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Preface

The post-harvest management including processing of the agricultural 

commodities plays a crucial role in coping up with the challenges of food 

security and agriculture value chains. It helps to minimize losses and 

spoilage and adding value to various commodities. Over the past years, 

post-harvest interventions with renewed emphasis on enhancing the 

efficiency of process, nutritional security and food safety has spurred a 

major paradigm shift. 

It's my privilege to present before you institute's Annual Report - 2021 to 

give insights about our R&D activities, outreach programmes and 

significant achievements made during last year. Institute is providing its 

services to the country for increasing farmers' income, generating 

employment though entrepreneurship, value addition, developing post-

harvest technologies, process protocols, novel machineries and 

products, and utilization of agro by-products. Institute along with two All 

India Coordinated Research Projects (AICRPs) and one consortium 

Research Platforms (CRPs), is contributing significantly in various 

national programmes.
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During the past year, our institute made concerted 

efforts to develop various machines, agriculture 

structures, process protocols and different value-

added products in line with nation's sustainable 

development goals. Automatic sorting/grading 

system, machine vision-based insect detection device, 

oxygen concentrator for rapid ozone generation, air 

cooling unit for onion storage structure, modified push 

cart for small scale vegetable vendors, litchi de-stoner 

tools and modified live fish carrier system are few of the 

developments which were culminated during this 

reported period. Besides, process protocols and 

technologies have also been standardized for 

extraction of protein and bio-active compounds from 

by-products. NIR-spectroscopy methods for 

adulteration detection in chickpea flour have been 

developed. Products like fruit bar, roasted Sangri 

seeds and cereal gluten free ribbon pasta needs 

special mention. The institute projects were carried out 

with in-house funds as well as with financial, physical 

and intellectual support from different government 

organizations, private institutions and some 

stakeholders. The institute submitted two major 

reports to Food Corporation of India and Department of 

Consumer Affairs, GoI; both these reports are leading 

to major policy interventions at national level.

Under AICRP on PHET, 31 cooperating centers 

contributed in development of 103 post-harvest 

tools/equipment/process protocols and products 

during 2021. A total of 87 technologies were 

transferred to the stakeholders under this scheme. 

Moreover, AICRP on PHET established 37 new agro-

processing centres during the period. Under AICRP on 

PEASEM, 16 technologies were developed by the 

efforts of 14 centers whereas 2 technologies were 

transferred to the stakeholders.

For increasing institutes visibility at both national and 

international level, ICAR-CIPHET has taken a major 

Major contributions to national 

policies on post - harvest 

management

Effective tools and protocols for 

food quality and safety

Online business meets for more 

effective and rapid transfer or 

technology

Tailor-made training programmes 

u n d e r  S C S P  s c h e m e  a t  

beneficiary's door step

Venturing into automation and 

sensor technology domain 

Novel  products to ensure 

nutritional security

Addressing both food and food 

machinery testing

Celebration of Azadi ka Amrit 

Mahotsav - webinars, workshops, 

sectoral campaigns etc.
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(Nachiket Kotwaliwale) 

leap by organizing Industry Interface Fair on Agro processing - 2021 (CIPHET-

IIFA 2021), where institute technologies were showcased and demonstrated to 

various stakeholders. Besides this, various human resource development 

programmes such as entrepreneurship development programmes (EDP), 

farmer's training, student's trainings were organized under different schemes for 

capacity building. Total of 1097 participants were trained for post-harvest 

management of agricultural and livestock produce through entrepreneurship 

development programs (EDP), farmer's trainings, and sensitization 

programmes. Besides online programmes were conducted for around 200 

students & 1500 budding entrepreneurs from different places. Under Azaadi Ka 

Amrit Mahotsav, ICAR-CIPHET has organised various programmes, webinar 

series, orientation programmes, EDPs etc. Training programmes were 

organized for skilling and upliftment of socially deprived classes in various parts 

of the country.

Director

Significant effort has been made towards enhancing the usage of Hindi in 

routine official work and to implement important schemes like SCSP,  Swachh 

Bharat Mission and Mera Gaon Mera Gaurav. Despite impediments and threats 

posed by Covid-19 pandemic, the institute employees kept high morale and 

very effectively utilized alternate avenues for contactless meeting and 

information dissemination. I believe that, our team will keep its untiring efforts to 

showcase its excellence in Post-Harvest Research and Development. I feel 

honoured in presenting this ICAR-CIPHET Annual Report 2021 to the readers.

Institute's efforts are reflected through the developments made by technology 

transfer, patents granted, research publications and revenue generation etc. 

ICAR-CIPHET has got 08 technologies licensed whereas 03 patents were filed 

and 02 were granted. The scientists of institute published 39 research papers in 

national and international peer reviewed journals and various prestigious 

awards were received during 2021. ICAR-CIPHET has generated a net revenue 

of Rs. 23.83 lakh during the year. Our Post-Harvest Machinery and Equipment 

Testing Centre (PHMETC) tested 33 machines from different parts of the country. 

The Krishi Vigyan Kendra acts as pivotal link between institute and farmers, 

especially of western Punjab.
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dk;Zdkjh lkjka'k

,d Lopkfyr n`f"V&vkèkkfjr 
N¡VkÃ@xzsfMax ç.kkyh fodflr dh xÃ 
gS] tks lrg ds jax vkSj cukoV esa 
fHkUurk ds vkèkkj ij VekVj vkSj 
vukj dks Nk¡Vus esa l{ke gSA N¡VkÃ ds 
ckn] fodflr ç.kkyh oLrqvksa dks 
muds vkdkj ds vkèkkj ij xzsM djrh 
gSA orZeku esa] e'khu dh çfr feuV 

fodflr e'khusa@midj.k

Lopkfyr ç.kkyh }kjk VekVj@vukj 
dh N¡VkÃ@xzsfMax 

Hkkd`vuqi&lhQsV Qly dVkÃ  
mijkar vfHk;kaf=dh ,oa çkS|ksfxdh ds 
{ks= esa ns'k dk ,d çeq[k vuqlaèkku 
laLFkku gSA o"kZ 2021 ds nkSjku 
laLFkku us uoksUes"kh çkS|ksfxfd;ksa dks 
fodflr djus] QlyksÙkj xq.koÙkk 
çcaèku ls lacafèkr dk;Z ç.kkfy;ksa dks 
fodflr djus vkSj çkS|ksfxdh 
ykblsaflax] çf'k{k.k] {kerk fuekZ.k 
vkSj foLrkj xfrfofèk;ksa ds ekè;e ls 
bu çkS|ksfxfd;ksa dks lacafèkr 
fgrèkkjdksa tSls fdlku] m|eh vkSj 
m|ksx dks LFkkukarfjr djus esa 
egRoiw.kZ Hkwfedk fuHkkuh tkjh j[kkA 
laLFkku us vius fofHkUu cgq&fo"k;d 
vkarfjd vkSj cká foÙk iksf"kr 
vuqlaèkku ifj;kstukvksa ds ekè;e ls 
;ksxnku fn;k gSA o"kZ 2021 ds nkSjku 
Hkkd`vuqi&lhQsV dh çeq[k 
miyfCèk;ksa dk lkjka'k fuEukuqlkj gS%

45&50 Qyksa@oLrqvksa dks NkaVus dh 
{kerk gS] tks Mk;olZu@btsD'ku 
flLVe ds çfrfØ;k le; ij fuHkZj 
gSA

e'khu n`f"V vkèkkfjr dhV igpku 
midj.k

HkaMkfjr vukt esa dhM+ksa dk irk 
yxkus vkSj mudh igpku djus ds 
fy, ,d Lopkfyr midj.k fodflr 
fd;k x;k gSA flLVe dSejs }kjk 
dSIpj dh xÃ fp=ksa dk fo'ys"k.k 
djds dqN gh le; esa uewus esa dhM+ksa 
dh la[;k dk irk yxkus] igpkuus 
vkSj x.kuk ds fy, bl flLVe dks 
çksxzke fd;k x;k gSA xsgwa ds nkus esa 
dhV ¼yslj xzsu cksjj½ dk irk yxkus 
vkSj fxurh ds fy, vko';d le; 
210 lsdaM ds eSuqvy vkWijs'ku dh 
rqyuk esa 85&88% lVhdrk ds lkFk 
3&4 lsdaM gSA 

fofHkUu vkdkjksa ¼7-48&12-40 feeh 
O;kl½ ds Hkqus gq, e[kkus ds chtksa ds 
fujarj vkSj leku çokg ds fy, 
10&30 fdxzk@?kaVk dh fujarj çokg 
nj ds lkFk ,d ljy QhfMax flLVe 
fodflr fd;k x;k gSA QhfMax flLVe 
esa ,d ?kweus okyh fNæ IysV gksrh gS 
tks ,d VªSisTokbZMy gkWij ds uhps ls 

e[kkuk ikfiax ;a= ds fy, ?kw.kZu fNæ 
Hkj.k ç.kkyh

tqM+s ikbi ds vanj ,d vkWQ&lsaVj nwjh 
ij j[kh tkrh gSA ?kw.kZu xfr] fNæ O;kl 
vkSj vkWQ&lsaVj nwjh esa o`f) vkSj fLFkj 
fLFkfr esa dksÃ çokg ugha gksus ds lkFk 
cht çokg nj c<+ tkrh gSA lHkh 
vkdkjksa ds fy, ifjfer æO;eku çokg 
nj 2-25&29-81 fdxzk@?kaVk dh lhek 
esa gSA fodflr vkgkj ç.kkyh fofHkUu 
vkdkjksa ds e[kkuk chtksa dks ifjfer 
æO;eku çokg nj ij Hkjus ds fy, 
vPNk çn'kZu djrh gSA fodflr ç.kkyh 
dh vuqekfur ykxr yxHkx 
30]000@& #i;s gSA

vkstksu ds rhoz mRiknu ds fy, 
vkWDlhtu lkaæd

                                                                                                                                                                                                                                                                                                                                                                                                              

fodflr lkaæd rhoz çs'kj fLoax 
MhtksIlZu ds fl)kar ij dke djrk gSA 
;g mPp ncko ij lksfM;e vkèkkfjr 
ftvksykbV [kfutksa ij xSlksa dks lks[kus 
ds fy, ,d vk.kfod pyuh dk mi;ksx 
djrk gSA bl çdkj dh lks[ku ç.kkyh 
dk;kZRed :i ls ,d ukbVªkstu LØcj 
¼8ml/g/min½ gS tks vU; ok;qeaMyh; 
xSlksa dks xqtjus nsrh gS vkSj bl rjg 
vkWDlhtu dks çkFkfed xSl ¼90% 
rd½ ds :i esa lkfær djrh gSA ;g 
lkafær vkWDlhtu dks tc vkstksu 
tujsVj ls tksM+k tkrk gS rks ;g rhoz 
xfr ls vkstksu mRiknu esa enn djrk 
gS vkSj bldh {kerk Hkh c<+krk gS A  
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yhph dh xqByh dks fudkyus dk 
vkStkj

NksVs iSekus ds lCth foØsrkvksa ds fy, 
la'kksfèkr iq'k dkVZ

,d gkFk ls lapkfyr vkSj isMy 
lapkfyr yhph dh xqByh dks fudkyus 
dk vkStkj ¼yhph fMLVksfuax midj.k½ 
dks fodflr dj ewY;kadu fd;k x;kA 
gkFk ls lapkfyr midj.k ¼11-85 
fdxzk@?kaVk dh {kerk okyk½ fMLVksfuax 
ds ckn 48-63% dh ,d v{kr xwnk 
çfr&Qy nsrk gSA bl çfØ;k esa jl 
dh gkfu 8-08% ikÃ xÃ gS tcfd 
dqy xwns dh gkfu yxHkx 32-53% 
gksrh gSA isMy lapkfyr yhph 
fMLVksuj dh {kerk 8-86 
fdyksxzke@?kaVk gS] ftlesa fMLVksfuax 
çfØ;k ds nkSjku 34-02% dh v{kr 
xwnk çfr&Qy çkfIr gksrh gS] vkSj jl 
,oa xwnk dh gkfu Øe'k% 5-08% vkSj 
38-42% gksrh gSA

çfrdwy okrkoj.k esa lCth dh rktxh 
dks cuk, j[kus ds fy, 200 fdxzk 
{kerk dh iq'k dkVZ fodflr dj 
ewY;kadu fd;k x;k gSA ;g iq'k dkVZ 

ockgjh vkSlr rkieku 34 C ds le; 
ovkrafjd rkieku 24 C ¼fcuk yksM 

ds½ cuk, j[krk gSA yksM ds lkFk 
okLrfod fLFkfr esa] fodflr xkM+h 
ckgjh ifjfLFkfr;ksa dh rqyuk esa 
rkieku vkSj vkæZrk esa Øe'k% yxHkx 

o28 C vkSj 48% dk varj iSnk djrh 
gS] ftlds ifj.kke Lo:i fu;a=.k 
¼daVªksy½ dh rqyuk esa oLrqvksa ds otu 
ds HkkSfrd uqdlku (PLW) esa yxHkx 
50% de deh gksrh gSA

la'kksfèkr thfor eNyh okgd ç.kkyh 

de ykxr okyh I;kt HkaMkj.k lajpuk 
ds fy, ,;j dwfyax ;wfuV

I;kt HkaMkj.k ç.kkyh ds fy, 
MªkÃ&Vkbi ,;j dwfyax ;wfuV fodflr 
dh xÃ gSA ,d ,;j dwfyax flLVe 
tgka gok ds rkieku esa mldh lkis{k 
vkæZrk dks çHkkfor fd, fcuk de dj 
fn;k tkrk gSA ,d fljs ij yxk 
Cyksvj ¼buysV psacj½ ,Y;qfefu;e 
ikbi ds vanj gok dks ?kqekrk gS] tgka 
ikbi ij ikuh fNM+dus ls gok dk 
rkieku vkSj ueh de gks tkrh gSA 
ikuh dks BaMk djus ds ckn flLVe esa 
nksckjk bLrseky fd;k tkrk gSA 
fodflr ,;j dwfyax ;wfuV ifjos'kh 
ok;q ds rkieku vkSj okrkoj.kh; 

ovkæZrk dks Øe'k% 2&4 C vkSj 6% 
rd de djus esa l{ke gSA

ekStwnk thfor eNyh okgd ç.kkyh 
¼ykbo fQ'k dSfj;j flLVe½ dks yach 
nwjh dh ;k=kvksa ds fy, vfèkd {kerk 
¼200&300 fdxzk½ ds lkFk fufeZr 
fd;k x;k gSA daVsuj esa ,d 
cgqmís';h; d{k vkSj tyh; tho dks 
thfor djus ds fy, midj.k gSA ;g 
ikuh dh ckSNkj ds fy, nks iaiksa] 
fuLianu midj.k] ,;j&iai ,jsVlZ] 
,XtkWLV QSu vkSj okVj fpyj ls ySl 
gSA la'kksfèkr ç.kkyh ds mi;ksx ls 
thfor eNyh dks 3 ls 5 fnuksa rd 
ifjogu fd;k tk ldrk gSA

LekVZ lksyj Mªk;j 

lkSj ÅtkZ dk mi;ksx djus okys 
10&15 fdxzk {kerk dk lkSj vkèkkfjr 
Mªk;j fodflr fd;k x;k gS tks FkeZy 

feykoV dk irk yxkus ds fy, fu;j 
baÝk&jsM LisDVªksLdksih vkèkkfjr fofèk

ds lkFk&lkFk fo|qr ÅtkZ ds :i esa lkSj 
ÅtkZ dk mi;ksx ds fy, l{ke gSA FkeZy 
HkaMkj.k esa iSjkfQu ekse ¼Qst psat 
eVsfj;y] pj.k ifjorZu lkexzh] 
ihlh,e ds :i esa½ vkSj QksVks oksYVkbd 
lsy dk mi;ksx dj fo|qr ÅtkZ ds 
ekè;e ls çnku fd;k tkrk gSA lkSj 
fofdj.k ç.kkyh es fdlh deh gksus dh 
fLFkfr esa lapkfyr xeZ gok ds èkkSaduh ds 
lkFk lkSj cSVjh dk mi;ksx fd;k tkrk 
gSA Mªk;j lsalj vkSj ekbØksdaVªksyj 
O;oLFkk] ,;j ghfVax ;wfuV] ,;j 
gSaMfyax vkSj forj.k bdkÃ] lq[kkus okys 
d{k ds rkieku fu;a=.k] vfr rki] 
FkeZy HkaMkj.k vkSj fctyh dh vkiwÆr 
dks jksdus ds fy, 'kq"d otu eki ls 
ySl gSA

çfØ;k@fofèk fodflr

cslu esa eôs ds vkVs vkSj eVj ds vkVs 
esa feykoV dh ek=k dk fuèkkZj.k djus 
ds fy, fu;j baÝk&jsM ¼,uvkÃvkj½ 
vkèkkfjr i)fr;ka fodflr dh xÃ gSaA 
eôs ds vkVs dh feykoV dk irk yxkus 
ds fy, la'kksfèkr vkaf'kd U;wure oxZ 
çfrxeu ¼,eih,y,lvkj½ ekWMy 
vkj,lD;w vkSj 1&ohvkj Øe'k% 0-
9989 vkSj 0-9963 ds lkFk ,lÃlh 
vkSj ,lÃlhoh Øe'k% 1-0918 vkSj 2-
0468 ds lkFk fodflr vkSj ekU; fd;k 
x;k gSA blh çdkj cslu esa eVj ds 
vkVs dh ek=k dk fuèkkZj.k djus ds fy, 
ekWMy esa 0-99 ds fuèkkZj.k xq.kkad 
¼vkj,lD;w½] 0-827 ds va'kkadu dh 
ekud =qfV ¼,lÃlh½ vkSj 1-491 ds 
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fu"d"kZ.k çfØ;k dks fofHkUu lkWYoSaV~l 
¼esFkukWy] bFksukWy vkSj ,lhVksu½ vkSj 
fu"d"kZ.k rduhd ¼d{kh; >Vdksa vkSj 
vYVªklksfud lgk;rk½ dk mi;ksx 
djds vuqdwfyr fd;k x;k gSA 
vYVªklkmaM vflLVsM ,DlVªSD'ku dk 
mi;ksx djus okys vdZ us dqy 
Qsuksfyd ek=k ¼Vhihlh½] dqy 
¶ysoksuksbM vkSj ,aVhvkWDlhMsaV 
xfrfofèk ds fy, 2-63 ls 4-59 xzke 

rsy jfgr pkoy dh Hkwlh ls çksVhu 
fu"d"kZ.k

ØkWl lR;kiu ¼,lÃlhoh½ dh ekud 
=qfV fn[kkÃ xÃA fodflr fofèk ls 
cslu esa eôs ds vkVs dh feykoV dk 
rsth ls vkSj xSj&fouk'kdkjh rjhds ls 
ek=k dk irk yxk;k tk ldrk gSA 

rsy jfgr pkoy dh Hkwlh ls çksVhu 
fudkyus ds fy, ,d çfØ;k dks 
vuqdwfyr fd;k x;k gSA fu"d"kZ.k 

orkieku ¼40&60 C½] fu"d"kZ.k vofèk 
¼30&60 feuV½] vkSj fu"d"kZ.k ih,p 
¼9&11½ dks fu"d"kZ.k n{krk ¼%½] 
iquykZHk ¼%½] 'kq)rk ¼% çksVhu½ 
vkSj mit ¼xzke@100 xzke½ tSlh 
çfrfØ;kvksa ds fy, vuqdwfyr fd;k 
x; k g S A d k; Z ç. k ky h e s a  
vkblksbysfDVªd fcanq ij {kkjh; 
fu"d"kZ.k ds ckn vfEyd vo{ksi.k 
'kkfey gSA vuqdwfyr ifjfLFkfr;ksa esa 
çksVhu ds fu"d"kZ.k ds ifj.kke Lo:i 
59% dh fu"d"kZ.k {kerk vkSj 7-5 
xzke@100 xzke dh mit 78% dh 
'kq)rk ds lkFk çkIr gqÃA

fxjs gq, dPps fdUuw Qy ls 
ck;ks,fDVo ;kSfxd

ckWDl&csudsu fMtkbu dk mi;ksx 
djds jsLiksal ljQsl eSFkksMksyksth 
¼vkj,l,e½ }kjk dkys pus dh Hkwlh 
ls dSjksVsukWbM fu"d"kZ.k ds fy, 
çfØ;k dks vuqdwfyr fd;k x;k gSA 
Hkwlh ds vdZ esa dqy dSjksVhukW;M dh 
ek=k 2-94&3-94 feyhxzke@100 
xzke esa ikÃ x;hA dkys pus dh Hkwlh 
ds dqy dSjksVsukWbM fu"d"kZ.k dks 

xSfyd ,flM led{k ¼th,Ã½ @ 100 
xzke] 5-35 ls 7-60 xzke DosjlsfVu 
led{k ¼D;wÃ½@100 xzke vkSj 178-
89 ls 251-41 feyh xzke 
AAE@100 xzke FRAP ls csgrj 
ifj.kke fn,A feFksukWy vkSj ,lhVksu 
ds ckn bFksukWy lcls çHkkoh foyk;d 
ik;k x;k gSA

Hkqus gq, e[kkuk chtksa dk HkaMkj.k

e[kkuk ¼;wjsy QsjksDl½ cht HkaMkj.k 
ds nkSjku ;g ns[kk x;k gS fd de 
vukt Nsnd dhV ¼jkbtksijFkk 
Mksfefudk½] xzc vkSj o;Ld voLFkk 
esa uqdlku igqapkrs gSa vkSj Hkqus gq, 
chtksa dh ikWfiax dks çHkkfor djrs gSaA 
fofHkUu vkdkjksa ds dhM+s yxs gq, 
e[kkus ds chtksa ij fd, x, vè;;u 
ls irk pyk gS fd dhM+s 11 feeh 
vkdkj ds cht ilan djrs gSa] blds 
ckn Øe'k% 9 feeh- vkSj 7 feeh-A 
;g Hkh ik;k x;k fd HkaMkj.k ds 15 
fnuksa ds Hkhrj 40+1.24% {kfr gksrh 
gSA jkbtksijFkk Mksfefudk eknk 
200&500 vaMs nsrh gS vkSj 35&50 
fnuksa esa viuk thou pØ iwjk fd;kA

dkys pus dh Hkwlh ls dSjksVhukW;M 
fu"d"kZ.k

vfèkdre djus ds fy, b"Vre 
fLFkfr;ka 27-28 feyh@xzke foyk;d] 
30 fMxzh lsfYl;l fu"d"kZ.k rkieku 
vkSj 6 ?kaVs dk le; gSA

vke dh xqByh ¼eSaxks lhM dusZy] 
,e,lds½ LVkpZ dks bldh 'kq)rk] 
,ekbykst dh ek=k] lwtu 'kfä vkSj 
ikuh esa ?kqyu'khyrk lwpdkad ds fy, 
vfHkyf{kr fd;k x;kA LdSfuax bysDVªkWu 
ekbØksxzkQ ls irk pyk gS fd ,e,lds 
LVkpZ d.k xksykdkj ls nh?kZor~ vkdkj 
esa 8&18-5 ekbØksu yackÃ vkSj 5-
4&10-6 ekbØksu pkSM+kÃ ds vkdkj ds 

o ogksrs gSaA ,Dl&js foorZu us 15 ] 23  ds 
foorZu f'k[kj ¼2θ½ ij vkSj 17 vkSj 

o18  ij ,d vulqy>s nksgjs f'k[kj ij 
A&çdkj dk LVkpZ fn[kk;kA

lw[kh eNyh HkaMkj.k ds fy, iSdsftax

ih,pch ijr fuekZ.k ds fy, 
ekbØksfc;y fofèk 

vke dh xqByh ls cus LVkpZ dk 
vfHky{k.k 

lw[kh eNyh ds HkaMkj.k ds fy, 
,Y;qehfu;e ySfeusVsM ,pMhihÃ fiyks 
ikmp vkSj ,pMhihÃ Vªs iSdsftax 
Lohdk;Z ik;s x,A laosnh ewY;kadu 

vke ds mi&mRikn ls fd.ou ;ksX; 
'kdZjk dh vfèkdre fu"d"kZ.k ds fy, 
iwoZ&mipkj çfØ;k dks vuqdwfyr fd;k 
x;k gSA vkfFZkd ykxr dks è;ku esa 
j[krs gq, vke ds mi&mRiknksa ls 
fd.ou ;ksX; 'kdZjk dh çkfIr ds fy, 
nksuksa ¼ly¶;qfjd ,oa gkbMªksDyksfjd½ 
vEyksa dk 1% mi;ksx djus dh lykg 
dh x;h gSA 
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gokÃtkj ¼lks;kchu ls cuk ,d 
inkFkZ½ ls lw{etho lewg dk 
i`Fkôj.k] igpku vkSj vfHky{k.ku

LVhy daVsuj] Xykl tkj vkSj dsys ds 
iÙks esa rS;kj gokÃtkj ls i`Fkd 
l w{ethoh; dk Wyk s fu;k s a  dh 
eSØks&ekWQksZykWth dk vè;;u fd;k 
x;k gSA i`Fkd dkWyksfu;ka NM+ ds 
vkdkj dh vkSj cSaxuh jax dh ikÃ xÃ 
tks xzke&ikWftfVo cSDVhfj;k ds 
ifjokj ls lacafèkr gksrh gSa vkSj 
cSflyl lcfVfyl ekud dYpj  
¼,eVhlhlh 2756½ dh dkWyksfu;ksa ds 
leku gksrh gSaA

vè;;u us çlaLdj.k esa #fp j[kus 
okys çlaLdj.kdrkZvksa vkSj fdlkuksa 
dh çeq[k ckèkkvksa ds ckjs esa varnZf"V 
çnku dhA ifj.kkeksa ls irk pyk fd 
foÙkh; ckèkkvksa ¼ehu jSad 204-850½ 
vkSj çlaLdj.k çkS|ksfxfd;ksa ¼ehu jSad 
12-85½ ls lacafèkr tkudkjh dh deh 
Øe'k% çlaLdj.kdrkZvksa vkSj fdlkuksa 
ds fy, ckèkd gSA muds O;ogkj 
lacaèkh igyw vkSj ckèkkvksa dk lkeuk 
djus ds fy, dVkÃ ds ckn dh 
çkS|ksfxfd;ksa dks yksdfç; cukus ds 
fy, dqN j.kuhfr;ka rS;kj dh xÃ gSaA

çlaLdj.k esa #fp j[kus okys 
çlaLdj.kdrkZvksa vkSj fdlkuksa ds 
lkeus vkus okys m|eh O;ogkj vkSj 
ckèkkvksa ds vkèkkj ij dVkÃ ds ckn 
dh çkS|ksfxfd;ksa dks c<+kok nsus ds fy, 
j.kuhfr;ka

¼9&IokbZaV gsMksfud Ldsy½ ds vkèkkj 
ij lw[kh eNyh 8 eghus rd HkaMkj.k 
ds ckn Hkh xq.koÙkk cuk, j[krk gSA

Hkqus gq, lkaxjh cht

lseh&ikWIM e[kkuk ¼,lih,e½ vkVk] 
okVj psLVuV ¼MCY;wlh,u½ vkVk 
vkSj vkyw ikmMj ¼ihih½ vkSj xktj 
ds jl ij vkèkkfjr vukt&XywVsu 
eqä baLVsaV fjcu ikLrk ¼lhth,QvkÃ 
ikLrk½ fodflr fd;k x;k gSA 
,lih,e vkVk] MCY;wlh,u vkVk 
vkSj ihih ds fy, b"Vre lkaærk 
Øe'k% 47-81] 23-50 vkSj 28-
69% ikÃ xÃA vuqdwfyr vkSj ekU; 
QkWewZys'ku ds lkFk lhth,QvkÃ ikLrk 
us 7-39 dh lexz laosnh Lohdk;Zrk ds 
lkFk dqy çksVhu] dqy olk] yksgk vkSj 
dSfY'k;e lkexzh Øe'k% 10-23%] 
0-51%] 10-62 feyhxzke@100 xzke 
vkSj 39-21 feyhxzke@100 xzke 
fn[kk;k gSA vuqdwfyr lhth,QvkÃ 
ikLrk dqy Qsuksfyd] ¶ysoksuksbM 
lkexzh esa le`) gS vkSj Mhihih,p 
vojksèk vkSj ,Qvkj,ih ij[k ds 
lanHkZ esa ,aVhvkWDlhMsaV xfrfofèk 

fodflr mRikn

lkaxjh chtksa dk mi;ksx djds ,d 
LokLF;oFkZd oSdfYid uedhu 
fodflr fd;k x;k gSA lw[ks lkaxjh ds 
chtksa dks 10] 20] 30] 40 vkSj 50 
(%wb) dh okafNr ueh çkIr djus ds 

ofy, 80 C ij fHkxks;k tkrk gS vkSj 
bUgsa rhu vyx&vyx rjhdksa ls Hkquk 
tkrk gS] tSls ekbØksoso jksfLVax] lkWYV 
jksfLVax vkSj MªkÃ jksfLVaxA lkaxjh cht 
¼10% ueh½ dks ued esa Hkwuus ls 
lcls vPNh laosnh xq.koÙkk çkIr gqÃA

lseh&ikWIM e[kkus ds lkFk vukt 
&XywVsu eqä baLVsaV fjcu ikLrk

çeq[k nkyksa dh [kjhn] HkaMkj.k vkSj ,d 
leku fefyax mRiknu ds fy, lapkyu 
çfØ;kvksa dk ekudhdj.k

j[krk gSA

fofdj.k }kjk lq[kkus dh fofèk dk 
mi;ksx dj Qy iêh fuekZ.k

Hkkd`vuqi&lhQsV us vU; lgdkjh dsaæksa 
ds lkFk miHkksäk ekeys foHkkx }kjk 
foÙk iksf"kr ifj;kstuk ds rgr çeq[k 
nkyksa dh [kjhn] HkaMkj.k] vkSj ,d 

rhu vyx&vyx Qyksa ds xwns ¼ve:n] 
tkequ vkSj vke½ ls Qy dh iêh;ksa dks 
vkÃlh,vkj&lhQsV] vcksgj }kjk 
fodflr ,d lrr çdkj ds viorZd 
foaMks Mªk;j dk mi;ksx djds fodflr 
fd;k x;k gSA Qyksa ds xwns dks ekbyj 
'khV ij QSyk;k tkrk gS vkSj ¶yksV 
Mªk;j ds ,d fljs ls nwljs fljs rd 
pyk tkrk gSA yxHkx 3 ?kaVs esa eè;orhZ 
ueh ¼20&25% wb½ çkIr djus ds fy, 
Mªk;j dk mi;ksx djds Qyksa ds xwns dks 
80 (% wb) ls lq[kk;k tkrk gSA lw[ks 
ve:n ds xwns ¼iêh½ dh eksVkÃ 1-78 
feeh gS vkSj 140 feuV esa iwjh rjg ls 
lw[k tkrh gSA blh rjg tkequ vkSj 
vke ds xwns ds fy, lq[kkus dk le; 
120 ls 220 feuV rd vkSj lq[kkus ds 
ckn iêh dh eksVkÃ 1-44 ls 1-98 feeh 
rd gksrh gSA viorZd f[kM+dh 
vkèkkfjr lq[kkus dh çfØ;k esa lq[kkus esa 
de le; yxrk gS vkSj jax] Lokn vkSj 
iks"k.k lacaèkh çksQkby ds ekeys esa 
mRikn dh lexz xq.koÙkk cuh jgrh gSA

lg;ksxkRed@cká :i ls foÙk 
iksf"kr ifj;kstuk,a
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pkoy vkSj xsgwa dk ekbØksoso dh 
lgk;rk ls dhVk.kq'kksèku

çdk'kh; fiatjs dk fodkl

HkaMkj.k ds nkSjku vukt dhV 
¼flVksVªksxSlsfj;ysyk çtkrh½ ds çcaèku 
ds fy, çdk'kh; fiatjs dk fodkl 
fd;k x;k tks dhVksa ds çdk'k lacafèkr 
O;ogkj ds vkèkkj ij dke djrk gSA 

doj vkSj fIyaFk ¼lh,ih½ HkaMkj.k 
lacaèkh ,d jk"Vª Lrjh; lanHkZ vè;;u 
fd;k x;k gS vkSj lh,ih ç.kkyh esa 
laxzghr xsgwa vkSj èkku ds HkaMkj.k ds 
uqdlku ds fy, ,QlhvkÃ dks 
flQkfj'ksa dh xÃ gSaA laxzghr èkku 
vkSj xsgwa esa HkaMkj.k gkfu;ksa lEcUèkh 
vè;;u ds ifj.kke jk"Vªh; egRo ds 
gSaA

çeq[k HkaMkfjr pkoy dh dhVksa ¼piVs 
vukt Hk`ax] pkoy dh ?kqu½] vkSj xsgwa 
ds dhM+s ¼vukt Nsnd vkSj vkVk Hk`ax½ 
ds fy, ekbØksoso dh lgk;rk ls 
dhVk.kq'kksèku fofèk;ksa dks ekudhd`r 
fd;k x;k gSA vkÃ,evkjlh] uoh 
eqacÃ esa 130&150 fdxzk@?kaVk {kerk 
dk ,d lrr ekbØksoso vukt 
dhVk.kq'kksèku ç.kkyh Hkh LFkkfir dh 
xÃ gSA

leku fefyax ds fy, ekud lapkyu 
çfØ;kvksa ij ,d vè;;u fd;kA 
çeq[k nkyksa ¼pus dh nky] vjgj] 
dkyk puk] gjk puk vkSj elwj½ dh 
[kjhn ds fy, ekud lapkyu 
çfØ;kvksa dh flQkfj'k Hkh dhA

lh,ih ç.kkyh esa HkaMkfjr xsgwa o èkku 
dh HkaMkj.k {kfr

blds fy, ,sØsfyd vkSj ihohlh ls 
;qä nks vyx&vyx ijh{k.k d{k 
fodflr fd, x,A ekud tkap ds :i 
esa ijkoSxuh  çdk'k ds lkFk&lkFk 
ikap vyx&vyx jaxksa] uhyk] ihyk] 
gjk] yky ,oa lQsn dk mi;ksx fd;k 
x;kA ifj.kkeksa ls irk pyk fd ekud 
ijkoSxuh ¼76-20%( 254+10 
uSuksehVj½ ds eqdkcys 73-34% 
flVksVªksxk uhyh jks'kuh ¼470+10 
uSuksehVj½ dh vksj lcls vfèkd 
vkdf"kZr gq,] mlds ckn gjs ¼520+5 
uSuksehVj] 43-34%½ vkSj yky 
¼625+10 uSuksehVj] 23-34%½ dh 
vksjA

pqfuans d`f"k mRiknksa ds HkaMkj.k ds fy, 
gesZfVd cSx

[khjk ¼Gherkins½ ds fy, ,Dl&js 
vkèkkfjr ÝwV ¶ykÃ LdSfuax e'khu dk 
ewY;kadu fd;k x;k vkSj bls 
larks"ktud ik;k x;kA [kjkc Qyksa 
dks igpkuus dh lVhdrk dk ijh{k.k 
fd;k x;k vkSj 95% ¼3 feeh- nks"k 

Qy&eD[kh LdSfuax e'khu

èkku] pkoy] xsgw¡] vjgj] gYnh vkSj 
dkyh fepZ dk ewY;kadu gesZfVd 
HkaMkj.k fLFkfr;ksa esa fd;k x;kA 
oLrqvksa dks nks vyx&vyx 
ifjfLFkfr;ksa esa laxzfgr fd;k 
x;k&laØfer ¼d`f=e :i ls½ vkSj 
xSj&laØfer ¼gesZfVd HkaMkj.k cSx 
esa½A èkku vkSj pkoy esa iw.kZ HkaMkj.k 
vè;;u ds vkèkkj ij] vukt dh 
xq.koÙkk esa dksÃ egRoiw.kZ ifjorZu 
ugha gksus ds lkFk vukt ds HkaMkj.k ds 
fy, gesZfVd HkaMkj.k çHkkoh ik, x;sA

,vkÃlhvkjih&d`f"k lajpukvksa vkSj 
i;kZoj.k çcaèku ¼PEASEM½ }kjk 
lajf{kr [ksrh ds rgr feêh jfgr 
ehfM;k esa ysVîwl mxkus ds fy, iwjd 
çdk'k O;oLFkk dk ekudhdj.k] igkM+h 
{ks= esa unh ds fdukjs dh [ksrh ds fy, 
ty mBkus okyk midj.k] mi;ksxdrkZ 
ds vuqdwy eNyh ikyu ds fy, 
ckW;ks¶ykWd lqfoèkk dk fodkl] eNyh 
vkSj ikSèkksa ds ck;ksekl mRiknu ds fy, 
ÅèokZèkj ,DokiksfuDl] d`f"k lqfoèkkvksa 
ds Lopkyu dh lqfoèkk ds fy, de 
ykxr okyh lkSj fofdj.k <ky ç.kkyh] 
mPp ÅapkÃ okys pkjkxkg ij i'kqèku 
c<+kus ds fy, iksVsZcy vkSj i`Fkôj.kh; 
i'kq vkJ;] eNyh cht ds fy, 
ifjogu ç.kkyh] mi;qä ykxr dk 
fMtkbu&le'khrks".k fgeky;h {ks= ds 
fy, IykfLVd dk mi;ksx djds çHkkoh 
i'kq vkJ;] èkku ds Hkwls vkèkkfjr 
lClVªsV dk mi;ksx djds ty&iks"kd 
rRo mRikndrk c<+kus ds fy, mPp 
ewY; okyh lfCt;ksa dh feêh jfgr [ksrh] 
xhyh ?kkl vkSj fMªi flafpr mPp ewY; 
okyh Qlyksa ds rgr ikuh vkSj iks"kd 
rRoksa dh xfr'khyrk dh ekWMfyax] 
es?kky; dh eè;&igkfM+;ksa ds fy, 
xq#Rokd"kZ.k&QsM fMªi flapkÃ ç.kkyh dk 
vkdyu] lajf{kr [ksrh ds rgr [khjk 

okys Qyksa ds fy, 100% vkSj >3 
feeh- okys Qyksa ds fy, 94%½ ik;k 
x;kA e'khu dh i`Fkôj.k n{krk 85% 
gSA 

,vkÃlhvkjih&ihl se }kjk 
fodflr e'khujh @ çfØ;k,a @ 
mRikn
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,vkÃlhvkjih&ih,pÃVh }kjk 
fodflr e'khujh @ çfØ;k,a @ 
mRikn

vU; is'ksoj miyfCèk;ka

mRiknu ds fy, pqacdh; ikuh dk 
vuqç;ksx vkSj xqynkmnh ¼xqynkmnh 
bafMde ,y½ vkfn dh o`f) vkSj 
mit ij fofHkUu jaxksa dh de lqjax 
Nk;k tky dk çHkko 'kkfey gSA

o"kZ 2021 esa gekjs oSKkfudksa dks 
dVkÃ&mijkar vuqlaèkku esa muds 
;ksxnku ds fy, dÃ iqjLdkj vkSj 

,v k Ãl hv k ji h &i k s L V &g k o s Z L V  
bathfu;fjax ,aM VsDuk syk Wth 
¼ih,pÃVh½ us fofHkUu e'khuksa] mRiknksa 
vkSj çfØ;k çksVksdkWy fodflr fd, gSa 
ftuesa dPpk ukfj;y dkVus dh 
e'khu] dksdks chu 'ksyj de fouksoj] 
vkSj larjk rksM+us ds ckn gksus okyh 
lM+u dks de djus ds fy, ijkoSxuh 
mipkj] [kk| eSfVªDl esa pqfuans Hkkjh 
èkkrqvksa dk irk yxkus vkSj ek=k dk 
irk yxkus ds fy, laosnu ç.kkyh] 
lw[ks ukfj;y ikmMj esa feykoV dk 
r s t h  l s  i r k  y x k u k %  
ohvkÃ,l&,uvkÃvkj LisDVªksLdksih 
vk Sj dsek se s fV ªd n`f"Vdk s.k] 
,aVhekbØksfc;y vko';d rsyksa ds 
lkFk [kk| Qy dksfVax vkSj ukxiqj ds 
larjs esa Qly ds ckn ds {k; fu;a=.k 
ds fy, ekbdks&uSuksikfVZdYl] djat 
ds cht ds rsy ls twrk ikWfy'k cukus 
dh çfØ;k çkS|ksfxdh vkSj frygu 
çlaLdj.k ls çkIr okuLifrd 
lw=hdj.k 'kkfey gSaA

lEeku ¼ekSf[kd @ iksLVj çLrqfr 
iqjLdkj½ ls lEekfur fd;k x;k gSA 
gekjs oSKkfud fofHkUu lfefr;ksa vkSj 
oSKkfud iSuyksa ds lnL; gSaA gels 
lgk;rk çkIr ,d fdlku us loZJs"B 
fdlku dk iqjLdkj Hkh çkIr fd;k gSA 
o"kZ 2021 ds nkSjku vkB çkS|ksfxfd;ksa 
dks ykblsal fd;k x;k ftlesa iksVsZcy 
LekVZ ijkcSaxuh&lh dhVk.kq'kksèku 
ç.kkyh ¼;wohvkÃlh½] vkstksu 
vkèkkfjr Qy vkSj lCth 
okW'kj&de&I;wfjQk;j ¼vkstks&lh½] 
olk jfgr Lokn okys e[kkuk rS;kj 
djus dh çfØ;k] vkSj rS;kj e[kkuk 
[khj feJ.k] frygu dsd@ ehy ls 
çksVhu vkblksysV @ dalUVªsV ds 
mRiknu ds fy, lw{etho fofèk] 
thfor eNyh okgd ç.kkyh vkSj 
mlesa thfor eNyh ds ifjogu dh 
fofèk] ikSf"Vd eYVhxzsu pikrh vkVk 
vkSj ewaxQyh vkèkkfjr Lokn is;] ngh 
vkSj iuhj rS;kj djus dh çfØ;k 
'kkfey gSaA çkS|ksfxdh ykblsaflax ds 
tfj;s o"kZ ds nkSjku 7 yk[k #i;s dk 
jktLo mRiUu fd;kA fjiksVZ dh xÃ 
vofèk ds nkSjku ikap isVsaV çnku fd, 
x,A iksLV&gkosZLV e'khujh ,aM 
bfDoiesaV VsfLVax lsaVj ¼PHMETC½ 
us ns'k ds fofHkUu fgLlksa ls 33 e'khuksa 
dk ijh{k.k fd;k] ftlls dqy jktLo 
#-31-44 yk[k çkIr gqvkA

fjiksVZ dh vofèk ds nkSjku] fofHkUu 
;kstukvksa ds rgr fofHkUu m|ferk 
fodkl dk;ZØe] ekuo lalkèku 
fodkl dk;ZØe] fdlku çf'k{k.k] 
Nk= çf'k{k.k vkfn vk;ksftr fd, 
x,A fofHkUu LFkkuksa ls 200 ls vfèkd 

Nk=ksa vkSj 1500 uoksfnr m|fe;ksa dks 
çf'kf{kr fd;k x;k vkSj dk;ZØe dks 
lQyrkiwoZd iwjk fd;k x;kA dqy 
1097 çfrHkkfx;ksa dks m|ferk fodkl 
dk;ZØeksa ¼ÃMhih½] fdlkuksa ds çf'k{k.k 
vkSj laosnhdj.k dk;ZØeksa ds ekè;e ls 
d`f"k vkSj i'kqèku mit ds Qly dVkÃ 
ds ckn çcaèku ds fy, çf'kf{kr fd;k 
x;k FkkA bl vofèk ds nkSjku Qly 
dVkÃ mijkar bathfu;fjax vkSj çcaèku 
ds {ks= esa dqy 178 Nk=ksa dks çf'kf{kr 
fd;k x;kA vktknh dk ve`r egksRlo 
ds rgr] Hkkd`vuqi&lhQsV us fofHkUu 
dk;ZØeksa dk vk;kstu fd;k gS( tSls 
osfcukj J`a[kyk] vfHkfoU;kl dk;ZØe] 
ÃMhih vkfnA Hkkd`vuqi&lhQsV] 
yqfèk;kuk us viuk LFkkiuk fnol eukus 
ds fy, d`f"k çlaLdj.k&2021 
¼lhQsV&vkÃQk 2021½ ij m|ksx 
baVjQsl esyk dk vk;kstu fd;k gSA 
jk"Vªh; vkSj varjkZ"Vªh; led{k leh{kk 
if=dkvksa esa mPp xq.koÙkk okyh 39 ls 
vfèkd 'kksèk i= çdkf'kr gq,A laLFkku 
ds vU; çeq[k çdk'kuksa esa laxzg] 
iqLrd] iqLrd vè;k;] yksdfç; @ 
rduhdh ys[k] rduhdh cqysfVu] 
okÆ"kd fjiksVZ] lekpkj i= vkSj i=d 
'kkfey gSaA
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Executive Summary

ICAR-CIPHET, a premier 

institute in the country with a 

m a n d a t e  t o  u n d e r t a k e  

research activities in the area 

of post-harvest engineering 

and technology. During this 

reported period, institute 

continued to play a significant 

role in developing innovative 

technologies, methodologies 

related to post-harvest quality 

management and in further 

transfer of these technologies 

to respective stakeholders, 

farmers, entrepreneurs and 

industry through technology 

licensing, trainings, capacity 

bui ld ing and extens ion 

act iv i t ies .  Ins t i tu te  has 

contributed through its various 

multidisciplinary in-house and 

externally funded research 

projects, the institute has 

developed many innovative 

solutions for the problems 

posed by stakeholders. The 

salient achievements of ICAR-

CIPHET during the year 2021 

are summarized here.

An automatic vision-based 

sorting/grading system has 

been developed, capable of 

s o r t i n g  t o m a t o e s  a n d  

Automatic sorting / grading 

system for  Tomatoes /  

Pomegranate

Machines / Equipment 

Developed

A simple feeding system has 

b e e n  d e v e l o p e d  f o r  

continuous and uniform 

discharge of roasted makhana 

seeds of different sizes (7.48-

12.40 mm diameter) with a 

consistent flow rate of 10-30 

An automatic device has been 

developed to detect and 

identify insects in stored 

grains. System has been 

programmed to detect ,  

identify and count the number 

of insects in the sample 

instantaneously by analysing 

images. The time required for 

detection and counting of 

insects (Lesser grain borer) in 

wheat grain is 3-4 seconds 

with 85-88% accuracy as 

compared to 210 seconds of 

manual operation.

pomegranate on the basis of 

surface defects which are 

directly correlated to the 

variation in the surface color 

and texture. After sorting, 

developed system grades the 

commodities based on their 

sizes. At present, machine has 

the capacity to sort the 45-50 

fruits/objects per minute 

depending on the response 

time of the diversion/ejection 

system.

Machine vision based insect 

detection device

Rotating ori f ice feeding 

system 

-1
kg h . The developed feeding 

system performs well for 

feeding makhana seeds of 

different sizes at finite mass flow 
-1

rates of 2.25-29.81 kg h . The 

estimated cost of the developed 

system is about Rs 30,000/-.

Oxygen concentrator for rapid 

ozone generation

The developed concentrator 

works on the principle of rapid 

pressure swing adsorption 

(PSA). It utilizes a molecular 

sieve to adsorb gases onto 

sodium-based zeolite minerals 

at high pressure. This type of 

a d s o r p t i o n  s y s t e m  i s  

functionally a nitrogen scrubber 

(8ml/g/min) allowing the other 

atmospheric gases to pass 

t h r o u g h ,  t h e r e f o r e  

concentrating oxygen as the 

primary gas (up to 85%). The 

concentrated O  when fed to 2

ozone generator helps in rapid 

O  genera t ion  and a lso  3

enhanced its capacity. 

Modified push cart for small 

scale vegetable vendors

Push cart of 200 kg capacity has  

been developed and evaluated 

for maintaining the freshness of 

the fresh produce as compared 

to the outside conditions 

(control). System maintains an 

average inside temperature of 
o

24 C (at no load) with outside 

average temperature recorded 
o

as 34 C.  Wi th  load the 
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Litchi de-stoner tools

developed cart creates a 

temperature and humidity 

difference of about 28% and 

4 8 %  r e s p e c t i v e l y ,  a s  

compared to control. It 

resulted in about 50% less 

reduction in PLW of the 

commodities as compared to 

the control.  

A hand operated and pedal 

operated Litchi de-stoning 

tools have been developed 

and evaluated. Hand operated 

tool gives an intact pulp 

recovery of 48.63% after 

destoning. Loss of juice in the 

process is found to be 8.08% 

whereas total pulp loss is 

about 32.53%. Pedal operated 

litchi destoner gives intact 

pulp recovery of 34.02% 

during destoning process, 

with a juice and total pulp loss 

o f  5 .08% and 38 .42%,  

respectively. Both these tools 

have capacity of about 12 to 9 

kg/h, respectively. 

Modified live fish carrier 

system

Existing live fish carrier system 

has been redesigned and 

fabricated for increasing its 

capacity (200-300 kg) and to 

cover long distance trips. The 

c o n t a i n e r  h a s  n o w  a  

multipurpose chamber and 

the equipment for supporting 

aquatic lives. System is 

equipped with two pumps for 

water showering, filtration 

device, air-pump aerators, 

exhaust fan and water chiller. 

The modified system can carry 

live fish up to a journey time of 

Solar based dryer of 10-15 kg 

capacity that utilizes solar 

energy in the form of thermal 

as well as electrical energy has 

been developed. Thermal 

storage is provided through 

paraffin wax (as phase change 

materials, PCM) and electrical 

energy using photo voltaic 

cell. In case of no solar 

r a d i a t i o n ,  s y s t e m  i s  

supplemented with hot air 

blower, powered by solar 

battery. Dryer is equipped with 

sensors and microcontroller 

arrangement, air heating unit, 

air handling and distribution 

unit, temperature control of 

the drying chamber, dry 

weight measurement for 

prevent ing overheat ing,  

Dry-type air cooling unit has 

been developed for an onion 

storage system, where in the 

temperature of air is reduced 

without affecting its relative 

humidity. Blower attached at 

one end (inlet chamber) 

moves the air inside the 

aluminium pipes (25 no.), 

where the temperature and 

moisture of the air is reduced 

by sprinkling water over the 

pipes. Water is re-circulated in 

the system after cooling. The 

developed air cooling unit is 

capable of reducing the 

temperature and RH of 

ambient air by 2-4°C and 6%, 

respectively. 

Smart solar dryer 

3-5 days as compared to 

earlier. 

Air cooling unit for low-cost 

onion storage structure

thermal storage and power 

supply. 

NIR based methods have been 

developed for quantification of 

maize flour and pea flour 

adulteration in chickpea flour. 

For maize flour as adulterant 

modified partial least square 

regression (MPLSR) model with 

RSQ and 1-VR value of 0.9989 

and 0.9963 having SEC and 

SECV value of 1.0918 and 

2.0468, respectively has been 

developed. Similarly model for 

quantification of pea flour in 

c h i c k p e a  f l o u r  s h o w e d  

coefficient of determination 

(RSQ) of 0.99, standard error of 

calibration (SEC) of 0.827 and 

s tandard er ror  o f  cross 

validation (SECV) of 1.491. The 

developed methods allow rapid 

and non-destructive detection 

and quantification of maize and 

pea f lour adulteration in 

chickpea flour. 

A process has been optimized 

for extraction of protein from 

defatted rice bran. Process 

var iab les l ike  ext ract ion 

t e m p e r a t u r e  ( 4 0 - 6 0 ˚ C ) ,  

extraction duration (30-60 min), 

and extraction pH (9-11) and the 

responses viz .  extraction 

efficiency (%), recovery (%), 

purity (% protein) and yield 

(g/100 g) have been optimised. 

The methodology includes 

Protein Extraction from De-oiled 

Rice Bran

Processes / Methods 

Developed 

Near Infra-Red Spectroscopy 

based Methods for maize and 

pea flour in chickpea flour 
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D u r i n g  m a k h a n a  s e e d  

storage, it has been observed 

that the insects viz. lesser 

grain borer (Rhyzopertha 

dominica) in the grub and 

adult stages causes damage 

and affects popping of roasted 

seeds. Studies on naturally 

infested roasted makhana 

seeds of different sizes 

alkaline extraction followed by 

acid precipitation at isoelectric 

point. The predicted values of 

extraction of protein under 

optimized conditions resulted 

in extraction efficiency of 

54.2%, and yield of 7.35g/ 

100g with purity of 79%.

Bioactive compounds from 

immature dropped Kinnow 

fruit

Process for extraction of 

bioactive compounds has 

been optimized using different 

solvents (methanol, ethanol 

and acetone) and extraction 

technology (orbital shaking 

and ul trasonic assisted 

extraction). The extract using 

ultrasound assisted extraction 

gave better results for the total 

phenolic content (TPC), total 

flavonoid and antioxidant 

activity in the range of 2.63 to 

4.59g gallic acid equivalent 

(GAE)/100g, 5.35 to 7.60g 

quercetin equivalent (QE) 

/100g and 178.89 to 251.41mg 

ascorbic acid equivalent 

(AAE)/100g, respectively. 

Ethanol has been found to be 

most effective solvent followed 

by methanol and acetone. 

Storage of roasted makhana 

(Euryale ferox) seeds 

Microbial method for PHB film 

production 

Process has been optimized 

for carotenoids extraction 

from black gram husk using 

the Box–Behnken design of 

RSM. The total carotenoid 

content of the husk extracts 

has been observed in the 

range of 2939 – 3941 μg/100g. 

The optimum conditions for 

maximum extraction of total 

carotenoids from black gram 

husk are 27.28 ml/g at 30°C 

extraction temperature and 6 h 

time. 

Characterization of mango 

seed kernel (MSK) starch 

revealed that insect infestation 

was more on 11 mm size 

seeds, followed by 9 mm and 7 

mm, respectively. It has been 

found that 40±1.24% damage 

is caused during 15 days of 

storage. R. dominica female 

lays 200-500 eggs and 

completes its life cycle in 35-

50 days.

Pre-treatment process has 

been optimized for maximum 

recovery of fermentable 

sugars from mango by 

products. Considering the 

cost economics, 1% of both 

acids (H SO , and HCl) is 2 4

recommended to be used for 

the recovery of fermentable 

sugar  f rom mango by-  

p roduc ts .  Fur ther  PHB 

producing bacteria have been 

isolated and screened from 

the soil samples.  

Mango seed kernel (MSK) 

Carotenoids from black gram 

husk

Strategies for promoting post-

harvest technologies based on 

entrepreneurial behaviour and 

constraints faced by processors 

and farmers interested in 

processing 

Aluminium laminated HDPE 

pillow pouches and HDPE trays 

have been found acceptable for 

storing dry fish, which maintains 

cooking quality up to 8 months 

of storage based on sensory 

evaluation (9-point Hedonic 

scale). 

The study provided insight into 

the major constraints faced by 

processors  and fa rmers  

interested in processing. The 

results have shown that 

financial constraints (Mean 

Rank 204.850) and lack of 

i n f o r m a t i o n  r e l a t e d  t o  

processing technologies (Mean 

rank 12.85) are reported for 

processors and farmers,  

respectively. Strategies for 

p r o m o t i o n  p o s t - h a r v e s t  

technology include custom 

starch has been characterised 

for its purity, amylose content, 

swelling power, and water 

solubility index. Scanning 

electron micrographs have 

revealed that the MSK starch 

granules are round to oblong in 

shape with particle size of 8-

18.5 µm in length and of 5.4 -

10.6 µm in width. X-ray 

d i f f r ac t ion  revea led  the  

diffraction peaks at (2θ) of 15°, 

23° and an unresolved doublet 

peak at 17 and 18° showing A-

type starch. 

Packaging materials for dried 

fish under storage
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Isolation, identification and 

characterization of microflora 

from Hawaijar 

p r o c e s s i n g  c e n t r e s ,  

d e v e l o p m e n t  o f  s m a l l  

multifunction / multipurpose 

processing machineries, 

capacity building of extension 

functionaries in processing 

sector etc.

Products Developed

Cereal-gluten free instant 

ribbon pasta with semi-

popped makhana

The macro-morphology of 

i so la ted  co lon ies  f rom 

Hawaijar prepared in steel 

container & glass jar and 

banana leaf have been 

studied. Isolated colonies are 

of rod-shaped and purple-

colored, belong to the family of 

gram-positive bacteria and are 

similar to the colonies of 

Bacillus subtilis standard 

culture (MTCC 2756).

Roasted Sangri Seeds 

A healthy alternative snack 

item has been developed 

using sangri seeds. Dried 

sangri seeds, are soaked at 

80°C to get the desired 

moisture content of 10, 20, 30, 

40 and 50 (% wb). Soaked 

seeds  hav ing  d i f f e ren t  

moisture contents (10-50%) 

have been roasted by three 

different ways viz., microwave 

roasting, salt roasting and dry 

roasting. Salt roasting method 

with initial seed moisture 

content of 10% resulted in the 

roasted seeds with good 

sensory quality.

Cereal-gluten free instant 

ribbon pasta (CGFI pasta) 

based on semi-popped 

makhana flour (SPM), water 

chestnut flour (WCN) and 

potato powder (PP) and carrot 

juice has been developed. 

Optimum concentrations for 

SPM flour, WCN flour and PP 

are found to be 47.81, 23.50 

and 28.69%, respectively. 

CGFI pasta with the optimized 

and validated formulation has 

shown total protein, total fat, 

iron, and calcium content of 

1 0 . 2 3 % ,  0 . 5 1 % ,  1 0 . 6 2  

mg/100g and 39.21 mg/100g 

respectively, with overall 

sensory acceptability of 7.39. 

Optimized CGFI pasta is rich 

in total phenolic, flavonoids 

c o n t e n t  a n d  p o s s e s s  

antioxidant activity in terms of 

DPPH inhibition and FRAP 

assay. 

Fruit bar manufacturing using 

refractance window drying

Fruit bars from three different 

fruit pulps (guava, jamun and 

m a n g o ) ,  h a v e  b e e n  

developed using a continuous 

type Refractance window 

dryer developed by ICAR-

CIPHET, Abohar. The fruit pulp 

is spread on the Mylar sheet 

and the float moves from one 

end of the dryer to the other 

end. Fruit pulp is dried from 

80% (wb) using the dryer to 

achieve intermediate moisture 

content (20-25% wb) in about 

3h. Final thickness of dried 

guava pulp (bar) is 1.78 mm 

and complete drying is 

achieved in 140 min. Similarly, 

for jamun and mango pulps, 

M i c r o w a v e  a s s i s t e d  

disinfestation of rice and wheat 

Storage losses of wheat and 

paddy stored in CAP system

Standardization of operating 

p r o c e d u r e s  ( S O P )  f o r  

procurement of major pulses, 

storage and uniform milling 

outturn

ICAR-CIPHET along with other  

centres conducted a study on 

SOP's for the procurement, 

storage, milling and uniform 

milling outturn of major pulses 

under DoCA funded Project. 

SOP's for procurement of major 

pulses (chick pea, pigeon pea, 

black gram, green gram and 

l e n t i l )  h a v e  a l s o  b e e n  

recommended.  

A national level reference study 

has been performed and 

recommendations have been 

made to FCI for storage losses 

for wheat and paddy, stored in 

CAP system. The outputs of the 

study are of national level 

importance for the record on 

extent of storage losses in 

paddy and wheat stored under 

CAP.

M i c r o w a v e  a s s i s t e d  

Collaborative / 

Externally Funded 

Projects  

the drying time varied from 120 

to 220 min and pulp thickness 

after drying varied from 1.44 to 

1.98 mm. Refractive window 

based drying process takes 

less drying time and the overall 

product quality in terms of color, 

flavor, and nutritional profile is 

maintained.  
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Hermetic bags for storage of 

s e l e c t e d  a g r i c u l t u r e  

commodities

Commodities like paddy, rice, 

wheat, tur, turmeric and black 

pepper have been evaluated 

under hermetic storage 

conditions. Commodities 

were stored under two 

different conditions viz., 

infested (artificially infested) 

Light trap development

disinfestation methods for rice 

and wheat against major 

stored rice insects (flat grain 

beetles, rice weevils, flour 

beetles and khapra beetle) 

and wheat insects (lesser 

grain borer and flour beetles) 

have been standardized. A 

continuous microwave grain 

disinfestation system of 130-

150 kg/h capacity has also 

been established at IMRC, 

Navi Mumbai. 

Light traps for managing grain 

moth (Sitotroga cerealella, 

spp.) during storage exploits 

photo tactic behaviour of the 

insects. For this purpose, two 

di f ferent test  chambers 

comprising of acrylic and PVC 

have been developed. Five 

different colours have been 

used i.e., blue, yellow, green, 

red, white along with the UV 

light as standard check. The 

results showed that 73.34% 

Sitotroga were attracted 

towards blue light (470±10 

nm) followed by green (520±5 

nm, 43.34%) and red (625±10 

nm, 23.34%) as against 76.20 

% towards UV (254±10 nm) 

i.e. standard check.

A novel process based on 

m i c r o b i a l  p r e c i p i t a t i o n  

process to produce protein 

isolates/concentrates from 

oilseed cakes/meals (example 

soy meal, groundnut cake) 

without addition of strong or 

d i lu ted  ac id  has  been 

developed. The developed 

process is unique as it is 

added acid free and also 

provides about 5% higher 

yield of protein as compared 

to the existing chemical 

process. The protein isolates 

samples have been tested for 

biochemical and toxicity 

parameters using rat models. 

Performance of X-ray based 

fruit fly scanning machine has 

been evaluated for gherkins 

(CONRAD-G) and found 

satisfactory. The detection 

accuracy has been tested for 

bad fruits is 95% (100% for 

fruits with defect ≥ 3mm and 

~94% for fruits with defect 

<3mm). Fruits with defect size 

larger than 3 mm can be 

successfully removed. The 

m a c h i n e ' s  s e g r e g a t i o n  

efficiency is 85%.

and un-infested in Save Grain 

bags. Based on the completed 

storage study in paddy and 

rice, Save Grain Bags are 

found to be effective for 

storage of grains with no 

significant changes in the 

grain quality.

Fruit fly scanning machine 

Soy and groundnut protein 

Isolates 

Developments made by AICRP 

on Plastic Engineering in 

Agr icul ture Structures & 

Environment Management 

(PEASEM) includes various 

s t a n d a r d i z a t i o n  o f  t h e  

supplemental lighting system 

for growing lettuce in soilless 

m e d i a  u n d e r  p r o t e c t e d  

cultivation, water lifting device 

for river bed cultivation in hilly 

region, development of user-

friendly biofloc fish rearing 

facility, for vertical aquaponics 

f i sh  and  p lan t  b iomass  

production, low- cost solar 

radiation shield system to 

facilitate the automation of 

agricultural facilities, portable 

and detachable animal shelters 

for raising livestock at high 

altitude pasture, transportation 

system for fish seed, design of 

suitable cost-effective animal 

shelter using plastics for 

temperate Himalayan region, 

soil-less cultivation of high value 

vegetables for enhancing water-

nutrient productivity using 

different paddy straw based 

substrates, modelling of water 

and nutrient dynamics under 

mulch and drip irrigated high 

value crops, assessment of 

gravity-fed drip irr igation 

sys tem fo r  m id -h i l l s  o f  

Meghalaya, application of 

magnetized water to gherkins 

(Cucumis angora L.) under 

protected cult ivation and 

impact of different colour low 

tunnel shade nets on growth 

Machineries/ Processes/ 

Products Developed by 

AICRP-PEASEM
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Other Professional  

Achievements 

and yield of chrysanthemum 

(Chrysanthemum indicum L.) 

etc.

The AICRP on Post-Harvest 

Engineering and Technology 

(PHET) has developed various 

machines, products and 

process protocols which 

includes tender coconut 

cutting machine, cocoa bean 

sheller cum winnower, UV-

assisted treatment device for 

post-harvest decay control in 

N a g p u r  m a n d a r i n s ,  

development of sensing 

system for detection and 

quantification of selected 

heavy metals in food matrix, 

rapid detection of adulteration 

in desiccated coconut powder 

using VIS-NIR spectroscopy 

and chemometric approach, 

e d i b l e  f r u i t  c o a t i n g  

i m p r e g n a t e d  w i t h  

antimicrobial essential oils 

and myco-nanoparticles for 

post-harvest decay control in 

Nagpur mandarins, process 

technology for making shoe 

polish from karanj seed oil, 

botanical formulation derived 

from oilseed processing.

Machineries/ 

Processes/Products 

Developed by AICRP-

PHET

Our scientists are conferred 

wi th many awards and 

honours (including oral/poster 

presenta t ion  award)  in  

r e c o g n i t i o n  o f  t h e i r  

contributions in research and 

The Post-Harvest Machinery 

and Equipment Testing Centre 

( P H M E T C )  t e s t e d  3 3  

machines from different parts 

of the country, earning a total 

revenue of Rs. 31.44 lakh.

During the reported period, 

Various Entrepreneurship 

Development Programmes, 

H u m a n  R e s o u r c e  

Development programmes, 

Farmer's Training, Students's 

development in post-harvest 

sector. Our scientists are 

m e m b e r s  o f  v a r i o u s  

committees and scientific 

panels. One of the farmer has 

received innovative farmer's 

award from ICAR-NAARM, 

Hyderabad. 

Eight technologies were 

licensed during 2021 which 

inc lude Por tab le  smar t  

ultraviolet-C disinfection 

system (UViC), Ozone based 

fruits and vegetable washer-

cum-purifier (Ozo-C), process 

for preparation of fat free 

flavoured makhana, ready to 

constitute makhana kheer 

mix, microbial method for 

p r o d u c t i o n  o f  p r o t e i n  

isolate/concentrate from 

oilseed cakes/meals, live fish 

carrier system and method of 

transporting live fish therein, 

process for preparation of 

nutritious multigrain chapatti 

flour and groundnut based 

flavoured beverage, curd and 

paneer. The technology 

licensing generated a revenue 

of Rs. 7 lakh during the year. 

Five patents were granted 

during the reported period.

Trainings etc. were organized 

under different schemes. More 

than 200 students & 1500 

budding entrepreneurs from 

different places were trained 

and successfully completed the 

programme. Total of 1097 

participants were trained for 

post-harvest management of 

agricultural and livestock 

p r o d u c e  t h r o u g h  

entrepreneurship development 

programs (EDP), farmers' 

t r a i n i n g s ,  s e n s i t i z a t i o n  

programmes and special 

programmes for training under 

SCSP. A total of 178 students 

were trained during this period 

in the area of post-harvest 

engineering and management. 

Under  Azaad i  Ka  Amr i t  

Mahotsav, ICAR-CIPHET has 

o rgan ised  a  number  o f  

programmes; e.g. webinar 

series, orientation programme, 

EDPs etc.  ICAR-CIPHET, 

Ludhiana has organised 

Industry Interface Fair on Agro 

processing – 2021 (CIPHET-IIFA 

2021) to commemorate its 

foundation day. 

More than 39 research papers 

were published in high quality 

national and international peer 

reviewed journals. The other 

major publications of the 

institute include Compendiums, 

B o o k ,  B o o k  c h a p t e r s ,  

Popular/Technical Articles, 

Technical Bulletins, Annual 

Reports, Newsletters, and 

Leaflets.
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Achieving near zero post-harvest losses 

and high level of processing of 

agricultural commodities through 

excellence in research.

 Evolving efficient post-harvest engineering and 

technological interventions to enhance farmers income by 

transforming farmers and rural youth into entrepreneurs, 

providing products with quality and safety assurance to 

consumers, addressing environmental protection issues as 

well as acting as referral point for policy inputs, defining 

standards and networking with sister organizations to 

harness synergies for solving problems in post-harvest 

sector

 Higher profitability of agricultural production systems 

ensuring better income to farmers and increased 

employment opportunities in rural sector through efficient 

post-harvest engineering and technological interventions 

for loss reduction and value addition to agricultural produce 

and by-products resulting in high quality and safe food and 

feed at competitive prices for domestic and export markets

Vision
Mission
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Research for solving problems and 

identifying technologies related to post-

harvest loss assessment and prevention, 

processing, value addition and storage 

of agricultural, horticultural, livestock and 

aquaculture produce targeted to achieve 

food safety and quality assurance

Human resource and entrepreneurship 

development in post-harvest engineering 

and technology

Mandates
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Organogram

Institute Research 

Council 

Institute Joint

Staff Council

Research Advisory

Committee

Institute Management

Committee

Agricultural Structures

& Environmental Control

Automation &

Sensor Technology

Administration Finance

Supporting Units

1. PME Cell 2. AKMU 3. ITMU 4. Library 5. HRD Cell 6. Workshop 

7. Food Testing Lab 8. PHMETC 9. ABI  10. ASRB Online Examination Centre 

11. Guest House

AICRP on PHET

(31 centres)

CRP on SA 

(4 centres)

AICRP on PEASEM

(14 centres)

Krishi Vigyan 

Kendra

Horticultural 

Crop Processing

Transfer of 

Technology

Food Grains & 

Oilseeds Processing

Research Divisions Schemes
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4.  Horticultural Crop Processing 

The Institute has developed nearly 120 

technologies including several equipment for 

food processing, structures for safe handling 

and shelf-life enhancement of farm produce, 

process protocols for value added products, 

novel products and technologies for farmers 

and processors. Out of theses developed 

technologies, 73 have been licensed/ 

commercialized to about 155 entrepreneurs / 

end users. The technologies developed by 

ICAR-CIPHET helped the farming community in 

reducing post-harvest losses, value addition to 

the farm produce, development of functional 

foods and safety related to food through 

interventions in the arena of protected 

cultivation, threshing, milling, processing, with 

improved storage, preservation, quality 

evaluation using non-destructive, enhancement 

of shelf life for crops and livestock produce and 

by-product utilization. These technologies have 

helped the relevant stakeholders in augmenting 

the income and generating employment in rural 

areas. ICAR-CIPHET has so far filed 69 patents 

out of which 17 have been granted. The institute 

also has food testing laboratory, agri-business 

incubation centre, and post-harvest machinery 

and equipment testing centre.

5.  Transfer of Technology    

1. A g r ic u l t u r a l  S t r uc t u r e s  a nd  

Environmental Control 

 The Institute has five divisions: 

2.  Automation and Sensor Technology

3.  Food Grains and Oilseeds Processing 

Overview

ICAR-Central Institute of Post-Harvest 

Engineering and Technology (ICAR-

CIPHET) was established on 03 October 

1989, at Ludhiana, Punjab. It is a nodal 

institute that undertakes lead research in the 

area of the post-harvest engineering and 

technologies, value-addition appropriate to 

agricultural production catchments and 

agro-processing industries. Another 

campus of the Institute was established on 

19 March 1993 at Abohar, Punjab, to 

primarily undertake the research and 

development activities for processing and 

value addition of fruits, vegetables and 

horticultural crops. ICAR-CIPHET is also 

headquarter of two All India Coordinated 

Research Projects (AICRPs) viz. AICRP on 

Post-Harvest Engineering and Technology 

(PHET) with 31 Centres and AICRP on 

Plastic Engineering in Agriculture Structures 

& Environment Management (PEASEM) 

with 14 Centres across the country.

ICAR-CIPHET is the only institute in India 

which works entirely for applied post-

harvest technology and value addition of all 

commodities for farmers, orchardists, rural 

youth and entrepreneurs. It also generates 

basic knowledge by taking various basic 

and strategic research projects in the 

mandated areas.
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AICRP on PEASEM became operational in the 

year 1988 by the name of AICRP on Application of 

Plastics in Agriculture (APA). The project is 

operative at 14 centers including six ICAR 

Institutes, seven SAUs and one CAU. The project 

has contributed in the development and 

modification of plasticulture technology in the 

area of water harvesting and management, 

surface cover cultivation, irrigation systems, 

mulching with plastic, use of plastics in farm 

tools, machinery, post-harvest handling, 

packaging processes, animal shelters and 

aquaculture technology. The project has very 

good impact on farmers field particularly due to 

enhanced income per unit area of land and 

substantial saving of inputs like water, fertilizer 

and manpower.

All India Co-ordinated Research 

Projects (AICRP) on Plastic 

Engineering in Agriculture 

Structures & Environment 

Management (PEASEM)

(iv)  Prototype development and process refinement 

with a view to develop complete packages for post-

harvest utilization of crops / commodities and their 

by-products

(iii)  Value added products from agricultural crops / 

commodities 

All India Co-ordinated Research 

Projects (AICRP) on Post-Harvest 

Engineering and Technology (PHET)

(i)  Adoption/development of equipment/technologies 

for reduction in post-harvest losses during critical 

post-harvest stages/operations 

AICRP on PHET was launched by the Indian Council of 

Agricultural Research in September 1972. The Project is 

currently operating at 31 centres covering almost all the 

states and agro-climatic zones of the country. The aim is 

to develop location and crop specific post-harvest 

technologies and equipment to minimize quantitative 

and qualitative post-harvest losses and to produce value 

added products from agricultural crops including 

livestock and their by-products.  The major activities are: 

(ii)  Development of need based agro-processing 

centres (APCs) in different production catchments 

for income augmentation and employment 

generation

(v)  Multilocation trials and demonstrations of the post-

harvest technologies
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Krishi Vigyan Kendra, an 

innovative science–based 

Institution, was established to 

accelerate the agricultural 

production and post-harvest 

management and also to 

improve the socioeconomic 

conditions of the farming 

community of Fazilka district. 

This KVK was reestablished at 

ICAR-Central Institute of Post-

Harvest Engineering and 

Technology, Abohar (Fazilka) 

on 20 October 2016. Aim of 

KVK is to accelerate the post-

harvest  management of  

agricultural produce and allied 

activities for improving the 

economic status of the rural 

community. The concept of 

vocational training programme 

in agriculture through KVK 

grew substantially due to 

greater demand for improved/ 

agriculture technology by the 

farmers. The farmers not only 

require the knowledge and 

better understanding of  

technologies, but also need 

skills development works in 

various agricultural adoptions 

on their on/off farms. The 

effectiveness of the KVK has 

been further enhanced by 

adding the activities related to 

on-farm testing and front line 

demons t ra t ion  on  ma jo r  

agricultural technologies in 

order to make the training of 

farmers' location specific, need 

based and resource orientated. 

It runs the need based skill 

development oriented training 

programme to create job 

opportunities related to rural 

community. It also acts as a 

facilitator to coordinate the 

extension activities of different 

departments for the benefit of 

the farmers. The KVK also helps 

in disseminating post-harvest 

based production technologies 

in neighboring KVKs. 

Krishi Vigyan Kendra (KVK)
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The well-equipped Food 

Testing Laboratory funded by 

Ministry of Food Processing 

Industries (MoFPI), New Delhi 

has been established. The 

laboratory houses basic and 

some of the semi-advanced 

equipment for food analysis 

and evaluating the safety 

aspects of food products. 

Testing protocols for certain 

parameters like water quality 

testing, fat, protein and fibre 

analysis, mineral content etc. 

have been validated. This 

facility has enabled the 

institute to answer the need 

based test requirement of 

processers, entrepreneurs, 

small and medium enterprises 

and industry at reasonable 

testing charges.

F o o d  T e s t i n g  

Laboratory (FTL)

Units
P o s t - H a r v e s t  

M a c h i n e  a n d  

Equipment Testing 

Centre (PHMETC)

Post-Harvest Machine and 

Equipment Testing Centre 

(PHMETC), ICAR-CIPHET, 

Ludhiana is approved by 

Mechanization & Technology 

Division, Department of 

Agriculture & Cooperation, 

Ministry of Agriculture and 

Farmers' Welfare, Govt. of 

India, New Delhi.  The institute 

is authorized for testing of all 

t y p e s  o f  p o s t - h a r v e s t  

equipment and machinery to 

ensure supply of quality post-

h a r v e s t  e q u i p m e n t  &  

machinery by processing 

equipment & machinery 

manufactures to the end 

u s e r s .  P u r p o s e  o f  

establishment of PHMETC is 

to provide a platform for 

m a n u f a c t u r e r s  a n d  

entrepreneurs involved in PHT 

machine and equipments. 

Agri-Business incubation 

centres of ICAR provide 

support to the farmers and 

entrepreneurs & young 

u n e m p l o y e d  y o u t h  b y  

generating new technologies 

& machineries; creating path 

to access latest agricultural 

technologies, by providing 

suitable need based services.  

Through this Centre, the 

Insti tute has conducted 

n u m b e r  o f  t r a i n i n g s ,  

awareness /sensit ization 

programs to more than 300 

participants and also acts as 

incubation centre for the 

startups.

A g r i  B u s i ne s s  

Incubation (ABI) 

Centre

This laboratory is catering to 

the food testing and quality 

analysis requirements of 

different stake holders, 

entrepreneurs in getting 

their samples tested. 

PHMETC is a unique facility 

in the country, which is 

available at ICAR-CIPHET 

for testing of various post-

harvest technology related 

equipments  & machinery.
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ABI Centre of fers i ts  

services to all farmers, 

entrepreneurs and youth 

along with small and 

medium scale industries to 

get  benef i t  f rom our  

technologies.
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Prioritization, 

Monitoring and 

Evaluation (PME) 

Cell

PME Cell helps in setting a 

unified priority and monitoring 

of externally funded and in 

house projects. PME cell of the 

institute conducts Institute 

Research Council meeting and 

maintains the record of research 

projects. It also acts as link 

between the council and the 

ins t i t u te  sc ien t i s t s .  The  

d a t a b a s e  o f  p a r l i a m e n t  

questions and their answers, 

action taken reports and issues 

related to scientific activities of 

the institute are dealt by PME 

cell. The research information 

re la ted  to  ongo ing  and  

completed research projects is 

uploaded through Project 

Information and Management 

System (PIMS) software for 

digital management of research 

projects.

Institute Technology 

Management Unit 

(ITMU)

ITMU is responsible for IP 

protection, management and 

transfer/ commercialization of 

the ICAR-CIPHET technologies. 

The role of ITMU is to guide, 

encourage and accelerate the 

efforts towards development of 

technologies in the field of post-

harvest management and to 

help in facilitation of novel ideas, 

inventions and technologies 

developed by the Institute into 

commercial ventures to serve 

the society. A total of 69 patent 

applications have been filed 

through ITMU so far, out of 

which 17 patents have been 

granted. Regular & sturdy 

e f for ts  o f  ITMU lead to  

commerc ia l i za t ion  o f  73  

technologies developed by 

ICAR-CIPHET.

Agricultural 

Knowledge 

Management Unit 

(AKMU)

AKMU of the institute helps in 

p r o v i d i n g  a  n e c e s s a r y  

assistance in analysis of data, 

electronic communication and 

IT related management & 

solutions. The AKMU owns a 

number of analysis and design 

software such as corel draw 

graphic suite software, adobe 

photoshop CS6 software, 

adobe premier pro software 

(Creative Cloud Full Suite), 

MATLAB software, Design 

Expert, Google Hindi Input, 

Google Input Tools. Institute's 

website www.ciphet.in is being 

maintained by AKMU and the 

website is enabled for internet 

payment gateway.
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Both Ludhiana and Abohar campus have 

guest house facilities for providing the 

accommodation to ICAR/ SAUs/ Government 

employees and farmers. An international 

training centre with 08 AC-rooms and dining hall 

with kitchen is also available at Ludhiana 

campus.

Guest House 

ICAR-CIPHET, Ludhiana and Abohar 

campuses have separate workshop facility 

which is used to manage fabrication and 

modification of post-harvest machineries, 

designed under different research projects. 

The workshops also extend service support to 

repair and maintenance of institute facilities/ 

work etc. from time to time. Workshops have 

machines/ equipment such as lathe machines, 

drilling machines, gas welding set, arc welding 

set, sheet bending machine etc. to deliver their 

services.

Workshop 
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The library plays an important role and act as a centre for knowledge 

and information related to the Institute's mandate. It has a good 

collection of books and journals in the area of post-harvest 

engineering, food processing, engineering, microbiology, 

biochemistry, biotechnology etc. During the reported year, the 

total number of books and standards in the library are 5265. The 

library as a member of consortium for e-Resources in Agriculture 

(CeRA) is getting access to online full text journals and e-books. In 

addition of these, a number of national and international serial, 

publications, annual reports, newsletters and research bulletins have 

been received on gratis and are available to the readers. 

Library

Agro-processing centre (APC) is designed to process 

the agricultural produce in production catchment with 

a view to enhance employment and income 

opportunities in rural areas. At ICAR-CIPHET, 

modest agro-processing centre has been 

established for processing of bengal gram, green 

gram, pigeon pea, maize, black pepper, turmeric, 

coriander etc. The processed products are being 

regularly sold to customers in and around ICAR-

CIPHET. Besides, the APC facilities are also used to 

impart training to potential small rural entrepreneurs.

Agro

Processing

Centre
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(As on December 31, 2021)

Unified Budget of ICAR-CIPHET

ICAR-CIPHET   

AICRP-PHET   

AICRP-PEASEM 

CRP-SA 

Revenue Generation  

(Amounts in Lakh)

Staff Position

Category  Sanctioned  Filled  Total Filled  Vacant  
  Ludhiana  Abohar    
Director (R.M.P)  01  01  01  00  
Scientific  77  33  02  35  42  
Administrative

 
42

 
17

 
02

 
19

 
23

 
Technical

 
29

 
19

 
07

 
26

 
03

 
Supporting

 
03

 
01

 
01

 
02

 
01

 
Total 152 71 12 83 69

 

Approved 
allocation  

Plan RE (2021-22)  

Total remittance 
plan (2021-22)  

Total 
expenditure  

% Utilization with 
respect to allocation 

under Plan RE 2021-22  

% Utilization with 
respect to 
remittance  

2148.00  1692.38  1302.33  60.63  76.95  

 

Approved allocation  
Plan RE (2021-22)  

Total remittance 
Plan (2021-22)  

Total 
expenditure  

% Utilization with 
respect to allocation 

under Plan RE 2021-22  

% Utilization with 
respect to remittance  

2378.91  1912.41  1889.24  79.42  98.79  

 

Approved allocation  
Plan RE (2021-22)  

Total remittance 
Plan (2021-22)  

Total 
expenditure  

% Utilization with 
respect to allocation 

under Plan RE 2021-22  

% Utilization with 
respect to 
remittance  

422.70  330.28  327.39  77.45  99.12  

 

Approved allocation  
Plan RE (2021-22)  

Total remittance 
Plan (2021-22)  

Total 
expenditure  

% Utilization with 
respect to allocation 

under Plan RE 2021-22  

%  Utilization with 
respect to 
remittance  

130.00  92.42  64.53  49.64  69.82  

 

Financial year  Target for the financial year 2021 -2022  Revenue generated  
2021-2022  46.00  23.83  

 Note: The Financial Year is from April to March (2021-2022)
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Research Highlights

1.1. Machines / Equipment Developed 

1.1.1. The automatic 

sor t ing  /  g r ading  

system for tomato / 

pomegranate

In our country, great losses 
incur during handling and 
processing of fruits and 
vegetables. Due to the 
increasing demand of fruits 
and vegetables of high quality 
with good appearance, there 
is a need for the development 
of accurate, fast and focused 
quality grading/sorting system 
for the pomegranate and 

tomato. These operations are 
very laborious and there is no 
objectivity while sorting / 
grading by manual methods. 
The automatic vision-based 
sorting/grading system has 
been developed comprising of 
conveyor, diversion system, 
vision and sorting system with 
a capacity to sort 45-50 
fruits/objects per minute. Cup 
type chain conveyor has been 
developed to carry fruits 
(tomato and pomegranate) in 
singulation beneath the 

imaging chamber (Fig. 1A). The 
dimensions of conveyor, cup 
and pitch of chain have been 
kept in such a way that single 
fruit will be carried forward and 
should not drop down in 
between. Cups are hinged on 
the conveyor at one end and 
free at the other end for the ease 
of dropping the fruits/object. 
The machine has a provision for 
six grades with pneumatic 
based diversion system which 
are controlled through a 
developed program.

Fig. 1. Automatic sorting/grading machine 
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1.1.2. Machine vision 

technology based device 

for automatic detection 

and identification of 

insects in stored grains

In India manual sieving and 
counting are predominantly 
used in storage godowns. But 
manual insect detection and 
identification needs skilled & 
trained manpower, since these 
commodities and their target 
insects are heterogeneous in 
nature. Moreover, manual 
handling employment may give 
inconsistent and variable 
results also. Further, huge 
quantity of grain makes the 
q u a l i t y  i n s p e c t i o n  a n d  
evaluation process more 
complicated due to scarcity of 
trained personnel. Improper 
de tec t i on  me thods  and  
practices lead to improper 
prediction of the need of 
fumigation, thus causing more 
damage to food grains.  
Development of an effective 
method to detect and identify 
the stored grain insects can 
overcome the problems of 
existing method of detections. 
New method may lead to on 
time fumigation and reduction 
of the food grain wastage. 
Considering this, a program 
has been developed for the 
machine vision-based system 
which could rapidly detect and 
identify the insect infestation of 
stored grains. The program can 
access the android camera and 
capture images to detect and 
count insects by image analysis 
(Fig. 2.). 

Fig.2. Output of the developed system

1.1.3. Continuous feeding system for 

makhana popping machine

Consistent and slow mass flow rates of granular 
materials through a small diameter orifice at the centre 
of the bottom of a hopper is difficult to obtain when 
orifice diameter is less than 5 times of the 
characteristic seed diameter. Rotation of the bottom in 
the horizontal plane with the orifice placed at an off-
centre distance from the centre of the hopper can 
sustain controlled flow rates even at small orifice 
diameters. A simple feeding system was developed in 
this study for discharging roasted makhana seeds of 
different sizes (7.48-12.40 mm diameter) at 10-30 kg/h 
consistent mass flow rates. The feeding system 
consists of a rotating orifice plate at an off-centre 
distance, which is placed inside a pipe connected with 
the bottom of a trapezoidal hopper (Fig.3.). The effects 
of rotational rate, orifice diameter, and off-centre 
distance on the mass flow rates of makhana seeds 
and plastic beads of different sizes were studied. The 
materials did not discharge when the orifice was 
stationary. The mass flow rate increased with the 
increase in rotational rate, orifice diameter, and off-
centre distance. Finite mass flow rates in the range of 
2.25-29.81 kg/h were obtained for different seed sizes 
of roasted makhana seeds with varying orifice 
diameter (15-20 mm), off-centre distance (20-30 mm), 
and rotation rate (0.52-7.86 rad/s). 
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Fig.3.  Feeding system for 
Continuous and uniform 

discharge of makhana seeds 

The mass flow rates >30 kg/h were obtained at orifice 
diameter � 25 mm, however, finite mass flow rate 
ranges were not be obtained for all seed sizes at off-
centre distances � 20 mm. The Beverloo  equation did 
not describe the mass flow rate adequately for the 
developed system. Therefore, Beverloo equation was 
modified using a function similar to the Froude number 
to describe the mass flow rate. This feeding system is a 
cost effective solution, which is simple in construction 
and eliminates the need of manual feeding in makhana 
popping machine. Thus, the efficiency and output of 
the popping machine improved. This feeder can be 
used for other similar processing machines also for 
uniform feeding of various grains. 

Fig.4. Oxygen concentrator for
ozone generation
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1.1.4. Oxygen concentrator for rapid ozone 
generation
Oxygen concentrator has been developed for ozone 
generation which can be further be used in post-
harvest application of agricultural produce. The 
developed system is based on the principle of rapid 
pressure swing adsorption (PSA). It utilizes a 
molecular sieve to adsorb gases onto zeolite minerals 
at high pressure. This type of adsorption system is 
therefore functionally a nitrogen scrubber allowing the 
other atmospheric gases to pass through, leaving 
oxygen as the primary gas remaining. The developed 
oxygen concentrator has a molecular sieve with 
sodium based zeolite, which has lower rate of nitrogen 
scrubbing (8ml/g/min), due to this it is unable produce 
oxygen with higher concentration (>85%). The 
concentrated O  when fed to ozone generator helps in 2

rapid O  generation and also enhanced its capacity. 3

However, nitrogen scrubbing efficiency of the 
developed system can be increased by using lithium 
based molecular sieve or zeolite, which has higher rate 
of nitrogen absorption (>22 ml/g/min) to produce high 
purity oxygen, due to its small bead size. Lithium 
based sieves has rapid adsorption/ desorption rates, 
which is ideal for removing nitrogen from atmospheric 
air and creating streams of high purity oxygen (Fig.4.).
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Table 1.  Comparison of percentage physiological
loss in weight (% PLW)

Outside Inside cart

19.40 3.62
 

33.33 14.52
 

12.66 6.61

 

35.45 17.94

12.08 5.51

40.41 17.23

69.69 21.36

44.72 19.76

32.50 16.10

Vegetables % PLW after 3 days

Bitter

Tomato 

Cucumber 

Bottle gourd (spherical) 

Ridge gourd 

Bottle gourd 

Tar 

Palak 

Okra 

*control: kept outside, inside: kept inside

Fig.5. Visual comparison 
of the produce
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Push cart with capacity of 200 kg has been developed 
for small vendors to prevent the spoilage of fruits and 
vegetables during storage period of 2-5 days. Push cart 
has been evaluated under no-load conditions and 
temperature is recorded at a 30 min interval of time. 
Daily average temperature in the outside environment 
and centre of the cool chamber has been recorded as 

o o34 C and 24 C, respectively. Under full load condition 
freshly harvested tomatoes, cucumbers, ridge gourds, 
bottle gourds, tar, palak, okra and bitter gourds were 
kept in the cart for 3 consecutive days. Cart was kept 
under the sun from 10am to 5pm during the storage 
period. Temperatures, RH and physiological loss in 
weight (% PLW) in the produce are recorded at specific 
interval of time. Daily average temperature recorded as 

ooutside (46 C) and temperature at the centre of the cool 
ochamber of the cart (33 C). Relative humidity outside the 

cart is 32% and inside the cart 62% is recorded. Different 
vegetables viz tomato, cucumber, bottle gourd, ridge 
gourd, spinach and okra have been evaluated under 
control and inside cart (Table 1 & Fig. 5).

1.1.5. Modified push cart for small scale 
vegetable vendors
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1.1.6. Performance evaluation of 
litchi de-stoner hand operated tool & 
pedal operated tool

Performance evaluation of the hand operated 
litchi de-stoner is conducted by taking 500g 
litchi in triplicate. Peeled litchi fruits with stone 
were taken for the performance evaluation of 
hand tools. In the case of hand operated tool, 
intact pulp recovery is 48.63% and pulp remains 
adhered with stone is 22.69% after de-stoning. 
Juice loss is found to be 8.08% where as total 
pulp loss is obtained as 32.53%. Capacity of 
litchi de-stoning hand tool is found as 11.85 
kg/h.

Performance evaluation of the pedal operated 
litchi de-stoner is conducted by taking 500g 
litchi in triplicate. In case of Pedal operated litchi 
destoner, intact pulp recovery is 34.02 % and 
pulp remains adhered with stone is 22.88% after 
the destoning process. During the testing, juice 
loss was 5.08% and total pulp loss obtained was 
38.42%. Capacity of the pedal operated litchi 
destoning machine is 8.86 kg/h. 

1.1.8. Solar operated air-cooling unit 

for onion storage structure 

Low temperature is required for onion storage, 
achieving this is difficult in situation where 
electrical power availability cannot be assured. 
Hence, solar operated air cooling system in 
which the temperature of the air can be reduced 

Performance of the dry-type air cooling unit has 
been evaluated under three different conditions 
with no-load of onions. The air cooling system 
when operated  using a storage chamber 
(Fig.6.) open to atmospheric air, a storage 
chamber covered with an LDPE transparent 
sheet and a 25 micron LDPE sheet showed 
average temperature drop  of 4°C, 2°C and 3°C 
,respectively. Average RH of ambient air is 
observed as 78%, whereas average RH of 
modified air is 72%. Results showed that the air 
cooling unit reduced the temperature and RH of 
ambient air by 2-4°C and 6% respectively.

without increasing its relative humidity has been 
developed. It consists of 25 aluminium pipes. 
Air blower is attached at the one end of the 
pipes (inlet chamber) whereas the outlet 
chamber is attached at the other end of the 
pipes. Water is misted/sprinkled over the pipes 
through a fogging system which reduces the 
temperature of pipes. Air passes through the 
pipes and loses the temperature as well as 
moisture during its movement through pipes. 
As water is re-circulated, its temperature 
reduces due to increase in specific area.

Fig.6. Onion storage structure

1.1.9. Smart solar dryer

A dryer has been developed that works entirely 
by solar energy using both thermal and 
electrical modules. The thermal energy is 
collected through evacuated tube solar thermal 
collector whereas electrical energy is obtained 
through solar photovoltaic panels. Thermal 
storage is provided through paraffin wax (as 
phase change materials, PCM) and electrical 
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1.1.7. Modified live fish carrier 

system 

In order to enhance the carrying capacity and 

journey time of existing E-rickshaw based Live 

Fish Carrier System (100kg capacity & 4-6h 

journey time), minitruck based live fish carrier 

system has been developed. It has the capacity 

to carry 200-300kg live fish for a journey time of 

3-5days. The container is provided with a 

multipurpose chamber and the equipment for 

supporting aquatic lives. Two pumps for water 

showering, one filtration device, high capacity 

air-pump aerators, exhaust fan and water chiller 

are also added. 
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energy is stored at solar battery. A hot air 
blower, powered by solar battery, is provided 
to supply heat when there is less or no 
radiation. The speed control of the exhaust 
fan is made in order to control the 
temperature of the drying chamber. Load 
cells are provided below each tray to indicate 
the weight of dry matter and thus prevent 
overheating. The dryer consists of drying 
chamber with sensors and microcontroller 
arrangement, air heating unit, air handling 
and distribution unit, thermal storage and 
power supply (Fig.7). The factors considered 
for the design of the dryer are moisture 
content to be removed, total solar energy 
received in the region and permissible 
temperature for drying agricultural produce. 

Fig.7 Different components of smart solar dryer
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The drying chamber accommodates six 
perforated trays in such a way that it provides 
thin layer drying in a uniform manner. The 
design factors of the drying chamber include 
its size, number of trays, space between two 
trays and materials for insulation. The drying 
chamber is made of mild steel with glass 
wool insulation to prevent heat loss from the 
chamber. A hole is provided at the bottom 
side for the hot air entrance through the 
evacuated tube collector. 

The designed capacity of the dryer is 10-15 
kg of raw material. The targeted temperature 
to be attained inside the drying chamber is 

okept as 55-65 C. 
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Fig.8B. Internal validation plot of MPLS-
N I R S  d e v e l o p e d  m o d e l   f o r  
quantification of maize flour in besan

Fig.8C. External validation plot of 
MPLS-NIRS developed model  for 
quantification of maize flour in besan

Fig.8A. Spectra plot of the pure besan, 
maize  and adulterated besan with maize 
samples  in 400-2498 nm wavelength range
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1.2. Processes
1.2.1. Near infra-red spectroscopy 

based methods for detection of maize 

flour and pea flour adulteration in 

chick pea flour (besan)

Chick pea flour or besan is important constituent of 
many Indian dishes. Due to the demand and high 
price, besan is often adulterated by the 
unscrupulous traders with less expensive 
materials viz. maize pea flour to achieve higher 
economic gains. Adulteration of besan with maize 
flour reduces protein content and deprives the 
consumers of the expected protein level and the 
quality of the product. The presence of maize flour 
cannot be identified by visual examination, and 
moreover, the existing methods are on the basis of 
identification of starch of maize and besan or 
adulteration can be detected by measuring protein 
content of the flour. Both these methods are 
cumbersome, require expert personnel and are 
destructive in nature. In order to provide rapid and 
non-destructive method for detection of maize 
flour adulteration in besan, near infra red 
spectroscopy (NIRS) model has been developed. 

Adulterated samples of besan (180) have been 
prepared in the laboratory using maize flour in the 
range of 1-90% (w/w). Spectra of pure besan, pure 
maize flour and adulterated samples of besan with 
maize flour have been acquired as the logarithm of 
reciprocal of reflectance (log 1/R) in the Vis-NIR 
wavelength range of 400 to 2,498 nm (Fig.8A). 
Standard normal variate (SNV) and detrending 
(DT) pre-treatment is applied to the raw data using 
WinISI III software for correcting the scattering 
effect. Among the various statistical methods, 
modified partial least squares regression (MPLSR) 
has been applied for development of the NIRS 
prediction model. MPLSR model with RSQ and 1-
VR value of 0.9989 and 0.9963 having SEC and 
SECV value of 1.0918 and 2.0468, respectively has 
been developed and validated (Fig.8 B&C). The 
developed method allows rapid and non-
destructive detection and quantification of maize 
flour adulteration in besan.
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Similarly pure Pea flour and besan and spiked 
samples of besan with pea flour (1-90%, w/w) 
have been prepared in the laboratory. Spectra 
of pure besan, pure pea flour and spiked 
samples of besan with pea flour have been 
acquired as the logarithm of reciprocal of 
reflectance (log 1/R) in the wavelength range of 
400 to 2,500 nm. Principal component 
regression (PCR), partial least square 
regression (PLSR) and modified partial least 
square regression (MPLSR) method have been 
employed and based on various statistical 
parameters MPLSR model has been optimized 
for quantification of pea flour in besan. The 
developed model for quantification of pea flour 
in besan showed coefficient of determination 
(RSQ) of 0.99, standard error of calibration 
(SEC) of 0.827 and  standard error of cross 
validation (SECV) of 1.491. The developed 
method has been cross as well as test validated. 
The statistical results showed that developed 
model can be used to predict adulteration of 
besan with pea flour.

properties (moisture content, water activity (aw) 
and water holding capacity) and its chemical 
properties (crude protein, crude fat, crude 
fiber). Physical and flow properties showed a 
good flowability of DRB during its handling for 
protein extraction. The analysis of chemical 
properties of DRB includes crude protein 
content (15.5%), crude fat content (0.6%), and 
fiber content (15%). Effects of independent 
variables like extraction temperature (40-60˚C), 
extraction duration (30-60 min), and extraction 
pH (9-11) on the responses viz. extraction 
efficiency (%), purity (% protein) and yield 
(g/100 g) were studied. The methodology 
includes alkaline extraction followed by acid 
precipitation at isoelectric point.The predicted 
values obtained for responses are extraction 
efficiency (54.2%), and yield of (7.35 g/100g) 
with purity of (79%)and the results have been 
validated.The process flow chart for protein 
extraction from De-oiled Rice Bran is given in 
fig.9.

1.2.2. Protein extraction from de-

oiled rice bran

De-oiled rice bran (DRB) is generated as a 
leftover in the process of oil extraction from rice 
bran. Currently, it is commonly used for animal 
feeding owing to its handling and processing 
difficulties. The DRB contains approximately 15 
to 17% proteins, which possess excellent 
nutritional, nutraceutical, and functional 
properties. Considering the qualities of this 
protein, a process has been optimized for 
extraction of protein present in deoiled rice 
bran. For this purpose, the leftover de-oiled rice 
bran (DRB) has been collected from a rice bran 
oil refinery. It has been characterized in terms of 
its physical and flow properties (bulk density, 
tapped density, compressibility index, hausner 
ratio, particle size analysis), hydration 

Fig.9. Process flow chart for protein 
extraction from de-oiled rice Bran
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De-oiled rice bran

Mixing with water (1:10)

Adjusted alkaline pH

Extraction

Centrifugation & supernatant collection

Precipitation at pH-4.5

Neutralization

Drying

RESEARCH HIGHLIGHTS



Fig.10. Immature dropped kinnow fruit

Fig.11 A&B Effect of extraction method 
on antioxidant activity of immature 

dropped kinnow fruits extract
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Citrus fruit is one of the most popular fruit, contain 
plethora of bioactive compounds that can protect human 
beings from various diseases. The agro-ecological 
conditions of Punjab are best suited for the production of 
kinnow, particularly in Fazilka and Hoshiarpur district. 
Generally, very small fraction of flowers turns to the 
marketable kinnow fruit (Fig.10). Shedding of flowers and 
fruits comes more or less in three distinct waves known 
as post-bloom drop, immature drop and pre-harvest 
drop. It is envisaged that these immature dropped 
kinnow fruit could be rich source of bioactive 
compounds. Therefore, this study has been carried out 
to standardize the process parameters for maximizing 
the extraction of the bioactive compounds viz., total 
phenolic, total flavonoid, total saponin, and alkaloid 
content  and their antioxidant potential using different 
solvents and extraction techniques. Three different 
organic solvents namely, methanol, ethanol and acetone 
have been used at different concentration (up to 90%) in 
aqueous mixtures. The efficiency of orbital shaker is 
compared with ultrasonication technique for extraction of 
bioactive compounds from immature dropped kinnow 
fruit. The total phenolic content (TPC), in the immature 
dropped kinnow fruit extract ranged from 2.63 to 4.59g 
Gallic acid equivalent(GAE)/100g and 2.89 to 5.17g 
GAE/100g, while total flavonoid content has been found 
between 5.35 to 7.60g Quercetin equivalent(QE) /100g 
and 5.93 to 8.40g QE/100g, respectively using orbital 
shaking and ultrasonic assisted  extraction, respectively. 
The antioxidant activity in the extracts ranged from 
154.76 to 224.20mg Ascorbic acid equivalent 
(AAE)/100g and 178.89 to 251.41mg AAE /100g while 
FRAP activity has been found between 3.40 to 5.72g  
Trolox equivalent (TE)/100g and 4.13 to 6.38g TE/100g, 
using orbital shaking and ultrasonic assisted  extraction, 
respectively. Ethanol has been found to be most effective 
solvent followed by methanol and acetone along with 
ultrasonic assisted extraction, resulting in maximum 
extraction of total phenolic compounds, total flavonoids 
and antioxidant activity in the extract of immature 
dropped kinnow fruit. Based on results, ultrasonic 
assisted extraction with use of ethanol as a solvent can 
be considered for the extraction of bioactive compounds 
from immature kinnow fruit (Fig.11 A&B).

1.2.3. Bioactive compounds from immature dropped kinnow fruit
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Entry holes

Internal makhana feeding

Lesser grain borer (adult )

Morphometry of adult 
Rhyzopertha

Morphometry of Grub Entry bore hole size Feeding path

Fig.12. Various stages of Rhyzopertha dominica on makhana

40

Black gram (Vigna mungo) is one of the important pulse crops in India which is used for 
preparation of variety of food products after dehulling. During milling of black gram into dhal 
about 25% is left as a by-product comprising of husk(9%) and chuni(16%) and is presently used 
as cattle feed. However, the utilization of black gram husk (Fig.13.) can be diversified as a 
potential source of bioactive compounds, such as carotenoids. The carotenoids extraction 
from black gram husk has been optimized by using the Box–Behnken design using response 

1.2.5. Carotenoids from black gram husk

1.2.4. Storage of roasted makhana (Euryale 

ferox) seeds 

Euryale ferox is an important aquatic crop belonging to the 
family Nympheaceae. It is commonly known as makhana, 
gorgon nut or fox nut, and grown in stagnant perennial water 
bodies like ponds, land depressions, oxbow lakes, swamps 
and ditches. Makhana seeds are also known as black 
diamond. It is a cash crop (dry fruits) and marketed in the form 
of popped makhana. The seeds generally stored either in 
roasted or popped form. However, during makhana seed 
storage it has been observed that the insects are causing 
losses and affectes popping of roasted seeds. Thus, the 
present study has been undertaken using the natural infested 
roasted makhana seeds with lesser grain borer, Rhyzopertha 

dominica (Coleoptera: Bostrichidae) to know its type of 
damage, preference and biology of the insect for makhana. 
The results showed that, both grub and adult stages are able 
to cause damage by boring the seeds. For preference study 
three standard size grades of makhana seeds were selected 
i.e., 7 mm, 9 mm and 11 mm and observed the number of 
insects per seed to know its preference. It is found that insects 
preferred 11 mm size seeds, followed by 9 mm and 7 mm, 
respectively. For damage studies 10 adults were released in 
100g of seeds, 40±1.24% damage has been observed during 
15 days of storage. The study of the insect biology revealed 
that R. dominica female laid 200-500 eggs and completed its 
life cycle in 35-50 days (Fig.12).
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surface methodology (RSM). The solvent to solid ratio (upto 30 
mL/g), extraction temperature (upto 50°C) and extraction time 
(upto 8 h) have been used as independent variables (Fig.14). 
The total carotenoid content of the husk extracts was observed 
in the range of 2939.58–3941.68 µg/100g. The optimum 
conditions for maximizing the total carotenoids extraction of the 
black gram husk are obtained as 27.28 mL/g solvent, at 30°C 
extraction temperature for 6 h. The predicted total carotenoids 
content is 3964 μg/100g and the results have been validated.

 

 

Black gram
 (cv. Mash 114)
 

 

Black gram husk

 

Ground black gram

 

husk

 

Fig.13.  Raw material preparation

Fig.14. Interaction effect of solvent to solid ratio and 
extraction temperature on total carotenoids content

1.2.6. Evaluation of mango peel and 
seed kernel powder for minerals 
prof ile,  microbial safety and 
screening of PHB producing bacteria
Considering seasonal availability of mango 
peel/seed by-products there is a need to store 
them for their wider applications throughout the 
year. Being a perishable commodity due to its 
high moisture content, these are susceptible to 
attack, degradation and spoilage by different 
kinds of general and pathogenic microflora. 
Mango peels and seed kernels are rich sources 
of bioactive compounds and minerals. For 
keeping them for longer periods these have to be 
dried. It is known that the drying process affects 
the bio-act ive compounds,  minerals ,  

fermentable sugar and microbial safety of the 
end product. In the present study effect of 
drying on minerals profile and microbial safety 
of mango peel and seed kernel powder has 
been studied. The mineral analysis has been 
conducted using the inductively coupled 
plasma optical emission spectrometry (ICP-
OES) at citrus estate laboratory, State 
Horticulture Department, Abohar (Punjab) has 
been studied. The result indicated that all the 
by-products contain significant amounts of 
macro and micro nutrients concentrations 
respectively (Table 2&3). Further, drying of peel 
and seed kernels at different drying 
temperatures did not affect their composition 
significantly.
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Table 2. Major Nutrients of mango peel and seed kernel powder prepared by drying at different 
temperature

Sample Drying 
temp. 
(oC)  

Major nutrients  (mg/kg of sample)  

P  K  Ca  Mg  S

MSK 50  1752±31.00a  3438.5±65.50a  726.50±11.30a  1350.00±27.00ab  825.35±8.95b

60  1662.50±77.50b  3256±162.00b  726.15±31.45a  1296.00±56.00b  826.65±32.65b

70  1810.50±34.50a
 3372.5±36.50ab

 708.35±48.15a
 1395.00±15.00a

 888.75±14.15a

80  1747.50±03.50ab
 3423±3.00ab

 681.65±7.65a
 1367.00±5.00a

 870.65±4.45a

MP 50  766.6±4.20a
 5214±66.00a

 1714.5±30.50a
 1145.50±30.50a

 495.25±7.75c

60  1016.5±7.50d
 5539.5±122.50b

 3042.5±79.50d
 1798.50±9.50d

 797.20±1.10a

70  891.7±5.70c
 5947±7.00c

 2087±101.00b
 1356.00±17.00b

 518.85±1.15b

80 858.2±1.80b 6221±90.00d 2280.5±33.50c 1396.50±9.5c 516.45±3.25b

Table 3 .Minor Nutrients of mango peel and seed kernel powder prepared 
by drying at  different temperature

Sample  Drying temp. 
(

oC)  

Minor nutrients(mg/kg of sample)
Fe  Mn  Zn

MSK  50  68.44±0.54b
 10.84±0.28a 6.43±0.11a

60  69.72±9.39b

 10.79±0.43a 7.58±1.88a

70 
 

62.26±2.05b

 
11.15±0.20a 6.60±0.19a

80 
 

80.62±2.58a

 
11.23±0.04a 8.01±0.18a

MP
 

50 
 

110.04±20.06ab

 
25.27±0.79a 6.65±0.88a

60 79.10±5.59c 26.29±0.05b 4.94±0.09a

70 89.52±6.07bc 38.23±0.10c 7.52±2.88a

80 123.85±2.7a 41.35±0.26d 6.35±0.25a

The data revealed that 
microbial load in dried 
material measured in 
terms of  tota l  p la te 

4count(CFU*10 /g), the 
3fungal count (CFU*10 /g), 

s a l m o n e l l a  c o u n t  
2(CFU*10 /g) and E.coli  

2count(CFU*10 /g) was 
within the limit. This 
indicates that mango peel 
and seed kernel powder 
are safe and can be stored 
for six months (Table 4).

Table 4. Microbial load of mango peel and seed kernel powder prepared by drying at  different 
temperature

Mango by-
products 

Microbial load in the  mango peel and seed kernel dry powder  
Drying temp. 

o( C)  
Total plate 

count 

(CFU*104/g) 

Fungal count  

(CFU*103/g)  
Salmonella 

count  

(CFU*102/g)  

E.coli  

count  
2

(CFU*10 /g)  

Mango peel 
powder  

50 1.33±0.33 nd  nd  nd  
60 0.67±0.34 nd  nd  nd  

70 nd nd  nd  nd  

80 nd nd  nd  nd  

Mango seed 
kernel 
powder  

50 0.33±0.34 nd  nd  nd  

60 0.33±0.33 nd  nd  nd  

70 nd nd  nd  nd  

80 nd nd  nd  nd  
 *nd- not detected

Further pre-treatment process for maximum recovery of fermentable sugars from mango by 
products has been standardized as fermentable/reducing sugar serves as a direct utilizable 
carbon source for the microbial fermentation process. In order to recover fermentable sugars from 
mango by-products, the pre-treatment process has been optimized. Different concentrations (1, 2, 
3 4 and 5%) of H SO , and  HCl have been tried. From the results it can be observed that increase in 2 4
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Collected soil samples from local fields and 
processed for isolation of bacteria by dilution plate 
method. Based on morphological characters 9 
different bacterial isolates were selected and 
purified. Three bacterial cultures were also 
procured from MTCC Chandigarh. These culture 
were screened for production of polyhydroxy 
butyrate by staining with dye sudan black B. The 
isolates (colonies) showing production of 
polyhydroxy butyrate stained blue/black after 
staining. Further confirmation was done based on 
preparing the slides of isolates and staining with 
sudan black B and safranin (Fig.15 A&B). All the 
bacterial isolates were also screened for starch 
hydrolysis. Among all these isolates one showed 
starch hydrolysis (Fig.16). 

concentration of acid did not affect the sugar yield. 
Therefore, considering the cost economics, 1 % of 
both acids may be used for the recovery of 
fermentable sugar from mango by-products. 

 

 

A

 

B

PHB +ve 

Fig.15 Isolates on agar medium (A) after 
staining with sudan black B (B)

 Starch
hydrolysis

Fig.16 Isolate showing starch hydrolysis 
due to amylase production

Mango processing industries generate large 
amounts of by-products in the form of peel and 
kernels. The mango seed kernels are a rich source 
of starch (50-65%). A process has been optimized 
for the extraction of starch. In present study, MSK 
starch has been characterized for purity, amylose 
content, swelling power, and water solubility index 
using standard methods.The starch is 
characterized using FTIR, scanning electron 
microscopy, X-ray diffraction and particle size 
analysis.  Scanning electron micrographs (Fig.17) 
have revealed that the MSK starch granules are 
round to oblong in shape with particle size of 8-18.5 
µm in length and of 5.4 -10.6 µm in width. X-ray 
diffraction (Fig.18) have revealed the crystal 
structure of starch can be of four types, A, B, C and 
V type. The MSK starch has shown diffraction 
peaks at (2θ) of 15°, 23° and an unresolved doublet 
peak at 17° and 18° and which are characteristic 
features of A-type starch. It has shown a 
crystallinity index of 40.08% which could be due to 
the high proportion of amylopectin in structure. 

1.2.7. Characterization of mango seed 
kernel (MSK) starch 

Fig.17 Surface morphology of mango
seed kernel starch
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Fig.18 X-Ray Diffraction (XRD) pattern of mango seed kernel starch

1.2.8. Strategies for promoting post-
harvest technologies based on 
entrepreneurial behaviour and 
constraints faced by processors and 
farmers interested in processing 

Technology adoption is a crucial component for 
agricultural intensification and development. 
This study has been designed to identify post-
harvest technologies related to the needs of  the 
farmers/ entrepreneurs and how it can be 
delivered best at the field level. The 
entrepreneurial behaviour and the constraints 
faced by processors and farmers (60 each) 
interested in primary processing of cereals, 
pulses and oilseeds from 3 districts of Punjab 
(Ludhiana, Sangrur and Roopnagar) is studied 
for the purpose. 'Modified Entrepreneurial 
Assessment Scale', which consists of 11 
different aspects/dimensions, has been used 
for estimating the entrepreneurial behaviour of 

the respondents. The constraints faced by 
processors were measured using a Likert type 
(Summated rating) scale and were compared 
using Kruskal-Wallis one-way ANOVA. The 
major constraint faced by processors (K 
(critical) = 9.488 < K (observed) = 100.943, 
df= 4, p < 0.001) is related to financial related 
constraints (Mean Rank 204.850). The 
constraints faced by farmers interested in 
processing were analyzed using the Friedman's 
test (Chi-Square = 124.980, df = 17, p < 0.001). 
The major constraint is lack of information 
related to processing technologies with mean 
rank 12.858. Based on the findings some 
strategies like Custom Processing Centres, 
development of  smal l  mul t i funct ion/  
multipurpose processing machineries, capacity 
building of extension functionaries in 
processing sector etc. have been  proposed for 
popularizing post-harvest technologies.
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Hawaijar has been prepared by traditional 
method in which medium-sized soybean seeds 
are soaked, boiled, and then packed tightly in a 
bamboo basket layered with banana leaves to 
allow natural fermentation. Another two batches 
are made in the same way, but are packed in 
steel container and glass jar to see how the 
packing material affects the biodiversity of the 
microorganisms that will grow during 
fermentation. All samples are kept in an 
incubator maintained at 37°C. The palatable 
stage of fermented soybean has been examined 
within 4 to 6 days. The microflora present in 
naturally fermented soybean and inoculated 
samples has been examined using a serial 
dilution and plating method. On TPC agar 
plates, different colonies isolated from hawaijar 
grown under different conditions (Fig.19).

1.2.9. Isolation, identification and characterization of microflora from 
hawaijar

 

 

(A)
 

 

(B)
 

 

(C) 

 

Fig.19 Different colonies isolated from hawaijar 
prepared in (A) steel container, 

(B) banana leaf (C) glass container

From these plates, colonies showing different 
morphologies are selected and isolated using 
the dilution streak method. All colonies are 
circular in shape, with creamy white texture, 
irregular margins and smooth texture. For 
identification, Bacillus Subtilis (MTCC) has been 
used as a standard culture. The macro-
morphology of isolated colonies from steel 
container & glass jar and banana leaf are found 
to be similar to colonies of Bacillus Subtilis 
Further Gram staining has been done to 
examine the cell morphology of these isolated 
colonies under microscope at 40x and 100x 
magnification as shown in fig. Results of gram 
staining showed that the isolated colonies are of 
rod-shaped and purple-coloredthusbelong to 
family of gram-positive bacteria and possibly 
Bacillus sps (Fig.20). 

Fig 20. 100X magnification picture of Bacterial 
colonies isolated from (A) steel container 

(B) banana leaf (C) glass container 
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The seeds of mature sangri pods are used for 

fodder purpose and are not used for human 

consumption. They are rich in different macro and 

micronutrients. Hence, a process is developed 

where these seeds are converted into a healthy 

alternative snack. Dried sangri seeds are soaked in 

water at seven different temperature of 70, 75, 80, 

85, 90, 95 and 100°C to observe gain in the weight of 

seeds at specific intervals. Results indicated that 

the water absorption rate is temperature dependent 

and increase in temperature caused rise in water 

absorption rate (Fig.21). Results further indicated 

that there is a slow rise in the moisture content till 

18-20% at all the soaking temperatures followed by 

a steep rise till 60% moisture content. Further, dried 

sangri seeds were soaked at 80°C till moisture 

increased up to approximately 10, 20, 30, 40 and 50 

(% wb). Soaked seeds having different moisture 

contents (10-50%) are roasted by three different 

ways viz., microwave roasting, salt roasting and dry 

roasting (Fig.22). It is observed that a moisture 

content of 10% and  salt roasting method the 

roasted seeds with good sensory quality.

1.3.1. Roasted Sangri seeds 

Fig.21. Soaking behaviour of sangri seeds 
prior to their roasting

1.3.2. Cereal-gluten free instant ribbon 

pasta with semi-popped makhana

Semi-popped makhana is obtained as a by-product 

during popping of makhana seeds. Nutritional 

quality of semi-popped makhana has been found 

similar to that of popped makhana. Being nutritious 

and gluten free, it can be utilized for making of gluten 

free pasta and other products. The present study 

has optimized the formulation of cereal-gluten free 

instant ribbon pasta (CGFI pasta) (Fig.23) based on 

semi-popped makhana flour (SPM), water chestnut 

flour (WCN) and potato powder (PP) with equal 

quantity of carrot juice by using a response surface
Fig.23.  Cereal-gluten free instant ribbon 

pasta with makhana

1.3. Products developed

Fig.22. Sand roasted sangri seed samples

46
RESEARCH HIGHLIGHTS



methodology (RSM) following methodology 
(RSM) following Box-Behnken design. The 
physico-chemical, phytochemical, cooking 
quality and sensory properties of CGFI pasta 
have been evaluated. Optimum concentrations 
for SPM flour, WCN flour and PP are found to be 
47.81, 23.50 and 28.69%, respectively. CGFI 
pasta with the optimized and validated 
formulation has shown total protein, total fat, 
iron, and calcium content of 10.23%, 0.51%, 
10.62 mg/100g and 39.21 mg/100g 

respectively, with overall sensory acceptability 
of 7.39. Optimized CGFI pasta is rich in total 
phenolic (713.43 mg Gallic acid equivalent/100 
g) and flavonoid content (344.80 mg quercetin 
equivalent/100 g) with antioxidant activity in 
terms DPPH inhibition (28.49 %) and  FRAP 
assay value of 321.88 mg Trolox equivalent/100 
g. This CGFI pasta showed 1.62 min cooking 
time, 2.46 rehydration ratio, 7.25% solid loss, 
27.49 g tensile strength with overall desirability 
of 0.90. 

Table 5.  Optimum drying time of the fruit 
pulps of different thickness

Initial pulp 
thickness (mm)

 

Drying time (min)

Guava 
pulp

 

Jamun 
pulp

Mango 
pulp

4 90 160 120
5 140 180 140
6 180 220 180

Fig.24. Fruit bars of different thickness
prepared on RWD system
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Fruit bars are conventionally prepared by tray 
drying/sun drying and bars prepared using 
these techniques takes longer time to dry which 
adversely affects the color and flavor of the 
product followed by nutritional losses. 
Refractance Window drying takes less drying 
time and therefore helps to maintain  the overall 
product quality in terms of color, flavor, and 
nutritional profile. A continuous type dryer 
based on Refractance window (RW) drying 
technique Refractance window dryer (RWD) 
has been developed. The dryer consists of 
Mylar sheet which are kept over water bath. Fruit 
pulp is dried using the dryer to achieve 
intermediate moisture content (20-25% wb) 
from initial moisture content of approx. 80% 
(wb) in about 3 h. Using this RWD  three different 
fruit pulps (guava, jamun and mango) at three 
different pulp thicknesses (4, 5 and 6 mm) have 
been developed (Fig.24.) . For guava pulp, the 
drying time is about 90 to 180 min. Results 
indicated that when initial thickness of the guava 
pulp was 5 mm, thickness of the dried pulp (bar) 
was 1.78 mm and complete drying was 
achieved in 140 min. Similarly, for jamun and 
mango pulps, the drying time varied from 120 to 
220 min and pulp thickness after drying varied 
from 1.44 to 1.98 mm (Table 5). Average 
temperature of the water is about 90±2°C 
whereas the average temperature of the pulp 
under drying is about 70±2°C.

1.3.3. Fruit bar manufacturing using 

Refractive window drying

Jamun Bar

Guava Bar

Mango Bar
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1.4. Collaborative/Externally funded projects

ICAR-CIPHET, Ludhiana and 07 cooperating 

centers (ICAR-IIPR Kanpur, MPUA&T Udaipur, 

JAU, Junagarh, PDKV Akola, JNKVV Jabalpur, 

ANGARU Baptla, and UAS Raichur) were 

involved conducted this study for this purpose. 

Samples of 20 kg were drawn for different 

pulses (Pigeon pea, chick pea, black gram, 

green gram, and lentil) stored in warehouses of 

CWC/SWC quarterly for one year. Altogether 

529 samples were taken from different stacks 

of pulses stored in 101 warehouses and 

Government of India decided to create buffer 

stock of 2 mT pulses in 2016-17 with 

substantial support to the farmers in the form of 

increase in minimum support prices of pulses. 

This initiative resulted into stable prices of 

pulses with insured market for the farmers for 

their produce. Dynamic storage of pulses 

involves huge investment in procurement, 

handling, transport, storage, milling, and 

further distribution. Storage of pulses is entirely 

different from food grains storage due to the 

requirement of different environmental 

conditions and management practices. 

Further, the government decided to add dal in 

the PDS system and hence norms for the dal 

recovery from stored pulses are required. 

Thus, the Department of Consumer Affairs 

awarded a study to recommend norms for 

procurement, storage and milling outturn ratio 

for the best possible management of pulses in 

India.

1.4.1. Development of protocols for 

shelf life, safe storage, milling 

outturn and indicative norms for 

procurement of major pulses 

Procurement and storage norms

analyzed for quality and outturn ratio (OTR) 

(Fig.25 A,B & C). A laboratory storage study 

was also conducted for storage of pulses and 

dal under ambient conditions. The protocol for 

milling of the selected pulses was prepared 

and OTR was defined. The data were analyzed 

separately for the laboratory and warehouse 

studies and then optimally combined to arrive 

at norms, standards and protocols for the 

selected pulses.

Ÿ Whole pulses may be stacked up to a 

maximum of 16 bags height (3 m) by 

following available stacking standards of 

rice or wheat. 

Ÿ Proper aeration should be there during 

storage of pulses. Whole pulses may be 

stored in 50 kg capacity bags. Prophylactic 

treatment shall be given on the same day or 

within 24 hours of receipt at the latest.

Ÿ Aluminium phosphide (9 g per ton of pulse, 

7 days exposure in airtight condition) was 

found effective against pulse beetles and 

other insects. The pulse beetles damage the 

grains more in a short span. Attack of pulse 

beetles was observed when hot and humid 

condition prevailed for 4-5 days or more. 

Further, it was found that the beetles flied 

Major recommendations of the study were as 

under 

Ÿ Pulses should be stored in covered 

godowns, which are free any leakage to 

rainwater and have good drainage. All 

electrical installations, light points, roof 

structure, and ventilators in the godowns 

should be in proper condition. 
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Ÿ Modern machineries and equipment must be used for 

milling of pulses. The industries using burr mill for dehulling 

are not suitable for pulse milling. Dust and noise pollution is 

very common problem in pulse milling industries and 

proper licensing should be there. 

Ÿ Dal should not be stored with other food grains, whole 

pulses, oilseeds, and any other item.

Ÿ The uniform milling outturn (OTR) should be used as 

standard throughout the year for milling of pulses. OTR for 

different pulses were recommended. 

Ÿ Forced aeration is essential for storage of dal. In place of 

opening the doors in day hours, exhaust fans should be 

used for aeration and roof turbo ventilators are mandatory 

in the warehouses where dal is stored.

Ÿ Every depot storing pulses should mandatorily have 

cleaning and drying facility, if possible. This will ensure 

better storage management of pulses.

Standards for milling and OTR of dal

Ÿ Common admixture of pigeon pea and chick pea dal is pea 

dal (mattar dal). Sometimes khesari dal is also mixed with 

Grade-II dal. Any such admixture should not be permitted.

away from the godown when fumigation was initiated. The 

beetles were observed again on the stack after 3-4 days of 

completion of fumigation. Therefore regular sampling 

(weekly) and monitoring is essential.

Ÿ Procurement of pulses should be done within one month of 

harvesting. Date of start of procurement and end date 

should be defined for each state and each pulse depending 

upon the harvesting time in a particular state. 

Ÿ Dal must be taken from millers at � 12% moisture content 

(wet basis) in all regions of India after packaging in 

polypropylene or plastic laminates of suitable thickness. 

Delivery of Grade-I and Grade-II dals must be taken 

separately for storage.

Fig.25. A,B&C
Sampling at
storage site

C

B

A
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Food Corporation of India (FCI) agencies 

procure about 69 million tonnes wheat and 

rice every year for creating buffer stock to 

maintain the supply chain for the whole year 

and ensure food security of the whole nation. 

FCI and other organisations, such as Central 

Warehousing Corporation (CWC), State 

Warehousing Corporations (SWC) and 

private warehousing agencies store the food 

grains filled in sacks in the Warehouses, CAP, 

and sometimes in the concrete/metal bins. 

Proper loss assessment through the 

systematic data collection and its analysis 

help in bet ter  understanding and 

standardization of the norms. FCI awarded 

the study to identify the extent of losses, 

factors responsible for losses in storage, 

recommend storage loss norms and to 

suggest ways and means to reduce the 

extent of storage losses in different unit 

operations. 
ICAR-CIPHET, Ludhiana along with 20 
cooperating centres conducted the study. 
The observations on physical parameters of 
the commodities were recorded fortnightly. 
Liquidations of the stacks were done after 
every 3 months and continued for 3 years. 
Besides, environment data inside the 
godown were recorded on daily basis and 
ambient environmental data of the locality 
w e r e  c o l l e c t e d  f r o m  t h e  n e a r b y  
meteorological station. Data at the time of 
stacking and liquidation were collected from 
1569 stacks placed in 159 chambers of 41 
depots of FCI/CWC/SWC in different regions 
of India. The collected samples were 

Ÿ  The FCI guidelines for storage 
management  pract ices in  the 
warehouses are exhaustive, practically 
applicable and sufficient to avoid 
losses during storage, when followed in 
holistic manner.

The following major recommendations were 
made to reduce the storage losses and 
improve the storage management practices.

analysed in the laboratories. Samples were 
taken from the complete stack at the time of 
stacking and liquidation. Samples were 
analysed using the instruments provided by 
the FCI/CWC in their laboratories. The data 
were digitized, verified, and erratic data and 
outliers were removed.  Finally the data were 
analysed zone-wise, thereafter merged to 
develop the statistical models were 
developed to predict storage losses/gain of 
wheat and rice stored in warehouses.

Ÿ  Accurate moisture meter with less than 
0.1% least count and 0.02% accuracy, 
particularly Near Infrared Moisture 
Meters (NIR moisture meter) having 
printing facility is recommended for the 
moisture measurements. In the present 
scenario, the moisture meters used in 
the warehouses should be calibrated 
frequently, preferable in every quarter 
from accredited laboratories. 

Ÿ  The proper laboratory facilities for 
analysis of samples drawn fortnightly 
was lacking in majority of the depots. 
So a proper laboratory should be 
established in each depot. The 
laboratory should be equipped with 

1.4.2. Study on determining storage losses of food grains in FCI and CWC 

warehouses and to recommend norms for storage losses in efficient 

warehouse management
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Ÿ  This study may be a bench mark study 
for estimation of losses in food grains 

Ÿ  Stacking/storage of rice should be 
done at 13-14% moisture content and 
stacking/storage of wheat should be 
done at about 11% moisture content in 
all the zones. Therefore, the farmers 
should be encouraged to sell wheat at 
less than 11% moisture contents. 

Ÿ  The infestation level must be “Clear” in 
subsequent fortnightly observation 
after fumigation of the stacks. It may be 
better to fumigate all the stacks in a 
godown immediately even when “few” 
infestation is observed.

NIR moisture meter, hot air oven, 
sample divider, electronic balance 
(least count 0.001 g), digital balance (5 
kg capacity, least count 0.1 g), BOD 
incubator, standard sieve set, etc. The 
analysis of samples should be done by 
trained technical person only.

Ÿ  Every depot should mandatorily have 
cleaning and drying facility, if possible. 
This will ensure better storage 
management of food grains. 

Ÿ  The issues of spillage, moisture content 
fluctuations, handling, aeration, 
fumigation, dunnage, dry matter loss, 
etc. can be addressed by silo storage. 
Storage of food grains into silos will be 
helpful in efficient management and 
quality retention for long durations. 
Therefore the replacement  of  
warehouse storage with silo storage is 
recommended in planned manner.

Ÿ  The study on losses/gain in storage of 
Paddy and Wheat under CAP storage 
shall be taken up separately with 
sufficient and statistically valid data 
points.

Post-harvest losses in India are due to 
unscientific storage, insects, rodents, micro-
organisms etc. During storage major 
damage is mainly caused by insects. The 
prevention of the pests before grain 
infestation can be done in order to avoid the 
later efforts of management. Among the 
disinfestation measures, use of dielectric 
heat is one of the novel ideas in stored grain 

during storage in warehouses. In future 
some more studies should be 
conducted with controlled conditions 
for estimating the losses and evaluating 
the effect of several other parameters, 
such as forced aeration of stacks, 
quality of grains, quantification of loss 
due to individual biotic factors. 

Ÿ  The recommendations of this study 
was implemented by the Ministry of 
Consumer affairs, Food and Public 
Distribution, Govt. of India w.e.f. 
01.01.2022.

1 .4 .3 .  Microw ave  ass is ted  

disinfestation of selected food 

grains (rice and wheat) 

protection. ICAR-CIPHET has completed a 
consultancy project on 'Microwave Assisted 
Disinfestation of Selected Food Grains (Rice 
and Wheat)' with M/s. Pradeep Metals Ltd., 
Navi Mumbai. The study was based on the 
idea to disinfest the grains with minimum 
exposure of microwave radiations to grains 
while killing the insect's infestation while 
retaining the food properties and to 
establish a continuous system for the same. 
The major stored grains insects i.e. flat grain 
beetles, rice weevils, flour beetles for rice 
and khapra beetle, lesser grain borer and 
flour beetles for wheat, respectively were the 
targeted insects. The studied microwave 
exposure durations for rice ranges between 
10 – 40 s and 20-80 s for wheat at different 
moisture levels i.e for non-basmati rice: 11, 
12, 13, 14%; for basmati rice: 11.5, 12.5, 
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Fig.26. Continuous microwave disinfestation system for rice & wheat

§  Microwave zone: 80 cm (w) x 45cm (h) 
x 117(l)

§  Microwave input power: 4.5 kw 
§  Automation: PLC based programmer 

with HMI

§  Total length: 3 meter

§  IR Pyrometers for  temperature sensing 
along with PID controller

§  Capacity - 130-150 kg/h
§  Coupled with grain mixer, Vibratory 

feeder & cyclone separator

Specification for continuous 
microwave disinfestation system:

13.0, 13.5, 14.0% and for wheat: 9.5, 11.0, 
12.0, 13.0, 14.0%. The grains were stored at 
ambient conditions in air tight packaging 
materials after treatment. The protocol 
standardised by ICAR-CIPHET, Ludhiana 
along with the technical inputs of the IMRC 
team, a continuous microwave grain 
disinfestation system was established at 
IMRC, Navi Mumbai (Fig.26). The system 
was effective in disinfesting the rice and 
wheat without altering the quality 
significantly. The treated grains can be 
stored for a duration of 8 months, if cross 
infestation is avoided.
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1.4.4. Response of stored grain moths 
towards coloured lights 

Post-harvest losses of agricultural commodities caused 
by the insects need to be managed at every stage 
especially during storage and handling. The commonly 
followed methods to control insect infestation during 
storage include chemical treatments like surface sprays 
and fumigation. However, looking into the ecological 
and environmental effects by these chemicals, there is 
need to search for non-chemical management 
alternatives. One such management option is the use of 
light traps which exploits photo tactic behaviour of 
insects. For this purpose to carry out in-vitro studies, two 
different test chambers have been developed (Fig. 27 
A&B-acrylic; C-PVC). Experiments have been 
conducted using grain moth, Sitotroga cerealella adults. 
Five different colours have been used i.e., blue, yellow, 
green, red, white along with the UV light as standard 
check. The insects were released freely in the test 
chambers and the percent of attraction was recorded. 
The results showed that 73.34% Sitotroga were 
attracted towards blue light (470±10 nm) followed by 
green (520±5 nm, 43.34%) and red (625±10 nm, 
23.34%) as against 76.20 % towards UV (254±10 nm) 
i.e.  standard check.

A

B

Fig.27. A & B. Acrylic chambers &
C. PVC chamber

C

1.4.5. Performance evaluation of hermetic 
bags on selected commodities

Hermetic technology is one of the cutting-edge 
technologies for the preventive insect management in 
grain storage. In this line, Save Grain Advanced 
Solutions Pvt. Ltd., Pune has developed a hermetic bag 
'Save Grain Bag' for the storage of different food grains. 
In order to study the durability of the bag, storage shelf 
life of the grains and their quality parameters, ICAR-
CIPHET, Ludhiana is conducting a consultancy project. 
The commodities under study are paddy, rice, wheat, 
tur, turmeric ad black pepper, under two different 
conditions viz., infested (i.e., artificially infested with the 
insects infesting the respective commodities) and un-
infested condition (i.e., market procured samples, 
cleaned and dried). Based on the completed storage 
study in paddy and rice, Save Grain Bags are found to 
be effective for storage of grains with no significant 
changes in the grain quality (Fig.28 A&B). Fig.28. A&B Glimpses of the storage study
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1.4.6. Studies on dried fish 

The harvested fish are generally preserved by 
curing, i.e., salting, drying or smoking, or a 
combination of these treatments. Among these, 
drying is regarded as a low-cost and simple 
method of preservation of fish. However, using 
the traditional method of sun drying, the dried 
fishery products suffer severe losses due to 
insect infestation. In this study, the biology and 
behaviour of Deremstes infestation in driedhas 
been studied under laboratory conditions. The 
natural infestation was collected from Jagiroad 
dry fish market, Morigaon (Assam) (Fig.29). It has 
been observed that females prefer to lay eggs in 
dark spaces and also where there is sufficient 
food available for newly hatched larvae. Preferred 
egg laying site is near the eyes of fish and tissue/ 
organ hides. The biology of the insect is 
presented in Table 6 & Fig.30.

A. Biology of Deremstes on dried fish 
under storage and the loss assessment 

Total 
fecundity 

(eggs/ 
female)

 

Hatching 
(%)

 

Incubation 
period (h)

 

Larval 
period 
(days)

 

Pupal 
period 
(days)

 

Average 
no. of 
moults

 

Sex ratio 
(M:F)

50±6.2

 
50±3.25

 
36±1.25

 
25±5.4

 
8±1.5

 
7

 
3:5

Fig.29. Dry fish market (conventional 
drying and storage)

Eggs Grub Pupa Adult

B. Studies on dry fish packaging

Packaging of dry fish has been a problem due to 
several reasons including puncturing by sharp 
spines, hygroscopic nature of dry fish and 
evaporation of its volatile components. To find an 
appropriate packaging 300 gsm HPDE, 
aluminium laminated HDPE (3-ply) and LDPE 
have been used in different forms of packages 
including pillow pouch, tray and stand pouch. 
Dry fish were stored in these packages and 
quality was assessed through sensory evaluation 
(9-point Hedonic scale) at monthly intervals. Dry 
fish stored in aluminium laminated HDPE pillow 
pouches and HDPE trays have been found 
acceptable for cooking even after 8 months of 
storage (Fig.31). Fig.31. Dry Fish stored in different 

packaging materials

Fig.30. Biology of Deremstes

Table 6. Data presenting biology of Deremstes 
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1.4.7 Production and character-
isation of soy and groundnut protein 
isolates

India produces about 17 million tonnes de-oiled 
cakes/meals including 7.4 and 1.6 million 
tonnes soy-meal and groundnut cake, 
respectively. At present, cakes/meals are 
utilized as animal feed locally or exported. Soy 
meal contains about 50% protein and 
groundnut cake about 35% protein.   In order to 
meet the protein deficiency in Indian population 
there is need to produce protein isolates from 
underutilised de-oiled meal/cake. A novel 
process based on microbial precipitation for 
protein isolates/concentrates from oilseed 
cakes/meals (example soy meal, groundnut 
cake) without addition of strong or diluted acid 
has been developed. The developed process is 
unique as it is added acid free and also provides 
about 5% higher yield of protein as compared to 
the existing chemical process. The protein 
produced is superior in terms of solubility, 
wettability, water absorption capacity and 
degree of hydrolysis. The yield so obtained is 
about 35-36% of the total weight of soymeal and 
25% of total weight of groundnut cake used, 
whereas, in the traditional chemical process, 
maximum 30% protein yield from soymeal can 
be obtained. The developed method comprises 
novel bacterial strains isolated from a food 
sample for producing protein from de-oiled 
meal/flour. The protein isolates samples have 

been tested for biochemical and toxicity 
parameters using rat model at ICAR-NDRI 
Karnal. Biochemical analysis measured in terms 
of liver profile like ALP, SGPT and SGOT was 
found lower in case of microbial precipitated 
soy protein isolates. Lipid profiling measured in 
terms of Total cholesterol, LDL, HDL and 
triglyceride value were also found significantly 
lower in case of microbial precipitated soy 
protein isolates. Kidney function tests were also 
carried and was measured in terms of creatinine 
and uric acid. Both the parameters were found 
higher in case of acid hydrolyzed soy protein 
isolates in comparison with microbial 
precipitated protein isolates. The indigenous 
produced will be valuable for  protein isolates 
nutritional security of Indian population as well 
as for Indian economy. 

Fig.32. Soy and groundnut protein supplements

measures and signs. The radiation leakage was 
also less than measurable limits. It worked well 
for both the grades (20+ and 30+) which were 
tested, where the detection accuracy for bad 
fruits was 95% (100% for fruits with defect ≥
3mm and ~94% for fruits with defect <3mm). It 
can be inferred that all the fruits with defect size 
larger than 3 mm can be successfully removed. 
The machine's segregation efficiency was 85%. 
The machine can be considered as a best 
alternative for manual culling of gherkins.
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1.4.8 Performance evaluation of 
'Fruit fly scanning machine 

The X- ray-based 'Fru i t  f ly  scanning 
machine'developed by Wide Mobil i ty 
Mechatronics Pvt. Ltd., Hubli, Karnataka has 
been  evaluated  at ICAR-CIPHET, Ludhiana 
under the  consultancy project funded by Indian 
Gherkins Export Association (IGEA) of 
India.The tested X-ray based fruit fly scanning 
machine (CONRAD-G) for gherkins was found 
satisfactory, and all the specification claims of 
the manufacturer could be verified. The 
machine is fabricated with all necessary safety 
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2.1. Machineries / 
processes / products 
developed by AICRP-
PEASEM

2 . 1 . 1 .  S t a n d a r d i z a t i o n  o f  
supplemental lighting system for 
lettuce grown in soilless media 
under protected cultivation

The following are the specific achievements 
made by cooperating centres during the year 
under report:

A smart sensor system for automation of red 
and blue light emitting diode (LED) lights based 
on solar intensity measurement through the 
light sensor has been developed for the 
playhouse (Fig.1). Red and Blue supplemental 
LED lights are installed at the height of 184 cm 
from the floor of the polyhouse in the ratio of 
70:30, respectively. The three compartments 
out of four, one compartment with no 
supplemental lighting/control compartment, to 
increase the photoperiod of the lettuce crop. 
The LED lights in each compartment are 
connected in series along with a smart sensor 
system. In these compartments, three lighting 
treatments consisting of 14, 16 and 18 h of 
photoperiod were provided to the lettuce plants. 
The results showed that lettuce crop recorded 
significantly higher yield in winter season of 
both the years with supplemented lighting as 
compared to spring season. The average 

2highest yield recorded 12.8 and 12.95 kg/m  

 
Treatment 

Yield (kg/m2) 
Winter Season  Spring Season  

(2020) (2021) (2020) (2021) 
T1 = No Supplemental Lighting/Control 11.01 10.03 10.60 10.81 
T2 = 14 Hours Supplemental Lighting 11.07 10.53 10.60 10.82 
T3 = 16 Hours Supplemental Lighting 11.99 10.84 10.50 10.21 
T4 = 18 Hours Supplemental Lighting 12.84 12.95 10.06 9.72 
CD (p = 0.05 %) 0.805 1.01 NS NS 
 

Fig. 1. LED

during winter season in Red-Blue LEDs in the 
proportion of 70:30 in 18h supplemental 
lighting. The same treatment recorded the 

2lowest yield 10.06 and 9.72 kg/m  in spring 
season. The quality parameters like antioxidant 
capacity, total phenol content, ascorbic acid 
content, fruit firmness and TSS recorded 
improvement with supplemental lighting.

Table 1.  Yield of Lettuce in soilless media at different lighting conditions
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2.1.2. Water lifting device for river 
bed cultivation in hilly region

The ICAR-VPKAS centre has developed water 
lifting machine (Fig.2) from river bed. The 
machine utilizes the hydraulic energy of flowing 
water to lift water from water source. Two 
plunger pump assembly was used to pump 
water from river. River current with the help 
turbine was used as motive power to drive the 
pumps. Initially 14 numbers of blades were 
used in the turbine. The gear on the turbine drive 
shaft was of 14 teeth and that of pump driven 
shaft was of 36 teeth. The discharge capacity of 
water lifting device was 15200 litre/day at 6 
metre head  and 10,080 litre/day at 9 m head 
and 75 m away from river source.A water lifting 
device will utilize the flow of water as source of 
energy for irrigating cropped area. Therefore, 
crop cultivation could take place under un-
irrigated area of river bed in hilly region..This 
device will be most useful in areas where spring 
or/on gravitational flow of energy is available. 

The plastic based structure of vegetable 
nutrition garden model is designed by PAU, 
Ludhiana center. It is made of high quality PVC 
pipes. Presently, plastic based three rows of two 
tier vegetable nutrition garden model has been 
developed. For ease of installation, user manual 
has been made providing step by step guide 
showing how you can assemble nutrition 
garden. Instructions are given as foot note for 
easy assembly of the structure of garden. 
Assemble every part of vegetable nutrition 
garden model as indicated in the pictures and, 
after that fix all pipe joints with PVC pipe 
solution. Place the beds on the bench as given. 
After completing all the steps cover the roof of 
the model with UV poly sheet and tighten the 
crop wires (2 per bed) with U clamps on each 
bed (Fig. 2). 

2.1.3. Development and evaluation of 
plastic based different sizes of multi-
t ier por table roof top/terrace 
vegetable nutrition garden models 
using soil-less media

Fig. 2. Water lifting device

Fig. 3. Plastic based vegetable nutrition garden model
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2.1.4. Development of user-friendly 
biofloc fish rearing facility

ICAR-CIFA, Bhubaneshwar center has designed 
a biofloc fish rearing facility incorporating a fish 
rearing tank, a mechanical settler and one 
bioreactor. It is Ø 3 x 1.2 m cylindrical PVC 
coated polyester lining surrounded by rigid 
plastic mesh (25 mm). A bottom curvature of R 
2.5 m is provided for adequate sludge removal 
while maintaining the structural integrity. The 
flexible polyliner moulds to the shape of 8 rigid 
FRP sectors which are interlocked with butt 
joints. The settling unit is a 200 L HDPE radial 
flow type tank. The inside of the settler is 
equipped with L-shaped upward flowing 63 mm 
piping capped with a turbulence baffle. The 
settler is designed to handle water loading of 
150-200 litres per minute (LPH). The 
sedimentations settle at the bottom and water 
from the top level is passed to the Bioreactor. 
Bioreactor is a 200 L HDPE  tank, filled with lava 
rocks (120 L) and provided with 13.8 kPa of 
internal aeration. The water from the bioreactor 
is pumped back to the fish rearing biofloc tank 
via an inline 3000 LPH 63 x 63 mm pump (Fig. 4).

2.1.5.Vertical aquaponics for fish 
and plant biomass production

A vertical aquaponics setup has been designed 
and developed using ø 0.16 ×1.5 m PVC tube 
with 50 L fish rearing tank. A 300 LPH 
submersible pump moves the water from the 
bottom of the fish rearing tank to the top of the 
vertical tube via one 12 mm silicon pipe. The 
plantation is done in 50.8 mm cups in 20˚ 
slanted holes fabricated into the PVC pipe. The 
system was initially stocked with 30 numbers of 
Puntius gonionotus fry and 15 numbers of 
marigold, Tagetes erecta plants. This unit is in 
operation with 15 numbers of Guppy fish; and 12 
nos of ornamental plants (white & orange 
Gemini (6) and  violet Petunia (6). The system is 
designed for indoor decor as well as a 
sustainable technology to promote healthy 
lifestyle. The system being a basic aquaponics, 
can be used to grow organic herbs and spices at 
home (Fig. 5).

Fig. 4.  Biofloc Fish Rearing Facility

Fig. 5. Vertical Aquaponics
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2.1.6. Development and assessment 

of microcontroller based solar tunnel 

drier suitable for heavy rainfall 

region of Northeast India

ICAR-RC, NEH Region, Barapani center  has 
developed the microcontroller based solar 
tunnel dryer with capacity of 100 kg (Fig. 6). It 
costs of Rs. 80,000/-. 100 kg turmeric at 71.60 % 
(w.b.) moisture content was reduced to 10% 
(wb) in 29 bright sunshine hours (BSH). It took 5 
to 6 days to dry turmeric in tunnel dryer, whereas 
it took 11 to 12 days in conventional sun drying 
and 8 days in natural ventilated tunnel dryer. 50 
kg ginger at 88.09% moisture content was 
reduced to less than 1% in 16 BSH using solar 
tunnel dryer. The developed tunnel dryer has 
average efficiency of 19% with energy saving of 
98.33% as compared to Hot air oven dryer.

 

 

2.1.7. Low- cost solar radiation shield 

system

DBSKKV, Dapoli centre has designed and 
developed a low-cost solar radiation shield 
system (Fig.7) for temperature and relative 
humidity sensors to facilitate the automation of 
agricultural facilities such as greenhouses, 
animal buildings, storage facilities, open field 
operations, etc. The solar radiation shield 
system will be used for temperature and relative 
humidity loggers installed in open field 
agriculture and in automation of agricultural 
facilities, where temperature and RH sensors 
are used. The total production cost of a solar 
radiation shield system is Rs. 576/- and 
approximate selling price will be Rs 1000 per 
unit.

Fig. 6.  Solar tunnel dryer

Fig. 7.  Solar radiation shield
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2.1.8. Portable & detachable animal 
shelters for livestock raising at high 
altitude pasture

ICAR-NRCY, Dirang centre has designed 
portable and detachable animal shelter for yak. 
A make-shift portable animal shelter was 
fabricated with plastic materials CPVC pipes, 
nylon ropes, 50% shade net, HDPE Tarpaulin 
and GI pipes, rods, nuts, bolts etc. This type of 
prefabricated tent will be very useful for the 
nomadic livestock farmers for protecting their 
young and milking animals from predators and 
environmental stress. Approximate weight of 
the shelter material is around 20 kg which can 
be easily transported on yaks and the cost is 
around Rs.15000/- per shelter. This shelter can 
accommodate 8-10 yak calves or 4 adult 
females (Fig. 8).

2.1.9. Fish seed transportation 
system 

ICAR–CIFA, Bhubaneswar centre has 
developed fish seed transportation system of  
250 litre water holding capacity. It has 
dimensions (L×B×H) of 1050×550×650 mm 
made of Fibre Reinforced Plastic. The system is 
suitable for 2000 fry with mortality< 0.01% and   
provided with splash breaker. Thermocol 
insulation of 50 mm thickness has been 
provided from all sides. The cost of the system is 
Rs. 40,000/- with life of 15 years (Fig. 9). 

space requirement for one animal is found to be 
10-12 sq. ft. In this shelter, 50 Nos. of animals 
can be accommodated in the base area of 480 
sq. ft. The approximate cost of animal shelter is 

2Rs. 1500/m  (Fig. 10). 

Fig. 8.  Animal shelter

Fig. 9. Fish seed transportation system

Fig. 10.  Plastic made animal shelter
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2.1.10. Design of suitable cost-
effective animal shelter using 
plastics for temperate Himalayan 
region

SKUAST-K, Srinagar centre has designed a 
cost-effective animal shelter using plastics for 
temperate Himalayan region. The existing 
animal shelter has an effective ventilation area 
with an increase from 12.72% to 79% with side 
opening/closing provision for its optimum 
utilization. Temperature range varied from 25-

o36 C. The animal shelter found the total dead 
load, purlins load, live load, wind load and 

2 2spacing of truss of 248 N/m , 731 N/m , 350 
2N/m , 5599.58N and 2.3m, respectively.  The 



2.2.1. Soil-less cultivation of high 
value vegetables for enhancing 
water-nutrient productivity using 
dif ferent paddy straw based 
substrates

2.2. Processes 

PAU, Ludhiana center has developed soil less 
water-nutrient product using different paddy 
straw based substrates. Bio Char is a carbon 
rich porous product obtained after the partial 
combustion of rice straw at low temperatures in 

the presence of little or no oxygen. To prepare 8 
quintals of Biochar from 12 quintals of paddy 
straw, normally, it takes about two days to cool, 
however it can also be cooled by sprinkling 
water for removing the biochar on the same day. 
On an average, it contains 30-36 % carbon, 0.5-
0.6% nitrogen, 0.16-0.22% phosphorus and 1.6- 
2.2% potassium. Its' application to rice and 
wheat @ 2.0 tonnes/acre saves 16 kg N (35 kg 
urea), increases crop productivity and improves 
soil health.

Table 2. Yield of Tomato as influenced by substrate media composition

Treatments
 

Single fruit 
weight (g)

 Fruit girth 
(mm)

 Fruit length 
(mm)

 Yield 
(kg/plant)

 

T1: Paddy straw (100%)
 

78.1
 

44.5
 

35.6
 

2.18
 

T2:Paddystraw+Coco peat (3:1)
 

82.8
 

48.7
 

38.5
 

2.45
 

T3: Paddy straw+Coco peat (1:1)
 

90.0
 

51.4
 

40.5
 

2.63
 

T4:Paddystraw+Coco peat (1:3)
 

97.9
 

52.4
 

45.2
 

3.03
 

T5: Biochar (Paddy) (100%)
 

77.5
 

43.6
 

34.3
 

1.04
 

T6:Biochar  + Coco peat (3:1) 88.6 50.2 40.4 2.30 

T7:Biochar + Coco peat (1:1) 92.3 55.3 42.2 2.37 

T8:Biochar + Coco peat (1:3) 101.6 56.3 44.4 2.42 
T9: Briquette(Paddy based)-100% 91.2 50.6 39.1 2.33 
T10: Briquette+ Coco peat (1:1) 99.8 52.1 43.9 2.82 
T11: Cocopeat (100%) 113.3 57.6 52.2 5.74 

CD=0.05 % 9.60 3.60 2.76 0.51 
 

Briquettes (from chopped paddy straw): To get 
chopped paddy straw, the dried paddy straw is 
chopped to size of 2-3” length by chaff cutter 
(toka) then dried in the sun. The paddy straw 
briquetting process involves crushing of the 
straw, drying, briquetting and cooling. While 
preparing the media/ substrate the material was 
mixed on a volume basis in different 
proportions. The Results showed that mixing of 
25% paddy straw with 75% coco peat (T ) and 4

Fig. 11. Tomato grown by using different  substrate media composition

briquettes 50% + coco peat 50% (T )  resulted 10

in yield penalty of 47 and 50 % respectively as 
compared to 100 % of coco peat used for 
growing tomato. However, the quality 
parameters of tomato viz. total phenolic 
content, ascorbic acid content, total flavonoid 
content, TSS, firmness and lycopene content 
was significantly higher, where paddy straw and 
coco peat were used in the ratio of 1:3 followed 
by mixing ratio of 1:1 (Fig. 11). 
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2.2.3. Modelling of water and 
nutrient dynamics under mulch and 
drip irrigated high value crops

ICAR-VPKAS, Almora centre studied the 
modelling of water and nutrient dynamics under 
mulch and drip irrigated high value crops. Water 
contents in various layers of crop root zone after 
48h of irrigation varied from 16.50-22.70%. Soil 
matric potential in the range of -27 to -34 kPa at 
30 cm depth and irrigation frequency at once in 
two days can be used as an index for drip 
irrigation scheduling during cabbage and 
capsicum growth period in sandy loam soils for 

attaining higher yields. The maximum yield 
-1(38.9 tha ) of cabbage crop has been obtained 

by applying water @ 100% of ET + 100% RDF + c

Mulch with once in 2 days irrigation frequency 
followed by 80% of ET + 100% RDF + Mulch c

-1with crop yield (36.5 tha )  at once in 2 days 
irrigation frequency. The maximum yield (37.3 

-1tha ) of capsicum crop is obtained by applying 
water @ 100% of ET + 100% RDF + Mulch with c

once in 2 days irrigation frequency followed by 
100% of ET + 80% RDF + Mulch with crop yield c

-1(36.7 t ha ) at once in 2 days irrigation frequency 
(Fig. 12). 

ICAR RC NEH Region, Barapanic centre 
assessed the solar powered water lifting 
pump (0.5 hp, capacity = 45 l/min, 40 m 
head with 2 nos. of 250 W solar pannel) 
and gravity fed drip irrigation system for 
strawberry cultivation. The overall 
average efficiency of the system is 
7.02%. Average water use efficiency of 
the crop under the system is found to be 
31.8 Kg/ha-mm. The farmer used to get 
annual income of Rs. 50,000/ from 
strawberry cultivation, whereas with 
solar powered water lifting pump and 
gravity-fed drip irrigation system, the 
annual income incremented to a total of 
Rs. 90,000/- with cost saving of Rs. 
5,500/- from 0.2 acre of land (Rs. 
27,500/- per acre) in the production of 
strawberry (Fig. 13).

2.2.4. Assessment of gravity-
fed drip irrigation system for 
mid-hills of Meghalaya

Fig. 12. Mulch and drip irrigated high value crops

Fig. 13. Gravity-fed drip irrigation system 
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2.2.6. Application of magnetized 
water to gherkins (Cucumi sangura L.) 
under protected cultivation and its 
impact on soil-water-plant dynamics

An experiment has been conducted to study the 
application of magnetized water through drip 
irrigation for gherkins (Cucumi sangura L.) 
under protected structure. The experiment 
consisted of three replications using factorial 
Randomized Block Design. The treatment 
consisted of magnetized water and non-
magnetized water, shade net conditions and 
open field conditions and irrigation levels of 
40% ET, 60%ET, 80%ET and 100%ET. The use of 
magnetized water and  100% ET resulted in fruit 

-1 -1  yield  of  9.77 t ha and 9.86 t ha , respectively. 
The highest nutrient uptake and fertilizer use 
efficiency of 189.98 N, 49.05 P, 217.56 K kg ha 
and 38.06 N, 59.22 P, 39.98 K kg ha respectively 

has been observed under shade net conditions. 
It is observed that the growth and yield of 
gherkins is superior in shade net with 
magnetized water and irrigation level of 100% 
ET (Fig. 14). 

Fig. 14. Flowering and fruiting of gherkins 
under shadenet

The present experiment was conducted to 
study the impact of different colour low tunnel 
shade nets and also different mulches on 
chrysanthemum. The experiment consisted of 
twenty treatments and two replications with split 
plot design consisting of different colored low 
tunnel shade nets and mulches. The main 
treatments are white, green, black shade nets 
and open field conditions. The sub treatments 
consisted of white, silver, black colour plastic 
mulch, jute mulch and no mulch.  Based on 
results of number of branches per plant, plant 
spread,  leaf area index  and plant chlorophyll 
content, yield per ha and water use efficiency 
chrysanthemum cultivation using white 
shadenet and silver mulch is recommended as 
this resulted in the maximum benefit cost ratio of 
2.8 (Fig. 15 & 16).

2.2.7. Impact of different colour low 
tunnel shade nets on growth and 
y i e l d  o f  c h r y s a n t h e m u m  
(Chrysanthemum indicum L.) 

Fig. 15. Growth and flowering of 
Chrysanthemum under white shadenet

Fig. 16. Growth and flowering of Chrysanthemum 

under white plastic mulch
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3.1. Machineries / 

T e c h nolo g i e s  b y  

AICRP-PHET
The following are the specific achievements 
made by cooperating centres during the year 
under reports:

3.1.1. Tamarind deseeder

Tamarind deseeder is an electric motor (3 hp) 
operated machine suitable for the removal of 
seeds from dehulled tamarind pods especially 
for commercial pulp production. The prototype 
of deseeder consists of feed hopper, feeding 
belt conveyor, rotating deseeding drum, 
stationary concave, seed separation screen, 
pulp collection unit and drive mechanism 
(electric motor, pulley, belt and starter). The 
deseeding drum has sharp edged, fluted 
projections over its surface while the stationary 
concave has smooth edged fluted /ribbed 
surface projections. When dehulled tamarind 
pods pass by gravity between the rotating 
deseeding drum and stationary concave, the 

seeds are removed due to nipping action 
(impact and shear). The capacity of Tamarind 
deseeder is about 100 kg/h and the deseeding 
efficiency is over 90%. The perforated screen is 
provided for partial separation of seeds after 
deseeding (Fig. 1).  

Fig.1. Tamarind deseeder

The unit consists of stainless steel steeping 
vessel, cooking vessel, perforated container, 
Main frame, LPG stove, monoblock pump, 
pipe line and valve. The cooking vessel is 
heated by LPG stove for preparation of sugar 
syrup. The sugar syrup is transferred to the 
steeping vessel for dipping with mahua 
flower kept in the perforated container. The 
sugar syrup is then transferred to the 
cooking vessel for further concentration and 
recirculation. Finally the spent up sugar 
solution is again transferred to the cooking 
vessel for preparation of mahua nectar 
adding other ingredients. Cost of the pilot 
plant is Rs. 70,000/- (Fig.2.)

3.1.2. Pilot plant for mahua flower 

candy and nectar

Fig.2. Mahua flower candy and nectar pilot plant
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A continuous power operated green detopping 
machine for carrot was developed with the help 
local manufacturer at CCS HAU, Hisar centre. 
The machine consists of a main frame made of 
mild steel in which the motor (1HP) was installed 
with chain sprocket drive for feed conveyor. The 
chain sprocket drive is connected with a 
conveyor that feed the carrot to the cutting 
blade assembly. The feed conveyor is also 
made of half circular shaped stainless steel 
pipes or slots fixed on chain and sprocket that 
holds and feeds the carrots to cutting blade 
assembly at 22 RPM. Before cutting the green, 
the both sides of carrots was required to be held 
firmly on feed conveyor. Therefore, a belt and 
roller mechanism was installed near to the 
cutting blade assembly to fix carrots firmly on 
feed conveyor for proper cutting of green part of 
carrot. The cutting blade assembly is also made 
of stainless steel and have two cutting edges. It 
cut the green top part from the carrot and these 
detopped carrots are collected in the container 

3.1.3. Detopping machine for carrot

Fig. 3. Detopping machine for carrot

outside of the machine. The carrots contact 
surfaces are made of food grade stainless steel 
SS304. The cutting blade assembly is kept 
covered for the safety of machine operator. The 
capacity of the machine is 180kg/h and the cost 
is Rs. 40,000/- (Fig. 3).

3.1.4. O z o n a t i o n  s y s t e m  f o r  

sanitization of horticultural produce

A high capacity-compact ozonation treatment 
system has been developed by the PAU, 
Ludhiana centre, Department of Processing 
and Food Engineering, Punjab Agricultural 
University, Ludhiana for effective sanitization of 
fresh produce. The system uses ozone gas 
produced by a L10G ozone generator (Corona 
discharge, Maximum output – 10g/h, 220 -240 V 
AC single phase power supply) and a separate 
water tank (20 L, food grade plastic) in which the 
water is ozonized prior to washing. The 
ozonized water is pumped into a treatment 
section above through fine spray nozzles to 
wash the produce for required amount of time. 
Since ozone gas is detrimental to human health, 
the treatment section has been designed air-
tight to prevent possible leakage of gas into the 
surroundings. Around 10 kg of fresh produce 
can be sanitized in a batch with an exposure 

time to a maximum of 5 min. After the treatment, 
the produce is rinsed and washed with running 
water. Capacity of the machine is 10 kg/batch 
and the approximate cost is Rs. 20.000/- 

Multi commodity vegetable seed extractor was 
tested for the cucumber seed extraction with 
modifications made in machine like sieve and 
cleaning drum were made in machine. The 
capacity of machine was found to be 300 kg/h 
with 99.93% extraction efficiency. The machine 
is developed by PDKV, Akola centre. The cost of 
the machine is Rs. 65,000/- approx (Fig. 4)

Anakapalle centre of AICRP on PHET has 
developed a modern jaggery plant for the 
production of about 1.5 tonne liquid jaggery/1 
tonne soild jaggery/800 kg granular jaggery per 
day. The plant is fitted with a multi jet condenser 
for the removal of condensate to maintain 

3.1.6.Modern jaggery plant 

3.1.5. Cucumber seed extraction 
machine
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Fig. 4. Cucumber seed extraction machine

production of solid or granular jaggery. This is 
complete automatic plant and no human touch 
is required after juice extraction till final 
production of jaggery (Fig. 5) A & B. 

vacuum level. A scrapped surface heat 
exchanger, granulator and sieve are also 
installed in the plant for continuous production 
of granular jaggery. All the components of the 
plant are made of food grade stainless steel. 
The plant can be used for the complete 
processing from cane juice extraction to the 

AAA

BBB
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3.1.8. Cocoa bean sheller cum 
winnower

Cocoa (Theobroma cacao L.) is a commercial 
plantation crop in India. It is the main raw material 
in the production of chocolates, cosmetics, health 
drinks, pharmaceuticals etc. The cocoa beans 
which are embedded in a mucilaginous pulp 
inside the pod consist of two parts- seed coat 
(shell) and seed cotyledon (nib). Shell is being 
removed from the cocoa bean before or after the 
seed is roasted. Shelling is one of the primary unit 
operation and critical step in the processing of 
chocolate or any product that is derived from 
cocoa beans. It determines the quality of the 
cocoa nibs in terms of flavour and purity. Shelling 
of cocoa bean is a difficult and time-consuming 
operation. Traditionally, cocoa shelling was done 
manually or with the help of animals. Now a days, 
though few shelling machines are available in the 
industry, an efficient machine suited to small and 
marginal farmers is still inaccessible. Homemade 
chocolate industry requires a single small scale 
cocoa sheller cum winnower that is both efficient 
and affordable for small scale chocolate 
producers. Considering the above facts, a Cocoa 
sheller cum winnower” having a capacity of Fig. 7. Cocoa bean sheller

155kg/h has been developed at this centre. 
The main components of the batch-type 
cocoa sheller are feed hopper, metallic 
rollers (2), chute, and motor and frame 
assembly (Fig. 7).

3.1.7. Tender coconut cutting machine

Tender coconut punching and cutting are 
important unit operations during the process of 
making many high value products including 
frozen coconut delicacy and tender coconut 
water beverages. Currently, the street vendors 
and tender coconut processing industries are 
using lengthy knife to cut open the tender 
coconut, which is not safe, laborious and time 
consuming process. The gender friendly 
automatic machine to perform cutting of tender 
coconut is the current need. In this context, ICAR-
CPCRI has developed an automatic cutting 
machine that works on the concept of conversion 
of rotary motion to linear motion.  The important 
components associated with the developed 
machine are cutting knife, collection tray, and 
electrical circuit to operate the cutting knife 
(Fig.6). Total power required to operate this 
machine is 12 V. The cost and capacity of the Fig. 6. Tender coconut cutting machine

developed machine is Rs. 25000 and 
180-210 nuts/h, respectively. 
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3.1.9. UV-assisted treatment device 
for post-harvest decay control in 
Nagpur mandarins

10 min. at 10 cm distance from UV-C source 
effectively controlled both the devastating 
storage diseases blue mould (Penicillium rot) 
and sour rot (Geotrichum rot) of Nagpur 
mandarins. When only pre-wax UV treatment 
was given to AmbiaBahar fruits 10 min exposure 
to UV-C followed by application of 6% Decco / 
Citrashine wax and 15 min exposure to UV-C 
followed by application of 6% Nipro plain wax 
was found to restrict post-harvest rotting of 
Nagpur mandarin fruits upto 69.64% without 
using fungicide when fruits were stored under 
ambient condition. When both pre-wax and 
post-wax UV treatments were given to 
AmbiaBahar fruits 4 min pre wax exposure to 
UV-C followed by application of 6% Decco / 
Citrashinewax followed by post UV-C exposure 
for 6 min gave maximum reduction (49.46 % 

UAS, Bangalore centre has developed a 
hermetic storage technology for prolonged 
storage of millet rice & management of insects 
and rancidity. Foxtail millet rice packaged in 80 
micron ethylene-vinyl alcohol EVOH) multi- (
layered film package (Pro-Harvest) and sealed 
hermetically could be stored at ambient 
conditions for 60 days maintaining shelf-life 
quality i.e., without appreciable rise in rancidity 
and insect infestation. Dehulled foxtail millet rice 
treated with gamma irradiation @0.5-1.0 kGy 
and packed in 80 micron EVOH multi-layerd film 
package could be stored under ambient 
conditions for at least 6 months without insect 
infestation or rise in rancidity of stored grains.  
The microbial load (bacterial & yeast) was also 
low in the treated grain improving the quality of 
millet rice (Fig. 9).

3.2.1. Hermetic storage technology of 
foxtail millet rice

3.2 Processes

Fig. 8. UV-assisted treatment device

Fig. 9. Gamma irradiated foxtail millet 
rice in EVOH package

over absolute control) in the post-harvest rotting 
of Nagpur mandarin fruits without using 
fungicide when fruits were stored under 
ambient condition. On the basis of above 
results, a continuous type UV-assisted 
treatment device of 2 tons per day capacity was 
developed.  The developed machine consists 
of fruit conveyor, wax applicator, drying and a 
mounted UV-light source (Fig. 8).

3.2.2. Avocado-milk-brwn top millet 

drink

A process protocol for the preparation of 
Avocado-Milk-Brown top Millet Health Drink. 
The brown top millet rice is soaked overnight, 
required quantity of water was added and the 
slurry is prepared by grinding in high speed 
mixer-grinder. The resultant slurry is boiled till 
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Fig. 10. Avocado-milk-brown top millet drink

3.2.3. Process protocol for the 

production of wine from cocoa 

mucilage 

Cocoa sweating, the pale yellowish liquid that 
drains off during cocoa fermentation, is the 
breakdown product of  the muci lage 
surrounding the fresh cocoa bean, and 
constitutes about 10% of the weight of the 
cocoa fruit. This liquid has a sweet-sour flavor 
and is rich in sugars and bioactive compounds. 
It has been found to be a suitable medium for 
the production of wine and alcohol. Its rapid 
collection in high yields and quality is the first 
step to its utilization on a commercial scale. The 
wine extracted from cocoa mucilage has 
several medicinal benefits such as regulation of 
cholesterol, improves blood clotting functions 
etc.  The cocoa sweating is extracted by using a 
cocoa pulp extractor for wine production.

Prior to the development of wine, the physico-
chemical properties of the cocoa mucilage have 
been estimated. The cocoa mucilage has been 
a pH of 4.9. The TSS, titrable acidity and 
ascorbic acid values are found to be 14.23°Brix, 
0.182mg/100ml and 3.5mg/100ml, respectively. 
The colour values viz. L*, a* and b* of cocoa 
mucilage were 44.34, 6.11 and 62.25, 
respectively. It has shown a viscosity value of 
5.34 cP. The cocoa sweating from the extracted 
cocoa pulp was collected and used for wine 
preparation. The quality parameters of wine 
were evaluated. The ethanol content in wine 
was recorded as 9.8% and 10.2% in wine 
prepared from pasteurized and un- pasteurized 
cocoa sweating, respectively. This level is under 
the acceptable limit of maximum permissible 
ethanol content accepted for fruit wines. The 
quality parameters such as pH, TSS, ascorbic 
acid content of wine recorded as 3.48, 18.6°Brix 
and 1.34 mg/100 ml for wine made from fresh 
cocoa sweating, whereas, for wine prepared 
from pasteurized cocoa sweating was 3.63, 
20.5°Brix and 1.64 mg/100 ml. The process has 
been developed by Tavanur Centre. (Fig. 11 & 
12)

Fig. 11. Cocoa mucilage

Fig. 12. Wine

optimum viscosity is developed due to 
gelatinization. Freshly prepared slurry is 
blended with avocado pulp and skim milk 
powder (SMP) to prepare the beverage. 
Specially prepared 'masala' is added to improve 
taste. The pasteurized masala blend at the ratio 
of 3:5:5 Brown top millet: Avocado: SMP has 
been found most acceptable based on sensory 
acceptability studies. Pasteurized drink is found 
acceptable up to 7 days when stored under  
refrigerated conditions.
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3.2.4. Rapid detection of adulteration 
in desiccated coconut powder: vis-
NIR spectroscopy and chemometric 
approach

Adulteration of desiccated coconut powder 
(DCP) with coconut milk residue (CMR) is an 
emerging problem in the coconut processing 
industry. Consumers and industries are looking 
for a simple non-destructive device to measure 
the purity of DCP. Vis.-NIR (350–2500 nm) 
spectroscopy along with the chemometric 
techniques have been used to assess the purity 
of DCP. In this study, DCP was adulterated with 
CMR at different levels such as 0 (pure DCP), 10, 
20, 30, 40, 50, 60, 70, 80, 90, and 100% (pure 
CMR). Partial least squares regression (PLSR) 
models were developed using whole spectral 
data and selected wavelengths. The spectral 
data were pre-processed using different 
techniques such as raw, MSC + SNV, SG-

2smoothing, and detrending. The R  of the 
models constructed with the pre-processed 
spectral data was higher than 0.950, 
irrespective of pre-processing technique. Pre-
processing of spectral data does not have a 
significant effect on model performance when 
compared with the model developed using raw 

2spectral data (R  = 0.973; SE  = 9.681; RPD  = P P P

9.381; RER  = 10.389), but the prediction P

accuracy was decreased. The wavelengths 
653, 933, 1189, 1383, 1444, 1670, and 1911 nm 
were selected as the featured wavelengths for 
quantification of adulteration level in DCP. No 
significant difference in statistical results was 
observed between the PLSR model developed 

2with selected wavelengths (R  = 0.869; SE  = P P

11.701; RPD  = 9.381; RER  = 8.595) and the P P

PLSR model for whole spectral data. The 
developed model can be used to predict the 
level of adulteration in DCP if the adulterant 
concentration was more than 10%. The overall 
results obtained in present study suggest that 
the vis-NIR spectroscopy along with suitable 
chemometric techniques have a great potential 
for rapid measurement of adulteration level in 
DCP.

3 . 2 . 5 .  E d i b le  f r u i t  c o a t i n g  
impregnated with antimicrobial 
essential oils and myconanoparticles 
for post-harvest decay control in 
Nagpur mandarins

Ÿ  FTIR study reveal flavonoids and 
proteins present in fungal extracts are 
respons ib le  for  reduct ion and 
stabilization of prepared silver myco-
nanoparticles. 

Standardized composition of shoe polish was 
obtained as 3 part oil and one part bee wax 
containing other elements like colour pigment, 
shellac, gumarabic and turpentine oil.  In initial 
trials, there was colour problem .To overcome 
the problem of colour, sixteen various 
combination of Shellac and Gum Arabic was 
planned for improvement of colour in each case 
of black and brown polish.. Developed shoe 
polish was tested for texture, applicability, 
spreadibility and ease in taking out the material. 
Colour was recorded with gloss meter. The 
highest gloss meter reading i.e. 10.62 GU was 
recorded in case of black shoe polish 
containing shellac and gum arabic each 

Ÿ  Procedure for bulk production of silver 
myco-nano particles is standardized 
and antifungal property of silver is 
demonstrated against two fungal 
pathogens of Nagpur mandarins 
Aspergillus niger and Curvularia lunata 
by Agar Well Diffusion technique. 

3.2.6. Process technology for making 
shoe polish from Karanj seed oil

Ÿ  Silver myco-nanoparticles have been 
prepared using two isolates of 
Aspergillus niger AN-1 and AN-2 by 
reducing AgNO  solution at 2mM 3

concentration confirmed by UV-vis 
spectroscopy at 320 and 416 nm 
wavelength. 

Ÿ  Particle size distribution and zeta 
potential of prepared nanoparticles 
suggest uniform size and good stability 
in water suspension. 
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3.2.7. Botanical formulation derived 
from oilseed processing

weighing 0.75g whereas sample containing 
1.25g shellac and gum arabic each showed the 
lowest gloss reading of 3.88GU. In case of 
brown polish the highest gloss meter reading 
i.e. 5.24GU was recorded in case of sample 
containing shellac and gum arabic weighing 
1.25g each and lowest was observed in case of 
sample containing shellac weighing 0.5g and 
gum arabic weighing 0.75g. Developed sample 
is very near to standard brand shoe polish 
(Cherry) except that it gives oily appearance 
initially.

A botanical formulation derived from oilseed 
processing has been developed in PPP mode 
by AICRP-PHET Coordination Unit and tested 
successfully during multi-location trials. The 
developed formulation has been tested by PAU 
Ludhiana and SKUAST-J on paddy and maize 

crops. PAU Ludhiana observed that rice grain 
yield increased by 12.35% from 51.33 q/ha to 
57.67 q/ha when the developed formulation is 
applied along with recommended dose of 
fertilizer (RDF) in comparison to RDF only. 
Whereas in case of maize, grain yield increased 
by 15.76% from 42.33 q/ha to 49 q/ha when the 
developed formulation is applied along with 
recommended dose of fertilizer (RDF) in 
comparison to RDF only. SKAUST-J concluded 
that there was 16.50% and 15.50% increase in 
yield due to application of the developed 
formulation in paddy (Basmati-370) and maize 
(Double Dekalp) respectively in comparison to 
control. Further test trials are ongoing at 
SKUAST-K, Srinagar, IISR Lucknow and RARS, 
Anakapalle for efficacy of the developed 
formulation in other crops.

71
RESEARCH HIGHLIGHTS



Awards & Recognition

S. No.

 

Name of Awardee Name of Award 

1.
  

Gaurav S. G. 
Guru P. N.  

2.  Kalyani Sharma  
Sadanand Patel  
Shyam Narayan Jha  
Mridula D.  
Rajesh K. Vishwakarma 

3.
   

 Best Researcher Award in the “International Research 
Awards on New Science Inventions (NESIN-2021)” By 
‘Science Father (SF)’ for the contribution and honorable 
achievement in innovative research on 3 July 2021. 

4.
  

Manju Bala 
Swati Sethi  
Sanjula Sharma 
Mridula D. 

Gurpreet Kaur  

Best Oral Presentation Award for paper entitled 
“Quantitative detection of maize flour adulteration in 
chickpea flour (Besan) using near infrared spectroscopy 
coupled with chemometrics” in the International Web 
Conference on ‘Innovative and Current Advances in 
Agriculture and Allied Sciences (ICAAS-2021)’  organized 
by Society for Scientific Development in Agriculture and 
Technology (SSDAT) held during 19-21 July 2021 at 
Meerut, U.P.  

Mahesh Kumar Samota 
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Second Prize for e-Poster entitled “Toxicological effects of 
spinosad against grubs and adults of red flour beetle; 
Tribolium castaneum (Herbst)” in the International virtual 
conference on ‘Emerging Trends In Food Protectants and 
Infestation Control (ET-FPIC 2021)’ organized by PSSG 
and CSIR-CFTRI, held during 24-25 February 2021 at 
Mysuru, Karnataka.

Best Poster Award for “Mechanized system for primary 
roasting of raw makhana seeds and roasting process” in 
XV Agricultural Science Congress & ASC Expo 2021 on 
‘Energy & Agriculture’ organized by National Academy of 
Agricultural Sciences (NAAS) in collaboration with Banaras 
Hindu University, Varanasi held during 13-16 November 
2021 at Varanasi, U.P.

AWARDS & RECOGNITION



S. No.

 

Name of Awardee Name of Award 

5.
  

Poonam Choudhary
   

Best Oral Presentation Award for paper entitled 
“Optimization of starch isolation for mango seed kernel 
and its characterization” in the International Web 
Conference on ‘Innovative and Current Advances in 
Agriculture and Allied Sciences (ICAAS-2021)’ organized 
by Society for Scientific Development in Agriculture and 
Technology (SSDAT) held during 19-21 July 2021 at 
Meerut, U.P.  

6.
  

Surya 
 

Young Scientist Award (2021) in the International Web 
Conference on ‘Innovative and Current Advances in 
Agriculture and Allied Sciences (ICAAS-2021)’ organized 
by Society for Scientific Development in Agriculture and 
Technology (SSDAT) held during 19-21 July 2021 at 
Meerut, U.P.  

7.
  

Swati Sethi 
Mridula D. 

Best Oral Presentation Award for paper entitled 
“Integration of sprouting and flaking technologies for 
ready-to-eat green gram flakes” in ‘55th Annual Convention 
of Indian Society of Agricultural Engineers’ organized by 
R.P.C.A.U, Pusa, Samastipur held during 23 -25 November 
2021 at Patna, Bihar. 
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Innovative Farmer Award 

 

 

Shri Paramjit Singh

 Awarded with Innovative Farmer Award during ICAR-NAARM 
stfoundation day celebration in 1  September, 2021. 

He is the progressive farmer cum processor and working under 

the technical guidance of ICAR-CIPHET, Ludhiana since 2017 

under Farmer FIRST Project led by Dr. Sandeep Mann, Dr. Rahul 

Kr. Anuraag, Dr. Renu Balakrishnan and Er. Yogesh Kalnar
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Technology Transfer

S.No. Title Firm Licensing 

fee (Rs.) 

Date of 

licensing  

1. Portable smart 

ultraviolet-C 

disinfection 

system” (UViC) 

M/s GT Bio sciences Pvt 

Ltd., Plot No. 47/ 48, Prem 

Sai-IV, Shilpa Co-op. 

Housing Society, Nagpur 

15000 30.03.2021 

2. Ozone based fruits 
and vegetable 
washer-cum-purifier 
(Ozo-C) 

M/s GT Bio sciences Pvt 

Ltd., Plot No. 47/ 48, Prem 

Sai-IV, Shilpa Co-op. Housing 
Society, Nagpur 

20000 30.03.2021 

M/s Ranjeetas Agrifoods 

Health and Hygiene Private 

Limited, LIG-5, Flat No-201, 
Debashram,SBI Colony At-
Kesura, PO- Bankuala, PS-Sahid 
Nagar Bhubaneswar Khordha 
OR 751002 

20000 12.5.2021 

3. Process for 
preparation of fat free 
flavoured makhana 
(Patent application 
no. - 201911036120) 

Mr. Amit Kumar S/O Sanjay 
Kumar, Gram-Sidhauli, Post-
Sidhauli, Singhauli, Darbhanga, 
Bihar-847101 

25000 03.07.2021 

Mr. Ajit Singh Om Parkash Pvt. 
Ltd., 44/7, Ludhiana Road, Vill. 
Karyam, Nawanshahr – 144514, 
Punjab 

25000 14.09.2021 

M/s Rikhi Ram Nand Lal, Main 
Haibowal Road, Ludhiana - 
141001 

25000 16.09.2021 

4. Ready to constitute 
makhana kheer mix 
(Patent no. - 287541) 

Mr. Amit Kumar S/O Sanjay 
Kumar, Gram-Sidhauli, Post-
Sidhauli, Singhauli, Darbhanga, 
Bihar-847101 

 

50000 05.07.2021 
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S.No. Title Firm Licensing 

fee (Rs.) 

Date of 

licensing  

5. Microbial method for 

production of protein 

isolate/concentrate 

from oilseed 

cakes/meals (Patent 
application no 
201911012570) 

Samyog Health Foods Pvt Ltd, 
B-604, Naman midtown Senapati 
Bapat marg Dadar West, 
Mumbai –400028, Maharashtra, 
India 

Tel.: +91 22 24372745 

Mob.: +91 9820508003 

Email: 
prakash@samyogfoods.com 

 

300000 13.09.2021 

6. Live fish carrier 
system and method 
of transporting live 
fish therein 

Mr. Indrajith MV, Mangalath 
Padath House, PO: Mayannur, 
Dist. Thrissur, Kerala – 679105 

 

100000 04.10.2021 

M/s JJ FISH (Farakka), Vill- 
Khaira Kandi, PO- Beniagram. 
PS – Farakka, Dist. - 
Murshidabad (West Bengal) – 
742212 

100000 06.10.2021 

7. Process for 
preparation of 
nutritious multigrain 
chapatti flour 

M/s Rikhi Ram Nand Lal, Main 
Haibowal Road, Ludhiana – 
141001 

11000 11.10.2021 

8. Groundnut based 
flavoured beverage, 
curd and paneer 

Samyog Health Foods Pvt Ltd, 
B-604, Naman midtown Senapati 
Bapat marg Dadar West, 
Mumbai –400028, Maharashtra, 
India 

Tel.: +91 22 24372745 

Mob.: +91 9820508003 

Email: 
prakash@samyogfoods.com 

15000 20.11.21 
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Licensing of "Process for preparation of nutritious multigrain chapatti flour"

Licensing of "Microbial method for production of protein isolate / concentrate 
from oilseed cakes/meals"
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Licensing of "Microbial method for production of protein isolate / concentrate 
from oilseed cakes/meals" 

Licensing of “Live fish carrier system and method of transporting live fish therein” to 
M/s JJ FISH (Farakka) on 06.10.2021 through virtual mode
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Patent filed 

Patent granted

S. No. Application 
No. 

Title Date of 
Filing 

Inventors 

National 

1 202111014289 Encapsulated curcumin in 
microcapsules  for use as food 
ingredient 

30.03.2021 Dr. K. Narsaiah 

2 202111014302 Cool tower for production of 
microcapsules from high 
melting fats and waxes 

30.03.2021 Dr. K. Narsaiah 

International 

1 17/258088 Microbial method for 
production of protein 
isolate/concentrate 
from oilseed 
cakes/meals 

USA 05.01.2021 Dr. D.N. Yadav 
Dr.Sangita Bansal 
Dr. R.K. Singh 
Dr. S.N. Jha 

 

Intellectual Properties

 
S.No. 

Application/ 
Registration 

No. 

Title Date of 
grant 

Patent 
No. 

Inventors 

1 201911032375 A  method for 
detection of 
papaya seed 
powder 
adulteration in 
black pepper 
seed powder 

13.12.2021 384183 Dr. Manju Bala 
Dr. Swati  Sethi 
Dr. Surya Tushir  
Dr. Mridula Devi 
Dr. R.K. Gupta 
Dr. R.K. Singh 

2 3172/DEL/2012 An ergonomically 
designed poultry 
processing table 
for the road side 
retailers   

27.12.2021 385178 Dr. Tanbir Ahmed 
Dr. Nilesh Gaikwad 
Dr. Yogesh Kumar  
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The Post-Harvest Machinery and Equipment Testing Centre (PHMETC), ICAR-CIPHET, Ludhiana has 
tested 33 machines during 1 January - 31 December 2021 earning a total testing fee of Rs. 31.44 lakh 
(Thirty One Lakh Forty Four Thousand).

Post-Harvest Machinery &
Equipment Testing Centre 

S. No. Name of Machine Manufacturer 
1 Pulverizer (Flour Mill- 5HP) 

Lal Ji and Sons, Roorkee (Uttrakhand)
 

2 Pulverizer (Flour Mill- 3HP) 
3 Mini Rice Mill (Dehusker) 

4 Mini Rice Mill S R Engineering and Services, 
Chandigarh (Punjab) 

5 Flour Mill 1HP 
 

  
6 Flour Mill 5HP 
7 Flour Mill 3HP 
8 Ruber Roll Sheller cum Horizontal 

Polisher 
Kisan Krishi Yantra Udyog, Kanpur (Uttar 
Pradesh) 

9 Mini Rice Mill Bansal Traders, Dehradun (Uttarakhand) 
  10 Oil Expeller/ Extractor 

11 Flour Mill / Pulverizer 10HP 
12 Flour Mill/ Pulverizer 3HP 
13 Mini Oil Expeller 2HP Idea Engineers, Channagiri (Karnataka) 

 14 Mini Oil Expeller 1HP 
15 Pulverizer 2HP 
16 Pulverizer 1HP 
17 2-in-1 Pulverizer E-Agro care Machineries and 

Equipments Pvt Ltd, Aurangabad 
(Maharashtra) 

18 Domestic Flour Mill 1HP 

19 Chilli Pounding Machine  Bharat Heavy Machine, Kanpur (Uttar 
Pradesh) 

20 Pulverizer (Flour Mill 2-in-1) Dharti Industries, Rajkot (Gujrat) 
21 Mini Dal Mill  

 22 Mini Rice Mill 
23 Flour Mill 
24 Mini Rice Mill Kisan Machinery, Raipur (Chattisgarh) 
25 Destoner 

M.G. Industries, Batala (Punjab)

 
 26 Gravity Separator  

27 Seed Cleaner cum Grader 
28 Indented Cylinder Grader 
29 Mini Dal Mill 
30 Gravity Separator Agro Asian Industries, Ambala (Haryana) 
31 Seed Grader  
32 Gravity Separator (4 t/h) M/s Osaw Industrial Products Pvt. Ltd. 

Ambala (Haryana) 33 Air Screen Fine-Cleaner (4 t/h) 

Shri Balaji Foundry, Batala (Punjab)

Ramsons Impex, Saharanpur (Uttar 
Pradesh)
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HRD Programmes & Capacity 
Building

S.No.  Name Title of HRD programme  Organizing 
Institute  

No. of 
days 

Scientific Staff  

1. Dr. Nachiket 
Kotwaliwale 

Right to Information Act 
for Appellate Authorities 

ISTM, New Delhi 1 

2. Dr. R.K. Singh MDP on Leadership 
Development  

ICAR-NAARM, 
Hyderabad 

12 

3. Dr. K. Narsaiah  Transforming Efficient 
Warehousing, Logistic 
Operation for 
uninterrupted Supply 
Chain 

NPC, Jaipur 2 

MDP on Leadership 
Development  

ICAR-NAARM, 
Hyderabad 

12 

4. Dr. Mridula Devi  FSSAI (Labelling & 
Display Regulations) 
2020 
 

NPC under 
Ministry of 
Commerce & 
Industry, New 
Delhi 

2 

5. Dr. Deep Narayan 
Yadav  

NABL assessor’s 
training programme 
(Level 1 and Level  2) 

NABL House, 
Gurgaon 
(Haryana) 

6 

6. Dr. Sandeep Mann  Transforming Efficient 
Warehousing, Logistic 
Operation for 
uninterrupted supply 
chain 

NPC, Jaipur 2 

Creating Programming 
of Web & Mobile 
Applications using Low-
code Platforms 

ICAR-NAARM, 
Hyderabad 

5 

Response Surface 
Methodology 

-do-
 

3 

7. Dr. Armaan Ullah 
Muzaddadi 

Response Surface 
Methodology 

ICAR-NAARM, 
Hyderabad 

3 

8. Dr. Ramesh Chand 
Kasana 

Online MDP on 
Leadership 
Development  

ICAR-NAARM, 
Hyderabad 

12 

Training Workshop for 
Vigilance Officers of 
ICAR Institutes 

ICAR-NAARM, 
Hyderabad 

3 

Preventive Vigilance 
(PV 05)

ISTM, New Delhi 1 
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S.No.  Name Title of HRD programme  Organizing 
Institute  

No. of 
days 

9. Dr. Rahul Anurag Importance of 
participation in PT/ILC 
for Quality Assurance in 
Testing 

NIPHM, 
Hyderabad 

1 

Documentation 
procedure for NABL 
accreditation for PTLs & 
PRLs 

NIPHM, 
Hyderabad 

2 

NABL assessor’s 
training programme 
(Level- 1 & Level- 2) 

NABL House, 
Gurgaon 
(Haryana) 

6 

10. Dr. Deepika 
Goswami 

Response Surface 
Methodology 

ICAR-NAARM, 
Hyderabad 

3 

11. Mrs. Leena Kumari Internet of Things (IOT) ESCI, 
Hyderabad 

5 

12. Mrs. Surya  Response Surface 
Methodology 

ICAR-NAARM, 
Hyderabad 

3 

13. Er. Akhoon Asrar 
Bashir 

IoT for Smart Agriculture SKUAST- 
Kashmir & 
Innovanians 
Technologies 
Pvt. Ltd. 

14 

A generic online training 
course in Cyber Security 

Cyber Security 
Division 

1 

14. Mr. Vikas Kumar Microbiological Risk 
Assessment in Food 
Safety 

Nitte University, 
India and 
Unversity of 
Maryland, USA 

5  

Sustainable Fishing 14: 
a webinar on 
Entrepreneurship 
Development in 
Fisheries Sector, 
Showcasing 
Opportunities, 
Challenges and Best 
Practices for starts-ups 

ICAR-NIVEDI, 
Bengaluru  

1  

Protein Structure 
Modelling and 
Dynamics 

ICAR-IASRI, 
New Delhi. 

3 

15. Dr. Khwairakpam 
Bembem 

Response Surface 
Methodology 

ICAR-NAARM, 
Hyderabad 

3 
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S.No.  Name Title of HRD programme  Organizing 
Institute  

No. of 
days 

16. Dr. Renu 
Balakrishnan 

Market Research & 
Value Chain 
Management of 
Agricultural 
Commodities  

 ICAR-NAARM, 
Hyderabad

 

5 

Impact Assessment of 
Agricultural Research 
and Technologies 

5 

17. Er. Kalnar Yogesh  Transforming Efficient 
Warehousing, Logistic 
Operation for 
uninterrupted Supply 
Chain 

NPC, Jaipur 2 

Artificial Intelligence: 
Principle & Techniques 

ASCI, 
Hyderabad, 
California, Los 
Angles & 
IGESIA 

1 

18. Dr. Pankaj Kumar Ergonomical Design 
Guidelines for 
Agricultural Tools & 
Equipments 
 

ICAR-CIAE, 
Bhopal 

5 

19. Dr. Poonam Documentation 
procedure for NABL 
accreditation for PTLs & 
PRLs 

NIPHM, 
Hyderabad 

2 

20. Dr. Dawange 
Sandeep Popatrao  

Time Series Data 
Analysis 

ICAR-NAARM, 
Hyderabad 

6 

Creating Programming 
of Web & Mobile 
Applications using Low-
code Platforms 

5 

21. Dr. Th.
Bidyalakshmi Devi 

Right to Information Act ICAR-NAARM, 
Hyderabad 

2 

Multidisciplinary 
Applications of MATLAB 

Department f 
Electronics & 
Communication 
Engineering, 
Universal 
Engineering 
College, 
Vallivattom, 
Thrissur (Kerala) 

3 

Rice Straw Management IRRI South Asia 
Regional Centre 
(ISARC), 
Varanasi 

3 
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S.No.  Name Title of HRD programme  Organizing 
Institute  

No. of 
days 

22. Dr. Bhupindra M. 
Ghodki 

A generic online training 
course in Cyber Security 

Cyber Security 
Division 

1 

Transforming Efficient 
Warehousing, Logistic 
Operation for 
uninterrupted Supply 
Chain 

NPC, Jaipur 2 

23. Er.Shaghaf Kaukab Big Data Management & 
Comprehensive 
Analysis  

C-DAC, Mohali 5 

Internet of Things (IoT) ESCI, 
Hyderabad 

5 

Big Data Analytics in 
Government (Basic) 

ISTM, New Delhi 3 

24. Er. Thongam 
Sunita Devi  

Big Data Management & 
Comprehensive 
Analysis  

C-DAC, Mohali 5 

Internet of Things (IoT) ESCI, 
Hyderabad 

5 

Big Data Analytics in 
Government (Basic) 

ISTM, New Delhi 3 

Technical Staff  

1. Dr. Vinod Saharan E-Governance 
Application in ICAR for 
Technical Staff  

ICAR-IASRI, 
New Delhi 

5 

2. Dr. Mukund 
Narayan 

Time Series Data 
Analysis 

ICAR-NAARM, 
Hyderabad 

6 

3. Sh. Vishal Kumar E-Governance 
Application in ICAR for 
Technical Staff  

ICAR-IASRI, 
New Delhi 

5 

4. Dr. Rupinder 
Kumar  

Motivation, Positive 
Thinking and 
Communication Skills 

ICAR-NAARM, 
Hyderabad 

6 

5. Sh. Prithvi Raj  Repair and Maintenance 
of office Residential 
Building including Guest 
Houses 

ICAR-CIAE, 
Bhopal 

3 

6. Sh. Rajesh Kumar Pest Surveillance NIPHM, 
Hyderabad 

5 

7. Mrs. Pragya Singh E-Governance 
Application in ICAR for 
Technical Staff  

ICAR-IASRI, 
New Delhi 

5 
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S.No.  Name Title of HRD programme  Organizing 
Institute  

No. of 
days 

Administrative Staff  

1. Sh. Manni Lal Budget Utilization 
Procedure 

ICAR-NAARM, 
Hyderabad 

3 

Accrual Accounting 
(Third Batch)  

ICAR-NRRI, 
Cuttack 

5 

2. Sh. Kunwar Singh Reservation in services ISTM, New Delhi 4 

Emotional Intelligence 3 

3. Sh. Avtar Singh Budget Utilization 
Procedure  

ICAR-NAARM, 
Hyderabad 

3 
 

Implications of new 
labour codes, 2020 for 
ICAR 

  

Accrual Accounting  for 
Administrative and 
Finance staff dealing 
with Accrual Accounting 
in ICAR Institutes and 
HQs 

ICAR-NRRI, 
Cuttack 

5 

4. Sh. Tarsem Singh 
Purba 

Reservation in services ISTM, New Delhi 4 

5. Smt. Jasvir Kaur  Public procurement for 
central govt. officers 

AJNIFM, 
Faridabad 

6 

6. Sh. Ashwani 
Kumar 

Public procurement for 
central govt. officers 

AJNIFM, 
Faridabad 

6 

7. Sh. Rajinder 
Kumar Raheja 

Accrual Accounting  for 
Administrative and 
Finance staff dealing 
with Accrual Accounting 
in ICAR Institutes and 
HQs 

ICAR-NRRI, 
Cuttack 

5 
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 S. No.
 

Programme Title Number of 
Participants 

Duration 

1.  Groundnut milk and its products  2 17-18 March 2021 
2.  Baking technology for entrepreneurship 

development 
19 18-19 March 2021 

3.  Fish processing and value addition  7 14-16 June 2021 

4.  Groundnut/soy based flavored beverage, 
curd and paneer 

3 12-14 July 2021 

5.  Processing and value addition of mango 4 19-22 July 2021 
6.  Handling and storage of fruits and 

vegetables for distant marketing 
3 03-05 August 2021 

7.  Poly lined ponds for water harvesting and 
irrigation in semi -arid areas  

21 28 August 2021 

8.  Gluten free baked products from coarse 
cereals and millets 

3 2-4 September 2021 

9.  Post-harvest handling of mushroom and 
protected cultivation of high value winter 
vegetables for doubling farmer’s income 

3 7-9 September 2021 

10.  Fish processing and value addition 1 14-16 September 
2021 

11.  Processing of groundnut/ soybean for milk, 
curd and paneer like products 

2 04-08 October 2021 

12.  Vegetable processing for rural women  36 16-18 November 
2021 

13.  Poultry and backyard fishery  18 23-24, November 
2021 

14.  Economic empowerment of farmers and 
entrepreneurs through value addition  

1 25-27 November 
2021 

15.  Pest and disease management of fruit crops 32 08 December 2021 
16.  Packaging of fresh, minimally processed 

fruits, vegetables and processed products  
1 7-9 December 2021 

EDP under CRP on SA 
1.  Value addition of millets 50 26 March 2021 
2.  Makhana processing 1 3-5 July 2021 
3.  Preparation of makhana kheer mix 1 5-7 July 2021 
4.  Roasting of peanuts using makhana primary 

roasting machine 
2 13-14 July 2021 

5.  Roasting of dry fruits and seeds (almond, 
cashew, pumpkin seed, melon seed, etc.)  

4 14-24 September 
2021 

6.  Pulse processing 34 28 September 2021 
7.  Fruits, vegetables and millet processing 38 29 September 2021 

 

Entrepreneurship Development Programme 
(EDP)
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Incubation of makhana pilot plant to Mr. Gurdeep Singh

EDP on gluten free baked products from coarse cereals and millets
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Farmer's Training

 
Programme Title  Number of 

Participants  
Duration  

1.  Balanced use of fertilizers  32  18 June 2021  
2.  Management of foot and mouth disease 

(FMD) in cattle  
32  30 June 2021  

3.  Production and cultivation of mushroom  20  06 July 2021  
4.  Integrated nutrient management of kharif 

Crops 
46  23 July 2021  

5.  Insect pest and disease management of  
kharif  

60  30 July 2021  

6.  Carrot grass (Parthenium hysterophorus)  15  22 August 2021  
7.  Diseases of kharif crops  21   9 September 2021  
8.  Post-harvest technology for agricultural 

produce  
22  20-24 September 

2021  

9.  Cultivation techniques for rabi crops  20  22 October 2021  
10.  Protected cultivation of vegetable crops & 

drip irrigation 
36  29 October  2021  

ATMA Sponsored   
1. Nutri-cereals and maize based baked 

products 
10  24-25 February 2021  

2. Packaging of coarse food grains especially 
millets and its processed products  

36  7-9  March 2021  

 

S. No.
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3. Post-harvest technology for agricultural produce

 
30  20-24 September 2021  
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ATMA sponsored Farmer’s training at ICAR-CIPHET, Ldh



SCSP Training

 
Programme Title Number of 

Participants 
Duration 

1.  Construction of low-cost polyhouse and 
shade net house structures for vegetables 
and nursery production 

12 04-06 January 2021 

2.  Post-harvest handling and processing of 
freshwater fish 

50 02-04 February 2021 

3.  Entrepreneurship development on fish 
drying and pickle making techniques 

50 10-12 February 2021 

4.  Processing and value addition of 
underutilized fruits of Manipur 

50 15-17 March 2021 

5.  Fish processing and value addition  50 16-18 March 2021 
6.  Processing and value addition in millets and 

pulses  
50 18-21 March 2021 

 7. Post-harvest management of onions and 
grapes  

50 11-13 October 2021 

8. Post-harvest handling of freshwater fish  50 26-28 November 
2021

 
PMFME Scheme 

1. Training of Master Trainers (ToMT) on Fat 
and Oilseed Products Processing 

06 29 June - 03 July 
2021  

2. Training of Master Trainers (ToMT) on Fat 
and Oilseed Products Processing 

23 01-06 January 2021 

 

SC Partcipants undergoing SCSP skill development training at CoF, Kishanganj (Bihar)

S. No.
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Student's Training

 

University  Number of 

Participants 

Duration 

1.    Dr. Balasaheb Sawant Konkan Krishi 

 

Vidyapeeth-Dapoli, IGKV-Raipur,

 

 MPUAT- Udaipur 

131 10 June -9 July, 2021 

2.  SKAUST-Kashmir 25 17 November-16 
December 2021 

 
3.  Dr. Balasaheb Sawant Konkan Krishi 

Vidyapeeth-Dapoli 
02 

4.  Fish by-product utilization and low cost 
drying; GADVASU, Ludhiana 

20 05-20 October 2021 

 

S. No.
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Agro Business Incubation Centre  (ABI)

 
Programme Title Number of 

Participants 
Duration 

1.  Training on groundnut processing  02 17-18 March 2021 

2.  Training on makhana processing 01 18 March 2021 

3.  Sensitization program on agribusiness 
entrepreneurship development through agro 
processing 

20 19 March 2021 

4.  Sensitization program on agribusiness 
entrepreneurship development through agro 
processing 

26 20 March 2021 

 

Incubation provided: 03
S.No. Title Contracting party Duration 
1.  Processing of Jamun pulp M/s Unitech Technocrats 

Kala Amb, H.P.  
March 2021- till date  

2.  Groundnut processing  Mr. Narinder Singh, 
Ludhiana 

September 2021- till date 

3.  Makhana processing Mr. Gurdeep Singh, 
Rupnagar 

October 2021- till date
 

 

Training on “Groundnut processing” to 
Mr. Jaswant Singh and Mr. Narinder Singh 

Sensitization Program on Agribusiness 
Entrepreneurship Development through 

Agro Processing at Ayali Khurd 
Ludhiana on 20.03.2021

S. No.
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Trainings under KVK

Krishi Vigyan Kendra 
(KVK), Activities

S.No. Program Title Number of 
Participants 

Duration 

Vocational Training 

1.  Protected cultivation of vegetables 36 29 October 2021 

2.  Integrated nutrient management 19 12 November 2021 

3.  Vegetable processing 26 06-08 October 2021 

4.  Beekeeping 52 13-15 January 2021  

5.  Fruit processing 36 16-18 November 
2021 

On-Campus Training 

6.  Organic farming  14 30 January 2021 

7.  Fruit orchards  40 12 February 2021 

8.  Rabi crops  20 22 October 2021 

9.  Drip irrigation  36 29 October 2021 

10.  Protected cultivation of vegetable   

Off-Campus Training 

11.  Fruit processing  26 27 March 2021 

12.  Backyard poultry and fishery  50 23-24 November 
2021 

Online Webinars 

13.  Beekeeping 40 20 May 2021 

14.  Drip irrigation and fertigation 43 07 June 2021 

15.  Cultural practices for production of kharif crops  24 11 June 2021 

16.  Awareness campaign on balanced use of fertilizers  32 18 June 2021 

17.  Management of foot and mouth disease (FMD) in 
cattle  

32 30 June 2021 

18.  Production and cultivation of mushroom 20 06 July 2021 

19.  Integrated nutrient management of kharif crops  46 23 July 2021 

20.  Training of insect pest and disease management 
of kharif crops  

60 30 July 2021 

21.  Poly lined ponds for water harvesting and 
irrigation in semi -arid areas   

26 28 August 2021 

22.  Diseases of kharif crops 21 9 September 2021 

23.  Marketing and packaging of processing products 
for entrepreneurs  

29 15 September 2021 
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S.No. Program Title Number of 
Participants 

Duration 

1.  Locust control for state agriculture extension 
functionary 

22 16 September 2021 

2.  Integrated pest management in kharif crops for 
state agriculture extension functionary  

21 20 September, 2021 

3.  Integrated nutrition management technology in 
rabi crops  

19 12 November 2021 

Crop Residue Managemet (CRM) Activities  

Awareness Programmes 

4.   In situ crop residue management at Raipura village 
of Abohar  

45 31 August 2021 

5.   In situ crop residue management at Malookpura 
village block Abohar

  53 1 September 2021 

6.  In situ crop residue management at Krishi Vigyan 
Kendra, ICAR-CIPHET, Abohar  

47 23 September 2021 

7.  An awareness program was organized by Krishi 
Vigyan Kendra Abohar on Paddy stubble 
management techniques at Government High 
Smart School, Malookpura  

200 September 2021 

8.  Field Days under CRM at Dhani Chirag, Dhani 
Kamamian and Awa Village 

50 22-24 March 2021 

Farmer’s Visit 

9.  Farmers visit ICAR-CIPHET, Abohar  10 18 March 2021 

Student’s Visit 

10.  B.Sc Agriculture students from Adesh Institute of 
Higher Education, Faridkot, ICAR-CIPHET, Abohar  

 
 

14 19 March 2021 

11.  B. Sc Agriculture students from Ferozeshah 
College Ferozepur, visited ICAR-CIPHET, 
Abohar 

 

20 25 February 2021 
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A participant receiving certificate at KVK, Abohar
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Events Organized

S. No. Event Date 

1.  Republic Day Celebration 26 January  2021  
2.  Science Day   28 February 2021 
3.  International Women's Day Celebration 08 March 2021 
4.  International Yoga Day Celebration 21 June  2021 
5.  ICAR Foundation Day - Har Med Par Ped 16 July 2021 
6.  Independence Day Celebration 15 August 2021 
7.  fganh i[kokM+k   14-28 September 2021 
8.    17 September  2021 
9.    15 October 2021 
10.  World Food Day  16 October 2021 
11.  Vigilance Awareness Week 27 October - 02 November  2021 

12.  Rashtriya Ekta Diwas 31 October 2021 
13.  Indian Constitution Day 26 November 2021 

14.  World Soil Health Day 05 December 2021  

15.  PM address on Natural Farming 23 December 2021 

16.  Kisan Diwas 23 December 2021 

17.  Swachhta Pakhwada  16-31 December 2021 
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ndICAR-CIPHET celebrated 72  Republic Day to 
honour the date on which the Constitution of India 
came into effect. On this occasion Dr. Nachiket 
Kotwaliwale, Director, ICAR-CIPHET, hoisted the 
tricolour and addressed the staff of the institute. 
Different cultural and sports activities were 
organized for staff and their family members after 
the flag hoisting ceremony.

International Women's Day Celebration
ICAR-CIPHET celebrated International Women's 
Day (IWD) on 8th March 2021. This year theme of 
ICAR was “Women Leadership in Agricultural: 
Entrepreneurship, Equity & Empowerment (3 
E's)”. To commemorate the occasion and 
celebrate the theme, five successful women 
entrepreneurs, who were trained by the Institute, 
were honoured. Three women entrepreneurs' 
viz. Mrs. Anita Goyal, M/s Zaika, Jagraon; Mrs. 
Sarabjeet Kaur, M/s Gill Farms, Jalandhar and 
Ms. Shruti Goyal, M/s. Swadam Labh, Jagraon 
joined the programme at ICAR-CIPHET, 
Ludhiana while Mrs. Renu Mishra M/s Siya Ram 
Food Industries, Noida joined through online mode. Mrs. Snehal Dudue of Yavatmal, Maharashtra could 
not join due to technical issues. They shared their success stories and underlined active role of ICAR-
CIPHET in technical as well as confidence building. Dr. Nachiket Kotwaliwale, Director, ICAR-CIPHET, 
Ludhiana congratulated all the women workforce engaged in technology development, dissemination 
and commercial exploitation. 

Republic Day 
Celebration

96
EVENTS ORGANIZED



ICAR-CIPHET, Ludhiana along with ICAR-CIAE, 
thBhopal successfully celebrated 7  annual 

stInternational Day of Yoga on 21  June, 2021 
through video conferencing. There were 122 
participants participated during the programme 
from both the institutes (CIPHET, Ludhiana & 
Abohar, CIAE, Bhopal & Coimbatore). Dr. 
Debabandya Mohapatra, Principal Scientist, 
ICAR-CIAE coordinated the programme. This 
year's programme was themed at “Yoga for 

well-being”. The programme started at 7.00 AM 
with introduction of Yog Guru, Shri. Sanjay 
Gurvekar followed by Pranayam as guided by 

Yog Guru. After pranayama, a lecture was 
delivered by Dr. Anju Soni, Physician. Earlier Dr. 
C.R. Mehta, Director, ICAR-CIAE, Bhopal, 
briefed about the importance of Yoga and 
urged to Yog Guru to suggest Yoga Asanaas for 
daily routine. Sh. Anil Handa delivered the vote 
of thanks, which was followed by the 
concluding remarks by Dr. Nachiket 
Kotwaliwale, Director, ICAR-CIPHET, Ludhiana, 
who urged the participants to practice basic 
yoga kriyas such as Pranayam, Sukshma 
Vyayam, and Asanas. He advised to form 
groups to ensure regularity and discipline.

 International Yoga Day Celebration
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ICAR's Foundation Day Celebration with 
theme 'Har Med Par Ped'

Mera Gaurav including 35 scientists and 
technical officers visited different villages to 
plant sapling of 3-varieties of Phycus, 
Ponocarpus and Neem on ICAR Foundation 
Day (16.07.2021) and to sensitize the people 
in and around to help the nation turn green by 

ICAR-CIPHET, Ludhiana celebrated ICAR's 
Foundation Day with theme 'Har Med Par Ped' 
and organized an 'on-farm boundary 
plantation in Punjab' for contributing to ICAR's 
mission to plant 1 crore saplings and thereby 
making India Green. Nine teams of Mera Gaon 



joining the national campaign on 
plantation and awareness program.  
The plantation campaign was 
started from the institute followed by 
relaying green flag to MGMG teams 
visiting different villages. In this 
regard an online session on 'On-farm 
boundary plantation for Agro 
Ecological conditions of Punjab' was 
also conducted which was delivered 
by Dr. Rishi Indra Singh Gill, Pr. 
Scientist, PAU. It received 150 
participants. 

Plantation done by ICAR-CIPHET, Ludhiana
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th th The Institute celebrated 75  Independence Day at both campuses on 15 August 2021. Dr. Nachiket 
Kotwaliwale, Director, ICAR-CIPHET unfurled the Tricolour in Ludhiana campus and addressed the 
staff on the occasion. He highlighted the achievements of the Institute during this year and stressed 
upon the importance of post-harvest management along with maintaining health and hygiene.

Independence Day Celebration
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thKVK, ICAR-CIPHET, Abohar organised Mahila Kisan Diwas on 15  October 2021 in the Balluana 
village. The programme was attended by 45 women who were provided information about the 
advanced agricultural machinery/ instruments used in honey bee production, mushroom 
production, animal husbandry and dairy production. The procedure for obtaining loan from bank for 
starting own business was also discussed. The women were also acquainted with process of 
compost making and developing poshan vatika.

Mahila Kisan Diwas

KVK, ICAR-CIPHET, Abohar organized One day 
Nation Campaign on “Poshan Abhiyan” and “Tree 

thPlantation” on 17  September, 2021 in collaboration 
with IFFCO and Agriculture Department, Abohar. 75 
Farmers from different villages participated in this 
program .

Poshan Maah
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ICAR-CIPHET, Ludhiana and Abohar Campus 
observed the vigilance awareness week and 

thorganized different activities during 26  
ndOctober- 2  November 2021. The week started 

with the pledge taking ceremony by Dr. 
Nach ike t  Ko twa l iwa le ,  D i rec to r,  S r.  
Administrative Officer, Finance & Accounts 
Officer, all the Scientific, Technical and 
Administrative staff of the Institute.  A virtual 
workshop on 'Independent India@75:Self-
reliance with Integrity' was organized. The chief 
guest and invited speaker for the workshop, Mr. 
G.P. Sharma, Director (Finance), ICAR delivered 
his speech and shared his views on Vigilance 
structure in India. Dr. Nachiket Kotwaliwale, 
Director, ICAR-CIPHET expressed his views on 

'Independent India@75:Self-reliance with 
Integrity' and emphasized to work with highest 
level of honesty, integrity and dedication for the 
growth of the Institute and benefit of the 
stakeholders. About 41 participants attended 
this virtual programme. 

Vigilance Awareness Week 

While engaging in physical activities, the 
standard norms of guidelines concerning 
COVID-19 (wearing a mask/ maintaining 
Physical distance/ avoiding physical contact 
etc.) circulated by the Government of India 
/ICAR have been strictly followed. The 
“Swachchhta Pakhwada” was celebrated with 
highest spirit from 16-31 December 2021. All 
staff of ICAR-CIPHET, Ludhiana and Abohar 
actively participated in the events. The 
“Swachhata Pakhwada'' was started by taking 
the swachchhata pledge through video 
conferencing on 16 December 2021. Dr. 
Nachiket Kotwaliwale, Director, ICAR-CIPHET, 
Ludhiana delivered a speech regarding the 
importance of swachhta in daily life and the 
participation of each individual in the 
Pakhwada. The activities such as cleanliness 
drive, awareness program, digitization of office 
records, disposal of old files and items, 
beautification of the institute campus and 
displaying banners showing the importance of 
swachhta have been conducted during the year. 
Various types of activities and cleanliness 
awareness programmes were conducted in 
campus and nearby areas during this 

Pakhwada. Among these activities, one activity 
was organized as Kisan Diwas on 23 December 
2021 through online mode. Different farmers 
participated and a few of them shared their 
experiences in village cleanliness maintenance 
and they also appreciated the role of ICAR-
CIPHET for post-harvest management. This 
programme was attended by nearly 100 farmers 
from across the country.
KVK, ICAR-CIPHET, Abohar also organized 

th
“Waste to Wealth” Swachata Campaign on 12   

October, 2021 at Malukpura Village. 50 school  

children's, 25 farmers and 2 dignitaries 

(Principal of Gov. High Smart School and 

Sarpanch) were participated in this programme.

Swachh Bharat Abhiyan (SBA) Activities
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CIPHET-IIFA 2021
ICAR-Central Institute of Post-
Harvest Engineering and 
Technology, Ludhiana has 

rdcelebrated its 33  foundation 
rdday on 3  October, 2021. To 

commemorate the occasion 
and also to celebrate 75 years 
of Indian Independence, the 
Institute organized ICAR-
CIPHET and Industry Interface 
Fair on Agro processing – 
2021 (CIPHET-IIFA 2021) 
during 3-4, October, 2021. The 
event  was inaugura ted 
virtually by Dr. Suresh Kumar 
Chaudhari, DDG (NRM & 

rdEngg.), ICAR on 3  October, 
2021 at  10.00 am. He 
highlighted that ICAR-CIPHET 
has a very vital role to play in 
increasing farmers' income. 
The technologies developed 
by the institute which includes 
machineries, equipment, 

process protocols and value 
added products can boost the 
income through processing 
and reducing post-harvest 
losses. All the former Directors 
of ICAR-CIPHET along with Dr. 
K K Singh ADG (Engg.) and Dr. 
S N Jha ADG (PE) were 
p r e s e n t  d u r i n g  t h e  
inauguration and expressed 
their views about the institute 
a n d  w a y s  f o r w a r d .  A  
technology compendium and 
six technical bulletins were 
also released during the 

occasion. In the virtual fair 
d i f f e r e n t  t e c h n o l o g i e s  
(machines, process protocols 
etc.) were showcased in 
interesting way and panel 
d iscuss ions on d i f ferent  
themes. The virtual exhibition 
and interaction sessions were 

rdthroughout the days on 3  and 
th4  October, 2021. Various 

sessions and virtual exhibition 
were  a t tended by  3695  
participants during the CIPHET-
IIFA 2021.
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Other webinars/meetings

ICAR-CIPHET organized a demonstration-
cum-interaction meet with the scientists of 
KVKs under GADVASU, Ludhiana on Post-
Harvest Technologies on 13 Janauary, 2021.  
Eighteen scientists of KVKs participated in 
interaction meet. Dr. Inderjeet Singh, Vice 

ICAR-Central Institute of Post-Harvest 
Engineering and Technology, Ludhiana 
organised web-casting of PM's address on 
Natural Farming to Farmers and Farmer 
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Chancellor, GADVASU, Dr. Rajbir Singh, 
Director ATARI, Zone-I and Dr. Parkash Singh 
Brar, Director of Extension Education, 
GADVASU were also present during the 
demonstration and interaction meeting.

Demonstration-cum-interaction meet 

Scientist Interface Meeting on 16 December, 
2021. The event was attended by 182 
participants including farmers, students and 
staffs of the institute.

Prime minister's address & farmer scientist interface meeting



Singh, Director ICAR-ATARI Zone- I, Ludhiana; Dr. 
S.K. Singh, Director ICAR- ATARI Zone- II, 
Jhodpur; Dr. Atar Singh, Director ICAR- ATARI 
Zone- III, Kanpur; Dr J.V. Prasad, Director ICAR- 
ATARI Zone- X, Hyderabad were the invited 
members of the session. Dr Nachiket Kotwaliwale 
Director, ICAR-CIPHET, Dr Sandeep Mann, OIC, 
PME and Dr Renu Balakrishnan, Dr. D.N. Yadav, Dr. 
K. Bembem and Mr. Vikas Kumar also attended the 
session. 

Site implementation group meet on “Kisan Diwas” on 23.12.2021.

Singh Sanga, Director, ATMA; Dr. Jaswinder, ADO; 
Dr. Rajkumar, AEO; Dr. Pritpal Singh, Dr. Rahul 
Kumar Anurag, Dr. Renu Balakrishnan, Er. Yogesh 
Kalnar and team members were the facilitators. Dr. 
Nachiket Kotwaliwale highlighted the post-harvest 
loss of agricultural produce and sensitized farmers 
for agro-processing, value addition, custom hiring 
of APC facilities available at CIPHET at nominal 
rate and appealed farmers to participate in 
reducing huge post-harvest loss and increase 
their income by utilizing government resources. 
Dr. Rajbir Singh briefed about the benefits of agro-
processing and justified the need to adopt such 
practices at field level. 

Meeting at agro-processing centre (M/s Khalsa Farm, Balachour, SBS Nagar)
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A brainstorming session was organized on 23 
June, 2021 through virtual mode for 
deliberating the course of action of the project 
“Capacity building of agricultural extension 
professionals to promote agro-processing”. 
Dr. K. Alagusundaram, DDG (Agril. Engg.), 
ICAR, New Delhi and Dr. A.K. Singh, DDG 
(Agril. Extension), ICAR, New Delhi chaired 
the session. Dr. S.N. Jha, ADG (PE); Dr. 
Randhir Singh ADG (Agril. Extn); Dr. Rajbir 

Brainstorming session

ICAR-CIPHET organ ized  s i te  p lan  
imp lementa t ion  g roup meet ing  to  
commemorate 'Kisan Diwas' on 23.12.2021 
under Farmer FIRST Program (FFP). At its 
established chemical free jaggery processing 
unit in Uppal Farm, Rahon and Agro 
Processing Centre (Khalsa Farm) at 
Balachaur, SBS Nagar, Punjab farmers were 
given live demonstrations of the established 
processing units (chemical free jaggery unit 
and agro-processing centre). Dr. Rajbir 
Singh, Director, ICAR-ATARI, Ludhiana; Dr. 
Amandeep Singh Brar, Deputy Director, KVK, 
SBS Nagar; Dr. Rajesh, HDO; Dr. Kamaldeep 



çR;sd o"kZ dh Hkkafr] laLFkku esa bl o"kZ fnukad 14 ls 28 
flrEcj 2021 rd jktHkk"kk fganh i[kokM+k euk;k x;kA 
lekjksg dk mn~?kkVu fnukad 14 flrEcj 2021 dks MkW- 
ufpdsr dksrokyhokys] ekuuh; funs'kd] Hkk-d`-vuq-i-
&lhQsV] yqf/k;kuk ds dj deyksa }kjk fd;k x;kA bl volj 
ij oSKkfud ,oa LVkQ lnL;ksa dks lEcksf/kr djrs gq, mUgksaus 
fganh ds çpkj&çlkj ds fy, fnup;kZ esa ljy 'kCnksa ds ç;ksx 
ij tksj fn;kA eq[; vfrfFk us Hkk-d`-vuq-i-&lhQsV] 
yqf/k;kuk esa oSKkfud ,oa ç'kklfud dk;kZsa esa gks jgs fganh ds 
mi;ksx dh ljkguk dh ,oa çfr;ksfxrkvksa esa c<+&p<+ dj Hkkx 
ysus dk vkgoku fd;kA jktHkk"kk fganh i[kokM+k ds vè;{k MkW-
vkj-ds- flag us vius lacks/ku esa crk;k fd fganh i[kokM+k dks 
R;kSgkj ds :i esa eukus ls fganh l'kDÙk ,oa lkeF;Zoku gksxh 
vkSj mUgksus laLFkku ds leLr oSKkfudksa ls vuqjks/k fd;k fd 
os vius 'kks/k&i=ksa dks fganh Hkk"kk esa çdkf'kr djus ij tksj 
nsaA bl volj ij laLFkku dh fganh i[kokM+k lfefr ds lnL; 
lfpo Jh dqaoj flag us i[kokM+k ds nkSjku 15 fnuksa rd pyus 
okyh fofHkUu çfr;ksfxrkvksa ,oa dk;ZØeksa dh :ijs[kk crkbZA 
jktHkk"kk fgUnh i[kokM+k lfefr&2021 ds lnL; Jh fodkl 
dqekj] Jh eUuh yky] MkW iwue] lqJh Fkksaxe lquhrk nsoh] MkW 
çsj.kkukFk vkSj MkW fouksn dqekj lgkj.k dk dk;ZØe ds 

jktHkk"kk fganh i[kokM+k 

vk;kstu esa egRoiw.kZ ;ksxnku jgkA jktHkk"kk fganh 
i[kokM+k ds nkSjku fofHkUu la;kstdksa ,oa lg&la;kstdksa ds 
lg;ksx ls nksuksa ifjljksa dks feykdj dqy 16 çfr;ksfxrk,a 
djokbZ xbZ] ftuesa 4 çfr;ksfxrk,a Hkkd`vuqi&lhQsV] 
yqf/k;kuk ,oa vcksgj esa la;qDÙk :i ls djokbZ xbZ] tSls 
fganh fVIi.k ,oa çk:i ys[ku] çkFkZuk i=] daI;wVj ij fganh 
esa Vkbfiax] fganh fuca/k] fganh dkO; ikB] foKku laca/kh 
'kks/k i=] iksLVj] fganh vuqokn çfr;ksfxrk vk;ksftr dh 
xbZA jktHkk"kk fganh i[kokM+k ds vUrxZr vk;ksftr lHkh 
çfr;ksfxrkvksa esa laLFkku ds lHkh vf/kdkfj;ksa ,oa 
deZpkfj;ksa us c<+&p<+dj fgLlk fy;kA fnukad 28 
flrEcj 2021 dks MkW- ufpdsr dksrokyhokys] lhQsV] 
yqf/k;kuk }kjk çfr;ksfxrkvksa ds fotsrkvksa dks iqjLdkj 
çnku fd;s x;sA blds vfrfjDr laLFkku esa fganh esa fd;s 
x;s dk;ks± dk ewY;kadu dj laLFkku ds deZpkfj;ksa dks Hkh 
iqjLd`r fd;k x;k ,oa vf/kd ls vf/kd fganh esa dk;Z djus 
ds fy, lHkh dks çksRlkfgr fd;k x;kA Jh fodkl dqekj] 
izHkkjh jktHkk"kk izdks"B ,oa lnL; lfpo jktHkk"kk 
dk;kZUo;u lfefr us Hkh lHkh ls fganh esa vf/kdkf/kd dk;Z 
djus dh vihy dhA 

fganh i•okM+k @dk;Z'kkyk
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fganh i[kokM+k ds nkSjku laLFkku ds vf/kdkjh iqjLdkj izkIr djrs gq,
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t hpost a year on 15  August, 2023. In 
commemoration of this theme, ICAR-Central 
Institute of Post-Harvest Engineering & 
Technology, Ludhiana commenced various 
programmes, webinars, webinar series, 
orientation programme, EDPs etc. Some of the 
highlights are:

'National Webinar Series on ICAR-CIPHET Post-Harvest Technologies'

Azadi Ka Amrit Mahotsav

. 
 

Webinar Topic  Speaker  Date  No. of 
participants  

1. 
 

Utilization and value addition 
to mustard processing by-
products 

Dr. S. K. Tyagi  
Project Coordinator, 
AICRP-PHET  

27 August, 2021  200  
 

2. A sustainable option for 
agricultural crop residues 
management through 
mushroom production  

Dr. RC Kasana, 
Principal  Scientist 
Dr. Rahul Kumar Anurag, 
Scientist, AS&EC 
Division  

31  August,  2021  120  

3. Makhana production and its 
mechanized processing  

Dr. R. K. Vishwakarma  
Principal  Scientist, 
FGOP Division  

28 September, 
2021  

170  

4. Protected agriculture -  the 
next generation agriculture  

Dr. R. K. Singh  
Project Coordinator, 
AICRP-PEASEM  

26 October, 2021  80  

5. Plant based dairy analogues: 
a healthy choice  

Dr. D. N. Yadav  
Head, TOT Division  

29 November, 
2021  

85  

6. Entrepreneurship through 
mechanized wadi  making  

Dr. Sandeep Mann  
Principal  Scientist, 
TOT Division  

23 December, 
2021  

60  

 

S No.
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Azadi Ka Amrit Mahotsav is an initiative of the 
Government of India to celebrate and 
commemorate 75 years of progressive India 
and the glorious history of its people, culture 
and achievements. The official journey of "Azadi 

thka Amrit Mahotsav" commenced on 12  March, 
2021 which started a 75 week count down to our 

th75  anniversary of Independence and will end 



'Expertopedia' on ICAR-CIPHET Post-Harvest Technologies'

S. 
No. 

Webinar Topic Speaker Date No. of 
participants 

1. Entrepreneurship in 
livestock and poultry 
sector: opportunities and 
approach 

Dr. Prithwi Singh, CEO, 
SuperZop 
 
 

18 October, 
2021 

200 

Innovation & livestock 
products: the way 
ahead 

Dr Rahul Srivastava, 
Consultant, International 
Development Organization 

2. Development of sensors 
for quality analysis of 
livestock products  

Dr. Sunil Bhand, Professor, 
Dept of Chemistry & Dean, 
Sponsored Research & 
Consultancy, BITS Pilani, 
Goa Campus 

17 
November, 
2021 

180 

Recent development in 
rapid point of care 
devices for quality 
evaluation of meat 
products 

Dr. Yogesh Kumar, Senior 
Scientist, ICAR-CIPHET 

3. Status & scope of non-
thermal technology in 
India  

Dr. C. Anandharamakrishnan, 
Director, NIFTEM-T, 
Thanjavur, Tamil Nadu  

10 
December, 
2021 

200 

Non-thermal 
technologies for quality 
improvement of livestock 
& fish products  

Dr. P. Srinivasa Rao, 
Professor, Agricultural & 
Food Engineering, IIT 
Kharagpur 

 
An orientation programme cum exposure visit for the students of Partap Public School, Ludhiana 
was coordinated on theme “Opportunities in agriculture sector for entrepreneurship and 

themployment” at ICAR-CIPHET, on 26  November, 2021, under Azadi ka Amrit Mahotsav 
programme series. About 65 participants attended this program. 
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ICAR-CIPHET signs MoU 
with SBI, PAU, Ludhiana

Digital monitoring transactions 
offer ease & transparency, and 
this has been a priority of ICAR to 
enable all Institutes to accept 
payment through their websites. 
To implement this policy, MoU has 
been signed between ICAR-
CIPHET Ludhiana, and State 
Bank of India for Payment 
Gateway on 04.09.2021. This 
facility has enabled the ICAR-
CIPHET to do the digi ta l  
transactions. The SBI Payment 
Gateway is live on the CIPHET 
website for the users. This 
initiative is under the Digital India 
Programme of Govt. of India. 

ICAR-CIPHET, Ludhiana and SBI signed MoU for payment gateway 

ICAR-CIPHET, Ludhiana inks MoU 
with Indian Gherkin Exporters 
Association (IGEA), Bengaluru 

MoU between ICAR-CIPHET, Ludhiana 
and Indian Gherkin Exporters Association 
(IGEA), Bengaluru is signed along with a 
Consultancy proposal for the project 
entitled 'Performance evaluation of Fruit fly 
scanning machine' for Rs.4.95 Lakh. 
Project team consists of Dr. Nachiket 
Kotwaliwale (PI), Er. Yogesh Kalnar (Co-PI), 
Dr. Guru P. N. (Co-PI).

ICAR-CIPHET, Ludhiana and IGEA, Bengaluru 
signed MoU through online mode

ICAR-CIPHET, Ludhiana signs MoU with Agricultural Skill Council of India, (ASCI), Haryana, to act 
as Subject Matter Expert (consultancy Project Mode) to facilitate ASCI for competency based 
content development for the “Packhouse Worker” Job Role (Participant Handbook and Trainer/ 
Facilitator Guide) as per approved Qualification Pack (QP) and Model curriculum (MC)

ICAR-CIPHET signs MoU with ASCI, Haryana

Linkages & Collaboration
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ICAR-CIPHET in News
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Research Papers (National/International)

Chawla, R., Sivakumar, S., 
Mishra, S., Kaur, H., & 
Anurag, R.K. (2021). 
Modif ied Atmosphere 
Packaging for milk cake: 
Assessment of ideal gas 
composition for extending 
shelf life. British Food 
Journal, 123(8), 2893-
1906.  

Ghodki, B.M., Srihari G., 

Bidyalakshmi, D.T., & Kalnar, Y. 
B .  ( 2 0 2 1 ) .  D e s i g n  
Consideration of Smart 
Solar Dryer for Precision 
D r y i n g .  J o u r n a l  o f  
AgriSearch, 8(2), 135-138. 

Bala, M., Devarakonda, B., 
Mann, S., Mridula, D., & 
S i n g h ,  R . K .  ( 2 0 2 0 ) .  
E v a l u a t i o n  o f  
physicochemical  and 
functional properties of 
chickpea (Cicer arientum 
L.) flour as a function of 
par t ic le  s ize .  Ind ian 
Journal of Agricultural 
Biochemistry, 33(2), 154-
160. 

Dukare, A.S., Kannaujia, P., 
Kale, S., Indore, N., & 
Singh, R.K. (2021). Plastic 
film and organic mulching 
increases rhizosphere 
microbial population, plant 
growth and mineral uptake 
in low input grown tomato 
in the northwestern region 
of India. Journal of Plant 
Nutrition, 44(6), 814-828. 

Junia, R., Kasana, R.C., Jain, 
N., & Aseri, G.K. (2021). 
G u a r  ( C y a m o p s i s  
tetragonoloba L .) :  A 
potential candidate for the 
rehabilitation of feldspar 
mine spoil amended with 
bioinoculants.  Indian 
Journal of Agricultural 
Research, 55(2), 129-136.

Kannaujia, P.K., & Asrey, R. 
(2021). Effect of harvesting 
season and cultivars on 
s t o r a g e  b e h a v i o u r,  
nutritional quality and 
consumer acceptability of 
s t rawber ry  (Fragar ia  

Dukare, A.S., Kannaujia, 
P.K . ,  Kalnar,  Y.B. ,  & 
Vishwakarma, R.K. (2021).  
Potential utilization of guar 
straw and wood wool in 
c o n t r o l l i n g  r e l a t i v e  
humidity and temperature 
of storage environment.  
Journal of Food Process 
E n g i n e e r i n g ,  4 4 ( 2 ) ,  
e13618.

Gopal, G.S., Venkateshalu, B., 
Nadaf, A.M. Guru P. N., & 
S a t e e s h  P.  ( 2 0 2 1 ) .  
Management of the grape 
m e a l y  b u g ,  
Maconellicoccus hirsutus 
( G r e e n ) ,  u s i n g  
entomopathogenic fungi 
and botanical oils: a 
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Muzaddadi, Abhishek 
Tahkur and Sarvendra 
Kumar (2021) .  Post-
Harvest Handling and 
Processing of Freshwater 
Fish. Training manual, 
SC SP,  ICAR-CIPHET,  
Ludhiana, Punjab (India), 
pp. 107.

Popular articles (Hindi 
a n d  E n g l i s h )  i n  
S u m me r  S c ho ol  /  
W i n t e r  s c h o o l  /  
Technical bulletin / 
Chapter in Training 
Manual etc.

manual, SCSP, ICAR-
CIPHET, Ludhiana, Punjab 
(India), pp. 56.

Armaan U.  Muzaddadi ,  
G.Vidya Sagar Reddy, 
Vikas Kumar & Sandeep P. 
Dawange (2021). ICAR- 
Central Institute of Post-
Harvest Engineering and 
Technology programmes 
under Scheduled Caste 
Sub Plan (SCSP) for 
Khammam District of 
Telangana. In: Training 
M a n u a l  o n  F i s h  
P rocess ing  &  Va lue  
Addition. 1-6. 

Armaan U.  Muzaddadi ,  
G.Vidya Sagar Reddy, 
Vikas Kumar & Sandeep P. 
Dawange (2021). ICAR- 
Central Institute of Post-
Harvest Engineering and 

Armaan U.  Muzaddadi ,  
G.Vidya Sagar Reddy, 
Vikas Kumar & Sandeep P. 
Dawange (2021). ICAR- 
Central Institute of Post-
Harvest Engineering and 
Technology programmes 
under Scheduled Caste 
Sub Plan (SCSP) for 
Khammam District of 
Telangana. In: Training 
M a n u a l  o n  F i s h  
P rocess ing  &  Va lue  
Addition. 1-6.

Armaan U.  Muzaddadi ,  
G.Vidya Sagar Reddy, 
Vikas Kumar & Sandeep P. 
Dawange (2021). ICAR- 
Central Institute of Post-
Harvest Engineering and 
Technology programmes 
under Scheduled Caste 
Sub Plan (SCSP) for 
Khammam District of 
Telangana. In: Training 
M a n u a l  o n  F i s h  
P rocess ing  &  Va lue  
Addition. 1-6.

Bashir, A.A., Ghodki, B.M., 
Muzaddadi, A.U., & Nidoni, 
U. (2021). ICAR-CIPHET 
p r o g r a m m e s  u n d e r  
scheduled caste sub plan 
(SCSP) for Raichur district 
of Karnataka. In Bashir, A.A., 
Ghodki, B.M., Nidoni, U., 
Mathad, P.F., Veena, T., & 
Muzaddadi A.U. (Eds). 
Tr a i n i n g  m a n u a l  o n  
processing and value 
addition in millets and 
pulses, pp. 1-10. (Mar 18-
21, 2021). Ludhiana: ICAR-
CIPHET.

D e v i  T B ,  K h w a i r a k p a m  
Bembem., Joykumar Ng. 
and Muzaddadi, AU. (2021). 
Processing and value 
addition of underutilized 
fruits of Manipur, Training 
Manual of SCSP of ICAR-
CIPHET, Ludhiana, Punjab 
(India). pp 120.

Armaan U. Muzaddadi, Vikas 
Kumar, Prem Kumar (2021). 
Post-Harvest Handling and 
Processing of Freshwater 
Fish, Training manual, 
SCSP of ICAR-CIPHET, 
Ludhiana, Punjab (India), 
pp. 103, February 02-04, 
2021.

Technology programmes 
under Scheduled Caste Sub 
Plan (SCSP) for Khammam 
District of Telangana. In: 
Training Manual on Fish 
P r o c e s s i n g  &  Va l u e  
Addition. 1-6.

Ghodki, B.M., & Kalnar, Y.B. 
(2021) .  S t ra teg ies  to  
Minimize Onion Losses. In 
Kalnar, Y.B., Ghodki, B.M., 
Kudnar, C.K., Dalave, S.C., 
& Anurag, R.K. (Eds), 
Training Manual on Post-
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GVS Reddy, AU Muzaddadi, 
V i k a s  K u m a r ,  P.  
Shanthana, D.Nandini 
Reddy, S.Nagaraju (2021). 
C h e p a l a  Pa r i s h u d h i  
M a r i y u  M a t s y a  
U p p a p a t h u l u  Te y a r i  
V i d h a n a m .  Tr a i n i n g  
manual (Telugu), SCSP of 
ICAR-CIPHET, Ludhiana, 
Punjab (India), March 16-
18, 2021.

Kalnar, Y.B., Ghodki, B.M., 
Sunita, T., & Kudnar, C.K. 
(2021). Agro-processing 
centre: a way to become 
an entrepreneur. In Kalnar, 
Y.B., Ghodki, B.M., Kudnar, 
C.K., Dalave, S.C., & 
Anurag ,  R .K .  (Eds) ,  
Training Manual on Post-
Harvest Management of 
Onions & Grapes, pp. 12-
22 (Oct 11-13, 2021). 
Ludhiana: ICAR-CIPHET.

Manju Bala, and Tushir, S. 
2021. Maize based gluten 
free bakery products. In: 
Tr a i n i n g  M a n u a l  o n  

Harvest Management of 
Onions & Grapes, pp. 23-
32 (Oct 11-13, 2021). 
Ludhiana: ICAR-CIPHET.

Guru P. N., Muzaddaddi A. U. 
and Gurav S. G. (2021) 
Insect pests infesting 
during drying of fishes and 
their management. Pp: 19-
26. In: Muzaddadi A.U., 
Guru, P. N. and Himangshu 
P .  D a s  ( e d s ) .  
E n t r e p r e n e u r s h i p  
development on f ish 
drying and pickle making 
techn iques .  Tra in ing  
manual, SCSP of ICAR-
CIPHET, Ludhiana, Punjab 
(India) pp. 74. 

P. Shanthanna, Sandeep P. 
D a w a n g e ,  G .  
Chamundeswari & D. 
Nandini Reddy (2021). 
Marketing of Fishery 
Products. In: Training 
M a n u a l  o n  F i s h  
P rocess ing  &  Va lue  
Addition, 96-102.

P. Shanthanna, Sandeep P. 
D a w a n g e ,  G .  
Chamundeswari & D. 
Nandini Reddy (2021). 
Marketing of Fishery 
Products. In: Training 
M a n u a l  o n  F i s h  
P r o c e s s i n g  V a l u e  
Addition, 96-102.

Manju Bala, Surya Tushir, 
Poonam Choudhary and 
Mridula D. 2021. Advanced 
m e t h o d s  f o r  t h e  
fortification of oils and fats. 
I n :  T e c h n i c a l  
Compendium on “Fat and 
O i l seed Process ing”    
(Eds D N Yadav, Ranjeet 
Singh and Sandeep P. 
Dawange) ICAR- Central 
Institute of Post-Harvest 
E n g i n e e r i n g  a n d  
Technology, Ludhiana, 
during 01-06 January 
2021. pp. 69-76. 

“Baking Technology for 
e n t r e p r e n e u r s h i p  
Deve lopment”  under  
Scheduled Caste Sub Plan 
(SCSP)  (GoI ) ,  (Eds.  
Ranjeet Singh, Manju Bala 
and Swati Sethi) ICAR- 
Central Institute of Post-
Harvest Engineering and 
Technology, Ludhiana 
during 18-19 March 2021.  
pp 18-23.

Renu  Ba lak r i shnan ,  K .  
B e m b e m  a n d  T h .  

Sandeep P. Dawange (2021). 
P l a n t  l a y o u t  a n d  
m a i n t e n a n c e  f o r  o i l  
processing equipment. In: 
Technical Compendium on 
' F a t  a n d  O i l s e e d  
Processing ' ,  pp.  157.  
January 01-06, 2021.

B i d y a l a k s h m i  D e v i .  
Government Schemes for 
P r o m o t i n g  
Entrepreneurship. Chapter 
in training manual on 
“Processing and Value 
addition of underutilized 
fruits of Manipur under 
SCSP, 15-17, March. Pp 42-
45.

Sandeep P. Dawange (2021). 
P l a n t  l a y o u t  a n d  
m a i n t e n a n c e  f o r  o i l  
processing equipment. In: 
Technical Compendium on 
' F a t  a n d  O i l s e e d  
Processing ' ,  pp.  157.  
Janua ry  01 -06 ,  2021  
(http://iifpt.edu.in/olapp/pm
fme/upload/mt_handbook_f
at.pdf)

Sandeep P. Dawange, Vikas 
Ku m a r,  K .  N a r s a i a h ,  
Sandeep Mann, Yogesh 
Kumar, A. U. Muzaddadi 
(2021). Animal Handling 
and Livestock Product 
Processing Technologies of 
ICAR-CIPHET Ludhiana. In: 
Training Manual on Fish 
P r o c e s s i n g  &  Va l u e  
Addition, 7-14.

Sandeep P. Dawange, Vikas 
Ku m a r,  K .  N a r s a i a h ,  
Sandeep Mann, Yogesh 
Kumar, A. U. Muzaddadi 
(2021). Animal Handling 
and Livestock Product 
Processing Technologies of 
ICAR-CIPHET Ludhiana. In: 
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Sandeep. P. Dawange, G. 
C h a m u n d e s w a r i ,  P.  
Shanthanna & D. Nandini 
R e d d y  ( 2 0 2 1 ) .  F i s h  
Processing Machineries 
used in the Preparation of 
V a l u e  A d d e d  F i s h  
Products. In: Training 
M a n u a l  o n  F i s h  
P rocess ing  &  Va lue  
Addition, 53-55.

Training Manual on Fish 
P rocess ing  &  Va lue  
Addition, 7-14.

Sandeep. P. Dawange, G. 
C h a m u n d e s w a r i ,  P.  
Shanthanna & D. Nandini 
R e d d y  ( 2 0 2 1 ) .  F i s h  
Processing Machineries 
used in the Preparation of 
V a l u e  A d d e d  F i s h  
Products. In: Training 
M a n u a l  o n  F i s h  
P rocess ing  &  Va lue  
Addition, 53-55.

Th. Bidyalakshmi Devi, K. 
B e m b e m  a n d  N g .  
Joykumar ICAR-Central 
Institute of Post-Harvest 
E n g i n e e r i n g  a n d  
Technology programmes 
under Schedules Caste 
Sub Plan (SCSP) for 
Manipur.  Chapter  in  
t r a i n i n g  m a n u a l  o n  
“Processing and Value 
addition of underutilized 
fruits of Manipur under 
SCSP, 15-17, March. Pp 1-
5.

Th. Bidyalakshmi Devi, K. 
B e m b e m  a n d  N g .  
Joykumar Underutilized 
fruits of Manipur and its 
benef i ts .  Chapter  in  
t r a i n i n g  m a n u a l  o n  
“Processing and Value 
addition of underutilized 

Vikas Kumar, A.U. Muzaddadi, 
G.Vidya Sagar Reddy, 
Sandeep P Dawange 
(2021). Packaging of Fresh 
Iced Fish, Ornamental Fish 
and F inger l ings .  In :  
Training Manual on Fish 
P rocess ing  &  Va lue  
Addition, 31-37.

Vikas Kumar, Armaan U. 
Muzaddadi, Abhishek 
Tahkur and Sarvendra 
Kumar (2021) .  Post-
Harvest Handling and 
Processing of Freshwater 
Fish. Training manual, 
SCSP of ICAR-CIPHET, 
Ludhiana, Punjab (India), 
pp. 107, November 26-28, 

fruits of Manipur under 
SCSP, 15-17, March. Pp 6-
13.

Vikas Kumar, A.U. Muzaddadi, 
G.Vidya Sagar Reddy, 
Sandeep P Dawange 
(2021). Hygienic Handling 
and Icing of Freshwater 
Fish. In: Training Manual 
on Fish Processing & 
Value Addition, 24-30.

Vikas Kumar, A.U. Muzaddadi, 
G.Vidya Sagar Reddy, 
Sandeep P Dawange 
(2021). Packaging of Fresh 
Iced Fish, Ornamental Fish 
and F inger l ings .  In :  
Training Manual on Fish 
P rocess ing  &  Va lue  
Addition, 31-37.

Vikas Kumar, A.U. Muzaddadi, 
G.Vidya Sagar Reddy, 
Sandeep P Dawange 
(2021). Hygienic Handling 
and Icing of Freshwater 
Fish. In: Training Manual 
on Fish Processing & 
Value Addition, 24-30.

Vikas Kumar, G. Vidya Sagar 
R e d d y ,  S a n d e e p  P.  
Dawange,  Armaan U.  
Muzaddadi (2021). Fish 
Processing and Value 
Addition. Training manual, 
SCSP of ICAR-CIPHET, 
Ludhiana, Punjab (India), 
pp. 102, March 16-18, 2021.

2021.

Bhat, S., Gupta, J., Paschapur, 
A. U., & Guru P. N. (2021). 
Eco-friendly strategies for 
insect-pest management in 
commercia l  vegetable 
product ion system in  
Uttarakhand, Himalayas. 
J u s t  A g r i c u l t u r e -
M u l t i d i s c i p l i n a r y  e -
newsletter, 2 (2), 034.

Goswami D., Gupta R.K. and 
Mridula D. (2020). Baking 
t a k n e e k  d w a r a  s a w a  
( B a r n y a r d  m i l l e t )  k a  
m u l y a s a n v a r d h a n .  
Prasanskaran Pragati, 4 (2): 
5-11.

Guru, P. N., & Mridula, D. (2021). 
Safe storage of food grains. 
ICAR-Central Institute of 
Post-Harvest Engineering 
and Technology, Ludhiana 
(Punjab). Technical Bulletin 
N o . :  I C A R -
CIPHET/Pub./2021-22/01. 
pp 32.

Guru, P. N., Muzaddaddi, A. U., 
& Gurav, S. G. (2021). Insect 
pests infesting during drying 
o f  f i s h e s  a n d  t h e i r  
management. Pp: 19-26. In: 
Muzaddadi A.U., Guru, P. N. 
and Himangshu P. Das 
(eds). Entrepreneurship 
development on fish drying 
a n d  p i c k l e  m a k i n g  
t e c h n i q u e s .  Tr a i n i n g  
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Mann, S., Sharma, R., Mittal, 
S . ,  S i n g h ,  M . ,  
Balakrishnan R., & Kalnar, 
Y.B. (2021). Technical 
Bulletin on Sugarcane 
processing for production 
of chemical free jaggery 
and allied products. ICAR-
CIPHET, PAU, Ludhiana. 
pp-36.

manual, SCSP of ICAR-
CIPHET, Ludhiana, Punjab 
(India) pp. 74. 

Guru, P.N., Sharma, T., & 
Akanksha. (2021). Insect 
infestation in dried fish and 
t h e i r  m a n a g e m e n t .  
Agriculture & Food: E-
newsletter, 3(8), 393-396.

Kale, S. J., Nath, P., & 
Kannaujia, P. (2021). On-
Farm S t ruc tu res  fo r  
Mushroom Cultivation 
under Indian Conditions. 
M a r u m e g h  K i s a n - E -
Patrika, 6(3), 14-21.

Kannaujia, P.K., Kale, S., 
Indore, N., Nath, P., & 
Singh, J. (2021). Vertical 
farming and its scope in 
vegetable production in 
I n d i a n  c o n d i t i o n s .  
Marumegh Kisaan E- 
Patrika, 6(3), 29-34.

Mridula, D. (2020). Bahuanaaj 
adhaarit poshak atta. 
Prasanskaran Pragati, 4 
(1), 10-18.

Nachiket, K., Mann, S., & 
Sandeep  D.  (2021) .  
Doubling farmer's income 
i n n o v a t i o n  i n  a g r o  
processing. Agriculture 
Today, 64, 65.

Paknu lksyadh ,oa vkj-ds xqIrk ¼2021½- 

[kk| izlaLdj.k esa vksgehd ghfVax- 
izlaLdj.k izxfr&v/k Zokf"k Zd 
jktHkk"kk if=dk] 5¼1½]10&21-

nhfidk xksLokeh] vkj-ds- xqIrk ,oa 
e`nqyk Mh- ¼2020½] csfdax rduhd 
}kjk lok ¼cuZ;kMZ feysV½ dk 
ewY;lao/kZu] izlaLdj.k izxfr& 
v/kZokf"kZd jktHkk"kk if=dk] 4¼2½] 
5&11-

iadt dqekj ¼2021½- Øk;kstsfud 
filkbZ% elkyksa dh xq.oRrk 
izfr/kkj.k gsrq ,d csgrj fodYi- 
izlaLdj.k izxfr&v/k Zokf"k Zd 
jktHkk"kk if=dk] 5¼1½]66&71-

eatq ckyk] eksfudk xxZ ,oa e`nqyk Mh- 
¼2021½- izfr&vkWDlhdkjd rRoksa 
ls Hkjiqj tSol'kDr jaxhu xsgw¡] 
i zl aLdj.k izxfr&v/k Zokf"k Zd 
jktHkk"kk if=dk] 5¼2½] 1&07-

e`nqyk Mh- ¼2020½- cgq&vukt 
vk/kkfjr vkVk] izlaLdj.k 
izxfr&v/kZokf"kZd jktHkk"kk if=dk] 
4¼1½] 10&18-

yhuk dqekjh ¼2021½- [kk| inkFkksZ dk 
fofdj.k }kjk laj{k.k% eq[; 
rduhdsa] ykHk rFkk LokLFk; laca/kh 
Hkzkafr;k] izlaLdj.k izxfr 5¼1½-

yhuk dqekjh ,oa eksfudk 'kekZ]¼2020½- 
n`";rk vk/kkfjr rduhdksa }kjk Qy 
rFkk lfCt;ksa dh xq.oRrk tkap] 
izlaLdj.k izxfr&v/k Zokf"k Zd 
jktHkk"kk if=dk]  4¼2½] 5&11-

lw;kZ rq"khj ¼2020½- Qwyksa esa [kehj dh 
tSo fofo/krk dh vk.kfod igpku] 

'kxQ+ dkSdc] vkse izdk'k ,oa Lokfr 
lsBh ¼2021½- rsy dk tyh; 
fu"d"kZ.k% Ik;kZoj.k ds fy, vuqdwy 
fodYi- izlaLdj.k izxfr& 
v/kZokf"kZd jktHkk"kk if=dk] 5¼1½] 
44&52-

izlaLdj.k izxfr& v/kZokf"kZd 
jktHkk"kk if=dk] 4¼2½] 31&37-

Lokfr lsBh ,oa iadt dqekj ¼2021½- 
oSD;we Qz kbax% mPp xq.oRrk okys rys 
gq, mRiknksa ds fy, rduhdh fodYi] 
izlaLdj.k izxfr&v/kZokf"kZd jktHkk"kk 
if=dk]  5¼1½] 1&9-

lanhi eku] jktho 'kekZ] eunhi flag] 
lfpu feÙky] js.kq ckykd`'.ku vkSj 
;ksxs'k HkkLdj dyukj ¼2021½- nkyksa 
ds izlaLdj.k ij rduhdh cqysfVu]  
lhQsV] yqf/k;kuk-

lanhi eku] jktho 'kekZ] lfpu feÙky 
vkSj ;ksxs'k dkyuj ¼2021½- 'kgn 
çlaLdj.k dh oSKkfud fofèk;ka] [ksrh 
vad 05] flrEcj 2021 i`"B 
50&52-

lw;kZ rq"khj] jktho diqj] eatq ckyk ,oa 
ique pkS/kjh ¼2021½- d`f"k vkS|ksfxd 
vo'ks"kksa  ls mPp eqY; okys ;kSfxdksa 
dk voyksdu] izlaLdj.k izxfr & 
v/kZokf"kZd jktHkk"kk if=dk] 5¼2½]  
21&28-

lanhi iksiVjko noaxs] fodkl dqekj] 
;ksxs'k HkkLdj dyukj] Vh-,p- 
fo|ky{eh nsoh ,oa iadt dqekj 
¼2020½- lw{e&fNnz ;qDr ifjofrZr 
okrkoj.k iSdsftax% ,d uohure 
iSdsftax izkS|ksfxdh] izlaLdj.k izxfr 
& v/kZokf"kZd jktHkk"kk if=dk] 4¼1½ 
41&47-
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Research Projects (2021)
 
 

Project Name Project Leader & 
Associates 

Period of Association Project period 

From To  

List of In-house Projects along with their Investigators 

1. Design and Development 
of  Mechanized System 
for Fruit Bar 
Manufacturing 

Er. Kirti Jalgaonkar  (PI)  01.04.2016 30.11.2019 01.04.2016 
31.03.2021   
  

Dr. Ramesh Kumar (Co-PI) 01.04.2016 31.05.2017 

Mrs. Prerna Nath (Co-PI) 
 

01.04.2016 
01.12.2019 

30.11.2019 
31.03.2021 

Dr. Manoj K. M. (Co-PI) 01.04.2016 30.11.2019 
Dr. Sakharam Kale (Co-PI) 01.07.2020. 31.03.2021 

2. Development of smart 
device for automatic 
detection and 
identification of insects in 
stored grains using 
machine vision 
technology 

Dr.  V.E. Nambi (PI)  01.04.2016 17.07.2018 01.04.2016 
31.12.2021 Dr. Ranjeet Singh (Co-PI) 

 

01.04.2016 
18.07.2018 

17.07.2018 
Till date 

Dr. B.B. Ratnakar (Co-PI) 01.04.2016 13.11.2020 
Er. Yogesh Kalnar  01.04.2019. Till date 

3. Development of 
mechanized litchi de-
stoner.  

Dr. Bibwe Bhusan Ratnakar 
(PI) 

01.04.2017 13.11.2020 01.04.2017 
31.08.2021 

Dr. Kirti Jalgaonkar (Co-PI) 01.04.2017 30.11.2019 
Dr. Pankaj Kumar. 
Kannaujia  (Co-PI) & PI  

01.04.2017 
14.112020 

29.09.2018 
31.08.2021 

4. Designing Extension 
Strategies for Wider 
Adoption of Post-Harvest 
Technologies based on 
Adoption Behaviour of 
End Users 

Dr. Renu Balakrishnan (PI)  01.04.2017 31.03.2021 01.04.2017 
31.03.2020 
 
 

Dr. Anil Kumar Dixit (Co-PI) 01.04.2017 19.06.2017 
Dr. Sandeep Mann (Co-PI) 01.04.2017 31.03.2021 
Associated Dr Arvind 
Kumar (PS), ICAR-ATARI 
(Co-PI) 

01.10.2018 31.03.2021 

5. Development of 
automatic Sorter/Grader 
for Pomegranate and 
Tomato  

Er. Yogesh Kalnar (PI)  01.04.2017 Till date  01.04.2017 
31.09.2021  Dr. V. E . Nambi (Co-PI) 01.04.2017 17.07.2018 

Er. Sandeep Dawange 
Popatrao (Co-PI) 

01.10.2018 Till date 

6.
 

Development of collagen 
hydrolysate from buffalo 
(Bubalus bubalis) skin 
and its effect on 
osteoarthritis.  

Dr. Tanbir Ahmad (PI)  01.10.2018 30.11.2019 01.10.2018 
30.09.2021  Dr A.U. Muzzadadi (Co-PI) 01.10.2018 Till Date 

Dr. Yogesh Kumar (Co - PI) 
&  

01.10.2018 
01.12.2019 

30.11.2019 
Till Date 

Association of Dr. Tanbir 
Ahmad, Scientist (SS), 
ICAR-IVRI, Izatnagar 

 

17.03.2021
 

Till Date
 

7.
 

Development of process 
protocol for cryogenic 
grinding of selected 
medicinal herbs 
(Ashwagandha and Safed 
Musli)

 

Dr. Pankaj Kumar (PI)
 

01.10.2018
 

Till Date
 

01.10.2018
 

30.09.2021
 

 

S.No.
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st* till date refers to June 2021 (31  IRC)

RESEARCH PROJECTS



 
Project Name Project Leader & 

Associates 
Period of Association Project period 

From To 

8. Production of bio-active 
ingredients from mango 
seed kernels  
 

Dr. Poonam (PI)  01.10.2018 Till Date 01.10.2018 
31.03.2022  Dr. Th. Bidyalakshmi (Co-

PI) 
01.10.2018 Till Date 

Er. Sandeep Dawange 
Popatrao (Co-PI) 

01.10.2018 Till Date 

Development of a 
prototype for separation 
of peel and stone from 
mango processing waste 
 
 

Dr. Manoj Kumar Mahawar 
(PI) 

01.06.2019 30.11.2019 01.06.2019 
31.05.2022 
 
 
  

Dr. Kirti Jalgaonkar (Co-PI) 01.06.2019 30.11.2019 
The project is resumed for 01 year w.e.f. 01.07.2021 with 
only PI. 
Dr. Sandeep Dawange 
Popatrao (PI) 

01.07.2021 Till date 

9. Development of ACE-
Inhibitory Peptides from 
Fish and Livestock 
Processing Waste 

Sh. Vikas Kumar (PI) 01.10.2018 31.03.2021    01.10.2018 
    31.03.2021   Dr. Yogesh Kumar (Co -PI) 01.10.2018 31.03.2021 

Dr.  Tanbir  Ahmad (Co-PI) 01.10.2018 30.11.2019 

Dr. A.U. Muzadaddi (Co-PI) 15.01.2020 31.03.2021 
10. Development of Lab-on-

a-Chip method for 
detection of animal 
species in meat products 

Dr. Yogesh Kumar (PI)  01.04.2019 Till Date 01.04.2019 
31.03.2022 Dr. K Narsaiah (Co-PI)  01.04.2019 Till Date 

Dr. Tanbir Ahmad (Co -PI) 01.04.2019 30.11.2019 

Dr Poonam (Co-PI) 01.04.2019 Till Date 

11. Development of Infra-Red 
Spectroscopy Based 
Rapid Detection Methods 
for Adulterants in Chick 
pea flour (Besan) 

Dr. Manju Bala (PI)  01.04.2019 Till Date 01.04.2019 
31.03.2022  Dr. Swati Sethi (Co-PI) 01.04.2019 Till Date 

Mrs. P. Hemasankari (Co -
PI)  

01.04.2019 30.11.2019     

12. Enhancing value of 
pigeon pea, black gram 
and their by-products 
through secondary 
agriculture 

Dr. Deepika Goswami (PI)  01.01.2019 Till Date 01.01.2019 
31.12.2021 Dr. D. Mridula, (Co -PI) 01.01.2019 Till Date 

Dr. Manju Bala, (Co-PI) 01.01.2019 Till Date 

13. Development of ripening 
delaying kit for enhancing 
the shelf-life of fresh fruits 

Dr. Sunil Kumar (PI)  01.04.2019 18.08.2020 01.04.2019 
31.03.2021 Dr. Ramesh Kumar (Co-PI) 01.04.2019 31.03.2021 

14. Postharvest Management 
and Value Addition of Ker 
and Sangri for their 
Commercial Exploration 

Prerna Nath (PI) 01.04.2019 31.03.2021 01.04.2019 
31.03.2021 Sakharam Kale (Co-PI) 01.04.2019 31.03.2021 

Sunil Kumar (Co-PI) 01.04.2019 18.08.2020 

Ramesh Kumar (Co-PI) 01.04.2019 31.03.2021 

15. Development of 
mechanized system for 
deodorization and safe 
handling of dried  fish 
 

Dr A.U. Muzaddadi (PI) 01.04.2019 Till Date 01.04.2019 
31.03.2022 Dr. Sandeep Mann (Co-PI) 01.04.2019 Till Date 

Dr. Kh. Bembem (Co-PI) 01.04.2019 Till Date 

Dr. Bipul Kakati (Co-PI) 
(College of Fishery, AAU, 
Raha) 

01.04.2019 Till Date 

Dr. Guru P.N (Co -PI) 27.02.2020 Till date 
16. Design and development 

of mechanized and 
continuous peeling 
system for citrus fruits  

Dr.  Manoj Kumar Mahawar 
(PI) 

01.04.2019 30.11.2019 01.04.2019 
31.03.2021 
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S. No.
 

Project Name Project Leader & 
Associates 

Period of Association Project period 

From To 

17. Upgradation and 
commercialization of  
woman-friendly semi-
automatic fish cleaning-
cum dressing system 

Dr. A.U. Muzaddadi (PI)  01.04.2019 Till Date 01.04.2019 
31.03.2020 Mr. Vikas Kumar (Co-PI) 01.04.2019 Till Date 

18. Development of enzyme 
assisted technology for 
enhancing protein 
extraction from de-oiled 
rice bran. 

Ms. Surya  (PI) 01.10.2020 Till Date 01.10.2020 
30.09.2022 Dr. D.N. Yadav (Co -PI) 01.10.2020 Till Date 

Dr. Rajeev K. Kapoor (Co-
PI), MDU, Rohtak, Haryana  

01.10.2020 Till Date 

19. Development of 
Photoreactor for Ethylene 
Degradation During 
Storage of Banana and 
Guava 

Dr. Bhupendra M Ghodki 
(PI)   

01.10.2020 Till Date 01.10.2020 
30.09.2023 

Er. Yogesh Kalnar (Co -PI)  01.10.2020 Till Date 
Dr. Poonam (Co-PI) 01.10.2020 Till Date 

20. Development of Table 
Top  Vaccum Frying 
System 

Dr. Swati Sethi (PI) 01.10.2020 Till Date 01.10.2020 
30.09.2022 Dr. Pankaj Kumar  (Co-PI) 01.10.2020 Till Date 

21. Microbial production of 
PolyHydroxy Butyrate 
(bioplastic) using mango 
by products 

Dr. Ajinath Dukare (PI) 01.10.2020 02.03.2021 01.10.2020 
30.09.2022 Sh. Mahesh Kumar Samota 

(Co-PI) 
01.10.2020 Till Date 

Dr. Bibwe Bhushan  
Ratnagar (Co-PI) 

01.10.2020 13.11.2020 

Dr. R.C. Kasana (PI) 01.07.2021 Till Date 

Dr, Ramesh Kumar (Co-PI) 01.07.2021 Till Date 

22. Development of Solar 
Operated Low Cost 
Onion Storage Structure 

Dr. Sakharam Kale (PI)  01.10.2020 29.10.2021 01.10.2020 
30.09.2022 
 

Dr. Dr. Ajinath Dukare (Co -
PI) 

01.10.2020 02.03.2021 

Sh. Mahesh Kumar Samota 
(Co-PI) 

01.10.2020 Till Date 

23. Development and 
Updating of Post-Harvest 
Machineries & 
Technologies Database  

Dr Sandeep Mann (PI) 01.10.2020 Till Date 01.10.2020 
30.09.2023 Dr Sandeep P. Dawange 

(Co-PI) 
01.10.2020 Till Date 

PC PHET/Scientist (Co-PI) 01.10.2020 Till Date 
PC PEASEM/ Scientist (Co-
PI) 

01.10.2020 Till Date 

24. Development of android 
based mobile application 
(Mobile app) on post-
harvest technology for 
skill development and 
employment security. 

Dr. Ranjeet Singh (PI)  01.10.2020 Till Date 01.10.2020 
30.09.2023 Er. Thongam. Sunita Devi 

(CoPI) 
01.10.2020 Till Date 

25. Mechanized system for 
making Hawaijar- a 
traditional fermented food 
of North-East India 

Dr. Th. Bidyalakshmi Devi 
(PI) 

01.04.2021 Till Date 01.04.2021 
31.03.2023 
 Mrs Surya (Co-PI) 01.04.2021 Till Date 

Dr. K. Bembem (Co-PI) 01.04.2021 Till Date 
26. IoT-Based Real-Time 

Intelligent Monitoring and 
Controlling System for 
Cold Storage 

Er. Thongam Sunita Devi 
(PI) 

01.07.2021 Till Date 01.07.2021 
30.06.2023 
 Er. Shaghaf Kaukab (Co-PI) 01.07.2021 Till Date 

Er. Yogesh B. Kalnar (Co -
PI) 

01.07.2021 Till Date 

Dr. Nachiket Kotwaliwale 
(Co-PI) 

01.07.2021 Till Date 
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S. No.
 

Project Name
 

Project Leader & 
Associates

 
Period of Association

 
Project period

 

From  To  

27. Development of process 
for improved head rice 
recovery from long grain 
paddy  

Dr. Swati Sethi (PI)  01.07.2021  Till Date  01.07.2021  

30.06.2023  
 Dr. Mridula D. (Co -PI)  01.07.2021  Till Date  

Dr. R. K. Vishwakarma (Co-
PI)  

01.07.2021  Till Date  

28. Development of on farm 
maize cob drying  system 
for effective value chain  

Dr. Pankaj Kumar (PI)  01.07.2021  Till Date  01.07.2021  
30.06.2023  

 
Er. Shaghaf Kaukab (Co-PI)  01.07.2021  Till Date  

Dr. Sumit  Kumar Aggarwal 
(Co-PI), ICAR-IIMR 
Ludhiana  

01.07.2021  Till Date  

29. Safe storage of pulses 
using microwave assisted 
disinfestation  

Dr. Guru P. N. (PI)  01.07.2021  Till Date  01.07.2021  
30.06.2022  

 
30. Development of Low-

Calorie beverages and 
Utilization of syrup waste 
during osmotic 
dehydration of aonla & 
mango

 

Dr. Prerna Nath (PI)  01.07.2021  29.10.2021  01.07.2021  
30.06.2022  

 
Dr. Ramesh Kumar (Co-PI)  01.07.2021  Till Date  
Dr. R. C. Kasana (Co-PI)  01.07.2021  Till Date  

31.
 

Capacity building of 
agricultural extension 
professionals to promote 
agro processing

 

Dr. Renu Balakrishnan  (PI)
 

01.07.2021
 

Till Date
 

01.07.2021
 30.06.2024
 

 

Dr. Khwairakpam Bembem 
(Co-PI)

 

01.07.2021
 

Till Date
 

Dr. Deep Narayan Yadav 
(Co-PI)

 

01.07.2021
 

Till Date
 

Mr. Vikas Kumar (Co-PI)
 

01.07.2021
 

Till Date
 

32.
 

Techno-economic 
feasibility assessment 
and socio-economic 
impact analysis of 
selected post-harvest 
technologies

 

Dr. Renu Balakrishnan, 
Scientist  (PI)

 

01.07.2021
 

Till Date
 

01.07.2021
 30.06.2024
 

 
Dr Sandeep Mann, Pr. 
Scientist (Co-PI)

 

01.07.2021
 

Till Date
 

Dr Ankita Kandpal, Scientist 
(Co-PI) -

 
ICAR-NIAP, New 

Delhi 

 

01.07.2021
 

Till Date
 

Dr Reshma Gill, Scientist 
(Co-PI) -

 

ICAR-CMFRI, 
Cochi

 

01.07.2021

 

Till Date

 

 
List of ICAR Funded Projects 2021 along with their Investigators

Under AICRP on PEASEM at HCP Division, ICAR-CIPHET, Abohar 
 

1.
 

Strategies for maximum 
vertical space utilization 
in growing of selected 
vegetables inside 
polyhouse in hot and arid 
region

 

Dr. Pankaj Kumar 
Kannaujia (PI)

 

0.1.04.2018
 

31.03.2021
 

01.04.2018
 31.03.2021
 

 
Dr. Sakharam Kale (Co-PI)

 
01.04.2018

 
31.03.2021

 Er.
 
Indore Navnath 

Sakaram  (Co-PI)
 

01.04.2018
 

 

07.01.2021
 

2.
 

Development of phase 
change material based 
assembled type fruit 
ripening chamber 

 

Dr. Sakharam Kale (PI) 
 

01.04.2020
 

29.10.2021
 

01.04.2020
 31.03.2022
 

Under NAIF

 3.

 

Establishment of Agri-
Business Incubation 
(ABI) Centre under XII 
Plan Scheme for National 
Agriculture Innovation 
Fund (NAIF) at ICAR-
CIPHET, Ludhiana

Dr.Ranjit Singh (PI)

 

31.10.2016

 

Till date

 
 
 
 
 

01.01.2016

 Till Date

 Mr. Vikas Kumar(Co-PI) 21.09.2016 Till date

Dr. Renu Balakrishnan
(Co-PI)

21.09.2016 Till date
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S. No. Project Name

 

Project Leader & 
Associates

 Period of Association

 

Project period

 

From

 

To

 

Under CRP on SA 

 

   
4.

 
Establishment of modern 
fruits and vegetables 
Agro Processing Centre 
(APC)

 

Dr. P C Sharma
 
(PI)

 
01.04.2015

 
31.12.2015

 
01.04.2015 

 

Till Date
 

Dr. D.M. Kadam (PI in Place 
of Dr. P.C. Sharma, Ex -
Head, HCP Division, 
Abohar) 

 

20-02-2016
 

 
 

19.11.2016
 

 

Dr. R.K. Vishwakarma (PI in 
Place of Dr. D.M. Kadam, I/c 
Head, HCP Division, 
Abohar) 

19.11.2016 

12.10.2018 
23.08.2018 

31.03.2019 

Dr. Manoj Kumar                                                                                                              
Mahawar (Co-PI) 
PI w.e.f.  

01.04.2015 
12.10.2018 
24.08.2018 

23.08.2018 
21.12.2018 
11.10.2018 

Er. Bibwe Bhushan Ratnakar 
(Co-PI) 

19.11.2016 21.12.2018 

Dr. Mridula D. (PI in place of 
Dr. R.K. Vishwakarma, PI  & 
LCPC CRP on SA, ICAR-
CIPHET, Ludhiana

 

1.04.2019
 

Till date
 

Er. Akhoon  Asrar Bashir 
(Co-PI)

 

22.12.2018
 

Till Date
 

Dr. Indore Navnath 
Sakharam (Co-PI)

 

22.12.2018
 

07.01.2021
 

Dr. Deepika Goswami (Co-
PI) 

 

22.12.2018

 

Till Date

 

    

5.

 

Value addition of 
Makhana and its by-
products

 

Dr. R.K. Vishwakarma (PI)

 

01.04.2016

 

Till date

 

01.04/2016 

 
Till Date

 

Er. Arun Kumar TV (Co-PI)

 

01.04.2016

 

30.06.2017

 
Dr. Ranjit Singh (Co-PI)

 

01.04.2016

 

Till date

 
Dr. Khwairakpam Bembem 
(Co-PI)

 

16.08.2016

 

Till date

 
 

Dr. Mridula D. (Co -PI)

 

01.04.2018

 

Till date

 Under Farmer FIRST  Programme 

 

   

6.

 

Processing and Value 
Addition of Agricultural 
Produce for Enhancing 
Farmers income and 
Employment in 
Production Catchment 
under Farmer First 
Programme.

               
     

Dr. Sandeep Mann (PI)

 

30.01.2017

 

31.03.2021

 

30.01.2017

 

31.03.2021

   
 

Dr. A.K. Dixit (Co-PI)

 

30.01.2017

 

19.06.2017

 

Dr. Rahul Kumar Anurag 
(Co-PI)

 

30.01.2017

 

31.03.2021

 
Dr. Renu Balakrishnan (Co-
PI)

 

30.01.2017

 

31.03.2021 

 
Er. Yogesh Kalnar (Co -PI)

 

30.01.2017

 

31.03.2021 

 

Dr. B.V.C Mahajan (Co -PI)

 

Director & Prof., (PHPTC)

 

30.01.2017

 

31.03.2021 

 

 

List of Externally Funded Projects 2021-22 along with their Investigators
1.

 

Refinement of process 
protocol for preparation 
of traditional fermented 
fish products of 
Northeast India by using 
biotechnological tools 
and its process 
mechanization  

 

Dr. A.U. Muzaddadi (PI)

 

23.03.2018

 

22.03.2021

 

23.03.2018 

 

22.03.2021

 

Er. Dhritiman Saha (Co-PI)

 

23.03.2018

 

24.05.2019

 

Dr. Sandeep P. Dawange 
(Co-PI w.e.f.)

 

14.08.2019

 

22.03.2021

 

Dr. Tanbir Ahmed (Co -PI) 

 

14.08.2019

 

30.11.2019

 2.

 

Valorization of 
industrially produced 
soybean and groundnut 
de-oiled meals/cakes by 
extraction, purification 
and production of 
protein isolates

 

Dr. D.N. Yadav (PI)

 

01.08.2018 

 

Till date

 

01.08.2018 to 
31.07.2021

 
 

Dr. R.K. Vishwakarma (Co-
PI)

 

01.08.2018 

 

31.07.2019

 

Ms. Surya (Co-PI) 

 

01.08.2018 

 

Till date

 

Dr. Swati Sethi (Co-PI)

 

01.08.2018 

 

Till date

 

3.

 

Design and 
Development of 
protective structures for 
high valued crops to 
reduce damage from hail 
and frost

Er. Indore Navnath S. (PI)

 

23.08.2018

 

07.01.2021

 

23.08.2018 

 

31.03.2021

 

Dr. R.K. Singh (

 

Co-PI)

 

23.08.2018

 

31.03.2021
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S. No.
 

Project Name Project Leader & 
Associates 

Period of Association Project period 
From To  

4. Development of 
protocols for shelf life, 
safe storage, milling 
outturn and indicative 
norms for procurement 
of major pulses 
 
 

Dr. R.K. Vishwakarma (PI) 27.03.2019 26.03.2021 27.03.2019 
26.03.2021 Dr. Mridula D. (Co -PI) 27.03.2019 26.03.2021 

Dr. D.N. Yadav (Co -PI) 27.03.2019 26.03.2021 

Dr. Deepika Goswami (Co-
PI) 

27.03.2019 26.03.2021  

Er. Navnath Indore 
Sakharam (Co-PI) 

27.03.2019 07.01.2021 

5. Development of rapid 
quality monitoring 
system for wheat flour 
and its primary milled 
products 

Dr. D.N. Yadav (PI)  02.05.2018 Till date 02.05.2018  
01.11.2021 

 
Dr. V.Chandrasekar (Co -PI) 02.05.2018 02.09.2019 
Mrs. Surya(Co-PI) 02.05.2018 Till date  
Dr. Bhupendra M. Ghodki 
(Co-PI) 

01.08.2019 Till date 

Dr. Rahul Kumar Anurag 
(Co-PI) 

01.10.2019 Till date 

6. Development of Hand-
Held Instrument for Non-
Destructive Quality 
Testing of Mango.  

Dr. K.Narsaiah  (PI) 01.10.2019 Till date 01.10.2019 

30.09.2021 

7. Study on Determining 
Storage Losses of Wheat 
and Paddy Stored in 
CAP System and to 
Recommend Norms for 
Storage Losses. (FCI) 

Dr. R.K. Vishwakarma (LCPI) 20.11.2019 Till date 20.11.2019 

31.12.2021  Dr. Mridula D. (LCCo-PI) 17.01.2020 Till date 

Dr. Bhupendra M. Ghodki 
(LCCo-PI) 

17.01.2020 Till date 

Dr. Guru P.N. (LCCo -PI) 17.01.2020 Till date 

8.
 

Non-chemical 
management of stored-
grain moths using 
flexible light-trap 

 

Dr. Guru P.N. (PI)
 

01.10.2020
 

Till date
 

01.10.2020 
 

30.09.2023
 

 
Er. Yogesh Kalnar (Co -PI)

 
01.10.2020

 
Till date

 

9.
 

Storage study on 
“Performance Evaluation 
of Hermetic Bags on 
selected commodities”

 

Dr. Sandeep Mann  (Pr. 
Scientist & PI)

 01.10.2020
 

Till date
 

01.10.2020 
 

30.09.2022
 

 
Mrs. Surya (Scientist & Co-
PI)

 01.10.2020
 

Till date
 

Dr. Guru P.N. , Scientist (Co -
PI)

 01.10.2020
 

Till date
 

Dr. R.K. Singh, (Co-PI)
 

01.10.2020
 

Till date
 

10.
 

Assessing post-harvest 
quality and grading of 
agri-produces for 
efficient management of 
storage and post-harvest 
operations. 

 

Co-operating Center 
under Network Project 
on Precision Agriculture 
(NePPA)

  

Dr. K. Narsaiah (CC-PI)
 

01.09.2021
 

31.08.2026
 

01.09.2021 
31.08.2026

 
Er. Yogesh Kalnar (Co -PI)

 

Dr. Bhupendra M. Ghodki 
(Co-PI)

 

Dr. Thingujam Bidyalakshmi 
Devi (Co-PI)

 

Er. Thongam Sunita Devi 
(Co-PI)

 

11.
 

Mechanized system for 
making Hawaijar -

 
a 

traditional fermented 
food of North-East India

 
 

Dr. Thingujam Bidyalakshmi 
Devi (PI)

 01.10.2021
 

Till date
 

01.10.2021
 

30.09.2023
 

Ms. Surya (Co-PI)
 

01.10.2021
 

Till date
 

Dr. Khwairakpam Bembem
 

01.10.2021
 

Till date
 

Dr. Ng. Joy Kumar (C0-PI 
from CoFT, CAU, Imphal)

 01.10.2021
 

Till date
 

12.
 

Performance evaluation 
of fruit fly scanning 
machine 

 
Dr. Nachiket Kotwaliwale (PI)

 
01.09.2021

 
27.12.2021

 
01.09.2021 to 

27.12.2021
 

Er. Yogesh Kalnar (Co -PI)
 

01.09.2021
 

27.12.2021
 

Dr. Guru P. N. (Co -PI)
 

01.09.2021
 

27.12.2021
 

 

125
ICAR-CIPHET ANNUAL REPORT 2021



(RAC) was held during 05-06 March, 2021 at 
ICAR-CIPHET, Ludhiana, through online as well 
as physical presence of the members. The 
Chairman & RAC members attended the 
meeting along with the all Heads, Project 
Coordinators & Scientists of ICAR-CIPHET.

Research Advisory Committee 

Research & Administrative
Meetings

1.  Dr. D. C. Joshi  
Vice Chancellor, Agriculture University, Kota  

Chairman  
 

2.  Dr. R. Viswanathan  
Former Prof. & Head, TNAU, Coimbatore  

Member  
 

3.  Dr. H. N. Mishra  
Professor I/c  & Nodal Officer, Agri Business Incubation Centre , Indian 
Institute of Technology ,  Kharagpur  

Member  
 
 

4.  Dr. Meenakshi Singh  

Chief Scientist (Formerly at CFTRI and FSSAI),  Technology Management 
Directorate –  SeMI, New Delhi  

Member   
 

5.  Dr. Kriti Bardhan Gupta  

Faculty, Center for Food and Agri -business Management, IIM, Lucknow  
Member  

6.  Dr. Sunil Bhand  

Dean, Sponsored Research and Consultancy & Professor Department of 
Chemistry, BITS Pilani, Goa Campus  

Member  
 

7.  Dr. S. N. Jha  

ADG (PE), Division of Agricultural Engineering, ICAR, KAB II, New Delhi
 

Member (Ex-Officio)  

8.
 

Dr. Nachiket Kotwaliwale 
 

Director, ICAR-CIPHET, Ludhiana
 Member

 
 

9.
 

Dr. Sandeep Mann 
 

Pr. Scientist, ToT Division & I/c PME,
 

ICAR-CIPHET, Ludhiana
 Member Secretary
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The ICAR vide File No. Ag. Engg./2/10/2020-IA-II 
Efile No. 104118 dated 14.01.2021 constituted 
Research Advisory Committee for ICAR-CIPHET, 

stLudhiana for a period of three years w.e.f. 31  
thJanuary 2021- 30  January 2024. The First 

meeting of the Research Advisory Committee 

nd22  Research Advisory Committee Meeting (RAC) 



Research Advisory Committee Meeting  
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bulletins under Farmers First project and one 
technical bulletin on “Mustard based bio 
pesticides: Efficacy against diseases and pests 
of Pomegranate” were also released.

On this occasion, ICAR-CIPHET's newly 
approved logo and New Division of “Automation 
and Sensor Technology” was formally 
inaugurated. ICAR-CIPHET's coffee table book 
on Institute Technologies, two technical 



4th Scientific Advisory Committee of KVK, 
A b o h a r  w a s  o r g a n i z e d  u n d e r  t h e  
Chairmanship of Director, CIPHET, Ludhiana 
on 20 December, 2021 at CIPHET, Abohar 
campus and more than 25 member, 
representative and progressive farmers 
participated in this meeting. Dr. Ramesh 
Kumar, OIC, KVK and Member Secretary, SAC 
presented the detailed progress report of KVK 
for year 2021 and future action plan of 2022 in 
this meeting. Scientific Advisory Committee Meeting 

at KVK-Fazilka

Staff Recreation Club (SRC)
The General Body Meeting for the election of various positions of the Staff Recreation Club, ICAR-

thCIPHET, Ludhiana was held on 24  August, 2021 through online mode. The newly constituted SRC is 
as follows:

S. No. Name  Post  

1.  Dr. R.K. Vishwakarma  President  

2.  Sh. Kunwar Singh  Vice-President  

3.  Dr. Rahul Kumar Anurag  General Secretary  

4.  Ms. Pragya Singh  Cultural Secretary  

5.
  

Dr. Guru P. N.
 

Sports Secretary
 

6.
  

Dr. Poonam
 

Ladies Secretary
 

7.
  

Sh. Ram Khelawan Yadav
 

Cashier
 

8.
  

Sh. Rajinder Kumar Raheja
 

Auditor
 

 

Scientific Advisory Committee (SAC) of KVK

stThe 31  Institute Research Council 
Meeting was held through online mode 
during June 01-05 & 24, 2021 at ICAR-
C IPHET,  Ludh iana  under  the  
Chairmanship of  Dr.  Nachiket  
Kotwaliwale, Director, ICAR-CIPHET & 

stChairman IRC. During the 31  IRC 
meeting, 15 new project proposals 
(RPP I), 25 on-going projects (RPP II), 
16 completed projects (RPP III) and 01 
project proposal for further refinement 
and commercialization of technology 
(RPP IV) were presented.

Institute Research Council (IRC) meeting

st
31  Institute Research Council (IRC) Meeting 

128
RESEARCH & ADMINISTRATIVE MEETINGS



Appointment/ Recruitment/ New Joining

Superannuation

Promotion 

Clearance of Probation and Confirmation

Transfer

Personalia

Name of the officials Date of Joining Designation 
 Dr. Rupinder Kaur            20.09.2021 SMS(T-6) 
Sh. Ramesh Chand Meena  25.10.2021 Chief Administrative Officer 
Sh. B.C. Katoch  24.12.2021 Administrative Officer 

 

Name of the official Date of Joining Designation 
Dr. R.K. Gupta 31.01.2021 Principal Scientist 

 

Name of the officials  
 

New Designation  

Administrative 
Sh. Avtar Singh 29.06.2021 Assistant Administrative Officer 
Sh. Iqbal Singh 12.08.2021 Assistant 
Sh. Ram Khelawan Yadav  12.08.2021 Upper Division Clerk 
Technical  
Sh. Mahipal Singh 01.07.2010 Assistant Chief Technical Officer  
Dr.  Mukund Narayan 09.08.2019 Assistant Chief Technical Officer  
Sh. Ganpat Ram 29.08.2020 Technical Officer  
Sh. Rajiv Sharma 25.01.2021 Technical Officer  
Sh. Devinder Kumar 09.07.2021 Technical Officer  
Sh. Yashpal Singh 01.08.2021 Senior Technical Assista nt 
Sh. Manoj  Kumar 04.12.2021 Technician  

 
 

 
Smt. Jasvir Kaur  06.02.2015  
Ms. Pragya Singh  01.10.2020  
Sh. Ajay Kumar  03.11.2020  

 

Name of the officials Date of Transfer  Name of Place 
Dr. Dukare Ajinath Shridhar  02.03.2021 ICAR-CIRCOT, Mumbai  
Dr. Sakharam Jagan Kale 29.10.2021 ICAR-IINRG, Ranchi 
Dr. Prerna Nath  29.10.2021 ICAR-RCER Research Station, Ranchi 
Dr. Pankaj Kumar Kannaujia  20.11.2021 ICAR-NBPGR, New Delhi 

 

Effective Date 
of Promotion
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Institutional Staff

** On study leave

At Ludhiana Campus 
Scientific Staff 

Name Designation Discipline 
Dr. Nachiket Kotwaliwale

 
Director

 
Agricultural Structure Process 
Engineering  

Dr. S.  K. Tyagi Principal Scientist & Project 
Coordinator (Acting) , AICRP (PHET) 

Chemical Engineering 

Dr. R. K. Singh 
 

Principal Scientist & Project 
Coordinator (Acting) , AICRP 
(PEASEM) 

Soil Water Conservation 
Engineering 

Dr. K. Narsaiah Principal Scientist Agricultural Structures & Process 
Engineering 

Dr. Mridula D.  Principal Scientist Food & Nutrition 
Dr. D. N. Yadav  Principal Scientist Food Technology  
Dr. Sandeep Mann  Principal Scientist Agricultural Process Engineering 
Dr. R. K. Vishwakarma Principal Scientist Agricultural Structures & Process 

Engineering 
Dr. Manju Bala  Principal Scientist Plant Biochemistry  
Dr. A. U. Muzaddadi  Principal Scientist Fish Processing Technology  
Dr. Ramesh Chand Kasana  Principal Scientist Microbiology 
Dr. Ranjeet Singh  Principal Scientist Agricultural Process Engineering 
Dr. Yogesh Kumar  Senior Scientist Livestock Product Technology  
Dr. Rahul  K. Anurag Scientist (SS) Food Technology  
Dr. Deepika Goswami  Scientist (SS) Food Technology  
Smt. Leena Kumari Scientist (SS) Electronics & Instrumentation 
Smt. Surya Scientist (SS) Agricultural Microbiology 
Dr. Swati Sethi  Scientist (SS) Food Technology  
Er. Chandan Solanki** Scientist (SS) Agricultural Process Engineering 
Er. Dhritiman Saha** Scientist (SS) Agricultural Process Engineering 
Er. A. A. Bashir 
 

Scientist 
 

Agricultural Structures & Process 
Engineering 

Er. Navnath Indore**  Scientist Agricultural Structures & Process 
Engineering 

Sh. Vikas Kumar Scientist Fish Processing Technology  
Dr. Khwairakpam Bembem  Scientist Home Science 
Dr. Renu Balakrishnan  Scientist Agricultural Extension 
Er. Kalnar Yogesh  Scientist Agricultural Process Engineering 
Dr. Pankaj Kumar  Scientist Agricultural Process Engineering 
Dr. Poonam  Scientist Plant Biochemistry 
Er. Sandeep Dawange  
 

Scientist 
 

Agricultural Structures & Process 
Engineering 

Dr. Thingujam Bidyalakshmi  Scientist Agricultural Structures & Process 
Engineering 

Dr. Guru P. N.  Scientist Agricultural Entomology 
Dr. B. M. Ghodki  
 

Scientist 
 

Agricultural Structures & Process 
Engineering 

Ms. Shaghaf Kaukab 
 

Scientist 
 

Agricultural Structures & Process 
Engineering 

Ms. Thongam Sunita Devi 
 

Scientist 
 

Agricultural Structures & Process 
Engineering 

Dr. Mahesh Kumar Samota  Scientist 
 

Plant Biochemistry 
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Administrative Staff
Name Designation 

Sh. Ramesh Chand Meena Chief Administrative Officer 
Sh. H.L. Meena Senior Administrative Officer 
Sh. Balwant Chand Katoch Administrative Officer 
Sh. Manni Lal Finance and Accounts Officer 
Sh. S. S. Verma Personal Secretary 
Sh. Kunwar Singh Assistant Administrative Officer 
Sh. Avtar Singh Assistant Administrative Officer 
Sh. Tarsem Singh Purba  Assistant 
Smt. Jasvir Kaur Assistant 
Sh. Gurdial Singh Assistant 
Sh. Iqbal Singh Assistant 

Sh. Ashwani Kumar Assistant 

Sh. R. K. Raheja Upper Division Clerk 

Smt. Sunita Rana Upper Division Clerk 

Sh. R. K. Yadav  Upper Division Clerk 

Sh. S. K. Gaur Upper Division Clerk 

Sh. Ajay Kumar Lower Division Clerk 

 

Technical Staff
Dr. Mukund Narayan  Assistant Chief Technical Officer  
Sh. Gurdeep Singh Technical Officer  
Sh. H. S. Sekhon  Technical Officer  
Sh. Vishal Kumar Technical Officer  
Sh. Beant Singh  Technical Officer  
Sh. Rajiv Sharma Technical Officer  
Sh. Lakhwinder Singh Senior Technical Assistant  
Sh. Bhajan Singh Senior Technical Assistant  
Sh. Jaswant Singh Senior Technical Assistant  
Sh. Jaswinder Singh Senior Technical Assistant  
Sh. Hardeep Singh Senior Technical Assistant  
Smt. Sonia Rani Senior Technical Assistant  
Sh. Pradip Kumar Senior Technical Assistant  
Sh. Jagtar Singh Senior Technical Assistant  
Sh. Yashpal Singh  Senior Technical Assistant  
Smt. Pragya Singh Technical Assistant  
Sh. Sarup Singh Senior Technician  
Sh. Satwinder Singh Senior Technician  
Sh. Manoj Kumar Technician  
 

Supporting Staff
Sh. Sukhbir Skilled Supporting Staff 

 
At Abohar Campus
Scientific staff

Name Designation Discipline 
Dr. Ramesh Kumar  Principal Scientist Horticulture 
Dr. Mahesh Kumar Samota Scientist Plant Biochemistry 
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Administrative Staff
Sh. Pawan Kumar Assistant Administrative Officer 
Sh. Mohan Lal Assistant 
 

Technical Staff
Sh. V. K. Saharan  Chief Technical Officer  
Sh. Prithvi Raj Assistant  Chief  Technical Officer  
Sh. Rajesh Kumar Assistant  Chief  Technical Officer  
Sh. Ganpat Ram (Driver) Technical Officer  
Sh. Devinder Kumar Technical Officer  
Sh. Pawan Kumar Senior Technical Assistant  
Sh. Dalu Ram Senior Technical Assistant  

 

Supporting Staff
Sh. Surinder Kumar Skilled Supporting Staff 
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