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BSTRACT

It is challenging for a new researcher to decide correct method of water Sampllng for the siudy of

oqplanktqns and phytoplanktons. Even after several references it is quite difficult select suitable method,
because each lake is unique in terms of its location,

s difficult where annual fluctuation of water volume is m
i "study of seasonal variation in zooplankton community,
<. Upon the course of further collection. We used open w
“:different mesh size with horizontal .and verticol tow, a s
«ollection of bucket method is crude method and not at
_method were not congruent with other method. It is not
" with this method. We Jfound use of plankton net is not sui
" to collect water samples with vertical tow, while horizo
suitable for bol/_ection of water Jrom: required depth at
~community with respect to different thermo Strata of w
“but found most suitable method for collection of be
- zooplanktons are collected without bn y domage. With th
-useful but it’s cost is much higher than other methods m

ore. In this research we collected water samples for
in which we employed various methods to decide
ater collection of bucket method, plankton net of
imple Manual pump and trapper pipe. Open water
all suitable for research. As samples collected by this
possible to collect epi, meta and hypolimnion water
table for seasonally dry lakes were it is quite difficult
ntal tow has clogging problem. Manual pumps are -
cheaper cost. It is most suitable to study plankton
ater body. The trapper pipe methqd_;qu bit tedious
nthic sample. The advantage of this method . is

entioned above. .
XEY_WOB_D: meta qhd‘hypolimnion water , advancement of techno/og_y.

INTRODUCTION::

.locaﬁo_n, quantity of-water, depth of lake-and amount of contamination  while sampling etc. In freshwater
the conditions further differ from lotic to lentic habitat. Where researcher has to adapt suitable method of
,sampie:’cdl'leé'tip’n‘fo’r 'a'ci:urat,ef results. Each lake is'unique in terms of its geographical location, its bottom
topography, depth, volume of water and seasons. Selection of the’suitable method become more
challenging when lake is almost dry having water level up to knee in dry season and. more than 20 feet
depth in rainy season. On one hand researcher needs suitable method to cope with all seasons, because
change in sampling method depending upon water level may alter the estimates or results. Here are the few
methods-tried for. the research on.zooplankton collection, research aspirants can choose suitable method.
depending on available resources and objective of research because every lake is unique, The most popular
techniques of sample collection are use of nets and traps (Wetzel et.al, 1979). i A
" Many of research scholars ‘worked -over different sampling methods. Schindler described. two

o'evics for \'/erticalv sample cbllection in which one is inexpensive syringe métho_d and other is transparent .~

The cénditions of sampling are different in ocean's than freshwater because of various factors like
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surrounding physiography, depth etc'.v‘l't becomes further .

e advancement of technology robotic traps are most _ ;
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trap whrch lS found to be more efficlent than other popular methods or clevlces (D. W. Schlndler, 2011)
-Some others descnbe efficiency of pump method is far better than trap or plankton net method. In a similar
study on distribution of zooplankton in vertical strata pump method was used by Minna Rahkola, who says
that plankton density obtained with pump method is far better than plankton net and tube sampler (Minna
Rahkola et al., 1994). Waite and his colleagues designed a new submersible filter pump apparatus which Is
suitable for lotic and lentic habitats and also for cooling lakes. The advantage of the device was It can collect
samples continuously with simultaneous filtration. This method has combined features of pump and tow
net. (Waite, S.W. et al., 1980).

In the present study, we are going to analyse the different low cost methods of sample collection,
which include open water collection by bucket method, plankton net of different mesh size with horizontal
and vertical tow, a simple Manual pump and trapper pipe. All these methods are used and studied by
different scholars, but the purpose of this research is to analyse efficiency of these methods. Though net Is
still popular method but it is having numerous constraints. The sample collection may be influenced by net
design ., haul speed stall speed and zooplankton communlty structure which integrated to affect net
filtration efficiency of plankton net (Donald J. McQueen ‘et al., 1993). We analysed pump method of sample

; collectlon, whlch ‘was found to be most efficient and convenient to collect water sample from three strata.

. Similar. opinion was found with research done by Stephane Masson, in which he compared nets and pumps
as sampling gears as'in our case, According to their research pump system captured _higher densities of -
" ‘animals per taxa:as compared to cantilever and Wlsconsm nets. The cantilever has advantage that it can
collect mobrle plankton more efflcrently than pump and Wisconsin net (Stephane Masson et al.; 2004).

o Pump method has’ dlsadvantage that due to friction Jornted appendages may damage thus mrsleadmg .data
: analysrs, therefore pump should be desrgned properly by usmg net (Charles B. Mrller & David C. Judklns '

,1981)..

In an experrment at Baltic lake the efficiency of plankton net was tested agamst trap method in
which' it was found that plankton net was only 75% efficient that of trap method. Plankton net and trap
..+ were found to be equally efficient for collection of nauplius larva but plankton net is in efficient to capture
" adult copepod and. cladocera The main.findings of this research was only 65% of the total zooplankton
e biomass retalned in the trap was collected by the net which concluded that net is not surtable method for '
collectron of zooplanktons for quantltatrve analysis (Paula Kankaala 1984) ' : : el
- Ina study of Canadran Shleld lake, for collection of water samples from stratrt"ed lake that is epl-
o ymeta and hypolimnion. water samples two samplrng methods were tested that is Plankton Net and Pump.
‘They found highest vanatron due. to lake water layer effect. Wrthm the same Iake selection of different.
F "sampllng methods explamed more vanatron than that of lake effect for some zooplanktons ‘which lead to
':_alter mterpretatlon “of zooplankton abundance. This study found that pumping system is highly efficient in

i capturmg hlgh densrty of planktons per taxa whrle cantllever net was more efficient in capturmg mobile taxa . - .
definit conclusron (Stephane ‘Masson. et Al

insample collection, like: use: of rob'otics','
: ve: e of lnvolvement of technology One of such,
OV",(Remoter Operated Vehrcle) It has useful features as to locate patches of species,.. .
ple can.be studled in‘term of vrdeo or. rmages whlch enables in situ observations: of.__
s similarly it:is havrng rsa'dvantages llke rt is difficult to study rare organlsms, |nadequate image
st resolutlons and planktons responds toward ROV (Petel C et al., 1995). n this experiment we have also

-de51gned a -new trap method Entlre expenment was carrled on Kurnur reservorr of Solapur dlstrlct

: Maharashtra, lndla S
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MATERIAL AND METHODS
Site Selection for plankton study

This study Is related with sampling problems at fresh
water lakes which have far different condition than marine
water like bottom topography of lake, lotic or lentic ecosystem
and seasonal avalibility of water and so on. As a case study a
Bori River dam Is selected from Indla, In Solapur district of state
Maharashtra. It is a government built Minl Porject by name
“Bori Laghu Prakalpa” popularly called as Kurnur Dam which Is
also known as Bori Dharan locally. It is a small nine gated dam
exactly located at 17°37'0"N latitude and 76°13'2"E longitude. It
Is a earth fill dam which was constructed at confluence of Harna
and Borl river which are the tributaries of Bhima river. The dam
covers the catchment area of 1,254 km? from Akkalkot and

Tuljapur Tehasil. It is located in drought prone area and fed with
monsoonal rainfall in its catchment area

! s ms
1) t .ggn-
.,‘ L R0

o i

+:Fig. 1. Site map of Kurnur dam .

', The monsoonal rainfall is un predictable therefore the reservoir water volum is also un predicable. In

Rl srainy season the reservoir is full when water over flow through gates and during summer in month of April

“and May, the water level reaches below dead storage that is not even up to knee. This provided the
i opportunity to study different water sampling technique for the study of planlktons.

The sampling time is very important. For water sample collection May month was selected

" because of maximum catch was found during summer season in various studies. We employed following

:methods to study possible results of different water sampling methods. It include open water collection of

. j-."f-jbucke_t method, plankton net of different mesh size with horizontal and vertical tow, a simple Manual pump
‘-_.'jand trapper pipe :

“*A) Bucket method:
- A hanging bucket of manageable size was selected and calibrated for its over flow volume which is
. “'rj)easured to be average 5243 ml. A small aperture of 15 mm was made which can be closed with rubber
cork to prevent leakage of water. The systematic way was followed to collect water sa mples with bucket. To
.collect water sample, specified persons entered bare foot in water from margin up to depth of 43 cm from
“the firm water bottom to surface of water. At this depth the water level touches knees, which Is safe and
omfortable ts collect water. With thé help of swinging bucket the surface water is collected with horizontal
w by partly dipping and dragging biicket on water surface with the help of both arms. Water samples from
fferent diréctions 'céjn_;l_)'evj_(:bl_léc‘t:édfin'this way which is filtered in plankton net of 200 mesh size. The
;plankton net is tied with sampling bottle at the bottom. This step was followed for ten times so'as to filter
ar about 50 litters of water and each time over flow level from bucket s maintained. o
2 e used for ‘vertical tow. The rubber cork is removed and inverted bucket is

#0707 A hanging can also b
dipped. The closed air from bucket escapes through bottom aperture., then aperture is closed with rubber

ork after 'réaching the bottom and bucket position is Inverted and pulled rapidly to collect bottomn water

sample that. is hypolimnion sample. The planktons from the entire vertical column can be collected by tying
- the net of 200 mesh size to the bottormn of bucket and dipping inverted bucket without closing its aperture, in

the bucket is reverted and pulled entire vertical column of water pass through bucket which is filtered
_through plankton net. ¥ ' s '
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‘ Advantage

Direct collection of water sample

Water from epi, meta and hypolimnion can be collected.
Undamaged planktons are collected

Cost effective and eco friendly.

Disadvantage: ‘

Contamination of water due to physical disturbance. '
Planktons that avoid littoral area cant be collected like pelagic copepod and cladocera

Clogging problem of plankton net from bottom samples collected in bucket.

Escape of planktons due to disturbance

B) Plankton net method:
Plankton nets of 80, 125 and 200 mesh size were used in this research. Mesh size is an aperture or

eye size in net. Sample are collected through two methods that is horizontal tow and vertical tow. One npeed
to enter in water through boat trawler to collect water sample. The handling of plankton nets from margin
. 'has’ possrbllrty of damage and clogging. The surfacé water sample is collected through horizontal tow by
: tying floaters on end of the ring and heavy material at other end of the ring. Volume of water that flow.
through net can be calculated by formula as mentioned below.
: :::)tis very easy to collect water sample through vertical tow as ring at mouth of netis heavy it can dlp
deep into water. The depth of net can be measured with help of plastic rope tied with ring and marked wtth
j scales whrch is used to calculate the amount of water flow through net dunng vertical tow.

: .Advantages :
Do not need to get wet in water
- Easy way of sampling
- Undamaged planktons are collected
* Cost effective and eco friendly.

Dlsadvantage

: Clogging of plankton net : :
gPhysrcal ‘damage of net during tow, so reqmre deep water.
Escape of planktons due to drsturbance :

': ‘C) Manual pump

Jnner drameter prpe is used to collect water sample. One end

'heavy ltself therefore when free en is thrown into water it. automatrcally dip in water and reach’the
i '.bottom The tip level of .pipe:.can be mamtamed with the help of stick and rope marked with scales(
"'Cantlleaver) One can tie the tip with floaters or dippers. Therefore with this method water samples from
- epi, meta and hypolrmmon can be collected without damaging planktons. Pumpmg force sucks water into
' - the pipe from mouth-of. valve which prevent back flow of water. One_can collect bottom clog with this
- f'ftechnlque When ‘the pipe is full with water by pumping force, lt“lS"WlthdraWI’l from the water body and its
valve is opened in a bucket to collect water, which is flltered'm 1 nkt n net of 200 mesh size to reduce the
i ‘sample size, Another small modification can be done by placmg frlt ; fp antton at thejunct|on of two prpes»

T
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near the pump that filters only water and zooplanktons to plankton net at the junction of pipe and pump
inlet. Later the free end of pipe Is lifted from water and emptied in a bucket, The procedure Is repeated
seven times to collect near about 50 Iitters of water (each time 7725.3 litters). If the length of plpe Is more
than 50 feet it requires more pressure to be exerted by the pump and sample collection become hectic Job.
The free end of pipe can be tied with floater and plastic rope marked with scale. The floater and rope

enables the tip of pipe to malntalri"pértlcular depth from the surface of water.

Mannual pump

Fishing rod

Plankton net trapper

Transparent pipe

D
Paa)

Mannual pump method of water sample collection

idvantage:

e c2n collect water sample from epi, meta and hypolimnion.

#ttom samples can be collected which is not possible in other methods.
w=ter ssmple can be collected from margin of water or boat.
tmdzmazed zooplanktons can be collected from water trapped in pipe.

Cost =Fective and eco friendly.

Lex of swength is required for manual pump.

Dizurtzace in water lead to escape of planktons but can be rect

ifiable by waiting to settle down.

pipe is designed by'U's'is very simple and cost effective. It consist of 4inch pipe (10.16 cm )’
3 fest length (91.44 t_;r’n) ,Whi'ch can store 7416.317 litters of water. It has two ends A and B, and
¢ having valve and two different coloured nylon rope marked with scales. The A end is tied with
end is tied with green rope. Bath.of them are tied with fishing rod with pulley. When pipe is
and B end towards water surface by regulating green rope,

g =ter to enter in the pipe. The green rope is liberated for required depth with the help of
ouiliey. The pipe can reach the bottom because of its welght. The level of depth can be adjusted with help of
=mowe mentionsd nylon rope with scales. The water is allowed to settle by waiting for few minutes. When
sners = mo disturbance, escaped planktons return and may enter in pipe along with water. After few minutes
e r=d which is tied with another fishing rod is pulled with help of pulley rapjdiy. This makes A end of pipe
woward towerds water surface and B end towards bottom. This rapid inversion blocks the valve and prevent
=it of T2oped water. As the length of pipe is three feet, it p;%\’lgd

D™

fee

» sipped making A end towards bottom
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100 ml bottles containing sample water. The anoth

‘collection efficiency and to study suitability of methods of sampling. - _

_-20mm wide and 1Imm deep Chamber that can withstan

- RESULT AND DISCUSSION
e éelzect suitable method for further course of research. The

. of water filtered.

" . Available online at www.lbp.world.
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escape from pipe. The red wire Is pulled with help of pulley to collect the pipe out of water. The rod for red
“rope must be sufficiently strong for to sustain near about 8 kg welght of plpe (Welght of plpe + Valves
_+water). The pipe is reverted in a bucket to collect trapped water and filtered through plankton net of 200
mesh size to reduce the sample volume. It is best method to collect water samples from hypolimnion

without damaging planktons.

o 0 / e

[ DD iaf
s

Cantl boaver

3

v After collection of water sample either any of above methods, filtration with plankton nets Is
essential to reduce the sample size to 100 ml, therefore 100 ml plastic bottles are tied at free end of
undamaged plankton net. After filtration and collection of water sample, immediately preserved by adding

formalin powder. Small packets of 4 gm formaldehyde powder and 3 gm borax powder sachets are added to
er method of preservation is use of alcohol but we

Vemp_loyed_fdrrvnaldehyde for preservation. The samples bottles are carried to laboratory for analysis of
' Sample volume is further reduced to 20 ml by using small piece of plankton nets ‘with 200 m_ésh size.
The reduced volume is easy for further analysis with Sedgewick-Rafter Counting chamber. It is plastic

chamber available in market. We used standard Sedgewick-Rafter Counting chamber with 50mm long x
d 1ml of sample volume. The fine grid lines of 100 x

of organisms belong to Rotifera, Cladocera, ‘Copepoda

1mm squares makes easy for calculation. Number
her statistical part is applied as mentioned in-result and

:and Ostracoda are recorded in individual table. Furt

. discussion.

.-~ Water samples were collected from different sites at Kurhur Dam with ten different methods to

table no 1'mentions about the amount of water

~ volume filtered through net. For horizontal and vertical tow, flow rate is considered to calculate the volume

Table; 1 sampling methods 4nd total water volume. collected for analysis

mpling] ~] Volume of water sample collected
R e S | for analysis.in litters . - '
117 Hanging bucket method horizontal tow - ' — © .50
2. .| Hanging bucket method vertical tow - , ;.50
B Planklon nel method 8U mesh (Hurizontdl low) - 65.
.['a 7] Plankton net method 125 mesh (Horizontal tow) 73
5 Plankton net method 200 mesh (Horizontal tow) 68 -
6. - - | Plankton net method 80 mesh (Vetical tow) 66
17 I Plankton net method 125 mesh (Vertical tow) 67
[ 8[| Plankton net method 200 mesh (Vertical tow) 62
[9 | Manual pump . S50
110 .| Trapper pipe 50

i
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Copepod, Cladocera and Ostracoda were studied which are

Among zooplanktons following Rotlfera,

mentioned in table number 2.1 to 2.4.

Table, 2.1 List of rotifer found in collected water sample,

. |Asplanchna sp.

Cephalodella exigna

Keratella tecta

Notholca acuminata

-\ Brachionus angularis

Cephalodella forficula

Keratella tropica

Notomata copeus

Colurella adriatica

Kertella valga

Proales decipiens

. |Brachionus calyciflorus
I Brachionus caudatus Dicranophorus dolerus Lecane bidentata Testudinella patina
Brachionus diversicornis Euchlanis dilatata Lecane bulla Testudinella sp.
LBrachionus falcatus Filinia longiseta lecane depressa Trichocerca tigris
_ Brachionus folculus Filinia opoliensis Lecane pyriformis Tripleuchlanis spp
| ,LBrachionus Sorficula Keratella cochlearis Lepadella ovalis Rotaria spp
LB quadridentatus Keratella procura Lepadella patella Synchaeata spp
- LBrancionous calciflorus Keratella quadrata Monostyella sp. Polyarthra spp.

Table. 2.2 List of copepod found in collected water sample
Mesocyclops leuckarti
Paracyclops fimbriatus
Trophocyclops prascinus

Megacyclops sp.
Diaptamus spp.

, Paracyclops spp.
Eudiaptomus gracilis Sars
, Heliodiaptomus contortus

Mesocyclop sps
Nauplius larvae
‘| Cyelops viridis

Table. 2.3 List of cladocera found in collected water sample

l Alona Ceriodaphnia pulchella Sars Ilyocryptus sordidus (Lievin)
Mona guttata Sors Cypris Macrothrix goeldii (Richard)
l Bigpertura Daphnia sp Macrothrix spinosa (King)
[Biapertura affinis (Leydig) Daphnia cucullata Sars Moina mircura
[ Bosmina Flurcularia sp Scapholeberis kingi
lﬂqsmina longirostris Grimaldina brazzaj (Richard) Trophocyclops
Table. 2.4 List of cladocera found in collected water sample
[Qn docypris spp. Cyprinotus Limnocytbere Cyprides
— Candona Cypris spp. Metacypris llyocypris
: LCen trocypris . : ’ Darwinula Potamocypris Stenocypris spp.

;- The data was collected and . analysed in the laboratory. Two popular statistical technique Simpson
index and -Sh_ahon.index were-applied to the collected data. The highest diversity among collected samples
werefo‘u'nd_Mthf‘iféi'tic'a‘!'-_met_hods rather than horizontal tow methods because horizontal tow is dominated
) \ ical ‘tow: collected samples from benthic part of the lake which include

by thif‘er_‘a_,.'cbmmunit_y-while_yert _
more numbers of .Copepod and Cladocera. But the diversity doesn’t give the clear picture of community

composition, population density, as the community is dominated by Rotifera. From the graph, itis clear that
Pump method has highest efficiency of collection by collecting maximum numbers of species.’
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