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Many farmers in the coastal region of Andhra Pradesh are converting their paddy fields into shrimp 
culture ponds and shrimp seed farms.  The microscopic world of shrimp seed farm was studied by 
the Fold scope.  The paper Fold scope is an inexpensive, light weight microscope with battery 
powered LED for illumination.  In this paper Fold scope has been used to study different species 
under the microscope of 10X magnification. The results revealed the presence of Daphnia, 
copepods, cladocera, rotifers and diatoms. 
 
 
 
 
 
 
 
 

 
 
 

 
 

 
 

 
 

 

 
 

 
 

 
 

 
 
 
 
 
 

 
 
 
 
 
 
 

 
 

  
 

 
 

INTRODUCTION 
 

A microscope is basically made of curved pieces of glass which 
are known as lenses inside the tube.  The lenses force light 
waves to bend and they pass through the object.  As the light 
waves bend, they spread out, so that object appears bigger in 
size.  The simplest microscope which we use daily is a 
magnifying glass.  This magnifying glass is made of convex 
lens.Bardell David,Henry C.Kinget.al, Atti Della Foundazions 
et.al.  Convex lens causes the rays of light to bend, stretch, 
converge on a spot on the other side of the lens.  Image gets 
magnified by the principles of geometry.  The magnification 
depends on curvature of the lens and depends on the distance 
between the lens and object and lens and eye.  Advanced 
microscopes use a combination of different type of lenses and it 
can be used for various purposes. 
 

A Foldscope4 is device developed and designed by Manu 
Prakash, Stanford University.  This Foldscopeis a paper based 
microscope based on the “origami” Japanese Art. Cybulski J.S., 
F. Denero et.al, Simone Ahuja.  Foldscope can be attached to 
the smart phone I.Hernandez- Neuta et.alwith the help of 
magnet.  This smart phone attached Foldscope can be 
successfully used in the field studies and for laboratory studies. 
J. Moya Salazaret.al, J. Rajchgot et.al, Isaac Bogoch, Bogochll 

et.al, Jean T. Coulibaly et.al, Bogoch II et.al, Lovire. Coulibaly. 
J.T et.al, D. Ambrosio MV et.al.  The Foldscope is compact, 
light hand held then compared to the conventional 
microscopes. Ephriam R.K.D et.al, S.G.P Sanchez. 
 

Aqua Culture production has grown tremendously in recent 
years.  Many farmers in the coastal region of Andhra Pradesh 
and especially West Godavari District near Bhimavaram region 
are converting their paddy fields into the aqua culture 
pondsPriyamvada Devi et.al.  Shrimp farming and its activities 
contribute to the economy of Andhra Pradesh State and Andhra 
Pradesh developed a new policy in 2015-2016 23 regarding the 
cultivation of fisheries.  A few farmers are following traditional 
methods and their production is very low.  But many farmers 
started to stock the shrimp seeds produced from shrimp seed 
farms or hatcheriesD.Yuvaraj et.al, Anil Bisht et.al.  Supply of 
quality shrimp seed to the farmers is highly essential for 
scientific cultivation and managementM.Suriya et.al, M.S. 
Islam et.al.  So many hatcheries or private shrimp seed farms 
are established, developed in selected study area due to high 
salinity in their water bodies. 
 

As the Author / Investigator Team were interested to promote 
the Foldscope in rural area (in the west Godavari district) and 
to study the seedling pond water investigator gave the 
Foldscope, supplied by DBT to the private hatcheries persons 
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to observe and to give water samples of hatcheries pond.  The 
water samples were collected and slides were prepared were 
analysed by standard keys. 
 

The Foldscope Pictures  
 

 
 

Figure 1 Foldscope 
 

 
 

Figure 2  Instruction Manual - Foldscope 
 

 
 

Figure 3  Origami Sheet - Foldscope 
 

Selection of Study Area 
 

Two ponds in the Srungavruksham village were selected. This 
Village is in Palakoderu Mandal of west Godavari District. It is 
located 64kms east from district Headquarters Eluru. 
 

It is located 64kms towards East from district headquarters 
Eluru, the latitude is 17.246991 and latitude is 82.440441.It is 
11 meters above sea level. It is 402 kms from Telangana State 
Capital Hyderabad. The local language is Telugu the total 
population of this village the people of this village is 11080 

cultivate fish and shrimp. This area has many hatcheries which 
supply fish (Prawn seedlings to entire region.Taking that factor 
into consideration, present study has taken up this area.      
 

 
 

Figure 4  Study Area, West Godavari District, Andhra Pradesh 
 

 
 

Figure 5 PalakoderuMandal, West Godavari District, Andhra Pradesh 
 

 
 

Figure 6  Srungavruksham,   PalakoderuMandal, West Godavari District, A.P 
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Photographs of Sample Collection 
 

 
 

 
 

 
 

 
 
 

 
 

 
 

METHODS AND MATERIALS 
 

Sample Collection 
 

The water samples are collected from Shrimp seed farm of 
Srungavruksham Village of PalakoderuMandal of West 
Godavari District.  The water samples are collected from the 
pond by the 25 um mesh by lowering the mesh into seedling 
tank.  The water samples were examined under the Foldscope. 
 

Collection of water samples for quantitative and qualitative 
Analysis 
 

Zooplankton samples were collected from the seedling ponds.  
Plankton net, made up of bolting silk cloth no. 21 (mesh size 
approximately 0.6mm) was used for collecting the samples.  
The bolting cloth was attached to collecting bottle of 100ml 
capacity.  Samples were collected from surface water.  
 

For each sample 50 litres of water was filtered through the net 
and transferred to screw capped bottle of 100ml capacity.  All 
the samples were preserved using 4% formalin and brought to 
the laboratory for observation.  The plankton were observed 
under Foldscope and identified upto genera with the help of 
standard keys. 
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Qualitative Study   
 

The preserved samples were centrifuged and settled plankton 
were used for quantitative study for Zooplankton count by 
using Sedgwick rafter counting cell. 
 

RESULTS AND DISCUSSIONS 
 

The collected water samples were analysed for its colour, 
odour, turbidity, dissolved oxygen, pH and temperature.  The 
results were given in Table I.    
 

S.No. 
Characteristic 

Property 
Observation Results 

1 Colour Greenish – Brown 
Indicates the presence of 

green brown algae 
2 Odour Fishy Smell  

3 Turbidity Slightly turbid 
has to be managed for 
reduction of turbidity 

4 Temperature 220c 
Suitable for growth of 

prawn 

5 Dissolved oxygen 2.9 ppm 
has to be increased and 

modified 
6 pH 6.8  
7 Salinity 18 ppt  

 

S.No. 
Name of 

Zooplankton 
Density of 

Zooplankton 
1. Daphnia 700 / litre 
2. Copepods 1200 / litre 
3. Cladocera 260 / litre 
4. Rotifers 140 / litre 
5. Diatoms 1050 / litre 

 

Microscopic Study 
 

The water samples are examined under the microscope using 
10X magnification and observed different Zoo planktons and 
Larvae / eggs of shrimp / fishes.  The slides made up of water 
samples were studies by Foldscope and images were 
photographed.  The species were identified and labelled.   
 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

DISCUSSIONS 
 

The Foldscope was very easy to handle the image quality is 
superior when Foldscope is connected to smart phone with the 
help of magnet.  The results showed in the picture shows the 
presence of Daphnia, Copepods, Cladocera, Rotifers and 
Diatoms.   
 

CONCLUSIONS 
 

It is very difficult to carry the compound microscope to the 
field and many precautions has to be taken.  The Microscope 
should be maintained carefully.  They should be kept at dry 
places at room temperatures, eyepiece lens, iris diaphragm 
should be kept free from dust.  Foldscope is easy to handle and 
not costly Rebecca Calder et.al, Soumitra Banerjee.  Farmers 
were excited to see the microscope in their hands and there are 
no technical hurdles involved in the usage of the Foldscope.  
They were happy to use them as they do not require electricity 
and they can take them to the field in their pockets.  As it is 
affordable farmers will have better understanding about the 
microscopic world surrounding their daily life.     
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