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PREFACE

The ICAR-Central Institute of Agricultural Engineering (CIAE) in Bhopal,
India, has been a cornerstone of agricultural mechanization in the country
for the past 50 years. CIAE will be celebrating the Year 2025 as the Year of
Golden Jubilee. Established in 1976, CIAE has diligently pursued research
and development in various facets of agricultural engineering,
encompassing areas like tillage, sowing, harvesting, post-harvest
technologies, irrigation and drainage engineering and the integration of
renewable energy sources. This has led to the development of innovative
and efficient machinery, such as improved ploughs, seed drills, harvesters,
threshers, food processing machinery, processes, products, gadgets of
energy etc. significantly enhancing agricultural productivity and reducing labour-intensive tasks
for farmers in the country:.

Furthermore, CIAE has played a important role in disseminating these advancements through a
multifaceted approach. This includes conducting extensive training programs for farmers, farm
machinery operators, and entrepreneurs, establishing demonstration farms to showcase the
benefits of mechanization, and providing vital extension services through Krishi Vigyan Kendras.
These initiatives have empowered farmers with the knowledge and skills to effectively utilize
modern agricultural machinery,leading to increased adoption and improved farm incomes.

CIAE Bhopalis at the forefront of agricultural innovation, leveraging Al, ML, and drone technologies
to transform Indian farming. Through research, development, and capacity building, the institute is
creating solutions for automated farming, precision agriculture, and efficient resource
management. By developing precision machines for various agricultural tasks, designing AI/ML
powered systems for crop monitoring and management, and promoting these technologies among
farmers, CIAE Bhopal is significantly contributing to increased agricultural productivity, reduced
costs, and sustainable farming practices.

While ICAR-CIAE primarily focuses on mechanization in agriculture, its research and development
efforts indirectly contribute to natural farming. By developing energy-efficient machinery,
promoting renewable energy solutions, and focusing on post-harvest technologies, the institute
supports sustainable agricultural practices. Additionally, through training programs and
knowledge dissemination, ICAR-CIAE empowers farmers to adopt eco-friendly methods and
reduce theirreliance on chemical inputs.

Beyond research and technology transfer, CIAE has actively engaged in policy advocacy, influencing
government decisions on agricultural mechanization. This includes advocating for subsidies and
incentives to encourage the purchase of agricultural machinery, promoting the establishment of
custom hiring centers to make machinery accessible to small and marginal farmers, and fostering
skill development programs for farm machinery operators and technicians. By collaborating closely
with the agricultural machinery industry, CIAE has also played a pivotal role in improving the
quality of farm machinery, promoting the development of new technologies, and ensuring their
smooth commercialization.

Significant achievements were made by the scientists of the Institute in commercializing
technologies, publishing papers and being awarded from very prestigious institutions. ICAR-CIAE,
Bhopal is also emerging as a major study centre as well, the Institute has also been identified as the
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ICAR-IARI Study Hub Centre for undergraduate and postgraduate programmes. The Institute has
already started M.Tech. programme.

Compilation of this report would not have been possible without the able guidance of Hon'ble
Secretary, DARE and Director General, ICAR, Dr Himanshu Pathak; support of Dr. Shyam Narayan
Jha, Deputy Director General (Agricultural Engineering), ICAR; motivation from Dr. Krishna Pratap
Singh, Assistant Director General (Farm Engineering) and Dr Kairam Narsaiah, Assistant Director
General (Process Engineering), ICAR. Execution of all the research and development work
presented in this report can be credited to the constant administrative and financial support
received from the ICAR Headquarters and Institute. Salutations are also due for the staff of this
Institute of prominence for being dedicated and persistent with their efforts in the pursuit of the
agricultural mechanization of our great nation. The editorial team has done a commendable job in
compiling all the work done by the Institute into a form that is easy to comprehend by all the
stakeholders.Isincerely hope that this reportexcels in its purpose for which itis deemed to be so.

CR Mehta
Director
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PRIBR AR
IEUT Ud faer
. TRF I H TR ISP & AN & oTu Teh Carex Tnnferd AR fawmRid o1 1S &, fores! ered efdT 3R & gern
AT 0.72 §ICTR/TeT 3R 77.6 Ul 3|

. 2R G ST S BARA! 3 T8 Teh THTH B Havel YT H3 & o1t U Saex TaTferd arg-HeTadl T JarsfaaT
T WR A yd forar mar| 39 U TR-sagT gfie, T dictsn-Tarferd e fesata yumedt 3ik th aRd
TG 3R GATHUl oF & Y U G 3R §¢ 8 G- A T A g1 G B AISTs SAT-3AT SARTT B
T3 & foTe JHRIST (1-2 Hiex) B | 3@ ferd oTd wide (350 A WRAT, 43° @1on) 3R 1100 fPrf G @a 3
T ST H 74.55 UTARId GUR 31T 3R T YT H 7.56 UFA=Id Bt HHI 3118 | T0.45 §FIR/ETT Bt B &Hdl iR
78.63 U G&dT & W1, AT RIS 3R gafarur ygyur &1 ft gaaa axarg |

. Bf aneria uRada aR g e Twitder Bl e 3R gHeR U H Ue &1 1 U dad o 3fdHierd feeiadt & a1y
T Rra foran a8, fore wrge ARy wod srazadhdisii & SUR IR e ATgeIoT SN [ ar ST qdhdrg |

. HUN B HTTg b fo18 Uh TRA-gd THTH Te B & o1 S UHR & HUN REUR gTaRex &1 [abr fpar g |
HTITR AT B G&rdT & Y =T 3R &R J¢-UHR & HUN TR 1 93.15 UFA=Id 8 SR A &1 Y[ S U
IadTe 150 9 217 fhrarm/eerg|

. W I ST & 3R I B URN Al iR BeTs & Tarad & fod A fed Jeifed Wewid fasiid fear mare
o 1.4 MR B (AT S FATRY) SR UH ¢h B ANSTS & Ford 1.4 3R 2.0 Hex & g GHRNSA fpar s aswar g |

. HISHIDHCIR RICH & 1Y S AR SR a9 DI Thipd Hd gU, Waldd bl (ST ([TUHS) P
YR Y 4fHeh] & STl BT ST Hb THIHD ¥ J [SH1s- a1 71 o7 | S0 Ui s fSeiial] & U 31,
3{TTR-CTEY diegfees fETR, IR HieR 3R Fuerit &1 gfaens | Red = o & 3i2lid— R WR 200 YTA=Id F 31/
IR Gl BRI D1, ForT 1S AT Y6 U (WS 2) W U3L.¥ TTH (WS Q) I &1 | I8 TUh S Gadl § JUR
HRAT 8, AT IR &1 6 R 6, 3R Uiee! Tarer H I AeRU1 b SIRGH Bl HH BT |

o ATGRAT SR & fRTE S S HTd 1 G &idl BT Hed e = & T8 HUNT &1 el UR U & 376 faar TiaT | i
TSCIoM SUART BT TRi&01 foan . e gian TR (20 fhuT/gaeaR), =41 gRAT TU8d BRR & Weqd ¥ (4
THER/FIIR T T W LU THER/TITIR), 3R $H & AT T QY THER/TITIR B G W 33U TER/GIIR) | NDVI 3R
SPAD AT 37T ¥ U f&-1 Ul 3IR 3176 fa a6 ot fop T 7| aiRomdt 4 9aft SU=Ri & NDVI 3R SPAD AHI H ATet!
Sead Uefid fhu | H18 Heayul 3R -Te) a1 7T, 78 o1 8 fob Hure o 31 g w1 & fore S s g uRuRe
GREAIEERIREEIR]

. U WAIrd TSNS Tem Uul YA Yurelt fawmRia &t 718 § S THIeR & had! B ardfde T § ATgere gl BT
STHT T 8, ST ATSS IS HIF &1 UM e § SR WIR N Pl i T A AT g |

UHR BI RIS Joelt M g1 & W ez § garerd a8 RIS 3oTs U= TerTs 3R e Que findt a%) &
U HR Tehl § 3R 3 gR A Tannferd faan o werdi 8 1 ¥uo forft ufa sfarTar aret Haest H wice uterif 3 uar
Tl fob IURY g3 iRt o FRTS 1 garaT ¢.& U= SR diell a1 ¥, Ufard T ugn, SiR wHad aaneal § 0%.6
TfI=Ia THa & 1Y oY UfcrRId g&rar et |

. TH Gob qol &1 9g-Hud al- aTdl I Sl SIGal-ag e B A siel Wie! 3 Juford g, 78 fafie el & o Sugad
8, 0 U1 $.31.7.-%.%. 31 9. W-1erd 1ol 18R & T8 U Sfeaie & &0 | fassRid fasan 7 | &, Irareiie, 7 8ik
BTl T o FIU BTl Hurd fgt & fob T 70 wies ULTarun A ¢ U= e G b 11 0.0384 H 0.03¢\0 gEIR/HTT
TH B! emar UeRia @1 A90T B TERT8 0-bo A SR SfARTA °3.4-222.28 it a% Ul a8 47 7 U JHH &
e R Hdore HerH gHd fasa|
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. g 3R TadHT B TS GRAT SN & U U ¢aex-a1ferd aRd Iavd TwetiaeR fasmRid fasa mar o1, et 3=
TS CIo IUTNT G&fdT (TTg) B GUR BT 3R TATaRUITG YT B HH BT AT $9 YOTTelt H U Peex-SHIRd 98-
Ui SOIaRM o § ST aRa givaT 1 o5 &7 H Yo-300 B TERTE deb e 8, TSR NUE & Uf=Td do 96 ST 8 3R
IS TG B o1 gRan &1 JuaT 33-¥y Ua=rd B0 81 ST 8 | Wics TRI&0N 3 39! yqTa=iad &1 g &,
RIS IaRe TP 3 forg TRuR S TR fafdral 3 forg ues frwrach, $oret oiR feats; fadweu oot Ui a1 |

. Y it H oo &1 Mfafafy iR TG aReded fAdmR (MSD) SHRAHT &1 STdhaH - & T siftdan Wfess
FHa (MVC) I A9 & [T T TN Y s fawRid faan T o7 | YR S SRidd! AFaIRdd Sl &
IUINT B WD =0 I fEore fhu g, Teau & @S e 5 oM aTd St & [ THRY $eafer Ui 3R
CLEQR EARIES R

. UG- AR-THd Ni SERS HEH URIIRN I SIS IoM & $R1d 3R feHTe, Jare & i ue st amft &
FUH B HIAT | SARP 3 4 e 1 3afd & forw < ¢ Ufawrd dep Hi TuiaRur uelRid fahar 3k 39 a1 20 fiFe
TPH o UfAId & TUTARUT &b 1Y HIH G|

. 1 vfaed TRis IuEiid 9 & YR 3R 600 f&3f Aoy R R IR &1 ufesar &t fRufa & o o= & 4@
BTZSIOH T Bt SHTAHIH YT 2.47 e Ui fraomy ot | S92 1 g3 b BIe S ST &l Sg & e AR &
3R g & geolia e & [dhr & fog sma g

o FTORY HT- MR FAFIS 7 1.0 A/g B TTHA I, 48 Whkg BT Sl T 3R 495 W/kg Bt Ufed o7 &
IY-1Y IPY AfaeTT FRRRAT & 1Y 343.29 F/g &1 fafRry enfar uelRfa @11 fewy sard § i o1 & Soa 3 urd
AR BT 3= U T R HURYeR 3R Foll HSRUTIUHRUN & o Teh SRS Sid-Areft g |

. TP B B AN P TIGHT TR I 3BT Heayul &-ied YT gafT, ST b g &5 7§ 0.85918 m2/g (=) A
0.045257 m%/g (15 fie) % &1 YRS MRTae T WP § | T@H TR & Fhy S fgor 3R uga & S2nfia
FX T 3D TIRA Ui 1 Xifhd FR 8, ITehT o FaTaRon 3R et Softfafi srwram & forg gremft gura
RAREEIE

. IR Ui Uidaa e A IS TS Hud 0 o1 g 7 ufd Ui e Tear i iR 0e ) 5T &l dars ot
21 I8 U T b IR iR v eea & o faferur § 3iaR 38 ufa=ra ol

. T gaTs SgSUANT §-aTe BT SUANT HRab 1 T8 AT, TUTA T & 0.29 garear/der o, foraH 75.98 Ufa=rd géfdr
3R 2874.60/39TR B! AN Ut | JaTS & SR SFIHTA foorel &1 Wud 0.664 fHaiare (19 THe) R, S Hd 1518
Tqol/gacaR T

. Igad URS SR Teghfes tidtede Ufhar 4 & Y 3R Hebs & Y &I THIG TU I fhua-ig =T o ulkafdd &2
et g, S I S SUTGH o [0 U T3, SR SR AN U Bl g |

. gt firal (8 Sidfiua SR 12 Sdiemn 7 siftyesier ufsransit o dgaR et i3, Tohd) SR UifeiRivT o e aRuT U
ool SUHIET 1 X, 4 ST e B Fa SHoif SR I H 50 UfT=Id ¥ 31feres o1 anrer faa, SR 8 e 3R 12
Sita il o 45 Ufa=rd- 50 =T &1 anre fea|

. JOEH & Wd § IR Sl ¥ ge aTd A08% TR & WA I Soll &) Gud & Ieaa-1g HHT 313 | gfazgs &
TTITE & foTE, TR WAR & 1Y St 3AYE 340,34 MJ/ha U, STafds TRURS TR 108 TR & 1Y T8 30¥.34 MJ/ha
ofT, foraes TR 93,10\ Tfa=Td 3ol bl I g5 |

. BHBIE IAHN T I i Segesl & Uid & U H §gd UGS &, et SuanT aridaifre o dardt & fean
ST | B Id &1 o el LA ids, ST %63 U=Id T, FehTel U Segarst § Sgdh W3. U UT=Td g1 7T |

. fEeIRipTEs 4F & Y & BISSIdISIIc & SId fahUa & URUMHRERY fhUa & 3 Hel T R6.& mL/L o7 3AfIHTH

F TG IATE 3| TS ZIATZoIC & UITE U, 4 TR ¥R&.6 37 2¢3.8\0 THU/US BT Tl ot 1 3R BT gIoH ITe
3ol fp T T | 4T & Y& & TRrs -dietie & o1g o2 SaRSt I R fhT T fidhe Qy.9¢ Ui & Qe 3 3R
9R.&3 THOIBSI-Q F FaARIthd deg o 1Y HIee gre Ty |
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. 30 TW/MFE BT ST I VT8 TR 37K 3 & WIH-g-STHRT SI0Td 0R, .4 TH3 fbam-2 R A grsgiom Il €4 +
o R Ui G TR |

. ST fhUa Ufthdl § HUNI g8 gIaTsvic &I SUANT G sailel & .Q HId/HId adb Idmdd HR ITe I faar
ST |

- LiPF& 3T IUTRT B AT SATCTS 300 Teh! b foTd TRIEUT T 71T S Fewaet FRRT &1 aRIfd § SR H1a &1 3R
Tfehg BTe- SATTRA FoIeeS I foT Wog 3R 3¢3mAh/g U B § | T8 S=1idT & fob i sraramy & forfdmm oima (Li-
ion) §e TS & AU T & SATGA o1 3BT &g |

. U T Y RSN AR IR B & for, 3uo 3R Yo &t A Ta™ & drom™ R S & 4@ & yid SUaR
F IIY XA b L I SR Yo TR UFIRITI | 41 o Y D1 T H dg R ST Wfad i g |

. R eyl & o, ded vad aricieH SR Bad Sd A & T Aiegd & Thidhd HRe Tdh HRAH Afi-
3enfed fAofa gud= yonef fasfRa o1 18 o | ST el o Heg YRa & fafte wael & g far mar

. TE IR ITA B IUS P HITHATOR & feTT CNN-CBAM 3MTfdhe R TR SRS ATy 1Y af-1 Ared s 1Y, St
T3S T ST & 1Y U JUAT-H U Hee I ided SHOI] BT ST HRabs &4-¢o UTaRTd B1 e ddT Yol UIed Bl 5 |
P 3faRad, Wagd aufd Jadhics (NDVI) & ITY T 8 TR a1 Aisd (Ui daex A=) BT ST S
JUS B HTHATOR A SgeR Te=i fara, 5t Q w ifa=rd SeidhdT de Ugd 7|

«  PANI (GTeNEfAfer) Sl &1 SUTNT B Tdg TR & ATeqH J Pl TH YR (MP ¥o&) B T, Tg-TeHdT R
Gae-TRNedT & ST T | RN YR A afegufes gar Tt ardt o fafie wRi & o= & ¢:-1€ ufawa o
e TR

. 0% W &F B RiwTs & foru I et Riwms wormedt &1 v Welersy A Rid fovar mar Ut ¢ & ufawid teeudi &
1Y 0 FEf 1 RS TTERTS 1 AN &R H AT Qo U T & |

. TSI g Ui A3l & HISH & &0 H UGN A B dgd YU & aifdh I8 AeTER & ford Ueh derd Wi Aid &
FUH BTH B Ihdl g | I g, Thieliaa 3R e o1 wR fafame dareit 3 == urn man, o <wifdr g i ora
ASEl P HIoH o STANT & ey PRI R |

. AT, T 4T WRUAAR] & BRI IUS B1 g1 B! HH HRT § 3R AG3rd T &1 T8-94 Ufehan o1 w1
BT 5 | ISR WRUIAR! T UdT T Foball 8, FAUiT & TehaT 8, AfdTie % Tl g, fosa1a & Fuiffd s awdrg iR
MR BT BT IHdT b Y YSUT B FhaT g |

. YA P Y B A, Rt iR Jeges Fepsur S sheifiie U § Hega SdTe) § Sea i &Hdl| 98 HiY
AN B YHT EY A YeadH NI IATG! H 964 odl &, SIS Uee FITadl T FHIHH 1 § R FafarRuig
IBEGIEICHEIGI]

. R eRfthereH Ried o Trdd & Wi & SRBGIA A SRIGH A & a8 e 01 § He@qul YUR &1 Hbd faT|
HHV B TTHRT R3-33 TR SR a2 g3 |

. U HedSfde dd I WY 1 Iare e Rid W Ruaex & A 3 fwrfed far mar | Ruge § srer &1 fewrs
TS FIY0T & J1eH A oI W UeT - § A G Pal g |

. B Hari & Riugs Bis ey el AR s Ryd fhar g, st 0.« Tl 3afdes Hiex gRT G=nferd 8 1 39! AR
& Q¢ &R TP T Uf HeT § SR U G&fdT /R, 38 UTaIRId § | SHb! TR Yo,000 ST §, AU SHE! URETeH alTd
(R 20 FUY U TeT g, oI 219.¢ TFT 318 IaTE 3R U, &3 T 31f AU T gl & |

. CTER Y TE dTe ged! HaTg gTaweR di 28 frdidre fasTelt Bt IRl 3R 0.16 FaCTR/EeT B &l & 1Y
faefra forar man g1 39 750 firedt -2t gfae, feTR &1 HaaR 3R T8 < MAd & | ST 97 Uf=Id GaTs, 94
=T S1-e T, 70 UT=Td ThTS G&idT T Blalt § 3R UNaTa anTd 1100 $U3/EeTg |
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. Taftr Ry geieA it o1 ST vas g B SH-3neTRd Ud 3R 91¢ & I d MBI S hTa o1 Hedid fobar
TR 2.0-3.0 He/Ad s 3R 2-3 Hiex FaTs R Taferd S19 7 81-92 UiId BIey Hg-R g1 3R 70-86 Ui
STeelth WRUTAR 0T e, S fo udies TR & SRR &, S 7gH §¢ iR SgR W Uewuarg |

- 5-DOFSIfed ATH &1 fAIeaT arel Fesht giywier & forg aifeds el Awfren, forad drefeim o1 v fem ma g,
S 0.7 fel/eier 3 BRaS T W 99.68 Ufa=Td TSTS G&fdl, 4.05 Ta=Id WefeT &ifd ik 91 ufo=rd Te-Hifsar
3G BRI o | T8 Ren Iahd fHAfeRT BT IUTNT IR Tld WS W AT Bl § 3R STBT
Glemr Rigeics Rufadl & dgd fsarmar |

. TP, R swa & e ASA widh (RA)-Fafa dteamies telideR faw R fasar mar 8 1 399 RF, BER, S8R
3R el HiSyet A, S 24V DC HIeR 3R 12-7197d, 2.65H1e §H BT ST HRd & | Bics Teon = 3 fpel/derm
65-70 TR G&dT S TTY 0.5ha/h T @, I ITmafes IUaiT 3R 3TRer SiRaA s H g1 |

. 77 Ufa=rd Sfde WTe 3R 23 Ufa=rd firet &1 SuTT b s a1ad aitel e [adbfRad o1 118, R 0.971 et R,
98.42N T&A BT AThd 3R 98.92 UCIRTA el S T Gefdl U g5 | Thies TR0 = RIRE! 3 s 9gaR 3IeR (174.2
oy, srmard} (3/am) 3R g1 W& @ g1 H 80.22 UfIRd Uheudt &g | g8 fafy gdftedr, 0e & we 811 iR
ST ol RRA BB

«  0.42ha/h BT &, 85 UFARI BT G 3R 30 FE Tem 1 3 ars IR 90 =T deTs gafdl & W1 U cde Jarerd
ARG gTdReR A Rid fara | g8 A & 3.5 Uf=rd db HH dRdl 8 R ETY A HeTS &1 ga-T o arTd | 75 Ui b
FId BT e, IR I, 9H-F I Hod GUg YRR glarg |

. S TpEua SR AU fRRA H YUR H=A & AT TP ufedr-Aes &1-Ufdd dee U USR &1 31 i i FRIA
famRad o118 At 710 e dfda sfaRTar 3R 60-80 R AT0T TR F 1Y 3.8-4.0 fhel/HeT o1 1fa O YT HRA Y,
3T 0.4 TIIR/HeT Y &1 TR BT | WiieR FgaR FuH, U JHH e WaHe YAd drarg, SR ufd 8 5.5-6.3
MR a B @UT FRATS |

. o YTerd T URiY fS IR g NS Pl 4H Bl HH B 3R &ral B YR B & fore fasw g fovar ma uni 339
82.17 UIfAI=Id G&fdl UR 0.31 3aCTR/HeT &1 BT & gRYd o1 | T=AF Agara fESRim &) gamn § 9,290 IUA/ga TR
(83.70 Tfar=rd) ST €, Forat /| ot AT 3TR WA SHfRIH FHEIA & |

. U geb doi 3R HH AT aId aul s JHY a9 I arel 4T AR HI Fiad-ergy TR 3R Arduino-3TeTRd

YU T SUTART HRoh (A RId [T 7T | T8 YA Bt [ B gaT | Q&R & UTA=Id Fida ob A1 HafRR & 4 Pl
AR ¢ PRAT S|

. Blelgdiged Uit JUR BT SN o TOR-3MeTRa Aaxf ¢ars yoneh faswRid ot 73 o, arfes gy &1 uar e
R YA Y= 51 Yob | 37 YOI H 0 Tele-Upe Torel, T CTewR-FAfEd U, TuT G9risd Uil & &ad iR ieid 31
TS A § | g g8 o Ugd TG T Tawadl H UR HRA & ol 39 FSTeH foan a1 (98 HHd 91 &1 61 aXd U
Y[CTTS | T T & 3R JPTS Cafdl Bl S Tl |

. TS 99-UHR & AN AR & A1 WRaa-Xigp Arerd o A1 fre fon e dreR anferd st 57 & ary fEems= fear mn
T | I JUITeH 91 T Yo UTIRTd dh HH HRall &, Ul o START DI &0- 03 TTIRId dh HH il 5, AR gl URendl geH §
¢ A=A I GUR IRl ¢ |

. ARG foru S g aTel s aTel) Uep YT gfie A Rid 1 1T, S selfde e Hier gRIS=RId gIdl § 3R Ua- SR

fRUa g1t 81 78 TR 33pRe Wieafidt IR gRT URY fodn ST 8 | 399 @ IshHUT & (3-¥ UfawaysH b,
SToeTaferet (Ru-26 Tifarra) B guR fara, iR Hat firares 33 ufard & 3iferes JeRTets gHTa STl |

. dF-ufea ard ug-anferd feaa Wer &l Udte s wawe & fog ard: uRad-1g Fex 3R TWIR & A1y faes R fowan
T 7| T7ad 3R S} & forg wrf uieron 3 HHR: 0.90¢ RITTR/HTT 3R 0.3 FIIR/EeT &I BT & fG@TR | R.¢
fopeit/eieT 1 T1fa B TanTferd 81 & HRUI, 38 YAdH STUS §d B! Al 8Id & 3R T8 4T & o Qo¢ TT/gdHT|R
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EXECUTIVE SUMMARY

Research & Development

Atractor operated machine has been developed for application of granular fertilizer in grape vineyards with
precision having field capacity and field efficiency of 0.72 ha/h and 77.6%, respectively.

A tractor-operated air-assisted recycling tunnel sprayer was developed to ensure uniform spray coverage
for 2-meter-high orchard canopies. It includes an air-blowing unit, a PTO-powered chemical spraying
system, and a collapsible tunnel with a liquid collection and recirculation mechanism. The tunnel width is
adjustable (1-2 meters) for varying canopy structures. Optimized nozzle placement (350 mm spacing, 43°
angle) and a 1100 mm tunnel opening improved spray deposition by 74.55% and reduced spray usage by
7.56%. With a field capacity of 0.45 ha/h and 78.63% efficiency, it also minimizes chemical waste and
environmental contamination.

Image based variable rate nitrogen applicator has been developed with an optimized delivery of nutrient
over a field in liquid and granular form, allowing precise nitrogen application based on site specific crop
requirements.

Brush type cotton stripper harvester has been developed to provide a mechanized solution for cotton
picking. The brush and rubber bat-type cotton stripper with two counter rotating picker efficiency is
93.15% and net seed cotton output of the machine ranged from 150 to 217 kg/h.

Unmanned robotic platform has been developed for tea leaf plucking and pruning operation inside the
indigenous tea plantation having 1.4 m of ground clearance and a track width that can be adjusted between
1.4 and 2.0 meters.

Integrating deep learning-based computer vision with a microcontroller system, the Automatic Feed
Dispenser (AFD) was ergonomically designed using data from Indian farm workers. It features a hopper,
auger-type volumetric dispenser, stepper motor, and PLC for precise feed delivery. The system achieved
over 100% dispensing accuracy at a calibration factor of 5, with feed quantities ranging from 246.9 g (week
1) to 2538.4 g (week 9). The AFD improves efficiency, reduces human involvement, and minimizes disease
transmission risks in poultry operations.

A field study was conducted on cotton crop to evaluate the efficiency of drone spraying for nano urea
application. Three nitrogen treatments were tested: prill urea broadcasting (110 kg/ha), nano urea via
knapsack sprayer (1.251/ha at 5 1/ha spray rate), and via drone (1.251/ha at 25 I /ha spray rate). NDVI and
SPAD values were recorded one day before and eight days after application. Results showed minor changes
in NDVI and SPAD values across all treatments. No significant differences were observed, indicating that
drone sprayingis as effective as traditional methods for nano urea application in cotton.

An automatic Al enabled foliar application system has been developed that estimate real-time nitrogen
concentration, calculated required nitrogen dose and sprayer N in real time in tomato crops.

A remotely controlled robotic weeder was developed, featuring a four-wheel drive vehicle, an electronic
control unit, and a sweep-type weeding mechanism. The weeding unit, equipped with two sweep tynes, can
adjust its depth and width (up to 350 mm) and is operated remotely. Field tests in maize with 450 mm row
spacing showed a weeding efficiency of 81.6% and 4.2% plant damage in raised beds, and 74.9% efficiency
with 14.6% damage in flatbed conditions.

A lightweight multi-crop planter equipped with interchangeable seed plates, it suits various cropswas
developed as an attachment for the CIAE self-propelled onion weeder. Field tests in black cotton soil for
onion, soybean, chickpea, and black gram showed field capacities ranging from 0.0315 to 0.0387 ha/h with
over 82% efficiency. Planting depth ranged from 20-70 mm, and spacing from 93.5-111.16 mm. The planter
ensured uniform seed placement and satisfactory performance.

A tractor-drawn liquid fertilizer applicator was developed for precise urea application in wheat and maize,
aiming to improve nitrogen use efficiency (NUE) and reduce environmental impact. The system features a
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coulter-based six-row injection mechanism that places liquid urea 50-100 mm deep into the root zone,
enhancing NUE by up to 67% and reducing urea use by 33-44% without compromising yield. Field trials
confirmed its effectiveness, offering a cost-effective, efficient, and sustainable alternative to conventional
broadcasting methods for nitrogen fertilizer application.

An experimental setup was developed to measure Maximum Voluntary Contraction (MVC) for assessing
muscle activity and musculoskeletal disorder (MSD) risks in agricultural workers. Designed ergonomically
using Indian farm worker anthropometric data, the setup includes adjustable vertical poles for standing
tasks and stools for seated operations. It enables MVC measurement of six major muscle groupsusing
standardized exertion methods. Collected MVC data will be compared with EMG data from real farming
tasks to evaluate muscle load, aiding in ergonomic tool design and safer, more efficient agricultural
practices.

The alumina-sawdust char-supported Ni catalyst acts as a promising material for the efficient and
sustainable production of hydrogen from methane pyrolysis. The catalyst exhibited a methane conversion
up to 98% foraperiod of 15 min and thereafter it sustained for 120 mins with a conversion of 80%.

Maximum recovery of hydrogen gas was 2.47 L per kg of paddy straw obtained at a process condition of 1%
acid treated paddy straw and biochar prepared at 600°C. It suggested that more surface area of biochar is
favourable for microbial community growth to enhance the hydrogen production.

The nanoporous carbon-based electrode exhibited a specific capacitance of 343.29 F /g at a current density
of 1.0 A/g, an energy density of 48 Wh/kg, and a power density of 495 W/kg, along with excellent cycling
stability. The findings indicate that chickpea stalk-derived nanoporous carbon is a promising bio-material
for high-performance super capacitors and energy storage devices.

Plasma treatment of chick pea crop residues led to its significant densification, as evidenced by an initial
drop in surface area from 0.85918 m?/g (raw) to 0.045257 m?/g (15 min). The findings of plasma treatment
underscore its dynamic nature in modifying biomass porosity and accessibility, which could have far-
reaching implications for bioconversion and material engineering applications.

Crop grown in solar PV portable greenhouse yields more number of leaves per plant and root length of plant
as compared to control. It was found that difference in radiation between solar and control green house was
38%.

The sowing of Chickpea was done using multi utility e-vehicle, the effective field capacity was 0.29 ha/h,
with 75.98% efficiency and a cost 0of X874.60 /ha. The power consumption during the sowing operation was
estimated 0.664 kW (19A current), totaling 1518 M] /ha.

The combined acid and enzymatic pretreatment process can effectively convert paddy straw and corn cob
into fermentable sugars, offering a sustainable and efficient pathway for biofuel production.

The larger mills (8 TPH and 12 TPH) showed improved efficiency in most processes, certain stages like
whitening and polishing remained major energy consumers, contributing over 50% of total energy and
emissionsinthe 4 TPH mill,and 45%-50% in the 8 TPH and 12 TPH miills.

The introduction of a solar-operated knapsack sprayer in a soybean field significantly reduced energy
consumption. For herbicide application, energy input with solar sprayer was 150.35 M]/ha, compared to
174.35 M] /hawith a conventional power knapsack sprayer, resulting in the energy saving of 13.77%.

Corncob biomass has a great potential as a source of high crystalline cellulose which finds its application in
the preparation of biocomposites. The crystallinity index of corncob, which was 29.63%, increased to
53.95% in extracted cellulose.

The dark fermentation of detoxified paddy straw hydrolysate resulted in maximum total gas production of
226.67 mL/L at 72h of fermentation. The cumulative total gas and hydrogen production of 426.67 and
183.47 mL/L was reported at pH 5.5 of the hydrolysate. The briquettes prepared from the residue left after
acid pre-treatment of paddy straw were found to be compact with shatter index of 95.18% and calorific
value 0of19.63 MJKg-1.
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e Attheoptimal air flow rate of 30 L/min and steam-to-biomass ratio of 3, the hydrogen content was observed
65+0.9 %in 1.95 m3 kg-1 syngas.

e The maximum H2 production is achieved by up to 2.9 mole/mole of hexose using cotton hydrolysate in dark
fermentation process.

» The electrodes using the LiPF6 shows the good discharge stability tested for 100 cycles and achieved 501
and 383 mAh/g for carbon black and the activated carbon-based electrodes. It shows agricultural biomass
hasagood potential for the production of carbon for lithium ion (Li-ion) battery anodes.

» For preparation of plastering material from crop residues, 25% and 50% replacement of sand with
thermally tratment of soybean straw at temperature of 350 and 550 °C gives better compressive strength as
compared to paddy straw.

» Forirrigation scheduling, a machine learning-based decision support system was developed by integrating
modules for reference crop evapotranspiration and crop water demand. This system was validated across
various crops in Central India.

» State-of-the-art deep learning models, based on CNN-CBAM architecture, were created for yield prediction
of wheat and rice, achieving an accuracy range of 65-80% using UAV-derived multispectral imagery
combined with ground truth data. Additionally, yield prediction using a machine learning model (support
vector machine) in conjunction with spectral vegetation indices (NDVI) demonstrated superior
performance, reaching up to 95% accuracy.

» The speed, selectivity, and sensitivity of soil moisture sensors (MP 406) were enhanced through surface
modification using PANI (polyaniline) nanoparticles. The modified sensors exhibited a 12-26% increase in
sensitivity across varying levels of volumetric soil moisture content.

» A prototype of the linear move irrigation system was developed to irrigate an area of 0.4 hectares. It takes
approximately 10 hoursto apply anirrigation depth of 20 mm with 86% uniformity.

» The digested slurry has a great potential to be used as fish feed as it can serve as a viable protein source for
fish feed. Also thelevels of aflatoxin and arsenic were found to be below regulatory limits, indicating that the
slurry is safe for usein fish feed.

» Developed Al-driven, self-driving automated weeder minimizes yield loss due to weeds and reduces the
labor-intensive process of manual weeding. The weeder can detect weeds, make decisions, navigate, control
spraying, and manage motor functions with precision.

» The potential of valorization of paddy straw into industrially valuable products such as oflignin, silica, and
cellulose extraction. It effectively transforms agricultural residues into valuable industrial products,
addressing waste management challenges and promoting environmental sustainability.

» The torrefaction of rice husk in a continuous torrefaction system indicated significant improvements in the
fuel properties after the torrefaction. The HHV increased remarkably by approximately 22-23%.

e The production of grease from pine needle bio-oil executed through developed grease reactor.The
impeller's design in the reactor helps provide homogeneous grease through effective mixing.

» Head feed typelinseed thresher was developed for small farmers, powered by a 0.5 hp electric motor. Ithas a
threshing capacity of 178.62 kg/h with 99.31% efficiency. Costing Rs. 50,000, its operating cost is Rs.
89.17/h,yielding 17.8 times more output and 5.63 times higher profit.

e Tractor-operated turmeric combine harvester has been developed with 28 kW power requirement and
0.16 ha/h field capacity. It includes a 750 mm de-topping unit, digger cum conveyor, and collection tank.
Achieving 97% digging, 94% de-topping, 70% cleaning efficiency and operating costis 1100Rs./h.

» Drone-based pre- and post-emergence herbicide spraying has been evaluated in wheat using various
residue management methods. The drone, operating at 2.0-3.0 m/s and 2-3 m height, showed 81-92%
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Phalaris minor control and 70-86% broadleaf weed control, comparable to knapsack sprayers, with finer
droplets and better spray uniformity.

Robotic metering mechanism for vegetable transplanters using portray seedlings, featuring a 5-DOF robotic
arm, it achieved 99.68% picking efficiency, 4.05% seedling damage, and 91% root-media adhesion at
0.7 km/h forward speed. The system ensures precise seedling placement using inverse kinematics and was
tested under simulated conditions.

Radio frequency (RF)-controlled pesticide applicator has been developed for precise, safe spraying. It
includes RE sprayer, driver, and trolley modules, using 24V DC motors and a 12-nozzle, 2.65 m boom. Field
tests showed 0.5 ha/h coverage at 3 km/h with 65-70% efficiency, reducing chemical use and operator
exposure.

Multiple rice seed pellets developed using 77% organic manure and 23% clay, achieving 0.971 sphericity,
98.42 N breaking strength, and 98.92% pelleting efficiency. Field trials showed improved hill spacing
(174.2 mm), population (3/hill), and 80.22% uniformity over drum seeding. This method enhances
precision, plantstand, and seeding consistency.

Developed a tractor-operated Lathyrus harvester with 0.42 ha/h field capacity, 85% field efficiency, and
90% harvesting efficiency at 30 mm cutting height. It reduces losses to 3.5% and saves 75% in costs
compared to manual harvesting, ensuring faster, labor-efficient crop collection.

A wheel-mounted two-row belt cup type potato planter was developed to improve ridge uniformity and
planting consistency. Operating at 3.8-4.0 km/h with 710 mm row spacing and 60-80 mm planting depth, it
achieved 0.4 ha/h field capacity. The planter ensures better compaction, uniform tuber placement, and
consumes 5.5-6.3 litres diesel per hour.

Tractor-operated sugarcane leaf detrasher cum shredder was developed to reduce labor and improve
efficiency. It achieved a field capacity of 0.31 ha/h at 82.17% efficiency. The machine saves Rs. 9,290/ha
(83.70%) compared to manual detrashing, reducinglabor demand and health risks.

Alight weightand low-costand lon-invasive respiration monitor was developed using a flex-type sensor and
Arduino-based system. It continuously tracks cattle respiration with 96.96% accuracy compared to nostril
counting.

Sensor-based cattle washing system was developed using photoelectric proximity sensors to trigger
washing upon animal detection. The system features 27 flat-fan nozzles, a timer-controlled pump, and
adjustable water pressures and nozzle heights. Designed to improve summer hygiene before milking, it
automates washing while reducing manual labour and enhancing cleaning efficiency.

A batch-type cattle washer was designed with a motorized horizontal boom fitted with seven hollow-cone
nozzles. The system reduces labour by 50%, cuts water use by 67-72%, and improves ectoparasite removal
by up to 88%.

A grooming unit with two rotating brushes, powered by electric motors and positioned in an L-shape, was
developed for cattle. The operation is triggered by infrared proximity sensors. It reduced skin infections
(3-4%), improved draftability (15-16%), and an overall positive impact exceeding 33%.

Three-row animal-drawn dibble seeder was developed with interchangeable rotors and spacers for precise
seed placement. Field tests for rice and okra showed field capacities of 0.178 ha/h and 0.27 ha/h,
respectively. Operating at 2.8 km/h, it requires minimal draft force and offers low-cost planting at Rs.
978 /ha for paddy and Rs. 589 /ha for okra.

Bullock-drawn planter integrated with a slurry applicator was developed for simultaneous seed sowing and
fertilization. Field efficiency reached 79.79% with a speed of 2.25 km/h and capacity of 0.214 ha/h. The
system distributes slurry uniformly, with a seed rate of 8-10 kg/ha and operational cost of Rs. 1375 /ha,
reducinglabourto 4.75 hours per hectare.




ICAR-CIAE Annual Report 2024

Bullock-drawn biogas slurry applicator with a cylindrical tank and two-wheel chassis was developed for
efficient manure spreading. Tested at various valve openings, it achieved a field capacity of 0.323 ha/h and
80.99% efficiency at 2 /3 valve position. Swath width ranged from 1125 mm to 1395 mm, ensuring uniform
distribution ofliquid manure across fields.

A pedal-operated coconut dehusker modified for sitting use, with a collection tray for easier handling. It
achieved 88.72% dehusking efficiency and reduced operator workload and discomfort, with moderate
heartrate levels during operation.

An Al-driven safety system using multiple sensors (PIR, LDR, dust, vibration, DHT) and a servo motor to
automatically open the thresher chute's base plate, preventing hand injuries by restricting access to the
rotating drum.

An Al-based system detects human body parts near feeding rollers using image processing and triggers
automaticreversal and alarms, significantly reducing accident risks during threshing.

VR-based remote-control system with real-time camera feeds enables operating paddy transplanters
remotely. It lowers operator energy expenditure and discomfort, while maintaining effective field capacity
and acceptable missing hill rates.

Alithium-ion battery-powered manual transplanter improves ergonomic comfort by reducing spinal loads,
increases field capacity by 24%, and lowers drudgery with enhanced balance and reduced operator fatigue.

An Al system using YOLO object detection and a mechanical braking actuator automatically detects
obstacles and applies brakes, improving tractor safety in blind spotscenarios.

Two ergonomic tools (battery-operated brush and roller frame) remove algae and lichen from orange trees
efficiently, reducing physical effort and injury risks for farmers in high rainfall regions.

Tractor-mounted henna harvester offers 96.08% harvesting and 97.01% conveying efficiencies at 2 km/h,
with physiological assessments indicating moderate work intensity but overall enhanced harvesting
performance.

A retrofit system including telescopic spray lances, a canopy hood, and embedded weather and canopy
sensors controlled by ESP32 microcontroller reduces operator chemical exposure and improves spraying
comfortand efficiency.

A lower body exoskeleton reduces musculoskeletal risks and physical exertion during load carrying, with
significantreductions in spinal compressive forces and heartrates, improving worker safety and efficiency.

A driver guidance system with a tractor-mounted sports camera and a monitor reduces discomfort caused
by frequent backward turning, enhancing operator ergonomics and reducing physical strain.

An enclosed screen attachment for threshers captures particulate matter, significantly reducing dust
exposure (up to ~72%) with higher shade screen densities, thus improving worker health and safety.

A study found higher endotoxin exposure in feeding sections of rice mills compared to polishing sections,
emphasizing the need for safety interventions to reduce airborne endotoxin risks in milling operations.

A study showed high noise (87-95 dB(A)) and hand-arm vibration exposure during mower operation,
highlighting the risk of finger blanching within 1.7 years and calling for ergonomic improvements to reduce
health hazards.

Technology Demonstrations & Field Outreach

-Under the Sub-Mission on Agricultural Mechanization (SMAM), ICAR-CIAE organized large-scale drone
spraying demonstrations 550 hectares in Bhopal district. A total of 231 drone demonstrations were
conducted engaging 4,245 participants from 913 villages. Farmer feedback highlighted benefits like
uniform spraying, reduced water and input use, minimal chemical exposure and labour savings, though
concerns on cost, battery backup, and skill requirements were noted.
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e Under DBT Kisan Hub Phase-II, demonstration plots were established in 10 villages (5 each in Rajgarh &
Chhatarpur districts), covering crops like soybean (var. RVSM 1135) and black gram (var. T-9), with seed
supportof 30 kgand 6 kg per farmer, respectively. Machinery support for sowing was also extended. Custom
Hiring Centres (CHC) and oil expeller units were technically assisted in Guna district.

Licensing & Patents

» In 2024, three technologies were licensed to industries, and several new farm implements (like garlic
dibbler, bunch field crop harvester, banana fiber extractor) were certified by ICAR. Five patents were
granted, including on a fruitgrader and aloe vera gel extractor. The ICAR-CIAE logo was also trademarked.

Training & Capacity Building

» Extensive training programs were conducted, including 11 one-week programs on entrepreneurship for
custom hiring (306 participants), online farmer trainings, and university student attachments. Specialized
exposure visits and rural youth trainings were also held, promoting machinery use and value addition.

National & International Linkages

» MoUs were signed with institutions like [IPR, Coffee Board, SKUAST-Kashmir for seed production, coffee
harvesting machinery, and millet processing respectively. CIAE scientists also participated in global forums
in Egypt, China, Vietnam, Nepal, and Canada.

Major Events & Outreach

* The annual Technology and Machinery Demonstration Mela at CIAE Bhopal & regional centers attracted
over 1.75 lakh farmers. CIAE also showcased technologies at national exhibitions like Agri Intex, Kisan
Melas, and the International Agri & Horti Expo.

Testing & Consultancy

e 272 machines were tested at CIAE centers, generating over X5.29 crore revenue. This included a wide range
from tillage to post-harvest machinery.

Achievements & Awards

e CIAE scientists received numerous awards at ISAE, NAAS, and other national platforms. Multiple best paper
& oral presentation awards were secured, recognizing work on drone spraying, 1oT irrigation, soybean
processing, and smart sensors.

Media & Publications

» CIAE experts featured on AIR, Doordarshan, and published over 35 research papers in reputed journals,
highlighting innovations in precision agriculture, smartirrigation, UAV spraying, and food processing.
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ABOUT THE INSTITUTE

ICAR-Central Institute of Agricultural Engineering (CIAE), Bhopal, is the premier institute for agricultural
engineering in Indiawhich is devoted to the promotion of agricultural mechanization with the aim of enhancing
agricultural productivity, reducing drudgery in agricultural sectors, generation and management of energy in
agricultural systems, resource conservation, minimization of post-harvestlosses, value addition of agricultural
produce, by-product utilization, human resource development and creation of employment opportunities in
therural sector.

Established on 15th February 1976, the Institute has completed more than 49 years of'its glorious journey. The
institutional activities are organized through five divisions (Agricultural Mechanization, Agro Produce
Processing, Agricultural Energy and Power, Irrigation and Drainage Engineering and Technology Transfer),
four AICRPs coordinating centres (Farm Implements & Machinery, Mechanization of Animal Husbandry,
Energy in Agriculture and Agro-based Industries and Ergonomics and Safety in Agriculture), two centres
(Centre of Excellence on Soybean Processing and Utilization and Krishi Vigyan Kendra-KVK) and a Regional
Centre, Coimbatore. The Regional Centre at Coimbatore addresses the engineering intervention needs of the
southern states of the country. While, pan-India needs are catered to through different AICRPs and CRPs, linked
with ICAR-CIAE, Bhopal. The Centre of Excellence on Soybean Processing and Utilization promotes soybean
utilization through its research, development, and training activities. The institute's KVK serves to
demonstrate the technologies for broader adoption by the farmers in general and of the Bhopal district in
particular. The institute is also involved in postgraduate teaching and research activities to train the young
minds for the development of scientific knowledge in the area of agricultural engineering.

The mandates of the Institute are

° Research and development on agricultural mechanization, post-harvest food processing, irrigation
and drainage engineering and energy managementin agriculture.

° Human resource development through academic programs and capacity building through outreach
and training programs, commercialization and utilization of agricultural engineering technologies.

The Institute is located at 77°25" E longitude, and 23°16" N latitude at an elevation of 498.7 m above mean sea
level. It has 93.85 ha of land used for research, office and residential purposes. The major water sources are six
open wells, eight tube wells, and five farm ponds. All the water sources are connected through an underground
irrigation grid to irrigate 21 ha of cropped area and 15 ha of orchards. The Institute also has a meteorological
observatory, well-furnished hostel and guest house facilities for 80 guests. The Research Workshop provides
the facilities for fabrication of research prototypes and the Prototype Production Centre for multiplication; the
Computer Aided Design cell develops computer-aided models and drawings of research prototypes;
Agricultural Knowledge Management Unit assists in database creation and conducting online examinations;
Instrumentation Cell supports instrumentation in various research projects. The institute library is equipped
with a computerized cataloguing facility, with around 25000 books and bound journals and an extensive
collection of CD-ROMs (full form) on journals in agricultural engineering and related disciplines. The library
provides e-subscription (through J-gate) of important & pertinent journals. Besides this, the Institute also
hosts lead centres of two Consortia Research Platforms, namely, “Engineering Interventions in Precision
Farming and Micro Irrigation Systems” and “Energy from Agriculture”. The Institute provides international
leadership in the agricultural mechanization domain through its major activities in the programmes like UN-
ESCAP CSAM, AARDO, SAARC, etc. In addition to the regular research and developmental activities, the Institute
caters to the need for testing and certification of agricultural production and processing machinery
manufactured by industries through its Bhopal and Coimbatore centres.
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Over the years, the Institute has developed many successful technologies. Training and skill enrichment
programs for different types of stalk holders, viz., farmers, manufacturers, upcoming entrepreneurs, extension
functionaries, teachers, students, etc., of either gender have been continuing for a long time. Display and
demonstrations of technologies on appropriate platforms are also persisting. To augment the technology
dissemination, production, and supply of successful prototypes has become a successful model. The
continuous efforts made by this Institute for society have brought accolades to the Institute through the
conferment of the prestigious Sardar Patel Outstanding ICAR Institution Award for the year 2020. The details of
personal and finance during the year 2024 is shown below.

Staff positionason 31-12-2024

Post Sanctioned In-Position Vacant
RMP 1 1 0
Head KVK 1 0 1
Scientist 89 67 22
Technical 133 66 67
Administrative 66 40 26
Skilled Support 42 09 33
Staff

Total 332 183 149

Budget (2024-25)

Allocation (Rs. In Lakh) Expenditure (Rs. In Lakh)
CIAE 7676.66 7676.66
AICRP on FIM 1756.28 1756.28
AICRP on EAAI 1512.10 1512.10
AICRP on UAE 592.00 592.00
AICRP on ESA 617.20 617.20
CRP on FMPF & MIS 219.79 219.79
CRP on EA 137.46 137.46

*Expenditure till 31-03-2025
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Agro-meteorological observatory of the institute is located
at77025' E longitude and 23016’ N latitude at an elevation
of 498.7 m above mean sea level. Rainfall, minimum and
maximum temperature, relative humidity, pan
evaporation and wind velocity were recorded on regular
basis. Salient meteorological observations for year 2024
are:

* Monsoon started in Bhopal on June 19, 2024 and &
withdrawal began around September 23, 2024. The &
maximum rainfall for the season (129.0 mm) was
recorded on August 25, 2024. The annual rainfall of ;
1650 mm occurred in 72 rainy days during the year
2024.

¢ The maximum temperature (45.00C) of the year was recorded on May 27, 2024 while minimum
temperature (3.30C) was recorded on December 16, 2024. Humidity in the morning (7.20 AM) varied from
15to 98 percentwhile in afternoon (2.20 PM) itvaried from 12 to 97 percent.

¢ The mean maximum wind speed (24h) of 10.1 km/h was recorded on June 04, 2024 while the lowest of 0.7
km/hwasrecorded on November 15,2024.

* The maximum pan evaporation of 12.5 mm was recorded on May 25 and May 27, 2024 while the minimum
was 0.4 mmon July 27,2024.
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AGRICULTURAL MECHANIZATION DIVISION

Use ofrobotics/sensors/drone in agriculture

Efficacy of nano urea spraying with drone in wheat, maize and cotton crop

Field experiments were conducted to evaluate the efficiency of a drone spraying system for nano urea (nan urea
plus, 20% N w/v concentration, IFFCO, New Delhi, India) application in a wheat, maize and cotton crops. The
study involved three nitrogen fertilizer application treatments: (i) prilled urea broadcasting at a rate of 110
kg/ha, (ii) nano urea application using a gun or knapsack sprayer at a rate of 1.25 L /ha with a spray volume of
500 L/ha, and (iii) nano urea application using a drone sprayer at the same rate of 1.25 L/ha but with a
significantly lower spray volume of 25 L/ha. The experimental plots were monitored using vegetation indices
to assess the physiological response of the crop to the nitrogen treatments. NDVI (Normalized Difference
Vegetation Index) was measured using a Green Seeker sensor, and chlorophyll content was estimated using a
SPAD meter. Both parameters were recorded one day before and eight days after a nitrogen fertilizer
application.

In wheat crop, prior to nitrogen application, the NDVIand SPAD values were 0.82 + 0.03 (mean + SD) and 44 + 3,
respectively, in prilled urea-treated plots; 0.81 + 0.03 and 42 + 5 in gun sprayer-treated plots; and 0.83 + 0.03
and 45 * 2 in drone-sprayed plots. Eight days after the application, these values increased to 0.86 + 0.02 and 47
* 1 for prilled urea, 0.85 + 0.02 and 47 * 1 for the gun sprayer, and 0.87 £ 0.01 and 47 * 2 for the drone sprayer.
The biomass yields were recorded as 14.72 t/ha, 14.35 t/ha, and 14.54 t/ha for prilled urea, gun, and drone
treatments, respectively. Corresponding grain yields were 6.59 t/ha, 6.44 t/ha,and 6.75 t/ha.

In maize crop, initial NDVI and SPAD values were similar across treatments, ranging from 0.73 to 0.74 and 38 to
40, respectively. Post-application measurements showed slight improvements, with NDVI values reaching
0.76-0.77 and SPAD values ranging from 39 to 41. Biomass yields were 41.53 t/ha (prilled urea), 49.74 t/ha
(gun sprayer), and 45.01 t/ha (drone sprayer), while grain yields were 9.18 t/ha, 10.97 t/ha, and 9.47 t/ha,
respectively.
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In cotton crop, the NDVI and SPAD values for prill urea-treated plots were 0.75 + 0.05, 40 + 3 one day before and
0.70£0.04,42 + 3 eight days of after nitrogen fertilizer application. For knapsack-treated plots, the values were
0.73£0.03,41 +3 beforeand 0.72 +0.03, 42 * 3 after application. In drone-sprayed plots, the values were 0.75 *
0.03,40 + 3 beforeand 0.73 + 0.04, 41 + 3 after nitrogen fertilizer application. The cotton yield was 2070, 2160
and 2230 kg/ha for prill urea, knapsack and drone sprayer treatment, respectively.
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Based on the data, it was observed that overall, there were no significant differences in the effectiveness of
traditional prill urea application, gun or knapsack sprayer based nano urea application, and drone-sprayed
nano-urea application on vegetation indices, biomass and yields. These findings suggest that nano urea
application through a drone spraying system is equally effective as traditional methods, while potentially
offeringadvantages in terms of reduced spray volume and improved operational efficiency.

Swath measurement of drone spraying system

Swath measurement refers to the width covered by a drone sprayer in a single pass and is vital for precise
application of pesticides or fertilizers, minimizing overlap and untreated areas. This study evaluated the
effective swath of a drone sprayer under varying heights (1, 2, 3 m), speeds (2, 3,4 m/s), and flow rates (1.5, 2,
2.5 L/min), resulting in 27 trial combinations. Water Sensitive Papers (WSP) were placed on 0.5 m high stands,
arranged in three rows (1 m apart) with 15 stands per row at 0.5 m intervals to prevent ground contamination.
WSPs were collected 15 minutes post-spray, scanned at 1200 dpi, labelled, and analyzed using DepositScan
(Image]) to determine droplet coverage (%). Effective swath was defined as the width with a coefficient of
variation (CV) < 25%. Swath widths ranged from 1.31 to 2.7 m. Lower heights resulted in narrower but denser
coverage, while higher heights gave broader swaths with reduced droplet concentration at the center. The
widest effective swath (2.7 m) was recorded at 3 m height, 2 m/s speed, and 2.5 L/min flow rate, while the
narrowest (1.31 m) occurred at 1 m height, 2 m/s speed, and 2.5 L /min flow rate.
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Drone spray patternator

A drone spray patternator was developed to study the effects of
downwash airflow and operational parameters on spray distribution
from drone sprayers. The setup, measuring 5 m by 3 m, consists of 192
V-channels designed to prevent spillover and ensure accurate water
collection. Each V-channel is 25 mm wide, 28 mm deep, and 1.6 mm
thick, supported by 10 mm high vertical sheets, inclined at 30°. Channels
are spaced 26 mm apart. Water collected from 180 effective channels is
directed into 200 ml borosilicate glass tubes (25 mm diameter, 560 mm
length) marked at 10 ml intervals. Tubes are arranged in a zigzag
pattern within a 5050 mm long aluminum frame, aligned with V- =&
channels above. A flip mechanism controls water flow into each tube,
and a handle assembly allows for easy emptying post-experiment. The
patternator is mobile, equipped with six wheels for easy movement. To
protect the system from environmental factors, a 6.5 m x 4.5 m x 3 m
shed, enclosed on three sides and topped with white polycarbonate sheets, was constructed. This setup enables
precise evaluation of spray uniformity under varying drone heights and discharge rates, helping optimize
drone spraying performance.

Sensor based spot fertilizer applicator for grape vineyard

The machine has been developed for application of granular fertilizer in
grape vineyards with precision. The applicator is structured into four
primary sub-units viz. fertilizer metering system, furrow openers,
sensing unit, and fertilizer dispensing unit. It can deliver 84 g SSP per |.
plant for an application dose of 1500 kg SSP per hectare. Field testing
had been done in grape vineyard planted at 2.70 x 1.80 m spacing and :
area covered during testing was 0.5 ha. The effective field capacity of §&

applicator is 0.72 ha/h with 77.6% field efficiency. The prototype
applicator costs around¥60,000 and has an operating cost of 32600 /ha.

Unmanned robotic platform for tea plantation

An indigenous, self-propelled, hydraulically actuated high clearance &
vehicle was developed to carry out tea leaf plucking and pruning
operations. Its components include a hydraulically driven transmission,
cooling, differential, and a disc-type negative brake system. It features
1.4 m of ground clearance and an adjustable track width between 1.4
and 2.0 meters. The highest designed on-road speed of operation was 20
km/h and the turning radius was 4 m. The performance of the vehicle
alone was found satisfactory at tea garden of TTRI, Jorhat.

Robotictransplanter for plug-type vegetable seedlings

A multi-gripper type robotic transplanter is being developed for plug-
type vegetable seedlings. The developed system consisted of conveying
system for nursery portrays, multi-gripper type seedling extractor and
planting unit. The portray conveying system operates with stepper
motor. The seedling extractor operates with linear actuators and
servomotors. Row shifting can be achieved with a stepper motor which
moves the complete extractor to and fro. The extractor and grasp release
4 seedling in one go. The gripper/end-effector attached on extractor
unit is a spring loaded flat plate type, and the gripping & releasing of :
seedling was done by rotating the servomotor by 180°. The spring ==~ —
i 1ds the seedling by compressing and releases it during
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extension. The developed robotic transplanter can extract about 8 seedlings/min and transplanting cycle is
about 30 s for each stroke. The studyisin progress.

Automaticvegetable transplanter for plastic mulch laid raised beds

A tractor-operated integrated unit is being developed to perform raised
bed formation, drip lateral laying, plastic mulch laying, and automatic
seedling transplanting in a single pass. The machine features
components including a variable-width raised bed former, drip
dispensing unit, mulch roll holder, soil covering mechanism, seedling ==
indexing unit, and a finger-type pick-and-drop transplanting system. |
Powered by the tractor's hydraulics and a Geneva mechanism, seedlings
are accurately placed through a synchronized punching unit that
ensures precise vertical placement. Currently, the mechanical
transmission system is being upgraded with geared stepper motors to
enhance accuracy. The integrated system can transplant 70-80
seedlings per minute and is expected to save approximately X7,000 per hectare and 29 man-days/ha compared
to existing manual or semi-mechanized methods, offering a cost-effective, labour-saving solution for precision
horticulture. Field trials for crops like chilli, brinjal, cabbage, and tomato are underway.

Lightweight self-propelled multi-crop planter

Multi-crop planter is an attachment developed for the CIAE-self-
propelled onion weeder. A four-row inclined plate planter consists of a
hopper partitioned into four sections, inverted-T type furrow openers _ &\
and power transmission system comprising of chain and sprockets. =
Four sets of seed plates with different cell sizes are provided to make it \ &
suitable for different seeds. The performance of lightweight self- S T4
propelled multi-crop planter has been evaluated for onion, chickpea, = i WIGE
soybean, and black gram in black cotton soil at a forward speed of 1.5 &%
km/h. The actual field capacity of planter is 0.034, 0.0315, 0.0387 and
0.0315 ha/h, at a field efficiency of 82.3, 84, 83.22 and 82.9%, in onion, -
Soybean, chickpea and black gram, respectively. Whereas, average
planting depth is 22-30, 20-30, 50-70 and 30-40 mm at an average plant spacing of 93.5, 95.16, 111.16 and
110.23 mmin onion, soybean, chickpea and black gram, respectively. The performance oflight weight planter is
found to be satisfactory showing seed placementat uniform spacing and depth.

Fertilizer Application

Tractor-drawn coulter-based six-row liquid fertilizer applicator with speed-synchronized delivery
system

To overcome nitrogen loss and uneven distribution in
conventional urea broadcasting, a tractor-drawn
coulter-based six-row liquid fertilizer applicator was
developed. It places liquid urea 50-100 mm below the
surface, directly into the root zone, enhancing nitrogen
use efficiency by up to 67% and reducing total urea use
by 33-44% without affecting crop yield. Field trials in
wheat and maize confirmed its efficiency and
sustainability. To improve precision, a speed-
synchronized liquid fertilizer delivery system was
integrated using an Arduino Mega 2560 microcontroller.
It automatically adjusts discharge based on the tractor's . ol

speed using a Hall Effect sensor, solenoid valve, LCD i

Sodennid valve

Furtifia
delivery tube
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display, data logger and PWM. As a result, farmers can achieve comparable or even higher crop yields using up
to 33-44% less nitrogen fertilizer, directly lowering input costs. Overall this innovation offers a cost-effective,
efficient, and environmentally friendly solution for precision fertilizer application in modern agriculture.

Air assisted recycling tunnel sprayer for horticultural crops

A tractor operated field prototype of an air-assisted recycling tunnel
sprayer was developed to achieve uniform spray coverage for 2-meter-
high orchard canopies. The prototype comprised three main systems:
an air-blowing unit, a chemical spraying system powered by the
tractor's PTO, and a collapsible tunnel equipped with a liquid collection &%
and recirculation system. The tunnel's adjustable width, ranging from |
one to two meters, allowed it to accommodate varying young orchard
canopy structures. The spraying mechanism, optimized with a nozzle
spacing of 350 mm, a nozzle angle of 43 degrees, a tunnel opening of
1100 mm, and a fin pitch of 41 mm, reduced spray liquid usage by 7.56%
and improved spray deposition by 74.55%. The liquid collection system used a DC-powered pump to return
excess spray to the storage tank, minimizing the chemical wastage and reducing environmental contamination.
The field prototype demonstrated a working width and height of 1.5 meters and 2 meters, respectively, with a
field capacity of 0.45 ha/h and a field efficiency of 78.63%.

Real-time nitrogen estimation and foliar spraying system

Precision agriculture technology is crucial for reducing fertilizer waste [
and improving input use efficiency. In this context, developing a variable 4
rate application system is essential for sustainable crop production. A
real-time nitrogen estimation and foliar spraying system has been |
designed for tomato cultivation in a polyhouse environment. The system g
features a constant-pressure vertical spraying boom equipped with a
nozzle assembly consisting of a hollow cone nozzle, solenoid valve, and %}
auxiliary nozzle, ensuring uniform spray pressure during operation. oy
The system integrates an Arduino Mega and Raspberry Pi with [
ultrasonic and proximity sensors, DC motors, a touch display, DC pump, @
encoder, power bank, and an 8-channel relay module. The machine
operates autonomously on fixed railing system, detecting each plantand
capturing leaf images in real time. Nitrogen concentration in the leaves
is estimated using deep learning models, including Vision Transformer, ;
AlexNet, and EfficientNet. Leaf detection is performed with over 95%
accuracy using the YOLO model. The nitrogen estimation models were ¥
trained on a dataset of 2500 tomato leaf images collected across three ! _ :
growing seasons, achieving a R? of 0.86 and an error range between #& R REEY A R
1.5% and 12.3%. Once a plant is detected, the Raspberry Pi processes

the captured leaf images to determine the nitrogen concentration of each leaf and computes an average value
for the entire plant. This data is then sent to the Arduino, which calculates the precise spraying duration
required to deliver the appropriate amount of nitrogenous foliar spray. The Arduino controls the solenoid
valves for accurate application, while the auxiliary nozzles maintain stable pressure throughout. Spraying is
adjusted dynamically based on plant height, ensuring targeted and efficient nutrient delivery. The system
advances sequentially from plant to plant, enabling real-time, site-specific foliar application tailored to
individual crop needs. The complete process of nitrogen estimation and foliar spraying for a single plant takes
approximately 12 to 15 seconds, and the system can cover a 500 m? polyhouse area in about 3.0 to 3.25 hours.
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Interculture
Thinning device for establishing optimum plant population for arow crop

Thinning, a crop management practice to reduce plant competition is
traditionally done by hand in a bent posture, causing musculoskeletal
disorders in workers. To address this problem, an ergonomically designed e- .
powered manually guided thinning device has been developed. The device i
includes two DC motors powered by a 12 V battery, a limit switch, and a rotary
cutting element mounted on a mild steel frame with rubber wheels. It features
a long handle with controls for easy operation in a standing posture. The
operator guides the device to the target plant, and the cutting element
removes the extra plants. The equipment has been tested in maize crop. It was
operated at a depth of 20-35 mm. Thinning capacity of the device was 3-5 ¥
plants per minute. The device significantly reduced postural risks, achievinga &
low REBA score of 3, as compared to 8 in traditional method.

Battery-powered pruner for pomegranate orchard

A battery-powered long-handled pruning device was developed, designed §
ergonomically for selective pruning in pomegranate orchards. Conventional
tools like secateurs and loppers are less effective due to limited reach and high
effort requirements. The device features a 24V DC geared motor-driven
cutting blade mounted on a 2000 mm aluminium pipe. It includes a control
unit, actuating switch on the handle, and directional blade control via two limit § '
switches. The pruner can cut stems up to 12 mm in diameter at heights of2-2.5
meters, achieving 12-15 cuts per minute. Field tests showed an average
working heart rate of 126 beats/min, indicating moderate workload. A REBA
score of 6 and discomfort rating of 4 categorized the posture risk and physical
strainas moderate.

Harvesting and yield mapping
Tractor operated cotton harvester

The low-costindigenous brush and rubber bat-type cotton stripper was ¥
designed and developed to strip the cotton from open cotton bolls. It §
consisted of a pair of counter-rotating rollers with three brush strips
and three rubber bats. A centrifugal blower (10 hp) is used for conveying & £
the seed cotton from the delivery ends of both screw augers to a storage §
tank through an air duct. The effective field capacity of the machine is 0.1
ha/h at a field efficiency of 80% at a forward speed of 1.35 km/h. &
Maximum picker efficiency is 93.15% at minimum harvesting loss of &
6.8%, trash content of 22.95%, respectively. The net seed cotton output "
with the machine ranged from 150 to 217 kg/h.

Yield prediction using multi-temporal data from UAV-based
multispectralimagery

An experiment was conducted at the ICAR-CIAE research farm, Bhopal,
to evaluate a UAV-based multispectral (MS) imaging system for maize
yield estimation (variety: J-1006). The crop was sown over 0.5 ha with
0.50 x 0.40 m spacing. A UAV hexacopter equipped with an MS sensor
captured five spectral bands—Blue, Green, Red, Red Edge, and Near-
Infrared—alongside a high-resolution panchromatic band. The sensor
provided pan-sharpened output at 2 cm resolution (at 60 m altitude)
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and 1.6 MP resolution for each spectral band. Flying at a consistent 10 m altitude and 5 m/s speed, the drone
captured 70% overlapping images during key growth stages: knee height, flag leaf emergence, flowering,
silking, and maturity. Images were processed using Pix4D Mapper (Ag Multispectral template) and ArcGIS Pro.
An orthomosaic map with a 20x16 m grid was generated. NDVI values varied from 0.29 (x0.16) at knee height,
0.75(£0.20) atflagleaf emergence,and 0.86 (x0.07) at silking. Data analysis is ongoing.

Yield monitoring system for grain combine harvester

The yield monitoring system comprises a grain flow sensor, moisture sensor, GPS, speed sensor, cut width
sensor, data logger, and microcontroller. Two grain flow sensor concepts—optical (IR) and impact type—were
selected and tested using a fabricated laboratory setup. This setup includes an elevator paddle, clean grain
elevator, electric motor, orientation jack, inlet hopper, screw conveyors, and a collection tank. The IR sensor
was mounted on top of the clean grain elevator to measure volume-based flow, while the impact sensor (a
cantilever-type load cell with HX711 amplifier and ADC converter) was placed at the end of the screw conveyor
to detect grain impact. An inductive proximity sensor measured elevator speed. All sensors interfaced with an
Arduino Uno, and data were recorded using an SD card module.

The installed sensors were calibrated in laboratory against the actual grain flow rate. The R2 values for IR
sensor and Impact sensor-based grain flow measurement is 0.83 and 0.80, respectively. The IR sensor and
Impact sensor were calibrated in controlled conditions by analyzing the effects of pitch, roll, and elevator speed
on grain flow measurements. The experiment followed a Full Factorial Completely Randomized Design (CRD)
with three independent parameters: pitch and roll at five levels each (-10°,-5°,0°, 5°,10°), and elevator speed at
three levels (1.18, 1.42, 1.66 m/s). For each parameter combination, three replications were conducted. The
dependent parameters measured were the actual grain flow rate, grain flow rate using an IR sensor, and grain
flow rate using an impact plate sensor. The results indicates that the model is highly significant across Actual
grain flow rate, Grain flow rate by IR sensor & Grain flow rate by Impact plate sensor, with p-values at the 1%
level. Among the factors, pitch (A) shows a significant effect (1%) on the actual grain flow rate, grain flow rate
using an IR sensor, and grain flow rate using an impact plate sensor, while elevator speed (C) and its quadratic
term (C?) exhibit significance at the 5% level in actual grain flow rate and grain flow rate by impact plate sensor.
The interaction terms (AB, AC, BC) and roll (B) are largely non-significant, except for roll (B) in the grain flow
rate measurement by impact plate sensor, where it shows a strong effect (1%). These results suggest that pitch
(A) and elevator speed (C) are the primary influencing factors in grain flow rate measurements.

The results obtained from IR sensor and impact plate sensor-based grain flow measurement were compared
with the actual grain flow rate using paired t-test in SPSS software. The mean difference between Actual grain
flow and IR grain flow is 199.12 g/min, with a standard deviation of 1.65 and a standard error of the mean
(SEM) of 2.97. This indicates that the IR sensor tends to slightly underestimate grain flow, but with high
variability and error, reflecting less consistent measurements. In contrast, the mean difference between Actual
grain flow and Impact grain flow is only 3.92 g/min, with a standard deviation of 0.84 and a standard error of
the mean of 1.67. This very
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Ergonomics
Study on work fatigue analysis of agricultural workers to improve working efficiency

A detailed study was conducted to evaluate the physical strain faced by
agricultural workers, especially women, during paddy transplanting.
Discomfort and fatigue were assessed using the Body Part Discomfort
Score (BPDS), Overall Discomfort Rating (ODR), and Nordic
Musculoskeletal Questionnaire (NMQ). Results revealed a high
prevalence of musculoskeletal disorders (MSDs): 100% reported lower
back pain, 96.6% knee pain, and 91.6% shoulder pain within a day.
Chroniclower back pain lasting over seven days affected 93% of women
workers. Chi-square analysis showed significant links between MSDs
and age, experience, and BMI, with new and underweight workers at
higher risk. Ergonomic risks were evaluated using RULA and REBA scores, averaging 7 and 9, indicating urgent
need for intervention. Physiological and EMG analyses on 12 workers showed high muscle loads, particularly in
the erector spinae, latissimus dorsi, and trapezius muscles. The average heart rate was 115 bpm and energy
expenditure was 18.16 k] /min, classifying the task as moderately heavy. BPDS and ODR scores averaged 55 + 7
and 8 * 1. A revised work schedule of 35 minutes work followed by 5 minutes rest and a 1-2 PM lunch break
was recommended to reduce fatigue, lower MSD risk, and improve productivity in paddy fields.

Animal Husbandry
Automatic poultry feed dispenser

An automatic Feed Dispenser (AFD) for poultry that integrates deep
learning-based computer vision with a microcontroller system was
developed considering the ergonomics database of Indian agricultural
farm workers, ensuring suitability for local conditions. The AFD &
comprises a hopper, a volumetric auger-type feed dispenser, a stepper ;
motor, and a programmable logic controller (PLC). The feed dispensing
mechanism operates using a stepper motor, ensuring precise _j
volumetric delivery. The system demonstrated high accuracy in feed
dispensing—reaching to near 100% accuracy—when the calibration
factor was set to 5, in alignment with the recommended feed dosage.
Dispensing quantities ranged from 246.9 g in the first week (days 1-7) to 2538.4 g in the ninth week (days
57-63), enabling precise adjustments based on bird age and population.By significantly reducing physical
strain, labour costs, and time requirements while also lowering the risk of disease transmission due to reduced
human interaction the developed AFD represents a transformative advancement in modern poultry farming.
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AGRICULTURAL ENERGY AND POWER DIVISION

Solar energy gadgets and their applications

Solar PVintegrated portable greenhouse for horticulture production

A prototype of semi-transparent solar PV integrated green house was '
fabricated and south roof of the green house was covered with semi- 4
transparent panels (48V,72W with 10%transparency). Total 06 panels §
were installed at green house. Leafy vegetables like spinach was grown
inside the solar PV 1ntegrated green house. Foggers (02 nos) for spraylng

inside the green house. A 12V,100Ah battery was connected with panels
through MPPT solar charge controller (VOC-145V). All the installed
accessories of solar greenhouse are operated with solar energy generated
through panels. Performance parameters like solar radiation (ambient and inside the green house),
temperature as well as RH (ambient and inside the green house) were measured and recorded. Photo
synthetically active radiations (PAR) were also measured for the spinach inside the solar green house and
compared with control. The performance of green house was compared with control green house. The south
wall was also partially covered with solar panels.

It was found that difference in radiation between solar and control green house was 38%. The average
temperature and RH(%) for solar green house was found as 27°C and 40% respectively. Yield of spinach was
found as 2.8 kg/m2 inside the solar green house. Number of leaves per plant and root length of plant and were
found more as compared to control. The average PAR value for spinach was 150 umol/m2s which is within the
range of plant requirement. The sizing of panels would be optimized in terms of electricity generation, costand
the plantyield. The study is in progress.

Multi-utility electric vehicle

A multi-utility electric vehicle has been developed which is powered by a
6kWh LiFePO4 battery (60V, 100Ah) and a 60V BLDC motor with a .
controller for light agricultural tasks. The chassis was analyzed using |
Ansys 18.1 to design for strength and stability. The MUEV, with a 530 kg =
payload (excluding the driver), was equipped with reaper and planter =
attachments, a 12V DC power pack, and a hydraulic cylinder with a 10L
tank. It has a 2.5m turning radius and was suited for tasks like sowing, §
harvesting, and transportation. Field evaluation for paddy harvesting
observed an effective field capacity of 0.203 ha/h, 80.55% efficiency, with
apower consumption of 2.42 kW (38A current). The operating costand energy consumption were estimated as
Rs1125/haand 179.11M]/harespectively. For chickpea sowing, the effective field capacity was 0.29 ha/h, with
75.98% efficiency and a cost of X874.60/ha. The power consumption during the sowing operation was
estimated 0.664 kW (19A current), totaling 1518 M]/ha. Battery tests performed at ICAR-CIAE and it was
lasted for 4-5 h withoutload and 2-3 h under field conditions.

Solar power pack for pruning and variable rate spraying _

A solar power pack, consisting an MPPT charge controller,a40V 100Ah w

Li-ion battery, and 900W flexible solar panels is under development. = _‘— :
Real time monitoring and logging of battery charging percentage, %
voltage, temperature, and load were implemented in the design. Forthe J
smart variable-rate spraying system, a Python algorithm was -
developed to control spraying based on data from an RPlidarLiDAR
sensor rotating at 8000 Hz. A circuit diagram was designed for the

variable-rate spraying system. An integrated embedded system with a microprocessor and sensor has been
developed. Calibration of the system for varying canopy densities and flow rates is currently under progress.
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Bio-hydrogen generation
Bio-hydrogen generation from methane through catalytic reforming

This research investigates the hydrogen production through methane
pyrolysis. By impregnating nickel (Ni) onto saw dust char and alumina
balls (Al), the catalytic activity was enhanced, leading to improved
hydrogen yields. to systematically study the effects of various
parameters, including temperature, gas flow rate, and catalyst loading,
on the hydrogen production process. The results of this study provide
valuable insights into the optimization of hydrogen production from
methane pyrolysis using sustainable catalysts. The char derived from
sawdustand alumina balls of 2-3 mm size served as the catalyst supports.
Nickel impregnation, at 5, 10 and 15% concentrations, was employed to
enhance the catalytic activity. Preliminary experiments were conducted
to evaluate the performance of the prepared catalysts. The catalyst exhibited a methane conversion up to 98%
for a period of 15 min and thereafter it sustained for 120 mins with a conversion of 80%. The high catalytic
activity and stability of the catalyst can be attributed to several factors, including strong metal-support
interaction between Ni nanoparticles and the alumina-sawdust char support. The porous structure of the
support provides a large surface area for the adsorption and activation of methane molecules. Multi-walled
carbon nano tubes (MWCNT) were found to be formed during the methane conversion. The diameter and wall
thickness of these nanotubes was determined by SEM and TEM analysis and found to be 13 and 11 nm,
respectively. This research demonstrates the potential of the alumina-sawdust char-supported Ni catalyst as a
promising material for the efficientand sustainable production of hydrogen from methane pyrolysis.
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Development of process protocol for the production of hydrogen with porous C-induced dark
fermentation using paddy straw

Bio-hydrogen generation though biochemical conversion pathway was
initiated using paddy straw. Paddy straw as lignocellulosic biomass is an
attractive resource as it is renewable, cheap and available in large
quantities. It has high carbohydrate content that can be converted into
bio-hydrogen through dark fermentation process. The paddy straw was
treated with 0.5% and 1 % Sulfuric acid and hydrolysate obtained was "
used for experiment. The solid fraction was washed and dried at 65°C.
Biochar was produced from solid fraction at a temperature of 400, 500
and 600°C for 1h. The biochar sample was analyzed for surface area and
proximate analysis. Experiments were conducted using hydrolysate with
addition of biochar at a rate of 10 g per liter. The surface area of material
was analyzed using BET surface area. It was observed that with the
increasing pyrolysis temperature the surface area of biochar was
increased. It was 18.49, 29.62 and 204.77 m2 per g at a pyrolysis
temperature of 400, 500 and 600°C respectively for 0.5 % treated
sample. Similarly for 1 % acid treated sample it was 36.33, 66.67 and
234.27 m2 per g at a pyrolysis temperature of 400, 500 and 600°C
respectively. Maximum recovery of hydrogen gas was 2.47 L per kg of
paddy straw obtained at a process condition of 1% treated material and
biochar prepared at 600°C. It suggested that more surface area of biochar
is favourable for microbial community growth to enhance the hydrogen
production.

Generation of high grade nanoporous carbon from biomass
Generation of supercapacitor grade carbon from crop residues

The synthesis of nanoporous carbon from chickpea stalk
through chemical and thermal activation using potassium
hydroxide (KOH) was studied. The synthesized
nanoporous carbon was thoroughly characterized and
applied in for energy storage. Activation of the chickpea
stalk was performed under an inert nitrogen atmosphere
at varying activation times (30, 60, and 90 minutes) and
temperatures (750, 800, and 850 °C). The chemically
activated nanoporous carbon was successfully tested as a
supercapacitor electrode material for the first time,
demonstrating its potential in energy storage
applications. Comprehensive characterization of the raw
chickpea stalk and the prepared nanoporous carbon was
conducted using Thermogravimetric analysis (TGA), proximate analysis, adsorption analysis, BET surface area
analysis, SEM, XRD, and FTIR spectroscopy. Thermogravimetric analysis revealed that the chickpea stalk
undergoes mass loss in three stages, with major volatile degradation occurring between 143-374 °C.
Adsorption analyses revealed that the nanoporous carbon exhibited high microporosity and mesoporosity.
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The BET surface area analysis showed that all the prepared nanoporous carbon samples possessed micro and
mesopores. The highest surface area (1239 m?/g) and pore volume (0.60 cm®/g) were recorded for sample CT-
9(temperature 850°C, holding time 90 min, and heating rate 10°C/min). SEM imaging revealed interconnected
micro and mesopores in the prepared nanoporous carbon. FTIR analysis indicated functional groups such as
alcohol group (O-H), ester group (C-0), carbon dioxide (0=C=0), and carboxylic acid (0-H) significantly
improved the interaction between the material and electrolyte ions. Electrochemical performance was
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evaluated using a three-electrode setup with 1M KOH as the electrolyte. Cyclic Voltammetry (CV), Galvanostatic
Charge-Discharge (GCD), and Electrochemical Impedance Spectroscopy (EIS) were employed to analyze the
nanoporous carbon as an electrode material. The results showed that the nanoporous carbon-based electrode
exhibited a specific capacitance of 343.29 F/g at a current density of 1.0 A/g, an energy density of 48 Wh/kg,
and a power density of 495 W /kg, along with excellent cycling stability. The equivalent series resistance was
measured at 1.06 Q. These findings indicate that chickpea stalk-derived nanoporous carbon is a promising bio-
material for high-performance super capacitors and energy storage devices.

Plasma treatment of crop residues for improved characteristics

Plasma-based treatment of lignocellulosic biomass is an emerging, innovative, and eco-friendly approach to
modifying structural and physicochemical properties of crop biomass. This study explores the effects of non-
thermal plasma treatment on chickpea crop residue, focusing on structural and surface modifications using X-
ray Diffraction (XRD) and Brunauer-Emmett-Teller (BET) analyses. Chickpea stalk biomass, collected and
prepared into fine powder, underwent cold plasma exposure for varying durations (15, 30, 45, and 60 minutes)
under controlled low-pressure conditions. The plasma environment, generated by high-voltage electrical
discharge, facilitated extensive surface and molecular alterations, driven by reactive ionized species. The
interaction between plasma-generated radicals and lignocellulose components induced profound changes in
crystallinity, porosity, and molecular organization. XRD analysis revealed a distinct evolution in crystallinity
with plasma exposure. A progressive shift in peak positions and variations in intensity suggested molecular
rearrangement, where 15 and 60 minute treatments promoted enhanced crystallinity, while the 30 minute
exposure exhibited broader peaks indicative of partial amorphization. These structural modifications reflect
the intricate interaction of plasma with hydrogen bonding networks, potentially unlocking new avenues for
biomass valorisation. BET surface area analysis further confirmed substantial morphological transformations.
Plasma treatment led to significant densification, as evidenced by an initial drop in surface area from 0.85918
m?/g (raw) to 0.045257 m?/g (15 min). However, a sharp increase in pore diameter and volume after 30
minutes suggested an expansion of microporous structures, likely due to plasma-induced etching effects.

Value added products from biomass
Process optimization for maximizing the fermentable sugar yieldsfrom paddy straw and corn cobs

This study focuses on maximizing the fermentable sugar yields from paddy straw and corn cobs through an
integrated acid and enzymatic pretreatment process. Two-step pretreatment process: dilute sulfuric acid
pretreatment followed by enzymatic hydrolysis was experimented. A response surface methodology (RSM)
with a Box-Behnken design was employed to optimize key process parameters such as acid concentration,
temperature, and residence time for the pretreatment.

For paddy straw, the optimal conditions were found to be 1% H2S04, 80°C, and 20 minutes, which resulted in
effective cellulose enrichment (95.4%) and lignin reduction (38.2%), promoting efficient enzymatic
hydrolysis. Using cellulase from Trichoderma reesei, enzymatic hydrolysis yielded high glucose concentrations
of 225.2 mg glucose/ml per gram of paddy straw. Surface modifications of pretreated paddy straw were
validated using Brunauer-Emmett-Teller (BET) analysis and morphological studies, revealing a 58.6%
decrease in surface area, a 25% decrease in pore volume, and an 87.9% increase in mean pore diameter under
optimized conditions. These changes indicate improved accessibility of cellulose for hydrolysis and suggest a
more efficient conversion of paddy straw into biofuel.

Similarly, for corn cob, the optimal pretreatment conditions involved a 0.5% sulfuric acid concentration, 120°C
reaction temperature, and 40-minute duration. Under these conditions, the cellulose content of the pretreated
corn cobincreased to 66.10%, while the hemicellulose content decreased significantly. Enzymatic hydrolysis of
the pretreated corn cob resulted in a maximum saccharification yield of 41.1%, corresponding to a glucose
yield of 185 mg/g of corn cob. The fermentation experiments using Acetone-Butanol-Ethanol (ABE) are
currently under progress to assess the potential for converting the fermentable sugars obtained from the
pretreated biomassinto biofuels
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Extraction of cellulose from corncob residues

Process technology for extraction of cellulose from corncob residues valorization of corncob residues was done
through synthesis of high crystalline cellulose using chemical treatments, which involved alkaline pre-
treatment and bleaching. The cellulose content was notably increased in the extracted cellulose (88.13%) as
compared to corncob biomass (42.30%). The morphological, chemical, and thermal properties of the resulting
cellulose were thoroughly examined through various analytical techniques. The fiber diameter of extracted
cellulose was reduced compared to corncob biomass. The chemical structure of the cellulose was analysed
using the FTIR, confirming the effectiveness of the treatments. The XRD pattern of extracted cellulose exhibits
sharp peaks at 20 of 16 -, 22 -, 34 - and 45 °, respectively. The appearance of sharp peaks attributes the
typical crystalline nature of the cellulose. The XRD results showed that crystallinity index of corncob, which
was 29.63%, increased to 53.95% in extracted cellulose. Furthermore, thermogravimetric analysis
demonstrated that the lower degradation temperature of extracted cellulose would be beneficial for
degradation of bio based materials.

Corn cob Cellulose

Development of pellets using digested biogas slurry and soybean stalks

This study investigates the utilization of digested biogas slurry (DBS), a byproduct of anaerobic digestion, in
combination with soybean stalks to form biomass pellets as an alternative energy source. The research
systematically assesses the physicochemical properties of both substrates and evaluates optimally blending
ratios (1:1, 2:1, and 3:1) and moisture content (10,15 and 20%) for pellet production. Results indicate that
blending (1:1, MC 15%) of soybean stalks with DBS yields pellets which has superior calorific values (17
M]/kg). Maximum mechanical strength was achieved as 17.28MPa with bending ratio of 1:1, and significant
bulk density of 1962 kg/m3was observed with bending ratio of 1:1 (MC 20%). As compared to conventional
fuels, developed DBS pellets have reduced emissions and maximum 79.9% water resistance index (3:1). These
findings offer a promising approach to managing agricultural waste while promoting circular bioeconomy
practices and sustainable energy systems.

Development of plastering material using paddy/ soybean straw for small dwellings

Thermally treated straw (paddy and soybean) based mortar cubes (50 x 50 x 50) mm and prismatic samples
(40 x40 x 160) mm were prepared and mixed with cement: sand ratio of 1:3 in different combinations by the
replacement of sand with thermally treated straw i.e. 1:2:1, 1:1:2 and 1:0:3. Soybean and paddy straw was
selected for thermal treatment at three temperaturesi.e. 350,450 and 550°C. The thermally treated paddy and
soybean straw was mixed in different proportion with sand at constant proportion of cement. The cement to
sand ratio for mortar preparation was kept as 1:3 (volume basis). The water to cement ratio of a 0.6 (weight
basis) was used as itis suitable to produce conventional mortar. The sand was replaced by the raw biomass and
thermally treated biomass (25%, 50% & 75%) for mortar preparation while the portion of cement was kept
same (25%). Similarly for flexural strength test the prismatic bars of 160 x 40 x 40 were prepared for different
combinations (25, 50 and 75%) of cement sand and thermally treated biomass. Samples for compressive and
flexural strength testing were prepared in molds and cured in water for 28 days.
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It was observed that replacement of sand with thermally treated soybean straw found better in terms of
compressive strength as compared to thermally traeted paddy straw. Replacment of sand to the tune of 25%
and 50% with thermlly treated soybean straw ( treatment imparted at temperature of 350 and 550°C) gives
better and stable results as compared to paddy straw.

Energy auditing
Analysis of energy and carbon footprintin rice milling

The study collected data from three rice milling plants in Bramhapuri, Maharashtra, with capacities of 4 TPH, 8
TPH, and 12 TPH. The energy consumption and carbon emissions were analyzed across various stages of rice
milling, including cleaning, hulling, whitening, polishing, and others. The process flow for each milling stage
was mapped, and energy usage and CO, emissions for each stage were recorded. A breakdown of energy input
(in MJ per tonne of rice) and CO, emissions (in kg CO, equivalent per tonne) was calculated for each mill
capacity, providing insight into the energy demands and environmental impacts of each operation. The study
revealed varying trends in energy consumption and CO, emissions across different milling capacities. While
larger mills (8 TPH and 12 TPH) showed improved efficiency in most processes, certain stages like whitening
and polishing remained major energy consumers, contributing over 50% of total energy and emissions in the 4
TPHmill,and 45%-50% in the 8 TPH and 12 TPH mills.

Process-wise energy inputand carbon dioxide emissions of rice mills

Energy input, M].T-1 Carbon-di-oxide emission, kg
S.No. Process COzeq. T1

4 TPH 8TPH | 12TPH | 4TPH 8 TPH 12 TPH
1 Cleaning 59.65 42.01 37.66 441 3.11 2.80
2 Hulling 59.29 61.54 59.66 4.42 4.58 4.44
3 Paddy separation 14.17 10.41 6.94 1.04 0.77 0.51
4 Thick grading 5.79 2.31 6.07 0.43 0.17 0.45
5 Whitening 278.40 213.24 177.03 20.74 15.89 13.19
6 Tip separation 8.31 11.44 8.54 0.61 0.85 0.63
7 Polishing 278.80 172.75 157.47 20.78 12.88 11.74
8 Colour sorting 23.98 24.84 27.90 1.78 1.84 2.07
9 Length grading 30.74 29.56 37.83 2.28 2.19 2.81
10 Dust cyclone section 42.33 24.50 23.01 3.16 1.83 1.72
11 Bran cyclone section 98.08 118.10 117.30 7.31 8.81 8.75
12 Bran & Tip separation 53.53 42.39 38.60 3.99 3.16 2.88
13 Packaging 25.29 11.52 10.30 3.16 1.71 1.42
Total 978.37 764.61 708.31 74.09 57.79 53.41

Energy inflow outflow assessment of soybean wheat cropping system of selected villages of MP

The survey and data collection from the farmers was carried out in the 30 selected villages of Madhya Pradesh
and a total 600 farmer's data were collected and analyzed. To evaluate efficiency, Data Envelopment Analysis
(DEA), a non-parametric statistical method, was employed to identify efficient and inefficient farmers and to
calculate the projected energy saving.
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The introduction of a solar-operated knapsack sprayer in a soybean g
field significantly reduced energy consumption. For herbicide
application, energy input with solar sprayer was 150.35 M]/ha,
compared to 174.35 MJ/ha with a conventional power knapsack
sprayer, resulting in the energy saving of 13.77%. In case of insecticide
application, the energy consumption with the solar-operated knapsack
sprayer was observed 51 M]/ha. In Madhya Pradesh energy
consumption for insecticide application with the manual knapsack

sprayer was 59 M] /ha, whereas with the power knapsack sprayeritwas #ss :

116 M]/ha, resulting in a 14% and 56% energy saving respectively with
the solar-operated sprayer, showcasingits efficiency and sustainability.

Intervention of technologies like laser land leveler (LLL), seed cum
fertilizer drill and solar-operated knapsack sprayer were carried out in
the farmer's field. It was observed that, energy saving of 5.59% is
possible with the use of LLL. A seed cum fertilizer drill was introduced
for sowing soybean (variety RVS 1135) with a seed rate of 85 kg/ha,
reducing total energy consumption to 1932 M]/ha compared to the
regional average of 2615 M]/ha. This intervention achieved around
26.10% energy saving.
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IRRIGATION AND DRAINAGE ENGINEERING DIVISION

Linear move irrigation system for small farm

An indigenous irrigation system tailored for small farms has been
developed for better adoption of morden irrigation systems. A linear g
move irrigation system using a guiding arrangement was developed and
evaluated for irrigating 0.4 ha area, suitable for crop heights up to 1.5 m.
The developed system can operate using an electric gear motor drive;
using timer controllers and a single- and three-phase electric circuit,
system moves at forward a speed of 0.2 km/h and operates semi-
automatically to apply the designed depth of irrigation on a stop-and-go
basis. The cost of the developed system is approximately Rs. 1,00,000/-
and the expected life of the system is 10 years. The developed system with five sprinklers achieved a
distribution uniformity of 78.5% and a coefficient of uniformity of 86.2%. The developed unit can save the
labour cost of operation by about 25% compared to a portable sprinkler system and will not cause hindrance to
mechanized intercultural operations.

Estimation of evapotranspiration and carbon fluxes using eddy covariance for wheat crops in vertisols

Quantification of evapotranspiration and
carbon fluxes in wheat and soybean crop
fields was done using the eddy covariance [
technique, which provides a direct and &
continuous measurement of the net &
ecosystem exchange of CO2 between the § : VTl
land surface and the atmosphere. The net =i, B NS SRRl RN 22

ecosystem exchange, gross primary

production, and ecosystem respiration in the winter wheat field were -512.05,937.79, and 425.74 g C m-2 for
the year 2021-22 and -546.80,972.15and 425.30 g Cm-2 in the year of 2022-23. Evapotranspiration for wheat
was quantified as 326.1 and 305.2 mm for the crop season 2021-22and 2022-23.

Nano sensor and its application through cloud-based network for real time irrigation to soil and plant

Doping of PANI with strong acids increases its

electrical conductivity but makes it unstable at |

higher humidity or moist conditions. The CSA-doped ; ]

PANI was prepared for deposition on the stainless {EE[E H sMM LSB bl D

steel needle surface of the soil moisture sensor. A set- —— Lo/

up was developed for surface modification of MP 406
X

soil moisture sensor using nanoparticles of PANI e, 2200 OOOT
material. The findings revealed notable e e e -
improvements in the sensor's performance. mHEE oo FEEs

Channel 3 Channel 4 Channel 5|

Sensitivity in the 35-45% VSW range increased from
6.77 to 8.31 mV /% soil moisture. The enhancement

External Battery
12 volts

in sensitivity after PANI deposition rose to 26.2% at S
100% VSW from 12.1% at 10% VSW.
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Yield prediction using data driven techniques and UAV imagery

Yield estimation using UAV imagery enables
timely, accurate crop assessment, supporting
precision farming, resource optimization, and | =

informed decision-making. State-of-the-art

CNN-CBAM-based deep learning models were [7 o [comvolution
developed for yield prediction for wheatandrice | 5§ = layers || oo (CBAM)
using UAV RGB and multispectral imagery. The
ground truth data on the number of panicles, |-
panicle length and yield per m? were collected
and verified. A new approach of convolution
block attention module (CBAM) was added to
CNN layers for improving feature selection and
prediction. The performance of developed models was evaluated by statistical parameters such as MAE
representing panicles per m?. The minimum MAE (Panicles per m?) in the testing dataset for CBAM-AgriV1,
CBAM-AgriV2 were 2 and 7, respectively. Wheat yield prediction using CBAM-AgriV1 and CBAM-AgriV2 models
had R? = 0.77 and R? = 0.70, respectively. Similarly, for rice yield prediction, the R? of 0.63 and 0.57 were
observed for corresponding models, respectively.

RED-EDGE

Estimation of crop coefficient using machine learning and UAV imagery

This study aimed to explore the potential of leaf
area index (LAI) and multispectral vegetation AV baead
indices (VIs) obtained by an unmanned aerial j’l;zg:;'on
vehicle (UAV) for estimating the Kc value for a indices, Leaf|
wheat crop on a field scale. Hence, the performance

of the estimation model for daily wheat Kc derived
by two machine learning algorithms (random
forest (RF), multiple linear regression (MLR), and
artificial neural network (ANN) based on the
ground-based LAI and UAV-based multispectral VIs (NDVI, SAVI, GNDVI, TCARI, RTVI) was evaluated under
multiple irrigation conditions during the entire cropping cycle. Maize RFR with VIs-LAl-based ET was
compared to FAO-56-based ET. The Random Forest model with vegetation indices and ground truth (LAI) as
input was better (R?=0.81, RMSE = 0.124) than other models for wheat crop coefficient estimation.

Multiple Linear Regression
Artificial Neural Network
[

FAO056 PM based Kc

Crop Coefficient (kc)

ML based decision support system for micro-irrigation scheduling

ML based DSS for micro-irrigation scheduling has been
developed with three modules. In Module 1, the web
application for Machine learning (ML) based reference
evapotranspiration (ETo) prediction was developed using
python and HTML. The random forest (RF) model was
selected to predict ETo as it outperformed the support
vector regression and artificial neural network model. For a
weather input combination of maximum temperature E
(Tmax), minimum temperature (Tmin), relative humidity - -

and wind speed, the RF algorithm predicted the ETo with s e e
highest R2 (0.98) and lowest RMSE (0.46 mm/day). The

real time forecasted weather dataset was integrated with a

web-based application using the flask API to predict 5 days' lead time ETo. The database of weather, crop and
soil information for DSS was prepared and integrated with the DSS module. Based on weather and crop
information, predict crop water demand was predicted in Module 2. An irrigation scheduler was developed for
guiding when to irrigate and how much to irrigate for crops grown in module 3.
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Automaticirrigation control valves for gravity-fed canal systems

A prototype of automatic irrigation control valve for gravity-fed canal
systems has been developed to reduce the labour intensiveness of
surface irrigation. It was evaluated for real-time controlling the surface
irrigation. The developed control valve operates using an electric gear
motor drive. This valve can automatically open and close with the help of
sensors and controller commands. The system has been integrated with
automation system using soil moisture sensors and cut-off ratio
conditions to enhance the water application efficiency.

Rootzone climate control structure for mushroom and hydroponicleafy green cultivation

Direct exposure to sunlight and elevated ambient temperatures can
significantly increase the temperature of the nutrient solution in
hydroponic systems, negatively affecting the root zone environment and
hindering the growth of leafy vegetables. To overcome this challenge, a
root zone climate control structure equipped with a fan-pad cooling '_ £
system has been developed. This system uses PVC pipes installed within
a closed, insulated structure to limit heat gain from solar radiation and
the surrounding air. It effectively maintains optimal root zone
temperatures for hydroponics while also creating a suitable
microclimate for mushroom cultivation. The fan-pad system has demonstrated a reduction in internal
temperature by 8-15°C and an increase in humidity by 20-25% compared to external conditions. This
innovative structure enables the concurrent cultivation of leafy vegetables and mushrooms in a controlled
environment, significantly enhancing resource efficiency. The system can reduce water usage by up to 80-90%
and boost crop yields. Additionally, this technology holds substantial promise for urban agriculture by
lowering transportation costs, enhancing food security, and enabling year-round cultivation of fresh produce
inlimited spaces.
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AGRO PRODUCE PROCESSING DIVISION

Tender jackfruit peeling machine

A motorized peeling machine was developed for removal of spikey peel of tender jackfruit. ’% ™
Jackfruit holding assembly and peeling arm with blade are the key functional components of y
the machine. A spring-loaded peeling arm carrying a peeling blade was fixed on the surface
ofthe rotating jackfruit. During the rotation of jackfruit, the peeling arm moves linearly from
top to bottom simultaneously peeling the jackfruit. Rotational speed of jackfruit, linear
speed of peeling arm and location of peeling blade are the key operating parameters of the §
machine. The peeling efficiency was reported to be 96.57 % with a peel loss of about 2.8 % at
arotational speed of 80 rpm, linear peeling rpm speed of 5 m/s and location of peeling blade
of 85 mm. The machine is operated by an electric motor (1.47 kW) and its output capacity is
about120kg/h.

Cutting cum anti-browning system for peeled tender jackfruit

A cutting cum anti-browning treatment system has been developed. The cutting assembly
consists of set of blades (6 Nos.) operated vertically in reciprocating motion. The cutting
blade is operated with pneumatic system comprising of a pneumatic cylinder (bore 75 mm,
stroke 400 mm), at maximum pressure of 0.98 N/mm?. A stainless steel container contains |
the anti-browning solution (ascorbic acid, 1.5 % conc.) fitted at cutting platform to avoid the g
browning of cut pieces of peeled jackfruit. During operation, the peeled jackfruit has to be
kept in the container containing the anti-browning solution where it is cut and
simultaneously treated with an anti-browning solution. The effective time to cut one peeled
jackfruit is 5 seconds after touching the blades on surface of fruit. However, the output
capacity of the cutting system including the time of loading and removal is about 250-270 &}
kg/h of cut tender jackfruit.

Shredding machine for tender jackfruit

A shredding machine has been developed for shredding of peeled and cut tender jackfruit.
The machine consists of a shredding disc designed for effective shredding of the peeled cut
jackfruit. A collectiondiscis placed below the shredding disc which throws outthe shredded
jackfruit to the outlet. In operation the sliced/cut jackfruit has to be fed from the feeding
chute above the top of the machine and has to be pressed slightly for shredding. The machine
is operated by 1 hp single phase electric motor and has an output capacity of 100 kg/h.

Grain handling, surface disinfestation treatment cum bagging system

The mechanized self-propelled, walk behind type grain handling cum bagging system was
developed. The developed mechanized system consists of two opposite direction-rotated
screw conveyors fitted at front rotated at the speed of 250 rpm for gathering the spread
grains at center, the specially designed inclined bucket elevator picks the grains from flour
and conveyed it up to overhead hopper. The hopper of the machine with surge capacity of 10 %
kg of grains metered and discharges grains from its bottom to the reciprocating conveying *
deck keeping in view of single layer maintained on deck. The machine has been tested for
wheat grains. The conveying deck contains about 4.5 kg of grains (wheat) at a time and
conveyed towards discharge chute through its reciprocating movements. The conveying
deck also equipped with overhead array of 05 nos. of infrared heaters (1000 W each) to give
in-situ surface treatment for early stage disinfestation of the conveying grains. The
treatment time of 45-60 s can be maintained as per the requirement through adjusting the
reciprocating movement of deck. The grains were further collected in the attached bag at the discharge end of
the deck. The whole system is running by 3 Hp three phase electric motor. The machine has a capacity of 0.6
tonne/h bagging of free flowing grains. The system operated at 0.7 km/h and 6.36 % of deck slope effectively
treated the grains with 100 % of insect mortality and 0 no. of egg hatchability. The cost of operation in
developed systemis Rs. 210/ tofgrains.
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Cleaner cum grader for millets

Small and variable size of millets and its lighter weight makes a challenge for its
cleaning with commercial mechanical cleaner cum grader machine. A cleaner cum
grader machine has been developed for millets. [t consists of a hopper for controlled
feeding, a set of different-sized sieves (screens) to separate millets based on their size,
and a blower to remove dust and light impurities. The machine is operated by a 0.25
hp electric motor (single phase). The machine was tested for cleaning cum grading of
sorghum. The cleaning efficiency of sorghum was recorded to be 90-92 % at an
operating speed 0of 400 rpm and stroke length of 10 mm. Two number of screens were
used for testing of machine for sorghum. The aperture size of top and bottom screen
was 4.30 and 3.20 mm, respectively whereas the percentage open area was 67% and
37 %, respectively. The capacity of developed cleaner cum graderis 70-80 kg/h

Multi millet de-husker

Dehulling of minor millets like kodo, kutki etc. is a great challenge due to its small size
and strong adherence of hull to the kernel. A multi-millet de-hulling machine,
consisting of a pair of rubber rollers rotating at differential speeds in opposite
directions for providing the shearing and crushing action for de-husking of millets,
has been developed. The machine is operated with a 2 hp electric motor (single
phase). The developed dehuller was tested for dehulling of kodo millet. The dehulling
efficiency of kodo was recorded to be 70-75 % in single pass, at an operating speed of
400 rpm. The capacity of developed dehulleris 70-80 kg/h.

Potato storage with controlled aeration and humidification through floor ducting system

A sensor-enabled on-farm storage structure for potatoes, equipped with
aeration and humidification arrangement through a floor ducting system
was developed. The system facilitates monitoring the key storage
parameters such as temperature and humidity using sensors and provision
for aeration and humidification arrangements during storage.
Experimental findings revealed that the developed structure maintained a
temperature of 22-26°C compared to the ambient condition of 34-39°C,
and relative humidity also increased to more than 50% compared with dry
summer condition RH of 17-38%. The system was able to achieve a cooling
efficiency of 89.89%. Experimental trials demonstrated significant
improvements in potato quality retention with reduced weight loss
(system- 3.95%, control- 8.14%), rotting (system-8%, control- 38%), and
greening incidence (system - 16%, control- 42%) at the end of 6 weeks of
storage in comparison to ambient stored samples. Reducing sugar content
in the stored sample showed a slightly increasing trend with a maximum
value of 58.11+0.69 mg/100 g of FW, which is lower than the values
reported for the cold stored sample, which is beneficial while processing
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Infrared assisted drying and quality evaluation of tomatoes with comparative analysis of drying
methods

A process has been optimized to make powder of
tomato. The process involves slicing of tomato,
infrared assisted hot air drying and grinding.
Tomatoes at Stage 5 ripening result in lower slicing
losses (2.68%) and higher slicing efficiency S an i
(94.21%). Slice thickness also plays a vital role in

product quality, slicing efficiency and drying
characteristics. A thickness of 6 mm was found
optimal, with better slicing performance, reduced
moisture content, higher drying rates, and minimal
shrinkage in the final product. The effects of IR
intensity and source-to-sample distance on drying
performance were investigated. It was observed that a lower IR intensity of 1000 W/m? resulted in higher
moisture content (15.59%), lower dryingrates (5.45 x 10-2 Kg water/Kg DM-min), and prolonged drying times
(5.5 hours). Conversely, a higher IR intensity of 2000 W/m? led to reduced drying time (3.5 hours) and
moisture content (10.30%) but caused slight burning in samples placed directly below the heater. A moderate
IR intensity of 1500 W/m?, with a source-to-sample distance of 100 mm, was found to be optimal, ensuring
efficient drying with acceptable quality attributes. A comparative study between IR-assisted drying, hot air
drying, freeze drying, biomass-based drying, and commercially available sun-dried samples revealed that
freeze-dried products exhibited superior in terms of color attributes, better moisture retention, reduced
shrinkage, and higher rehydration ratio.
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Development of tomato ketchup, puree and powder

The value-added products from the mature, ripen tomatoes like ketchup, puree and powder has been
developed. The various steps for the preparation of ketchup includes washing, cleaning, hot water blanching
(100°C for 6 minutes) followed by peeling, crushing/grinding, straining and cooking. The various specialized
spices are added as ingredient in the pre-cooked paste and allowed for final cooking to reach at desired
thickness. The desired thicknessis judged based on TSS 26-28 °Brix for ketchup. Similar method is followed for
the preparation of tomato puree up to cooking. However, there is no addition of any spices after cooking while
the paste is concentrated up to 30 minutes, and stirred continuously until the TSS reaches at 80 °Brix. Further,
with the addition of recommended preservatives, puree was allowed for bottling and cooling. The tomato
powder was developed from the dried slices of the tomatoes. The tomato slices of about 6 mm thickness were
dried in hot air drying at 60°C for 72 hours and then these dehydrated tomato slices were grinded in hammer
mill orin grinder to get fine powder. The dehydrated tomato powder packed in airtight containers.

Tomato Ketchup Tomato Puree Tomato Powder
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Technology for production of fresh gluten, gluten flour and gluten free flour

The fresh gluten, gluten flour and gluten free flour were developed using gluten extractor. About 30 kg of wheat
flour was fed to the gluten extractor, and operated ata 50 rpm with mixing time of 22 minutes. About 17 liters of
water (57%) was added initially for dough making. Once the dough was formed, excess water was further
added to wash the dough by running a helical screw at 40 rpm. Further, adding the water (40 liter), the gluten
extractor kept stationery without running for half an hour for better soaking of the dough. The machine was
then run to separate the gluten from dough. Water that turn starchy was discarded in an interval and freshwater
was added and run the screw until the water remains close to transparent. Finally, water was discarded and the
gluten was collected in a mesh bowl through the exit gate conveyed by rotating screw. Total 8 kg of wet gluten
was collected during this stage. After that, this wet gluten was dried in the tray dryer at 60°C for 30 h and
grounded to make powder. Total 3.250 kg (10.6%) gluten powder obtained. The discarded starchy water from
the outlet was collected separately, dried in tray dryer at 60°C for 30h, and then grounded to obtain gluten free
flour. The process obtained about 83.33% (25 kg) of gluten free flour.

Gluten Extractor Wet gluten

Milletbased value added products
Milletbased nutri-protein mixture

The ingredients used in the product includes millet grains, pulses (green gram,
chickpeas, and peas), nuts and seeds, dried fruits, cocoa powder/vanilla powder,and F&
soy milk powder. The ingradients then exposed to selected unit operations and &g
process conditions. Its per 100 g nutritional value includes 18.5 g of protein, 60 g of
carbohydrates, 14 g of fat, 149 mg of calcium, and 5.0 mg of iron.

Millet based biscuit

Millet jaggery-based biscuits have been developed to leverage the nutritional
benefits of millets. The biscuits are developed with ingredients such as whole-wheat
flour, millets, jiggery, skim milk powder and ghee. The thickness of the biscuits is kept
at 5 mm during the sheeting of dough. The proximate composition of biscuitincludes
moisture content of 3.98+0.12%; protein content of 10.21+0.34%; fat content of
20.56 £1.32%; total ash of 1.65%£0.11%, carbohydrate of 64+1.57% and hardness of
50.97 £ 8.16 N. The cost of production of developed millet-based biscuit is Rs.
210/kg.
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Millet nutri-dalia

The millet-based nutria dalia was developed using sorghum flour, spice mix made from dry q’ =
vegetables such as capsicum, tomato, green coriander, and spices like cumin, turmeric |
powder, salt, and herbal mixtures. The ingredients are fermented which enhances protein
digestibility, B-vitamin content, and reduces anti-nutrients and improves mineral
bioavailability. The per 100 g nutritional profile of the product includes 340 kcal of energy
value, 70-75 g of carbohydrates, 8-10 g of protein, 2-4 g of fat and 40 mg of calcium content
with shelf-life of 40 days in metallic packaging.

Millets based nutri bar

A millet-based nutri bar was developed using a blend of nutritious
ingredients, including millets as primary ingradient, dry fruits, soymilk
powder, choco powder, honey, butter, and

natural flavoring agents. This snack food is rich in protein, fiber, and
essential nutrients, making it as an excellent choice for health-conscious
consumers. Honey serves as a natural sweetener and binding agent,
while butter enriches the texture. The per 100 g bar contains about 350-
400 kcal of energy, 50-55 g of carbohydrates, 8-10 g of proteins, and 12-
14 g of fats. The shelflife of the product was 5 to 6 monthsinalaminated pouch.

Roasted bajra, roasted kodo, bajraladoo and kodo ladoo

The products are prepared through dry-roasting of bajra and kodo millets in a mechanical roaster or in open
pan at 120-125°C for 15 minutes. After roasting, the grains were cooled up to room temperature under
ambient conditions. It may consume as its whole form or may ground into flour or flavored with seasonings for
snacks applications.The 100 g of roasted kodo millet grains contains 8-9 g of proteins, 2-3 g of fat, 65-70 g of
carbohydratesand 2.5 g of ash while roasted bajra contains 11-12% of protein and 5-6% of fats.

The millets were soaked in for 18 h in 80°C hot water and then dry-roasted. These roasted bajra and kodo was
then mixed with jaggery and ghee to make ladoo. The per 100 g Bajra-Jaggery Ladoo, contains 685 kcal of
energy, 11.7 g of protein, 18.5 g of fatand 118 g of carbohydrates while Kodo ladoo contains 9.7 g of protein, 18
offatand 118 gof carbohydrates.

Roasted Bajra Roasted Kodo Bajra Ladoo Kodo Ladoo
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CENTRE OF EXCELLENCE FOR SOYBEAN PROCESSING AND UTILIZATION

Process protocol for enhancing cooking quality of soybean splits

A process protocol was developed using novel pre-
treatment techniques: ultrasonication (US) and
microwave (MW) treatments for enhancing the
cooking quality. The conditions for each method were
optimized to achieve the best cooking properties,
resulting in significantly reduced cooking time and
energy consumption. For ultrasonication treatment,
the optimal parameters were determined to be a
power level of 500W, an ultrasonication time of 20
minutes, and a soaking time of 36 minutes. Under these conditions, the cooking time for soybean dal was
reduced to 32 minutes, with a hardness value of 27.35 N. For microwave treatment, the optimal parameters
were a power level of 745W, a microwave treatment time of 10 minutes, and a soaking time of 29 minutes. This
treatment reduced the cooking time to 36 minutes, with a hardness value of 26.45 N. The sensory evaluation
confirmed the effectiveness of these treatments, with the treated samples achieving an overall acceptability
score of 7.4 and 7.8 for US and MW treatments, respectively, as compared to 6.4 for the control samples.

e
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Continuous edible film making machine

A continuous edible film making machine has been
developed for the efficient and scalable production of
edible films suitable for food packaging applications.
Designed to work with a wide range of biopolymers
such as CMC, starch, pectin, gelatin, and others used in
the casting method. The developed machine enables
consistent and uniform film formation on a moving
conveyor system. The machine produces films up to
0.60 m wide with a production capacity of 3 meters
per hour. When tested with carboxymethyl cellulose
(CMQ) film-forming solution, the machine produced
films with excellent mechanical and barrier properties: Tensile Strength of 21.78 MPa, Elongation of 23.45%,
and Water Vapor Permeability of 1.49 x 107*° g/m-Pa-s. These values are comparable to lab-scale results. The
developed films have been successfully evaluated for food packaging, especially for retaining texture and
moisture in muffins, confirming the machine's suitability for semi-commercial applications and sustainable
packaging research. The study confirmed good texture and moisture retention, indicating that mechanically
castfilms are well-suited for various food packaging applications.

Pectin fortified tofu

A tofu with improved texture was formulated by fortifying with
pectin. Soymilk was mixed with 1% (w/v) and 3% (w/v) pectin
solutions, and then coagulated with 1% (w/v) citric acid. Tofu
fortified with pectin exhibited enhanced texture, measuring a
hardness value of 563 + 9.3 g and 179 * 8.7 g for 1% and 3% pectin
solutions, respectively, as compared to the control sample's hardness
value of 864 + 5.9 g. Additionally, pectin fortification increased tofu
yield by 10% and boosted protein content to 20%, as compared to
14% in traditional tofu after 14 days of storage. The improved texture
in pectin-fortified tofu is attributed to the entrapment of water

molecules within the protein-pectin network. Pectin-fortified tofu
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Xylose-rich soybean hull hydrolysate and its bioconversion by aspergillus niger ITCC 8304

A fermentation medium rich in xylose was developed
from soybean hulls, referred to as soybean hull
hydrolysate (SHH), with an initial xylose content of
8,869.20 mg and a pH of 5.5. To support the growth of
Aspergillus niger ITCC 8304, the SHH was detoxified
using activated charcoal. Over the 120-hour fermentation
period, the xylose concentration significantly decreased
to 1,402.45 mg, accompanied by a drop in pH to 3.25, and
visible fungal growth, indicating efficient xylose
utilization by A. niger. Concurrently, the genomic DNA of
A. niger ITCC 8304 was successfully isolated using the
CTAB method and validated through PCR amplification
using B-tubulin, ITS, and 18S primers, each yielding

Soybean hull hydrolysaces
1SHA]
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distinct and specificamplicon sizes, thereby confirming the integrity and authenticity of the fungal strain used

in the study:.
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REGIONAL STATION, COIMBATORE

Small tractor operated sugarcane sett cutter planter

The sugarcane sett cutter planter is suitable for single row planting. It Ly
was fabricated out of MS square tube 60 x 5 mm. The main frame had a "
major dimension of 1191 mm length, 1505 mm width and 1091 mm
height. A standard three-point hitch arrangement was provided for |
hitching the frame to the tractor, PTO power transmission system, £
cutting mechanism, operator's seat, ridger, soil closure, press roller, |
fertilizer hopper and pesticide tank were mounted on the main frame
with necessary supports. The capacity of fertilizer hopper, pesticide tank
and sugarcane hopper was 25 kg and 60 lit and 100 kg, respectively. =
Whole canes are fed into the depth of furrow bottom manually and sett
cutting mechanism cut the sett and the setts are dropped into the furrow opened by the deep furrow opener.
The cutting length of the sugarcane sett was 300 mm. Simultaneously fertilizer is dropped into the furrow and
also insecticide is sprayed into the above sett and then soil is covered by press roller. The unit was evaluated at
R&D farm of ICAR-Sugarcane Breeding Institute, Coimbatore. The actual field capacity and field efficiency of the
machineare 0.2 ha/h and 70%, respectively.

Detection-based pesticide sprayer system as an attachment to unmanned multi-purpose track- type
vehicle

A detection-based pesticide sprayer system was developed as an
attachment to an unmanned track- type vehicle. The system consists of a
pesticide tank (200 litre), two 12 VDC water pumps, two ultrasonic
sensors, an electronic control unit (ECU) and two sets of lances with
spray nozzles, each on both side of vehicle. The developed system was
evaluated at field condition, at operating speed of 2 kmh-1, the system
accurately detects tree canopies and achieves a droplet size (VMD) E&
within the recommended range of 140-200 um, with a spray coverage of &&=
30-40%. The developed system was evaluated at field condition, at
operating speed of 2 kmh-1, the system accurately detects tree canopies
and achieves a droplet size (VMD) within the recommended range of 140-200 pm, with a spray coverage of 30-
40%.

Continuous feed banana fiber extractor

Continuous feed banana fiber extractor was designed and developed for high
capacity extraction of fibre from banana pseudostem. The continuous feed
banana fiber extractor has an input capacity of 175-200 kg/h pseudostem
outer sheath and output capacity of 500-600 g/h dried fiber (existing
equipment @150g/h). The dried fibre recovery is 2.5-3.5 %.

Cashew nut separator, pulp extractor and fibrous material separating
machine

The equipment was developed in collaboration with ICAR Directorate of Cashew #&#
Research, Puttur, Karnataka. It has three main assemblies' viz., Cashew nut
separator, Pulp separator and Fibrous material separator. Equipment processes all
nut types and apple conditions. It has high cashew nut separation efficiency [250-
300kg/h (RCN)] with high separation efficiency > 99 % and minimal nut damage of
less than 1.0 %. Saving in cost of operation and time is 82.50 % and 96 %,
respectively
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Use ofrobotics/sensors/drone in agriculture

Pre and postemergence herbicide application with drone

A study was conducted at the Ludhiana centre to evaluate a drone-
based spraying system for the application of pre- and post-emergence
herbicides on wheat crops sown using various paddy residue
management techniques, including incorporation, happy seeder,
super seeder, and smart seeder. The objective was to compare the
performance of the drone sprayer with traditional ground-based
systems, particularly knapsack sprayers. Pre-emergence herbicide
Stomp (Pendimethalin 30%) was applied at a rate of 2.5 L /ha within
0-2 days after sowing, and the post-emergence herbicide Total
(Sulfosulfuron 75% + Metsulfuron Methyl 5% W.G.) was sprayed
30-35 days after sowing. The drone operated at a forward speed of
2.0-3.0 m/s and maintained a spraying height of 2.0-3.0 meters
above the crop canopy. The droplet size (VMD) for the drone sprayer equipped with a flat fan anti-drift nozzle
ranged from 425-600 um, compared to 700-1500 pm for the knapsack sprayer. When an adjuvant (0.1% of the
water volume) was added, the VMD increased to 550-725 um for the drone and 1700-2200 pm for the
knapsack sprayer. The number median diameter (NMD) for the drone was approximately 200 pm, while it was
600-1000 um for the knapsack sprayer. Droplet density ranged from 12-32 drops/cm? for drone spraying and
13-39 drops/cm? for the knapsack, depending on adjuvant use. Weed control effectiveness at 60 days after
sowing showed that phalaris minor was reduced by 81-92% with drone spraying, compared to 71-91% using
a knapsack sprayer. Broadleaf weeds were controlled by 70-86% with the drone and 83-94% with the
knapsack sprayer.

Robotic metering mechanism for vegetable transplanter using portray seedlings

The CAU, Gangtok centre developed a robotic metering mechanism
for vegetable transplanter using portray seedlings. The developed
system comprises a robotic arm with 5 degrees of freedom (DOF),
including the actuator, microcontroller, servo motor driver, rotary
encoder, and battery. A graphical solution was determined for the
inverse kinematics of the robotic arm movement concerning the
seedling position coordinates in the protray. This solution enabled
accurate movement of the robotic arm for picking and placing
seedlings. The performance of the developed robotic metering
system was evaluated in the laboratory under simulated conditions.
The machine's forward speed was simulated using the RPM of the rotary encoder, assuming the transplanter's
ground wheel has a diameter of 300 mm. The test was conducted on a specially developed test bench. The
robotic metering system achieved a maximum forward speed of 1 km/h for a plant-to-plant spacing of 40 cm.
The performance of the robotic arm was assessed based on picking efficiency, seedling damage, and root-media
adhesion under laboratory conditions. Optimum performance was observed at a machine forward speed of 0.7
km/h and a seedling age of 6 weeks, resulting in a picking efficiency of 99.68%, seedling damage of 4.05%, and
root-mediaadhesion 0f 91%.

Seeding/planting
Multiplerice seed pellet for directseedling

This study was carried out at CAU, Gangtok to develop multiple rice seed pellets for precision direct seeding.
Organic manure was used as the filler material and bentonite clay as the binding agent. A lab-scale pelletizer
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was employed to prepare the pellets, with mixture compositions varying from 10-30% clay and 70-90%
organic manure, following a randomized D-optimal mixture design. Optimization of the pellet composition was
performed using regression modelling and numerical analysis, based on parameters such as sphericity, specific
gravity, breaking strength, germination percentage, mean germination time, pelleting time, and pelleting
efficiency. The optimal pellet formulation was found to be 23% clay and 77% organic manure, resulting in
pellets with sphericity of 0.971, specific gravity of 1.45, breaking strength 0f 98.42 N, mean germination time of
12 days, pelleting time of 3.55 minutes per batch, and pelleting efficiency of 98.92%. Field trials using a manual
planter in puddled soil showed average hill spacing of 17.42 cm, hill population of 3, and hill spacing uniformity
0f80.22%, compared to 9.81 cm, 6.1 plants, and 63.63% uniformity with drum seeding.

FPelleting materials and Process
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Wheel-mounted two-row belt cup type potato planter

A tractor operated two row belt cup type potato [
planter has been modified and developed to
overcome the issues of low forward speed, non-
uniform height of ridge and uneven germination.
This modified machine has the provision of
ground wheel for maintaining the forward speed |
and uniform height of ridge along with
compaction discs for solving issue of ridge
compaction. The machine consists of two vertical #
rubber belts fitted with plastic cups in paired
rows for picking potato tubers, seed tubes, furrow e
openers, three-bottom ridger to form two ridges [
followed by discs for better compaction of soil, a |
fertilizer metering system and a frame along with
two ground wheels. Initial trials of the machine have been conducted at farmer's field of Village Jainpur,
Ludhiana. The average speed of operation has been varied between 3.8 to 4.0 km/h with row to row spacing of
710 mm. Depth of planting with the developed machine varied between 60 to 80 mm. The plant to plant spacing
of varied between 230 to 480 mm as the potato tubers after dropping forming a single row. The average field
capacity of the modified planteris 0.4 ha/h with the average fuel consumption of 5.5 to 6.31/h.
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Pesticide application
Radio frequency-controlled pesticide applicator

TNAU Coimbatore developed an RF-
controlled pesticide applicator '
designed for precise and efficient |&
spraying. The system includes four
key modules: the RF Module, which
uses a transmitter and receiver for |
remote control; the Sprayer Module, |
featuring a 19 lpm pump, a 2.65-
meter boom with 12 nozzles, and
motors to move the boom; the Driver
Module, with a battery, steering and
pump motors, and control circuits; and the Trolley Module, which supports all other parts on wheels. Powered
by 24V DC motors, the applicator responds to RF signals, enabling remote operation and reducing direct
exposure to chemicals. The RF communication allows long-range, reliable control. Field tests showed the
machine can cover 0.5 ha/h at 3 km/h with 65-70% efficiency. Though uneven terrain slightly affects
performance, the system significantly improves precision, reduces chemical usage, and promotes safer
pesticide application in agriculture.

Harvesting/ Detrashing/ Threshing

Tractor operated sugarcane leafdetrasher cum shredder

In order to mechanize sugarcane leaf detrashing cum shredding
operation, tractor operated sugarcane leaf detrasher cum shredder
has been developed at MPKV, Rahuri centre. The developed
equipment was evaluated at Karveer, Dist. Kolhapur over 13.09 ha
area for 42 hours. The effective field capacity of the machine was
observed to be 0.31 hah-1 and field efficiency 82.17%. The net saving
by using this machine was worked out to be Rs. 9,290 per ha (i.e.
83.70%) over conventional method.

Tractor operated turmeric combine

Tamil Nadu Agricultural University Coimbatore centre
has developed a tractor operated combine harvester for
turmeric. It consists of a de-topping unit, a digger cum
conveyor unit, and a collection tank. The de-topping * -
system, with a width of operation of 750 mm, is designed
for cutting and cleaning turmeric stalks and mounted |
just below the two lower hitch points between tractor's £
rear wheels and the digging unit. The digger cum =
collector consists of a three-point hitch, a main frame,a £
digging blade, a conveyor system, a collector tank witha FJ
tail wheel, a press wheel, and a power transmission £*

system. The digging width is 750 mm, and the rhizome-
conveying speed is set at 250 rpm. The collection unit is
attached behind the conveying system, where the dugout turmeric bunches are conveyed through an
oscillating conveying system. The total power requirement for operation equipment is 28 kW hence a tractor
having 35 - 40 kW is sufficient to operate. The field capacity was observed as 0.16 ha/h with 97% digging
efficiency, 94% de-topping efficiency and 70% cleaning efficiency at forward speed of 2.5 km/h. The cost of
operationwasRs.1100/h.
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Tractor operated lathyrus harvester

IGKV, Raipur centre developed a tractor operated
lathyrus harvester. The developed harvester consists of
a cutting unit, reel unit, gathering unit, crop cleaner
mechanism, and driving system. Key performance
results of the harvester include a field capacity of 0.42
ha/h, field efficiency of 85%, harvesting efficiency of |
90%, and 3.50% losses (including cutter bar,

conveying, and shattering losses) at a 30 mm cutting
height, 250 rpm cutter bar speed, and 12.5 rpm reel
speed. The machine costs Rs. 1,45,000, with Rs. 789 per
hour or Rs. 1878 per ha operational cost. The harvester
provides a 75% cost savings over traditional methods,
while also saving time and reducing worker fatigue.

Head feed typelinseed thresher

Ahead feed type linseed thresher has been developed at
AICRP on FIM, IGKV Raipur centre. The developed
prototype consists of threshing drum, concave unit and
reciprocating sieve unit. The principle of working of
thresher is to remove the capsule from the plant, then
separate the seeds from the capsule, and then clean the
seed from the remaining capsule. This prototype |
operating as a “hold on” type was designed to not only |
separate linseeds but also preserve the stalks for '
potential fibre extraction. This thresher is operated with
0.5 hp electric motor so that it is useful for small farmers.
The threshing capacity of the prototype was observed as 178.62 kg/h with 99.31% efficiency. The cost of
machine is Rs. 50,000/- and the operating cost was 89.17 Rs./h. The developed machine has output of 17.8
times more than the traditional method with profit of more than 5.63 times.
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AICRP on MECHANIZATION OF ANIMAL HUSBANDRY

Animal drawn multi-crop precision dibble seeder

The animal-drawn three-row dibble seeder was developed by the
IGKV Raipur centre. The developed dibble seeder consists of main
frame, dibble seeder rotor, lifting mechanism, hitch, handle and §
transport wheel. Dibble seeder has different rotors and spacers
which are used for particular seeds and tooth through which seeds ¢
are placed precisely in the soil at desired depth. The developed §
animal-drawn three-row dibble seeder was evaluated under actual |
field conditions for planting rice and okra during the Kharif 2024-
25 and Rabi 2024-25 seasons, respectively. The dibble seeder was §
operated ata speed of 2.8 km/h at planting depth of 31.25 mm. The
draft requirement to pull the dibble seeder was 245 N and 197 N for
paddy and okra seeds in the Kharif and Rabi seasons, respectively.
The actual field capacity was 0.178 ha/h for dibbling paddy and it was 0.27 ha/h for dibbling okra seeds. The
results indicated that the developed seeder would require 5.8 hours to plant paddy seeds while it took 3.7
hours to plant okra seeds in one hectare. The operational cost for planting was Rs 978 per hectare and Rs 589
per hectare for paddy and okra, respectively.

Cattle washing unit

The batch type cattle washing unit has been developed by VNMKYV,
Parbhani centre. The development of the cattle washing unit |
involved creating a portable, low-cost structure made from MS
steel pipes. A cattle washing unit structure is fitted on an RCC
platform measuring 4.25 x 1.25 x 0.15 meters. The rectangular
boom moving and scrolling at top and fitted with seven hollow cone
nozzles, one from top side of animal, two each from upper side,
middle and lower side of animal respectively. The boom is moving &
horizontally on main frame by chain (12.7mm) and sprocket (72 §
teeth) arrangement with the help of small 300 watt electric motor |
which is fixed at top of the main frame. The drain is kept for drain
out the water falling on the concrete ramp. The two gates are
provided in frame for enter and exit the animal comfortably. The
HTPE pump of 2.24 kW capacities is used for water supply. Animals require 50% less labor, 76-88% less time,
and 2.15 times (50%) more effective in ectoparasite removal as compared to traditional practices during
washing with the developed system. Additionally, water usage is reduced by 67-72%.

Cattle grooming unit

The batch type grooming unit has been developed by VNMKYV,
Parbhani centre. The grooming unit has two brushes, each 375 mm
in diameter and 600 mm in length, powered by a 1.4kW electric
motor. The brushes are positioned in a horizontal and vertical
(making L-shape) direction to groom the animal's dorsal and
lateral sides. The brush height can be adjusted to match the

animal's size, allowing the bristles, which are 2 mm thick, to

effectively groom the animal's body. The grooming unit is powered by a 0.75kW electric motor connected to a
20:1 gear ratio gearbox. Two infrared proximity sensors, with a range of 1-3 meters, are placed near the
brushes and are controlled by a panel. [t was also observed that after the grooming operation, skin infections
decreased by 3-4%, draftability improved by 15-16%, and the overall impactincreased by more than 33%.
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Non-invasive respiration rate monitor for cattle

The sensor-based non-invasive respiration E
rate monitor developed by IGKV Raipur
enables accurate, continuous monitoring of |
cattle respiration. The device consists of a
flex-type sensor, amplifier, microcontroller,
and TM1637 4-digit 7-segment display,
powered by an Arduino. It is secured using a
3m nylon belt with a buckle. The flex sensoris
made of plastic and carbon, where bending
alters resistance, allowing it to function as a

bend sensor or goniometer. The monitor's specifications include a RISC 8-bit AVR CPU, 32 KB program memory,
8 ADC channels, and 6 PWM pins, operating at 3.3-5V DC with a 400 g weight. The development cost is
Rs.7500/-. The device was validated against reference methods (flank movement and nostril breathing).
Results showed high correlation (96.96%) between sensor-based monitoring and nostril-based counting, with
a t-test indicating no significant difference (P<0.01). The sensor-based method recorded a mean respiration
rate of 39.5 bpm, closely matching nostril-based values (38.15 bpm), provingits reliability.

Sensor based mechanized washing system for cattle

A prototype of a sensor-based mechanized washing system for cattle has
been developed by GBPUAT, Pantnagar centre to facilitate the washing

and cleaning of cattle before milking in summer. The primary .-

components of the system include the main frame, reflective-type
photoelectric proximity sensor, controller box, nozzles, pipes and
fittings, pressure regulator and gauge, and water pump. The sensor
detects an animal when it reaches the washing station's sensing area and
sends an output signal to turn on the control box, which is the next
component of the system and includes an SMPS, timer, relay, and
contactor. The timer relay is triggered upon receiving the sensor's output
signal. A 2.24 kW electric motor receives electricity from the contactor,
which is activated by the relay. After that, the electric motor powers the
two-stage plunger pump. Water is delivered by the pump to the washing

station via 12.5 cm GI pipes. It has twenty-seven flat-fan-style nozzles. '

These nozzles atomize the water into fine droplets and distribute evenly
over the cattle's body. After the set duration on the timer, the pump's
power supply is automatically cut off. The developed sensor-based
washing system for cattle is currently being calibrated in the laboratory
under four water pressure levels (1.5, 2.0, 2.5, and 3 kg/ cm?) and five
showerhead heightlevels (0,0.25,0.75,1.25,and 1.5 m).
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AICRP on ERGONOMICS AND SAFETY IN AGRICULTURE AND ALLIED SECTOR

Seeding/planting/trasplanting

Remote-controlled sensor based directrice seeder

A remote-controlled self-propelled battery-powered rice seeder
has been developed by CAEPHT, Gangtok centre to overcome the
operational difficulties in direct seeding with manual drum 8
seeder in terraced and valley lands. The developed seeder can be
remotely controlled through an android based mobile application
using Wi-Fi connectivity. The seeder consists of micro-controller,
stepper motor, DC geared motor, motor drivers, battery, wheels
and frame. It has been evaluated in laboratory condition at
forward speed varying from 0.5 to 3.0 km/h and hopper fill level
varying from 25 to 75%. The forward speed of 0.7 km/hand 75%
hopper fill level have been found optimum with corresponding seed rate of 20.2 kg/ha, missing hill index of 0%,
hill spacing uniformity of 93.7%, coefficient of variance of number of seeds per hill of 0.25 and hill span of 94
mm. The developed seeder was evaluated in the field in puddled soil conditions in Sajong village of East Sikkim.
The field capacity and field efficiency of the seeder are found to be 0.017 ha/hand 62%, respectively. The
remote-controlled seeder could reduce drudgery of the operator by 64% over manual drum seeder. In addition
to thatthe operator could remotely operate the seeder comfortably from outside the field.

.

g B

Immersive VR system for remote operation of 2-wheel paddy transplanter

A virtual reality-based remote-control system integrating
robotic mechanisms, an electronic control unit (ECU), and
lever actuation with gear motors was developed at PAU,
Ludhiana. The system includes front and rear cameras that
provide real-time field views on computer and mobile
screens, enabling efficient remote operation. Operators
manipulate the machine using a hand-held remote controller |
while observing live camera feeds and path navigation
trajectories. Results highlight the influence of forward speed
on effective field capacity (EFC) and field efficiency (FE), with
EFC increasing linearly from 0.158 to 0.204 ha/h and FE
declining from 75.11% to 68.13% as forward speed rises from 1.75 km/h to 2.50 km/h. The incidence of
missing hills was significantly influenced by forward speed, linearly increasing from 0.43% to 1.78% as speed
increased from 1.75 km/h to 2.50 km/h. Remarkably, missing hills within the range of 1.5-2.0% are generally
deemed acceptable in such operations. Energy expenditure rates are lower for remote-controlled operators
(7.56 t0 9.72 k] /min) compared to walk-behind operators (8.20 to 27.67 k] /min). Significant advantages were
observed for the remotely controlled system, including 70.04 to 78.95% lower Rapid Entire Body Assessment
(REBA) scores, 45.77 to 89.33% lesser Overall discomfort rating (ODR), 33.43 to 35.15% lesser EER, 32.36 to
36.3 lesser sound pressure lever (SPL), and 75.0 to 81.93% lesser hand arm vibrations (HAV) as compared to
walk-behind type paddy transplanter. Further testing and validation of the VR system's time lag are ongoing to
ensure seamless functionality.

Battery powered transplanting mechanism for two row root wash type manual transplanter

The development of a battery-powered two-row paddy transplanter for root-washed seedlings has addressed
the unique challenges of Konkan's small, terraced, and uneven fields. This manually operated transplanter is
designed for use in puddled fields and is powered by a lithium-ion battery that drives a DC motor-based
transplanting mechanism. Power is transmitted to the seedling pickers-cum-holders and the seedling shifter-
cum-erectors through a speed reduction-cum-transmission unit. The pickers extract seedlings from the
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bottom of a tray containing root-washed seedlings, while the shifter-
cum-erectors accurately place them in two rows. A novel cam-based
holding and releasing mechanism has been developed, and an
aerodynamically curved wooden float ensures smooth operation. Field
evaluation revealed an average battery discharge time of 4 hours 30 &
minutes and an operational cost of 33,992 per hectare. Ergonomic
comparisons between the developed electric transplanter and the
conventional hand-cranking type showed significantimprovements. The
horizontal and vertical forces acting on the L4 /L5 spinal segment were =
reduced by 73% and 17.7%, respectively, with a 31.6% reduction in
spinal moment. Field capacity increased by 24% (0.036 ha/h), while the
Body Part Discomfort Score (BPDS) dropped by 18%. Additionally, drudgery reduction in terms of cardiac cost
was recorded at 16.5%. The transplanter's sinkage decreased by 29+9%, and the deviation in the centre of
gravity was reduced by 10.4% vertically and 96% horizontally, demonstrating improved balance and operator
comfort.

Modified pedal operated coconut dehusker

Pedal operated coconut dehusker has been modified and
adjusted to have sitting position. The coconut collection tray has
been developed for easy handling of coconut. The dehusking
efficiency of modified dehusker was 88.72%. The mean resting
heartrate of the operator was 72.6+0.94 bpm. During continuous
operation (from 6th to 20th minute), the average working heart
rate was 185.6+2.50 bpm with the corresponding oxygen .
consumption rate 1.87+0.048 l/min. The relative cost of e
workload during dusking was recorded as 32.96+5.60 %. The

overall discomfortrating was relatively low 4.4 +0.41.

Spraying
Knapsack sprayer retrofit for enhanced safety and efficiency

To retrofit a knapsack sprayer, two metallic support structures
were installed on either side of the spray tank, providing a

foundation for vertically attaching telescopic spray lances and '_,'
supporting the transmission system. This system enabled a to- &&
and-fro movement of the spray lance with a 1:2 transmission
ratio, allowing full canopy coverage. The motion was manually
controlled via a handlebar, which transmitted movement to the
spray lance during field operations. The study evaluated dermal
exposure during spraying using a battery-operated knapsack
sprayer. Field trials were conducted at ICAR-IARI, New Delhi, in
maize crops at varying heights under controlled conditions: 29-32 °C temperature, 54-72% relative humidity,
and 2.7-3.0 km/h wind velocity. Results showed the highest chemical exposure on the right-hand glove
(536.029 pg), followed by the mask (344.303 pg) and right arm (569.420 pg), with notable exposure also
detected on the chest and back. To reduce operator exposure and enhance comfort, a canopy hood was
developed using light-colored tarpaulin, offering sun protection and featuring a 30 cm clearance for
movement. Additionally, an embedded system was integrated into the setup, incorporating weather sensors
(temperature, humidity, light, wind velocity) and crop canopy distance sensors. Controlled by an ESP32
microcontroller, the system provided real-time data via Wi-Fi and included a buzzer to alert the operator to
unsuitable spraying conditions. Following successful lab testing, the complete system—sprayer, canopy hood,
and embedded sensors—was field-integrated, significantly enhancing operator safety, comfort, and spraying

efficiency.
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3.0 km/h wind velocity. Results showed the highest chemical exposure on the right-hand glove (536.029 png),
followed by the mask (344.303 pg) and right arm (569.420 pg), with notable exposure also detected on the
chest and back. To reduce operator exposure and enhance comfort, a canopy hood was developed using light-
colored tarpaulin, offering sun protection and featuring a 30 cm clearance for movement. Additionally, an
embedded system was integrated into the setup, incorporating weather sensors (temperature, humidity, light,
wind velocity) and crop canopy distance sensors. Controlled by an ESP32 microcontroller, the system provided
real-time data via Wi-Fi and included a buzzer to alert the operator to unsuitable spraying conditions.
Following successful lab testing, the complete system—sprayer, canopy hood, and embedded sensors—was
field-integrated, significantly enhancing operator safety, comfort, and spraying efficiency.

Personnel protective equipmentKkit for spraying with power sprayer

Pesticides deposition on the body has an adverse effect on human health during pesticides spraying. Dr BSKKYV,
Dapoli centre has evaluated six different types of fabrics for their suitability of adoption for preparation of
dosimeters to reduce pesticide exposure to operators. The set-up consists of 80x80mm test fabric (middle
layer) and two 80x80mm one sided absorbent papers of known weight. An emulsifiable concentrate 0.2 mL of
the Prowl® 3.3 EC was applied at the centre of fabric layer from a height of 25 mm. The experiment shows that
the materials for protective clothing classified as Level C1 (relatively low potential risk) with the upper limit for
percent penetration as 40% was fulfilled by fabric-2 (GSM-215) having penetration of 37%. Similarly, fabric
classified as Level C2 (highly repellent fabric) with the upper limit for percent penetration less than 5% is
fulfilled by fabric-6 (GSM-200) with penetration of 0.72%. A study of physiological parameters of workers
during working with power sprayer in mango plantation wearing six different types of PPE kits with eye
protectors and masks show that AHR was less than limit of continuous performance for all six types of PPE kits
and it is 21.2 beats/min for safety kit having C2 level fabric apron. Similarly, VO2max was less than 35% i.e.
acceptable work load for all six types of PPE Kkits; and for safety kit having C2 level fabric apron VO2max was
22.3%. Study of wearing comfort on the basis of modified Corlettand Bishop (1976) rating scale, shows that for
6 PPE kits the rating varies from 3.6 to 7.6. The wearing comfort for safety kit with C2 level fabric was 7.6
indicating very comfortable rating. The increase in temperature inside PPE kits ranged from 3.9 to 11oC and it
was 4.60C for safety kit with C2 level fabric. The cost of PPE kit manufactured with C2 level fabricwas Rs. 610/-.

Harvesting
Tractor front mounted Henna harvester

The MPUAT, Udaipur centre developed a tractor front-mounted henna
harvester to address the limitations of existing self-propelled units by
improving cutting and conveying efficiencies through optimized cutting
parameters, thereby offering an affordable and efficient solution for
henna harvesting. The developed machine has a harvesting efficiency of ..
96.08% and conveying efficiency of 97.01% (shattering losses 3.25%) at
a forward speed of 2 km/h, a reel speed of 32 rpm and a cutting blade |
speed of 1500 rpm. The field capacity and field efficiency of the system |
were 0.3715 ha/h and 84.41%, respectively. The physiological impact of B
operating the harvester was assessed by measuring the workers' heart
rates. The average working heart rate was 128 beats per minute,
classifying the task as moderately heavy work based on the work-to-rest heart rate ratio.

Ergonomicintervention of powered cylindrical lawn mower to enhance operator comfort

Ergonomicinterventions for powered cylindrical lawn mowers were undertaken to enhance operator comfort
by assessing noise and vibration exposure during operation, with the study conducted at the ICAR-IARI centre,
New Delhi. Noise levels were measured at the operator's ear across three engine speeds and two modes of
operation, revealing a range from 87.40 to 95.47 dB(A). Noise levels increased with mower speed and were
consistently higher during running conditions than idle. The critical frequency range with maximum
amplitude was identified between 1000 and 6000 Hz, showing consistent trends across all operational
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scenarios. Health risk assessments were carried out using
OSHA and ACGIH standards, determining safe exposure
durations ranging from 3.75 to 11.47 hours under OSHA
guidelines and 0.71 to 4.59 hours under the more stringent
ACGIH criteria. Corresponding exposure dosages ranged |
from 47.94 to 146.69% (OSHA) and 119.70 to 771.85% |
(ACGIH). Hand-arm vibration levels measured during all
operational conditions ranged between 10.81 and 23.03
m/s?, also increasing with engine speed and higher during
running than idle. Frequency analysis revealed dominant
vibration amplitudes within the 25 to 50 Hz range at the one-
third octave band. The calculated 8-hour equivalent vibration exposure varied from 7.64 to 16.28 m/s* Based
on these findings, the minimum number of safe exposure years before a 10% prevalence of finger blanching
was estimated to be just 1.7 years. These results highlight the significant ergonomic challenges posed by
powered cylindrical lawn mowers and emphasize the need for targeted ergonomic interventions to mitigate
health risks and improve long-term operator comfort.

Dustabatement system for thresher

The study conducted at MPUAT, Udaipur, focused on developing and evaluating a Dust Abatement System (DAS)
for threshers to reduce farm workers' exposure to harmful dust particles generated during crop threshing
operations. The primary goal was to protect workers from dust-related health hazards without compromising
threshing productivity. The DAS was designed by incorporating an enclosed screen attachment at the blower
outlet of the thresher. This screen, made of material impermeable to particulate matter of various sizes (PM1,
PM2.5, PM4, PM10, and Total Suspended Particles), effectively captured and contained dust emissions. During
threshing, dust-laden air was directed toward the screen, where particles settled at the bottom, preventing
their release into the surrounding environment. The study evaluated particulate matterlevels (PM5 and PM10)
with and without the DAS under three shade screen densities: 30%, 50%, and 75%. Results showed that higher
shade screen density led to greater reductions in dust concentration. At 30% shade density, PM5 and PM10
were reduced by 33.87% and 35.61% at Level 1 (L1), and by 33.33% and 31.28% at Level 2 (L2). With 50%
shade density, reductions reached 55.10% and 58.09% at L1, and 52.87% and 50.30% at L2. The highest
reduction occurred with a 75% shade screen, where PM5 and PM10 were reduced by 72.24% and 72.95% at
L1, and by 70.11% and 68.71% at L2. These findings demonstrate that the DAS, particularly when combined
with higher-density shade screens, significantly mitigates dust exposure during threshing operations,
enhancing worker safety.
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Industrial environmental pollution
Assessment of endotoxin exposure among rice mill workers

A study conducted at NERIST, Nirjuli, Arunachal Pradesh, investigated endotoxin exposure among rice mill
workers by analyzing PM10 dust samples from different sections of rice mills during the milling of two paddy
varieties. The results revealed that endotoxin exposure was significantly higher in the feeding section
compared to the polishing section during the milling of both paddy varieties. For the Hali variety, the geometric
mean (GM) endotoxin exposure in the feeding section was 3.67 EU/m?, while it was 3.89 EU/m? in the polishing
section. In contrast, for the Ranjit variety, the GM endotoxin exposure in the feeding section was 0.82 EU/m?,
and in the polishing section, it was 0.66 EU/m>. The analysis showed that the PM10 dust and endotoxin
exposure were consistently higher in the feeding section regardless of the paddy variety being milled. These
findings highlight the occupational exposure risks associated with rice milling operations and emphasize the
need for appropriate safety measures to mitigate the exposure of workers to airborne endotoxins.
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AICRP on ENERGY IN AGRICULTURE AND AGRO-BASED INDUSTRIES

Solar energy

Solar dryer with thermal storage

bitter gourd and ginger slices at the Department of Renewable Energy
Engineering, PAU, Ludhiana. The dryer has a loading capacity of 30 kg of
agricultural produce and features an evacuated tube solar collector with an ]
aperture area of 3.0 m?. It was equipped with six trays, each measuring 51 cm Ty T -
x 67 cm, for drying products. To assess its field performance, a new solar =i I‘ H 1

dryer with thermal storage was fabricated and installed at the farm of S. |\ ] “‘“‘ 3 ‘E L
Rajwinder Singh Dhaliwal in Lohara, District Moga, approximately 85 km G 'ih L
from PAU. The farmer, engaged in diversified farming activities such as crop i l““\“\\'\ )
cultivation, livestock rearing, and food processing (including turmeric -

processing, jaggery making, and drying of aonla, moringa leaves, and giloy), i : iy
used the solar dryer for drying of different products. Aonla, showing a ? [
significant reduction in drying time and superior product appearance |, £3s
compared to open sun drying. Due to low solar radiation during peak winter -
months, the farmer plans to expand its post-winter use for drying other food

materials.

Solar powered Al based self-driving automated weeder

TNAU, Coimbatore centre, designed an Al-driven, self-driving automated
weederto minimize yield loss due to weeds and reduce the labor-intensive
process of manual weeding. The weeder consists of a solar panel, battery,
charge controller, navigation system, GPU, pump, spraying assembly, and
maneuvering mechanism for real-time autonomous weed control. It was
evaluated for 5 hours at a speed of2 km/h, with a30 kg herbicide storage
capacity,a100 kg payload, a300 W solar panel,and a 50 Ah/24 V battery. To |
ensure precise herbicide application, the system processes weed images in
real field conditions. Black gram was chosen for testing, and the YOLO
model was used to train the system for real-time weed detection with high
accuracy. Images were split into training (70%), validation (20%), and
testing (10%) datasets, with preprocessing and data augmentation
techniques applied to improve model performance. The weeder can detect
weeds, make decisions, navigate, control spraying, and manage motor
functions with precision. The NVIDIA Jetson Orin Nano serves as the ideal
development platform for these operations.

Pilotscale solar assisted biomass pyrolysis reactor

TNAU, Coimbatore centre, designed and developed a solar assisted pyrolysis system for biochar production.
The system consists of a parabolic solar collector, temperature controller, receiver, pyrolytic reactor and
accessories. The collector frame was fabricated with mild steel sheet and reflector was fabricated with acrylic
sheet silver glass mirror (1.8 mm) to absorb the solar radiation. The aperture area of parabolic solar collector
was 7 m2 with diameter of 3 m. The focal length was found to be 1.82 m and the depth of parabolic collector was
0.3 mas per the design. The arclength of parabolic collector was 1.57 m. The concentration ratio was calculated
to be 630, which is sufficient to reach temperatures of 250 - 400°C. The system was designed and fabricated
with a manual tracking system to track the sun path on dual axis. The parabolic shape ensures that all incoming
parallel rays (sunlight) are reflected to a single focal point, maximizing efficiency in applications. The larger
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diameter increases the aperture, allowing more rays to be captured and focused, which is particularly
beneficial for applications requiring high precision and heat energy collection. The capacity of the reactor used
for the pyrolytic reactor for pyrolysis process was 5 kg per batch.

Value added products from biomass
Pots and fish feed from digested slurry

GBPUAT, Pantnagar centre, evaluated the potential use of digested slurry as a sustainable source of fish feed.
The study involved comprehensive analyses, including proximate composition, phytochemical properties,
heavy metal content, and overall nutritional profile. The digested slurry used in this investigation was sourced
from the biogas plant at Pantnagar Dairy Farm. Following collection, the samples underwent meticulous
preparation to facilitate the required analytical procedures. The nutritional composition, assessed through
proximate analysis, along with evaluations of heavy metals and the overall composition of the fish feed samples,
has been analyzed and summarized. The nutritional composition analysis was comprehensive, assessing
parameters such as moisture content, crude protein, crude fat, crude fiber, ash content, and carbohydrate
levels. Additionally, the heavy metal and composition analysis involved a detailed examination of elements
such as sulphur, carbon, arsenic, and total aflatoxin. These analyses are crucial in determining the safety and
nutritional viability of digested slurry as an alternative fish feed source. The findings suggest that digested cow
dung slurry can serve as a viable protein source for fish feed, particularly due to its nutrient density. The
proximate analysis revealed a protein content of 20.14%, supporting its feasibility for various fish species.
Furthermore, the levels of aflatoxin and arsenic were found to be below regulatory limits, indicating that the
slurry is safe for use in fish feed with respect to these toxins. However, caution should be exercised regarding
the sulfur content, which, although moderate, requires careful monitoring to prevent toxicity.

Analysis of digest slurry

S. No. Parameter Test Result

1 Total Protein, % by wt. 20.14

2 Total Fat, % by wt. 0.22

3 Ash Content, % by wt 26.46

4 Fibre, % by wt 12.33

5 Moisture content% 5.34

5 Total Aflatoxins, ug/kg BLQ, [LOQ-1%*]
7 Carbohydrates, % by wt 44.84

8 Carbon, % 37.63

9 Sulphur, % 1.41
10 Arsenic, mg/kg BLQ,[LOQ-0.3]
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Pilotscale torrefaction unit

MPUAT, Udaipur centre, developed a continuous torrefaction system, ==
for clean energy production using agricultural crop residues. The kel
system addresses challenges associated with conventional |
torrefaction reactors, including inefficient management of volatiles "~*#
and environmental pollution. With a biomass handling capacity of 1
to 30 kg per hour, the system incorporates the reuse of volatile
compounds released during the torrefaction process, redirecting
them as a heat source to enhance energy efficiency and sustainability. |
The system was operated at temperatures of 250°C, 275°Cand 300°C, %%
with a total residence time of 12 minutes and an effective residence -
time of 8 minutes. Performance evaluations of the system were
conducted using key metrics, including mass yield, proximate and
ultimate analysis, higher heating value (HHV), and the hydrophobicity of the torrefied biomass. The results
indicated significant improvements in the fuel properties of rice husk after torrefaction. Notably, there was an
increase in fixed carbon, carbon content, and higher heating value (HHV), along with a reduction in moisture
content, demonstrating the hydrophobic nature of the torrefied biomass. The HHV increased remarkably by
approximately 22-23%. Furthermore, the economic analysis confirmed the feasibility of the system, reporting
a Net Present Worth (NPW) of Rs. 2,009,262.52, a Benefit-Cost Ratio (BCR) of 1.54, a payback period of 18
months, and an Internal Rate of Return (IRR) of 48%.

Pilot plant development for biokerosene and biodiesel production from the used cooking oil

TNAU, Coimbatore centre, used cooking oil samples were collected from restaurants and were filtered to
remove food residues left in them after cooking. Physicochemical analysis of the oil samples was determined by
measuring their specific gravity, density, carbon residue content, viscosity, calorific value and acid value and it
was found to be 0.95,976.7 kg/m3, 0.37%, 129.26 cSt. 9867 K] /kg and 2.589 mg KOH/g, respectively. GC-MS
analysis of the oil sample was carried out to find out the fatty acid composition. The conversion of triglycerides
presentin the used cooking oil into free fatty acids was carried out by hydrolysis process using sulphuricacid as
a catalyst and by heating the sample up to 120°C followed by stirring with hot water for 2 hours. The cooking oil
and sulphuric acid are mixed in various ratios and 10:1 ratio was optimized. Separation of top fatty acid layer
and bottom glycerol and aqueous layer was performed using separating funnel. The acid value of the fatty acid
fraction is determined as 7.768 mg KOH /g which showed the increase in free fatty acid content after hydrolysis
of the oil sample. The hydrolyzed sample is analyzed for fatty composition by using GC-MS. The fatty acid
fraction is further subjected to electrolysis process using copper electrodes and acetic acid electrolyte in
different concentrations to convert the free fatty acids in hydrocarbons. The GC-MS analysis of the product
obtained by the electrolysis process and furthers the conversion of hydrocarbons into biokerosene by
electromagneticinduction using methanolis in progress.
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CRP on MICRO IRRIGATION SYSTEM

Automationinfilling of tank for low pressure/low flow drip irrigation

The most common way of knowing when the tank is filled is by —p Ultasonic

observing when it overflows the brim. This can be prevented if o

the tank is regulated automatically. In this experiment, A [,.-

automation system was developed by mounting ultrasonic = =
sensor on the top of the tank. The sensor transmits an \ L aposss / Bl oft vl
ultrasonic pulse down into the tank. This pulse travels at the W T

speed of sound and is reflected back to the transmitter from the \ ; :_:‘:,, || ’ ank ikeight
liquid surface. The time delay measurement between | 4 G, e
transmitted and received signals enables the device to calculate i g ot S T -

the distance to the surface. The microcontroller is programmed P ]

to automatically determine the liquid level and actuate the

pumping machine accordingly.The developed ultrasonic based L

embedded system with [oT for tank water level measurement

was tested with low pressure low flow water tank (200 litres capacity). The length, width and height of water
tank were 50 cmx 50 cm x 80 cm. The sensor's range is from 25 cm so the cut off value was kept as 28 cm and
trigger level as 50 cm. The system continuously checks the water level and actuate after given time interval if
the condition is met. The system has Wi-Fi connectivity which helps in remote access of real time water level
values. The data was recorded on the AWS cloud that can be downloaded in form of csv file. The developed
system in real time monitors the level of water in a tank and then the pump operation ON or OFF made to avoid
overflow and wasting of the water and thus saving both inadequate consumption of electricity and water.

Life cycle assessment calculator for gravity fed drip irrigation under protected and open field condition

A comparative gate-to-gate lifecycle assessment
(LCA) was conducted to examine different
irrigation practices for hilly terrain. In the
project all the data related to crop production
and resources invested, all alternative resources
used for crop production (analytical), all
possible resource variations adaptable for crop
production (analytical), water utilization and
cropping pattern, irrigation system data

W mToR Gl e o s s lmd s REfh aiel sy el mss
1k i

including laterals and piping arrangement, i . _ P

P e e Bl fezn

energy investment for various pressurized i wm
irrigation resources and components data,
greenhouse components and open field data has

been collected. The life cycle assessment of MIS system for polyhouse has been determined. The LCA results for
gravity DIS for Polyhouse structure reveals that overall emissions of Carcinogens 0f4.229570118 kg C2ZH3Cl eq
and Non-carcinogens 16.5641717 kg C2H3Cl eq; Global warming of 244.7318599 kg CO2 eq and Non-
renewable energy i.e., primary energy of 6549.75 M]. The maximum impacts were from polyhouse structure,
despite bamboo is being harvested locally energy equivalent for labours and using cutting equipment making
impactful emissions. The protected cultivation systems require more materials (plastic sheets, metal
structures) butresultinlonger system lifespan and lower operational impacts compared to open-field systems
which have lower initial embodied energy, but higher maintenance over the time. Protected systems have 20-
25% lower carbon emissions over the lifecycle due to better water management and reduced pumping
requirements.
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Electronic tensiometer for IoT based micro irrigation system in hilly region

The operating range of analog tensiometer to know the status of soil [}
moisture tension in the plant root zone for irrigation scheduling is 0- _
100 kPa. However, the setensiometer cannot be connected/integrate
with 10T based smart irrigation system. Therefore, [oT based
tensiometer was assembled with porous ceramic cups and
transparent PVC pipes of suitable diameter and length. The low cost
electronic tensiometer operates by utilizing an MPX5100DP (0-100 e i, 7 .
kPa) pressure sensor to measure soil water tension, which is then B M i orsvine
processed by an Arduino Uno. The sensor output is converted into a | SEEESE fsites ol Saaim 74, ke
readable signal and transmitted via an NRF24L01 Wi-Fi module for | - =
remote monitoring. Power is supplied by a 12V battery, which is
charged through a solar panel and regulated using a voltage converter
to provide necessary voltages for the components. Data logging is handled by an RTC module for timestamping
and an SD card module for storage. Additionally, an LTE module facilitates real-time data transmission to cloud
servers or mobile applications. A 3-inch TFT display provides an on-site visual representation of the measured
soil moisture tension, ensuring efficient water management in agricultural applications. The MPX5100DP
sensor readings are closely matches with TD values, proving accuracy whereas lower error values at higher
pressures indicate better accuracy. However, potential errors arise due to sensor calibration, power
fluctuations from the solar panel, or connectivity issues. The system ensures continuous data collection and
remote transmission, enhancing agricultural water management.

Evaluation of the different dripper types in wastewater Irrigation for cotton cultivation

Optimization of drip irrigation systems for wastewater reuse by evaluating the uniformity coefficient (UC %)
and discharge rate consistency of various dripper types is critical for higher application efficiency. In this study,
seven types of 4 lph drippers (Adjustable, Online Pressure Compensating (PC), Online Non-Pressure
Compensating, J-Loc, Micro Tube, Inline Surface, and Inline Subsurface) were installed and monitored in cotton
(var. CO 17) for irrigation, using treated sewage wastewater (W) and groundwater (G) within a controlled
irrigation setup. For ten weeks, weekly discharge rate data were collected from fifteen fixed points per dripper
to analyze flow rate variations, the uniformity coefficient (UC %), and tendencies for clogging. The inline
surface dripper showed good hydraulic characteristics, maintaining an 83.8% uniformity coefficient after 10
weeks witha 12.2% discharge reduction. Adjustable and Online PC Drippers exhibited significant performance
deterioration, with discharge reductions of 46.5% and 32.7%, respectively. Statistical analysis confirmed
significant variations in dripper performance, with critical discharge variability in pressure-compensating
variants. Cotton growth parameters showed a direct correlation with dripper performance metrics, with the
Inline Subsurface and surface dripper system yielding optimal results. Inline surface and subsurface drippers
had a good crop growth response and the leastamount of clogging in wastewater irrigation.

Spectral response-based phenotyping of the potato crop underdrip irrigation

Monitoring abiotic stress in potato crops under a drip irrigation system using spectral response analysis and
phenotyping variables can aid in developing a precision monitoring framework. The integration of soil
moisture monitoring, imaging, and spectroradiometer enable real-time stress detection. The experimental
design employed a Randomized Complete Block Design to investigate the effects of nitrogen and water stress
on potato plants grown in lateritic sandy soil. The treatment without Nitrogen (F2) consistently had higher
absorption (lower reflectance 60-62% in NIR as compared to 70-75% in nitrogen treatment) in the red region
(~680 nm), indicative of reduced chlorophyll content and poorer health. Distinct Red-Edge Shift (680-750 nm)
is observed between granular Nitrogen (60%) and no-nitrogen treatment (45-50%). F1 and F3 treatments
consistently showed higher reflectance in the NIR region, indicating greater biomass and healthier canopy. F2
(untreated with urea) exhibited lower reflectance throughout, suggesting stress or poor vegetative vigor. The
granular urea enhances reflectance over the time. While initially showing a weaker spectral response, plants
treated with granular urea exhibit significantly higher reflectance in later growth stages compared to those
treated with liquid urea or without any urea application. No significant distinction was observed in the visible
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spectrum among different nitrogen treatments, but the NIR band showed pronounced variations. This
highlights the superiority of NIR imaging in assessing plant health, structure, and water content in potato

crops. NIR imaging's capability to identify plant stress should be leveraged for early detection of nutrient
deficienciesand water stress.
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CRP on ENERGY FROM AGRICULTURE

Biohydrogen from crop residues

Bio-hydrogen production from paddy straw

The PAU, Ludhiana centre studied dark fermentation of paddy straw
waste with mixed bacterial inoculum. The study was carried out on
hydrogen production from the hydrolysate of acid pre-treated paddy
straw by using facultative bacteria Enterobacter aerogenes. The
maximum reducing sugar content of 16.94 g was observed in the pre-
hydrolysate after pre-treatment of paddy straw (100gm) under
optimized reaction conditions involving 1.90 percent sulphuric acid,
51.85 min pre-treatment time and a solid: liquid ratio of 1:17.51. The
dark fermentation of detoxified paddy straw hydrolysate resulted in
maximum total gas production of 226.67 mL/L at 72h of fermentation.
During fermentation, volatile fatty acid content of the hydrolysate increased by 28- fold along with 19- and 24-
fold decline in total and reducing sugar content. The cumulative total gas and hydrogen production of 426.67
and 183.47 ml/L was reported at pH 5.5 of the hydrolysate. The briquettes prepared from the residue left after
acid pre-treatment of paddy straw were found to be compact with shatter index 0f95.18% and calorific value of
19.63 MJKg-1.

Hybrid process for bio-hydrogen production from rice-straw: a circular economy approach

SPRERI, VV Nagar, attempted two different routes, i.e., biochemical and thermo-chemical conversion routes,
were selected to explore bio-hydrogen generation potential from the selected crop residues.

Bio-chemical conversion route

Production of hydrogen from lingnocellulosic biomass is mainly carried out through two different routes,
i.e., photo-fermentation and dark-fermentation. Among these two, a dark fermentation route was selected
forrice straw to initiate lab-scale feasibility studies.

Under this study, anaerobic hydrogen-producing strains were isolated and identified from sources like
sewage sludge, biogas slurry, and cow dung. Strain identification was performed using 16s RNA gene
sequencing and nomenclated as Enterobacter cloaceae SPA1, Staphylococcus epidermis SPS3 and Shigella
flexneri SPD1. From the isolated strains, the dark-fermentative hydrogen (H2) production potential of SPD1
from various pure (glucose, fructose, sucrose, lactose, and galactose) and crop residues (coconut coir,
cotton fiber, groundnut shells, rice straw, and wheat straw) derived sugars was studied. Among pure sugars,
SPD1 exhibited the highest H2 production of up to 3.2 mole/mole of hexose using glucose (5.0 g/1). In the
same line, pre-treatment of various selected crop residues, i.e., rice straw, wheat straw, cotton fibers and
coconut coir, was carried out using green solvents, i.e., choline chloride and lactic acid mixture. The
enzymatic hydrolysis of such crop residues resulted in up to 36.0 g/1 of sugars. The maximum H2 production
isachieved by up to 2.9 mole/mole of hexose using cotton hydrolysate.
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Thermo-chemical conversion route

Under this part, with the objective to convert
CO and CH4 of the producer gas into H2, a
water gas shift reactor (WGSR) setup having
the potential to produce 1 kg/day of
hydrogen was designed and developed.
Using the fluidized bed gasification system
for groundnut shell as a feedstock at 750°C |
with equivalence ratios in the range of 0.25- |§.-
0.30 and inlet air-pressure of 2 bar. At such
parameters, a hydrogen concentration of 6
vol.% was achieved in the produced gas with
agasyield of 2.2-2.5 Nm3 /kg.

The developed set-up features a two-step reactor system comprising a high temperature reactor (HTR)
and a low-temperature reactor (LTR) connected in series. Different catalysts, i.e., iron-based catalysts for
the HTR and copper-based catalysts for the LTR were developed and used depending on the reaction
temperatures. Both the mentioned catalysts were synthesized in-house using the wet impregnation
method. Initially, the system temperature profile was tried to achieve and maintain using dummy catalysts.

After achieving the temperature stability, trials were carried out using actual catalysts and pure CO as a gas
stream. The system's efficiency was first evaluated using pure CO with varying steam-to-CO ratios at a
lower CO flow rate of 0.5 LPM with an equivalent steam ratio. At such flow rate and optimized LTRand HTR
temperatures, i.e., 250 °Cand 450 °C, respectively, the hydrogen concentration reached 80.01 vol.%.

Value added carbon from biomass

Design and development of anode for li-ion batteries using carbon derived from agricultural residues
and its experimental investigation

MPUAT, Udaipur centre has processed agricultural biomass for the purpose of creating carbon for lithium ion
(Li-ion) battery anodes. The carbon was produced using the vacuum pyrolyzer and then activated using the
chemical activation (wet and dry) method. The activated carbon was analysed for physical morphology using
the SEM, BET, XRD and the best sample was selected for the development of anodes. The developed electrodes
were evaluated using the electrochemical workstation for CV, GCD and EIS studies. The main findings are:

e Thecarbonyield of wheat straw (WS) biomass was obtained 30.5, 28,and 25% at a temperature of 500, 600
and 700°C respectively. In the same way, the sugarcane bagasse (SB) biomass shows highest recovery of
36% at 500°C followed by 31.5 and 28% at 600 and 700°C respectively. Finally, the corn cob (CC) biomass
was shown the carbon production of 34.5% at 500°C followed by 32.5 and 30% at 600 and 700°C
respectively.

e The BET results reveal that the dry activated carbon
samples provide 1031.16 m2/g for wheat straw, 4
1165.32 m2 /g sugarcane bagasse and 1093.76 m2 /g for LiTFSI
corn cob. Compared to wet activated carbon with high
micropore area which is suitable for electrochemical
energy storage devices.

 The cyclic voltammetry reveals that the LiPF6
electrolyte forms the porous globules surface film of
varied sizes on the carbon electrodes with carbonate
solvents. This SEI morphology prevents the li ions consumption and reduces electrical path into carbon
particles and maintains the total interfacial resistance.
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» The electrodes using the LiPF6 shows the good discharge stability tested for 100 cycles and achieved 501
and 383 mAh/g for carbon black and the activated carbon-based electrodes. This beaten the theoretical
capacity of graphite 372 mAh/gwhich is mentioned by the previous research work.

» The conventional carbon black exhibits the specific capacity of 251 mAh/g and the activated carbon-based
electrodes with the specific capacity of 122 mAh /g with a coulombic efficiency of 88 and 87% in the negative
potential window of -1.0 - 0.0V (Li/Li+).

* The activated carbon shows the depressed semicircles at the high frequency region indicated that there is
low charge transfer resistance occurs for the activated carbon electrodes in Lithium electrolytes, Lithium
Hexafluorophosphate (LiPF6) followed by Lithium Bis (trifluoromethane sulfonyl) imide (LiTFSI) and
Lithium Bis (oxalate) borate (LiBOB).

Continuous microwave pyrolyser for bio char production from cotton stalk

The JAU, Junagadh centre developed a
microwave pyrolyser of 20 kg capacity for
biochar production. The shredded cotton
stalk was selected for production of biochar
using developed microwave pyrolyser. The
bulk density of shredded cotton stalk was
found to be 151.32 kg/m3 and the bulk
density of grounded (2 to 5mm particle size)
cotton stalk biomass was found to be 161.92
kg/m3. Proximate analysis of cotton stalk was
carried out and the moisture content was
found as 12.11% on dry basis and the fixed

carbon, volatile matter, ash content, ratio of volatile matter to fixed carbon and calorific value were found as
15.99% db, 79% db, 5.01% db and 4358.0 Cal/ g respectively. Chemical analysis of shredded cotton stalk was
performed and the pH, EC and OC values were measured at 5.58, 0.03 dS/m and 56.09 % respectively. The
values of available N, available P205, available K20 and available S of shredded cotton were found as 0.78,0.11,
0.40and 0.12 % respectively.
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Development of computer vision-based disease management system for tomato crop
Name of Student: Er Abhishek Upadhyay (RollNo: 11962)
Name of Research Guide: Dr NS Chandel

This study presents a novel hybrid Vision Transformer (ViT) model optimized for real-time disease
classification in tomato crops and a computer vision (CV)-based precision sprayer for targeted pesticide
application. The ViT model achieved 91.53% classification accuracy by optimizing hyper-parameters - epochs,
batch size, and learning rate, using response surface methodology (RSM) on a dataset of 1,690 images of
healthy and diseased tomato leaves. To address pesticide application challenges, spray characterization was
performed using three nozzle types (flat fan, hollow cone, and flower (8-hole)) at varying pressures (196, 294,
and 392 kPa). Droplet properties, including size distribution, specific surface area (SSA), and spray deposition,
were analyzed. Results showed smaller droplet sizes and increased SSA with higher pressures, improving
pesticide coverage. A CV-based precision sprayer was developed and evaluated in a polyhouse environment. It
demonstrated high detection efficiency for diseased plants, achieving 95.83% at 0.34 km/h, with optimized
sensor-to-nozzle distances ensuring precise spray alignment. The precision system reduced pesticide
application rates for late blight and powdery mildew to 355.66 L/ha and 257.72 L/ha, respectively, compared
to 902.04 L/ha with conventional methods. Controlled experiments highlighted significant influences of
spraying height and pesticide type on droplet characteristics, coverage, and deposition. Metalaxyl 8% +
Mancozeb 64% WP achieved maximum droplet density (30.93 droplets/cm?) and coverage (26.54%) atlower
spraying heights. Economic analysis confirmed feasibility with an operational cost of ¥82.60 per hour and a
break-even point of 25.5 hectares per year. The system's high detection accuracy, reduced agrochemical usage,
and environmental benefits establish it as a viable solution for sustainable agriculture.
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Development of canopy volume based variable rate spraying system for pomegranate orchard
Name of Student: Er Deepak Thorat (Roll No: 11400)
Name of Research Guide: Dr CR Mehta

Pomegranate crops are highly prone to pests and diseases, leading growers to rely on intensive spraying, often
exceeding 45 sprays per season. Traditional air-blast sprayers waste 30-50% of chemicals through drift,
runoff, and residue, applying chemicals uniformly without considering canopy variations, resulting in
inefficient pest control. A variable rate spraying system was developed to optimize spray volume based on
canopy volume. Laboratory tests was conducted with experimental variable rate spraying system at sensor
spacing (0.30,0.48 and 0.66 m), objectdepth (0.75,1,1.25 m), and forward speed (0.57,0.7 and

0.83 m s- 1) with two types of objects (i.e. flat surface object and plant). MAPE in spray volume delivery was
observed from 5.99 to 6.87% for flat surface object and 11.03 to 12.44% for plant, demonstrating the
acceptable accuracy for field application. The developed system was further tested in field-controlled
conditions across three pomegranate orchards (2, 4 and 8 year-old) to optimize specific spray volume based on
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the canopy size, varying nozzle flow rate (1.6, 2.1, and 2.6 L min- 1) _ |
and forward speed (0.43,0.71,and 0.95 m s-1). Spray deposit analysis \ﬁlr"‘ i
showed a negative correlation with forward speed and a positive _:
correlation with nozzle flow rate, while droplet size (VMD) remained &=
consistent. Forward speed significantly influenced all responses than
the nozzle flow rate, with inner canopies receiving lower deposits |
than outer zones. Using Response Surface Methodology, optimal
specific spray volumes of 0.093, 0.084, and 0.077 L m-3 were
identified for selected orchards, meeting the criteria for effective
pesticide application. Field tests at 0.085 L m-3 achieved VMD of
261.21-320.78 pm, spray coverage of 20.17 - 41.0%, droplet density
0f44.39 - 85.40 droplets cm- %, and deposits 0of 1.42 - 2.40 ul cm-2, with
46.81% chemical savings compared to conventional sprayers.

Investigations on nano-micro surface modification of biomass-based carbon for Supercapacitor
electrode

Name of Student: Mr Ravi Kumar Sahu (Roll No: 11965)
Name of Research Guide: Dr Sandip Gangil

This study focused on the synthesis of nanoporous carbon from chickpea stalk through chemical activation
using potassium hydroxide (KOH). The synthesized nanoporous carbon was thoroughly characterized and
applied in the field of energy storage. Activation of the chickpea stalk was performed under an inert nitrogen
atmosphere at varying activation times (30, 60, and 90 minutes) and temperatures (750, 800, and 850 °C).
Comprehensive characterization of the raw chickpea stalk and the prepared nanoporous carbon was
conducted using TGA, kinetic analysis, proximate analysis, adsorption analysis, BET surface area analysis, SEM,
XRD, and FTIR spectroscopy. Adsorption analyses revealed that the nanoporous carbon exhibited high
microporosity and mesoporosity. Furthermore, the BET surface area analysis, confirmed by Type [V isotherm
curves, showed that all the prepared nanoporous carbon samples possessed micro- and mesopores. The
highest surface area (1239 m?/g) and pore volume (0.60 cm?®/g) were recorded for sample CT-9. SEM imaging
revealed interconnected micro- and mesopores in the prepared nanoporous carbon. FTIR analysis indicated
functional groups such as alcohol group (0-H), ester group (C-0), carbon dioxide (0=C=0), and carboxylic acid
(O-H) significantly improved the interaction between the material and electrolyte ions. Electrochemical
performance was evaluated using a three-electrode setup with 1M KOH as the electrolyte. Cyclic Voltammetry
(CV), Galvanostatic Charge-Discharge (GCD), and Electrochemical Impedance Spectroscopy (EIS) were
employed to analyze the nanoporous carbon as an electrode material. The results showed that the nanoporous
carbon-based electrode exhibited a specific capacitance of 343.29 F /gata current density of 1.0 A/g, an energy
density of 48 Wh/kg, and a power density of 495 W/kg, along with excellent cycling stability. The equivalent
series resistance was measured at 1.06 Q. These findings indicate that chickpea stalk-derived nanoporous
carbonis a promising bio-material for high-performance supercapacitors and energy storage devices.

Pyrolysis and activation in reactor chamber
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Infrared pretreatment for milling quality improvement of Kodo millet
Name of Student: Ms Edde Mounika (RollNo: 11677)
Name of Research Guide: Dr Debabandya Mohapatra

Kodo millet (Paspalum scrobiculatum), a nutrient-dense grain
native to India, thrives in arid conditions and offers high levels of
protein, vitamins, minerals, dietary fiber, and bioactive
compounds. However, its small size, unique shape, and anti-
nutritional factors like tannins and phytates hinder nutrient
bioavailability and dehusking efficiency. Conventional
hydrothermal treatments are labor-intensive and may cause off-
flavors and reduced shelf life, prompting the exploration of
infrared (IR) radiation as an energy-efficient alternative. This
study evaluated IR treatment as a pretreatment for dehusking
Kodo millet, focusing on dehusking efficiency, nutritional
enhancement, and reduction of anti-nutritional factors. A
laboratory IR setup was used, with variables including voltage
(200-260 V), duration (30-210 s), and grain moisture content
(10-16% w.b.). Optimal conditions were identified as 220V, 90 s,
and 12% w.b. Machine learning models predicted critical
responses, with XGBoost outperforming others. A Discrete
Element Modeling (DEM) study optimized screw geometry and
rotational speed for efficient grain transport and exposure to IR
heating. An IR applicator was fabricated with a capacity of 200
kg/h achieved a dehusking efficiency of 72.08%, head rice yield of
71.71%, and reduced operating costs (Rs 0.28/kg). IR-treated
millet showed significant nutritional improvements, including increased protein (6.75% d.b.), fiber (0.95%
d.b.),and ash content (1.06% d.b.). Tannins and phytates decreased by 86.76% and 25.47%, respectively, while
antioxidant potential, phenolics (188.72 mg GAE/100 g DW), and flavonoids (1712.21 mg QE/100 g DW)
significantly increased. Structural analyses confirmed enhanced dehusking efficiency due to surface
roughening and micro-cracks. Compared to conventional treatments, IR-treated millet exhibited superior
bioactive compound retention, lighter color, reduced cooking time (12.58 min), and better storage stability,
particularly in HDPE packaging at 15°C. IR treatment enhances dehusking, nutritional quality, and storage
stability, offering a sustainable solution to increase Kodo millet's commercial value.

In-situ stabilization of rice bran with infrared heating of brown rice
Name of Student: Ms Bogala Pravallika (RollNo: 11391)
Name of Research Guide: Dr SK Giri

A continuous infrared (IR) heat treatment system of 100 kg/h capacity for brown rice was developed. The IR
heat treatment experiments were conducted by considering three independent variables including initial
moisture content (MC) (10 %, 12 % and 14 %), distance of heater from brown rice surface (D) (40 mm, 60 mm
and 80 mm) and heating time (HT) (30 s, 60 s and 90 s). The IR heat treated brown rice was further allowed to
achieve room temperature followed by polishing for 20 s by Satake polisher. The optimum values of IR heat
treatment variables viz. MC, D and HT were 12 %, 60 mm and 60 s, respectively. The values of dependent
variables viz. surface temperature, moisture loss, free fatty acids (FFA), peroxide value (PV), head rice yield,
degree of polishing, broken rice percentage, total phenol content, total flavonoid content, and DPPH
antioxidant activity were 67.5 °C, 0.33 %, 2.36 %, 1.60 mEq/kg, 91.54 %, 6.92 %, 2.16 %, 734.68 mg GAE/100 g,
572.63mgQE/ 100 gand 95.13 %, respectively at the optimized processing condition. The amylose content of
IR heat treated milled rice was in range of 12.18+0.22 to 14.43+0.07 %. The cooking time, solid loss and water
absorption ratio of the IR treated milled rice were in range of 20.27+0.03 and 22.28+0.01 min, 3.01+0.03 to
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4.52+0.12 % and 3.11+0.03 to 3.98+0.12 %, respectively. Storage study of raw and IR stabilized rice bran at
storage conditions (ambient and refrigerated) and packaging materials (low density polyethylene,
polypropylene and laminated aluminium pouches) revealed that under refrigerated condition, the FFA and PV
of IR stabilized rice bran packed in laminated aluminium pouches were far below the accepted limit at the 7th
week and at ambient condition, the FFA and PV were below the accepted limit for 7 weeks. Thus, the rice bran
can be stabilized in-situ with infrared heat treatment of brown rice with storability of 7 weeks.

IR heat
| o et trested R sable
Moisture conditioning - ricebean ./

Effect of hydrogel placement depths on crop and water productivity in vertisols
Name of Student: Mr Umashankar (Roll No: 11974)
Name of Research Guide: Dr KVR Rao

Water scarcity poses a critical challenge in agriculture, particularly in arid and semiarid regions.
Superabsorbent polymers (SAPs), such as hydrogels, have emerged as promising solutions for enhancing soil
moisture retention and improving crop yield and water productivity in these environments. A comprehensive
study, i.e. a one-year grow bag experiment and a two-year field trial conducted to evaluate the effects of
hydrogel type and application depth on soil water distribution, water productivity, and crop growth. Two
hydrogel types—polymer-based (Hydrogel-1) and small organic molecule-based (Hydrogel-2)—were applied
at four depths: surface, 5, 10, and 15 cm. The grow bag study was implemented using a randomized block
design, while the field study employed a split-plot design. The findings indicated that the water absorption
capacity of polymer-based was negatively impacted by water salinity, whereas molecules-based hydrogel
maintained consistent performance under saline conditions. Soil moisture retention improved with deeper
hydrogel applications, with polymer-based hydrogel at 10 cm significantly extending irrigation intervals by
2-4 days as compared to the control. Hydrogel applications at 10 cm depth significantly enhanced spinach
growth parameters, including plant height, leaf count, leaf area, root length, SPAD value, and shoot and root
fresh and dry weight and yield. The highest yield (35.2 t/ha) and water productivity (20.3 kg/m?®) were
achieved with Hydrogel-1 applied at 10 cm depth. Additionally, a 10-row seed-cum-hydrogel applicator was
developed and tested for optimized application depth in spinach cultivation. The applicator demonstrated an
effective field capacity of 0.37 ha/h, operating at 77% efficiency with a forward speed of 2.5 km/h. Economic
analysis revealed the highest benefit-cost ratio (2.42) in the treatment combination H1D3 (Hydrogel-1 at 10
cm depth), followed by H2D3 (Hydrogel-2 at 10 cm depth) with a ratio of 2.13. The study concludes that
hydrogel application at a depth of 10 cm optimizes resource use efficiency and water productivity in spinach
cultivation on vertisols, while water has become a precious resource.
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Development of crop-water management strategies under changing climate in upper tapi sub
catchment

Name of Student: Er Abhishek Patel (RollNo: 11405)
Name of Research Guide: Dr KVR Rao

Agriculture, the largest water consumer, must meet the demands of a growing population amidst changing
climatic conditions. The IPCC projects a global temperature increase of 1.5-4°C by 2100, with significant
impacts on precipitation and hydrological cycles. Land use/land cover (LU/LC) changes exacerbate these
issues by altering water balance and rainfall distribution. This study integrates hydrological modeling, LU/LC
dynamics, and climate projections to develop sustainable crop-water management strategies under changing
climatic conditions. The SWAT model was employed to assess runoff potential, calibrated (1994-2001) and
validated (2007-2009) at the Burhanpur gauging station using SUFI-2 in SWAT-CUP 2019. Sensitivity analysis
identified CN2.mgt as the most influential parameter. Several performance metrics confirmed model accuracy,
while uncertainty analysis demonstrated its reliability. GIS-based weighted overlay analysis revealed 25.43%
of the watershed as medium to very high suitability for rainwater harvesting. LU/LC projections using a hybrid
CA-Markov model predicted forest (4,934.05 km?) and cropland (3,295.73 km?) as dominant classes by 2035,
with built-up land increasing moderately to 221.29 km?. Climate projections using a multi-model ensemble of
13 GCMs under SSP245 and SSP585 scenarios for 2035-2050 and 2075-2090 indicated rising trends in rainfall
and temperatures. SWAT simulations showed significant increases in pre- and post-monsoon streamflow, with
mixed trends during monsoon months. Crop water requirements were estimated for major Kharif
(565.98-694.64 mm) and Rabi (416.70-487.76 mm) crops, with volumetric water demand ranging from
3,229.45-4,013.11 MCM. Analysis between water availability and demand emphasize optimizing irrigation
systems and implementing sustainable water management strategies. This study provides insights for
policymakers to ensure water sustainability and food security in the Upper Tapi Sub-catchment.

Ergonomic studies on hand cranking operation for women workers
Name of student: Manisha Hanumant Jagadale (Roll No: 10951)
Name of Research Guide: Dr KN Agrawal

Human energy is a significant source of power in
agriculture sector in India. Agriculture, in spite
of being largest employer with about 55%
workforce, their availability is decreasing day by
day. The participation of women workers in
agriculture is increasing due to growing
demand of male workers in other sectors.
Therefore, various factors affecting cranking g / e —
performance were identified and optimized R | T
based on female workers' physiological,

postural, biomechanical, and muscle activity studies. To optimize cranking parameters based on physiological
workload, postural interaction, and muscle fatigue study, the cranking length, cranking height, and power were
selected in the range of 180-300 mm, 800-1100 mm and 30-70 W, respectively. The physiological workload was
measured in terms of heart rate, cardiovascular stress index, oxygen consumption during work, energy
expenditure rate, overall discomfort rate, and cranking efficiency, and was analyzed using the response surface
methodology for optimization. Based on physiological parameters the optimized cranking height 0£910.8 mm,
cranking length of 249.3 mm, and 38.10 W power. The muscular fatigue for flexor digitorum superficials,
biceps, and deltoid muscles were 7.51%, 17.34%, 14.95%, and 11.92%, respectively. The average compressive
force was the same, i.e.,, 379.70 N for lower,; higher, and optimized levels of cranking parameters. For lower,
higher, and optimized levels of cranking parameters, the average shear force was 24.13 N, 33.79 N,and 22.12 N,
respectively. A reach envelope in the sagittal plane for both hand cranking in standing posture by female
agricultural workers had been developed. The perusal of the reach envelope indicated that worker should
position the cranking shaft not closer than 437 mm and not farther than 571 mm forward of the worker's body
centreline.
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NETWORK PROJECT ON PRECISION AGRICULTURE (NePPA)

The programme is designed to develop precision AG-Techs for sustained enhanced input use and production
system with safe environment and quality produce to make agriculture a profit-making enterprise. ICAR-CIAE
is one of the partner Institutes with projects running under the umbrella title of “Development of sensor-based
technologies for precise farm input application and quality control in post-harvest processing”, the three sub-
projects under this area are as listed below.

Image based variable-rate nitrogen applicator for paddy crop

This equipment was developed to address site-specific nitrogen
requirements in crops. The unit uses a digital imaging system and a
camera to assess crop nitrogen stress non-destructively, which is
then processed by an AlexNet deep learning model. This model is
developed in a Raspberry Pi microcontroller, which controls a
proportional flow control valve to adjust fertilizer rates (Low,
Medium, and High) based on stress levels. The system was
operated at 2.0 km/h in paddy fields with four hollow cone nozzles
to spray fertilizer uniformly. NDVI values were recorded before
and after urea applications, showing significant improvements: a
72.4% increase after the second application and a 94.2% increase
after the third. This embedded system offers a promising solution
for precision nitrogen application in field crops.

Al/IoT based intelligentirrigation system for field crops

Application of the rightamount of water at the right time to fulfil the water requirement of the crop is critical for
improved input use efficiency. For achieving this condition, an intelligent irrigation system comprising a soil
moisture sensor and a temperature sensor was installed at the effective root zone of a specific crop in soil. An
Al-based irrigation system with sensors placed throughout crop field utilizes IoT protocol (MQTT) to collect
real-time data on soil moisture levels, weather prediction from weather website. By integrating Al algorithms
with 10T devices, users can optimize water usage to increase crop water productivity and reduce costs. The
moisture sensor sends the signal to the Wi-Fi configured module of ESP 32, which triggers the water pump and
irrigates the field using the smartphone or computer application if the moisture level falls below the pre-
defined value and prediction of occurrence of rainfall is low. Specifically, written algorithm can process data on
weather forecasts on rain, and sensor readings to generate precise irrigation schedules suitable to the specific
needs of crop and field. The developed system was tested in sweetcorn field under different soil moisture
content levels. During the growing season of the sweet corn crop, the water depths applied (mm) in loT-based
and ETC based drip irrigation was compared. Compared to 100% ETC drip irrigation, [oT-based drip irrigation
100% FC and 80% FC used 12.7 and 24.5% less irrigation water, respectively. The developed system could
avoid irrigation at the inexact time of day, reduce runoff from overwatering saturated soils, save labour and
time and precise application of irrigation water to the field.
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Sensor based multi pass cleaner for chickpea

Cleaning of the agricultural produce is a very
important postharvest operation. It not only Straw

increases the value of the product, but also oulist

enables a safe storage and efficient secondary c;mﬁ-u inshisi s e
processing operations. The developed unif Foed matering
machine has specifications that will suit the — sl

small farmers at an affordable price.Chickpea sontvayor Y et i N = M
grains were cleaned from the fields was Blower = b ol ;
mod g

carried out by a sieving mechanism in the

sorting machine. Secondary cleaning of the Foreign v
straw material occurred with the help of an | "=
aspirator, which efficiently separated lighter assamibly
foreign particles such as small straw, dust, and

other unwanted materials. Further cleaning

was carried out by a blower, which blew away

foreign materials, ensuring that only clean and

high-quality chickpeas moved forward in the sorting process. The blower (primary cleaning that the feed
undergoes while it falls down from the feed hopper before the it goes for final cleaning) could achieve a cleaning
efficiency of 67 per cent. Images of the grains with foreign materials were captured with an image resolution of
640 x 640 pixelsin the light tight housing. The objective of building the image based object detection model was
to identify and locate good grains, infected grains, broken grains, immature grains, husk, stalks and stones. The
dataset of 896 images containing 28,061 objects were used for building object detection model. YOLOv7 object
detection model was used for object detection. The model detected the good grains with a precision, recall and
accuracy of 0.889, 0.933 and 0.93 respectively. The final model was exported from the development
environment and tested on real working environment. YOLOv7 model with tuned hyper parameters yielding
anaccuracy of 85% has been finalized. Actuating device has been switched to motorized linear actuator in place
of solenoid. Pre-cleaning efficiency of the aspiration unit is 67%. The overall capacity of the machine is 100
kg/h with 82% clean grain. However, the efficiency of the machine can be increased by passing the first output
asaninput, and repeating this operation up to two times to get more than 95% clean grains.

Actuntian
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TECHNOLOGY TRANSFER

Agridrone technology demonstration

Under the Sub-Mission on Agricultural Mechanization
(SMAM) scheme, a large-scale demonstration of the
drone spraying system was conducted during 2022 to |
2025 across 550 hectares (1360 acres) of farmland in
different villages of Bhopal district. This initiative
aimed to introduce farmers to modern agricultural
practices, emphasizing the benefits of drone spraying
technology for efficient nutrient and pest
management. The events showcased the advantages
of drone technology, such as uniform nutrient
application, reduced water and chemical wastage,
lower labor dependency, minimal environmental
impact and available subsidy scheme for different stake holders. As per consent of farmers and available
farming land for spraying with farmers, the area was decided and drone spraying was conducted. The
demonstrations were strategically planned across multiple locations of villages of Bhopal district to ensure
farmers from diverse agricultural backgrounds could observe and understand the cost-effectiveness and
efficiency of drones in field operations. The drone demonstration was conducted using nano urea as nutrient
and sprayed in wheat crop field. A total of 231 demonstrations were conducted 157 on farmers' fields and 74 at
the CIAE research farm with 4,245 participants, including farmers, agricultural officers, and other
stakeholders. Additionally, drone demonstrations were held during training programs at CIAE Bhopal,
engaging participants from 913 villages. In total, 36 villages in the Bhopal district were covered, including
Khamkheda, Rasalkhedi, Mandkansiya, Jaitpura, Shahpur, Sagoniya, Devpur, Barodi, Lambakheda, Dewalkhedi,
Pipliya Jahir Pir, BarkhediHajjama, Kachi Barkheda, RasuliaBhanpur, Shahpur, Hinouti (Pardi), Fatehpur,
Dabra, Rasalakhedi, Shekhpura, Rondiya, Bandikhedi, Dhamkheda, Bardi, Kanchbawli, Bhairopura, Kanera,
Barodi, Patan, Sonkachh, Amjhara, Shahpur, Bhainskheda, Lamba Kheda, Sukliya, parwaliysadak, Narwar Jhala,
etc.

Establishment of demonstration plots under DBT Kisan Hub Phase-II project

Under the DBT Kisan Hub Phase-II project, CIAE established ten
one-acre demonstration plots five each in Rajgarh and
Chhatarpur districts across selected villages, where farmers
were provided with high-yielding seed varieties along with &
machinery support for sowing of the crops. Digital content on
conservation agriculture and resource conservation machinery
was also developed and disseminated through a YouTube [
channel to benefit farmers and stakeholders. Technical §
assistance was extended for the successful establishment of a
Custom Hiring Centre (CHC) in Tumankhedi village and an oil
expeller unit in Aaron village of Guna district. Additionally, four
online training programs were organized for 180 farmers on
topics such as conservation agriculture, crop residue
management, and entrepreneurship development for CHC establishment. An exposure visit to ICAR-CIAE was
conducted for 20 farmers from Khandwa district. Interaction meetings were held in aspirational districts to
promote value addition and post-harvest technologies for local crops. Furthermore, the existing package of
practices for 13 selected crops was surveyed across eight districts of Madhya Pradesh, and improved
machinery packages were finalized. Technical literature including leaflets and bulletins was also developed
and distributed toincrease awareness and adoption.
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Licensing of Technologies

The technologies developed by the institute are being promoted by involving farm and processing machinery
manufacturing and food processing industries through licensing. During the year 2024 the institute has
marketed licenses to three industries to manufacture, sell and promote the technologies.

S. Name of License/firm Name of Technology Licensed
No
1. | M/s G T Bioscience Private Limited, Nagpur ICAR-CIAE SPAD Meter 2.0

2. | M/s Greenfield Equipment India Private ICAR-CIAE-SBI Small tractor operated EPN
Limited, Coimbatore. applicator for sugarcane white grub management
3. | M/s Kriti Nutrients, Dewas ICAR-CIAE Process technology for Dietary Fibre
extraction

Newly Certified/released Technologies

S.No Name of the Technology Inventors
1. | Tractor drawn garlic dibbler for raised beds | Dr. Dilip Jat
Dr. Syed Imran S.
2. Bunch field crop harvester Dr. Manoj Kumar
Er. Sweeti Kumari
3. ICAR-CIAE NRCB multiple feed banana fibre | Dr. Ravindra Naik
extraction equipment Dr. P. Suresh Kumar
4. ICAR-CIAE SBI Small tractor operated EPN Dr. T. Senthikumar
applicatorfor sugarcane white grub Dr. Syed Imran
management Dr. T. Arumuganathan
Dr. C. Sankaranarayanan
5. | Abiotic stress detection device Dr. NS Chandel
Dr. Subir Kumar Chakraborty
Dr. Y.A. Rajwade
Dr. Dilip Jat
6. | Hand held device for soybean disease Dr. Manoj Kumar
identification Dr. NS Chandel
Dr. LS Rajput
7. | Automatic fruit grader Dr. Subir Kumar Chakraborty
Dr. Subeesh A.
8. Equipment and chemical free process Dr. DA Pawar
technology for production of grape raisin Dr. SK Giri
Dr. AK Sharma
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Patents Granted

S. Title Patent No. and date of Inventor(s)
No. grant
1. |Fruit and vegetable grader for Patent No. 500483 Dr. Nachiket Kotwaliwale
spherical commodities 17.01.2024 Dr. BD Shukla
Dr. SD Deshpande
Dr. Sunita Singh
2. |Singulation and pickup mechanism |Patent No 514390 Dr. AP Magar
for bare root seedlings of onion, 23.02.2024 Dr. BB Gaikwad
cuttings and the like
3. |Multi millet thresher-cum-dehuller [Patent No.525306 Dr. KP Singh
14/03/2024. Dr. RRPotdar
4. | Automatic washer cum singulating |Patent No. 527269 Dr. Subir Kumar Chakraborty
system for spherical fruits 15.03.2024 Dr. Nachiket Kotwaliwale

Dr. Karan Singh

Continuous feed aloevera whole gel
extraction equipment

Patent No. 539121
24.05.2024

Dr. Ravindra Naik
Dr. SJK Annamalai

Trademark Granted

November, 2024.

Memorandum of Understanding (MoUs) signed

Trademark granted to ICAR-CIAE logo under class 42 vide Certificate No0.3785968 dated 8th

SIL
No.

MoU signed with

Purpose

Date

1.

Directorate of Tribal Welfare,
Government of Tamil Nadu

Tribal Livelihood Project on
‘Empowerment of Tribal
Farmers Societies through
Smart Agri Mechanization
Packages in Tribal Areas of
Tamil Nadu’ at Namakkal, Tamil
Nadu.

6 March, 2024

M/s Watershed Support Services and
Activities Network (WASSAN), an
NGO based at Hyderabad

Demonstrations of agricultural
engineering technologies using
the network of WASSAN.

20 March, 2024

Mechanization and Technology
Division, Department of Agriculture
& Farmer’s Welfare, Govt. of India,
New Delhi

Assessment of status of a firm
mechanization and custom
hiring in India

5 July, 2024

ICAR-IIPR Regional Centre, Bhopal

Breeder seed production of
IIPR pulse varieties

5 August, 2024

MelseemaiPazhangudiyinar
Farmer Producer Company Ltd.,
Hasanur, Erode district, Tamil
Nadu

Establishment of Millet
Processing Centre under the
Tribal Sub -Plan (TSP) for a
period of three years at
Hasanur, Erode District, Tamil
Nadu

14 August, 2024
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(CCRI), Coffee Board (Government of
India), Chikkamagaluru, Karnataka

coffee harvester

SI. MoU signed with Purpose Date
No.
6. National Institute of Food Cooperation on Agricultural 12 September,
Technology, Entrepreneurship processing/ food sector and 2024
and Management, Thanjavur concerning personal
(NIFTEM -T) Tamil Nadu exchange.
7. Central Coffee Research Institute development of a mechanical 5 November, 2024
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On Farm Testing (OFT) and Frontline Demonstration (FLD) by KVK

Sl Crop/ Technology Villages No. of Area
No. farmers (ha)
On Farm Testing
1. Assessment of different sowing | Muriya Kheda 1 0.2
techniques in potato cultivation
2. Assessment of wheat variety HI | Raipur 5 2
1633 (Pusa Vani)
3. Assessment of intake of bio-fortified | Raipur 5 2
variety of wheat: HI 1633 (Pusa
Vani) on nutritional status of farm
family
4. Assessment of post emergence Gondarmau, 5 2
weedicide in wheat Agariya  Chapar,
Bhairopura
5. Assessment of plant growth Raipur, 5 0.5
regulator (GA3) in tomato Gondarmau,
Kacchi Barkheda
6. Assessment of bio fertilizers for | Ratatal Khajuri 1 0.5
growth and yield in wheat crop
7. Assessment of residue management | Ratatal Khajuri 2 1.0
machinery for wheat sowing
8. Assessment of calcium on growth | Raipur, 5 0.5
and yield of tomato Gondarmau,
Kacchi Barkheda
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Frontline Demonstration

Sl Crop/ Technology Villages No. of Area
No. farmers | (ha)
1. Excel decomposer technology for | Gondarmau 2 1.0
residue management
2. Demonstration of tomato hybrid | Raipur, 10 1.0
Arka Rakshak Gondarmau,
Bhairopura,
Golkhedi
3. Demonstration of high yielding | MungaliyaHaat, 5 2
Mustard variety HI-1165-40 &HI- | Parwa Kheda,
150-35 Kalyanpura,
Gondarmau,
Khajuri Kalan
4. Demonstration of Poshan Vatika for | Raipur, 5 0.1
production of vegetables at | Gondarmau,
household level KacchiBarkheda

Machine demonstration in farmer's field (KVK)

S.N. Crop/ Technology Place Date Details
(@)
1. Spiral grader demonstration for Village- Chandpur 06.05.2024 15
grading of soybean seed
2. Groundnut decorticator Village -Parwaliyasadak 2.5
3. Power opera ted grain (wheat) Village- Lambakheda | 17.05.2024 2.0
cleaner machine
4, Groundnut Decorticator Machine Villages- Ratatal, 15.05.2024 12.3
in different villages Agaria Parewakheda, | 29.05.2024
Chanpur, Khajuri 03.06.2024
Ratatal, Entkhedi, 05.06.2024
Parwaliyasadak, and | 10.06.2024
Barkhedi Hajjam 11.06.2024
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Training programmes organized by KVK

SL Training Title Date No of
No. participants
1. Poshan vatika 23-24 January, 2024 89
2. Sustainable farming 5 March, 2024 22
3. Production technology of kharif crops 12 May, 2024 22
4. Weed Management in Major Kharif crops 11 July, 2024 14
5. Post-harvest management and value addition of kharif 23-25July, 2024 69
crop: soybean
6. Integrated farming systems and nutrient management 29 August, 2024 95
7. Uses and importance of agricultural equipment 10-14 September, 2024 20
8. Maintenance and repair of agricultural equipment 23-27 September, 2024 25
9. Healthy dietary guidelines & importance of 15 October, 2024 25
poshanvatika
10. | Scientific production technology in wheat crop 11 November, 2024 11
11. | Scientific cultivation of vegetable nursery 27 November, 2024 28
12. | Food Preservation andStorage 28 November, 2024 36
13. | Soil testing and its Importance 5 December, 2024 54
14. | Poshan vatika for household food & nutritional | 30-31 December, 2024 63
security
15. | Rural agriculture work experience (B.Sc. Agriculture 140 days 114
final year students)
Media Activities
Speaker Topic Media Date
MP Singh [rrigation practices in rabi crops | AIR, Bhopal 18.02.2024
MP Singh e Production of nutri-cereals Makhanlal Chaturvedi 01.03.2024
e Flower cultivation National University of
Journalism and
Communication, Bhopal
Dilip Jat Agricultural equipment useful AIR, Bhopal 08.04.2024
for stubble management
MP Singh e Balanced diet of milking Makhanlal Chaturvedi 27.04.2024
cattle National University of
e Importance of intercropping Journalism and
Communication, Bhopal
RK Singh e Importance of drip irrigation | Makhanlal Chaturvedi 30.04.2024
Water conversation in National University of
agriculture Journalism and
Communication, Bhopal
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Speaker Topic Media Date
MP Singh Contemporary agriculture & Krishi | Doordarshan Kendra, Bhopal 21.05.2024
Choupal
Dipika Agrahar Murugkar | Processing in agriculture Doordarshan Kendra, Bhopal 24.05.2024
Dipika Agrahar Murugkar | Choupal — Samayik charcha Doordarshan Kendra, Bhopal 02.06.2024
MP Singh Contemporary agricultural Doordarshan Kendra, Bhopal 08.08.2024
practices and techniques related to
Kharif crops
UR Badegaonkar Kharif faslon ki katai evam gahai AIR, Bhopal 17.08.2024
hetu Kkrishi yantra
Dilip Jat Avanced agricultural equipment for | AIR, Bhopal 25.09.2024
harvesting and threshing of crops
CR Mehta Pradhan Mantri Drone Didi Yojana | AIR, Bhopal 06.10.2024
and application of drone technology
in agriculture sector
Dipika Agrahar Murugkar | Fruit and vegetable processing AIR, Bhopal 10.10.2024
system
MP Singh Food security and storage Doordarshan Kendra, Bhopal 10.10.2024
PP Ambalkar Opportunities in agricultural AIR, Bhopal 16.10.2024
enterprise for rural youth
MP Singh Advanced sowing techniques in rabi | AIR, Bhopal 17.11.2024
crops
CR Mehta Use of modern agricultural Doordarshan Kendra, Bhopal 30.12.2024
machinery
Satya Prakash Kumar Application of drone in agriculture | DD Kisan, Doordharshan Delhi 06.01.2025
and CIAE drone research work
UR Badegaonkar Use of drones in agriculture AIR, Bhopal 10.01.2025
Participation in Exhibitions
SL Exhibition Date Place
No.
1. Technology and machinery 13 February, 2024 RS, ICAR-CIAE
demonstration mela
2. Agri Intex 11-15 July, 2024 CODDISIA, Coimbatore
3. Kisan Mela 21 August, 2024 ICAR NRC Banana, Trichy
4. TNAU State level Mega Farmer’s Day | 26-29 September, TNAU Coimbatore
2024
5. ICAR-CIPHET Industry Interface Fair | 3-5 October, 2024 ICAR-CIPHET, Ludhiana
(ITIFA-2024) and 36th Foundation
Day
6. National Consultation and Exhibition | 5-6 October, 2024 RLBCAU Jhansi
on Food System for Sustainability
and Profitability of Millets
7. Agri Expo on the occasion of 15 November, 2024 Kallakurichi District, Tamil
National Tribal Day Nadu
8. Kisan Mela 9 December, 2024 Kuppuchipalayam,
Coimbatore District, Tamil
Nadu
9. International Agri and Horti 20-23 December, 2024 | ICAR-CIAE, Bhopal
Technology Expo
10. 11*Vigyan Mela 27-30 December, 2024 | Bhopal
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Technology and Machinery Demonstration Mela

The Technology and Machinery Demonstration Mela is a large
event held at the Central Institute of Agricultural Engineering
(CIAE) in Bhopal, and the centres of AICRP schemes operated
from the institute every year in the month of February. The
event showcases the latest agricultural machinery and
technologies from all over India. Farmers visit the mela tolearn
about new agricultural engineering products and technologies
and see them in action. They can also talk to experts about how
to use these new technologies to improve their farms. The mela |
is a great opportunity for farmers to network with other
farmersandlearn from each other.

Melas were also jointly organized by AICRPs on Farm

Implements and Machinery, Ergonomics and Safety in Agriculture, and Post-Harvest Technology, and
Agricultural Machinery Manufacturers. More than 1.75 lakh farmers participated at different centers during
the month of Feb., 2024. Over 1.75 lakh farmers witnessed display and demonstration of more than 40 different
types of farm and processing machinery. This year institute celebrated this event on 14th Feb., 2024 with much
enthusiasm and showcased the latest machines and equipment developed at the institute. About 900 farmers
from different parts of the Madhya Pradesh participated in the event. CIAE Regional Station at Coimbatore also
organized the Mela in association with TNAU and centres of AICRP schemes on 13 February, 2024 and
participated by about 600 farmers from different districts of Tamil Nadu.

Commercial Testing

ICAR-CIAE, Bhopal has a mandate to test, evaluate and issue report on existing farm equipment and
postharvest machinery through commercial testing and assist manufactures in developing new machinery
through confidential testing. During the year 2024, the farm machinery and post-harvest machinery from
various industries were tested at the Farm Machinery Testing Centre (FMTC) and Post-Harvest Equipmentand
Machinery Testing Centre (PHEMTC) at ICAR-CIAE Bhopal and ICAR-CIAE Regional Centre, Coimbatore. Across
the centres 272 machines were tested generating an overall revenue of Rs. 52963525 /-.

Farm Machinery Testing Centre
. hi d ICAR -CIAE, ICAR-CIAE RS,
Category wise machinery teste Bhopal Coimbatore
Land development, tillage & seedbed preparation 38 15
equipment
Sowing and planting equipment 11 02
Inter-cultivation equipment 0 03
Plant protection equipment 24 oy
. : : 00
Harvesting and threshing equipment 11
Equipment for residue management 11 £
Hand tools 01 01
Total 96 32




ICAR-CIAE Annual Report 2024

Post Harvest Equipment/Machinery Testing Centre
Category Of Machines Tested ICAR-CIAE Bhopal ICAR-CIAE RS,
Coimbatore
Cleaning and Grading 07 07
Dehulling and Milling 13 57
Oilseed processing 01 18
Polishing and boiling 0 04
Shelling and decortications 00 09
Drying 00 03
Other 06 03
Total 27 117




ICAR-CIAE Annual Report 2024

TRAINING AND CAPACITY BUILDING

International
SL. Winter School Duration No. of
No. Participants
1. AARDO (Agricultural Engineering Technologies for | 16 to 23 October, 2024 10
Enhancing Productivity & Profitability in Agricultural
Sector)

ICAR Sponsored CAFT training programmes

Sl. No. CAFT Duration

1 Power Rich Bio-functional Foods: Sustainable Technologies for | 31 January to 9 February,
Utilization, Processing and Marketing 2024

2 Entrepreneurship Development through Mechanized Production, | 22 February to 2 March 2024
Processing and Value Addition of Millets and their By-Products
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Other training programmes

Sl Training Date No. of
No. Participants
1. Fruits and Vegetable Processing (Organized in collaboration 4 January, 2024 40

with the Tamil Nadu Food Processing and Agri Export
Promotion Corporation (TNAPEx), Government of Tamil

Nadu)

2. Hands-on training and demonstration of women-friendly 17-19 January 2024 40
improved agricultural tools and implements

3. Entrepreneurship  Development in  Agro-processing 17-23 January 2024 25
(SCSP scheme)

4. farm machinery with major focus on conservation 6 February, 2024 20

agriculture and resource conservation machinery (DBT
Kisan Hub Phase-II project)

5. Precision Farming Machinery for Crop Production 4 batches 212
6. Automobile maintenance, road safety and behavioural skills 27-31 May, 2024 17
(Sponsored training programme for Drivers of Agriculture
University, Kota)

7. Training cum demonstration of CIAE RS technologies to the 15 July, 2024 20
Chief Engineer & Officials of AED and farmers
8. Hands on training on Soymilk and Tofu under ABI-NAIF 22 July, 2024 10
9. Testing and development of agricultural machinery and 22 July to 01
operation and maintenance of tractors and agricultural 16 August 2024
implements and machineries (4-weeks training of DOFWAC
Officials)
10. Entrepreneurship Development on setting up of centres for 11 batches 306
Custom Hiring of agricultural machinery as an enterprise
11. Entrepreneurship Development Programme on SoyMilk, 3 batches 17
Tofu & Soy-based Confectionary Products
12. One Month Practical Training of B. Tech (AE) Students 1-30 June 2024 32
13. One Month Practical Training of B. Tech (AE)Students 1-30 July 2024 33
14. Entrepreneurship Development among Rural Youths for 13 August, 2024 31

Establishment of Custom Hiring Centre (CHC) of Agricultural
Machineries (DBT Kisan Hub Phase-II project)

15. Rural Agricultural Work Experience and Industrial 21 August, 2024 to 13 48
Attachment (Sponsored Rural Agricultural Work Experience January, 2025
(RAWE) training programme for RNTU, Raisen)

16. Refresher training program on Farm Mechanization & 9-13 September, 2024 17
Custom Hiring for Agripreneurs

17. Rural Agricultural Work Experience and Industrial | 17 September, 2024 to 14 51
Attachment (Sponsored Rural Agricultural Work Experience January, 2025
(RAWE) training programme for LNCT, Bhopal)

18. Maintenance and Repair of Agricultural Equipment | 23-27 September, 2024 25

(Sponsored training - ATMA, Begusarai)
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AWARDS AND RECOGNITIONS

Director, CIAE in various Committees

Chairperson, Agricultural Machinery and Equipment Sectional Committee, FAD 11, BIS

Technical Expert, Inception Workshop of the Integrated Straw Management Project of CSAM at Dharan,
Nepal (12-13 Dec.,2024)

Member Secretary, Working Group to look into issues of mechanization of cotton harvesting by ICAR, New
Delhi

Member, Research Advisory Committee [Engineering], National Innovation Foundation, Gandhinagar, India
Member, Research Advisory Committee, ICAR-Central Institute of Agricultural Engineering, Bhopal
Member, Academic Council, ICAR-Indian Agricultural Research Institute

Member Secretary, ICAR Regional Committee No. VII (Maharashtra, Madhya Pradesh, Chattisgarh& Goa)

Mentor, Software Technology Parks of India (STPI) for “Center of Excellence for IoT in Agriculture at Dr.
PDKYV, Akola

Chairman, Committee for examination and verification, sequent of tests to be carried out and time-line of
individual tests related to farm implements and machinery to be added in the master list of farm machinery
available on “Central Farm Machinery Performance Testing Portal” of DoAC&FW (M&T)

Member, Management and monitoring committee for 'Women in Agriculture' of DoA&FW, MoA&FW

Member Secretary, Committee to explore the possibilities of funding from state Government of Madhya
Pradesh of ICAR (2024)

Awards received at 58th Annual Convention of ISAE held at VNMKYV, Parbhani (12-14 November, 2024)

S.No. Scientist Award
1 Sandip Mandal ISAE Commendation Medal 2024
2 NS Chandel Distinguish Service Award
3 RR Potdar 2024
4 Bikram Jyoti
5 Ramesh Kumar Sahni Best Reviewer Award (JAE)
2024
Ramesh Kumar Sahni Associate Editor in ‘Farm Machinery and Power
(FMP) Division
6 AK Raul & VS Vala Best paper award for the paper‘Development of a
self-propelledhigh clearance vehicle: A way
forwardfor mechanized tea leaf harvesting’
7 Dilip Jat, Satya Prakash Kumar & Best Oral Presentation Award for the paper
Yogesh Rajwade ‘Development of an automatic spraying system
for polyhouse’
8 Manish Kumar & Best Oral Presentation Award for the paper
HS Pandey ‘Development and Performance Evaluation of a
Coulter-Based Six-Row Tractor Operated Liquid
Urea Injection System for Wheat Cultivation’
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S.No. Scientist Award
9 Sandip Mandal & Niranjan Kumar Best Oral Presentation Award for the paper
‘Conversion of methane to hydrogen through
catalytic pyrolysis’
10 Sadvatha RH, Srimitha S, Best Oral Presentation Award for thepaper
MuhammadMishal M ‘Devlopment of multi flavouredSorghum Milk’
& Saraswati Eshwaren
11 Syed Imran S, T Senthilkumar & G Best Oral Presentation Award for the paper
Manikandan ‘Development and evaluation of remotely
controlled track-type vehicle for small farm’
12 Ravindra D Randhe, Second prize in oral presentation for the paper
Murtaza Hasan, DK Singh, ‘Development of weightsensing system for
NK Soora, Pramod Kumar, fertigation scheduling in soil less grow bag
Wasi Alam & Indra cultivation’
Mani
Other Awards
Name Details of award/honour Awarding Society/Institute

received for

Dr. Adinath Kate

Young Scientist Award for
outstanding contribution in
the field of “Agricultural
Engineering and Technology”

National Academy of Agricultural
Sciences (NAAS), New Delhi

Dr. Manoj Kumar,
Senior Scientist

Best scientist award in the
field of Agricultural Statistics

Society of Krishi Vigyan at Fourth
SKV National Conference held at
Jabalpur during 1-3 March 2024.

Dr. Manish Kumar,
Senior Scientist

Young scientist award in the
field of Agricultural
Engineering

Society of Krishi Vigyan at Fourth
SKV National Conference held at
Jabalpur during 1-3 March 2024.

Dr. Manoj Kumar,
(FMP)
Senior Scientist

Best oral presentation award

National Conference on “Plant Health
for Food Security: Threats and
Promises” organized by Indian
Phytopathological Society, held at
ICAR-IISR, Lucknow during 1-3
February, 2024.

Dr. Harsha
Wakudkar

Best poster award at National

Conference on Innovative
Technologies and
Entrepreneurship

Development in Agriculture
held during March 07-08,
2024

CAET, Dr. PDKYV, Akola

Dr. Dilip Jat

Best technology certificate
during 96th ICAR Foundation
day at New Delhi.

ICAR, New Delhi
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Name Details of award/honour Awarding Society/Institute
received for
Dr. Adinath Kate Working Committee member | NAAS, New Delhi
of NAAS-YUVA, a new
initiative of National Academy
of Agricultural Science for
“Youth United for Visionary
Agriculture”

Dr Mukesh Kumar | Best oral presentation award | TNAU, Coimbatore
in an International Conference
on “Agrovoltaics and
Sustainability in Farming”
organized by Tamil Nadu
Agricultural University,
Coimbatore on 19 September,
2024 for paper titled "Solar-
powered IoT-enabled floating
pump for small farms”

Dr Syed Imran and | Best oral award in | TANUVAS, Chennai
team International Conference
impact of climate change on
biodiversity a global
perspective at  TANUVAS,
Chennai, organized by
TANUVAS, Chennai TANUVAS,
Chennai and CIFOR- World
Agroforestry (ICRAF) during
11-13 July, 2024

ICAR CIAE Technical Excellence Award”- | The Deccan Sugar Technologist’s
Regional Station for the year 2024. The award | Association (India), Pune, India.
Coimbatore was presented during Annual

Convention of The Deccan
Sugar Technologist’s
Association (India), Pune,
India held at Pune,
Maharashtra on 24th

August 2024
Malathi, Ravindra | Best Technical Paper Award | The South Indian Sugarcane and
Naik et al. for the paper entitled | Sugar Technologist Association

‘Mechanized priming of
Sugarcane planting material -
An efficient and economical
way of delivering agro inputs
for healthy Nursery and Main
field crops. The award was
Presented during SISSTA 53rd
Annual Convention held at
Bengaluru  during  19-20
August, 2024
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Name Details of award/honour Awarding Society/Institute
received for
AP Magar, BB Best Oral Paper Presentation | 3rd International Conference on
Gaikwad, AP award for the paper ‘Tractor | “Climate-Smart  Nutri  Sensitive
Pandirwar drawn eight row transplanter | Integrated Farming System for
for onion seedlings’ Gender-equitable
A. Khadatkar, PB Best Oral Paper Presentation | Sustainable Agriculture:
Sujit, R Agrawal, K | award for the  paper | Prospects and Challenges
Viswanath, CP ‘Development and evaluation | (ICNSFS- 2024)” at
Sawant & Ajit of remote controlled robotic | ICARCIWA, Bhubaneswar, India
Magar weeder for row crops’ during 6-8 November, 2024
Mukesh Kumar, Best Oral Paper Presentation
Ajita Gupta award for paper ‘Solar
Powered loT-enabled
Digital Flume for Open
Channel Flow
Measurement’
Muzaffar Hasan Second prize on  oral
presentation
‘Innovative Soybean
Processing: From
Dietary Fiber to Fortified
Fermented
Products’
Muzaffar Hasan Young Scientist Award 2024
for Outstanding contribution
in the field of ‘Biochemistry of
soybean processing’
Mukesh Kumar & | Best Oral Presentation Award | International Conference on
CD Singh for Solarpowered loT-enabled | Agrovoltaics and Sustainability in

floating pump for small farms

Farming” organized by Tamil Nadu
Agricultural University,

Coimbatore, held on 19 September,
2024

Vinod Kumar S,,
Chandra Deep
Singh, KV Ramana
Rao, Mukesh
Kumar and
Yogesh Anand
Rajwade

Best paper award 2024 for the
Paper ‘Development of a
smart [oT based drip
irrigation system for precision
farming), during 75th
International Executive
Council meeting held on 3
September 2024 in Australia.

Irrigation and Drainage
Journal of M/S John Wiley & Sons
Ltd, UK.
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Name Details of award/honour Awarding Society/Institute
received for

Dr Syed Imran S First prize in oral presentation | International by AEC&RI, TNAU;
at International Conference on | NIFTEM-T & University of Guelpa,
Sustainable Food - Water - | Canada
Energy - Mechanization -
Nexus and Whole Grain”
during Jan 27-28, 2025

Dr. Manojit Krishan Nath Synghal | 63rd Convocation, ICAR-IARI, New

Choudhury (SMS, Memorial Gold Medal for | Delhi, held on 22.03.2025

Farm Machinery & | overall outstanding

Power) performance in Ph.D. degree

programme in the discipline
of Agricultural Engineering

M.S. Raghuwanshi,
Hritick Biswas,
Ravindra Naitam,
Nirmal Kumar,
Abhay Shirale,
Pravesh Moharana
and Ranjay Kumar
Singh

Best Poster presentation
Award

Indian Society of Soil Science

CP Sawant

Best oral presentation award
on “Tractor chalit plastic
mulch layer-cum-planter ka
design evamvikas” in
“Rashtriya  Hindi  Vigyan
Sammelan-2024" on “Amritkal
main
rashtriyavaigyanikchetana ka
unnayan”, held on 30-31 July,
2024 at CSIR-AMRP], Bhopal

CSIR-AMRPI, Bhopal

ICAR-CIAE
Regional Centre,
Coimbatore

Technical Excellence Award
for the year 2024

The Deccan Sugar Technologist's
Association (India), Pune, India

o b Pty v v -
Engineering innovations far Next

International Syr
"Agriculural Engineering




ICAR-CIAE Annual Report 2024

HUMAN RESOURCE DEVELOPMENT

Name and Course Title Duration Organizer
Designation
Dr. Adinath Kate, Pedagogy development Program 29 January to 2 IARI, New Delhi
Scientist February, 2024
Dr. Abhijit Khadatkar, Refresher course on Robotics 19 February, 2024 to | UGC - MMTTC JNTU,

Senior Scientist

Dr. Deepak Thorat,
Scientist

2 March, 2024

Hyderabad

Dr. RK Singh, Principal
Scientist

Introduction to Remote Sensing &
Geographic Information System
using QGIS

19-23 February, 2024

National Water
Academy (Central
Water Commission),
Pune (online mode)

Dr Muzaffar Hasan,
Scientist

Decoding Genomics & Proteomics
Data wusing Machine Learning
Approach

21-27 February, 2024

ICAR-IASRI, New
Delhi (Virtual Mode)

Dr. Sweeti Kumari,
Scientist

ICAR-sponsored CAFT training on
“Entrepreneurship Development
through Mechanized Production,
Processing, and Value Addition of
Millets and Their By-Products”

22 February, 2024 to
2 March, 2024

ICAR-CIAE, Bhopal

Dr. Abhijit Khadatkar,
Senior Scientist

Dr. Ajit Magar, Senior
Scientist

Data Visualization using R

4-8 March, 2024

NAARM, Hyderabad

Dr. Dilip Pawar,
Scientist

Dr. Sandip Mandal,
Senior Scientist

Pedagogy development Program

4-8 March, 2024

IARI, New Delhi

Dr Muzaffar Hasan,
Scientist

Application of molecular and
genomic tools for bio fortification
in crops

5-7 March, 2024

ICAR- IARI, New
Delhi.

Gopal Carpenter,
Scientist

Dr. Mukesh Kumar,
Scientist

Dr. Ravindra Randhe,
Scientist

I[P Awareness/Training program
under National Intellectual
Property = Awareness  Mission
organized by Intellectual Property
Office, India

24 April, 2024

Online

Enhancing Pedagogical | 1-5 April, 2024 National Academy of
Dr. Sandip Mandal, Competencies for Agricultural Agricultural Sciences,
Senior Scientist Education NASC Complex, New
Dr. Prabhat K Guru, Delhi
Scientist
Dr Ramesh Kumar
Sahni, Scientist
Dr Subir Kumar MDP on Leadership 3-4 June, 2024 ICAR-NAARM,
Chakraborty, PS Hyderabad

Dr. Shashi Rawat,
Principal Scientist

Training on Prevention of sexual
harassment of women at
workplace by ISTM (online)

29 July, 2024

Online (organized by
DoPT)
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Name and Course Title Duration Organizer
Designation

Dr. Sweeti Kumari, Faculty Development Programme | 10-30 September, National Agricultural

Scientist (online) 2024 Development
Cooperative Ltd.
(NADCL), Baramulla
& ICAR-ATARI (Zone-
VIII), Pune

Dr. KVR Rao Skill upgradation organized for | 22 July, 2024 BIS, New Delhi

sectional committee members

Dr Muzaffar Hasan

1st International Workshop-cum-

22-26July, 2024

virtual mode

Webinar on "CRISPR Genome
Editing,"

Dr. Ravindra Randhe Mushroom cultivation training | 23-28 September, ICAR-DMR, Solan
program 2024

Dr. Harsha Wakudkar,

Scientist analysis

Material characterization and data

2-22 September, 2024

SIAS research center,
Kohinoor, Kerala
(Virtual mode)

Dr Muzaffar Hasan

in crops

Genome editing technologies

14-23 October, 2024

ICAR-IIRR Hyderabad

Foreign Deputations

Sl Name of Employee Foreign Deputation Purpose Place of Visit & Period
No.
1 Dr. CR Mehta Sixth Session of the Technical Programme Egypt
Committee (TPC) of African-Asian Rural (4-8 February, 2024)
Development Organization (AARDO)
2 Dr. VK Bhargav Regional Workshops on Integrated straw China
Management in Asia and the Pacific (19-20 June, 2024)
Mechanization Solution for Sustainable and
climate smart Agriculture
3 Dr Samlesh Kumari Training as a Researcher at University of Guelph, Canada
Guelph, Canada (11 July to 25 August,
2024)
4 Dr KN Agrawal 8 IAPSIT International Sugar Conference Quy Nhon, Vietnam
and Sugarcon 2024 (16-19 September, 2024)
5 Dr SP Singh 8 IAPSIT International Sugar Conference Quy Nhon, Vietnam
and Sugarcon 2024 (16-19 September, 2024)
6 Dr CR Mehta Eleventh Annual Meeting of the Asian and Nepal
Pacific Network for Testing of Agricultural (3-13 December, 2024)
Machinery (ANTAM)
7 Dr Abhijit Khadatkar 7th Regional Training of Trainers of the Nepal
Asian and Pacific Network for (6-11 December, 2024)
Testing of Agricultural Machinery (ANTAM)
8 Dr Manish Kumar 7th Regional Training of Trainers of the Nepal
Asian and Pacific Network for (6-11 December, 2024)
Testing of Agricultural Machinery (ANTAM)
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Ph.D Awarded

Er HS Pandey, Scientist was awarded Ph.D. for his thesis titled 'Development and Performance Evaluation of a
Battery-Powered Weeder'. He did his Ph.D. from College of Technology and Engineering, Maharana Pratap
University of Agriculture & Technology, Udaipur under the guidance of Dr. GS Tiwari, Retired Professor, CTE,
MPUAT, Udaipur.

Er. Manojit Chowdhury, Subject Matter Specialist, was awarded Ph.D. for thesis entitled “Design and
development of crop canopy reflectance based real-time variable rate fertilizer application system” by [CAR-
IARI, New Delhi on 31 December, 2024. He completed his Ph.D. under the guidance of Dr. Tapan Kumar Khura,
Principal Scientist, Division of Agricultural Engineering, ICAR-IARI, New Delhi.

Professional Attachment Training

Ms. Nisha Sulakhe, Scientist, ICAR-CISH, Lucknow underwent Professional Attachment Training on 'Packaging
of fresh produce’ during 4 December, 2023 to 2 March, 2024.
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IMPORTANT COMMITTEES

Research Advisory Committee

1. Dr. DC Joshi, Former Vice Chancellor, Agriculture University, Kota Chairman
2. Prof. Madan Kumar Jha, Professor (HAG), Groundwater Hydrology & Member
IWRM and Head, Agricultural and Food Engineering Department, Indian
Institute of Technology Kharagpur
3. Dr. V. Siva Reddy, Director (Tech), National Institute of Solar Energy Member
Ministry of New and Renewable Energy (MNRE), Gurugram
4, Dr. D. Manohar Jesudas, Retired Professor (Farm Machinery), TNAU, Member
Coimbatore
5. Dr Tanweer Alam, Additional Director, Indian Institute of Packaging, Member
Lucknow
6. Dr. KP Singh, ADG (FE), ICAR Member
9. Director, ICAR-CIAE, Bhopal Member
10. | Dr Subir Kumar Chakraborty, PS & [/c. PME Cell, ICAR-CIAE Member Secretary
Institute Management Committee
1. Dr CR Mehta, Director, ICAR-CIAE Chairman
3. Dr KP Singh, ADG (FE), ICAR, New Delhi Member
4. | Director, Directorate of Agricultural Engineering, Govt of Madhya Member
Pradesh
5. Director (Agriculture), Directorate of Agriculture, Govt of Madhya Member
Pradesh
6. Shri Chanderkant Gour, Harda Member
. Shri Manoj Kumar Sharma, Korba Member
8. Dr PK Sahoo, Principal Scientist, ICAR-IARI, New Delhi Member
9. | Dr Gautam Majumdar, Principal Scientist, ICAR-CICR, Nagpur Member
10. | Dr CS Sahay, Principal Scientist, ICAR-CIAE, Bhopal Member
11. | Dr AK Singh, Head, Agricultural Engineering Division, ICAR-IISR, Member
Lucknow
12. | Finance & Accounts Officer, ICAR-CARI, Jhansi Member
13. | Chief Administrative Officer, ICAR-CIAE Member Secretary
Institute Research Committee
1. | Director, ICAR-CIAE Chairman
3. | Dr Subir Kumar Chakraborty, I/c. PME Cell Member
4. | Head of Divisions and all Scientists Member
5. | Dr Shashi Rawat, Principal Scientist Member Secretary
Institute Technology Management Committee
1 Dr CR Mehta Director Chairman
2. Dr. VP Chaudhary, Head AMD Member
3. Dr. KN Agrawal, PC, AICRP on FIM Member
4, Dr. UR Badegaonkar, Head TTD Member
5) Dr. Sanjay Shrivastava, PS, ICAR-IISS, Bhopal. Member
6. Dr Shashi Rawat, PS &Member Secretary IRC Member
7. Dr Subir Kumar Chakraborty, PS &I/c PME Cell Member
8. Dr V. Bhushan Babu, Senior Scientist & [/c. ITMU Member Secretary
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Zonal Technology Management Committee

1. Dr CR Mehta, Director, ICAR-CIAE Chairman
2y Dr Nachiket Kotwaliwale, Director, ICAR-CIPHET, Ludhiana or his Co-Chairman
nominee

3. Director, ICAR-CIRCOT, Mumbai or his nominee Member

4, FAQ, ICAR-CIAE, Bhopal Member

5. Dr KN Roy, I/c. ITMU, ICAR-NINFET, Kolkata Member

6. Dr SK Pandey, I/c. ITMU, ICAR-IINRG, Ranchi Member

7. ADG (IPTM), ICAR or his nominee Member

8. Er Rajeev Choudhary, Director, Directorate of Agricultural Member

Engineering, Govt of Madhya Pradesh

9 Mr Jiten Jadhav, Deputy Manager, Eicher Tractor, Bhopal Member

10. | Dr UR Badegaonkar, Head, TTD and PI, ZTMC Member Secretary

PME Cell

1. | Dr Subir Kumar Chakraborty, Principal Scientist | In charge

2. | Dr Shashi Rawat, Principal Scientist Secretary, IRC

3. | Dr NS Chandel, Senior Scientist Nodal Officer, HRD

4. | Dr Adinath Kate, Scientist Co-Nodal Officer, HRD

5. | Dr Satya Prakash Kumar, Scientist Nodal Officer (MPR) and Secretary,
Institute Seminar

6. | Dr AP Pandirwar, Scientist Nodal Officer, Database on Institute
Publications

7. | Dr V Bhushana Babu, Senior Scientist Secretary, ITMU/ Consultancy Processing
Cell/ Contract Research

Consultancy Processing Cell

1. Dr. Dipika A. Murugkar, Principal Scientist, CESPU Chairman
2. Dr. CS Sahay, Principal Scientist, AMD Member
3. Dr. Sandip Mandal, Senior Scientist, AEP Member
4, Dr. V. Bhushana Babu, Senior Scientist, TTD Member

Board of Studies

1. | Dr CR Mehta, Director Chairperson
2. | Dr Karan Singh, Principal Scientist Member
3. | Dr Subir Kumar Chakraborty, Principal Scientist Member
4. | Dr Sweeti Kumari, Scientist Member
5. | Dr SP Datta, Director, ICAR-IISS Member
6. | Dr AK Biswas, Principal Scientist, ICAR-IISS Member
7. | Dr Shashi Rawat, Principal Scientist Member
Swachchh Bharat Mision Committee
1. | Dr Ranjay Kumar Singh, Principal Scientist Chairman
2. | Dr Sandip Mandal, Senior Scientist Member
3. | Incharge, Estate Management Section Member
4. | Incharge, Farm Section Member
5. | Shri Mustafa Kamal, AAO (Central Store) Member Secretary
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Institute Joint Staff Council

1. | Dr CR Mehta, Director | Chairman

Official Side

2. | Dr Karan Singh, Principal Scientist Member

3. | Finance & Account Officer Member

4. | Chief Administrative Officer Member Secretary

Staff Side

1. | Shri AK Pathak, Technical Officer Secretary

2. | Shri Abhishek Meena, Technical Assistant Member

3. | Shri PV Sahare, LDC Member

5. | Shri AK Kumre, SSS Member
Official Language Implementation Committee

1. Dr CR Mehta, Director Chairman

2. Dr KN Agrawal, PC, AICRP on FM Member

3. Dr MK Tripathi, Principal Scientist Member

4. Dr Karan Singh, Principal Scientist Member

5. Dr KVR Rao, Principal Scientist Member

6. Shri Abhishek Yadav, CAO Member

7. | Shri Rajesh Tiwari, ACTO Member

8. Shri Rajesh Dubey, F&AO Member

9. Administrative Officer or Assiststant Administrative Officer | Invitee member

10. | Shri Rakesh Kumar, Deputy Director (OL) Member Secretary

Women Cell

1 Dr Nita Khandekar, Principal Scientist Chairperson

2 Dr Harsha Wakudkar, Scientist Member

3 Dr Deepika Shende Channe, Assistant Chief Technical Officer | Member

4 Ms Sarita, Senior Technical Officer Member

5 Ms Priya Borkar, Technical Officer Member

6 Shri Ashish Sahu, AAO (Admin.) Member Secretary

Committee for Prevention of Sexual Harassment of Women at Workplace

1. | Dr Nita Khandekar, Principal Scientist Chairperson

2. | Dr V. Bhushana Babu, Senior Scientist Member

3. | Dr K. Bharti, Principal Scientist, ICAR-IISS Member

4. | Dr Ramesh Kumar Sahni, Scientist Member

5. | Ms. Rachna Dhingra, Bhopal Group of Information and Action | Member
(NGO)

6. | Dr AK Roul, Senior Scientist Member Secretary

Standing Sports Promotion Committee

1. | Dr. Shashi Rawat, Principal Scientist Chairperson

2. | Dr. Ashutosh Pandirwar, Scientist Co-Chairperson

3. | Shri Ravindra Kumar Hedau,AAO(Purchase) Member

4. | Smt. Jolly John,T-6 Member

5. | Secretary IJSC or member nominated by IJSC | Member
committee

6. | Shri Medni Pratap Singh, ACTO Secretary
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RESEARCH PUBLICATIONS

>8NAAS Rating

1.

10.

11.

12.

13.

14.

Bhalekar, D.G., Sahni, R.K., Schrader, M.]. and Khot, L.R., 2024. Pneumatic spray delivery-based fixed spray
system configuration optimization for efficient agrochemical application in modern vineyards. Pest
Management Science, 80(8),4044-4054.

Chandel, N.S., Chakraborty, S.K., Chandel, A.K.,, Dubey, K., Jat, D. and Rajwade, Y.A., 2024. State-of-the-art Al-
enabled mobile device for real-time water stress detection of field crops. Engineering Applications of
Artificial Intelligence, 131,107863.

Chavan, S.M., Khadatkar, A., Hasan, M., Ahmad, D., Kumar, V. and Jain, N.K., 2024. Quinoa (Chenopodium
quinoa Willd.): paving the way towards nutraceuticals and value-added products for sustainable
developmentand nutritional security. Applied Food Research, p.100673.

Chaudhary, V.P, Sawant, C.P, Chaudhary, R., Gautam, R. and Wakchaure, G.C., 2024. Conservation Tillage
Enhances Energy Efficiency and Mitigates Carbon Footprint and Greenhouse Gas Emissions in Long-Term
Wheat Production Trials in the Western Indo-Gangetic Plain of India. International Journal of Plant
Production, 1-18.

Durga, M.L. and Gangil, S., 2024. Comparative biopolymeric assessment of paddy straw during thermal
degradation process.Journal of Analytical and Applied Pyrolysis, 180,106556.

Gatkal, N.R., Sachin, M.N., Girishkumar, B.B., Ramesh, K.S., Avdhoot, A.W.,, Pravin, B.K. and Ali, M., 2025.
Review of UAVs for efficient agrochemical spray application. International Journal of Agricultural and
Biological Engineering, 18(1),1-9.

Gatkal, N.R.,, Nalawade, S.M., Shelke, M.S., Sahni, R.K., Walunj, A.A., Kadam, P.B. and Ali, M., 2025. Review of
cutting-edge weed management strategy in agricultural systems. International Journal of Agricultural and
Biological Engineering, 18(1), 25-42.

Gatkal, N.R., Nalawade, S.M., Sahni, R.K., Bhanage, G.B., Walunj, A.A., Kadam, P.B.and Ali, M., 2024. Review of
[oT and electronics enabled smart agriculture. International Journal of Agricultural and Biological
Engineering, 17(5),1-14.

Gatkal, N.R., Nalawade, S.M., Sahni, R.K,, Walunj, A.A., Kadam, P.B., Bhanage, G.B. and Datta, R., 2024.
Present trends, sustainable strategies and energy potentials of crop residue management in India: A
review. Heliyon, 10 (21),e39815.

Gautam, P.V,, Agrawal, K.N., Roul, A.K., Mansuri, S.M. and Subeesh, A., 2024. Predictive modelling of sweep's
specificdraftusing machine learning regression approaches. Soil Use and Management, 40(1),e12996.

Guru, PK,, Shrivastava, A.K., Khandai, S., Yahaya, R., Singh, S., Kumar, V., Tiwari, P. and Kumar, M., 2025.
Development and Performance Evaluation of a Precision Seeder for Sustainable Rice Cultivation. Results
in Engineering,104059.

Guruy, PK,, Gupta, M,, Sahu, P, Rani, A., Gangil, S., Diwan, P. and Panwar, G., 2025. Valorization of Corncob
through Integrated Acid and Enzymatic Pre-Treatment for Maximization Yield of Fermentable Sugar.
Waste and Biomass Valorization, 1-14.

Hamad, R., Chakraborty, S.K., Kate, A. and Mansuri, S.M., 2024. Understanding the changes in millable oil
content and fatty acid composition of infrared radiation treated mustard (Brassica juncea) seeds using
Vis-NIR-SWIR hyperspectral imaging. Infrared Physics & Technology, 137,105128.

Hamad, R. and Chakraborty, S.K.,2024. A chemometric approach to assess the oil composition and content
of microwave-treated mustard (Brassica juncea) seeds using Vis-NIR-SWIR hyperspectral imaging.
Scientific Reports, 14(1), 15643.
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Hamad, R., Chakraborty, S.K. and Kumar, V.A., 2024. Estimating the changes in mechanically expressible oil
in terms of content and quality from ohmic heat treated mustard (Brassica juncea) seeds by
Vis-NIR-SWIR hyperspectral imaging. Journal of Food Measurementand Characterization, 18(11),9156-
9169.

Hasan, M., Tripathi, K., Harun, M., Krishnan, V., Kaushik, R., Chawla, G., Shakil, N.A., Verma, M.K,, Dahuja, A,,
Sachdeyv, A. and Lorezo, ].M., 2024. Unravelling the effect of extraction on anthocyanin functionality and
prebiotic potential. Heliyon, 10(11).

Idapuganti, R.G., Das, A., Sungoh, H., Layek, ]., Mandal, S., Verma, B.C,, Lal, R,, Rangappa, K., Babu, S. and
Hazarika, S., 2024. Can biochar conserve soil moisture and improve soil properties for sustainable
intensification of acid soils in the Eastern Indian Himalayas?. Land Degradation & Development,
35(3),1192-1208.

Jagadale, M., Gangil, S., Jadhav, M., Bhargav, V.K,, Shrivastava, P., Nageshkumar, T. and Kumar, N., 2024.
Valorization of Jute sticks (Corchorus olitorius) by torrefaction process: optimization and
characterization of torrefied biomass as upgraded fuel. Biomass Conversion and Biorefinery, 14(15),
17313-17327.

Jagadale, M., Gangil, S., Jadhav, M., Sahu, P, Durga, L., Ghodke, P.K. and Basak, S., 2024. Biopolymeric
degradation of jute sticks under pyrolytic thermal stresses. Process Safety and Environmental Protection,
189,517-529.

Jiang, L., Jiang, H., Jing, X., Dang, H., Li, R,, Chen, ]., Majeed, Y., Sahni, R. and Fu, L., 2024. UAV-based field
watermelon detection and counting using YOLOv8s with image panorama stitching and overlap
partitioning. Artificial Intelligence in Agriculture, 13,117-127.

Kumar, S.P, Jat, D., Sahni, R.K,, Jyoti, B.,, Kumar, M., Subeesh, A., Parmar, B.S. and Mehta, C.R.,, 2024.
Measurement of droplets characteristics of UAV based spraying system using imaging techniques and
prediction by GWO-ANN model. Measurement, 234,114759.

Kumar, M., Sahni, R.K., Waghaye, A.M., Kumar, M. and Randhe, R.D., 2024. Electronic Sensor-Based
Automated Irrigation System for Rice Cultivated Under Alternate Wetting and Drying Technique.
AgriEngineering, 6(4),4720-4738.

Kumar, M., Kumar, M., Singh, R.K., Waghaye, A.M., Babu, V.B. and Randhe, R.D., 2025. Trend detection and
prediction of rainfall using logistic machine learning and deep learning models in Bhopal region of Central
India.]Journal of Water and Climate Change, 16(3), 1055-1072.

Kumari, K., Chakraborty, S.K., Kishore, A. and Chitranayak, 2024. Development of a parallel plate capacitive
sensor-based system for assessing the quality of Paneer (Indian cottage cheese). Journal of Food Process
Engineering, 47(1),e14515.

Lalita, Giri, S.K., Mohapatra, D., Tripathi, M.K., Kate, A. and Wahid, A., 2024. Optimization of process
parameters of refractance window drying for aonla slices and comparison with other drying techniques.
Journal of the Science of Food and Agriculture, 104(13), 7854-7863.

Lamo, C., Bargale, P.C,, Gangil, S., Chakraborty, S., Tripathi, M.K., Kotwaliwale, N. and Modhera, B., 2024.
High crystalline cellulose extracted from chickpea husk using alkali treatment. Biomass Conversion and
Biorefinery, 14(1),751-759.

Magar, A.P, Nalawade, S.M., Walunj, A.A., Gaikwad, B.B., Shelke, G.N., Khadatkar; A., Sawant, C.P. and Mod,i,
R.U., 2025. Development and optimization of an automatic transplanting device for plug tray vegetable
seedlings usingembedded system. Scientific Reports, 15(1),22483.

Mahanti, N.K,, Chakraborty, S.K. and Pathare, P.B., 2024. Effect of Excess Application of Nitrogenous
Fertilizer on Postharvest Quality of Spinach during Storage. Journal of Food Quality, 2024(1),5521957.




ICAR-CIAE Annual Report 2024

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

Mahapatra, J., Tiwari, P.S., Singh, K.P,, Nandede, B.M., Sahni, R.K., Pagare, V, Singh, ]., Shrinivasa, D.]. and
Mandal, S., 2024. An Adjustable Pneumatic Planter with Reduced Source Vibration for Better Precision in
Field Seeding. Sensors, 24(11),3399.

Mahapatra, ., Tiwari, P.S., Singh, K.P, Nandede, B.M,, Singh, ]. and Sahni, R.K,, 2024. Flexible orifice seed
metering plate to address variability in seed shape, size and orientation enhances field performance of a
pneumatic planter. Discover Applied Sciences, 6(11), 609.

Mallesham, P, Parveen, S., Rajkumar, P, Gurumeenakshi, G. and Naik, R., 2025. Enhancing Structural
Stability of 3D Printed Cake with Xanthan Gum: A Rheological and Post-Process Analysis. Food Biophysics,
20(1),46.

Mallesham, P, Parveen, S. and Naik, R., 2025. Nano-Bubbles: The Next Potential Drive to Advance
Technologies in Food Industry— A Review. ACS Food Science & Technology.

Manjunatha, K., Savadi, S., Naik, R., Balasubramanian, D., Adiga, ].D., Muralidhara, B.M., Chethan, C.R. and
Anilkumar, C., 2024. Investigation on torsional forces and angles at the nut and pedicel junction (NPJ)
revealed varying cashew apple (hypocarp) and nut separation efficiency at different developmental
stages in cashew. Industrial Crops and Products, 222,119951.

Mandal, S., Jena, P.C., Gangil, S., Pal, S., Haydary, ]., Sharma, R.K. and Verma, A., 2025. Ni-supported pigeon
pea stalk biochar as a catalyst for ex situ tar cracking in biomass gasification. Biomass Conversion and
Biorefinery, 15(2),2525-2535.

Mao, W, He, L., Xia, M,, Jiang, H., Li, R,, Sahni, R., Majeed, Y., Zhu, Z. and Fu, L., 2024. A novel method to detect
stem and fruit dynamically for apricot posture estimation and adjustment. Information Processing in
Agriculture.

Mohanaselvan, T, Singh, S.P, Kumar, A., Kushwaha, H.L., Sarkar, S.K. and Joshi, P, 2024. Mechanization
Level and Occupational Health Hazards in Sugarcane Cultivation in India. Sugar Tech, 26(2), 432-445.

Mohapatra, D., Nickhil, C., Kar, A., Sharma, Y., Deshpande, S.S., Tripathi, M.K. and Haromuchadi, S.R., 2024.
Impact of LAB fermentation on the nutrient content, amino Acid Profile, and estimated glycemic index of
Sorghum, Pearl Millet,and Kodo Millet. Frontiers in Bioscience-Elite, 16(2), 18.

Nagori, A, Jadhav, S.K,, Guru, PK, Gajendra, S., Gangil, S. and Rawat, M., 2024. Development and
performance evaluation of paddy straw based insulating block composite for low temperature storage
application. Energy and Buildings, 317,114379.

Pal, L., Giri, S.K., Mohapatra, D., Tripathi, M.K. and Kate, A., 2024. Mass transfer parameters and quality
characteristics ofaonla slices under refractance window drying. Drying Technology, 42(3),492-505.

Pandiselvam, R., Hegde, V., Sujithra, M., Prathibha, P.S., Prathibha, V.H. and Hebbar, K.B., 2024. Evaluation of
unmanned aerial vehicle for effective spraying application in coconut plantations. Heliyon, 10(19), 1-10.

Patil, H., Naik, R. and Paramasivam, S.K., 2024. Utilization of banana crop ligno-cellulosic waste for
sustainable development of biomaterials and nanocomposites. International Journal of Biological
Macromolecules, 137065.

Pravitha, M., Dipika Agrahar, M. and Ajesh Kumar, V., 2024. Recent developments in tomato drying
techniques: A comprehensive review. Journal of Food Process Engineering, 47(2),e14550.

Puramshetti, L., Giri, S.K., Mohapatra, D., Tripathi, M.K,, Kate, A., Kumar, M., Lalita and Mishra, A., 2025.
Impact of ultrasonic-assisted extraction on the release of bioactive compounds from Carica papaya Linn.
leaves using probe and bath sonication. Biomass Conversion and Biorefinery, 1-13.

Rajwade, Y.A,, Chandel, N.S., Chandel, A.K,, Singh, S.K., Dubey, K., Subeesh, A., Chaudhary, V.P, Ramanna Rao,
K.V. and Manjhi, M., 2024. Thermal-RGB Imagery and Computer Vision for Water Stress Identification of
Okra (Abelmoschus esculentus L.). Applied Sciences, 14(13),5623.




ICAR-CIAE Annual Report 2024

45.

46.

47.

48.

49,

50.

51

52.

53.

54.

55.

56.

57.

58.

Saha, K.P, Singh, D., Senthilkumar, T, Singh, S.P, Jain, R., Kumar, M. and Bhushanababu, V., 2025. The Impact
Assessment of Mechanized Transplanting of Sugarcane Settlings Using Economic Surplus Approach.
Sugar Tech, 27(4),1269-1278.

Sahni, R.K,, Schrader, M.]., Rathnayake, A.P, Khot, L.R., Hoheisel, G.A. and Zhu, H., 2024. Evaluation of
Suitable Base Spray Rate Estimation Methods for Precision Chemical Applications in Vineyards with
Different Training Systems. American Journal of Enology and Viticulture, 75(1),0750009.

Sahu, R.K. and Gangil, S., 2025. Nanoarchitectonics with thermochemical activation for high adsorbent
nanoporous carbon derived from chickpea stalk. Bliomass and Bioenergy, 197,107767.

Sahu, R.K. and Gangil, S., 2025. Insights into biopolymeric transitions during thermal degradation and
kinetic parameters for Chickpea stalk (Cicer arietinum). Process Safety and Environmental Protection,
195,106766.

Sahu, P. and Gangil, S., 2024. ANN approach for the prediction of pyrolytic behaviour of pigeon pea stalk
and insight into thermo-kinetics of pseudo components using RSM. Journal of Cleaner Production, 449,
141816.

Selvan, S.S., Mohapatra, D., Mahore, A., Patel, A., Kate, A., Singh, K., Roy, H. and Modhera, B., 2025. Evolution
ofanovel sensing system for monitoring the quality deterioration in pearl millet (Pennisetum glaucum L.)
grains coupled with rancidity indicators and GC-MS analysis: A potential cardinal approach. Journal of
Stored Products Research,112,102642.

Siddiqui, S.A., Elsheikh, W,, Ucak, 1., Hasan, M., Perlita, Z.C. and Yudhistira, B., 2024. Replacement of soy by
mealworms for livestock feed-A comparative review between soy and mealworms considering
environmental aspects. Environment, Development and Sustainability, 1-44.

Siddiqui, S.A., Gadge, A.S., Hasan, M., Rahayu, T., Povetkin, S.N., Fernando, I. and Castro-Mufioz, R., 2024.
Future opportunities for products derived from black soldier fly (BSF) treatment as animal feed and
fertilizer-A systematic review. Environment, Development and Sustainability, 1-82.

Singh, R, Nisha, R., Naik, R., Upendar, K., Nickhil, C. and Deka, S.C., 2024. Sensor fusion techniques in deep
learning for multimodal fruit and vegetable quality assessment: A comprehensive review. Journal of Food
Measurement and Characterization, 18(9),8088-8109.

Singh, ]., Goyal, S. and Tripathi, M.K., 2024. a-Amylase inhibitory, antioxidant and emulsification potential
of glycoproteinaceous bioactive molecule from Lactobacillus delbrueckii. Journal of Food Science and
Technology, 61(3),459-470.

Sharma, R.K,, Haydary, J., Singh, T.P, Nazari, M.A., Mandal, S. and Verma, A., 2024. Fractional distillation of
pine needle bio-oil: comprehensive characterization and rheological properties across temperature
gradients. Biomass Conversion and Biorefinery, 1-12.

Shuprajhaa, T, Paramasivam, S.K., Pushpavalli, S., Anandakumar, S. and Naik, R., 2025. Influence of
additives on the development, mechanical, functional characteristics and biodegradability of banana
starch-based bio plastic films. International Journal of Biological Macromolecules, 295,139544.

Subeesh, A., Kumar, S.P,, Chakraborty, S.K., Upendar, K., Chandel, N.S., Jat, D., Dubey, K., Modji, R.U. and Khan,
M.M.,, 2024. UAV imagery coupled deep learning approach for the development of an adaptive in-house
web-based application for yield estimation in citrus orchard. Measurement, 234, 114786.

Upadhyay, A., Chandel, N.S., Singh, K.P, Chakraborty, S.K., Nandede, B.M., Kumar, M., Subeesh, A., Upendar,
K., Salem, A. and Elbeltagi, A., 2025. Deep learning and computer vision in plant disease detection: a
comprehensive review of techniques, models, and trends in precision agriculture. Artificial Intelligence
Review, 58(3), 1-64.




ICAR-CIAE Annual Report 2024

59.

60.

Vinod Kumar, S,, Singh, C.D., Rao, K.R,, Rajwade, Y.A., Kumar, M., Jawaharlal, D. and Asha, K.R., 2024. [oT-
based smartdrip irrigation scheduling and wireless monitoring of microclimate in sweet corn crop under
plastic mulching. Irrigation Science, 1-20.

Vignesh, V., Seth, D., Singh, C.N., Dwivedi, M., Singh, S.K. and Kumari, S., 2024. Electrohydrodynamic
encapsulation: A novel technique to enhance the stability of bioactive compounds in food. Trends in Food
Science & Technology, 151,104626.

61. Wakudkar, H., Mandal, S., Rani, A., Gangil, S. and Das, A., 2025. Experimental investigations on valorization
of corncob residues for synthesis of crystalline cellulose. Biomass Conversion and Biorefinery, 1-9.

<8NAASRating

1. Ambrose, D.C.P, Naik, R. and Patil, H., 2024. Studies on the drying behaviour of red chilli and it's effect on

10.

11.

12.

quality. Journal of Applied Horticulture, 26(2), 182-185.

Arude, V.G., S.K.Shukla, P.S. Deshmukh, V.Satankar, R.R. Potdar, A.P. Pandirwar, T. Senthilkumar, G.I.
Ramkrushna, G. Majumdar and R.Raja. 2024. Validation of Field Performance of Commercial hand held
Mechanical Cotton Picker at Nagpur Region for Assessing its Effectiveness for Smallholder Farmers.
Journal of Cotton Research and Development. 38 (2), 243-251.

Badegaonkar, U.R., Kumar, M., Kamble, A.K. and Thakare, S.H. 2024. Optimization of Design Parameters of
Press Wheel Attached Straw Cutting Mechanism for Rice Residue in Simulated Field Condition. Journal of
Scientific & Industrial Research.83(09),1033-1041.

Badegaonkar, U.R,, Kumar, M., Kamble, A.K., Thakare, S.H., Babu, V.B., Kumar, M. and Roul, A.K., 2025. Effect
of powered disc coulters and residue holding wheel on cutting performance of rice residues under no-
tillage system in soil bin. Journal of Agricultural Science and Technology, 27(2), 281-299.

Borkar, N., Patel, S.P, Guru, P.K. and Sivashankari, M., Performance evaluation and energetics of different
type of pre-germinated rice seeders: Energetics of different type of pre-germinated rice seeders. ORYZA-
An International Journal of Rice, 61(4),392-399.

Challa, L.P, Singh, C.D., Rao, K.V.R,, Subeesh, A. and Srilakshmi, M., 2024. Prediction of soil moisture using
machine learning techniques: A case study of an loT-based irrigation system in a naturally ventilated
polyhouse. Irrigation and Drainage, 73(3),1138-1150.

Chethan, C.R., Nare, B., Kumar, S.P, Singh, PK., Venu, S.A., Manjunath, K., Chaturvedi, S. and Shrivastava, A.K,,
2023. Effect of tuber shape, picking cup size and peripheral speed of metering unit on tuber metering
efficiency of belt type automatic potato planter. Agricultural Mechanization in Asia, Africa And Latin
America, 54(2), 38-45.

Diwan, P, Gangil, S., Bhargav, VK. and Kumar, M., 2024. Assessment of Bioenergy Potential in Vindhya
Plateau, Madhya Pradesh. Journal of Agricultural Engineering, 61(4), 633-640.

Edde, M., Mohapatra, D., Kate, A., Naik, R., Tripathi, M.K. and Singh, K.P,, 2024. Infrared heating influences
the amylose and bioactive compounds of kodo millet (Paspalum Scrobiculatum). Journal of Scientific &
Industrial Research, 83(11),1223-1235.

Ghritesh, A., Vekariya, P.B., Patel, A., Bariya, S. and Waghaye, A.M., 2024. Demarcation of potential
groundwater recharge zones through REMOTE sensing, GIS, and MCDA: A case study of the Aji River Basin
in Saurashtra, Gujarat, India. International Journal of Environment and Climate Change, 14(7), 16-33.

Gupta, A., Sawant, C.P, Kumar, M., Singh, R.K. and Rao, K.V.R,, 2024. Assessment of rainfall erosivity for
Bundelkhand region of central India using long-term rainfall data. Mausam, 75(2), 415-432.

Guru, PK,, Shrivastava, A.K., Tiwari, P,, Khandai, S., Nagori, A. and Naik, R.K., Comprehensive analysis of
paddy seeds for designing of precision planters, Oryza, 61 (2),132-141.

©



ICAR-CIAE Annual Report 2024

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

Jadhav, S.K., Aruna, T. ., Yadav, S.K., Kumari, S. and Nagori, A. 2024. Black carbon aerosols from crop residue
burning: Sources, measurement techniques, challenges and mitigation. International Journal of Advanced
Biochemistry Research. 8(2), 750-756.

Jat, D. and Imran, S.S., 2024. Mechanical garlic weeder for sustainable agriculture: a greener alternative.
CurrentScience, 127(6),729-734.

Jyoti, B., Roul, A.K,, Potdar, R., Kumar, M., Nandede, B.M., singh Parmar, B., Kathirvel, K. and Divaker, C.D.,
2024. Influence of Operational Parameters of Cutting Blade on Torque Requirement and Cutting Index of
Cassava Stem. Journal of Agricultural Engineering (India), 61(2), 147-156.

Khadatkar, A., Sawant, C.P, Thorat, D., Gupta, A., Jadhav, S., Gawande, D., Magar, A.P., 2025. A comprehensive
review of grapes (Vitis spp.) cultivation and crop management. Discover Agriculture, 10.1007/s44279-
025-00162-2.

Kumar M., Sarangi A., Singh D. K,, Rao A. R, Sudhishri S, Singh R. K,, Gupta A. and Randhe R. D. 2025.
Comparative effects of different saline irrigation levels and foliar potassium application on two wheat
cultivars grown in Trans-Gangetic Plains of India. Irrigation and Drainage. 0: 1-11.

Kumar, A, Gangil, S. and Bhargav, V.K,, 2024. Effect of voltage and electrode gap on cold plasma
temperature. Ecology, Environment & Conservation, 30(4),1965-1971.

Kumar, A., Mangaraj, S., Tripathi, M.K.,, Kate, A.E., 2024. Development of biobased-biodegradable
packaging for button mushroom: Influence of pre-treatments and storage temperature on shelf-life
extension. International Journal of Advanced Biochemistry Research, SP-8(12),956-966.

Kumar, M. and Sahni, R.K,, 2024. A Study on Effectiveness of Fluted Feed Roller Metering Device for High-
Speed Soybean Sowing. Journal of Agricultural Engineering (India), 61(6), 783-793.

Kumar, M., Jyoti, B., Saha, K.P, Roul, A.K,, CN, A.B. and Potdar, R.R,, 2024. prospects of farmer producer
organizations (FPOS) for potato, onion and tomato: Indian scenario. Journal of the Indian Society of
Agricultural Statistics, 78(3), 201-206.

Kumar, M., Mehta, C.R,, Jyoti, B.,, Tamhankar, M.B. and Babu, V.B., 2025. Technology forecasting of
agricultural implements for central India using structural time series model. Journal of Agricultural
Engineering, 62(1), 69-79.

Kumar, M., Sahni, R.K. and Agarwal, K.N., 2024. Development of a mechanically assisted pneumatic
metering mechanism for high-speed planting of soybean: High-speed planter for soybean. Journal of
Scientific & Industrial Research, 83(1),84-91.

Kumar, M., Sahni, RK. and Agarwal, K.N., 2024. Development of a Mechanically Assisted Pneumatic
Metering Mechanism for High-Speed Planting of Soybean: HIGH-SPEED PLANTER FOR SOYBEAN. Journal
of Scientific & Industrial Research (JSIR),83(1),84-91.

Kumar, S.P, Tewari, V.K,, Chandel, A.K., Mehta, C.R., Nare, B., Chethan, C.R., Pareek, C.M. and Mundhada, K.,
2024. automated prototype intra row weeding system: Automated prototype intra row weeding system.
Journal of Scientific & Industrial Research, 83,362-374.

Kumar, S.P,, Tewari, V.K,, Chandel, A.K.,, Pareek, C. and Kumar, S., 2023. Development of tractor operated
vertical axis rotary weeder for inter row weed control. Agricultural Mechanization in Asia, Africa And
Latin America, 54(4), 29-38.

Kumar, V,, Mangaraj, S. and Prasad, S., 2024. ICAR-CIAE's implement and machinery fabricated and
disseminated during 2020-21 to 2023-24. Agricultural Engineering Today, 48(1), 35-38.

Kumar, V, Singh, C.D., Rao, K.R,, Rajwade, Y.A., Kumar, M. and Asha, K.R.,2024. Development and Evaluation
of Smart Drip Irrigation System for Egg Plant using Internet of Things: smart drip irrigation for egg plant.
Journal of Scientific & Industrial Research (JSIR), 83(3),300-308.




ICAR-CIAE Annual Report 2024

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42,

43.

44,

45,

Kumari, K., Chakraborty, S., Kishore, A., John, H. and Sinha, C., 2025. Dielectric Spectroscopy: Process and
Quality Monitoring of Dairy Products: A Review. Agricultural Research, 14, 47-69.

Kumari, S., Sahni, R.K., Kumar, M., Kumar, A. and Singh, S.K., 2025. Development and evaluation of hand-
injector for bark-eating caterpillar (Indarbela quadrinotata; Indarbela tetraonis) control in litchi crop.
Journal of Applied Horticulture, 27(1), 72-74.

Magar, A.P, Nandede, B.M., Khadatkar, A., Sawant, C.P, Pandirwar, A.P. and Chaudhary, V.P, 2024.
Optimization, Development and Evaluation of Vegetable Seedlings Transplanter Using Inclined Magazine-
Type Metering Device for Cylindrical Paper Pot Seedlings. Agricultural Research.

Mahanti, N.K., Chakraborty, S.K. and Pathare, P.B., 2024. Chemometrics for mapping the spatial nitrate
distribution on the leaf lamina of fenugreek grown under varying nitrogenous fertilizer doses. Open
Agriculture,9(1),20220349.

Mahore, A., Singh, K.P, Jyoti, B., Agrawal, K.N. and Kumar, M., 2024. Microcontroller based Automatic spot
granular fertilizer dispensing machine for orchards: Automatic spot granular fertilizer dispensing
machine. Journal of Scientific & Industrial Research (JSIR), 83(2),214-224.

Mandal, S., Sahu, K. 2024. Performance of a micro scale gasifier based power generation unit using
pigeonpea pellets with mass and energy flow analyses.Journal of Agricultural Engineering. 61.

Mangaraj, S., Pawar, D. and Narwaria, B.S., 2024. Commercial testing of post-harvest machinery at ICAR-
CIAE, Bhopal. Agricultural Engineering Today, 48(3), 52-54.

Meena, H.M,, Singh, RK,, Santra, P. and Machiwal, D., 2025. Assessment of evapotranspiration, water
productivity and yield response factor for groundnut under deficit irrigation using lysimeter in a hot arid
ecosystem.Journal of Agricultural Engineering (India), 62(1),167-177.

Mehta, C.R. and Agrawal, K.N., 2024. Role of women in agricultural mechanization. Agricultural
Engineering Today, 48(1), 12-14.

Mehta, C.R. and Chakraborty, S.K., 2024. Post-harvest management in India: Perspectives and prospects.
Agricultural Engineering Today, 48(3), 23-25.

Mehta, C.R., 2024. Agricultural Engineers-From Technology Integration to Sustainability. Agricultural
Engineering Today, 48(2),17-19.

Mehta, C.R,, Senthilkumar, T. and Imran, S., Automation of agricultural operations for sustainable rice
production in the era of climate change: Automation of farm operations in rice cultivation. ORYZA-An
International Journal of Rice, 61(4),426-432.

Pandey, H.S., Sawant, C.P. and Chaudhary, V.P, 2025. Engineering properties of ginger rhizomes in relation
to design of a seed planting mechanism.Journal of Agricultural Engineering (India), 62(1), 58-68.

Pandey, U. Rao, K. V. R,, Rajwade, Y. A,, Jat, D. and Singh, R. K., 2024. Influence of super absorbent
hydrophilic polymers on enhancing resources use efficiency and crop productivity in Vertisols. Irrigation
and Drainage.

Patel, A., Singh, K.P, Roul, A.K.,, Agrawal, K.N., Singh, K. and Kumar, M., 2024. Prediction of Paddy Straw
Mechanical Properties under Varying Moisture Content and Loading Rate using ANN: Prediction of paddy
straw mechanical properties using ann. Journal of Scientific & Industrial Research (JSIR), 83(1), 76-83.

Patel, A.,Parmar, B.S., Sekhon, S.S. and Khadatkar, A., 2024. Grapes cultivation in India: status challenges
and opportunities. International Journal of Current Research and Academic Review,12(4), 13-21.

Pawar, D.A,, Giri, S.K. and Sharma, A.K,, 2024. Drying Kinetics and Mathematical Modelling of Raisin
Production by Abrasive and Chemical Pre-Treatment of Grapes. Journal of Scientific & Industrial Research.
43(4),350-360.

©




ICAR-CIAE Annual Report 2024

46.

47.

48.

49,

50.

51.

52.

53.

54.

55.

56.

57.

Sahni, R, Sohail, M., Kumar, V., Qureshi, A., Dixit, P,, Pawaiya, R. and Tanpure, K., 2024. Mapping the future of
farm management: A comprehensive analysis of application of drone technology in precision agriculture
and livestock farming. Journal of Crop and Weed, 20(1),92-101.

Sahni, R.K., Kumari, S., Kumar, M., Kumar, A., Singh, S.K.,and Kumar, M., 2024. Mechanization oflitchi (Litchi
Chinensis S.) cultivation: Current scenario and future needs of India. Journal of Scientific Research and
Reports.30(12),786-797.

Sahni, R.K,, Ranjan, R., Khot, L., Hoheisel, G. and Grieshop, M.]., 2024. Comparative spray performance of a
solid set canopy delivery system and an airblast sprayer in modern apple orchards. Journal of the ASABE,
67(3),543-553.

Sahu, RK. and Gangil, S., 2024. Thermochemical activation of raw chickpea (Cicer Arietinum)stalk
biomass for enhanced valorization. International Journal of Advanced Biochemistry Research, 8(12), 338-
343.

Selvan, S.S., Mohapatra, D., Kate, A., Tripathi, M.K,, Singh, K. and Kar, A., 2024. Development of machine
learning-based shelf life prediction models for pearl millet (Pennisetum glaucum L.) grains using
oxidation kinetics data.Journal of Agricultural Engineering, 61(6),847-861.

Senthil, K.R.and Muthamil, S.M., 2023. Technology diffusion and effectiveness of Farm Mech mobile app: a
study among selected stakeholders in Tamil Nadu. Journal of Global Communication. 16,127-131.

Senthilkumar, T, Imran, S.S., Manikandan, G. and Krishnan, R.S., 2024. Development and evaluation of a
power-operated carrot harvester-cum-detopper for hilly regions. Current Science, 127(9),1118-1123.

Singh, ], Din, M., Agrawal, K.N,, Jyoti, B., Roul, A.K. and Pagare, V., 2024. Assessment of morphological
attributes of Guava tree for design of a novel tunnel spraying system. Environment Conservation Journal,
25(1),1-9.

Srinidhi, G., Agrawal, K.N., Potdar, R.R., Chandel, N.S,, Rao, K.R,, Singh, K. and Kumar, M., 2025. Study on
prevalence of musculoskeletal disorders among farm workers in greenhouses. Journal of Agricultural
Engineering, 62(1),42-57.

Talaviya, H., Korat, H.,, TRIPATHI, K., Hasan, M. and Mahatma, M.K., 2024. Analytical methods and
regulatory perspectives on residual ethylene oxide and its derivatives in food products. International
Journal of Seed Spices, 14(1), 1-15.

Thorat, D.S., Mehta, C.R., Agrawal, K.N., Jyoti, B.,, Kumar, M. and Chandel, N.S., 2024. Performance evaluation
of variable rate spraying system under simulated conditions. Journal of Agricultural Engineering, 61(2),
133-146.

Upadhyay, A., Chandel, N.S., Chakraborty, S.K.,, Singh, K.P, Singh, K., Kumar, M. and Kumar, M., 2024. Study
on discharge dynamics and droplet characteristics of various nozzle types for pesticide application.
Journal of Agricultural Engineering (India), 61(6), 735-752.

Policy Papers

Srivastava, N.S.L., Mehta, C.R. (2024). Multiple Uses of Solar Energy in Agriculture and Agro-processing. NAAS
2024.Policy Paperno. 130, National Academy of Agricultural Sciences, New Delhi: 16 p.

Chakraborty, S. K., Chandel, N.S., Mehta, C.R. (2024). Role of Mechanization Towards a Sustainable Revival of
Millet Cultivation. ESCAP/CSAM Policy Brief, ESCAP/4-PB/60, 15 p, https://un-csam.org/publications/role-
mechanization-towards-sustainable-revival-millet-cultivation.

Popular Articles

Namrata Pandey, Dilshad Ahmad, Muzaffar Hasan, Sofiya Ansari. 2024. Unleashing the power of CRISPR/ Cas9:
The Gene Editing Tool Shaping our Future. Agriculture Today.XXVII (11).

©



https://un-csam.org/publications/role-mechanization-towards-sustainable-revival-millet-cultivation
https://un-csam.org/publications/role-mechanization-towards-sustainable-revival-millet-cultivation
https://un-csam.org/publications/role-mechanization-towards-sustainable-revival-millet-cultivation

ICAR-CIAE Annual Report 2024

Shukla D, Hasan M, and Khan S. 2024. Pectin: An Esteemed Plant-Derived Molecule in the Food Industry.
Scientific India.12 (04).

Chithra G, T. Senthilkumar and Binu John Sam. 2025. Adoption and Success Story of ICAR-CIAE -NRCB Battery
Operated Banana Pseudostem Injector in Kerala. AgriTech Today. 2 (12):101-102.

Senthilkumar, T, Syed Imran S and G.Manikandan. 2025. Profitable sugarcane cultivation through mechanizing
farm operations. Agro India. 35 (3) : 29-32.

Abhishek Waghaye, Mukesh Kumar, R.K. Singh, Ravindra Randhe, C.K. Saxena, Deepika Yadav and Raman
Kumar Maurya. 2024. St & BOa H od Used g 3[BT ﬁ’q”raw & F("I'Q g<Td. Krishak Doot. Bhopal, 24-30

Septemberissue
SRR, de-t vara Rig, 3o $UR Rig : AWurarfe s o gRI 6T Ud U0 gREN, 4 HRa), 2025, HHH SHId |

KV Ramana Rao, Rashmi Soni, Yogesh Rajwade, Deepak Kumar, Sanjay Solanki, Dipika Yadav (2024) Dragon
fruit...Krishak Jagat, Bhopal Edition, Page 6, dated 2 December 2024

Hararers, $R & Rig, T W1 iR T U Rig : TR Bt SAT WM, 17 BRARY, 2025, FD S |

C.K. Saxena, A.M. Waghaye, R.D. Randhe, Mukesh Kumar and R.K. Singh. 2023. W@W%ﬁ?ﬁ ot 3l
SRTSIA S99 U4 U§eH, H et g, SHak!-JaTs Sgadic. 42-43.11-17 p.

Medni Pratap Singh and Ranjay Kumar Singh. 2024. Kharif faslon ki buwai tatha beej shodhan ka mahatva.
KrishiJagran.30-31.Issue 6.

Gautam, R, Sawant, C. P, Khadatkar, A., Magar, A. P. 2024. Sanrakshan kheti ke liye unnat krishi yantra. Kheti.
September.5:23-25.September.

Gautam, R., Sawant, C. P, Khadatkar, A., Magar, A. P. Krishi main kritrim buddhimatta ki Bhumika. 2024. Kheti.
October. 6:33-34.

TN $OR, T, . Uisd, S URTd, W T8 9g[, S I $aR R, fafée giar teiide: dgm vad
Y& B hifdp Rl 9GaTd. YD gd. 2024. March. 04-23.

20 e, gdior e, A 3R € T URTd, gd Rig, T $HR. 2024. 4 Bl e ga18 T fepra, Ta
3o faded. e gd. 30 AT 6 TS 2024.6-13.

Hemu shanishre, Praveen Nayak, D S Thorat, Dushyant Singh and Manish Kumar. 2024. Direct Seeded Rice
(DSR) Sustainable Rice Cultivation Practice for the Madhya Pradesh State. Agritech Today. 2 (2).May.

T THTRI HHAR, T HHAR e, S T AR, WieT HHRT, T4 5= FRR. 2024. HHE SH &1 Sgt SUTINIGL
Wl SMSHLSMR S, 30-32. AR,

Kumar SP, Sahni RK, Thorat DS, Kumari S and Shanishare H. 2024.Krishi me drone ki badhati upiyogita. October.
Page 30-32.

Pandey HS, Sahni RK, Kumar M, Kumar V and Kumari S. 2025.Krishi me suniyojit Kheti ka
mahatav.Kheti.February.Page.43-46.

Ingle, P, Bhalekar, D., Khose, S., Gangil, S., & Sahni, RK. 2025. Beyond the Ground: UAVs as Game Changers in
Precision Agriculture. Agriculture & Food.E-Newsletter. 07 (05) : 67-72.

Bhupendra Singh Parmar, Anurag Patel and Narendra Singh Chandel. 2024. Automation and robotics in
agriculture: transforming the future of farming. 6 (9): 11-18.

Bhupendra Singh Parmar, Narendra Singh Chandel and Anurag Patel. 2024. Analysis of Spray Droplets: Key
Insights to Optimizing Agricultural Spraying. The agriculture magazine. 4 (3) E-ISSN: 2583-1755.132-136.
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T THTRI HHR, TN HHAR e, ST T AR, Wiel HHRY, T gHR1 FRR. 2024. FH S &1 Sgt ST,
Wl TSR UFAehT. aCaR. 30-32.

Ramesh K. Sahni, Satya Prakash Kumar, Deepak S Thorat, Achugatla Keshav Kumar. 2023. Advancement in
agricultural practices with use of drones in the context of precision farming. Ropan.

I YT YFHHR, I AR ATE1, St TH AR, Wit FHRY, U9 391 AR, 2024. F & SH &1 IuaiT Td
U™, WA STSHTSAR G, Page 30-32.

Rigvadl, wIR 9w, spmard, it vd arars, IRE $AR. 2024. U376 AU I a1 Ud ARMTHR0r. ug
YT UDIRI, December.15:136-141.

Book

Devi, M., Chaudhary, V.P, Sarangi, S.K., Kumar, V., Magar, A.P, Khadatkar, A., Swain, S., Katiyar, H. and Jakhar, P.
Climate-Smart Nutri-Sensitive Integrated Farming System for Gender-equitable Sustainable Agriculture:
Prospects and Challenges. ICAR-Central Institute for Women in Agriculture, Bhubaneswar, India. ISBN: 978-81-
966536-4-4.

Book Chapters

Muzaffar Hasan, Goyal, SK., Rai, ] P,, Singh, U., Gautam R. B., Kumar, J., Kumar N. Role of Soybean Processing and
Wastes Utilization in Income Generation. Advances in Science and Technology for a Better World.Genic Book
Publisher Pvt. Ltd. ISBN No.978-81-980575-4-9.

Hasan, M, Maheshwari, C., Meena, N. L., Garg, N. K., Tripathi, K., & Ahmad, D. Health Benefits and Medicinal
Properties of Oats: Molecular Mechanisms and Disease Management. Oat (Avena sativa).CRC Press.

Maheshwari, C., Hasan, M., Kumari, A., Prathap, V, Lekhak, B., Garg, N. K,, ... & Singh, 1. Biotechnological,
Molecular, and Processing Strategies for Improving Nutritional and Functional Properties of Oats. Oat (Avena
sativa).CRC Press.

Meena, N. L., Kumari, A., Maheshwari, C., Bhardwaj, R.,, Dhaka, A.S., & Hasan, M. Antioxidant Defense Mechanism
and High-Temperature Stress Tolerance in Plants. Molecular Dynamics of Plant Stress and its
Management.Springer Nature Singapore.

Tripathi, M. K., Shrivastava, R. M., Hasan, M*., Maheshwari C., & Jadam, R. S. Essential Oil Biochemistry.
Aromatherapy: The Science of Essential Oils. Bentham Publisher.

Coconut Kernel and Coconut Milk Preservation-Recent Technologies and Prospects. Pravitha, M., and Ajesh
Kumar, V. (2024). Preservation and Authentication of Coconut Products.Springer, Cham.ISBN No. 978-3-031-
64652-2.

Rahul Kumar Rout, Ritu Bharat Kukde, Pakkiranna Sivamma, Ravi Prakash, Ankit Kumar, Sourav Misra, P
Srinivasa Rao, Ravindra Naik, Rekha Menon Ravindra, GRK Murthy, NAV Avinashilingam, BS Yashavanth and Ch
Srinivasa Rao. Role of Agro-Processing towards Climate Resilience in Agriculture.Research and Technological
Advances for Resilient Agriculture.ICAR-National Academy of Agricultural Research Management, Hyderabad,
India.ISBN:978-93-340-3914-6.

Nisha Sulakhe, Shilpa S Selvan, Sumit Urhe, Naveen Jose, Rajasekhar Mathangi, Abhinav Dubey, Srikrishna
Nishani, Pramod Shelake Ravindra Naik, Debabandya Mohapatra, GRK Murthy, N Srinivasa Rao and VV
Sumanth Kumar. Emerging Technologies for Food Processing.Research and Technological Advancement in
Agriculture.ICAR-National Academy of Agricultural Research Management, Hyderabad, India. ISBN: 978-93-
340-3808-6.pp 748.

Ravindra Naik and RT Patil. Microwave Extrusion. Microwave Processing of Foods: Challenges, Advances and
Prospects: Microwaves and Food. Springer - Food Engineering series. ISBN: 978-3-031-51612-2. Page :347-
362.
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Ravindra Naik, RT Patil, V. Sathiamoorthy. Microwave Gadgets- Domestic applications. Microwave Processing
of Foods: Challenges, Advances and Prospects: Microwaves and Food. Springer - Food Engineering series.
ISBN:978-3-031-51612-2.Page 467-498.

Sahni, R.K,, Kumar, S. P, Thorat, D., Rajwade, Y., Jyoti, B.,, Ranjan, ]., & Anand, R. (2024). Drone spraying system for
efficient agrochemical application in precision agriculture. In Applications of computer vision and drone
technology in agriculture 4.0 (pp. 225-244). Singapore: Springer Nature Singapore. https://doi.org/10.1007
/978-981-99-8684-2_13

A Sarangi and Yogesh Rajwade2025.Hydrology for watershed management.Revised second edition of
Handbook of Agricultural Engineering.Published by Directorate of Knowledge Management in Agriculture.
ICAR,New Delhi.ISBN:9788171642861.

SP Kumar, Bikram Jyoti and Yogesh Rajwade 2025. Drone based systems. Revised second edition of Handbook
of Agricultural Engineering.Published by Directorate of Knowledge Management in Agriculture. ICAR, New
Delhi.ISBN:9788171642861.

C.K. Saxena, Yogesh Rajwade, Ranjay Kumar Singh, S.K. Gupta, Ravi Kishore and P.K. Singh. 2025. Land
Reclamation and Conservation. Revised second edition of Handbook of Agricultural Engineering.Published by
Directorate of Knowledge Managementin Agriculture. ICAR, New Delhi. ISBN: 9788171642861.

K.V. Ramana Rao, A.K. Bhattacharya, Ranjay Kumar Singh and Ramadhar Singh. 2025. Agricultural Land
Drainage. Revised second edition of Handbook of Agricultural Engineering.Published by Directorate of
Knowledge Managementin Agriculture. ICAR, New Delhi. ISBN: 9788171642861.

PK. Singh, C.K. Saxena, Ranjay Kumar Singh, K.V. Ramana Rao, Ramadhar Singh and D.M. Bhandarkar. 2025.
Integrated Watershed Management. Revised second edition of Handbook of Agricultural
Engineering.Published by Directorate of Knowledge Management in Agriculture. ICAR, New Delhi. ISBN:
9788171642861.

Nandede, B.M., Sawant, C.P, Garg, B.K, Potdar, R.R. Jha, S.N., Dhingra, D., Singh, P. L., Thakur, A. K. Sowing,
planting and fertilizer application. Handbook of Agricultural Engineering (2nd). ICAR, New Delhi. ISBN: 978-
81-7164-286-1.

Ramesh K. Sahni, Satya Prakash Kumar, Deepak Thorat, Yogesh Rajwade, Bikram Jyoti, Juhi Ranjan, and Rohit
Anand. Drone Spraying System for Efficient Agrochemical Application in Precision Agriculture.Applications of
Computer Vision and Drone Technology in Agriculture 4.0.Springer.ISBN 978-981-99-8683-5.

Dixit PS, Sahni RK, Shukl KS, Mishra DB and Singh R. Precision agriculture technologies for a sustainable future.
Farming the Future: Advanced Techniques in Modern Agriculture Volume I. Bhumi publishing, Kolhapur,
Maharashtra, India. ISBN: 978-93-95847-45-2.

Mishra, N., Sahni, R.K. 2024.Introduction to Artificial Intelligence Techniques in Agricultural Applications and
Their Future.Aspects. In: Artificial Intelligence Techniques in Smart Agriculture. Springer, Singapore.

Mahapatra, J., Sahni, R.K,, Sahoo, PK,, Shrinivasa, D.J. [oT-Based Real-Time Farm Management System for Smart
Agriculture. Artificial Intelligence Techniques in Smart Agriculture.Springer, Singapore.

Kumar SP, Sahni RK, Subeesh A, Yumnam C. Revolutionizing Precision Farming: Application of Machine
Learning and Artificial Intelligence in Agricultural Machinery Systems. Trailblazing Trends in Sustainable
Climate-Resilient Precision Agriculture. Allied publisher Private limited, Noida. ISBN: 978-93-89934-79-3.

Chandel, N.S., Chakraborty, S.K,, Jat, D. and Chouhan, P. Smart Farming Management System: Pre and Post-
Production Interventions. Artificial Intelligence Techniques in Smart Agriculture.Springer Nature Singapore.
ISBN:978-981-97-5878-4.

Upadhyay, A., Patel, A, Patel, A.,, Chandel, N.S., Chakraborty, S.K. and Bhalekar, D.G. Leveraging Al and ML in
Precision Farming for Pest and Disease Management: Benefits, Challenges, and Future Prospects. Ecologically
Mediated Development: Promoting Biodiversity Conservation and Food Security. Apple Academic Press. ISBN:
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978-981-96-2413-3.

Upendar, K., Agrawal, K.N. and Chandel, N.S. Applications of Machine Learning and Deep Learning Techniques
in Agriculture For Weeds And Crop Diseases Detection And Classification. In Fusion of Artificial Intelligence
and Machine Learning in Advanced Image Processing.Apple Academic Press. ISBN: 9781003493570.

Upadhyay, A., Chandel, N.S. and Chakraborty, S.K. Disease control measures using vision-enabled agricultural
robotics. In Applications of Computer Vision and Drone Technology in Agriculture 4.0.Springer Nature
Singapore.978-981-99-8684-2.

Upadhyay, A., Chandel, N.S. and Chakraborty, S.K., 2024. Agricultural Transformation through deep learning
approaches in leaf disease classification. Current and Future Prospects of Deep Learning Models for Smart
Agriculture. Cambridge Scholars Publishing. ISBN: 978-1-0364-4476-1.

Kumar SP, Sahni RK, Subeesh A, Yumnam C. Revolutionizing Precision Farming: Application of Machine
Learning and Artificial Intelligence in Agricultural Machinery Systems. Trailblazing Trends in Sustainable
Climate-Resilient Precision Agriculture. Allied publisher Private limited, Noida. 978-93-89934-79-3.

Sahni, RK,, Kumar, S.P, Thorat, D., Rajwade, Y, Jyoti, B, Ranjan, ]. and Anand, R. Drone Spraying System for
Efficient Agrochemical Application in Precision Agriculture. In Applications of Computer Vision and Drone
Technology in Agriculture 4.0.Springer Nature Singapore.978-981-10-7184-3.

Technical Bulletins/ Reports

C P Sawant, AKRoul, A Khadatkar, A P Magar, A P Pandirwar, S P Kumar, R Sanjodiaand V P Chaudhary.Technical
Report titled as “Annual Progress Report 2023- All India Coordinated Research Project on Farm Implements
and Machinery ICAR-CIAE Bhopal Centre. CIAE/FIM/TR/2024/367.

S P Singh.Technical Report titled as “Proceedings of the XXIII Annual Workshop of AICRP on Increased
Utilization of Animal Energy with Enhanced System Efficiency (2023-24). CIAE/UAE/TR/2024 /368.

V K Bhargav.Technical Report titled as “PC Report of XXIV Workshop of AICRP on EAAI".
CIAE/EAAI/TR/2024/369.

D S Thorat, Dushyant Singh, B M Nandede,Rahul Potdar, Manish Kumar, Hemu Shanishre, Praveen Nayak and
Neelesh Thakur. Technical Bulletin titled as “Package of Machinery for Production and Post-production
Management of Soybean Crop”.CIAE/AMD/TB/2024/370.

Sandip Gangil,Sandip Mandal,Ankur Nagori,Harsha Wakudkar,P K Guru. Technical Report titled as “Annual
Progess Report (2023-24) - AICRP-EAAI XXVII Workshop of ICAR AICRP on EAAI, 28-31 Jan,
2024".CIAE/EAAI/TR/2024/371.

S P Singh.Technical Bulletin titled as “18-20 December 2023 Compendium on Instrumentation, Technologies
and Application of Sensor in Animal Husbandry Mechanization (Dec 18-20, 2023) AICRP on Increased
Utilization of Animal Energy with Enhanced System Efficiency. CIAE/UAE/TB/2024/372.

V P Chaudhary,KVR Rao,H S Pandey, Vijay Kumar and Manorama Goutam.Technical Report titled as “Research
Highlights: 2022-2024, CRP on FMPF & MIS".CIAE/CRP-FMPF & MIS/TR/2024/373.

Manoj Kumar,Manorama Goutam. Technical Reporttitled as"’Annual Progress Reportof 2023-24 of CRp on PF &
MIS”.CIAE/CRP-FM & PF/TR/2024/374.

D S Thorat, Dushyant Singh, B M Nandede,Vij;ﬁ/_{Kumar, Hemu Shanishre, Praveen Nayak, Neelesh Thakur.
Technical Bulletin titled as “SdR & MG 3R TG UYHTd YRRGHRU U9 G Had g A=<t Gohor,
CIAE/AMD/TB/2024/375.

Sweeti Kumari. Technical Report titled as "Project Coordinators Report for XV Workshop”. All India
Coordinated Research Project on Ergonomics and Safety in Agriculture. To be held on 20-21 March,
2024.CIAE/ESA/TR/2024/376.
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Sukhbir Singh. Technical Report titled as “Proceedings of XVth Workshop of All India Coordinated Research
Project on Ergonomics and Safety in Agriculture (ESA) held on March 20-21, 2024 & April 23, 2024.
CIAE/ESA/TR/2024/377.

Rahul Potdar, Bikram Jyoti, A P Pandirwar, Abhijit Khadatkar, Dilip Pawar, T B Bastewad, C S Sahay, B S Parmar
and K K Patel. Technical Bulletin titled as “Grapes Mechanization 2022-2023” - ICAR-CIAE
Bhopal.CIAE/AMD/TB/2024/378.

S K Chakraborty, N S Chandel, C R Mehta.Technical Bulletin titled as “Training Manual AARDO Training Course
on Agricultural Engineering Technologies for Enhancing Productivity and Profitability in Agriculture Sector”
16-23 October, 2024.CIAE/PME/TB/2024 /379

Dipika Agrahar Murugkar, Nita Khandekar.Technical Bulletin titled as “Handbook on entrepreneurship
development program on Soybean Processing for food uses”.CIAE/CESPU/TB/2024 /380

S.Mangraj, Adinath Kate, Dilip Pawar, M.K. Tripathi. Technical Bulletin titled as “Technology Catalogue of Agro-
Produce Processing Division”. CIAE/APPD/TB/2024/381.

C.S Sahay, RK Singh, Manoj Kumar, Manish Kumar, SK Singh, Purvi Tiwari, Kamendra. Technical Report titled
as“NICRA Progress Report 2023-24,ICAR-CIAE, Bhopal. CIAE/NICRA/TR /2024 /382.

Shashi Rawat, Khushboo Rani, Karan Singh and H.S. Pandey.Technical Bulletin titled as “Mapping soil chemical
parameters of Agricultural Farms of ICAR-CIAE using GIS. CIAE/AMD/TB/2024/383.

S.K. Chakraborty. Technical Report titled as“Annual Progress Report ofNePPA”. CIAE/NePPA/TR /2024 /384.

K.N. Agrawal, Anant Tripathi, R.A. Bangale, Shuham Pandey and Ayush Mishra.Technical Bulletin titled
as“Research Highlights-2025". CIAE/FIM/TB/2024/385.

K.N.Agrawal, C.R. Mehta, R.A. Bangale and Anant V. Tripathi. Technical Bulletin titled as “Five Decades of Salient
Achievements”. CIAE/FIM/TB/2024/386.

K.N. Agrawal, R.A. Bangale andd Anant V. Tripathi. Technical Report titled as“Success Story on PAV Smart
Seeder”.CIAE/FIM/TR/2024/387.

K.N. Agrawal, R.A. Bangale and Anant V. Tripathi. Technical Report titled as“Success Story on Mat-Type Nursery
Seeds”.CIAE/FIM/TR/2024/388.

V. K. Bhargav, Prabhatkar Shukla and Rupal Jain. Technical Report titled as “XXVII Workshop proceedings of
DeAR-All India coordinated Research project on Energy in Agriculture & Agro-based Industries”.
CIAE/EAAI/TR/2024/389
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EVENTS ORGANIZED

Foundation Day Celebration

Institute celebrated its 49th Foundation Day on 15 February,
2024. On this occasion, Dr SN Jha, DDG (Agricultural
Engineering) was the Chief Guest. The chief guest Dr SN Jha,
DDG (Agricultural Engineering), acknowledged the efforts of
the institute and also motivated the staff to work hard for
better prospects. He emphasized the importance of assessing
the progress achieved by the institute and setting the future
targets for the benefit of stakeholders. Dr CR Mehta, Director
spoke about the contribution made by the Institute including
the project achievements, publications, copyrights, awards, etc including upcoming challenges and
opportunities. Dr Mehta extended his heartfelt congratulations to all the dedicated staff who have played a
pivotal role in building the institute's legacy. Dr KP Singh, ADG (Farm Engineering) and Dr. K. Narasimha, ADG
(Process Engineering) also joined online and extended their best wishes. Director, ICAR-IISS, Bhopal and
Deputy Director, Directorate of Agricultural Engineering, Madhya Pradesh graced the occasion as guests of
honour. Dr. Tarun Kumar Bhattacharya, Distinguished Scientist, Govind Ballabh Pant University delivered Prof.
A.C. Pandya Memorial Lecture on 'Bioethanol and biogas policy and their possibilities in the Indian context'.
Three progressive farmers were honoured for their significant contribution to agriculture. Institute's staff who
have completed 25 years of service were felicitated for their contributions. The scientists and the students of
the institute were honoured for their excellent scientific research papers. Winners of the ICAR Central Zone
Sports meet were also honoured.

IMCMeeting

The 54th meeting of the Institute Management Committee was held S==———————=
on 13 February, 2024. The meeting was also attended by the QRT e T
chairman and members to present major recommendations to the
Committee. Dr. CR. Mehta, Director chaired the meeting and was B
attended by Dr. KP Singh, ADG (Farm Engg.), ICAR; Er.Rajiv | "W
Choudhary, Director, Directorate of Agricultural Engineering, Govt. of
Madhya Pradesh, , Er. AK Upadhyay, Director, CFMTTI Budni, Dr. PK
Sahoo, Principal Scientist, ICAR-IARI, New Delhi, Dr. CS Sahay,
Principal Scientist, ICAR-CIAE, ShriChanderkantGour, Harda, MPand *
Shri Ravi Bhadra, SFAO, ICAR-IGFRI, Jhansi and Project Coordinators
and Head of Divisions from the institute. ShriAbhishekYadav, Chief
Administrative Officer and Member Secretary briefed the members about the significant activities of the
Institute and presented the agenda to the committee. The members appreciated the work and revenue
generating activities being conducted in the Institute. The committee agreed to the agenda placed before the
committee.

RACMeeting

The 29th Research Advisory Committee meeting was held during 18- '-"1
19]July, 2024 under the chairmanship of Dr DC Joshi, Former Vice .
Chancellor, KotaAgricultura University. Other members present
during the meeting included Dr R. Manohar]esudas, Retd. Professor
and Head, AMRC, TNAU, Coimbatore; DrMadan Kumar Jha, Professor
and Head, AGFE, IIT Kharagpur; Dr Siva Reddy V (online, 19th July),
Director (Tech.), National Institute of Solar Energy, Gurugram,
Haryana; DrTanweerAlam, Director, Indian Institute of Packaging,

New Delhi; Dr Krishna Pratap Singh, ADG (Farm Engineering), ICAR; Dr CR Mehta Director, ICAR-CIAE and
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DrSubir Kumar Chakraborty, Member Secretary and PS, ICAR-CIAE. In the two-day meeting, the current
research works being conducted in the institute were reviewed by the committee and the future direction was
also suggested.

IRCMeeting

The 110th IRC meeting was held on 28 - 29 May, 2024 and 62 =~
members of IRC participated. There were 103 projects (25 RPF-1, 21
RPFIII, 34 RPF ITand 23 Extension Proposals) discussed and critically |
reviewed during the IRC meeting. Chairman IRC emphasized the
importance of proper planning for projects, aligning them with the
ICAR and national priorities and RAC recommendations. He urged
scientists to adhere to the timelines set by the IRC for project
completion, while emphasizing the need for divisional project reviews by HODs at regular intervals.

Annual Workshop of AICRP on EAAI

The XXVII workshop of ICAR-All India Coordinated Research Project
on Energy in Agriculture & Agro-based Industries (EAAI) was
organized during 28-30 January, 2024 at Punjab Agricultural
University, Ludhiana. The inaugural session of the workshop was held
on January 29, 2024 under the Chairmanship of Dr. SN Jha, DDG
(Agricultural Engineering), ICAR and Chief Guest was Dr. Satbir Singh
Gosal, Vice Chancellor, PAU, Ludhiana. On 28th January, a technical
session to discuss new research program for year 2024-25 was
organized under the Chairmanship of Dr KP Singh ADG (FE), ICAR. An
interaction session with the different stakeholders of renewable
energy gadgets/equipment was also organized. DDG (AgrilEngg.) suggested to all Research Engineers that
national priority in the field of Bio Energy must be considered while preparing the new projects. There should
be focus for commercialization of developed equipment. During the inaugural session, the publications of
ICAR-CIAE Bhopal, CCSHAU Hisar, TNAU Coimbatore and SPRERI VV Nagar centres were released. Dr. VK
Bhargav, Project Coordinator, AICRP on EAAI presented the Project Coordinator's report on the progress of
work done by sixteen centres of the scheme and action taken report of last workshop, budget details significant
quantified achievements, output, outcome and impact of the scheme.

Annual Workshop of AICRP on ESA

XV Annual Workshop of AICRP on 'Ergonomics and Safety in
Agriculture (ESA) was organized during 20-21 March, 2024 in online
mode. The workshop was chaired by Dr. S. N. Jha, DDG (Engg.) and Co-
chaired by Dr. K. P. Singh, ADG (FE) and Dr. C. R. Mehta, Director, ICAR-
CIAE. Dr. P. K. Nag, Former Director, NIOH, Ahmedabad and Dr. L. P.
Gite, former Project Coordinator, AICRP on ESA, ICAR-CIAE, Bhopal
were experts to review the progress of the centers. Dr. Sukhbir Singh,
Project Coordinator (AICRP on ESA) presented the report of the
scheme. Pls of respective centre presented their annual progress.
About 42 participants participated in this workshop, which included the senior level scientists from ICAR-
CIAE, senior officials and REs/PIs and associated scientists from 12 centers of AICRP on ESA. Chairman, Co-
chairman and experts provided their keen observations, inputs and suggestions for improvement in research
work of the cooperating centres.
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Meeting of centres of AICRP on UAE

A virtual meeting for the approval of new research project proposals
to be undertaken by centres of AICRP on Increased Utilization of |
Animal Energy with Enhanced System Efficiency was organized on 1
March, 2024. Dr. K. P. Singh, ADG (FE), ICAR presided over the meeting
as chairman with Dr. CR Mehta, Director, ICAR-CIAE as co-chairman.
Dr. KN Agrawal, Project Coordinator, AICRP on FIM, ICAR-CIAE
participated in the meeting as a special invitee. Valuable comments
were provided to improve the projects outcomes and deliverables.
Chairman suggested the Pls to bring uniqueness to their projects. He
appreciated the efforts in the new projects focusing on precision and
Al-based initiatives related to Animal Husbandry mechanization.
Twenty new research project proposals were presented by the
respective Principal Investigators (PIs)/Co-Principal Investigators of
cooperating centres.

World Intellectual Property Day

A Seminaron 24 April, 2024 was organized by NAIF-ZTMC & AB],
ICAR-CIAE, Bhopal to mark the Celebration of World Intellectual
Property Day - 2024 with the theme: Intellectual Property
Management: Transition from Agriculture to Agribusiness. A |
presentation on topic “Online-E Filing of IP applications” was |
delivered by Ms. AparnaPandharkar, Indian Patent Agent.

Review meeting of Network Programme on Precision Agriculture (NePPA)

A review meeting of Network Programme on Precision Agriculture
(NePPA) under the broad area, “Development of sensor based
technologies for precise farm input application and quality control in
post-harvest processing”, was held at ICAR-CIAE, Bhopal on 18 April, | _g&
2024. The meeting was attended by DrAmitabhaBandopadhyay, [ -
Chairman, TAC, NePPA; Dr Anil Rai, ADG (ICT), ICAR; Dr C.R. Mehta,
Director, ICAR-CIAE, Bhopal; Dr Rabi Narayan Sahoo, Programme
Leader, NePPA; DrSubhash N Pillai, Head, Agril Physics, ICAR-IARI, "4
New Delhi; and the NePPA team of ICAR-CIAE, Bhopal. The meeting =~
started with on-site field visits followed by a detailed review
presentation of ATR's till date and documented progress of the research projects.

Review Meeting DBT Kisan Hub Project

A Review Meeting with Manthan (Hub coordinator) and other
partners under DBT Kisan Hub Project in eight aspirational districts 3
of Madhya Pradesh was organized on 9 July, 2024. During the meeting,
the agenda was briefed by the Hub coordinator and reviewed the
progress of the current kharif season of all the partners. Each partner
presented activities carried out in the last rabi and summer seasons,
including the activities under progress for the current Kharif season.
Also, an action plan for future activities for the ongoing kharif season
was discussed by the partners.
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Launching Workshop cum Training of State Coordinators of project on “Assessment of Farm
Mechanization Status and Prospects of Custom Hiring in India”

The Launching Workshop was held at NAAS Complex, New Delhi on
August 20, 2024. Dr. HimanshuPathak, Secretary (DARE) & DG (ICAR)
Chaired the session alongside Smt. S. Rukmani, Joint Secretary,
Ministry of Agriculture & Farmers Welfare as a guest of honor, Dr. S. N.
Jha, DDG (Engineering), ICAR, New Delhi as a co-chairman, Dr. K.P.
Singh, ADG (FE), ICAR, New Delhi, Dr. C. R. Mehta, Director, ICAR-
Central Institute of Agricultural Engineering (CIAE) Bhopal. Dr. K.
Narsaiah, ADG (Process Engg), ICAR, New Delhi and Project
coordinators of different AICRP schemes along with SMD officials and
Official of M&T, Department of Agriculture and Farmer's Welfare were
also present.

The DG (ICAR) highlighted the need to conduct such study in systematic manner and leverage digital
technologies for efficient data collection and analysis. Dr. S. N. Jha underscored the importance of proper
statistical considerations in the data collection process and recommended that State Coordinators directly
gather 20% of the data to ensure accuracy. Smt. Rukmani, Joint Secretary (MA&FW) emphasized the
significance of the study in shaping farm machinery schemes to enhance mechanization and improve farm
power availability in under-mechanized regions. Dr. C. R. Mehta provided an overview of the project, detailing
its historical background and strategic goals.

Scientist-Agro Machinery Industry Meet

Scientists — Agro-machinery Industry Meet was organized on 23
August 2024. In this event 50 participants including agricultural
machinery manufacturers of Madhya Pradesh and 04 manufacturers
from Punjab and Scientists / Officers from ICAR-CIAE, Bhopal
participated.

Academia-Industrial Interaction Meet

Interaction Meet on Agricultural Mechanization was organized at
Rajkot (Gujarat) on 24 September, 2024. Agricultural machinery
manufacturers from Gujarat, as well as scientists and researchers
participated in the meet. This meet aimed to strengthen licensing
partnerships between academia and industry to advance agricultural
and horticultural mechanization. Shri Parshottam Rupala, MP,
Rajkot, inaugurated the event, emphasizing that mechanization
boosts productivity and alleviates labor challenges. Shri Rajiv
Chaudhary, Director of Agricultural Engineering in Madhya Pradesh,
discussed plans to include agricultural machinery in subsidy
programs to benefit farmers. Dr. CR Mehta, Director, ICAR-CIAE
highlighted the increasing mechanization in India, stressing the need for quality standards. CIAE technologies
ready for commercialization were presented, followed by discussions on machinery standards and testing.

Awareness workshop on Soy for Food Uses and its Role in Entrepreneurship Development

An awareness program on “Soy for Food Uses and
its Role in Entrepreneurship Development" was
organized on 5 September 2024 in association ¢
with AFSTI-Bhopal Chapter. The event was &

attended by 30 undergraduate/ postgraduate EF

students and faculty members from the Food
Technology and Nutrition Department of
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Government Geetanjali College and SantHirdaram College, Bhopal. The primary aim of the programme was to
create awareness about soybeans' potential in food applications and fostering entrepreneurship in
agribusiness. It specifically encouraged the development of agribusiness ventures, helping students transform
their innovative ideas into successful commercial enterprises. Followed by the lectures, participants were
given a practical demonstration of the soybean processing techniques at the pilot plantlevel.

National Level Awareness Campaign on Accidents due to tractor trailers and other farm machinery

A national level awareness campaign was conducted by Coordination
Cell of AICRP on Ergonomics and Safety in Agriculture and Allied
Sector on prevention of accidents caused by tractor-trailer and
agricultural machinery during 14-16 October 2024. The campaign
aimed to raise awareness among farmers, machinery operators and ¢
rural communities about the risks associated with tractor-trailers
and other agricultural machinery. During this campaign, the |
participants were taught about safe machine operation, maintenance :
tips and accident prevention measures through interactive sessions, .
exhibitions and expert talks. Farmers were made aware of the
hazards caused by alcohol consumption, fatigue, poor training and
experience, loose clothing, and incorrect posture while operating machines. The program was organised at 12
cooperating centres of AICRP on ESAAS in their respective states. During the campaign more than 1200 farmers
participated and more than 300 slow moving vehicle (SMV) emblems were distributed among the tractor-
trailer owners.

World Food Day

The Institute along with Bhopal chapter of the Association of Food
Scientists and Technologists India (AFSTI) celebrated World Food
Day on 16 October 2024 by organizing a live demonstration on
cottage-level production of soymilk, tofu, and related products at
Government Gitanjali Girls College. The programme was attended by
200 students and faculty members. A live demonstration of soymilk
production, techniques for making tofu, and preparation of soy-based
snacks was arranged. An interactive session was organized to address
queries of students on health benefits and culinary uses of soy
products, such as freshly prepared soymilk and tofu. The event
successfully raised awareness about soy's health benefits and fostered engagement in sustainable food
practices.

Workshop on Soybean Processing for Food, Health, and Income Generation

A workshop on “Soybean Processing for Food, Health,
and Income Generation” was held on 19-20 November
2024. The event brought together a wide range of
stakeholders, including soybean industry professionals,
health experts, academic researchers, students, and
entrepreneurs, to explore the immense potential of soy &
products in promoting health, food security, and
economic growth. Over two days, the workshop
highlighted the critical role of soybean processing in
addressing public health challenges and fostering
sustainable economic opportunities through value-added soy-based products. Sessions included expert talks,
hands-on demonstrations, and panel discussions focused on the nutritional benefits of soy, innovative
processing techniques, and entrepreneurship opportunities in soybean value chains. The event was organized
inassociation with All India Soy Family Association (AFSTI), Bhopal chapter.
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World Yoga Day

International Yoga Day was celebrated at the institute on 21 June |
2024. The theme of the event was “Yoga for Self and Society,” was |
marked by great enthusiasm and active participation from the
institute's staff and guests. Experts from the Sahaj Yoga Foundation,
Bhopal, including Dr. PurnimaNayak, Mr. Pratik Shrivastava, Smt.
Neerja Pare, Smt. SushmaChoure, Smt. Hemlata Sharma and Smt.
Suparna Kumar conducted the yoga session. The session included
general yoga practices, meditation, various asanas (postures),
pranayama (breathing exercises), and relaxation techniques. Dr. CR
Mehta, Director, addressed the participants and urged all staff
members to practice yoga regularly to maintain physical and mental health.

Vigilance Awareness Week

Vigilance Awareness Week 2024 was organized during 28 October to
3 November 2024 under the theme "Culture of Integrity for Nation's
Prosperity". Dr CR Mehta, Director, ICAR-CIAE emphasized the
critical importance of vigilance for ethical conduct and accountability
within the institution and beyond. The week began with an
inauguration and pledge ceremony, coordinated by Vigilance Officer
Dr. K.N. Agarwal, where institute staff committed to ethical standards
in their professional roles. Alongside, an outreach poster
presentation was organized at Oxford Senior Secondary School,
Karond, directed by Dr. MK Tripathi, Chairman of Vigilance Awareness Week. This event included over 100
students and 30 teachers, aimed to instil integrity and vigilance awareness among young students. On October
29, an outreach program with 60 farmers was held in a nearby village. The week's activities continued with a
quiz program on vigilance and anti-corruption practices on October 30 and participated by more than 40
officers. A debate competition on "Corruption can be controlled by Integrity only," was held on November 1, On
November 2, an online extempore session, was conducted to share views on vigilance topics on ethical issues.
On November 3, a slogan display activity was organized. The Vigilance Awareness Week 2024 was concluded
on 5 November, and the event featured prize distributions to various awardees, recognizing their participation
and contributions throughout the week.

Awareness Workshop on POSH

The Women Cell of the Institute organized sensitization/ awareness
workshop on Prevention of Sexual Harassment (POSH) of Women at
Workplace on 9 December, 2024. Dr. Neeta Khandekar, Chairperson of
the Women Cell, told that to prevent sexual harassment, the
Government of India has enacted the Sexual Harassment Prevention,
Prohibition and Redressal Act (POSH) 2013. The Institute
encouraged all the employees to take training on “Prevention of l
Sexual Harassment of Women at Workplace” available on the
Karmayogi Bharat Website, accessible through the iGOTKarmayogi
platform. On this occasion, POSH Consultant and Advocate MsBhavanaTripathi gave detailed information
about POSH. She gave detailed information about the preventing sexual harassmentin the workplace, including
relevantlaws, reporting procedures, and creating a respectful work environment.

BIS ManakManthanprogrammme

Regional Station, Coimbatore organized a "ManakManthan"
programmme for Technical Discussion on "IS 19040:2023 Millet
Dehusker - Specification and Test code" in collaboration with BIS,
Coimbatore chapter on 22 February 2024.
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Mahila Kisan Diwas celebration

On the occasion of MahilaKisanDiwas, a field day was organized at ‘___ - JI _
ParvaliaSadak village, Bhopal. Over 180 farmers, including 147 ; n-__.. -
women, participated. Dr. Sukhbir Singh, Project Coordinator of AICRP § kg
on ESAAS, inaugurated the event. The program included live
demonstrations of women-friendly agricultural technologies,
covering safety practices for handling farm tools and machinery.
Participants were introduced to small equipment like manual
groundnut decorticators, coconut dehuskers, vegetable
transplanters, dibblers, maize shellers, and protective safety gadgets
for spraying. A session was also dedicated to promoting a nutritious,
balanced diet for farm women's health and the establishment of
kitchen gardens to encourage self-sustenance.

et umarsT
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Swachchta Pakhwada

Swacchata Hi Sewa campaign was observed during 17 September to 2
October, 2024. The theme of this year 'Swachhata Hi Sewa' was
SwabhavSwachhata and SanskarSwachhata. To begin with, banner
on Swachhta Hi Sewa was displayed at three prominent places of the K
institute and Swachhata pledge was taken online under the "
Chairmanship of the Director General, ICAR New Delhi Dr. '
HimanshuPathak online at 10:00 AM. Almost all categories of staff
including KVK participated in the event.Various activities including
EkPedMaaKeNaam plantation drives, cyclathons, Swachhata Quizzes
at Schools, street plays, decorative murals, human chain, cleanliness
drives, identification of black spots, preventive health check-ups, distribution of PPE Kits, safaimitrasamman
during the fortnight.
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I"h-“‘-“
Another Swatchhtapakhwada was organized during 16-31December, 2024. During this fortnight several
events related to cleanliness and awareness were conducted. Activities like waste to wealth, cleaning sewerage
and water lines, recycling waste water, review and weeding out of old records, tree plantation drive, reducing
plastic waste, community engagement in cleanliness drives, celebration of Kisandiwas by KVK, drawing
competition, signature campaign, cleaning of public places, utilization of organic waste, Swachhta Run
campaign and organizing press conference were conducted. All categories of staff members took part in
various activities in the fortnight with great enthusiasm.

International Women's day Celebration and Educational Tour

The CIAE Women's cell organized an
educational trip to the CGIAR institute
ICARDA located in Sehore district and
to a women FPO in commensuration
with the International Women's day
celebration. The staffs of the institute
were briefed about the activities of both
the organization as an initiative to
broaden the horizon of the women staff
as well as students. On 5th March 2024 several programmes were organized. Dr Nita Khandekar, Chairperson,
Women Cell, ICAR-CIAE, Bhopal, in her welcome address spoke about how the progress of women in our society
can be accelerated. Mrs. Anita Mehta was the chief guest of the programme. Dr. C. R. Mehta in his presidential
address focused on the importance of women in day to day life and also motivated everyone to achieve higher
goalsin our life. He acquainted the audience with the theme of the year “Invest in women: Accelerate progress”.
Dr Mehta further in his address told that this global occasion, dedicated to celebrating the social, economic,
cultural, and political achievements of women, is symbolised by three distinct colours: Purple, Green, and
White. These colours trace their origins back to the Women's Social and Political Union (WSPU) in the United
Kingdom in 1908. The Purple signifies justice and dignity, while Green embodies hope, and White represents
purity. In line with the theme “Inspire-Inclusion” a talk was delivered by MsMuskanAhiwar, a young women,
who inspires the slum girl children to read. She has been running the library “kitabimasti” at the Durganagar
Colony, Bhopal since she was 9 years old. She has been a recipient to several awards from NITI Aayog as well as
state government. The women staff, students, and family members of ICAR-CIAE attended the event. Earlier in
the forenoon a rangoli competition was also organized for all the participants. A cultural programme was
organized by the staff and their families in the afternoon session. The programme was co-ordinated by Dr.
Harsha Wakudkar and Ms Dipika Shinde. MsSarita and Ms Priya Borkar.

International Rural Women's Day

The Women Cell of the Institute in
collaboration with Solidaridad (NGO)
organized two-day program (15-16
October 2024) to mark “International
Rural Women's Day.” On 15 October, the
eventwas held at Gandharvpurivillage,
Dewas district, with the participation of & -
around 1,000 women farmers. The “Z35

program focused on regenerative
agriculture, emphasizing waste-to-
wealth technologies, conservation
agriculture, and natural farming. The importance of women farmers' participation in sustainable agriculture
was also highlighted. A policy meeting was held on 16 October at Hotel JehanNuma Palace, Bhopal, discussing
women's roles in rural development and regenerative agriculture. Panels addressed topics such as gender
inclusion in agriculture, women-friendly technologies, and food security. Experts, including Dr. SandipMandal
and Mr. Medni Prasad Singh, stressed developing women-centric agricultural machinery. Representatives from

e
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ICAR, the Department of Agriculture, women entrepreneurs, sarpanch's, and journalists participated in the
discussions. The program was coordinated by Dr. HarshaWakudkar and Dr. DeepikaShendeChanne under the
guidance of Dr. Nita Khandekar, Chairperson.

Independence Day Celebration

Independence Day was celebrated at the Institute on August 15, 2024.
Dr CR Mehta, Director addressed the staff and emphasized the
significance of independence, reflecting on the sacrifices made by
freedom fighters. He highlighted the role of agricultural engineering
in nation-building and the contributions of CIAE in this regard. The
celebration continued with cultural performances and patriotic
songs, fostering a sense of national pride and unity among the CIAE
community.

Visitof Secretary, DoA & FW

Shri Manoj Ahuja, Secretary, Department of Agriculture and Farmers
Welfare, Government of India visited Regional Station, Coimbatore on
9th March, 2024. He was accompanied by Mr. Samuel Praveen Kumar,
Jt. Secretary, DAC & FW, Gol, New Delhi and Mr. T. R Kesavan, Group
president, TAFE India. During the visit, equipment and technology
developed by the Regional Station were demonstrated/displayed.

Visit of ADG (FE)

Dr. K.P. Singh, ADG, Farm Engineering, ICAR, New Delhi visited CIAE
on 29 April 2024 to review progress of CIAE scientists for the year
2023-24, with a focus on the contributions and advancements made |
by each scientist according to the directive of 'One Scientist, One
Technologyina Year'.

Visit of SVPUAT, Meerut

Dr. K.K Singh, Vice Chancellor, SardarVallabhBhai Patel University of
Agriculture & Technology, Meerut (Former Director, ICAR-CIAE,
Bhopal) visited CIAE on 12th June, 2024 to interact with scientists of
the institute and to have a friendly discussion on advanced scientific
works being conducted in the institute.

Secretary, DARE & DG ICAR visits Regional station Coimbatore

Dr. HimanshuPathak, Secretary, DARE & Director General, I[CAR
visited Regional Station, Coimbatore on 11 July, 2024. He was
accompanied by Dr G. Hemaprabha, Director, ICAR Sugarcane
Breeding Institute, Coimbatore and Dr Dinesh Singh, Project
Coordinator AICRP on Sugarcane.

During the visit, equipment and technology developed by CIAE
Regional Station (in collaboration with other ICAR Institutes) like
package of equipment for sugarcane cultivation, banana cultivation, minimal processing of banana central
core, rope making from banana pseudo-stem, cassava cultivation, primary processing of Cashew apple and
onion cultivation were displayed and demonstrated.
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ON-GOING RESEARCH PROJECTS

Agricultural Mechanization Division

S. | Project Title Investigators
No. No.
1 959 Yield prediction using multi -temporal data from UAV - | S P Kumar
based multispectral imagery Ramesh K Sahni
R Sanodiya
2 960 Plant disease detection using UAV multispectral Ramesh K Sahni
imagery S P Kumar
Saxena, RVSKVYV, Sehore
3 961 Development of small tractor-mounted hydraulically A K Roul
powered multi -purpose tool carrier for intercultural Bikram Jyoti
and canopy management in orchard
4 962 Mechanization package for ginger cultivation H S Pandey
Manish Kumar
5 963 [I0T-Based monitoring and early infe ction detection in | Vijay Kumar
dairy cattle using Infrared thermography AbhijitKhadatkar
6 964 Development of portable cattle bed for dairy cows to U C Dubey
ensure comfort and hygiene
7 965 Design and development of manual-operated poultry | U C Dubey
litter mixture equipment
8 966 Development of tractor operated pearl millet C S Sahay
harvester A KRoul

Ganapti, [IMR
Sanjana, [IMR

9 Ext-29 | Assessment of status of farm mechanization and K N Agrawal
custom hiring in India (Funded by M&T Division, S P Singh
DAC&FW, New Delhi) Sukhbir Singh
V P Chaudhary

V. Bhushana Babu
Karan Singh

N S Chandel
A P Pandirwar
DilipJat
Syed Imran S
Abhishek Waghaye
10 928 Monitoring, mapping & development of agricultural Shashi Rawat
farms using GIS at ICAR -CIAE Karan Singh
H S Pandey
Khushboo Rani (ICAR-IISS)
11 895 Impact assessment of selected agricultural machinery | K P Saha
and post-harvest technologies Dushyant Singh
T. Senthilkumar
12 | EXT-18 | Awareness and extension services on best farm A P Pandirwar
practices for cotton farmers to improve yield, quality
and sustainability
13 944 Promotion of conservation agriculture machinery for Dushyant Singh
major crops in vertisols Manish Kumar

A K Viswkarma, IISS Bhopal
A K Biswas, IISS Bhopal

14 937 Dissemination of climate resilient agricultural Manoj Kumar
mechanization technologies in selected villages of MP | C S Sahay

e
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S. Project Title Investigators
No. No.
15 936 Development of computer vision based human posture analysis R R Potdar
system for ergonomic assessment R Sanodiya
16 941 Ergonomic interventions to mechanize selected operations in R Potdar
pomegranate cultivation D S Thorat
17 EXT-17 | TULIP: Tea harvesting unmanned robotic platform for northeast AKRoul
indian tea plantation
18 906 Robotic transplanter for plug-type vegetable seedlings Abhijit Khadatkar
C P Sawant
19 925 Development of lab based robotic harvester for tomato A P Magar
Abhijit Khadatkar
Shashi Rawat
20 942 Development of gypsum applicator for reclamation of sodic soil A P Magar
(Inter-institutional Collaborative Project) Abhijit Khadatkar
Ashim Datta
(ICAR-CSSRI, Karnal)
21 927 Development of automatic vegetable transplanter for plastic mulch C P Sawant
laid raised beds A P Magar
KVR Rao
22 946 Development of mechanized CA model farm for rice based cropping | C P Sawant
systems in vertisol A K Vishwakarma, IISS
23 EXT-16 | Expansion of activities of biotech kisan hub in eight aspirational D S Thorat
districts in Madhya Pradesh-phase II Dushyant Singh
24 945 Work fatigue analysis of agricultural workers to improve working SweetiKumari
efficiency Vijay Kumar
25 939 Investigation on efficacy of drone spraying system for nano urea Ramesh K Sahani
application in wheat and maize crops S P Kumar
26 938 Standardization and Promotion of drone spraying in selected S P Kumar
villages of Madhya Pradesh Ramesh K Sahani
D S Thorat
27 943 Development of plant nitrogen monitoring and management system | Dilip]at
for polyhouse Y A Rajwade
N S Chandel

Abhijit Sarkar (ICAR -1ISS Bhopal)

28 940 Mechanization of selected operations in Marigold cultivation Vijay Kumar
Sweeti Kumari

29 907 Development of image based variable-rate nitrogen applicator N S Chandel
DilipJat

30 935 Development of tractor operated liquid-fertilizer injection system Manish Kumar
H S Pandey

31 893 Development of brush type cotton harvester A P Pandirwar
A KRoul

Ramakrishna G Idapuganti, CICR
VG Arude, CIRCOT
32 EXT-12 | Design and development of an air assisted recycling tunnel sprayer Bikram Jyoti

for horticultural crops A KRoul
Manoj Kumar (Stat.)
33 903 Development of yield monitoring system for grain combine R Sanodiya
harvester KN Agrawal
34 902 Development of portable in-situ soil gas flux measurement system H S Pandey
Manoj Kumar
35 894 Development of remote operated weeder for wide spaced field Abhijit Khadatkar
crops
36 926 Development of a controller based feed dispensing system for U C Dubey

poultry
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Agro Produce Processing Division

S Project Title Investigators
No. No.
1 EXT-21 | Study on determining storage losses of pulses stored | S Mangaraj
in warehouses and to recommend norms for DilipPawar
loss/gain during long term storage Ajay Yadav
Adinath Kate
2 EXT-22 | Development of on farm storage structure with Adinath Kate
hybrid evaporative cooling system for fresh S Mangaraj
horticultural produce (MPCST funded) DilipPawar
3 898 Technology outreach and agricultural engineering S Mangaraj
interventions for improving the rural livelihoods of | R. Senthil Kumar
SC BPL beneficiary of selected villages of Madhya R Potdar
Pradesh and Tamil Nadu Dilip Pawar
Sweeti Kumari
4 929 Development of IoT enabled mini silo storage system | Adinath Kate
for chickpea Karan Singh
5 948 Value chain on processing of millets for functional M K Tripathi
foods and nutraceuticals Ajay Yadav
Pravitha, M
6 947 Development of pH based intelligent indicator for M K Tripathi
high value fresh produce Ajay Yadav
Pravitha, M
7 930 Development of active edible coating for the shelf life | Ajay Yadav
extension of fresh produce Ajesh Kumar
Samlesh Kumari
8 885 Development of grain handling system with IR-UV Adinath Kate
based in-situ surface disinfestation Dilip Pawar
9 908 Technology package for minimal processing and Dilip Pawar
powder production from tender jackfruit

Central for Excellence in Soybean Processing and Utilization

S. Project Title Investigators
No. No.
1 967 Development of an index for identifying varieties D Agrahar Murugkar
suitable for good quality soymilk and tofu Ajesh Kumar
Samlesh Kumari
Muzaffar Hasan
2 968 Xylitol production from soyhull by Aspergillusniger | Muzaffar Hasan
through CRISPR/Cas9 based metabolic engineering | M K Tripathi
Ajesh Kumar
3 913 Studies on the effect of soybean seed varieties and Samlesh Kumari
storage conditions on yield and quality of soymilk Nita Khandekar
and tofu Mrinal Kanti Kuchlan
4 912 Enhancing soy splits cooking quality using novel Ajesh Kumar V
processing techniques Muzaffar Hasan
5 949 Development of proc ess technologies for soy based | Samlesh Kumari
dairy alternatives using functional starter culture Muzaffar Hasan
6 874 Design and development of a continuous edible film | Ajesh Kumar V
making machine
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Agricultural Energy and Power Division

S. Project Title Investigators

No. No.

1 969 Development of solar PV integrated greenhouse for | Ankur Nagori
horticulture production P K Guru

2 970 Analysis of energy and carbon footprint in rice P K Guru
milling Gopal Carpenter

3 971 Design and development of solar power pack for Gopal Carpenter
pruning and variable rate spraying in orchards Ankur Nagori

4 915 Crop residue availability assessment in the state of V K Bhargav
MP Sandip Gangil

5 952 Development of process and protocol for material V K Bhargav
based bio hydrogen storage S Gangil

6 951 Synthesis of drop -in fuel and bio-pitch from paddy S Mandal
straw bio-oil

7 950 Process optimization for production of biobutanol P K Guru
using lignocellulosic biomass

8 914 Energy inflow and outflow assessment of soybean H Wakudkar
and wheat cropping system in selected village of MP

9 897 Development of multi-utility e-vehicle for Ankur Nagori
agricultural operations V K Bhargav

10 919 Bio-hydrogen generation from biogas through S Mandal
catalytic methane reforming H Wakudkar

Irrigation and Drainage Engineering Division
S. Project Title Investigators

No. No.

1 EXT-23 | Development and promotion of precision horticulture | Y A Rajwade
technologies (externally funded) KVR Rao

2 920 Development of automatic valve control system for R D Randhe
surface irrigation C K Saxena

3 923 Development of Al/loT Based intelligent irrigation C D Singh
system for field crops Mukesh Kumar

Y A Rajwade

4 EXT-15 | Development of nano sensor and its application C D Singh
through cloud based network for real time irrigation | N S Chandel
to soil and plant (NASF project)

5 953 Development of solar powered hydroponic system R D Randhe
for smart urban farming A M Waghaye

6 954 Machine learning based decision support system A M Waghaye
for micro-irrigation management Karan Singh

7 955 Engineering interventions in the input controls for C K Saxena
improvement in energy efficiency of small scale A M Waghaye
indoor deep water culture hydroponics

8 EXT-19 | Estimation of evapotranspiration and carbon fluxes R K Singh
using eddy covariance and satellite data for irrigation | Mukesh Kumar
water management of soybean and wheat crops in Chandrasekar K, NRSC
Vertisols (Externally funded project with ISRO-NRSC, | Anurag Mishra, NRSC
Hyderabad under National Hydrology Project)

9 921 Unmanned aerial vehicle based multispectral imagery | Y A Rajwade
and data driven techniques for irrigation N S Chandel
scheduling and water productivity in field crops KVR Rao

P Sujith (IISER)
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Technology Transfer Division

S. No. | Project Title Investigators
No.

1 972 Sustainable business opportunities with agricultural | KVR Rao
engineering technologies for upcoming S K Chakravarthy
entrepreneurs V. BhushanaBabu

2 EXT-24 | Training Centre for Processing of Cereals, Pulses, S K Chakraborty
Millets and Oilseeds at ICAR-CIAE, Bhopal U R Badegaonkar
(Externally Funded Project under RKVY)

3 EXT-25 | Intellectual Property Management and U R Badegaonkar
Transfer/Commercialization of CIAE Technologies V. Bhushana Babu
(National Agriculture Innovation Fund)

4 855 Integrating tillage, traffic, crop residue and crop U R Badegaonkar
rotation management practices in prevailing Mukesh Kumar
cropping system for facilitating conservation Manish Kumar
agriculture mechanization in vertisols Manoj Kumar (Stat)

5 911 Development of sensor based multi-pass cleaner for | S K Chakraborty
pulses Adinath Kate

Regional Station, Coimbatore
S. No. | Project Title Investigators
No.

1 973 Promotion of millet-based enterprises through R Senthil Kumar
technological interventions for inclusive women S K Aleksha Kudos
empowerment

2 EXT-26 | Empowerment of tribal farmers societies throu gh | R Senthil Kumar
smart agri mechanization packages in tribal M Muthamil Selvan
areas of Tamil Nadu (Funded by Tribal Welfare Ravindra Naik
department, Govt of Tamil Nadu) Sadvatha RH

3 974 Development and evaluation of aerial pollinator Syed Imran S
system for cotton crop T Senthilkumar

Baghyalakshmi K, ICAR CICR
RS
4 EXT-27 | Part of NASF funded project : Development of Ravindra Naik

smart foods, bio -composites, green packaging and | Dawn C. P Ambrose
bio-energy from Agro-residues (Lead Institute
ICAR NRC Banana ; Partners -ICAR CIAE RS
Coimbatore and 6 other institutes)

5 EXT-28 | Part of the project “Development of Ravindra Naik
Agripreneruship and Agri-business models for
Grassroots Innovations (GRIs)” Under Rural
Technology Action group project (RuTAG 2.0)

( Funded by Office of Principal Scientific Advisor,
Govt of India (lead Institute, ICAR NAARM,
Hyderabad; ICAR-CIAE RS Coimbatore and IIPM,

Bangalore)
6 EXT-20 | Development of robotic harvester for grape Syed Imran S
bunches (NASF Funded) T Senthilkumar

N A Deshmukh (NRC Grapes)
A K Sharma
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shelling of sweet corn

S. No. | Project Title Investigators
No.
7 958 Development of in-situ shredder incorporator for | M. MuthamilSelvan
major crop residues
8 899 Development and evaluation of FCV tobacco leaves | Sadvatha RH
stringing machine SK Aleksha Kudos
T. Kiran Kumar (CTRI)
9 900 Development of pulsed UV light system for fresh Sadvatha RH
fruits and vegetables
10 | 901 Development of self-propelled track type vehicle Syed Imran S
for small farms T. Senthilkumar
11 | 924 Development of raw banana peeler and papad SK Aleksha Kudos
making machine Ravindra Naik
12 | 931 Development of jackfruit bulb remover and Dawn C.P. Ambrose
deseeder
13 | 933 Development of process and machine for wet S.K. Aleksha Kudos

Sadvatha RH
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INSTITUTE STAFF

SCIENTIFIC STAFF
Director, ICAR-CIAE « Khadatkar Abhijit
* Dr.CRMehta e Mandal Sandip
Project Coordinators * Manish Kumar
* Dr. KNAgrawal, Project Coordinator, AICRP on  Nandede BM
FIM e PotdarRR
» Dr.SPSingh, Project Coordinator, AICRP on MAH « Roul AK
. ERA‘;K Bhargava, Project Coordinator, AICRP on Scientists
* Dr. Sukhbir Singh, Project Coordinator, AICRP on » Carpenter Gopal
ESAAS * GuptaAjita
Heads of Division * GuruPK
« Dr.VP Choudhary,Head, AMD + HasanMuzaffar
e Dr.SukhdevMangraj, Head, APPD * ImranSyed

Dr. Sandip Gangil, Head, AEP
DrKVRRao, Head, IDED

Dr NitaKhandekar, I/c. Head, CESPU

Dr UR Badegaonkar,I/c.Head, TTD

Dr Ravindra Naik, [/c. Regional Station

Principal Scientists

Ambrose Dawn CP
Chakraborty Subir Kumar
Dubey UC

Kudos Aleksha sk
Rawat Shashi
Saha KP

Sahay CS

Selvan MM

Senthil Kumar T.
Singh CD

Singh Dushyant

Singh Karan
Singh RK
Tripathi MK
Senior Scientists
Babu BhushanaV
Chandel NS

Jadhav Swapnaja K
JatDilip

Jyoti Bikram

Magar AP

Mukesh Kumar
Murugkar Dipika A
Nagori Ankur
Pandey HS
Pandirwar AP
PravithaM

Randhe RR

Rajwade YA

Sahni RK

Samlesh Kumari
Sanodiya Rajeshwar
Satya Prakash Kumar
Sawant CP

Subeesh A

Sweeti Kumari
Thorat DS

Vijay Kumar
Waghaye AM
Wakudkar Harsha M
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Chief Technical Officers

e Ambalkar PP

e Shilarkar AP

» SinghRavindra

Assistant Chief Technical Officers
» Agrawal Nidhi

e Goutam

¢ MohanM

» Pakhale Naresh
e Prasad MV

» Shende Deepika
o Singh MP

e Tiwari Rajesh

» XessFulgence

Senior Technical Officers
* Bhole AA

* ChoudharySita

* Chowdhury Manojit

* John]Jolly

¢ JoshiNidhi

e Mahore Aman

e MeenaNK

e Muruganandan G
» Sainy AK

e Sarita

e Singh Shubham

»  Wagadhare Dhanraj
Technical Officers

» Borkar Priya

e Gond VK

e GurjarNL

e JesurajAR

* KujurKalaber

* ManikpuriLK

e Marko AP

e Padmanabhan$
» PatelCK

e Pathak AK

e SisodiaKishore

TECHNICAL STAFF

e Umesh Kumar
e YadavRK

Senior Technical Assistants

e GuptaChetan

¢ Malviya Shubham
* MeenaAbhishek
e MouryaSC

* Narnaware Vaibhav
« ParsaiAS

e Yadav Sandeep

Senior Technicians
e DarwaiVK

« KhanZahid

e MouryaUC

» Suryavanshi MS
Technicians

e Abhishek Kumar
e Amrendra Kumar
¢ Ashutosh Kumar
e BabluKumar

* Choudhary SK

* Gajbhiye AM

* GuptaUma

» Jaysawal Mayank
» Katare Abhishek
+ KhanFurgan

e MauryaRK

¢ Maurya Shivam

e MeenaManoharsh
e ModiShubham

e Nitin Kumar

e Patel Akhilesh

* Rangesh Kumar

» RanjanRavi

e RathourSS

e ShuklaRP

» SinghRMP

e Sonkar Pravesh

e YadavKunal
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ADMINISTRATIVE STAFF
Chief Administrative Officer e Sachin
Yadav Abhishek » SharmaDeepak
Finance & Accounts Officer » ShreyaNayak
Dubey Rajesh » TiwariSachin
Principal Private Secretary e VermaPremlata
Joseph Thomas *  Waghmare Ashalata
Deputy Director (OL) Upper Division Clerks
Rakesh Kumar e Choudhary Santosh
Administrative Officer » ParewaSheelesh Kumar
Ahmad Faiz e SaharePV
Assistant Finance & Accounts Officer + SinghKalyan
Kumar Gaurav * Umredkar Madhuri
Assistant Administrative Officers Lower Division Clerks
» HedauRK * Chouksey Rahul
» Kamal Mustafa » Maskole Radheshyam
+ SahuAshish ¢ PatwaPrashant
» Singh Swati * Rokade Mahesh
» Shinde Deepa » SoniGK
Private Secretary SKILLED SUPPORT STAFF
Ramakrishnan OC e Bilendar
Personal Assistants e JatavSumit
« Barthare Dilip « Kamlesh
* JoyJessey e KumreAK
* Mondal Kaveri » Mittal Ramkali
* Prasad Bindu * Rajput]aya
e ShankarK e Sanjay
» SoniLokendra + SharmaRishi
Assistants * VermaBasant
» Abhishek

e Ashutosh Kumar
e Awasthi Ashutosh

* Lohani Manju

* Mandol AK

¢ MeenaAK

* Meena Parikshit
» Panthi Nikhil
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ICAR - GentrallInstituterof Agricultural’Engineering
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