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Common names of soils Sand Silt Clay Textural class
Sandy soils (Coarse texture) 86-100 0-14 0-10 Sand
70-86 0-30 0-15 Loamy sand
Loamy soils (Moderately coarse texture) 50-70 0-50 0-20 Sandy loam
23-52 28-50 7-27 Loam
Loamy soils (Medium texture) 20-50 74-88  |0-27 Silty loam
0-20 88-100 |0-12 Silt
[20-45 [15-52 127-40 [Clay loam
Loamy soils (Moderately fine texture) 45-80 0-28 20-35 [Sandy clay loam
0-20 40-73  |27-40  [Silty clay loam
45-65 0-20 35-55  [Sandy clay
Clayey soils (Fine texture) 0-20 40-60  }40-60  [Silty clay
0-45 0-40 40-100 |Clay




JAR TESTING FOR SOIL TYPE

SAND LOAM -Humus
Water
Clay
Sand
Gravels §
0 - 10% clay 10 - 30% clay 50 - 100% clay Stones
0 - 10% silt 30 - 50% silt 0 - 45% silt

80 - 100% sand 25 - 50% sand 0 - 45% sand
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SOIL TEXTURE PYRAMID

Clay Loam Clay Loam

Loam

90 80 70 60 10
Sand (percent)

FIGURE (2) SANDY-LOAM SOIL, 10%CLAY, 20% SILT, 70% SAND
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WD = Water depth = 1.5 meter SH = Settlement height =0.5 meter (assumed)
FB = Freeboard =0.5 meter CH = Construction height =2.5 meter
DH =Design height =2.0 meter
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Phytoplankton

Primary consumer

plankton

- Tertiary consurmer

Inorganic or organic
components
Secondary consumer
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Members of phyioplankton in fish ponds
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They are tiny, few ten microns size plants: 1. Chroococcus, 2. Merishmopedia, 3. Aphhanisomenon,
4. Lyngbia, 5. Nostoc, 6-8. Oscillatoria, 9. Spirulina, 10. Anabaena, 11. Aphanisomenon, 12. Ceratium,
13. Peridinum, 14. Syncrypta, 15. Dynoprion, 16-18. Euglena, 19-20. Phacus, 21-22. Chlamidomonas,



Members of zooplankton in fish ponds
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1. Single-celled organisms, 2. Rotifers, 3. Daphnia sp., 4. Diaphanosoma sp, 5. Sida sp., 6. Simocephalus sp.,
7. Moina, 8. Ceriodaphnia, 9. Cyclops sp., 10. Diaptomus sp., 11. Cyclops nauplius, 12. Diaptomus larvae,
13. Ostracoda, 14. Amphipoda, 3—-15. Smaller crustaceans, 3-8. Cladocera and 9-12. Copepoda

Water insects and animals of benthos

1.—2. Ephemeroptera (1. Plant living and 2. Mud living), 3.—6. Dragonfly larvae, 7. Ditiscus (larvae), 8. Nepa
9. Ranatra, 10. Belostoma, 11. Naucoris, 12.-13. Notonecta, 14. Chaoborus (larvae), 15. Chironomus
(larvae), 16. Belostoma, 17.-18. Ditiscus beetle and larvae, 19. Mosquito larvae, 20. Mosquito pup:z

Animals of benthos: 15. Chironomus (larvae), A. Snails, B. Tubifex
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PTIITIQ 05| 15| 350 5 5 0.3 2.1] 0.1] 0.1]0.02| 0.001[0.001| 40.0 84 0.5
kS 1.0/ 24| 350 8 5 0.4 3.2| 0.2| 0.2/0.04| 0.002|0.002] 40.0 126 0.8
EEASS 15[ 35| 350 12 5 0.6 5.0/ 0.3| 0.2|/0.06| 0.003|/0.003] 40.0 202 1.2
ERUEKS 2.0/ 60| 350 21 2 0.4 7.4| 0.2| 0.2|0.04| 0.002|0.002] 40.0 294 2.1
K 25| 80| 350 28 2 0.6 5.0/ 0.3| 0.2/0.05| 0.003|0.003] 40.0 202 2.8
K 3.0/ 105 350 37 2 0.7 6.7| 0.4 0.3|0.07| 0.004|0.004] 40.0 269 3.7
ELEKAS 3.5| 145| 350 51 2 1.0 8.8| 0.5 0.4/0.09| 0.005/0.005] 40.0 353 5.1
SRR 40| 195| 340 66 2 1.3 12.2| 0.7] o0.5/0.12| 0.007|0.007| 40.0 487 6.8
ST IR as| 225| 340 77 2 1.5 15.9| 0.8| o0.6/0.14| 0.008|0.008] 40.0 636 7.9
Mg 5.0/ 260| 340 88 2 1.8 18.4| 0.9| 0.7/0.16| 0.009|0.009| 40.0 734 9.1
STd- 3% 5.5 300 340 102 2 2.0 21.2| 1.0/ 0.8/0.18| 0.010(0.010| 40.0 849 105
Hal % 6.0/ 350| 340 119 2 2.4 245( 1.2| 1.0/0.21| 0.012|0.012| 40.0 979 12.3
Hal 3% 6.5| a400| 340 136 2 2.7 28.6| 1.4| 1.1|0.24| 0.014]|0.014| 40.0 1142 14.0
| STRIISTY 7.0] aso| 340 153 2 31| 32.6] 1.5] 1.2[0.28] 0.015/0.015] 40.0| 1306] 15.8
| SIRITSTIR 7.5| 550/ 340 187 2 3.7 36.7| 1.9| 1.5/0.34| 0.019]/0.019| 40.0 1469 19.3
K 8.0/ 650 320 208 2 4.2 449| 21| 1.7/0.37| 0.021]|0.021| 40.0 1795 22.8
""_’-,"\ﬁ‘h;?‘\ 8.5 750| 320 240 2 4.8 49.9| 2.4 1.9/0.43| 0.024|0.024| 40.0 1997 26.3
HNY R 9.0/ 750| 320 240 2 4.8 57.6| 2.4| 1.9/0.43| 0.024|0.024| 40.0 2304| 263
AR 1) 95| 750 320 240 2 4.8 57.6| 2.4| 1.9/0.43| 0.024|0.024| 40.0 2304| 263
g9 R 10.0| 750 320 240 0 0.0 57.6| 0.0/ 0.0/0.00| 0.000/0.000( 40.0 2304 0.0
g9 K 10.5| 750 320 240 0 0.0 0.0( 0.0] o0.0/0.00| 0.000/0.000] 40.0 o/l 0.0
HTT 11.0| 750/ 320 240 0 0.0 0.0/ 0.0 0.0/0.00| 0.000/0.000] 40.0 0 0.0
ML RS 11.5| 750| 320 240 0 0.0 0.0[ 0.0 0.0/0.00| 0.000|0.000] 40.0 0 0.0
TOTAL 240 495.9 19836| 213
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IAGA T+ Ugfd a1 Uil 81He™ X I Wicagad GHT AR ST JTS1 Uleal Idlad arTd dg8 < JYSHT Wihs R
TS YRTH! aldl &R JET3HD! AT ORANRY ST Jars- Ao [gafaed srad! Y & ufes a1 @ R TS | YIDT %0
& T zooplankton X {4 f&A®! HUTRS phytoplankton T F s [ARAGHT ATBTA GMT TH T URe & HIufs Y&
TS [TER) Yoeh! STRITHT UTHTadh qUT ST SMERTH! 4 STTRITI HUHT AISTH! dfe &R 9GS | Sgolad H1d UIeTH 9
R ! TRINT e HeaT I AT fTHe ATST 39 R WS X 9@ X AQEE! S URaS! Tihidd SHERIS! faem
TS UThTae MR Yo% Wi U8 I TS HISTA H- IRIR TS [T T 200340 Ui & R T 30-34% TfeT yua!
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H@W@ﬂﬂﬁﬁ U HH &Wﬁﬂt@’??ﬂ%ﬂ?ﬁ energy/calories Qﬁmﬁ?aﬁﬂﬂ"@l HIST protein efficient
userﬁﬁa{ﬂfﬁﬂwcarbohydratewmﬂ?glﬁ uifed yudt ?ﬁ'ﬁl oIl Y=<l Wﬁ@ dRBTA TR HISTh! BRI
IdTEH T TS RE - KR faee HTgR o Wdhfad SHERT 39 WSS TRGUA 819 94T 9 {91 $84 S1oa g O
3 fedT YTHT TSTHT UHidd BRI WS [HHTA fUUDH! Al JAR TRERINHT T Hgd T8 | I9RI A1el aansdal
IHiae MERTH! IdTE U 95 [T WTSH! U1 X ST Td U 7T T I BRI Yo% A Ira- T 99 I J9T Trd
RS TP AALFAIE WHAH SMERID! [THN G5 [TITT U TSI 3 9T RIeR ST ATSTaTS Mg SHERT IdTe T+
I3 | I H1d faymr ARt arsarm dieig TreT 8l 3y S1d ATt 7Y gaywal Y Hd! Idre adt B(FAO reprort
2022/global status of fish production) [T ARG Il 3 FHleT FH 8 T A1 AST ABINT ATST 81 1A AISTS BT TFT
T WIS I M X U TS | clean water 79 TRISH HIHIT TIh! Wb S Q4-30% YT G T I o BT I UFHHT g
R O O QAR TN U 95 U Sl JTST Ul ik | afG I $1U del gToiT xelTs SIS IGAH1d g bacterial
hemorahhagic septicemiaﬂ"T NIURERICED T Gﬁ%ﬁ PYDY U P UREHAT 'G’I@f LR ETIG%T 13 gH™Ere aRid
BT T THhe u-30% A T I HT X UMHISD! ITH STIRITY TRAT TWBT “IU BT TRIHT BT Ut 8RS “Hal
TTaTe ad g1 fh-s | 3fed Hed UgTSHI U X HHA Hd - Wb HUH! | W TR AL UgISHT dikA Tiet g1 gars
HU BT Ul TRBT AT HUD! & 14RT SUAKIATD! SMYRHT TG, A WH A SMERT WH HUHI TS Geld] gad | @
TRRT U T AT T HHA X A A SIRY §1 HID I Th! Tfhs TIei I § |
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R wfrs Tea ge13e oTH 81 HA IdTe dgq e WKihs WA JeT3e oH 8l U I8 IdTed dge- Iud HId ATSTa!
JRAfdd Tihe & Hid g Y UG TS TS [GRAGHT ¢000-24ooolfd] gaex HI FHGHT RT T Tal I §© I P
TSI AT YT THATESHT WF UIRUS! & 18R ATST Tlhe YTHT AISTATS a1d dal §-3 UTHidh! UReR fafis a1t aged
T T YT TS [@AT overstocking T HA ITGH Ik 68 A 911 SRV TR AT UTeal AR B13HT R IR HERIATS
A7 AT AT TSI GAR(mortality rate)TSH WUSH STGHIHT ATHT Gl loverstocking T Y ITCH g a9
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TR 30 ATH H=aT JTH! RTETS Q4ooo TET/R. T Qo UTH YT gall URTATS 0000 TEI/R, B &xdl Tihe TTaf IH! 6 ITh
¥ QR R o SR 200 THBT WRT-stunted fingerling AT FTEA FUAT URT UIATHT I IR I& HIHN)EH a1 & HgAH 3
Pl ArEoe! ATBT IdTe T A3 | Yo SR Qoo UTHHT URT TIR TH ¥ HfgT AR HUSD I URIRIHT Ta-Tdh! AIiT Yo &Rg oo
YS! TR YR TH T4 g1 U IUD| g8 It ATBIH! Wid T Ais | T a8 R WRI( bo SRI Qoo TMHHT HYRT-stunted
fingerling a7 ATl SUHT YR UTTTHT I IR dat HTH! a7 f&7 WIUS! YRT )R URERHT araal SUHT Tfer X RasidT gleal
ST U] 9T STERITIA HUHT U ¢H fe5el 983 [UiaHT Sifga Ui gl Argol! WRT T 7T U [BRIAHT YRT T T qob T
&R I Iare o St | R A R stunted fingerling YA &l S IH §+6 IGIE AT 94T T HoHESA THT
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Hﬁqfl@ﬂgﬁ U R YRT U3 GRpd e | fafia SdeT T3t QI8 JHIET TR g1 $UHesd ST TIRY
FASH IH B |

AR UTe
Clarias gariepinus 3{ThaTHT JIH=T NPT ATSTH! STd 81 141 Ah T Y PRUBT HIH! B

f¥er aga &R arae TReaTHT URISHT UTerT Afh I0T 1 A1 X UG d AR Ui afd Yo I Hisl 1 g YIS A &R
YD HIS AD U YUD! dR IRBR! qavdic Yiaaad H1ST 81 [aRAIH I 3¢o B Tl If HIaT WHRT W ¥ faftm
PIHESHS TS SR Y] X U 161 HUHeITY Abyd HIH! HRU 3ifgal I a1 AI3TH! AR HUH! US55 |

EESRIRN

3ffgd UIaH TRUS! ATST gRfde Sad! SHhdd! RTT AST 81 X Ylsevsde s+ Hudd Ui AR ufF s
ISfOSTT/ATTATCRIGIE TD! YRT TS (41 ATST & AT U § BivT T §8 T ST fhal Agoidh! AIST dolRep! AT 3<H
9 | | 25-350C ATHHATT I §¢aa | GH Aad! ™A a7 10-15 °C AThH A IHT T AT TTST A | AUl Jo40
T1et foR Y wresT e 811 4 fasa ufies AreT Heuf Jure/yRaHr wfaefd TRhes §
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. T AFR: 31 ATST SOSa)/ATeTGRl/AUTadm] STARIHT U3 1% 9N UTIdT HRA 300 TG §6 I TD! SHIERR
0T HUDI Tfd fbell Teb goIR v fafeh g5 |

. T} AIBT FUGESHT AHYT HUHIA Faferd FUHT Ul P TRARA WS U (AR U Ta! 4R ST Sfer 3 ure
Ui [AHRT THTS I 0T TRHR RIBIRRT T FHIGT 3~ HH S |

T gt T A srufd Je°cHT det dTushET IH §hs X Rl TR I A1 O 191 TSl YatgRt el g Ok
zooplankton,phytoplankton g flem weTaedT ot ?ﬁﬂ a[IY HIY UG W3 (@D B 4T 4 3o It ﬂ'ﬁﬁ?ﬂé
WIS (cannabalism) 1T ATST U faT U o o I STAmT gHie! A6 goid 99 I fRamr R R g 99613 mg/l
dissolved oxygen HT G+ &Y ATST THT T g T3 |

Tl HIST TG JUAT UTfeM HUSIA IR gl TR a®ehdl U 13-4 HZT BT RIS O HIST Ul Iugad §3 1 -3
AfRATS TRGHT IS T U6 X IO WSS &l 1 A13T §h1 UIea 131 ATSTA S TEHT 33 T ST B HA
|

31 HST Juide! RieHH gal urediaTe FRPY I TTES I8 IS walking catfish O 1S Y Uredien! f&d Aoigd a-eg
T [9TEieh] UTiep] TR ¥ -Whic g U IHHT AigHep! b Tt UMt ey U8 H HIS geil WY UST Qu- 84 fawar arit
U] U Idl AR U 711 9 T S1arS (o3 U |-

v GRADING
v WATER EXCHANGE
v HIGH PROTEIN FEED

> Id Wi o SFT AYTD! ATRITAT U] U3t JURMEATAIE B HT waste products §F a1 519 U1 Garg
e Ao |

stocking density:5-10 fingerlings/m2dT R4oo-3000 fFFfers Ufd T YRIH! TR U-20 cm(FU-20Ufd )T

T HIBTeTs 3= Wifed gad o g o Us [oHT ST 131! MRRE diad! Qus% 3 Ui w% &1 fRamad gFn garsg
UGB 1300 ARG woo UTHHT HUUD! ToIRHT o7 JUJa g8 | -3 ARG 00 UM X ¥ ARG el farett X &-o AfgTH ¢ foett
DT ATST TIR g3 I Uld BT 20-24 fhed T AT BT Wit 1TRah! Wi 7T 34af¥ ¥-& Al D! §6 |

U TheH BIER HUHT HSTATs RSS! B §9 a3 18 TR T I9w g1 966 | I8 g a1
TS 1900 GHIHT ST dHT T 76T a1 gal ATSTdls §edidd Us ISHT IHIH THIHT YRR (ad libitum)Garsg TS X GHIhT
BN HIHT HIST fad T SATUHHT CBICID HE T HIST gall HIOTTS T e JHITHT G bacteria/ virus BT DRV HTSTD]
U¢ ol UTell A1 g0 | U1 Ugitd HQR 31 et i X @il deaeh! ifel ATSTeh] CShIAT Widl U fIpd Trge! W
3T arfer FAREA &6 1T iad INTeHT T M antibioticfETIR QAT U g6 el HRATHT UHIeh! ATdehd QY °c Yl
aﬁmcold stressﬁWﬁWWl

v Terramycin (oxytetracycline) with feed 7.5 g/100 kg body weight/day for 10-12 days
v Furazolidone 5-7.5 g/100 kg body weight/day for 2—3 weeks.
mEdte! IS0 pond disinfection

v potassium permanganate 25-100 ‘;I'I'Huﬁa)_g'l@'ﬁﬂq R-3 ﬁﬁﬁmuﬁrw X 2-3 day
v AT -0 frarma trl%rarg‘r dl sokrena 2-3 litres pre kattha
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3 OFAYT OReRId ardiaRvl G T Hed TRIeD! 56 14 HZT TR TR T8 ® (low cost —inputs)TANT TRT 4 ST
RaRATs aHHR ATST IUAS g TFS X %0 HYI AT HIST Uhdhd &iTal HTST UTe 81 A ORabT ATHR Fddh! Tl G
Il 97 IS [0S Ubgpd Aegurad a9 ugfd(way of life )NIATR 819 UIaH AIS!T A1ff Gau=T IE §6 1819 s
BT B, TSR TRITHT BT HIST U1 UTea] IR 5! 56 | T 20U YT gl YRTATS W Yoo IOayRT gl HUus
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Diseases pose a major threat to aquaculture.

A loss to the tune of 10-15% of production cost may be incurred due to disease problems. Hence, it is
essential to take care of ponds and hatcheries to prevent the disease spread. Here we discuss on
important diseases of fish, their diagnosis based of gross clinical signs and prevention, treatment and
control measures from the farmers' point of view.

Mortality in fish often is noticed due to poor management of ponds and hatcheries. The pond
environment, particularly the water quality in ponds and hatcheries play crucial role in causing mortality
and triggering infection. Hence, to prevent any disease or mortality problems, the following water
quality parameters should be maintained in the mentioned range : pH : 7.5 to 8.5, dissolved oxygen: >
5.0 ppm, temperature: 25-30 °C, total alkalinity: 75-175 ppm, total hardness: 75-150 ppm.

Ponds need to be limed and fertilized at regular intervals to maintain optimum water quality and load of
fish food organisms. The common management problems that lead to mass or large scale mortality in
farms and their preventive measures are given hereunder. Further, the fish farmers are advised to
contact fish health experts once any disease signs are noticed in a pond or mortality recorded, if any, to
prevent further spread of infection to nearby ponds. The major disease problems that occurs in
aquaculture ponds are parasitic, fungal, and bacterial in origin. Important disease problems that
generally encounters are :

argulosis, lerneasis, protozoan diseases caused by Trichodina, Costia, Ichthyobodo, Myxosporidean
diseases, gill flukes such as Dactylogyrus, and Gyrodactylus; fungal diseases such as saprolegeniasis,
branchiomycosis, Epizootic Ulcerative Syndrome; bacterial diseases such as aeromoniasis (fin and tail
rot)/red disease, edwardsiellosis and Columnaris. Besides these, algal blooms is a major problem that
depletes the dissolved oxygen in the ponds.

Important indicators of disease or infection in a fish pond

The following common symptoms are mostly seen in diseased fish due to different disease.

> Loss of appetite, poor growth of fish, air gulping and surfacing,

> flashing movement of fish and rubbing against hard objects,
> floating on the water surface with different abnormal postures,
> fin and tail rots, slow movement of fish in a pond, haemorrhages on body and/or gills

Do's and Don'ts (Prevention is better than cure)

Proper liming and fertilization

Additional liming is beneficial in terms of disinfecting pond environment

Proper stocking density Provision of balanced feed Avoid foul smell in pond water
Quarterly/ perodic sampling of fish for Remove unwanted fish and snail

external parasites ,gill colouration and problems red patches ,eye problems,

scale or fin erosions, abnormal body shape and size white cysts on body surface or gill
Intermittent drying followed by disinfection of ponds between culture operations
Stocking of quality or certified seeds in ponds
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If stocking yearlings, then collect the seed from already treated ponds with ectoparasiticides
Stock the ponds when the water quality is good and pond having adequate fish food organisms
Remove the infected or diseased fish during sampling and bring it to the notice of fish health

Intermittent examination of water quality of the ponds during culture

Use good quality water in hatcheries Remove aquatic weeds, and avoid blooms

Use always sun-dried nets before sampling

Don't use same net or equipments after being used in infected ponds

Avoid entry of birds, dogs and other fish eating animals to pond premises

Use bamboo poles to look for laying of ectoparasite eggs to undertake immediate treatment,
If noticed- Dry the weeds, snails after removal from one pond

Burn or chlorinate the dead fish at a distant place from the pond dykes

-Don't discard dead fish on pond dykes

-Avoid plant leaves falling into the ponds

v

Send the diseased fish samples (in live condition, if possible, in polythene water bags/frozen

freshly dead fish) to the diagnostic laboratory for further testing and guidance
source:www.cifa.in



