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Agricultural water management would play a key role in enhancing
agricultural productivity and doubling farmer's income. Despite
remarkable achievements in agricultural production, critical
challenges still exist with respect to management of land and water
resources in the country. There has been a growing population and
urbanization led to decline in cultivable land, thereby growing pressure
on land and water resources. Additionally, climate change, irregularity
in rainfall, declining per capita availability of water, fall in decadal
growth rate of net irrigated area, declining public investments in major
and medium irrigation projects, sub-optimal utilization of irrigation
potential, low irrigation efficiency, groundwater pollution and
depletion, and regional imbalances in groundwater development,
insufficient water storage structures for rainwater harvesting and
auxiliary pond or tanks for storage of excess canal water delivered, low
coverage of area under micro-irrigation practices, waterlogging and soil
salinity, water pollution and enormous production of wastewater are
major concerns. With these background and challenges, this premier
Institute has been striving continuously towards research and
development on agricultural water management for different agro-
ecological sub-regions in the country, capacity building of associated
personnel and farmers, and transfer of technologies. Significant
achievements have been made on the lines of set targets through
different schemes and projects undertaken during the year 2018-19,
and I feel extremely happy to bring out the detailed presentation of
Institute's progress in the form of this Annual Report of the Institute for
theyear2018-19.

Significant research achievements for the year 2018-19 have been
included in this annual report under four programs of the Institute i.e.,
rainwater management (including waterlogged area management),
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canal water management, groundwater management and on-farm technology dissemination (including wastewater
management, water policy & governance). Our scientists are actively involved in development of irrigation plans; safe
drainage of excess water; development of runoff water recycling, and land modification/shaping technique for
enhancing productivity; water and nutrient self-reliant farming system for rainfed areas; climate resilient agriculture,
groundwater management for enhancing adaptive capacity to climate change, design of groundwater recharge
structures for hard rock areas, assessment of groundwater contamination and its management, socio-economic and
environmental linkages of groundwater irrigation in the Godavari districts of Andhra Pradesh, mitigation of arsenic
contamination through organic and chemical amendments; options for enhancing irrigation efficiency and
development of integrated farming systems in canal commands, water saving techniques in rice and rice-fallow areas
through pulse crops, standardizing micro-irrigation technologies etc. To cope with flood, post-flood disaster
management and an index-based flood insurance has been suggested. Studies are being carried out for bioremediation
of polluted water, impact assessment of industrial wastewater, development and evaluation of mini-pan evaporimeter
for irrigation scheduling, intensive horticultural system for improving farm income from degraded lands, and socio-
economic evaluation of water related interventions under MGNREGS. Our Institute has also initiated development of
android-based mobile expert system on agricultural water management and mobile App for pump operation remotely.
A substantial work has been done for livelihood improvement of scheduled tribe and tribal farmers through water
managementinterventions and revival of village ponds through scientificintervention.

Our Institute played key-role in Krishi Kalyan Abhiyan of Government of India, and six teams of scientist of the Institute in
collaboration with KVK, Malkangiri; state agriculture, horticulture and animal husbandry departments; and village
Sarpanch organized trainings covering twenty five villages of Malkangiri district of Odisha. In addition, different
agricultural water management related issues at the regional level are being addressed by different centres under the
AICRP on Irrigation Water Management. Through ICAR-Agri-Consortia Research Platform on Water project, Institute has
successfully installed rubber dams in different agro-ecological regions of India, initiated improvement strategies for higher
water productivity in canal commands, drip-irrigation in horticultural crops, eco-friendly wastewater treatment, multiple-
use of water in aquaculture production systems, addressing issues related to water governance and policy. With the aim of
dissemination of technology and working with farmers, our scientists are involved with thirty adopted villages across
seven blocks in Odisha under Mera Gaon Mera Gaurav (MGMG) program; conducted training programs for Government
officials, farmers and students on various aspects of water management; and showcased technologies developed by the
Institute through demonstration, Kisan Mela, Kisan Gosthi, exhibitions etc. Scientists of the Institute have published a good
number of research papers in reputed and peer-reviewed journals, books/ bulletins/ training manuals and popular
articles during the year 2018-19. I'm glad to apprise that ICAR-IIWM received 'The Sardar Patel Outstanding ICAR
Institution Award-2017' amongst the ICAR Institutes of 'Small Institutes' Category. Our Scientists have received Rajbhasha
Gaurav Purushkar 2017 for best technical book in Hindi, BKJF-INCSW Sookshma Sinchai Purashkar-2018, Dr. K.G. Tejwani
Award, Fellow of Indian Society of Soil Science, K.C. Das Memorial Award, Leadership Award-2018, Banabihari Mohanty
Memorial Award, Best Poster Award, along with many others honours and recognitions.

I acknowledge sincerely the valuable guidance, suggestion and support of Dr. T. Mohapatra, Secretary, DARE and
Director General, ICAR; Dr. K. Alagusundaram, Deputy Director General (Agricultural Engineering & NRM), ICAR; Dr. S.K.
Chaudhari, Assistant Director General (S& WM), NRM, ICAR, New Delhi and other concerned officials of the Council. I
express my sincere thanks to the esteemed Chairman and members of QRT, RAC and IMC for their valuable guidance,
inputs and involved support. I thank all members of IRC, Chairman, program leaders and members of different Institute
committee, staff of administration and finance section of the Institute for help, co-operation and smooth functioning of
the Institute. The publication committee deserves applaud and appreciation for their untiring efforts in compilation and
editing the Annual Report, and its timely publication. [ hope that our Annual Report will be immensely useful for stake
holdersi.e. policy makers, researchers, development functionaries and the farmers.

July 05,2019 (S.K. Ambast)
Bhubaneswar Director, ICAR-ITWM
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HRIBNI AR

o1 Y AUE B Tp TN 91, AR HY gy (SRFS) # aRuRD
qghT & Joi T § HaT 7 116% SA1H BN Bl ST T+ed I11 07|
THRIRUHUN] & TEd a1 B A Hre+, STere] Mg o, fegsiomst
A, ATgehIfeRIe SRR FHTe, JaT &, ot IR iR el TR0
&7 ST 011 # Seeia i YUR IS gaTT | IRy, THSTRUSHU™ & Ted €19 &1 ST SR gaiTel SU1 IRARe 9ght &
T USTAR & BT STl I &1 g8 | BTetifer, THRTRUSHUY H Hoil Gefdl (Sl JMSTYE : $YC TIINT) IRARS
aghi (13.8) BT H 63% 31w (22.6) R |

T Bl Bl QY FEcaqul fABRT STaxenalt (Bet 3 Td Feft fAmfor) #
HeaRT RiaTg B b TRUTARGHY Teh faxe R Riarg 3iR o suar
1 o H T AP el SedTaehen 9T gs | IRAT AR IeSifed &
e | 20 foreliM Ao B T-RT $-A G4 & Riagal o ) H¥el
&1 el ST H 0.49 ¥ 0.98 TH/R T B 91y g8, MR Yg ST SARHATH T 2.43 ¥ 6.70/ 5 Hiex do gig g8 | 57
P B H B fApRT B el IR MR arex Mred- Heha~ = Fell & IuST 3R SIINT {5 7T 5t & =
Raep der sarm (R? =0.79-0.92) IR RN w¥1et ) URMAYS, Fe7-091 g ole-ioi 3t faveneii § 3ust
afifohan BRe 9T 0.32,1.18 3R 0.2 1 T R |

: edmTSws 3MRRA (GI) Fie 3R SI9RT (PVC) Ti=zT | 25 I 1 S
mﬁ&mﬂ;ﬁ%%? e 9 e & &N (10, 20 3R 30 I) & ABR arer fA-39
T U4 qeaie TSRO MR P I T IS (USWB) S99 @
JIIBRYT el Y TARY iR Fegsee omR= & f[Afda = 89
ATSRHROT R o ARBRYT SATpet B hex Wiie (UTh) = Iefl =t i 30 I Sirans A=Y 8 arsdiep=or Hiex o i
(R’=0.89) ¥ JuTsss! 3i9 I amsfiaseer #iex & el MereeH Hay o, 39 915 &1 (R’=0.88) 3iR &%
(R*=0.86) A & o7 | 92 At F iR el 10 5t arer 89 arediesRor e & a1y ey | e 97 T |

TTATE # STeT IR BT Jeich+ [T T | 3 SRART b Ueh ST 49 TR
3SR W AT B S A TR (0-15 I 3 Te_TE ) o g1 vt gt
reAerert (EC) 0.53 I S 2.83 S Rm=a/9ex T 961 | 36 9
J U 3T N W JHM M@y & 9197 98 0.11 I s8R 2.25 A
R/ H1ex T 95 7 | {5 3 Sd 7Rl & 1200 a7 Hiex &5 WS, 40 7, amT, g6, S, dRE, wven
3R A1 (SR 37edT) Bl S & T1fes Febed MR g ST HHN: T 32,160/~ 3R T24,000/- I ES |

fSER 10 & GOITARYR 3iR qdt FqRor et dqerm Sifeen & deurer @ g2
et # @RI A1 & QR BIel Bl a1G 3 JehAT T Mot [T 7T |
= Rl # 918 & T4I1d JeF TS IR ) TS 3R 37! Hrarf-ad W0
foma T | HarpT ST dehfodds Het 1 IHY TR TS IR IR 916 &
Q&I S AT Dl AN DR D H1EH | fhar 1 o Fae o <1g & &fr &3 & ol H 113 16,700 /-
BFCIR - 1 IR Y 1 1] R el & |
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¢ - AT BT Tgial B CO, ST/ THeTa &7l Dl TSI HIARIAT

ﬂ SW(ETSA?Q Tqh=1ch T SUANT HRep HIYT 1T FOTRIRY ST TxTet Y STafey & 37 § ARy

g§ TRRfe! = fafema (NEE) -307 I Sies/ o #iex e gai|
Seen! Sterarg (RCP 4.5 9RgeY) & & ER &M (1976-2005) R
a9 2018-2090 & SR WRA & TN AT &5 H ATHem A= # 2,95 F 4.07°C T & SRR A gig 8 ol Fwra
2 | 39 SR e SN Tod B R el & Fee) seifep # RATC AR 3R SHSMEUR TaheiTeh! BT START HReh areld
SR TG & AT STeT ARET0T P THIG & STeFF A IolT Tl 1oh 97 &7 H et 1063 STt AR &T0T HRATAT (1) 1
femfor foa T | 551 Stetrar, qRY forel & aniferen 7iia # 37e-o1af iR Gar-sfiRIel o Y fohwmt ot @t & 2 oveqor
o T e ot amenRa, R SiR T HR-TRRURE T3 & T&d STl & g START TR THTT STel 8,
FHOR A &1 # FFT-BICT BT SRR W o 717 | ATexTrS &3l # il b1 AT TR 16 FH3i § YoTel KR 3R 81
1 fY B IR e T SAYATE BT TAIh+T (ol T | AT 131 o folg TTC ATSe b FeAI Bl 8 el Tolich
0.91 2 3R NSE ST A 0.78 11 | 7 8131 & forg Yoiet 981 Aisel 1 faqaiel Aredel ol ST e iy fba
T | S ATS Bl 1.419 HieR & N FE 3R 0.98 & i oridh & AT i foba 7 |

R T o= g 0 9ART ) aa <o {36 & / T & A & SR e
(fpxwr -EefY’) Y vt o1 el debfodes el 7 & (T Saeg &)
fafdr, Siet g@m @ 3 i a1e = (3-DAD) IR AR STt R (CF)
¥ T T, STeich STeT S/aid oI STt WRTd ey &bt et # Stel g&@- &
3 f371 a1 g & 19.6% iR Jafoqes Mol 7 Gt (T s &) faftr # 29.8% ot | aRvTH=awY, TRIAR STet HRTd
fAf 1 Forr 7 STt g & 3 & a1e Riams iR U S S faf¥y # ST Sedraapen # oen: 27 3R 38% P G §s |
Wi 1 B! ISaR e 91 o718 A1 4TS Ay 31 ot  28% A o Wifdes 91 &1 IR fsapra e, #s-
el iR 916 [ & ey shAen: 2.41, 3.09 3R 3.31 T4/ <1 §%; 16 Al &t g & fosapma Riam & ded Sua
3TRITH 27% Y T TS | TN, =g St o1 SR a1 fafdy 361 g # frsgpma Rams (610 ) # 26.4% SR
e A ATen fAfr & 8.8% o o1 iR QRifdes e+ 3 Riamg & e oRieht Y et STaehll R IS HEa Vi ST e I |

fageret afres & Riars someh & Semifdhw 2 <A WNI sl &
fa%eiyoT & folg T St e daR fAsRia fovam T | 37 ergd AR
Pl DI BT Y T I Tl PBISel B AISHH J TS [T ST FebarT 2 |
YIS I BT SUANT HRP S Iichel Dl IMAT R e fopar
R & | SR H I8 AiS el AT HehcTeh! 31 TIHT R Fhell § AR IATSCYE AiSded Pl AT TN T B w9 H 1 ATfthechel ©d
3 ot o S < & | IR bt R oomrel o TR (Ao, Mfea™ iR A1gR) iR o1 99g (31, sreafies,
SHIRTC IR e THINTC) B IR R I ST Fhel & |

STl T2 & foIg o9 ) @<
S DI BT YTHT

B et 3R &1 o1 iy MR ST IR YR Ay ifem @l fafdr A
gﬁmmﬁfp) e e @ R P i s e e | e e B

R & g T gaTT o6 Hiell vt i SR I1ad Hifdih! & Fae IR YR
TN GiferR & faf¥e waRY (0, 25, 50, 75 iR 100 fHemm/ 8) 3
HECIE qTd fawam | 59 SifiRa, Tdhelt SR o1 # YR raeiye iferR & fafie TR & STet Scargesa sHH:
6% 3R 5% & AT g3 |

CaRRIC)
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R wezm Riers R S & #ere g # SHifie # = 38 s
728 Ri=rE Fais § anfde TNl &, ST PHTS &5 & OR (YT STeT THTE &1 I & | 39 Rims yomedt
S SIEHT DT ISHT ¥ TER B STt Ol A MR & 1HIa # et ScdeH & forg gt 3k
T forael & HeAH | it B TAfE e fohar S 8 | aRfYw
A ) T Il FA & 6 35 T Hiex & RS A Siet STt (WCU) & IRGeT & 1Y 3R HelgR el g
22.5% 3R &/ T O B! SR g, SR, [festat, e iR Sefee el @ forg 15.7% STel Aafed R W)
FA FHHTS 83 BT AN 81.5% A SeITEH Bl oo Hoa < 422 Afera e st foran s Fepen 2 |

STl I SeATGh<T H R 3R &R A & 31fees  FATHT 91T A b ford
&R 4 F T arTart B 7TE A G AWM B A H 9 SN B G fobar m, R g
HoTTeHt R 3R 41 b GatTer &) JoraR @ e Tuie 3R SN Bl 37N
qghT # SR T | S Fell & JIaf] AT # PIS Aecaqul SfeR T8l
S TR | BTeAifeh, ST A ST 31 & JiTl H ofd: I & W9 # SIS T8 3FFN & Bt (oIt IerdR &
TEd) I iferered (18.9 TH/R) I g3 3R S ATA-W1Y T Bl UG A 3T B Ighdt ) Jor & it
Ieareee (21.5 fban/=-ff) At gfggs|

317 e 4 1 et SRE & Rret § yoiet wR # AR & e
NS AEcaqul HAGTENe llep] Y T&aT b1 1T | STel IR o IRHATOT Bl
3T TR AT AT TefeTeh! Bl ATaeTh HRATS B H AGE B |
D IR, GO footell & THIRTEH-3Mfes el iR aRomHwasg
TR ST Sl Hhe P Il R T | $9 & # ACrg ReIfy 3R G 1 ¢d 3 ST i &t Y Hedt ol
HEcaqUl gig SFavenall & SR AR SHoll Aelferd (TS Bl BTerdl i ol FIERITT T ST B ! ATaIhe & |

NS T STeeT elich H R TRERIITTAT HIZeh! ACILS & T
3T aTet SRR 3R YR 7Tdt # a9t STot o AxaIei & 5ol et
1 e fopan 1T | TRVTAREY I8 <% T fob Ueb 0.38 BacaR HieR
&THAT dTel! iRET ) a1fifeh MR WX 0.03-0.25 Hiex (379 0.14 Hiex)
T YoTel I7:¥R0T U1 ot | 1 R | 0.5 37R 0.75 g IR-HIC & dlel! aui Siet Aod IRa-13l & ShHe:
0.25#iex 3R 0.70 Hiex & w9 # a1fties YsTer I HROT BT STAT T 14T | §39b fAuRIeT, I :¥ROT 371 & SATF-=1d
STl Fag IR (0.20 BacIR-HIER) | diftics YsTel I7:4R0T 0.86 HICR Aeh 96 74T | 7 FRAISH bl TH1d e
ST B FHOR ASM &1 H 15 FFIR HHIE 83 B THIG 815 Bl ek el B 1Y 300 HIex 7 9 T8 | A gd b
TR & SR G- HROT RS ol SRR & HIRUT 39 81 b 311 H et Wik 3 TevT 1 e aah g IS |

METaRY IR BT Y BT &5 TR H Fa AfF SIS AR T8 v J
TR B aTel 873§ | U 8 | TAdd & ot 41 oTel AT 3R 71 & e
88 T b fageryor fobar /T | 78 < AT feb Siferepier T 1 digw
Rars & fore Suged & (pH<8.4) | 39 1A & faegd arereser 0.01 &
2.88 S RA=a/HIex O I8 T8 | AT § g e-sgor 0.2 9 8.9 e/ e & da ot | ot 24% Tt A
AZGC-AZGIS b1 A3 7.1-8.9 Mehum/eliex & drar ot | Yoidl A1 & HISTH JAGRNN0T Ut (SAR) b1 A=A
(0.5%9.0) R & oy Sugami £ |

Merat 9k & foerer &=t §

YT HGUUT <hT 3MTeheld
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HIHITTI- TR STt T e T & ST B H Ueh I 8T SART
Y% a1 T | gEet SR # MR & fafte =R (0, 10, 20, 40, 60
feiom/ foreliam™) &1 o9 &1 Hoie @t gig 3R ISR R §90a TG B
En & forg fsar | AR aRommt # 98 gY o R & e &
el ot TS MR fhedtt @t e # Ageaqut B4 S S | SR SRINT # HaT ot 30 fAeiam/ freinm ot &R & o
& 121 A foman 7 SR fafter Sifdes den IRmafeies eRe! 1 STANT 91 & aTTe SR a1 § STRife & Fag &
FHH B I foTq FIahT T ST Bl Hoddieh S 2 [l T |

STRIT I B FAFRRR et & G Qe &7 § Yoid W &
RTaT 1 7 = & I AT STeT Fa & Theireh! (MR Tef Seer SR
HiT-UeT Y&EF) BT T9IE IR TR | IR 4.5 Aied & ST &
QAR 3 9T Tl fob STeary qRaci @ HRYT ol R §  FR1ge Jfas
& forg Sga a1 SRem FIfI 8 Fehcht 2 3R S a1 BT &4 # 3@ gL TR S 31fh Tt ATaeaiaha el it bt
RS @ folg oTel & e P 3T HAA B I &5 P HH IS &l TSHI S Ahell & | THD STla I R[S &
TNT IR STl I8 oMl & < T3 & Biel & AR AfAD &7 BT IGIhx AR oTer - HRT ST B - H_oT
13T AT RATt B! 31 LTI HTd SR Bl o foam ST HeheTT & |

NS I & AT TN &5 & Tea Jal AR D QR b B T
I et fIeTe= el IR TR STet & SHTd < Il <l fob SRl TR
ROHE! B [T SR g ST T AT el B [arg o g §
3R 7o & 31ferep T X | TR el & SYAR & et JaT H Sete]
Sifdeh BT, TEEIST, BIDR, 3R Fohs iR Al dreTRied # ST IR o<t gar |

'R TR § 7@ & 20 iR 25 e & 915 wfeafar a3 swer: 0.37 )
Mﬁ 6.28 T[T 3 iR (V1) (0.83 F 1.29 fAeimi/«ieR) sik faRkean
wfcslied 1 wAe: 0.94 ¥ 1.72 T ¥ s (<1.0
fAeim/<fieR) 7 o1 drelt o) ol 3 S99 91 1 ¥ s fadT | S99 IR
et = 1.0 fehm/ier @ &R ) &R fiRear <1.0 feium/der Cr (VI) & WR W g9 diel @
BIECRMISTRM & Se¥d o forg IRiE fohdT STl & | & SiR 41 & 16 Cr-g Well & ST bl Yol iR 3
IS O Hiie, g, Blear, TRIMth SiR J1afire garelf e SU=RT - JIReR fhar T |

Sierarg e & T8d T
Y QN 7 I8 oI WL

frerea Bt ) sienfires
I S BT A9

5 fielum/efex Ni @211 Cd, Pb Td Cr 10 fAeium/ fiex @t e |fesyat
D A FoT 22 ASHIeICT U¢ M| T4 I AR MSAeicd bl
Heord, Jadrsst, RNTifed, daeret, hisT § gHed 911 47 SR
S, WIR, A, hereio, WIEee 3R AEge # TepRIeH I T4 |
M & THT H 98 F 168 AT & I 1 3fTR 211 1R P TR IMFIT 7 > 50% Bl Bufefiferc) i |

PN ST T TR T USISS ST AISTget START Ui ot faaRia
&1 T8 T i STt TefeT, SINTaT, A 1o SiR IIaTer 3 et~
SN A E |
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T SITRIS Dl HH B B folq THAICIC ST TehieT b1 START heh 99 bl
ReTe | Farferd 7 & HeTSd U9 # GHR & Ak SRy & |

NS 75T & AR & & STl & He T Apiieh] &b JTHISTh- AT
ﬂ%&l{m;ﬁ HeAich 3 Il T b STeT A eI Bt IR Foof & T AT 17.79%
AT 13 i (2014-15) | TER 16.24% (2018-19) &1 7T | 0 HbR, relf bl
FHol I § STl I FafO BRIt b BRRIERT 19.9% (2014-15) |
TTHR 4.3% (2018-19) BB TS | SI Il Forell & fob T2t 1t SiR iepferes. St et & Aeifde rlf R &
Srar 1 SiaR oY &R Y A9 B T © SR fsel aut & R A STot e @ it 9 R & |-y
I R e | eI it § eaR FRTace o1 & | Sfifeen 3oy & SefiqR <ifds a1 Uheell TM 9arad § Sfdt
FefOrT Tt (TTeTral 3TR =i aifel) 1 Y- dIRe e it SedTa SR fB=ml dhl 3T IR HhRIcHe THTE Bl Ja
AT | ETeifeh, STet fRIepTaT b1 BRI YR 98 &1 R I HRUTL |

NS I & TG el # AT e salleh B AT HHed darad
A7t & TET ST SIoTIi Feds aRarsHr (STC) # Tffafert & forg
JEE | ARl I @ WY diC T oIgd-SneRe Riers somedt
TESIIE s seaaw=a argy fAaRa R get 24 SMfearit fhwmi ol Jfden Iuerey HRars T | gt 151 i
it & forg a1 e SIRTeToT ShTishH SR Ueh o b1 26 WIRS ST hraish ¥t SRS fohy Y |

faf¥ysr it # g AT, o e 9gid (SRI), 9N O Ve B
HTF-72] AT T H STt DBl ITART F&TT DY TGN, TahIghel Py HoTel,
Al o AR 1 AfeoTd] o HIETH | BRIt el H i, T et SfRefor
MM & YR S Teheiie! Bl T IRAST § Srafaa fbar mr| g9
qBIIp] o TTHIG & HedichT 1 Hepel QT fdh Fo debieh! MR HiY TG Bl ST & 1< fhai aof By 377 §
108% T B! iy g8 | T TG & A1 g H T, TR Hraa=4q RIRCH 31 &1 5Tet Jee & S9ART = Rarg
ST BT 20% J AH T FART | A e fra-afRieror FRishH iR T Biee FRIemT R fas @ el
Teh~iTeh! & ST o1 TSt Y fabam 7 | faf ¥t et/ afestal # R 3R et Y ug=m R 3R 377 FHI
T I T4 &1 ST B T |

PRAY B Hioiae

T IR & T&d STURY &1 SR Hiel ATSTT & HIH e TR By g
3R B! T Aege I e Rt | 1 1 | WieiRis aut & sfidpel
(1975-2018) &1 faZeiyoT 3eie STR MUTdhTel Ruerd & fegd &
112 TTeTd B oz @ forg fban | ner & Wi & et @
fTT SIR e B 2 TRIh | BT SRRATISHEROT fohell 14T |

R : A HIHAII- IR STl Tee |9, YaaR <9 & fafde iy 99
ﬂﬂ?ﬂﬂm%m qiRfRerfrest Jq &t A Rerd =g Sfet seem W aRaet WReIg wHfwa
qRYSHT (AICRP-TWM) STRIET TRATST & el 26 B3I B foR) T FHTD DG B 9 A P
FRAT 2 | 39 A & e # 379 efead sl gRT gaT-STal- e e
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Executive Summary

Self-reliant farming system (SRFS) showed 116% higher earthworm
Water and nutrient self- population density one-month after rice transplanting, compared to
reliant farming system for the conventional system. There was significant improvement in
rainfed areas organic carbon, available N, dehydrogenase activity, microbial biomass
carbon, soil bulk density, total porosity and water holding capacity of
soil under SRFS. Rice grain yield and straw weight under the SRFS were not significantly different from the yields
obtained under the conventional system. However, energy efficiency (energy output: inputratio) of SRFS was 63%
higher (22.6) compared to the conventional system (13.8).

Sprinkler irrigation at two critical crop growth stages of green gram
Enhancing pulses i.e,, flowering and pod formation resulted in highest water
productivity using productivity compared to single stage irrigation and control
micro-irrigation treatments. Two irrigations and N application at 20 kg ha through
urea and Rhizobium increased pod yield of the crop from 0.49 to 0.98 t
ha" and net water productivity from¥ 2.43 to 6.70 m”. The crop growth stage based water production functions of
green gram revealed linear association (R* = 0.79-0.92) between pod yield and water used with yield response
factorsof0.32,1.18and 0.21 ininitial, mid-season and late-season stages of the crop, respectively.

The mini pan-evaporimeters made from galvanized iron (GI) sheetand
Development and evaluation PVC pipes with diameters of 10, 20 and 30 cm, and height of 25 cm. The
of mini pan-evaporimeter for scatter plot of evaporation from PVC and GI mini pan-evaporimeters
irrigation scheduling with USWB open pan showed that the evaporation from 30 cm GI mini
pan had closest relationship with evaporation from USWB open pan in
summer (R’=0.89) followed by rabi (R’=0.88) and kharif (R’=0.86) seasons. Lowest relation was found with PVC
10 cminallseasons.

The water level in dug-pond was monitored. Soil EC of the raised bed
Land shaping options for (0-15 cm depth) increased from 0.53 to 2.83 dS m™ between October to
enhancing income in coastal March at one location of the experiment. Similarly, at another location
waterlogged area itincreased from 0.11 to 2.25 dSm™ between same periods. By growing
brinjal, green chili, amaranth, radish, bottle gourd, ridge gourd, bitter
gourd and poi (Basella alba) on raised bed in 1200 m’ area farmer got annual gross and net income of¥ 32,160/-
and< 24,000/- respectively.

Flood damage to agricultural crops during kharif season was assessed
in Muzaffarpur and east Champaran districts of Bihar, and Kendrapara
and Puri districts of Odisha. Post-flood management plans were
prepared and implemented in these districts. Through timely sowing
of alternate crops like maize, and implementing post-flood
management plan, farmers could generate additional net returns of about ¥ 16,700/- ha™ compared to flood
damaged field without intervention.

Post-flood management
plans prepared

The CO, influx/efflux potential of rice-cowpea cropping system was
National innovations for measured using eddy covariance technique, with the seasonal net
climate resilient agriculture ecosystem exchange (NEE) at the end of growing period of rice
(NICRA) showing -307 g C m™ Under changing climate (RCP 4.5 scenario),
maximum temperature for the Indo-Gangetic region is likely to
increase in the range 0f 2.95 t0 4.07°C during 2018-2090 over the baseline (1976-2005). Moreover, the impacts of
water harvesting with dyke based technology in Satyabadi block, Puri district of Odisha using remote sensing and
GISrevealed that 1063 numbers of water harvesting structures were constructed in the study block. Also on-farm
trial of short-duration and drought-resistant rice varieties was conducted at Alisha village, Satyabadi block, Puri;
and drip-fertigation in hard rock areas to highlight the multiple uses of water under rainfed, irrigated and coastal
agro-ecosystems. Groundwater level monitoring in 16 open dug-wells and daily gauging of runoff during the flow
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period was done at the weir structure in the watershed. Validation of the SWAT model for the watershed had
correlation coefficient value of 0.91 and NSE value of 0.78. The groundwater flow model for the watershed was
developed using the Visual MOFLOW. This model was calibrated with a mean error of 1.419 m and correlation
coefficient 0f 0.98.

Field trials showed that performance of rice (var. 'Khandagiri') was
Performance evaluation of similar in alternate wetting and drying (AWD), irrigation at 3-days
rice cultivation methods for after disappearance (3-DAD) and continuous flooding (CF) during
water saving rabi/ summer season; whereas water saving was about 19.6% in 3-
DAD and 29.8% in AWD compared to CF. Consequently, water
productivity increased by 27 and 38% in 3-DAD and AWD, respectively over CF. Aerobic rice yield was 28% lesser
than either direct wet-seeding or puddle transplanting; aerobic rice yield was 2.41, 3.09 and 3.31 t ha” with
sprinkler irrigation, bed-furrow and flood method, respectively; there was reduction in yield under sprinkler
irrigation by an average of 27% compared with flood method. However, water application was 26.4% lesser in
sprinklerirrigation (610 mm) and 8.8% lesser in broad-bed method than flood method ofirrigation (829 mm) and
obtained no significant difference in water productivity in three methods of irrigation to aerobicrice.

A user friendly software was developed for analysis of irrigation
Benchmarking for assessing system's benchmarking time series data in Visual Basic. The time
Fhe_ per-'formance of canal series data can be either entered manually or uploaded through Excel
Irrigation system file. The data can be modified and updated using command buttons.
Presently, the model calculates nine indicators and the output module
can be obtained either in tabular or graphical form. The results can be seen based on irrigation system types
(major, medium and minor) and on plan group wise (abundant, excess, normal, deficitand highly deficit).

Afield experiment was conducted to evaluate different doses of SAP on
Impact of super absorbent crop growth and yield of groundnut and rice. Results showed
polymers (SAP) on crop insignificant impact of different doses of SAP (0, 25, 50, 75 and 100 kg
growth of rice and groundnut ha™) on crop growth and physiological performances. Moreover, water
productivity varied 6% and 5% amongst different levels of SAP in

groundnutand rice, respectively.

The Sina medium irrigation project, a deficit irrigation system in
Enhancing economic water Maharashtra, possesses its water influence area beyond the command
productivity in irrigation area. In absence of assured canal water supply in the system, there is
canal commands rampant exploitation of groundwater through wells and river lifts for
crop production. Preliminary study revealed that the scenario with
irrigation consumptive water use (CWU) of 35 Mm® and allocating the same to the fruit crops to the tune of 22.5%
and 15.7% each to rabi/summer crops like wheat, jowar, vegetables, oilseeds and pulses, total value of production
could be fetched to¥ 422 million with 81.5 % of the total command area coverage.

To improve water productivity and generate profits from degraded
land, an experiment was conducted in pre-bearing mango orchard
intercropped with papaya and pineapple under drip irrigation and
paddy straw mulch. No significant differences were observed in
vegetative growth. However, yield / pineapple equivalent yield in
mango intercropped with pineapple under straw mulch (18.9 t ha™) as well as water productivity in the system
(21.5kgha-mm™) was significantly higher compared with other cropping systems.

Intensive horticultural
system in degraded land

The critical administrative blocks with pronounced water table
Socio-economic and declines in the Godavari districts of Andhra Pradesh were identified.
environmentql li_nka_ges of Quantification and mapping of groundwater level patterns will help
groundwater irrigation the policy managers to take necessary action. Moreover, the socio-
economic benefits of free electricity and consequent energy crisis has
been explored. Feasibility of the recent policy of solar energy-fed irrigation needs to be studied, given the coastal
position and availability of sun-shine during critical stages of crop.




ICAR-INDIAN INSTITUTE OF WATER MANAGEMENT 2772222/ 4d!'!De/ /%

A water balance study was conducted in rain water harvesting
Design of groundwater structures (RWHS) at Srirampur and Nachhipur villages under
recharge structures for hard Bargharianala micro-watershed, Daspalla block, Odisha. Result
rock areas showed that annually 0.03-0.25 m (av. 0.14 m) of water was recharged
from one structure of 0.38 ha-m capacity. Similarly, RWHS of 0.5 ha-m
and 0.75 ha-m, the annual recharge of 0.25 m and 0.70 m, respectively was estimated. In contrast, RWHS (0.20 ha-
m) along with recharge well, the annual recharge increased up to 0.86 m. The impact of these structures is
extended up to 300 m aerial extents covering the area of influence of 15 ha command area in hard rock areas of
Odisha. Due to presence of the recharge structures water table depth in dug-wells rises up to 1 m during pre-
monsoon season.

Lower Godavari basin is one of the most fertile and intensively
Assessment of groundwater cultivated areain India. Forty one groundwater samples from bore well
contamination in lower and 88 soil samples were analyzed. pH of most of the samples are
Godavari basin suitable for irrigation (<8.4). Electrical conductivity of the samples
ranged from 0.01 to 2.88 mS cm’. Nitrate-nitrogen in the samples
varied from 0.2 to 8.9 mg L. In 24% samples, nitrate-nitrogen content ranged between 7.1-8.9 mg L". Sodium
absorptionratio (SAR) value of the groundwater samples (0.5 to 9.0) are considered suitable forirrigation.

Anethouse experiment was initiated at the ICAR-ITWM research farm.
Mitigation of arsenic In the first experiment, different level of arsenic were applied @ 0, 10,
contamination through organic 20, 40, 60 mg kg™ to observe its effect on growth and performance of
and chemical amendments rice crop. Initial results showed significant reduction in plant height
and tiller number at elevated arsenic level. In the second experiment,
soils were spiked with arsenic @ 30 mg kg" and different organic and chemical amendments were applied to
evaluate their possible ability to mitigate arsenicaccumulation in rice straw and grain.

A two pronged water management (supply-side management and
demand-side management) intervention has been found effective in
reducing the decline of groundwater table in an overexploited area of
the Muzaffarnagar district, UP. Prediction using the RCP4.5 model
reveals that the future risk on decline of groundwater table due to
climate change and over-abstraction for irrigating high water requiring crop like sugarcane can be minimized by
reducing the area under sugarcane, bringing more area under improved irrigation application and conveyance
system, and establishing artificial recharge structures such as recharge cavities.

Efficient groundwater
management under climate
change in sugarcane farming
system

The impact of wastewater from Angul industrial area, Odisha on
oilseed crops growing in farmer's field during rabi season revealed
that yield and yield attributes of mustard and sunflower were higher
with wastewater than freshwater irrigation. Soil organic C, available N,
P, and S; and exchangeable-K were substantially improved under

Impact of industrial
wastewater on oilseeds crop

wastewater treatmentas well.

Salvinia minima removed 0.37 to 6.28 times more Cr (VI) from 0.83 to
1.29 mg L, and Pistia stratiotes removed 0.94 to 1.72 times more Cr
from <1.0 mg L" Cr level after 20 and 25 days of keeping in the
treatments, respectively, than other plants. Thus, growing Salvinia at
= 1.0 mg L" and Pistia at <1.0 mg L" Cr (VI) levels is preferred for
phytoremediation purpose. After drying and grounding, the Cr-enriched plant biomass was immobilized by
making palletsand other products using cement, clay, bitumen, paraffin and waste materials.

Bioremediation of chromium
from polluted water sources

Twenty-two isolates were found with metal tolerance up to 10 mg 1" of
Development of biological Cd,Pband Cr; and 5 mgl” of Ni. Most of these isolates were found positive
_filt_er f‘_“' safe wastewater in catalase, oxidase, gelatin, lactose, sucrose, and negative in indole, MR,
Irrigation VP, fructose, citrate & NO,. Doubling-time of isolates varied between 98
to 168 minutes and thirteenisolates showed >50% compatibility.
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An android- based mobile application expert system on agricultural
Development of android-based water management has been developed including agriculture,

mobile expert system on horticulture, fisheries and animal husbandry.
agricultural water management

An improvement in the mobile App to operate pump remotely is under
Developing mobile App process,using MQTT protocol to reduce time lag.

for remote pump

operation

Socio-economic evaluation of water-related interventions under
Socio-economic evaluation of MNREGS in Odisha revealed that the proportion of total expenditure
water related interventions on water-related works declined from 17.79% (2014-15) to 16.24%
under MGNREGS (2018-19). Similarly, the share of water-related works in total number
of works declined from 19.9% (2014-15) to 4.3% (2018-19). This
suggests that the gap between expenditure on all works and NRM related works has got wider over the years, and
the share of NRM works as well as water-related works in number has continuously declined over the past years.
Ex-postevaluation of water-related works (farm ponds and check dams) in Ektali gram panchayat, Joshipur block,
Odisha suggest its positive impact on farm production and farmer's income, however, poor maintenance of water
assetsisacause of concern.

A village Purtiguda in Kumbhardhamuni Panchayat under Bisama
Enhancing land and water Cuttack blockin Rayagada district, Odisha was identified for Scheduled
productivity under STC Tribe Component project (STC project) activities under aspirational
project district category apart from Sundargarh district, Odisha. Mango
saplings were distributed; pipe-based irrigation system were
facilitated to 24 tribal farmers by distributing HDPE irrigation conveyance pipes. Two exposure training programs
for 151 tribal farmers and one day Swatchha Bharat Abhiyan programme were organized.

Interventions like line transplanting, SRI method, increasing water use
efficiency in transplanted rice along with nutrient management,
integrated farming system, increasing cropping intensity through
winter vegetables, improved livestock rearing trainings etc. were
taken up in the project implementation villages. Impact evaluation of
interventions indicated that on-farm income increased by 108% after adoption of improved technologies and
farm practices. Group farming with resource sharing, use of piped conveyance system and scientific water
management saved irrigation water by more than 20%. Three one-day farmer-training programs and one field
training program-cum demonstration for were organized. WhatsApp group was used to identify and solve
diseasesand pestsin crops/vegetables.

Farmer's FIRST
project

Under this project, contour map of catchment and crop plan was
Revival of village pond prepared compared with satellite images. Historical rainfall data
through scientific (1975-2018) was analyzed for pond design along with design of inlet
interventions and emergency spillway. Also, indigenous method of construction and
management of village ponds were documented.

ICAR-IIWM acts as a coordinating center of twenty six centers of
AICRP-IWM to carry out basic studies on soil, water, plant relationship
& their interaction and extension work in the field of assessment of
water availability, rainwater management in high rainfall areas,
enhancing productivity by multiple use of water, groundwater use at
regional level, groundwater assessment and recharge, evaluation of
pressurized irrigation system, water management in horticultural and high value crops, conjunctive use of canal
and groundwater, and drainage studies for enhancing water productivity. Significant finding from different
centersare presented.

AICRP on Irrigation Water
Management
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ICAR-IIWM acts as a coordinating center of Agri-CRP on Water and six
research projects are continuing at this institute. Salient findings of

Agri-CRP on Water these projectsare-

e Impactevaluation of rubber dams in different agro-ecological regions were carried out. The water storage varied
from 3600 to 20000 m® and there was enhancement of yield by 17% in kharifrice, 26% in green-gram, and 38% in
vegetable. The enhancement in cultivated land utilization index was up to 56.5%. The groundwater recharge
through rubber dam, recharge well and water harvesting structure (WHS) in hard rock region of Dhenkanal
district was studied and the potential groundwater recharge from WHS was estimated at around 3876 m® during
2018-19.

» Pipe-based irrigation system connected to the existing auxiliary water storage structures along with
pressurized irrigation facility in Nagpur minor resulted the increase in average crop yield of groundnut,
sesamum and vegetable crops and their water productivity by 11-33% and 34-97%, respectively.

» Sensor-based automatic irrigation produced 18% higher yield with better quality fruits using 22% less water
compared with manual drip irrigation in banana (cv. G9). Drip-fertigation at 80% recommended dose of
fertilizers (RDF) at pre-flowering, 100% RDF at flowering and fruit-setting and 80% RDF at fruit-development
stage produced the fruit yield at par with full irrigation (100% ETc). Two plants per pit with 40% wetting
volume could produce 28% higher fruit yield and 30% higher water productivity compared with single plant
per pitwith 40% wetting volume in banana.

* Major sources of Cadmium (Cd) in domestic wastewater are Ni-Cd battery, paints, plastics, detergents,
cosmetics, construction, engine-oils etc. Filtration system installed in drain reduced suspended solid and BOD
by 39 and 40%, respectively in treated wastewater. Vegetables grown with treated wastewater had 33, 40 and
42%lesser Cd, Crand Ni, respectively in their edible parts than untreated wastewater.

» A water-use efficient Integrated Farming System model has been developed integrating aquaculture,
agriculture, on-dyke horticulture and poultry. System as a whole, resulted in net profit of31,47,800 ha” with an
output value-cost of cultivation ratio of 2.6 and net consumptive water productivity of ¥16.20 m".

» Water price is not governed by the supply-demand forces in the water market in coastal Odisha. Groundwater
market prevail by half of the total groundwater irrigated land in these areas. Water buyers, mostly are marginal
and small farmers, are paying about ¥ 2,600-3,000/acre/season for the purchase of groundwater. The rent of
shallow tube-wells (60-80 ft) for irrigating 2-3 acres of paddy land is around ¥ 50 per hour. 80% of the
households were found participating in the water market, ~21% of the farmers were involved in water-selling
and ~57% in water-buying.

During 2018-19, scientists of ICAR-IITWM published 32 peer reviewed
research papers, 15 books / bulletins / training manuals / book
chapters and 13 popular articles. ICAR-IIWM received Best Institute
Award, i.e., 'The Sardar Patel Outstanding ICAR Institution Award-
2017' amongst the ICAR institutes of 'Small Institutes' Category. Our
Scientists have received Rajbhasha Gaurav Purushkar 2017 for best
technical book in Hindi, BKJF-INCSW Sookshma Sinchai Purashkar-2018, Dr. K.G. Tejwani Award, Fellow of Indian
Society of Soil Science, K.C. Das Memorial Award, Leadership Award-2018, Banabihari Mohanty Memorial Award,
Best Poster Award, along with many others honours and recognitions.

Publication, awards and

recognitions

Scientists of ICAR-IIWM working on 22 in-house and 16 externally-
funded research projects, along with two consultancy projects and one

Research projects collaborative project.
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HRD, training & capacity

building

ICAR-IIWM technologies.

Mera Gaon Mera Gaurav

Swachh Bharat Abhiyan

Krishi Kalyan Abhiyan

villages of Malkangiri district of Odisha.

Our 16 staff received trainings on various topics from different
organizations; ICAR-IWM conducted ten training programs for
government officials and students; eight farmers-expert interaction
cum-practical training programs benefiting 1209 farmers; exposure
visit for 294 farmers/ students; and seven exhibitions to showcase

Six groups of scientists of ICAR-IIWM adopted 30 villages across 7
blocks spreading over 5 districts of Odisha under the '"Mera Gaon Mera
Gaurav' program. Scientists of ICAR-IIWM provided information on
awareness on various areas in agriculture to the farmers of adopted
villages and conducted several trainings/ interaction meetings.

ICAR-IIWM participated actively in Swachh Bharat Abhiyan and 43
number of cleanliness campaigns were conducted during 2018-2019
in the Institute main campus, public places and tourist spots;
motivated students for cleanliness; organized debate, seminars and
trainings.

ICAR-ITWM, Bhubaneswar played key-role in Krishi Kalyan Abhiyan of
Government of India, and six teams of scientists of the institute in
collaboration with Krishi Vigyan Kendra (KVK), Malkangiri; state
agriculture, horticulture and animal husbandry departments; and
village Sarpanch organized six 2-days trainings covering twenty five
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Introduction

The ICAR-Indian Institute of Water Management (erstwhile Directorate of Water
Management or Water Technology Centre for Eastern Region) was established on
May 12, 1988 with the aim to cater the research and development need of
agricultural water management at national level. The institute is located at
Chandrasekharpur, Bhubaneswar on a 5.71 ha of land along with its main office-
cum-laboratory building, guest house and residential complex. It is situated about 8
km north of Bhubaneswar railway station and at about 15 km away from Biju
Patnaik International Airport, Bhubaneswar. The location of the Institute is at
20°15' N and 85° 52' E at 23 m mean sea level. The research farm of the Institute
(63.71haoffarmland) is located at Deras, Mendhasal (20°30' N and 87°48' E) and is
30 km away from main institute complex.

Research Achievements

Core research activities of the institute are carried out under four programs, viz.,
rainwater management (including waterlogged area management), canal water
management, groundwater management and on-farm technology dissemination
(including wastewater management, water policy & governance) to solve the
agricultural water management related problems. The institute has experienced
multi-disciplinary team of scientists.

Significant research achievements for the year 2018-19 have been included in this
annual report under four programs of the Institute i.e., rainwater management
(including waterlogged area management), canal water management, groundwater
management and on-farm technology dissemination (including wastewater
management, water policy & governance). Our scientists are actively involved in
development of irrigation plans; safe drainage of excess water; development of
runoff water recycling, and land modification/shaping technique for enhancing
productivity; water and nutrient self-reliant farming system for rainfed areas;
climate resilient agriculture, groundwater management for enhancing adaptive
capacity to climate change, design of groundwater recharge structures for hard rock
areas, assessment of groundwater contamination and its management, socio-
economic and environmental linkages of groundwater irrigation in the Godavari
districts of Andhra Pradesh, mitigation of arsenic contamination through organic
and chemical amendments; options for enhancing irrigation efficiency and
development of integrated farming systems in canal commands, water saving
techniques in rice and rice-fallow areas through pulse crops, standardizing micro-
irrigation technologies etc. To cope with flood, post-flood disaster management and
an index-based flood insurance has been suggested. Studies are being carried out
for bioremediation of polluted water, impact assessment of industrial wastewater,
development and evaluation of mini-pan evaporimeter for irrigation scheduling,
intensive horticultural system for improving farm income from degraded lands, and
socio-economic evaluation of water related interventions under MGNREGS. Our
Institute has also initiated development of android-based mobile expert system on
agricultural water management and mobile App for pump operation remotely. A
substantial work has been done for livelihood improvement of scheduled tribe and
tribal farmers through water management interventions and revival of village
ponds through scientificintervention.

Institute has played a major role in preparation of state irrigation plan for the
Odisha. Apart from research and development efforts at the Institute level, different
agricultural water management related issues at the regional level are being
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addressed by different centres under the AICRP on
Irrigation Water Management. Through ICAR-Agri-
Consortia Research Platform on Water project, institute
has successfully installed rubber dams in different agro-
ecological regions of India and evaluating its impact on
crop production and groundwater recharge, initiated
improvement strategies for higher water productivity in
canal commands, soil water sensor-based automated
drip irrigation in banana, eco-friendly wastewater
treatment, multiple use of water in aquaculture
production systems, addressing issues related to water
governance and policy. With the aim of dissemination of
technology and working with farmers, Scientists are
involved with thirty adopted villages across seven blocks
in Odisha under Mera Gaon Mera Gaurav (MGMG)
programme; conducted several training programs for
Government officials, farmers and students on various
aspects of water management, played key-role in Krishi
Kalyan Abhiyan at Malkangiri district of Odisha, and
participated in exhibitions to showcase technologies
developed by the institute. Based on institute's research
achievements in past ten years, ICAR-IIWM received best
institute award, i.e., 'The Sardar Patel Outstanding ICAR
Institution Award-2017' amongst the ICAR institutes of
'Small Institutes' category.

Infrastructure facilities and organization

The institute has state-of-the-art infrastructure facilities
and has four well-equipped laboratories, viz., soil-water-
plant relationship laboratory, irrigation and drainage
laboratory, hydraulic laboratory, and plant science
laboratory with all the latest equipment for research
activities. An engineering workshop also cater to the
needs of the institute. Four field laboratories at farm, viz.,
meteorological laboratory, pressurized irrigation system,
solar photovoltaic pumping system, and agricultural
drainage system also add to the research related inputs.
The institute has a state of-the-art communication facility
with an automatic EPABX system and LAN. The institute
has its own web server and regularly updated website
(www.iiwm.res.in). The entire network administration
of the computers, internet and website management is
looked after by the ARIS cell. The ARIS cell also
accommodates a fully developed GIS laboratory. The air-
conditioned library of the Institute has more than 2000
reference books and subscribes to 14 international and 6
national journals. It has a CD-ROM Server with
bibliographic, database from AGRIS, AGRICOLA and
Water Resources Abstracts. The subscription of
electronic journals and its access through LAN to all the
scientists is another useful facility of the library. The
installed video conferencing and IP Telephony System
facility at the Institute is being utilized for related use
from time to time.

The ICAR-IIWM has linkages with various agencies
through providing training, consultancy, collaboration or
contract research services. It has provided a platform for
public and private sector institutions dealing with water
management research to address their scientific
problems, monitor research and development activities
and their evaluation in a cost effective manner. The
institute has developed linkages with different state and
central government agencies like Watershed Mission
(Government of Odisha), Directorate of Agriculture
(Government of Odisha), Central and State Ground Water
Board, Command Area Development Agency,
Government of Odisha, WALMI, ORSAC to implement
farmer friendly water management technologies in the
region. In addition to ongoing in-house research projects,
the institute is awarded with many sponsored/
collaborative projects by various organizations like
Ministry of Agriculture, GOI; IWMI, Colombo; DST and
consultancy project by Panchayats and Rural
Development, Govt. of West Bengal; Directorate of Soil
Conservation & Watershed Development, Govt. of Odisha,
Bhubaneswar and RKVY, Office of the Director of
Horticulture, Odisha. The institute is coordinating center
for AICRP on Irrigation Water Management and ICAR-
Agri-Consortia Research Platform on Water, ICAR, New
Delhi. Also, ICAR-IIWM has conducted ICAR entrance
examinations for UG, PG, JRF and SRF at national level in
2018.

Finances

Summary of income & expenditure account and balance
sheet of the institute during the year 2018-19 is
presented atthe end of thisreport.

Staff

At the end of March 2019, ICAR-IIWM had 80 sanctioned
posts (including AICRP-IWM) out of which 61 are in
position. The breakup of the posts under different
categoriesis given below:

Cadre Sanctioned In Position  Vacant
RMP 01 01 nil
Scientific 35 29 06
Administrative 16 12 04
Technical 17 15 02
Supporting 11 04 07
Total 80 61 19
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Rainwater Management

This program includes research projects on
rainwater management & waterlogged area management

Water and Nutrient Self-reliant Farming System for the
Rainfed Farmers in High Rainfall Zone

Project Code: IWM/15/168

Investigators: S.K. Rautaray, S. Mohanty, S. Raychaudhuri, R.K. Mohanty, R. Dubey and S.
Pradhan

Experiments on self-reliant farming system (SRFS) were conducted during last three
years (2015-2018). The cumulative effect of adoption of SRFS on rice crop and soil
properties was studied on the fourth season crop (rice) in kharif 2018. Earthworm
population density was measured using 0.5 x 0.5 m quadrat of GI sheet penetrated up to
plough pan layer of 20 cm soil depth. The soft mud was scooped out from the marked area
and cleaned in tap water to separate out the earthworms. The separated worms were
collected in petridish for counting number and recording length and fresh weight.
Earthworm population density was 41.3 m” at one week after incorporation of Seshania
green manure (before rice transplanting) under the SRFS plot. For the conventional
system plot in which the nutrient requirement was provided using inorganic fertilizers,
the earthworm population density before transplanting was 16.2 m* only. Thus, before rice
transplanting, worm population density was higher by 147% with the SRFS plot as
compared to conventional plot. The population density increased to 240.8 m” at one
month after rice transplanting under the SRFS plot while it increased to 111.4 m” under
conventional plot. At this stage, worm density was higher by 116% at the SRFS plot. A
dense layer of worm cast was visible with the SRFS plot. The earthworm population was
dominated by Eisenia foetida, an epigeic species living in surface soil and compost. Mean
individual fresh weight was 0.42 g for the SRFS plot as compared to 0.51 g for the
conventional plot. Mean body length of 9.0 and 9.4 cm were noted for SRFS and the
conventional plots, respectively. SRFS plots with more organic matter resulted in more
juvenile population at this stage of recording.
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Earthworm casts in SRFS (left) and control plot (right)

Rice grain and straw yields under the SRFS were 4810 kg
ha" and 5730 kg ha’, respectively as compared to 4730
and 5690 kg ha" under the conventional system. Total
energy input was 10.2 GJ ha" under the conventional
system while 6.3 GJ ha under SRFS. Total energy output
from grain and straw was little higher with the SRFS
(142.3 GJ ha™) as compared to the conventional (140.6 GJ
ha™). Also, energy efficiency in terms of energy output:
input ratio was higher (22.6) with the SRFS as compared
to the conventional system (13.8). Further, the specific
energy in terms of ton output per GJ energy input was
higher (0.76 t grains GJ ') under the SRFS as compared to
the conventional system (0.46 t grains GJ"). Net energy
with SRFS was 13.6 G] ha™ while 13.0 for the conventional
system. Net returns were higher (¥ 24558 ha™) under the
SRFS as compared to the conventional system (X 21500
ha™) by considering a higher premium of ¥ 1750 t" for
production under organic method.

Initial status (before the initiation of experiment, year
2015) of soil organic carbon (0.4%), available N (215 kg
ha™), available P,0, (38 kgha") and available K,0 (174.7 kg
ha™) improved to 0.54%, 316.7 kg ha”, 45.8 kg ha™ and

186.5 kgha”, respectively, practising SRFS after harvest of
fourth season rice crop in year 2018. The respective
values of these parameters in plots following
conventional cultivation using inorganic nutrition were
0.45%, 212.5 kg ha”, 48.4 kg ha'and 194.2 kg ha".
Metabolic status of a soil is reflected by dehydrogenase
activity (DHA) and it suggests intensity of the microbial
activity in soil. The DHA and microbial biomass carbon
(MBC) was 30% and 34% higher in SRFS plot over the
conventional plot. Both DHA and MBC were higher in
rhizospheric soil as compared to non-rhizospheric soil.
The soil bulk density after harvest of kharif rice crop (in
2018) was 1.46 and 1.80 g cm” for 0-15 and 15-30 cm soil
layer, respectively, in the SRFS plot. The bulk density of 0-
15 and 15-30 cm soil layer was marginally better
compared to the bulk density observed after harvest of
2017 kharifrice crop (1.52 g cm® for 0-15 cm and 1.84 g
cm” for 15-30 cm). Similarly, the total porosity increased
from 43 to 45% in 0-15 cm soil layer and from 31 to 32%
in 15-30 cm soil layer in 2018 compared to 2017. The
corresponding improvement in maximum water holding
capacity was 45 to 52% for 0-15 cm soil layer and 42 to
48% for 15-30 cm soil layer.

Water Use Efficient Practices for Successful Establishment and Yield
Enhancementof Pulse Crops in Rice Based Cropping System

ProjectCode: [TWM/16/179

Investigators: P.S. Brahmanand, S. Roy Chowdhury, P. Panigrahi, P. Nanda and S. Raychaudhari

A field experiment was conducted in research farm of
ICAR-IIWM, Mendhasal, Khurdha district of Odisha to
investigate the effect of different water management and
nutrient treatments on growth performance of
greengram in rice-based cropping system. Split plot
design was applied with three main plot treatments of

irrigation (M,: control (no irrigation); M,: Sprinkler
irrigation once at flowering stage; M,: Sprinklerirrigation
twice at flowering and pod formation stages) and four sub
plot treatments of nitrogen application (S,: control (no
nitrogen) S,: N@20 kg ha™ through urea; S,: N@20 kgha™
through urea along with rhizobium inoculation; S,;; N@40

5
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kg ha through urea) with three replications. In addition,
six levels of irrigation (FI: full irrigation, 120% FI, 80% FI,
60% FI1, 40% FI, 20% FI and control (without irrigation)
were imposed in different crop growth stages (initial,
mid-season and late-season) under both sprinkler and
surface irrigation methods to develop water production
function and yield response factor for greengram. The
effects of irrigation on vegetative growth including leaf
area index, soil water content, light interception, SPAD,
available soil nutrients and leaf physiological parameters
were recorded.

The results of the field experimentation during the
second year of experimentation i.e. 2018 revealed that
the pod yield of greengram was found to be significantly
higher with two stage sprinkler irrigation (865 kg ha™)
compared to one stage irrigation (770 kgha™) and control
(no irrigation) (580 kg ha™) treatments (Fig. 1). Similarly,
the high pod yield of greengram was noticed with
combined application of N@20 kg ha™ supplied through
urea and rhizobium inoculation (830 kg ha™) compared to
N@20 kg ha" supplied through urea alone (716 kg ha™)
and control (no nitrogen) (593 kgha™). However, itwas on
par with the nitrogen @ 40 kg ha™ applied through urea.
Among the interaction treatments, the provision of two
sprinkler irrigations with N@20 kg ha” supplied through
urea and rhizobium inoculation resulted in the highest
pod yield of 980 kg ha™. It was due to higher number of
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Fig. 1. Pod yield of greengram as influenced by
irrigation and nitrogen application during 2018

pods per plant and number of seeds per pod with
incrementinirrigation and nitrogen.

The application of irrigation water at two critical crop
growth stages, i.e. flowering and pod formation resulted
in highest water productivity compared to single stage
irrigation and control treatments. Two irrigations
(sprinkler system) and N @ 20 kg ha" through combined
application of urea and rhizobium increased pod yield
(from 0.49 tha™ to 0.98 t ha') and net water productivity
(from%2.43m”t0%6.7m"”) in greengram.

The water applied, total water used and volumetric water
content in top 75 cm soil in different crop growth stage-
based irrigation treatments were 32-192 mm, 57-208
mm and 15.1-23.8%, respectively under sprinkler
irrigation. However, under surface irrigation, 15-25%
higher amount of water was used compared with
sprinkler irrigation. The pod yield under sprinkler
irrigation treatments (0.43-1.05 tha™) was 8-22 % higher
than that under surface irrigation treatments. The SPAD
(22.85-45.12) and PAR (774-1310 pmol m*s™) values
were higher with higher irrigation level under both
sprinkler and surface irrigation. The pod yield was
observed to be linearly associated (R’ = 0.79-0.92) with
total water used of the crop and the yield response factors
developed as per FAO guidelines were 0.32, 1.18 and 0.21
for initial, mid-season and late-season stages of the crop,
respectively.

..;."F f -\..1 :-' e [las™ P l‘..‘i' e

Experimental field of green gram at research farm of
ICAR-IIWM, Mendhasal during 2018

Development and Evaluation of Mini Pan-evaporimeter for On-farm

Irrigation Scheduling
Project Code: 1IWM/17/183

Investigators: N. Manikandan, P. Panigrahi, S. Pradhan, S.K. Rautaray and G. Kar

The development and evaluation of a low cost and
farmers' friendly mini pan-evaporimeter was initiated for
scientific irrigation scheduling at farm level. The

evaporimeters were made up of galvanized iron (GI)
sheet and PVC pipes with diameters of 10, 20, and 30 cm,
each having height of 25 cm. The evaporation from mini
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pans was recorded at 8.30 am daily as well as at an
intervals of 3-d, 5-d and 7-d intervals, and compared with
USWB Class-A pan evaporation at [CAR-IIWM research
farm, Mendhasal.

Regression analysis was carried out for evaporation data
from different mini pan-evaporimeters and USWB open
pan-evaporimeter during summer, kharif and rabi
seasons. The results indicated that, 30 cm GI mini-pan
had highest regression coefficientviz., 0.89,0.88 and 0.86
during summer, rabi and kharif, respectively. The
regression coefficients for PVC 30 cm mini-pan were 0.79,
0.76 and 0.73 during summer, rabi and kharif seasons,
respectively (Fig. 2). The coefficient of determination (R?)
for GI 20 cm pan were 0.87, 0.85 and 0.80 in summer, rabi
and kharif seasons, respectively, whereas for PVC 20 cm
mini pan it varied from 0.68 to 0.75 in kharifand summer
seasons. Lowest relation was found with PVC 10 cm (R* =
0.66, 0.63 and 0.61) followed by GI 10 cm (R* = 0.69, 0.64
and 0.63) during summer, rabi and kharif seasons,
respectively.

ANNUAL REPORT 2018-19

Mini pan-evaporimeters (Gl and PVC) of different sizes
installed at ICAR-IIWM research farm, Mendhasal

The evaporation data from Gl and PVC mini pans at 3-d, 5-
d and 7-d intervals was compared statistically with
cumulated 3, 5 and 7-d of daily evaporation. It was
observed that there was no significant difference in
evaporation rate between daily values and 3-d interval.
However, evaporation data at 5-d & 7-d interval was
different with cumulated daily values.
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Evaluation of Land Shaping Options for Increasing Farm Income in Coastal

Waterlogged Area
Projectcode: 1ITWM/17/184

Investigators: S. Roy Chowdhury, S.K. Rautaray, R.K. Mohanty, N. Manikandan, S. Mohanty, O.P. Verma and S.K. Ambast

The water level in dug-pond at experimental site, i.e.
Baghadi village, Ersama showed increase from the month
of June, 2018 (1.75 m) onwards reached its peak in
September, 2018 (2.25m), thereafter, declined gradually.
However, from October, 2018 onwards there was steady
buildup of soil EC on the raised bed at soil depths 0-15,
15-30and 30-45 cm. At 0-15 cm, it varied from 0.53 dSm™
in October to 2.83 dS m" in March, 2019 at Hatiapal,
whereas at Baghadi, the soil EC in first 15 cm soil depth
steadily showed increase from 0.11 dS m" in October to
2.25 dS m™ in March 2019. The buildup of soil EC was
steepestatzone onraised bed closer to aquaculture pond.
Increased salinity level affected crop growth
performances. The pH of soil profile at 0-15 cm ranged
between 5.31 to 6.60. In Amaranth, the photosynthesis
rate also showed fall from 25.22 pmolm”s™ to 19.37 pmol
m’s” under higher salinity level (Fig. 3). The annual net
return from growing brinjal and green chili in kharif
season green chili, amaranth, chili, radish, bottle gourd,
ridge gourd, bitter gourd and poi (Basella alba) from
April 2018 to March, 2019 on raised bed gave farmer
gross and net income of ¥ 32160/- and ¥ 24000/-
respectively from 1200 m’ area.

An experiment was conducted at ICAR-IIWM research farm
and land shape was modified by creating broad-bed and
furrow (BBF). Different intercropping systems viz., rice +
maize, rice + bhindi and rice + cowpea were evaluated for
greater income and suitability comparing with sole rice
grown in flat land. Results revealed that rice yield during
Kharif season varied from 4.21-4.89 t ha™ in furrows, while

in flatland it was significantly lower i.e. 3.95 tha™. Cob yield
of maize, and pod yield of bhindi and cowpea were 7.05 t ha’,
and 2.25tha"and 5.6 tha”, respectively.
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Fig. 3 Photosynthesis rate of Amaranth grown on raised bed at
Hatiapal village, Ersama, Jagatsighpur district during 2018-19.
The legends: S11is 15 m, S2 10 m and S3 is 5 m distance away
from aquaculture pond.

Index-based Flood Insurance (IBFI) and Post-disaster Management to
Promote Agriculture Resilience in Selected States in India

Collaborative research project: ICAR-IIWM and IWMI, Colombo

Investigators: P.S. Brahmanand, S. Roy Chowdhury, S.K. Jena, S.K. Ambast, A.K. Singh, B.P. Bhatt, G. Amarnath and A.K. Sikka

The main thrust area of this project is to develop index
based flood insurance model and to prepare and
implement post-flood management plan. The project
aims to develop multiple research products focusing on
integrating remote sensing datasets, flood hazard model
for data sensitive locations and crop loss module that can
support in upscaling index based flood insurance (IBFI)
to other locations, to implement and evaluate generated
products under IBFI umbrella at developmental scale for

multiple crop types in the near future and to create
framework for innovative post-flood management
activities in conjunction with IBFI to perpetuate
agricultural resilience.

Initial survey was done to assess the crop damage in flood
affected areas of operational area i.e. Garadpur block,
Kendrapara district of Odisha and Gaighat block,
Muzaffarpur district of Bihar. During this year, the crop
specific post-flood management plan was prepared for
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Kendrapara and post-flood management impact study
was conducted in Muzaffarpur.

The problem identification exercise was done taking the
opinion from farmers of six villages i.e. Madhurapatti,
Bathgama, Belaur, Ladaur, Bhagavatpur and Paga of
Gaighat block of Muzaffarpur district of Bihar. RBQ was
estimated using the methodology of Sabarathnam and
Vennila (1996). The frequent flood incidence caused by
heavy rains and breach of embankment of Baghmati river
was identified as the severe problem faced by them
followed by lack of appropriate and timely crop insurance
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Damaged paddy fields at Badhgama,
Gaighat block, Muzaffarpur, Bihar

Impact of post-flood managementinterventions

The seeds of hybrid maize, vegetables like brinjal, tomato
and cauliflower were provided to the affected farmers of
Muzaffarpur district of Bihar. The seeds were sown /
planted at optimum time under post flood environment
and the impact study was conducted. The farmers could
generate additional net returns of about¥16,700/- per ha
due to timely sowing of alternate crops and
implementation of post-flood management plan
compared to control ie. flood damaged field without
intervention (Table 1). The maize hybrid (Shaktiman-3)
resulted in an average cob yield of 2.82 tha™ in post-flood
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plan and lack of awareness among farmers about
agricultural practices during post-flood phase. The other
problems faced by the farmers of these villages are non-
availability of quality / HYV seeds, pest and disease
incidence, non-suitability of agricultural fields for
cultivation due to late withdrawal of flood water, lack of
assured irrigation during rabi season, poor market price
for crop produce, unfavorable field condition for
establishment of field crops during flood period and lack
of awareness about government schemes in agricultural
sector. The action plan for post-flood management has
been prepared keeping these points into consideration.

Maize field under post-flood management plan
at Gaighat block, Muzaffarpur, Bihar

environment and its yield varied between 2.56 t ha” to
3.15 t ha” in different farmers' fields. It has provided
better cushion to the farmers compared to wheat
cultivation which resulted in lower yield due to late
planting and higher pest and disease incidence in post-
flood scenario. The superior crop establishment and
productivity of maize during post-flood environment was
due to better physiological parameters like leaf area index
and crop growth rate. In case of brinjal, tomato and
cauliflower, the seed was supplied to few number of
farmers and the average fruit yields of brinjal, tomato and
cauliflowerwere 13.3tha”,16.7tha"and 14.1tha" respectively.

Table 1. Scenario of crop yield and economics before and after post-flood management (PFM) intervention in

Gaighatblock, Muzaffarpur district, Bihar

Scenario of crop yield and economics

Scenario of crop yield and economics after

Before post-flood management intervnetion After post-flood management intervnetion | Additional
Crop (‘t(ilf;g) Net lét)urns B:C ratio Crop (‘t“lf;ff) Net r(gt)urns B:C ratio l(;ﬁtert(:)ull’lf.-‘lll\z
Sole wheat 1.7 10500 1.55 Maize 2.82 27200 3.08 16700
Brinjal 13.3 47000 2.02 36500
Tomato 16.7 43700 1.77 33200
Cauliflower 14.1 48200 1.95 37700
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Canal Water Management

This program includes research projects on
canal water management & related issues

Enhancing Water Productivity through Water
Management in Transplanted and Aerobic Rice in
Canal Command Area

ProjectCode: [IWM/15/174
Investigators: K.G. Mandal, A.K. Thakur, R.R. Sethi, M. Raychaudhuri and R.K. Panda

Rice is the staple food for half of the world's population, and rice farming is the livelihood
for millions of farmers in India and Asian countries. Water or irrigation input to rice
farming is typically very high, and of course, it depends upon growing season, climatic
conditions, soil type and hydrological conditions. Reducing water requirement of this
crop and enhancing water productivity is a challenge. Therefore, field experiments were
conducted on rice during rabi/ summer season 2017-18 and kharif season 2018 at the
Institute research farm, under Deras minor irrigation command to study the effects of
various water management techniques on transplanted and direct seeded rice with the
aim to enhance water productivity of this crop.

Performance of puddle rice with water-savingirrigation methods

A rice variety, 'Khandagiri' (OR 811-2) of 95-d was grown during kharif and rabi/
summer seasons. Direct wet-seeding and puddled transplanting treatments were
imposed during both the seasons, whereas alternate wetting and drying (AWD), and
irrigation at 3-days after disappearance (3-DAD) of water were compared with
continuous flooding (CF) during rabi/ summer season, 2018. In another experiment,
three treatments viz. sprinkler irrigation, bed-furrow and flood methods were imposed
on aerobic rice during summer season 2018. In every treatment, crop was grown with
recommended rate of N, P,0, & K,0 at 80, 40 & 40 kg ha". Farmyard manure was applied
once before final ploughing and puddling during kharif season. Pre-germinated seeds
were used for direct wet-seeding and nursery raising on the same day. Transplanting was
carried out on the puddled soil with 18-21 d old seedlings. Standard practices were
carried for manual weeding and plant protection measures against inset-pests and
diseases.

Experimental findings show that the performance of rice was similar in AWD, 3-DAD and
CF during rabi/ summer season (Fig. 4); whereas water saving was about 19.6% in 3-
DAD and 29.8% in AWD compared to CF. Consequently, water productivity increased by
27 and 38% in 3-DAD and AWD, respectively over CF (Fig. 5). Further, water balance
parameters were monitored through drum culture techniques; and it was estimated the
average percolation, evaporation and transpiration rate as reported earlieri.e. 1.02, 3.42
and 4.34 mm d’, respectively from the puddled transplanted field during the crop
growing period in rabi/ summer season. The physiological parameters of rice crop were
measured as LAI (2.44 to 2.98), SPAD chlorophyll meter reading (34.4-42.5) and
interception of PAR (61-76%) in maximum tillering stage; yield components viz. number
of spikelet per panicle in CF, 3-DAD and AWD under direct-seeded or transplanted
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conditions. Performance of rice was similar with direct
wet-seeding and puddled transplanting during kharif
season 2018. This implies that direct-seeding of rice and
two methods viz. alternate wetting and drying and
irrigation at 3-days after disappearance hold promise
with significant saving of irrigation for rice farming in the
region.

Performance ofaerobicrice with sprinklerirrigation

Results show that average grain yield was 28% lesser
than either direct seeding or transplanting under
puddled rice. Aerobic rice yield was 2.41, 3.09 and 3.31 t
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ha' with sprinkler irrigation, bed-furrow and flood
method, respectively. Although statistically similar yield
was obtained in bed-furrow and flood method, there was
reduction in grain yield under sprinkler irrigation by an
average of 27% compared with flood method of irrigation
to aerobic rice. Due to sprinkler irrigation method, water
application during the crop was 26.4% lesser in sprinkler
irrigation (610 mm), and 8.8% lesser in broad-bed
method than flood method of irrigation (829 mm); there
was no significant difference in water productivity
(average of 0.41 kg m™) in three methods of irrigation
under aerobicrice.

Fig. 4. Grainyield (tha™) of rice (var.
'Khandagiri') with different water
management treatments under
puddled transplanted and wet
direct-seeding conditions during
rabi/ summer season 2018; CF:
continuous flooding, 3-DAD:
irrigation at 3 days after
disappearance of water, AWD:
alternate wetting and drying;
differentletters above bars indicate
significant difference at p < 0.05
according to Duncan's multiple
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z a a a
[
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Fig. 5. Water productivity (kgm™) of 0.90
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different water management 2
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Aerobic rice with sprinkler irrigation during rabi/ summer
season 2017-18 atIIWM Research Farm, Mendhasal

Direct wet-seeded rice with alternate wetting drying (AWD)
method of irrigation during rabi/ summer season 2017-18 at
ITWM Research Farm, Mendhasal

Benchmarking of Public Irrigation Schemes for Improving Performance
of Irrigated Agriculture

ProjectCode: [IWM/16/177

Investigators: A. Mishra, A.K. Nayak, D.K. Panda, P. Nanda and S.K. Ambast

database module with Microsoft Access as back end tool
for storing and accessing of benchmarking information of
irrigation systems (Fig. 6).

A user friendly database software for analysis of
benchmarking irrigation systems was developed in
Visual Basic. The described software consists of a

Sindect Type of Irnguion Sysiem IW—:E Seect Flan Geoup 'm Chck Horn
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Fig. 6. Viewing and updating of benchmarking data
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The module analyzes various performance indicators
such as system performance, agricultural productivity,
and financial performance etc. Presently, a total of nine
indicators were analyzed in the module. The total output
modules for two indicators in system performance
(Annual irrigation water supply per unit irrigated area;
and Ratio of irrigation potential utilized (IPU) to
irrigation potential created (IPC)), three indicators in
agricultural productivity (Agricultural annual output per
unit command area; Agricultural annual output per unit
irrigated area; Agricultural annual output per unit
irrigation water supply) and four indicators in financial
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performance (Cost recovery ratio, Total O & M cost per
unit irrigated area, Total revenue per unit volume of
irrigation water supplied, Total O & M cost per unit water
supplied) were prepared. The output can be seen eitherin
tabular form or in graphical form.

A user can see the result of performance indicator
through graphs based on the irrigation system types such
as major, medium and minor irrigation system (Fig. 7)
and also can see the comparison of performance indicator
based on different plan group wise such as abundant,
excess, normal, deficitand highly deficit.

Ly |
System Perdormance {Annoal imigation waber supply per unfl command area)
T
i | e
¥rrigalion System Type: Major i T
Sywlam Performancs
R ] . I 000
=l [T
— fpeas | | | o
i e | I e
ot IR 190 ENYVRYH (NANE [RNRATHE (0 1 HE 1Y 190 i
i {1 i I
e
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Fig. 7. Graphical presentation of a performance indicator for Major irrigation system

Enhancing Yield and Water Productivity in Rice Fallows of Eastern India
through Super Absorbent Polymers (SAP)

Project Code:1IWM/16/182

Investigators: S. Pradhan, O.P. Verma, A.K. Thakurand S.K. Ambast

A field experiment was conducted for the second year
during the rabi season of 2017-18 at the research farm of
ICAR-IIWM, Mendhasal, Bhubaneswar, Odisha to
investigate the effect of super absorbent polymer (SAP)
on growth, yield and water productivity of groundnut (cv.
Smruti). The SAP treatments [SAP100 (100 kg SAP ha™),
SAP75 (75kg SAPha™), SAP50 (50 kg SAP ha™), SAP25 (25
kg SAP ha") and C (No application of SAP)] were laid outin
randomized complete block design with four
replications. The plot size of the experiment was 5 x 4 m.
The groundnut was sown with a spacing of 30 x 20 cm.
The results showed that groundnut pods/pant varied

from 12 (SAP50 and SAP75) to 13 (C,SAP25 and SAP100),
kernel weight from 979 (SAP50) to 1064 kg ha™ (C), pod
weight from 1580 (SAP50) to 1613 kg ha™ (C), shelling
percentage from 61 (SAP50) to 66 (C), haulm yield 2678
(SAP75) to 3581 kg ha™ (SAP100). All the yield and yield
attributes of groundnut crop were not significantly
(P<0.05) affected by the SAP treatments (Table 2).
Similarly, the growth and physiological parameters like
plant height and spread, LAI, intercepted PAR and SPAD
were not significantly affected by the SAP levels. The
water use and water productivity of groundnut crop
showed 6% variations among the SAP treatments.
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Table 2.Yield and yield parameters of groundnut crop grown under different SAP levels

Kernel : . Water

Treatment Pods plant” weight (kg P(()l(: “;::g)h ¢ Shelling (%) Hi}:lnllli_lf;ld Wa(tz;:)s L productivity
ha?) g < (kgm")

Control
(SAPO) 13 1064 1613 66 3466 280 0.38
SAP25 13 1051 1605 65 3209 274 0.38
SAP50 12 979 1607 61 3198 265 0.37
SAP75 12 1008 1580 64 2678 278 0.36
SAP100 13 1029 1590 65 3581 274 0.38
CDy s ns ns ns ns ns ns ns

After groundnut, rice crop (cv. Lalat) was grown on the
same plot. At flowering stage, LAl of rice crop varied from
3.93 (SAP75) to 4.06 (C), greenness index as measured by
SPAD from 37.7 (SAP100) to 39.2 (SAP75), intercepted
PAR from 94% (SAP25 and SAP75) to 96% (SAP50), and
were not significantly (P<0.05) affected by the SAP levels.
The mean residual soil moisture after rice harvest was
0.28 cm’ cm™and 0.29 cm’ cm™ for 0-15 and 15-30 cm soil
layers. The rice grain and straw yield varied from 4.23 (C)

to 4.48 (SAP50) and 6.03 (C) and 6.97 (SAP50),
respectively. Similar to growth and physiological
parameters of rice, the grain and straw yield were not
significantly (P<0.05) affected by the various SAP levels.
The water productivity of rice showed 5% variation
among the SAP treatments being lowest value of 0.41 kg
m” in control and SAP25 plots to 0.43 kgm” in SAP50 and
SAP100 plots.

Rice crop growth in control (left) and SAP100 treatment (right)

National Innovations for Climate Resilient Agriculture (NICRA)

Externally funded project: NICRA, ICAR, New Delhi

Investigators: G. Kar, S. Mohanty, P.S.B. Anand, D.K. Panda, A. Raviraj, R.D. Rank and P.K. Singh

Trend of temperature change due to global warming

In this study, climate change is projected for the Indo-
Gangetic region to reduce water footprints and enhance
water productivity in agriculture under climate change
scenarios. Projections under RCP4.5 scenario indicated
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maximum temperature to increase in the range of 2.95 to
4.07 °C during 2018-2090 over the baseline (1976-2005)
temperatures, while minimum temperatures are to
increase in the range of 2.74-3.53°C (2018 to 2090) (Figs.
8&9).
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Fig. 8. Maximum temperature under RCP 4.5 scenario, 2018(left), 2090 (right)
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Fig. 9. Minimum temperature change under RCP 4.5 scenario, 2018(left), 2090 (right)

The spatial distribution of the mean monthly potential evapotranspiration (ET0), important forirrigation requirements
and scheduling, in response to the projected temperature changes indicates that at the end of the century 8.5 to 14.3%
water footprintincrease inrice and wheatin differentdistricts of the Indo-Gangeticregion (Figs. 10 & 11).

Rice _Water fostprint_2016 (m3/ton)

= 1500 T 2,000 - 2,500 W 5000 - 5500
T 1,500 - 200077 2,500 - 3,000 = 3,500

Hice_ Waler Fooipring_ 2FH) (m3/ton)

B = 1,500 1 2,000 - 2500 B 3,000 - 3,500
0 1500 - 2000 2 500 - 3,000 Bl = 3,500

Fig. 10. Impact of climate change (RCP 4.5) on water footprints of rice productivity in Indo-Gangetic region
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Fig. 11. Impact of climate change (RCP 4.5) on water footprints of wheat in Indo-Gangetic region

CO, efflux/influx through maize crop, Gross primary
productivity and net ecosystem exchange

Gross primary productivity (GPP), plant respiration, net
ecosystem exchange (NEE) in relation with phenology
and leaf area index over rice (July-November,18)-cowpea
(December,18-March,19) were studied. Study revealed
that the crop behaved as net CO, sink from vegetative
stage (22 DAS) to milking stage and acted as a net CO,
emitter during the maturity and early vegetative periods.
The seasonal net ecosystem exchange (NEE) at the end of
growing period of rice was recorded as -307 g Cm”. The
diurnal variation of NEE revealed that its maximum value
occurred at 1130 hour and highly influenced by leaf area
index (LAI). Net Ecosystem Exchange (NEE) of rice
reached its peak at maximum leaf area index stage (65
DAS) with the midday uptake of -19.9 umol CO,m s ™" and

night-time release of +5.50 pumol CO,m™s™".

Fertigation in vegetable based farming system to
develop climateresilientagriculture

On-farm trials were conducted on drip-fertigation with
treatments T,: Surface irrigation + 100% Recommended
Dose of Fertilizer (soil application), T,: Drip + 100% RDF
(soil application); T,: Drip + 100% RDF (fertigation); T,:
Drip + 80% RDF (fertigation); Ts: Drip + 60% RDF
(fertigation) with 3 replications under the RBD on bitter
gourd, chilli and cucumber during kharif and potato, okra,
cowpea during rabi in separate fields (Table 3). The
irrigation was applied through drip under 80% ETc along
with 100% soluble fertilizer (19:19:19 N, P,0,, K,0).
Highestyield in bitter gourd and cowpea was observed in
drip irrigation with 100% RDF through fertigation, while
in ladies finger it was with drip irrigation with 80% RDF
through fertigation. Interestingly, there was no significant
differencesinyield between drip with 1005 RDF and 80%
RDFinall the three vegetable crops.

Table 3. Crop productivity (tha™) of vegetable crops under drip-fertigation and soil application of fertilizers

Treatments

Bitter gourd fruit

Ladies finger
fruit yield (tha™)

Cowpea pod

yield (tha™) yield (tha™)

T,:Surfaceirrigation + 100% RDF (soil application) 7.1 8.7 4.8
T,: Drip + 100% RDF (soil application) 8.8 11.5 8.3
T,: Drip+100% RDF (fertigation) 11.6 13.2 11.6
T,: Drip + 80% RDF (fertigation) 10.9 14.5 11.4
T,: Drip + 60% RDF (fertigation) 8.2 12.4 7.9
LSD (P=0.05) 1.5 1.8 1.6
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Secondaryreservoir in canal command

The average relative water supply (ratio of
water supply and water demand over a
period of time) in post-kharifrice season was
0.55-0.65 at the head reach and 0.35- 0.50 at
the tail reach of water courses in selected
canal commands of Nayagarh, Puri and
Kendarpara districts of Odisha. This clearly
indicates the insufficiency of the available
canal water supply to meet the demands.
Erratic rainfall due to climatic variability and
climate change aggravate the problem. To
supplements the canal water supply to
irrigate crops, rainwater harvesting system
(secondary reservoir) was designed and
implemented in the above 3 canal
commands/minors. Through integrated
farming with secondary reservoir, (crops, on-
dyke horticulture, fisheries), water
productivity of the adopted site enhanced fromT1.1-1.42
m” through sole rice to ¥ 18-20.0 m” through integrated
farming. Due to assured source of water in the first year of
study, the cropping intensity of the command area of the
pondswas 200-240%.

Water harvesting with dyke based agro-forestry system

Moreover, water harvesting with dyke based agro-
forestry system was implemented to develop climate
resilient agriculture in coastal waterlogged and flood
prone areas in Satyabadi block, Puri district of Odisha.
Use of remote sensing and GIS tools revealed that 1063
numbers of water harvesting structures were
constructed in the study block. Also on-farm trial with 4
short duration, drought resistant varieties viz., (CR-Dhan
100, CR-Dhan 203, CR-Dhan 311, CR-Dhan 101 and
Kamesh in Alisha village of Satyabadi block of Puri.

Mulching in capsicum

Experiments were also conducted in Deras research farm
of ICAR-IIWM on mulching in Capsicum with the
treatments T,: Single row without mulch, T,: Paired row
without plastic mulch, T,: Single row with plastic mulch,
T,: Paired row with plastic mulch. Highest fruit yield of
780 g/m’ was obtained under T, treatment which was
62.8 % higher than that of the production under T,
treatment.

Development of conjunctive use strategy under
changing climate scenarios in Brahmani River
basin

Monthly groundwater monitoring was carried out in 16
open dug wells spread across the watershed. In the month

e N
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of May, the groundwater level varied from 2.7 m to 13.0 m
(i.e., below the ground level) across the study area. In the
month of August, the groundwater level varied from 0.6 m
to 7.25 m. In the month of December, the groundwater
level varied from 0.66 m to 8.52 m. Daily gauging of runoff
in the flow period was done at the weir structure at
Giridhariprasad site. Highest average daily discharge of
5.56 m’s™ was observed in the month of September and
the flow continued upto mid-January.

The calibrated ArcSWAT model for the Badajor watershed
was used to validate the model using the runoff at gauging
structure data for the period July 2018 to January 2019.
The comparison of simulated and observed streamflow
data at the gauging site for the validation period is shown
in Fig. 12(a). The correlation coefficient and NSE values
were 0.91 and 0.78 respectively.

A groundwater flow model for the Badajor watershed was
developed using Visual MODFLOW software. The
groundwater recharge value obtained from the calibrated
SWAT model was used as input to the groundwater flow
model. The pumping data in the study area were obtained
from the response of farmers and officials of Block
Agriculture Office. Calibration of the model was done
using the groundwater level data for the period June 2016
to May 2018. The zone-wise hydraulic conductivity and
specific yield values were used as calibration parameters
which were adjusted during the calibration process. A
combination of trial and error method and automated
calibration code 'PEST' were used for the calibration of
the model. The scatter diagram of the observed and
calibrated groundwater levels is shown in Fig. 12 (b). The
mean error and correlation coefficient values were 1.419
mand 0.98 respectively.
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Enhancing Economic Water Productivity in Irrigation Canal Commands

Externally funded project: IWMI, Colombo, Sri Lanka

Investigators: R.K. Panda, S.K. Ambast, S.D. Gorantiwar, S. Bodake, S.A. Kadam, U. Amarasinghe and A.K. Sikka

A collaborating research project was taken up in the Sina
medium irrigation Project in Maharashtra between
International Water Management Institute (IWMI) and
ICAR-Indian Institute of Water Management & AICRP
(IWM), Rahuri (Maharashtra) with the objective of
identifying the physical and institutional interventions
for increasing the economic water productivity. A
detailed survey was carried for groundwater use in the
command area and interaction with the farmers' and
state irrigation department officials was made for
ascertaining possible profitable crop combinations in the
present water resources availability scenario. The study
revealed that there are 3 major sources of water use for
irrigation purposesi.e. canallift, groundwater lift through
open well and bore wells and direct river lift. As a
preliminary attempt, total six crop scenarios are
developed for improving economic water productivity in

the command area through comparison with actual value
of production obtained during 2016-17. Scenario A, Band
C are proposed for allocating 100% irrigation
consumptive water use (CWU) to only high value annual
crops like fruits (pomegranates), sugarcane and
vegetables, respectively. Scenario D: allocating irrigation
CWU of 22.5 % to fruits (pomegranates) to generate
present value of output of 2016-17 (% 238 million, total
cropped area 7545 ha, and total irrigation CWU of 35
Mm®). Scenario E: allocating rest of CWU equally among
other crops and scenario F: allocating more CWU among
high value perennial crops. Among all the above
scenarios, scenario E, which is more fitting to Sina
irrigation system with irrigation CWU of 35 Mm’ and
allocating fruits to 22.5 % and 15.7 % each to rabi/hot
weather crops like wheat, jowar, vegetables, oilseeds and
pulses, total value of production could be ¥ 422 million
(Table 4).

Table 4. Various crop scenarios developed in Sina medium irrigation command

Cropping pattern (% of total area)

Season
Recommende o
d plan 2016-17 S*-(A) S-(B) S-(0) S-(D) S-(E)
3 4 8 9
Wheat 27 2 15.6
Jowar 47 73 15.6
Rabi and Fodder 7 3 100 - 131
summer Vegetables 7 9 15.6 13.1
Oilseeds 7 1 15.6
Pulses - 5 15.6
Sugarcane 4 5
Annuall | (it (Romes L 1 100 | 100 225 | 225 | 130
granate) 22.5
Cotton - 2
Total area | (ha) 4982 7548 4369 2821 6832 939 6880 5888
Total value
of (Million %) 213 238 1104 489 359 238 422 392
production
Total (Mm?) 21 35 35 35 35 6.5 35 35
irrigation

S$* = Scenario
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Groundwater Management

This program includes research projects on
groundwater management & related issues

Enhancing Water Productivity through Intensive
Horticultural System in Degraded Land

Project Code: [IWM/15/176
Investigators: S. Pradhan, K.G. Mandal and P. Panigrahi

Field study was conducted for the second year to evaluate the performance of pre-
bearing mango plants (cv. Amrapali) with different intercrops (papaya, pineapple and
combination of papaya and pineapple) under drip irrigation at ICAR-IIWM,
Bhubaneswar. Two rows of papaya (cv. Red lady) in either side of mango plants, two
paired rows of pineapple (cv. Queen) in either side of mango plants and, one row of
papaya and one paired row of pineapple in either side of mango plants using on-line and
in-line drip irrigation systems were grown. Fertilizer application and other management
practices were done following the recommendations for the crops in the region.

The hydraulic study of drip irrigation in field was found satisfactory with emitter flow
rate variation (Q,) of 5%, co-efficient of variation (CV) of 4% and distribution uniformity
(DU) 0f95%. Water applied, growth, yield and water productivity of the plantsis given in
Table 5. Irrigation was done in daily basis during April-June and November-March of the
study period, as per the water requirement of the crops in the region. Water applied in
mango, papaya and
pineapple were 636
mm, 591 mm and 364
mm, respectively,
under drip irrigation.
The soil water content
in top 0.60 m soil in
mango, papaya and
pineapple were 21.2-
24.2%, 21.3-24.3%
and 22.2-24.5% in
volume basis,
respectively. The
vegetative growth
parameters viz. plant
height, canopy
diameter and trunk
girth of the mango
plants were not affected significantly either by papaya and/ pineapple intercrops. The
highestyield or pineapple equivalent yield (18.89 tha™) with highest water productivity
(21.47 kg ha-mm™) was observed in mango intercropped with pineapple under straw
mulch. The net profit from pineapple intercropping with straw mulch was highest
(3140000/ ha) with benefit-cost ratio of 1.67, followed by papaya-pineapple
intercropping with straw mulch in mango.
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Table 5. Vegetative growth, water use and yield of plants under different treatments (2018-19)

Mango Papaya Pineapple
Water Yield/ WP
Treatments Plant Canopy Trunk Herb Canopy Fruit set Shrub No. of No.of used PEY (kgha
height diamete girth height diamete (No.) height lea;/es suckers (mm) (tha’) mm?)
(m) r(m) (cm) (m) r (m) : (cm) slips™
Mango+
Papaya+ 3.43 3.2 38.38 1.39 1.28 9 32.2 32 5 1591 12.75 8.01
Pineapple
Mangor | 350 | 35 | 4145 | - - 351 | 34 5 | 1000 | 1863 | 18.63
Pineapple
Mango+ 349 | 31 | 3890 | 144 | 132 10 - - 1227 | 687 | 560
Papaya
Mango+
Papaya+ | 5,5 33 | 3858 | 145 | 137 9 34.1 33 5 1400 | 13.13 | 9.38
Pineapple+
Straw mulch
Mango+
Pineapple+ 3.59 3.6 43.67 - - 35.3 37 6 880 18.89 21.47
Straw mulch
Mango+
papaya + 3.55 3.2 42.30 1.58 1.46 10 - - - 1080 6.93 6.41
Straw mulch
Mango +
Straw mulch 3.69 3.9 44.23 - - - - 560 - -
Mango 3.66 38 | 44.18 - - - - - 636 - -
CD (p=0.05) ns ns ns ns ns ns ns ns ns - 0.96 0.89

PEY: Pineapple equivalent yield, WP: Water productivity

Socio-economic and Environmental Linkages of Groundwater Irrigation

in Coastal Aquifers of Eastern India
ProjectCode:1IWM/16/178

Investigators: D.K. Panda, S. Mohanty, M. Dasand O.P. Verma

It is perceived that the groundwater depletion in the east
Godavari district is not as alarming compared to that of
the west Godavari, however, several administrative
blocks of the district have witnessed a significant rate of
water table decline. Prominent among them are the
blocks of Gandepali, Rajanagaram (Mukkinada) and
Rangampeta, representing the upland central part of east
Godavari (Fig. 13a); note that Mukkinada and
Rangampeta experienced declines since 2010, with the
water table fallen by 20.48 m and 8 m, respectively during
2010-16. However, Gandepali's decline is persistent since
2002, with a cumulated drop of 20.98 m during 2002-17

compared to 11.7 m during 2010-16. This block, in fact,
stands out not only as one of the worst affected regions of
groundwater depletion of east Godavari but also ranks
eleventh in the state. The existing land-use pattern
indicates that the rapid rise in area under oil palm, from
200 ha in 1993 to 26522 ha, could be a major reason of
depletion in upland region of east Godavari.

In west Godavari, depletion has taken place across the
domain, but most - notable cases are observed in the
middle and upper part. The largest decline is seen in the
D. Tirumala (G. Kothapalli-2) block, i.e., 16.85 m during
2010-16. This is followed by 10.94 m in Koyyalagudem-2,
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8.84 m in Pedapadu (Kokkirapadu-1), and 8.08 m in
Lingapalem (K. Gokavaram) (Fig. 13b). Interestingly, in
Polavaram, where the multi-purpose dam on Godavari
river has been initiated, water table has declined only by
1.87 m during 2010-16. Quantification and mapping of
groundwater level patterns (Fig. 13c) will assist the
policy managers to undertake recharge measures in the
middle portion of both the districts, particularly by using
water from the proposed Polavaram dam through
optimum canal network.

Moreover, the socio-economic benefits versus energy
crisis of both the districts have been explored. The major
problem, after years of free electricity supply has now
turned out to be unreliable supply of electricity. Realizing
the financial burden and groundwater loss of free
electricity, the policy of solar energy-fed irrigation has

been initiated. Under this policy, a financial assistance of
about one lakh rupees is allowed to a group of four
farmers. Still, the cost of solar system, along with the
delivery system, is too high for the poor farmers and thus
the takers of this proposal are only the rich farmers, who
practice floriculture or grow cash crops, but not rice.
These farmers also face problem of cloud-free bright
sunlight continuously. To save the crops under such
situation, they also need an additional diesel pumping
system. Analysis of daily sunshine hours from
observatory since 1980 indicates that the annual mean
sunshine hour of the region is 6.4 hours, compared to 7.8
hours in northwest India. The sunshine hour during
critical stages of the crop versus evapotranspiration
demand is an important point to understand about the
feasibility of solar system.
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Fig. 13. Administrative blocks with critically declined water table depth (WTD, meter below ground level) in east (a) and west (b)
Godavari districts of Andhra Pradesh. The inscribed robust lines with confidence interval indicate the broad changes. (c) The map
depicts the cumulated WTD trend (m) during 2010-2016, differencing depletions with inverted triangles and significance (p =0.05)

with centred dots.
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Design and Field Evaluation of Groundwater Recharge Structures in Hard

Rock Areas

Project Code: 1IWM/16/180
Investigators: R.R. Sethi, M. Das, B. Panda and S.K. Ambast

Under this study, the summer season (April to June) water
levels, monitored from Rain Water Harvesting Structures
(RWHS), dug wells, recharge wells and monitoring wells,
showed 3.27 m, 1.28 m and 0.9 m depth of water in the
RWHS 1, 2 and 3, respectively in Srirampur village. In
Nachhipur village, 0.8 m of depth of water was available
during summer 2018. Three numbers of RWHS along
with a recharge well in Srirampur village and one RWHS
in Nachhipur village was selected for estimation of water
budget parameters. The water balance model for
recharge structure was accomplished by including all
inflow and outflow components.

(R+R0O) - (I+E+S) = AWL,

Where, R, = Rainfall during i" month, m; RO, = Surface
runoff entering to the structure in i" month, m; [,= Water
abstracted from structures for irrigation; E, = Water lost
due to evaporation; S, = Seepage/percolation loss, AWL=
Change in water level in structures occurring between i
and i+1" time steps.

Estimation ofinflow and outflow components

All inflow/outflow components of water balance model
for RWHS 1, 2 and 3 in 2018 illustrated in Table 1 showed

that 4976.30 m® 3149.34 m’, 1725.49 m’of water was
contributing towards subsurface or recharge including
storage in the structures.

Furthermore, to estimate the sub-surface flow and
recharge, monthly inflow outflow and water level
fluctuation was analyzed. It showed that during the year
2018, sub-surface flow of 0.63 m month™ and recharge of
0.11m month™ during monsoon (July to November) was
contributing towards inflow to the structure of 0.75 ha-m
capacity in RWHS-1. In case of RWHS-2 (0.5 ham), 0.47m
month™ as subsurface flowand 0.18 m month™ ofrecharge
during monsoon months was adding to the structure. In case
of RWHS-3 along with recharge well, 0.38 m month” as
subsurface flow and 0.153 m of recharge during monsoon
months were inflow to the structures, with 1.69 m of
pumping from the structure. Hence recharge contribution
was nearly 1.84 m due toimpact of recharge well.

Similarly, in Nachhipur village, about 2051.75 m® of water
was contributing towards subsurface flow/recharge
(Table 6). In 2018, the sub-surface flow of 0.4 m month™
and recharge of 0.25 m during monsoon were observed.
On an average during 2017-18 0.14 m of water was
recharged the RWHS of 0.38 ha-m capacity.

Table 6. Inflow and outflow components for water balance model of rainwater harvesting structures for two
years in Bargharianala micro watershed, Daspalla

Water balance components (m’) Srirampur village Nachhipur village
Year 2017 2018
Structures
Rainfall 2533.58 | 2230.63 | 1072.42 | 2470.46 | 2175.05 | 1045.70 | 2010.78 | 1960.68
Runoff to the structure 1975.80 | 974.03 289.73 1962.47 | 122790 | 47441 | 161299 | 1595.64
Total Inflow 4509.38 | 3204.65 | 1362.15 | 443293 | 340295 | 1520.11 | 3623.77 | 3556.32
Evaporation losses 3396.33 | 2990.21 | 1437.60 | 3396.33 | 2990.21 | 1437.60 | 2695.50 | 2695.50
Percolation/seepage 1077.30 948.48 456.00 1077.30 948.48 456.00 855.00 855.00
Irrigation extraction 2894.40 648.00 4935.60 | 2613.60 | 1352.00 | 1071.43 | 2057.57
Storage 189.00 - 240.00 - - 1350.00
Total outflow 7368.03 | 4586.69 | 1893.60 | 9409.23 | 6552.29 | 3245.60 | 462193 | 5608.07
Subsurface flow/Recharge 3047.65 | 1382.04 291.45 4976.30 | 3149.34 | 1725.49 | 2348.16 | 2051.75

Water spread area of RWHS 1, 2 and 3 for Srirampur village was 1890 m’, 1664 m’ and 800 m’ respectively. Water spread area in

Nachhipur RWHS was 1500 m’
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Area of influence of the structures

To demarcate the area of influence of recharge from RWH
structures, depth to water level was monitored monthly
from dug wells and monitoring wells located in 5, 20,
50,100, 300, and 320 m away. It was compared with the
depth to water table in RWH structures. Hydrograph in
Fig. 14 showed that wells located up to 300 m away from
the structure are showing nearly same trend as that of
water level in RWH, indicating the influence of RWH.
Enquiries with the local farmers revealed that the impact
of structure is visible up to 250 to 300 m downstream.
Beyond 300m the water table fluctuations was depending
on other factors like canal flow nearby areas. In the
influenced area of nearly 15 ha, vegetable crops were
grown during 2017-18. About 15 dug wells in this zone
have been benefited due to recharge from these
structures. The farmers in the area have switched over to
more water intensive crops. A rise in the pre-monsoon
water level up to 1.9 m was observed during 2018 with
respect to 2016. The increase in pumpage hours of dug
wells by 3-4 hours per day during rabi and 1-2 hours in

summer was also observed within the area of influence of
the structure. In Nacchipur village, it was observed that
the influence of one structure was upto the areal distance
of 300 m from the structure and nearly 7-8 ha area is
being broughtunder cropped area.

Months
February May August November
0 .
——RWH 5m 10m 20m
100m ~9—300m —+—320m 500m

Depth to water level, mbgl
w

5 \/

6

Fig. 14. Water table fluctuations in dug wells and monitoring
wells away from the rainwater harvesting structuresin 2018

Assessment of Groundwater Contamination Due to Excess Fertilizer and
Pesticide Uses and Its Management in Lower Godavari Basin

Projectcode: [TWM/17/185
Investigators: P.Deb Roy, D.K. Panda and S. Mohanty

A base map prepared by merging road layer with the
study area in ARC GIS 9.3 software for survey and
collection of samples. Thereafter, a survey was conducted
in lower Godavari basin during November 2018. 41
groundwater samples from bore well of different depth
were collected. Also, 88 soil samples from two depths viz.
0-15 cmand 15-30 cm were collected from the study area.
Soils were collected from the field adjacent to the
groundwater collection point with diversified land use.
Water pH and electrical conductivity was measured in the
field with portable pH and EC meter. Nitrate-nitrogen and
other major cations and anions were measured as soon as
the samples reached to the laboratory. pH of most of the
groundwater samples were found suitable for irrigation,
i.e. below 8.4. Whereas, high pH in groundwater was
measured at Tallapudi (9.3) and Chidipi (8.6) area near
Godavaririver. Electrical conductivity (EC) of the samples
ranged between 0.01 to 2.88 mS cm™. High EC was found
in the samples collected from Rajanagaram (2.58 mScm™)
and Srirangapatnam (2.88 mS cm™) in the north eastern
part of the study area as well as in Draksharaman (1.4 mS
cm’) in the southern part of the study area. Nitrate-
nitrogen in the samples varied between 0.2 to 8.9 mg L"
(Table 7). We found no samples were having higher
nitrate-nitrogen content than the maximum permissible
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contaminant level, i.e. 10 mg L” for drinking purpose.
Although, 24% samples having higher nitrate-nitrogen
content between 7.1-8.9 mg L", closed one to the
maximum permissible limit. Higher nitrate-nitrogen in
groundwater was found at Mulasthanaam, Kadium, Dulla,
Gopalapuram, Tallapudi, Kovvur and Srirangapatanam.
Fluoride content in the samples ranged between 0.2 to 1
mg L. Sodium absorption ratio (SAR) value of the
groundwater samples (ranged between 0.5 - 9.0) are
considered suitable for irrigation. Except two samples, all
the samples had residual sodium carbonate (RSC) values
wereinthe suitablerange,i.e.<1.25me L.

™

[ R

Collection of groundwater sample from a bore well in lower
Godavaribasin
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Table 7. Chemical water quality parameters of groundwater samples collected from lower Godavari basin in
post-monsoon season (n=41)

pH EC K Na Ca Mg NO,-N  HCO, F SAR
(1:2.5) (mScm”) (mgL") (mgL") (mel”) (meL’) (mgL’) (melL') (mgL?)
Av. 7.1 1.06 5.6 149.8 7.6 5.4 3.3 8.7 0.5 2.7
* 1 (6.1-9.3) [(0.01-2.88) (1-43) | (18-470) |(2.4-13.8)|(0.6-26.4) | (0.2-8.9) |(3.4-16.2)| (0.2-1.0) | (0.5-9.0)
Sd 0.53 0.62 6.70 116.70 2.59 4.73 3.16 2.92 0.23 2.16

Values in parentheses are range

Efficient Groundwater Management for Enhancing Adaptive Capacity to
Climate Change in Sugarcane Farming System in Muzaffarnagar district, UP

Funded by DoAC&FW, Ministry of Agriculture & Farmers Welfare, Government of India

Investigators: A. Mishra, S. Mohanty, R.R. Sethi and P. Panigrahi

Various water management interventions were executed
in the farmer's field of Rasulpur Jattan village in an
attempt to enhance the adaptive capacity to climate
change in a sugarcane-based farming system. In this
context, underground conveyance pipe lines were earlier
laid in 60 farmer's field by ICAR-IIWM. This year, two drip
irrigation systems were installed in the farmer's field. Asa
part of self-reliant farming system model, two solar
powered pump sets coupled with drip irrigation system
were also commissioned (in the same farmers field
where earlier vermin-compost units were made) by
ICAR-CIRC, Meerut. In order to monitor the groundwater
table fluctuation in the vicinities of the two recharge
cavities (at Kutba and Nirmana), constructed for artificial
groundwater recharge by CSSRI, Karnal and two check
dams constructed by ICAR-IISWC, Dehardun, 11
piezometers were installed by ICAR-CSSRI, Karnal.

The current and future risk to groundwater table was
assessed by estimating the irrigation water demand
under different scenarios. The scenarios which were
conceptualized last year was further modified. The
modified scenarios consider the variables such as area
under different crops, provision of underground pipeline
conveyance system, use of improved irrigation
application methods such as drip and rain gun etc. and are
as follows:

(a) Scenario 1: Business as Usual (BAU); Scenario 2: 50 %
reduction of sugarcane cultivated area; Scenario 3: 50 %
of total cultivated area is considered having provision of
underground pipeline conveyance system and improved
irrigation methods (drip and rain gun system); Scenario
4: combination of scenario 2 and 3 where the sugarcane
cultivated area is reduced by 50 %, and 50 % of total
cultivated area is considered to have conveyance pipeline

system and improved irrigation methods such as drip and
rain gun system; Scenario 5: 100% sugarcane cultivated
area is considered to be provided with underground
conveyance pipeline system and improved irrigation
methods (drip and rain gun system); Scenario 6:
combination of scenario 4 along with provision of
recharge cavity wells of different densities; Scenario 7:
combination of scenario 5 along with provision of
recharge cavity wells of different densities.

In case of all the scenarios (Fig. 15), the irrigation water
requirement rises till mid-century, and thereafter
declines up to 2080. Amongst all the scenarios, the lowest
irrigation demand is found for scenario 4 where
sugarcane area is reduced by 50 % and about 50 % of total
cultivated area was considered under conveyance
pipeline and improved irrigation methods. The second
lowest irrigation water demand is observed for scenario
5. The highest irrigation demand is noticed in scenario 1
(i.e., prevailing practice).

The irrigation water demand for different scenarios has
been reduced from the BAU scenario due to adaptation of
various water saving/climate resilient irrigation
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Fig. 15. Irrigation water requirement of Rasulpur Jattan for
future years (scenario 1to 5)
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interventions. Table 8 shows the percentage reduction of
irrigation water demand from the BAU scenario for
different years. As evident, on average 46.69% of
irrigation water requirement can be reduced in scenario
4. Thus, there is need to reduce the sugarcane area as well
as apply irrigation in sugarcane and other crops through
improved conveyance (underground pipe line system) as
well as improved application system (drip, sprinkler and

raingun system). Similarly, about 23 % of irrigation water
requirement can be curtailed by adopting scenario 3 (50
% of total cultivated area under conveyance pipeline
system and improved irrigation methods). By creating
improved conveyance and application system for the
entire sugarcane cultivated area (168 ha) (scenario-5),
the percent reduction in irrigation water demand from
BAU works outtobe 29.07%.

Table 8. Percentage reduction of irrigation water demand from BAU scenario

Year 2020 2030 2040 2050 2060 2070 2080 2090 Average
Scenario-2 26.56 25.90 25.70 25.88 27.87 28.23 24.63 27.97 26.59
Scenario-3 23.20 22.58 22.89 22.95 23.69 23.82 22.49 23.73 23.17
Scenario-4 46.33 45.63 45.41 45.66 48.48 48.81 4454 48.64 46.69
Scenario-5 29.09 28.50 28.69 28.77 29.70 29.86 28.19 29.75 29.07

Arsenic Contamination in Rice and Possibility of Mitigation through

Organicand Chemical Amendments

Projectcode: [TWM/18/190
Investigators: P. Deb Roy, S.K. Rautaray and A.K. Thakur

A net house experiment was started during
rabi season 2019 at the ICAR-IIWM research
farm, Mendhasal. Soils were collected from
farmer's field from Alisha village, Puri
district for the experiment. Physico-
chemical properties of the soil was analyzed.
It is moderately acidic in reaction (pH=5.74)
and non-saline (EC= 1.4 mS cm™) in nature.
Soil texture is clay with 52% clay, 32% silt
and 1 2% sand. Rice seeds (var. Shatabdi)
were collected from Gayeshpur, Nadia
district, West Bengal for the experiment. Two
sub-experiments were started, in first
experiment, different levels of arsenic were
applied through sodium arsenate
heptahydrate salt @ 0, 10, 20, 40, 60 mg kg"
to observe its effect on growth of rice plant.
Besides, arsenic was applied with irrigation water @ 0.2
mg/1". In the second experiment, soils were spiked with
arsenic @ 30 mg kg and different organic and chemical
amendments were applied at two moisture regime viz.
continuous flooding and flooding at 3 days after
disappearance of ponded water (DAD) to evaluate their
ability to mitigate arsenic accumulation in rice straw and
grain.

In the first experiment, plant height and tiller numbers
were recorded at 20 days after transplanting (DAT).
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Stunted growth of rice plant at elevated arsenic level in treated pots

Significant reduction in plant height and tiller numbers at
higher arsenic level was observed. Plant height ranged
between 38.9 - 52.1 cm (av. 45.2 cm) and 29.5 to 56.2 cm
(av. 43.8 cm) where arsenic was spiked @ 40 and 60 mg
kg, respectively, whereas in control, it ranged between
41.0 to 60.2 cm with an average of 50.8 cm. Tiller number
varied between 1.3 to 6.3 (av. 4) and 2.3 to 4.7 (av. 3.4)
under treatments where arsenic was applied @ 40 and 60
mg kg, respectively, and in control, it ranged between 4.3
t09.7 (av.7.3).
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On-farm Technology
Dissemination

This program includes research projects on OFTD,
wastewater management, water policy & governance

Impact Assessment Study of Using Industrial
Wastewater on Sunflower (Helianthus annus L.) and
Mustard (Brassica nigra L.) Grown in Peri-industrial

Area of Angul, Odisha

Project Code: IWM/15/170
Investigators: Rachana Dubey, Mausumi Raychaudhuriand P.S. Brahmanand

An experiment was conducted at farmer's field located at peri-industrial area of Angul,
Odisha to demonstrate the impact of industrial wastewater in comparison with
freshwater irrigation on sunflower and mustard grown during rabi season (2017-18).
The pH, EC,NH,-N and NO,-N, P, Kand SO,-S of the wastewater were 7.51,0.52dSm", 15.8
mgl’,24.6 mgl’,3.2mgl",4.2 mgl'and 348.7 mg1", respectively. 40 and 30 cm depth of
wastewater was applied for irrigating sunflower and mustard crops, respectively
through surface irrigation. The mean achene yield of sunflower (var. MSFH-17) was
found significantly superior with wastewater irrigation (Table 9). It was 9.5% higher
than the achene yield recorded with freshwater irrigation. This was mainly contributed
by higher head diameter (15.3 cm), number of achenes head” (467) and 1000 achene
weight (69 g) with wastewater irrigation. Similarly, the treatment of wastewater
irrigation resulted in significantly superior seed yield of mustard (var. PT-303) which
was 11.3% higher than that of freshwater irrigation (Table 9). This was mainly
contributed by higher number of siliquae per plant (179), number of seeds / siliquae and
testweight with wastewater irrigation.

Table 9. Seed yield and yield attributes of sunflower and mustard as influenced by

wastewaterirrigation
Treatments
Yield/Yield
alft ril/) ultz . Sunflower LSD Mustard LSD
Fresh-  Waste- Fresh- Waste-
(0.05) (0.05)
water water water water
Seed yield (kgha')| 1205 1320 14.0 474 532 6.3
Head diameter (cm)| 14.4 15.3 3.2 - - -
Number of
achenes/head L i 6.7 i i )
Number of - - - 162 179 3.8
silique/plant
L] - : - 10.6 12.1 5.8
seeds/siliquae
1000 achene /
el i ) 61 69 4.0 4.2 4.6 1.4

Analyses of post-harvest soil (0-15 cm) revealed that soil pH in sunflower and mustard
increased from 6.13 to 6.70and 7.20 to 7.32, EC by 103.2 to 184.3 pS cm™ and 78.4 to
89.7uS cm’’, organic carbon by 0.51 to 1.11 g kg and 0.27 to 0.46 g kg respectively in
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freshwater and wastewater irrigated fields. Available
N, P and S, and exchangeable K also increased under
wastewaterirrigated fields (Fig. 16).

The nutrient and oil concentration of the harvested
mustard and sunflower seeds (Table 10) revealed
that the seeds of crops under wastewater irrigation
had higher concentration of N (9.1% in sunflower and
6.5% in mustard), P (47.5% in sunflower and 24.4%
in mustard), K (13.7% in sunflower and 36.8% in
mustard) and oil content (14.1% in sunflower and
23.2% in mustard) as compared to crops grown with
freshwaterirrigation.

M Available N (kg/ha)

M Available P (kg/ ha)
Exchangeabke K (kg/ha)
Available S (kg/ha)
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Fig. 16. Percentincrease in soil nutrient status after wastewater
irrigation compared with freshwater irrigation for sunflower
and mustard crops

Table 10. Nutrient concentration in seeds of sunflower and mustard

Concentration Sunflower LSD (0.05) Mustard LSD (0.05)
(%) Freshwater Wastewater Freshwater Wastewater
N 2.71 2.98 0.16 2.88 3.08 NS
P 0.53 1.01 0.48 0.41 0.54 0.11
K 1.45 1.68 0.47 0.89 1.40 0.41
0il 28.6 333 2.6 35.0 45.6 4.8

Developing the Process for Remediation of Chromium from Polluted

Water Sources
Project Code: [IWM/15/171

Investigators: Madhumita Das, S. Roy Chowdhury, P.S. Brahmanand and K. Laxminarayana

Study the efficiency of different plant species to
remove Cr (VI) from aqueous media

An experiment was conducted with five Cr (VI) levels i.e.
0.2 (T,), 0.71 (T,), 0.83 (T,), 1.07 (T,) and 1.29 (T,) mg L
in 0.6 m’ of water with four different plant species in two
factorial CRD with three replications in cemented tanks
under net-house. 200+10 g fresh weight of each plant
species - Pistia stratiotes, Salvinia minima, Ipomoea
aquatica and water hyacinth (Eichhornia crassipes) were
put in the tank on February 16, 2018. Plant fresh weight
and Cr (VI) concentration in each species were estimated
after 5, 15, 20, 25, 31, 37 and 43 days after application.
The plant growth rate reduced in T,, T, and T, after 5 days,
but enhanced thereafter from 6.6 to 69.6,18.2 to 38.8, 3.3
to 16.5 and 33 to 71.6-times in Pistia, Salvinia, [pomoea
and Water hyacinth, respectively. Amongst different
species, Salvinia removed maximum Cr followed by Pistia
and water hyacinth; itremoved 0.37 to 7.03 times more Cr
inT, T, T, and T, and Pistia removed 0.94 to 1.72 times
more Crin T, than other plant species. Growing Salvinia at
>1.0 mg L" and Pistia at < 1.0 mg L" Cr (VI) levels may be
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preferred to remove Cr than Ipomoea and Water hyacinth
as evident from the study.

There was 65 to 94% reduction in Cr in the treatments
inconsistently with the observation period and Cr-
concentration levels. It was reduced to safer level i.e. 0.1
mg L" up to 0.71 mg L" across the treatments. Decrease in
plant's biomass in T,, T, and T, and their subsequent
decompositions may be attributed to the inconsistent
trend in Cr-concentration.

Immobilization of harvested Cr (VI) enriched plant
biomass

Harvested biomass was dried and grounded to reduce the
volume in arange of 98 to 99%. Grounded plant materials
either individually or in mixtures were solidified using
cement, clay, bitumen, paraffin, wax and other waste
materials at different proportions. These materials fixed
the waste matrix, imparted physical stability and reduced
access by external agents. Dissolution of Cr (VI) from the
product was tested after continuous leaching with water
for 1-5 hours and no release of Cr (VI) confirms the
efficiency of an additives.
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Development of Biological Filter for Safe Wastewater Irrigation Exploiting

Microbial Bioremediation Trait

Externally funded project: National Agricultural Science Fund, New Delhi

Investigators: S. Raychaudhuri, M. Raychaudhuri, Asheesh Yadav, Sony Pandey and Manish Kumar

[solation and screening of micro-organisms for metal
biosorption and organic degradation was initiated
through survey and sample collections. Water, soil, sludge
samples were collected from active and inactive mines
from Sukinda mining areas at Jajpur district, Odisha,
wastewater drains from Bhubaneswar and the installed
wastewater treatment system at the drain from
Chandrasekharpur.

Isolation and screening of microbes

The samples were spread over nutrient agar media. A
number of microbes were isolated from the individual

colonies through repeated streaking. The isolates were
further screened for their potential to absorb heavy
metals on nutrient agar media impregnated with graded
concentrations of Cd, Cr, Ni and Pb. A total of twenty two
(22) bacterial isolates were found with different levels of
metal tolerance (Fig. 17). Isolates B, C and X1 exhibited
maximum tolerance up to 10 mg I"of Cd; A, B, C,E, L, Al,
E1,11,L1,A2,E2,N2, L2 showed tolerance up to 10 mg I
Pb; B, C, E1, L2, N2 showed more 10 mg I" Cr and Pb
tolerance and B, C, O, E1, L1, X1, N2, 12 showed tolerance
up to 5 mg 1" Ni. Most of the screened isolates showed at
least 2 mgl” of metal tolerance.
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Fig. 17. Metal tolerance (a) cadmium, (b) chromium, (c) lead & (d) nickel of isolates

Characteristics ofisolates

Most of the isolates were catalase, oxidase, gelatine,
glucose, lactose, sucrose positive and indole, MR, VP,
fructose, citrate, nitrate negative. All the strains could not
produce hydrogen sulphide and showed motility. Based
on the biochemical characterization, out of the 22
isolates, 5isolates X1, B, E, E1 and E2 were presumed to be
Pseudomonas as they were gram negative, rod shaped,
oxidative fermentation and amylase negative while
othersA,C H,I,L,N,0,A1,A2,11,12,1.1,1.2,01,02,N1 and
N2 were presumed to be Bacillus as they are gram
positive, rod shaped, oxidative fermentation and amylase
positive. However, the maximum growth in terms of OD
was found with isolates H and O in 10" hour indicating
maximum bacterial biomass and growth rate as well.

Organicdegradation capacity

Organics degradation capability of the isolates in terms of
BOD removal were tested with raw sewage having known
BOD(97and 111 mgl'l). Isolates01,A2,A, I, showed more
than 60% BOD removal, while most of the isolates
showed more than 50% BOD removal. Isolates N, O, E2
were found with least capabilities of BOD removal.

Compatibility ofisolates

Among the isolates, A showed compatibility with
majority of the isolates (72%) and B, E and L2 showed
minimum (< 20%) compatibility. Theisolates C,H, L, N, O,
E1,11,L1,N1, A2, E2, 12 were compatible with more than
50% of the isolates. The isolates with compatibility with
majority of isolates were better candidates for consortia
designing.
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Development of Web-based Expert System on Agricultural Water

Management

Project Code:1IWM/16/181
Investigators: A.K. Nayak, PK. Panda and R.K. Mohanty

An android version of the expert system in agricultural
water management was developed to categorize water
management practices in agriculture, horticulture, high
value aquaculture and animal husbandry. In the mobile
application (App), the agriculture segment contained
four sub- menus: Cereals, Pulses, Oilseeds and
Commercial crops. In the cereal crop module, the water
management practices of various major crops, like rice,

¢ CEREAL
Land Types

Water Availabality Stalus

Method af Cultivation

Select Methed of Cultwation

Transplaniad

wheat, maize, sorghum and pearl millets are available.
Whenever one user selects any crop, the system will ask
to choose for the season, land type, water availability and
method of cultivation. The output in the form of best
water management for the enquired crop will be
displayed in the mobile app as shown in Fig. 18. Similar
options are also created for pulses, oilseeds and
commercial crops.

i L

+ RICE SRI
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Single seedling is transplanted per hill &t &

diztance of 25cm row 1o row and 25 cm

plant to plant.

After transplanting maintain a thin film of

1-2om water and then alternate wetting
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= From flowering to maturity, maintain a
shallow standing water of 2-3 cm.

= Drain the field completely 10-15 days

L]
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Fig. 18. Snapshot of the agriculture module of the mobileApp

In the horticulture module, the sub-menus are
vegetables, fruits and flowers. Whenever one user
chooses any one of these options, the application will ask
to choose the season and water availability status. Based
on the user's input, the best water management practices
will be displayed on the mobile, such as when the crop
should be sown, best suited varieties of the crop and
whentoirrigate.

In the aquaculture module, the program has been created
to display suitable water management interventions in
different land type, such as upland, medium land, low
land and coastal areas. Based on the land type selection,
the aquaculture interventions are further classified as
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cold water aquaculture, production of carp fry or
fingerlings, grow out technology, catfish culture,
freshwater prawn culture, ornamental fish culture,
freshwater pearl culture, integrated rice-fish cultivation
and shrimp culture. The system will display the general
information, culture techniques, water quality indicators
and other options as per the user's requirements.

In the animal husbandry module, options are created to
select drinking water requirement and service water
requirement for various animals, such as cattle, goat, pig,
horse, chicken etc. The system will display the general
information, animal type with water requirements and
average water use per day for the selected animal.
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Smart Water Management System in Agriculture

Project Code: [IWM/17/186
Investigator: D. Sethi

The remote pump operation system developed under the
project was modified to reduce hanging of the device. The
earlier TCPIP protocol was replaced with MQTT protocol.
The new device is able to respond within one second time
lag, as compared to 25 seconds in the case of previous
system. The new system is operated through Blynk cloud
service, butrecording the data in the cloud serverisyetto
be done. A mobile app has been developed for irrigation
to specific fields in case of multiple field operations. In
order to get soil moisture and soil temperature data from
multiple fields, a wireless sensor network-based
standalone device has been developed. The device
operates in free band, and has low energy consumption.
The device works in a star network with a wireless Hub
with many nodes placed at different fields. Being a low
power consuming device, it can work for months with
single charging. A device prototype was also developed
for monitoring water level using ultrasonic sensor.

ICAR ~ WM soil sense

1-‘

ICAR - IWM soil sense

Wireless soil moisture and soil temperature
device prototype

745 h @ & 0 =
Multifield valve control

Fileld 1 ON Fileld2ON

-

Field3 ON Filed4 ON

- #

&

Pump Status Valvel Status

Valve2 Status  Valve3 Status

Both soil moisture and water level devices
are under calibration.
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Socio-economic Evaluation of Water-related Interventions under

MGNREGS in Odisha

Projectcode: [IWM/17 /187
Investigators: H.K. Dash and D. Sethi

(a) Scenario of water-related works

Under MGNREGS, water-related works are important
interventions for not only providing wage security, but
also for creating durable assets for rural poor including
farmers. In 2014-15, ¥ 1246.85crore was spent on all
works in Odisha, of which ¥ 540.82 crore was spent on
NRM expenditure and ¥ 221.86 crore was spent on water
related works.In 2018-19, out 0f32210.19 crore spent on
all works, expenditure on NRM works was ¥ 932.02 crore
and expenditure on water related works was ¥ 358.71
crore. This means between 2014-15 and 2018-19, while
expenditure on all works increased by about 77%, the
corresponding increases for NRM works and water
related works was 72.3% and 61.6%, respectively.
Similarly, the proportion of total expenditure on NRM
works in Odisha which was 43.38%in 2014-15 wentup to
53.91% and then declined to 42% in 2018-19. Share of
expenditure on water related works declined from
17.79%in2014-15t0 16.24%in 2018-19. All this suggest
that the gap between expenditure on all works and NRM
related works has got wider over the years.

Another significant findingis that the share of NRM works
and water-related works in total number of works has
continuously declined during past years. The proportion
of NRM works which was 42.26% in 2014-15 declined to
14.54% in 2018-19. Similarly the share of water related
works in total number of works declined from 19.9% in
2014-15t04.3%in 2018-19 (Fig. 19).
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Fig. 19. Share of different categories of work under
MGNREGS in Odisha

(b) Impact of water-related works

A study of 42 farm ponds created under MGNREGS in
2007-08 and 2008-09 in Ektali GP of Joshipur block of
Mayurbhanj district, Odisha revealed positive impact of
farm ponds on farm production and income. The
cumulative net benefitaccrued to the farmers due to farm
ponds by the end of 2017-18 was about ¥ 55.8 lakh, with a
B:C ratio of 3.3. A major part of the benefit was from the
cultivation of rabi crops which was made possible only
due to availability of pond water till the end of March.
Similarly, evaluation of 12 check dams constructed in
2013-14 in the area showed a cumulative net benefit of X
65.45lakh by the end 0f2017-18, with a B:Cratio of 1.75.

Enhancing Land and Water Productivity through Integrated Farming
System (Scheduled Tribe Component Project)

Investigators: R.K. Panda, R.R. Sethi, S.K. Rautaray and R.K. Mohanty

A village Purtiguda in Kumbhardhamuni Panchayat
under Bisama Cuttack block in Rayagada district, Odisha
was identified for Scheduled Tribe Component project
(STC project) activities under aspirational district
category apart from Sundargarh district, Odisha. Under
created physical assets and services, 20 mango saplings
each were distributed to the tribal farmers in the adopted
Purtiguda village in Rayagada district and Sundargarh
district. Four farmers in Birjaberna village have gone for
creating their own dug well facilities in their crop fields.
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To encourage the farmers, pipe based irrigation system
were facilitated to 24 tribal farmers by distributing HDPE
irrigation conveyance pipes in Birjaberna and
Mohuljhore villages in Sundargarh district. Two exposure
training programmes were organised in Sundargarh.
Total 151 tribal farmers were benefited in both the
training programmes. Apart from these activities, one day
Swatchha Bharat Abhiyan programme was also organised
in Birjabernavillage.
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HDPE irrigation pipes provided in Mohuljore village

Mango saplings distributed in Purtiguda village (Rayagada)

Activities under STC project

Enhancing Water and Livelihoods Security and Improving Water
Productivity in Tribal Dominated Paddy Fallow Rainfed Agro Ecosystem of

Odisha (Farmer's FIRST Project)

Investigators: P.Nanda, D. Sethi, A. Mishra, S. Mohanty, M. Das, R.K. Mohanty, P.S. Brahmanand, A.K. Thakur, A. Dasand B.Das

During the year 2018-19, interventions like line
transplanting, SRI method, increasing water use
efficiency in transplanted rice along with nutrient
management, integrated farming system, increasing
cropping intensity through winter vegetables, improved
livestock rearing trainings etc. were taken up in the
project implementation villages. Number of beneficiary
farmers are 405. Besides, the impact evaluation of 2017-
18 interventions indicated that on-farm income
increased by 108% in comparison to 2016-17 after
adoption of improved technologies and farm practices.
Based on the findings of a detailed water budgeting,
farmers were advised to use water for increasing water
use efficiency. Owing to our interventions, about 15 ha

land are under improved vegetable cultivation in three
villages; notably, three farmers' groups (consisting of
young members) have gone for group farming of
vegetables, and electric paddy threshers (9 nos) were
used to reduce threshing cost and drudgery in those
villages. Group farming with resource sharing, use of
piped conveyance system and scientific water
management saved irrigation water by more than 20%.

Three one-day farmer-training programs on 'Water
Resource Management and Agricultural Diversification
for Enhancing Water Productivity and Ensuring
Livelihood of Farmers' were organized under Farmer's
FIRST Project at Khuntapingu, Malarpada and Jamuda
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villages (Dist. Keonjhar) on October 23, 24 and 25, 2018,
respectively. A total of 394 farmers including women
farmers actively participated in the training programs.
Scientists from ICAR-IIWM, district-level as well as block-
level personnel of watershed, agriculture, veterinary,
horticulture and fishery departments provided training
to the farmers. Resource personnel delivered lectures to
farmers on various aspects of agricultural water
management to enhance water productivity. Emphasis
was given on 'Per drop more crop and doubling farmer's
income'. Also, success stories of farmers under this
project were highlighted to encourage fellow farmers to
adopt profitable vegetable cultivation.

A field training program-cum demonstration for farmers
on 'SRI-System of Rice Intensification' at Malarpada
village was organized on January 11, 2019 for 42 farmers,

g & i

Radish and mustard crops at farmers field

they were encouraged for adopting SRl in 37 acres of rice-
fallow land during rabi season. An exposure visit of 51
farmers to state level kisan mela at ICAR-NRRI, Cuttack
was organized. Demonstration of vegetables cultivation
(35,000 seedlings of brinjal, tomato, and chili) and tuber
crops (2000 planting material of Tapioca, 200 kg of Yam)
was done in farm and backyard of more than 200 farmers
of the project site. Also, kitchen gardening was
encouraged by distribution of seeds of okra, radish and
Amaranthus. Use of pheromone trap and sticky trap was
also demonstrated in the farms of the stake holders.
Farmers of Malarpada village were motivated to repair
one defunct lift irrigation point. The activities of the
Farmer's FIRST project has been published as seven news
stories in local newspapers. WhatsApp group was used to
identify and solve diseases and pests in crops/vegetables.

Fish harvest from project site

Activities under Farmer's FIRST project

Revival of Village Pond through Scientific Interventions

Externally funded project: DST, Ministry of Science & Technology, New Delhi

Investigators: S.K.Jena, P.Nanda, P.S. Brahmanand and S. Mohanty

Project was implemented at Kendrapra and Puri districts
of Odisha with the help of gram panchayat office bearers,
farmers and also in consultation with government
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departments in participatory mode. Coastal belt, like
Kendrapada and Puri seawater intrusion and
waterlogging are the common problems. In. The
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implementation sites are in the deltas of Mahandi river,
thereby vulnerable to the natural calamities like, flood,
cyclone etc. Catchment area of Garadpur pond was
surveyed and contour map was prepared with 1 m
contour interval in 1: 3000 scale, so that distinct contour
are visible on the bund and side of the bund. Contour
maps were also generated from the ASTER DEM of the
catchment area. Since the catchment area was only 29 ha,
an accuracy of the auto-generated contour from ASTER
DEM was less accurate. However, the dumpy level survey
and mappinginascale of 1:3000 gave a good contour map
and crop planning was done for the catchment and
command areas of the pond. Pond at Kapileswarpur was
desilted by the gram panchayat and nutrient
richsediments were spread around the pond for
floriculture and agro-forestry plantation with funds
provided by Govt. of Odisha implementing plans
prepared by the project team.

Aquaculture activities were under taken by Maa Santoshi
self-help group in Garadpur pond (Digi pokhari). Indian
major carp in the proportion of 30:30:40 (Catla: Rohu:
Mrigal) were released to the pond in August, 2018.
Around 2,00,000 fry/fingerlings were released to the
pond considering the rate of mortality due to presence of
other predator fishes. In Naindipur pond of Garadpur
block, 2500 fingerlings were released, which will be
harvested in June, 2019. Soil and water samples were
collected on regular basis from pond and catchment area
for primary analysis. Pond was cleaned and water
hyacinth and other aquatic plants were removed with the
co-operation and active participation of gram panchayat.
Aquaculture was taken by the villagers of Kapileswarpur
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and Gardapur. Three bathing ghats were constructed at
Garadpur and two bathing ghats and one changing room
were constructed at Kapileswarpur from the fund
obtained from Govt. of Odisha to prevent water quality
reduction of pond water. Two automated digital rain-
gauges were installed, one each at Garadpur, Kendrapada
and another at Kapileswarpur, Puri. Rainfall was recorded
at each four hour intervals and were collected and
analyzed.

Historical rainfall for the period 1975 to 2018 was
analyzed. It was found that average annual rainfall =
1536.3 mm, rainfall during monsoon = 1233 mm, rainfall
during pre-monsoon= 201.5 mm, rainfall during post-
monsoon= 101.8 mm, extreme one day rainfall = 400.3
mm (1999), average onset of monsoon = 16" June (167"
day), average recession of monsoon = 07" October (280"
day), average no of rainy days in a year = 70 days, year
receiving highest rainfall = 2001 (2218.7 mm), year
receiving lowest rainfall = 1996 (837.1 mm), number of
rainy days highestin the year =1990 (70 days), number of
rainy days lowest in the year = 2016 (54 days), month
receiving highest rainfall = August (358.5 mm), month
receiving lowest rainfall = December (5.3 mm),
percentage of rainfall occurs in monsoon = 86% (June-
October), month having highest no of rainy days = August
(15 days), month having lowest no of rainy days =
December (0 days), week having highest average rainfall
= 32" week (85.1 mm), week having lowest average
rainfall = 52" week (0.3 mm). These information should
be used for pond design and crop planning in the
catchmentand command ofthe pond.

In situ measurement of water parameters of the
village ponds of Kapileswarpur
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AICRP on Irrigation Water
Management

The AICRP on Irrigation Water Management (AICRP-IWM) scheme is in operation in
nineteen agro-ecological regions on the country. Twenty six centers of AICRP-IM carried
out research and extension work in the field of assessment of water availability,
groundwater recharge, groundwater use at regional level, evaluation of pressurized
irrigation system, groundwater assessment and recharge, water management in
horticultural and high value crops, basic studies on soil, water, plant relationship and
their interaction, conjunctive use of canal and underground saline water, drainage
studies for enhancing water productivity, enhancing productivity by multiple use of
water, and rainwater managementin high rainfall areas.

Salient Achievements
Assessment of availability and quality of surface water and groundwater

Optimization of land and water resources of Tawi-Lift canal command area of Jammu
(18,000 ha) for the rice-wheat sequence revealed that the difference in output per unit
irrigated command at middle and tail reaches was 13% and 34% lower, respectively
compared to the head reach. Whereas, production value per unit of water consumed at
middle and tail reaches were 13.7% and 34.2% higher compared to head reach. Farmers
at the tail reach get only 65% water supply to meet crop demand, whereas in head and
middle reaches the relative water supply needs to be improved by 9% and 18% to meet
the crop demand.

Moreover, water budgets of 38 blocks of five districts of upper Narmada basin, namely,
Dindori, Mandla, Jabalpur, Narsinghpur and Hoshangabad were prepared by considering
water demand of domestic, livestock, industrial and agricultural sectors. The existing
areas under different crops were taken to compute water demand based on crop water
requirement of each crop. The analysis showed a water surplus of 49624 ha-m and
126256 ha-m for Dindori and Mandla districts, respectively, while some blocks showed a
deficit water.

Design, development and refinement of surface and pressurized irrigation
systems

A study at Navsari of sugarcane (cv. CoN 5071) grown with subsurface laterals placed at
7.5 cm depth at 1.80 m spacing having in line dripper of varying discharge rates and
spacings showed maximum return with dripper discharge of 4 Iph and dripper spacing of
60 cm. This discharge rate and dripper spacing also caused minimum damage to the
laterals with leastamount of clogging in the drippers.

The response of four irrigation schedules (surface irrigation at 1.0 IW/CPE, drip
irrigation at 0.6, 0.8 and 1.0 ETc) and four mulching treatments (no-mulch, black
polythene, paddy straw and jute geotextile) on water and crop productivity of
strawberry was studied at Gayeshpur. Results showed that interaction effects of drip
irrigation at 0.8 ETc and 1.0 ETc and jute mulch proved to be beneficial in fetching higher
number of fruits per plant (19.27 and 21.38, respectively), fruit weight (26.74 and 19.70
g, respectively) and water productivity (21.85 and 15.37 kg m”, respectively) compared
to surface irrigation without mulch. In another experiment, performance of growth,
flowering parameters and spike yield of tuberose were assessed under four irrigation
schedules (gravity fed drip at 0.6, 0.8 and 1.0 E, and surface irrigation) and three mulch
conditions (no mulch, paddy straw mulch and black polythene mulch (BPM). Results of
the two-year study showed that drip irrigation at 1.0 E, with BPM recorded maximum
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growth, flowering characteristics and number of spikes
(Spike yield= 224690 and 239910 ha™) in first crop and
ratoon tuberose which were at par with drip irrigation at
0.8 E,with BPM. Maximum WUE (533.01 spikes ha-mm™)
was obtained with drip irrigation at 0.8 E, with BPM.
Spike yield was observed to be highest at 300 mm of
irrigation water.

Performance evaluation of sprinkler irrigation, fertility
levels and bio-regulator on the productivity of zaid green
gram grown after mustard crop at Kota revealed that zaid
green gram with sprinkler irrigation at IW/CPE ratio of
1.2 with 125% recommended doses of fertilizers and
foliar spray of 100 ppm thiosalicylic acid at flowering
stage increases grain yield by 48% and water use
efficiency by 9.4%.

At Pantnagar, drip irrigation in vegetable pea in sandy
loam soil (field capacity moisture- 20%, PWP-8%) at 75%
CPE and fertilization with 75% RDF (25% basal+75%
through water soluble fertilizer) at 3 days interval saved
maximum amount of irrigation water (65.3%) compared
to flood irrigation and recorded highest irrigation WUE
(208.1 kg ha-mm"), water productivity (17.57 kgm™) and
economic water productivity (1914 mm™).

Basic studies on soil-plant-water-environment
relationship

Four irrigation regimes (rainfed, CPE at 250, 175 and 100
mm) and three levels of hydrogel (0, 2.5 and 5.0 kgha™) in
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zero-till green gram-jute relay system at Gayeshpur
showed strong positive correlation between system yield
with actual evapotranspiration rate. Gel conditioner met
the ET demand of the relay crops for longer time. Under
low soil moisture condition, hydrogel was effective in
augmenting crop yields, but ineffective in promoting crop
yield under wet soil moisture regime. Hydrogel @ 2.5 kg
ha" with irrigation at CPE 100 mm increased the system
yield (4.50 t ha™) and water productivity (0.61 kg m*),
being at par with hydrogel @ 5.0 kg ha™ and irrigation at
CPE 100 mm (4.87 t ha™ and 0.66 kg m”). The arsenic
recovery from broccoli head through conjunctive use of
50% arsenic contaminated groundwater and 50% safe
surface (pond) water (4.92 mgkg") on alternate rabi rice
like broccoli was at par with 100% pond water (4.78 mg
kg'). This irrigation management strategy can
concurrently solve the problems of scarce groundwater
resources and arsenic toxicity without compromising
marketable yield and water productivity.

Adoption of rotavator puddling gave 9.9% higher water
use efficiency (WUE) compared to cultivator puddling
(Farmers' practice) and puddler puddling in basmati rice
grown in sandy loam soil of Jammu. Rotavator puddling
along with irrigation applied three days after
disappearance of ponded water (3-DADPW) resulted in
30.6% water saving over continuous ponding in sandy
loam soilof Ranbir canal command area.

In sandy loam soil of Tarai region of Uttarakhand
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(Pantnagar), characterized by low rainfall events, drip
irrigation to chickpea at vegetative and pod development
stages through sprinkler saved 41.8% irrigation water
compared to flood irrigation. Irrigation to chickpea at
vegetative stage recorded maximum economic water
productivity WP (X 597/mm). Raised bed sowing
recorded higherl,,, (28.1 kgha-mm™)and WP (2.14kgm™)
than flat sowing (I, 22.6 kgha-mm™and WP 1.80 kg m™).
Further, it had 24.7% higher EWP than flatbed chickpea
(441 mm™"). Sprinkler irrigated chickpea also gave ¥ 325
more return per mm use of irrigation water than flood
irrigation (355 mm™).

A study on crop diversification under poor availability of
canal water at Faizabad, showed that intercropping of
mustard with gram at the ratio 1:4 is the most economic
venture as it gave the highest equivalent wheat yield of
5.24 t/ha and benefit-cost ratio of 3.59, followed by
intercropping of mustard with wheat (1:9) and pure
stand of gram with wheat equivalent yields of 5.18 and
4.67 t/ha, respectively.

To evolve management strategies for conjunctive use
of surface and groundwater

At Gayeshpur, arsenic recoveries from broccoli head

through conjunctive use of 50% arsenic contaminated
groundwater and 50% safe surface (pond) water (4.92
mgkg") on alternate rabirice like broccoli was at par with
100% pond water (4.78 mg kg'). This irrigation
management strategy can concurrently solve the
problems of scarce groundwater resources and arsenic
toxicity without compromising marketable yield and
water productivity.

Lysimetric study showed highest yield of chickpea (3.64
t/ha) obtained with two sprinkler irrigations applied at
40% depletion of available soil moisture at Pantnagar.
The average crop coefficient (Kc) for chickpea (cv. Pant
Gram-3) was 1.00 ranging from 0.25 to 1.57 during rabi
season. This Kc value can be used to determine water
requirement of chickpea crop if required data for
computation of potential evapotranspiration is available
forthatarea.

Spatial recharge information generated by SWAT for 16
years (2000-2015) have been used to precisely predict
the ground water behavior of Jabalpur. The hydrological
response units generated by SWAT have been up scaled
and adjusted for 7 blocks of study area to check ground
water status and it's dynamics for efficient management
and policy planning purpose.

Sprinkler irrigation in greengram
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Agri-CRP on Water

Development and Management of Integrated Water
Resources in Different Agro-ecological Regions of
India (Theme-I)

Investigators: S.K. Jena, S. Mohanty, P.S. Brahmanand, R.R. Sethi and S.K. Ambast

Collaborating Institutes: ICAR-IISWC, Dehradun; ICAR-CRIDA, Hyderabad; ICAR-RC
NEHR, Barapani; ICAR-NBSSLUP, Nagpur; IIT, Kharagpur; PDKV, Akola

Under the Agri-CRP on water project, installation of rubber dams were completed at
Nabarangpur and Jaleswar in agro-climatic zone XI (East coast plains and hills region)
during 2018-19. Moreover, the water storage capacity created earlier at different
locations were measured. At Dapoli it is 20000 m’ with a command of 30 ha; at Ootty a
command of 5 ha was created; at Palampur-1 it is 4200 m’; at Plampur -2 it is 3600 m’; at
other locations it varied between 4000 m® to 10000 m* depending upon the slope and
cross section of the stream.

The impact of installed ICAR-flexi rubber check dams were studied in different agro-
climatic zones i.e. Chandeswar, Khurda district of Odisha; Semiliguda and Jogiput of
Koraput district and Kadalipatraguda of Nabarangpur district of Odisha;
Udhakamandalam, Tamil Nadu; and Sriwalgarh and Selakui of Dehradun district and
Bhatoli of Tehri-Garhwal district of Uttarakhand along with Navsari, Gujarat; Kanse, and
Dapoli, Maharashtra; and Pyllun, Meghalaya.

The impact of installed rubber dams on agricultural performance in Chandeswar-1 and
Chandeswar-2 sites of Khurda district of Odisha was evaluated. During kharif'season, the
rice grain yield was found to be enhanced from 4.14 tha™ during pre- installation period
to4.84 tha during post-installation of rubber dam due to optimum time of transplanting
and assured irrigation during mid-season dry spells. During rabi season, the pod yield of
green-gram was found to be enhanced from 0.72 tha” to 0.91 tha". At the same time, the
yield of brinjal and ridge gourd were enhanced by 31% (from 7.4 t ha” during pre-
installation period to 9.7 tha” during post-installation of rubber dam) and 38% (from
6.1 tha" during pre- installation period to 8.4 tha” during post-installation of rubber
dam), respectively. The farmers could irrigate rabi crops using water from rubber dam at
critical crop growth stages (flowering and pod formation) which resulted in
minimization of water as alimiting factor for pod growth and yield.

The rubber dam has also resulted in positive impact on productivity of summer vegetable
crops. For example, the fruit yield of brinjal was enhanced from 4.8 t ha" during pre-
installation stage to 5.9 t ha’ during post-installation. Similarly, the fruit yield of
watermelon and cowpea has increased from 9.2 tha”and 5.2tha” to12.4tha™ and 6.7t
ha, respectively during corresponding period due to additional available water after
installation of rubber dam at Chandeswar. Yield of ridge gourd and cucumber was found
to be enhanced by 26% and 42% respectively. The fruit yield of ridge gourd and pumpkin
was enhanced from 5.5tha’ and 6.9 tha" during pre-installation stage to 7.8 tha" and
11.1 t ha”, respectively. The installation of rubber dam resulted in improvement in
cultivated land utilization index (CLUI), which was enhanced from 43.3% in pre-
installation stage to 56.5% during post-installation of rubber dam (2018-19).

Farmers in Kadalipatraguda and Jogiput of Odisha could enhance yield of brinjal (12.6 t
ha' to17.0tha"), potato (16.1tha™ to 19.5tha") and tomato (14.5tha" to 18.3tha")in
an additional area of 4 ha during rabi season due to assured irrigation provided by
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rubber dam. The farmers of Semiliguda had transplanted
paddy in 3.20 ha of area in the command of the rubber
dam during 1" week of February 2019, which they were
unable to take before the installation of rubber dam.

The farmers in Udhagamandalam (Ootty) of Tamil Nadu
benefited from vegetable like carrot (13.6 tha” to 18.1 t
ha") and beetroot (11.7 t ha” to 13.8 t ha™). The quality
and leaf yield of tea plantation improved due to assured
irrigation provided from the water stored due to rubber
dam.

The productivity of wheat and mustard at Bhatoli during
2018 enhanced by 21% and 25% respectively compared
to pre-installation period. The yield of long duration
crops like ginger and chilli enhanced by 35% and 27%
respectively. Similarly, in Sirwalgarh of Uttarakhand, the
yield of maize during kharif season was enhanced by 21%
and the yield of wheat and beans was enhanced by 21%
and 28% respectively due to installation of rubber dam.

In Pyllun, Meghalaya, the Jalkund was refilled by the
water stored in the upstream side of the rubber dam. The

.;l
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Carrot and tea cultivation in the command of rubber dam
at Ootty, Tamil Nadu

I

Rubber dam at Dapoli, Maharashtra
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stored water was also used in irrigating maize, vegetable
and providing drinking water and water required for
washing milch animals as well as pigs and poultry.

Groundwater recharge in hard rock regions of
Dhenkanal

Multiple use of water in the water harvesting structures
in terms of pisciculture, on-dyke horticulture and
supplementary irrigation in kharif season was done. Fish
yield of 0.15 and 0.1 tonnes were recorded in the water
harvesting structures at Khamara and Khallibandha
village respectively. The rubber dam along with the water
harvesting structure constructed in the Khamara village
provided supplementary irrigation to 50 acre of paddy
land. In the constructed recharge well, the filtration
chamber consisted of a gravel layer of 40 cm height at the
bottom, a coarse sand layer of 30 cm heightabove itand a
fine to medium sand layer of 30 cm height above it.
Regular monitoring of water level in the water harvesting
structures, observation wells and recharge well was
continued. Due to construction of rubber dam, water

e B A i T S O
Vegetable cultivation in the command of rubber dam
at Chandeswar, Odisha

Rubber dam at Jogiput, Koraput, Odisha
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Vegetable cultivation in the command of rubber dam at
Nabarangpur, Odisha

Rubber dam at Pyllun, Meghalaya

harvesting structure and recharge well in the Khamara
village, an average increase of 13 mm of groundwater
level was observed.

Awater balance study in the water harvesting structure in
Khallibandha village was done with a view to estimate the
groundwater recharge. The water balance components
were rainfall, runoff into the WHS, evaporation,
percolation and change in storage. The periods with no
rainfall and runoff into the water harvesting structure
were considered so as to simplify the water balance
equation to only three components, i.e.,, evaporation,
percolation and change in storage. The daily percolation
losses, i.e. potential groundwater recharge was estimated
by deducting the evaporation component from the
change in water storage in the pond. Using the relation

Summer paddy cultivation in the command of rubber dam
at Semiliguda, Odisha

between the water level in the pond and the potential
groundwater recharge per day (Fig. 20), the day-wise
potential groundwater recharge from the water
harvesting structure was estimated to be 3876 m".

30
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Fig. 20. Variation of potential groundwater recharge
with water level in the pond
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Evaluation of Irrigation System and Improvement Strategy for Higher
Water productivity in Canal Commands (Theme-II)

Investigators: R.K. Panda, S.K. Rautaray, P. Panigrahi, S. Raychoudhuri, M.K. Sinha, A.K. Thakur, R.K. Mohanty, O. P. Verma

and S.K. Ambast

Collaborating Institutes: ICAR-RCER, Patna; ICAR-CSSRI, Lucknow Centre; ICAR-NRRI, Cuttack; ICAR-IISR, Lucknow;

ICAR-IIWBR, Karnal

Irrigation provision of PVC pipe conveyance system, PVC
along with sprinklerirrigation system and PVC along with
drip irrigation system were laid out in head, middle and
tail reaches in Nagpur minor under Puri canal command
system (Odisha). The created conveyance facilities were
connected to the existing auxiliary water storage
structures. During rabi and summer seasons of 2017-18,
groundnut and sesamum were grown in upper reach and
observed that the yield and water productivity of the
crops were increased by 11% and 34%, respectively,
using 17% less water under pipe conveyance system in

comparison with channel conveyance system. In middle
reach, for the same crops, there had been increase in yield
and water productivity of 29% and 74%, respectively
with 25% less water use in under sprinkler comparison
with pipe conveyance and channel conveyance systems.
Similarly, in lower reaches, it was observed that the yield
and water productivity increased by 33% and 97%,
respectively, using 31% less water under drip irrigation
in ground nut, pointed gourd and bitter gourd compared
with pipe conveyance and channel conveyance systems
(Table 11).

Table 11.Yield and water productivity under pressurized irrigation systems

Location Yield (t ha') Water applied Water prod_l31ct1v1ty
(mm) (kgm™)

Pipe conveyance 1.8 300 0.60

Upperreach Groundnut Channel conveyance 1.66 360 0.46

Sesamum Pipe conveyance 1.1 150 0.73

Channel conveyance 0.96 180 0.53

Pipe conveyance 1.93 300 0.64

Middlereach Groundnut Sprinkler 2.24 280 0.80

Channel conveyance 1.71 360 0.47

Pipe conveyance 1.16 150 0.77

Sesamum Sprinkler 1.37 130 1.05

Channel conveyance 1.07 180 0.59

Pipe conveyance 1.92 300 0.64

Lowerreach Groundnut Drip 2.46 240 1.02

Channel conveyance 1.82 360 0.50

Pipe conveyance 17.8 300 5.93

Pointed gourd Drip 22.31 240 9.29

Channel conveyance 16.5 350 4.71

Pipe conveyance 14.6 250 5.84

Bitter gourd Drip 18.12 210 8.62

Channel conveyance 13.7 300 4.56

Water saving irrigation with alternate wetting and drying
(AWD) method in transplanted rice was taken up during
kharif 2018. The results revealed that rice grain yield was
statistically at par with continuous submergence with
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AWD (4.25 t ha™) with water level inside the perforated
PVC pipe of 5 cm below the soil surface. Therefore, the
safe level of AWD for rice was found to be 5 cm below the
soil surface for economizing the water use at similar yield.



////;/;/;;/;;;/;//;/;/;/;/;/;/;/;/;;/;;;;/;/;;/7/  ;/;/;;/;/;/;/;/;;/;;;;;;;/;/;/;;/;/;;;

ANNUAL REPORT 2018-19

Automaticlrrigation and Fertigation in Drip-irrigated Banana (Theme-III)

Investigators: P. Panigrahi, S. Raychaudhuri, A.K. Thakur, A.K. Nayak and S.K. Ambast
Collaborating Institutes: ICAR-IITHR, Bangalore; ICAR-IIVR, Varanasi; ICAR-NRCP, Solapur

Performances of automatic irrigation (sensor based and
timer based) based on crop evapotranspiration (ETc),
variable rate fertigation, and different plant densities
with different soil wetted volume (SWV) under drip
irrigation were studied in banana (cv. Grand Naine) at
ICAR-IIWM research farm at Mendhasal, Khurda, Odisha.
Under automated irrigation, different time based
irrigation (1 hr interval 3 times daily at 80% ETc, 2 hr
interval 2 times daily at 80% ETc, 1 hr interval 3 times
daily at 60% ETc, 2 hr interval 2 times daily at 60% ET)
were compared with soil water sensor based irrigation
and manually operated irrigation (at 100% ETc, 80% ET,
and 60% ET ) under drip system in the crop. In the second
experiment, crop growth stage (pre-flowering, PF;
flowering and fruit setting, F & FS; fruit development, FD)
based irrigation and fertigation were studied. Different
irrigation treatments imposed based on crop
evapotranspiration (ET,) were1,: 60% ET_ at PF+80% ET,
atF&FS+60% ET.atFD; 1,:80% ET. atPF+100% ET, atF
& FS +80% ET.at FD and L,: 100% ET, throughout the
season, whereas fertigation doses applied based on
recommended dose of fertilizer (RDF) were F, : 60% RDF
atPF+80% RDF at F&FS + 60% RDF atFD; F,: 80% RDF at
PF + 100% RDF at F&FS + 80% RDF at FD and F,: 100%
RDF throughout the season. In the third experiment, the
response of different number of plants (1 plant, 2 plants
and 3 plants) per pit with different plant to plantand row
tospacing (2.0m x 1.5m; 2.0 m x 2.0 m; 2.0 m x 2.5 m) and

different wetted soil volume (WSV: 20%, 40%, 60% and
80%) were studied under drip-fertigation.

The hydraulic performance of drip irrigation system
installed for the study was found satisfactory with emitter
flow rate variation (Q,) of 5%, Co-efficient of variation (CV) of
6% and distribution uniformity (DU) of 95%. The water
applied in various automatic irrigation treatments varied
from 363 mm to 580 mm compared with 744 mm under
manual irrigation. The soil water content under manual
irrigation at 100% ET, (21.2-24.1%, v/v) was marginally
higher than thatunder sensor based irrigation (20.8-23.7%,
v/v) and time based irrigation (19.8%-21.27%, v/v). The
available N, P and K content in soil was highest under sensor
based irrigation, followed by that under time based
irrigation and manual irrigation. However, manual irrigation
resulted higher light interception (60-72%) and SPAD
values (45-60) than sensor based and time based irrigation
schedules. The vegetative growth of plants increased with
increase in irrigation level from 60% ETc to 100% ET,
whereas irrigation at 80% ET, resulted in yield at par with
100% ET. under manual irrigation. The plant height, canopy
diameter, number of leaves, stem girth, leaf area index of the
plants under manually irrigation was 9-16% higher than
sensor based irrigation. The sensor based irrigation
produced 18% higher yield with better quality fruits (higher
TSS and lower acidity), resulting in 51% improvement in
water productivity compared with manual irrigation (Table
12).

Table 12. Growth, yield, fruit quality and water productivity ofbanana under automaticirrigation

Irrigation Treatments a‘g;lti(:;i FeBertie grow Yiel.ﬁi W (lg(g OTS.S Acidity

(mm) PH (m) CD (m) (tha) mm~) (Brix) (%)
Sensor-basedirrigation at20% ASWD 580 2.13 1.81 68.82 11.86 18.32 0.72
1hinterval 3 times daily at80% ETc 564 1.75 1.76 61.94 12.79 18.41 0.75
2hinterval 2 times daily at80% ETc 564 1.67 1.69 61.14 12.83 18.36 0.78
1hinterval 3 times daily at 60% ETc 363 1.52 1.66 53.71 14.79 17.17 0.94
2hinterval 2 times daily at 60% ETc 363 1.47 1.60 53.16 14.64 17.09 0.93
Manualirrigation 744 2.32 1.89 58.33 7.84 17.38 0.82
CDy s 0.11 0.05 2.14 3.51 0.13 0.04

ASWD: Available soil water depletion; PH: Plant height; CD: Canopy diameter
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In crop growth stage based irrigation and fertigation
study, irrigation at 60% ET, during pre-flowering, 80%
ET, at flowering and fruit setting and 60% ET, at fruit
development integrated with fertigation at 80% RDF at
pre-flowering, 100% RDF at flowering and fruit setting
and 80% RDF at fruit development produced the fruit
yield (56.48 t ha') which was statistically at par
(p>0.05) with that in irrigation at 100% ETc with 100%
RDF. However, the superior fruit qualities (higher TSS,
lower acidity) and higher water productivity (30%)
were observed in differential irrigation with fertigation
treatment in compared to FI with RDF. The vegetative
growth of the fully irrigated plants with RDF was 5-30%
higher than that in variable irrigation and fertigation
treatment. The SWC, available N, P and K in soil, light
interception and SPAD were higher under 100% ET,
with RDF compared with other treatments. Among
different planting techniques (1 plant, 2 plants and 3
plants per pit) with plant density of 3333, 5000, 6000
plants ha™ and WSV, 2 plants per pit (5000 plants per ha)
with 40% WYV produced 30% higheryield resulting 28%
higher water productivity compared with 1 plant per pit
with 40% WSV. The yield under 60% WSV (79.96 tha™)

was 12% higher than that under 40% WSV with 2 plants
per pit. The available N, P and K, leaf nutrients, SPAD and
vegetative growth of plants (height, canopy spread
diameter, stem girth) under 1 plant per pit were
13-46% higher than other treatments. However, light
interception was highest with 2 plants per pitamong the
treatments.

Automatic drip irrigation in banana (cv. Grand Naine)

Eco-friendly Wastewater Treatment for Re-use in Agri-sectors: Lab to

Land Initiative (Theme-1V)

Investigators: S. Raychaudhuri, M. Raychaudhuri S.K. Rautaray, S.K. Jenaand Rachana Dubey

Collaborating Institutes: ICAR-IARI (WTC), New Delhi

The Chandrasekharpur drain adjacent to ICAR-ITWM gate
receives domestic discharges from about 350 families
from adjacent LIC residential colony having population of
1400 people along with discharges from small
enterprises like automobile repairing unit,
xerox/photography, roof and road runoff containing
cements, tyre dusts, plastics, pigments, runoff from
gardening or horticultural activities using fertilizers. The
possible sources for higher Cd level (=0.2 mgkg") in the
this drain are Ni-Cd battery, paints and pigments, plastics,
detergents, personal care products, cosmetics (0.14-1.74
mg Cd kg'), cement/concrete dust from construction
activities, automobile engine oils, tyres, P-fertilizers
(109-303 mg Cd kg"), medicinal products (0.0011 to
0.5559 ugCd).

Performance of filtration system

The installed wastewater treatment system in drain
adjacent to the ICAR-IIWM gate without spillway in the
month of May has found to reduce suspended solids and
BOD of wastewater by 60 and 45%, respectively. With the
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spillway, percent reduction of suspended solid decreased
to 39% after 20 months of installation. The reductions in
BOD were in the range of 27 to 32% after 20 months of
installation, even after the upper part of the gabions were
removed. This reduction in BOD could be associated with
the sedimentation of suspended particles in the 1%
chamber. Silt particles coated with pollutants of organic
nature mightberetained in the first chamber itself.

Impacton crop and aquaculture

A study on the impact of treated and untreated
wastewater was repeated in pots. The available NPK and
organic C of soils with untreated wastewater were 5, 15, 4
and 2.5% higher than with treated wastewater, but it was
not significantly different. The soil EC was 19% higher in
soil with untreated wastewater than with treated. The
biomass yield with treated and untreated wastewater
were found similar. The mean Cd, Cr and Ni
concentrations in edible parts of vegetables with treated
wastewater were found 33, 40 and 42% lower than with
untreated wastewater.
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The impact of wastewater on IMC (Indian major carps)
has been initiated under laboratory condition with five
treatments having different combinations of treated
wastewater (TWW) and fresh water (FW) viz., T, (100%
FW), T, (75% FW + 25% TWW), T, (50% FW + 50%
TWW), T, (25% FW+75% TWW) and T, (100% TWW).
One control using 100% untreated wastewater showed
non-survivability of IMCs. The % growth in length and
weight is presented in Fig. 21. Maximum 33% increase in
body weight was found with T, (100 % TWW) followed by
T, and T,, probably due to availability of nutrients in
wastewater.
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Fig. 21. Impact of wastewater treatment on growth
characteristics of IMC

Water Budgeting and Enhancing Water Productivity by Multiple Use of
Water in Different Aquaculture Production Systems (Theme-V)

Investigators: R.K. Mohanty, P. Panigrahi and S.K. Ambast
Collaborating Institutes: ICAR-CIFA, Bhubaneswar

A water-use efficient pond based IFS model has been
developed at ICAR-IIWM research farm integrating
aquaculture, agriculture, on-dyke horticulture and
poultry. On-dyke horticulture with 120 plants of banana
(cv. G-9) in two rows and 60 papaya plants (cv. Red Lady)
in single row planting on the dyke were carried out.
Adjacent 0.3 haarea was used for cultivation of kharifrice,
followed by green gram while, 0.1 ha area was used for
ladies' finger cultivation followed by pumpkin. Poultry
birds (Vanaraja, 50 nos.) had also been introduced as an
integrated component. Lifesaving irrigation to on-dyke

crops and on-field agriculture crops was provided using
the nutrient rich water from the pond of IFS system.
System-wise water budgeting (total and consumptive
water use), water productivity (gross water productivity,
net water productivity, consumptive water use index) and
ratio of output value to the cost of cultivation were
estimated after harvest ofthe crops.

Out of System's total crop water use (3.14 x 10°'m°240d ™),
the estimated total water use (TWU) and consumptive
water use index (CWUTI) in carp polyculture was 2.9 x 10

Banana and papaya on dyke of pond
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m’240d"and 6.6 m*kg" fish production, respectively. The
estimated evaporation and seepage loss were 2.8 m’
water kg' and 2.1 m’ water kg’ fish production
respectively. Both these parameters contributed
significantly to consumptive water use (CWU). In C. catla
faster rate of growth and biomass production (%)
contributed to yield maximally followed by C. mrigala and
L. rohita. In aquaculture alone, 1 cubic meter of water
produced 188 g of carp biomass. The output value: cost of
cultivation ratio was 2.6; net consumptive water
productivity was ¥ 8.40 m” and lower average food
conversionratio was 1.62. The net profit was3 79,617 per
ha in 240 days activity cycle. The yield from aquaculture
was 2.86 t ha'. The on-dyke horticulture from adjacent

0.3 ha area was the yield of kharif rice was 3.42 t ha™,
green gram 0.98 t ha".Thereafter, from 0.1 ha area ladies
finger yield was 17.1 t ha™) followed by pumpkin (26.3 t
ha"). The system as a whole, gave net profit of ¥ 1,47,800
ha" with an output value: cost of cultivation ratio of 2.6
and net consumptive water productivity of ¥ 16.20 m™.
This integrated farming model integrated different crops
diversification, enhanced productivity, generate
additional employment, increased income and provided
nutritional security to resource poor farming community
in addition to mitigating the risk factor (both biological
and economic), by involving two or more subsystems
rather than depending on single-commodity based
farming system.

Institutional and Market Innovations Governing Sustainable Use of

Agriculture Water (Theme-VIII)
Investigators: P.Nanda and A.K. Nayak

Collaborating Institutes: UAS, Bangalore; NLSIU, Bangalore

Development of groundwater-based irrigation has
facilitated the emergence of groundwater market in
Balasore district, Odisha. The study of water market and
water governance reveals that the water market is
informal and it is participated mostly by the small and
marginal farmers. The groundwater economy of Balasore
district is dominated by centrifugal electric pumps
mounted on shallow tube-wells of 60-80 ft. The water
rates are fixed on the basis of acreage for whole crop
season and also sometimes hourly basis. During kharif
season, farmers mostly depend upon the rainwater. In
case of additional requirement of water during non-rainy
days, farmers buy water at the rate of ¥ 1400/- per acre
per season. During rabi season, sellers charge an average
amount of ¥ 2600/- per acre per season, whereas in case
of hourly contract of groundwater transaction, sellers
charge ¥ 50 h™. Out of the 81 households surveyed at
Balasore district, 80% are actively participated in water
market. Nearly 21% of the farmers are involved in water-
selling, while a major portion of the farmers (~ 57%) are
water-buyers.

The electric-operated pumps are predominant in the
surveyed area for which farmers have to pay a fixed
amount of ¥ 7,000/- as electricity charge. This induces
farmers to overuse their pump-sets as electricity charges
do not vary with the extent of use of pumps. Each seller
supports to an average of 2.71 buyers. Total (gross) area
irrigated by sellers in the surveyed area of Balasore
districtis 107.37 ha. On an average, each seller supported
41.72% of their own irrigated area and 58.28% of buyer's
irrigated area. The cost of extraction (including both fixed
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and operating cost) turns out to X 22,688 /year, whereas
the average selling price turns outto< 38,511 /year (Table
13). The water sellers earned a profit of ¥ 38,708 /year
over operating cost and ¥ 24,020/year over total cost.
Thus, selling water turns out to economically profitable
business for the water sellers. On an average the net profit
earned by a seller is around ¥ 52,805/year whereas a
water buyer earns net benefit of% 33,236 /year. Self- users
prefer to use their own irrigation sources; therefore they
receive more profits as compared to as the water buyers.
However, neither selling nor buying of groundwater takes
place amongst the farmers in Cuttack.

Table 13. Cost of water extraction and returns from
water selling at Balasore, Odisha

Particulars (X /year)

Cost of water extraction

a. Fixed cost on WEM 14,688
b. Operating cost on WEM 8,000
Total cost 22,688
Average selling price () 38,511
Average net income per seller per year

a. Over operating cost 38,708
b. Over total cost 24,020
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Weather Report
of Resecarch Farm

The weekly rainfall and open pan evaporation data was recorded during 2018-19 at
ICAR-IIWM Research Farm, Deras Mendhasal, Khurda and were analysed, presented in
presented Fig. 22. The total rainfall between April 2, 2017 and April 1, 2018 was 1820.1
mm and standard meteorological week (SMW) 29 received the highest rainfall of 294.2
mm. Total evaporation was 1270.8 mm and highest evaporation was observed during
SMW 21 (46.2 mm) and thereafterit declined during monsoon period.
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Fig. 22. Weekly rainfall and pan evaporation during April 2018-March 2019 (SMW14-SMW13)
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Publications
2018-19

Peer reviewed research articles

Bandyopadhyay, S., Ray, P, Padua, S., Ramachandran, S., Jena, R.K,, Deb Roy, P, Dutta, D.P,
Baruah, U., Sah, K.D., Singh, S.K., Nayak, D.C. and Ray, S.K. 2018. Forms of acidity in soils
developed on different landforms along an altitudinal sequence in Nagaland, India.
Journal of the Indian Society of Soil Science, 66(2):125-135.

Das, M., Nayak, A.K,, Das, B. and Verma, O.P. 2018. Groundwater quality assessment and
mapping using multivariate statistics and analytic hierarchy process in Bhubaneswar
city, Odisha, India. International Journal of Water, 12 (3): 195-207.

Dubey, R., Pathak, H., Pradhan, S., Chakrabarti, B. and Manikandan, N. 2019. Effect of
weather on yield, heatand water use efficiency of wheat crop in a semi-arid environment.
Journal of Agrometeorology,21(1):89-92.

Dubey, R., Pathak, H., Singh, S., Chakravarti, B., Thakur, A.K. and Fagodia, R.K. 2019. Impact
of sowing dates on terminal heat tolerance of different wheat (Triticum aestivum L.)
cultivars. National Academy Science Letters, https://doi.org/10.1007/s40009-019-
0786-7

Dubey, R, Upadhyaya, A, Singh, AK., Mondal, S., Kumar, A. and Shukla, R.R. 2018.
Assessment of arsenic content in water, soil and plant samples of Patna. Journal of Agri
Search,5(4): 254-259.

Jena, R.K,, Padua, S., Ray, P, Ramachandran, S., Bandyopadhyay, S., Deb Roy, P, Obi Reddy,
G.P, Singh, S.K.and Ray, S.K. 2018. Assessment of soil erosion in sub-tropical ecosystem of
Meghalaya, India using remote sensing, GIS and RUSLE. Indian jJournal of Soil
Conservation,46(3):273-282.

Kar, G. 2018. Rainwater harvesting and groundwater recharge techniques for
augmenting water resources availability. Journal of Sustainable Planet,9 (4):43-61.

Krishna, G., Paul, N.C,, Pradhan, S., Ahmad, T and Sahoo, PM. 2018. Spatiotemporal
change detection of coastline with satellite remote sensing for environmental
management. Journal of the Indian Society of Agricultural Statistics,72:205-211.

Mandal, K.G., Thakur, A.K. and Ambast, S.K. 2019. Current rice farming, water resources
and micro-irrigation. Current Science, 116 (4): 568-576.

Mandal, K.G., Thakur, A.K. and Mohanty, S. 2018. Planting techniques and irrigation
influenced crop growth, light interception and yield-evapotranspiration relationship of
potato. International Journalof Plant Production, 12 (4):285-296.

Mandal, K.G., Thakur, AK. and Mohanty, S. 2019. Paired-row planting and furrow
irrigation increased light interception, pod yield and water use efficiency of groundnutin
ahotsub-humid climate. Agricultural Water Management, 213:967-977.

Manikandan, N., Das, D.K., Mukherjee, ., Sehgal, VK. and Krishnan, P. 2018. Extreme
temperature and rainfall events in National Capital Region of India (New Delhi) in the

recent decades and its possible impacts. Theoretical and Applied Climatology (doi:
10.1007/s00704-018-2652-9)

Mohanty, R.K., Ambast, S.K., Panigrahi, P, Thakur, A.K. and Mandal, K.G. 2018. Enhancing
water use efficiency in monoculture of Litopenaeus vannamei: Impacts on pond water
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quality, waste production, water footprint and
production performance. Aquacultural Engineering, 82:
46-55.

Mohanty, S., Jha, M.K,, Gupta, V., Chaudhari, S.K. and Mal,
B.C.2018. Numerical analysis of a deltaic aquifer system
for sustainable management of groundwater. Indian
Journal of Soil Conservation,46(2):151-159.

Nayak, A.K., Kumar, P, Pant, D. and Mohanty, R.K. 2018.
Land suitability modelling for enhancing fishery resource
development in Central Himalayas (India) using GIS and
multi-criteria evaluation approach. Aquacultural
Engineering,83:120-129.

Panda, R.K, Panigrahy, N., Mohanty, S., Brahmanand, P.S.,
Kumar, A, Raju, P.V.and Rao, V.V. 2018. Optimal cropping
pattern design for a major distributary of Hirakud canal
command in India. Sustainable Water Resources
Management,4:1051-1062.

Panda, R K, Rautaray, S.K,, Panigrahi, P, Ambast, S.K,, Verma,
0.P, Raychaudhuri, S., Thakur; A.K,, Mohanty, R K. and Sinha,
M.K. 2018. Command area development and management
strategies in a coastal region. Journal of Indian Society of
Coastal Agricultural Research, 36(1): 34-39.

Panda, RK, Sethi, R.R, Rautaray, S.K, Mohanty, RK,
Panigrahi, P. and Ambast, S.K. 2018. Enhancing water
productivity through conjunctive use of surface and
groundwater resources in upland plateau region of Odisha.
Indian Journal of Soil Conservation, 46(3):343-350.

Parihar, C.M., Yadav, M.R,, Jat, S.L., Singh, A.K., Kumar, B.,
Pooniya, V., Pradhan, S. Verma, R.K, Jat, M.L,, Jat, RK,
Parihar, M.D., Nayak, H.S. and Saharawat, Y.S. 2018. Long-
term conservation agriculture and intensified cropping
systems: Effects on growth, yield, water and energy-use
efficiency of maize in Northwestern India. Pedosphere,
28(6):952-963.

Pradhan, S. Bandyopadhyay, K.K., Panigrahi, P. and
Manikandan, N. 2018. Effect of tillage, residue and
nitrogen management on radiation interception and
radiation use efficiency of wheat in a semi-arid
environment. Journal of Agrometeorology, 20(2):149-
152.

Pradhan, S., Sahu, P, Panigrahi, P, Mandal, K.G. and
Ambast, S.K. 2018. Performance of intercropping in pre-
bearing mango orchards under drip irrigation in a
degraded land. Journal of Applied and Natural Science,
10(4):1124-1129.

Pradhan, S., Sehgal, VK. Bandyopadhyay, K.K., Panigrahi,
P, Parihar, C.M. and Jat, S.L. 2018. Radiation interception,
extinction coefficient and use efficiency of wheat crop at
various irrigation and nitrogen levels in a semi-arid
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location. Indian Journal of Plant Physiology, 23(3): 416-
425.

Rautaray, S.K., Mishra, A., Mohanty, S., Sinha, M.K., Mishra,
S.N. and Ambast S.K. 2018. Performance of pond based
integrated farming systems in different agro-ecosystems:
An on-farm survey. Journal of Indian Society of Coastal
Agricultural Research,36(2):106-114.

Ray, P, Gogoi, S.N., Bandyopadhyay, S., Padua, S., Jena, R.K,,
Deb Roy, P, Ramachandran, S., Sharma, G.K, Sah, K.D,,
Trivedy, K., Singh, S.K. and Ray, S.K. 2018. Fertility status of
mulberry (Morus indica L.) growing soils of upper
Brahmaputra valley region of north eastern India. Range
Management & Agroforestry,39(2):147-155.

Raychaudhuri, S., Raychaudhuri, M., Rautaray, S.K. and
Chowdhury, S.R. 2019. Effects of applied cadmium on its
accumulation, dry matter production and net
photosynthesis in okra and amelioration of cadmium
toxicity through lime application. journal of
Environmental Biology, 40:143-150.

Sethi, R.R,, Sarangi, A., Sahu, A.S., Mandal, K.G., Aggarwal,
R., Bandyopadhyay, K.K. and Ambast, S.K. 2018.
Delineation of rice-wheat cropped area using geo-spatial
techniques. Indian Journal of Ecology.45(2):330-336.

Shamsudduha, M. and Panda, D.K. 2019. Spatio-temporal
changes in terrestrial water storage in the Himalayan
river basins and risks to water security in the region: A
review. International Journal of Disaster Risk Reduction,
35,101068,D01:10.1016/j.ijdrr.2019.101068.

Singh, Y.P, Singh, S., Nanda, P. and Singh, A. K. 2018.
Impact of establishment techniques and maturity
duration of pigeon pea cultivars on yield, water
productivity and properties of soil. Agricultural Research,
7(3):271-279.

Sinha, H.K,, Chaudhary, ].L., Manikandan, N. and Kumar, U.
2019. Detection of trends in moderate and heavy rainfall
events in Chhattisgarh state. Journal of Pharmacognosy
and Phytochemistry, 8(1): 803-807.

Sinha, H.K., Chaudhary, J.L., Manikandan, N. and Shori, S.
2018. Evaluating standardized precipitation index for
crop weather relationship analysis: A case study. Research
Journal of Agricultural Sciences, 9(6):1350-1353.

Thakur, A.K., Mandal, K.G., Mohanty, R.K. and Ambast, S.K.
2018. Rice root growth, photosynthesis, yield and water
productivity improvements through modifying cultivation
practices and water management. Agricultural Water
Management, 206:67-77.

Verma, O.P, Singh, S., Pradhan, S., Kar, G. and Rautaray, S.
2018. Irrigation, nitrogen and sulphur fertilization
response on productivity, water use efficiency and quality
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of Ethiopian mustard (Brassica carinata) in a semi-arid
environment. Journal of Applied and Natural Science,
10(2):593-600.

Popular articles

Deb Roy, P, Verma, O.P, Seth, T, Sarkar, A., Saha, M. and
Ambast S.K. Jal-mrida-poudhe- bhojan srinkhala ke dwara
manussa mein arsenic ka exposure - ek mulyankan (In
Hindi). Krishijal. 4(1&2): 36-40.

Kar, G. 2018. Abhinabajla O fasala parichlana madhyamre
upakula rutukalina jalabarana anchalare utpadakdakta
brudhi. Krishi Jagaran (In Odiya). 48-50.

Krishna, G., Sahoo, R.N,, Pradhan, S., Ahmad, T. and Sahoo,
P.M. 2018. Hyperspectral satellite data analysis for pure
pixels extraction and evaluation of advanced classifier
algorithms for LULC classification. Earth Science
Informatics, 11(2):159-170.

Manikandan, N., Pradhan, S., Panigrahi, P, Rautaray, S.K.
and Kar, G. 2017. Pain vashpikaran metar: Sinchai ke
upyukt samy ke nirdharan hetu ek upyogi upkaran (In
Hindi). Krishijal, 4(1&2):24-27.

Panda, PK. 2018. Krushiaaya digunita kariba pain unnata
manara krushi samagri aabashyaka (In Odiya). Krishi
Jagaran,2(11):34-35.

Panda, PK. 2018. Apamishrita khadya prasara rokiba pain
khadya nirapatta jancha jaruri (In Odiya). Krishi Jagaran,
2(10):21-23.

Panda, PK. 2018. Khadya surakhya pain mrutikara jatna
(In Odiya). KrishiJagaran, 2(6): 46-47.

Panda, PK. 2019. Bhumi rupantarana o barshajala
sinchana dwara krushi aaya digunita kariba padhati (In
Odiya). KrishiJagaran, 3(3):52-53.

Panda, PK. 2019. Matira jatna eka biswabyapi aawhyana
(In Odiya). KrishiJagaran, 3(1): 56-58.

Panigrahi, P, Pradhan, S., Verma, O.P. and Ambast, S.K.
2018. Phasal utpadan hetu suksham sinchai evum urvar
sinchan (In Hindi). KrishijJal,5(1):12-16.

Rautaray, S.K. 2019. Sesbania reduces fertilizer use and
increases energy efficiency and profits of rice crop. Indian
Farming, 69(1):41-44.

Thakur, A.K., Mandal, K.G., Mohanty, R.K. and Ambast, S.K.
2018. Kisano ki aay mein vridhi hetu dhan gahanta ekikrit
pranali (In Hindi). KrishiJal,5(1): 7-11.

Verma, O.P,, Roy Chowdhury S., Rauchaudhuri, M. and
Ambast, S.K. 2018. Purba bharat ke varsha adharit
khsetro me ananas ki kheti (In Hindi). Krishi Jal, 4(1&2):
19-21.
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Books / Bulletins /Training
manuals / Folders

Ambast, S.K,, Panda, R.K,, Sethi, R.R. and Brahmanand, P.S.
2019. Report on state irrigation plan of Odisha under
PMKSY. ICAR-Indian Institute of Water Management,
Bhubaneswar, India, 138p.

Jena, S.K,, Brahmanand, P.S., Mohanty, S., Sethi, R.R. and
Ambast, S.K. 2018. ICAR- Flexi check dam (Rubber dam)
for watersheds. ICAR-IIWM Extension Bulletin, ICAR-
Indian Institute of Water Management, Bhubaneswar,
Odisha, India, 4p.

Kar, G., Panigrahi, P. and Ambast, S.K. (eds.). 2018.
Watershed management and land use planning for
enhancing water productivity and farm income. ICAR-
Indian Institute of Water Management, Bhubaneswar,
Odisha, India, 94p.

Mishra, A.,, Mohanty, A.,, Mohanty, S., Sethi, R.R., Panigrahi,
P, Ambast, S.K. and Chaudhari, S.K. 2018. Assessing
current and future risk to groundwater due to climate
change in a sugarcane growing area. Research Bulletin
No. 81. ICAR-Indian Institute of Water Management,
Bhubaneswar, India, 40p.

Mishra, A., Singh, P, Kumar, S., Kumar, A, Verma, S.K,
Singh, D.K,, Singh, PK,, Ambast, S.K,, Chaudhari, S.K. and
Rath, B. 2018. Groundwater management for enhancing
adaptive capacity to climate change in sugarcane based
farming system. Research Bulletin No. 82. ICAR-Indian
Institute of Water Management, Bhubaneswar; India, 60p.

Mohanty, S., Raychaudhuri, M., Nanda, P. and Ambast, S.K.
2018. Technologies for Sustainable Groundwater
Management. Research Bulletin No. 80, ICAR-Indian
Institute of Water Management, Bhubaneswar; India, 34p.

Raviraj, A, Pandian, B.]., Kar, G., Jothimani, P, Thangamani,
S.and Kuttimani, R. 2019. Impact of rainfall variability on
groundwater quality. ISBN: 978-93-88932-01-1,
Publisher: TNAU, Coimbatore, Tamil Nadu, India, 161p.

Raviraj, A., Pandian, B.J., Thiyagarajan, G., Kar, G,
Ramachandran, ]. and Manivannan, J. D. 2018. Crop and
water profile of Villupuram District. ISBN: 978-81-
937590-4-2, Publisher: TNAU, Coimbatore, Tamil Nadu,
India,90p.

Raviraj, A., Thiyagarajan, G., Kar, G.,, Ramachandran, ]J.,
Madhina, S. Munavara. 2018. Crop and water profile of
Sivagangai District. ISBN: 978-93-88932-03-5 Publisher:
TNAU, Coimbatore, Tamil Nadu, India, 73p.

Raychaudhuri, S., Raychaudhuri, M., Rautaray, S.K. and
Roy Chowdhury, S. 2018. Safe use of wastewater for
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irrigation - Guidelines (In English, Hindi and Odia). ICAR-
Indian Institute of Water Management, Bhubaneswar,
India, 6p.

Book Chapter

Ambast, S.K. and Dash, H.K. 2018. Agriculture water
management in the context of creating a zero hunger
world- Issues and opportunities. In: Souvenir, Ame ebam
amara krushak. Published by Orissa Krushak Samaj, 37,
pp 33-35.

Raychaudhuri, M. 2018. Soil health build up as the prime
need in organic management and conversion to organic
with soil health management. In: Rajput, A.S. et al. (eds.)
Compendium on thirty days certificate course on organic
farming (CCOF), Regional Centre of Organic Farming,
Ministry of Agriculture and Farmers Welfare, Govt. of
India, Bhubaneswar, pp 28-36.
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Raychaudhuri, M. and Raychaudhuri, S. 2019.
Agribusiness ventures to sustain irrigation water and soil
health in Indian agriculture. In: Kadirvel, G. et al. (eds.),
Book of lead lectures and abstracts on papers presented
at National Agri-Business Entrepreneurship Conclave,
ICAR Research Complex for North Eastern Hill Region,
Umiam, Meghalaya, India9-11 February, 2019, pp 103-106.

Raychaudhuri, S. 2018. Recycling organic matter in
organic agriculture. In: Rajput, A.S. et al. (eds.)
Compendium on thirty days certificate course on organic
farming (CCOF), Regional Centre of Organic Farming,
Ministry of Agriculture and Farmers Welfare, Govt. of
India, Bhubaneswar, pp 61-66.

Uphoff, N. and Thakur, AK. 2019. An agroecological
strategy for adapting to climate change: The system of rice
intensification (SRI). In: Sarkar, A., Sensarma, S., vanLoon G.
(eds.) Sustainable Solutions for Food Security (Springer),
pp229-254.doi: 10.1007/978-3-319-77878-5_12
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Research
Projects

In-house Projects (2018-19)
Completed Research Projects

52

13:)' Project Code Project Title PI Name

1. |wM/15/169 Drfalnage planmng gfeastern coastdelta D ST
using geo-informatics
Evaluation of feasibility of enhancing
irrigation efficiency in canal command

2. |mwm/1s/172 | throush improved surface and | gy p,pg,
pressurized irrigation methods by
adding adjunct service reservoir and
open dug well
Inter-regional virtual water trade in

f U AEAYE India through agro-based products <A

4. |IIWM/15/175 Density depend(.ent water use in coas.tal Dr. RK. Mohanty
aquaculture of Litopenaeus vannamei
Evaluating rice ratooning under

5. |Exploratorytrial | different management practices to crop | Dr. A.K. Thakur

and water productivity

Ongoing Research Projects

N

No. Project Code

IWM/15/168

Project Title

Water and nutrient self-reliant farming
system for rainfed area under high
rainfall zone

PI Name

Dr. S.K. Rautaray

1IWM/15/170

Impact assessment study of using
industrial wastewater on sunflower
(Helianthus annus L.) and mustard
(Brassica nigra L.) grown in peri-
industrial area of Angul, Odisha

Dr. R. Dubey

IWM/15/171

Developing the process for remediation
of chromium from polluted water
sources

Dr. M. Das

IWM/15/174

Enhancing water productivity through
water management in transplanted and
aerobicricein canal command area

Dr. K.G. Mandal

IWM/15/176

Enhancing water productivity through
intensive horticultural system in
degradedland

Dr. S. Pradhan
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6 |IIWM/16/177

Benchmarking of public irrigation schemes for improving
performance of irrigated agriculture

Dr. A. Mishra

7 |1IWM/16/178

Socio-economic and environmental linkages of groundwater
irrigationin selected aquifers of India

Dr. D. K. Panda

8 |1IWM/16/179

Water use efficient practices for successful establishment and
yield enhancement of pulse crops in rice based cropping system
in seasonal waterlogged ecosystem

Dr. P.S. Brahmanand

9 |1IWM/16/180

Design and field evaluation of groundwater recharge structures
forhardrockregion

Dr. R.R. Sethi

10. |IIWM/16/181

Development of web-based expert system on agricultural water
management

Dr. A.K. Nayak

11. |IIWM/16/182

Enhancing yield and water productivity of rice-fallow areas of
eastern India through super absorbentpolymers (SAP)

Dr. S. Pradhan

12. |1IWM/17/183

Development and evaluation of mini pan-evaporimeter for on-
farmirrigation scheduling

Mr. N. Manikandan

13. |1IWM/17/184

Evaluation of land shaping options for increasing farm income in
coastal waterlogged area

Dr. S. Roy Chowdhury

14. |1IWM/17/185

Assessment of groundwater contamination due to excess
fertilizer and pesticide uses and its management in lower
Godavaribasin

Dr. A. Sarkar / P. Deb
Roy

15. |[IIWM/17/186 Smart water management system inagriculture Dr. D. Sethi
16. | IWM/17/187 Socio-economic evaluation of water related interventions under Dr. H.K. Dash
MNREGA
New Research Projects
SL. . . :
No Project Code Project Title PI Name

1. |1IWM/18/188

Water management using artificial substrate induced periphyton
biomass in zero-water exchange shrimp culture system

Dr. R.K. Mohanty

2. |1IWM/18/189

Impact of water stress on growth and physiology of rice under
different crop management practices

Dr. A.K. Thakur

3. |1IWM/18/190

Arsenic contamination in rice and possibility of mitigation
through organicand chemical amendments

Mr. Partha Deb Roy

4. |1IWM/18/191

Refinement of small scale online wastewater filter for safe
irrigation practice

Dr. M. Raychaudhuri

5. |1IWM/18/192

Analysing the functioning of water user association in different
irrigation command

Dr. M.K. Sinha

6. |1IWM/18/193

Impacts of land-atmosphere interactions on dry-hot episodes in
India

Dr. D.K. Panda
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Resecarch Projects

Externally Funded (2018-19)

Budget (Rs.

in lakh)

Duration

PC /NO / PI / CCPI

Sponsored by

All India Co-ordinated Research Project on

IirigationWaterManagement 7484.64 2017-20 Dr. S.K. Ambast, PC ICAR, New Delhi
Agri-Consortia Research Platform on Dr. S.K. Ambast, LCPC .
Water 1302.19 2017-20 Dr. P. Panigrahi, Dy LCPC ICAR, New Delhi
[. Development and Management of Agri-Consortia Research
Integrated Water Resources in Different - - Dr.S.K.Jena Platform on Water, ICAR,
Agro-ecological regions of India New Delhi
II. Evaluation of Irrigation System and Agri-Consortia Research
Improvement Strategy for Higher Water - - Dr. RK. Panda Platform on Water, ICAR,
productivity in Canal Commands New Delhi
I1I. Automatic Irrigation and Fertigation in Agri-Consortia Research
Drip-irrigated Banana under Efficient Water - - Dr. P. Panigrahi Platform on Water, ICAR,
Managementin Horticultural Crops New Delhi
IV. Eco-friendly Wastewater Treatment for Agri-Consortia Research
Re-use in Agri-sectors: Lab to Land - - Dr. S. Raychaudhuri Platform on Water, ICAR,
Initiative New Delhi
R S R
. ty by p . - - Dr. R.K. Mohanty Platform on Water, ICAR,
Different Aquaculture Production -
New Delhi
Systems
VI. Institutional and Marketing Agri-Consortia Research
Innovations Governing Use of Agriculture - - Dr. P. Nanda Platform on Water, ICAR,
Water New Delhi
National Initiative for Climate Resilient .
Agriculture (NICRA) 600.00 2012-2020 | Dr.G.Kar ICAR, New Delhi
i Based sltcwel it [(191]) e Dr. S.K. Ambast, Nodal | International Water
Post-Disaster Management to Promote 171.71 — .
Agriculture Resilience in Selected Statesin |(USD268305) URIRAY | (it e LR IN O R
Ingdia Dr. P.S. Brahmanand (PI)| (IWMI), Colombo
Enhancing Economic Water Productivity 112.32 Dr. .S'K' Ambast, Nodal International Wat.er
inIrrigation Canal Commands (USD175500) 2017-2020 | Officer; Management Institute
§ Dr. RK. Panda (PI) (IWMI), Colombo
Revival of Village Ponds Through DST, Ministry of Science &
Scientific Intervention 2882 2017-2019 | Dr.SK.Jena Technology, New Delhi
Development of Biological Filter for Safe National Agricultural
Wastewater Irrigation Exploiting 138.684 2017-2020 | Dr.S. Raychaudhuri Science Fund, ICAR, New
Microbial Bioremediation Trait Delhi
Efficilent Groundwater Management for
Enhancing Adaptive Capacity to Climate . .
Change in Sugarcane Based Farming 459.00 2015-2018 | Dr. A. Mishra Ll SO R

System in Muzaffarnagar district, Uttar
Pradesh

Govt. of India
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Enhancing Land and Water Productivity

Irrigated Ecosystem

through Integrated Farming System 25.00 2013-2018 | Dr. RK. Panda ICAR, New Delhi
(Scheduled Tribe Component Project)
Enhancing Water and Livelihoods
Security and Improving Water Dr. S.K. Ambast, Nodal
Productivity in Tribal Dominated Paddy 40.00 2018-20 Officer; ICAR, New Delhi
Fallow Rainfed Agro Ecosystem of Odisha Dr. P. Nanda (PI)
(Farmer's FIRST Program)

o . . . Science & Engineering
Optimizing Soil Organic Carbon Stock in Research Board. DST
Rice Based Cropping System Under 43.59 2019-22 Dr. R. Dubey ’ ,

Ministry of Science &
Technology, New Delhi

Collaborative

Budget

Duration

Sponsored by

Assessment of Soil Fertility and Preparation
of Soil Fertility Maps for Various Agro-
Ecosystems of Odisha (with ICAR-CTCRI
Regional Center; Bhubaneswar)

(Rs. in lakh)

84.53

2014-2018

Dr. M. Das

RKVY, Office of the Directo
of Horticulture, Odisha

Consultancy

Budget
(Rs. in lakh)

Duration

Pl / CCPI

Sponsored by

Training Program on 'Watershed

Course Director:
Dr. S.K. Ambast

Additional Secretary, Govt.
of West Bengal,

Management and Land Use Planning for uly 23- .
£¢ © g July Commissioner, MGNREGS.
Enhancing Water Productivity and Farm 33.32 September 27, .
' Course Coordinators: Govt. of West Bengal
Income' under MGNREGS, Govt. of West 2018
Bengal (5 Training Programs) Dr. G. Kar Panchayats and Rural
§ grrog Dr. P. Panigrahi Development
Directorate of Soil
. L May 1, 2018- Dr: S Amb.ast Conservation & Watershed
Preparation of State Irrigation Plan for the Dr. R.R. Sethi
. 49.737 February 15, Development (DSC&WD),
State of Odisha Dr. RK. Panda .
2019 Govt. of Odisha,
Dr. P.S. Brahmanand
Bhubaneswar
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Awards, Honours &
Recognitions

BestInstitute Award-2017

ICAR-Indian Institute of Water Management received 'The Sardar Patel
Outstanding ICAR Institution Award-2017' amongst the ICAR institutes of
‘Small Institutes' Category.

STetaTyg giRac= & Hfigeer THTd1 T SAT & I g8 HiY &5 H Ifr 5T & fde ud
TEEE & 1 12T Selary IRaeH & Ufidet THTE § FHHI A T AgedqYl Siefarg
STIHII P TR T IoI PP TTHINT fawl H Gap Aifereh JoTep fordl T8, Foryept
e ‘IR H STeT O @er YReT & ford STeftarg aRac & gl Y’ & | I8 IR<idh
TEE TR, YI-RER, N gRT foredt 18 | 3 Th &l a¥ 2017 & ford) Aiforas
TKIP @ B A0 P AT heg IRPR b B! 2 T8 HATH, HRT IRBR B
RTSTHIST 1RG JRIBR (F2H) 51T 3Tl & | I8 JRIPR 14 Ricdar 2018 &1 &= fdas
FARIE & FAR TR HIRT I SURTGIRT A1 5 G JehT TG o I e GRT G
T 7T | 9 HHIRIE b1 ST &I A1 TR, MR IRBIR, 87 oy Rig s A ol |
T FARIE § 47 EWRIST TIRM SR St 7ot &7 {1 ASiie ST, a4 T8 o9 #41,
HRA TRBR i SaRea I |
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Dr. K.G. Mandal, Dr. R.K. Mohanty, Dr. S. Ghosh, Dr. M.
Raychaudhuri, Dr. A. Kumar & Dr. S.K. Ambast have
received the 'BKJF-INCSW Sookshma Sinchai
Purashkar-2018', conferred jointly by the INCSW of
CWC, Ministry of Water Resources, River
Development & Ganga Rejuvenation, Govt. of India
and the Bhavarlal & Kantabai Jain Foundation (BKJF),
Jalgaon.

Dr. K.G. Mandal, Principal Scientist has received 'Dr.
K.G. Tejwani Award' for biennial 2016-2017 for
outstanding contributions to management of natural
resources; conferred by the Indian Association of Soil
and Water Conservationists (IASWC), Dehradun.

Dr. M. Das, Principal Scientist recognized as 'Fellow of
Indian Society of Soil Science', New Delhi during 83"
Annual Convention of ISSS held during November 27-
30,2018atAAU, Gujarat.
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Dr. S. Mohanty, Dr. K.G. Mandal, Dr. S.K. Rautaray, Dr.
R.K. Mohanty, Dr. S.K. Ambast and Dr. B. Behera have
received 'K.C. Das Memorial Award’, conferred by The
Institution of Engineers (India), Odisha State Centre,
Bhubaneswar.

Dr. PS. Brahmanand, Principal Scientist awarded with
'Leadership Award-2018' of Soil Conservation Society
of India by Shri Banwarilal Purohit, Hon'ble Governor,
Govt. of Tamil Nadu for his significant contribution in
the field of soil and water conservation on January 31,
2019 at Ooty, Tamail Nadu.

Dr. A. Mishra, Dr. S.K. Rautray, Mr. Abhishek Waghye
and Dr. C. Chatterjee bestowed with 'Banabihari
Mohanty Memorial Award' from the Institution of
Engineers (India), Odisha Chapter, Bhubaneswar
during the 60" Annual Technical Session on March 30,
2019 for the paper entitled 'Rainwater management
in mango orchards through micro-catchments'.

Dr. PK. Panda, Dr. R.K. Mohanty, Dr. P. Panigrahi and Dr.
S.K. Ambast received 'Best Poster Award' at National
Conference on Farmers First for Conserving Soil and
Water Resources in Eastern Region at ICAR-IISWC
Regional Centre, Koraput, Odisha held during
February 6-8, 2019 for the paper entitled 'Water
resource conservation and its management in rainfed
area for doubling farm income'.

Dr. Rachana Dubey, Scientist has received DST project
entitled 'Optimizing Soil Organic Carbon Stock in Rice
Based Cropping System under Irrigated Ecosystem'
under 'Early Career Research Award' by the Science
and Engineering Research Board (SERB).

Dr. S.K. Jena, Principal Scientist, has been nominated
by ICAR as member, Institute Management Committee
(IMC) of ICAR-Indian Institute of Soil & Water
Conservation, Dehradun and ICAR Research Complex
for Eastern Region, Patna, Bihar.

Dr. S.K. Rautaray, Principal Scientist, has been
nominated by ICAR as member, Institute Management
Committee (IMC) of ATARI Bengaluru.
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Dr. PS. Brahmanand, Principal Scientist has been
selected as Vice-president (East Zone), Soil
Conservation Society of India for the period of two
years (2019-2021).

Dr. M. Raychaudhuri, Principal Scientist appointed as
recorder for the section-Agriculture and Forestry
Sciences' for 2018-2020 by Indian Science Congress
Association; Chaired technical session in workshop
on 'Advances in Environmental Protection and
Sustainability' held atII'T, Guwahati on June 2,2018.

Dr. M. Das, Principal Scientist, has been nominated as
an evaluator of 25" National Children Science
Congress (NCSC) organized by Dept. of Science and
Technology, Govt. of India, held at SoA University,
Bhubaneswar during December 27-31,2018.

Dr. M. Raychaudhuri, Principal Scientist has been
invited to deliver lead lecture on 'Agribusiness Ventures
to Sustain Irrigation Water and Soil Health in Indian
Agriculture' in the technical session Theme 2:
'‘Agribusiness venture: Track 1 Agriculture,
Horticulture, Forestry and Food Processing' on
February 11, 2019 at ICAR Research Complex for NEH
region, Umiam, Meghalaya.

Dr. S. Raychaudhuri, Principal Scientist has been
nominated for presentation in Science Communicator's
Meet in the 106" Indian Science Congress held at Lovely
professional University, Jalandhar, during January 3-7,
2019.

Dr. M. Raychaudhuri, Principal Scientist has been
invited to deliver lecture on 'Soil health build up as the
prime need in organic management and conversion to
organic with soil health management' at Regional
Centre for Organic Farming, Bhubaneswar,
Department of Agriculture and Cooperation, Gol.

Dr. S.K. Jena, Principal Scientist, has been nominated
as member, Research Advisory Committee, OUAT,
Bhubaneswar for M. Tech student.

Dr. R.K. Panda, Principal Scientist has been invited as
an expert in the selection committee to assess the
scientist under CAS in the discipline of Soil & Water
Conservation Engineering at ICAR-NIASM, Baramati,
Maharashtra; and in the discipline of Soil & Water
Conservation Engineering at ICAR-NBSSLUP, Nagpur,
Maharashtra.

Dr. M. Raychaudhuri, Principal Scientist has been
invited as an expert in the selection committee by Dr.
RPCAU, Pusa for the post (s) of SMS (Soil Science).

Dr. S.K. Rautaray, Principal Scientist has been invited
as an external examiner for M.Tech. students in the
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discipline of Agricultural System Management at IIT,
Kharagpur; and for M.Sc. (Ag) students in the
discipline of Agronomy, OUAT, Bhubaneswar.

Dr. M. Raychaudhuri, Principal Scientist has been
invited as an expert in the selection committee by
UBKYV, Coochbehar for the promotion of teachers,
subject matter specialist (Soil Science) and
programme assistant (Lab. Technician); Career
Advancement Scheme (CAS) in the discipline of Soil
Science and Agricultural Chemistry.

Dr. S. Roy Chowdhury, Principal Scientist has been
invited as an external examiner for M. Sc. students in the
discipline of Plant Physiology and Molecular Biology at
Viswa Bharati Central University, Santiniketan, West
Bengal.

Dr. PS. Brahmanand, Principal Scientist has been
invited for an inaugural speech as Chief Guest CSIR-
IMMT, Bhubaneswar on the occasion of Hindi
Pakhwada.

Dr: PS. Brahmanand, Principal Scientist has been invited to
talk on 'Ideology of Swami Vivekananda and Its Relevance
to Present Society” on the occasion of National Youth Day
(January 12, 2018) at Vivekananda Siksha Kendra,
Bhubaneswar:

Dr. M. Raychaudhuri, Principal Scientist co-chaired
technical session on 'Soil Engineering and Technology
I' in 83" Annual Convention of Indian Society Soil
Science held at Anand Agricultural University (AAU),
Gujaratduring November 27-30,2018.

Dr. S. Raychaudhuri, Principal Scientist has been
invited to deliver plenary lecture in the workshop on
'Advances in Environmental Protection and
Sustainability', organized by IIT, Guwahati.

Dr. S. Raychaudhuri, Principal Scientist has been
invited for keynote address in the workshop on
'Polluted River Stretches-Preparation of Action Plan
(For North East States)' under National Hydrology
Project (NHP) Advances in Environmental Protection
and Sustainability organized by IIT, Guwahati.

Dr. S. Raychaudhuri, Principal Scientist has been
invited as Guest of Honor in the inaugural ceremony of
the Training on Water conservation at Red Cross
Bhawan, Bhubaneshwar, organized and invited by
NIHIDA, Odisha.

Dr. M. Raychaudhuri, Principal Scientist became
women chess and women table tennis champion
during 'ICAR Zonal Sports (Eastern Zone) Tournament
2018" at ICAR-IINRG, Ranchi, Jharkhand held during
October5-8,2018.
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Deputation Abroad

Dr. PS. Brahmanand, Principal Scientist & PI of IBFI
project visited University of Georgia, USA during
May 14-19, 2018 on deputation to participate an
International Training Program on DSSAT-4.7
Version with a theme 'Assessing Crop Production,
Nutrient Management, Climatic Risk and
Environmental Sustainability with Simulation
Models'.

Dr. A.K. Thakur, Principal Scientist, visited
Singapore and Malaysia to attend and present
paper in 5" International Rice Congress (IRC2018)
during October 15-17, 2018 at Singapore; and
attended "Workshop to Enhance Cooperation and
Sharing among SRI National Networks and
Stakeholders in Asia' during October 18-19, 2018
atMalaysia.

Dr. S. Mohanty, Principal Scientist visited Egypt to
attend a training program on 'Soil and Water
Management' at Egyptian International Center for
Agriculture' at Cairo during October 18 - December
15,2018.

Dr. S.K. Ambast, Director, visited at Tel Aviv, Israel as
leader of the Indian delegation on behalf of Bureau
of Indian Standard (BIS) to attend International
Standards Organization (ISO) meeting during
October, 20-25,2018.

Dr. AK. Thakur, Principal Scientist, invited to
present his research work and as an external
examiner for Ph.D. Thesis defense at Wageningen
University and Research (WUR), The Netherlands
during March 4-8,2019.

DD Kisan/ Radio Talk

Dr. P. Nanda and Dr. PK. Panda participated as an
experts in the panel discussion on 'Pradhan Mantri
Krishi Sinchai Yojana and its implications’,
telecasted onJune 8,2018 on Doordarshan.

Dr. PK. Panda participated as an expertin the panel
discussion on 'Pradhan Mantri Krishi Sinchai
Yojana (PMKSY)', telecasted on July 5, 2018 and on
'How to ensure water security to all?’ on the
occasion of World Water Day on March 19,2019 on
Doordarshan.

Dr. PK. Panda participated as an expert to discuss
on the topic 'Strategies for Doubling Farm Income'
on All India Radio, CuttackonJune 10,2018.

Dr. PK. Panda, Principal Scientist of this institute
delivered a radio talk on 'Khadya Surakhya Pain
Mati Maara Jatna (Soil Health Maintenance for
Food Security)' on December 4, 2018 on the
occasion of World Soil Day; and on 'Aim and
objective of world water day celebration' on March
19,2019 at All India Radio, Cuttack.

Dr. PK. Panda, Principal Scientist of this institute
participated as an expert to discuss on the topic
'Bivinna Fasala Pain Jalara Suparichalana (Efficient
Water Management Practices for Various Crops)' at
All India Radio, Cuttack on December 28,2018.
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Resecarch Management
Meetings

Institute Research Council (IRC) Meeting

Institute's Research Council (IRC) meeting was organized during May 17-19, 2018 at
ICAR-IIWM under Chairmanship of Dr. S.K. Ambast, Director of the institute. Results of
the twenty on-going in-house research projects under different programs were
presented and deliberated in the meeting. Also, eight new research project proposals
were presented and discussed. Dr. S.K. Ambast, Director & Chairman, IRC concluded with
remarks and encouraged scientists to continue good work, timely reporting and
systematic record keeping. He also emphasized to find out parameters like water use
efficiency, water productivity, agricultural productivity, net return and water saving from
most of the projects, and publication after completion of each project.

2" meeting of the Institute Research Council (IRC) was organized during October 30-31,
2018. Results and achievements of nine projects, viz. six projects under Agri-CRP on
Water, AICRP on Irrigation Water Management and two institute ongoing projects were
presented and discussed. Also, two new research project proposals were also presented
and discussed during the meeting. Dr. S.K. Ambast, Director & Chairman, IRC concluded
with remarks and encouraged scientists to continue good work as well as timely
reporting and systematic record keeping. He also encouraged scientists for bringing
externally funded projects. Dr. S.K. Jena, Principal Scientist & Member Secretary, IRC
organized the meeting.
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ICAR-IIWM Organized Biennial Workshop of AICRP-IWM

The Biennial Workshop of All India | p—
Coordinated Research Project on . -
Irrigation Water Management "
(AICRP-IWM) was organized at Dr.
Balasaheb Sawant Konkan Krishi
Vidyapeeth (DBSKKV), Dapoli,
Maharashtra during June 13-15,
2018. Dr. S.K. Chaudhari, ADG
(S&WM) graced the inaugural
function as Chief-Guest and Dr. S.S.
Magar, Ex-Vice Chancellor of the
university presided over the session.
Dr. Chaudhari expressed the need to
extend the developed technologies to
the farmers. Dr. Magar emphasized
the importance of water for future. Dr. S.K. Ambast, Director, ICAR-IIWM and Project Coordinator, AICRP-
IWM, Bhubaneswar, welcomed the dignitaries on and off the dais and briefed about the achievements of
AICRP-IWM. Dr. P.Nanda and Dr. S. Mohanty, Principal Scientist, ICAR-IIWM organized this workshop.

Review Meeting of '‘Agri-Consortia Research
Platform on Water' Project of ICAR

Dr.S.K. Chaudhari, ADG (S&WM), NRM,
ICAR and Dr. S.K. Ambast, Director,
ICAR-IIWM reviewed the progress and
achievements of eight major themes
under 'Agri-Consortia Research
Platform on Water' project of ICAR
during 2018-19 on December 7, 2018
at ICAR-IIWM, Bhubaneswar. The Pls
and CCPIs of all the research projects
X £ from twenty five different Institutes/
> - . = a” Universities presented their technical
i 4 i and financial progress of the projects
¥

oy ’ “é ‘ﬁ?: during first six months of FY 2018-
2019 during this meeting. Dr.
Chaudhari expressed satisfaction on performance of these projects and emphasized the need for further
strengthening the research methodology with data recording and analysis to come up with new scientific
information, protocols and guidelines in the field of agricultural water management. Dr. Ambast stressed on
the better ways of presentation of the results and documentation of the information generated under
different themes of the project. Dr. P. Panigrahi, Senior Scientist and Dy LCPC, CRP-Water coordinated this

review meeting.
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HRD, Training and
Capacity Building

Participation in trainings (Category-wise)

62

Official &
Designation

Subject

Training on

Organization

Period

Dr.. SK Jena, ERDAS/IMAGINE Intergraph, Kolkata at April 11-
Principal . ICAR-IIWM,
- Professional -2016 13,2018
Scientist Bhubaneswar
software
Dr. S.K. Jena, Training on ESRI ARC ESRI India, Kolkata at April 18-
Principal GIS DESKTOP 10.5.1 ICAR-ITWM, 28 2018
Scientist software Bhubaneswar ’
Hospitality ICAR-NAARM, April 20-
M 5.C. Das, LDC Management Hyderabad 25,2018
International Training
Program on DSSAT-4.7
Version with a theme
Dr. PS. “Assessing Crop
Brahmanand, Production, Nutrient University of Georgia, May 14-
Principal Management, Climatic USA 19,2018
Scientist Risk and
Environmental
Sustainability with
Simulation Models'
Dr. S.K. Rautaray,
Principal .
Scientist I\D/Iglil‘;n r];liﬁe(fh‘ri_ ICAR-NAARM, June 4-15,
Dr. M.K. Sinha, p p Hyderabad 2018
. RMP program)
Principal
Scientist
MTC on 'Soil and Water
Conservation August
SD:ie(:;tPi.s‘ierma’ Technologies for IGKYV, Raipur 24-31,
Ensuring Water 2018
Availability to Farmers'
September
Mr. A. Parida, ST Farm Management ICAR-IIFSR, Modipuram | 14-20,
2018
Dr.. AK Nayak, Adva.nces 1n.Wep and ICAR-NAARM, October 5-
Principal Mobile Application
. Hyderabad 10,2018
Scientist Development
. . . . October
Dr. S. Mohanty, International Training Egyptian International 17 -
Principal Program on 'Soil and Centre for Agriculture
N . . December
Scientist Water Management (EICA), Cairo 15 2018
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Dr. R. Sethi, Principal
Scientist

Aquifer-based Participatory
Groundwater Management

National Institute of
Agricultural Extension
Management (MANAGE),
Hyderabad

November 12-
16,2018

Dr. M. Raychoudhuri,
Principal Scientist

(a pre-RMP program)

MDP on Leadership Development

ICAR-NAARM, Hyderabad

December 18-27,
2018

Mr. L. Singh Tiyu, STA

Automobile Maintenance; Road
Safety & Behavioral Skill

ICAR-CIAE, Bhopal

January 16-22,
2019

Mr. S.K. Singh, AO
Mr. V.K. Sahoo, FAO

Sensitization Workshop of E-
Office

ICAR-IASRI New Delhi

January 23-24,
2019

Dr. M. Das, Principal

Geospatial Analysis using QGIS

ICAR-NAARM, Hyderabad

February 1-6,

Scientist and R 2019
Training organized by ICAR-IITWM
Subject Place Period Participants
Summer training program f.or M. Tech. students of CAET, ICAR-ITWM, May 16-June 16,
OUAT, Bhubaneswar on various aspects of water 3
Bhubaneswar 2018
management
Summer training program for M. Tech. student of
: . . . . ICAR-ITWM,
Junagarh Agriculture University, Gujarat on various July 5-30, 2018 1
Bhubaneswar
aspects of water management
July 23-28,2018
August 6-11, 2018
125
August 27-
Watershed Management and Land Use Planning ICAR-ITWM, September 1,
Bhubaneswar
2018
September 10-15,
2018
September 22-29,
2018
Stakeholders' workshop on State Irrigation Plan of Odisha | ICAR-IIWM,
under PMKSY Bhubaneswar October1,2018 17
On-farm Water Management Technologies for Improving | ICAR-IIWM, January 21-24, 41
Water Productivity Bhubaneswar 2019
Stakeholders' workshop on State Irrigation Plan of Odisha | ICAR-IIWM,
under PMKSY Bhubaneswar ElbnETy S AL =
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Farmers' training programs organized by ICAR-IITWM

irrigation command'

Site, Maharashtra

Subject Place Period Participants

Field dlagn951s of crop and watfer management problems | Moulijor village, May 2-3, 2018 100

and suggestions under STC project Sundergarh

Awareness camp and Training program on 'Kitchen| Birjaberna village, September 25-26, 60

gardening, aquaculture and kharifcrop advisory'. Sundargarh 2018
Khuntapingu,

. .. . . Malarpada and October 23-25,

Farmer's training program under Farmer's FIRST project Jamuda villages, | 2018 394
Keonjhar

Farmer's Fair cum Farmers-Scientists Interaction Meet izt il November 9, 2018 200
Dhenkanal
Durgapur village,

Celebration of 'World Soil Day' Chhatabar GP, December 5, 2018 75
Khurda

, . .. . . . | December 14,

Farmer's Fair cuam Farmers-Scientists Interaction Meet Alisha village, Puri 2018 250

Farmer's training program cum demonstration on 'System Malarpada village

of Rice Intensification (SRI) method of rice cultivation’ b 8& January 11, 2019 30

' : Keonjhar
under Farmer's FIRST project
. . . . . ... | Sina Medium
Kisan Mela for 'Enhancing economic water productivity in il P ast | Melbmnesy 14, 2009 100
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Farmers/Students-Experts Interaction-cum-Exposure Visit Programs

Farmers/ Students from Date Participants

Sutahata Block, Purba Midnapur, West Bengal April 4, 2018 45
KIIT Rural Management, Bhubaneswar July 11, 2018 -

Purba Midnapur, West Bengal July 16, 2018 40
Egra Block II, Purba Midnapur, West Bengal July 25, 2018 30
College of Forestry, OUAT, Bhubaneswar November 13,2018 44
CAU, Tura, Meghalaya December 21, 2018 40
Srikulam District, AP January 28,2019 25
Jharkhand Agriculture and Management Institute, Ranchi February 2, 2019 51
Agro Polytechnic Centre (OUAT), Bhadrak February 19, 2019 19
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HRD Fund Allocation and Utilization during 2018-2019

Figures in lakhs

Budget Head Budget (RE) Expenditure % Utilization
H.R.D. 2.68 2.62 97.6
Exhibitions

Institute'sachievements were displayed/ showcased in the following exhibitions held in differentlocations:

Events Place Date / Period
Foundation Day Celebration of ICAR - NRRI, Cuttack ICAR-NRRI, Cuttack April 23,2018
9" Krishi Fair Shree Shrikhetra Soochana, Puri | June 3-7,2018

International Science Festival 2018, jointly organized
by Institute of life Science (ILS), Bhubaneswar and | ILS Campus, Bhubaneswar September 22-23, 2018
ICMR-RMRC, Bhubaneswar

State-level Exhibition (Krushi Odisha 2019) Barmuda, Bhubaneswar January 15-19, 2019
Exhibition organized by ICAR-IISWC, Dehradun and

IASWC, Dehradun Sunabeda, Koraput February 6-8, 2019
Exhibition ICAR-CIFA, Bhubaneswar February 18-19, 2019
State-level Kisan Mela ICAR-NRRI, Cuttack February 26, 2019

Prof. Ganeshi Lal, Governor, Odisha visited exhibition stall of ICAR-IITWM
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Women
Empowerment

Mahila Kisan Divas Celebrated

ICAR-IIWM organized 'Mahila Kisan Diwas' at Research Farm, Deras,
Mendhasal on October 15, 2018. Sixty five woman farmers from Durgapu,
Jamujhari, Giringaput, Haridamada and Jamujhari villages participated in
the interaction meeting between scientists and farmers. They were informed
about the importance of
agriculture, women-friendly
and water saving technologies.
Interaction meeting was
followed by field visit and they
were exposed to various
technologies, viz., micro-
irrigation, land modification
for storing excess rainwater,
growing papaya at the
embankment of rainwater
harvesting structure etc. Dr. M.
Das and Dr. P.K. Panda, Interaction with women farmers
Principal Scientists at research farm
coordinated the program.

International Women's Day Celebrated

An interaction meeting was organized to celebrate International Women's
Day on March 8,2019 at ICAR-IIWM Research Farm, Deras, Mendhasal. Forty
three women farmers from five MGMG selected villages viz., Giringaput,
Durgapur, Chhatabar, Haridamada and Jamujhari participated in the
meeting. Scientists from ICAR-
IIWM discussed on issues like,
importance of women in
agriculture especially in
agricultural water
management, various water
management technologies,
promoting entrepreneurship
ability of women's and rearing
of farm animals with proper
mediation and supplements
etc. Dr. PK. Panda, Dr. R. Dubey

) ) i Interaction with farm women during
and Dr. D. Sethi organized this International Women's Day

meeting.
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Training Programme
Organized

A women farmers' training was organized
on September 25, 2018 at Birjaberna
village, Sundargarh district for
encouraging backyard cultivation using
pipe based irrigation system. Sixty tribal
women farmers attended this training
program. Dr. R. K. Panda organized this
program.

Farmer's Training under Farmer's
FIRST Project

Three one-day farmer-training programs on 'Water
Resource Management and Agricultural Diversification for
Enhancing Water Productivity and Ensuring Livelihood of
Farmers' were organized under Farmer's FIRST Project at
Khuntapingu, Malarpada and Jamuda villages (Dist.
Keonjhar) on October 23, 24 and 25, 2018, respectively. A
total of 394 farmers including women farmers actively
participated in the training programs. One women farmer
Mrs. Mina Mahanta of village Khuntapingu was awarded
the 'best farmer' award for her innovative role in using and
popularizing sprinker irrigation in vegetable cultivation.

Smt. Meena Mohanta, Khuntapingu village, Keonjhar, receiving Award from Hon'ble
Union Minister of Agriculture and Farmer Welfare on February 26, 2019
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Participations

Conferences, Meetings, Workshops, Symposia,

Deputations

Official

Name of the Conference / meeting

/ workshop / symposium /
Seminar

Workshop on 'Enhancing
Economic Water Productivity in

Organized by

AICRP-IWM,

ANNUAL REPORT 2018-19

Period

Dr.R.K.Panda Irrigation Canal Commands' Rahuri, 9A2p 51118
under ICAR-IWMI Collaborative Maharashtra ’
Project at Pune, Maharashtra
nd .
Dr. K.G. Mandal 72 Foundation Day Lecture o | ycAR NRRI, | April
Dr. A.K. Thakur owards Bniancement of water Cuttack  |23,2018
Use Efficiency in Rice
. . ICAR-IIWM, May
Dr. PS. Brahmanand | Pre-project Meeting on IBFI Bhubaneswar | 7, 2018
, IWMI, New
All Scientists of xgi{:};{(ga(t): d I\I/{[{asrll{zg?lr:’iréts(;fn d Delhi & ICAR- May
ICAR-ITWM . [IWM, 8,2018
Droughts
Bhubaneswar
Brainstorming Workshop on 'Way
All Scientists of ior‘."’aqs forl ‘;‘pp}ilcaltlofl o ICAR-IIWM, | May
ICAR-IIWM gricuitural fecinologles in Bhubaneswar | 12,2018
Developing Aspirational Districts
of Odisha'
Workshop on 'Advances in Centre for the Tiiiis
Dr. S. Raychaudhuri Environmental Protection and Environment, 12018
Sustainability (AEPS-2018)" IIT, Guwahati ’
National
Dr. G. Kar 25" General Body Meeting and Academy of June
T Foundation Program Agricultural [4-5,2018
Sciences, New
. . AICRP on IWM | June
Dr. P. Nanda g‘:r’;’l;al Workshop at BSKVV and BSKVV | 12-13,
P Dapoli 2018
DrRK.Panda Odisha Vikash Conclave 2018 on ICAR-IITWM, June
B River Ecology Bhubaneswar | 14, 2018
ICAR-CIFR],
gll: &Kkzarclﬁ:u dhuri 24" Meeting of the Regional ICAR-CIFA & June
P | Committee II of ICAR OUAT,  |22,2018
Dr. S. Raychaudhuri
Bhubaneswar
ICAR-IWMI Steering Committee NASC Complex, | June
Dr. PS. Brahmanand - (g New Delhi |25,2018
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Dr: RK. Mohant National Workshop on '‘Aqua One Centre: An ICT Enabled | NFDB and ICAR- July
B y Aquaculture Support Service' CIFA, Bhubaneswar| 3,2018
. . . . . . NRM division, ICAR, July
Dr. P.S. Brahmanand | Divisional Review Meeting of Foreign Aided Projects New Delhi 4,2018
Directorate of
'State Level Executive Committee' Meeting for PKVY Agriculture and July
Dr. S.K. Rautaray e . .
(Paramparagat Krishi Vikas Yojana) Food Production, | 16,2018
Odisha
DST sponsored National Workshop on ‘Application of
Dr. D.K.Pand Spatial Data Infrastructure for Irrigation Management' ICAR-IARI, New July
bR Fanda under US-India 21" Century Knowledge Initiative Grant Delhi 25-27,2018
Program with the University of Nebraska, Lincoln
Directorate of
Dr. S. Ravchaudhuri State Level Executive Committee Meeting on Soil Health F?)%I;ilcl;lr}(t)léfc;r:rll July
-2 Ray! Card and Soil Health Management Scheme under NMSA . ! 27,2018
Govt of Odisha,
Bhubaneswar
Dr.S. Mohanty National Workshop on ‘Artificial Intelligence in . July
Dr.D.K.Panda Agriculture: Status and Prospects’ ICAR, New Delhi 30-31, 2018
. , L ESRI, India at August 3,
Dr. S.K. Jena Seminar on 'Geo-vision Bhubaneswar 2018
Workshop cum Review Meeting on Agri-CRP on Water CSSRI, Reglopal August
Dr.R.K.Panda Research Station,
(Theme-2) 13,2018
Lucknow
Dr. R.R. Sethi .
Mr. N. Manikandan | Audit Review Meeting of IS0 9001:2015 TUVIndiaPvt. | August
Limited, Kolkata 24,2018
Mr. P. Deb Roy
Dr. A. Mishra e . , o , [IWM, August
Dr. M. Das Odisha Vikas Conclave' on the Theme 'River Ecology Bhubaneswar 25,2018
ICAR- National
Workshop on 'Precision Agriculture in India- Way Agricultural August
RRICGa i andal Forward' Science Fund 27,2018
(NASF), New Delhi
Dr. A. Mishra
Dr. M. Das SAARC Regional Exper't Consultation on Worpen S ICAR-CIWA, September
Dr. RK. Panda Empowerment for Agriculture Development in South Bhubaneswar 5 2018
Dr. M. Raychaudhuri | Asia: Enabling Policies’ ’
Dr. R.R. Sethi
Meeting on 'GIS Planning for Efficient Utilization of NITI AYOG, September
Dr. P.S. Brahmanand . . . . S Government of
Resources in Agricultural Sector in Aspirational Districts . . 10,2018
India, New Delhi
Workshop on 'Preparation of Manual and Strategy ICAR-IIFSR, September
Dr. PS. Brahmanand Document on Crop Plan' Modipuram 18,2018
Hexagon
Dr. S.K. Jena Geospatial, September
L Seminar on 'The 5" Dimension- Smart Digital Reality' Intergraph SG & P
Dr. A.K. Nayak . 28,2018
India Pvt. Ltd. at
Bhubaneswar
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Dr. S. Roy 12" National Symposium of ISCAR on 'Coastal ISCAR, Canning | September
Chowdhury Agriculture: Boosting Production Potential under Town and 28-0October
Dr. G. Kar Stressed Environment' DVSSKKYV, Dapoli 1,2018
American Society
for Agricultural and
Biological
Dr.RK.Panda Global Water Security Conference for Agriculture and Engineers (ASABE)| October
T Natural Resources' and Indian Society | 3-6,2018
of Agricultural
Engineers (ISAE) at
Hyderabad
— National Workshop on 'Sustainability of Indian ICAR- ITWM,
All Scientists of Agriculture: Natural Resource Perspective with Special Bhubaneswar and | - October
ICAR-IIWM gricufture: fatura P p ICAR-NIAP, New | 11,2018
Reference to Water .
Delhi
th . . . e October
Dr. A.K. Thakur 5" International Rice Congress at Singapore IRRI, Philippines
15-17,2018
Dr. AK. Thakur Workshop on '"To Enhance Cooperation and Sharing I,Jrrélc‘;]e;(s)igy of October
e Among SRI National Networks and Stakeholders in Asia’ _gy, 18-19, 2018
Malaysia
Dr. RK. Panda Workshop on Pl‘lOI‘ltl.le’lg Sma.rt Agrlculture. IMAGE, October
Interventions for Scaling-up Climate Smart Village
Dr. G. Kar . e Bhubaneswar 23,2018
Approach in Odisha
21" Biennial Symposium of Indian Society of Agronomy Indian Society of
. . , October
Dr. S.K. Rautaray on 'Doubling Farmers Income through Agronomic Agronomy and 24-26. 2018
Interventions under Changing Scenario’ MPUAT, Udaipur ’
: th . s . October
Dr. A. Mishra 60" Foundation Day of 'Odisha Krushak Samaj IEI, Bhubaneswar 25 2018
Dr. 0.P.Verma Nagar Rajbhasha Karyanvayan Samiti, Bhubaneswar Ki IIT Bhubaneswar November
Mr. K.K.Sharma 63" Ardhvarshik Baithak ’ 9,2018
Directorate of
Dr. SK. Rautara State Level Pre-seasonal Orientation Workshop-cum- Agriculture and | November
T y Rabi Campaign 2018 Food Production, |14-16, 2018
Odisha
. 26" Annual Conference of AERA on 'Agriculture and ICAR- National November
Dr. M.K. Sinha . \ Dairy Research
Sustainable Development Goals . 15-17,2018
Institute, Karnal
Dr. SK. Jena IMC Meeting at ICAR- RCER, Patna ICAR-RCER, Patna l\ll‘gvezrgtl’gr
. . . November
Dr.D.K. Panda [IT-Delhi and ICAR Joint Workshop [IT-Delhi 22 2018

"
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Dr. A. Mishra
Dr. M. Das
Dr. S. Roy
Chowdhury
Dr. RK. Panda
Dr. S.K. Rautaray National Conference on 'Revisiting Agricultural Research ARSSF & ICAR-
o : . November
Dr.S.K.Jena and Monitoring System for Developing Innovations: To CIWA, 24-25 2018
Dr. M. Raychaudhuri | Meet the Newer Challenges' Bhubaneswar ’
Dr. S. Raychaudhuri
Dr.R.K. Mohanty
Dr. P.S. Brahmanand
Dr. 0.P.Verma
Mr. P. Deb Roy
Anand Agricultural
Dr. M. Das University, Anand November
Dr. M. Raychaudhuri | 83" Annual Convention of Indian Society of Soil Science  |and Indian Society
. e 27-30,2018
Dr. S. Raychaudhuri of Soil Science, New
Delhi
Review Workshop of the DST Funded Project on 'Revival . November
Dr: SK.Jena of Village Ponds Through Scientific Interventions' LAGICLIELE 28-29,2018
Policy Dialogue on Odisha Start Ups : Agriculture on . Pravashi .O.dla
, . : Vikash Samiti, New| December
Dr. PK. Panda Doubling of Farm Income by 2022 through Agricultural .
e Delhi & OUAT, 2,2018
Startups and Agri-skilling
Bhubaneswar
rd . .
3™ National Workshop of Officer In-charge, Data ICAR-IASRL New | December
Dr.D.K. Panda Management ICAR Research Data Repository for .
e Delhi 4-5,2018
Knowledge Management Initiative
Directorate of
. . Agriculture and | December
Dr. S.K. Rautaray State-level Celebration of World Soil Day Food Production, 5,2018
Odisha
All Scientists of . . . , ICAR-IITWM, December
ICAR-ITWM Review Meeting of the 'Agri-CRP on Water Bhubaneswar 7 2018
'Stak.eholder Meeting of NAIP-sponsored Sub-project on ICAR-CIRCOT, December
Dr. P.S. Brahmanand | 'Design and Development of Rubber Dams for :
, Mumbai 14,2017
Watersheds
National Symposium on 'Integrated Development of D
. . . . Development December
Dr. G. Kar Mines and Mineral Based Industries with Waste .
, Foundation, 14-15, 2018
Management
Bhubaneswar
Inception workshop on 'Green Climate Fund-
: o Government of
. Groundwater Recharge and Solar Micro-irrigation to . December
Dr. R.R. Sethi . . . Odisha,
Ensure Food Security and Enhance Resilience in Bhubaneswar 18,2018
Vulnerable Tribal Areas of Odisha'
Dr. P.S. Brahmanand | Insurance Payout Ceremony of IBFI Project ICAR-RCER, Patna ])Ze;cezrgl;(;r
DST, Gol at SoA December
Dr. M. Das 26" National Children Science Congress University,
26-31,2018
Bhubaneswar
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Dr. S.K. Jena Review Meeting of the 'Agri-CRP on Water" ICAR, New Delhi DZ%cezn(q)tl)gr
Dr. M. Das . .
Dr. M. Raychaudhuri The Igg;:jlgr;eSscslence January
. th . . th
Dr. S. Raychaudhuri 106" Indian Science Congress (106" ISC) at Jalandhar Association (ISCA),| 3-7, 2019
Dr. K.G. Mandal Kolkat
Dr. M.K. Sinha orata
INCSW, Central
Dr. S.K. Ambast 9" International Micro-Irrigation Conference (9IMIC) on Water Commission January
Dr. K.G. Mandal 'Micro Irrigation in Modern Agriculture’ at Aurangabad (EEHL Wit L) 16-18, 2019
T & GR, Govt. of India, !
New Delhi
s . . . . . NRM division, ICAR, January
Dr. P.S. Brahmanand | Divisional Review Meeting of Foreign-aided Projects New Delhi 24,2019
rd . o
53 Ann.ual Con'vent.lon of ISAE and Intgrnatlonal N ISAE at BHU, e
Dr. S.K. Jena Symposium on 'Engineering Technologies for Precision .
. . , Varanasi 28-30,2019
and Climate Smart Agriculture
Workshop on 'Policy Dialogue on Environment and January
Dr:. G. Kar Climate Change' Bhubaneswar 1,4 34 2019
National Agricultural e
Dr. S. Raychaudhuri | 5" Annual Review Meeting of NASF Projects Science Fund, Y
.| 30,2019
ICAR, New Delhi
International Symposium on 'Entrepreneurship: A Need Ces .Haryana February
Mr. P. Deb Roy : : . Agricultural
of Sustainable Agriculture . . . 2-3,2019
University,Hisar
gt DI EnT7 Awareness Raising Program under National Hydrology CGWB, February
DI Project Bhubaneswar 6,2018
Dr.R.R. Sethi ) ’
Dr. RK. Panda Indian Association
Dr. P, Nanda of Soil and Water
Dr. K.G. Mandal Conference on 'Farmers First for Conserving Soil and Conservationists & February
Dr. RK. Mohanty Water Resources in Eastern Region (FFCSWR-2019)' 6-8,2019
ICAR-IISWC, RRS,
Dr. Fl.K. Dash Koraput, Odisha
Dr. PK. Panda pub,
All Scientists of Interactive Workshop on 'Roadmap to Sustainable Water ICAR-IIWM, February
ICAR-ITWM Management: Future Pathways' Bhubaneswar 9,2019
ICAR Research
.| 'National Agri.-Business Entrepreneurship Conclave Complex for NEH | February
Dr. M. Raychaudhuri | ) ppcoo1g): region, Umiam, | 9-11, 2019
Meghalaya
Dr. P. Panigrahi International Symposium on ‘Advances in Association O.f
. o Agrometeorologists, February
Dr.S. Pradhan Agrometeorology for Managing Climatic Risks of
. , IMD, ICAR-IARI |11-13, 2019
Mr. N. Manikandan Farmers
and JNU
Dr. S.X. Jena 13" International Conference on 'Development of Dry IWII\SIA'E_OCIZ?&)IO at February
T Lands: Converting Dry Land Areas from Gray into Green' Jodhpur ’ 11-14,2019
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National Rainfed

Dr. AK. Thakur Nat%onal Convention 2019: Revitalizing Rainfed e February
Agriculture . 14-15, 2019
New Delhi
National Workshop on '‘Aquaculture as a Livelihood ICAR-CIFA, February
Dr. RK.Mohanty Option for Tribal Farmers of India’ Bhubaneswar |18-19,2019
Dr. 0.P.Verma . .. . : .
Mr. SK. Singh Nagar Rajbhasha Karyanvayan Samiti, Bhubaneswar Ki Institute of Physics,| February
R 64" Ardhvarshik Baithak Bhubaneswar 19,2019
Mr. K.K. Sharma
Dr. PK. Panda . . . | February
Dr. G. Kar XIV Agricultural Science Congress 2019 NAAS, New Delhi 20-23, 2019
. . . . . . .| February
Dr. 0.P.Verma Rashtriya Vaigyanik Rajbhasha Parisanvad (Symposia) ICAR-CIFE, Mumbai 25.26 2019
Workshop on 'Polluted River Stretches-Preparation of Centre for the Februar
Dr. S. Raychaudhuri | Action Plan (For North East States)' under National Environment, 11T, 25 201 g
Hydrology Project (NHP) Guwahati ’
R . ICAR-NRRI, February
Dr. SK.Jena Farmers' Fair Meeting Cuttack 26,2019
Wageningen
Dr. AK. Thakur Seminar on 'The Ecology and Management of Sustainable University & March
T and Climate-smart Rice Systems' Research, The 5,2019
Netherlands
Dr. D.K. Panda User's Training Workshop on 'Geospatial Applications in ICAR-NBSSLUP, March
T Data Enrichment of ICAR KRISHI Geoportal’ Nagpur 7-8,2019
. . . . March
Dr. R.R. Sethi State-level Convention of the International Women's Day | ILS, Bhubaneswar 8 2019
Dr.D.K. Panda Interaction-meeting of ICAR Scientists/Experts and ICAR, Krishi March
B Artificial Intelligence Team of NITI Aayog Bhavan, New Delhi| 11,2019
Dr. LK Dash State-level Interaction for Agricultural Extension IMAGE, March
R Activities Bhubaneswar 14,2019
Dr. S.K. Ambast .
Dr. S.K. Rautaray 60" Annual Technical Session of The Institution of Tg faislégril:;la March
Dr. K.G. Mandal Engineers (India), Odisha State Centre ’ 30,2019
Bhubaneswar
Dr. S. Mohanty
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Major Events
2018-19

Hon'ble Prime Minister's interaction with farmers through direct DD Kissan telecast on
June 20,2018

Dr. V.N. Sharda, Ex-member, Agricultural Scientists Recruitment Board (ASRB) & Dr. H.
Pathak, Director, ICAR-NRRI, Cuttack on the occasion of ICAR-IIWM's 31" Foundation
Day CelebrationonMay 12,2018
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Dr. K. Alagusundaram, Deputy Director General (Agricultural Engineering & Natural Resource Management), ICAR, New Delhi
visited ICAR-IIWM during workshop on 'Water Related Risks - Flood and Drought' on May 8, 2018

L

Farmers training at Parbatia, Dhenkanal on November 9, 2018
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) TRAINING PROGRAMME e
e Wafershed Managemegt and Land Use \
Planning for Enhanci r Productivity

and Fa

H'!

Dr. T. Mohapatra, Hon'ble Secretary, DARE, Gol and DG, ICAR visited ICAR-IIWM during training on 'Watershed Management
and Land Use Planning' held on September 22-29, 2018

Shri Chhabilendra Roul, Hon'ble Special Secretary, DARE & Secretary, ICAR visited ICAR-IIWM during workshop on 'Sustainability of
Indian Agriculture: Natural Resource Perspective with Special Reference to Water' on October 11,2018

7
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Presentation of State Irrigation Plan for Odisha in ICAR-IIWM celebrated 'Mahila Kisan Divas' on October 15,
stakeholders workshop on October 1, 2018 2018

Integrity Pledge by ICAR-IIWM Staff during Vigilance Celebration of World Soil Day on December 5,2018
Awareness Week (October 29-November 3, 2018)

VAT - YA Fel TAH T
(75 T 9 dogy < 08 T He )

ICAR-INDIAN 'NSTITUTE OF WATER MANAGEMENT

[ B [HD MMESms CRETIRE D PREANIATION

ICAR-IIWM conducted training program on 'On-farm water management technologies for improving water productivity'
during January 21-24, 2019
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ICAR-IIWM celebrated 'International Women's Day' on March 8, 2019
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Mera Gaon
Mera Gaurav

Six groups of scientists of ICAR-IIWM adopted thirty villages across seven blocks
spreading over five districts of Odisha under the 'Mera Gaon Mera Gaurav' program.
Farmers' have been given trainings /demonstrations for pest and disease control in
crops, soil collection method for its testing, water storage and use, in-situ rainwater
conservation technique, micro-irrigation, vermicomposting, importance of swachhata
along with creating general awareness and imparted need based training on various
aspects of farming. Linkages have been established with state government offices (seed
production, Organic farming, state agriculture and horticulture departments etc.), OUAT,
Bhubaneswar, KVKs, ICAR-CIFA, Bhubaneswar and other allied organizations.

Information on villages adopted under MGMG Program

Group Name of the villages Name of Block and Number of
ID 8 District farm families
Khalllban.d }.1a, N.uagaon, Block-Dhenkanal Sadar
Group A | Sadeiberini, Gajamara, - 631
. District- Dhenkanal
Saptasajyapada
Group B g};i{;ili)sjs};;ltp: lﬁljfs;l ur, Eleicles Mysinie 439
p ’ pun, District-Khorda
Sarata
Sukala aisanyapara, Alisha, Block-Satyabadi and
Group C | Churali, Parimanoipur, Kanas 674
Sukalapara District-Puri
Group D (C}?r}ilitzb?;é ?{l;rl'%ggumr;da llgs o Snuleiiessen sl 755
p saput, ’ Jatni District-Khorda
Jammujhari
Group E Khadal, Irikundal, Hasimnagar, | Block-Tirtol 271
P Dhinkia, Bindhapada District- Jagatsinghpur
Madana, Naindipur,
Group F | Chandapalla, Patakura, Bl.ock'-Garadpur 820
District- Kendrapara
Jagannathpur

Information on general awareness created

Sl. No. Subject matter

i) | Irrigation scheduling for field crops

ii) | Kitchen gardening

iii) | Awareness towards harmful effects of Parthenium sp.

iv) | Benefit of line transplanting and fertilizer application in rice

v) | SRImethod of rice cultivation
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vi) | Package of practices of vegetable crops

vii) | Pestand disease control in rice and vegetable crops

viii) | Pond-based farming system

ix) | Swaccha Bharat Abhiyan, Soil health card, Awareness Gram Sabha

x) | Soil sample collection and water conservation techniques

xi) | Micro-irrigation

xii) | Rainwater conservation and rice-fish farming

xiii)

Demonstration-cum-training program on vermicomposting

xiv) | Integrated farming systems, pisciculture and poultry farming

Training and interaction meeting organized under adopted villages

Details of program

Training program on package of practices of summer crops

Place and Date

Patkura, Chandapalla and Naindipur

No. of

beneficiary

farmers

scheduling ofrice

August 29, 2018

like green gram, okra, watermelon, bitter gourd, brinjal, | villages, Kendrapara 10
pointed gourd, ridge gourd etc. April 28,2018
. . I Balipatna Block
Discussion on Paramparagat Krishi May 26, 2018 23
Awareness training program involving N GO on improved Madana village, Kendrapara
water management strategies for kharif season crop and 12
2 . May 30,2018
optimal cropping pattern
Discussion on package and practices of rice crop with }331 ;;c};?f;}?;u‘;ﬂlage' ioilock: 18
emphasis online transplanting May 30, 2018
Awareness oninsect pests, diseases and weeds of pumpkin | Bhakarsahi village
21
crop June 23,2018
Farmers'-scientists' interaction meeting on fresh water | Hasimnagar village 20
aquaculture cultivation techniques July 20, 2018
Interaction meeting on problems in of kharif crops | Madana, Jagannathpur, Patkura,
cultivation including rice crop; awareness towards | Chandapalla and Naindipur villages 10
harmful effects of Parthenium sp. July 25,2018
Farmer's-Scientist's interaction meet on kharif rice . . .
. ; . Alisha village, Puri
cultivation in water logged areas, poultry farming and 18
. July 25,2018
drinking water problem
e s . . Bhakarsahi village
Farmers'-scientists' interaction meeting August 24, 2018 40
Farmers'-scientists' interaction meeting on fertilizer | Khadala village 24
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Awareness program on conservation and management of

Gajamara village

rainwater and use of farm equipment in rice cultivation September 29, 2018 27
Management measures for control of pests and diseases of T vl
vegetable crops; sensitization about 'Swachhta Hi Sewa'to § P & 08
. September 29, 2018
school children
Gram sabha meeting; awareness on improved water | Madana, Jagannathpur, Patakura,
management practices; pests and diseases control | Chandapalla and Naindipur villages 30
managementin rabi crops November 2, 2018
Farmers'-scientists' interaction meeting on Kkitchen | Bindhapada village 11
gardening November 3, 2018
Farmer-Scientist interaction on rabi crop planning, SRI ‘Slﬁll):gzzjyapada and Sadeiberini 66
method, soil testing and pisciculture November 17, 2018
Farmer's-Scientist's interaction on cultivation of kharif . . .
. . Alishavillage, Puri
rice under waterlogged areas, poultry farming and 19
o December1,2018
problem of drinking water
Farmer's-Scientist's interaction cum training (Farmers
Fa.lr) on prqblems related to cultivation of crops ar.1d Alishavillage, Puri
climate-resilient water management practices in 200
December 14,2018
waterlogged areas; use of drum-seeder and development
of pond-based agroforestry system etc.
Swachhta activities; a cleanliness cum sanitation drive; .
. , . Chandpalla village
awareness campaign on 'Importance of swachhta in 11
. o December 19, 2018
keeping healthy society
Discussion on land preparation, seed sowing and seedling | Gajamara and Khalibandha villages 51
making processes for rabi vegetables December 22,2018
Farmers' interaction meet on integrated farming system,
soil management, fish culture, water management in rabi | Hasimnagar village 16
and summer crops, crop diversity and nutritional security, | February 2, 2019
and distribution of Amaranthus seeds
Demonstration-cum-training program on vermi- | Bhakarsahi village, Balipatana block 50

composting

February 15,2019

Scientist-Farmer interaction

Interaction with farmers regarding brinjal cultivation
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Swachha Bharat
Abhiyan

The Director and staff of ICAR-IIWM, Bhubaneswar participated actively in Swachh
Bharat Abhiyan and 43 number of cleanliness campaigns were conducted during 2018-
2019 atthe Institute main campus, public places, schools and villages. Under Digital India
campaign, ICAR-ERP system of all the staff of the Institute was updated and Government
e-Market (GeM) is being utilized for e-procurement. Other activities viz. clearance of E-
waste, pruning of shrubs and beautification of the Institute were also performed during
the period. Plantation of horticultural saplings was done in the main campus on June 29,
2018. Special awareness campaigns were organized on eradication of Parthenium weed
in MGMG villages of Garadpur block of Kendrapara district, Odisha. Some staff of [CAR-
[IWM participated in Swachhata activities at Pipli, Puri district and Dangmal, Kedrapara
district of Odisha.

The Director, ICAR-IIWM administered Swachhta Shapath to all the officers and officials
of the Institute on September 15,2018, October 2,2018 and December 16,2018 during
celebration of Swachhta Hi Sewa (September 15 - October 2, 2018) and Swachhta
Pakhwada (December 16-31, 2018). Swachhta awareness drive-cum-cleanliness was
conducted at Chandpalla village of Kendrapara district, Srimukundpur village of Puri
district and Koraput, Odisha. Swachhta awareness drive cum cleanliness was conducted
at Berjaberna tribal village of Sundargarh district of Odisha where farmers participated.
Some staff of ICAR-IIWM have participated in Swachhta activities at Bhubaneswar
railway station. Awareness talks on 'Conversion of agricultural waste to wealth' and
‘Application of bio-compost' were delivered to trainees of watershed management and
land use planning training held during September 22-27,2018. Similarly, awareness was
created among school children and teachers on eradication of Parthenium and
cleanliness of tube-wells under Swachha Bharat Abhiyan at Vivekananda Siksha Kendra,
Bhubaneswar. A quiz competition was also organized amongst the school children and
prizes were distributed to winners and participants. A lecture on 'Conversion of waste to
wealth under Swachha Bharat Abhiyan' was delivered by Dr. P.S. Brahmanand, Principal
Scientist & Nodal Officer.

Abrief accounton SwachhaBharat Abhiyan at ICAR-IIWM (April 1,2018-March,312019)

Number of Number of

Nature of Activities

Events Hours
1 | Digitization of Office Records/ e-office 03 03
2 Basic Maintenance 33 66
3 | Sanitation and SWM 03 03
4 | Cleaning and Beautification of Surrounding Areas 04 04

Vermi-composting / Composting of Bio-degradable

5 | Waste Management & Other Activities on Generate 03 03
of Wealth for Waste
Used Water for Agriculture/ Horticulture

6 L 03 03
Application

7 | Swachhta Awareness at Local Level 33 33
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8 | Swachhta Workshops 01 02

9 | Swachhta Pledge 04 01
10 | Display and Banner 05 =
11 | Foster Healthy Competition 02 02
12 | Involvement of Print and Electronic Media 03 -

Involving and with the Help of the Farmers, Farm women and

Village Youth in Their Adopted Villages (No. of Adopted Villages) 06 12

13

1368 (Combined Number on All Basic
Total Number of Staff Involved in the Activities Cleanliness Activities (43) with an
Average of 31.8 Persons per Activity)

FHURESESWAR
WILEEIE L e

Activities under Swachha Bharat Abhiyan at ICAR-IIWM, Bhubaneswar
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Krishi Kalyan
Abhiyan

ICAR-IIWM, Bhubaneswar played key-role in Krishi Kalyan Abhiyan of Government of
India, and six teams of scientists of the institute in collaboration with Krishi Vigyan
Kendra (KVK), Malkangiri; state agriculture, horticulture and animal husbandry
departments; and village Sarpanch organized six 2-days trainings covering twenty five
villages of Malkangiri district of Odisha.

ANNUAL REPORT 2018-19

Mini-kits of HYV seeds of pumpkin, okra, ridge gourd, cucumber and Amaranthus were
distributed to 1269 farm families. Scientists of ICAR-IIWM, Bhubaneswar also organized
awareness and sensitization campaign on improved agro-techniques, training to the
farmers for doubling farm income, 'Kisan Gosthis', cultivation practices of rice and non-
rice crop, aquaculture, soil fertility and health awareness, water saving technologies
along with drip and sprinkler irrigation etc. KVK staff distributed waste decomposer kits
while state agriculture and horticulture department distributed pulse (black gram) /
oilseed Kits (Sesame), groundnut, green gram seeds and mango planting materials to the
farmers, respectively.

Number of
Team Team members from Villages covered beneficiary Duration
ICAR-IIWM ges cov farm -
families
Drs. S. Roy Jharapali, Boilapari,
Chowdhury, S.K. Jena, | Nilimari, Podaghat June 19-20,

fEart PS. Brahmanand and | and Kumbharput 233 2018
AK. Nayak villages
Drs. A. Mishra, M. Das, | Tandabali, Jaduguda, June 21-24

Team 2 | PK. Panda and P. Bhaluguda and 208 ’

: 2018
Debroy Gangla villages
Drs. S. Raychaudhuri, | Jagannath Pali,

Team 3 R.K. Mohanty, A.K. Himansu Palli, 205 June 25-26,
Thakur and P. Pangam, Dhungiaput 2018
Panigrahi villages

Chimtapali,
Drs. S.K. Rautaray, P. . .

Team 4 | Nanda, H.K. Dash, S. Girkanpali, 200 e 282
Mohantv and D. Sethi Phulkankonda and 2018

ty ' Koikunda villages
Drs. M. Raychaudhuri, | Sindhabeda,
K.G. Mandal, R.R. Temurupali, July 1-2,

[Eais Sethi, S. Pradhan and | Bijapadar and Kianga 200 2018
N. Manikandan villages
Drs. R.K. Panda, G. Salimi, Eraganda, July 6-7

Team 6 | Kar, D.K. Panda and Tamanpalli and 223 y ol

. 2018
0.P. Verma Supulur villages
85




ICAR-INDIAN INSTITUTE OF WATER MANAGEMENT 2772222/ 4d!'!De/ /%

R ey
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Activities undertaken by ICAR-IIWM Scientists at Malkangiri, Odisha
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Personnel

Dr. Sunil Kumar Ambast, Director

SCIENTIFIC

ANNUAL REPORT 2018-19

Ason 31-03-2019

SL. No. Name Designation
1 Dr. Atmaram Mishra Principal Scientist
2 Dr. M. Das Principal Scientist
3 Dr. S. Roy Chowdhury Principal Scientist
4 Dr. P. Nanda Principal Scientist
5 Dr. R.K. Panda Principal Scientist
6 Dr. S.K. Rautaray Principal Scientist
7 Dr. G. Kar Principal Scientist
8 Dr. S.K. Jena Principal Scientist
9 Dr. M. Raychaudhuri Principal Scientist
10 Dr. S. Raychaudhuri Principal Scientist
11 Dr. R.K. Mohanty Principal Scientist
12 Dr. M. K. Sinha Principal Scientist
13 Dr. K.G. Mandal Principal Scientist
14 Dr. HK. Dash Principal Scientist
15 Dr. PK. Panda Principal Scientist
16 Dr. A.K. Thakur Principal Scientist
17 Dr. PS. Brahmanand Principal Scientist
18 Dr. S. Mohanty Principal Scientist
19 Dr. D.K. Panda Principal Scientist
20 Dr. Ranu Rani Sethi Principal Scientist
21 Dr. A.K. Nayak Principal Scientist
22 Dr. P. Panigrahi Senior Scientist
23 Dr. O.P. Verma Scientist
24 Dr. Sanatan Pradhan Scientist
25 Dr. Debabrata Sethi Scientist
26 Dr. Rachana Dubey Scientist
27 Mrs. Prativa Sahu* Scientist
28 Mr. N. Manikandan Scientist
29 Mr. Partha Deb Roy Scientist
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TECHNICAL ADMINISTRATION

Sl . .
. . . N D
13:) Name Designation No. ame esignation
: : 1 | Mr.SK. Singh Administrative Officer
1 | Mrs. Sunanda Naik Ass't. Chief Technical
Officer )
2 | Mr Vinod K. Sahoo Finance & Accounts
2 | Mr. Chhote Lal Senior Technical Officer Oliste
3 | Mr A Mallik Asst. Administrative
3 | Mr.R.C.Jena Technical Officer Officer
4 | Mrs. M. Padhi Private Secretary
4 | Mr. P.C. Singh Tiyu Technical Officer
5 | Mr. Trilochan Raut Personal Assistant
5 | Mr.S.K. Dash Technical Officer 6 | Mr]. Nayak e —,
6 | Mr. B.K. Acharya Technical Officer 7 | Mr.RK Dalai Assistant
8 | Mr. AK. Pradhan Upper Division Clerk
7 | Mr.S. Lenka Technical Officer
9 | Mr. N.K. Mallick Upper Division Clerk
Senior Technical
8 | Mr.P Barda Assistant 10 | Mr. C.R. Khuntia Lower Division Clerk
9 | Mr. AK. Binakar Senior Technical 11 | Mr. B.S. Upadhyaya” Lower Division Clerk
T Assistant (Driver)
: : 12 | Mr.S.C. Das Lower Division Clerk
10 | Mr L. Singh Tiyu Senior Technical
Assistant (Driver)
. . SUPPORTING
11 | Dr. Subodha Kumar Karna Technical Assistant _
(Lab)
. . 2l Name Designation
12 | Mr. Kamlesh Kumar Sharma Tthn.l Gl s No.
(Hindi Translator)
. . 1 | Mr Sanatan Das Skilled Support Staff
13 | Mr.Sunanda Kumar Sahoo "(I‘Eicbk;r;rcya)l Assistant
2 | Mr. B.N. Nayak Skilled Support Staff
14 | Mr. Sitesh Kumar Mohapatra M
(Farm) 3 | Mr.S.K. Panda Skilled Support Staff
15 | Mr. A. Parida Senior Technician 4 | Mr. B. Dutta Skilled Support Staff

*-on study leave
“-on deputation
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Joining,
Promotion,
Transfer

& Retirement

Dr. Subodha Kumar Karna and Mr. Kamlesh Kumar Sharma joined ICAR-IIWM on
October 29, 2018 (FN) as Technical Assistant (T-3) Laboratory Technician and Hindi
Translator, respectively.

Mr. Sunanda Kumar Sahoo, joined ICAR-IIWM as Technical Assistant (T-3) Library on
November9, 2018 (FN).

Mr. Sitesh Kumar Mohapatra, joined ICAR-IIWM as Technical Assistant (T-3) Farm on
January 23,2019 (FN).

Mr. Nilakantha Mallick, UDC (Level 4) promoted to UDC (Level 5), and Mr. Bhaskar Dutta,
SSS (Level 2) promoted to SSS (Level 3) under Modified Assured Career Progression
(MACP) scheme w.e.f. November 26,2016 and April 07,2018, respectively.

Mr. Abhijit Sarkar, Scientist (Soil Science) transferred to ICAR-IISS, Bhopal.

Dr. R.C. Srivastava, Principal Scientist of ICAR-IIWM superannuated from his ICAR service
onJune30,2018.
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Budget & Expenditure

90

2018-19

The Budget & Expenditure for the financial year 2018-19 in respect of

ICAR-IIWM, Bhubaneswar.

Income & Expenditure Account

(Figures in%)
A. Income Schedule  CurrentYear Previous Year
Income from Sales/Service 8 4659084 2113242
Grants in aid/subsidies 9 374033931 324954970
Fees/Subscriptions 10 0 0
Income from Investments 11 0 0
Income from Royalty, Publications 12 0 0
Interest earned 13 5591148 1885635
Other Income 14 2915209 580542
Prior Period Income 15 0 0
Total (A) 387199372 329534389

B. Expenditure

carried to corpus/Capital Fund

Establishment expenses 16 118178691 76806719
Research & Operational Expenses 17 14396809 9886069
Administrative expenses 18 18404753 9413123
Grants and subsidies 19 222535000 223610000
Miscellaneous expenses 20 1014452 1000673
Depreciation 5 14551021 14194611
Prior period expenditure 21 0

Total (B) 389080728 334911195
Balance being surplus/(Deficit) 1881356 5376806
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Balance Sheet

ANNUAL REPORT 2018-19

(Figures in%)

Corpus/Capital Fund & Liabilities Schedule  CurrentYear Previous Year
Capital Fund 1 125479873 133251414
Reserves 2 0 0
Earmarked/Endowment Fund 3 0 0
Current Liabilities & Provisions 4 62613505 47676586
Total 188093378 180928000

Fixed Assets 5 113875061 124466448
Investments - Earmarked/Endowment Funds 6 0 0
Current Assets, Loans & Advances 7 74218317 56461552
Total 188093378 180928000
Significant Accounting Policies 22
Contingent Liabilities & Notes to Accounts 23
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