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Preface

izLrkouk

ICAR-Directorate of Mushroom

Research, Solan (H.P.) is playing a

pivotal role in the basic and applied

research for strengthening Mushroom

Science in the country since its

inception in 1983. This Directorate has

come to the expectations and needs of

the stakeholders involved in

mushroom cultivation by developing

improved mushroom varieties and

innovative low cost technologies

suitable for different regions of the

country. In last five years the

mushroom production of India has increased from 1.55

lakh MT to 3.92 lakh MT because of adoption of new/

improved varieties of different mushrooms, low cost

location specific technologies and concerted efforts of

the growers.

The scientists of the Directorate have collected 260

accessions of different mushrooms from different parts

of the country in 2024 which have further enriched the

germplasm collection. Directorate is developing trait

specific varieties in button, oyster, milky, shiitake and

enoki mushrooms. A number of crop management

practices have been developed for different

mushrooms during the year. The Directorate took

advanced trials to grow Morchella under semi-

controlled conditions. The production technologies for

other high value mushrooms such as Enoki, Monkey

head, Codyceps, Reishi and Turkey tail were

standardized and refined at the Directorate. The

technology for the development of vegan meat

analogues was standardized using oyster mushroom.

Short shelf life is a main concern in mushrooms. The

Directorate is working seriously to extend the shelf life

of commonly cultivated mushrooms like button and

oyster. In button mushroom, edible coating of gum

ghatti and sunflower oil and postharvest spray of

potassium metabisulphite and ethylenediamine tetra

acetic acid were found to enhance the shelf life. The

shelf life of oyster mushroom can be extended upto 25

days in a steeping solution. Exposure of harvested

Hkk—vuqi&[kqEc vuqla/kku funs'kky;]
lksyu ¼fgekpy çns'k½ o"kZ 1983 esa viuh
LFkkiuk ds ckn ls ns'k esa [kqEc foKku dks
etcwr cukus ds fy, cqfu;knh vkSj vuqç;qä
vuqla/kku esa egRoiw.kZ Hkwfedk fuHkk jgk gSA
bl funs'kky; us ns'k ds fofHkUu {ks=ksa ds
fy, mi;qä mUur [kqEc fdLeksa vkSj uohu
de ykxr okyh çkS|ksfxfd;ksa dks fodflr
djds [kqEc dh [ksrh esa 'kkfey fgr/kkjdksa
dh vis{kkvksa vkSj t:jrksa dks iwjk fd;k gSA
fiNys ikap o"kksaZ esa Hkkjr dk [kqEc mRiknu

1-55 yk[k ehfVªd Vu ls c<+dj 3-92 yk[k ehfVªd Vu gks
x;k gS] ftldk dkj.k fofHkUu [kqEcksa dh ubZ@mUur fdLeksa
dks viukuk] de ykxr okyh LFkku&fof'k"V çkS|ksfxfd;ksa
vkSj mRikndksa ds Bksl ç;kl gSaA

funs'kky; ds oSKkfudksa us o"kZ 2024 esa ns'k ds fofHkUu
Hkkxksa ls fofHkUu [kqEcksa dh 260 çtkfr;ka ,df=r dh gSa]
ftlls teZIykTe laxzg esa vkSj o`f) gqbZ gSA funs'kky; cVu]
v‚;LVj] feYdh] f'kVkds vkSj ,uksdh [kqEc esa fo'ks"krk fof'k"V
fdLeksa dk fodkl dj jgk gSA o"kZ ds nkSjku fofHkUu [kqEcksa ds
fy, vusd Qly çca/ku i)fr;ka fodflr dh xbZ gSaA
funs'kky; us v/kZ&fu;af=r ifjfLFkfr;ksa esa ekspsZyk mxkus ds
fy, mUur ijh{k.k fd,A funs'kky; esa ,uksdh] eadh gsM]
d‚fMZlsIl] jh'kh vkSj VdhZ Vsy tSls vU; mPp ewY; okys
[kqEcksa dh mRiknu çkS|ksfxfd;ksa dk ekudhdj.k vkSj
ifj'kks/ku fd;k x;kA <haxjh [kqEc dk mi;ksx djds 'kkdkgkjh
ekal ,uky‚x ds fodkl dh çkS|ksfxdh dk ekudhdj.k fd;k
x;kA [kqEc esa de HkaMkj.k vof/k fpark dk ,d eq[; fo"k;
gSA funs'kky; cVu vkSj <haxjh tSls lkekU; :i ls mxk,
tkus okys [kqEcksa dh HkaMkj.k vof/k c<+kus ds fy, xaHkhjrk ls
dke dj jgk gSA cVu [kqEc esa xksan ?kêh vkSj lwjteq[kh ds rsy
dh [kk| dksfVax vkSj iksVkf'k;e esVkckbZlYQkbV rFkk
,fFkyhuMk;ekbu VsVªk ,flfVd ,flM ds dVkbZ ds ckn
fNM+dko ls HkaMkj.k vof/k c<+ xbZA <haxjh [kqEc dh HkaMkj.k
vof/k dks ,d ?kksy esa fHkxksdj 25 fnuksa rd c<+k;k tk ldrk
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button mushroom to UV light significantly increased

the vitamin D content.

During 2024, Directorate organized 66 training

programmes (42 on and 24 off-campus) in which 3383

participants from different parts of the country

participated. Individual trainings on cultivation of

specialty mushroom and spawn production were also

organized. Directorate produced more than 66 tonnes

of spawn of different mushrooms to cater the demand

of the mushroom growers in the country. A number of

events like National Science Day, World Environment

Day, International Yoga Day, Hindi Pakhwara, World

Soil Day, National Kisan Diwas, Swachhata Pakhwara

etc. were also organized at ICAR-DMR, Solan. During

this period RAC, IRC meetings and AICRP mushroom

workshop were organized along with 27th National

Mushroom Mela on 10th September.

I am delighted to present the annual report 2024

of ICAR-DMR, Solan and highly thankful to all the staff

members for their contribution in research and other

developmental activities during 2024. My sincere

gratitude to Dr Himanshu Pathak, Secretary (DARE) &

DG (ICAR), Dr A.K. Singh, Ex-DDG (HS), Dr S.K. Singh,

DDG (HS), Dr V.B. Patel and Dr Sudhakar Pandey, ADGs

(Hort.) for their constant support, encouragement and

advise in carrying forward the progress of the

Directorate. The editorial team deserves special

appreciation for their timely compilation, editing and

bringing out the bilingual Annual Report.

 (V.P.Sharma)

                                                                                                                     Director

gSA dVs gq, cVu [kqEc dks UV çdk'k esa j[kus ls foVkfeu Mh
dh ek=k esa mYys[kuh; o`f) gqbZA

o"kZ 2024 ds nkSjku funs'kky; us 65 çf'k{k.k dk;ZØe ¼42
v‚u&dSail rFkk 23 v‚Q&dSail½ vk;ksftr fd,] ftuesa ns'k
ds fofHkUu Hkkxksa ls 3383 çfrHkkfx;ksa us Hkkx fy;kA fo'ks"k
[kqEc dh [ksrh rFkk Li‚u mRiknu ij O;fäxr çf'k{k.k Hkh
vk;ksftr fd, x,A funs'kky; us ns'k esa [kqEc mRikndksa dh
ekax dks iwjk djus ds fy, fofHkUu [kqEc ds 66 Vu ls vf/kd
Li‚u dk mRiknu fd;kA Hkk—vuqi&[kqEc vuqlU/kku funs'kky;]
lksyu esa jk"Vªh; foKku fnol] fo'o i;kZoj.k fnol] varjkZ"Vªh;
;ksx fnol] fganh i[kokM+k] fo'o e`nk fnol] jk"Vªh; fdlku
fnol] LoPNrk i[kokM+k vkfn tSls dbZ dk;ZØe Hkh vk;ksftr
fd, x,A bl vof/k ds nkSjku 10 flracj dks 27osa jk"Vªh;
[kqEc esys ds lkFk&lkFk vkj,lh] vkbZvkjlh cSBdsa rFkk
,vkbZlhvkjih [kqEc dk;Z'kkyk dk vk;kstu fd;k x;kA

eq>s Hkk—vuqi&[kqEc vuqlU/kku funs'kky;] lksyu dh
okf"kZd fjiksVZ 2024 çLrqr djrs gq, cgqr [kq'kh gks jgh gS vkSj
2024 ds nkSjku vuqla/kku vkSj vU; fodklkRed xfrfof/k;ksa
esa muds ;ksxnku ds fy, lHkh deZpkfj;ksa dk cgqr&cgqr
/kU;oknA funs'kky; dh çxfr dks vkxs c<+kus esa muds fujarj
leFkZu] çksRlkgu vkSj lykg ds fy, M‚- fgeka'kq ikBd] lfpo
¼Ms;j½ vkSj egkfuns'kd ¼Hkk—vuqi½] M‚- ,-ds- flag] iwoZ MhMhth
¼ckxokuh½] M‚- ,l-ds- flag] MhMhth ¼ckxokuh foKkua½] M‚-
oh-ch- iVsy vkSj M‚- lq/kkdj ikaMs] ,Mhth ¼ckxokuh foKkua½
dk eSa rgs fny ls vkHkkj O;ä djrk gw¡A laikndh; Vhe vius
le; ij ladyu] laiknu vkSj f}Hkk"kh okf"kZd fjiksVZ ykus ds
fy, fo'ks"k ç'kalk dh ik= gSA

 ¼oh-ih- 'kekZ½
funs'kd
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Executive Summary

dk;Zdkjh lkjka'k

A significant progress in research, transfer of

technology and human resource development was

made by ICAR-Directorate of Mushroom Research,

Solan (H.P.) during 2024. The major achievements of

the Directorate in the area of germplasm conservation,

crop improvement, crop production, crop protection,

postharvest technology, other research activities and

transfer of technology are summarized here:

Germplasm collection

� Fungal expeditions conducted in 2024 resulted in

260 germplasm collections. About 100 of these

specimens were identified up to the species level,

while 200 were identified to the genus level.

� Some interesting ones are Calvatia cythiformis,

Stropharia atroferruginea, Agaricus augustus,

Ganoderma lucidum, Clitocybe nuda, Agaricus sp.

Cordyceps militaris, Cordyceps sp., Cyclocybe

aegeita, Morchella sp. Pure cultures of 11 species

including Calvatia cythiformis, Stropharia

atroferruginea, Agaricus augustus, Ganoderma

lucidum, Clitocybe nuda, Agaricus sp. Cordyceps

militaris, Cordyceps sp., Cyclocybe aegerita,

Morchella sp. were developed and deposited in

the ICAR-Directorate of Mushroom Research

culture bank.

Crop improvement

� A total of 15 wild collections of Agaricus germplasm

from Maharshtra, Kerala, Himachal Pradesh, Bihar,

Punjab, Rajasthan, Kashmir and Tamil Nadu were

obtained and identified using ITS rDNA sequences.

� A total of 110 strains of A. bisporus were evaluated

for disease resistance against wet bubble disease

and a total of six strains showed resistance to the

disease. A total 17 SSR markers associated with

disease resistance gene in A. bisporus were

amplified in 180 strains of A. bisporus.

� A total of 150 strains of A. bisporus have been tested

for temperature tolerance under in-vitro conditions

at 29 and 33oC with 25oC as control and a total of

18 strains showed good growth at 33oC

temperature. A total 02 NBS-LRR regions

Hkk—vuqi&[kqEc vuqla/kku funs'kky;] lksyu ¼fg-ç-½ }kjk
o"kZ 2024 ds nkSjku vuqla/kku] çkS|ksfxdh gLrkarj.k vkSj
ekuo lalk/ku fodkl esa mYys[kuh; çxfr dh xbZ gSA
teZIykTe laj{k.k] Qly lq/kkj] Qly mRiknu] Qly lqj{kk]
dVkbZ mijkar çkS|ksfxdh] vU; vuqla/kku xfrfof/k;ksa vkSj
çkS|ksfxdh gLrkarj.k ds {ks= esa funs'kky; dh çeq[k
miyfC/k;ksa dk lkjka'k ;gka fn;k x;k gS%

tuuæO; laxzg

�• 2024 esa fd, x, Qaxy vfHk;kuksa ds ifj.kkeLo:i 260
tuuæO; laxzg gq,A buesa ls yxHkx 100 uewuksa dh
igpku çtkfr Lrj rd dh xbZ] tcfd 200 dh igpku
thul Lrj rd dh xbZA

�• dqN fnypLi gSa dSYosfV;k lkbfFkQ‚feZl] LVªksQkfj;k
,VªksQs#fxfu;k] ,xsfjdl v‚xLVl] xSuksMekZ Y;wflMe]
fDyVkslkbcs U;wMk] ,xsfjdl Lih'kht] d‚fMZlsIl
fefyVsfjl] d‚fMZlsIl Lih'kht] lkbDykslkbcs ,xsVk]
ekspsZyk Lih'khtA dSYosfV;k lkbfFkQ‚feZl] LVªksQkfj;k
,VªksQs#fxfu;k] ,xsfjdl v‚xLVl] xSuksMekZ Y;wflMe]
fDyVkslkbcs U;wMk] ,xsfjdl Lih'kht] d‚fMZlsIl
fefyVsfjl] d‚fMZlsIl Lih'kht] lkbDykslkbcs ,xsfjVk]
ekspsZyk Lih'kht lfgr 11 çtkfr;ksa ds 'kq) dYpjl dks
fodflr fd;k x;k Hkk—vuqi&[kqEc vuqla/kku funs'kky;]
lksyu ds dYpj cSad esa tek fd;k x;kA

Qly lq/kkj

�•egkjk"Vª] dsjy] fgekpy çns'k] fcgkj] iatkc] jktLFkku]
d'ehj vkSj rfeyukMq ls ,xkfjdl teZIykTe ds dqy
15 taxyh laxzg çkIr fd, x, vkSj ITS rDNA vuqØeksa dk
mi;ksx djds mudh igpku dh xbZA

�• ,- ckbZLiksjl ds dqy 110 miHksnksa dk xhys cqycqys jksx
ds fo#) jksx çfrjks/kd {kerk ds fy, ewY;kadu fd;k
x;k vkSj dqy Ng miHksnksa us jksx ds çfr çfrjks/kd {kerk
fn[kkbZA ,- ckbZLiksjl esa jksx çfrjks/kd thu ls tqM+s dqy
17 ,l,lvkj ekdZjksa dks ,- ckbZLiksjl ds 180 miHksnksa
esa çof/kZr fd;k x;kA

�• ,- ckbZLiksjl ds dqy 150 miHksnksa dk rkieku lfg".kqrk
ds fy, bu foVªks fLFkfr;ksa esa 29 vkSj 33 fMxzh lsfYl;l
ij ijh{k.k fd;k x;k gS] ftlesa 25 fu;a=.k ds :i esa
gSa vkSj dqy 18 miHksnksa us 33 fMxzh lsfYl;l rkieku ij
vPNh o`f) fn[kkbZ gSA ,- ckbZLiksjl ds 180 miHksnksa esa
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associated with temperature tolerance were

amplified in 180 strains of A. bisporus.

� Out of a total of 456 crosses developed, a total of

142 crosses proved to be true hybrids in A.

bisporus. Ten high yielder hybrids 10 hybrids were

selected for further trials.

� In Flammulina mushroom, morphological and ITS-

based molecular results confirm the species as F.

elastica. Phylogenetic analyses revealed that F.

elastica belongs to a distinct clade. The species

showed a large cap size and thick pileus with high

fruit body weight. SSIs were isolated from these

parental strains (DMRO-1204; DMRO-400 and

DMRO-1212) and a total of 76 crosses were

attempted using different SSIs of the parental

strains (DMRO-1204, DMRO-400 & DMRO-1212).

Out of 76 crosses, 29 hybrids confirmed through

presence of clamp connection.

� In milky mushroom fruiting was observed in the

thirty-three strains out of fifty five strains of milky

mushroom. Maximum yield was observed in

DMRO-299 (71.38%) followed by DMRO-454

(62.67%) strain. While, minimum yield was

recorded in the DMRO-687 (9.75%) strain. Average

fruit body weight was maximum in the DMRO-298

(67.27 g) followed by DMRO-318 (62.17 g). Further,

preliminary sensory analysis of the different strains

of the milky mushroom identified low and high

pungency/aroma strain.

Crop production

� Based on the studies on physico-chemical

parameters, different combinations were prepared

so as to achieve the physico-chemical parameters

of the combination near to the standard casing

soil mixture. In total, 25 combinations were

evaluated for yield performance and eight were

selected. Maximum yield was obtained in coir pith

with 10% lime powder.

Crop protection

� Occurrence of 9 diseases and competitor moulds

of mushrooms was recorded at commercial

mushroom farms. Wet bubble disease (Mycogone

perniciosa) was recorded the most commonly

occurring disease in mushroom cultivation with 65-

70% and cob web (Cladobotryum sp) in oyster

mushroom with 55-65% incidence.

rkieku lfg".kqrk ls tqM+s dqy 02 ,uch,l&,yvkjvkj
{ks=ksa dks c<+k;k x;kA

�• fodflr fd, x, dqy 456 Ø‚l esa ls] dqy 142 Ø‚l
,- ckbZLiksjl esa lPps ladj lkfcr gq,A vkxs ds ijh{k.kksa
ds fy, nl mPp mit okys ladj pqus x,A

�•¶yseqfyuk [kqEc esa] :ikRed vkSj vkbZVh,l&vk/kkfjr
vk.kfod ifj.kke ,Q- bykfLVdk ds :i esa çtkfr dh
iqf"V djrs gSaA QkbykstsusfVd fo'ys"k.k ls irk pyk gS
fd ,Q- bykfLVdk ,d vyx DysM ls lacaf/kr gSA bl
çtkfr us cM+s vkdkj dh Vksih vkSj eksVh ikbfy;l rFkk
mPp Qyu Hkkj fn[kk;kA bu iSr`d miHk snk s a
¼M h,evkjvk s&1204 ( Mh,evkjvk s&400 vk S j
Mh,evkjvks&1212½ ls ,l,lvkbZ dks vyx fd;k x;k
vkSj iSr`d miHksnksa ¼Mh,evkjvks&1204] Mh,evkjvks&400
vkSj Mh,evkjvks&1212½ ds fofHkUu ,l,lvkbZ dk
mi;ksx djds dqy 76 Ø‚l dk ç;kl fd;k x;kA 76
Ø‚l esa ls] DySai dusD'ku dh mifLFkfr ds ek/;e ls 29
ladj dh iqf"V dh xbZA

�•nwf/k;k [kqEc esa Qyu nwf/k;k [kqEc ds ipiu miHksnksa esa
ls rSarhl miHksnksa esa ns[kk x;kA vf/kdre mit DMRO&299
¼71-38%½ esa ns[kh xbZ] mlds ckn DMRO&454 ¼62-67%½
miHksn esaA tcfd] U;wure mit DMRO&687 ¼9-75%½
miHksn esa ntZ dh xbZA vkSlr Qyu dk otu DMRO&298
¼67-27 xzke½ esa vf/kdre Fkk] mlds ckn DMRO&318
¼62-17 xzke½ FkkA blds vykok] nwf/k;k [kqEc ds fofHkUu
miHksnksa ds çkjafHkd laosnh fo'ys"k.k us de vkSj mPp
rh[ksiu@lqxa/k miHksnksa dh igpku dhA

Qly mRiknu

�• HkkSfrd&jklk;fud ekinaMksa ij fd, x, v/;;uksa ds
vk/kkj ij] fofHkUu la;kstu rS;kj fd, x, rkfd la;kstu
ds HkkSfrd&jklk;fud ekinaMksa dks ekud vkoj.k feêh
feJ.k ds djhc yk;k tk ldsA dqy feykdj] mit
çn'kZu ds fy, 25 la;kstuksa dk ewY;kadu fd;k x;k vkSj
vkB dk p;u fd;k x;kA 10% pwuk ikmMj ds lkFk
d‚;j fiFk esa vf/kdre mit çkIr dh xbZA

Qly lqj{kk

�• O;kolkf;d [kqEc QkeksaZ esa [kqEc dh 9 chekfj;ksa vkSj
çfrLi/khZ QQwanksa dh mifLFkfr ntZ dh xbZA [kqEc dh
[ksrh esa lcls vke chekjh osV ccy fMtht ¼ekbdksxksu
ifuZfl;kslk½ 65&70% vkSj v‚;LVj [kqEc esa dksc osc
¼DySMkscksfVª;e ,lih½ 55&65% ?kVuk ds lkFk ntZ dh
xbZA
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� In Pleurotus ostreatus and P. ostreatus var Florida

virus like symptoms including young fruit bodies

with long stipe and funnel shaped or morning glory

shaped basiodiocarps were recorded 4 samples.

Virus suspected samples showed that suspected

cultures registered slow diametric   mycelial   growth

(40.85 to 43.75 mm) with yellow discoloration as

compared to healthy samples (61.88 mm) after 7

days of incubation.

� Pseudomonas aeruginosa B22 identified effective

against M. permiciosa (wet bubble disease) under

in-vitro conditions. Bacillus proteolyticus B15 and

Pseudomonas putida B16 found effective against

Cladobotryum sp showed >90% growth inhibition.

However, none of the isolates found effective

against Trichoderma sp.

Postharvest technology

� For development of vegan meat analogues, 14

strains of 8 mushrooms were screened on solid

and liquid media. Out of different strains, Pleurotus

ostreatus var. Florida was selected on the basis of

mycelial biomass. The selected strain was further

grown on different substrates like wheat straw,

sawdust, soybean powder, brown rice and wheat

brawn. Out of different substrates wheat

straw+soybean powder showed fastest linear

growth of 8.6cm/7days.

� Through response surface methodology (RSM) pH,

temperature and edible media were optimized for

the selected strain of mushroom for vegan meat

production. Out of 25 combinations, soybean

broth with pH 6.0 and temperature 30oC was found

most suitable for the growth of mycelium.

� Out of 13 treatment combinations for

development of formulation for vegan meat,

treatment 12 and 13 were found best on the basis

of sensory evaluation.

� As compared to chicken kebab, fat (%) and anti-

oxidant activity was recorded better in vegan

kebab.

� Studies were conducted to evaluate post-harvest

treatments for enhancing the shelf life and quality

of oyster and button mushrooms. Steeping oyster

mushrooms in a solution of common salt, citric

acid, acetic acid, and potassium meta-bisulfite

(KMS) extended their shelf life to 25 days at room

temperature.

�• IyqjksVl v‚LVªsVl vkSj ih- v‚LVªsVl oj ¶yksfjMk ok;jl
tSls y{k.k ftuesa yacs MaBy vkSj Quy ds vkdkj ;k
e‚fuaZx Xyksjh ds vkdkj ds csfl;ksfM;ksdkiZ~l ds lkFk
;qok Qyu 'kkfey gSa] 4 uewuksa esa ntZ fd, x,A ok;jl
lafnX/k uewuksa us fn[kk;k fd lafnX/k dYpj us 7 fnuksa ds
Å"ek;u ds ckn LoLFk uewuksa ¼61-88 feeh½ dh rqyuk esa
/kheh Mk;ehVfjd ekblsfy;y o`f) ¼40-85 ls 43-75
feeh½ ihys jax ds efyufdj.k ds lkFk ntZ dhA

�• L;wMkseksukl ,#fxukslk ch22 dks bu&foVªks fLFkfr;ksa ds
rgr ,e- ifeZfl;kslk ¼xhys cqycqys dh chekjh½ ds f[kykQ
çHkkoh ik;k x;kA cSflyl çksfV;ksfyfVdl ch15 vkSj
L;wMkseksukl iqfVMk ch16 DySMkscksfVª;e çtkfr ds f[kykQ
çHkkoh ik, x, vkSj 90% ls vf/kd o`f) vojks/k fn[kk;kA
gkykafd] dksbZ Hkh vkblksysV VªkbdksMekZ çtkfr ds f[kykQ
çHkkoh ugha ik;k x;kA

dVkbZ mijkar çkS|ksfxdh

�• 'kkdkgkjh ekal ds vuq:iksa ds fodkl ds fy,] 8 e'k:eksa
ds 14 miHksnksa dks Bksl vkSj rjy ehfM;k ij ij[kk x;kA
fofHkUu miHksnksa esa ls] IyqjksVl v‚LVªsVl oj- ¶yksfjMk dks
ekblsfy;e ck;ksekl ds vk/kkj ij pquk x;kA p;fur
miHksn dks vkxs fofHkUu lClVªsV tSls xsgwa ds Hkwls] pwjk]
lks;kchu ikmMj] czkmu jkbl vkSj xsgwa dh pksdj ij
mxk;k x;kA fofHkUu lClVªsV esa ls xsgwa ds Hkwls+lks;kchu
ikmMj us 8-6 lseh@7 fnuksa dh rst jSf[kd of̀) fn[kkbZA

�•çfrfØ;k lrg i)fr ¼RSM½ ds ek/;e ls 'kkdkgkjh
ekal mRiknu ds fy, [kqEc ds p;fur miHksn ds fy,
ih,p] rkieku vkSj [kk| ehfM;k dks vuqdwfyr fd;k
x;kA 25 la;kstuksa esa ls] ih,p 6-0 vkSj rkieku 300C
okyk lks;kchu 'kksjck ekblsfy;e dh o`f) ds fy,
lcls mi;qä ik;k x;kA

�• 'kkdkgkjh ekal ds fy, Q‚ewZys'ku ds fodkl ds fy, 13
mipkj la;kstuksa esa ls] laosnh ewY;kadu ds vk/kkj ij
mipkj 12 vkSj 13 loZJs"B ik, x,A

�• fpdu dckc dh rqyuk esa] 'kkdkgkjh dckc esa olk ¼%½
vkSj ,aVh&v‚DlhMsaV xfrfof/k csgrj ntZ dh xbZA

�•<haxjh vkSj cVu [kqEc dh Hk.Mkj.k vof/k vkSj xq.koÙkk
dks c<+kus ds fy, dVkbZ ds ckn ds mipkjksa dk ewY;kadu
djus ds fy, v/;;u fd, x,A <haxjh [kqEc dks lk/kkj.k
ued] lkbfVªd ,flM] ,flfVd ,flM vkSj iksVsf'k;e
esVk&ckbZlYQkbV ¼ds,e,l½ ds ?kksy esa fHkxksus ls dejs
ds rkieku ij mudh 'ksYQ ykbQ 25 fnuksa rd c<+ xbZA
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� Edible coatings, particularly gum ghatti and

sunflower oil, effectively preserved button

mushrooms for six days at 4°C. Post-harvest sprays

of KMS, EDTA, and electrolyzed water significantly

reduced decay, while UV-C treatment (30 minutes)

improved firmness and color retention. These

findings highlight effective strategies for post-

harvest mushroom preservation.

� A study was conducted to standardize protocols

for accurately estimating vitamin D2 in mushrooms

by comparing two extraction methods: (Methanol

+ Dichloromethane) and (Choline Chloride +

Glycerol). The choline chloride + glycerol method,

with hot water and n-hexane purification, was

found to be more accurate and reliable, and all

subsequent research was based on this approach.

� UVC exposure led to whiteness loss of white button

mushrooms, but mushrooms placed closer to the

UV lamp (20 cm) retained more of their original

color. Vitamin D2 content in white button

mushroom, increased significantly with exposure

time, reaching 2.29 times higher after 90 minutes

of UVC 30W treatment.

� Oyster mushrooms were also tested for vitamin

D2 enhancement under two UVC treatments. In

T1, UVC 15W (1 lamp) for 1 hour increased vitamin

D2 from 17.51 μg/g to 46.99 μg/g and in T2, UVC

30W (2 lamps) for 1 hour increased vitamin D2 to

58.47 μg/g.

� Total polysaccharies, phenols and flavonoids were

estimated in Trametes, Hericium and Cordyceps.

In-vitro antioxidant assay was done in these

mushrooms using DPPH free radical scavenging

activity. An eco-friendly and non-toxic silver

nanoparticles (AgNPs) were synthesized using

aqueous extract of Trametes versicolor.

Other research activities

� The economic impact of NBS 5 variety of white

button mushroom was studied. Its share is

declining significantly and is merely 1.7% (2023)

showing the stagnation in technology adoption.

� In terms of area, out of total 600 ha of total button

mushroom area in the country, NBS 5 variety

covered around 2.8% of the area in 2023.

�•[kk| dksfVaXl] fo'ks"k :i ls xksan ?kêh vkSj lwjteq[kh
rsy] us cVu [kqEc dks 4 fMxzh lsfYl;l ij Ng fnuksa rd
çHkkoh :i ls lajf{kr fd;kA ds,e,l] bZMhVh, vkSj
bysDVªksykbTM ikuh ds dVkbZ ds ckn ds fNM+dko us {k;
dks dkQh de dj fn;k] tcfd ;woh&lh mipkj ¼30
feuV½ us –<+rk vkSj jax çfr/kkj.k esa lq/kkj fd;kA ;s
fu"d"kZ dVkbZ ds ckn [kqEc ds laj{k.k ds fy, çHkkoh
j.kuhfr;ksa ij çdk'k Mkyrs gSaA

�•[kqEc esa foVkfeu Mh2 dk lVhd vuqeku yxkus ds fy,
çksVksd‚y dks ekudh—r djus ds fy, nks fu"d"kZ.k
fof/k;ksa dh rqyuk djds ,d v/;;u fd;k x;k% ¼esFku‚y
+ MkbDyksjksesFksu½ vkSj ¼dksyhu DyksjkbM + fXylj‚y½A
xeZ ikuh vkSj ,u&gsDlsu 'kqf)dj.k ds lkFk dksyhu
DyksjkbM + fXylj‚y fof/k vf/kd lVhd vkSj fo'oluh;
ikbZ xbZ] vkSj ckn ds lHkh 'kks/k blh –f"Vdks.k ij
vk/kkfjr FksA

� ;wohlh ,Dlikstj ds dkj.k lQsn cVu [kqEc dh lQsnh
[kRe gks xbZ] ysfdu ;woh ySai ¼20 lseh½ ds djhc j[ks x,
[kqEc us vius ewy jax dks vf/kd cuk, j[kkA lQsn cVu
[kqEc esa foVkfeu Mh2 dh ek=k ,Dlikstj le; ds lkFk
dkQh c<+ xbZ] tks 90 feuV ds ;wohlh 30W mipkj ds
ckn 2-29 xquk vf/kd gks xbZA

�•v‚;LVj [kqEc dks nks UVC mipkjksa ds rgr foVkfeu D2
o`f) ds fy, Hkh ij[kk x;kA T1 esa] 1 ?kaVs ds fy, UVC

15W ¼1 ySai½ us foVkfeu D2 dks 17-51 μg/g ls c<+kdj
46-99 μg/g dj fn;k vkSj T2 esa] 1 ?kaVs ds fy, UVC

30W ¼2 ySai½ us foVkfeu D2 dks 58-47 μg/g rd c<+k
fn;kA

�• VªSesVsl] gsfjf’k;e vkSj d‚fMZlsIl esa dqy i‚yhlsdsjkbMl]
fQuksy vkSj ¶ysoksuksbM~l dk vuqeku yxk;k x;kA bu
[kqEc esa DPPH Ýh jsfMdy LdSosaftax xfrfof/k dk mi;ksx
djds bu&foVªks ,aVhv‚DlhMsaV ij[k dh xbZA VªSesVsl
olhZdyj ds tyh; vdZ dk mi;ksx djds ,d i;kZoj.k
ds vuqdwy vkSj xSj&fo"kkä flYoj uSuksd.kksa ¼AgNPs½
dks la'ysf"kr fd;k x;kA

vU; vuqla/kku xfrfof/k;k¡

�•lQsn cVu [kqEc dh ,uch,l 5 fdLe ds vkfFkZd çHkko
dk v/;;u fd;k x;kA bldh fgLlsnkjh esa mYys[kuh;
deh vk jgh gS vkSj ;g ek= 1-7% ¼2023½ jg xbZ gS] tks
çkS|ksfxdh viukus esa Bgjko dks n'kkZrk gSA

�• {ks= ds lanHkZ esa] ns'k esa dqy 600 gsDVs;j cVu [kqEc {ks=
esa ls] ,uch,l 5 fdLe 2023 esa yxHkx 2-8% {ks= dks
doj fd;kA
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� For NBS 5, the Net Present Value (NPV) was Rs.

25.91 crores (2012-2023) with an Internal Rate of

Returns (IRR) as 30% and a Benefit Cost Ratio of

41.21 during 2012-23.

� The Producer Surplus was Rs. 17.43 crores and

consumer surplus was Rs. 13.41 crores for NBS 5

strain of white button mushroom, generating a

total economic surplus of Rs. 30.84 crores in India

during 2012-2023.

� Factors influencing the technology adoption

among mushroom growers were identified using

Linear Probability Model (LPM). Factors such as

sex, experience, education, and training are

significant determinants of technology adoption

among growers.

� In terms of mushroom consumption behaviour

analysis among 210 respondents in India, majority

(90%) of the respondents consumed mushrooms

with average per capita annual consumption of 550

grams.

� Majority (45%) of the respondents consumed

mushrooms occasionally, while only 2% consumed

daily.

� Majority (51%) of the households spent in between

Rs. 100 to Rs 500 per month, 34% of the

households spent less than Rs. 100/ month, while

only 4% of the households spent more than Rs.

1000 on mushroom consumption in a month.

Majority (66%) of the respondents preferred eating

mushrooms at home than at a restaurant.

� The most preferred place of purchase was local

vegetable markets, followed by supermarkets.

Fresh mushrooms were the most preferred form

of consumption.

� The most preferred way to cook mushrooms was

as a vegetable curry, followed by stir-frying and

soup.

Transfer of Technology

� During 2024, the Directorate organized 66 training

programmes which included 42 on-campus, and

24 off-campus for farmers, farmwomen,

unemployed youth and entrepreneurs under

various component attended by 3383 participants

from different parts of the country.

� Among training programmes, 5 were conducted

for farmers under Tribal Sub Plan (TSP), 1 under

�•,uch,l 5 ds fy,] 'kq) orZeku ewY; ¼,uihoh½ 25-91
djksM+ #i;s ¼2012&2023½ Fkk] ftlesa vkarfjd fjVuZ nj
¼vkbZvkjvkj½ 30% vkSj 2012&23 ds nkSjku ykHk ykxr
vuqikr 41-21 FkkA

�•lQsn cVu [kqEc dh ,uch,l 5 fdLe ds fy, mRiknd
vf/k'ks"k 17-43 djksM+ #i;s vkSj miHkksäk vf/k'ks"k 13-41
djksM+ #i;s Fkk] ftlls 2012&2023 ds nkSjku Hkkjr esa
30-84 djksM+ #i;s dk vkfFkZd vf/k'ks"k gqvkA

�•[kqEc mRikndksa ds chp çkS|ksfxdh viukus dks çHkkfor
djus okys dkjdksa dh igpku jSf[kd laHkkO;rk e‚My
¼,yih,e½ dk mi;ksx djds dh xbZA fyax] vuqHko]
f'k{kk vkSj çf'k{k.k tSls dkjd mRikndksa ds chp çkS|ksfxdh
viukus ds egRoiw.kZ fu/kkZjd gSaA

� Hkkjr esa 210 mÙkjnkrkvksa ds chp [kqEc miHkksx O;ogkj
fo'ys"k.k ds lanHkZ esa] vf/kdka'k ¼90%½ mÙkjnkrkvksa us
[kqEc dk miHkksx fd;k] ftldk vkSlr çfr O;fä okf"kZd
miHkksx 550 xzke FkkA

�•vf/kdka'k ¼45%½ mÙkjnkrkvksa us dHkh&dHkh [kqEc dk
lsou fd;k] tcfd dsoy 2% us çfrfnu bldk lsou
fd;kA

�•vf/kdka'k ¼51%½ ifjokjksa us çfr ekg 100 ls 500 #i;s
ds chp [kpZ fd;k] 34% ifjokjksa us 100 #i;s çfr ekg
ls de [kpZ fd;k] tcfd dsoy 4% ifjokjksa us ,d eghus
esa [kqEc dh [kir ij 1000 #i;s ls vf/kd [kpZ fd;kA
vf/kdka'k ¼66%½ mÙkjnkrkvksa us jsLrjka dh rqyuk esa ?kj
ij [kqEc [kkuk ilan fd;kA

�•[kjhn dk lcls ilanhnk LFkku LFkkuh; lCth cktkj Fkk]
mlds ckn lqijekdsZV FksA rkts [kqEc miHkksx dk lcls
ilanhnk :i FksA

�•[kqEc idkus dk lcls ilanhnk rjhdk lCth djh ds :i
esa Fkk] mlds ckn gypy&ryuk vkSj lwi FkkA

çkS|ksfxdh dk gLrkarj.k

�• 2024 ds nkSjku funs'kky; us 65 çf'k{k.k dk;ZØe vk;ksftr
fd,] ftuesa fofHkUu ?kVdksa ds rgr fdlkuksa] —"kd
efgykvksa] csjkstxkj ;qokvksa vkSj m|fe;ksa ds fy, 42
v‚u&dSail vkSj 23 v‚Q&dSail 'kkfey Fks] ftuesa ns'k
ds fofHkUu fgLlksa ls 3383 çfrHkkfx;ksa us Hkkx fy;kA

�•çf'k{k.k dk;ZØeksa esa] tutkrh; mi ;kstuk ¼Vh,lih½ ds
rgr fdlkuksa ds fy, 5] mÙkj&iwohZ igkM+h ¼,ubZ,p½ {ks=
?kVd ds rgr 1 vkSj vuqlwfpr tkfr&mi ;kstuk
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North-Eastern Hilly (NEH) region component, and

26 on and off campus training progammes were

conducted under Scheduled Caste-Sub Plan (SC-

SP) component attended by 98, 11 and 2618

participants respectively.

� During 2024, one training on shiitake mushroom

cultivation and 6 trainings on cultivation technology

of Cordyceps militaris were organized and were

attended by two and 55 participants respectively.

� Two training programmes on three months hands

on training were organized at ICAR-DMR, Solan

during 2024 and were attended by 19 participants

from different parts of the country.

� One day National Mushroom Mela was organized

on 10th September, 2024 in offline mode chaired

by Hon’ble Governor of Himachal Pradesh Sh. Shiv

Pratap Shukla along with Dr Rajeshwar Singh

Chandel, Hon’able Vice Chancellor, UHF, Nauni,

Solan, Dr S.K. Singh, DDG (Hort. Sci.), ICAR, New

Delhi and Dr. V. P. Sharma. It was attended by more

than 1050 participants. In the Mela, 5 progressive

mushroom growers from different parts of the

country were felicitated with progressive

mushroom grower award.

� Under Mera Gaon Mera Gaurav (MGMG) teams of

the scientists visited the adopted villages regularly

and interacted with 150 farmers on different issues

including mushroom cultivation.

� During, 2024, 3 exhibitions were organized by the

Directorate on National Science Day, National

Mushroom Mela and National Kisan Diwas/

Mushroom Day at the campus.

� ICAR-DMR, Solan provided advisory services

through emails, telephones and face-to-face

interaction on various aspects of mushroom

cultivation, training programmes under different

components/schemes and marketing during 2024.

The various groups of entrepreneurs, farmers, rural

youth, students from Universities/colleges and

schools who visited the Directorate were shown all

the activities related to mushroom cultivation.

¼,llh&,lih½ ?kVd ds rgr 26 v‚u vkSj v‚Q dSail
çf'k{k.k dk;ZØe vk;ksftr fd, x,] ftuesa Øe'k% 98]
11 vkSj 2618 çfrHkkfx;ksa us Hkkx fy;kA

�• 2024 ds nkSjku] f'kVkds [kqEc dh [ksrh ij ,d çf'k{k.k
vkSj d‚fMZlsIl fefyVsfjl dh [ksrh rduhd ij 6 çf'k{k.k
vk;ksftr fd, x, vkSj buesa Øe'k% nks vkSj 55 çfrHkkfx;ksa
us Hkkx fy;kA

�• 2024 ds nkSjku vkbZlh,vkj&Mh,evkj] lksyu esa rhu
eghus ds O;kogkfjd çf'k{k.k ij nks çf'k{k.k dk;ZØe
vk;ksftr fd, x, vkSj buesa ns'k ds fofHkUu fgLlksa ls 19
çfrHkkfx;ksa us Hkkx fy;kA

�• 10 flracj] 2024 dks ,d fnolh; jk"Vªh; [kqEc esyk
v‚Qykbu eksM esa fgekpy çns'k ds ekuuh; jkT;iky
Jh f'ko çrki 'kqDyk dh v/;{krk esa vk;ksftr fd;k
x;k] ftlesa M‚ jkts'oj flag pansy] ekuuh; dqyifr]
;w,p,Q] ukSuh] lksyu] M‚ ,l ds flag] MhMhth ¼ckxokuh
foKku½] vkbZlh,vkj] ubZ fnYyh vkSj M‚ oh ih 'kekZ Hkh
'kkfey gq,A blesa 1050 ls vf/kd çfrHkkfx;ksa us Hkkx
fy;kA esys esa ns'k ds fofHkUu fgLlksa ls 5 çxfr'khy [kqEc
mRikndksa dks çxfr'khy [kqEc mRiknd iqjLdkj ls lEekfur
fd;k x;kA

�•esjk xkao esjk xkSjo ¼,eth,eth½ ds rgr oSKkfudksa dh
Vheksa us fu;fer :i ls xksn fy, x, xkaoksa dk nkSjk fd;k
vkSj [kqEc dh [ksrh lfgr fofHkUu eqíksa ij 150 fdlkuksa
ls ckrphr dhA

�• 2024 ds nkSjku] funs'kky; }kjk jk"Vªh; foKku fnol]
jk"Vªh; [kqEc esyk vkSj jk"Vªh; fdlku fnol@[kqEc
fnol ij ifjlj esa 3 çn'kZfu;k¡ vk;ksftr dh xbZaA

�•vkbZlh,vkj&Mh,evkj] lksyu us 2024 ds nkSjku [kqEc
dh [ksrh ds fofHkUu igyqvksa] fofHkUu ?kVdksa@;kstukvksa
ds rgr çf'k{k.k dk;ZØeksa vkSj foi.ku ij bZesy] VsyhQksu
vkSj vkeus&lkeus ckrphr ds ek/;e ls lykgdkj lsok,¡
çnku dhaA funs'kky; dk nkSjk djus okys m|fe;ksa]
fdlkuksa] xzkeh.k ;qokvksa] fo'ofo|ky;ksa@d‚ystksa vkSj
Ldwyksa ds Nk=ksa ds fofHkUu lewgksa dks [kqEc dh [ksrh ls
lacaf/kr lHkh xfrfof/k;k¡ fn[kkbZ xbZaA
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During last couple of decades, mushroom farming

has contributed immensely in the nutritional security

and employment generation of the people in the urban

and rural areas of the country. Through the exploitation

and potential of mushroom wealth available in India,

the livelihood status of the people could be uplifted.

The Directorate has contributed for the enhancement

of mushroom production in the country through

strainal development programme of different

mushrooms during these years. The mushroom strains

were enriched with novel quality traits using various

biotechnological approaches. The various diseases like

wet bubble and yellow mould have been managed using

eco-friendly mushroom cultivation techniques

developed by the Direcotrate. The mandate and the

scope of the Directorate have been expanded and the

research programmes were targeted to extend the shelf

life and storage of the mushrooms for longer duration

with good quality. The mushroom farming is a

remunerative option for the farmers keeping in view

the reduction in land holdings and depleting natural

resources like water.

As compared to other field and Horticultural crops,

mushroom cultivation utilizes vertical space with

minimum quantity of water. The available agricultural

residue in the country may be utilized for generating

wealth from the waste. As there is constant farm

income and employment opportunity, the livelihood

of the farmers is strengthened from mushroom farming.

Keeping in view the importance of the mushroom

because of its nutritional and medicinal properties, a

systematic research was initiated in India with the

establishement of National Centre for Mushroom

Research and Training (NCMRT) in 1983 at Solan (H.P.)

under the aegis of Indian Council of Agricultural

Research (ICAR). After 25 years, with remarkable

research achievements in mushroom, it was upgraded

to Directorate of Mushroom Research (DMR) in 2008.

ICAR-DMR, Solan is the only Institute working

exclusively on mushroom research and development

in the country. Because of the collaborative efforts of

the Scientists of ICAR-DMR, Solan and growers, the

mushroom production has reached 3,47,450 tonnes

fiNys dqN n'kdksa esa] [kqEc dh [ksrh us ns'k ds 'kgjh vkSj
xzkeh.k {ks=ksa esa yksxksa dh iks"k.k lqj{kk vkSj jkstxkj l`tu esa
cgqr cM+k ;ksxnku fn;k gSA Hkkjr esa miyC/k [kqEc laink ds
nksgu vkSj {kerk ds ek/;e ls] yksxksa dh vkthfodk dh fLFkfr
dks Åij mBk;k tk ldrk gSA funs'kky; us bu o"kksaZ ds nkSjku
fofHkUu [kqEc ds çHksn fodkl dk;ZØe ds ek/;e ls ns'k esa
[kqEc mRiknu dks c<+kus esa ;ksxnku fn;k gSA fofHkUu tSo
çkS|ksfxdh –f"Vdks.kksa dk mi;ksx djds [kqEc ds çHksnksa dks
uohu xq.koÙkk y{k.kksa ls le`) fd;k x;kA xhys cqycqys vkSj
ihys QQwan tSlh fofHkUu chekfj;ksa dks funs'kky; }kjk fodflr
i;kZoj.k vuqdwy [kqEc [ksrh rduhdksa dk mi;ksx djds
çcaf/kr fd;k x;k gSA funs'kky; ds vf/kns'k vkSj nk;js dk
foLrkj fd;k x;k gS vkSj vuqla/kku dk;ZØeksa dks vPNh
xq.koÙkk ds lkFk yach vof/k ds fy, [kqEc ds 'ksYQ thou
vkSj HkaMkj.k dks c<+kus ds fy, yf{kr fd;k x;k gSA Hkwfe tksr
esa deh vkSj ikuh tSls çk—frd lalk/kuksa dks de djus ds
eísutj [kqEc dh [ksrh fdlkuksa ds fy, ,d ykHknk;d
fodYi gSA

vU; [ksr vkSj ckxokuh Qlyksa dh rqyuk esa] [kqEc dh
[ksrh U;wure ikuh ds lkFk Å/kZ~ok/kj LFkku dk mi;ksx djrh
gSA ns'k esa miyC/k —f"k vo'ks"kksa dk mi;ksx dpjs ls /ku iSnk
djus ds fy, fd;k tk ldrk gSA pwafd yxkrkj —f"k vk;
vkSj jkstxkj ds volj gSa] blfy, [kqEc dh [ksrh ls fdlkuksa
dh vkthfodk etcwr gksrh gSA blds iks"k.k vkSj vkS"k/kh;
xq.kksa ds dkj.k [kqEc ds egRo dks /;ku esa j[krs gq,] Hkkjrh;
—f"k vuqla/kku ifj"kn ¼ICAR½ ds rRoko/kku esa 1983 esa lksyu
¼fg-iz-½ esa jk"Vªh; [kqEc vuqla/kku vkSj çf'k{k.k dsaæ ¼NCMRT½
dh LFkkiuk ds lkFk Hkkjr esa ,d O;ofLFkr vuqla/kku 'kq:
fd;k x;k FkkA 25 o"kksaZ ds ckn] [kqEc esa mYys[kuh;
vuqla/kku miyfC/k;ksa ds lkFk] bls 2008 esa [kqEc vuqla/kku
funs'kky; ¼DMR½ esa vixzsM fd;k x;kA ICAR-DMR] lksyu
ns'k esa [kqEc vuqla/kku vkSj fodkl ij fo'ks"k :i ls dke
djus okyk ,dek= laLFkku gSA funs'kky; yxkrkj fdlkuksa
ds fy, mi;qä {ks= fo'ks"k vkSj de ykxr okyh çkS|ksfxfd;ksa
ds fodkl esa yxk gqvk gSA HkkÑvuqi&[kqEc vuqla/kku funs’kky;
ds oSKkfudksa vkSj mRikndksa ds lg;ksxkRed iz;klksa ls ns’k esa
[kqEc dk mRiknu 3]47]450 Vu rd igq¡p x;k gSA fodflr
çkS|ksfxfd;ksa dks [kqEc ij vf[ky Hkkjrh; lefUor vuqla/kku

1. DMR - An Introduction

1- [kqEc vuqla/kku funs'kky; & ,d ifjp;
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in the country. The Directorate has continuously

engaged in developing region specific and low cost

technologies suitable to the farmers. The developed

technologies are further validated through All India Co-

ordinated Research Project (AICRP) on mushroom,

which was also initiated in 1983 with its headquarters

at Solan.

Location

ICAR-Directorate of Mushroom Research (DMR) is

located in Solan city of Himachal Pradesh, between

Chandigarh and Shimla National Highway, endeared

as the gateway of the state. The city is famous for its

cultural splendor, excellent scenic and picnic spots,

numerous temples and seasonal cash vegetable crops.

Apart being industrialized, the city is widely polular for

mushroom cultivation and bearing the tag of

“Mushroom City of India” which was named by the

Hon’ble Chief Minister of Himachal Pradesh on 10th

September, 1997 during the Indian Mushroom

Conference organized jointly by the Directorate and

Mushroom Society of India keeping in view the

contribution towards research, development and

popularization of mushroom.

Infrastructure

ICAR-DMR, Solan has 12 environmentally

controlled mushroom cultivation rooms and a poly

house alongwith indoor bunkers and bulk chambers.

The Directorate has five well equipped laboratories for

biotechnology, germplasm conservation, spawn

production, plant protection and postharvest

technology with modern and and latest equipments.

The transfer of technology (ToT) section has well

sophisticated training unit with a total capacity of more

than 250 trainees at a time. Further, the Directorate

has a specialized library having collections related to

mushroom science supporting research and

consultancy in the relevant areas. The library has

accessioned 2185 books and 2500 back volumes of

journals and it is the only referral library for mushroom

literature in the country.

Personnel and Finance

ICAR-DMR, Solan has asanctioned strength of 18

scientists + one Director, 12 technical, 14

administrative and 5 skilled supporting staff. The staff

position as on 31.12.2024 was 10 Scientists, 8

technical, 13 administrative and on skilled supporting

ifj;kstuk ¼,vkbZlhvkjih½ ds ek/;e ls vkxs ekU; fd;k
tkrk gS] ftldh 'kq#vkr Hkh 1983 esa lksyu esa eq[;ky; ds
lkFk dh xbZ FkhA

LFkku

Hkk—vuqi&[kqEc vuqla/kku funs'kky; ¼Mh,evkj½ fgekpy
çns'k ds lksyu 'kgj esa paMhx<+ vkSj f'keyk jk"Vªh; jktekxZ
ds chp fLFkr gS] ftls jkT; ds ços'k }kj ds :i esa tkuk
tkrk gSA ;g 'kgj vius lkaL—frd oSHko] mR—"V n'kZuh;
vkSj fidfud LFkyksa] dbZ eafnjksa vkSj ekSleh udnh lfCt;ksa
dh Qlyksa ds fy, çfl) gSA vkS|ksxh—r gksus ds vykok]
'kgj [kqEc dh [ksrh ds fy, O;kid :i ls yksdfç; gS vkSj
^^Hkkjr ds [kqEc 'kgj^^ dk VSx /kkj.k djrk gS] ftls fgekpy
çns'k ds ekuuh; eq[;ea=h }kjk 10 flracj] 1997 dks funs'kky;
vkSj [kqEc lkslk;Vh v‚Q bafM;k [kqEc ds vuqla/kku] fodkl
vkSj yksdfç;rk esa ;ksxnku dks /;ku esa j[krs gq, la;qä :i
ls vk;ksftr Hkkjrh; [kqEc lEesyu ds nkSjku ukfer fd;k
x;k FkkA

vk/kkjHkwr lajpuk

Hkk-—-vuq-i-&[kqEc vuqla/kku funs'kky;] lksyu esa 12
i;kZoj.k fu;af=r [kqEc dh [ksrh ds dejs vkSj ,d i‚yhgkml
ds lkFk&lkFk buMksj cadj vkSj cYd pSacj gSaA funs'kky; ds
ikl vk/kqfud vkSj uohure midj.kksa ds lkFk tSo çkS|ksfxdh]
tuuæO; laj{k.k] Li‚u mRiknu] ikS/k laj{k.k vkSj dVkbZ
mijkar çkS|ksfxdh ds fy, ikap vPNh rjg ls lqlfTtr
ç;ksx'kkyk,¡ gSaA çkS|ksfxdh gLrkarj.k ¼VhvksVh½ vuqHkkx esa
,d le; esa 250 ls vf/kd çf'k{kqvksa dh dqy {kerk ds lkFk
vPNh rjg ls ifj"—r çf'k{k.k bdkbZ gSA blds vykok]
funs'kky; ds ikl ,d fo'ks"k iqLrdky; gS ftlesa çklafxd
{ks=ksa esa vuqla/kku vkSj ijke'kZ dk leFkZu djus okys [kqEc
foKku ls lacaf/kr laxzg gSaA iqLrdky; esa 2185 iqLrdsa vkSj
2500 if=dkvksa ds fiNys laLdj.kksa dk ifjxzg.k gS vkSj ;g
ns'k esa [kqEc  lkfgR; ds fy, ,dek= lEçs"k.k iqLrdky; gSA

dkfeZd vkSj foÙk

Hkk—vuqi&[kqEc vuqla/kku funs'kky;] lksyu esa 18
oSKkfudksa + ,d funs'kd] 12 rduhdh] 14 ç'kklfud vkSj 5
dq'ky lgk;d deZpkfj;ksa dh Loh—r la[;k fu/kkZfjr dh gSA
31-12-2024 rd deZpkfj;ksa dh la[;k 10 oSKkfud] 8 rduhdh]
13 ç'kklfud vkSj dq'ky lgk;d deZpkjh FksA o"kZ 2024&25
ds fy, funs'kky; dk okf"kZd ctV 1209-57 yk[k #i;s Fkk
ftldk iwjk mi;ksx fd;k tk,xkA funs'kky; us lkfgR;]
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staff. The annual budget of the Directorate for the year

2024-25 was Rs1209.57 lakhs which will be fully

utilized. The Directorate earned Rs.150.00 lakhs as

revenue during the year by the sale of literature,

mushroom cultures, spawn, fresh mushrooms, value

added products, consultancy, training and other

services.

Vision

Mushroom research and development for

economic growth, ecological sustainability and

nutritional security.

Mission

R&D to undertake basic research, conserve

mushroom diversity, develop technologies/varieties to

enhance mushroom quality and productivity, utilize

agro-wastes/spent musroom substrates and promote

secondary agriculture for generating employment,

ameliorating poverty and ensuring nutritional security.

Mandate

1. Strategic and applied research on collection,

conservation, utlilization and production of edible

and medicinal mushroom.

2. Transfer of technology and capacity building of

stakeholders for spawn production.

3. Co-ordination of network research for validation

and evaluation of specific technologies through

AICRP on mushroom to enhance productivity.

[kqEc dYpj] Li‚u] rktk [kqEc] ewY; of/kZr mRiknksa] ijke'kZ]
çf'k{k.k vkSj vU; lsokvksa dh fcØh ls o"kZ ds nkSjku 150-00
yk[k #i;s dk jktLo vftZr fd;kA

–f"Vdks.k

vkfFkZd fodkl] ikfjfLFkfrd fLFkjrk vkSj iks"k.k lqj{kk
ds fy, [kqEc vuqla/kku vkSj fodklA

mís';

cqfu;knh vuqla/kku djus] [kqEc dh fofo/krk dks lajf{kr
djus] [kqEc dh xq.koÙkk vkSj mRikndrk c<+kus ds fy,
çkS|ksfxfd;ksa@fdLeksa dk fodkl djus] —f"k&dpjs@[kpZ
fd, x, [kqEc lcLVªsV~l dk mi;ksx djus vkSj jkstxkj iSnk
djus] xjhch esa lq/kkj djus vkSj iks"k.k lqj{kk lqfuf'pr djus
ds fy, ek/;fed —f"k dks c<+kok nsus ds fy, vuqla/kku ,oa
fodkl djukA

v/;kns'k

1- [kk| vkSj vkS"k/kh; [kqEc ds laxzg] laj{k.k] mi;ksx vkSj
mRiknu ij j.kuhfrd vkSj vuqç;qä vuqla/kkuA

2- Li‚u mRiknu ds fy, çkS|ksfxdh dk gLrkarj.k vkSj
fgr/kkjdksa dh {kerk fuekZ.kA

3- mRikndrk c<+kus ds fy, [kqEc ij vf[ky Hkkjrh;
lefUor vuqlU/kku ifj;kstuk ds ek/;e ls fof'k"V
çkS|ksfxfd;ksa ds lR;kiu vkSj ewY;kadu ds fy, usVodZ
vuqla/kku dk leUo;uA
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ORGANOGRAM OF ICAR-DMR, SOLAN

Hkkd̀vuqi&[kqEc vuqla/kku funs'kky; laxBu
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Fungal expeditions were conducted in 2024 in the

regions that lie within Himachal Pradesh, India. These

journeys have resulted in 260 collections in all. About

100 of these specimens were recognized to the species

level, while 200 were identified to the genus level.

Calvatia cythiformis, Stropharia atroferruginea,

Agaricus augustus, Ganoderma lucidum, Clitocybe

nuda, Agaricus sp. Cordyceps miltaris, Cordyceps sp.,

Cyclocybe aegeita,  Morchella sp. are  few of these

species that are very intriguing. 11 species, including

Calvatia cythiformis, Stropharia atroferruginea,

Agaricus augustus, Ganoderma lucidum, Clitocybe

nuda, Agaricus sp. Cordyceps militaris, Cordyceps sp.,

Cyclocybe aegerita, Morchella sp. have been cultured

and each specimen has been deposited in the ICAR-

Directorate of Mushroom Research’s herbarium in

Chambaghat Solan, HP.

The following lists the macroscopic and microscopic

analyses of six specimens:

1.  Calvatia cyathiformis

Fruiting bodies are brain or skull shaped, may be

egg or pear shaped, whitish to brownish, smooth skin

initially, wrinkled, crumbled on maturity, and attached

to soil with rhizomorphs. Spores 3-6 μm, globose,

ornamented, inamyloid. Pileal layer formed of

brownish globes to irregular elements. Growing solitary

or in groups in grassy field, open woods (Fig. 2.2.1).

The specimen was collected from Lower Chail Solan.

2.  Stropharia atroferruginea

Fruiting bodies are reddish brown to wine red in

colour with convex to flat cap having hanging partial

veil remnants along margin. Gills adnexed, crowded,

creamish to greyish initially, changes to purplish grey

on maturity. Stipe cylindrical to slightly bulbous

yellowish stipe, covered with fine hairs and often with

cogwheel and fine grooved yellowish annulus on upper

2024 esa Hkkjr ds fgekpy çns'k ds Hkhrj fLFkr {ks=ksa esa
Qaxy vfHk;ku vk;ksftr fd, x, FksA bu ;k=kvksa ds
ifj.kkeLo:i dqy 260 laxzg gq, gSaA buesa ls yxHkx 100
uewuksa dks çtkfr ds Lrj ij igpkuk x;k] tcfd 200 dks
oa'k ds Lrj ij igpkuk x;kA dSYosfV;k lkbfFkQ‚feZl]
LVªksQkfj;k ,VªksQs#fxfu;k] ,xsfjdl v‚xLVl] xSuksMekZ
Y;wflMe] fDyVkslkbcs U;wMk] ,xsfjdl Lih'kht] d‚fMZlsIl
fefyVsfjl] d‚fMZlsIl Lih'kht] lkbDykslkbcs ,xsrk] ekspsZyk
Lih'kht buesa ls dqN çtkfr;ka gSa tks cgqr gh fnypLi gSaA
11 çtkfr;ka] ftuesa dSYosfV;k lkbfFkQ‚feZl] LVªksQkfj;k
,VªksQs#fxfu;k] ,xsfjdl v‚xLVl] xSuksMekZ Y;wflMe]
fDyVkslkbcs U;wMk] ,xsfjdl Lih'kht] d‚fMZlsIl fefyVsfjl]
d‚fMZlsIl Lih'kht] lkbDykslkbcs ,xsfjVk] ekspsZyk Lih'kht
'kkfey gSa] dks laof/kZr fd;k x;k gS vkSj çR;sd uewus dks
fgekpy çns'k ds pack?kkV lksyu esa Hkk—vuqi&[kqEc
vuqla/kku funs'kky; ds gcsZfj;e esa tek fd;k x;k gSA

fuEufyf[kr Ng uewuksa ds LFkwy vkSj lw{e fo'ys"k.kksa dks
lwphc) djrk gS%

1-  dSYosfV;k lkbfFkQ‚feZl

Qyu efLr"d ;k [kksiM+h ds vkdkj ds gksrs gSa] vaMs ;k
uk'kikrh ds vkdkj ds gks ldrs gSa] lQsn ls Hkwjs jax ds] 'kq:
esa fpduh Ropk] >qjhZnkj] ifjiDo gksus ij m[kM+ tkrh gS] vkSj
jkbtkse‚QZ ds lkFk feêh ls tqM+h gksrh gSA chtk.kq 3&6
ekbØksu] xksykdkj] vya—r] buekby‚;MA Hkwjs jax ds xksys ls
ysdj vfu;fer rRoksa rd dh ikbyh ijrA ?kkl ds eSnku]
[kqys taxy esa vdsys ;k lewgksa esa mxrk gS ¼fp= 2-2-1½A uewuk
yksvj pSy lksyu ls ,d= fd;k x;k FkkA

2-  LVªksQsfj;k ,VªksQs#fxfu;k

Qyu yky Hkwjs ls okbu yky jax ds gksrs gSa] ftuds
fdukjs ij yVdrs gq, vkaf'kd vkoj.k ds vo'ks"k gksrs gSaA
fxYl tqM+s gq,] lewg okys] 'kq: esa Øheh ls Hkwjs jax ds] ifjiDo
gksus ij cSaxuh Hkwjs jax esa cny tkrs gSaA MaBy csyukdkj ls
ysdj FkksM+k cYcuqek ihys jax dk MaBy] eghu ckyksa ls <dk
gqvk vkSj vDlj MaBy ds Åijh fgLls ij dksxOghy vkSj
ckjhd [kkapsnkj ihys jax dk oy; gksrk gSA chtk.kq 9&12 x

2. Research Achievements

2- vuqlaèkku miyfCèk;k¡
2.1 Mushroom Genetic Resources

2-1 [kqEc vkuqoaf’kd lalkèku
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Fig. 2.1.1.  A. Fruiting bodies of Calvatia cyathiformis in natural habitat; B. Basidiospores; C. Pileal elements

fp= 2-1-1- ,- çk—frd vkokl esa dSYosfV;k lkbfFkQksfeZl ds Qyu( ch- csflfM;ksLikslZ( lh- ikbyy rRo

Fig. 2.1.2. A. Fruiting bodies of Stropharia atroferruginea in natural habitat; B. Basidiospores; C. Basidia with basidiospore

fp= 2-1-2- ,- çk—frd vkokl esa LVªksQSfj;k ,VªksQs#fxfu;k ds Qy fudk;( ch- csflfM;ksLikslZ( lh- csflfM;ksLiksj ds lkFk
csflfM;k
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portion of stipe. Spores 9-12 x 6-8 μm, dark brown,

ellipsoid to oblong with central germpore. Basidia 16-

25 x 7-10 μm, clavate, tetrasporic. Cystidia present.

Pileipellis a trichoderm of branched hyphae, up to 8

μm elements. Growing scattered on soil in dense

Quercus forest (Fig. 2.1.2). The specimen was collected

from Shrinagar, Kandaghat.

3.  Cordyceps militaris Fr.

Fruiting bodies are club shaped, up to 8 cm high,

orange coloured, minute beads like powdery granules

attached to upper fertile rounded portion. Head

covered with stroma, inside stroma perithecia present.

Inner texture pale orange. Perithecia superficial to

partially embedded in loosely interwoven cells.

Ascospores initially segmented into long thread like

structures, breaking into elliptical segments, individual.

Ascospores 2.5 × 1.2 μm, long, filiform with septation,

inamyloid, thin walled. Asci 300-500 × 3.5-5 μm long,

cylindrical with capitate apex. Clamp connections

absent. Growing scattered or in caespitose manner on

dead pupae burried in soil (Fig. 2.1.3). The specimen

was collected from Chail, Solan.

6&8 ekbØksehVj] xgjs Hkwjs jax ds] nh?kZo`Ùkkdkj ls vk;rkdkj]
dsaæh; teZiksj ds lkFkA csflfM;k 16&25 x 7&10 ekbØksehVj]
DySosV] VsVªkLiksfjdA flfLVfM;k ekStwn gksrs gSaA fiyhisfyl
'kkf[kr gkbQs dk ,d VªkbdksMeZ gS] tks 8 ekbØksehVj rd
ds rRoksa dk gksrk gSA ?kus Dosjdl taxy esa feêh ij fc[kjs
gq, mxrs gSa ¼fp= 2-1-2½A uewuk Jhuxj] daMk?kkV ls ,d=
fd;k x;k FkkA

3-  d‚fMZlsIl fefyVsfjl Ý-

Qyu Dyc ds vkdkj ds] 8 lseh rd Åaps] ukjaxh jax ds]
Åijh mitkÅ xksy Hkkx ls tqM+s ikmMj tSls NksVs eksrh gksrs
gSaA flj LVªksek ls <dk gksrk gS] LVªksek ds vanj isfjFksfl;k
ekStwn gksrk gSA vkarfjd cukoV gYds ukjaxh jax dh gksrh gSA
isfjFksfl;k lrgh ls ysdj vkaf'kd :i ls f'kfFky :i ls
vkil esa tqM+h dksf'kdkvksa esa lekfgr gksrk gSA ,LdksLikslZ
'kq: esa yacs /kkxs tSlh lajpukvksa esa foHkkftr gksrs gSa] tks
v.Mkdkj [kaMksa esa VwV tkrs gSa] vyx&vyx gksrs gSaA ,LdksLikslZ
2-5 x 1-2 ekbØksu] yacs] lsIVs'ku ds lkFk rarqe;] buekby‚;M]
iryh nhokj okysA ,ldkbZ 300&500 x  3-5&5 ekbØksu yacs]
dSfiVsV ,isDl ds lkFk csyukdkjA DySai dusD'ku vuqifLFkrA
feêh esa ncs e`r I;wik ij fc[kjs gq, ;k dSfLiVkst rjhds ls
c<+rs gSa ¼fp= 2-1-3½A uewuk pSy] lksyu ls ,d= fd;k x;k
FkkA

Fig. 2.1.3. A. Fruiting bodies of Cordyceps militaris Fr. in natural habitat; B. Perithcia; C. Ascospores

fp= 2-1-3- ,- d‚fMZlsIl fefyVsfjl Ý- ds Qyu çk—frd vkokl esa( ch isfjFkfl;k( lh- ,LdksLikslZ



8

4-  gsYosyk dEçslk ¼LukbMj½ ,u-,l- oscj

Qyu Hkwjs ls Hkwjs dkys jax ds gksrs gSaA ikbyl dkBh ds
vkdkj dk] nks ikfy;ksa okyk] ,d ladh.kZ varjky ds lkFk]
'kq: esa eqM+k gqvk] Åijh lrg mitkÅ] Hkwjk Hkwjk] fpduk]
lw[kk; fupyh lrg gYdk Hkwjk] ckyksa okyk] ekal irykA
MaBy 10 lseh rd yack] 1 lseh eksVk] dekscs'k cjkcj]
ladqfpr ls [kkapsnkj] Hkjk gqvk fQj [kks[kyk] lQsn] ckjhd
ckyksa okys vkoj.k ds lkFkA ,LdksLikslZ 18-20 x  11-5&14
ekbØksu] vk;rkdkj] buekby‚;M] fpduk] cM+k eksuksxqVqysVA
,ldkbZ DySosV ls csyukdkj] 8 chtk.kq;qä] v‚ijD;wysV]
buekby‚;M] iryh nhokj okykA le'khrks".k {ks=ksa esa
'kadq/kkjh ou esa tehu ij vdsys ls fc[kjs gq, ;k ;gka rd fd
lewgksa esa ;k >qaM esa mxrs gSa ¼fp= 2-1-4½A uewuk pSy] lksyu
ls ,d= fd;k x;k FkkA

5-  vksEQkyksVl vksysfjl ¼Mhlh-½ flax

Qyu ihys] ukjaxh ls lqugjs ihys jax ds gksrs gSa] Vksih
mÙky ls ysdj piVh gksrh gS vkSj chp esa nck gqvk gksrk gSA
ySesyh fMdjaV ls ,MusDLM] ihys ls lqugjs ihys jax ds Bksl
ihys jax ds MaBy ls tqM+s gksrs gSaA chtk.kq lcXyksckst ls
lcySfle‚bM] fpdus] buekby‚bM gksrs gSaA flfLVfM;k

4.  Helvella compressa (Snyder) N.S. Weber

Fruiting bodies are greyish to greyish black. Pileus

saddle shaped, bilobed, with a narrow gap separation,

initially inrolled, upper surface fertile, greyish brown,

smooth, dry; lower surface pale grey, hairy, flesh thin.

Stipe up to 10 cm long, 1 cm thick, more or less equal,

compressed to furrowed, stuffed then hollow, white,

with minutely hairy covering. Ascospores 18.20 × 11.5

14 μm, oblong, inamyloid, smooth, large

monoguttulate. Asci clavate to cylindrical, 8 spored,

operculate, inamyloid, thin walled. Growing solitary to

scattered, or even in clusters to gregariously growing

on the ground in coniferous forest in temperate areas

(Fig. 2.1.4). The specimen was collected from Chail,

Solan.

5.  Omphalotus olearis (DC.) Sing

Fruiting bodies are yellowish, orange to golden

yellow, cap convex to flabelliform with depressed

centre. Lamellae decurrent to adnexed, yellowish to

golden yellow attached to solid yellowish stipe. Spores

subglobose to sublacymoid, smooth, inamyloid.

Cystidia absent. Pileipellis a cutis of cylindrical elements

Fig. 2.1.4. A. Fruiting bodies of Helvella compressa in natural habitat; B. Ascospores

fp= 2-1-4- ,- çk—frd vkokl esa gsYosyk dEçslk ds Qy fudk;( ch- ,LdksLikslZ
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Fig.2.1.5. A. Fruiting bodies of Omphalotus olearis in natural habitat; B. basidiospores; C. Basidia

fp= 2-1-5- ,- çk—frd vkokl esa vksEQkyksVl vksysfjl ds Qyu( ch csflfM;ksLikslZ( lh- ckflfM;k

Fig.2.1.6. A. Fruiting bodies of Laccaria amethystina in natural habitat; B. Basidia with basidiospores

fp= 2-1-6- ,- çk—frd vkokl esa ySdsfj;k ,esfFkfLVuk ds Qy fudk;( ch- csflfM;ksLikslZ ds lkFk csflfM;k
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up to 10 μm wide.Growing scattered, or even in clusters

to gregariously growing on the woody tree in coniferous

forest in temperate areas (Fig. 2.1.5). The specimen

was collected from Chail, Solan.

6.  Laccaria amethystina Cooke

Fruiting bodies are purplish, cap convex to plain,

purple to greyish purple, covered with fine appressed

scales, margin inrolled. Lamellae adnexed, purple,

attached to purplish solid stipe, covered with coarsely

hairy scales. Basidiospores 7.5 × 10 μm, globose,

ornamented, spines up to 3 μm long, inamyloid. Basidia

28.64 × 8.5-14 μm,clavate, tetrasporic,sterigmata up

to 3 μm long. Cheilocystidia 22.60 × 4.12 μm, cylindric

to clavate. Pileipellis a cutis of bunches of cylindrical to

clavate elements up to 20 μm wide. Clamp connections

present. Growing solitary, scattered or gregariously on

soil in coniferous forest (Fig. 2.1.6). The specimen was

collected from Chail, Solan.

vuqifLFkrA fiyhisfyl 10 ekbØksu rd pkSM+s csyukdkj
rRoksa dk ,d dfVl gSA fc[kjs gq,] ;k ;gka rd fd lewgksa esa
Hkh le'khrks".k {ks=ksa esa 'kadq/kkjh taxy esa ydM+h ds isM+ ij
>qaM esa mxrs gSa ¼fp= 2-1-5½A uewuk pSy] lksyu ls ,d= fd;k
x;k FkkA

6-  ySdsfj;k ,esfFkfLVuk dqd

Qyu cSaxuh jax ds gksrs gSa] Vksih lery ls mÙky] cSaxuh
ls Hkwjs cSaxuh jax ds] ckjhd nck, x, Ldsyl ls <ds gksrs gSa]
ekftZu vanj dh vksj eqM+k gqvk gksrk gSA ySesyh layXu] cSaxuh]
cSaxuh Bksl MaBy ls tqM+h gksrh gS] eksVs ckyksa okys Ldsyl ls
<dh gksrh gSA csflfM;ksLikslZ 7-5 x 10 ekbØksu] xksykdkj]
vya—r] 3 ekbØksu rd yacs Likbu] buekby‚;MA csflfM;k
28-64 x 8-5&14 ekbØksu] DySosV] VsVªkLiksfjd] LVsfjXekVk 3
ekbØksu rd yacsA psbyksflfLVfM;k 22-60 x 4-12 ekbØksu]
csyukdkj ls DySosVA fiyhisfyl 20 ekbØksu rd pkSM+s
csyukdkj ls ysdj DySosV rRoksa ds xqPNksa dk ,d dfVl gSA
DySai dusD'ku ekStwn gSaA 'kadq/kkjh ou esa feêh ij vdsys]
fc[kjs gq, ;k >qaM esa mxrs gSa ¼fp= 2-1-6½A uewuk pSy] lksyu
ls ,d= fd;k x;k FkkA
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2.2 Crop Improvement

2-2 Qly lq/kkj

Genetic improvement of button mushroom

1. Development of disease resistant strains in

button mushroom

A . A total of 15 wild Agaricus germplasm from

Maharshtra, Kerala, Himachal Pradesh, Bihar,

Punjab, Rajasthan, Kashmir and Tamil Nadu were

obtained. The strains were DMRO-833, DMRO-

1078, DMRO-1083, DMRX-29, DMRX-55, DMRX-

56, DMRX-199, DMRX-200, DMRX-386, DMRX-

1859, DMRX-2027, DMRX-2183, DMRX-2190,

DMRX-2197, DMRX-2297. ITS 5.8S rDNA from all

the strains were amplified and sent for sequencing

(Fig. 2.2.1).

cVu [kqEc dk vkuqoaf'kd lq/kkj

1-  cVu [kqEc esa jksx çfrjks/kh miHksnksa dk fodkl

,- egkjk"Vª] dsjy] fgekpy çns'k] fcgkj] iatkc] jktLFkku]
d'ehj vkSj rfeyukMq ls dqy 15 taxyh ,xkfjdl
teZIykTe çkIr fd, x,A ;s miHksn DMRO&833]
DMRO&1078] DMRO&1083] DMRO&29] DMRO&55]
DMRO&56] DMRO&199] DMRO&200] DMRO&386]
DMRO&1859 ] DMRO&2027 ] DMRO&2183 ]
DMRO&2190] DMRO&2197] DMRO&2297 FksA lHkh
miHksnksa ls ITS 5-8S rDNA dks çof/kZr fd;k x;k vkSj
vuqØe.k ds fy, Hkstk x;k ¼fp= 2-2-1½A

Fig. 2.2.1. ITS 5.8rDNA amplifications of 15 strains of Agaricus spp.

fp= 2-2-1- ,xsfjdl Lih'kht ds 15 miHksnksa ds vkbZVh,l 5-8rDNA ço/kZu

B . A total of 110 strains of A. bisporus were evaluated

for disease resistance against wet bubble disease

and a total of six strains showed resistance to the

disease. DNA from 180 strains of Agaricus bisporus

was done and ITS amplified to confirm the identity

of the accession. A total 17 SSR markers associated

with disease resistance gene were amplified in 180

strains of Agaricus bisporus. 02 NBS domain

primers have been used to amplify the NBS-LRR

region in 180 strains of button mushroom for

temperature tolerance (Fig. 2.2.2,  Fig. 2.2.3, Table

2.1 and Table 2.2). The molecular data will be

corroborated with the production trial data for

ch- ,- ckbZLiksjl ds dqy 110 miHksnksa dk ewY;kadu xhys
cqycqys jksx ds fo#) jksx çfrjks/kd {kerk ds fy, fd;k
x;k vkSj dqy Ng miHksnksa us jksx ds çfr çfrjks/kd {kerk
fn[kkbZA ,xsfjdl ckbZLiksjl ds 180 miHksnksa ls Mh,u,
fy;k x;k vkSj vfHkxe dh igpku dh iqf"V djus ds
fy, ITS dks çof/kZr fd;k x;kA ,xsfjdl ckbZLiksjl ds
180 miHksnksa esa jksx çfrjks/kd thu ls tqM+s dqy 17 SSR

ekdZjksa dks çof/kZr fd;k x;kA rkieku lfg".kqrk ds fy,
cVu [kqEc ds 180 miHksnksa esa NBS-LRR {ks= dks çof/kZr
djus ds fy, 02 NBS Mksesu çkbej dk mi;ksx fd;k
x;k gS ¼fp= 2-2-2] fp= 2-2-3] rkfydk 2-1 vkSj rkfydk



12

Fig. 2.2.2. Some of the DNA isolated from strains of Agaricus bisporus

fp= 2-2-2- ,xsfjdl ckbZLiksjl dh çtkfr;ksa ls i`Fkd fd;s x, dqN Mh-,u-,-

Fig.2.2.3. Some of the ITS DNA amplified from strains of Agaricus bisporus

fp= 2-2-3- ,xsfjdl ckbZLiksjl dh çtkfr;ksa ls çof/kZr dqN vkbZVh,l Mh,u,
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Table 2.1. Yield potential and disease appearance in some strains of button mushroom

rkfydk 2-1- cVu [kqEc dh dqN çtkfr;ksa esa mit {kerk vkSj jksx mifLFkfr

Stra ins BE % No. of mycogone infected fruit bodies

A-8 10.51 0

A-18 7.26 0

A-20 13.94 2

A-26 10.41 0

A-34 10.05 0

A-55 7.88 0

A-117 7.23 0

A-123 11.26 0

Control 11.42 02

Table 2.2. List of SSR primers reported to be associated with disease resistant gene in A. bisporus

rkfydk 2-2- ,- ckbZLiksjl esa jksx çfrjks/kh thu ls tqM+s crk, x, ,l,lvkj çkbejksa dh lwph

Name of primer SSR motif Forward primer Reverse primer

AbSSR05 (GATGAG)6 CTCTGGGATATGGACGAGGA CCTCTTCACCTTGACCCTCA

AbSSR08 (TGG)8 GTAATGCTCCCGCTGTTGAT TCCGCTGTTCTTCCAACTCT

AbSSR10 (CCA)8 GAAGAATCACGGGTGAAGGA GAGGGCGATGTGACAGTTTT

AbSSR14 (TACC)6 GGCAATCGGAAAGAACAAAA GCAGAGAACCATCCTCAACG

AbSSR15 (TA)6 GACTGCCTGATTGACGGATT TCCGACTCCGACATCCTATC

AbSSR17 (CA)6 GGACGAACTTATGCCGTGTT GGCACAGCCTGAGAGAGAAG

AbSSR18 (GA)7 CTCGAGTCGACGAAGGAAAC TCCTCGGTTTCGACTGTACC

AbSSR28 (TC)12 TGTCTGGTTTTGCTCACGTC TCAGCACACTTAATCGCACA

AbSSR47 (CA)8 CATCGGAATCTGAGCTGTCA TGTGTCAAAAGTGGGTCCAA

AbSSR52 (CAT)6 TGGCTCTTTACAGCCTTGGT TGCAGATGTGGTAGGAGTTTTG

AbSSR75 (CAA)7 CGTCCAACATCAACGTCAAC GTGTACATCCCCTCGTCGTC

AbSSR85 (CGT)5 GACTGTTGACGTTTCGGGTT CAACGATGACCCGTTTTCTT

AbSSR87 (CCT)6 CAGTCGCACTCGAAATCGTA TTGTTGAGTGAGGCATCGAG

AbSSR89 (CAT)7 GATAGCTCCTGGTCACCGTC CTGGCTTCAAGAAGCGTACC

AbSSR111 (GAG)12 TGTCGATTGCGTCTTCTTTG CGCCTCGTTTCTCTACTTCG

AbSSR112 (CAC)5 TCACCCTCACTCAAACTCCC TCTCATCCGGTTCAACAACA

AbSSR159 (GAA)6 CGACCCATCATCAACTTCCT AACGAGGGAAAGGTCGATTT
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identification of molecular marker for disease

resistance and temperature tolerance (Fig. 2.2.4,

Fig. 2.2.5 and Fig. 2.2.6).

2-2½A jksx çfrjks/kd {kerk vkSj rkieku lfg".kqrk ds
fy, vk.kfod ekdZj dh igpku ds fy, vk.kfod MsVk
dks mRiknu ijh{k.k MsVk ds lkFk iqf"V dh tk,xh ¼fp=
2-2-4 vkSj fp= 2-2-5½A

Fig.2.2.4. Some of the amplified SSR from strains of Agaricus bisporus

fp= 2-2-4- ,xsfjdl ckbZliksjl ds dqN çof/kZr ,l,lvkj

Fig.2.2.5. NBS-LRR domain amplified from strains of Agaricus bisporus

fp= 2-2-5- ,uch,l&,yvkjvkj Mksesu dks ,xsfjdl ckbZLiksjl ds miHksnksa ls çof/kZr fd;k x;k
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C. Identification of Termitomyces sp.

A total 7 cultures of Termitomyces were taken from

ICAR-DMR, Solan Culture bank. DNA isolations and ITS

amplifications were done. The amplified products were

sequenced and identified using NCBI BLAST. The

cultures were DMRX-427, DMRX-74, DMRX-591,

DMRX-1084, DMRX-1131, DMRX-1698, DMRX-2130,

and DMRX-2285 (Fig. 2.2.6). Three cultures could be

identified as Termitomyces.

lh- VfeZVksekblsl çtkfr dh igpku

vkbZlh,vkj&Mh,evkj] lksyu dYpj cSad ls VfeZVksekblsl
dh dqy 7 dYpj yh xbZaA Mh,u, vkblksys'ku vkSj vkbZVh,l
,EiyhfQds'ku fd, x,] çof/kZr mRiknksa dks vuqØfer fd;k
x;k vkSj ,ulhchvkbZ CykLV dk mi;ksx djds igpkuk
x;kA ;s dYpj Mh,evkj,Dl&427] Mh,evkj,Dl&74] Mh,e
vkj,Dl&591] Mh,evkj,Dl&1084] Mh,evkj,Dl&1131]
Mh,evkj,Dl&1698] Mh,evkj,Dl&2130 vkSj Mh,e
vkj,Dl&2285 Fks ¼fp= 2-2-6½A rhu dYpj dks VfeZVksekblsl
ds :i esa igpkuk tk ldkA

Fig. 2.2.6. ITS amplification of Termitomyces cultures

fp= 2-2-6- VfeZVksekblsl laL—fr;ksa dk vkbZVh,l ço/kZu

D. Development  of  temperature  to lerant

strains in button mushroom

Optimum temperature for mycelial growth of A.

bisporus mycelium is 25°C while fruiting temperature

is 16°C. Button mushroom is the most popular

mushroom cultivated in India and because of the

tropical to subtropical climatic conditions in the

country, heavy expenditure is incurred on refrigeration.

Thus, strains growing at a higher temperature will cut

down to cost of production. A total of 150 strains of

Agaricus bisporus have been tested for temperature

tolerance under in vitro condition in Petri plates at 29

and 33 °C with 25 °C as control. A total of 18 strains

were identified, which could grow at 33°C temperature.

The strains were A-1, A-4, A-5, A-8, A-20, A-22, A-23,

Mh- cVu [kqEc esa rkieku lgu'khy miHksnksa dk fodkl

,- ckbZLiksjl ekblhfy;e ds ekblsfy;e fodkl ds
fy, b"Vre rkieku 250C gS tcfd Qyus dk rkieku 160C
gSA cVu [kqEc Hkkjr esa mxkbZ tkus okyh lcls yksdfç; [kqEc
gS vkSj ns'k esa m".kdfVca/kh; ls miks".kdfVca/kh; tyok;q
ifjfLFkfr;ksa ds dkj.k] ç'khru ij Hkkjh [kpZ gksrk gSA bl
çdkj] mPp rkieku ij mxus okys miHksnksa ls mRiknu dh
ykxr esa deh vk,xhA 250C fu;a=.k ds lkFk 29 vkSj 330C
ij isVªh IysVksa esa bu&foVªks fLFkfr ds rgr rkieku lgu'khyrk
ds fy, ,xsfjdl ckbZLiksjl ds dqy 150 miHksnksa dk ijh{k.k
fd;k x;k gSA dqy 18 miHksnksa dh igpku dh xbZ] tks 330C
rkieku ij mx ldrs gSaA ;s miHksn A&1] A&4] A&5] A&8]
A&20] A&22] A&23] A&30] A&34] A&51] A&60] A&72]
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A-30, A-34, A-51, A-60, A-72, A-74, A-96, A-114, A-

117, A-123, A-149 (Table 2.3 and Fig. 2.2.7). The

molecular data will be corroborated with the mycelial

growth and production trial data for identification of

molecular marker for temperature tolerance strains.

The identified strains can be used as breeding lines for

development of temperature tolerant hybrids.

A&74] A&96] A&114] A&117] A&123] A&149 ¼rkfydk
2-3 vkSj fp= 2-2-7½ FksA rkieku lgu'khy miHksnksa ds fy,
vk.kfod ekdZj dh igpku ds fy, vk.kfod MsVk dks
ekblsfy;y o`f) vkSj mRiknu ijh{k.k MsVk ds lkFk iqf"V dh
tk,xhA igpkus x, miHksnksa dk mi;ksx rkieku lgu'khy
ladj ds fodkl ds fy, çtuu ykbuksa ds :i esa fd;k tk
ldrk gSA

Table 2.3. Mycelial growth rate of the strains showing good growth at 33°C

rkfydk 2-3- 33°C ij vPNh o`f) fn[kkus okys miHksnksa dh ekblsfy;y o`f) nj

Stra ins Average growth rate (cm/day)

25o C ( Dia in mm) 29o C  ( Dia in mm) 33o C  ( Dia in mm)

A-1 0.39 0.25 0.11

A-4 0.24 0.34 0.09

A-5 0.22 0.29 0.24

A-8 0.42 0.17 0.07

A-20 0.43 0.27 0.12

A-22 0.44 0.32 0.14

A-23 0.42 0.34 0.13

A-30 0.41 0.34 0.07

A-34 0.31 0.31 0.22

A-51 0.35 0.26 0.13

A-60 0.36 0.29 0.15

A-72 0.31 0.19 0.16

A-74 0.38 0.21 0.13

A-96 0.41 0.39 0.18

A-114 0.68 0.56 0.32

A-117 0.50 0.47 0.39

A-123 0.47 0.41 0.36

A-149 0.45 0.41 0.42

Fig.2.2.7. Growth of some strains of Agaricus bisporus at 33°C

fp= 2-2-7- 33°C ij ,xsfjdl ckbZliksjl dh dqN çtkfr;ksa dh o`f)
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bZ-  ,l,lvkbZ dk ladj.k vkSj mit ewY;kadu

1- ladj fodkl ds fy, ,uch,l&1 ds 7 ,l,lvkbZ]
,uch,l&5 ds 22 vkSj cVu [kqEc ds X;kjg vyx&vyx
miHksnksa ls 32 dk mi;ksx fd;k x;kA dqy 456 ladj
fodflr fd, x,A

2- fodflr fd, x, dqy 456 Ø‚l esa ls] dqy 142 Ø‚l
vyx&vyx mit vkSj xq.koÙkk ds lkFk lPps ladj
lkfcr gq, ¼rkfydk 2-4 vkSj fp= 2-2-8½A lHkh 142
Ø‚l dk mit vkSj xq.koÙkk ekinaMksa ds fy, ewY;kadu
fd;k x;kA dqN mPp mit nsus okys ladj uhps lwphc)
gSaA mPp mit nsus okys ladjksa esa ls 10 ladj vkxs ds
ijh{k.kksa ds fy, pqus x,A

E.  Hybridization of SSIs and yield evaluation

1. Using 7 SSI of NBS-1, 22 of NBS-5 and 32 from

eleven different strains of button mushroom were

used for hybrids development. A total of 456

hybrids were developed.

2. Out of a total of 456 crosses developed, a total of

142 crosses proved to be true hybrids with varied

yield and quality (Table 2.4 and Fig. 2.2.8). All the

142 crosses were evaluated for yield and quality

parameters. Some of the high yielders are listed

below. Out of the high yielding hybrids, 10 hybrids

were selected for further trials.

Table 2.4. Yield potential of Some of the selected hybrids

rkfydk 2-4- dqN p;fur ladjksa dh mit {kerk

Hybrid BE (%) Hybrid BE (%)

H 1 16.83 H 91 8.93

H 6 9.72 H 92 8.98

H 19 10.64 H 93 11.56

H 20 10.49 H 94 11.65

H 21 10.73 H 95 9.50

H 22 11.64 H 97 10.93

H 26 14.26 H 98 9.57

H 33 9.42 H 100 9.29

H 54 12.99 H 102 9.39

H 55 9.52 H 136 12.46

H 59 9.93 H 138 9.04

H 61 9.19 H 143 9.73

H 62 10.49 H 187 11.83

H 70 10.84 H 190 8.77

H 72 9.85 H 228 9.67

H 77 8.68 H 229 10.02

H 79 12.67 H 232 11.24

H 80 10.20 NBS-5 8.93

H 85 9.90 U3 8.66

H 90 11.80
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Fig. 2.2.8. Yield evaluation trial of hybrids

fp= 2-2-8- ladj fdLeksa dh mit ewY;kadu ijh{k.k

Genetic improvement of Oyster mushroom

Development and evaluation of the hybrids

from the pre breeding lines of oyster mushroom

Out of 36 crosses, eight hybrids were developed

using SSIs of the DMRP-26, DMRP-363 and DMRP-136.

Out of these crosses, eight hybrids were developed

and evaluated (Fig. 2.2.9). Preliminary screening of

these hybrids revealed maximum yield in one hybrid

(53% B.E).

<haxjh [kqEc dk vuqokaf'kd lq/kkj

<haxjh [kqEc dh iwoZ çtuu oa'kkoyh ls ladjksa dk
fodkl vkSj ewY;kadu

36 Ø‚l esa ls] DMRP&26] DMRP&363 vkSj DMRP&136
ds SSI dk mi;ksx djds vkB ladj fodflr fd, x,A
bu Ø‚l esa ls] vkB ladj fodflr fd, x, vkSj mudk
ewY;kadu fd;k x;k ¼fp= 2-2-9½A bu ladjksa dh çkjafHkd
tkap ls ,d ladj esa vf/kdre mit ¼53% ch-bZ-½ dk irk
pykA

Fig. 2.2.9. Cultivation of different hybrids of oyster mushroom

fp= 2-2-9- <haxjh [kqEc ds fofHkUu ladj fdLeksa dh [ksrh
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Genetic improvement of Flammulina mushroom

Morpho-molecular characterization Flammulina

elastica

Morphological details

Pileus 2.34 cm in size. Shape, convex to applnate

or uplifted in matured specimens, surface smooth,

greasy, somewhat pitted, colour yellowish brown in

centre, surface much viscid, marigin light yellow to

creamish yellow, translucently sulcate forming two

contrasting zones, striations up to 0.5 cm long.

Lamellae adnate shortly decurrent, close, 0.3 -1 cm

broad, colour cream to yellowish, edges smooth to

wavy, 3-4 tiers. Stipe 8.73 cm long, central, equal,

mostly tapering upwards and few tapering downwards,

upper part cream to yellowish white mid part golden

yellow to orange yellow basal part orange brown to

golden brown, surface pubescent hairy near lower

portion, twisted, wiry, somewhat ribbed in few

specimens, hollow stipe, yellowish on exposure. Taste

mild.

¶yseqfyuk çtkfr dk vuqokaf'kd lq/kkj

¶ySeqfyuk bykfLVdk ds e‚QksZ&vk.kfod y{k.k o.kZu

:ikRed fooj.k

ikbyl dk vkdkj 2-34 lseh- vkdkj] ifjiDo uewuksa esa

mÙky ls ysdj Åij dh vksj ;k Åij dh vksj mBk gqvk] lrg

fpduh] fpduk] dqN gn rd xïsnkj] chp esa jax ihyk Hkwjk]

lrg cgqr fpifpik] fdukjk gYdk ihyk ls Øhe tSlk ihyk]

ikjn'khZ :i ls nks foijhr {ks= cukrs gq,] 0-5 lseh rd yach

/kkfj;k¡A ySesyh ,MusV] FkksM+s ls v/kksorhZ] can] 0-3&1 lseh

pkSM+k] jax Øhe ls ysdj ihyk] fdukjs fpdus ls ysdj ygjnkj]

3&4 LrjA MaBy 8-73 lseh yack] e/;] cjkcj] vf/kdrj Åij

dh vksj iryk gksrk gqvk vkSj dqN uhps dh vksj iryk gksrk

gqvk] Åijh Hkkx Øhe ls ysdj ihys lQsn] e/; Hkkx lqugjk

ihyk ls ukjaxh ihyk] vk/kkj Hkkx ukjaxh Hkwjk ls ysdj lqugjk

Hkwjk] lrg jksfey fupys Hkkx ds ikl jks,¡nkj] eqM+h gqbZ]

rkjnkj] dqN uewuksa esa dqN gn rd /kkjhnkj] [kks[kyk MaBy]

ns[kus ij ihykA Lokn gYdkA

Fig.2.2.10. Spore of Flammulina elastica

fp=-2-2-10- ¶ySeqfyuk bykfLVdk ds chtk.kq
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csflfM;ksLiksj 8-5&11-2¼12½ x 4-3&5-2] lqçkfgyj fMçs'ku

okys chtk.kqA csflfM;k 25-5&35-78 x 7-2&9-2 μm]

VsVªkLiksfjd] LVsfjXekVk 4 μm rd yacsA IyqjksflfLVfM;k

fc[kjs gq,] 63&70-3 x 13&23-8 μm vkdkj dsA psbyksflfLVMk

20&88-63 x 20-41&23-00 μm vkdkj ds] lhfLiVksl rjhds

ls cgqrk;r esaA fiysisfyl fof'k"V VªkbdksMeZ] lqugjs Hkwjs jax

ds ugha] fify;ksflfLVfM;k 67&135-2 x 7&11-8 μm vkdkj

ds] 'kkf[kr bDlksgkbQSfM;k] DySai dusD'ku iwjs esa ekStwn gSaA

fLVfifV,yh] dkSyksflfLVfM;k dk ,d VªkbdksMeZ gS] tks çpqj

ek=k esa] ¶;wlhQ‚eZ ls ysdj ykalksysV lqugjs Hkwjs jax dk] 15

μm rd yack eksVh nhokj okyk gksrk gSA blh rjg ds chtk.kq

vuqikr dh fjiksVZ ,d vU; v/;;u esa dh xbZ Fkh ftlesa

chtk.kq vuqikr yxHkx 2-5&3 Fkk ¼fp= 2-2-10½A

vk.kfod igpku

lsaxj vuqØe.k ds ckn LVªsu dh vk.kfod :i ls igpku

ijek.kq jkbckslksey vkbZVh,l Mh,u, ls dh xbZA çkIr [kqEc

ds uewus ds vuqØe dks NCBI MsVkcsl ds f[kykQ BLAST

rqyuk ds v/khu fd;k x;k FkkA vuqØe dks NCBI Gene cSad

esa ,Dlsl uacj OP250115-1 ds rgr tek fd;k x;k FkkA

vuqØe us ¶ySeqfyuk bykfLVdk] ¶ySeqfyuk osyqfVIl] ¶ySeqfyuk

fQfyQ‚feZl] ¶ySeqfyuk jksfldk vkSj ¶ySeqfyuk vksuksfufMl

uked vuqØeksa ds lkFk Hkh ?kfu"B laca/k fn[kk;kA çtkfr;ksa

dh igpku djus ds fy, Qkbykstsuh dk fuekZ.k fd;k x;k

vkSj ;g ik;k x;k fd vuqØe ¶ySeqfyuk bykfLVdk ls lacaf/

kr gSA Qkbykstsfud isM+ dks pkj lewgksa esa foHkkftr fd;k

x;k Fkk ;kuh ¶ySeqfyuk bykfLVdk] ¶ySeqfyuk osyqfVIl]

fQfyQ‚feZl] ¶ySeqfyuk jksfLldk vkSj ¶ySeqfyuk vksuksfufMl

DysM ¼fp=-2-2-11½A ¶ySeqfyuk vksuksfufMl dks vkmVxzqi ds

:i esa pquk x;k FkkA fo'ys"k.k esa 28 U;wfDy;ksVkbM vuqØe

'kkfey FksA vafre MsVklsV esa dqy 962 LFkku FksA lcls

vf/kd y‚x laHkkouk okyk isM+ ¼&2211-76½A ¶yseqfyuk osyqfVIl

vkSj ,Q- bykfLVdk iwjh rjg ls vyx FksA

Basidiospores 8.5-11.2(12) x 4.3-5.2, spores with

suprahilar depression. Basidia 25.5-35.78 x 7.2-9.2

μm, tetrasporic, sterigmata up to 4 μm long.

Pleurocystidia scattered, 63-70.3 x 13-23.8 μm in size.

Cheilocystida 20-88.63 x 20.41-23.00 μm in size,

numerous in ceaspitose manner. Pilepellis typical

trichoderm, not golden brown, pileocystidia 67-135.2

x 7-11.8 μm in size, branched ixohyphadia, Clamp

connections are present throughout.  Stipitiellis a

trichoderm of caulocystidia, abundant, fusiform to

lanceolate golden brown, thick walled up to 15 μm long.

The similar spore ratio was reported in another study

with spore ratio around 2.5-3 (Fig.2.2.10).

Molecular identification

The strain was molecularly identified nuclear

ribosomal ITS DNA after Sanger sequencing. The

sequence of mushroom sample obtained was

subjected to BLAST comparisons against NCBI

database. The sequence was deposited in NCBI Gene

Bank under accession no. OP250115.1. The sequence

also showed close relation with the sequences named

Flammulina elastica, Flammulina velutipes,

Flammulina filiformis, Flammulina rossica and

Flammulina ononidis. The Phylogeny was constructed

to identify the species and it was found that the

sequence belongs to Flammulina elastica. The

phylogenic tree was divided in to four clusters i.e.

Flammulina elastica, Flammulina velutipes/ filiformis,

F.rossica and F.ononidis clade (Fig.2.2.11). F. onoidis

was selected as outgroup. The analysis involved 28

nucleotide sequences. There was a total of 962

positions in the final dataset. The tree with the highest

log likelihood (-2211.76). Flammulina velutipes and F.

elastica were completely separable.
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Cultivation, nutritional profiling of bioactive

compounds of Flammulina elastica

Flammulina elastica was cultivated on wheat straw

supplemented with 19% wheat bran and 1% calcium

carbonate on autoclaved substrate at 121°C for 90

minutes at 22 psi pressure. The primodial formation

was completed in 36 days and fruit bodies

development took 51 days after spawning. The average

pileus diameter was 2.34 cm, Stipe length 8.73 cm,

stipe breadth 0.66 cm and average fruit body weight

1.34 g (Fig.2.2.12). The biological efficiency of the

F.elastica in one flushe was found 18.61%  and dry

weight of  mushroom was 8.56 g.

The proximate composition analysis of Flammulina

elastica fruit bodies on dry weight basis revealed that

total carbohydrates are the major constituents (51.38

%). F. elastica also showed (24.5 % of protein), (12.2 %

Fig.2.2.11. Phylogenetic tree of F. elastica using maximum likelihood. Red square indicated specimen is DMRX-

773 used in the study

fp= 2-2-11- vf/kdre laHkkouk dk mi;ksx djrs gq, ¶ySeqfyuk bykfLVdk dk QkbykstsusfVd o`{kA v/;;u esa
ç;qä yky oxZ ladsfrr uewuk DMRX&773 gS

¶ySeqfyuk bykfLVdk ds tSolfØ; ;kSfxdksa dh [ksrh]

iks"k.k laca/kh :ijs[kk

¶yseqfyuk bykfLVdk dks 19% xsgwa ds pksdj vkSj 1%

dSfY'k;e dkcksZusV ds lkFk v‚VksDysOM lClVªsV ij 22 psi

ncko ij 90 feuV ds fy, 121 fMxzh lsfYl;l ij xsgwa ds
Hkwls ij mxk;k x;k FkkA çkbeksfM;y xBu 36 fnuksa esa iwjk
gqvk vkSj Li‚fuax ds ckn Qy fudk;ksa dk fodkl 51 fnuksa
esa gqvkA vkSlr fiyl O;kl 2-34 lseh] LVkbi yackbZ 8-73
lseh] LVkbi pkSM+kbZ 0-66 lseh vkSj vkSlr Qyu dk otu 1-
34 xzke Fkk ¼fp= 2-2-12½A ,d ¶y'k esa ¶yseqfyuk bykfLVdk
dh tSfod n{krk 18-61% ikbZ xbZ vkSj [kqEc dk lw[kk otu
8-56 xzke FkkA

lw[ks otu ds vk/kkj ij ¶yseqfyuk bykfLVdk ds Qy
fudk;ksa ds fudVre lajpuk fo'ys"k.k ls irk pyk fd dqy
dkcksZgkbMªsV çeq[k ?kVd ¼51-38%½ gSaA ,Q- bykfLVdk esa

¼24-5% çksVhu½] ¼12-2% olk] ¼8-36% jk[k½ vkSj 12 çfr'kr
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dPps Qkbcj Hkh ik, x,A ,Q- bykfLVdk ds Qy fudk;ksa

dk ÅtkZ ewY; 379-56 fdyks dSyksjh çfr 100 xzke ds :i esa

ifjdfyr fd;k x;kA ,Q- bykfLVdk ds tSolfØ; ;kSfxdksa

ij fd, x, v/;;uksa ls irk pyk fd GAE ¼xSfyd ,flM

lerqY;½ esa 51-38 mg/g QsuksfyDl ekStwn gSaA β Xywdsu tks

,d egRoiw.kZ vkS"k/kh; ;kSfxd gS] yxHkx 47-30% ik;k x;k

vkSj dqy vkSj vYQk Xywdsu Øe'k% 70-89 vkSj 23-59% FksA

LVªsu DMRX&773 us 65-55% DPPH LdSosaftax xfrfof/k

fn[kkbZA

¶ySeqfyuk esa ,l,lvkbZ vyxko vkSj ladj fodkl

chtk.kq fçaV ds fy, ¶yseqfyuk ds iSr`d miHksnksa

¼DMRO&1204( DMRO&400 vkSj DMRO&1212½ ds fy,

[ksrh dk ijh{k.k fd;k x;kA blds vykok] bu iSr`d miHksnksa

ls SSI dks vyx fd;k x;k vkSj dYpj fodkl ds vk/kkj ij

rsth ls c<+us okys SSI dh igpku dh xbZA iSr`d miHksnksa

¼DMRO&1204] DMRO&400 vkSj DMRO&1212½ ds

fofHkUu SSI dk mi;ksx djds dqy 76 Ø‚l dk ç;kl fd;k

x;kA 76 Ø‚l esa ls] DySai dusD'ku dh mifLFkfr ds ek/;e

ls 29 ladj dh iqf"V dh xbZA

Fig. 2.2.12. Fruit body production of F. elastica on wheat straw supplemented with wheat bran (left) and Fruit

body of DMRX-773 of F. elastica

fp= 2-2-12- xsgwa ds Hkwls ij ,Q- bykfLVdk dk Qy 'kjhj mRiknu ¼ck,a½ vkSj ,Q- bykfLVdk ds
Mh,evkj,Dl&773 dk Qy 'kjhj

of fat, (8.36 % of ash) and 12 percent of crude fibres.

The energy value of F. elastica fruit bodies were

calculated to be 379.56 kcal per 100 g. Studies on

bioactive compounds of F. elastica showed the

presence of phenolics 51.38 mg/g in GAE (Gallic acid

equivalent). The β glucan which is an important

medicinal compound was found about 47.30% and

total and alpha glucan was 70.89 and 23.59%

respectively. Strain DMRX -773 showed 65.55% DPPH

scavenging activity.

SSIs isolation and hybrid development in the

Flammulina

Cultivation trial was performed for the parental

strains (DMRO-1204; DMRO-400 and DMRO-1212)

of Flammulina for spore print. Further, SSIs were

isolated from these parental strains and fast growing

SSIs were identified based on the culture growth. A

total of 76 crosses were attempted using different SSIs

of the parental strains (DMRO-1204, DMRO-400 &

DMRO-1212). Out of 76 crosses, 29 hybrids confirmed

through presence of clamp connection.
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Genetic improvement of Milky mushroom

Cultivation trial of the fifty-five germpalsms of the

culture bank was performed using tunnel pasteurized

wheat straw as substrate. Twenty two strains were not

reached to complete spawn run or fruiting stage.

Overall, fruiting was observed in the thirty-three strains

of milky mushroom. Maximum yield was observed in

the DMRO-299 (71.38%) followed by DMRO-454

(62.67%) strain. While minimum yield was recorded in

the DMRO-687 (9.75%) strain. Average fruit body

weight was maximum in the DMRO-298 (67.27 g)

followed by DMRO-318 (62.17 g). On the other hand

minimum average fruit body weight was recorded in

the DMRO-454 (25.45 g). Further, preliminary sensory

analysis of the different strains of the milky mushroom

identified low and high pungency/aroma strain (Fig.

2.2.13).

feYdh [kqEc dk vkuqoaf'kd lq/kkj

lqjax ik'pqjh—r xsgwa ds Hkwls dks lClVªsV ds :i esa

mi;ksx djds dYpj cSad ds 55 teZiykLe dh [ksrh dk

ijh{k.k fd;k x;kA 22 miHksn Li‚u ju ;k Qyus dh voLFkk

rd ugha igq¡p ik,A dqy feykdj] feYdh [kqEc ds rSarhl

miHksnksa esa Qyus dh voLFkk ns[kh xbZA vf/kdre mit

DMRO&299 ¼71-38%½ esa ns[kh xbZ] mlds ckn DMRO&454

¼62-67%½ LVªsu esaA tcfd U;wure mit DMRO&687 ¼9-

75%½ LVªsu esa ntZ dh xbZA vkSlr Qy 'kjhj dk otu

DMRO&298 ¼67-27 xzke½ esa vf/kdre Fkk] mlds ckn

DMRO&318 ¼62-17 xzke½ FkkA nwljh vksj] U;wure vkSlr

Qy 'kjhj dk otu DMRO&454 ¼25-45 xzke½ esa ntZ fd;k

x;kA blds vykok] nwf/k;k [kqEc ds fofHkUu LVªsu ds çkjafHkd

laosnh fo'ys"k.k us de vkSj mPp rh[ksiu@lqxa/k LVªsu dh

igpku dh ¼fp= 2-2-13½A

Fig.2.2.13. Evaluation of the different strains of the milky mushroom

fp= 2-2-13- nwf/k;k [kqEc ds fofHkUu çdkjksa dk ewY;kadu
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2.3 Crop Production

2-3 Qly mRiknu

Ref inement  of  cult ivat ion technologies  in

Button Mushroom

A. Identification of standard casing soil for

button mushroom cultivation

Based on the studies on physico-chemical

parameters of standard casing soil for button

mushroom i.e. peat moss, all the raw material used for

casing soil in our country were analyzed for those

parameters such as pH, EC (ms/cm), BD (g/cm3), PD(g/

cm3), Porosity (%), Nitrogen (%), Carbon (%) and C:N

ratio. Different combinations were prepared so as to

achieve the physico-chemical parameters of the

combination near to the standard casing soil mixture.

In total, 25 combinations were evaluated for yield

performance and eight were selected for further

experimentations. The yield performance of all the

selected combination is given in Table 2.5 and Fig.

2.3.1. Highest yield was obtained in Coir pith with 10%

lime powder.

cVu [kqEc dh [ksrh dh rduhdksa dk ifj'kks/ku

,- cVu [kqEc dh [ksrh ds fy, ekud vkoj.k feêh dh
igpku

cVu [kqEc ds fy, ekud vkoj.k feêh ;kuh ihV e‚l ds
HkkSfrd&jklk;fud ekinaMksa ij fd, x, v/;;uksa ds vk/kkj
ij] gekjs ns'k esa vkoj.k feêh ds fy, mi;ksx fd, tkus okys
lHkh dPps eky dk ih,p] bZlh ¼,e,l@lseh½] chMh
¼th@lseh3½] ihMh ¼th@lseh3½] iksjksflVh ¼%½] ukbVªkstu
¼%½] dkcZu ¼%½ vkSj lh%,u vuqikr tSls ekinaMksa ds fy,
fo'ys"k.k fd;k x;kA ekud vkoj.k feêh feJ.k ds djhc
la;kstu ds HkkSfrd&jklk;fud ekinaMksa dks çkIr djus ds
fy, fofHkUu la;kstu rS;kj fd, x, FksA dqy feykdj] mit
çn'kZu ds fy, 25 la;kstuksa dk ewY;kadu fd;k x;k vkSj
vkB dks vkxs ds ç;ksxksa ds fy, pquk x;kA lHkh p;fur
la;kstuksa dk mit çn'kZu rkfydk 2-5 vkSj fp= 2-3-1 esa
fn;k x;k gSA 10% pwuk ikmMj ds lkFk d‚;j fiFk esa lcls
vf/kd mit çkIr gqbZA

Fig. 2.3.1. Yield performance in different casing soil formulations

fp= 2-3-1- fofHkUu vkoj.k feêh ds feJ.kksa esa mit çn'kZu
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B. Cultivation Trials on Termitomyces

The cultivation trial used liquid spawn for

inoculation in the substrate. A total of two substrate

combinations were tried in the first experiment on

Termitomyces mushroom. The solid substrate

inoculated with liquid inoculum was incubated at 22-

25°C for 35 days with 500-600 ppm CO
2

concentration, shifted to cropping rooms, cased with

cocopeat and temperature was maintained with diurnal

variation of 26-28°C and 15°C (Table 2.6, Table 2.7 and

Fig. 2.3.2, Fig. 2.3.3). The spawn run bags showed

rhizomorph formation but fruit body initiation has not

been achieved till now.

ch- VfeZVksekbfll ij [ksrh ds ijh{k.k

[ksrh ds ijh{k.k esa lClVªsV esa Vhdk yxkus ds fy, rjy
Li‚u dk bLrseky fd;k x;kA VfeZVksekbfll [kqEc ij igys
ç;ksx esa dqy nks lClVªsV la;kstuksa dh dksf'k'k dh xbZA rjy
buksdqye ds lkFk Vhdk yxk, x, Bksl lClVªsV dks 500&600
ihih,e CO

2
 lkaærk ds lkFk 35 fnuksa ds fy, 22&25 fMxzh

lsfYl;l ij buD;wcsV fd;k x;k] Qly d{kksa esa LFkkukarfjr
fd;k x;k] dksdksihV ds lkFk doj fd;k x;k vkSj rkieku
dks 26&28 fMxzh lsfYl;l vkSj 15 fMxzh lsfYl;l ¼rkfydk
2-6] rkfydk 2-7 vkSj fp= 2-3-2] fp= 2-3-3½ ds nSfud
ifjorZu ds lkFk cuk, j[kk x;kA Li‚u ju cSx us jkbtkse‚QZ
xBu fn[kk;k ysfdu Qy 'kjhj dh 'kq#vkr vHkh rd gkfly
ugha gqbZ gSA

Table 2.5. Yield performance of eight casing soil combinations

rkfydk 2-5- vkB vkoj.k feêh la;kstuksa dk mit çn'kZu

Treatments BE (%)

Coir pith + Lime (90+10) 16.92

Coir pith + FYM (80+20) 13.06

Coir pith + FYM (50+50) 12.14

Coir pith + FYM (20+80) 9.04

Coir pith + FYM (10+90) 7.89

Coir pith + Soil (80+20) 15.33

Coir pith + Soil (70+30) 14.99

Coir pith + SMS (70+30) 14.48

Table 2.6. Media composition for preparation of liquid spawn of Termitomyces cultures

rkfydk 2-6- VfeZVksekbfll laL—fr;ksa ds rjy Li‚u dh rS;kjh ds fy, ehfM;k lajpuk

Ingredients Quantity/l i tre Ingredients Quantity/l i tre

Glucose 30 g Yeast Extract 1 g

KH
2
PO

4
0.5 g K

2
HPO

4
0.5 g

MgSO
4

0.5 g NH
4
Cl 4.0 g

Table 2.7. Substrate used for cultivation trial of Termitomyces mushroom

rkfydk 2-7- VfeZVksekblsl [kqEc dh [ksrh ds ijh{k.k ds fy, ç;qä lClVªsV

Substrate 1 Proportion Substrate 2 Proportion

Saw dust 20% Saw dust 30%

Wheat straw 20% Wheat straw 10%

Wheat bran 20% Wheat bran 20%

Corn flour 10% Corn flour 10%

CaCO
3

1% CaCO
3

1%

Cotton seed waste 29% Cotton seed waste 29%
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Fig. 2.3.2. Spawn run stage of Termitomyces mushroom

fp= 2-3-2- VfeZVksekblsl [kqEc dk Li‚u ju pj.k

Fig. 2.3.3. Rhizomorph formation in Termitomyces mushroom

fp= 2-3-3- VfeZVksekblht [kqEc esa jkbtkse‚QZ xBu

Cultivation of Trametes versicolor  a  highly

medicinal mushroom in India

Trametes versicolor – also known as Coriolus

versicolor and Polyporus versicolor – is a common

polypore mushroom found throughout the world.

Meaning ‘of several colors’, versicolor accurately

describes this fungus that displays a unique blend of

markings T. versicolor is a white-rot fungus which

Hkkjr esa vR;f/kd vkS"k/kh; [kqEc VªSesVsl olhZdyj dh
[ksrh

VªSesVsl olhZdyj & ftls dksfjvksyl olhZdyj vkSj
i‚yhiksjl olhZdyj ds uke ls Hkh tkuk tkrk gS & nqfu;k
Hkj esa ik;k tkus okyk ,d vke i‚yhiksj [kqEc gSA ̂dbZ jaxksa
dk^ vFkZ] olhZdyj bl dod dk lVhd o.kZu djrk gS tks
fpàksa dk ,d vuwBk feJ.k çnf'kZr djrk gS Vh- olhZdyj ,d
lQsn&lM+ka/k dod gS tks ydM+h tSls fyXukslsY;wyksfld
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degrades lignin from lignocellulosic materials, such as

wood. Trametes versicolor contains polysaccharides

under basic research, including the protein-bound PSP

and β-1,3 and β-1,4 glucans. The lipid fraction contains

the lanostane-type tetracyclic triterpenoid sterol

ergosta-7,22, dien-3β-ol as well as fungisterol and β-

sitosterol. Polysaccharide-K (PSK or krestin), extracted

from T. versicolor, is considered safe for use as

an adjuvant therapy for cancer treatment in Japan

where it is known as kawaratake (roof tile mushroom)

and approved for clinical use. Cultivation of this

mushroom was done on saw dust and wheat straw

substrates as a basal medium. Spawning was done @

3% on dry weight basis. Spawn run was completed in

35-40 days at 24-25 0 C. Pinning started after 18-20

days of bag opening (Fig. 2.3.4). Presently crop is in

fruiting stage and BE will be calculated after the

termination of the crop.

inkFkksaZ ls fyfXuu dks u"V djrk gSA VªSesVsl olhZdyj esa
cqfu;knh 'kks/k ds rgr i‚yhlsdsjkbM gksrs gSa] ftuesa
çksVhu&ckmaM ih,lih vkSj β&1]3 vkSj β&1]4 Xywdsu 'kkfey
gSaA fyfiM va'k esa ySuksLVsu&çdkj VsVªklkbfDyd VªkbVjisuksbM
LVsjksy ,xksZLVk&7]22] Mk;u&3β&v‚y ds lkFk&lkFk
QafxLVjksy vkSj β&flVksLVsjksy gksrs gSaA Vh- olhZdyj ls
fudkys x, i‚yhlSdsjkbM&ds ¼ih,lds ;k ØsfLVu½ dks tkiku
esa dSalj ds mipkj ds fy, lgk;d fpfdRlk ds :i esa
mi;ksx ds fy, lqjf{kr ekuk tkrk gS] tgk¡ bls dkokjkVsd

¼:Q Vkby [kqEc½ ds :i esa tkuk tkrk gS vkSj bls uSnkfud
mi;ksx ds fy, vuqeksfnr fd;k x;k gSA bl [kqEc dh [ksrh
pwjk vkSj xsgwa ds Hkwls ds lClVªsV ij csly ek/;e ds :i esa
dh xbZ FkhA lw[ks otu ds vk/kkj ij 3% dh nj ls Li‚fuax
dh xbZA 24&25 fMxzh lsfYl;l ij 35&40 fnuksa esa Li‚u ju
iwjk gks x;kA cSx [kksyus ds 18&20 fnuksa ds ckn fifuax 'kq:
gqbZ ¼fp= 2-3-4½A orZeku esa Qly Qyus dh voLFkk esa gS vkSj
Qly dh lekfIr ds ckn BE dh x.kuk dh tk,xhA

Fig. 2.3.4. Fruiting bodies of Trametes versicolor

fp= 2-3-4- VªSesVsl olhZdksyj ds Qy fudk;
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2.4 Crop Protection

2-4 Qly lqj{kk

Studies on seasonal abundance of mushroom

flies

Seasonal abundance of mushroom flies was

recorded using light trap. Data was recorded at weekly

intervals. Monthly average data revealed that

maximum population of flies (208) was recorded in the

month of July followed by October and September (Fig.

2.4.1). Minimum population was recorded in the

month of June. From November onwards decline in

population was recorded in subsequent months.

[kqEc efD[k;ksa dh ekSleh cgqrk;r ij v/;;u

ykbV VªSi dk mi;ksx djds [kqEc efD[k;ksa dh ekSleh

cgqrk;r ntZ dh xbZA lkIrkfgd varjky ij MsVk ntZ fd;k

x;kA ekfld vkSlr MsVk ls irk pyk fd efD[k;ksa dh

vf/kdre vkcknh ¼208½ tqykbZ ds eghus esa ntZ dh xbZ]

mlds ckn vDVwcj vkSj flrEcj ¼fp= 2-4-1½ esa ntZ dh xbZA

twu ds eghus esa U;wure vkcknh ntZ dh xbZA uoacj ds eghus

ds ckn ls ckn ds eghuksa esa vkcknh esa fxjkoV ntZ dh xbZA

Fig. 2.4.1. Studies on seasonal abundance of mushroom flies

fp= 2-4-1- [kqEc efD[k;ksa dh ekSleh cgqrk;r ij v/;;u

Occurrence of diseases and competitor moulds

in mushroom cultivation

Occurrence of 9 diseases and competitor moulds

of mushrooms was recorded at commercial mushroom

farms. Mummy disease of button mushroom

(Pseudomonas spp) manifested bulging at the base

along with fibrous mycelium around it. Stipe of the

infected fruit body found stretched out and curved

slightly (Fig. 2.4.2). In total 35.00% average incidence

[kqEc dh [ksrh esa chekfj;ksa vkSj çfrLi/khZ QQwanksa dh
?kVuk

okf.kfT;d [kqEc QkeksaZ esa [kqEc dh 9 chekfj;ksa vkSj
çfrLi/khZ QQwanksa dh ?kVuk ntZ dh xbZA cVu [kqEc ¼L;wMkseksukl
Lih'kht½ dh eeh chekjh ds dkj.k vk/kkj ij mHkkj vkSj
mlds pkjksa vksj js'ksnkj ekblhfy;e fn[kkbZ fn;kA laØfer
Qy 'kjhj dh fLVi QSyh gqbZ vkSj FkksM+h eqM+h gqbZ ikbZ xbZ
¼fp= 2-4-2½A dqy feykdj eeh jksx dh 35-00% vkSlr
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of Mummy disease was recorded. At one farm 40

percent cultivation bags of button mushroom were

found showing unusual symptoms like deformed fruit

bodies, leathery texture and stunted growth (Fig.

2.4.3). Observed symptoms showed resemblance with

virus like symptoms. Therefore samples were

lyophilized for further studies using virus specific

markers. Wet bubble disease (Mycogone perniciosa)

was recorded the most commonly occurring disease in

mushroom cultivation (Fig. 2.4.4) with 65-70%

incidence. Infected fruit bodies showed sclerodermoid

mass formation and thickened stipe symptoms. Green

mould (Trichoderm spp) was also identified as common

problem in cultivated mushroom with 50-60 %

incidence. It manifested symptoms like cottony white

mycelium, green colonies and cap spotting (Fig. 2.4.5).

Cob web of oyster (Cladobotryum sp.) was also

observed with 55-65% incidence on oyster crop. It

produced symptoms like patches of mycelium, wet rot,

powdery spore, cap spotting and pink pigmentation in

mycelium (Fig. 2.4.6).

Cob web was also noticed in shiitake mushroom

(Fig. 2.4.7) with 5-7% incidence. Causal organism in

shiitake mushroom was identified as Cladobotryum

dendroides based on the microscopic characters of

spore i.e. basal hilum. However, in case of cob web of

oyster mushroom, basal hilum like out growth was

recorded at both the ends of spores which is an

indication of new species of Cladobotryum. Therefore,

both the cultures are required to be confirmed through

molecular markers. Brown plaster mould (Populospora

byssina) was recorded common competitor mould with

55-65% incidence. This mould showed white mycelial

mat in compost bags/beds and on casing soil and later

turns to brown colour (Fig. 2.4.8). Olive green mould

(Chaetomium spp) was recorded as another

production lowering mould with 30-40% incidence.

Infected compost produced odd smell from growing

bags and olive green patches on the surface of bags

(Fig. 2.4.9). In some places lips thick mould

(Sporendonema purpurescens) was also noticed with

100% incidence. This mould showed white crystalline-

like growth and as the spore of the mould mature, the

colour changes from white to pink (Fig. 2.4.10).

?kVuk ntZ dh xbZA ,d QkeZ esa cVu [kqEc dh 40 çfr'kr

[ksrh dh FkSfy;ksa esa vlkekU; y{k.k ik, x, tSls fd fo—r

Qy 'kjhj] peM+s tSlh cukoV vkSj #dh gqbZ o`f) ¼fp= 2-4-

3½A ns[ks x, y{k.k ok;jl tSls y{k.kksa ls feyrs tqyrs FksA

blfy, ok;jl fof'k"V ekdZjksa dk mi;ksx djds vkxs ds v/

;;u ds fy, uewuksa dks ykbvksfQykbt fd;k x;kA [kqEc dh

[ksrh esa lcls vke chekjh osV ccy fMtht ¼ekbdksxksu

isfuZfl;kslk½ ntZ dh xbZ ¼fp= 2-4-4½ ftlesa 65&70% ekeys

lkeus vk,A laØfer Qy fudk;ksa esa LDysjksMeZ‚bM æO;eku

xBu vkSj eksVh MaBy ds y{k.k fn[kkbZ fn,A xzhu eksYM

¼VªkbdksMekZ Lih'kht½ dh igpku Hkh [ksrh dh xbZ [kqEc esa

50&60% ekeyksa esa vke leL;k ds :i esa dh xbZA blus

d‚Vuh OgkbV ekblhfy;e] xzhu d‚yksfu;ksa vkSj dSi Li‚fVax

¼fp= 2-4-5½ tSls y{k.k fn[kk,A <haxjh dh Qly ij 55&65%

ekeyksa esa <haxjh ¼DySMkscksfVª;e ,lih½ dk dksc osc Hkh ns[kk

x;kA blus ekblhfy;e ds iSp] xhyh lM+ka/k] ikmMjh chtk.kq]

dSi Li‚fVax vkSj ekblhfy;e esa xqykch jaxæO; ¼fp= 2-4-6½

tSls y{k.k iSnk fd,A

f'kVkds [kqEc esa dksc osc Hkh ns[kk x;k ¼fp= 2-4-7½

ftlesa 5&7% ?kVuk gqbZA f'kVkds [kqEc esa dkj.k tho dh

igpku chtk.kq ds lw{e y{k.kksa ;kuh csly fgye ds vk/kkj

ij DySMkscksfVª;e MsaMªksbM~l ds :i esa dh xbZA gkykafd]

<haxjh [kqEc ds dksc osc ds ekeys esa] chtk.kqvksa ds nksuksa fljksa

ij csly fgye tSlh o`f) ntZ dh xbZ tks DySMkscksfVª;e dh

ubZ çtkfr;ksa dk ladsr gSA blfy,] nksuksa dYpjl dh iqf"V

vk.kfod ekdZjksa ds ek/;e ls dh tkuh pkfg,A czkmu IykLVj

eksYM ¼i‚iqyksLiksjk ckbfluk½ dks 55&65% ?kVuk ds lkFk

vke çfrLi/khZ eksYM ntZ fd;k x;kA bl eksYM us [kkn

cSx@csM vkSj vkoj.k feêh esa lQsn ekblsfy;y eSV fn[kk;k

vkSj ckn esa Hkwjs jax esa cny x;k ¼fp= 2-4-8½A tSrwu gjk eksYM

¼psVksfe;e Lih'kht½ dks 30&40% ?kVuk ds lkFk ,d vkSj

mRiknu de djus okys eksYM ds :i esa ntZ fd;k x;kA

laØfer [kkn ls cSxksa dh lrg ij vthc lh xa/k vkSj tSrwu

ds gjs jax ds /kCcs fn[kkbZ fn, ¼fp= 2-4-9½A dqN LFkkuksa ij

fyifFkd QQwan ¼LiksjsaMksusek iiwZjslsal½ Hkh 100% çdksi ds

lkFk ns[kh xbZA bl QQwan esa lQsn fØLVyh; tSlh o`f)

fn[kkbZ nh vkSj tSls&tSls QQwan ds chtk.kq ifjiDo gksrs gSa]

bldk jax lQsn ls xqykch gks tkrk gS ¼fp= 2-4-10½A
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Fig. 2.4.2. Mummy disease of button

mushroom

fp= 2-4-2- cVu [kqEc dk eeh jksx

Fig. 2.4.3.  Button mushroom

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

fp= 2-4-3- cVu [kqEc fo—fr

Fig. 2.4.4.  Wet bubble disease

fp= 2-4-4- xhyk cqycqyk jksx

Fig. 2.4.5. Green mould

fp= 2-4-5- gjk QQwan
Fig. 2.4.6.  Cob web of oyster

fp= 2-4-6- <haxjh esa dkc osc
Fig. 2.4.7.  Cob web of Shiitake

fp= 2-4-7- f'kVkds esa dkc osc

Fig. 2.4.8. Brown plaster mould

fp= 2-4-8- Hkwjk IykLVj eksYM
Fig. 2.4.9.  Olive green mould

fp= 2-4-9- tSrwu gjk eksYM
Fig. 2.4.10.  Lips thick mould

fp= 2-4-10- fyifFkd eksYM
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Screening of oyster species for viral diseases

Five oyster species namely Pleurotus ostreatus, P.

ostreatus var Florida, P. pulmonarius, P. citrinopileatus

and P. djamor were evaluated for their agronomic traits

and diseases appearance. Out of five, in two (P.

ostreatus and P. ostreatus var Florida) virus like

symptoms including young fruit bodies with long stipe

and funnel shaped or morning glory shaped

basiodiocarps were recorded (S2 to S-5). S-1 P.

Oestratus var Florida was healthy with flat fruit bodies

without any curling of margin (Fig. 2.4.11).

Cultures were raised from symptomatic fruit bodies

for further studies. Virus suspected cultures   of oyster

mushrooms namely Pleurotus   ostreatus and P.

ostreatus var. Florida were evaluated for their growth

on Potato dextrose Agar media. Results (Table 2.8)

showed   that   suspected   cultures   registered   slow

diametric   mycelial   growth (40.85 to 43.75 mm) as

compared to healthy samples (61.88 mm) after 7 days

of incubation.

ok;jy jksxksa ds fy, <haxjh dh çtkfr;ksa dh tkap

ikap <haxjh çtkfr;ksa vFkkZr~ IyqjksVl v‚LVªsVl] ih-
v‚LVªsVl oj ¶yksfjMk] ih- iYeksusfj;l] ih- flfVªuksfiysVl
vkSj ih- tkeksj dk muds —f"k laca/kh y{k.kksa vkSj jksxksa dh
mifLFkfr ds fy, ewY;kadu fd;k x;kA ikap esa ls] nks ¼ih-
v‚LVªsVl vkSj ih- v‚LVªsVl oj ¶yksfjMk½ esa ok;jl tSls y{k.k
ik, x,] ftuesa yacs MaBy vkSj Quy ds vkdkj ;k e‚fuaZx
Xyksjh ds vkdkj ds csfl;ksfM;ksdkiZ~l ds lkFk ;qok Qy
fudk; 'kkfey Fks ¼,l2 ls ,l&5½A ,l&1 ih- v‚LVªsVl oj
¶yksfjMk LoLFk Fkk] ftlds Qy fudk; likV Fks vkSj fdukjs
ij dksbZ dfyaZx ugha Fkh ¼fp= 2-4-11½A

vkxs ds v/;;u ds fy, y{k.k;qä Qy fudk;ksa ls
dYpj rS;kj fd, x,A <haxjh [kqEc tSls IyqjksVl v‚LVªsVl
vkSj ih- v‚LVªsVl oj ¶yksfjMk ds ok;jl lafnX/k dYpj dk
vkyw MsDlVªkst vxj ehfM;k ij mudh òf) ds fy, ewY;kadu
fd;k x;kA ifj.kke ¼rkfydk 2-8½ ls irk pyk fd lafnX/k
dYpj us 7 fnuksa ds Å"ek;u ds ckn LoLFk uewuksa ¼61-88
feeh½ dh rqyuk esa /kheh Mk;esfVªd ekblsfy;y o`f) ¼40-85
ls 43-75 feeh½ ntZ dhA

S-1 Healthy S-2 Suspected S-3 Suspected

S-4 Suspected S-5 Suspected Laboratory examination

Fig. 2.4.11. Virus like symptoms on Pleurotus spp.

fp= 2-4-11- IyqjksVl çtkfr ij ok;jl tSls y{k.k
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Table 2.8. Growth test for healthy and virus suspected samples

rkfydk 2-8- LoLFk vkSj ok;jl lafnX/k uewuksa ds fy, o`f) ijh{k.k

S. No.  Diametric mycelial growth Colour change

(mm) after 7 days

S-1 61.88 No

S-2 43.75 Yellowish

S-3 43.09 Yellowish

S-4 40.85 Yellowish

S-5 41.96 Yellowish

CD
0.05

2.55 -

Biological control of pathogens

22 bacterial isolates evaluated against Mycogone

permiciosa (wet bubble disease), cob web disease

(Cladobotryum sp) and green mould (Trichoderma sp)

under in vitro. Effective isolates were identified by 16S

rRNA sequencing. Pseudomonas aeruginosa B22

identified effective against M. permiciosa (wet bubble

disease) under in vitro conditions. Bacillus proteolyticus

B15 and Pseudomonas putida B16 found effective

against Cladobotryum sp showed >90% growth

inhibition. However, none of the isolates found effective

against Trichoderma sp (Table 2.9 and Fig. 2.4.12).

jksxtudksa dk tSfod fu;a=.k

22 thok.kq vkblksysV~l dk ekbdksxksu ijfufl;kslk

¼xhyk cqycqyk jksx½] dksc osc jksx ¼DySMkscksfVª;e ,lih½ vkSj
xzhu eksYM ¼VªkbdksMekZ ,lih½ ds f[kykQ bu&foVªks ds rgr
ewY;kadu fd;k x;kA 16S rRNA vuqØe.k }kjk çHkkoh
vkblksysV~l dh igpku dh xbZA bu&foVªks fLFkfr;ksa ds rgr
L;wMkseksukl ,#fxukslk B22 dks ,e- ijfufl;kslk ¼xhyk
cqycqyk jksx½ ds f[kykQ çHkkoh ik;k x;kA DySMkscksfVª;e

,lih ds f[kykQ çHkkoh ik, x, cSflyl çksfV;ksfyfVdl
B15 vkSj L;wMkseksukl iqfVMk B16 us >90% o`f) vojks/k
fn[kk;kA gkyk¡fd] VªkbdksMekZ ,lih ¼rkfydk 2-9 vkSj fp=
2-4-12½ ds f[kykQ dksbZ Hkh vkblksysV~l çHkkoh ugha ik;k
x;kA

Table 2.9. Effect of bacterial isolates on inhibition of various diseases of mushroom

rkfydk 2-9- [kqEc ds fofHkUu jksxksa ds vojks/k ij thok.kq i`FkDdj.k dk çHkko

I so la tes Per cent inhibition

M. permiciosa Cladobotryum sp Trichoderma  sp

B-1 78.89 0.00 1.11

B-2 36.30 0.00 1.11

B-3 16.30 0.00 0.00

B-4 28.15 0.00 0.00

B-5 30.37 0.00 0.00

B-6 25.93 0.00 0.00

B-7 27.04 0.00 0.00

B-8 61.48 0.00 0.74

B-9 39.26 0.00 0.00

B-10 20.00 0.00 0.00

B-11 15.19 0.00 0.00

B-12 28.89 0.00 0.00
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I so la tes Per cent inhibition

M. permiciosa Cladobotryum sp Trichoderma  sp

B-13 28.15 0.00 0.00

B-14 15.56 0.00 0.00

B-15 53.46 94.44 0.00

B-16 76.67 0.00 0.74

B-17 8.15 0.00 0.00

B-18 18.52 0.00 0.00

B-19 9.26 0.00 0.00

B-20 6.67 0.00 0.00

B-21 73.70 0.00 1.11

B-22 87.41 94.44 1.85

Control 0.00 0.00 0.00

Stenotrophomonas nematicida (B-21) S. rhizophilla (B-8) Bacillus proteolyticus (B-15)

Pseudomonas aeruginosa (B-22) P. putida (B-16) Control

Fig. 2.4.12. Antagonistic activities of bacterial isolates against mushroom pathogens

fp= 2-4-12- [kqEc jksxtudksa ds fo#) thok.kqvksa dh fojks/kh xfrfof/k;k¡
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2.5 Post Harvest Technology

2-5 dVkbZ mijkUr izkS|ksfxdh

Development of vegan meat analogue from

mushrooms

Fourteen strains from 8 different mushrooms

(Pleurotus, Button, Hericium, Shiitake, Paddy straw,

Milky, Laetiporus and Auricularia) were screened on solid

(Malt Extract Agar) as well as Malt Extract broth for

their suitability for vegan meat (Table 2.10).

[kqEc ls 'kkdkgkjh ekal ,ukykWx dk fodkl

'kkdkgkjh ekal ds fy, mudh mi;qärk ds fy, 8
vyx&vyx [kqEcksa ¼IyqjksVl] cVu] gsfjf'k;e] f'kVkds] ijkyh]
feYdh] ysfViksjl vkSj v‚fjdqysfj;k½ ds pkSng miHksnksa dks
Bksl ¼ekYV ,DlVªSDV ,xj½ ds lkFk&lkFk ekYV ,DlVªSDV
czkWFk ij tkapk x;k ¼rkfydk 2-10½A

Table 2.10. Screening of different strains of mushroom for mycelial growth

rkfydk 2-10- ek;lsfy;y o`f) ds fy, [kqEc dh fofHkUu fdLeksa dh LØhfuax

S.No. Strain S.No. Strain

1. DMRP-135 (Pleurotus eryngii) 8. DMRO-985 (Calocybe indica)

2. DMRP-136 (P. ostreatus var. Florida) 9. DMR-1072 (Volvariella volvacea)

3. DMRP-115 (P. ostreatus) 10. DMRP-356 (Lentinula edodes)

4. DMRP-112 (P. sajor-caju) 11. DMRA-1 (Agaricus bisporus)

5. DMRP-116 (P. citranopileatus) 12. DMRX-779 (Hericium erinaceus)

6. DMRP-392 (P. sajor-caju) 13. L-2 (Laetiporus sp.)

7. DMRP-205 (P. djamor) 14. DMRO-106 (Auricularia polytricha)

On the basis of growth rate of mycelium (90mm/6

days), average mycelial biomass of 16.52 g/L and

thickness of 6.84μm on solid media (MEA) Pleurotus

ostreatus var Florida was selected for its suitability to

develop vegan meat analogue. Microscopic studies

were performed to compare the mycelial structure of

each strain used in the study. Maximum mycelial

thickness was observed in case of Volvariella volvacea

(14.02 μm) followed by Lentinula edodes (8.8 μm) and

Pleurotus ostreatus var florida (6.84 μm) while

Pleurotus citranopileatus was found to have minimum

mycelial thickness (3.62 μm) (Table 2.11 and Table 2.12).

ek;lsfy;e dh o`f) nj ¼90feeh@6 fnu½] vkSlr
ek;lsfy;y ck;ksekl 16-52 xzke@yhVj vkSj Bksl ehfM;k
¼,ebZ,½ ij 6-84 μm dh eksVkbZ ds vk/kkj ij IyqjksVl
vksLVªsVl oSjk- ¶yksfjMk dks 'kkdkgkjh ekal ,uky‚x fodflr
djus ds fy, bldh mi;qärk ds fy, pquk x;k FkkA v/;;u
esa ç;qä çR;sd LVªsu dh ek;lsfy;y lajpuk dh rqyuk djus
ds fy, lw{e v/;;u fd, x,A oksYosjhyk oksYosfl;k ¼14-02
μm½ ds ekeys esa vf/kdre ek;lsfy;y eksVkbZ ns[kh xbZ]
blds ckn ysafVuqyk ,MksM~l ¼8-8 μm½ vkSj IyqjksVl vksLVªhVl
oSjk- ¶yksfjMk ¼6-84 μm½ Fks] tcfd IyqjksVl flVªkuksfiyhVl
esa U;wure ek;lsfy;y eksVkbZ ¼3-62 μm½ ikbZ xbZ ¼rkfydk
2-11 vkSj rkfydk 2-12½A

Table 2.11. Average growth rate of different strains on solid media

rkfydk 2-11- Bksl ehfM;k ij fofHkUu miHksnksa dh vkSlr o`f) nj

S. No. Strain Average mycelial growth rate on MEA (cm)

2 days 4 days 6 days 8 days 10 days 12 days 14 days 16 days

1. DMRP-135 (Pleurotus eryngii) 1.53 3.33 5.10 5.10 7.03 8.07 9.00 9.00

2. DMRP-136 (P. ostreatus var. Florida) 3.63 7.13 9.00 9.00 9.00 9.00 9.00 9.00
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S. No. Strain Average mycelial growth rate on MEA (cm)

2 days 4 days 6 days 8 days 10 days 12 days 14 days 16 days

3. DMRP-115 (P. ostreatus) 2.77 6.20 7.33 7.33 9.00 9.00 9.00 9.00

4. DMRP-112 (P. sajor-caju) 3.40 7.20 9.00 9.00 9.00 9.00 9.00 9.00

5. DMRP-116 (P. citranopileatus) 2.93 6.37 7.40 7.40 8.93 9.00 9.00 9.00

6. DMRP-392 (P. sajor-caju) 3.53 7.30 9.00 9.00 9.00 9.00 9.00 9.00

7. DMRP-205 (P. djamor) 2.97 7.50 9.00 9.00 9.00 9.00 9.00 9.00

8. DMRO-985 (Calocybe indica) 1.43 4.43 6.10 6.10 8.03 9.00 9.00 9.00

9. DMR-1072 (Volvariella volvacea) 2.40 8.90 9.00 9.00 9.00 9.00 9.00 9.00

10. DMRP-356 (Lentinula edodes) 1.87 4.40 5.30 5.30 7.30 9.00 9.00 9.00

11. DMRA-1 (Agaricus bisporus) 1.53 3.07 3.50 3.50 4.47 5.53 6.33 6.90

12. DMRX-779 (Hericium erinaceus) 0 0.00 1.03 1.03 3.43 4.87 5.97 6.60

13. L-2 (Laetiporus sp.) 1.20 2.17 5.13 5.13 7.00 8.37 9.00 9.00

14. DMRO-106 (Auricularia polytricha) 1.53 3.47 5.40 5.40 5.90 7.07 8.73 9.00

C.D. (0.05%) 0.338 0.372 0.575 0.373 0.620 0.687 0.856 1.049

Table 2.12. Average wet and dry weight of mycelium with microscopic diameter

rkfydk 2-12- lw{e O;kl ds lkFk ekblsfy;e dk vkSlr xhyk vkSj lw[kk otu

S.No. Strain Mycelial wet weight Mycelial dried weight Mycelial diameter

(g/ l t ) (g/ l t ) ( μ m )

1. DMRP-135 (Pleurotus eryngii) 15.72 1.96 4.72

2. DMRP-136 (P. ostreatus var. Florida) 16.52 2.48 6.84

3. DMRP-115 (P. ostreatus) 4.52 0.40 4.41

4. DMRP-112 (P. sajor-caju) 13.36 1.64 5.74

5. DMRP-116 (P. citranopileatus) 17.00 1.40 3.62

6. DMRP-392 (P. sajor-caju) 8.12 0.48 5.43

7. DMRP-205 (P. djamor) 9.52 0.80 6.17

8. DMRO-985 (Calocybe indica) 0.20 0.04 3.79

9. DMR-1072 (Volvariella volvacea) 5.24 0.64 14.02

10. DMRP-356 (Lentinula edodes) 0.68 0.08 8.60

11. DMRA-1 (Agaricus bisporus) 1.20 0.20 5.81

12. DMRX-779 (Hericium erinaceus) 1.32 0.24 5.82

13. L-2 (Laetiporus sp.) 1.56 0.36 5.32

14. DMRO-106 (Auricularia polytricha) 6.12 0.48 5.62

C.D. (0.05%) 0.807 0.220 2.012

Linear mycelial growth in different substrates

To record the linear mycelial growth of Pleurotus

ostreatus var. Florida, two different substrates—wheat

straw and sawdust, used alone or in combination—

were tested along with various supplements including

soybean powder, brown rice, and wheat bran. Out of

fofHkUu lcLVªsV~l esa jSf[kd ek;lsfy;y o`f)

IyqjksVl vksLVªhVl oSjk- ¶yksfjMk laLdj.k dh jSf[kd
ek;lsfy;y o`f) dks fjd‚MZ djus ds fy, nks vyx&vyx
lcLVªsV~l&xsgwa dk Hkwlk vkSj ydM+h dk cqjknk] vdsys ;k
la;kstu esa&lks;kchu ikmMj] czkmu pkoy vkSj xsgwa dh Hkwlh
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15 different combinations tried, wheat straw + soybean

supplement showed the fastest linear mycelial growth

of 8.6 cm / 7 days as compared to other treatments

(Table 2.13 and Fig. 2.5.1).

lfgr fofHkUu iwjdksa ds lkFk ijh{k.k fd;k x;kA vktek,
x, 15 vyx&vyx la;kstuksa esa ls] xsgwa ds Hkwls + lks;kchu
ds iwjd us vU; mipkjksa dh rqyuk esa 8-6 lseh@7 fnu dh
lcls rst jSf[kd ek;lsfy;y o`f) ns[kh ¼rkfydk 2-13 vkSj
fp= 2-5-1½A

Table 2.13. Linear mycelial growth rate in different substrates and supplements combinations

rkfydk 2-13- fofHkUu lcLVªsV~l vkSj iwjd la;kstuksa esa jSf[kd ek;lsfy;y o`f) nj

S. No. Treatment Average mycelial growth on solid substrate (cm)

2 days 4 days 6 days 8 days

1. WS+SB 1.63 3.00 5.07 8.60

2. WS+CORN 1.47 2.90 4.50 7.63

3. WS+BR 1.40 2.40 4.17 7.30

4. WS+WB 1.57 2.80 4.53 8.13

5. SD+SB 0.27 0.90 1.57 2.97

6. SD+CORN 0.30 1.50 1.60 2.23

7. SD+BR 0.33 0.63 1.13 1.63

8. SD+WB 0.27 0.70 1.13 1.77

9. WS+SD +SB 0.73 1.30 2.30 4.50

10. WS+SD +CORN 0.60 1.17 2.17 3.30

11. WS+SD +BR 0.70 1.27 2.30 3.53

12. WS+SD +WB 0.77 1.40 2.30 3.70

13. WS 1.10 2.63 4.30 7.87

14. SD 0.07 0.67 1.20 1.57

15. WS+SD 0.67 1.20 1.93 3.17

C.D. (0.05%) 0.43 NS NS 0.70

WS=WHEAT STRAW, SD=SAWDUST, WS+SD @ 50:50, SB=SOYBEAN POWDER, BR=BROWN RICE POWDER, WB=WHEAT BRAN (SUPPLEMENT

WAS ADDED @5% W/W OF THE SUBSTRATE)

Fig. 2.5.1. Growth of mycelium on different substrate combinations

fp= 2-5-1- fofHkUu lClVªsV la;kstuksa ij ekblsfy;e dh o`f)
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The wheat straw + soybean supplemented solid

substrate combination was used to grow aerial

mycelium in a closed transparent chamber having a

temperature of 25oC, RH (>90%) and CO
2 
concentration

of 5-7%. From this combination 16g fresh aerial

mycelium per kg of substrate was obtained (Fig. 2.5.2).

However, due to low yield of dried mycelium from this

method, liquid edible media was preferred for bulk

mycelium production.

xsgwa ds Hkwls + lks;kchu ds iwjd ;qDr Bksl lClVªsV
la;kstu dk mi;ksx 25oC] vkj,p ¼>90%½ rkieku vkSj
5&7% CO

2
 lkaærk okys ,d can ikjn'khZ d{k esa ,fj;y

ek;lsfy;e mxkus ds fy, fd;k x;k FkkA bl la;kstu ls
çfr fdyksxzke lClVªsV 16 xzke rktk ,fj;y ek;lsfy;e
çkIr gqvk ¼fp= 2-5-2½A gkyk¡fd] bl fof/k ls lw[ks ek;lsfy;e
dh de mit ds dkj.k] Fkksd ek;lsfy;e mRiknu ds fy,
rjy [kk| ehfM;k dks çkFkfedrk nh xbZ FkhA

Fig. 2.5.2. Growth of mycelium on wheat straw + soybean supplemented solid substrate in a closed transparent

chamber

fp= 2-5-2- ,d can ikjn'khZ d{k esa xsgwa ds Hkwls + lks;kchu ds iwjd Bksl lClVªsV ij ekblsfy;e dh o`f)

Optimizat ion of  fermentat ion media  and

condit ions  for  product ion of  mushroom

mycelium using RSM design

The response surface methodology (RSM) was

used for the optimization of pH, temperature and edible

media for the growth of selected strain of mushroom

for vegan meat production. Total 25 combinations with

pH values (6, 7 and 8), temperature (20, 25 and 30oC)

and edible media (Corn broth, Soybean broth, Wheat

broth, Brown rice broth @ 1:10 w/v) were used to

optimize the growth of the selected strain. Soybean

broth with pH 6 and temperature 30oC was selected as

the most suitable edible media for the growth of the

selected mushroom mycelium for vegan meat

production.

vkj,l,e fMtkbu dk mi;ksx djds [kqEc ekblsfy;e
ds mRiknu ds fy, fd.ou ehfM;k vkSj fLFkfr;ksa dk
vuqdwyu

'kkdkgkjh ekal mRiknu ds fy, e’k:e dh p;fur uLy
dh òf) ds fy, ih,p] rkieku vkSj [kk| ehfM;k ds vuqdwyu
ds fy, fjLikWUl ljQsl i)fr ¼vkj,l,e½ dk mi;ksx fd;k
x;k FkkA p;fur çtkfr ds fodkl dks vuqdwfyr djus ds
fy, ih,p eku ¼6] 7 vkSj 8½] rkieku ¼20] 25 vkSj 30oC½ vkSj
[kk| ehfM;k ¼d‚uZ czkWFk] lks;kchu czkWFk] xsgwa czkWFk] czkmu
pkoy czkWFk @1%10 w/v½ ds lkFk dqy 25 la;kstuksa dk
mi;ksx fd;k x;k FkkA ih,p 6 vkSj rkieku 30oC ds lkFk
lks;kchu czkWFk dks 'kkdkgkjh ekal mRiknu ds fy, p;fur
[kqEc ek;lsfy;e ds fodkl ds fy, lcls mi;qä [kk| ek/
;e ds :i esa pquk x;k FkkA
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Standardization of different formulations for

vegan meat analogue production

Different treatment combinations were tried for

the development of formulations for vegan meat

analogue production. Out of 13 treatments T
12 

and T
13

were found acceptable on the basis of sensory

evaluation (Table 2.14).

'kkdkgkjh ekal ,uky‚x mRiknu ds fy, fofHkUu

Q‚ewZys'ku dk ekudhdj.k

'kkdkgkjh ekal ,uky‚x mRiknu ds fy, Q‚ewZys'ku ds

fodkl ds fy, fofHkUu mipkj la;kstuksa dk ç;kl fd;k

x;kA 13 mipkjksa esa ls T
12
 vkSj T

12
 dks laosnh ewY;kadu ds

vk/kkj ij Lohdk;Z ik;k x;k ¼rkfydk 2-14½A

Table 2.14. Treatment combination for the development of formulation for vegan meat

rkfydk 2-14- 'kkdkgkjh ekal ds fy, Q‚ewZys'ku ds fodkl ds fy, mipkj la;kstu

S.No. Ingredient Treatment

T
1

T
2

T
3

T
4

T
5

T
6

T
7

T
8

T
9

T
1 0

T
1 1

T
1 2

T
1 3

% % % % % % % % % % % % %

(w/w) (w/w) (w/w) (w/w) (w/w) (w/w) (w/w) (w/w) (w/w) (w/w) (w/w) (w/w) (w/w)

1. Mycelium 87.43 76.34 93.02 71.40 79.68 80.99 90.65 68.55 55.17 44.12 80.00 83.00 90.00

2. Gluten 12.57 0.00  - 20.40 17.07 8.53 4.77 0.00  -  - 3.00 2.00 1.00

3. Soya chunk  - 14.68  -  -  -  -  - 8.06 13.79  - 4.00 4.00 2.00

4. Methylcellulose  - 0.76 1.16 0.40 0.57 0.85 0.95 0.60  -  - 1.00 1.00 1.00

5. Salt  - 1.47 2.33  -  - 0.64 0.72 0.60  -  - 0.50 0.50  -

6. Garlic powder  - 0.29  -  -  -  -  -  -  -  - 0.30 0.30  -

7. Onion powder  - 0.29  -  -  -  -  -  -  -  - 0.30 0.30  -

8. Corn starch  - 1.47  -  -  -  -  - 2.02 3.45  - 2.00 2.00 2.00

9. Fat  - 4.70  - 1.20 1.82 1.53 1.72  -  - 11.76 3.00 3.00 2.00

10. MPH (Mushrrom  -  -  - 1.50 0.85 1.07 1.19  -  -  - 0.90 0.90 0.50

protein hydrolysate)

11. Psyllium husk  -  - 1.16  -  -  -  -  -  -  -  -  -  -

12. Oyster powder  -  - 2.33  -  -  -  -  -  -  -  -  -  -

13. Soy Protein Isolate  -  -  - 5.10  - 6.39 -  -  -  - 5.00 3.00 1.50

14. Mushroom paneer  -  -  -  -  -  -  - 20.16 27.59 22.06  -  -  -

15. Tofu  -  -  -  -   -  -   22.06  -  -  -

Total 100 100 100 100 100 100 100 100 100 100 100 100 100

Proximate comparison of  the vegan meat

analogue with actual meat (chicken)

The vegan meat analogue prepared from the

mycelium of mushroom was compared with the chicken

kebab. The proximate analysis of the products has been

given in Table 2.15.

okLrfod ekal ¼fpdu½ ds lkFk 'kkdkgkjh ekal ,uky‚x
dh fudVre rqyuk

[kqEc ds ekblsfy;e ls rS;kj 'kkdkgkjh ekal ,uky‚x
dh rqyuk fpdu dckc ls dh xbZ FkhA mRiknksa dk fudVre
fo'ys"k.k rkfydk 2-15 esa fn;k x;k gSA
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Table 2.15. Comparison of the proximate value of vegan meat analogue with chicken kebab

rkfydk 2-15- fpdu dckc ds lkFk 'kkdkgkjh ek¡l ,uky‚x ds vuqekfur ewY; dh rqyuk

S.No. Parameter (FWB) Vegan kebab (FWB) Chicken kebab (FWB)

1. Moisture content (%) 59.70 53.53

2. Fat (%) 7.60 3.10

3. Crude fibre (%) 5.57 0.00

4. Protein (%) 4.52 35.78

5. Ash (%) 4.78 5.18

6. Antioxidant activity (%) 44.60 22.82

Impact of steeping solutions on shelf life and

quality of oyster mushrooms

The study on the effect of steeping solutions on

the shelf life and quality of oyster mushrooms revealed

a significant extension in shelf life, with mushrooms

steeped in solutions lasting up to 25 days at room

temperature compared to just 2 days for the control

group. Among the various steeping solutions tried, no

significant difference in quality was observed, but the

lowest electrolyte leakage was found in the steeping

solution containing 1% common salt, 0.2% citric acid,

0.2% acetic acid and 0.05% potassium metabisulphite.

Additionally, there was no noticeable color change, off-

flavor, or sliminess in the mushrooms up to the 25th

day of storage. The color values and browning index

(BI) of the mushrooms remained stable throughout

storage, with the steeped samples showing the best

results in terms of color retention and reduced

browning (Fig. 2.5.3).

<haxjh [kqEc dh HkaMkj.k vof/k vkSj xq.koÙkk ij LVhfiax

?kksyksa dk çHkko

<haxjh [kqEc dh HkaMkj.k vof/k vkSj xq.koÙkk ij LVhfiax

?kksyksa ds çHkko ij fd, x, v/;;u ls 'ksYQ thou esa ,d

egRoiw.kZ foLrkj dk irk pyk] fu;a=.k esa dsoy 2 fnuksa dh

rqyuk esa dejs ds rkieku ij LVhfiax ?kksyksa esa Mwcs gq, [kqEc

25 fnuksa rd pysA fofHkUu LVhfiax ?kksyksa esa] xq.koÙkk esa dksbZ

egRoiw.kZ varj ugha ns[kk x;k] ysfdu 1% lk/kkj.k ued] 0-

2% lkbfVªd ,flM] 0-2% ,flfVd ,flM vkSj 0-05%

iksVsf'k;e esVkckblYQkbV ;qä LVhfiax ?kksy esa lcls de

bysDVªksykbV yhdst ik;k x;kA blds vfrfjä] HkaMkj.k ds

25osa fnu rd [kqEc esa dksbZ mYys[kuh; jax ifjorZu] Lokn esa

deh ;k fpifpikiu ugha FkkA [kqEc dk jax eku vkSj Hkwjkiu

lwpdkad ¼chvkbZ½ iwjs HkaMkj.k ds nkSjku fLFkj jgk] Mwcs gq,

uewuksa us jax cuk, j[kus vkSj Hkwjkiu de djus ds ekeys esa

loksZÙke ifj.kke fn[kk, ¼fp= 2-5-3½A

Fig. 2.5.3. Oyster mushrooms (Pleurotus ostreatus var. Florida) after steeping in various solutions on 25 th day of

storage at room temperature

fp= 2-5-3- dejs ds rkieku ij HkaMkj.k ds 25osa fnu fofHkUu ?kksyksa esa Mqckus ds ckn <haxjh [kqEc ¼IyqjksVl
vksLVªhVl oSjk- ¶yksfjMk½
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Impact of edible coatings on shelf  l i fe and

quality of button mushrooms

The study evaluated the effectiveness of various

polysaccharide and lipid-based edible coatings in

extending the shelf life and quality of button

mushrooms stored at 4°C. Polysaccharide-based

coatings included carboxymethyl cellulose, methyl

cellulose, hydroxypropyl methyl cellulose, xanthan

gum, gum tragacanth, gum acacia, guar gum,

carageenan gum, gum ghatti, pectin, and chitosan.

Lipid-based coatings tested were beeswax  and

sunflower oil. These coatings were assessed for their

ability to reduce weight loss, browning, and electrolyte

leakage, as well as maintaining firmness, sensory

properties, and freshness during storage. Among

polysaccharide coatings, gum ghatti  and chitosan

performed best, reducing weight loss, browning, and

electrolyte leakage while maintaining firmness and

sensory attributes without sliminess or off-flavor up to

6 days. Coating with hydroxypropyl methyl cellulose

also showed promising results in preserving firmness

and color. Among lipid-based coatings, sunflower oil

and beeswax were found effective, with sunflower oil

excelling in reducing weight loss and browning index

while maintaining sensory quality. Gum ghatti and

sunflower oil emerged as the most effective coatings

overall, extending shelf life and maintaining quality by

preserving texture, appearance, and freshness of

mushrooms. This highlights their potential for

commercial use in post-harvest management.

Invest igat ion of  pre-harvest  sprays  of

antimicrobial agents on shelf life and quality of

white button mushroom

The investigation of preharvest sprays of

antimicrobials on the shelf life and quality of white

button mushrooms (strain A-15) revealed that

potassium metabisulphite (KMS), ethylenediamine

tetraacetic acid (EDTA), and electrolyzed water (EW)

cVu [kqEc dh HkaMkj.k vof/k vkSj xq.koÙkk ij [kk| ysi

dk çHkko

v/;;u esa 4 fMxzh lsfYl;l ij laxzghr cVu [kqEc dh

HkaMkj.k vof/k vkSj xq.koÙkk c<+kus esa fofHkUu i‚yhlsdsjkbM

vkSj fyfiM&vk/kkfjr [kk| ysi dh çHkko'khyrk dk ewY;kadu

fd;k x;kA i‚yhlsdsjkbM&vk/kkfjr ysi esa dkcksZfDlfeFkkby

lsyqykst] feFkkby lsyqykst] gkbMª‚Dlhçksikby feFkkby

lsyqykst] tSaFku xe] xe VªSxSdSaFk] xksan ccwy] Xokj xe]

dSjkxhuu xe] xe ?kêh] isfDVu vkSj dkbVkslu 'kkfey FksA

ijh{k.k fd, x, fyfiM&vk/kkfjr ysi ekse vkSj lwjteq[kh

rsy FksA bu ysi dk ewY;kadu otu ?kVkus] Hkwjkiu vkSj

bysDVªksykbV fjlko dks de djus dh {kerk ds lkFk&lkFk

HkaMkj.k ds nkSjku –<+rk] laosnh xq.kksa vkSj rktxh cuk, j[kus

ds fy, fd;k x;k FkkA i‚yhlsdsjkbM ysi esa] xe ?kêh vkSj

dkbVkslu us lcls vPNk çn'kZu fd;k] ftlls otu ?kVkus]

Hkwjsiu vkSj bysDVªksykbV fjlko dks de fd;k x;k] tcfd 6

fnuksa rd fcuk irykiu ;k [kjkc Lokn ds –<+rk vkSj laosnh

fo'ks"krkvksa dks cuk, j[kk x;kA gkbMª‚Dlhçksikby feFkkby

lsyqykst ds lkFk ysi us –<+rk vkSj jax dks lajf{kr djus esa Hkh

vk'kktud ifj.kke fn[kk,A fyfiM&vk/kkfjr ysi esa] lwjteq[kh

rsy vkSj ekse çHkkoh ik, x,] lwjteq[kh rsy laosnh xq.koÙkk

cuk, j[krs gq, otu ?kVkus vkSj czkmfuax baMsDl dks de

djus esa mR—"V gSA xe ?kêh vkSj lwjteq[kh rsy lexz :i ls

lcls çHkkoh ysi ds :i esa mHkjs gSa] tks [kqEc dh cukoV]

mifLFkfr vkSj rktxh dks lajf{kr djds 'ksYQ thou dks

c<+krs gSa vkSj xq.koÙkk cuk, j[krs gSaA ;g Qly dVkbZ ds ckn

çca/ku esa O;kolkf;d mi;ksx dh mudh {kerk dks mtkxj

djrk gSA

lQsn cVu [kqEc dh HkaMkj.k vof/k vkSj xq.koÙkk ij
jksxk.kqjks/kh ,tsaVksa ds Qly&iwoZ Lçs dh tkap

lQsn cVu [kqEc ¼LVªsu ,&15½ dh Hkan~.kZ vof/k vkSj
xq.koÙkk ij jksxk.kqjks/kdksa ds Qly iwoZ Lçs dh tkap ls irk
pyk fd ik sV s f'k;e e sVkckblYQkbV ¼ds,e,l½]
,fFkyhuMk;ekbu VsVªk,flfVd ,flM ¼bZMhVh,½] vkSj
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sprays were most effective in enhancing the shelf life

and preserving the quality of mushrooms stored at

25°C. Among the treatments, KMS at 0.05% resulted

in reduced decay, minimal weight loss, delayed cap

opening, and improved firmness, maintaining a slightly

better color. EDTA at 0.03% also showed promising

results, though it had a slightly higher weight loss than

KMS treatments. Electrolyzed water at 30 minutes was

equally effective in preserving quality, with reduced

electrolyte leakage and slower decay. In contrast,

treatments with salicylic acid and Thyme and Cinnamon

essential oils exhibited poorer performance, with higher

decay rates, increased weight loss, and undesirable off-

flavors, especially at higher concentrations. These

results highlight the potential of KMS, EDTA, and

electrolyzed water as effective preharvest treatments

for extending the shelf life and maintaining the quality

of white button mushrooms (Fig. 2.5.4).

bysDVªksykbTM o‚Vj ¼bZMCY;w½ Lçs 'ksYQ ykbQ dks c<+kus vkSj
25 fMxzh lsfYl;l ij laxzghr [kqEc dh xq.koÙkk dks lajf{kr
djus esa lcls çHkkoh FksA mipkjksa esa] 0-05% ij ds,e,l ds
ifj.kkeLo:i {k; de gqvk] U;wure otu ?kVk] Vksih [kqyus
esa nsjh gqbZ] vkSj –<+rk esa lq/kkj gqvk] ftlls jax FkksM+k csgrj
cuk jgkA 0-03% ij bZMhVh, us Hkh vk'kktud ifj.kke
fn[kk,] gkykafd ds,e,l mipkjksa dh rqyuk esa bldk otu
FkksM+k vf/kd de gqvkA 30 feuV ij bysDVªksykbTM ikuh de
bysDVªksykbV fjlko vkSj /kheh xfr ls {k; ds lkFk] xq.koÙkk
cuk, j[kus esa leku :i ls çHkkoh FkkA blds foijhr]
lSfyflfyd ,flM vkSj Fkkbe vkSj nkyphuh ,lsaf’k;y vkW;yksa
ds lkFk mipkj us mPp {k; nj] otu ?kVkus esa o`f) vkSj
vokafNr v‚Q&¶ysoj] fo'ks"k :i ls mPp lkaærk ij [kjkc
çn'kZu fn[kk;kA ;s ifj.kke HkaMkj.k vof/k dks c<+kus vkSj
lQsn cVu [kqEc dh xq.koÙkk cuk, j[kus ds fy, çHkkoh
Qly iwoZ mipkj ds :i esa ds,e,l] bZMhVh, vkSj
bysDVªksykbTM ikuh dh {kerk dks mtkxj djrs gSa ¼fp= 2-5-
4½A

Fig. 2.5.4. Effect of pre harvest sprays of antimicrobial agents on shelf life and quality of white button

mushroom (on Day 3 at 25°C)

fp= 2-5-4- lQsn cVu [kqEc dh HkaMkj.k vof/k vkSj xq.koÙkk ij jksxk.kqjks/kh ,tsaVksa ds Qly iwoZ Lçs dk çHkko
¼rhljs fnu 25 fMxzh lsfYl;l ij½
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Invest igat ion of  post-harvest  sprays  of

antimicrobial agents on shelf life and quality of

white button mushroom

The postharvest sprays of antimicrobial agents on

white button mushrooms revealed that potassium

metabisulphite (KMS) at 0.05% and EDTA at 0.03%

were the most effective in preserving shelf life and

quality. These treatments minimized weight loss,

reduced decay, delayed cap opening, and significantly

lowered electrolyte leakage during storage at 25°C.

Electrolyzed water (EW) at 30 minutes showed

moderate effectiveness, improving color retention and

reducing decay loss. However, salicylic acid (SA) at

higher concentrations (1.0%) was found to be

ineffective, causing high decay and a negative impact

on the overall quality of the mushrooms. These results

emphasize the potential of KMS and EDTA as reliable

postharvest treatments for extending the shelf life and

maintaining the quality of white button mushrooms

(Fig.2.5.5).

lQsn cVu [kqEc dh HkaMkj.k vof/k vkSj xq.koÙkk ij
jksxk.kqjks/kh ,tsaVksa ds dVkbZ ds ckn ds Lçs dh tkap

lQsn cVu [kqEc ij jksxk.kqjks/kh ,tsaVksa ds dVkbZ ds ckn
ds Lçs ls irk pyk fd 0-05% ij iksVsf'k;e esVkckblYQkbV
¼KMS½ vkSj 0-03% ij EDTA 'ksYQ thou vkSj xq.koÙkk dks
lajf{kr djus esa lcls çHkkoh FksA bu mipkjksa ls otu de
gqvk] {k; de gqvk] Vksih [kqyus esa nsjh gqbZ vkSj 25 fMxzh
lsfYl;l ij HkaMkj.k ds nkSjku bysDVªksykbV fjlko dkQh
de gks x;kA 30 feuV ij bysDVªksykbTM ikuh ¼bZMCY;w½ us
e/;e çHkko'khyrk fn[kkbZ] jax çfr/kkj.k esa lq/kkj fd;k vkSj
{k; gkfu dks de fd;kA gkyk¡fd] mPp lkaærk ¼1-0%½ ij
lSfyflfyd ,flM ¼,l,½ vçHkkoh ik;k x;k] ftlls mPp
{k; gqvk vkSj [kqEc dh lexz xq.koÙkk ij udkjkRed çHkko
iM+kA ;s ifj.kke lQsn cVu [kqEc dh HkaMkj.k vof/k c<+kus
vkSj xq.koÙkk cuk, j[kus ds fy, fo'oluh; dVkbZ mijkar
mipkj ds :i esa ds,e,l vkSj bZMhVh, dh {kerk ij tksj nsrs
gSa ¼fp= 2-5-5½A

Fig. 2.5.5. Effect of post-harvest sprays of antimicrobial agents on shelf life and quality of white button

mushroom (on Day 3 at 25°C)

fp= 2-5-5- lQsn cVu [kqEc dh HkaMkj.k vof/k vkSj xq.koÙkk ij jksxk.kqjks/kh ,tsaVksa ds dVkbZ ds ckn ds Lçs dk
çHkko ¼rhljs fnu 25 fMxzh lsfYl;l ij½
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Study of  the ef fect  of  post-harvest  UV-C

treatment  on shelf life and quality of white

button mushrooms

Post-harvest UV-C light (200–280 nm) treatment

effectively improved the quality of white button

mushrooms (strain A-15). The treatment significantly

reduced decay loss, maintained better firmness, and

delayed cap opening, resulting in improved sensory

attributes. A 30-minute UV-C exposure notably

reduced total surface microflora while avoiding

sliminess and off-flavor during storage at 25°C for up

to 2 days. UV-C treated mushroom samples showed

superior firmness and color retention, with sensory

scores markedly higher than the control. However,

prolonged exposure (45 minutes) led to accelerated

color changes and increased surface microflora,

indicating that excessive treatment may have

undesirable effects. These results demonstrate the

potential of UV-C treatment for maintaining the post-

harvest quality of white button mushrooms (Fig. 2.5.6).

lQsn cVu [kqEc dh HkaMkj.k vof/k vkSj xq.koÙkk ij
dVkbZ ds ckn ;woh&lh mipkj ds çHkko dk v/;;u

dVkbZ ds ckn ;woh&lh çdk'k ¼200&280 nm½ mipkj ls
lQsn cVu [kqEc ¼LVªsu ,&15½ dh xq.koÙkk esa çHkkoh <ax ls
lq/kkj gqvkA mipkj us {k; gkfu dks dkQh de dj fn;k]
csgrj –<+rk cuk, j[kh] vkSj Vksih [kqyus esa nsjh gqbZ] ftlds
ifj.kkeLo:i laosnh fo'ks"krkvksa esa lq/kkj gqvkA 30 feuV ds
;woh&lh ,Dlikstj us dqy lrg ekbØks¶yksjk dks mYys[kuh;
:i ls de dj fn;k] tcfd 2 fnuksa rd 25 fMxzh lsfYl;l
ij HkaMkj.k ds nkSjku irysiu vkSj Lokn dh deh ls cpk
x;kA ;woh&lh mipkfjr [kqEc ds uewuksa esa csgrj –<+rk vkSj
jax çfr/kkj.k fn[kkbZ fn;k] ftlesa laosnh Ldksj fu;a=.k ls
dkQh vf/kd FkkA gkyk¡fd] yacs le; rd ,Dlikstj ¼45
feuV½ ds dkj.k jax esa rsth ls cnyko vk;k vkSj lrg ds
ekbØks¶yksjk esa o`f) gqbZ] ;g n'kkZrk gS fd vR;f/kd mipkj
ds vokaNuh; çHkko gks ldrs gSaA ;s ifj.kke lQsn cVu [kqEc
dh dVkbZ ds ckn dh xq.koÙkk dks cuk, j[kus ds fy,
;woh&lh mipkj dh {kerk dks çnf'kZr djrs gSa ¼fp= 2-5-6½A

Fig. 2.5.6. Effect of post-harvest sprays of UVC treatments on shelf life and quality of white button mushroom

(on Day 2 at 25°C)

fp= 2-5-6- lQsn cVu [kqEc dh 'ksYQ ykbQ vkSj xq.koÙkk ij ;wohlh mipkj ds dVkbZ ds ckn ds Lçs dk çHkko
¼nwljs fnu 25 fMxzh lsfYl;l ij½
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foVkfeu Mh fu"d"kZ.k vkSj vkdyu çksVksd‚y

[kqEc esa foVkfeu Mh
2
 lkexzh ds lVhd vuqeku ds fy,

çksVksd‚y dks ekudh—r djus dk ç;kl fd;k x;k gSA nks
vyx&vyx –f"Vdks.kksa dk ewY;kadu fd;k x;kA ¼esFku‚y +
MkbDyksjksesFksu½ ds lkFk fu"d"kZ.k vkSj ¼dksyhu DyksjkbM +
fXylj‚y½ ds lkFk fu"d"kZ.kA igys –f"Vdks.k esa çkFkfed
foyk;d ds :i esa esFku‚y dk mi;ksx djds foVkfeu Mh dk
fu"d"kZ.k 'kkfey FkkA nwljs –f"Vdks.k esa fu"d"kZ.k foyk;d ds
:i esa dksyhu DyksjkbM + fXylj‚y feJ.k dk mi;ksx 'kkfey
Fkk] blds ckn foVkfeu Mh 2 ¼,xksZdSYlhQsjksy½ dh fof'k"Vrk
vkSj i`FkDdj.k ds fy, xeZ ikuh vkSj ,u&gsDlsu 'kqf)dj.k
dne 'kkfey FksA bu çksVksd‚y dks ekU; djus ds fy,] leku
[kqEc uewuksa dk nksuksa rjhdksa ls fo'ys"k.k fd;k x;k vkSj
ckgjh ç;ksx'kkykvksa esa fo'ys"k.k dks vkmVlkslZ djds ifj.kkeksa
dks Ø‚l&lR;kfir fd;k x;kA lR;kiu ifj.kkeksa ls] ;g
fu"d"kZ fudkyk x;k fd nwljk –f"Vdks.k] ftlesa xeZ ikuh
vkSj ,u&gsDlsu 'kqf) ds lkFk dksyhu DyksjkbM + fXylj‚y
vk/kkfjr fu"d"kZ.k 'kkfey Fkk] ikmMj [kqEc uewuksa esa foVkfeu
Mh 2 dks vyx djus esa vf/kd lVhd vkSj fo'oluh; Fkk
¼fp= 2-5-7½A ifj.kkeLo:i] ckn ds lHkh vuqla/kku vkSj
fodkl v/;;u bl çksVksd‚y ds vk/kkj ij fd, x,A

Vitamin D extraction and estimation protocol

Efforts have been made to standardize the

protocols for the accurate estimation of vitamin D
2

content in mushrooms. Two distinct approaches were

evaluated viz. Extraction with (Methanol +

Dichloromethane) and extraction with (Choline

Chloride + Glycerol). First approach involved extraction

of vitamin D using methanol as the primary solvent.

Second approach included the use of choline chloride

+ glycerol mixture as an extraction solvent, followed by

hot water and n-hexane purification steps for enhanced

specificity and separation of vitamin D
2
 (Ergocalciferol).

To validate these protocols, identical mushroom

samples were analyzed through both methods and the

results were cross-verified by outsourcing the analysis

to external laboratories. From the validation results, it

was concluded that the second approach, involving

choline chloride + glycerol based extraction with hot

water and n-hexane purification, was more accurate

and reliable in isolating vitamin D
2
 content in powdered

mushroom samples (Fig.2.5.7). Consequently, all

subsequent research and development studies were

undertaken based on this protocol.

Fig. 2.5.7. Vitamin D
2
 content in UVC treated and control button mushroom samples (C–Control, W–whole fruit

bodies UVC treated)

fp=- 2-5-7- ;wohlh mipkfjr vkSj fu;a=.k cVu [kqEc ds uewuksa esa foVkfeu Mh
2
 dh ek=k ¼C&fu;a=.k] W&;wohlh

mipkfjr e’k:e½
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Effect of UVC exposure on vitamin D
2
 content

and chromatic  propert ies  of  white  button

mushroom (A-15)

Upon exposure of white button mushroom to UVC

radiation, it was observed that there was noticeable

loss of whiteness in mushroom fruit bodies. However,

retention of whiteness was seen in the mushrooms

placed at closer distance (20 cm) with the UV lamp (Fig.

2.5.8). Also overall color difference between control

and UV treated mushroom samples was measured.

Maximum color difference was recorded for 60 min

exposure time as compared to 30 min and 90 min

duration (Fig.2.5.9).

Vitamin D
2
 (Ergocalciferol) content in white button

mushroom (Strain: A15) treated with UVC radiation

for (T1 – 30 min, T2 – 60 min and T3 – 90 min) at the

exposure height of 20 cm was determined. Analysis

revealed the enhancement of vitamin D
2 

content in

treated samples by 1.46 times, 1.69 times and 2.29

times after the exposure for 30 min, 60 min and 90

min respectively (Fig.2.5.10).

lQsn cVu [kqEc ¼,&15½ ds foVkfeu Mh2 vkSj jax

xq.kksa ij ;wohlh ,Dlikstj dk çHkko

lQsn cVu [kqEc ds ;wohlh fofdj.k ds laidZ esa vkus ij]
;g ns[kk x;k fd [kqEc ds Qyksa ds 'kjhj esa lQsnh dk dkQh

uqdlku gqvk FkkA gkyk¡fd] ;woh ySai ds djhc ¼20 lseh½ nwjh

ij j[ks x, [kqEc esa lQsnh cjdjkj ns[kh xbZ ¼fp= 2-5-8½A

blds vykok fu;a=.k vkSj ;woh mipkfjr [kqEc ds uewuksa ds

chp lexz jax varj dks Hkh ekik x;kA 30 feuV vkSj 90 feuV

dh vof/k dh rqyuk esa 60 feuV ds ,Dlikstj le; ds fy,
vf/kdre jax varj ntZ fd;k x;k ¼fp= 2-5-9½A

lQsn cVu [kqEc ¼LVªsu% ,15½ esa foVkfeu Mh2

¼,xksZdSYlhQsjksy½ dh ek=k 20 lseh dh ,Dlikstj ÅapkbZ ij

¼T1 & 30 feuV] T2 & 60 feuV vkSj T3 & 90 feuV½ ds fy,

;wohlh fofdj.k ls mipkfjr dh xbZ FkhA fo'ys"k.k ls irk

pyk fd 30 feuV] 60 feuV vkSj 90 feuV ds ,Dlikstj ds
ckn mipkfjr uewuksa esa foVkfeu Mh2 dh ek=k Øe'k% 1-46

xquk] 1-69 xquk vkSj 2-29 xquk c<+ xbZ ¼fp= 2-5-10½A

Fig. 2.5.8. Effect of UVC exposure time on whiteness of white button mushroom

fp= 2-5-8- lQsn cVu [kqEc dh lQsnh ij ;wohlh ,Dlikstj le; dk çHkko
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Fig. 2.5.9. Color difference values of UVC treated white button mushroom (Strain: A15)

fp= 2-5-9- UVC mipkfjr lQsn cVu [kqEc dk jax varj eku ¼LVªsu% A15½

Fig. 2.5.10. Effect of UVC exposure on Vitamin D
2 

content in white button mushroom

fp=- 2-5-10- lQsn cVu [kqEc esa foVkfeu Mh
2
 ij ;wohlh ,Dlikstj dk çHkko
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Quanti f icat ion of  b ioact ive  compounds in

Trametes versicolor, Cordyceps militaris and

Hericium erinaceus

The total polysaccharides was found higher in

Trametes (70.28 mg/g DW) followed by Hericium (42.22

mg/g DW) and Cordyceps (39.69 mg/g DW).The highest

total phenolic content were recorded in Cordyceps

(30.85 mg TAE/g DW) followed by Hericium (11.92 mg

TAE/g DW) and Trametes (9.04 mg TAE/g DW). Total

flavonoid content was found higher in Cordyceps

(0.434 mg CE/g DW) as compared to Hericium (0.282

mg CE/g DW) and Trametes (0.250 mg CE/g DW). Based

on DPPH free radical scavenging activity, Cordyceps

showed strong antioxidant activity with IC
50

 of 10.49

μg/mL when compared with Trametes (IC
50

 of

21.10 μg/mL) and Hericium (23.72 μg/mL).

Synthesis  and character izat ion of  s i lver

nanoparticles from Trametes versicolor

An experiment was conducted to synthesize silver

nanoparticles (AgNPs) from medicinal mushroom

Trametes versicolor. The dried powder of Trametes was

used to prepare aqueous extract. When aqueous

extract of different concentrations was mixed with 1mM

AgNO
3,
 the colorless reaction solution turned to dark

brown (Fig. 2.5.11). This change of color is due to the

VªSesVsl oflZdyj] d‚fMZlsIl fefyVsfjl vkSj gsfjf'k;e

,jhusfl;l esa ck;ks,fDVo ;kSfxdksa dh ek=k

dqy i‚yhlsdsjkbM VªSesVsl ¼70-28 feyhxzke@th MhMCY;w½
esa vf/kd ik;k x;k] mlds ckn gsfjf'k;e ¼42-22 feyhxzke@th
MhMCY;w½ vkSj d‚fMZlsIl ¼39-69 feyhxzke@th MhMCY;w½ esaA
lcls vf/kd dqy Qsuksfyd lkexzh d‚fMZlsIl ¼30-85 feyhxzke
Vh,bZ@th MhMCY;w½ esa ntZ dh xbZ] mlds ckn gsfjf'k;e ¼11-
92 feyhxzke Vh,bZ@th MhMCY;w½ vkSj VªSesVsl ¼9-04 feyhxzke
Vh,bZ@th MhMCY;w½ esa ntZ dh xbZA gsfjf'k;e ¼0-282 feyhxzke
lhbZ@th MhMCY;w½ vkSj VªSesVsl ¼0-250 feyhxzke lhbZ@th
MhMCY;w½ dh rqyuk esa d‚fMZlsIl ¼0-434 feyhxzke lhbZ@th
MhMCY;w½ esa dqy ¶ysoksuksbM lkexzh vf/kd ikbZ xbZA Mhihih,p
Ýh jsfMdy Ldsosftax xfrfof/k ds vk/kkj ij] VªSesVsl ¼21-10
μg/mL dk IC

50
½ vkSj gsfjf'k;e ¼23-72 μg/mL½ dh rqyuk esa

d‚fMZlsIl us 10-49 μg/mL ds IC
50
ds lkFk etcwr ,aVhvkWDlhMsaV

xfrfof/k fn[kkbZA

VªSesVsl oflZdyj ls pkanh ds uSuksikfVZdYl dk la'ys"k.k

vkSj y{k.k o.kZu

vkS"k/kh; [kqEc VªSesVsl oflZdyj ls flYoj uSuksd.kksa
¼AgNPs½ dks la'ysf"kr djus ds fy, ,d ç;ksx fd;k x;k
FkkA VªSesVsl ds lw[ks ikmMj dk mi;ksx tyh; vdZ rS;kj
djus ds fy, fd;k x;k FkkA tc fofHkUu lkaærk ds tyh;
vdZ dks 1mM AgNO

3
 ds lkFk feyk;k x;k] rks jaxghu ?kksy

xgjs Hkwjs jax esa cny x;k ¼fp= 2-5-11½A jax dk ;g ifjorZu

Fig. 2.5.11. AgNPs synthesis using Trametes versicolor

fp= 2-5-11- VªSesVsl oflZdyj dk mi;ksx djds AgNPs la'ys"k.k
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formation of silver nanoparticles of varying shape and

size. The formation of AgNPs was further characterized

by UV-Vis spectrophotometry and it was affirmed that

the strong absorbance peak of AgNPs reaction mixture

was obtained at ~ 423 nm. However, no absorbance

peak was observed for control sample indicating the

absence of its role in reduction of AgNO
3 

to AgNPs

(Fig.2.5.12).

vyx&vyx vkdkj vkSj vkdkj ds pkanh ds uSuksd.kksa ds
fuekZ.k ds dkj.k gksrk gSA AgNPs ds xBu dks vkxs UV-Vis

LisDVªksQksVksesVªh }kjk fpf=r fd;k x;k Fkk vkSj ;g iqf"V dh
xbZ Fkh fd AgNPs çfrfØ;k feJ.k dk lcls vf/kd vo'kks"k.k
f'k[kj ~ 423 nm ij çkIr fd;k x;k FkkA gkyk¡fd] fu;a=.k
uewus ds fy, dksbZ vo'kks"k.k f'k[kj ugha ns[kk x;k tks
AgNO

3 
dks AgNPs esa ifjofrZr djus esa bldh Hkwfedk dh

vuqifLFkfr dks n'kkZrk gS ¼fp= 2-5-12½A

Fig. 2.5.12. AgNPs synthesis was confirmed by UV–Vis spectrum (A) Control: No peak formed at 423nm

(B) AgNPs: Peak formed at 423nm

fp=- 2-5-12- AgNPs la'ys"k.k dh iqf"V UV-Vis LisDVªe }kjk dh xbZ ¼A½ fu;a=.k% 423nm ij dksbZ ihd ugha cuh
¼B½ AgNPs% 423nm  ij ihd cuh
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2.6 Other Research Activities

2-5 vU; vuqla/kku xfrfof/k;k¡

Impact assessment of selected technologies

developed by ICAR-DMR

1. ESM (Economic Surplus Model) Estimation

of  impact  of  NBS 5  var iety  of  button

mushroom

1.1. White  button mushroom (NBS 5)

production

Table 2.16 gives the NBS 5 variety production and

its share in total button mushroom production over

last decade (2015-2023). The maximum share (5%) was

in the year 2018 . However, the share is declining

significantly and now is merely 1.7%, showing the

stagnation in technology adoption.

Hkk—vuqi&[kqEc vuqlU/kku funs'kky; }kjk fodflr
p;fur çkS|ksfxfd;ksa dk çHkko ewY;kadu

1- bZ,l,e ¼vkfFkZd vf/k'ks"k e‚My½ cVu [kqEc dh
,uch,l 5 fdLe ds çHkko dk vuqeku

1-1- lQsn cVu [kqEc ¼,uch,l 5½ dk mRiknu

rkfydk 2-16 ,uch,l 5 fdLe dk mRiknu vkSj fiNys
n'kd ¼2015&2023½ esa dqy cVu [kqEc mRiknu esa bldh
fgLlsnkjh crkrh gSA lcls T;knk fgLlsnkjh ¼5%½ lky 2018
esa FkhA gkyk¡fd] fgLlsnkjh esa dkQh fxjkoV vk jgh gS vkSj
vc ;g dsoy 1-7% gS] tks çkS|ksfxdh viukus esa Bgjko dks
n'kkZrk gSA

Table 2.16. Total mushroom production (Button mushroom vis-à-vis NBS 5 variety)

rkfydk 2-16- dqy [kqEc mRiknu ¼,uch,l 5 fdLe dh rqyuk esa cVu [kqEc½

Year NBS 5 Production (tons) Total Button mushroom Production (tons) Adoption rate

2015 240 96750 0.002

2016 1766 104490 0.017

2017 4724 112849 0.042

2018 6188 121877 0.051

2019 4628 131627 0.035

2020 3904 142157 0.027

2021 5092 153530 0.033

2022 4352 165812 0.026

2023 3072 179077 0.017

Total 33966 1208171 0.028

1.2.  Area coverage in the country

Table 2.17 shows that in 2023-24, out of total 600

ha of button mushroom area, NBS 5 variety covered

around 2.8% of the total button area.

1.3. Year wise adoption of NBS 5 variety in

India

Fig. 2.6.1 is the graphical representation of

adoption of NBS 5 variety of button mushroom over

the years. It attained a peak at 2018, but then it started

declining after that with 1% adoption at present.

1-2- ns'k esa {ks= dojst

rkfydk 2-17 ls irk pyrk gS fd 2023&24 esa] dqy 600
gsDVs;j cVu [kqEc {ks= esa ls] ,uch,l 5 fdLe us dqy cVu
{ks= dk yxHkx 2-8% doj fd;kA

1-3- Hkkjr esa ,uch,l 5 fdLe dks o"kZokj viukuk

fp= 2-6-1 fiNys dqN o"kksaZ esa cVu [kqEc dh ,uch,l 5
fdLe dks viukus dk fp=e; çfrfuf/kRo gSA 2018 esa ;g
pje ij igqap x;k] ysfdu mlds ckn orZeku esa 1% ds lkFk
blesa fxjkoV 'kq: gks xbZA
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Table 2.17. Area coverage in the country

rkfydk 2-17- ns'k esa {ks= dojst

S. No. Particulars (2023-24) Estimated area (ha)

1. Average button mushroom area in India 597.70

2. Area under NBS 5 variety of button mushroom in India 16.80

3. NBS 5 area in relation to button mushroom in India (%) 2.81%

Fig. 2.6.1. Year wise adoption of NBS 5 variety in India

fp= 2-6-1- Hkkjr esa ,uch,l 5 fdLe dks o"kZokj ,MkWI’ku

1.4. Economic impact of NBS 5 using Economic

Surplus model

The Net Present Value was calculated at Rs. 25.91

crores (2012-2023) with an Internal Rate of Returns

(IRR) as 30% and a Benefit Cost Ratio of 41.21. The

Producer Surplus was Rs. 17.43 crores and consumer

surplus was Rs. 13.41 crores for NBS 5 strain of white

button mushroom, generating a total economic

surplus of Rs. 30.84 crores in India (Table 2.18).

1.5. Determinants of technology adoption

Table 2.19 presents the factors influencing the

adoption of ZEPT technology among mushroom

growers using coefficients from the Linear Probability

Model (LPM). The table highlights that sex, experience,

mushroom enterprise, and training are significant

determinants of adoption. Female growers were 0.27

times more likely than males to adopt the technology.

1-4- vkfFkZd vf/k'ks"k e‚My dk mi;ksx djds ,uch,l

5 dk vkfFkZd çHkko

25-91 djksM+ ¼2012&2023½ vkarfjd fjVuZ nj ¼vkbZvkjvkj½

30% vkSj ykHk ykxr vuqikr 41-21 ds lkFk 'kq) orZeku

ewY; ij x.kuk dh xbZA lQsn cVu [kqEc dh ,uch,l 5

fdLe ds fy, fuekZrk vf/k'ks"k #- 17-43 djksM+ vkSj miHkksäk

vf/k'ks"k #- 13-41 djksM+ ds lkFk Hkkjr esa 30-84 djksM+ dh

dqy vkfFkZd vf/k'ks"k mRiUu gqvk ¼rkfydk 2-18½A

1-5 çkS|ksfxdh viukus ds fu/kkZjd

rkfydk 2-19 jSf[kd laHkkO;rk e‚My ¼,yih,e½ ls xq.kkad

dk mi;ksx djds [kqEc mRikndksa ds chp ZEPT çkS|ksfxdh

dks viukus dks çHkkfor djus okys dkjdksa dks çLrqr djrh

gSA rkfydk bl ckr ij çdk'k Mkyrh gS fd fyax] vuqHko]

[kqEc m|e vkSj çf'k{k.k izkS|ksfxdh viukus ds egRoiw.kZ

fu/kkZjd gSaA efgyk mRikndksa }kjk bl çkS|ksfxdh dks viukus
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Table 2.18. BCR and ESM analysis of NBS 5 variety

rkfydk 2-18- ,uch,l 5 fdLe dk chlhvkj vkSj bZ,l,e fo'ys"k.k

S.No. Part iculars Cost benefit analysis (Rs. crores)

(2012-2023)

1. Net Present Value 25.91

2. Net Present Benefit 30.84

3. Net Present Cost 0.73

4. Internal Rate of Return (%) 30.10

5. Benefit Cost Ratio 41.21

Distribution of Economic Surplus

6. Producer Surplus 17.43

7. Consumer Surplus 13.41

8. Total Economic Surplus 30.84

Table 2.19. Factors affecting the adoption of ZEPT composting technology (Linear Probability Model)

rkfydk 2-19- ZEPT daiksfLVax rduhd ¼jSf[kd laHkkO;rk e‚My½ dks viukus dks çHkkfor djus okys dkjd

Var iab les Coefficient (s.e.) t P value                   95% CI

HH size -0.039 (0.032) -1.210 0.234 -0.103 0.026

Social group (Base: General)

 OBC 0.012 (0.129) 0.100 0.924 -0.250 0.275

SC/ST 0.046 (0.126) 0.370 0.716 -0.210 0.303

Sex (Base: Male) 0.266* (0.123) 2.160 0.039 0.014 0.518

Education (years) 0.054** (0.018) 3.010 0.005 0.017 0.091

Dependents 0.007 (0.031) 0.230 0.818 -0.055 0.070

Major occupation (Base: Farming)

Mushroom 0.344* (0.138) 2.500 0.018 -0.248 0.382

Others 0.067 (0.154) 0.440 0.666

Training 0.278* (0.117) 2.370 0.024 0.038 0.517

constant 0.031 (0.215) 0.140 0.887 -0.408 0.469

n 40

R-squared 0.73

Adjusted R-squared 0.65

*** p< 0.001, ** p<0.01, * p<0.05 level of significance. Figures in the parentheses are respective standard errors

An increase in education level significantly raised the

likelihood of adoption by 0.05 times. Highly educated

farmers are typically more market-oriented and more

inclined to adopt new technologies, as supported by

prior studies (Fernandez-Cornejo et al., 1994;

Fernandez-Cornejo et al., 2007; Isgin et al., 2008).

Additionally, growers relying on mushroom farming as

dh laHkkouk iq#"kksa dh rqyuk esa 0-27 xquk vf/kd FkhA f'k{kk

Lrj esa o`f) ls viukus dh laHkkouk 0-05 xquk c<+ xbZA mPp

f'kf{kr fdlku vkerkSj ij vf/kd cktkj&mUeq[k gksrs gSa vkSj

ubZ çkS|ksfxfd;ksa dks viukus ds fy, vf/kd bPNqd gksrs gSa]

tSlk fd iwoZ v/;;uksa }kjk lefFkZr gSA blds vfrfjä] vius

çkFkfed vk; lzksr ds :i esa [kqEc dh [ksrh ij fuHkZj jgus
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their primary income source were 0.33 times more likely

to adopt the technology compared to those with

agriculture as their main source. Lastly, farmers who

attended training sessions on mushroom cultivation

were 0.28 times more likely to adopt ZEPT technology.

2. Mushroom consumption behaviour analysis

2.1.  Mushroom consumption pattern

The mushroom consumption pattern was studied

for 210 respondents selected using snowball sampling

technique. Firstly, it was determined that 90% of the

respondents consumed mushroom. Mushroom

consumption frequency is shown in Fig. 2.6.2, majority

(45%) of the respondents consumed mushrooms

occasionally, 24% consumed mushroom once a week,

20% consumed once in a month, while <1% of the

respondents consumed mushroom daily (Fig. 2.6.2).

It was further determined that the average monthly

expenditure of the household on food items was Rs.

14450/ month. However, on mushrooms, majority

(51%) of the households spent in between Rs. 100 to

Rs 500 per month, 34% of the households spent less

than Rs. 100/ month, while only 4% of the households

spent more than Rs. 1000 on mushroom consumption

in a month (Fig. 2.6.3).

okys mRikndksa }kjk çkS|ksfxdh dks viukus dh laHkkouk mu
yksxksa dh rqyuk esa 0-33 xquk vf/kd Fkh] ftudk eq[; lzksr
—f"k gSA var esa] [kqEc dh [ksrh ij çf'k{k.k l= esa Hkkx ysus
okys fdlkuksa esa ZEPT rduhd viukus dh laHkkouk 0-28 xquk
vf/kd FkhA

2- [kqEc miHkksx O;ogkj fo'ys"k.k

2-1- [kqEc miHkksx iSVuZ

Luksc‚y lSaifyax rduhd dk mi;ksx djds p;fur 210
mÙkjnkrkvksa ds fy, [kqEc miHkksx iSVuZ dk v/;;u fd;k
x;k FkkA lcls igys] ;g ik;k fd;k x;k fd 90% mÙkjnkrkvksa
us [kqEc dk lsou fd;kA [kqEc dh [kir dh vko`fÙk fp= 2-
6-2 esa fn[kkbZ xbZ gS] vf/kdka'k mÙkjnkrkvksa ¼45%½ us dHkh&dHkh
[kqEc dk lsou fd;k] 24% us lIrkg esa ,d ckj [kqEc dk
lsou fd;k] 20% us eghus esa ,d ckj [kqEc dk lsou fd;k]
tcfd dsoy <1% mÙkjnkrkvksa us fu;fer [kqEc dk lsou
fd;k ¼fp= 2-6-2½A

vkxs ;g fu/kkZfjr fd;k x;k fd [kk| inkFkksaZ ij ifjokj
dk vkSlr ekfld O;; #- 14450@ekg- gkyk¡fd] [kqEc ij]
vf/kdka'k ¼51%½ ifjokjksa us 100 ls 500 #i;s çfr ekg #i;s
ds chp [kpZ fd;k] 34% ifjokj 100@ekg #i;s ls de [kpZ
djrs gSa] tcfd dsoy 4% ifjokj [kqEc dh [kir ij ,d
eghus esa 1000 #i;s ls vf/kd [kpZ djrs gSa ¼fp= 2-6-3½A

Fig.2.6.2. Household’s mushroom consumption

frequency

fp=- 2-6-2- ?kjsyw [kqEc miHkksx dh vko`fÙk

Fig. 2.6.3. Household’s average monthly spending on

mushroom (INR)

fp=- 2-6-3- [kqEc ij ifjokj dk vkSlr ekfld [kpZ ¼INR½

2.2.  Mushroom consumption preferences

The most preferred place of consumption was at

home (66%), while restaurant was preferred by only

17% of the respondents. In terms of purchase location,

majority of the respondents preferred local vegetable

2-2- [kqEc miHkksx çkFkfedrk,¡

miHkksx dk lcls ilanhnk LFkku ?kj ¼66%½ Fkk] tcfd
jsLrjka dks dsoy 17% mÙkjnkrkvksa us ilan fd;k FkkA [kjhn
LFkku ds lanHkZ esa] vf/kdka'k mÙkjnkrkvksa us [kqEc [kjhnus ds
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market for purchasing mushrooms followed by

supermarket (Fig.2.6.4).

The Fig. 2.6.5 illustrates the consumption

preferences for different forms of mushrooms among

consumers. The majority of respondents, 91.1% (185

individuals), prefer fresh mushrooms, making it the

dominant choice. Dried mushrooms account for 10.3%

(21 individuals), while frozen mushrooms are preferred

by 5.4% (11 individuals). Canned mushrooms are the

least popular, with only 3.9% (8 individuals) opting for

them. This indicates a clear preference for fresh

mushrooms over processed forms, suggesting that

freshness is a key factor influencing mushroom

consumption.

fy, lqijekdsZV ds ckn LFkkuh; lCth cktkj dks çkFkfedrk
nh ¼fp=-2-6-4½A

fp= 2-6-5 miHkksäkvksa ds chp [kqEc ds fofHkUu :iksa dh
[kir dh çkFkfedrkvksa dks n'kkZrk gSA vf/kdka'k mÙkjnkrk]
91-1% ¼185 O;fä½] rktk [kqEc ilan djrs gSa] tks bls çeq[k
ilan cukrk gSA 10-3% ¼21 O;fä½ lw[ks [kqEc ilan djrs gSa]
tcfd Ýkstsu [kqEc 5-4% ¼11 O;fä½ ilan djrs gSaA fMCckcan
[kqEc lcls de yksdfç; gSa] dsoy 3-9% ¼8 O;fä½ gh bUgsa
pqurs gSaA ;g çlaL—r :iksa dh rqyuk esa rktk [kqEc ds fy,
Li"V çkFkfedrk dks bafxr djrk gS] ;g lq>ko nsrk gS fd
rktxh [kqEc dh [kir dks çHkkfor djus okyk ,d çeq[k
dkjd gSA

Fig. 2.6.4. Preferred places of purchasing mushrooms

fp=- 2-6-4- [kqEc [kjhnus ds ilanhnk LFkku

Fig. 2.6.5. Preferred forms in which mushrooms are purchased

fp=- 2-6-5- ilanhnk :i ftuesa [kqEc [kjhns tkrs gSa

The Fig. 2.6.6 shows the types of mushrooms
typically consumed by the respondents. Button
mushroom is the most popular, with 90% reporting
their consumption. Oyster mushroom is the second
most consumed type, preferred by 31.7%. Paddy straw
mushroom follows at 15%, while shiitake mushroom
accounts for 10% (6 individuals). This indicates a strong
preference for button mushroom, with limited

consumption of other types.

fp= 2-6-6 mÙkjnkrkvksa }kjk vkerkSj ij [kk, tkus okys
[kqEc ds çdkjksa dks n'kkZrk gSA cVu [kqEc lcls yksdfç; gSa]
90% yksx bldh [kir crkrs gSaA <haxjh [kqEc nwljk lcls
vf/kd [kk;k tkus okyk çdkj gS] ftls 31-7% yksx ilan
djrs gSaA ijkyh [kqEc 15% gSa] tcfd f'kVkds [kqEc 10% ¼6
O;fä½ gSaA ;g vU; çdkj dh lhfer [kir ds lkFk] cVu
[kqEc ds fy, ,d etcwr çkFkfedrk dks bafxr djrk gSA
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The Fig.2.6.7 depicts the preferred ways

mushrooms are consumed by respondents. The

majority, 81.6%, prefer mushrooms as a vegetable

curry, making it the most popular choice. Stir-fried

mushrooms are the second most favored method,

chosen by 35.8%. Soup is another preferred option,

with 23.4% consuming mushrooms this way. Grilled

mushrooms account for 16.4%, while salads make up

6.5%. Mushrooms are consumed as appetizers by 4%,

fp= 2-6-7- mÙkjnkrkvksa }kjk [kqEc dk lsou djus ds
ilanhnk rjhdksa dks n'kkZrk gSA cgqer] 81-6%] [kqEc dks lCth
djh ds :i esa ilan djrs gSa] tks bls lcls yksdfç; fodYi
cukrk gSA 35-8% yksxksa }kjk ryh gqbZ [kqEc nwljh lcls
ilanhnk fof/k gSA lwi ,d vU; ilanhnk fodYi gS] 23-4%

yksx blh rjg [kqEc dk lsou djrs gSaA fxzYM [kqEc dh
fgLlsnkjh 16-4% gS] tcfd lykn dh fgLlsnkjh 6-5% gSA
4% yksx [kqEc dk mi;ksx ,sisVkbtj ds :i esa djrs gSa] dsoy

Fig. 2.6.6. Type of mushrooms typically consumed by the respondents

fp=- 2-6-6- mÙkjnkrkvksa }kjk vkerkSj ij [kk, tkus okys [kqEc ds çdkj

Fig. 2.6.7. Respondents’ preferred ways to cook mushrooms

fp= 2-6-7- mÙkjnkrkvksa }kjk [kqEc idkus ds ilanhnk rjhds
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with only 1% incorporating them into rice recipes and

0.5% (1 individual each) using them in continental food

items. This highlights the dominance of traditional

preparations like curry and stir-fry in mushroom

consumption.

Fig.2.6.8 represents the various sources of

information influencing mushroom consumption and

awareness of its benefits. The most preferred source,

as indicated by 64.7% of respondents (90 people), is

self-awareness. Education plays a notable role, with

39.6% (55 respondents) attributing their knowledge

to it. Recommendations from friends or family account

for 25.9% (36 respondents), while social or mass media

influences 23% (32 respondents). This highlights that

personal exploration and education are the dominant

drivers of mushroom consumption awareness.

1% mUgsa pkoy ds O;atuksa esa 'kkfey djrs gSa vkSj 0-5%

¼çR;sd 1 O;fä½ mUgsa egk}hih; [kk| inkFkksaZ esa mi;ksx djrs
gSaA ;g [kqEc dh [kir esa djh vkSj LVj&ÝkbZ tSlh ikjaifjd
rS;kfj;ksa ds çHkqRo dks mtkxj djrk gSA

fp= 2-6-8 [kqEc dh [kir vkSj blds ykHkksa ds ckjs esa
tkx:drk dks çHkkfor djus okyh tkudkjh ds fofHkUu lzksrksa
dks n'kkZrk gSA lcls ilanhnk lzksr] tSlk fd 64-7% mÙkjnkrkvksa
¼90 yksxksa½ us ladsr fn;k gS] Lo&tkx:drk gSA f'k{kk ,d
mYys[kuh; Hkwfedk fuHkkrh gS] 39-6% ¼55 mÙkjnkrk½ vius
Kku dk Js; bls nsrs gSaA fe=ksa ;k ifjokj dh flQkfj'ksa 25-
9% ¼36 mÙkjnkrkvksa½ dks çHkkfor djrh gSa] tcfd lkekftd
;k tulapkj ek/;e 23% ¼32 mÙkjnkrkvksa½ dks çHkkfor djrs
gSaA ;g bl ckr ij çdk'k Mkyrk gS fd O;fäxr vUos"k.k
vkSj f'k{kk [kqEc miHkksx tkx:drk ds çeq[k pkyd gSaA

Fig. 2.6.8. Information source for mushroom consumption

fp=- 2-6-8- [kqEc dh [kir vkSj mlds fy, lwpuk lzksr
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1.  Training programmes

In the year 2024, the Directorate organized total

66 training programmes among which 42 were on-

campus, and 24 were off campus training programmes

for farmers, farm women, unemployed youth and

entrepreneurs under various schemes for various

mushrooms (Table 3.1). Among these, 5 training

programmes were conducted for farmers under Tribal

Sub Plan (TSP), one training was organized under

North-Eastern Hilly (NEH) region component, and 26

on and off campus training progammes were conducted

under Scheduled Caste- Sub Plan (SC-SP) component.

It also includes one training for scientific/ technical staff

of Krishi Vigyan Kendra (KVKs) and two hands-on three

months training programmes. During the reporting

year, a total of 3383 participants benefitted from

various training programmes conducted by the

Directorate.

1-  çf'k{k.k dk;ZØe

o"kZ 2024 esa] funs'kky; us fofHkUu e'k:eksa ds fy,
fofHkUu ;kstukvksa ds rgr fdlkuksa] —"kd efgykvksa] csjkstxkj
;qokvksa vkSj m|fe;ksa ds fy, dqy 66 çf'k{k.k dk;ZØe
vk;ksftr fd,] ftuesa ls 42 v‚u&dSail Fks] vkSj 24 v‚Q&dSail
çf'k{k.k dk;ZØe Fks ¼rkfydk 3-1½A buesa ls] tutkrh;
mi;kstuk ¼Vh,lih½ ds rgr fdlkuksa ds fy, 5 çf'k{k.k
dk;ZØe vk;ksftr fd, x,] ,d çf'k{k.k mÙkj&iwohZ igkM+h
¼,ubZ,p½ {ks= ?kVd ds rgr vk;ksftr fd;k x;k] vkSj 26
dk;ZØe vuqlwfpr tkfr&mi;kstuk ¼,llh&,lih½ ?kVd ds
rgr ifjlj esa vkSj ckgj çf'k{k.k vk;ksftr fd, x,A blesa
—f"k foKku dsaæ ¼dsohds½ ds oSKkfud@rduhdh deZpkfj;ksa
ds fy, ,d çf'k{k.k vkSj nks izsfDVdy rhu eghus ds çf'k{k.k
dk;ZØe Hkh 'kkfey gSaA fjiksfVaZx o"kZ ds nkSjku] funs'kky;
}kjk vk;ksftr fofHkUu çf'k{k.k dk;ZØeksa ls dqy 3383
çfrHkkfx;ksa dks ykHk gqvkA

3. TRANSFER OF TECHNOLOGY

3- izkS|ksfxdh  gLrkarj.k

Table 3.1. Training programmes organized by ICAR-DMR, Solan (2024)

rkfydk 3-1- vkbZlh,vkj&Mh,evkj] lksyu }kjk vk;ksftr çf'k{k.k dk;ZØe ¼2024½

S. Tra in ing Venue Date No. of Course Coordinator &

No. tra inees Co-Coordinator(s)

1. Trainings on Mushroom Cultivation Technology ICAR- DMR, Solan 15-20 January 36 Dr. B.L. Attri

for Entrepreneurs Dr. Anuradha Srivastava

2. Three months hands-on training programme ICAR- DMR, Solan 26 Dec 2023- 08 Dr. Satish Kumar

22 March 2024 Dr. Shweta Bijla

Mrs. Shailja Verma

3. Training on spawn production technology ICAR- DMR, Solan 09-11 January 03 Dr. Manoj Nath

Sh. Jeet Ram

4. Training on Cordyceps militaris cultivation ICAR- DMR, Solan 22-24 January 04 Dr. Satish Kumar

technology Smt. Shweta Sharma

5. Training programme on mushroom cultivation Jogindernagar, 28 January 60 Dr. Shwet Kamal

under SC-SP Mandi, H.P.

6. Training on spawn production technology ICAR- DMR, Solan 06-08 February 04 Dr. Manoj Nath

Sh. Jeet Ram

7. Trainings on Mushroom Cultivation Technology ICAR- DMR, Solan 12-16 February 29 Dr. Manoj Nath

for Small and Marginal Farmers/ Growers Dr. Reetu

8. Training programme on mushroom cultivation Baijnath, Kangra, 19 February 150 Dr. Reetu

under SC-SP H.P. Sh. Guler Rana
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S. Tra in ing Venue Date No. of Course Coordinator &

No. tra inees Co-Coordinator(s)

9. Training programme on mushroom cultivation ICAR- DMR, Solan 19-23 February 30 Dr. Satish Kumar

under TSP Dr. Shweta Bijla

10. Training programme on mushroom cultivation Chauntra, Mandi, 20 February 150 Dr. Reetu

under SC-SP H.P. Sh. Guler Rana

11. Training programme on mushroom cultivation ICAR- DMR, Solan 26-28 February 11 Dr. Satish Kumar

under NEH Dr. Shweta Bijla

12. Training programme on mushroom cultivation ICAR- DMR, Solan 26-28 February 09 Dr. Satish Kumar

under TSP Dr. Shweta Bijla

13. Training programme on mushroom cultivation Ludhiana, Punjab 04-05 March 100 Dr. Jagdish Goyanka

under SC-SP Dr. Sushil Kumar

14. Training programme on mushroom cultivation Chauntra, Mandi, 10 March 220 Dr. B.L. Attri

under SC-SP H.P. Dr. Anarase Dattatray

Sh. Guler Rana

Sh. Dharam Dass

15. Training programme on mushroom cultivation Chota Bangal, 11 March 100 Dr. B.L. Attri

under SC-SP Mandi, H.P. Dr. Anarase Dattatray

Sh. Guler Rana

Sh. Dharam Dass

16. Training programme on mushroom cultivation Jogindernagar, 11 March 80 Dr. B.L. Attri

under SC-SP Mandi, H.P. Dr. Anarase Dattatray

Sh. Guler Rana

Sh. Dharam Dass

17. Training programme on mushroom cultivation Nalagarh, Solan, 11 March 100 Dr. Manoj Nath

under SC-SP H.P. Sh. Jeet Ram

18. Training programme on mushroom cultivation Bhager, Bilaspur, 12 March 70 Dr. Anil Rao

under SC-SP H.P. Sh. Jeet Ram

19. Training on Cordyceps militaris cultivation ICAR- DMR, Solan 11-13 March 08 Dr. Satish Kumar

technology Smt. Shweta Sharma

20. Training on spawn production technology ICAR- DMR, Solan 12-14 March 14 Dr. Manoj Nath

Sh. Jeet Ram

21. Training programme on mushroom cultivation Malyawar, Bilaspur, 16 March 100 Mrs. Shailja Verma

under SC-SP H.P. Sh. Guler Rana

22. Training on Mushroom Cultivation Technology ICAR- DMR, Solan 18-22 March 54 Dr. Anuradha Srivastava

for Small and Marginal Farmers/ Growers Dr. Anarase Dattatray

23. Training programme on mushroom cultivation Kangra, H.P. 20-21 March 150 Sh. Susheel Kumar

under SC-SP Sh. Vinay

24. Training programme on mushroom cultivation Nichali Bhager, 21 March 70 Sh. Guler Rana

under SC-SP Bilaspur, H.P. Sh. Jeet Ram

25. Three months hands-on training programme ICAR- DMR, Solan 04 Apr- 11 Dr. Satish Kumar

05 Jul 2024 Dr. Shweta Bijla

Mrs. Shailja Verma
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S. Tra in ing Venue Date No. of Course Coordinator &

No. tra inees Co-Coordinator(s)

26. Training on Mushroom Cultivation Technology ICAR- DMR, Solan 15-23 April 25 Dr. Anil Rao

for Entrepreneurs Dr. Manoj Nath

27. Training on Shiitake cultivation technology ICAR- DMR, Solan 16-18 April 02 Dr. Satish Kumar

Smt. Shweta Sharma

28. Training on spawn production technology ICAR- DMR, Solan 02-04 April 07 Dr. Manoj Nath

Sh. Jeet Ram

29. Training on spawn production technology ICAR- DMR, Solan 07-09 May 10 Dr. Manoj Nath

Sh. Jeet Ram

30. Training on Mushroom Cultivation Technology ICAR- DMR, Solan 13-18 May 36 Dr. Satish Kumar

for Small and Marginal Farmers/ Growers Dr. Shweta Bijla

31. Training programme on mushroom cultivation ICAR- DMR, Solan 07-10 June 09 Dr. Satish Kumar

under TSP Dr. Shweta Bijla

32. Training on spawn production technology ICAR- DMR, Solan 11-13 June 09 Dr. Manoj Nath

Sh. Jeet Ram

33. Training programme on mushroom cultivation ICAR- DMR, Solan 14 June 25 Dr. Shweta Bijla

under TSP

34. Training programme on mushroom cultivation Khatnol, Shimla, 14 June 100 Sh. Susheel Kumar

under SC-SP H.P. Sh. Jeet Ram

35. Training on Mushroom Cultivation Technology ICAR- DMR, Solan 26 Jun-04 Jul 52 Dr. B.L. Attri

for Entrepreneurs Dr. Reetu

36. Training programme on mushroom cultivation Baag, Mandi, H.P. 27 June 100 Dr. Jagdish Goyanka

under SC-SP Mrs. Reeta

37. Training on Cordyceps militaris cultivation ICAR- DMR, Solan 08-10 July 10 Dr. Satish Kumar

technology Smt. Shweta Sharma

38. Training on spawn production technology ICAR- DMR, Solan 09-11 July 11 Dr. Manoj Nath

Sh. Jeet Ram

39. Training on Mushroom Cultivation Technology ICAR- DMR, Solan 22-27 July 46 Dr. Anuradha Srivastava

for Small and Marginal Farmers/ Growers Dr. Manoj Nath

40. Training on Mushroom Cultivation Technology ICAR- DMR, Solan 05-13 August 63 Dr. Shwet Kamal

for Entrepreneurs Dr. Jagdish Goyanka

41. Training programme on mushroom cultivation Gobindpur, Patiala, 06 August 100 Dr. Anarase Dattatray

under SC-SP Punjab Sh. Susheel Kumar

42. Training on spawn production technology ICAR- DMR, Solan 27-29 August 08 Dr. Manoj Nath

Sh. Jeet Ram

43. Training programme on mushroom cultivation Mandi, H.P. 28 August 100 Dr. B.L. Attri

under SC-SP Mrs. Reeta

44. Training programme on mushroom cultivation Nabha, Patiala, 05 September 100 Dr. Anarase Dattatray

under SC-SP Punjab Sh. Susheel Kumar

45. Training on spawn production technology ICAR- DMR, Solan 17-19 12 Dr. Manoj Nath

September Sh. Jeet Ram

46. Training on Cordyceps militaris cultivation ICAR- DMR, Solan 18-20 09 Dr. Satish Kumar

technology September Smt. Shweta Sharma
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S. Tra in ing Venue Date No. of Course Coordinator &

No. tra inees Co-Coordinator(s)

47. Training on Mushroom Cultivation Technology ICAR- DMR, Solan 18-20 42 Dr. Anil Rao

for Small and Marginal Farmers/ Growers September Dr. Anarase Dattatray

48. Training on spawn production technology ICAR- DMR, Solan 07-09 07 Dr. Manoj Nath

October Sh. Jeet Ram

49. Training on Mushroom Cultivation Technology ICAR- DMR, Solan 14-22 43 Dr. B.L. Attri

for Entrepreneurs October Dr. Reetu

50. Training programme on mushroom cultivation ICAR- DMR, Solan 24-25 20 Dr. Shweta Bijla

under TSP October

51. Training programme on mushroom cultivation ICAR- DMR, Solan 24-25 18 Dr. Anuradha Srivastava

under SC-SP October

52. Training on mushroom millet products ICAR- DMR, Solan 25 October 02 Dr. Anuradha Srivastava

53. Training programme on mushroom cultivation Murthal, Haryana 11-12 50 Dr. Shwet Kamal

under SC-SP November Dr. Jagdish Goyanka

Sh. Guler Rana

54. Training programme on mushroom cultivation Shilaru, Shimla, 14 100 Dr. Manoj Nath

under SC-SP H.P November Sh. Jeet Ram

55. Training on mushroom cultivation technology ICAR- DMR, Solan 18-20 08 Dr. Satish Kumar

for KVK’s (Scientist/ SMS/ Technical) November Dr. Shweta Bijla

56. Training on spawn production technology ICAR- DMR, Solan 25-27 08 Dr. Manoj Nath

November Sh. Jeet Ram

57. Training on Mushroom Cultivation Technology ICAR- DMR, Solan 02-06 45 Dr. Anil Rao

for Small and Marginal Farmers/ Growers December Dr. Anarase Dattatray

58. Training programme on mushroom cultivation Ludhiana, Punjab 03 December 100 Dr. Anarase Dattatray

under SC-SP Dr. Sushil Kumar

59. Training on spawn production technology ICAR- DMR, Solan 10-12 11 Dr. Manoj Nath

December Sh. Jeet Ram

60. Training programme on mushroom cultivation Mundu, Shimla, 11 100 Dr. Anuradha Srivastava

under SC-SP H.P. December Dr. Shweta Bijla

61. Training programme on mushroom cultivation Kotlu Brahmana, 12 100 Dr. Manoj Nath

under SC-SP Shimla, H.P. December Sh. Jeet Ram

62. Training on Cordyceps militaris cultivation ICAR- DMR, Solan 16-18 13 Dr. Satish Kumar

technology December Smt. Shweta Sharma

63. Training programme on mushroom cultivation Patiala, Punjab 18 100 Dr. B. L. Attri

under SC-SP December Dr. Jagdish Goyanka

64. Training on Cordyceps militaris cultivation ICAR- DMR, Solan 19-21 11 Dr. Satish Kumar

technology December Smt. Shweta Sharma

65. Training programme on mushroom cultivation ICAR- DMR, Solan 23 100 Dr. Reetu

under SC-SP December Sh. Guler Rana

66. Training programme on mushroom cultivation Gohana, Haryana, 30 100 Dr. Shwet Kamal

under SC-SP December Dr. Jagdish Goyanka
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2-  Vh,lih vkSj ,ubZ,p ds rgr çf'k{k.k dk;ZØe

tutkrh; mi;kstuk ¼Vh,lih½ ds rgr] funs'kky; us
ikap v‚u&dSail çf'k{k.k dk;ZØe vk;ksftr fd,] ftlesa
fgekpy çns'k ds dkQuw] fdUukSj vkSj ykgkSy lfgr fofHkUu
{ks=ksa ds 98 vkfnoklh fdlkuksa us Hkkx fy;kA çf'k{k.k esa
O;k[;ku vkSj O;kogkfjd çn'kZuksa ds ek/;e ls [kqEc dh [ksrh
ds fofHkUu igyqvksa dks 'kkfey fd;k x;kA çfrHkkfx;ksa dks
Lora= :i ls [ksrh 'kq: djus esa enn djus ds fy, vko';d
tkudkjh vkSj [kqEc [ksrh lkfgR; iznku fd;k x;kA blds
vfrfjä] ,ubZ,p ¼mÙkj iwohZ vkSj igkM+h {ks=½ ?kVd ds rgr
,d v‚u&dSail çf'k{k.k vk;ksftr fd;k x;k] ftlesa v#.kkpy
çns'k ds fofHkUu {ks=ksa ls 11 çfrHkkxh 'kkfey gq,A bu
çf'k{kqvksa dks [kqEc dh [ksrh ij vko';d tkudkjh vkSj
lkfgR; Hkh çnku fd;k x;kA

3-  ,llh&,lih ds rgr çf'k{k.k dk;ZØe

2024 esa] fdlkuksa] —"kd efgykvksa vkSj vuqlwfpr tkfr
leqnk; ds ;qokvksa ds fy, vuqlwfpr tkfr&mi ;kstuk
¼,llh&,lih 2024&25½ ds rgr 26 çf'k{k.k dk;ZØe
vk;ksftr fd, x, ¼fp= 3-1½A blesa cStukFk] dkaxM+k] xksgkuk
¼gfj;k.kk½] yqf/k;kuk ¼iatkc½] eqjFky] ifV;kyk] f'keyk vkSj
lqanjuxj esa vk;ksftr ,d v‚u&dSail vkSj 25 v‚Q&dSail
l= 'kkfey Fks] ftlesa dqy 2]618 çf'k{kqvksa dh Hkkxhnkjh FkhA
vko';d [kqEc [ksrh buiqV] tSls Lçs iai vkSj [kqEc Li‚u]
lkfgR; ds lkFk forfjr fd, x,A çR;sd çf'k{k.k ,d
baVjSfDVo QhMcSd l= ds lkFk laiUu gqvk] ftlls çfrHkkfx;ksa
dks pqukSfr;ksa ij ppkZ djus dk ekSdk feyk] ftUgsa lQy [kqEc
mRiknu dh lqfo/kk ds fy, oSKkfudksa }kjk lacksf/kr fd;k
x;kA

2.  Training programmes under TSP and NEH

Under the Tribal Sub Plan (TSP), the Directorate

conducted five on-campus training programs,

attended by 98 tribal farmers from various regions,

including Kafnu, Kinnaur, and Lahaul in Himachal

Pradesh. The training covered different aspects of

mushroom cultivation through lectures and practical

demonstrations. Participants received essential inputs

and mushroom cultivation literature to help them start

cultivation independently. Additionally, one on-campus

training under the NEH (North Eastern and Hilly region)

component was organized, with 11 participants from

different areas of Arunachal Pradesh. These trainees

were also provided with necessary inputs and literature

on mushroom cultivation.

3.  Training programmes under SC-SP

In 2024, 26 training programs were conducted

under the Scheduled Caste-Sub Plan (SC-SP-2024-25)

for farmers, farm women, and youth from the

Scheduled Caste community (Fig. 3.1). This included

one on-campus and 25 off-campus sessions held in

Baijnath, Kangra, Gohana (Haryana), Ludhiana (Punjab),

Murthal, Patiala, Shimla, and Sundernagar, with a total

participation of 2,618 trainees. Essential mushroom

cultivation inputs, such as spray pumps and mushroom

spawn, along with literature, were distributed. Each

training concluded with an interactive feedback

session, allowing participants to discuss challenges,

which were addressed by scientists to facilitate

successful mushroom production.
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4-  O;fäxr çf'k{k.k dk;ZØe

çfrHkkfx;ksa dh fo'ks"k vko';drkvksa dks iwjk djus ds
fy,] funs'kky; [kqEc [ksrh çkS|ksfxfd;ksa ij fo'ks"k çf'k{k.k
dk;ZØe vk;ksftr djrk gSA 2024 esa] f'kVkds [kqEc dh [ksrh
ij ,d çf'k{k.k l= vk;ksftr fd;k x;k Fkk] ftlesa fnYyh
ds nks çfrHkkfx;ksa us Hkkx fy;k FkkA blds vfrfjä] d‚fMZlsIl

fefyVsfjl dh [ksrh ij Ng çf'k{k.k dk;ZØe vk;ksftr fd,
x,] ftlesa vka/kz çns'k] fcgkj] NÙkhlx<+] fnYyh] xqtjkr]
gfj;k.kk] fgekpy çns'k] dukZVd] e/; çns'k] egkjk"Vª] iatkc]
jktLFkku] mÙkjk[kaM] mÙkj çns'k vkSj if'pe caxky lfgr
fofHkUu jkT;ksa ds 55 çfrHkkfx;ksa us Hkkx fy;kA ;g rhu
fnolh; çf'k{k.k çfrHkkfx;ksa dks d‚fMZlsIl fefyVsfjl [ksrh
ij O;kogkfjd vuqHko] çklafxd lkfgR; vkSj O;kogkfjd
çn'kZu çnku djrk gSA d‚fMZlsIl dh c<+rh ekax dks ns[krs
gq,] bu çf'k{k.k l=ksa dks vkSj vf/kd yksdfç;rk feyus dh
mEehn gSA

[kqEc dh [ksrh esa xq.koÙkkiw.kZ Li‚u ds egRo dks igpkurs
gq,] funs'kky; Li‚u mRiknu çf'k{k.k Hkh vk;ksftr djrk gSA
çfrHkkfx;ksa dks l= dh 'kq#vkr esa ohfM;ks çLrqfr;ksa ds
lkFk&lkFk xq.koÙkkiw.kZ Li‚u mRiknu dh çfØ;k ij O;kogkfjd
vuqHko vkSj O;kogkfjd çn'kZu çkIr gksrs gSaA dqy feykdj]
Li‚u mRiknu rduhd ij 12 çf'k{k.k dk;ZØe vk;ksftr
fd, x,] ftuesa 104 çf'k{kqvksa us Hkkx fy;kA

4.  Individual training programmes

In order to meet the specific needs of the

participants, the Directorate organizes specialized

training programs on mushroom cultivation

technologies. In 2024, a training session on Shiitake

mushroom cultivation was conducted, attended by two

participants from Delhi. Additionally, six training

programs on the cultivation of Cordyceps militaris were

held, with 55 participants from various states, including

Andhra Pradesh, Bihar, Chhattisgarh, Delhi, Gujarat,

Haryana, Himachal Pradesh, Karnataka, Madhya

Pradesh, Maharashtra, Punjab, Rajasthan,

Uttarakhand, Uttar Pradesh, and West Bengal. This

three-day training provides participants with hands-

on experience, relevant literature, and practical

demonstrations on Cordyceps militaris cultivation.

Given the rising demand for Cordyceps, these training

sessions are expected to gain further popularity.

Recognizing the importance of quality spawn in

mushroom cultivation, the Directorate also conducts

spawn production training. Participants receive hands-

on training and practical demonstrations on the

process of quality spawn production, along with video

presentations at the beginning of the session. In total,

12 training programs on spawn production technology

were conducted, attended by 104 trainees.

Fig. 3.1. Different training programme and demonstration on cultivation of oyster mushroom under SC-SP

component

fp= 3-1- ,llh&,lih ?kVd ds varxZr v‚;LVj [kqEc dh [ksrh ij fofHkUu çf'k{k.k dk;ZØe ,oa çn'kZu
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5.  Three months hands-on training programme

The Directorate conducts a three-month hands-

on training program, enabling participants to gain

comprehensive experience in all aspects of mushroom

cultivation. Practical training is essential as mushroom

cultivation is highly technical, particularly in button

mushroom compost production, spawn preparation,

and crop management practices. Such programs equip

potential growers with the necessary skills, fostering a

skilled workforce and contributing to the rapid growth

of India’s mushroom industry. Participants receive

firsthand knowledge and practical exposure to

cultivating Button and specialty mushrooms. The

training covers spawn production, compost and casing

soil preparation, farm design, crop management,

harvesting, and post-harvest handling of various

mushrooms. In 2024, two hands-on training programs

were conducted at DMR campus from December 2023

to March 2024 and April 2024 to July 2024. A total of

19 trainees from various states and UTs, including Bihar,

Chandigarh, Delhi, Haryana, Karnataka, Madhya

Pradesh, Maharashtra, Punjab, Rajasthan,

Uttarakhand, and Uttar Pradesh, participated. They

were fully trained and encouraged to establish their

own units for spawn production, crop production,

compost production, and processing unit.

6.   National Mushroom Mela-2024

The Directorate organized the 27 th National

Mushroom Mela 2024 on 10th September. The Hon’ble

Governor of Himachal Pradesh Sh. Shiv Pratap Shukla

was the Chief Guest of the National Mushroom Mela

(Fig. 3.2). The event was chaired by Sh. Shiv Pratap

Shukla and Dr Rajeshwar Chandel, Hon’able Vice-

Chancellor, UHF Nauni) and Dr. S.K. Singh, DDG

(Hort.Sci.), ICAR, New Delhi were the guest of honour.

Apart from Dr. V.P. Sharma Director, ICAR-DMR, Solan,

Scientists and other staff members, more than 1050

participants including mushroom growers, students,

input suppliers, and processors from various states,

took part in the event.

As part of the Mela, the Directorate organized an

exhibition showcasing different mushroom varieties,

new technologies, and value-added products. The

Hon’ble Chief Guest, media personnel, and participants

visited the exhibition, which also featured stalls from

5-  rhu eghus dk O;kogkfjd çf'k{k.k dk;ZØe

funs'kky; rhu eghus dk O;kogkfjd çf'k{k.k dk;ZØe
vk;ksftr djrk gS] ftlls çfrHkkfx;ksa dks [kqEc dh [ksrh ds
lHkh igyqvksa esa O;kid vuqHko çkIr djus esa enn feyrh gSA
O;kogkfjd çf'k{k.k vko';d gS D;ksafd [kqEc dh [ksrh
vR;f/kd rduhdh gS] fo'ks"k :i ls cVu [kqEc [kkn mRiknu]
Li‚u rS;kjh vkSj Qly çca/ku çFkkvksa esaA ,sls dk;ZØe
laHkkfor mRikndksa dks vko';d dkS'ky çnku djrs gSa] dq'ky
dk;Zcy dks c<+kok nsrs gSa vkSj Hkkjr ds [kqEc m|ksx ds rsth
ls fodkl esa ;ksxnku djrs gSaA çfrHkkfx;ksa dks cVu vkSj
fo'ks"k [kqEc dh [ksrh dk çR;{k Kku vkSj O;kogkfjd vuqHko
çkIr gksrk gSA çf'k{k.k esa Li‚u mRiknu] [kkn vkSj vkoj.k
feêh dh rS;kjh] QkeZ fMtkbu] Qly çca/ku] dVkbZ vkSj
fofHkUu [kqEc dh dVkbZ ds ckn dh ns[kHkky 'kkfey gSA 2024
esa] fnlacj 2023 ls ekpZ 2024 vkSj vçSy 2024 ls tqykbZ
2024 rd funs'kky; ifjlj esa nks O;kogkfjd çf'k{k.k dk;ZØe
vk;ksftr fd, x,A fcgkj] paMhx<+] fnYyh] gfj;k.kk] dukZVd]
e/; çns'k] egkjk"Vª] iatkc] jktLFkku] mÙkjk[kaM vkSj mÙkj
çns'k lfgr fofHkUu jkT;ksa vkSj dsaæ 'kkflr çns'kksa ds dqy 19
çf'k{kqvksa us Hkkx fy;kA mUgsa Li‚u mRiknu] Qly mRiknu]
[kkn mRiknu vkSj çlaLdj.k ds fy, viuh bdkb;ka LFkkfir
djus ds fy, iwjh rjg ls çf'kf{kr vkSj çksRlkfgr fd;k x;kA

6-  jk"Vªh; [kqEc esyk&2024

funs'kky; us 10 flracj dks 27osa jk"Vªh; [kqEc esyk 2024
dk vk;kstu fd;kA fgekpy çns'k ds ekuuh; jkT;iky Jh
f'ko çrki 'kqDyk jk"Vªh; [kqEc esys ds eq[; vfrfFk Fks ¼fp=
3-2½A dk;ZØe dh v/;{krk Jh f'ko çrki 'kqDyk tcfd M‚-
jkts'oj pansy] ekuuh; dqyifr] ;w,p,Q ukS.kh½ vkSj M‚- ,l-
ds- flag] MhMhth ¼ckxokuh foKku½] vkbZlh,vkj] ubZ fnYyh
lEekfur vfrfFk FksA blds vykok M‚- oh-ih- 'kekZ funs'kd]
Hkk—vuqi&[kqEc vuqlU/kku funs'kky;] lksyu] oSKkfudksa vkSj
vU; LVkQ lnL;ksa] fofHkUu jkT;ksa ds [kqEc mRikndksa] Nk=ksa]
buiqV vkiwfrZdrkZvksa vkSj çkslslj lfgr 1050 ls vf/kd
çfrHkkfx;ksa us bl dk;ZØe esa Hkkx fy;kA

esys esa] funs'kky; us fofHkUu [kqEc fdLeksa] ubZ çkS|ksfxfd;ksa
vkSj ewY; of/kZr mRiknksa dks çnf'kZr djus okyh ,d çn'kZuh
dk vk;kstu fd;kA ekuuh; eq[; vfrfFk] ehfM;k dfeZ;ksa
vkSj çfrHkkfx;ksa us çn'kZuh dk nkSjk fd;k] ftlesa [kqEc buiqV
vkiwfrZdrkZvksa] mRikndksa vkSj iSdsftax vkSj e'khujh foØsrkvksa
ds LV‚y Hkh 'kkfey FksA mUur [kqEc [ksrh çFkkvksa ds ckjs esa
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tkx:drk c<+kus ds fy,] çfrHkkfx;ksa dks funs'kky; dh
mRiknu bdkb;ksa dk funsZf'kr QkeZ nkSjk djk;k x;kA blds
vfrfjä] Li‚u mRiknu] fofHkUu lClVªsV~l ij cVu [kqEc dh
[ksrh] dVkbZ ds ckn çca/ku vkSj chekjh dh jksdFkke ij
lkfgR; forfjr fd;k x;kA dk;ZØe ds nkSjku] x.kekU;
O;fä;ksa us Mh,evkj] lksyu dh miyfC/k;ksa vkSj [kqEc dh
[ksrh ds çeq[k igyqvksa ij çfrHkkfx;ksa dks lacksf/kr fd;k]
ftlesa xq.koÙkkiw.kZ Li‚u] ewY; lao/kZu] —f"k vo'ks"kksa dk
mi;ksx] uohu [kqEc&vk/kkfjr mRikn vkSj [kpZ fd, x,
[kqEc lClVªsV çca/ku dk egRo 'kkfey FkkA nksigj ds l= esa]
,d fdlku xks"Bh vk;ksftr dh xbZ] tgka funs'kky; ds
fo'ks"kKksa vkSj oSKkfudksa us [kqEc mRikndksa ds lkeus vkus okys
ç'uksa vkSj pqukSfr;ksa dk lek/kku fd;kA

funs'kky; us fofHkUu jkT;ksa ds ikap çxfr'khy [kqEc
mRikndksa dks mudh uohu [ksrh çFkkvksa vkSj [kqEc dh [ksrh
dks c<+kok nsus esa ;ksxnku ds fy, lEekfur fd;kA bu
O;fä;ksa dks xzkeh.k ;qokvksa vkSj efgykvksa dks [kqEc dh [ksrh
dks LFkk;h vkthfodk ds :i esa viukus ds fy, çksRlkfgr
djus ds fy, lEekfur fd;k x;k] ftlls muds leqnk;ksa ds
vkfFkZd l'kfädj.k dks c<+kok feyk ¼fp= 3-3½A

mushroom input suppliers, producers, packaging and

machinery vendors. To raise awareness about

advanced mushroom cultivation practices, participants

were given an exposure farm visit to the Directorate’s

growing units. Additionally, literature on spawn

production, button mushroom cultivation on various

substrates, post-harvest management, and disease

prevention was distributed. During the event,

dignitaries addressed participants on the achievements

of DMR, Solan, and key aspects of mushroom

cultivation, including the significance of quality spawn,

value addition, agricultural residue utilization,

innovative mushroom-based products, and spent

mushroom substrate management. In the afternoon

session, a Kisan Goshthi was conducted, where experts

and scientists from the Directorate addressed queries

and challenges faced by mushroom growers.

The Directorate also honored five progressive

mushroom growers from different states for their

innovative cultivation practices and contribution in

promoting mushroom farming. These individuals were

recognized for encouraging rural youth and women to

adopt mushroom cultivation as a sustainable

livelihood, thereby fostering economic empowerment

of their communities (Fig. 3.3).

Fig. 3.2. Hon’able Governor of Himachal Pradesh Sh.

Shiv Pratap Shukla visiting ICAR DMR stall during 27 th

National Mushroom Mela 2024

fp= 3-2- fgekpy çns'k ds ekuuh; jkT;iky Jh f'ko
çrki 'kqDyk 27osa jk"Vªh; [kqEc esyk 2024 ds nkSjku
vkbZlh ,vkj&Mh,evkj LV‚y dk nkSjk djrs gq,

Fig. 3.3. Hon’able Governor of Himachal Pradesh Sh.

Shiv Pratap Shukla with the award winners during 27 th

National Mushroom Mela at ICAR-DMR, Solan

fp= 3-3- fgekpy çns'k ds ekuuh; jkT;iky Jh f'ko
çrki 'kqDyk vkbZlh,vkj&Mh,evkj] lksyu esa 27osa jk"Vªh;
[kqEc esys ds nkSjku iqjLdkj fotsrkvksa ds lkFk
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Achievements of growers awarded with “Progressive Mushroom Grower” award

Sh. Anuj Kumar Saikia from Guwahati (Assam) began cultivating oyster mushrooms in 2013, producing

50 kg per day, and expanded to milky mushroom in 2018 with a daily production of 10 kg. He operates

under the registered company “Arihan Enterprise,” focusing on mushroom production and value-added

products such as mushroom pickles, chutney cookies, biscuits, and powder. Over the years, he has

trained more than 5,000 people across the Northeastern region in mushroom cultivation, spawn

production, value addition, and marketing. Through the “Sewabikash Foundation,” he provides training,

technical support, demonstrations, spawn, and marketing assistance to mushroom growers. Additionally,

he collaborates with the Assam Government on the “Assam Project on Forest and Biodiversity Conservation,” where he

empowers individuals to achieve self-sustainability through mushroom cultivation. His pioneering efforts in the mushroom

industry have earned him numerous awards and recognition from various government and non-government organizations.

Jh vuqt dqekj lSfd;k xqokgkVh ¼vle½ ls us 2013 esa <haxjh [kqEc dh [ksrh 'kq: dh] ftlls çfr fnu 50 fdyksxzke mRiknu gksrk

Fkk] vkSj 2018 esa 10 fdyksxzke ds nSfud mRiknu ds lkFk nwf/k;k [kqEc rd bldk foLrkj gqvkA og iath—r daiuh ^^vfjgku ,aVjçkbt^^

ds rgr dke djrs gSa] tks [kqEc mRiknu vkSj [kqEc vpkj] pVuh dqdht] fcLdqV vkSj ikmMj tSls ewY; of/kZr mRiknksa ij /;ku dsafær

djrk gSA bu o"kksaZ esa] mUgksaus iwoksZÙkj {ks= esa 5]000 ls vf/kd yksxksa dks [kqEc dh [ksrh] Li‚u mRiknu] ewY; lao/kZu vkSj foi.ku esa çf'kf{kr

fd;k gSA ^^lsokfcdS'k QkmaMs'ku^^ ds ek/;e ls] og [kqEc mRikndksa dks çf'k{k.k] rduhdh lgk;rk] çn'kZu] Li‚u vkSj foi.ku lgk;rk

çnku djrs gSaA blds vfrfjä] og vle ljdkj ds lkFk ^^ou vkSj tSo fofo/krk laj{k.k ij vle ifj;kstuk^^ ij lg;ksx djrs gSa]

tgka og O;fä;ksa dks [kqEc dh [ksrh ds ek/;e ls vkRefuHkZjrk çkIr djus ds fy, l'kä cukrs gSaA [kqEc m|ksx esa muds vxz.kh ç;klksa

us mUgsa fofHkUu ljdkjh vkSj xSj&ljdkjh laxBuksa ls dbZ iqjLdkj vkSj ekU;rk fnykbZ gSA

Sh. Ganesh Kashinath Varpe from Pune (Maharashtra) took up button mushroom cultivation in

2017 with a production of 2000 kg per day in 14 growing rooms. Further, he is also producing 800-1000

kg spawn per day and supplying to the mushroom growers in Maharashtra and adjoining states. The

compost for button mushroom cultivation is also being prepared at the unit.

Jh x.ks'k dk'khukFk oisZ iq.ks ¼egkjk"Vª½ ls us 2017 esa 14 mRikfnr dejksa esa çfr fnu 2000 fdyksxzke mRiknu

ds lkFk cVu [kqEc dh [ksrh 'kq: dhA blds vykok] og çfrfnu 800&1000 fdyksxzke Li‚u dk mRiknu Hkh dj

jgs gSa vkSj egkjk"Vª vkSj vklikl ds jkT;ksa esa [kqEc mRikndksa dks vkiwfrZ dj jgs gSaA ;wfuV esa cVu [kqEc dh [ksrh

ds fy, [kkn Hkh rS;kj dh tk jgh gSA

Sh. Prakash Chandra Das from Khorda (Odisha) started oyster mushroom production from 2012

with 50-80 kg per day production. Further, paddy straw mushroom production was also taken up during

2012 with a production of 30-40 kg per day. Apart from oyster and paddy straw mushroom, spawn

production was taken up from 2010 with a capacity of 2000-3000 bottles per day. He is also engaged in

the manufacture of different equipment for spawn production. He has fabricated low-cost spawn

machineries, electrically operated dual straw cutter for paddy straw and oyster mushroom. He is also

involved in mushroom processing and has developed products like mushroom pickle and dry mushrooms.

He also conducts trainings on mushroom cultivation. For mushroom cultivation and spawn production he has also been

awarded by various government and non-government organizations.

Jh çdk'k paæ nkl [kksjnk ¼vksfM'kk½ ls us 2012 ls 50&80 fdyksxzke çfrfnu mRiknu ds lkFk <haxjh [kqEc dk mRiknu 'kq: fd;kA

blds vykok] 2012 ds nkSjku çfrfnu 30&40 fdyksxzke mRiknu ds lkFk ijkyh [kqEc dk mRiknu Hkh 'kq: fd;k x;kA <haxjh vkSj ijkyh

[kqEc ds vykok] çfr fnu 2000&3000 cksryksa dh {kerk ds lkFk Li‚u mRiknu 2010 ls 'kq: fd;k x;k FkkA og Li‚u mRiknu ds fy,

fofHkUu midj.kksa ds fuekZ.k esa Hkh yxs gq, gSaA mUgksaus de ykxr okyh Li‚u e'khujh] iSMh LVªk vkSj <haxjh [kqEc ds fy, fo|qr pkfyr

nksgjh LVª‚ dVj dk fuekZ.k fd;k gSA og [kqEc çlaLdj.k esa Hkh 'kkfey gSa vkSj mUgksaus [kqEc vpkj vkSj lw[ks [kqEc tSls mRikn fodflr

fd, gSaA og [kqEc dh [ksrh ij çf'k{k.k Hkh nsrs gSaA [kqEc dh [ksrh vkSj Li‚u mRiknu ds fy, mUgsa fofHkUu ljdkjh vkSj xSj ljdkjh

laxBuksa }kjk lEekfur Hkh fd;k tk pqdk gSA
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Smt. Rekha Kumari from Gopalganj (Bihar) has taken up cultivation of various mushrooms viz., milky

and oyster (2017), button (2018), paddy straw (2020) and shiitake mushroom (2023) with a production

of 50, 100, 50, 20 and 5 kg per day, respectively. Apart from mushroom production, she is also preparing

and selling various value added products like mushroom laddu, biscuit, samosa, pickle, bari, mushroom

powder, dry mushroom etc. The spawn production which was 20 kg per day during 2021 has been

increased to 150 kg per day during 2024. She has also motivated and trained more than 300 women to

undertake mushroom cultivation. Further, she has been awarded by various government and private

organizations during this period.

Jherh js[kk dqekjh xksikyxat ¼fcgkj½ ls us Øe'k% 50] 100] 50] 20 vkSj 5 fdyksxzke çfrfnu mRiknu ds lkFk fofHkUu [kqEc tSls

nwf/k;k vkSj <haxjh ¼2017½] cVu ¼2018½] ijkyh ¼2020½ vkSj f'kVkds [kqEc ¼2023½ dh [ksrh 'kq: dh gSA [kqEc mRiknu ds vykok og

fofHkUu ewY; of/kZr mRikn tSls [kqEc yìw] fcfLdV] lekslk] vpkj] cM+h] [kqEc ikmMj] lw[kk [kqEc vkfn Hkh rS;kj dj csp jgh gSaA Li‚u

mRiknu tks 2021 ds nkSjku 20 fdyksxzke çfr fnu Fkk] 2024 ds nkSjku c<+dj 150 fdyksxzke çfr fnu gks x;k gSA mUgksaus 300 ls

vf/kd efgykvksa dks [kqEc dh [ksrh djus ds fy, çsfjr vkSj çf'kf{kr Hkh fd;k gSA blds vykok] mUgsa bl vof/k ds nkSjku fofHkUu ljdkjh

vkSj futh laxBuksa }kjk lEekfur fd;k x;k gSA

Smt. Shije Thankachan from Alapuzha (Kerala) took up oyster cultivation during 2007 with a

production of 50 kg per day. Further, she also started spawn production in 2010. She has developed a

low-cost-indigenous bio high tech oyster mushroom farm where she uses local herb padding as cooling

sytem. Apart from oyster mushroom and spawn production, she is preparing value added products and

dishes such as mushroom cutlet, momos, sandwich, mushroom fortified cake, mushroom millet payasam,

mushroom stew etc. She has developed a product named Coonvita, which is mushroom-based vitamin

D2-rich nutritional health mix that ensures calcium intake, making it a two-in-one supplement ideal for

vegans and vegetarians. Her unit has an annual turnover of Rs. 80 lakhs. She is also involved in training people in mushroom

cultivation via offline and digital mode. She has been awarded with Best mushroom farmer during 2020 and Dr. Ambedkar

National Award in 2016.

Jherh 'kkbZts Fkadkpu vykiq>k ¼dsjy½ ls us 2007 ds nkSjku çfr fnu 50 fdyksxzke mRiknu ds lkFk <haxjh dh [ksrh 'kq: dhA blds

vykok] mUgksaus 2010 esa Li‚u mRiknu Hkh 'kq: fd;kA mUgksaus ,d de ykxr okyk Lons'kh tSo mPp rduhd v‚;LVj [kqEc QkeZ fodflr

fd;k gS tgka og 'khryu ç.kkyh ds :i esa LFkkuh; tM+h&cwVh iSfMax dk mi;ksx djrh gSaA v‚;LVj [kqEc vkSj Li‚u mRiknu ds vykok]

og [kqEc dVysV] eksekst] lSaMfop] [kqEc QksfVZQkbM dsd] [kqEc cktjk ik;le] [kqEc LVw vkfn tSls ewY; of/kZr mRikn vkSj O;atu rS;kj

dj jgh gSaA mUgksaus dwufoVk uked ,d mRikn fodflr fd;k gS] tks [kqEc vk/kkfjr foVkfeu Mh2 ls Hkjiwj iks"k.k LokLF; feJ.k gS tks

dSfY'k;e dh ek=k lqfuf'pr djrk gS] ftlls ;g 'kkdkgkjh vkSj 'kkdkgkfj;ksa ds fy, vkn'kZ Vw&bu&ou iwjd cu tkrk gSA mudh

;wfuV dk lkykuk VuZvksoj #- 80 yk[k gSA og v‚Qykbu vkSj fMftVy eksM ds ek/;e ls yksxksa dks [kqEc dh [ksrh dk çf'k{k.k nsus

esa Hkh 'kkfey gSaA mUgsa 2020 ds nkSjku loZJs"B [kqEc fdlku vkSj 2016 esa M‚- vacsMdj jk"Vªh; iqjLdkj ls lEekfur fd;k x;k gSA

7.   Mera Gaon Mera Gaurav (MGMG) scheme

On July 25, 2015, during the 87th Foundation Day

of the Indian Council of Agricultural Research (ICAR),

the Honorable Prime Minister introduced the ‘Mera

Gaon Mera Gaurav’ (MGMG) initiative. This program

encourages scientists to adopt specific villages to foster

comprehensive development, thereby establishing a

direct connection between researchers and local

communities to expedite the transfer of laboratory

innovations to practical applications.

7-  esjk xkao esjk xkSjo ¼,eth,eth½ ;kstuk

25 tqykbZ 2015 dks] Hkkjrh; —f"k vuqla/kku ifj"kn
¼ICAR½ ds 87osa LFkkiuk fnol ds nkSjku] ekuuh; ç/kku ea=h
us ̂esjk xk¡o esjk xkSjo^ ¼MGMG½ igy dh 'kq#vkr dhA ;g
dk;ZØe oSKkfudksa dks O;kid fodkl dks c<+kok nsus ds fy,
fof'k"V xkaoksa dks viukus ds fy, çksRlkfgr djrk gS] ftlls
ç;ksx'kkyk uokpkjksa dks O;kogkfjd vuqç;ksxksa esa LFkkukarfjr
djus esa rsth ykus ds fy, 'kks/kdrkZvksa vkSj LFkkuh; leqnk;ksa
ds chp lh/kk laca/k LFkkfir gksrk gSA
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To implement this initiative, the Directorate formed

two teams, each comprising six scientists, who adopted

twelve villages in the Kandaghat block of Solan district.

These teams conducted visits to the selected villages,

engaging in bilateral discussions with residents to

identify challenges such as inadequate irrigation

facilities, limited access to quality agricultural inputs,

and issues with wild animals.

Throughout the reporting year, the teams

conducted eleven visits, interacting with approximately

150 farmers. Notably, there was significant interest

among these farmers in oyster mushroom cultivation.

In response, practical demonstrations were provided,

and oyster mushroom spawn was distributed to

encourage adoption (Fig. 3.4). Additionally, the teams

maintained communication with mushroom growers

through telephone interactions under the MGMG

program. Various activities were organized in

collaboration with the adopted villages, with active

participation from the residents. Farmers from nearby

adopted villages attended the National Mushroom

Mela held on September 10, 2024, at the ICAR-DMR

campus, where they participated in exhibitions and

demonstrations.

As part of the Central Government’s Swachh Bharat

Abhiyan (Clean India Campaign), the teams visited the

adopted villages to raise awareness about cleanliness

and sanitation in homes, surroundings, and public

areas. They provided guidance on utilizing agricultural

waste for mushroom cultivation and the subsequent

use of Spent Mushroom Substrate (SMS) for

composting. Villagers were encouraged to avoid single-

use plastics, ensure proper waste disposal, and

maintain environmental cleanliness.

bl igy dks ykxw djus ds fy,] funs'kky; us nks Vheksa
dk xBu fd;k] ftuesa ls çR;sd esa Ng oSKkfud 'kkfey Fks]
ftUgksaus lksyu ftys ds lksyu Cy‚d esa ckjg xkaoksa dks xksn
fy;kA bu Vheksa us p;fur xkaoksa dk nkSjk fd;k vkSj vi;kZIr
flapkbZ lqfo/kkvksa] xq.koÙkkiw.kZ —f"k vknkuksa rd lhfer igqap
vkSj taxyh tkuojksa ds eqíksa tSlh pqukSfr;ksa dh igpku djus
ds fy, fuokfl;ksa ds lkFk f}i{kh; ppkZ dhA

iwjs fjiksfVaZx o"kZ esa] Vheksa us X;kjg nkSjs fd, vkSj yxHkx
150 fdlkuksa ls ckrphr dhA fo'ks"k :i ls] bu fdlkuksa ds
chp <haxjh [kqEc dh [ksrh esa dkQh #fp FkhA vr% O;kogkfjd
çn'kZu çnku fd, x,] vkSj e’k:e [ksrh viukus dks çksRlkfgr
djus ds fy, <haxjh [kqEc Li‚u forfjr fd;k x;k ¼fp= 3-
4½A blds vfrfjä] Vheksa us ,eth,eth dk;ZØe ds rgr
VsyhQksu ckrphr ds ek/;e ls [kqEc mRikndksa ds lkFk lapkj
cuk, j[kkA viuk, x, xkaoksa ds lg;ksx ls] fuokfl;ksa dh
lfØ; Hkkxhnkjh ds lkFk] fofHkUu xfrfof/k;k¡ vk;ksftr dh
xbZaA vkl&ikl ds xksn fy, x, xkaoksa ds fdlkuksa us 10
flracj] 2024 dks Hkk—vuqi&[kqEc vuqlU/kku funs'kky; ifjlj
esa vk;ksftr jk"Vªh; [kqEc esys esa Hkkx fy;k] tgka mUgksaus
çn'kZfu;ksa vkSj çn'kZuksa esa Hkkx fy;kA

dsaæ ljdkj ds LoPN Hkkjr vfHk;ku ¼LoPN Hkkjr
vfHk;ku½ ds fgLls ds :i esa] Vheksa us ?kjksa] ifjos'k vkSj
lkoZtfud {ks=ksa esa LoPNrk vkSj LoPNrk ds ckjs esa tkx:drk
c<+kus ds fy, xksn fy, x, xkaoksa dk nkSjk fd;kA mUgksaus [kqEc
dh [ksrh ds fy, —f"k vif'k"V dk mi;ksx djus vkSj mlds
ckn [kkn cukus ds fy, LisaV [kqEc lClVªsV ¼,l,e,l½ ds
mi;ksx ij ekxZn'kZu çnku fd;kA xzkeh.kksa dks ,dy&mi;ksx
IykfLVd ls cpus] mfpr vif'k"V fuiVku lqfuf'pr djus
vkSj i;kZoj.kh; LoPNrk cuk, j[kus ds fy, çksRlkfgr fd;k
x;kA

Fig. 3.4. Mushroom cultivation training and distribution of spawn under MGMG

fp= 3-4- ,eth,eth ds rgr [kqEc [ksrh dk çf'k{k.k ,oa Li‚u dk forj.k
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8.   Exhibitions and Demonstrations organized

The ICAR- Directorate of Mushroom Research,

Solan has organized three exhibitions in 2024 in the

campus. On 28th February, 38th National Science Day

was celebrated in the Directorate and with the theme

“Indigenous Technologies for Viksit Bharat” attended

by around 50 school students, where they were

addressed on benefits of various mushrooms,

importance of indigenous technologies etc. (Fig. 3.5).

National Mushroom Day and Kisan Diwas were

celebrated on 23rd December where more than 100

farmers/ farm women, village youth attended the

celebration in the campus. In these events, participants

were given firsthand information with the help of

exhibition on different mushrooms, their varieties,

improved technologies, and post-harvest management

of mushroom with value addition.

8-  çn'kZfu;k¡ ,oa çn'kZuksa dk vk;kstu

Hkk—vuqi&[kqEc vuqla/kku funs'kky;] lksyu us 2024 esa
ifjlj esa rhu çn'kZfu;ksa dk vk;kstu fd;k gSA 28 Qjojh
dks funs'kky; esa 38oka jk"Vªh; foKku fnol euk;k x;k vkSj
bldh Fkhe ^^fodflr Hkkjr ds fy, Lons'kh rduhd^^ Fkh]
ftlesa yxHkx 50 Ldwyh Nk=ksa us Hkkx fy;k] tgka mUgsa
fofHkUu [kqEc ds ykHkksa] Lons'kh çkS|ksfxfd;ksa ds egRo vkfn
ij lacksf/kr fd;k x;k ¼fp= 3-5½A 23 fnlacj dks jk"Vªh;
[kqEc fnol vkSj fdlku fnol euk;k x;k] tgka 100 ls
vf/kd fdlkuksa@—f"k efgykvksa] xzkeh.k ;qokvksa us ifjlj esa
lekjksg esa Hkkx fy;kA bu vk;kstuksa esa çfrHkkfx;ksa dks
fofHkUu e'k:eksa] mudh fdLeksa] mUur rduhdksa vkSj
ewY;of/kZr [kqEc dh dVkbZ ds ckn ds çca/ku ij çn'kZuh dh
enn ls çR;{k tkudkjh nh xbZA

Fig. 3.5. Exhibition during National Science Day-2024 at ICAR-DMR, Solan

fp= 3-5- Hkk—vuqi&[kqEc vuqla/kku funs'kky;] lksyu esa jk"Vªh; foKku fnol&2024 ds nkSjku çn'kZuh

9.   Technology documentaries

During the reporting year, 282 video

documentaries on spawn production, white button

mushroom under natural condition, cultivation

technology of White button, Oyster, Paddy straw,

Shiitake, Milky mushroom, mushroom recipes were

sold by the ToT section. This generated revenue of Rs.

36,750 from 151 English and 16, 100 from sale of 131

Hindi documentaries.

9-  o`Ùkfp=

fjiksfVaZx o"kZ ds nkSjku] VhvksVh vuqHkkx }kjk Li‚u mRiknu]

çk—frd fLFkfr esa lQsn cVu [kqEc] lQsn cVu] <haxjh]

ijkyh] f'kVkds] nwf/k;k [kqEc] [kqEc O;atuksa dh [ksrh rduhd

ij 282 ohfM;ks o`Ùkfp= csps x,A blls 151 vaxzsth o`Ùkfp=ksa

dh fcØh ls #- 36]750 jktLo çkIr gqvk vkSj 131 fganh

o`Ùkfp=ksa dh fcØh ls #- 16]100 #i;s çkIr gq,A
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10. Visitors and telephone calls attended by

ToT section

During the year 2024, 2788 people visited the

Directorate from various states of the country. These

visitors were given a tour of the farm including

composting yard, spawn laboratory, crop protection,

post-harvest lab, and transfer of technology (ToT)

section etc. The ToT section attended to around 1000

calls on landline and more than 600 calls on mobile

phones on various queries related to trainings,

cultivation technologies and extension services

provided by ICAR- DMR, Solan.

11. Total mushroom production

During the year 2024, current scenario of

mushroom production was examined in the country

with the assistance of AICRP network centers. It helps

in investigating the state wise mushroom production

scenario and impact of prevailing situations on the

Indian mushroom industry. The mushroom production

has shown increasing trend in the reporting year 2024.

The table 3.2 shows the state-wise mushroom

production in the year 2023-24. The production is

347.45 thousand tons in 2023-24 with a 10% increase

from the previous year (2022-23) production (314.84

thousand tons).

10- VhvksVh vuqHkkx }kjk vkxarqdksa vkSj VsyhQksu ds
ek/;e ls tckc

o"kZ 2024 ds nkSjku ns'k ds fofHkUu jkT;ksa ls 2788 yksxksa
us funs'kky; dk nkSjk fd;kA bu vkxarqdksa dks daiksfLVax
;kMZ] Li‚u ç;ksx'kkyk] Qly lqj{kk] Qly dVkbZ ds ckn dh
ç;ksx'kkyk vkSj çkS|ksfxdh gLrkarj.k ¼VhvksVh½ vuqHkkx vkfn
lfgr QkeZ dk nkSjk djk;k x;kA VhvksVh vuqHkkx us
Hkk—vuqi&[kqEc vuqla/kku funs'kky;] lksyu }kjk çnku fd,
x, çf'k{k.k] [ksrh çkS|ksfxfd;ksa vkSj foLrkj lsokvksa ls
lacaf/kr fofHkUu ç'uksa ij ySaMykbu ij yxHkx 1000 d‚y
vkSj eksckby Qksu ij 600 ls vf/kd d‚yksa esa Hkkx fy;kA

11- dqy [kqEc mRiknu

o"kZ 2024 ds nkSjku ,vkbZlhvkjih usVodZ dsaæksa dh
lgk;rk ls ns'k esa [kqEc mRiknu ds orZeku ifj–'; dh tkap
dh xbZA ;g jkT;okj [kqEc mRiknu ifj–'; vkSj Hkkjrh;
[kqEc m|ksx ij ekStwnk fLFkfr;ksa ds çHkko dh tkap djus esa
enn djrk gSA fjiksfVaZx o"kZ 2024 esa [kqEc mRiknu esa o`f)
dh çòfÙk ns[kh xbZ gSA rkfydk 3-2 o"kZ 2023&24 esa jkT;&okj
[kqEc mRiknu dks n'kkZrh gSA 2023&24 esa mRiknu 347-45
gtkj Vu gS] tks fiNys o"kZ ¼2022&23½ mRiknu ¼314-84
gtkj Vu½ ls 10% vf/kd gSA

Table 3.2: State-wise mushroom production in India (2023-24)

rkfydk 3-2% Hkkjr esa jkT;okj [kqEc mRiknu ¼2023&24½

State Production (000 tons) State Production (000 tons)

Andhra Pradesh 3.15 Madhya Pradesh 2.44

Arunachal Pradesh 0.01 Manipur 0.04

Assam 1.83 Meghalaya 0.08

Bihar 39.25 Mizoram 0.09

Chhattisgarh 23.27 Nagaland 0.17

Delhi 4.71 Odisha 35.40

Goa 9.39 Punjab 19.80

Gujarat 14.75 Rajasthan 20.69

Haryana 22.65 Sikkim 0.02

Himachal Pradesh 20.88 Tamil Nadu 17.90

Jammu and Kashmir 3.80 Tripura 0.16

Jharkhand 7.82 Uttarakhand 27.39

Karnataka 1.81 Uttar Pradesh 27.70

Kerala 0.12 West Bengal 9.85

Maharashtra 32.28 Ind ia 347.45
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With a view to test and disseminate the technology
developed at ICAR-Directorate of Mushroom Research,
Solan and its Centres in different agro-climatic regions
of the country and to further popularize mushroom as
secondary agriculture along with the existing farming
system, the All India Coordinated Research Project on
Mushroom (AICRPM) was launched during VI Five-Year
Plan on 01.04.1983 with its Headquarters at
Directorate of Mushroom Research, Solan (HP). The
Director of DMR, Solan (HP) also functions as the
Project Co-ordinator of the project. The mandate of
AICRP (Mushroom) is to coordinate and monitor multi-
location trials with improved mushroom varieties /
hybrids, cultivation practices related to crop
production, crop protection measures and post
harvest technology, all aimed at increasing production,
productivity and utilization of mushroom in the
country.

Initially, the All India Coordinated Mushroom
Improvement Project started with six Centres. During
the XII Five Year Plan, 11 more coordinating and 9
cooperating centres were added and Faizabad centre
was dropped. At present, 24 Coordinating and 8 co-
operating Centres are working under AICRPM. These
are:

The old centres

Coordinating Centres

1. ICAR Research Complex for NEH Region, Barapani,
Meghalaya

2. ICAR-Research Complex for Eastern Region
Research Centre, Ranchi, Jharkhand

3. Punjab Agricultural University, Ludhiana, Punjab

4. Tamil Nadu Agricultural University, Coimbatore,
Tamilnadu

5. G.B. Pant University of Agriculture and Technology,
Pantnagar, Uttarakhand

6. CoA, Mahatma Phule Agricultural University, Pune,
Maharashtra

7. Indira Gandhi Krishi Vishwa Vidyalaya, Raipur,
Chhattisgarh

8. Maharana Pratap University of Agriculture and
Technology, Udaipur, Rajasthan

9. CoA, Kerala Agricultural University, Vellayani, Kerala

10. C.C.S. Haryana Agricultural University, Hisar,
Haryana

11. Orissa University of Agricultute and Technology,

Bhubaneswar, Odisha

ns'k ds fofHkUu —f"k&tyok;q {ks=ksa esa Hkk-—-vuq-i-&[kqEc
vuqla/kku funs'kky;] lksyu vkSj blds dsaæksa esa fodflr
rduhd dk ijh{k.k vkSj çlkj djus vkSj ekStwnk —f"k ç.kkyh
ds lkFk&lkFk [kqEc dks ek/;fed —f"k ds :i esa yksdfç;
cukus ds fy,] vf[ky Hkkjrh; lefUor [kqEc vuqla/kku
ifj;kstuk ¼,vkbZlhvkjih,e½ dks NBh iapo"khZ; ;kstuk ds
nkSjku 01-04-1983 dks [kqEc vuqla/kku funs'kky;] lksyu
¼fgekpy çns'k½ esa eq[;ky; ds lkFk 'kq: fd;k x;k FkkA
Mh,evkj] lksyu ¼,pih½ ds funs'kd ifj;kstuk ds ifj;kstuk
leUo;d ds :i esa Hkh dk;Z djrs gSaA AICRP ¼[kqEc½ dk
tukns'k mUur [kqEc fdLeksa@ladjksa] Qly mRiknu ls
lacaf/kr [ksrh ds rjhdksa] Qly lqj{kk mik;ksa vkSj dVkbZ ds
ckn dh rduhd ds lkFk cgq&LFkkuh; ijh{k.kksa dk leUo;
vkSj fuxjkuh djuk gS] ftldk mís'; ns'k esa [kqEc dk
mRiknu] mRikndrk vkSj mi;ksx c<+kuk gSA

çkjaHk esa] vf[ky Hkkjrh; lefUor [kqEc lq/kkj ifj;kstuk
Ng dsaæksa ds lkFk 'kq: gqbZA ckjgoha iapo"khZ; ;kstuk ds
nkSjku] 11 vkSj leUo; dsaæ vkSj 9 lg;ksxh dsaæ tksM+s x, vkSj
QStkckn dsaæ dks gVk fn;k x;kA orZeku esa ,vkbZlhvkjih,e
ds rgr 24 leUo;d vkSj 8 lgdkjh dsaæ dke dj jgs gSaA
;s gSa%

iqjkus dsaæ

leUo; dsaæ

1- ,ubZ,p {ks= ds fy, vkbZlh,vkj vuqla/kku ifjlj]
ckjkikuh] es?kky;

2- iwohZ {ks= vuqla/kku dsaæ] jkaph] >kj[kaM ds fy,
vkbZlh,vkj&vuqla/kku ifjlj

3- iatkc —f"k fo'ofo|ky;] yqf/k;kuk] iatkc
4- rfeyukMq —f"k fo'ofo|ky;] dks;EcVwj] rfeyukMq
5- th-ch- iar ;wfuoflZVh v‚Q ,xzhdYpj ,aM VsDuksy‚th]

iaruxj] mÙkjk[kaM
6- lhvks,] egkRek Qqys —f"k fo'ofo|ky;] iq.ks] egkjk"Vª
7- bafnjk xka/kh —f"k fo'ofo|ky;] jk;iqj] NÙkhlx<+
8- egkjk.kk çrki —f"k ,oa çkS|ksfxdh fo'ofo|ky;] mn;iqj]

jktLFkku
9- lhvks,] dsjy —f"k fo'ofo|ky;] osYy;kuh] dsjy
10- lh-lh-,l- gfj;k.kk —f"k fo'ofo|ky;] fglkj] gfj;k.kk
11- mM+hlk —f"k vkSj çkS|ksfxdh fo'ofo|ky;] Hkqous'oj]

vksfM'kk

4. AICRP (MUSHROOM) CENTRES

4- vf[ky Hkkjrh; lefUor [kqEc vuqla/kku ifj;kstuk dsUnz
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12- M‚ jktsUæ çlkn dsUæh; —f"k fo'ofo|ky;] leLrhiqj]
iwlk] fcgkj

13- d‚yst v‚Q g‚fVZdYpj ,aM Q‚jsLVªh] dsUæh; —f"k
fo'ofo|ky;] iklh?kkV] v#.kkpy çns'k

14- egkjk.kk çrki ckxokuh fo'ofo|ky; ¼,e,p;w½]
vkj,evkjlh] eqjFky] gfj;k.kk

lg;ksxh dsaæ

15- M‚- okbZ-,l- ijekj vkS|kfudh ,oa okfudh fo'ofo|ky;]
ukS.kh] lksyu] fgekpy çns'k

ckjgoha ;kstuk ds nkSjku 'kkfey u, dsaæ

leUo; dsaæ

16- ,ubZ,p {ks=] flfDde ds fy, vkbZlh,vkj vuqla/kku
ifjlj

17- ,ubZ,p {ks=] v#.kkpy çns'k ds fy, vkbZlh,vkj
vuqla/kku ifjlj

18- ,ubZ,p {ks=] ukxkySaM ds fy, vkbZlh,vkj vuqla/kku
ifjlj

19- ,ubZ,p {ks=] ef.kiqj ds fy, vkbZlh,vkj vuqla/kku
ifjlj

20- ,ubZ,p {ks=] fetksje ds fy, vkbZlh,vkj vuqla/kku
ifjlj

21- ,ubZ,p {ks=] f=iqjk ds fy, vkbZlh,vkj vuqla/kku ifjlj
22- vkbZlh,vkj&dsaæh; }hih; —f"k vuqla/kku laLFkku] iksVZ

Cys;j] vaMeku vkSj fudksckj }hi lewg
23- vkbZlh,vkj&bafM;u baLVhVîwV v‚Q g‚fVZdYpjy fjlpZ]

cSaxyksj] dukZVd
24- pkS/kjh ljou dqekj fgekpy çns'k —f"k fo'ofo|ky; ]

ikyeiqj] fgekpy çns'k

lg;ksxh dsaæ

25- vkbZlh,vkj&ohihds,,l] vYeksM+k] mÙkjk[kaM
26- 'ksj&,&d'ehj —f"k foKku ,oa çkS|ksfxdh fo'ofo|ky;]

Jhuxj] tEew vkSj d'ehj
27- 'ksj&,&d'ehj —f"k foKku ,oa çkS|ksfxdh fo'ofo|ky;]

tEew] tEew vkSj d'ehj
28- vle —f"k fo'ofo|ky;] tksjgkV] vle
29- ljnkj oYyHk HkkbZ iVsy —f"k ,oa çkS|ksfxdh fo'ofo|ky;]

esjB] mÙkj çns'k
30- fc/kku paæ —f"k fo'ofo|ky;] ufn;k] if'pe caxky
31- ljnkj—f"kuxj& narhokM+k —f"k çkS|ksfxdh fo'ofo|ky;]

nkarhokM+k] xqtjkr
32- vkpk;Z ,u th jaxk —f"k fo'ofo|ky;] {ks=h; —f"k

vuqla/kku dsaæ] fr#ifr] vka/kz çns'k

12. Dr Rajendra Prasad Central Agricultural University,

Samastipur, Pusa, Bihar

13. College of Horticulture and Forestry, Central Agril.

University, Pasighat, Arunachal Pradesh

14. Maharana Pratap Horticultural University (MHU),

RMRC, Murthal, Haryana

Cooperating Centres

15. Dr. Y. S. Parmar University of Horticulture &

Forestry, Nauni, Solan, Himachal Pradesh

New centres included during XII Plan

Coordinating Centres

16. ICAR Research Complex for NEH Region, Sikkim

17. ICAR Research Complex for NEH Region, Arunachal

Pradesh

18. ICAR Research Complex for NEH Region, Nagaland

19. ICAR Research Complex for NEH Region, Manipur

20. ICAR Research Complex for NEH Region, Mizoram

21. ICAR Research Complex for NEH Region, Tripura

22. ICAR-Central Island Agricultural Research Institute,

Port Blair, A&N Islands

23. ICAR-Indian Institute of Horticultural Research,

Bangalore, Karnataka

24. CSKHPKV, Palampur, Himachal Pradesh

Co-operating Centres

25. ICAR-VPKAS, Almora, Uttarakhand

26. Sher-e- Kashmir Uni.of Agri. Sci. & Technology,

Srinagar, J&K

27. Sher-e- Kashmir Uni.of Agri. Sci. & Technology,

Jammu, J&K

28. Assam Agri. University, Jorhat, Assam

29. Sardar Vallabh Bhai Patel Uni. of Agri & Tech.,

Meerut, Uttar Pradesh

30. Bidhan Chandra Krishi Viswavidyalaya, Nadia, West

Bengal

31. Sardarkrushinagar- Dantiwada Agri. Uni.,

Dantiwada, Gujarat

32. Acharya N G Ranga Agricultural University, Regional

Agricultural Research Station, Tirupati, Andhra

Pradesh



71

(i) Research papers

1. Agnihotri, C., Aarzoo, Agnihotri, S., Kamal, S. and

Singh, B.P. 2024. Mushroom Bioactives: Traditional

Resources with Nutraceutical Importance. In: Das

Talukdar, A., Patra, J.K., Das, G., Nath, D. (eds)

Traditional Resources and Tools for Modern Drug

Discovery. Interdisciplinary Biotechnological

Advances. Springer, Singapore. https://doi.org/

10.1007/978-981-97-4600-2_24.

2. Arjun, A.D. and Attri, B.L. 2024. Development of

roratry sieve for preparation of csing soil required

in mushroom cultivation. Curr. Agri. Res. J., 12 (2):

967-972.

3. Attri, B.L., Srivastava, A., and Arjun, A.D. 2024.

Biochemical parameters and shelf life of oyster

mushroom affected by pre-treatment and

packaging material. Mushroom Research, 33 (2):

219-228.

4. Attri, B.L., Srivastava, A., Kamal, S.and Sharma, V.P.

2024. Influence of packaging materials and size on

shelf life and quality of white button mushroom

during storage. Asian Journal of Dairy & Food

Research, doi 10.18805/ajdfr.DR-2069.

5. Barh, A., Nath, M., Kumari, B., Verma, P., Kaundal,

K., Bijla, S, Thakur, M., Kamal, S., Annepu, S.K. and

Sharma, V.P. 2024. A successful cultivation of

Flammulina elastica, distantly related to the widely

cultivated species F. filiformis. New Zealand Journal

of Botany. DOI: 10.1080/

0028825X.2024.2362213.

6. Barh, A., Sharma, V.P., Annepu, S.K., Kumari, B.,

Kamal, S. and Kumar, A. 2024. Estimation of

genetic diversity for interspecific hybridization in

Pleurotus spp. Vegetos, 37(1): 155-164.

7. Bijla, S., Sharma, V. P. and Kumar, S. 2024. Unlocking

prosperity: economic potential of Cordyceps

mushroom cultivation as a promising agri-

enterprise in India. Mushroom Research, 33(2):

239-247.

5. LIST OF PUBLICATIONS

5- izdk'kuksa dh lwph

8. De, S., Chawla, P., Dattatray, A., Iqbal, M., Goksen,

G., Dhull, S. B., Rusu, A. V. and Bains, A. 2024.

Formulation of functional noodles by adding

Lentinus edodes mushroom powder: Physio-

chemical attributes, cellular mineral uptake and

improved glycemic index. Food Chemistry: X,

101900. https://doi.org/10.1016/

j.fochx.2024.101900

9. Kamal, S., Yadav, B. and Sharma, V. P. 2024. Physico-

chemical characterization of different casing soil

combinations for button mushroom and their

evaluation for crop production. Mushroom

Research, 33(2): 163-174.

10. Kishor, A., Debnath, S., Das, B., Narayan, R., Attri

B.L., Kumar, A., Chandni, Rashmi, E.R., Prasad, R.,

Verma, M.K. and Arunachalam, A. 2024. Integrated

nutrient management in apple-based horti-

olericulture system enhances yield of apple and

intercrops and improves soil health in Kumaon

region of Himalaya, Uttarakhand. Indian J.

Agroforestry (special issue): 42-49.

11. Kumar, R., Gupta, D., Barh, A., Nath, M., Sharma,

V.P., Rana, N., Sharma P.K. and Bhardwaj, C. 2024.

Insights on strain-substrate interactions and

antioxidant and anti-bacterial properties of the

velvet foot medicinal mushroom Flammulina

velutipes (Agaricomycetes). International Journal

of Medicinal Mushrooms, 26(4):29-39.

12. Kumar, A., Sharma, V.P. and Kumar, S. 2024. Studies

on domestication of the true morel Morchella

importuna in India. Indian Phytopathology,

77:301–310.  https://doi.org/10.1007/s42360-

024-00731-3.

13. Nath, M., Mainkar, P., Kansal, R., Bisht, D.S., Kamal,

S., Sharma, V.P. 2024. Comparative genome wide

analysis of the EF-hand containing calcium binding

proteins in five edible mushrooms. Mushroom

Research, 33 (2): 153-162.

14. Reetu, Kumar, A., Kamal, S. and Sharma, V.P. 2024.

Green Synthesis of Silver Nanoparticles by Aqueous



72

Extract of Turkey Tail Medicinal Mushroom

Trametes versicolor (Agaricomycetes).

International Journal of Medicinal Mushrooms.

DOI: 10.1615/IntJMedMushrooms.2025057970.

15. Sharma, P., Thakur, M., Chauhan, A. and Kamal, S.

2024. Identification, classification and

chromosomal mapping of Fusarium wilt-related R-

genes in mutagenized ginger (Zingiber officinale

Rosc.) through comparative transcriptome

sequencing. South African Journal of Botany, 170:

23-37, Doi: https://doi.org/10.1016/

j.sajb.2024.05.016.

16. Sharma, P., Thakur, M., Kamal, S., Chauhan, A.,

Dev, H. and Gupta, R. 2024. Transcriptome analysis

for gaining insight into gingerol biosynthesis and

MAPK-dependent hormonal signaling pathway

involved in resistance mechanism in Fusarium wilt

tolerant ginger (Zingiber officinale Rosc.) produced

through in-vitro mutagenesis and selection.

Journal of Plant Growth Regulation, 43(9): 3140-

3158.

17. Sharma, V. P. and Bijla, S. 2024. Mapping the Status

of Mushroom Cultivation: Global vis-à-vis India.

Mushroom Research, 33(2): 91-101.

18. Singh, V., Bains, A., Goksen, G., Capozzi, V.,

Dattatray, A., Ali, N., Iqbal, M. and Chawla, P. 2024.

Comparative analysis of multifaceted properties of

Agaricus bisporus and Ganoderma lucidum macro-

fungi powder: Techno-functional and structural

characterization, mineral uptake, and

photocatalytic activity. Food Chemistry: X, 101937.

https://doi.org/10.1016/j.fochx.2024.101937

19. Srivastava A., Pan R.S., Naik, S. K., Singh, A.K. and

Bhatt, B.P. 2024. Nutritional composition,

antioxidant activity, minerals and anti-nutritional

factors of indigenous leafy vegetables of eastern

India. Indian Journal of Traditional Knowledge, 23:

336-345.

20. Srivastava, A., Attri, B.L., Kamal, S., Pathera, A.K.,

Kashyap, R., Verma, S. and Sharma, V.P. 2024.

Nutritional enhancement, microsturctural

modifications, and sensory evaluation of

mushroom-enriched multigrain bread.

International Journal of Food Science and

Technology, doi:10.1111/ijfs.17602.

21. Srivastava, A., Attri, B.L., Rao, D.B.and Sharma, V.P.

2024. Mushroom-enriched millet pasta: exploring

nutritional value, antioxidant activity and sensory

acceptability. Mushroom Research, 33 (2): 229-

237.

22. Thakur, A., Gupta, D., Kumar, A., Kamal, S., Thakur,

D., Sharma, P. and Reetu. 2024. Physico-chemical

properties and characterization of thermophilic

flora from button mushroom compost prepared

using SMS of different mushroom as supplement.

Mushroom Research, 33(1): 45-53.

(ii) Technical/popular articles

1. Arjun, A.D,  Attri, B.L., Srivastava, A. and Bijla, S.

2024. Application of image processing techniques

in mushroom industry.  Agri-India TODAY, 4(9): 96-

99.

2. Bijla, S. & Kamal, S. 2024. Comparative economic

analysis of button mushroom cultivation. Agri-

India TODAY, 4(9): 15-16.

3. Bijla, S. & Srivastava, A. 2024. Mushroom magic:

boosting India’s small farmers’ fortunes. Krishi

Science Magazine, 5(12): 24-27.

4. Bijla, S. & Srivastava, A. 2024. Mushroom: a

superfood for achieving nutritional security in

India. Agri-India TODAY, 4(8): 32-36.

5. Bijla, S., Srivastava, A. & Arjun, A. D. 2024. From

waste to wonder: the role of mushrooms in the

circular economy. Agri-India TODAY, 4(9): 114-116.

6. c̀t yky v=h A 2024A dnUu ¼feysV~l½ & LokLF;o/kZd
eksVk vukt A jktHkk"kk vkyksd] Hkkjrh; Ñf"k vuqla/kku
ifj"kn] okf"kZdkad 2023% 18&20 A
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(iii) Technical bulletins/folders:  Nil

(iv) TV programme

Dr V.P. Sharma participated in DD Kisan live programme

on 15.05.2024

(v) Participation in Conferences/Symposia/

Workshops

1. Dr V. P. Sharma, Director, ICAR-DMR, Solan

attended Directors’ Conference from 26-27

February 2024 at NASC Complex, New Delhi.

2. Dr V. P. Sharma, Director, ICAR-DMR, Solan

organised and attended AICRP Annual workshop

at IIHR, Bengaluru on 13-14 June 2024. Dr Shwet

Kamal, Dr Anil Kumar and Dr Manoj Nath also

participated in the annual workshop.

3. Dr V. P. Sharma, Director, ICAR-DMR, Solan

attended Directors’ conference on 16th July 2024

and also participated in the Exhibition at NASC

complex, New Delhi.

4. Dr V. P. Sharma, Director, ICAR-DMR, Solan

delivered Concept Note on “Agri-food system in

Indian Himalayan Region” in a workshop organized

by VPKAS, Almora.

5. Dr V. P. Sharma, Director, ICAR-DMR, Solan

attended Annual Governing Body Meeting of ICAR

held on 28.02.2024 in which two varieties viz;

DMRO-327 (Shiitake) and Milky DMRO-1985 were

released.

(vi) Book Chapter: Nil

(vii) Event organized: Nil
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6. APPROVED ON-GOING RESEARCH PROJECTS

6- LohÑr py jgh vuqla/kku ifj;kstuk,a
On-going Research Projects of ICAR-DMR, Solan (H.P.) for the year 2023

Institute Title Researchers Tentative Cost Period/ Present

Code of the Project Remarks Status of the

(Rs. in lakhs) Project

as provided by

the concerned

Scientists

DMR-2021-1 Standardization of substrate Dr. V.P. Sharma, Rs.64.00 lakhs April, 2021 to On-going

formulations for mushrooms Project Leader March, 2024

Refinement of existing  techno- Dr. Shwet Kamal, PI

logies and domestication of Dr. Satish Kumar, Co-PI

some novel mushrooms Dr. Anil Kumar, Co-PI

Dr. Manoj Nath, Co-PI

Dr. Anarase Dattatray,

Co-PI

Dr. Shweta Bijla, Co-PI

DMR-2021-2(1) Genetic improvement of Dr. V.P. Sharma, Rs.70.26 lakhs April, 2021 to On-going

mushroom Project Leader March, 2024

Development of potential Dr. Shwet Kamal, PI

strains in button mushroom Dr. Rakesh Kumar Bairwa,

(Agaricus bisporus) Co-PI (w.e.f. 3.1.2023)

DMR-2021-2(2) Development of potential Dr. Manoj Nath, PI April, 2021 to On-going

strains in Pleurotus spp and (w.e.f. 21.08.2022) March, 2024

Lentinula edodes and Dr. Manoj Nath, Co-PI

Flammulina velutips (upto 20.08.2022)

Dr. Shwet Kamal, Co-PI

DMR-2021-2(3) Development of potential Dr. Manoj Nath, PI April, 2021 to On-going

strains in Volvariella volvacea, Dr. Satish Kumar, Co-PI March, 2024

Calocybe indica and Macrocybe Dr. Anil Kumar, Co-PI

giganteum

DMR-2021-3 Crop Protection in mushroom Dr. V.P. Sharma, 15.31 lakhs

Project Leader

DMR-2021-3(1) Development of resource Dr. Satish Kumar, PI August, 2021 On-going

efficient technologies for the to July, 2023

management of major insect/

pests of mushrooms

DMR-2021-3(2) Re-defining epidemiological Dr. Anil Kumar Rs.36.50 lakhs August, 2021 On-going

parameters and management to July, 2024

approaches for major

mushroom pathogens
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Institute Title Researchers Tentative Cost Period/ Present

Code of the Project Remarks Status of the

(Rs. in lakhs) Project

as provided by

the concerned

Scientists

DMR-2021-4 Development of Novel Value Dr. Anuradha Rs.25.45 lakhs August, 2021 On-going

Added Products from Selected Srivastava, PI to  July, 2023

Medicinal Mushrooms Dr. B.L. Attri, Co-PI  

Dr. Anarase Dattatray 

Arjun, Co-PI

DMR-2021-5 Application of Solar energy in Dr. Anarase Dattatray, PI Rs.1.60 lakhs August, 2021 On-going

mushroom drying Dr. BL Attri, Co-PI to  July, 2023

DMR-2021-7 Impact assessment of selected Dr. Shweta Bijla, PI Rs.4.10 lakhs August, 2021 On-going

technologies developed by to July, 2024

ICAR-DMR

DMR-2023-1 Development and analysis of Dr. B.L. Attri, PI Rs.22.50 lakhs April, 2023 to On-going

meat analogues from different Dr. Anuradha March, 2025

mushrooms Srivastava, Co-PI
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7. CONSULTANCY AND ADVISORY SERVICES

7- ijke'khZ vkSj lykgdkj lsok,a

During 2024, advisory services were given by ICAR-

DMR, Solan through website, mobile apps, e-mails,

telephones and face to face interactions on various

aspects of mushroom cultivation, training and

marketing. On an average there were about 20-25

queries per day received either by mail/phone/personal

visits which were replied. The majority of queries were

related to training programmes under various

components followed by mushroom cultivation, spawn

and marketing of mushrooms. Group of farmers from

several parts of the country and students from various

educational institutions visited the directorate during

2024 and they were briefed about various facilities and

services rendered by ICAR-DMR, Solan. More than 2627

farmers, students and other visitors were attended

at transfer of technology (ToT) section of the

Directorate. The details of the visitors have been given

in Table 7.1.

2024 ds nkSjku] vkbZlh,vkj&Mh,evkj] lksyu }kjk
[kqEc dh [ksrh] çf'k{k.k vkSj foi.ku ds fofHkUu igyqvksa ij
osclkbV] eksckby ,si] bZ&esy] VsyhQksu vkSj vkeus&lkeus
ckrphr ds ek/;e ls lykgdkj lsok,a nh xbZaA çfrfnu
vkSlru yxHkx 20&25 ç'u esy@Qksu@O;fäxr eqykdkr
ds ek/;e ls çkIr gksrs Fks ftudk mÙkj fn;k tkrk FkkA
vf/kdka'k ç'u [kqEc dh [ksrh] Li‚u vkSj [kqEc ds foi.ku
lfgr fofHkUu ?kVdksa ds rgr çf'k{k.k dk;ZØeksa ls lacaf/kr
FksA ns'k ds dbZ fgLlksa ls fdlkuksa ds lewg vkSj fofHkUu
'kS{kf.kd laLFkkuksa ds Nk=ksa us 2024 ds nkSjku funs'kky; dk
nkSjk fd;k vkSj mUgsa vkbZlh,vkj&Mh,evkj] lksyu }kjk
çnku dh tkus okyh fofHkUu lqfo/kkvksa vkSj lsokvksa ds ckjs esa
tkudkjh nh xbZA funs'kky; ds çkS|ksfxdh gLrkarj.k ¼VhvksVh½
vuqHkkx esa 2627 ls vf/kd fdlkuksa] Nk=ksa vkSj vU; vkxarqdksa
us Hkkx fy;kA vkxarqdksa dk fooj.k rkfydk 7-1 esa fn;k x;k
gSA

Table 7.1. Individual and group visits in ICAR-DMR, Solan during 2024

rkfydk 7-1- 2024 ds nkSjku vkbZlh,vkj&Mh,evkj] lksyu esa O;fäxr vkSj lewg nkSjs

S. No. Visitors’ detail Number of visitors

1. Farmers from RMRC, MHU, Karnal, Haryana 23

2. Farmers from Lucknow 14

3. Visitors from Nauni, Solan, Himachal Pradesh 21

4. Farmers from Rajasthan 37

5. Farmers from Gujarat 68

6. Farmers from Rajasthan 59

7. Visitors from Kerala 11

8. Visitors from Nauni, Solan, Himachal Pradesh 15

9. Visitors from Mohali, Punjab 45

10. Farmers from Haryana 13

11. Visitors from Karnataka 66

12. Farmers group from Punjab 40

13. Visitors from Noida, Uttar Pradesh 28

14. Visitors from Chandigarh 62

15. Students visit from St. Luke’s Sen. Sec. School 44

16. Farmers from Uttar Pradesh 28

17. Farmers from Bihar 24
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S. No. Visitors’ detail Number of visitors

18. Farmers from Baddi, Solan (H.P.) 38

19. Visitors from Patiala, Punjab 52

20. Visitors from Delhi 26

21. Visitors from Madhya Pradesh 33

22. Students from Tamil Nadu Agricultural University 124

23. Students from Tamil Nadu Agricultural University 115

24. Farmers from Bihar 26

25. Students from Tamil Nadu Agricultural University 124

26. Students from Tamil Nadu Agricultural University 128

27. Farmers from Shimla, Himachal Pradesh 64

28. Farmers from Himachal Pradesh 38

29. Students from Tamil Nadu 90

30. Visitors from Andhra Pradesh 68

31. Students from Tamil Nadu 120

32. Students from Tamil Nadu 100

33. Students from Tamil Nadu 118

34. Visitors from Haryana 22

35. Farmers from Rajasthan 100

36. Visitors from Solan 05

37. Visitors from Chandigarh 05

38. Visitors from Nauni, Solan, Himachal Pradesh 07

39. Visitors from Shimla, Himachal Pradesh 05

40. Farmers from Uttarakhand, Himachal Pradesh 25

41. Visitors from Tamil Nadu 56

42. Visitors from Mandi, Himachal Pradesh 05

43. Visitors from Solan, Himachal Pradesh 44

44. Visitors from Jammu and Kashmir 21

45. Farmers from Renuka, Sirmour, Himachal Pradesh 29

46. Farmers from Solan, Himachal Pradesh 05

47. Farmers from Nauni, Solan, Himachal Pradesh 20

48. Farmers from Uttar Pradesh 74

49. Other groups 44

i. Total group visitors 2329

ii. Number of individual visitors 358

iii. Total visitors 2687
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Techno Economic Feasibility Reports (TEFRs) for

2024

One hundred ten numbers (110 Nos.) Techno-

Economic Feasibility Reports (TEFRs) for setting up of

Mushroom Units of 20, 50, 100, 200, 500, above 500

Ton per annum capacity of Growing units of white

button, Button mushroom compost production,

Spawn production, Oyster, Ganoderma, Shiitake,

Cordyceps, processing units etc. have been prepared

for mushroom growers/firms from different parts of

the country.

2024 ds fy, rduhdh vkfFkZd O;ogk;Zrk fjiksVZ

¼VhbZ,Qvkj½

ns'k ds fofHkUu fgLlksa ls mRiknd@QeksaZ }kjk [kqEc ds
fy, 20] 50] 100] 200] 500] 500 Vu çfr o"kZ ls vf/kd
{kerk okyh [kqEc bdkb;ksa dh LFkkiuk] lQsn cVu] cVu
[kqEc [kkn mRiknu] Li‚u mRiknu] v‚;LVj] xSuksMekZ] f'kVkds]
d‚fMZlsIl] çlaLdj.k bdkb;ksa vkfn dh c<+rh bdkb;ksa dh
LFkkiuk ds fy, ,d lkS nl la[;k ¼110 la[;k½
rduhdh&vkfFkZd O;ogk;Zrk fjiksVZ ¼VhbZ,Qvkj½ rS;kj dh
xbZ gSA

Table 7.2: Details of TEFRs prepared by ICAR-DMR, Solan (HP)

rkfydk 7-2- vkbZlh,vkj&Mh,evkj] lksyu ¼fgekpy çns'k½ }kjk rS;kj VhbZ,Qvkj dk fooj.k

S.No. Name & address Deta i l s

1.       Mr. Gurumander,  S/o Sh. Randhir, V.P.O. Titoli, District Rohtak-124001, 20 TPA White Button Mushroom Growing Unit

Haryana

2.       -do- 20 TPA Spawn production Unit

3.       M/s. Aujla Mushroom Farm, Sh. Jagroop Singh, S/o  Sh. Kashmir Singh, 500 TPA White Button Mushroom Compost

Dehriwal, Tarsikka, Amritsar, Punjab-143116 production Unit

4.       M/s. Himalayan Touch, Mr. Ashni Kumar, S/o Sh. Bir Singh, Village Basantpur, 100 TPA White Button Mushroom Growing

PO & Tehsil Jawali, District Kangra (H.P.) – 176023 +Compost production Project report

5.       M/s Mushroom Pearls, Mr. Prashant Bharadwaj, Mr. Mohd. Sufyan and 90 TPA White Button Mushroom Growing

Mr. Vipin Saini, 288 Avas Vikas Colony Rookree, District Haridwar, +Compost production Project report

Uttarakhand -247667

6.       -do- 20 TPA Spawn production Unit

7.       M/s. Usawan  Agro Farm, Mr. Vishal Jha, Gram Bacheli Dara Nagar, 700 TPA White Button Mushroom Growing

District- Budaun, Tehseel Dataganj, Uttar Pradesh +Compost production Project report

8.       Mr. Saurav Rana, S/o Sh. Ranjit Singh, R/o Palwal, District Palwal, Haryana 20 TPA White Button Mushroom Growing Unit

9.       Sh. Veeru Ram, Village Shalon, PO Gunhankalan, Tehsil Ramshahr, District 20 TPA White Button Mushroom Growing Unit

Solan (H.P.)

10.   Mr. Ravi Singh Rana, S/o Sh. Kalyan Singh, Ward No.21, 4 Civil Line Colony, 20 TPA White Button Mushroom Growing Unit

Near Shiv Mandir, Palwal, Haryana - 121102

11.   -do- 500 TPA White Button Mushroom Compost

production Unit

12.   M/s. Sidhuz Mushroom Closet, Mr. Jagjit Sidhu, Opp. Park Ave Uppli Road, 36 TPA White Button Mushroom Growing

Sangrur, Punjab production Unit

13.   Mr. Karam Singh, Sh. Suraj Bhan, V.P.O. Mathana, District Kurukshetra, 24 TPA White Button Mushroom Growing

Haryana +Compost production Project report

14.   Mr. Karam Singh, Sh. Suraj Bhan, V.P.O. Mathana, District Kurukshetra, 20 TPA Spawn Production Unit

Haryana

15.   Mr. Sandeep Singh, S/o Sh.Avtar Singh. Village  Arkbas, Tehsil Lehragaga, 1600 TPA White Button Mushroom Compost

District Sangrur-148031, Punjab production Unit

16.   Mr. Layak Ram, S/o Sh. Kundan Ram, Post Office Manju, Tehsil Arki, 20 TPA White Button Mushroom Growing Unit

Khanalag (103), Manjoo, Solan (H.P.) - 173208

17.   Mr. Sahil Dhull, S/o Mr. Brijender Singh #128/11, Nehru Garden Colony 50 TPA White Button Mushroom Growing

Ward No. 16, Kaithal, Haryana -136027 +Compost production Project report

18.   Mr. Akhil Salaria, S/o Sh. Jeet Singh, Village Rinna, PO Bhadwar, Tehsil 20 TPA White Button Mushroom Growing Unit

Nurpur, District Kangra (H.P.) – 176200
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S.No. Name & address Deta i l s

19.   M/s Akshay Enterprises, Dr. Jitendra Kumar Singh, Aparna Residency, Block- 138 TPA White Button Mushroom Growing

B, Flat no. 502, West of IAS colony, RamJaipal Road, Patna- 801503, Bihar +Compost production Project report

20.   Mr. Mahak Mehta,  S/o Sh.Pradeep Mehta, R/o Village Thana, P.O. & Tehsil, 20 TPA White Button Mushroom Growing Unit

Nankhari, District Shimla (H.P.) – 172021

21.   GREENTECH FARMS, Mrs. Savita Singh, Mrs. Sunita Saha, Mrs.Pinky Prasad, 110 TPA White Button Mushroom Growing +

Mrs. Anupa Kumari, Ms. Shalvi Prasad,  Village Sahera, P.S. Namkum Tetri, compost production Project report

At Namkum, District Ranchi, 834010

22.   Mr. Ashish Gautam, S/o Sh. Tota Ram Gautam, Chamora, (263/3), Sarahan, 20 TPA White Button Mushroom Growing Unit

Sirmaur, Pachhad, Himachal Pradesh 173024

23.   Mr. Yogesh Kumar, Village Sai Brahmna, PO Kharsi, Tehsil Sadar, District 20 TPA White Button Mushroom Growing Unit

Bilaspur (H.P.) – 174001

24.   Mrs. Heena Chaudhary, W/o Mr. Hunny Kumar, V.P.O. Thopia, Tehsil 500 TPA White Button Mushroom Compost

Balachaur, District Shaheed Bhagat Singh Nagar, Punjab – 144521 production Unit

25.   Mrs. Sunita Kumari, Village Banmando, PO Tamber, Tehsil Jaisinghpur, 20 TPA White Button Mushroom Growing Unit

District Kangra (H.P.) - 176095

26.   M/s. Shaurya Mushrooms, Mr. Sunil Sharma, Village Phalahi, PO 360 TPA White Button Mushroom Compost

Bhatrana Block: Hoshiarpur 2, Tehsil & District Hoshiarpur, Punjab-146111 production Unit

27.   Mr. Daleep Singh Thakur, S/o Sh. Mihi Ram Thakur, Village Shamla, PO & 20 TPA White Button Mushroom Growing Unit

The Sangrah, District Sirmour (H.P.) -133023

28.   Mrs. Meera Chauhan, C/o Mr. Hitesh Kumar, V.T.C. Dhana, PO Fagu, Sub 20 TPA White Button Mushroom Growing Unit

Tehsil Theog, District Shimla (H.P.)- 171209

29.   Mr. Sikander Singh, S/o Sh. Partap Singh, Village Niyar, PO Aond, Tehsil 500 TPA White Button Mushroom Compost

Nurpur, District Kangra (H.P.) production Unit

30.   Sh. Partap Singh, S/o Sh. Khyal Singh, Village Niyar, PO Aond, Tehsil Nurpur, 500 TPA White Button Mushroom Compost

District Kangra (H.P.) production Unit

31.   Mr. Rudra Prasad Upadhyay, Village Dibong Fakial, PO Ketetong, PS 50 TPA White Button Mushroom Growing

Margherita, District Tinsukia, Assam - 786181 +Compost production Unit

32.   Sh. Geeta Ram S/o Sh. Atma Ram/Ghanta, Village Palog, PO Dagsech, 500 TPA White Button Mushroom Compost

Tehsil Sadar, District Bilaspur (H.P.) production Unit

33.   M/s. Aujla Mushroom Farm, Sh. Jagroop Singh, S/o  Sh. Kashmir Singh, 500 TPA White Button Mushroom Compost

Dehriwal, Tarsikka, Amritsar, Punjab-143116 production Unit

34.   Ms. Sapna Chauhan, Omx City Phase-2, Palwal, Haryana 50 TPA White Button Mushroom Growing Unit

35.   Mr. Chain Singh, S/o Sh. Sunder Singh, Village Gadhasar, PO Kotla Panjola, 20 TPA White Button Mushroom Growing Unit

Sub Tehsil Narang, District Sirmour (H.P.) – 173223

36.   Mr. Harpreet Singh, S/o Sh. Baldev Singh, Village Hema Majra, Barara, 20 TPA White Button Mushroom Growing Unit

Ambala, Haryana – 133203

37.   Smt. Pratibha Sharma, W/o Sh. Vijender Sharma, Village Ladhi, P.O. 20 TPA White Button Mushroom Growing Unit

Domehar, Tehsil Arki, District Solan (H.P.)

38.   M/s. Steelmet Industries, Mrs. Shreya Sehgal, F-238/239, Ghiloth 50 TPA White Button Mushroom Growing

Industrial Area, District Kotputli-Behror, Rajasthan – 301705 +Compost production Unit

39.   Mr. Deepanshu Sharma, Village Darab Ka Jubber, VPO Ghanahatti, 20 TPA White Button Mushroom Growing Unit

Tehsil & District Shimla (H.P.) – 171011

40.   Mrs. Neelama Kumari, W/o Sh. Pushap Raj, Village Bakhalwar, PO & 25 TPA White Button Mushroom Growing Unit

Tehsil - Thunag, District Mandi (HP) – 175048

41.   M/s. Laicha Mushroom Farm, Mr. Gurmeet Singh Dhurala, Village Dhurala, 500 TPA White Button Mushroom Compost

PO Jalbera, Ambala City Haryana-134003 production Unit

42.   Mr. Partap Singh S/o Sh. Baldev Singh, 146, Malikpur, Malakpur, Kurukshetra, 500 TPA White Button Mushroom Compost

Haryana-136128 production Unit

43.   Mr. Abhijeet Singh S/o Sh. Gurvinder Singh, 145, Malikpur, Malakpur, 500 TPA White Button Mushroom Compost

Kurukshetra, Haryana-136128 production Unit
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44.   Mr. Jujhar Singh S/o Sh. Baldev Singh, 146, Malikpur, Malakpur, 500 TPA White Button Mushroom Compost

Kurukshetra, Haryana-136128 production Unit

45.   M/s. Nivedita Mushroom Farm, Mr. Ram Chander S/o Sh. Ravi Dutt, Village 20 TPA White Button Mushroom Growing Unit

Bar, Tehsil Kalka, District Panchkula, Haryana – 133302

46.   M/s. Bhawani Agro Products, Mr. Naresh Pal Kashyap, Village Chabahan 20 TPA White Button Mushroom Growing Unit

(Sen Ki Ser), Nahan, District Sirmour (H.P.) - 173001

47.   -do- 500 TPA White Button Mushroom Compost

production Unit

48.   Mr. Pardeep Singh, S/o Sh. Zile Singh, V.P.O. Nandnor, Sonipat, Haryana – 40 TPA White Button Mushroom Growing Unit

131027

49.   Sh. Ajay S/o Surajbhan, VPO - Birhi kalan,Tehsil and district - Charkhi Dadri 24 TPA White Button Mushroom Growing

State,  Haryana -127026 +Compost production Unit

50.   Mr. Vivek Kaushik, Village Chhoi, PO Morni Hills, District Panchkula, 500 TPA White Button Mushroom Compost

Haryana – 134205 production Unit

51.   Mr.Faquir Chand, S/o Sh. Babu Ram Sharma, Village Morni Hills, Bhoj 20 TPA White Button Mushroom Growing Unit

Jabyal, Morni, Panchkula, Haryana – 134205

52.   Sh. Jagat Ram, S/o Late Sh. Ruldu Ram, Village Kanshipur, P.O. Nihalgarh, 20 TPA White Button Mushroom Growing Unit

Tehsil Poanta Sahib, District Sirmour (H.P.)

53.   Mrs. Swati Raj, “Village Bahuara, PO Sona Gopalpur, Thana Gourichak, 15 TPA White Button Mushroom Growing Unit

Dist Patna, Bihar – 800007

54.   -do- 500 TPA White Button Mushroom Compost

production Unit

55.   Mr. Hardeep Singh S/o Sh. Dharam Singh, Village Manakpur, PO Kakru, 20 TPA White Button Mushroom Growing Unit

District Ambala (Haryana) – 134003

56.   M/s. Galaxy Mushroom Spawn, Village Barhi, Shahpur Road, Gannaur, 50 TPA Spawn Production Unit

Sonepat, Haryana

57.   Mr. Sunil Kumar S/o Sh. Satbir Singh, VPO Manas, Kaithal, Haryana -136027 1500 TPA White Button Mushroom Compost

production Unit

58.   Sh. Nardev Singh, S/o Sh. Prem Chand, Village Thanpuri, Post Rajiana, Tehsil 20 TPA White Button Mushroom Growing Unit

Nagrota Bagwan, District Kangra (H.P.) - 176056

59.   Mr. Prempal Singh, S/o Sh. Kishan Lal, Ramghat Road, Devsaini, Near 20 TPA White Button Mushroom Growing Unit

Kendriya Vidalaya, Quarsi, Aligarh, U.P. -202002

60.   -do- 20 TPA Spawn Production Unit

61.   Mr. Bipin  Kumar Pandey, Village- Barani  Hasana, Post- Hathi Bazar, 12 TPA White Button Mushroom Growing Unit

District- Varanasi - 221405, U.P.

62.   M/s Ananya Mushroom, Village Fatehpur, Post Surapur, Block Akbarpur, 64 TPA White Button Mushroom Growing Unit

District Ambedkar Nagar, Uttar Pradesh

63.   Mr. Manoj Kumar, S/o Sh. Om Prakash Singh, Village Nagla Bhajja, Post 20 TPA White Button Mushroom Growing Unit

Dhampur, District Bijnor (U.P.) – 246761

64.   -do- 20 TPA Spawn Production Unit

65.   Mr. Vikram Singh, S/o Sh. Budhram, Village Kalba, PO Nangal Nuniya, 40 TPA White Button Mushroom Growing Unit

Tehsil Nangal Chaudhary,  District Mahendergarh, Haryana-123023

66.   Sh. Chetan Panwar, S/o Sh. Rajkumar Panwar, Village Lanabaka, PO Dinger 20 TPA White Button Mushroom Growing Unit

Kinner, Tehsil Pachhad, Sirmour, H.P. – 173024

67.   Mr. Rajesh Kumar, S/o Sh. Gika Ram, V.P.O. Naswal, Tehsil Ghumarwin, 20 TPA Spawn Production Unit

District Bilaspur (H.P.)

68.   Mr. Dinesh  Kumar, S/o Sh. Uttam Chand, Village Kevli, PO Surah, Tehsil 20 TPA White Button Mushroom Growing Unit

Balh, District Mandi (H.P.) – 175027

69.   Mr. Hardeep Singh S/o Sh. Dharam Singh, Village Manakpur, PO Kakru, 500 TPA White Button Mushroom Compost

District Ambala (Haryana) – 134003 production Unit
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70.   M/s. Nivedita Mushroom Farm, Mr. Ram Chander S/o Sh. Ravi Dutt, Village 500 TPA White Button Mushroom Compost

Bar, Tehsil Kalka, District Panchkula, Haryana – 133302 production Unit

71.   Mr Suresh Kumar Saini, S/o Sh. Dev Raj, Villager Lower Arniala, PO Kotla 20 TPA White Button Mushroom Growing Unit

Kalan, Tehsil & District Una (H.P.)

72.   Mr. Sagar Vishal, Village Kalianpur, P.O. Lambra, Jalandhar West, 100 TPA White Button Mushroom Growing

Jalandhar – 144026, Punjab +Compost production Unit

73.   Mr. Daljeet Singh, Village Mand Fatehgarh, Tehsil Machhiwara, District 500 TPA White Button Mushroom Compost

Ludhiana, Punjab – 141115 production Unit

74.   M/s. Shreedha Agrofield Pvt Ltd,  5/291 Chandra Kuteer Malla Gorakhpur, 268 TPA White Button Mushroom Growing

Haldwani, Uttarakhand -263129 +Compost production Unit

75.   M/s. Sandhu Mushroom Farm, Mr. Prince Karandeep Singh Sandhu, 72 TPA White Button Mushroom Cultivation

Mr. Kulbir Singh, Mrs.Parmjit Kaur, Manawala, Amritsar, Punjab

76.   -do- 360 TPA White Button Mushroom Compost

production Unit

77.   Mr. Shamsher Ali, S/o Sh. Nizam Khan, Ward No. 5, V.P.O. Lower Chalola, 20 TPA White Button Mushroom Growing Unit

Tehsil & District Una (H.P.)- 174303

78.   Mrs. Pratibha Rani, W/o Mr. Pravesh Kumar, 224, Behind Indian Oil Petrol 20 TPA White Button Mushroom Growing Unit

Pump, Sudhowala (Narendra Vihar), Jhajra, Dehradun, Uttarakhand-248007

79.   Mr. Gurpuneetpal Singh, S/o Sh. Jagtar Singh, Village Ghug Shor, PO Pattar 20 TPA White Button Mushroom Growing Unit

Kalan, Tehsil Kartarpur, District Jalandhar, Punjab-144806

80.   Mr. Raj Kumar, S/o Sh. Dharam Chand, Village & PO Chamned, Hamirpur 20 TPA White Button Mushroom Growing Unit

(H.P.) - 177029

81.   Sh. Dharam Singh, S/o Sh. Chuhar Singh, Village Manakpur, PO Kakru, 20 TPA White Button Mushroom Growing Unit

District Ambala (Haryana) – 134003

82.   Mr. Rohit Bisht, Village Chausla, Haldwani, Nainital, Uttarakhand – 263139 20 TPA White Button Mushroom Growing Unit

83.   M/s. AARA AGRO FARMS, Dr. P. Archana Reddy, 101, Elite Classic Residence, 1800 TPA White Button Mushroom Growing &

Gateway Villas Near Devaki Convention, Bandlaguda, Nagole-500068, Compost production Unit

Hyderabad

84.   M/s. Mahadev Organic Farm, Mr. Sidharath Sood, Village Pasu, Tehsil 120 TPA White Button Mushroom Growing &

Dharamshala. District Kangra (H.P.) – 176057 Compost production Unit

85.   M/s Aashvi Organic Mushroom and Agri Farm, Mrs. Sushma Sinha & 600 TPA White Button Mushroom Growing &

Mr. R. K.Sinha, Flat No. 701, Sri Ram regency, Opp Hariom Towers, Lalpur, Compost production Unit

Ranchi (Jharkhand)

86.   M/s. K. K. Akshya Agro Products, Mr. Aghore Kumar Jena, Anandpur, 120 TPA White Button Mushroom Growing &

Odisha-758015 Compost production Unit

87.   M/s. Raj Agri Venture, Mr. Ranjeet Ranjan, S/o Late Shyamanandan 75 TPA White Button Mushroom Growing &

Sharma, Address:  Raksa Inar Barahia Keri, Village Parsa, Naubatpur, Compost production Unit

Patna, Bihar - 801109

88.   M/s. Sushila Kiran Agri Venture, Mr. Praveen Kumar, S/o Late Radha 75 TPA White Button Mushroom Growing &

Raman Sharma, Village Motipur, PO Naubatpur, Anchal Naubatpur, Compost production Unit

Patna, Bihar

89.   Mrs. Bhavna Verma, PO Plah Chhausa, Tehsil Waknaghat, District Solan 20 TPA White Button Mushroom Growing Unit

(H.P.) - 173234

91.   M/s. Durga Snow White Mushroom Farm, Mr. Tribhuwan Chand Joshi, 50 TPA White Button Mushroom Growing Unit

Balparow Kaladhungi, Nainital, Uttarakhand

92.   Sh. Vikas Behal, S/o Sh. Onkar Singh, Village Sukhar Bharana, P.O. Sukhar, 20 TPA White Button Mushroom Growing Unit

Sukhara Choudrian, Nurpur, Kangra (H.P.) – 176051

93.   M/s. MAA Yashoda Mushroom Farm, Mrs. Yashoda Devi, Village Karmel 500 TPA White Button Mushroom Compost

Banrahi, Post Rudrapur, District Deoria – 274204, Uttar Pradesh production Unit
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94.   Pupri Farmers Producer Company Limited,  Village Temhua, Ward No.8, 35 TPA White Button Mushroom Growing &

Post Hariharpur, P.S. Pupri Block, Pupri Sitamarhi, Bihar – 843320 Compost production Unit

95.   Medley Organic World, Mr. Praveen Kumar, Khasra No. 57/18-23 VPO 500 TPA White Button Mushroom Compost

Haibatpur, District Yamuna Nagar, Pin- 133206, Haryana production Unit

96.   Mr. Vinit Kumar, Village Parasi, Post Bhanganbigha, District Nalanda, 500 TPA White Button Mushroom Compost

Bihar 803118 production Unit

97.   Mr. Gurpreet Singh, S/o Sh. Kuldeep Singh, Sarchur, Sarchur, Gurdaspur, 34 TPA White Button Mushroom Growing Unit

Punjab- 143602

98.   M/s. Fresh G Biotech Lab, Plot No.09, Spring Garden, Uttar Dhona, Near 50 TPA Spawn Production Unit

Times of India Chinhat, Tehsil Sadar, Lucknow, U.P.

99.   Mr. Amit Kumar, S/o Sh. Devinder Singh, Village Manyana, PO Tilly, District 20 TPA White Button Mushroom Growing Unit

Sadar, Mandi (H.P.) – 175001

100. M/s. Delta Agritech Inc. Prop., Mrs. Manmeet Kaur Wazir  Wazir Farms - 50 TPA White Button Mushroom Integrated

Siamipur Road, Vill Siamipur  Teh Kharar, SAS Nagar,  Punjab - 140301 Project report

101. M/s. Chandrama Mushroom Spawn Production Unit, Mr.Suresh Chandra 50 TPA Spawn Production Unit

Sahu, At Behartaposi, PO Nelung, PS Sadar, District Keonjhar – 758002,

Odisha

102.      Mr.  Faquir Chand, S/o Sh. Babu Ram Sharma, Village Morni Hills,  Bhoj 50 TPA White Button Mushroom Growing Unit

Jabyal, Morni, Panchkula, Haryana - 134205

103. M/s. IRAGO Solutions Private Limited, Mr. Ishant Rao, R/o 170/3, Fatehpur, 20 TPA Spawn Production Unit

Tehsil Sarkaghat, District Mandi (H.P.) – 175024

104. Mr. Malkiat Singh, V.P.O. Junga, Tehsil Junga, District Shimla (H.P.) – 171218 20 TPA White Button Mushroom Growing Unit

105. Sh. Krishan Dass, S/o Sh. Madan Singh, Chauki Charech, Sarahan, Tehsil 20 TPA White Button Mushroom Growing Unit

Pachhad, Sirmour, H.P. – 173024

106. Mr. Balbir Chand, Village Saini Majra, P.O. Manjholi, Tehsil Nalagarh, District 20 TPA White Button Mushroom Growing Unit

Solan (H.P.) – 174101

107. Sh. Keshav Ram,  Village Balan, P.O. Jais, Tehsil Theog, District Shimla 20 TPA White Button Mushroom Growing Unit

(H.P.) – 171201

108. Sh. Bhoop Ram, Village Otidhar, P.O. Kelvi, Tehsil Theog, District Shimla 20 TPA White Button Mushroom Growing Unit

(H.P.) – 171212

109. M/s. Nilanchala Agro Services Unit, Mr. Darubrahma Palei, At-Kolipasi, PO 120 TPA White Button Mushroom Production

Dhanhadaiha, PS Ghatgaon, District Keonjhar-758027, Odisha Integrated Project report.

110. Sh.Arun Dutt Sharma, S/o Sh. Som Dutt Sharma, Village Machhari, dakghar 20 TPA White Button Mushroom Growing Unit

Naina Tikker, Tehsil Pachhad, District Sirmour (H.P.) – 173229
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8. COMMITTEE MEETINGS

8- lfefr dh cSBdsa

Meeting of Research Advisory Committee (RAC) of ICAR-DMR, Solan (H.P.) was held on 27th May,

2024.  The Members of RAC were as under for the period 2023-2026 (14.02.2023 – 13.02.2026)

HkkÑvuqi&[kqEc vuqla/kku funs’kky;] lksyu ¼fg0iz0½ esa xfBr vuqla/kku lykgdkj lfefr dh cSBd fnukad 27 ebZ]
2024 dks gqbZA vuqla/kku lykgdkj lfefr ds lnL; 2023&2026 ¼14-02-2023 & 13-02-2026½ vof/k ds fy,
fuEufyf[kr gSaA

S.No. Name & Address Designat ion

Ø-la- Ukke o irk Iknuke

1. Dr. Vijay Singh Thakur, Former Vice Chancellor, UHF, Nauni, Village Kohlara, PO Praunthi, Tehsil Chairman

Jubbal, District Shimla (H.P.) -171205

MkW- fot; flag Bkdqj] iwoZ dqyifr] vkS|kfudh ,oa okfudh fo’ofo|ky;] ukS.kh] xk¡o dksgykjk] Mkd?kj v/;{k
ijkSaFkh] rglhy tqCcy] ftyk f’keyk ¼fg0iz0½&171205

2. Dr. Sudhakar Pandey, Asstt. Director General (HS-II), Hort. Sci. Division, Indian Council of Agricultural Member

Research,KAB-II, Pusa,New Delhi – 110 012

MkW- lq/kkdj ikaMs;] Lkgk;d egkfuns’kd ¼ckxokuh foKku&II½] ckxokuh foKku foHkkx] Hkkjrh; Ñf"k lnL;
vuqla/kku ifj"kn] Ñf"k vuqla/kku Hkou&II] iwlk] ubZ fnYyh&110 012

3. Dr. K.P. Singh, Former-Principal Scientist, IIVR, VaranasiB-27/31B 1, Durgakund, Varanasi (U.P.)-221005 Member

MkW- ds-ih- flag] iwoZ iz/kku oSKkfud] Hkkjrh; lCth vuqla/kku laLFkku] okjk.kklh] ch&27@31ch 1] lnL;
nqxkZdqaM] okjk.kklh ¼mÙkj izns’k½&221005

4. Dr. B.M. Sharma, Prof.(Retd.), HPKVV, Palampur (H.P.)Ganesh Vihar, Khilru, PO Bindravan, Palampur- Member

176061 (H.P.)

MkW- ch- ,e- ’kekZ] izksQslj ¼lsokfuo`Ùk½] fgekpy izns’k Ñf"k fo’ofo|ky;] ikyeiqj ¼fg0iz0½] x.ks’k lnL;
fogkj] f[kyM+w] Mkd?kj fcanjkou] ikyeiqj ¼fg0iz0½&176061

5. Dr. C.D. Thapa, Ex-Professor, Deptt. Of Pl.Path., UHF, Nauni (H.P.) Vaishnav Kunj, Near Power House Member

Saproon, PO Saproon, District Solan (H.P.) - 173211

MkW- lh-Mh- Fkkik] iwoZ izksQslj] ikni jksxfoKku] ;w,p,Q] ukS.kh] oS".ko dqat] lehi ikoj gkml] lnL;
li:u] Mkd?kj li:u] ftyk lksyu ¼fg0iz0½&173211

6. Dr. B.Vijay, Ex-Principal Scientist, ICAR-DMR, Solan.Village Ber Ki Ser, PO Chambaghat, Solan (H.P.)-173213 Member

MkW- ch- fot;] iwoZ iz/kku oSKkfud] HkkÑvuqi&[kqEc vulq/akku funs’kky;] lksyu ¼fg0iz0½] xk¡o csj dh lnL;
lSj] Mkd?kj pEck?kkV] ftyk lksyu ¼fg0iz0½&173213

7. Dr. V.P. Sharma, Director,ICAR-Directorate of Mushroom Research,Chambaghat, Solan (HP) – 1732113 Member

MkW- oh-ih- ’kekZ] funs’kd] HkkÑvuqi&[kqEc vulq/akku funs’kky;] lksyu ¼fg0iz0½&173213 lnL;

8. Sh. Dharmender Rana, S/o Sh. Kuwar Mahan, VPO Singha, Tehsil Haroli, District Una (H.P.) – 176602 Member

Jh /kesZUnz jk.kk] liq= Jh dqaoj eksgu flag jk.kk] xkao o Mk- fla?kk] rglhy gjkSyh] ftyk Åuk lnL;
¼fg0iz0½&176602

9. Sh. Swaran Singh Chib, S/o Sh. Thoru Ram, R/o Fathu Chak, PO Satrayan, Tehsil Suchetgarh, District Member

Jammu – 181102

Jh Lo.kZ flag] liq= Jh Fkks: jke] fuoklh QFkw pd] Mkd?kj lrjk;.k] rglhy lqpsrx<+] ftyk tEew&181102 lnL;

10. Dr.Brij Lal Attri, Principal Scientist,ICAR-Directorate of Mushroom Research, Chambaghat, Solan Member

(H.P.) – 173213 Secretary

MkW- c`t yky v=h] iz/kku oSKkfud] HkkÑvuqi&[kqEc vulq/akku funs’kky;] lksyu ¼fg0iz0½ lnL; lfpo
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Meetings of Institute Research Committee (IRC)

of ICAR-DMR, Solan meetings were held on

02.01.2024, 25.01.2024, 24.04.2024, 20-22 May,

2024, 05.06.2024,  08.07.2024, 31.07.2024 the

Members were as under:

HkkÑvuqi&[kqEc vuqla/kku funs’kky;] lksyu dh laLFkku
vuqla/kku lfefr dh cSBd fnukad 02-01-2024] 25-01-
2024] 24-04-2024] 20&22 ebZ] 2024] 05-06-2024] 08-
07-2024] 31-07-2024 dks gqbZA lfefr ds lnL;
fuEufyf[kr Fks%

S.No. N a m e Designation

Ø-la- Ukke Iknuke

1. Dr. V.P. Sharma, Director Chairman

MkW- oh-ih- ’kekZ] funs’kd v/;{k

2. Dr. Brij Lal Attri, Principal Scientist Member

Secretary

MkW- c``t yky v=h] iz/kku oSKkfud lnL; lfpo

3. Dr. Satish Kumar, Principal Scientist Member

MkW- lrh’k dqekj] iz/kku oSKkfud lnL;

4. Dr. Shwet Kamal, Principal Scientist Member

MkW- ’osr dey] iz/kku oSKkfud lnL;

5. Dr. Anil Kumar, Senior Scientist Member

MkW- vfuy dqekj] ofj"B oSKkfud lnL;

6. Dr. Anuradha Srivastava, Senior Scientist Member

MkW- vuqjk/kk JhokLro] ofj"B oSKkfud lnL;k

7. Dr. Reetu, Scientist Member

MkW- jhrw] oSKkfud lnL;k

8. Dr. Manoj Nath, Scientist Member

MkW- eukst ukFk] oSKkfud lnL;

9. Dr. Anarase Dattatray Arjun, Scientist Member

MkW- vukjls nÙkk=;] oSKkfud lnL;

10. Dr. Shweta Bijla, Scientist Member

MkW- ’osrk fctyk] oSKkfud lnL;k

11. Dr. Jagdish Goyanka, Scientist Member

MkW- txnh’k xks;adk] oSKkfud lnL;

Research Priority Setting & Monitoring (PME)

Committees  const i tuted at  ICAR-DMR,

Solan (H.P.)

HkkÑvuqi&[kqEc vuqla/kku funs’kky;] lksyu ¼fg0iz0½
esa xfBr vuqla/kku izkFkfedrk lsfVax] fuxjkuh vkSj
ewY;kdau lSy

S.No. Name of employee Designat ion

Ø-la- Ukke Iknuke

1. Dr. Brij Lal Attri, Principal Scientist Chairman

MkW- c`t yky v=h iz/kku

oSKkfud@

v/;{k

ih,ebZ lSy

2. Dr. Satish Kumar, Principal Scientist Co-Chairman

MkW- lrh’k dqekj iz/kku

oSKkfud@

lg&v/;{k

ih,ebZ lSy

3. Dr. Anil Kumar, Senior Scientist Member

Secretary

MkW- vfuy dqekj ofj"B

oSKkfud@

lnL; lfpo

4. Dr. Anuradha Srivastava, Senior Scientist Member

MkW- vuqjk/kk JhokLro ofj"B

oSKkfud@

lnL;

5. Mr. Deep Kumar Thakur, PA Dealing

Assistant

(PME Cell)

Jh nhi dqekj Bkdqj futh

lgk;d@

lacaf/kr

lgk;d

¼ih,ebZ lSy½
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Meetings of Scientists/Monthly Planning and

Review Meetings of Scientists of ICAR-DMR,

Solan meetings were held on 05.01.2024,

06.02.2024, 01.03.2024, 05.04.2024, 03.05.2024,

28.05.2024, 05.07.2024, 02.08.2024, 12.09.2024,

09.10.2024, 21.11.2024, 26.11.2024, 06.12.2024,

16.12.2024, 31.12.2024 the Members were as

under:

HkkÑvuqi&[kqEc vuqla/kku funs’kky;] lksyu ds oSKkfudksa
dh@ekfld ;kstuk o leh{kk cSBdsa fnukad 05-01-2024]
06-02-2024] 01-03-2024] 05-04-2024] 03-05-2024] 28-05-
2024] 05-07-2024] 02-08-2024] 12-09-2024] 09-10-2024]
21-11-2024] 26-11-2024] 06-12-2024] 16-12-2024] 31-12-
2024 dks gqbZA lfefr ds lnL; fuEufyf[kr Fks%

S.No. Name Designation

Ø-la- Ukke Iknuke

1. Dr. V.P. Sharma, Director Chairman
MkW- oh-ih- ’kekZ] funs’kd v/;{k

2. Dr. Brij Lal Attri, Principal Scientist Member
MkW- c`t yky v=h] iz/kku oSKkfud lnL; lfpo

3. Dr. Satish Kumar, Principal Scientist Member
MkW- lrh’k dqekj] iz/kku oSKkfud lnL;

4. Dr. Shwet Kamal, Principal Scientist Member
MkW- ’osr dey] iz/kku oSKkfud lnL;

5. Dr. Anil Kumar, Senior Scientist Member
MkW- vfuy dqekj] ofj"B oSKkfud lnL;

6. Dr. Anuradha Srivastava, Senior Scientist Member
MkW- vuqjk/kk JhokLro] ofj"B oSKkfud lnL;k

7. Dr. Reetu, Scientist Member
MkW- jhrw] oSKkfud lnL;k

8. Dr. Manoj Nath, Scientist Member
MkW- eukst ukFk] oSKkfud lnL;

9. Dr. Anarase Dattatray Arjun, Scientist Member
MkW- vukjls nÙkk=;] oSKkfud lnL;

10. Dr. Shweta Bijla, Scientist Member
MkW- ’osrk fctyk] oSKkfud lnL;k

11. Dr. Jagdish Goyanka, Scientist Member
MkW- txnh’k xks;adk] oSKkfud lnL;

Publication Committee

Ikzdk’ku lfefr

S.No. Name Designation

Ø-la- Ukke Iknuke

1. Dr. Brij Lal Attri, Principal Scientist Chairman
MkW- c`t yky v=h] iz/kku oSKkfud v/;{k

2. Dr. Shwet Kamal, Principal Scientist Member
MkW- ’osr dey] iz/kku oSKkfud lnL;

3. Dr. Anil Kumar, Senior Scientist Member
MkW- vfuy dqekj] ofj"B oSKkfud lnL;

4. Dr. Anuradha Srivastava, Scientist Member
MkW- vuqjk/kk JhokLro] oSKkfud lnL;k

Meetings of Scientists-Technical Personnel of

ICAR-DMR, Solan were held on 23.02.2024,

15.03.2024, 19.04.2024, 17.05.2024, 28.06.2024,

19.07.2024, 16.08.2024, 20.09.2024, 25.10.2024,

20.12.2024 the Members were as under:

oSKkfudksa o rduhdh dkfeZdksa dh cSBdsa fnukad 23-02-
2024] 15-03-2024] 19-04-2024] 17-05-2024] 28-06-2024]
19-07-2024] 16-08-2024] 20-09-2024] 25-10-2024] 20-12-
2024  dks gqbZA lnL; fuEufyf[kr gSa%

S.No. Name Designation

Ø-la- Ukke Iknuke

1. Dr. V.P. Sharma Director

MkW- oh- ih- ’kekZ funs’kd

2. Dr. Brij Lal Attri Principal Scientist

MkW- c̀t yky v=h iz/kku oSKkfud

3. Dr. Satish Kumar Principal Scientist

MkW- lrh’k dqekj iz/kku oSKkfud

4. Dr. Shwet Kamal Principal Scientist

MkW- ’osr dey iz/kku oSKkfud

5. Dr. Anil Kumar Senior Scientist

MkW- vfuy dqekj ofj"B oSKkfud

6. Dr. Anuradha Srivastava Senior Scientist

MkW- vuqjk/kk JhokLro ofj"B oSKkfud

7. Dr. Reetu Scientist

MkW- jhrw + oSKkfud

8. Dr. Manoj Nath Scientist

MkW- eukst ukFk oSKkfud

9. Dr.Anarase Dattatray Arjun Scientist

MkW- vukjls nÙkk=; vtqZu oSKkfud

10. Dr. Shweta Bijla Scientist

MkW- ’osrk fctyk+ oSKkfud

11. Dr. Jagdish Goyanka Scientist

MkW- txnh’k xks;adk + oSKkfud

12. Dr. Sushil Kumar CTO

MkW- lq’khy dqekj eq[; rd- vf/kdkjh ¼QkWeZ½

13. Smt. Reeta Bhatia CTO

Jherh jhrk eq[; rd- vf/kdkjh ¼iqLr-½

14. Smt. Shailja Verma CTO

Jherh ’kSytk oekZ eq[; rd-vf/kdkjh ¼dyk½

15. Sh. Ram Lal TO

Jh jke yky Rkduhdh vf/kdkjh ¼Okkgu½

16. Sh. Deepak Sharma TO

Jh nhid ’kekZ Rkduhdh vf/kdkjh ¼dEI;wVj½

17. Sh. Jeet Ram TO

Jh thr jke rduhdh vf/kdkjh ¼QkWeZ½

18. Sh. Guler Singh Rana TO

Jh xqysj flag jk.kk rduhdh vf/kdkjh ¼fo|qr½

19. Smt. Meera Devi Tech. Asstt. (Farm)

Jherh ehjk nsoh rduhdh lgk;d ¼QkWeZ½
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Institute Technology Management Committee (ITMC) and its Members were as under:

laLFkku rduhdh izca/ku lfefr ¼vkbZVh,elh½ o blds lnL; fuEufyf[kr gS%

S. No. Name Designation

Ø-la- Ukke Iknuke

1. Dr. V.P. Sharma Director

MkW- oh- ih- ’kekZ funs’kd

2. Dr. Brij Lal Attri Principal Scientist

MkW- c`t yky v=h iz/kku oSKkfud

3. Dr. Sanjeev Sharma Pricipal Scientist (Plant Pathology), ICAR-Central Potato Research Institute,

Shimla (H.P.), Specialist

MkW- latho ’kekZ iz/kku oSKkfud ¼ikni jksx foKku½] Hkkd`vuqi&dsUnh; vkyw vuqla/kku laLFkku]
f’keyk ¼fg0iz0½ ls fo’ks"kK

4. Dr. Anil Kumar Senior Scientist

MkW- vfuy dqekj ofj"B oSKkfud

5. Dr. Anuradha Srivastava Senior Scientist

MkW- vuqjk/kk JhokLro ofj"B oSKkfud

6. Dr. Satish Kumar Principal Scientist/Member Secretary, ITMC

MkW- lrh’k dqekj iz/kku oSKkfud@lnL; lfpo

GRIEVANCE CELL

f’kdk;r lfefr

Meetings of Grievance Committee held on 15.03.2024, 30.05.2024, 30.08.2024 and 20.12.2024

f’kdk;r lfefr dh cSBdsa 15-03-2024] 30-05-2024] 30-08-2024 rFkk 20-12-2024 dks vk;ksftr dh xbaZA

ELECTED MEMBERS OF GRIEVANCE COMMITTEE

f’kdk;r lfefr ds fuokZfpr lnL;

S N Name & designation Category Capacity

Ø-la- Ukke o inuke Js.kh {kerk@fLFkfr

1 Dr. Reetu, Scientist Scientific Member

Mk- fjrq] oSKkfud oSKkfud LknL;

2 Smt. Shashi Poonam, UDC Administrative Member

Jherh ’k’kh iwue] o0 fyfid izz’kklfud LknL;k

3 Sh.Ram Lal, Technical Officer Technical Member

Jh jkeyky] Rkduhdh vf/kdkjh Rkduhdh LknL;

4 Sh. Vinay Sharma, SSS Skilled Support Staff Member

Jh fou; ’kekZ] ,l-,l-,l dq’ky lgk;d deZpkjh LknL;
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NOMINATED OFFICE SIDE MEMBERS OF GRIEVANCE COMMITTEE

f’kdk;r lfefr ds dk;kZy; Ik{k ds euksuhr lnL;

S N Name & designation Category Capacity

Ø-la- Ukke o inuke Js.kh {kerk@fLFkfr

1. Dr. V.P. Sharma Director Chairman

Mk- oh-ih- ’kekZ] funs’kd oSSKkfud v/;{k

2. Dr. Satish Kumar, Principal Scientist Scientific Member

Mk- lrh’k dqekj+] iz/kku oSKkfud oSSKkfud LknL;

3. Finance & Accounts Officer Audit Member

foRr ,oa ys[kk vf/kdkjh yss[kk ijh{kk LknL;

4. Administrative Officer Administrative Member Secretary

izz’kklfud vf/kdkjh izz’kklfud LknL; lfpo

INSTITUTE JOINT STAFF COUNCIL (IJSC)

Meetings of Institute Joint Staff Council held

on 15.03.2024, 30.05.2024, 30.08.2024 and

20.12.2024

STAFF SIDE MEMBERS OF IJSC

1. Sh. N.P. Negi, Assistant (Member CJSC)

2. Sh. Sanjeev Sharma, LDC

3. Sh. Jeet Ram, Technical Officer

4. Sh. Guler Singh Rana, Technical Officer

(Secretary IJSC)

5. Sh. Vinay Sharma, SSS

OFFICE SIDE MEMBERS OF IJSC

1. Dr. Brij Lal Attri, Principal Scientist

2. Dr. Reetu, Scientist

3. Dr. Manoj Nath, Scientist

4. Dr. Shweta Bijla, Scientist

5. Finance & Accounts Officer

6. Administrative Officer, Member Secretary

la;qDr deZpkjh ifj"kn ¼vkbzZts,llh½

la;qDr deZpkjh ifj"kn ¼vkbzZts,llh½ dh frekgh cSBdsa
fnukad 15-03-2024] 30-05-2024] 30-08-2024 rFkk 20-
12-2024 dks vk;ksftr dh xbZaA

deZpkjh Ik{k ds lnL;%

1- Jh ,u-ih- usxh] lgk;d@lnL; lhts,llh

2- Jh latho ’kekZ] dfu"B fyfid

3- Jh thr jke] rduhdh vf/kdkjh

4- Jh xqysj flag jk.kk] rduhdh vf/kdkjh@
lfpo vkbZts,llh

5- Jh fou; ’kekZ] fLdYM LiksVZ LVkQ

dk;kZy; Ik{k ds lnL;%

1- Mk- c`t yky v=h] iz/kku oSKkfud

2- Mk- fjrq] oSKkfud

3- Mk- eukst ukFk] oSKkfud

4- Mk- ’osrk fctyk+] oSKkfud

5- foRr ,oa ys[kk vf/kdkjh

6- iz’kklfud vf/kdkjh ¼lnL; lfpo½
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INSTITUTE MANAGEMENT COMMITTEE MEMBERS

laLFkku izca/ku lfefr

S.No. Name and address Designat ion

1. Dr. V.P. Sharma, Director, ICAR-Directorate of Mushroom Research, Chambaghat, Solan (H.P.). Chairman

Mk- oh-ih- ’kekZ] funs’kd] HkkÑvi&[kq-vuq- funs’kky;] pEck?kkV] lksyu ¼fg-iz-½A v/;{k

2. Assistant  Director General (HS-1), Indian Council of Agricultural Research, Krishi Anusandhan Member

Bhavan-II, Pusa, New Delhi-12

Lkgk;d egkfuns’kd ¼ckxokuh foKku&1½] Hkkjrh; Ñf"k vuqla/kku ifj"kn] Ñf"k vuqla/kku Hkou&2] lnL;

iwlk] ubZ fnYyh&110012

3. Director of Horticulture, Govt. of Himachal Pradesh , Shimla (HP) Ex-Officio Member

funs’kd ¼ckxokuh½] ckxokuh foHkkx] fgekpy izns’k] f’keyk ¼fg-iz-½ Iknsu LknL;

4. Director of Horticulture, Deptt. of Horticulture, Govt. of Haryana, Panchkula (Haryana). Ex-Officio Member

funs’kd ¼ckxokuh½] ckxokuh foHkkx] gfj;k.kk ljdkj] iapdwyk ¼gfj;k.kk½ Iknsu LknL;

5. Vice Chancellor, Dr. Y.S. Parmar University of Hort. & Forestry, Nauni, Distt. Solan (H.P.) Ex-Officio Member

dqyifr] Mk- ;’koar flag ijekj vkS|kfudh ,oa okfudh fo’ofon~;ky;] ukS.kh] ftyk lksyu] Iknsu LknL;

fgekpy izns’k

6. Dr. Sriram S, Principal Scientist & Head, Crop Protection, ICAR- Indian Institute of Horticultural Member

Research, Bengaluru – 560089.

Mk- Jhjke ,l-] iz/kku oSKkfud@izeq[k] HkkÑvi&Hkkjrh; ckxokuh vuqla/kku laLFkku] cSaxyw:&560089 lnL;

7. Dr. Sanjeev Kumar Sharma, Head, Crop Protection, ICAR- Central Potato Research Insitute, Member

Shimla – 171001 (HP)

Mk- latho dqekj ’kekZ] izeq[k Qly lqj{kk] HkkÑvi&dsUnzh; vkyw vuqla/kku laLFkku] f’keyk&171001 lnL;

8. Dr. Vikas Singh, Principal Scientist & I/c Head, ICAR Indian Institute of Vegetable Research Member

Regional Research Station, Sargatia, Kushinagar – 274304 (UP)

Mk- fodkl flag] iz/kku oSKkfud@bapktZ izeq[k] HkkÑvi&Hkkjrh; lCth vuqla/kku laLFkku {ks=h; lnL;

vuqla/kku LVs’ku] ljxfV;k] dq’khuxj] mRrj izns’k&274304

9. Dr. Satish Kumar, Pricipal Scientist, ICAR-Directorate of Mushroom Research, Solan(HP) Member

Mk- lrh’k dqekj] iz/kku oSKkfud] HkkÑvi&[kqac vuqla/kku funs’kky;] lksyu lnL;

10. Sh. Chander Prakash Sharma, Finance & Accounts Officer, ICAR- Central Potato Research Insitute, Member

Shimla – 171001 (HP)

Jh panz izdk’k ’kekZ] foRr ,oa ys[kk vf/kdkjh] HkkÑvi&dsUnzh; vkyw vuqla/kku laLFkku] f’keyk&171001 lnL;

11. Sh. Dharmendra Rana, VPO. Singa, Tehsil Haroli, Distt. Una (HP) – 176601 Non Official Member

Jh /kesZUnz jk.kk] xkao o Mkd?kj flaxk] rglhy gjksyh] ftyk Åuk] fgekpy izns’k&176601 xSj ljdkjh lnL;

12. Sh. Swaran Singh Chib, R/o Fathu Chak, PO. Satrayan, Tehsil Suchetgarh, Distt. Jammu – 181102 Non Official Member

Jh Lo.kZ flag fNCc] Qkrw pd] Mkd?kj lkrjk;u] rglhy lqpsrx<] tEew&181102 xSj ljdkjh lnL;

13. Administrative Officer, ICAR-DMR, Chambaghat, Solan   (H.P.) Member-Secretary

iz’kklfud vf/kdkjh] HkkÑvi&[kq-vuq- funs’kky;] pEck?kkV] lksyu ¼fg-iz-½ lnL; lfpo
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SWACHH ABHIYAN COMMITTEE

LoPN vfHk;ku lfefr

1. Sh. T.D. Sharma Nodal Officer

Jh rqylh nkl ’kekZ uksMy vf/kdkjh

2. Dr. Rajneesh Jaryal Member

Mk-jtuh’k tj;ky lnL;

3. Sh. Jeet Ram Member

Jh thr jke lnL;

4. Sh. Sanjeev Sharma Member

Jh- latho ’kekZ lnL;

Special Campaign 2.0 for disposal of pending

matters from 14.09.2024 to 02.10.2024

Special campaign 2.0 was organised in the

Directorate from dated 14.09.2024 to 02.10.2024 as

per the directions of the Council. As per the programme,

special emphasis was given to settle down the various

references received in the Directorate through different

portal or otherwise. A comprehensive drive was

undertaken to review the old physical files and

unwanted files were weeded out.  About 4.0 tonnes

office scrap was disposed off during the campaign,

which resulted in the revenue generation of Rs 32,100/

- and almost 400 sq feet space/area was free. During

the programme, in total 15 No. of cleanliness drives

were undertaken and various teams of the Directorate

visited the Residential Colonies/Parks/School/

Prominent Places and the Villages adopted under the

“Mera Gaon Mera Gaurav” to spread the message of

the Cleanliness, sanitation and conservation of water

resources. All the staff members, farmers, Villagers,

Youth and visitors were sensitized about the

Swachhata, personal hygiene and overall cleanliness.

Swachhata Pakhwada from 16.12.2024  to

31.12.2024

As per the direction of the ICAR, various activities

were organized by the Directorate under the Swachhata

Pakhwada held from 16.12.2024 to 31.12.2024.

Comprehensive sanitation and cleanliness drives ware

organized during the period in the campus as well

outside the campus. Various programmes were

organized on and off the campus for creating awareness

among masses for cleanliness in their day to day life.

yafcr ekeyksa ds fuLrkj.k gsrq fnukad 14-09-2024 ls
02-10-2024 rd fo'ks"k vfHk;ku 2-0

ifj"kn ds funsZ'kkuqlkj funs'kky; esa fnukad 14-09-2024
ls 02-10-2024 rd fo'ks"k vfHk;ku 2-0 vk;ksftr fd;k x;kA
dk;ZØe ds vuqlkj funs'kky; esa fofHkUu iksVZy vFkok vU;
ek/;e ls çkIr fofHkUu lUnHkksaZ ds fuLrkj.k ij fo'ks"k cy
fn;k x;kA iqjkuh HkkSfrd Qkbyksa dh leh{kk ds fy, ,d
O;kid vfHk;ku pyk;k x;k vkSj vokafNr Qkbyksa dks gVk
fn;k x;kA  vfHk;ku ds nkSjku yxHkx 4-0 Vu dk;kZy; LØSi
dk fuiVku fd;k x;k] ftlds ifj.kkeLo:i 32]100@&
#i;s dk jktLo çkIr gqvk vkSj yxHkx 400 oxZ QqV txg@{ks=
eqä gks x;kA dk;ZØe ds nkSjku] dqy 15 LoPNrk vfHk;ku
pyk, x, vkSj funs'kky; dh fofHkUu Vheksa us LoPNrk]
LoPNrk vkSj ty lalk/kuksa ds laj{k.k dk lans'k QSykus ds
fy, vkoklh; d‚yksfu;ksa@ikdksaZ@Ldwyksa@çeq[k LFkkuksa vkSj
^^esjk xkao esjk xkSjo^^ ds rgr xksn fy, x, xkaoksa dk nkSjk
fd;kA lHkh LVkQ lnL;ksa] fdlkuksa] xzkeh.kksa] ;qokvksa vkSj
vkxarqdksa dks LoPNrk] O;fäxr LoPNrk vkSj lexz LoPNrk
ds ckjs esa tkx:d fd;k x;kA

16-12-2024 ls 31-12-2024 rd LoPNrk i[kokM+k

vkbZlh,vkj ds funsZ'kkuqlkj fnukad 16-12-2024 ls 31-
12-2024 rd vk;ksftr LoPNrk i[kokM+k ds varxZr funs'kky;
}kjk fofHkUu xfrfof/k;ksa dk vk;kstu fd;k x;kA bl
vof/k ds nkSjku ifjlj ds lkFk&lkFk ifjlj ds ckgj Hkh
O;kid LoPNrk vkSj lQkbZ vfHk;ku vk;ksftr fd;s x;sA
yksxksa ds chp nSfud thou esa LoPNrk ds çfr tkx:drk iSnk
djus ds fy, ifjlj esa vkSj ckgj fofHkUu dk;ZØe vk;ksftr
fd, x,A LoPNrk i[kokM+k ds nkSjku fdlkuksa] xzkeh.k ;qokvksa]
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During the Swachhata Pakhwada various activities like

Swachhata Pledge, sanitation drive in the villages

adopted under the ‘Mera Gaon Mera Gaurav’, stock

taking waste management inside and outside

Directorate’s campus, wealth from waste and various

sanitation campaign etc. were organized by involving

the farmers, Village youth, students and trainees. Kisan

Diwas/Mushroom Day was also celebrated on 23 Dec.,

2024 by involving more than 120 farmers. All the people

involved were sensitized about the Swachhata, personal

hygiene and overall cleanliness.

Nk=ksa vkSj çf'k{kqvksa dks 'kkfey djds LoPNrk 'kiFk] ̂esjk xkao
esjk xkSjo^ ds rgr xksn fy, x, xkaoksa esa LoPNrk vfHk;ku]
funs'kky; ifjlj ds vanj vkSj ckgj vif'k"V çca/ku dk
LV‚d ysuk] dpjs ls /ku vkSj fofHkUu LoPNrk vfHk;ku vkfn
tSlh fofHkUu xfrfof/k;ka vk;ksftr dh xbZaA 23 fnlacj]
2024 dks 120 ls vf/kd fdlkuksa dks 'kkfey djds fdlku
fnol@[kqEc fnol Hkh euk;k x;kA blesa 'kkfey lHkh yksxksa
dks LoPNrk] O;fäxr LoPNrk vkSj lexz LoPNrk ds ckjs esa
tkx:d fd;k x;kA
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9. IMPLEMENTATION OF OFFICIAL LANGUAGE

9- jktHkk"kk dk;kZUo;u

Progress report of official language (Hindi) of

ICAR-Directorate  of  Mushroom Research,

Chambaghat, Solan (H.P.) 2023

Official Language Implementation Committee

(Hindi Committee):

Dr. V.P. Sharma, Director - Chairman

Dr. Brij Lal Attri, Principal Scientist - Member

Ms. Harnoor Kaur, Administrative Officer - Member

Mrs. Sunila Thakur, Private Secretary - Member

Mr. Deep Kumar Thakur, Personal Assistant - Member

Mrs. Shashi Poonam, Upper Division Clerk - Member

Mrs. Reeta Bhatia, CTO- Member Secretary

Brief description of the work done by the official

language implementation committee during the

year 2024

In order to ensure the implementation of the official

language policy of the Government of India and to

ensure the use of Hindi in the work being done by the

Directorate, an official language implementation

committee has been constituted in the Directorate.

Despite the absence of any separate officer and

employee in the Directorate for the implementation of

the official language, as a result of the efforts made by

the Official Language Implementation Committee,

expected success has been achieved in the work and

promotion of Hindi in the Directorate and the goals set

by the council have been completed on time. The brief

description of the work done by the Directorate during

the year 2023 is as follows:-

Implementation on Official Language Annual

Program

The Official Language Annual Program issued by

the Department of Official Language, Ministry of Home

Affairs, Government of India was discussed in the

quarterly meetings of the Official Language

Implementation Committee of the Directorate and

action was taken according to the decisions taken and

all the officers and employees of the Directorate were

informed about the annual program. Correspondence

was done to achieve the set target as per the programme.

Hkk—vuqi&[kqEc vuqla/kku funs'kky;] pEck?kkV] lksyu
¼fg0ç0½ 2024 dh jktHkk"kk fgUnh dh çxfr fjiksVZ

jktHkk"kk dk;kZUo;u lfefr ¼fgUnh lfefr½%

Mk- oh- ih- 'kekZ & funs'kd@v/;{k

Mk- ch- ,y- v=h & ç/kku oSKkfud@ lnL;

dqekjh gjuwj dkSj & ç'kklfud vf/kdkjh@
lnL;k

Jherh lquhyk Bkdqj & futh lfpo@lnL;k

Jh nhi dqekj Bkdqj & futh lgk;d@lnL;

Jherh 'k'kh iwue & o- fyfid@lnL;k

Jherh jhrk & eq- rduhdh vf/kdkjh@
lnL;k lfpo

jktHkk"kk dk;kZUo;u lfefr }kjk o"kZ 2024  ds nkSjku
fd;s x, dk;ksaZ dk laf{kIr fooj.k

Hkkjr ljdkj dh jktHkk"kk uhfr ds dk;kZUo;u dks lqfuf'pr
djus rFkk funs'kky; }kjk laikfnr fd;s tkus okys dkedkt
esa fgUnh dk ç;ksx lqfuf'pr djus ds mís'; ls funs'kky; esa
jktHkk"kk dk;kZUo;u lfefr dk xBu fd;k x;k gSA jktHkk"kk
dk;kZUo;u ds fy, funs'kky; esa vyx ls dksbZ vf/kdkjh o
deZpkjh u gksus ds ckotwn jktHkk"kk dk;kZUo;u lfefr }kjk
fd, x;s ç;klksa ds QyLo:i funs'kky; esa fgUnh ds dkedkt
o çpkj&çlkj esa visf{kr lQyrk çkIr gqbZ gS rFkk ifj"kn
}kjk fu/kkZfjr y{;ksa dks le;kuqlkj iw.kZ fd;k x;kA funs'kky;
}kjk o"kZ 2024 ds nkSjku fd;s x;s dk;ksaZ dk laf{kIr fooj.k
fuEukuqlkj gS%&

jktHkk"kk okf"kZd dk;ZØe ij dk;kZUo;u

jktHkk"kk foHkkx] x`g ea=ky;] Hkkjr ljdkj }kjk tkjh
jktHkk"kk okf"kZd dk;ZØe ij funs'kky; dh jktHkk"kk dk;kZUo;u
lfefr dh =Sekfld cSBdksa esa ppkZ gqbZ rFkk fn, x,
fn'kk&funsZ'kksa ds vuq:i fy, x, fu.kZ;ksa ds vuqlkj dkjZokbZ
dh xbZ rFkk funs'kky; ds lHkh vf/kdkfj;ksa o deZpkfj;ksa dks
okf"kZd dk;ZØe ds vuqlkj fu/kkZfjr y{; çkIr djus gsrq
i=kpkj fd;k x;kA
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Action on letters/c irculars  received from

Department of Official Language, New Delhi,

Town Off ic ia l  Language Implementat ion

Committee,  Solan and Indian Counci l  of

Agricultural Research, New Delhi

During this period various types of letters/circulars

related to latest instructions/rules related to official

language implementation were received from

Department of Official Language, New Delhi, Town

Official Language Implementation Committee, Solan

and Indian Council of Agricultural Research, on which

action was desired, action was taken on them and they

were circulated to all concerned officers and employees

for their information and necessary action.

Compilation and review of Quarterly Hindi

Progress Report

After obtaining/preparing the progress data

related to official language implementation in the

Directorate, a consolidated Hindi progress report of

the Directorate was prepared by compiling all the data

in the quarterly report proforma. This consolidated

report was sent online to Indian Council of Agricultural

Research, New Delhi, Town Official Language

Implementation Committee, Solan and Deputy Director

(Implementation), Department of Official Language,

Northern Regional Implementation Office-1, Delhi A-

Sarojani Nagar, New Delhi. This report was reviewed

and sent to all the officers and employees for pointing

out the deficiencies found.

Implementation of Hindi Promotion Scheme

As per the instructions issued by the Department

of Official Language, an incentive scheme has been

implemented for all officers and employees to do official

work in Hindi in the Directorate. Keeping in view the

works done in the whole year, an evaluation committee

is formed which decides the first, second and third

prizes after examining the files and other works.

Holding of quarterly meetings

Quarterly meetings of the Official Language

Implementation Committee were organized regularly.

In the meetings, discussions were held on achieving

jktHkk"kk foHkkx] ubZ fnYyh] uxj jktHkk"kk dk;kZUo;u

lfefr] lksyu ,oa Hkkjrh; —f"k vuqla/kku ifj"kn~] ubZ

fnYyh ls çkIr i=ksa/ifji=ksa ij dkjZokbZA

bl vof/k esa jktHkk"kk dk;kZUo;u lEcU/kh uohure

funsZ'kksa@fu;eksa ls lEcfU/kr fofHkUu çdkj ds i=@ifji=

vkfn jktHkk"kk foHkkx] ubZ fnYyh] uxj jktHkk"kk dk;kZUo;u

lfefr] lksyu rFkk Hkkjrh; —f"k vuqla/kku ifj"kn ls çkIr

gq, ftu ij dkjZokbZ okafNr Fkh] mu ij dkjZokbZ dh xbZ rFkk

mUgsa lHkh lacaf/kr vf/kdkfj;ksa o deZpkfj;ksa dks mudh tkudkjh

o vko';d dkjZokbZ gsrq ifjpkfyr fd;k x;kA

frekgh fgUnh çxfr fjiksVZ dk ladyu rFkk leh{kk

funs'kky; esa jktHkk"kk dk;kZUo;u lEcU/kh çxfr ds

vk¡dM+s çkIr@rS;kj dj =Sekfld fjiksVZ çksQkekZ esa lHkh

vk¡dM+ksa dks ladfyr dj funs'kky; dh lesfdr fgUnh çxfr

fjiksVZ rS;kj dh xbZA bl lesfdr fjiksVZ dks Hkkjrh; —f"k

vuqla/kku ifj"kn] ubZ fnYyh]  uxj jktHkk"kk dk;kZUo;u

lfefr] lksyu rFkk mi&funs'kd ¼dk;kZUo;u½] jktHkk"kk foHkkx]

mÙkjh {ks=h; dk;kZUo;u dk;kZy;&1] fnYyh ,&ljkstuh uxj]

ubZ fnYyh dks v‚u ykbZu HkstkA bl fjiksVZ dh leh{kk dh xbZ

rFkk ikbZ xbZ dfe;ksa dks bafxr dj nwj djus ds fy, lHkh

vf/kdkfj;ksa o deZpkfj;ksa dks lq/kkj ds fy, çsf"kr fd;k x;kA

fgUnh çksRlkgu ;kstuk dk Øk;kZUo;u

jktHkk"kk foHkkx }kjk tkjh funsZ'kksa ds vuq:i funs'kky;

esa ljdkjh dkedkt ewy :i esa fgUnh esa djus ds fy,

çksRlkgu ;kstuk lHkh vf/kdkfj;ksa o deZpkfj;ksa ds fy, ykxw

dh gSA iwjs o"kZ esa fd, x, dk;ksaZ dks eísutj j[krs gq, ,d

ewY;kadu lfefr dk xBu fd;k tkrk gS tks QkbZyksa o vU;

dk;ksaZ dk voyksdu dj çFke] f}rh; o r`rh; iqjLdkjksa dk

fu.kZ; djrh gSA

=Sekfld cSBdksa dk vk;kstu

jktHkk"kk dk;kZUo;u lfefr dh =Sekfld cSBdksa dk

fu;fer vk;kstu fd;k x;kA  cSBdksa esa jktHkk"kk okf"kZd
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the targets set in the Official Language Annual

Programme, compliance of instructions/orders received

from time to time from Department of Official

Language, New Delhi, Town Official Language

Implementation Committee, Solan and Indian Council

of Agricultural Research and in these meetings Action

was taken to implement the decisions taken.

Organization of quarterly off icial  language

workshops

Following the guidelines of Government of India/

Council, quarterly official language workshops were

organized regularly in the Directorate. In these

workshops (Fig. 9.1), the obstacles in working in Hindi

were discussed and measures were suggested to

remove them. All types of forms were prepared in

bilingual form for all the officers and employees of the

Directorate and downloaded on everyone’s computers

so that they can use these forms in day to day office

use (Fig. 9.1).

dk;ZØe esa fu/kkZfjr fd, x, y{;ksa dks çkIr djus ds fy,]
le;& le; ij jktHkk"kk foHkkx] ubZ fnYyh] uxj jktHkk"kk
dk;kZUo;u lfefr] lksyu ,oa Hkkjrh; —f"k vuqla/kku ifj"kn~
ls çkIr funsZ'kksa@vkns'kksa ds vuqikyu ij ppkZ dh xbZ rFkk bu
cSBdksa esa fy, x, fu.kZ;ksa dks ykxw djus ds fy, dkjZokbZ dh
xbZA

=Sekfld jktHkk"kk dk;Z'kkykvksa dk vk;kstu

Hkkjr ljdkj@ifj"kn ds fn'kk&funsZ'kksa dk ikyu djrs
gq, funs'kky; esa =Sekfld jktHkk"kk dk;Z'kkykvksa dk fu;fer
vk;kstu fd;k x;k ¼fp= 9-1½A bu dk;Z'kkykvksa esa fgUnh esa
dk;Z djus esa vk jgh ck/kkvksa ij ppkZ dh xbZ rFkk mudk
fuokj.k djus ds fy, mik; lq>k, x,A funs'kky; ds lHkh
vf/kdkfj;ksa o deZpkfj;ksa ds fy, lHkh çdkj ds çi= f}Hkk"kh
:i esa rS;kj fd, x, o lHkh ds daI;wVjksa ij MkmuyksM fd,
x, rkfd os fnu&çfrfnu dk;kZy; ç;ksx esa bu çi=ksa dks

ç;ksx esa yk,aA

Fig. 9.1. Staff of the Directorate attending quarterly official language workshop

fp=- 9-1- =Sekfld jktHkk"kk dk;Z'kkyk esa Hkkx ysrs funs'kky; ds deZpkjh

Hindi fortnight organized

Hindi fortnight was organized at ICAR-Directorate

of Mushroom Research, Solan from 14-28 September,

2024, in which 5 competitions were organized, the

details of which are as follows:-

fgUnh i[kokM+s dk vk;kstu

Hkk—vuqi&[kqEc vuqla/kku funs'kky;] lksyu esa fgUnh
i[kokM+s dk vk;kstu fnukad 14&28 flrEcj] 2024 rd
fd;k x;k ftlesa 5 çfr;ksfxrk,a djok;h x;ha] ftudk
fooj.k fuEufyf[kr gS%&
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Date: 14.09.2024

Calligraphy Competition: This competition was for

all the officers and employees of the Directorate. 15

participants took part in this competition. The main

objective of this competition was to practice writing

and check the beautiful writing of all the officers and

employees. The following officers/employees won

prizes in this competition:

1. Dr. Brij Lal Attri, Principal Scientist – I

2. Dr Anuradha Srivastava, Senior Scientist – II

3. Dr Ashish Dhangar, F&AO – III

4. Sh. Jeet Ram, Techical Officer and Mrs. Shashi

Poonam, Upper Division Clerk–Consolation

Date: 17.09.2024

Dictation Competition: This competition was for all

the officers and employees of the Directorate. 09

participants took part in this competition. The following

officers/employees won prizes in this competition:

1. Dr Anuradha Srivastava, Scientist – I

2. Dr. Ashish Dhangar, Finance & Accounts Officer – II

3. Dr Shwet Kamal, Principal Scientist – III

Date: 19.09.2024

Hindi  Typing Competit ion in  Unicode:  This

competition was for all the officers and employees of

the Directorate. 07 participants of the Directorate

participated in this competition. The following officers/

employees won prizes in this competition:

1. 1. Dr Anuradha Srivastava, Senior Scientist – I

2. Mrs. Shashi Poonam, Upper Division Clerk – II

3. Dr Shweta Bijla, Scientist - III

Date: 23.09.2024

Essay writing competition: This competition was

for all the officers and employees of the Directorate.

04 participants of the Directorate participated in this

competition. Since the number of participants were

very less only consolation prize was given.

Sh. Ram Lal, Technical Officer - Consolation

fnukad% 14-09-2024

lqys[k çfr;ksfxrk%  ;g çfr;ksfxrk funs'kky; ds lHkh
vf/kdkfj;ksa o deZpkfj;ksa ds fy, FkhA bl çfr;ksfxrk esa 15
çfrHkkfx;ksa us Hkkx fy;kA bl çfr;ksfxrk dk eq[; mís';
lHkh vf/kdkfj;ksa o deZpkfj;ksa dk fy[kus dk vH;kl rFkk
lqUnj fy[kkbZ dks tk¡puk FkkA bl çfr;ksfxrk esa fuEufyf[kr
vf/kdkfj;ksa@deZpkfj;ksa us iqjLdkj thrs%

1- Mk- c`t yky v=h] ç/kku oSKkfud  &  çFke
2- Mk- vuqjk/kk JhokLro] o- oSKkfud  &  f}rh;
3- Mk- vk'kh"k /kuxj] fo- ys- vf/kdkjh  &  r`rh;
4- Jherh 'k'kh iwue] o- fyfid  &  lkaRouk
5- Jh thr jke] r- vf/kdkjh  &  lkaRouk

fnukad% 17-09-2024

Jqrys[ku çfr;ksfxrk% ;g çfr;ksfxrk funs'kky; ds lHkh
vf/kdkfj;ksa o deZpkfj;ksa ds fy, FkhA bl çfr;ksfxrk esa 9
çfrHkkfx;ksa us Hkkx fy;kA bl çfr;ksfxrk esa fuEufyf[kr
vf/kdkfj;ksa@deZpkfj;ksa us iqjLdkj thrs%

1- Mk- vuqjk/kk JhokLro] oSKkfud  &  çFke
2- Mk- vk'kh"k /kuxj] fo- ys- vf/kdkjh  &  f}rh;
3- Mk- 'osr dey] ç/kku oSKkfud  &  r`rh;

fnukad 19-09-2024

;wfudksM esa fganh VkbZfiax çfr;ksfxrk% ;g çfr;ksfxrk
funs'kky; ds lHkh vf/kdkfj;ksa o deZpkfj;ksa ds fy, FkhA bl
çfr;ksfxrk esa funs'kky; ds 7  çfrHkkfx;ksa us Hkkx fy;kA bl
çfr;ksfxrk esa fuEufyf[kr vf/kdkfj;ksa@deZpkfj;ksa us iqjLdkj
thrs%

1- Mk- vuqjk/kk JhokLro] o- oSKkfud  &  çFke
2- Jherh 'k'kh iwue] o- fyfid  &  f}rh;
3- Mk- 'osrk fctyk] oSKkfud  &  r`rh;

fnukad% 23-09-2024

fuca/k çfr;ksfxrk% ;g çfr;ksfxrk funs'kky; ds lHkh
vf/kdkfj;ksa o deZpkfj;ksa ds fy, FkhA  bl çfr;ksfxrk esa 4
çfrHkkfx;ksa us Hkkx fy;kA bl çfr;ksfxrk esa fuEufyf[kr
vf/kdkfj;ksa@deZpkfj;ksa us iqjLdkj thrs%

1- Jh jke yky] r- vf/kdkjh  &  lkaRouk
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Date: 26.09.2024

Translation from English to Hindi and from Hindi

to English: This competition was for all officers and

employees of the Directorate. 05 participants

participated in this competition. The following officers/

employees won prizes in this competition:

1. Dr Shwet Kamal, Principal Scientist - I

2. Shri Deep Kumar Thakur, Personal Assistant – II

3. Dr. Ashish Dhangar, F&AO - III

Dated 01.10.2024

The Hindi fortnight was concluded on 01.10.2024,

in which prizes were given to the winners of various

competitions and to the officers and employees who

did excellent work in Hindi throughout the year.

Award under incentive scheme for doing official

work basically in Hindi throughout the year

(Under the guidelines received from the

Government of India, Ministry of Home Affairs,

Department of Official Language, New Delhi City Centre-

2 Building, Jaisingh Road, New Delhi-110 001 vide Office

Memorandum No. 12013/01/2011-NR(Policy) dated

September 14, 2016 Incentive scheme for doing

maximum work in Hindi in the previous year

(September, 2023 to August, 2024)

Awards were given to the following officers and

employees for doing maximum work in Hindi

throughout the year.

1. First Prize

1. Sh. Deep Kumar Thakur, Personal Assistant

2. Sh. N.P. Negi, Assistant

2. Second Prize

1. Dr Brij Lal Attri, Principal Scientist

2. Sh. T.D. Sharma, Asstt. Administrative Officer

3. Shri Sanjeev Sharma, Lower Division Clerk

3. Third Prize

1. Sh. Bhim Singh, Assistant

2. Shri Dharam Das, Upper Division Clerk

3. Mrs Shashi Poonam, Upper Division Clerk

4. Shri Roshan Negi, Lower Division Clerk

fnukad% 26-09-2024

vuqokn vaxzsth ls fgUnh esa rFkk fganh ls vaxzsth esa
çfr;ksfxrk% ;g çfr;ksfxrk funs'kky; ds lHkh vf/kdkfj;ksa
o deZpkfj;ksa ds fy, FkhA bl çfr;ksfxrk esa 5  çfrHkkfx;ksa
us Hkkx fy;kA bl çfr;ksfxrk esa fuEufyf[kr vf/kdkfj;ksa@
deZpkfj;ksa us iqjLdkj thrs%

1- Mk- 'osr dey] ç/kku oSKkfud  &  çFke
2- Jh nhi dqekj Bkdqj] futh lgk;d  &  f}rh;
3- Mk- vk'kh"k /kuxj] fo- ys- vf/kdkjh  &  r`rh;

fnukad 01-10-2024

fgUnh i[kokM+s dk lekiu fnukad 01-10-2024  dks fd;k
x;k ftlesa fofHkUu çfr;ksfxrkvksa ds fotsrkvksa dks rFkk lkjk
lky fgUnh esa mR—"V dk;Z djus okys vf/kdkfj;ksa o deZpkfj;ksa
dks iqjLdkj çnku fd, x,A

iwjs o"kZ ljdkjh dkedkt ewy :i ls fgUnh esa djus ds
fy, çksRlkgu ;kstuk ds rgr iqjLdkj

¼Hkkjr ljdkj] x`g ea=ky;] jktHkk"kk foHkkx] ubZ fnYyh
flVh lsaVj&2 fcfYMax] t;flag jksM+] ubZ fnYyh & 110 001
ds dk;kZy; Kkiu la0 12013/01/2011&jk0Hkk0¼uhfr½ fnukad
14 flrEcj] 2016  }kjk çkIr fn'kk&funsZ'kksa ds varxZr iwoZ o"kZ
¼flrEcj] 2023  ls vxLr] 2024½ esa dk;kZy; esa vf/kd ls
vf/kd dk;Z fgUnh esa djus ds fy, çksRlkgu ;kstuk

iwjs o"kZ fgUnh esa lokZf/kd dk;Z djus ds fy, fuEufyf[kr
vf/kdkfj;ksa o deZpkfj;ksa dks iqjLdkj fn, x,A

1-  çFke iqjLdkj

1- Jh nhi dqekj Bkdqj] futh lgk;d
2- Jh ,u- ih- usxh] lgk;d

2-  f}rh; iqjLdkj

1- Mk- c`t yky v=h] ç/kku oSKkfud
2- Jh Vh-Mh- 'kekZ] l0 ç'kklfud vf/kdkjh
3- Jh latho 'kekZ] fuEu Js.kh fyfid

3-  r`rh; iqjLdkj

1- Jh Hkhe flag] lgk;d
2- Jh /keZ nkl] o-fyfid
3- Jherh 'k'kh iwue] o- fyfid
4- Jh jks'ku usxh] fuEu Js.kh fyfid
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Main activities and achievements related to

annual Hindi progress of the Directorate

A concise summary of the major activities and

achievements of the Official Language Implementation

Committee is presented in the form of an annual Hindi

progress report.

1. The Directorate was awarded the second prize of

‘Rajarshi Tandon Puraskar Yojana’ 2020-21 by the

Council for promoting the use of official language

Hindi in small institutions of ‘A’ and ‘B’ region.

2. More than 85 percent personnel of the Directorate

have proficiency/working knowledge in Hindi,

therefore this Directorate has been notified as Hindi

Office in the Gazette of Government of India under

Rule 10(4) of Official Language.

3. Meetings of the Official Language Implementation

Committee were held on 12.01.2024, 19.04.2024,

19.07.2024 and 09.10.2024. The agenda of all the

meetings was decided according to the

requirements of the annual implementation and

only after the approval of the Chairman, Official

Language Implementation Committee.

4. Official Language workshops were organized on

22.03.2024, 28.06.2024, 30.09.2024 and

13.12.2024, following the guidelines issued by the

Government of India/Council from time to time, in

which all the officers and employees of the

Directorate voluntarily participated for successfully

achieving the objectives of the workshops.

5.  Out of all the letters received in Hindi or signed in

Hindi, to which it was considered necessary to

answer, those letters were answered only in Hindi.

6.  In the context of compliance of Section 3(3) of the

Official Language Act, 1963 and other rules, office

orders have been issued from time to time to each

officer and employee of the Directorate and efforts

are being made to ensure their 100% compliance.

7. Minutes of most of the meetings of the Directorate

were prepared in Hindi.

8. All 55 standard forms have been prepared

bilingually and continuous efforts are being made

so that all the personnel fill them in Hindi only.

funs'kky; dh okf"kZd fgUnh çxfr laca/kh eq[;
xfrfof/k;k¡ ,oa miyfC/k;k¡

jktHkk"kk dk;kZUo;u lfefr dh çeq[k&çeq[k xfrfof/k;ksa
vkSj miyfC/k;ksa dk laf{kIr&fooj.k okf"kZd fgUnh çxfr fjiksVZ
ds :i esa çLrqr fd;k x;k gSA

1- funs'kky; dks ̂d* vkSj ̂[k* {ks= ds NksVs laLFkkuksa esa fgUnh
ds iz;ksx dks c<+kok nsus ds fy, ifj"kn }kjk ^jktf"kZ
V.Mu iqjLdkj ;kstuk* 2020&21 dk nwljk iqjLdkj
fn;k x;kA

2- funs'kky; ds 85 çfr'kr ls vf/kd dkfeZd fgUnh esa
çoh.krk@dk;Zlk/kd Kku çkIr gS blfy, ;g funs'kky;
jktHkk"kk fu;e 10¼4½ ds varxZr Hkkjr ljdkj ds xtV
esa fgUnh dk;kZy; ds :i esa vf/klwfpr fd;k tk pqdk gSA

3- jktHkk"kk dk;kZUo;u lfefr dh cSBdsa fnukad 12-01-
2024] 19-04-2024] 19-07-2024 o 09-10-2024 dks laiUu
gqbZA lHkh cSBdksa dh dk;Zlwph okf"kZd dk;kZUo;u dh
vis{kkvksa ds vuqlkj ,oa v/;{k egksn;] jktHkk"kk
dk;kZUo;u lfefr ds vuqeksnu ds ckn gh r; dh xbZA

4- Hkkjr ljdkj@ifj"kn }kjk le;&2 ij tkjh fn'kk&funsZ'kksa
dk ikyu j[krs gq, jktHkk"kk dk;Z'kkykvksa dk vk;kstu
fnukad 22-03-2024] 28-06-2024] 30-09-2024 o 13-12-
2024 dks fd;k x;k ftlesa funs'kky; ds lHkh
vf/kdkfj;ksa o deZpkfj;ksa us LosPNk ls Hkkx ysdj
dk;Z'kkykvksa ds y{;ksa dks lQyrkiwoZd çkIr fd;kA

5- fgUnh esa çkIr ;k fgUnh esa gLrk{kfjr lHkh i=ksa esa ls ftu
i=ksa dk mÙkj nsuk visf{kr le>k x;k] mu i=ksa dk mÙkj
dsoy fgUnh esa gh fn;k x;kA

6- jktHkk"kk vf/kfu;e] 1963 dh /kkjk 3¼3½ rFkk vU; fu;eksa
dh vuqikyuk ds lanHkZ esa funs'kky; ds çR;sd vf/kdkjh
o deZpkjh dks le;&le; ij dk;kZy; vkns'k tkjh
fd, x, o budh 'kr&çfr'kr vuqikyu lqfuf'pr djokus
ds ç;kl fd, x;sA

7- funs'kky; dh vf/kdrj cSBdksa ds dk;Zo`Ùk fgUnh esa rS;kj
fd, x,A

8- lHkh 55 ekud QkeksaZ dks f}Hkk"kh :i esa rS;kj dj fy;k
x;k gS rFkk fujarj ç;kl fd, tk jgs gSa rkfd lHkh
dkfeZd bUgsa fgUnh esa gh HkjsaA
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9. Hindi software has been downloaded in all 35

computers of the Directorate. With this, every

officer and employee working on computer can

work in Hindi or in both Hindi and English

simultaneously in any language as per their wish.

10. A roster has been prepared for all the officers of

the Directorate with knowledge of Hindi and it has

also been put on the Directorate’s website

dmrsolan.icar.gov.in

11. All sign boards, information boards, name boards

and other similar boards of the Directorate have

been prepared in bilingual form.

12. Training compendium for the training programs of

the Directorate is available in both Hindi and English

languages.

13. Code manuals and other procedural literature are

available in Hindi.

14. With the aim of increasing the Hindi word

knowledge of the officers and employees of the

Directorate, a Hindi word is written everyday on

the blackboard under the heading ‘Today’s word’

so that the word knowledge of the officers and

employees can increase.

15. Rubber stamps to be used in daily works in the

office have been prepared in bilingual form.

16. A committee has been formed for the purchase of

Hindi books, which recommends the purchase of

books for the Hindi library. Efforts are being made

to buy books in the library every year according to

the target set by the Department of Official

Language. The list of all the publications available

in Hindi in the library of the Directorate has been

made available on the website of the Directorate.

17. Apart from this, Dr. V.P. Sharma, Director and

Chairman, Official Language Implementation

Committee, under the continuous personal-

cooperation and guidance, timely organization of

Hindi quarterly meetings and workshops and

mutual cooperation and coordination of all the

officers and employees working in the Directorate,

activities related to official language

implementation progressed continuously moving

forward.

9- funs'kky; ds lHkh 35 dEi;wVjksa esa fgUnh l‚QVos;j dks
MkmuyksM fd;k x;k gSA blls dEi;wVj ij dke djus
okys çR;sd vf/kdkjh o deZpkjh dks viuh bPNkuqlkj
fgUnh esa vFkok fgUnh vkSj vaxzsth nksuksa esa fdlh Hkh Hkk"kk
esa ,d lkFk dke dj ldrs gSaA

10- funs'kky; ds lHkh vf/kdkfj;ksa dk fgUnh dh tkudkjh
laca/kh jksLVj rS;kj fd;k x;k gS rFkk funs'kky; dh
osclkbZV dmrsolan.icar.gov.in ij Hkh Mkyk x;k gSA

11- funs'kky; ds lHkh lkbZu cksMZ] lwpuk cksMZ] uke iê o
vU; blh çdkj ds cksMZ f}Hkk"kh :i esa rS;kj djok, x,
gSaA

12- funs'kky; ds ç'kh{k.k dk;ZØeksa ds fy, ç'kh{k.k lkj&laxzg
¼VªSfuax dEisfM;e½ fgUnh o vaxzsth nksuksa Hkk"kkvksa esa
miyC/k gSA

13- dksM eSuqvyksa vkSj vU; dk;Zfof/k lkfgR; fgUnh esa
miyC/k gSA

14- funs'kky; ds vf/kdkfj;ksa rFkk deZpkfj;ksa ds fgUnh 'kCn
Kku dks c<+kus ds mís'; ls ';keiê ¼CySd cksMZ½ ij Þvkt
dk 'kCnß 'kh"kZd ds vUrxZr çfrfnu fgUnh dk 'kCn fy[kk
tkrk gS rkfd vf/kdkfj;ksa o deZpkfj;ksa ds 'kCn Kku esa
o`f) gks ldsA

15- dk;kZy; esa nSfud dk;ksaZ es ç;ksx gksus okyh jcM+ dh
eksgjksa dks f}Hkk"kh :i esa rS;kj fd;k x;k gSA

16- fgUnh iqLrdksa dh [kjhn ds fy, ,d lfefr cukbZ xbZ gS
tks iqLrdky; ds fy, fgUnh iqLrdsa [kjhnus dh flQkfj'k
djrh gSA iqLrdky; esa çR;sd o"kZ jktHkk"kk foHkkx }kjk
fu/kkZfjr y{; ds vuqlkj iqLrdsa [kjhnus dk ç;kl fd;k
tk jgk gSA funs’kky; ds iqLrdky; esa fgUnh esa miyC/k
lHkh izdk’kuksa dh lwph funs’kky; dh osclkbV ij
miyC/k djk nh xbZ gSA

17- blds vfrfjä Mk- oh-ih- 'kekZ] funs'kd ,oa v/;{k]
jktHkk"kk dk;kZUo;u lfefr ds lrr~ futh&lg;ksx vkSj
ekxZn'kZu ds rgr fgUnh dh frekgh cSBdksa o dk;kZ'kkykvksa
dk le; ij vk;kstu o funs'kky; esa dk;Zjr lHkh
vf/kdkfj;ksa o deZpkfj;ksa ds vkilh lg;ksx vkSj esyfeyki
ds lkFk jktHkk"kk dk;kZUo;u laca/kh xfrfof/k;ka fujarj
çxfr dh vksj vxzlj gks jgh gSaA
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Celebration of Republic Day

ICAR-Directorate of Mushroom Research, Solan

celebrated 75th Republic Day on 26th Jan., 2024. Dr V.P.

Sharma, Director highlighted the achievements of the

Directorate and called upon all the staff members to

contribute maximum to take the mushroom industry

to new heights in the country (Fig. 10.1).

x.kra= fnol lekjksg dk vk;kstu

vkbZlh,vkj&[kqEc vuqla/kku funs'kky;] lksyu us 26
tuojh] 2024 dks 75oka x.kra= fnol euk;kA M‚- oh-ih- 'kekZ]
funs'kd us funs'kky; dh miyfC/k;ksa ij çdk'k Mkyk vkSj
lHkh deZpkfj;ksa ls ns'k esa [kqEc m|ksx dks ubZ Åapkb;ksa ij ys
tkus ds fy, vf/kdre ;ksxnku nsus dk vkºoku fd;k ¼fp=
10-1½A

10. INSTITUTIONAL ACTIVITIES

10- laLFkkxr xfrfof/k;ka

Fig. 10.1. Celebration of 75 th Republic Day at ICAR-DMR, Solan

fp= 10-1- vkbZlh,vkj&Mh,evkj] lksyu esa 75osa x.kra= fnol dk t'u

National Science Day celebration

38th National Science Day was observed on 28th

Feb., 2024 at ICAR-DMR, Solan in which all the staff

members of the Directorate along with students from

St. Lukes School, Solan (H.P.) actively participated. The

theme of the National Science Day was Indigenous

technologies for viksit Bharat. A small exhibition was

also arranged in which the different technologies and

mushroom products were displayed on this day for

creating awareness about cultivation and utilization of

mushroom (Fig.10.2).

jk"Vªh; foKku fnol lekjksg

28 Qjojh] 2024 dks vkbZlh,vkj&Mh,evkj] lksyu esa
38oka jk"Vªh; foKku fnol euk;k x;k] ftlesa funs'kky; ds
lHkh LVkQ lnL;ksa ds lkFk&lkFk lsaV Y;wDl Ldwy] lksyu
¼,p-ih-½ ds Nk=ksa us lfØ; :i ls Hkkx fy;kA jk"Vªh; foKku
fnol dk fo"k; fodflr Hkkjr ds fy, Lons'kh rduhd FkkA
bl fnu [kqEc dh [ksrh vkSj mi;ksx ds ckjs esa tkx:drk iSnk
djus ds fy, ,d NksVh çn'kZuh Hkh vk;ksftr dh xbZ ftlesa
fofHkUu rduhdksa vkSj [kqEc mRiknksa dks çnf'kZr fd;k x;k
¼fp=-10-2½A



99

laLFkku vuqla/kku ifj"kn ¼vkbZvkjlh½ dh cSBd

funs'kky; dh laLFkku vuqla/kku ifj"kn ¼vkbZvkjlh½ dh
cSBdsa 24 vçSy] 2024] 21 vkSj 22 ebZ] 2024] 8 tqykbZ] 2024
vkSj 31 tqykbZ] 2024 dks vk;ksftr dh xbZa] ftlesa ubZ vkSj
py jgh vuqla/kku ifj;kstukvksa ij foLrkj ls ppkZ dh xbZ
vkSj o"kZ ds fy, rduhdh dk;ZØe dks vafre :i fn;k x;kA

lfpo Ms;j ,oa egkfuns'kd] vkbZlh,vkj dk nkSjk

M‚- fgeka'kq ikBd] ekuuh; lfpo Ms;j ¼Hkkjr ljdkj½
vkSj egkfuns'kd] vkbZlh,vkj] ubZ fnYyh us funs'kky; ds
fofHkUu vuqla/kku vkSj vU; fodklkRed xfrfof/k;ksa dh
leh{kk djus ds fy, 26 vçSy] 2024 dks vkbZlh,vkj&
Mh,evkj] lksyu ¼,p-ih-½ dk nkSjk fd;kA muds lkFk ,Mhth
¼ckxokuh½ M‚- lq/kkdj ikaMs Hkh FksA fofHkUu ç;ksx'kkykvksa ds
nkSjs ds vykok] x.kekU; O;fä;ksa dks Li‚u vkSj [kqEc [ksrh
bdkb;ka fn[kkbZ xbZa ¼fp= 10-3½A

vuqla/kku lykgdkj lfefr dh cSBd

funs'kky; dh vuqla/kku lykgdkj lfefr dh cSBd 27
ebZ] 2024 dks vk;ksftr dh xbZA v/;{k M‚- fot; flag
Bkdqj vkSj lnL; M‚- oh-ch- iVsy] ,Mhth ¼ckxokuh½] M‚- ds-
ih-flag] M‚- ch-,e- 'kekZ] M‚- lh-Mh- Fkkik ds lkFk Jh- /kesZUæ

Institute Research Council (IRC) meeting

The Institute Research Council (IRC) meetings of

the Directorate were organized on 24th April, 2024,

21st & 22nd May, 2024, 8th July, 2024 and 31st July,

2024 in which the new and on-going research projects

were discussed in detail and finalized the technical

programme for the year.

Visit of Secretary DARE & DG, ICAR

Dr Himanshu Pathak, Hon’ble Secretary DARE (GoI)

& DG, ICAR, New Delhi visited ICAR-DMR, Solan (H.P.)

on 26th April, 2024 to review various research and other

developmental activities of the Directorate. He was

accompanied by Dr Sudhakar Pandey, ADG (Hort.).

Apart from visit to different laboratories, the spawn

and mushroom cultivation units were shown to the

dignitaries (Fig. 10.3).

Research Advisory Committee meeting

The Research Advisory committee meeting of the

Directorate was held on 27th May, 2024. The Chairman,

Dr Vijay Singh Thakur and members Dr V.B. Patel, ADG

(Hort.), Dr K.P.Singh, Dr B.M. Sharma, Dr C.D. Thapa

along with Sh. Dharmendra Rana, Dr V.P. Sharma and

Fig. 10.2. Celebration of 38th National Science Day

fp= 10-2- 38osa jk"Vªh; foKku fnol dk mRlo
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Fig. 10.3. Visit of Dr Himanshu Pathak, Secretary DARE & DG, ICAR

fp= 10-3- M‚- fgeka'kq ikBd] lfpo Ms;j ,oa egkfuns'kd] vkbZlh,vkj dk nkSjk

Fig. 10.4. Members of Research Advisory Committee (RAC) visiting the Directorate

fp= 10-4- vuqla/kku lykgdkj lfefr ¼vkj,lh½ ds lnL; funs'kky; dk nkSjk djrs gq,

all scientists of the Directorate attended RAC meeting

(Fig.10.4). Apart from presentation on action taken

report on the last year’s recommendations by Dr V.P.

Sharma, all the scientists presented the salient

achievements of their ongoing research projects. The

progress of all the research projects was reviewed very

jk.kk] M‚- oh-ih- 'kekZ vkSj funs'kky; ds lHkh oSKkfudksa us
vkj,lh cSBd esa Hkkx fy;k ¼fp=-10-4½A M‚- oh-ih- ’kekZ }kjk
fiNys o"kZ dh flQkfj'kksa ij dh xbZ dkjZokbZ fjiksVZ dh çLrqfr
ds vykok lHkh oSKkfudksa us py jgh vuqla/kku ifj;kstukvksa
dh çeq[k miyfC/k;ksa dks çLrqr fd;kA vkj,lh }kjk lHkh
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vuqla/kku ifj;kstukvksa dh çxfr dh cgqr xaHkhjrk ls leh{kk
dh xbZ vkSj fofHkUu flQkfj'kksa ds lkFk vxys o"kZ dh
vuqla/kku xfrfof/k;ksa ds fy, jksM eSi dks vafre :i fn;k
x;kA

vkbZlh,vkj&Mh,evkj] lksyu dk LFkkiuk fnol vkSj

varjkZ"Vªh; ;ksx fnol

vkbZlh,vkj&Mh,evkj] lksyu us 21 twu] 2024 dks
viuk 42oka LFkkiuk fnol euk;kA M‚- oh-ih- 'kekZ us [kqEc ls
lacaf/kr fofHkUu vuqla/kku vkSj fodklkRed xfrfof/k;ksa dks
iwjk djus ds fy, lHkh LVkQ lnL;ksa ds ;ksxnku dh ljkguk
dh] ftlds dkj.k fiNys dqN o"kksaZ ds nkSjku Hkkjr dk dqy
[kqEc mRiknu yxHkx rhu xquk c<+ x;k gS ¼fp= 10-5½A bl
fnu 10oka varjkZ"Vªh; ;ksx fnol Hkh euk;k x;k tgka lHkh
LVkQ lnL;ksa us lfØ; :i ls Hkkx fy;k vkSj fofHkUu
;ksxklu fd,A vkVZ v‚Q fyfoax ds Jh ;ksxs'k 'kekZ us
;ksxkluksa dk çn'kZu fd;k vkSj bl ckr ij tksj fn;k x;k
fd LoLFk ekufld vkSj 'kkjhfjd LokLF; ds lkFk [kqn dks
fQV j[kus ds fy, ;ksx dks gekjs nSfud thou dk vfHkUu vax
cukuk pkfg,A

critically by RAC and road map for the next year research

activities was finalized along with different

recommendations.

Foundat ion Day of  ICAR-DMR,  Solan and

International Yoga Day

ICAR-DMR, Solan celebrated its 42nd Foundation

Day on 21st June, 2024. Dr V.P. Sharma complemented

the contribution of all the staff members to accomplish

various research and developmental activities related

to mushroom because of which the total mushroom

production of India has increased about three times

during last couple of years (Fig. 10.5). On this day 10th

International Yoga Day was also observed where all the

staff members actively participated and performed

various yogasanas. Sh Yogesh Sharma from Art of Living

demonstrated yogasanas and it was stressed upon that

for keeping ourselves fit with a sound mental and

physical health yoga must be made an integral part of

our day to day life.

Fig. 10.5.Celebration of 42nd Foundation Day of the Directorate

fp= 10-5- funs'kky; ds 42osa LFkkiuk fnol dk mRlo
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,vkbZlhvkjih&[kqEc dk;Z'kkyk

[kqEc ij vf[ky Hkkjrh; lefUor vuqla/kku ifj;kstuk
¼,vkbZlhvkjih&[kqEc½ dh 26oha dk;Z'kkyk 13&14 twu 2024
dks vkbZlh,vkj&Hkkjrh; ckxokuh vuqla/kku laLFkku csaxyq#
esa vk;ksftr dh xbZ ¼fp= 10-6½A  dk;Z'kkyk esa dqy 100
oSKkfud] fdlku vkSj m|ksx txr ds yksx 'kkfey gq,A
dk;Z'kkyk dk mn~?kkVu M‚- lat; dqekj flag] mi egkfuns'kd
¼,p,l½] vkbZlh,vkj] ubZ fnYyh us fd;k vkSj M‚- Vh-ds-
csgjk] funs'kd] vkbZvkbZ,pvkj] csaxyq# lEekfur vfrfFk FksA
nks fnolh; fopkj&foe'kZ ds nkSjku M‚- vkj-ih- frokjh] iwoZ
funs'kd] vkbZlh,vkj&Mh,evkj] lksyu vkSj M‚- ehjk ikaMs]
lsokfuo`Ùk] ç/kku oSKkfud] vkbZvkbZ,pvkj] csaxyq# fo'ks"k
vkeaf=r lnL; FksA

AICRP-Mushroom workshop

XXVI workshop of All India Coordinated Research

Project on Mushroom (AICRP-Mushroom) was held at

ICAR-Indian Institute of Horticultural Research

Bengaluru on 13-14 June 2024 (Fig. 10.6).  A total of

100 scientists, farmers and industry people attended

the workshop.  The workshop was inaugurated by Dr.

Sanjay Kumar Singh, Deputy Director General (HS),

ICAR, New Delhi and Dr. T.K. Behera, Director, IIHR,

Bengaluru was the Guest of Honour.  Dr. R.P. Tewari,

Former Director, ICAR-DMR, Solan and Dr. Meera

Pandey, Retd. Principal Scientist, IIHR, Bengaluru were

Special Invitees during the two days deliberations.

Fig. 10.6. Inauguration of 26 th Annual Workshop of AICRP Mushroom at ICAR-IIHR, Bengaluru

fp= 10-6- vkbZlh,vkj&vkbZvkbZ,pvkj] csaxyq# esa ,vkbZlhvkjih [kqEc dh 26oha okf"kZd dk;Z'kkyk dk mn~?kkVu

ICAR Foudation Day

ICAR-DMR, Solan participated in 96th Foundation

Day of ICAR w.e.f. 15-17 July, 2024 in which the live

specimen and value added products were displayed.

Hon’ble Agriculture Minister Sh. Shivraj Singh Chauhan

released cultivation technologies of Shiitake and Milky

mushroom during this event (Fig. 10.7).

Celebration of Independence Day

78th Independence Day of the country was

celebrated at ICAR-DMR, Solan on 15th Aug., 2024. Dr

V.P. Sharma, Director addressed all the staff members

of the Directorate on this National festival (Fig. 10.8).

vkbZlh,vkj LFkkiuk fnol

vkbZlh,vkj&Mh,evkj] lksyu us 15&17 tqykbZ] 2024
ds nkSjku vkbZlh,vkj ds 96osa LFkkiuk fnol esa Hkkx fy;k
ftlesa ltho uewus vkSj ewY; of/kZr mRikn çnf'kZr fd;s x;sA
bl dk;ZØe ds nkSjku ekuuh; —f"k ea=h Jh f'kojkt flag
pkSgku us f'kVkds vkSj feYdh [kqEc dh [ksrh dh rduhd tkjh
dh ¼fp= 10-7½A

Lora=rk fnol dk t'u

15 vxLr] 2024 dks vkbZlh,vkj&Mh,evkj] lksyu esa
ns'k dk 78oka Lora=rk fnol euk;k x;kA M‚- oh-ih- 'kekZ]
funs'kd us bl jk"Vªh; mRlo ij funs'kky; ds lHkh LVkQ
lnL;ksa dks lacksf/kr fd;k ¼fp= 10-8½A mUgksaus vius lacks/ku
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Fig. 10.7. Sh. Shivaraj Singh Chauhan, Hon’ble Agriculture Minister releasing the technologies on shiitake and

milky mushroom

fp= 10-7- ekuuh; —f"k ea=h Jh f'kojkt flag pkSgku f'kVkds vkSj nwf/k;k [kqEc ij çkS|ksfxfd;ksa dk foekspu djrs gq,

He highlighted the achievements of the Directorate in

his address and called upon all the staff members to

contribute immensely to fulfill the demand and

expectations of the stakeholders across the country.

esa funs'kky; dh miyfC/k;ksa ij çdk'k Mkyk vkSj lHkh
deZpkfj;ksa ls ns'k Hkj ds fgr/kkjdksa dh ekax vkSj vis{kkvksa dks
iwjk djus ds fy, egRoiw.kZ ;ksxnku nsus dk vkºoku fd;kA

Fig. 10.8. Celebration of 78 th Independence Day at ICAR-DMR, Solan

fp= 10-8- vkbZlh,vkj&Mh,evkj] lksyu esa 78osa Lora=rk fnol dk t'u
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ikFksZfu;e tkx:drk lIrkg

LVkQ lnL;ksa] çf'k{kqvksa vkSj ,eth,eth ds rgr xkaoksa
ds chp vfç; [kjirokj ds gkfudkjd çHkkoksa ds ckjs esa
tkx:drk iSnk djus ds fy, 16&22 vxLr] 2024 dks
vkbZlh,vkj&Mh,evkj] lksyu esa ikFksZfu;e tkx:drk lIrkg
euk;k x;kA bl lIrkg ds nkSjku dbZ dk;ZØe vk;ksftr
fd, x,] tgka lHkh LVkQ lnL;ksa vkSj vkxarqdksa@çf'k{kqvksa ds
lkFk&lkFk vkl&ikl ds xzkeh.kksa dks ikFksZfu;e ds ckjs esa
tkx:d fd;k x;k D;ksafd ;g cgqr gh dBksj [kjirokj
ikS/kk gS vkSj ty teko ds lkFk&lkFk 'kq"d {ks=ksa esa Hkh thfor
jg ldrk gS vkSj euq";ksa esa ,ythZ lfgr dbZ chekfj;ksa dk
dkj.k cu ldrk gSA lHkh ls vuqjks/k fd;k x;k fd os Qwy
vkus ls igys [ksrksa] lM+dksa vkSj ?kkl ds eSnkuksa ls lkeqnkf;d
vk/kkj ij [kjirokj dks tM+ lfgr u"V dj nsa ¼fp= 10-9½A

Parthenium awareness week

For creating awareness about the harmful effects

of obnoxious weed amongst the staff members,

trainees and villages under MGMG, Parthenium

Awareness Week was observed w.e.f. 16-22 Aug., 2024

at ICAR-DMR, Solan. A number of programmes were

organized during this week where all the staff members

and visitors/trainees as well as nearby villagers were

made aware of the parthenium as it is very hardy weed

plant and can survive in water logged as well as dry

areas causing a number of ailments including allergy in

human beings. All were requested to eradicate the weed

with roots on community basis from the fields, roads

and grasslands before its flowering (Fig. 10.9).

Fig. 10.9. Eradication of parthenium from the premises of ICAR-DMR, Solan

fp= 10-9- vkbZlh,vkj&Mh,evkj] lksyu ds ifjlj ls ikFksZfu;e dk mUewyu

National Mushroom Mela

ICAR-DMR, Solan organized 27 th National

Mushroom Mela on 10 th Sept., 2024. It was

inaugurated by Sh. Shiv Pratap Shukla, Hon’able

Governor, Himachal Pradesh. Prof. Rajeshwar Singh

Chandel, Hon’able Vice Chancellor, UHF, Nauni, Solan

jk"Vªh; [kqEc esyk

vkbZlh,vkj&Mh,evkj] lksyu us 10 flracj] 2024 dks
27osa jk"Vªh; [kqEc esys dk vk;kstu fd;kA bldk mn~?kkVu
Jh f'ko çrki 'kqDyk] ekuuh; jkT;iky] fgekpy çns'k }kjk
fd;k x;kA çksQslj jkts'oj flag pansy] ekuuh; dqyifr]
;w,p,Q] ukS.kh] lksyu vkSj M‚- lat; dqekj flag] MhMhth
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and Dr Sanjay Kumar Singh, DDG (Hort. Sci.)  attended

as guest of honour. Dr V.P. Sharma, Director, ICAR-DMR,

Solan presented the salient achievements of the

Directorate. The programme was attended by more

than 1050 mushroom growers across the country. Five

mushroom growers selected across the country were

felicitated with progressive mushroom grower award

on this occasion (Fig. 10.10).

¼ckxokuh foKku½ us lEekfur vfrfFk ds :i esa Hkkx fy;kA
M‚- oh-ih- 'kekZ] funs'kd] vkbZlh,vkj&Mh,evkj] lksyu
us funs'kky; dh eq[; miyfC/k;ksa dks çLrqr fd;kA dk;ZØe
esa ns'k Hkj ds 1050 ls vf/kd [kqEc mRikndksa us Hkkx fy;kA
bl volj ij ns'k Hkj ls p;fur ikap [kqEc mRikndksa dks
çxfr'khy [kqEc mRiknd iqjLdkj ls lEekfur fd;k x;k
¼fp= 10-10½A

Fig.10.10. Interaction of the Chief guest during 27 th National Mushroom Mela

fp=-10-10- 27osa jk"Vªh; [kqEc esys ds nkSjku eq[; vfrfFk dh ckrphr

Hindi Pakhwara

From 16-28 Sept., 2024 Hindi Pakhwara was

organized at ICAR-DMR, Solan in which 5 competitions

viz., Sulekh, Shrutlekhan, Unicode Hindi typing on

computer, Nibandh and translation (Hindi to English

and English to Hindi) were conducted for all the staff

members of the Directorate for encouraging them to

use Hindi language more and more in their day to day

official work (Fig. 10.11). The winners of the

competitions along with the staff members using

maximum Hindi in official work throughout the year

were awarded on the closing day (01.10.2024) by Dr

V.P. Sharma, Director.

fganh i[kokM+k

16&28 flracj] 2024 rd vkbZlh,vkj&Mh,evkj] lksyu
esa fganh i[kokM+k vk;ksftr fd;k x;k ftlesa funs'kky; ds
lHkh LVkQ lnL;ksa dks vius fnu&çfrfnu ds vkf/kdkfjd
dk;ksaZ esa fganh Hkk"kk dk vf/kd ls vf/kd mi;ksx djus ds fy,
çksRlkfgr djus ds fy, 5 çfr;ksfxrk,a tSls lqys[k] Jqrys[ku]
daI;wVj ij ;wfudksM fganh Vkbfiax] fuca/k vkSj vuqokn ¼fganh
ls vaxzsth vkSj vaxzsth ls fganh½ vk;ksftr dh xbZa ¼fp= 10-
11½A lekiu fnol ¼01-10-2024½ dks M‚- oh-ih- 'kekZ] funs'kd
}kjk çfr;ksfxrk ds fotsrkvksa rFkk iwjs o"kZ ljdkjh dkedkt
esa vf/kdre fganh dk ç;ksx djus okys LVkQ lnL;ksa dks
iqjL—r fd;k x;kA
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Fig. 10.11. Inauguration of Hindi Pakhwara at ICAR-DMR, Solan

fp= 10-11- vkbZlh,vkj&Mh,evkj] lksyu esa fganh i[kokM+k dk mn~?kkVu

Celebration of Vigilance Awareness Week

The vigilance awareness week was observed at the

Directorate w.e.f. 28 Oct. to 3 Nov., 2024 (Fig. 10.12).

As per the guidelines from the council the programmes

were organized on and off the campus and the report

was submitted.

lrdZrk tkx:drk lIrkg dk vk;kstu

funs'kky; esa 28 vDVwcj ls 3 uoacj] 2024 rd lrdZrk
tkx:drk lIrkg euk;k x;k ¼fp= 10-12½A ifj"kn ds
fn'kkfunsZ'kksa ds vuqlkj ifjlj esa vkSj ckgj dk;ZØe vk;ksftr
fd, x, vkSj fjiksVZ çLrqr dh xbZA

Fig. 10.12. Observation of vigilance awareness week at ICAR-DMR, Solan

fp= 10-12- vkbZlh,vkj&Mh,evkj] lksyu esa lrdZrk tkx:drk lIrkg dk voyksdu
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jk"Vªh; fdlku fnol@[kqEc fnol

Hkkjr ds fnoaxr ç/kku ea=h vkSj fdlku usrk pkS/kjh pj.k
flag dh t;arh eukus ds fy,] 23 fnlacj] 2024 dks
vkbZlh,vkj&Mh,evkj] lksyu esa 24oka jk"Vªh; fdlku
fnol@[kqEc fnol euk;k x;kA dk;ZØe esa funs'kky; ds
deZpkfj;ksa ds lkFk&lkFk 200 ls vf/kd fdlkuksa@—f"k
efgykvksa us Hkkx fy;kA fnu dk fo"k; tyok;q vk/kkfjr o"kZ

Hkj [kqEc mRiknu ¼fp= 10-13½ FkkA bl volj ij pack?kkV
ds çxfr'khy [kqEc mRiknd fouksn Bkdqj dks ykbQ Vkbe
vphoesaV iqjLdkj ls lEekfur fd;k x;kA

National Kisan Diwas/Mushroom Day

To commemorate the birth anniversary of the late

Prime Minister of India and farmer leader Chaudhary

Charan Singh, 24th National Kisan Diwas/Mushroom

Day was celebrated on 23rd Dec., 2024 at ICAR-DMR,

Solan. The programme was attended by more than

200 farmers/farmwomen along with staff members of

the Directorate. The theme of the day was Climate

based round the year mushroom production (Fig.

10.13). Sh. Vinod Thakur, Progressive Mushroom

Grower from Chambaghat was felicitated with life time

achievement award on this occasion.

Fig. 10.13. Celebration of National Kisan Diwas at ICAR-DMR, Solan

fp= 10-13- vkbZlh,vkj&Mh,evkj] lksyu esa jk"Vªh; fdlku fnol dk mRlo

LoPNrk i[kokM+k

vkbZlh,vkj&Mh,evkj] lksyu us 14 flracj&2 vDVwcj]
2024 vkSj 16&31 fnlacj] 2024 rd LoPNrk i[kokM+k euk;k
¼fp= 10-14½A  bl vof/k ds nkSjku LoPNrk 'kiFk] LoPNrk
vfHk;ku] vif'k"V çca/ku ds fuiVku ds ckjs esa tkx:drk]
lhojst vkSj ikuh dh ykbuksa dh lQkbZ ij vfHk;ku]
—f"k@ckxokuh vuqç;ksx@x`g m|kuksa ds fy, vif'k"V ty
lap;u ds ckjs esa tkx:drk vkfn tSls fofHkUu dk;ZØe
ifjlj esa vkSj ckgj vk;ksftr fd, x,A

Swachhata Pakhwada

ICAR-DMR, Solan celebrated Swachhata

Pakhwadas w.e.f. 14 Sept.-2 Oct., 2024 and 16-31

December, 2024 (Fig. 10.14).  During this period

various programmes like Swachhata pledge, sanitation

campaign, awareness regarding disposal of waste

management, campaign on cleaning of sewerage and

water lines, awareness of waste water harvesting for

agricultural/horticulture application/kitchen gardens

etc. were organized on and off campus.
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Fig.10.14. Staff members doing cleanliness drive under swachhata pakhwara near ICAR-DMR, Solan (H.P.)

fp=-10-14- vkbZlh,vkj&Mh,evkj] lksyu ¼fg-ç-½ ds ikl LoPNrk i[kokM+k ds rgr lQkbZ vfHk;ku pykrs deZpkjh lnL;

North Zone ICAR Tournament

ICAR-Directorate of Mushroom Research,

Chambaghat, Solan (H.P.) contingent particpated in

Zonal Sports Tournaments (North Zone)-2024 at ICAR-

National Dairy Research Institute, Karnal (Haryana)

w.e.f. 2–5 February, 2025. The contingent included 17

participants (13 Men & 4 Women). The contingent

remained winner in badminton women doubles and

runners up in women table tennis doubles. Mrs. Sunila

Thakur won gold medal in high jump while Mrs. Shashi

Poonam won silver medal in carrom (Fig. 10.15).

mÙkj {ks= vkbZlh,vkj VwukZesaV

vkbZlh,vkj&[kqEc vuqla/kku funs'kky;] pack?kkV] lksyu
¼fgekpy çns'k½ ds ny us vkbZlh,vkj&jk"Vªh; Ms;jh
vuqla/kku laLFkku] djuky ¼gfj;k.kk½ esa 2&5 Qjojh] 2025
rd tksuy LiksVZ~l VwukZesaV ¼mÙkjh {ks=½&2024 esa Hkkx fy;kA
ny esa 17 çfrHkkxh ¼13 iq#"k vkSj 4 efgyk,¡½ 'kkfey FksA ;g
ny cSMfeaVu efgyk ;qxy esa fotsrk vkSj efgyk Vscy Vsful
;qxy esa mifotsrk jgkA Jherh lquhyk Bkdqj us Åaph dwn esa
Lo.kZ ind thrk tcfd Jherh 'k'kh iwue us dSje esa jtr
ind thrk ¼fp= 10-15½A

Fig. 10.15. Winners of different events in ICAR North Zone Sports Tournament

fp= 10-15- vkbZlh,vkj u‚FkZ tksu LiksVZ~l VwukZesaV esa fofHkUu Li/kkZvksa ds fotsrk
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1. Dr Satish Kumar, Principal Scientist attended online

workshop cum training on Intellectual Property

Rights and Traditional Knowledge on 2nd May, 2024

organized by ICAR-IIVR, Varanasi (Uttar Pradesh).

2. Dr Satish Kumar, Principal Scientist attended online

awareness training on different IPRs (patents,

copyrights, patent design, trademarks, PPV&FRA

and technology transfer) on 13th Sept., 2024

organized by ICAR-IIVR, Varanasi (Uttar Pradesh).

3. Mrs Reeta Bhatia, Chief Technical Officer (Library)

attended J-Gate@CeRA Regional Training cum

Awareness Workshop for Northern Region on

2nd September, 2024 at Sher-e- Kashmir University

of Agricultural Sciences and Technology, Kashmir,

Srinagar.

4. Ms Harnoor Kaur, Administrative Officer attended

recapitulation training programme for newly

recruited AOs and FAOs at ICAR, New Delhi w.e.f. 3-

28 June, 2024.

1- M‚- lrh'k dqekj] ç/kku oSKkfud us 2 ebZ] 2024 dks
Hkk—vuqi&Hkkjrh; lCth vuqlU/kku laLFkku] okjk.klh
¼mÙkj çns'k½ }kjk ckSf)d laink vf/kdkj vkSj ikjaifjd
Kku ij vk;ksftr v‚uykbu dk;Z'kkyk lg çf'k{k.k esa
Hkkx fy;kA

2- M‚- lrh'k dqekj] ç/kku oSKkfud us 13 flracj] 2024 dks
Hkk—vuqi&Hkkjrh; lCth vuqlU/kku laLFkku] okjk.klh
¼mÙkj çns'k½ }kjk fofHkUu vkbZihvkj ¼isVsaV] d‚ihjkbV]
isVsaV fMtkbu] VªsMekdZ] ihihoh vkSj ,Qvkj, vkSj
çkS|ksfxdh gLrkarj.k½ ij vk;ksftr v‚uykbu tkx:drk
çf'k{k.k esa Hkkx fy;kA

3- Jherh jhrk HkkfV;k] eq[; rduhdh vf/kdkjh ¼iqLrdky;½
us 2 flracj] 2024 dks 'ksj&,&d'ehj —f"k foKku vkSj
çkS|ksfxdh fo'ofo|ky;] d'ehj] Jhuxj esa mÙkjh {ks= ds
fy, ts&xsV@lhbZvkj, {ks=h; çf'k{k.k lg tkx:drk
dk;Z'kkyk esa Hkkx fy;kA

4- lqJh gjuwj dkSj] ç'kklfud vf/kdkjh us 3&28 twu]
2024 rd Hkkjrh; —f"k vuqlU/kku ifj"kn~] ubZ fnYyh esa
uo fu;qä ç'kklfud vf/kdkjh vkSj foÙk ,oa
ys[kkf/kdkjh ds fy, iquiwaZthdj.k çf'k{k.k dk;ZØe esa
Hkkx fy;kA

11. TRAINING AND CAPACITY BUILDING

11- izf'k{k.k vkSj {kerk fuekZ.k
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A number of visitors visited ICAR-Directorate of Mushroom Research, Solan (H.P.) during 2024 and the distinguished

ones are as:

2024 ds nkSjku dbZ vkxarqdksa us vkbZlh,vkj&[kqEc vuqla/kku funs'kky;] lksyu ¼fg-ç-½ dk nkSjk fd;k vkSj muesa ls çeq[k yksx
bl çdkj gSa%

12. DISTINGUISHED VISITORS

12- fof'k"V vkxarqd

S.No. Name and address Date of visit to

Ø-la- uke ,oa irk ICAR-DMR, Solan

vkbZlh,vkj&Mh,evkj]

lksyu ds nkSjs dh frfFk

1. Dr. Himanshu Pathak, Hon’ble Secretary DARE, GoI and Director General, ICAR, New Delhi 26.04.2024

M‚- fgeka'kq ikBd] ekuuh; lfpo Ms;j] Hkkjr ljdkj vkSj egkfuns'kd] vkbZlh,vkj] ubZ fnYyh

2. Dr Vijay Singh ThakurFormer Vice Chancellor, UHF, Nauni, Solan and Chairman RAC 27.05.2024

M‚ fot; flag Bkdqj iwoZ dqyifr] ;w,p,Q] ukS.kh] lksyu vkSj v/;{k vkj,lh

3. Dr. Sudhakar Pandey, ADG (Hort.), ICAR, New Delhi 27.05.2024

M‚- lq/kkdj ikaMs] ,Mhth ¼ckxokuh½] vkbZlh,vkj] ubZ fnYyh

4. Sh. Kanwal Singh Chauhan, Member GB, ICAR, New Delhi 26.07.2024

Jh daoy flag pkSgku] lnL; thch] vkbZlh,vkj] ubZ fnYyh

5. Sh. Shiv Pratap Shukla, Hon’ble Governor of Himachal Pradesh 10.09.2024

Jh f'ko çrki 'kqDyk] fgekpy çns'k ds ekuuh; jkT;iky

6. Dr Sanjay Kumar Singh, DDG (HS), ICAR, New Delhi 10.09.2024

M‚- lat; dqekj flag] MhMhth ¼,p,l½] vkbZlh,vkj] ubZ fnYyh
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13. ICAR-DMR, SOLAN  IN PRESS

13- izsl eas vkbZlh,vkj&Mh,evkj] lksyu
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Annexure - 1

PERSONNEL OF ICAR-DMR, SOLAN

vuqca/k & 1
vkbZlh,vkj&Mh,evkj] lksyu ds dkfeZd

Name of the Pay band and Sanctioned Scientist Sr.Scientist Principal Scientist Total

discipline grade pay strength

I n Vac- Total I n Vac- Total I n Vac- Total I n Vac- Total

posi- ant posi- ant posi- ant posi- ant

tion tion tion tion

Agricultural 57700-182400 1 Scientist 1 - 1 - 1 1 - - - 1 1 2

Biotechnology (L-10)

79800-211500 1 Sr. Scientist

(L-12)

Agricultural 57700-182400 1 Scientist 1 - 1 - - - - - - 1 - 1

Economics (L-10)

Agricultural 57700-182400 1 Scientist 1 - 1 - - — - - - 1 - 1

Entomology (L-10)

Agril.Extension 57700-182400 1 Scientist - 1 1 - - - - - - - 1 1

(L-10)

Agrl.Engg.(ASPE) 57700-182400 1 Scientist 1 - 1 - - - - - - 1 - 1

(L-10)

Economic botany 57700-182400 1 Scientist 1 - 1 - - - - - - 1 - 1

& PGR (L-10)

Food Technology 57700-182400 1 Scientist 1 - 1 - - - - - - 1 - 1

(L-10)

Fruit Science 144200-218200 1 Pri. Scientist - - - - - - 1 - 1 1 - 1

(L-14)

Genetics & Plant 57700-182400 2 Scientists - 2 2 - - - - - - - 2 2

breeding (L-10)

Plant Biochemistry 57700-182400 1 Scientist 1 - 1 - - - - - - 1 - 1

(L-10)

Plant Pathology 57700-182400 1 Scientist 1 - 1 1 2 3 - 1 1 2 3 5

(L-10)

79800-211500 3 Sr. Scientist

(L-12)

144200-218200 1 Pri. Scientist

(L-14)

Soil Science 57700-182400 1 Scientist - 1 1 - - - - - - - 1 1

(L-10)

G.Total 18 posts 8 4 1 2 1 3 4 1 1 2 1 0 8 18

Cadre Strength of Scientific Staff of ICAR-DMR, Solan as on 31-12-2024

31-12-2024 rd Hkk-—-vuq-i-&[kqEc vuqlU/kku funs'kky;] lksyu ds oSKkfud deZpkfj;ksa dk dSMj
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CADRE STRENGTH OF TECHNICAL,  ADMINISTRATIVE AND SUPPORTING CATEGORY AS ON

31-12-2024

31-12-2024 rd rduhdh] ç'kklfud vkSj lgk;d laoxZ dk dSMj

S N Designat ion Pay band and Grade Pay Sanctioned In position Vacant Tota l

posts posts posts

TECHNICAL POSTS

1 T-3 29200-92300  (L-5) 4 3 1 4

2 T-1 21700-69100   (L-3) 8* 5 2 7

GRAND TOTAL 12 8 3 11

ADMINISTRATIVE POSTS

1 Administrative Officer 56100-177500 (L-10) 1 1 - 1

2 Fin. & A/Cs Officer 56100-177500 (L-10) 1 1 - 1

3 Private Secretary 47600-151100 (L-8) 1 1 - 1

4 Asstt.Admn.Officer 44900-142400 (L-7) 1 1 - 1

5 Assistant 35400-112400 (L-6) 4 3 1 4

6 Personal Assistant 35400-112400 (L-7) 2 1 1 2

7 UDC 25500-81100  (L-4) 2 2 - 2

8 LDC 19900-63200 (L-2) 2 2 - 2

GRAND TOTAL 14 12 2 14

SKILLED SUPPORT STAFF

1 Skilled Support Staff 18000-56900 (L-1) 5 1 4 5

*The post of Boiler Attendent is in dying cadre

Staff in position at ICAR-DMR, Solan (H.P.) as on 31.12.2024

31-12-2024 rd vkbZlh,vkj&Mh,evkj] lksyu ¼,p-ih-½ esa dk;Zjr deZpkjh

N a m e Designat ion Email ID Official

Scientific staff

Dr V.P. Sharma Director Ved.Sharma@icar.gov.in

Dr B.L.Attri Principal Scientist BL.Attri@icar.gov.in

Dr Satish Kumar Principal Scientist Satish.Kumar6@icar.gov.in

Dr Shwet Kamal Principal Scientist Shwet.Kamal@icar.gov.in

Dr Anil Kumar Senior Scientist Anil.Kumar14@icar.gov.in

Dr Anuradha Srivastava Scientist Anuradha.Srivastava@icar.gov.in

Dr Reetu Scientist reetu@icar.gov.in

Dr Manoj Nath Scientist manoj.nath@icar.gov.in

Dr Anarase Dattatray Arjun Scientist anarase.arjun@icar.gov.in

Dr Shweta Bijla Scientist shweta.bijla@icar.gov.in

Dr Jagdish Goyanka Scientist Jagdish.goyanka@icar.gov.in
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N a m e Designat ion Email ID Official

Administrative staff

Dr Ashish Dhangar FAO Ashish.dhangar@icar.gov.in

Ms. Harnoor Kaur AO harnoor.kaur@icar.gov.in

Sh. T.D. Sharma AAO Tulsi.Sharma@icar.gov.in

Sh. Bhim Singh Asstt. Bhim.Singh1@icar.gov.in

Smt. Sunila Thakur Private Secretary Sunila.Thakur@.icar.gov.in

Sh. Deep Kumar Thakur PA Deep.Thakur@icar.gov.in

Sh. N.P. Negi Asstt. Nawang.Negi@icar.gov.in

Sh. Satinder Kumar Thakur Asstt. Satinder.Thakur@icar.gov.in

Sh. Dharam Dass UDC Dharam.Dass@icar.gov.in

Smt. Shashi Poonam UDC Shashi.Poonam@icar.gov.in

Sh. Roshan Negi LDC Roshan.Negi@icar.gov.in

Sh. Sanjeev Sharma LDC Sanjeev.Sharma2@icar.gov.in

Technical staff

Dr Sushil Kumar CTO Sushil.Kumar@icar.gov.in

Smt. Reeta Bhatia CTO Reeta.Bhatia@icar.gov.in

Smt. Shailja Verma CTO Shailja.Verma@icar.gov.in

Sh. Deepak Sharma TO Deepak.Sharma1@icar.gov.in

Sh. Ram Lal TO ram.lal@icar.gov.in

Sh. Jeet Ram TO Jeet.Ram@icar.gov.in

Sh. Guler Singh Rana TO Guler.Rana@icar.gov.in

Smt. Meera Devi Technician (w.e.f. 07.06.2024) meera.devi1@icar.gov.in

Skilled supporting staff

Sh. Naresh Kumar (upto 31.03.2024) SSS naresh.kumar16@icar.gov.in

Sh. Vinay Sharma SSS vinay.sharma@icar.gov.in
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Annexure - 2

STAFF NEWS

vuqca/k & 2
LVkQ lekpkj

Joining

1. Ms. Harnoor Kaur joined as Administrative Officer

at this Directorate w.e.f. 22.04.2024 (FN).

MACP

1. Smt. Sunila Thakur, Private Secretary granted

Modified Assured Career Progression Scheme in

the next higher Pay Level– 9  w.e.f  06.12.2023.

Transfer

1. On promotion Dr. Ashish Dhangar, Finance &

Accounts Officer  transferred from ICAR-DMR, Solan

to ICAR Headquarter w.e.f. 31.12.2024 (AN)

Promotion

1. Dr. Anuradha Srivastava, Scientist promoted as Sr.

Scientist under CAS w.e.f. 01.01.2023 in Level-12.

2. Smt. Meera Devi, SSS promoted as Technician (T-

1) under Promotion Quota of 33.3% vacancies in

T-1 w.e.f. 07.06.2024 (AN).

dk;ZHkkj xzg.k

1- lqJh gjuwj dkSj us bl funs'kky; ç'kklfud vf/kdkjh ds
:i esa fnukad 22-04-2024 ¼iwokZà½ dks dk;ZHkkj xzg.k
fd;kA

,e,lhih

2- Jherh- lquhyk Bkdqj] futh lfpo us 06-12-2023 ls
vxys mPp osru Lrj& 9 esa la'kksf/kr lqfuf'pr dSfj;j
çxfr ;kstuk çnku dhA

LFkkukarj.k

3- inksUufr ij M‚- vk'kh"k /kuxj] foÙk ,oa ys[kk vf/kdkjh
dks vkbZlh,vkj&Mh,evkj] lksyu ls 31-12-2024 ¼vijkà½
Hkkjrh; —f"k vuqlU/kku ifj"kn~] eq[;ky; ubZ fnYyh esa
LFkkukarfjr fd;k x;kA

inksUufr

1- M‚ vuqjk/kk JhokLro] oSKkfud dks CAS ds rgr ofj"B
oSKkfud ds :i esa 01-01-2023 ls ysoy&12 esa inksUur
fd;k x;kA

2- Jherh- ehjk nsoh] ,l,l,l dks Vh&1 esa 33-3% fjfä;ksa
ds çeks'ku dksVk ds rgr rduhf'k;u ¼Vh&1½ ds :i esa
07-06-2024 ¼vijkà½ ls inksUur fd;k x;kA
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Annexure - 3

AWARDS AND RECOGNITIONS

vuqca/k & 3
iqjLdkj vkSj ekU;rk,¡

CeRA awarded ICAR –Directorate of Mushroom

Research, Solan (Himachal Pradesh)

CeRA awarded ICAR –Directorate of Mushroom

Research, Chambaghat,  Solan , Himachal Pradesh  for

“ Highest Profile Creation on J-Gate Discovery  Platform

among ICAR Institutions for Northern Region  (2023)

in J-Gate@CeRA Regional Training cum Awareness

Workshop for Northern Region ( Date: 2nd September

2024)” at Sher-e- Kashmir University of Agricultural

Sciences and Technology of Kashmir, Srinagar. This

Training cum Awareness Workshop was organized by

Informatics Publishing Limited, Bangalore in

collaboration with Agricultural Division, Indian Council

of Agricultural Research, New Delhi.

lhbZvkj, }kjk Hkk—vuqi&[kqEc vuqla/kku funs'kky;]
lksyu ¼fgekpy çns'k½ ls lEekfur fd;k x;k

lhbZvkj, us 'ksj&,&d'ehj —f"k foKku vkSj çkS|ksfxdh
fo'ofo|ky;] d'ehj] Jhuxj esa ts&xsV@lhbZvkj, {ks=h;
çf'k{k.k lg tkx:drk dk;Z'kkyk ¼fnukad% 2 flracj 2024½
esa mÙkjh {ks= ds fy, vkbZlh,vkj laLFkkuksa ¼2023½ ds chp
ts&xsV fMLdojh IysVQ‚eZ ij ts&xsV fMLdojh IysVQ‚eZ ij
mPpre çksQkby fuekZ.k ds fy, Hkk—vuqi&[kqEc vuqla/kku
funs'kky;] pack?kkV] lksyu] fgekpy çns'k dks lEekfur
fd;kA ;g çf'k{k.k lg tkx:drk dk;Z'kkyk —f"k çHkkx]
Hkkjrh; —f"k vuqla/kku ifj"kn] ubZ fnYyh ds lg;ksx ls
baQ‚esZfVDl ifCyf'kax fyfeVsM] cSaxyksj }kjk vk;ksftr dh
xbZ FkhA
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Annexure - 4

FINANCIAL STATEMENT FOR THE YEAR 2024 (01-01-2024

TO 31-12-2024)

vuqca/k & 4
o"kZ 2024 ds fy, foÙkh; fooj.k ¼01&01&2024 ls 31&12&2024½

S.No. Heads of Accounts Allocation 2024 Exp.2024

i Lands - -

ii Works 89.25 89.25

iii Equipment 41.40 40.40

iv Information Technology 5.84 4.21

v Library 1.11 0.99

vi Furniture & Fixture - -

vii Vehicles - -

viii Others (SC-SP Equipments) - -

Total  Capital Assets 137.60 134.85

i Establishment Expenses 589.60 562.46

ii Establishment Charges - -

iii Wages - -

iv O.T.A - -

Total Estt. Charges 589.60 562.46

 I I General Revenue - -

1 Pension and Other retirement Benefits 109.70 98.21

2 TA domestic/ TA transfer 8.00 6.77

3 Research and Operational expenses 75.17 75.17

4 Administrative expenses 204.05 204.05

5 Misc. Expenses 33.00 32.18

Total Revenue 424.87 414.15

N E H 1.25 1.25

TSP 6.25 4.78

SCSP 50.00 41.39

Grand Total (Capital and Revenue) 1209.57 1156.88

S. No. Head of Account Al locat ion Expenditure

1 DMR-Budget 2024 1209.57 1156.88

2 AICRP Mushroom 535.75 535.75

3 Revenue Receipt 150.00 115.54
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