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Abstract

Zooplankton is a group of micro-organisms which do not have strong power of locomotion and usually move by being drifted by water current. In up-stream region of River Siang, they were less in numbers in most of the sampling sites. During the study period, 24 different genera of zooplankton were recorded from the River Siang. The recorded zooplanktons were classified into 5 different groups, among which, Protozoans were represented by 6 genera (22%); Rotifera by 7 genera (30%); Cladocera by 5 genera (22%); Ostracoda by 1 genus (4%) and Copepoda were represented by 5 genera (22%).
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Introduction

Limnology is an inter-disciplinary science which involves a great deal of detailed field as well as laboratory studies to understand the structural, functional aspects and problems associated with the fresh water environment, from a holistic point of view [1]. Aquatic biodiversity is threatened primarily by human abuse and mismanagement of both living resources and the ecosystems that support them. Most of the ponds are getting polluted due to domestic waste, sewage, industrial and agricultural effluents. The requirement of water in all lives, from micro-organisms to man is a grave problem today because all water resources have reached a point of crisis due to unplanned urbanization and industrialization.

Floodplain lakes are common features of the river systems in North East India. The floodplain lake of Assam is a highly productive system producing around 100 kg ha1yr1 from Indian reservoirs [2]. The floodplain lakes form an important component of inland aquatic resources of northeastern India, exhibit significant fishery potential and are mainly located in the states of Assam. Little is known so far about biological productivity of these interesting ecotones in general, and about composition, abundance and ecology in zooplankton in particular [3] from certain floodplains lake of Assam. While Sharma [4] studied their ecology in Deepor Beel (Ramsar Site), some of the workers who made significant contributions in zooplankton and phytoplankton are Edmondson, Boney, Hobro and Willen, Pennak, Ramakrishnan and Sarkar, Bhati and Rana, Islam et al., Acharjee et al., Daimari et al., Kar and Barbhuiya, Salve and Hiware, Nikam, Veerrendra et al, Singh and Sharma, Rajagopal et al. [5-19]

Study site

The River Siang is the largest river of Brahmaputra river system, originating from Chema Yungdung Glacier near Kubi at 5150 m in Tibet. Popularly known as Tsang-Po in Tibet, it flows in the West-East direction. After traversing a distance of about 1625 km in Tibet, it takes a turn in south direction, enters the territory of India near Tuting in the Upper Siang district of Arunachal Pradesh, and flows through North-South direction in East Siang district towards Assam and finally merges with Lohit and Dibang in Assam, becoming the mighty River Brahmaputra (Das et. al. 2014a, Das et. al. .2014b, Das and, 2015) [20-23].


Materials and Methods

Plankton samples, from the River Siang, were collected using plankton net made of bolting silk cloth (Nylobolt No 25 standard) having a mesh size of 0.2 mm. The plankton net was first tied to a weight and attached to a stick marked at 50 cm.The net was allowed to dip till it reached the mark and dragged for a distance of 24.39 m. The plankton samples were collected by filtering 6 litres of water from the studied site in the river and preserved in 5 % formalin in 50 ml capacity plankton sampling tube. The planktons were studied by the Lackeys drop method under a LABOMED- make binocular light microscope in the laboratory and first sorted out into different groups using a Microscope; detailed taxonomic identification was done with the help of following standard keys and literature. Counting was done by using Sedgwick- Rafter Counting Cell [24-27].


Results and Discussion

River Siang is Hill-Stream first order river; has colluvial (landslide from adjacent hill slopes delivering sediments and organic matter) valley segment and pool-riffle type of reach. This reach type is most commonly associated with small to mid-size streams and is a quite prevalent type of reach in the rheophilic zones. On the other hand, runs are generally laminar flow of water with sandy substratum. Pools, riffles and runs are generally found to dominate the micro-habitat type with frequent occurrence of trench pools. This river is said to be more entrenched based on V-shaped valley segment. The substrate type has been found to be dominated by gravels and cobbles with frequently-occurring quite large number of boulders and some bed rocks.
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Figure 1:  Map of (A) India indicating Arunachal Pradesh, (B) Arunachal Pradesh indicating to East Siang District, (C) In East Siang district highlighting River Siang (Study Area) of Arunachal Pradesh.
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Figure 2:  Pie-diagram of zooplankton showing the total contribution of different groups in River Siang.
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Figure 3:  Seasonal distribution of Zooplankton Groups in 2014.




In River Siang, it had been observed that Rotifers were found to be dominant group; while, Ostracoda were found to be a less abundant group during the whole study period (Figures 1-3). The study revealed that the increase in the number of zooplankton was in accordance with the temperature and its habitat. This study also showed that zooplankton species survive in the neutral condition in River Siang. It has been observed that fish density and plankton number are having relationship with water temperature which is in conformity with Chakravarty et al. [28]. Variation in bio chemical activity, velocity, volume, substrate, cover, water sources and a number of additional features operating seasonally [29] may be possible factor for variation in temperatu

During monsoon season, adverse effect on planktonic forms has been recorded particularly at certain gradient zones. It is apparent that sudden influx of water in the river during that season should be the causative factor for such phenomenon. The same view was also observed by Barner [30]. Occurrence of zooplankton in rapids and upstream and some portion of mid stream of River Siang have been found to be very less. It has been observed that increase in water current and turbidity affects zooplankton adversely

In River Siang, the highest population of zooplankton (453) is found in monsoon season, while the lowest (296) in the winter season. Species richness (S) was highest (24) in monsoon and lowest as (20) in both winter and pre-monsoon seasons. Species diversity index (H/) recorded between 3.004 and 2.711; maximum in post monsoon and minimum in winter. Simpson index of dominance (D) ranged between 0.07843 and 0.5644 maximum in winter and minimum in post monsoon. Simpson index of diversity (1-D) recorded 0.9436 post monsoon and 0.9216 in winter season. Evenness (e˄H/S) ranged between 0.8766 and 0.7523; maximum in post monsoon and minimum in winter seasons. Margalef index (D) was recorded between 3.761 and 3.268; maximum in monsoon and minimum in pre-monsoon seasons (Tables 1-3) [31].



Table 1:  Habitat Characteristics of Siang River.
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Table 2:  Status of Zooplankton recorded in different seasons and different year.
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+ = Present of Zooplankton in Season

- = Absent of Zooplankton I Season



Table 3:  Species Richness and different diversity indices of Zooplankton in 2014.
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Conclusion

The study revealed that the increase in the number of zooplanktons was in accordance with temperature and its habitat. This study also showed that zooplankton species survive in neutral condition. The status of the River Siang could said to be eutrophic as indicated by the diversity of zooplankton; it can be concluded that the zooplankton are enough to enrich the water quality of River Siang and suitable for fish production.


Acknowledgement

The authors are thankful to Assam University, Silchar and to the UGC, New Delhi for granting UGC-Fellowship to the First author.


Reference


1.  Adoni AD, Joshi G, Ghosh K, Charsia SK, Vaishya AK, et al. (1985) A Work Book of Limnology, Pratibha Publishers, Sagar, India.


2.  Talwar PK, Jhingran AG (1991) Inland Fishes of India and Adjacent Countries, Oxford and IBH Co., Pvt. Ltd. (Vol 1,2), New Delhi, India, pp. xix +1158.


3.  Yadava YS, Choudhury M, Kolekar V (1981) Fishing methods of flood plain lakes in North Eastern region. J Inland Fish Soc India 13(1): 8286.


4.  Sharma BK (2005) Rotifer communities of floodplain lakes of the Bramhaputra basin of lower Assam (NE India): Biodiversity distribution and ecology. Hydrobiologia 533(1): 209-221.


5.  Edmonson WT (1961) Changes in Lake Washington following an increase in nutrient income. Verth Int Ver Limnol 14: 167-175.


6.  Boney AD (1975) Phytoplanktons: institute of biology study, Crane Russak Co. New York, USA, pp. 125.


7.  Hobro R, Willen E (1997) Phytoplankton countings; intercalibration results and recommendations for routine work. Hydrobiology 62: 805811.


8.  Pennak RW (1978) Fresh water invertebrates of the United States. John Wiley and Sons, New York, USA, pp. 515.


9.  Ramakrishna M, Sarkar SK (1982) Plankton productivity in relation to certain hydro-biological factors in Konar Reservoir (Bihar). J Inland Fish Soc India 14: 58-68.


10.  Bhati DPS, Rana KS (1987) Zooplankton in relation to abiotic components in the fort moat of Bharatpur. Proc Nat Acad Sci India 57(13): 237-242.


11.  Islam MN, Khan TA, Bhuiyan AS (2000) Ecology and seasonal abundance of some zooplankton of a pond in Rajshahi. University Journal of Zoology 19: 25-32.


12.  Acharjee B, Dutta A, Sharma DK, Dash P, Behra BK (2009) Ecological status of Deepor Beel, Assam with special reference to its fish and fisheries. In: Kosygin L (Ed.) Wetlands of North East India: Ecology, Aquatic Bioresources and Conservation, Akansha Publishing House, New Delhi, India. pp. 41-54.


13.  Daimari P, Choudhury M, Dutta A (2005) Ecology and Fishery of River Subansiri (Arunachal Pradesh). Environment and Ecology 23(1): 4954.


14.  Kar D, Barbhuiya MH (2004) Abundance and diversity of zooplankton in Chatla Haor, a floodplain wetland in Cachar district of Assam. Environment and Ecology 22 (1): 247-248.


15.  Salve B, Hiware C (2010) Zooplankton diversity of Wan Reservoir, Nagapur (MS) India. Tre Res In Sci and Tech 2(1): 39-48.


16.  Nikam MT (2012) Studies of zooplanktons of Godada Lake Buldhana district (M.S.) India. J Review of Research 1: 1-4.


17.  Veerendra DN, Thirumala S, Manjunatha H, Aravinda HB (2012) Zooplankton diversity and its relationship with physico-chemical parameters in Mani Reservoir of Western Ghats, region, Hosanagar Taluk, Shivamoga district Karnataka, India. Journal of Urban and Environmental Engineering 6(2): 74-77.


18.  Singh N, Sharma RC (2014) Some important attributes which regulates the life of Macro-invertebrates: A review. International Journal of Recent Scientific Research 5(2): 357-361.


19.  Rajagopal T, Thangamani A, Seavarkodiyone SP, Sekar M, Archunan (2010) Zooplankton diversity and physico-chemical conditions in three perennial ponds of Virudhunagar district, Tamil Nadu. J Environ Biol 31(3): 265-272.


20.  Das BK, Boruah P, Kar D, (2014) Study of seasonal variation of water quality of River Siang in Arunachal Pradesh, India. IOSR Journal of Environmental Science, Toxicology and Food Technology 8 (2): 11-20.


21.  Das BK, Boruah P, Kar, D (2014) Fish diversity and habitat mapping of River Siang in Arunachal Pradesh using Remote Sensing and GIS. In: Mishra GC (Ed.) Innovative Energy Technology Systems and Environmental Concerns: A Sustainable Approach, Research India Publications, New Delhi, India. pp. 13-20.


22.  Das BK, Boruah P, Kar D (2014) Potential application of Geographic Information System (GIS) and Remote Sensing (RS) in River analysis. International Journal of Recent Scientific Research 5(4): 828-830.


23.  Das BK, Kar D (2015) Physico-chemical parameters and drainage types of River Siang in Arunachal Pradesh, India. In: Mishra GC (Ed.),Conceptual Framework and Innovations in Agroecology and Food Sciences, Krishi Sanskriti Publications, New Delhi, India, pp. 53-56.


24.  Ward BH, Whipple CG (1918) Freshwater Biology. John Wiley and Sons Inc, New York, pp. xx + 1248.


25.  Michael RG, Sharma BK (1988) Indian Cladocera: Fauna of India and Adjacent Countries Series, Zoological Survey of India, Calcutta, India pp. 261.


26.  Battish SK (1992) Freshwater zooplankton of India. Oxford and IBH Publishing Co., Ltd, New Delhi, India, pp. 233.


27.  Kar D (2007) Fundamentals of Limnology and Aquaculture Biotechnology, Daya Publishing House, New Delhi, India, pp. xvi +609.


28.  Kar D (2013) Wetlands and Lakes of the World. Springer Publications, London, pp. xxx +687.


29.  Chakravarty RD, Roy P, Singh SD (1959) A quantitative study of the plankton and physico-chemical condition of the river Jamuna at Allahabad in 1954-1955. Indian J Fish 6 (1): 186-203.


30.  Raid GK (1961) Ecology of Inland waters and Estuaries. Reinhold Book Corp., New York, USA.


31.  Barner LM (1951) Limnology of the lower Missouri River. Ecology 32(1): 1-12.



Your next submission with JuniperPublishers
 will reach you the below assets


• Quality Editorial service

• Swift Peer Review

• Reprints availability

• E­prints Service

• Manuscript Podcast for convenient understanding

• Global attainment for your research

• Manuscript accessibility in different formats

(Pdf& E­pub& Full Text& audio)

• Unceasing customer service



Track the below URL for one­step submission

http://juniperpublishers.com/online­submission.php





OEBPS/Images/cover.jpg
Diversity of Zooplankton
in River Siang of Arunachal
Pradesh, India






OEBPS/Images/fig2.jpg





OEBPS/Images/fig3.jpg





OEBPS/Images/logo1.jpg
Oceanography & Fisheries
Open access Journal
ISSN: 2476-0536





OEBPS/Images/fig1.jpg





OEBPS/Images/tab3.jpg
Indices (2014)

Seazons

Number

of Species
(Richness) (5)

Species

Simpson Diversity Indices

Simpson Index
of Dominance
)

Simpson Index
of Diversi

Evenne:
(e8/5)

2

007883

05216

o

Pre-Monzoon

2

oo73s2

05265

0s054

Monzomm

2

006557

09344

Post Monzoon

005644

09436






OEBPS/Images/tab1.jpg
Habitat Characteristics

Microhabitat Type.

CoverType

Substrate Type

Riparian Land Use

Segment

Riffe, Caseade

ndercuedioc
Oveshanging Degth,
n,\.mm Cover Small
foody Debris.

Boulders Cobbles,

e ain
aa

visible

Colluvil





OEBPS/Images/tab2.jpg
Actnoinys o

Monzoon

Frotozoa

Horam

[E—

Cladocera

Certodaphnia .

phnia 5.

Soina .

emracoda

s

.

Copepo

Diapromz

e

Mezoeyclops .

Neodiaptomu






OEBPS/Misc/page-template.xpgt
 

   
    
		 
    
  
     
		 
		 
    

     
		 
    

     
		 
		 
    

     
		 
    

     
		 
		 
    

     
         
             
             
             
             
             
             
        
    

  

   
     
  





OEBPS/Images/logo.jpg





