateer$%

plankton, resulting in oxygen consump-content during theNoctiluca bloom in Although planktonic blooms have been
tion and liberation of phosphate. Similar Palk Bay and the Gulf of Mannar. observed on this coast during several oc-
reports on increase in phosphate content Analysis of qualitative and quairative  casions, the present one was unique in
during the occurrence of phytoplanktonaspects of phytoplankton revealed that thenany ways: (i) appearance Nf scintil-
blooms in coastal waters are avail-N. scintillansdensity was 2.38 10 cell > lans bloom and its photographic record
able*®%8 silicate, tilized for the for- against the total cell count of 3.1 has not been reported so far; (ii) among
mation of siliceous frustules of diatoms, 10° cell I, sharing almost 80% of the the reported cell densities dh scintil-
constitutes one of the most important nutotal phytoplankton standing crop. This lans bloom, the present one was rela-
trients regulating the phytoplankton bloom was associated with 29 other spetively high and (iii) bloom appearance
growth and proliferation, and ultimately cies of phytoplankton, which included exhibited visible changes in physico-
to its blooming. Its values ranged from nine species of dinoflagellates, 19 spe<chemical properties of coastal water.
13.36 to 47.umol I"%, with monthly av- cies of diatoms and one species of

erage values ranging from 27.0810 I cyanobacteria Trichodesmium eryth- Naqui, S. W. Aet al, Curr. Sci, 1998,

in March to 32.67umol I in February. raeun). Ceratium furcaC. tripos Dino- 75, 543-544.

The marginal increase in silicate concenphysis caudatandProrocentrum micans 2. Sreekumaran Nair, S. R., Devassy, V.
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rich upwelled water. Observations, simi-thrix longissimaandRhizosolenia alata }5472_3]4;3'(: A. Rao. V. N. R. and Nair

lar to ours have also been repoft¥d among diatoms were relatively abundant ~ argunam, ©. A, Rao, V. . & & a,
. . . K. V. K., Indian J. Mar. Sci 1989,18,

Nitrate, considered to be the most stableompared to other species. 289-290.
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is readily assimilated by the phytoplank-less and restricted to the near-shore water.6. Misra, S. and Panigraphy, R. @ndian
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Effect of water stress on seedling growth of four tropical dry deciduous
tree species under an elevated CQOegime

Due to fossil-fuel burning and deforesta-partment of Botany, Banaras Hindu Uni- of exposure, three seedlings of each species
tion, the concentration of atmospheric £O versity, Varanasi, India (238N, 803E, from each treatment were harvested.
may exceed 700 ppm by the end of thel29 m asl). One-week-old seedlings ofHeight and leaf area were recorded. Leaf
present centufy The elevated Claffects  each species were transplanted into earthearea per plant was obtained as the product
plants either by increasing carbon fixationpots (1710 cubic cm), one seedling per potof number and area of leaves. Leaf area
due to repression of photorespiration andrhe soil in the pots was inceptisol (33%for each plant species was calculated from
increased substrate supply, or by decressand, 16% clay and 33% water holdingregression equations relating leaf area to
sed water loss due to partial closure ofcapacity (WHC)). Organic C, total N and leaf biomass, developed from destructive
the stomata or by C&driven changes in total P were 2.4, 0.18 and 0.03% res-arvests of leaves from a separate set of
ecosystem nutrient dynamics and changegectively. The transplanted seedlings wereseedlings. Plants were then separated into
soil structuré. Dry tropical forests often equally well-watered during the first three stem, leaves and roots. All plant parts
experience frequent droughts during whichweeks. Seedlings were subsequently subwere oven-dried at 8C to constant
an increased soil-water deficit develdps jected to four soil moisture levels: 1, %, weight. Similarly, after 60 days of expo-
and seedlings experience desiccdtidine and ¥ WHC following Khurana and sure, the remaining plants were harvested
present study investigates the interactiveSingt. and final growth data were recorded.
impact of water stress and elevated,CO For exposing seedlings to a relatively The impact of species, water level, £O
on seedlings of four native tree speciesglevated CQ@level, the method described concentration and days of exposure was
Acacia catechwilld., Bauhinia variegata by Khurana and Singrand Devakumar analysed through multivariateN©OVA.
L., Dalbergia latifolia Roxb.and Tectona et al® was followed, in which higher Results of the present study show that
grandisL.f. We address two broad ques-concentration of CO(700-750 ppm) was growth performance of seedlings signifi-
tions: (a) Do elevated GOand water obtained from decomposition of organiccantly differed across species, water
stress affect seedling growth differentially inmatter. A set of 24 (4 water levets3  stress and CQevel. Interactions species x
different species? (b) Does the elevatedeplicatesx 2 sampling dates = 24) pots water level, species CO, level and water
COinteract with water stress in affecting was used for each species in ambient ankével x CQ level were significant. Water
the growth performance of seedlings? elevated C@ stress had a profound adverse effect on
The interactive impact of two levels of Before exposure of these seedlings tahe growth performance of seedlings of
CO, concentration and four water levelselevated C@ a set of three seedlings all the four tree species. Seedlingsfof
was assessed in a pot culture experimenwvas harvested to record the initial growthcatechudid not survive at ¥4 WHC beyond
conducted at the Botanical Garden, Dejparameters (0-day harvest). After 30 days80 days and those 8f variegatadid not
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