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PREFACE
izLrkouk

ICAR-Directorate of Mushroom
Research, Solan (H.P.) is playing an
important and prominent role in the basic and
applied research for strengthening the
Mushroom Science in the country. It has
come to the expectations and needs of the
stakeholders involved in mushroom
cultivation by the development of improved
mushroom varieties and modern innovative
technologies suitable for different regions of
the country. The mushroom production in the
country has increased from 1.00 lakh MT to 2.58 lakh
MT in last five years. The varieties and low cost
technologies developed by ICAR-DMR, Solan and
concerted efforts of the growers have played a pivotal role
to increase the mushroom production substantially. During
2021, the Directorate has released 4 high yielding strains,
two in button and one each in shiitake and milky mushroom
and also had identified 8 potential strains for high yield
and nutritional attributes in different edible and medicinal
mushrooms. During this year the Directorate has collected
215 accessions of different mushrooms from various
regions which have enriched the germplasm.

A number of crop management practices for new
mushrooms have been developed during the year under
report. In Morchella sp., the Directorate has further
advanced to grow it under semi-controlled conditions on
the soil for the second year. The technologies for other
mushrooms like Coprinus comatus, Pleurotus sp., Isaria
cicadae, Ramaria sp., Ganoderma, Flammulina sp.,
Herecium sp., Cordyceps militaris were also standardized
at the Directorate. To enhance the sehlf life of button and
osyter mushroom different packaging materials were tried.
A ready-to-fry frozen nugget was successfully developed
from Lion’s mane (Hericium) mushroom. Prototype model
of hybrid solar dryer was constructed and evaluated along
with design and development of FYM sieving machine.
Apart from various research and developmental activities,
ICAR-DMR, Solan helped in human resource
development through various on and off line training
programmes attended by 2437 participants across the
country. Under TSP, NEH and SC-SP components more
than 600 participants were awared about mushroom
cultivation. The individual trainings on shiitake, cordyceps

Hkkd`vuqi&[kqEc vuqlaèkku funs'kky;] lksyu
¼fg-ç-½ ns'k esa e'k:e foKku dks etcwr djus ds
fy, cqfu;knh vkSj vuqç;qä vuqlaèkku esa ,d
egRoiw.kZ vkSj çeq[k Hkwfedk fuHkk jgk gSA ;g ns'k
ds fofHkUu {ks=ksa ds fy, mi;qä mUur e'k:e
fdLeksa vkSj vkèkqfud uohu rduhdksa ds fodkl ls
e'k:e dh [ksrh esa 'kkfey fgrèkkjdksa dh vis{kkvksa
vkSj t:jrksa ij [kjk mrjk gSA ns'k esa e'k:e dk
mRiknu fiNys ikap o"kks± esa 1-00 yk[k ehfVªd Vu
ls c<+dj 2-58 yk[k ehfVªd Vu gks x;k gSA

Hkkd`vuqi&[kq-vuq- fu- lksyu }kjk fodflr fdLeksa vkSj de ykxr
okyh çkS|ksfxfd;ksa vkSj mRikndksa ds Bksl ç;klksa us e'k:e mRiknu
dks i;kZIr :i ls c<+kus esa egRoiw.kZ Hkwfedk fuHkkÃ gSA 2021 ds
nkSjku] funs'kky; us 4 mPp mit nsus okys miHksnksa] cVu esa nks
vkSj f'kVkds vkSj nwfèk;k e'k:e esa ,d&,d tkjh fd;k gS vkSj
fofHkUu [kk| ,oa vkS"kèkh; [kqEc esa mPp mit vkSj iks"k.k lacaèkh
fo'ks"krkvksa ds fy, 8 laHkkfor miHksnksa dh igpku dh gSA bl o"kZ
ds nkSjku funs'kky; us vusd {ks=ksa ls fofHkUu [kqEc ds 215 laxzg
,d= fd, gSa] ftUgksaus tuuæO; dks le`) fd;k gSA

fjiksVZ ds rgr o"kZ ds nkSjku u, [kqEcksa ds fy, dÃ
Qly çcaèku çFkkvksa dks fodflr fd;k x;k gSA eksdsZyk çtkfr esa
funs'kky; us bls nwljs o"kZ ds fy, feêh ij vèkZ&fu;af=r ifjfLFkfr;ksa
esa fodflr fd;k gSA vU; [kqEc tSls dksfçul dksekVl] IyqjksVl
çtkfr ds fy, çkS|ksfxfd;ka dk Hkh funs'kky; esa ekudhdj.k
fd;k x;kA funs'kky; esa blkfj;k fldkMk] jkekfj;k çtkfr]
xuksMekZ] ¶yseqfyuk çtkfr] fgjsfl;e çtkfr] d‚ÆMlsIl fefyVSfjl
dks Hkh ekudhd`r fd;k x;k FkkA cVu vkSj <Èxjh [kqEc dh
Hk.Mkj.k vofèk dks c<+kus ds fy, fofHkUu iSdsÇtx lkexzh dk
bLrseky fd;k x;kA yk;al esu ¼ghjsf'k;e½ [kqEc ls ,d jsMh&Vw&ÝkÃ
Ýkstu uxsV lQyrkiwoZd fodflr fd;k x;kA FYM Nyuh
e'khu ds fMtkbu vkSj fodkl ds lkFk&lkFk gkbfczM lksyj Mªk;j
ds çksVksVkbi e‚My dk fuekZ.k vkSj ewY;kadu fd;k x;kA fofHkUu
vuqlaèkku vkSj fodklkRed xfrfofèk;ksa ds vykok Hkkd`vuqi&
[kq-vuq- fu-] lksyu esa ns'k Hkj ds 2437 çfrHkkfx;ksa us Hkkx fy;k
vkSj fofHkUu v‚u ykbu çf'k{k.k dk;ZØeksa ds ekè;e ls ekuo
lalkèku fodkl esa enn dhA Vh,lih] ,uÃ,p vkSj ,llh&,lih
?kVdksa ds rgr 600 ls vfèkd çfrHkkfx;ksa dks e'k:e dh [ksrh ds
ckjs esa tkx:d fd;k x;kA f'kVkds] d‚ÆMlsIl ds lkFk&lkFk
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as well as spawn production technology also helped the
participants to learn the techniques. To cater the increasing
demand for the spawn, the Directorate prepared and sold
more than 47 tonnes of spawn of different mushrooms. A
number of events like National Science Day, International
Women’s Day, World Environment Day, Rashtriya Mahila
Diwas, World Food Day, Agriculture Education Day,
World Soil Day, National Kisan Diwas, etc. were also
organized at ICAR-DMR, Solan. The meetings of RAC,
IRC and AICRP workshop were organized along with
National Web Conference and National Mushroom Mela
during this period.

I am delighted to present the annual report 2021
of ICAR-DMR, Solan and highly thankful to all the staff
members for their contribution in research and other
developmental activities. My sincere gratitude to Dr
Trilochan Mohapatra, Secretary (DARE) & DG (ICAR),
Dr A.K. Singh, DDG (HS), Dr B.K. Pandey and Dr
Vikramaditya Pandey, ADGs (Hort.) for their constant
support, encouragement and advise in carrying forward
the progress of the Diretorate. The editorial team deserves
special appreciation for their timely compilation, editing
and bringing out the bilingual annual report.

¼oh ih 'kekZ½
(V.P.Sharma)

funs'kd
 Director

Li‚u mRiknu rduhd ij O;fäxr çf'k{k.k us Hkh çfrHkkfx;ksa dks
rduhd lh[kus esa enn dhA Li‚u dh c<+rh ekax dks iwjk djus ds
fy, funs'kky; us fofHkUu [kqEc dk 47 Vu ls vfèkd Li‚u rS;kj
fd;k vkSj cspkA jk"Vªh; foKku fnol] varjkZ"Vªh; efgyk fnol]
foÜo i;kZoj.k fnol] jk"Vªh; efgyk fnol] foÜo [kk| fnol]
d`f"k f'k{kk fnol] foÜo e`nk fnol] jk"Vªh; fdlku fnol vkfn
tSls dÃ dk;ZØe Hkh Hkkd`vuqi &[k-vuq- fu-] lksyu esa vk;ksftr
fd, x,A bl vofèk ds nkSjku jk"Vªh; osc lEesyu vkSj jk"Vªh;
e'k:e esyk ds lkFk vkj,lh] vkÃvkjlh vkSj ,vkÃlhvkjih
dk;Z'kkyk dh cSBdsa vk;ksftr dh xb±A

eq>s Hkkd`vuqi&[k-vuq- fu-] lksyu dh okÆ"kd fjiksVZ 2021
çLrqr djrs gq, çlUurk gks jgh gS vkSj vuqlaèkku vkSj vU;
fodklkRed xfrfofèk;ksa esa ;ksxnku ds fy, lHkh LVkQ lnL;ksa dk
vR;fèkd vkHkkjh gwaA M‚ f=ykspu egkik=] lfpo ¼Ms;j½ vkSj
egkfuns'kd ¼Hkkd̀vuqi½] M‚ ,-ds- Çlg] mi egkfuns'kd ¼ckxokuh
foKku½] M‚ ch-ds- ikaMs vkSj M‚ foØekfnR; ikaMs] ,Mhth ¼ckxokuh
foKku½ dks funs'kky; dh çxfr dks vkxs c<+kus esa muds fujarj
leFkZu] çksRlkgu vkSj lykg ds fy, fo'ks"k vkHkkj çdV djrk gw¡A
laikndh; Vhe] muds le;c) ladyu] laiknu vkSj f}Hkk"kh okÆ"kd
fjiksVZ dks çdkf'kr djus ds fy, fo'ks"k ljkguk dh ik= gSA
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ICAR-Directorate of Mushroom Research, Solan
(H.P.) has made a significant progress in research, transfer
of technology and human resource development during
2021.The significant 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

� During the year under report, 215 new wild edible
mushroom accessions were collected from forest
areas of different parts of Himachal Pradesh. Out
of these 175 were identified up to genus level and
approximately 30 specimens up to species level.

� Among these collections some of interesting
specimens are Amanita concentrica, Amanita
caeserea, Amanita onusta, Lactarius deliciosus,
Cysclocybe agerata, Scleroderma citrinum,
Ramaria maurea, Chlorophyllum molybdites etc.

� Culturing of 8 specimens namely Coprinus comatus,
Pleurotus sp., Cordyceps militaris, Isaria cicadae,
Ramaria sp., Ganoderma, Flammulina sp.,
Herecium sp. have been done. All the specimens
have been deposited in herbarium of ICAR-
Directorate of Mushroom Research, Chambaghat,
Solan (H.P.).

Crop improvement

� Mating type characterization of eight hybrids with
A2 mating type locus revealed absence of specific
A2 mating type locus in the hybrids of paddy straw
mushroom. Cultivation trial of the five contrasting
mating type revealed highest yield in DMRO-1072
as compared to others.

� In milky mushroom, ten high yielding strains were
identified after the screening of the 56 strains.
Further, these strains were subjected for the
molecular identification using sequencing approach
and twenty eight SSIs were isolated from the
DMRO-302 and DMRO-38 strain of the milky
mushroom.

EXECUTIVE SUMMARY
dk;Zdkjh lkjka'k

Hkkd`vuqi& [kqEc vuqlaèkku funs'kky;] lksyu ¼fg-ç-½ us
2021 ds nkSjku vuqlaèkku] çkS|ksfxdh gLrkarj.k vkSj ekuo lalkèku
fodkl esa egRoiw.kZ çxfr dh gSA tuuæO; laj{k.k] Qly lqèkkj]
Qly mRiknu] Qly laj{k.k] dVkÃ mijkar çkS|ksfxdh] vU;
vuqlaèkku xfrfofèk;ksa vkSj çkS|ksfxdh ds gLrkarj.k ds {ks= esa
funs'kky; dh egRoiw.kZ miyfCèk;ksa dk lkjka'k ;gka fn;k
x;k gS%

tuuæO; laxzg

� çfrosfnr o"kZ ds nkSjku fgekpy çns'k ds fofHkUu Hkkxksa ds
ou {ks=ksa ls 215 u, taxyh [kk| e'k:e çkIr fd, x,A
buesa ls 175 dh tkfr Lrj rd vkSj yxHkx 30 uewuksa dh
çtkfr Lrj rd igpku dh xÃA

� bu laxzgksa esa ls dqN fnypLi uewus gSa tSls veSfuVk
d‚UlsafVªdk] veSfuVk dSlfj;k] veSfuVk vksuLVk] ySDVSfj;l
Msfyflvksll] flLDyksfdcs ,xsjkVk] LDysjksMekZ flfVªue]
jkefj;k ekSfj;k] DyksjksfQye eksfyCMkbV~l vkfnA

� dksfçul dksekVl] IyqjksVl çtkfr] d‚ÆMlsIl fefyVSfjl]
blkfj;k fldkMk] jkefj;k çtkfr] xSuksMekZ] ¶yseqfyuk çtkfr]
fgjsf'k;e çtkfr uke ds 8 uewuksa dk laoèkZ fd;k x;k gSA
lHkh uewuksa dks Hkkd̀vuqi&[kqEc vuqlaèkku funs'kky;] pack?kkV]
lksyu ¼fg-ç-½ ds tuuæO; laxzg esa tek dj fn;k
x;k gSA

Qly lqèkkj

�• ,2 laHkksx çdkj yksdl ds lkFk vkB ladjksa ds laHkksx
çdkj fu:i.k ls irk pyk fd èkku iqvky e'k:e ds
ladjksa esa fof'k"V ,2 esÇVx Vkbi yksdl dh vuqifLFkfr
gSA ikap foijhr laHkksx çdkjksa ds [ksrh ijh{k.k ls DMRO

&1072 esa vU; dh rqyuk esa mPpre mit dk irk pykA

�• nwfèk;k e'k:e esa 56 çtkfr;ksa dh tkap ds ckn nl mPp
mit nsus okyh çtkfr;ksa dh igpku dh xÃA blds
vykok] bu miHksnksa dh vuqØe.k n`f"Vdks.k dh lgk;rk ls
vk.kfod igpku dh x;h vkSj 28 ,l,lvkÃ dks nwfèk;k
e'k:e ds DMRO& 302 vkSj DMRO& 38 LVªsu ls fy;k
x;k x;kA
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� Thirty-four SSIs were isolated from the DMRO-
1072 and DMRO-464 of the paddy straw
mushroom. In-vitro screening of the forty-three
strains of the paddy straw mushroom at 16oC
identified five strains as fast growing than control
(DMRO-484). Notably, fruit body initiation was
observed in DMRX-1334 at 25oC under in-vitro
condition.

� In second research trial on induction of ascomata in
Morchella mushroom under greenhouse during
2021, 215 ascomata were successfully induced in
Morchella importuna strain ANI1. The ascomata
obtained with ladder-like pattern of pits and ridges
on the surface of pileus. Under third trial, imperfect
stage of Morchella importuna srain ANI1 was
confirmed in all 13 test strains and exogenous
nutrition treatment was given to induce fruiting.

� Cultures of Cordyceps such as DMRO-1163,
DMRO-1164, CM, K.C.M.B, K3, T5, DMRO-
1164 were identified as Cordyceps militaris.
DMRO-688 was identified as Cordyceps
takaomontana. DMRO-422 and DMRO-713, were
identified as Beauveria bassiana and Trametes
hirsuta, respectively.

� Using scanning electron studies of Codyceps
militaris, germination of ascospores was observed
which revealed that spores of C. militaris started to
swell and germinate unidirectionally. Oval part-
spores, relatively smaller than cylindrical ones, were
usually observed as jointed, mostly in pairs and did
not germinate, whereas cylindrical part-spores,
which were usually detached from adjacent part-
spores, swelled and mostly germinate. Elongated
pyriform, cylindrical and globose conidia were
produced on tips of simple and undifferentiated
hyphae 3.

Crop protection

� A detailed experimental study was done on the
incidence of scairid fly Bradysia sp on button
mushroom in the months from May-July, 2021.
Maximum population (1600/trap) was recorded
during fourth week of July i.e during third flush.
Molecular analysis of the sciarid fly revealed it to
be “Bradysia impatiens”.

� The mean EC
50

 values of the selected crop
protection agents on Mycogone perniciosa ranged

� èkku iqvky e'k:e ds DMRO& 1072 vkSj DMRO& 464 ls
34 ,l,lvkÃ dks ìFkd fd;k x;kA 16oC ij èkku iqvky
e'k:e ds 43 miHksnksa dh bu&foVªks LØhÇux dh enn ls fu;a=.k
dh rqyuk esa rsth ls c<+us okys ikap miHksnksa dh igpku dh xÃ
¼DMRO&484½A fo'ks"k :i ls] DMRX&1334 esa 25oC ij
bu&foVªks fLFkfr ds rgr Qyu dh 'kq#vkr ns[kh xÃA

� 2021 ds nkSjku nwljs 'kksèk ijh{k.k esa] xzhugkml esa eksdsZyk
e'k:e esa ,LdksekVk dks 'kkfey djus ds varxZr eksdsZyk
baiksVqZuk LVªsu ,,uvkÃ1 esa 215 ,LdksekVk dks lQyrkiwoZd
mxk;k x;kA ikbyl dh lrg ij xïksa vkSj ydhjksa ds
lh<+h tSlh jpuk okys vLdksekVk çkIr fd;s x,A rhljs
ijh{k.k ds rgr] lHkh 13 ijh{k.k miHksnksa esa eksdsZyk baiksVqZuk
LVªsu ANI1 ds viw.kZ pj.k dh iqf"V dh xÃ vkSj Qyus ds
fy, cfgtkZr iks"k.k mipkj fn;k x;kA

� d‚ÆMlsIl ds dYpj tSls fd DMRO&1163] DMRO&1164]
CM, K.C.M.B, K3, T5] DMRO&1164 dks d‚ÆMlsIl
fefyVSfjl ds :i esa igpkuk x;kA DMRO&688 dh
igpku d‚ÆMlsIl rkdkvkseksaVkuk ds :i esa dh xÃ FkhA
Mh,evkjvks&422 vkSj Mh,evkjvks&713 dh igpku Øe'k%
C;wosfj;k ckfl;kuk vkSj VªSesV~l fgjlqrk ds :i esa dh xÃA

� d‚ÆMlsIl fefyVSfjl ds LdSÇux bysDVª‚u vè;;u dk
mi;ksx djrs gq,] ,LdksLikslZ dk vadqj.k ns[kk x;k] ftlls
irk pyk fd d‚ÆMlsIl fefyVSfjl ds chtk.kq vçR;{k :i
ls Qwyus vkSj vadqfjr gksus yxsA vaMkdkj Hkkx&chtk.kq]
csyukdkj okys dh rqyuk esa vis{kkd`r NksVs] vkerkSj ij
la;qä ds :i esa ns[ks tkrs Fks] T;knkrj tksM+s esa vkSj
vadqfjr ugÈ gksrs Fks] tcfd csyukdkj Hkkx&chtk.kq] tks
vkerkSj ij vklUu Hkkx&chtk.kqvksa ls vyx gks tkrs Fks]
lwt tkrs Fks vkSj T;knkrj vadqfjr gks tkrs FksA yEch
ikbjhQ‚eZ] csyukdkj vkSj Xyksckst dksfufM;k dks ljy
vkSj vfoHkkftr gkbQh&3 dh ;qfä;ksa ij cuk;k x;kA

Qly lqj{kk

�• LdSfjM ¶ykÃ czSMhfl;k çtkfr dh cVu e'k#e ij O;kidrk
dk ,d foLr`r ç;ksxkRed vè;;u eÃ&tqykÃ] 2021 ds
eghuksa esa fd;k x;kA czSMhfl;k çtkfr dh vfèkdre tula[;k
¼1600@VªSi½ tqykÃ ds pkSFks lIrkg ds nkSjku ;kuh rhljs
¶y'k ds nkSjku ntZ dh xÃA fl;kfjM eD[kh ds vk.kfod
fo'ys"k.k ls irk pyk fd ;g ÞczSMhfl;k bEisVsalÞ gSA

�• ekbdksxksu iÆufl;kslk ij p;fur Qly lqj{kk ,tsaVksa dk
ekè; EC

50
 eku 0-0146 ls 0-6346 μ/ml mlds chp FkkA
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from 0.0146 to 0.6346 μ/ml. In addition, Agaricus
bisporus strain NBS-5 exhibited highly variable
sensitivities (mean EC

50
 0.0960 to 3.5397 μ/ml) to

the tested treatments. Except, 1-Octen-3-ol all other
treatments showed good potential for the control
of wet bubble disease (WBD) in-vitro sensitivity
test. Safety factor (SF) value was calculated highest
for BioRub (69.95) whereas, it was found least in
1-Octen-3-ol (0.23).

Postharvest Technology

� A significant reduction in the physiological loss in
weight (%PLW) in button and oyster mushrooms
was recorded with higher range at ambient as
compared to low temperature during storage.
Among various packages used in the study, the
maximum reduction was recorded in control
followed by newspaper, brown paper, CFB, jute bag,
cotton bag and non-absorbent whereas minimum in
punnet, polyethylene and bubble wrap.

� The storage quality of the mushrooms was found
better with KMS followed by citric acid and ascorbic
acid whereas it was poor in control (no dip). A
significant higher reduction in all the chemical
characters like total protein, total sugars and phenols
was recorded in control, newspaper and brown paper
as compared to punnet, polyethylene and bubble
wrap. In all the treatments the polyphenol oxidase
activity (PPO) increased significantly with
maximum in control followed by newspaper and
brown paper whereas it was recorded minimum in
punnet, polyethylene and bubble wrap.

� A nutritious, healthy mushroom millet nutribar with
good sensory acceptability was developed by
incorporating 5% oyster mushroom powder in
millets (finger millet and sorghum) puffs and flakes,
nuts, dates and honey. The developed mushroom
millet nutribar contained 19.35 % protein, 65.45%
carbohydrate, 10.4 % fat, 2.34% ash, 2.02% crude
fibre, 8.10 mg/100g vitamin D and 432.85 Kcal/
100g energy value.

� A ready-to-fry frozen nugget which requires just
2 minutes of frying before eating was successfully
developed from Lion’s mane (Hericium)
mushroom. Boiling mushroom for 3 minutes in
water proved to be most efficient for removing the
bitter aftertaste of mushroom while at the same
time retaining the nutritive and antioxidants values

blds vykok] vxSfjdl fcLiksjl LVªsu NBS&5 us ijh{k.k
fd, x, mipkjksa ds fy, vR;fèkd ifjorZu'khy laosnu'khyrk
¼eryc EC

50
 0-0960 ls 3-5397μ/ml½ çnÆ'kr dhA 1&

v‚DVsu&3&v‚y dks NksM+dj] vU; lHkh mipkjksa us xhyk
cqycqyk jksx ¼MCY;wchMh½ bu&foVªks  lsaflfVfoVh VsLV ds fu;a=.k
ds fy, vPNh {kerk fn[kkÃA ck;ksjc ¼69-95½ ds fy, lqj{kk
dkjd ¼,l,Q½ ewY; dh x.kuk mPpre Fkh] tcfd ;g
1&v‚DVsu&3&vks,y ¼0-23½ esa lcls de ikÃ xÃ FkhA

dVkÃ mijkUr çks|ksfxdh

� cVu vkSj <Èxjh e'k:e esa otu esa 'kkjhfjd deh ¼%PLW½
esa mYys[kuh; deh HkaMkj.k ds nkSjku de rkieku dh rqyuk
esa ifjos'k esa mPp lhek ds lkFk ntZ dh xÃA vè;;u esa
mi;ksx fd, x, fofHkUu iSdstksa esa] lcls vfèkd deh fu;a=.k
esa ntZ dh xÃ] mlds ckn v[kckj] czkmu isij] lh,Qch] twV
cSx] dikl cSx vkSj xSj&'kks"kd cSx esa tcfd U;wure deh
iusV] i‚yhbFkkbyhu vkSj ccy jSi esa ntZ dh x;hA

� ds,e,l] flfVªd ,flM vkSj ,Ld‚Æcd ,flM ds lkFk
e'k:e dh HkaMkj.k xq.koÙkk csgrj ikÃ xÃ] tcfd ;g
fu;a=.k esa [kjkc Fkh ¼fcuk mipkj½A iusV] i‚yhbFkkbyhu
vkSj ccy jSi dh rqyuk esa fu;a=.k] lekpkj i= vkSj czkmu
isij esa dqy çksVhu] dqy 'kdZjk vkSj fQuksy tSls lHkh
jklk;fud y{k.kksa esa mYys[kuh; mPp deh ntZ dh xÃA
lHkh mipkjksa esa i‚yhQsuksy v‚DlhMst xfrfofèk ¼ihihvks½
esa vfèkdre fu;a=.k ds lkFk v[kckj vkSj czkmu isij esa
mYys[kuh; o`f) gqÃ] tcfd ;g iusV] i‚yhbFkkbyhu vkSj
ccy jSi esa U;wure ntZ dh xÃA

� cktjs ¼cktjk vkSj Tokjh½ ds iQ vkSj ¶ysDl] esok] [ktwj
vkSj 'kgn esa 5% <Èxjh e'k:e ikmMj dks 'kkfey djds
vPNh laosnh Lohdk;Zrk ds lkFk ,d ikSf"Vd] LoLFk e'k:e
cktjk U;wVªhckj fodflr dh x;hA fodflr e'k:e cktjk
U;wVªhckj esa 19-35% çksVhu] 65-45% dkcksZgkbMªsV] 10-4%

olk] 2-34% jk[k] 2-02% dPpk js'kk] 8-10 feyhxzke@100
xzke foVkfeu Mh vkSj 432-85 fdyks dSyksjh@100 xzke
ÅtkZ ewY; gksrk gSA

�• ryus ds fy, rS;kj Ýkstu uxsV ftls [kkus ls igys flQZ 2
feuV ryus dh vko';drk gksrh gS] mls y‚;Ul esu ¼gsjsf'k;e½
e'k:e ls lQyrkiwoZd fodflr fd;k x;kA e'k:e dks 3
feuV rd ikuh esa mckyuk e'k:e ds dM+os Lokn dks nwj
djus ds lkFk&lkFk iks"kd rRoksa vkSj ,aVhv‚DlhMsaV ewY;ksa dks
vPNh rjg ls cuk, j[kus ds fy, lcls dkjxj lkfcr
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well. The nutritional composition of the developed
nuggets was 8.31% protein, 44.77 % carbohydrate,
19.36% fat, 2.51% ash and 2.57% crude fibre,
386.56 Kcal/100g energy value, 449.08mg/100g
K, 143. 29 mg/100g Ca, 5.61 mg/100g Fe, 0.81
mg/100g Mn, 0.34 mg/100g Cu, 0.31 mg/
100g Zn.

� Prototype model of hybrid solar dryer was
constructed and evaluated for temperature
distribution, energy consumption, drying rate and
appearance of dried mushrooms. Uneven
temperature distribution and drying rates were
observed in drying chamber with even span type of
roof. Performance of hybrid solar dryer in terms of
temperature distribution, drying rate and quality of
dried mushrooms was seen to be improved in
modified dryer design with shade net covering from
the top.

� Developed FYM sieving machine remarkably
reduced labor, time and drudgery in sieving
operation. Capacity of FYM sieving machine was
estimated to be 60 crates (3.03 cu.m.) per hour.

Other Research Activities

� Under impact assessment, the study area and
adopters list of selected technologies of ICAR-
DMR, Solan have been compiled and impact
indicators have been developed. The semi structured
interview schedules for economic impact assessment
of selected technologies have also been prepared.

� The growth and instability in the Indian mushroom
industry has been analysed using Ordinary Least
Square method and Cuddy Della Vella Index,
respectively for fresh, preserved and dried type of
mushrooms. Auto Regressive Integrated Moving
Average (ARIMA) Model has been used for
forecasting mushroom production in India for the
next decade. It was observed that, ARIMA [1, 0, 1]
model was best suited for our study based on
Akaike’s Information Criteria (AIC). As compared
to the processed mushrooms, fresh mushroom
showed lower growth in production but with least
instability (9.80%) which shows prospects in their
production.

� The Indian mushroom industry is growing at a
growth rate of 8.32% for the last 25 years. The
forecasted production for the year 2021 is 2.68 lakh
tons with the minimum 2.55 lakh tons and maximum

gqvkA fodflr uxsV~l dh iks"k.k lajpuk 8-31% çksVhu] 44-
77% dkcksZgkbMªsV] 19-36% olk] 2-51% jk[k vkSj 2-57%

dPpk js'kk] 386-56 fdyks dSyksjh@100 xzke ÅtkZ ewY;] 449-
08 feyhxzke@100 xzke iksVkf'k;e] 143-29 feyhxzke@100
xzke dSfY'k;e] 5-61 feyhxzke@100 xzke ykSg] 0-81
feyhxzke@100 xzke eSaxuht] 0-34 feyhxzke@100 xzke rkack]
0-31 feyhxzke@100 xzke tLrkA

�• rkieku forj.k] ÅtkZ [kir] lq[kkus dh nj vkSj lw[ks e'k:e
dh mifLFkfr ds fy, gkbfczM lksyj Mªk;j ds çksVksVkbi
e‚My dk fuekZ.k vkSj ewY;kadu fd;k x;kA leku LiSu
çdkj dh Nr okys lq[kkus okys d{k esa vleku rkieku
forj.k vkSj lq[kkus dh nj ns[kh xÃA rkieku forj.k] lq[kkus
dh nj vkSj lw[ks e'k:e dh xq.koÙkk ds lanHkZ esa gkbfczM
lksyj Mªk;j ds çn'kZu esa Åij ls 'ksM usV doÇjx ds lkFk
la'kksfèkr Mªk;j fMtkbu esa lqèkkj ns[kk x;kA

�• fodflr ,QokÃ,e Nyuh e'khu us [kkn ds Nkuus esa Je]
le; vkSj dM+h esgur dks mYys[kuh; :i ls de dj
fn;kA ,QokÃ,e Nyuh e'khu dh {kerk 60 ØsV ¼3-03 ?ku
ehVj½ çfr ?kaVs gksus dk vuqeku yxk;k x;kA

vU; vuqlaèkku xfrfofèk;k¡

� çHkko vkdyu ds rgr] Hkkd`vuqi&Mh,evkj] lksyu dh
p;fur çkS|ksfxfd;ksa ds vè;;u {ks= vkSj viukus okyksa dh
lwph ladfyr dh xÃ gS vkSj çHkko ladsrd fodflr fd,
x,A p;fur çkS|ksfxfd;ksa ds vkÆFkd çHkko ewY;kadu ds
fy, vèkZ lajfpr lk{kkRdkj dk;ZØe Hkh rS;kj fd, x,A

� Hkkjrh; e'k:e m|ksx esa òf) vkSj vfLFkjrk dk fo'ys"k.k
rktk] lajf{kr vkSj lw[ks çdkj ds e'k:e ds fy, Øe'k%
lkèkkj.k de oxZ fofèk vkSj dMh Msyk osyk baMsDl dk
mi;ksx djds fd;k x;kA v‚Vks fjxzsflo baVhxzsVsM ewÇox
,ojst ¼ARIMA½ e‚My dk mi;ksx Hkkjr esa vxys n'kd ds
fy, e'k:e mRiknu ds iwokZuqeku ds fy, fd;k x;k gSA ;g
ns[kk x;k fd] ARIMA ¼1] 0] 1½ e‚My gekjs vè;;u ds
fy, ,dSvkbdh buQkesZ'ku ØkbVsfj;k ¼AIC½ ij vkèkkfjr
lcls mi;qä FkkA çlaLd̀r e'k:e dh rqyuk esa] rkts
e'k:e us mRiknu esa de òf) fn[kkÃ] ysfdu de ls de
vfLFkjrk ¼9-80%½ ds lkFk tks muds mRiknu esa laHkkoukvksa
dks n'kkZrk gSA

� Hkkjrh; e'k:e m|ksx fiNys 25 o"kks± ls 8-32% dh òf) nj
ls c<+ jgk gSA o"kZ 2021 ds fy, vuqekfur mRiknu 2-68
yk[k Vu U;wure 2-55 yk[k Vu vkSj vfèkdre 2-80 yk[k
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of 2.80 lakh tons. The same is calculated for next
years till 2030 for which the compounded growth
rate is 2.40 percent. The forecasted mushroom
production in India is 3.31 lakh tons at the end of
next decade.

Transfer of Technology

� During 2021, the Directorate organized 53 training
programmes which included 24 online, 26 on-
campus, and three off campus for farmers,
farmwomen, unemployed youth and entrepreneurs
under various component attended by 2437
participants from differernt parts of the country.

� Among training programmes, two were conducted
on-campus for farmers under Tribal Sub Plan (TSP),
two on-campus under North-Eastern Hilly (NEH)
region component, and seven on and off campus
training progammes were conducted under
Scheduled Caste-Sub Plan (SC-SP) component
attended by 59, 71 and 477 participants respectively.

� During 2021 a training on shiitake mushroom
cultivation and five trainings on cultivation
technology of Cordyceps were organized and were
attended by two and 28 participants, respectively.

� Two training programmes on three months hands
on training were organized at ICAR-DMR, Solan
during 2021 and were attended by 17 particpants
from different parts of the country.

� Two collaborative/sponsored trainings with
MANAGE, Hyderabad and JICA, Shimla (H.P.)
were organized and were attended by 133 and 14
participants respectively.

� One day 25th National Mshroom Mela was organized
on 10th September, 2021 in semi-virtual mode
inaugurated by Dr B.K. Pandey, ADG (Hort.Sci.),
ICAR, New Delhi which was attended by all the
AICRP Mushroom centres, Scientists of ICAR-DMR,
Solan, farmers, farmwomen, rural youth and visiting
students. Six 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 the farmers on different issues
including mushroom cultivation. More than 3
quintals of the spawn was distributed along with
literature on mushroom cultivation.

Vu gSA 2030 rd vxys o"kks± ds fy, bldh x.kuk dh tkrh
gS] ftlds fy, pØòf) òf) nj 2-40 çfr'kr gSA vxys
n'kd ds var esa Hkkjr esa vuqekfur e'k:e mRiknu 3-31
yk[k Vu gSA

çkS|ksfxdh dk gLrkarj.k

� 2021 ds nkSjku] funs'kky; us 53 çf'k{k.k dk;ZØeksa dk
vk;kstu fd;k ftlesa ns'k ds fofHkUu fgLlksa ls 2437 çfrHkkfx;ksa
us Hkkx fy;k ftlesa fofHkUu ?kVdksa ds rgr fdlkuksa] d̀"kd
efgykvksa] csjkstxkj ;qokvksa vkSj m|fe;ksa ds fy, 24 v‚uykbu]
26 v‚u&dSail vkSj rhu v‚Q dSail 'kkfey FksA

� çf'k{k.k dk;ZØeksa esa] nks vkfnoklh mi ;kstuk ¼Vh,lih½ ds
rgr fdlkuksa ds fy, ifjlj esa vk;ksftr fd, x,] nks mÙkj&iwoÊ
igkM+h ¼,uÃ,p½ {ks= ?kVd ds rgr ifjlj esa] vkSj lkr v‚u
vkSj v‚Q dSail çf'k{k.k dk;ZØe vuqlwfpr tkfr ?kVd
¼,llh&,lih mi ;kstuk½ ds rgr vk;ksftr fd, x, ftuesa
Øe'k% 59] 71 vkSj 477 çfrHkkfx;ksa us Hkkx fy;kA

� 2021 ds nkSjku f'kVkds e'k:e dh [ksrh ij ,d çf'k{k.k vkSj
d‚ÆMlsIl dh [ksrh rduhd ij ikap çf'k{k.k vk;ksftr fd,
x, vkSj buesa Øe'k% nks vkSj 28 çfrHkkfx;ksa us Hkkx fy;kA

� 2021 ds nkSjku Hkkd`vuqi&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, ftuesa ns'k ds fofHkUu fgLlksa ls 17 çfrHkkfx;ksa us
Hkkx fy;kA

� eSust] gSnjkckn vkSj tsvkÃlh,] f'keyk ¼fg-ç-½ ds lkFk nks
lg;ksxh@çk;ksftr çf'k{k.k vk;ksftr fd, x, ftuesa Øe'k%
133 vkSj 14 çfrHkkfx;ksa us Hkkx fy;kA

� ,d fnolh; 25oka jk"Vªh; e'k:e esyk 10 flracj] 2021
dks lseh&opqZvy eksM esa vk;ksftr fd;k x;k] ftldk
mn~?kkVu M‚- ch-ds- ikaMs] ,Mhth ¼ckxokuh foKku½] Hkkd̀vuqi]
uÃ fnYyh] us fd;kA blesa lHkh ,vkÃlhvkjih e'k:e
dsaæ] Hkkd̀vuqi&Mh,evkj] lksyu ds oSKkfud] fdlku] xzkeh.k
;qok vkSj Nk= 'kkfey FksA ns'k ds fofHkUu fgLlksa ds Ng
çxfr'khy e'k:e mRikndksa dks çxfr'khy e'k:e 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 e'k:e dh [ksrh lfgr fofHkUu eqíksa ij fdlkuksa ds
lkFk ckrphr dhA e'k:e dh [ksrh ij lkfgR; ds lkFk&lkFk
3 ÇDoVy ls vfèkd Li‚u dk forj.k fd;k x;kA
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� ICAR-DMR, Solan organized Research Advisory
Commiittee, Institute Research Committee, AICRP
Mushroom Workshop during this period.

� During 2021 various activities were observed such
as Republic Day, National Science Day,
Intenational Women’s Day, World Environment
Day, Foundation Day and International Yoga Day,
Independence Day, Parthenium Awareness Week,
Hindi Pakhwara, Rashtriya Mahila Kisan Diwas,
World Food Day, Communal Harmony Week,
Agriculture Education Day, World Soil Day,
Special Swachhata Program, Swachhata hi Sewa,
National Kisan Diwas etc.

The advisory services through emails, telephones
and face-to-face interaction on various aspects of
mushroom cultivation, training programmes under
different components and marketing were provided during
this period. 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.

� vkÃlh,vkj&Mh,evkj] lksyu us bl vofèk ds nkSjku
vuqlaèkku lykgdkj lfefr] laLFkku vuqlaèkku lfefr]
,vkÃlhvkjih e'k:e dk;Z'kkyk dk vk;kstu fd;kA

� 2021 ds nkSjku x.kra= fnol] jk"Vªh; foKku fnol] varjkZ"Vªh;
efgyk fnol] foÜo i;kZoj.k fnol] LFkkiuk fnol vkSj
varjkZ"Vªh; ;ksx fnol] Lora=rk fnol] ikFksZfu;e tkx:drk
lIrkg] Çgnh i[kokM+k] jk"Vªh; efgyk fdlku fnol] foÜo
[kk| fnol tSlh fofHkUu xfrfofèk;ksa dk vk;kstu fd;k
x;kA blds vykok lkaçnkf;d ln~Hkko lIrkg] d`f"k f'k{kk
fnol] foÜo e`nk fnol] fo'ks"k LoPNrk dk;ZØe] LoPNrk
gh lsok] jk"Vªh; fdlku fnol vkfn dk vk;kstu Hkh
funs'kky; esa fd;k x;kA

• bl vofèk ds nkSjku e'k:e dh [ksrh ds fofHkUu igyqvksa
ij Ãesy] VsyhQksu vkSj vkeus&lkeus ckrphr ds ekè;e ls
lykgdkj lsok,a] fofHkUu ?kVdksa ds rgr çf'k{k.k dk;ZØe vkSj
foi.ku çnku fd;k x;kA funs'kky; dk nkSjk djus okys m|fe;ksa]
fdlkuksa] xzkeh.k ;qokvksa] foÜofo|ky;ksa@d‚ystksa vkSj Ldwyksa ds
Nk=ksa ds fofHkUu lewgksa dks e'k:e dh [ksrh ls lacafèkr lHkh
xfrfofèk;ksa dks fn[kk;k x;kA
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[kqEc dh [ksrh us ns'k ds 'kgjh vkSj xzkeh.k {ks=ksa esa iks"k.k
lqj{kk vkSj jkstxkj l`tu esa cgqr ;ksxnku fn;k gSA ;fn Hkkjr esa
miyCèk [kqEc laink dk iwjh {kerk ls nksgu fd;k tk, rks yksxksa
dh vkthfodk dh fLFkfr dks Åij mBk;k tk ldrk gSA funs'kky;
us fofHkUu [kqEc ds LVªsu fodkl dk;ZØe ds ekè;e ls ns'k esa [kqEc
mRiknu dks c<+kus esa ;ksxnku fn;k gSA fofHkUu tSo&çkS|ksfxdh
n`f"Vdks.kksa ds ekè;e ls [kqEc ds miHksnksa dks uohu xq.koÙkk y{k.kksa
ls le`) fd;k x;kA funs'kky; }kjk fodflr i;kZoj.k ds vuqdwy
[kqEc dh [ksrh dh rduhdksa us xhys cqycqys vkSj ihys eksYM tSlh
fofHkUu chekfj;ksa dk çcaèku fd;k gSA le; ds lkFk funs'kky; ds
vfèkns'k vkSj dk;Z{ks= dk foLrkj fd;k x;k gS vkSj yach vofèk ds
fy, [kqEc ds HkaMkj.k dks c<+kus ds fy, vuqlaèkku dk y{; j[kk
x;k FkkA ?kVrh Hkwfe vkSj ikuh tSls çkd`frd lalkèkuksa dh deh dks
è;ku esa j[krs gq, [kqEc dh [ksrh fdlkuksa ds fy, ,d vkd"kZd
fodYi gSA

yacor [ksrh ds dkj.k [kqEc dh [ksrh vU; [ksrh vkSj
ckxokuh Qlyksa dh rqyuk esa de txg vkSj ikuh dk mi;ksx
djrh gSA blds vykok] pwafd [kqEc dh [ksrh d`f"k&vif'k"V ij
gksrh gS] blfy, vif'k"V dks èku esa cnyus dk ;g lcls vPNk
rjhdk gSA [kqEc dh [ksrh ls fdlkuksa dh vkthfodk çcy gksrh gS
D;ksafd mUgsa yxkrkj d`f"k vk; vkSj jkstxkj ds volj gksrs gSaA
[kqEc ds egRo dks è;ku esa j[krs gq,] Hkkjrh; d`f"k vuqlaèkku
ifj"kn ¼ICAR½ ds laj{k.k esa 1983 esa lksyu ¼H.P.½ esa jk"Vªh; [kqEc
vuqlaèkku vkSj çf'k{k.k dsaæ ¼NCMRT½ dh LFkkiuk ds lkFk Hkkjr
esa ,d O;ofLFkr vuqlaèkku 'kq: fd;k x;k FkkA 25 o"kks± ds ckn]
[kqEc esa mYys[kuh; vuqlaèkku miyfCèk;ksa ds lkFk] bls 2008 esa
[kqEc vuqlaèkku funs'kky; ¼Mh,evkj@ [kq- vuq- fu-½ esa vixzsM
fd;k x;k FkkA ;g ns'k esa fo'ks"k :i ls [kqEc vuqlaèkku vkSj
fodkl ij dke djus okyk ,dek= laLFkku gSA Hkk-d`-vuq-i-&
[kq-vuq-fu- ds oSKkfudksa ds lfEefyr ç;klksa ls ns'k esa [kqEc dk
mRiknu 2]58]810 Vu rd igqap x;k gSA funs'kky; fdlkuksa ds
fy, {ks= mi;qä fof'k"V çkS|ksfxfd;ksa dks fodflr djus esa
yxkrkj yxk gqvk gSA fodflr çkS|ksfxfd;ksa dks [kqEc ij vf[ky
Hkkjrh; lefUor vuqlaèkku ifj;kstuk ¼,vkÃlhvkjih½ ds ekè;e
ls vkSj vfèkd ekU; fd;k x;k gS] ftls 1983 esa lksyu esa
eq[;ky; ds lkFk 'kq: fd;k x;k FkkA

Mushroom farming has contributed immensely in
the nutritional security and employment generation in the
urban and rural areas of the country. The livelihood status
of the people could be uplifted if the mushroom wealth
available in India is exploited to its full potential. The
Directorate has contributed for the enhancement of
mushroom production in the country through strainal
development programme of different mushrooms. Through
various biotechnological approaches the mushroom strains
were enriched with novel quality traits. The eco-friendly
mushroom cultivation techniques developed by the
Direcotrate have managed various diseases like wet bubble
and yellow mould. The mandate and the scope of the
Directorate have been expanded with time and the research
was targeted to enhance the shelf life and storage of the
mushrooms for longer duration. The mushroom farming
is a lucrative option for the farmers keeping in view the
dwindling land holdings and depleting natural resources
like water.

Due to vertical farming mushroom cultivation
utilizes space and water compared to other field and
Horticultural crops. Further, as mushroom cultivation is
on the agro-waste, so it is the best way to convert waste to
wealth. The livelihood of the farmers is strengthened from
mushroom farming as there is constant farm income and
employment opportunity. Keeping in view the importance
of the mushroom, 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. It is the only Institute working exclusively on
mushroom research and development in the country.
Because of the concerted efforts of the Scientists of ICAR-
DMR, Solan mushroom production has reached 2,58,810
tonnes in the country. The Directorate has continuously
engaged in developing region specific 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.

1. DMR-An Introduction
1- [kqEc vuqlaèkku funs'kky;&,d ifjp;
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LFkku

Hkk-d̀-vuq-i-&[kqEc vuqlaèkku funs'kky; ¼Mh,evkj½ fgekpy
çns'k ds lksyu 'kgj esa paMhx<+ vkSj f'keyk jk"Vªh; jktekxZ ds
chp fLFkr gS] tks jkT; ds ços'k }kj ds :i esa tkuk tkrk gSA ;g
'kgj vius lkaLd`frd oSHko] mRd`"V n'kZuh;] fidfud LFkyksa] dÃ
eafnjksa vkSj ekSleh udnh lCth Qlyksa ds fy, çfl) gSA

vkS|ksxhd`r gksus ds vykok] 'kgj [kqEc dh [ksrh ds fy,
O;kid :i ls yksdfç; gS vkSj ÞHkkjr ds [kqEc 'kgjÞ ds VSx ds
lkFk] ftldk uke fgekpy çns'k ds ekuuh; eq[;ea=h }kjk 10
flracj] 1997 dks funs'kky; vkSj [kqEc lkslkbVh v‚Q bafM;k }kjk
la;qä :i ls vk;ksftr Hkkjrh; [kqEc lEesyu ds nkSjku [kqEc ds
vuqlaèkku] fodkl vkSj yksdfç; cukus esa ;ksxnku dks è;ku esa
j[krs gq, j[kk x;k FkkA

vkèkkjHkwr lajpuk

Hkk-d̀-vuq-i-&[kqEc vuqlaèkku funs'kky;] lksyu esa 12 i;kZoj.k
fu;af=r [kqEc dh [ksrh ds dejs] buMksj cadj vkSj cYd d{kksa ds
lkFk ,d i‚yh gkml gSA funs'kky; ds ikl vkèkqfud vkSj uohure
midj.kksa ds lkFk tSo çkS|ksfxdh] tuuæO; laj{k.k] Li‚u mRiknu]
ikSèk laj{k.k vkSj dVkÃ mijkar çkS|ksfxdh ds fy, ikap vPNh rjg
ls lqlfTtr ç;ksx'kkyk,a gSaA çkS|ksfxdh gLrkarj.k ¼VhvksVh½ vuqHkkx
esa ,d le; esa 250 ls vfèkd çf'k{kqvksa dh dqy {kerk ds lkFk vPNh
rjg ls ifj"d̀r çf'k{k.k bdkÃ gSA blds vykok] funs'kky; ds ikl
,d fo'ks"k iqLrdky; gS ftlesa lacafèkr {ks=ksa esa [kqEc foKku ls lacafèkr
vuqlaèkku vkSj ijke'kZ ls lacafèkr 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= laçs"k.k iqLrdky; gSA

dkÆed vkSj foÙk

Hkkd̀vuqi&[kqEc vuqlaèkku funs'kky;] lksyu esa 17 oSKkfudksa
$ ,d funs'kd] 13 rduhdh] 14 ç'kklfud vkSj 5 dq'ky lgk;d
deZpkfj;ksa dh la[;k Lohd`r gSA 31-12-2021 dks 11 oSKkfud] 11
rduhdh] 13 ç'kklfud vkSj 4 dq'ky lgk;d deZpkjh FksA o"kZ
2021&22 ds fy, funs'kky; dk okÆ"kd ctV #- 1046-98 yk[k
Fkk tks iwjh rjg ls mi;ksx fd;k x;kA funs'kky; us lkfgR;]
[kqEc dYpj] Li‚u] rktk [kqEc] ewY; oÆèkr mRiknksa] ijke'kZ]
çf'k{k.k vkSj vU; lsokvksa dh fcØh ls o"kZ ds nkSjku jktLo ds :i
esa #- 84-47 yk[k dek,A

n`f"Vdks.k

vkÆFkd fodkl] ikfjfLFkfrd fLFkjrk vkSj iks"k.k lqj{kk ds fy,
[kqEc vuqlaèkku vkSj fodklA

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
17 scientists + one Director, 13 technical, 14 administrative
and 5 skilled supporting staff. The staff position as on
31.12.2021 was 11 Scientists, 11 technical, 13
administrative and 4 skilled supporting staff. The annual
budget of the Directorate for the year 2021-22 was Rs.
1046.98 lakhs which will be fully utilized. The Directorate
earned Rs.  84.47 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.
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fe'ku

cqfu;knh vuqlaèkku djuk] [kqEc dh fofoèkrk dk laj{k.k
djuk] [kqEc dh xq.koÙkk vkSj mRikndrk c<+kus ds fy, çkS|ksfxfd;ksa@
fdLeksa dk fodkl djuk] d̀f"k vif'k"V dk mi;ksx djuk] jkstxkj
iSnk djuk] xjhch dks de djuk] iks"k.k lqj{kk lqfuf'pr djuk vkSj
vçèkku d̀f"k dks c<+kok nsus ds fy, vuqlaèkku ,oa fodkl djukA

'kklukns'k

1- [kk| vkSj vkS"kèkh; [kqEc dk laxzg.k] laj{k.k] mi;ksx vkSj
mRiknu ij j.kuhfrd vkSj vuqç;qä vuqlaèkkuA

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

3- mRikndrk c<+kus ds fy, [kqEc ij vf[ky Hkkjrh; lefUor
vuqlaèkku ifj;kstuk ds ekè;e ls fof'k"V çkS|ksfxfd;ksa ds
lR;kiu vkSj ewY;kadu ds fy, usVodZ vuqlaèkku dk leUo;uA

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.
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ORGANOGRAM OF ICAR-DMR, SOLAN
vkÃlh,vkj&Mh,evkj] lksyu dk vk;kstu
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2. RESEARCH ACHIEVEMENTS
2- vuqla/kku miyfC/k;k¡

2.1 Mushroom Genetic Resources

Fungal exploration tours have been undertaken in the areas
in Himachal Pradesh, India during 2021. The field study
and collection trips were undertaken to Shilly, Chail,
Nauni, Naina Tikker, Haripurdhar, Ghanahatti, Shimla and
Narkanda.  Besides this, local survey was also done
throughout the year especially during monsoon season.
As a result of these trips a total of 215 collections have
been made. Out of these 175 were identified up to genus
level and approximately 30 specimens up to species level.
Among these collections some of interesting specimens
namely Amanita concentrica, Amanita caeserea, Amanita
onusta, Lactarius deliciosus, Cysclocybe agerata,
Scleroderma citrinum, Ramaria maurea, Chlorophyllum
molybdites were collected.

Culturing of 8 specimens namely Coprinus comatus,
Pleurotus sp. Cordyceps militaris, Isaria cicadae, Ramaria
sp., Ganoderma, Flammulina sp., Herecium sp. have been
done. All the specimens have been deposited in herbarium
of ICAR- Directorate of Mushroom Research,
Chambaghat Solan H.P.

2-1 [kqEc vuqokaf'kd lalkèku

2021 ds nkSjku fgekpy çns'k ds {ks=ksa esa dod vUos"k.k nkSjs fd,
x,A {ks= ds f'kYyh] pSy] ukSuh] uSuk fVôj] gfjiqjèkkj] ?kkukgêh]
f'keyk] ukjdaMk esa {ks=h; vè;;u vkSj laxzg ;k=k,a dh xb±A
blds vykok LFkkuh; losZ{k.k Hkh iwjs o"kZ esa fo'ks"k :i ls ekulwu
ds ekSle ds nkSjku fd;k x;kA bu ;k=kvksa ds ifj.kkeLo:i dqy
215 laxzg fd, x, gSaA buesa ls 175 dks thul Lrj rd vkSj
yxHkx 30 uewuksa dh çtkfr Lrj rd igpku dh xÃ FkhA bu
laxzgksa esa dqN fnypLi uewus tSls ,ekfuVk d‚UlsafVªdk] ,ekfuVk
dSlfj;k] ,ekfuVk vksuLVk] ySDVSfj;l Msfyflvksll] flLDyksfdcs
,xsjkVk] LDysjksMekZ flfVªue] jkefj;k ekSfj;k] DyksjksfQye
eksfyCMkbV~l gSaA

dksfçul dksekVl] IyqjksVl ,lih] d‚ÆMlsIl fefyVSfjl] blkfj;k
fldkMk] jkefj;k çtkfr] xSuksMekZ] ¶yseqfyuk çtkfr] gsjsf'k;e
çtkfr uked 8 uewuksa dk laoèkZu fd;k x;kA lHkh uewuksa dks
Hkkd`vuqi&[kqEc vuqlaèkku funs'kky; ds gcsZfj;e esa tek dj fn;k
x;k gSA

Some of the mushroom specimens collected and identified

[kqEc ds dqN uewus ,d= fd, x, vkSj mudh igpku dh xÃ
1. Agaricus agustus 2. Agaricus sp.

3. Agrocybe aegereata 4. Amanita abrupta

5. Amanita caeserea 6. Amanita concentrica

7. Amanita onusta 8. Amanita porphyra

9. Amanita sp. 10.Amanita vaginata

11. Amanita virosa 12.Auricularia auricula

13. Auriscalpium vulgare 14.Bolete sp.

15. Boletus edulis 16.Calvatia sp.

17. Cantharellus sp. 18.Canthrellus cibarius

19. Chalciporus piperatus 20.Chlorophyllum molybdites

21. Clitopilus prunulus 22.Coltricia cinnamomea

23. Conocybe sp. 24.Coprinus comatus

25. Coprinus sp. 26.Cordyceps gunii/ Millitaris

27. Creterellus sp. 28.Cystogaricus trisulphureus

29. Flammulina velutipes 30.Ganoderma lucidum

31. Ganoderma sp. 32.Gymnopileus sp.

33. Gymnopus confluens 34.Gymnopus luxrius

35. Agarcius agustus 36.Agaricus sp.

37. Agrocybe aegereata 38.Amanita abrupta

39. Amanita caeserea 40.Amanita concentrica

41. Amanita onusta 42.Amanita porphyra

43. Amanita sp 44.Amanita vaginata

45. Amanita virosa 46.Auricularia auricula

47. Auriscalpium vulgare 48.Bolete sp.

49. Boletus edulis 50.Calvatia sp.

51. Cantharellus sp. 52.Canthrellus cibarius

53. Chalciporus piperatus 54.Chlorophyllum molybdites

55. Clitopilus prunulus 56.Coltricia cinnamomea

57. Conocybe sp. 58.Coprinus comatus

59. Coprinus sp. 60.Cordyceps gunii/ Millitaris

61. Creterellus sp. 62.Cystogaricus trisulphureus

63. Flammulina velutipes 64.Ganoderma lucidum

65. Ganoderma sp. 66.Gymnopileus sp.

67. Gymnopus confluens 68.Gymnopus luxrius
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Fig. 2.1.1. Amanita concentrica

fp= 2-1-1- vesfuVk dksuluVªhdk

Some of the specimen described in details

1. Amanita concentrica

Morphological features:

Pileus  up to 4 cm broad, initially globose then gradually
convex at maturity, surface white to off white, sometimes
yellowish white to brownish on exposure, covered with
whitish volvate warty scales, becoming loose floccose
scales towards margin, warts up to 2-3 mm high in size,
shredded on handling, margin appediculate. Lamellae free,
collariate, whitish, crowded. Stipe up to 11 cm long, 1.8-
2.2 cm broad, covered with whitish warty scales, obclavate
with slightly tapering base, annulus patchy, evanescent
detached with pileal margin.

Microscopic features:

Basidiospores 8-10 x 6.5-8μm, subglobose to ellipsoid,
inamyloid, smooth.Basidia 30-55 x 8-12 μm. Cystidia
absent.

fooj.k esa oÆ.kr dqN uewus

1- ,ekfuVk dalsafVªdk

:ikRed fo'ks"krk,a%

ikbyl 4 lsaVhehVj pkSM+k] 'kq: esa xksykdkj] fQj ifjiDork ij
èkhjs&èkhjs mÙky gksrk gS] lrg lQsn ls can lQsn] dHkh&dHkh ihys
lQsn ls Hkwjs jax dk] lQsn o‚yosV eLlk Ldsy ls <dk gksrk gS]
ekÆtu dh vksj <hys ¶yksdkst Ldsy cu tkrs gSa] 2&3 feeh rd
ekSlk vkdkj esa mPp] gSaMÇyx ij dVk gqvk] ekÆtu ,fMD;wysV]
ySesyh eqä] d‚yfj;sV] lQ+sn] HkhM+HkkM+ okyk] 11 lseh rd yack] 1-
8&2-2 lseh pkSM+k] lQsn eLlk ls <dk gqvk] FkksM+k iryk vkèkkj ds
lkFk frjNk] ,uyl iSph] ikby ekÆtu ds lkFk vyx fd;k x;kA

lw{e fo'ks"krk,a%

csflfM;ksLiksjl 8&10 X 6-5&8 μm] lcXykscksl ls nh?kZo`ÙkkHk]
buekby‚;M] LewFk] csflfM;k 30&55 X 8&12 μm] flfLVfM;k
vuqifLFkrA

69. Agarcius agustus 70.Agaricus sp.

71. Agrocybe aegereata 72.Amanita abrupta

73. Amanita caeserea 74.Amanita concentrica

75. Amanita onusta 76.Amanita porphyra

77. Amanita sp 78.Amanita vaginata

79. Amanita virosa 80.Auricularia auricula

81. Auriscalpium vulgare 82.Bolete sp.

83. Boletus edulis 84.Calvatia sp.

85. Cantharellus sp. 86.Canthrellus cibarius

87. Chalciporus piperatus 88.Chlorophyllum molybdites

89. Clitopilus prunulus 90.Coltricia cinnamomea

91. Conocybe sp. 92.Coprinus comatus

93. Coprinus sp. 94.Cordyceps gunii/ Millitaris

95. Creterellus sp. 96.Cystogaricus trisulphureus

97. Flammulina velutipes 98.Ganoderma lucidum

99. Ganoderma sp. 100. Gymnopileus sp.

101. Gymnopus confluens 102. Gymnopus luxrius

103. Gymnopus luxuricans

2. Amanita caesarea (Caesar mushroom)

Morphological features

Pileus up to 8 cm wide, sub globose initially in button
stage, convex to campanulate at maturity, surface  bright
reddish orange to bright yellowish orange with dark centre,
margin striate up to 1.5 cm long. Lamellae free, crowded,
yellowish white, up to 1.2 cm broad. Stipe up to 15 cm

2- ,ekfuVk lhtfj;k ¼lhtj [kqEc½

:ikRed fo'ks"krk,a

ikbyl 8 lseh pkSM+k] mi Xyksckst 'kq: esa cVu pj.k esa] ifjiDork ij
mÙky] xgjs yky jax ds ukjaxh ls pedhys ihys ukjaxh ls xgjs dsaæ ds
lkFk] ekÆtu lhèkk 1-5 lseh rd yack gksrk gSA ySesyh eqä] HkhM+&HkkM+
okyk] ihyk lQsn] 1-2 lseh rd pkSM+kA 15 lsaVhehVj rd yack] 1-2
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long, 1.2 cm broad, equal, yellowish covered with prinose
fibrillose scales, annulus yellow detached from stipe at
maturity, volvate saccate.

Microscopic features

Basidiospores 7.5-10 X 5.5-7μm, ellipsoid, hyaline,
inamyloid. Basidia 35.5-60 x 12-15 μm. Basidia 38-65 x
12-15μm long, clavate, tetrasporic, sterigmata up to 4 μm
long. Pileipellis an ixocutis of filamentous hyphae up to 4
ìm wide. Volval elements globose to subglobose elements
hyphae up to 45 X 42 μm in size. Clamps present.

3. Chlorophyllum molybdites (False parasol, Green
spored Lepiota)

Morphological features

Pileus up to 5 cm wide, globose, convex shaped to finally
flattened at maturity, whitish covered with patchy
squamules and scales over entire disc, scattered towards
margin. Lamellae free, collariate, crowded 1 cm broad,
initially white slowly turns to greenish on maturity. Stipe
up to 15 cm long, 1.2-2 cm broad, obclavate with bulbous
base, annulate, annulus double.

Microscopic features

Basidiospores 8-10 x 6-8 μm, broadly ellipsoid, thick
walled, dextrinoid, metachromatic in cresyl blue. Basidia
22- 38 x 10-19 μm, clavate, tetrasporic. Cheilocystidia
18-44 x 10-23 μm, globose to pyriform, numerous.
Pileipellis a cutis of trichoderm of cylindrical elements.
Clamp connections absent.

lsaVhehVj pkSM+k] cjkcj] ihys jax dk fçukst Qkbfczykst Ldsy ls <dk
gqvk] ifjiDork ij LVkbi ls vyx ,suyl ihyk] o‚YosV lSdsVA

lw{e fo'ks"krk,a

csflfM;ksLiksjl 7-5&10 X 5-5&7 ekbØksu] nh?kZòÙkkHk] gkbfyu]
buekby‚bM] csflfM;k 35-5&60 X 12&15 ekbØksu] csflfM;k 38&65
X 12&15 ekbØksu yack] DySosV] VsVªkLiksfjd] LVfjXekVk 4 ekbØksu
rd yackA ikbyhisfyl 4 ekbØksu rd ds fQykesaVl gkbi dk ,d
bDlksD;qfVlA o‚Yoy ,fyesaV~l Xyksckst ls lcXyksckst ,fyesaV~l]
gkbQs dk vkdkj 45 X 42 ekbØksu rd gksrk gS] DySai ekStwn gksrk gSaA

Fig. 2.1.2.Amanita caesarea (Caesar mushroom)

fp= 2-1-2 veSfuVk lhtsfj;k ¼lhtj [kqEc½

3- DyksjksfQye eksfyCMkbV~l ¼>wBh N=] gjk chtk.kq
ysfi;ksVk½

:ikRed fo'ks"krk,a

5 lsaVhehVj pkSM+k] xksykdkj] mÙky vkdkj dk ikbyl] tks ifjiDork
ij var esa piVk gksrk gS] lQsn èkCcsnkj LDoSE;wYl ls <dk gksrk gS
vkSj iwjh fMLd ij Ldsy] ekÆtu dh vksj fc[kjk gqvk gksrk gSA
ySesyh eqä] d‚yfj;sV] HkhM+k] 1 lseh pkSM+k] 'kq: esa lQsn èkhjs&èkhjs
ifjiDork ij gjk gks tkrk gS] 15 lseh rd yack] 1-2&2 lseh pkSM+k]
cYcuqek vkèkkj ds lkFk frjNk] dqaMykdkj] dqaMykdkj McyA

lw{e fo'ks"krk,a

csflfM;ksLiksj 8&10 x 6&8 ekbØksu] eksVs rkSj ij nh?kZo`Ùkkdkj]
eksVh nhokj okys] MsDlfVªu‚bM] Øsfly Cyw esa esVkØkseSfVd] csflfM;k
22&38 x 10&19 ekbØksu] DySosV] VsVªkLiksfjd] psbyksflfLVfM;k
18&44 x 10&23 ekbØksu] Xyksckst Vw ikbfjQ‚eZ ikbyhisfyl
csyukdkj rRoksa ds VªkbdksMeZ dk ,d dfVl gS] DySai dusD'ku
vuqifLFkrA

Fig. 2.1.3.Chlorophyllum molybdites (False parasol, Green spored Lepiota)

fp= 2-1-3 DyksjksfQye eksfycMkbV~l ¼QkYl ikjklksy] xzhu LiksMZ ysfivksVk½
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Fig. 2.1.4.Lactarius deliciosus (Saffron milk cap mushroom)

fp= 2-1-4 ySDVsjh;l Msyhf'kvksll ¼lSQju feYd dSi e'k:e½

Fig. 2.1.5.Ramaria aurea (Golden coral fungus)

fp= 2-1-5 jSesfj;k vkSfj;k ¼xksYMu dksjy Qaxl½

4.  Lactarius deliciosus (Saffron milk cap mushroom)

Morphological features

Pileus up to 7 cm in diameter, convex to depressed with
slightly infundibuliform shaped cap, carrot orange to
orange surface covered with concentric zonation or scales
on cap. Lamellae shortly decurrent, close, orange, 0.6 cm
broad, fragile. Stipe up to 5.2 cm long, 0.8 cm broad,
orange, carrot red bleeding on cutting which turns greenish
with in few minutes.

Macroscopic features

Basidiospores 8.6-12 x 6-9 μm, ellipsoid, ornamented,
warty, partial reticulation, amyloid. Basidia 20-35 x 7-10
μm, clavate, teterasporic, sterigmata up to 6 μm long.
Pleurocystidia absent. Cheilocystia robust sized
macrocystidia 20-45 x 5-8 μm, few, fusiform. Pileipellis
an ixocutis of cylindrical elements up to 2 μm wide.
Clamps absent.

5. Ramaria aurea (Golden coral fungus)

Morphological features

Fruiting bodies up to 10 cm high. Orangish with yellowish
tinge with ramified branches, much branched, tips pointed,
soft, feshy, yellowish water oozing when cut. Stipe stout,
yellowish orange, branches emerge from a single point.

Microscopic features

Basidiospores 7.5-15 x 4-6 μm, subcylindrical, warty,
roughened externally, thick walled, inamyloid. Clamps
present.

4- ySDVSfj;l Msfyflvksll  ¼dslj feYd dSi [kqEc½

:ikRed fo'ks"krk,a

7 lsaVhehVj O;kl rd dk ikbyl] FkksM+k bUQafMcqfyQ‚eZ vkdkj
dh Vksih ds lkFk mÙky ls vory] xktj ukjaxh ls ukjaxh lrg
ij xk<+k {ks= ;k Vksih ij Ldsy ds lkFk doj fd;k x;k] ySesyh
'kh?kz gh leorÊ] can] ukjaxh] 0-6 lseh pkSM+k] uktqdA 5-2 lsaVhehVj
rd yack] 0-8 lsaVhehVj pkSM+k] ukjaxh] dkVus ij xktj dk yky
jax] tks dqN gh feuVksa esa gjk gks tkrk gSA

eSØksLdksfid fo'ks"krk,a

csflfM;ksLiksjl 8-6&12 x 6&9 ekbØksehVj] nh?kZo`ÙkkHk] vyad`r]
eLlk] vkaf'kd tkyhnkj] vekby‚bM] csflfM;k 20&35 x 7&10
ekbØksu] DySosV] VsVsjLiksfjd] LVfjXekVk 6 ekbØksu rd yack]
IyqjksflfLVfM;k vuqifLFkr] psbyksflfLV;k etcwr vkdkj dk
eSØksflfLVfM;k 20&45 x 5&8 ekbØksu] dqN] ¶;wlhQ‚eZ] ikbyhisfyl
csyukdkj rRoksa dk ,d bDlksD;qfVl 2 ekbØksehVj rd pkSM+k]
DySai vuqifLFkrA

5- jSesfj;k vkSfj;k ¼xksYMu dksjy Qaxl½

:ikRed fo'ks"krk,a

ÝwÇVx c‚Mh 10 lseh rd Åaps gksrs gSa] ukjaxh jax ds lkFk ihys jax
dh 'kk[kkvksa ds lkFk] cgqr 'kk[kkvksa okyh] uqdhyh uksd] eqyk;e]
Qs'kh] dkVus ij ihys jax dk ikuh fudyrk gS] ruk eksVk] ihyk
ukjaxh] ,d gh Çcnq ls 'kk[kk,¡ fudyrh gSaA

lw{e fo'ks"krk,a

csflfM;ksLiksjl 7-5&15 x 4&6 ekbØksu] mi&csyukdkj] eLlk]
ckgjh :i ls [kqjnjk] eksVh nhokj okyk] buekby‚bM] DySai ekStwnA
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6.   Amanita onusta (Loaded Lepidella)

Morphological features

Pileus up to 5 cm broad, convex to almost flattened, greyish
brown with dark volvate warty scales or fibrillose scales
over entire cap, margin with veil fragments. Lamellae free,
collariate, close to crowded, 0.5 cm broad. Stipe up to 10
cm long, 1 cm broad with bulbous base, greyish black
scales over greyish background, annulus skirt type,
concolourous with pileus.

Microscopic features

Basidiospores 5-8 x 4.5-5 μm, amyloid, ellipsoid, thin
walled. Basidia 25.5-55 x 8-11μm, clavate, tetrasporic,
sterigmata up to 3 ìm long. Cheilocystidia 20-35 x 12-15
μm, clavate, to pear shaped. Pileipellis an ixocutis of
gelatinized subpyriform elements up to 20 μm broad.
Clamp present.

7. Cyclocybe agereta (Poplar mushroom, Chestnut
mushroom)

Morphological features

Pileus up to 9 cm broad, convex to applanate, brownish to
yellowish brown covered with scales, somewhat cracked
on cap, and margin appendiculate. Lamellae adnate,
greyish white, brownish with age, 0.7 cm broad, edges
crenate. Stipe up to 20 cm long, 1.5 cm broad, greyish
brown, covered with veil fragments, solid.

Microscopic features

Basidiospores 8.5-16 x 6-9 μm, ellipsoid, reddish brown.
Basidia 20-42 x 6-9μm, clavate, tetrasporic. Pleurocystidia
18-65 x 8-15 μm, clavate to ventricose with mucronate
end. Cheilocystidia 20-50 x 6-12 μm, cylindrical to
lageniform. Pileipellis a hymeniform of clavate elents and
pointed apices up to 40 μm, long, 20 μm broad. Clamps
present.

6- ,ekfuVk vksuLVk ¼yksMsM ysfiMsyk½

:ikRed fo'ks"krk,a

5 lseh pkSM+k ikbyl] mÙky ls yxHkx piVk] Hkwjs Hkwjs jax ds lkFk
iwjh dSi ij xgjs o‚yosV okVZ Ldsy ;k rarqe; Ldsy] vkoj.k ds
lkFk ekÆtuA ySesyh eqä] d‚yfj;sV] HkhM+ ds djhc] 0-5 lseh
pkSM+kA 10 lseh rd yack] 1 lseh pkSM+k cYcuqek vkèkkj ds lkFk] Hkwjs
jax dh i`"BHkwfe ij Hkwjs jax ds dkys Ldsy] ,uyl LdVZ çdkj]
ikbyl ds lkFk 'kadqèkkjhA

lw{e fo'ks"krk,a

csflfM;ksLiksjl 5&8 x 4-5&5 ekbØksu] vekby‚bM] nh?kZo`ÙkkHk]
iryh nhokj okyh] csflfM;k 25-5&55 x 8&11 ekbØksehVj] DySosV]
VsVªkLiksfjd] LVsfjXekVk 3 ekbØksu rd yack] psbyksflfLVfM;k
20&35 x 12&15 ekbØksu] DySosV] uk'kikrh ds vkdkj dk]
ikbyhisfyl 20 ekbØksu rd ds ftysfVukbTM lcikbjhQ‚eZ
rRoksa dk ,d bDlksD;qfVl] DySai ekStwnA

7- lkbDykslk;cs vxsjsVk ¼fpukj [kqEc] 'kkgcywr [kqEc½

:ikRed fo'ks"krk,a

ikbyl 9 lsaVhehVj pkSM+k] mÙky ls ,IykusV rd] Hkwjs ls ihys&Hkwjs
jax ds Ldsy ls <dk gqvk] dqN gn rd dSi ij VwVk gqvk] ekÆtu
,isafMdqysV] ySesyk ,MusV] xzs'k OgkbV] mez ds lkFk Hkwjk] 0-7 lseh
pkSM+k] fdukjksa dk ØsusV] 20 lseh rd yack] 1-5 lseh pkSM+k] Hkwjk
Hkwjk] vkoj.k ls <dk gqvk] BkslA

lw{e fo'ks"krk,a

csflfM;ksLiksjl 8-5&16 x 6&9 ekbØksu] nh?kZo`ÙkkHk] yky HkwjkA
csflfM;k 20&42 x 6&9 ekbØksu] DySosV] VsVªkLiksfjd]
Iy;wjksflfLVfM;k 18&65 x 8&15 lq{eekih] E;wØksusV var ds lkFk
osafVªdksl ds fy, DySosV] psbyksflfLVfM;k 20&50 x 6&12 ekbØksu]
csyukdkj ls ySxsfuQ‚eZ] ikbyhisfyl DySosV ,ysaV~l dk ,d
gkbesuQ‚eZ gS vkSj 40 ekbØksu] yack] 20 ekbØksu pkSM+k rd
uqdhyk ,fil gS] DySai ekStwn gSaA

Fig. 2.1.6.Amanita onusta (Loaded Lepidella)

fp= 2-1-6 veSfuVk vksuqLVk ¼yksMsM ysfiMsyk½
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Fig. 2.1.7.Cyclocybe agereta (Poplar mushroom, Chestnut mushroom)

fp= 2-1-7 lkbDykslkbch ,tsVkZ ¼iksiyj e'k:e] psLVuV e'k:e½

Fig. 2.1.8.Scleroderma citrinum (Earth Ball)

fp= 2-1-8 lDyjksMjek flfVªue ¼vFkZ c‚y e'k:e½

8.  Scleroderma citrinum (Earth Ball)

Morphological features

Fruiting bodies up to 5 cm across, hemispherical to
rounded ball like structure, surface yellowish to yellowish
brown, sometimes cracked or splitted. Interior portion/
gleba hard, greyish black and finally black at maturity,
spory mass turns to dusty mass on maturity.

Microscopic features

Basidiospores 7.5-12 x 8-12 μm, globose, rounded, spiny,
warty, incomplete reticulation, dark brown in colour.
Basidia not seen. Exoperdium hyphae interwoven, up to
8ìm broad, Endoperidium hyphae fibulate, thin walled,
up to 4 μm wide. Clamps present.

8- LDysjksMekZ flfVªue ¼vFkZ c‚y½

:ikRed fo'ks"krk,a

5 lseh rd Qyus okys 'kjhj] xksykdkj ls xksykdkj xsan tSlh
lajpuk] lrg ihys ls ihys Hkwjs jax ds] dHkh&dHkh ØSd ;k
foHkkftr gksrs gSa] vkarfjd Hkkx@Xysck dBksj] Hkwjk dkyk vkSj var
esa ifjiDork ij dkyk] chtk.kq æO;eku ifjiDork ij èkwy Hkjs
æO;eku esa cny tkrk gSA

lw{e fo'ks"krk,a

csflfM;ksLiksjl 7-5&12 x 8&12 ekbØksehVj] xksykdkj] xksykdkj]
dk¡Vsnkj] eLlk] vèkwjk tkyhnkj] xgjs Hkwjs jax dk] csflfM;k ugÈ
gSa] ,DlksisjfM;e gkbQs baVjo‚ou] ekbØksehVj rd pkSM+k]
,aMksisfjfM;e gkbQs QkbcqysV] iryh nhokj okyk] 4 ekbØksu rd
pkSM+k] DySai ekStwn gSaA
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Genetic improvement of Button Mushroom

Out of a total of 456 crosses developed, a total of 142
crosses proved to be true hybrids with varying yield and
quality. All the 142 crosses were evaluated for yield and
quality parameters. Some of the high yielders are listed in
Table 2.1. Out of the high yielding hybrids, 10 hybrids
were selected for further trials.

2.2 CROP IMPROVEMENT
Qly lq/kkj

Table2.1. High yielding hybrids with yield increase over controls (Con 1 NBS-5 and Con 2 U3)
rkfydk 2-1 mit esa o`f) ds lkFk fu;a=.k ls vfèkd mPp mit nsus okys ladj ¼fu;a=.k 1 ,uch,l&5 vkSj fu;a=.k 2 ;w3½

Strain Yield increase Yield increase Strain Yield increase Yield increase
over control-1 over control-2  over control-1  over control-2

 LVªsu fu;a=.k&1 fu;a=.k&2 LVªsu fu;a=.k&1 fu;a=.k&2
rqyuk esa mit rqyuk esa mit rqyuk esa mit rqyuk esa mit

Hybrid1 38.36 44.23 Hybrid90 32.05 36.17

Hybrid6 8.81 12.20 Hybrid91 0.00 3.12

Hybrid19 19.14 22.85 Hybrid92 0.56 3.69

Hybrid20 17.43 21.09 Hybrid93 29.40 33.44

Hybrid21 20.07 23.82 Hybrid94 30.41 34.47

Hybrid22 30.34 34.40 Hybrid95 6.34 9.66

Hybrid26 59.66 64.64 Hybrid97 22.35 26.16

Hybrid33 5.45 8.73 Hybrid98 7.13 10.47

Hybrid54 45.35 49.88 Hybrid100 4.03 7.27

Hybrid55 6.57 9.89 Hybrid102 5.07 8.35

Hybrid59 11.19 14.66 Hybrid136 39.44 43.79

Hybrid61 2.84 6.04 Hybrid138 1.23 4.39

Hybrid62 17.43 21.09 Hybrid143 8.92 12.31

Hybrid70 21.29 25.07 Hybrid187 32.41 36.53

Hybrid72 10.24 13.68 Hybrid190 2.99 6.19

Hybrid79 41.79 46.21 Hybrid228 8.28 11.66

Hybrid80 14.22 17.78 Hybrid229 12.16 15.66

Hybrid85 10.82 14.27 Hybrid232 25.82 29.74

Fig. 2.2.1. Performance of the hybrids of button mushroom

fp= 2-2-1 cVu e'k:e ds ladjksa dk çn'kZu

cVu [kqEc dk vuqokaf'kd lqèkkj

fodflr fd, x, dqy 456 Ø‚l esa ls] dqy 142 Ø‚l vyx&vyx
mit vkSj xq.koÙkk ds lkFk lgh ladj lkfcr gq,A mit vkSj
xq.koÙkk ekudksa ds fy, lHkh 142 Ø‚lksa dk ewY;kadu fd;k x;kA
dqN mPp iSnkokj uhps lwphc) gSaA vfèkd mit nsus okys ladjksa esa
ls 10 ladjksa dks vkxs ds ijh{k.kksa ds fy, pquk x;k ¼lkj.kh 2-1½A
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Screening of strains from Agaricus resource
programme (ARP)

A total of 175 button mushroom germplasm were taken
from DMR genebank. A total 45 germplasm were
evaluated for yield and quality of fruit body. A total of 05
strains were proved to be high yielding. Identified high
yielding strains were A-55, A-63, A-99, A-109 and A-127
(Table 2.2).

Yield potential of selected hybrids under AICRP trial

Out of the 144 true hybrid identified a total of six hybrids
were evaluated for the yield and quality parameters against
NBS-5 control (previously released by ICAR-DMR,
Solan). The results showed that AVTB-03, 04, 05, 06
proved to be high yielders in the experiments
(Table 2.3). The quality parameters of the selected hybrids
have been given in Table 2.4.

Table 2.2. Evaluation of strains from ARP

rkfydk 2-2 ,vkjih ls miHksnksa dk ewY;kadu

Strain BE (%) % Increase/decrease over control
 LVªsu mit (%) fu;a=.k dh rqyuk esa mit esa o`f)@deh (%)

A-1 15.46 -10.51

A-55 19.34 11.99

A-63 22.76 31.79

A-81 16.89 -2.20

A-91 14.42 -16.53

A-99 18.47 6.92

A-109 18.50 7.09

A-115 16.20 -6.20

A-116 14.22 -17.69

A-126 15.06 -12.83

A-127 20.19 16.91

A-129 14.04 -18.70

U-3 (Control) 17.27 -

Fig. 2.2.2. Performance of high yielding strains of button mushroom

fp= 2-2-2 cVu e'k:e dh vfèkd mit nsus okys LVªsu dk çn'kZu

,xkfjdl lalkèku dk;ZØe ¼,vkjih½ ls miHksnk s a
dh tk¡p

Mh,evkj thu cSad ls dqy 175 cVu [kqEc dk tuuæO; fy;k
x;kA ÝwÇVx c‚Mh dh mit vkSj xq.koÙkk ds fy, dqy 45
tuuæO; dk ewY;kadu fd;k x;kA dqy 05 miHksn vfèkd mit
nsus okys fl) gq,A mPp mit nsus okys ,&55] ,&63] ,&99]
,&109 vkSj ,&127 miHksnksa dh igpku dh xÃ Fkh ¼rkfydk 2-2½A

vf[ky Hkkjrh; lefUor vuqlaèkku ifj;kstuk ijh{k.k ds
rgr p;fur ladjksa dh mit {kerk

igpkus x, 144 lgh ladjksa esa ls dqy Ng ladjksa dk ewY;kadu
,uch,l&5 fu;a=.k ds lkFk ¼igys Hkkd`vuqi&Mh,evkj] lksyu
}kjk tkjh½ mit vkSj xq.koÙkk ekudksa ds fy, fd;k x;k FkkA
ifj.kkeksa ls irk pyk fd , oh Vh ch&03] 04] 05] 06 ç;ksxksa esa
mPp mit nsus okys lkfcr gq, ¼rkfydk 2-3½A p;fur 'kadjksa ds
xq.kkRed ekin.M rkfydk 2-4 esa fn, x, gSaA
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Table 2.3.Biological efficiency of selected hybrids in AICRP trials
rkfydk 2-3 ,vkÃlhvkjih ijh{k.kksa esa p;fur ladjksa dh tSfod n{krk

Selected Hybrids for AICRP trial BE(%)
,vkÃlhvkjih ijh{k.k ds fy, p;fur ladj chbZ

AVTB-101 15.26

AVTB-102 15.18

AVTB-103 18.44

AVTB-104 18.55

AVTB-105 18.24

AVTB-106 20.02

Control (NBS-5) 17.82

Fig. 2.2.3. Performance of selected hybrids of button mushroom under AICRP trial

fp= 2-2-3 ,vkÃlhvkjih ijh{k.k ds rgr cVu e'k:e ds p;fur ladjksa dk çn'kZu

Table 2.4.Quality parameter of the selected hybrids
rkfydk 2-4 p;fur ladjksa dh xq.koÙkk

Strains Pileus width (cm) Pileus height (cm) Stipe width (cm) Stipe height (cm) Gill size (cm)
LVªsu ikbyl pkSM+kÃ ¼lseh½ ikbyl Å¡pkbZ ¼lseh½ LVkbi pkSM+kÃ ¼lseh½ LVkbi Å¡pkb ¼lseh½ fxy vkdkj ¼lseh½

AVTB-101 3.21 0.97 2.10 2.07 0.10

AVTB-102 3.31 1.00 2.17 2.16 0.10

AVTB-103 3.40 0.95 2.13 2.30 0.12

AVTB-104 3.30 0.96 1.99 2.16 0.11

AVTB-105 3.24 0.99 1.94 2.08 0.10

AVTB-106 3.21 1.00 2.19 2.13 0.12

Evaluation of brown strains of button mushroom for
development of portabella

A total of eight strains of brown button mushroom were
evaluated for portabella formation, yield and colour. Out
of the eight strains tested, two strains were selected with
high yield, intense colour and high fruit body weight. Also
the mushroom fruit body was left for opening and the final
fruit body weight after portabella formation was measured

iksVZcsyk ds fodkl ds fy, cVu [kqEc ds Hkwjs jax ds
miHksnksa dk ewY;kadu

iksVsZcsyk ds xBu] mit vkSj jax ds fy, Hkwjs cVu [kqEc dh dqy
vkB çtkfr;ksa dk ewY;kadu fd;k x;kA ijh{k.k dh xÃ vkB
çtkfr;ksa esa ls] mPp mit] xgu jax vkSj mPp Qyksa ds 'kjhj ds
otu ds lkFk nks miHksnksa dk p;u fd;k x;k FkkA blds vykok
[kqEc Qy ds 'kjhj dks [kksyus ds fy, NksM+ fn;k x;k Fkk vkSj
iksVZcsyk xBu ds ckn vafre Qy 'kjhj ds otu dks çR;sd ruko
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for each strain. Strains A-159 and A-175 were found to be
the best with final fruit body weight of 150 g/ fruit body
after opening of gills (Table 2.5).

Presence of disease resistance genes in Agaricus
bisporus germplasm available in DMR gene bank

A total of 110 strains of button mushroom were screened
for disease resistance genes. A total of 45 strains showed
presence of the gene. Expression analysis of disease
resistance genes using Real Time PCR is under progress
(Fig. 2.2.5). The strains identified with up-regulated
disease resistance gene can be used for classical breeding
of button mushroom for disease resistance.

Table. 2.5. Evaluation of brown button mushroom strains for yield, quality and colour for portabella formation
rkfydk 2-5 iksVkZcsyk xBu ds fy, mit] xq.koÙkk vkSj jax ds fy, czkmu cVu e'k:e ds miHksnksa dk ewY;kadu

Strains BE(%) Average fruit body weight (g) Average dry weight (%)
LVªsu chÃ¼%½ Qyksa ds 'kjhj dk vkSlr otu ¼g½ vkSlr lw[kk otu ¼%½

A-148 14.84 38 16.04

A-159 12.99 50 18.71

A-169 12.81 41 15.02

A-170 5.44 33 15.90

A-171 10.12 32 17.55

A-172 9.42 44 18.75

A-173 13.13 22 20.39

A-175 15.24 51 19.48

    A-159   A-175

Fig. 2.2.4.Performance of Portabella crop

fp= 2-2-4 iksVZcsyk Qly dk çn'kZu

Fig. 2.2.5 Amplification of disease resistance genes in button mushroom strains

fp= 2-2-5 cVu e'k:e miHksnksa esa jksx çfrjksèkd thu dk çoèkZu

ds fy, ekik x;kA xyQM+ksa ds [kqyus ds ckn Qyksa ds 'kjhj dk
otu 150 xzke@Qyksa ds 'kjhj ds lkFk LVªsu ,&159 vkSj ,&175
lcls vPNs ik, x, ¼lkj.kh 2-5½

Hkkd`vuqi&[kqEc vuqlUèkku funs'kky; thu cSad esa miyCèk
,xsfjdl ckÃLiksjl tuuæO; esa jksx çfrjksèkd thu dh mifLFkfr

jksx çfrjksèkd thu ds fy, cVu [kqEc dh dqy 110 çtkfr;ksa dh
tkap dh xÃA dqy 45 miHksnksa us thu dh mifLFkfr fn[kkÃA jh;y
Vkbe ihlhvkj dk mi;ksx djrs gq, jksx çfrjksèkd thu dk vfHkO;fä
fo'ys"k.k çxfr ij gS ¼fp= 2-2-5½A vi&fofu;fer jksx çfrjksèk thu
ds lkFk igpkus tkus okys miHksnksa dk mi;ksx jksx çfrjksèk ds fy,
cVu [kqEc ds 'kkL=h; çtuu ds fy, fd;k tk ldrk gSA



ANNUAL REPORT 2021

21

WRKY type transcription factor associated with disease
resistance genes were also amplified and sequenced. The
sequences were searched for similarity in whole Agaricus
genome and several WRKY type transcription factor could
be identified and found to be associated with stress
tolerance (Fig. 2.2.6).

Genetic improvement of Shiitake mushroom

Temperature studies on selected medium

Five media were screened i.e. Malt extract agar (MEA),
Potato dextrose agar (PDA), Nutrient agar (NA), Luria
Berteni (LBA) and Pikovskaya agar (PVKA) for cultural
studies of all 41 Shiitake germplasm. The malt extract
media which was found to be the best was selected for
temperature studies on the 41 Shiitake germplasm. It was
found that overall 25°C temperature was best for vegetative
growth compared to 15°C, 20°C, 30°C and 35°C (Fig.
2.2.7). The strain showed variable response in the growth
pattern for example strain DMRO-329 was severely
affected when temperature was above and below 25° C.
Strain DMRO-331 showed best growth at 15°C while
DMRO-1100 showed best growth at 35° C.

jksx çfrjksèkd thu ls tqM+s MCyw vkj ds okÃ çdkj ds çfrys[ku
dkjd dks Hkh çoÆèkr vkSj vuqØfer fd;k x;kA vuqØeksa dks iwjs
,xsfjdl thukse esa lekurk ds fy, [kkstk x;k Fkk vkSj dÃ MCyw
vkj ds okÃ çdkj ds çfrys[ku dkjd dh igpku dh tk ldrh gS
vkSj mUgsa ruko lfg".kqrk ¼fp= 2-2-6½ ds lkFk tksM+k tk ldrk gSA

f'kVkds [kqEc dk vuqokaf'kd lqèkkj

p;fur ekè;e ij rkieku vè;;u

lHkh 41 f'kVkds tuuæO; ds dYpj vè;;u ds fy, ikap ehfM;k ;kuh
ekYV ,DlVªsDV ,xj ¼,eÃ,½] iksVSVks MsDlVªkst ,xj ¼ihMh,½] U;wfVª,aV
,xj ¼,u,½] ywfj;k cVsZuh ¼,ych,½ vkSj fidksoLdk;k ,xj ¼ihohds,½
dh tkap dh xÃA ekYV ,DlVªsDV ehfM;k tks lcls vPNk ik;k x;k
mls 41 tuuæO; ij rkieku vè;;u ds fy, pquk x;kA ;g ik;k
x;k fd dqy feykdj 25° lsfYl;l rkieku okuLifrd òf) ds fy,]
15°C] 20°C] 30°C vkSj 35°C dh rqyuk esa loksZÙke Fkk ¼fp= 2-2-7½A
LVªsu us fodkl iSVuZ esa ifjorZu'khy çfrfØ;k fn[kkÃ] mnkgj.k ds
fy, LVªsu DMRO&329 xaHkhj :i ls çHkkfor gqvk tc rkieku 25
fMxzh lsfYl;l ls Åij vkSj uhps FkkA LVªsu DMRO&331 us 15 fMxzh
lsfYl;l ij lcls vPNh òf) fn[kkÃ] tcfd DMRO&1100 us 35
fMxzh lsfYl;l ij lcls vPNh òf) fn[kkÃA

Fig. 2.2.6.Presence of 54 types of WRKY like transcription factor in Agaricus bisporus grouped in 15 groups

fp= 2-2-6 15 lewgksa esa lewfgr ,xsfjdl ckbZLiksjl esa 54 çdkj ds WRKY tSls çfrys[kudkjd dh mifLFkfr
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pH studies on selected medium

In MEA media, pH studies were also performed at 5, 6, 7,
8, 9 and pH 5 was suitable after 6 day of mycelia growth
in Shiitake mushroom. DMRO-725 was found tolerant for
all pH (Fig. 2.2.8).

Evaluation and characterization of Lentinula edodes
genotypes

The substrate required for evaluation trials was prepared
by mixing sawdust of Toona spp., wheat bran and gypsum
in the ratio of 80:19:1 on dry weight basis. The cultivation
technology was standardized with need based
modification. Moisture content of the substrate was
adjusted at 65%. One kg of the substrate filled in the double

Fig. 2.2.7. Temperature related studies on shiitake germplasm

fp= 2-2-7 f'kVkds tuuæO; ij rkieku lacaèkh vè;;u

Fig. 2.2.8Effect of pH on mycelial growth

fp= 2-2-8 ekbflfyvy o`f) ij ih,p dk çHkko

p;fur ekè;e ij ih,p vè;;u

,eÃ, ehfM;k esa] ih,p vè;;u Hkh 5] 6] 7] 8] 9 ij fd;k x;k
Fkk vkSj ih,p 5 f'kVkds [kqEc esa ek;lsfy;k ds fodkl ds 6 fnuksa
ds ckn mi;qä FkkA DMRO&725 lHkh ih,p ds fy, lfg".kq ik;k
x;k ¼fp= 2-2-8½A

ysafVuqyk ,MksM~l thuksVkbi dk ewY;kadu vkSj y{k.k o.kZu

ewY;kadu ijh{k.kksa ds fy, vko';d lClVªsV dks lw[ks otu ds
vkèkkj ij 80%19%1 ds vuqikr esa Vwuk çtkfr] xsgwa dh Hkwlh vkSj
ftIle ds pwjk dks feykdj rS;kj fd;k x;kA [ksrh dh rduhd
dks vko';drk vkèkkfjr la'kksèku ds lkFk ekudhd`r fd;k x;kA
lClVªsV dh ueh 65% ij lek;ksftr fd;k xÃA lClVªsV dks ,d
fdyks Mcy ihih cSx esa Hkjdj nks ?kaVs ds fy, 121°C rkieku
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PP bags and sterilized in autoclave at 121OC temperature
and 15 psi pressure for two hours. The spawn of different
strains prepared on wheat grain was inoculated @ 4% on
wet weight basis under aseptic conditions. Five blocks
were prepared for each strain and kept for incubation at
25±2OC. Once the bump formation appears on the surface
of the substrate, the pp bags were peeled off and completely
colonized blocks were dipped in the ice cold water (4-
60C) for 10 min as a shock treatment to induce fruiting
(Fig. 2.2.9). The cold water treated blocks were transferred
to the cropping room for fructification and productivity
evaluation. The temperature and relative humidity were
maintained at 20±2OC and 85±5%, respectively for
fruiting. The matured fruit bodies were harvested before
unveiling the cap. Observations were recorded during
incubation period, spawn run days, pinhead formation,
harvesting days on pileus length (cm), pileus width, stipe
length, stipe width and yield. The experiment was
conducted in a randomized complete block design (RCBD)
with three replications and five bags for each genotype in
each replication. The data was analyzed for ANOVA,
divergence studies, group constellation and correlation
studies.

Approximately 45% of the similar genotypes i.e. 15 were
clustered as a part of Group I. Cluster V is showing three
elite strains. Cluster III showed wide diversity and consists
of 13 strains and Cluster IV was consisting one genotype.
A dendrogram constructed by cluster analysis have largest
inter cluster average D2 value is maximum (2028.32)
between cluster II and IV, followed by average D2 value

Fig. 2.2.9.Boxplot of traits studies in screening of shiitake genotypes

fp= 2-2-9 f'kVkds thuksVkbi dh LØhÇux esa y{k.k vè;;u dk c‚DlIy‚V

vkSj 15 ih ,l vkÃ ncko ij vkVksDyso esa j[kk x;kA xsgw¡ ds nkus
ij rS;kj fofHkUu çtkfr;ksa ds Li‚u dks lM+u ls jksdus okyh
ifjfLFkfr;ksa esa xhys otu ds vkèkkj ij 4% dh nj ls lajksi.k
fd;k x;kA çR;sd LVªsu ds fy, ikap Cy‚d rS;kj fd, x, vkSj
25O&2OC ij Å"ek;u ds fy, j[kk x;kA ,d ckj lClVªsV dh
lrg ij mHkkj dk xBu fn[kkÃ nsus ds ckn] ihih cSx dks Nhy fn;k
x;k Fkk vkSj iwjh rjg ls mifuosf'kr Cy‚dksa dks cQZ ds BaMs ikuh
¼4&6OC½ esa 10 feuV ds fy, ,d lnes mipkj ds :i esa Qyus ds
fy, vfHkçsfjr djus ds fy, Mqcks;k x;k Fkk ¼fp= 2-2-9½A BaMs ikuh
ls mipkfjr Cy‚dksa dks Qyu vkSj mRikndrk ewY;kadu ds fy,
Qly d{k esa LFkkukarfjr dj fn;k x;kA Qyus ds fy, rkieku
vkSj lkisf{kd vkæZrk Øe'k% 20&2OC vkSj 85&5% ij cuk, j[kh
x;hA dSi dk vukoj.k djus ls igys ifjiDo ÝwÇVx c‚Mh dks
dkVk x;kA Å"ek;u vofèk] Li‚u ju vofèk] fiugsM xBu] dVkÃ
ds fnu] ikbyl yackÃ ¼lseh½] ikbyl pkSM+kÃ] fLVi dh yackÃ]
fLVi dh pkSM+kÃ vkSj mit ij voyksdu ntZ fd, x, FksA ç;ksx
,d vkj lh ch Mh esa vk;ksftr fd;k x;k] ftlesa çR;sd çfrd`fr
esa çR;sd thuksVkbi ds fy, rhu çfrd`fr vkSj ikap cSx FksA MsVk
dk fo'ys"k.k ,uksok] fopyu vè;;u] lewg u{k= vkSj lglacaèk
vè;;u ds fy, fd;k x;kA

leku thuksVkbi ds yxHkx 45% ;kuh iaæg dks lewg ds ,d Hkkx
ds :i esa lewfgr fd;k x;kA DyLVj V rhu dqyhu miHksnksa dks
fn[kk jgk gSA DyLVj III us O;kid fofoèkrk fn[kkÃ vkSj blesa 13
miHksn 'kkfey Fks vkSj DyLVj IV esa ,d thuksVkbi 'kkfey FkkA
DyLVj fo'ys"k.k }kjk fuÆer ,d MsaMªksxzke esa DyLVj II vkSj IV

ds chp lcls cM+k baVj DyLVj vkSlr Mh 2 eku vfèkdre ¼2028-
32½ gksrk gS] blds ckn DyLVj II vkSj III ds chp vkSlr Mh 2
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of 1509.79  between cluster II and III (Fig. 2.2.10). The
hybridization between strains representing in cluster II and
IV showed results in maximum hybrid vigour and highest
number of useful segregants. Maximum average intra
cluster distance (652.38) was found for cluster V
representing the maximum diversity in cluster.

Correlation between the quantitative characters studied
showed that total yield is highly correlated with spawn
run days and stipe width while yield was found negatively
correlated with pileus length and pileus width.

In the light of the results presented here, the potential
parents identified on the basis of high mean yield were
DMRO-356, DMRO-455, DMRO-388 S, DMRO-610
and DMRO-1101. These potential parents can be directly
used for the selection of SSIs for yield improvement.
Based on D2 statistics, hybridization will be more fruitful
between the strains of cluster 2 and 3, followed by 2 and
4, 2 and 5 and 1 and 4. However, the diversity here is
mere depiction of morphological diversity. To ascertain
diversity at genetic level molecular genetic diversity
analysis will be used to finalize hybridization
program.

Molecular diversity of Lentinula edodes strains based
on SRAP marker

SRAP (Sequence-related amplified polymorphism)
markers are used to amplify coding regions of DNA with
primers targeting open reading frames. The diversity at
molecular level was studied using 30 SRAP markers.  The
11 primer sequences were used to make 30 marker

Fig. 2.2.10.Dendrogram of genetic diversity based on morphological data

fp= 2-2-10 :ikRed MsVk ij vkèkkfjr vuqokaf'kd fofoèkrk dk MsaMªksxzke

eku 1509-79 gksrk gS ¼fp= 2-2-10½A DyLVj II vkSj IV esa
çfrfufèkRo djus okys miHksnksa ds chp ladj.k us vfèkdre ladj
'kfä vkSj mPpre la[;k esa mi;ksxh vyxko esa ifj.kke fn[kk,A
DyLVj esa vfèkdre fofoèkrk dk çfrfufèkRo djus okys DyLVj V
ds fy, vfèkdre vkSlr baVªk DyLVj nwjh ¼652-38½ ikÃ xÃA

vè;;u fd, x, ek=kRed y{k.kksa ds chp lglacaèk us fn[kk;k fd
dqy mit Li‚u ju fnuksa vkSj fLVi dh pkSM+kÃ ds lkFk vR;fèkd
lglac) gS] tcfd mit ikbyl yackÃ vkSj ikbyl pkSM+kÃ ds
lkFk udkjkRed :i ls lglac) ikÃ xÃA

;gka çLrqr ifj.kkeksa ds vkyksd esa] mPp vkSlr mit ds vkèkkj ij
igpkus tkus okys laHkkfor isjsaV~l DMRO&356] DMRO&455]
DMRO&388 S] DMRO&610 vkSj DMRO&1101 FksA bu laHkkfor
isjsaV~l dks mit esa lqèkkj ds fy, ,l,lvkÃ ds p;u ds fy, lhèks
bLrseky fd;k tk ldrk gSA Mh2 vkadM+ksa ds vkèkkj ij] DyLVj 2
vkSj 3 ds miHksnksa ds chp ladj.k vfèkd mi;ksxh gksxk] blds ckn
2 vkSj 4] 2 vkSj 5 vkSj 1 vkSj 4 gksaxsA gkykafd] ;gka fofoèkrk dsoy
:ikRed fofoèkrk dk fp=.k gSA vuqokaf'kd Lrj ij fofoèkrk dk
irk yxkus ds fy, vk.kfod vuqokaf'kd fofoèkrk fo'ys"k.k dk
mi;ksx ladj.k dk;ZØe dks vafre :i nsus ds fy, fd;k tk,xkA

,lvkj,ih ekdZj ds vkèkkj ij ysafVuqyk ,MksM~l LVªsu dh

vk.kfod fofoèkrk

,l vkj , ih ¼lhDosal&fjysVsM ,EIyhQkbM i‚yhe‚ÆQTe½ ekdZjksa dk
mi;ksx Mh,u, ds dksÇMx {ks=ksa dks c<+kus ds fy, fd;k tkrk gS] ftlesa
çkbej vksiu jhÇMx Ýse dks yf{kr djrs gSaA 30 ,l vkj , ih ekdZjksa
dk mi;ksx djds vk.kfod Lrj ij fofoèkrk dk vè;;u fd;k x;kA
11 çkbej vuqØeksa dk mi;ksx 30 ekdZj la;kstu cukus ds fy, fd;k
x;kA bu 30 ,lvkj,ih çkbejksa dh tkap f'kVkds tuuæO; ds 41
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combinations. These 30 SRAP primers were screened to
characterize genetic diversity present among 41 strains
of Shiitake germpalsm out of which 29 were scored. The
DNA amplification reactions were carried out in 0.2 ml
PCR tubes using an eppendorf thermal cycler with 11-
12 mer screened SRAP primers. The amplification was
executed by initial denaturation at 94°C for 180 seconds,
5 cycles of denaturation (94°C for 60s), annealing (35°C
for 90s) extension (72°C for 90s) again followed by 35
cycles of denaturation (94°C for 60s), annealing (50°C
for 90s), extension (72°C for 90s) with final extension
at 72°C during 8 minutes. Each reaction was carried out
in 20 μl reaction volumes using 10 μl of Emerald amp
Max PCR master mix (2X) reaction mixture, 0.4 μM of
each primer, 7.2 μl nuclease free water and 2 μl template
DNA. Electrophoresis of the amplified DNA was done
in agarose gel (1.5% weight in volume, w/v) in 0.5 ×
Tris-Borate EDTA (TBE) buffer at 150 V for 2.5 hours
and stained with ethidium bromide and then visualized
under alpha-imager.

The representative pictures of SRAP makers amplification
in Lentinula edodes accessions is given in Fig. 2.2.11.

ME7EM7

Fig. 2.2.11. Amplification of genomic regions using representative SRAP markers in 41 shiitake germpalsm

fp= 2-2-11 41 f'kVkds tuuæO; esa çfrfufèk ,lvkj,ih ekdZjksa dk mi;ksx djds thuksfed {ks=ksa dk çoèkZu

miHksnksa ds chp ekStwn vuqokaf'kd fofoèkrk dks fpfUgr djus ds fy, dh
xÃ] ftuesa ls 29 dks Ldksj fd;k x;kA Mh,u, çoèkZu çfrfØ;kvksa dks
0-2 feyh ihlhvkj Vîwcksa esa 11&12 esj LØhu okys ,lvkj,ih çkbejksa
ds lkFk ,d ,ii‚QZ FkeZy lkbDyj dk mi;ksx djds fd;k x;kA
çoèkZu dks 180 lsdaM ds fy, 94 fMxzh lsfYl;l ij çkjafHkd fod̀rhdj.k
}kjk fu"ikfnr fd;k x;k Fkk] fod̀rhdj.k ds 5 pØ ¼60 lSdsaM ds fy,
94 fMxzh lsfYl;l½] ,uhÇyx ¼90 lSdsaM ds fy, 35 fMxzh lsfYl;l½
foLrkj ¼90 lSdsaM ds fy, 72 fMxzh lsfYl;l½ fQj ls 35 pØ
fod̀rhdj.k ds ckn ¼60 ds n'kd ds fy, 94 fMxzh lsfYl;l½]
,uhÇyx ¼90 lSdsaM ds fy, 50 fMxzh lsfYl;l½] foLrkj ¼90 lSdsaM ds
fy, 72 fMxzh lsfYl;l½ 8 feuV ds nkSjku 72 fMxzh lsfYl;l ij
vafre foLrkj ds lkFkA çR;sd çfrfØ;k 20 ekbØks yhVj çfrfØ;k
laLdj.kksa esa ,ejkYM ,Ei eSDl ihlhvkj ekLVj feDl ¼2X½ çfrfØ;k
feJ.k ds 10 ekbØks yhVj] çR;sd çkbej ds 0-4 ekbØksu] 7-2 ekbØks
yhVj U;wfDy;l eqä ikuh vkSj 2 ekbØks yhVj VsEiysV Mh,u, dk
mi;ksx djds dh xÃA çoÆèkr Mh,u, vxkjkst tsy ¼ek=k esa 1-5%
otu] w/v½ esa 0-5  fVªl cksjsV ¼Ã Mh Vh ,½ Vh ch Ã cQj esa 150 oh
ij 2-5 ?kaVs ds fy, oS|qrd.k lapyu Fkk vkSj ,fFkfM;e czksekbM ls
luk gqvk Fkk vkSj fQj vYQk&bestj ds rgr dYiuk dh xÃA

ysafVuqyk ,MksM~l ifjxzg.k esa ,l vkj , ih fuekZrkvksa ds çoèkZu
ds çfrfufèk fp= 2-2-11 esa fn, x, gSaA

ME5EM1
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Genetic analysis based on SRAP markers

The dendrogram constructed from SRAP marker data
divided forty one Shiitake germplasm into three main
clusters (Fig. 2.2.12). Cluster one comprised of three
strains DMRO-413, DMRO-356 and DMRO-329. Cluster
two was biggest cluster comprising 33 strains while III
cluster showed presence of five strains. The considerable
genetic distance was found in strain DMRO-356, DMRO-
1101 and DMRO-1181 which are quiet similar to our
morphological diversity study.

Mechanism of fruiting in Pleurotus spp. using modeling
and system biology

Pleurotus is an important cultivated edible mushroom
across the world. It has several therapeutic effects as it
contains various useful bio-molecules. The cultivation and
crop management of these basidiomycete fungi depends
on many extrinsic and intrinsic factors such as substrate
composition, growing environment, enzymatic properties,
the genetic makeup etc. For efficient production, a
comprehensive understanding of these fundamental
properties and the analysis of their interactive effects is
required. The present study attempted to understand the
biological phenomenon of basidiocarp formation in
Pleurotus mushroom using insilico response to the
environmental factors and to find major regulatory genes
in the above process. The predictive model developed

Fig. 2.2.12. Genetic diversity analysis using SRAP markers in 41 shiitake germplasm

fp= 2-2-12- 41 f'kVkds tuuæO; esa ,lvkj,ih ekdZjksa dk mi;ksx djds vkuqoaf'kd fofoèkrk fo'ys"k.k

,l vkj , ih ekdZjksa ij vkèkkfjr vkuqoaf'kd fo'ys"k.k

,l vkj , ih ekdZj MsVk ls fuÆer MsaMªksxzke us 41 f'kVkds
tuuæO; dks rhu eq[; lewgksa ¼fp= 2-2-12½ esa foHkkftr fd;kA
DyLVj ,d esa rhu LVªsu DMRO&413] DMRO&356 vkSj
DMRO&329 'kkfey FksA DyLVj nks lcls cM+k DyLVj Fkk ftlesa
33 LVªsu 'kkfey Fks tcfd III DyLVj esa ikap LVªsu dh mifLFkfr
FkhA LVªsu DMRO&356] DMRO&1101 vkSj DMRO&1181 esa
dkQh vuqokaf'kd nwjh ikÃ xÃ] tks gekjs :ikRed fofoèkrk vè;;u
ds leku 'kkar gSaA

IyqjksVl çtkfr;ksa esa e‚MÇyx vkSj flLVe ck;ksy‚th dk
mi;ksx djds Qyus dh fØ;kfofèk

IyqjksVl nqfu;k Hkj esa mxk;k tkus okyk ,d egRoiw.kZ [kk|
[kqEc gSA blds dÃ fpfdRlh; çHkko gSa D;ksafd blesa fofHkUu
mi;ksxh tSo&v.kq gksrs gSaA bu csflfMvksekblhV dod dh [ksrh
vkSj Qly çcaèku dÃ ckgjh vkSj vkarfjd dkjdksa ij fuHkZj
djrh gS tSls fd lClVªsV lajpuk] i;kZoj.k] ,atkbeh xq.k]
vuqokaf'kd jpuk vkfnA dq'ky mRiknu ds fy,] bu ekSfyd
xq.kksa dh O;kid le> vkSj muds baVjSfDVo çHkkoksa dk fo'ys"k.k
vko';d gSA orZeku vè;;u us i;kZoj.kh; dkjdksa ds fy,
buflfydk s çfrfØ;k dk mi;ksx djds IyqjksVl [kqEc esa
csflfM;ksdkiZ xBu dh tSfod ?kVuk dks le>us vkSj mijksä
çfØ;k esa çeq[k fu;ked thu [kkstus dk ç;kl fd;kA fodflr
fd, x, iwokZuqeku e‚My us ladsr fn;k fd fofHkUu thuksa vkSj
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indicated that, out of various genes and regulatory
pathways, the pinhead to fruit body development process
involves most of the regulatory pathway. The other
important regulatory pathways were conversion of
mycelium aggregation to pinhead formation and White
Collar protein (PoWC1) PoWC1 binding flavin-
chromophore FAD to activate respiratory enzymes. The
mechanism showed two important steps for basidiocarp
formation i.e. cell differentiation and higher expression
of respiratory enzymes. Gene PoWC1 involved in fulfilling
both structural changes and helps to fulfil respiratory
requirement while Fbh1 gene (hydrophobin) and pofst
gene are mainly responsible for structural change.

Development and standardization of quick method for
gDNA extraction from mushroom mycelium

Huge diversity and morphological similarity in different
mushrooms is a major problem to identify the specific
mushroom which can be overcome using molecular tools.
Thus, rapid and efficient genomic DNA (gDNA) method
from the mushroom mycelium is a key step to explore
the molecular based research studies. Here, we have
standardized an efficient, quick and high throughput
DNA extraction method from fresh fungal mycelium of
different mushrooms. As compared with other available
methods, this method required less time and low quantity
of mycelium (70-100 mg) to extract gDNA. This method
of gDNA extraction is time efficient and requires 2.0-
2.5 hours for isolation of genomic DNA from single
sample upto 16 samples in batch. Notably, this method
excludes the step of thermal incubation for lysis and need
not require lyophilization or use of liquid nitrogen. The
method is shown suitability for PCR amplification using
markers and also for molecular identification. In study,
we validated the results using ITS and SRAP primers
and compared with amplification obtained from
microwave method and CTAB method. In microwave
method, incomplete or partial amplification was observed
in SRAP marker. However, microwave method found
suitable for ITS amplification. In CTAB method no
amplification was found in SRAP marker. Method
showed an excellent amplification profile in both ITS
and SRAP markers. gDNA extracted using this procedure
holds good for molecular identification of mushroom
species, diversity studies, DNA fingerprinting and
downstream applications.

Mating type characterization of paddy straw hybrids

DNA was isolated from the fruit body and the mycelium

fu;ked ekxks± esa ls Qyus&Qwyus dh çfØ;k esa vfèkdka'k fu;ked
ekxZ 'kkfey gSaA vU; egRoiw.kZ fu;ked ekxZ ekblsfy;e
,d=hdj.k dk fiugsM xBu esa :ikarj.k vkSj Üosr d‚yj çksVhu
ihvksMCY;wlh1 ckè;dkjh ¶ysfou&ØkseksQksj ,Q,Mh Üolu ,atkbeksa
dks lfØ; djus ds FksA bl ra= us csflfM;ksdkiZ xBu ds fy,
nks egRoiw.kZ dne fn[kk, vFkkZr dksf'kdk foHksnu vkSj Üolu
,atkbeksa dh mPp vfHkO;fäA thu ihvksMCY;wlh1 nksuksa lajpukRed
ifjorZuksa dks iwjk djus esa 'kkfey gS vkSj Üolu vko';drk dks
iwjk djus esa enn djrk gS tcfd ,Q ch ,p 1 thu ¼gkbMªksQksfcu½
vkSj iksQLV thu eq[; :i ls lajpukRed ifjorZu ds fy,
ftEesnkj gSaA

[kqEc ek;lsfy;e ls thMh,u, fu"d"kZ.k ds fy, Rofjr
fofèk dk fodkl vkSj ekudhdj.k

fofHkUu [kqEc esa fo'kky fofoèkrk vkSj :ikRed lekurk fof'k"V [kqEc
dh igpku djus ds fy, ,d cM+h leL;k gS ftls vk.kfod
midj.kksa dk mi;ksx djds nwj fd;k tk ldrk gSA bl çdkj] [kqEc
ek;lsfy;e ls rhoz vkSj dq'ky thuksfed Mh,u, ¼thMh,u,½ fofèk
vk.kfod vkèkkfjr vuqlaèkku vè;;uksa dk irk yxkus ds fy, ,d
egRoiw.kZ dne gSA ;gka] geus fofHkUu [kqEc ds rkts dod ek;lsfy;e
ls ,d dq'ky] Rofjr vkSj mPp FkzwiqV Mh,u, fu"d"kZ.k fofèk dk
ekudhdj.k fd;k gSA vU; miyCèk fofèk;ksa dh rqyuk esa] bl fofèk
esa thMh,u, fudkyus ds fy, de le; vkSj ekblsfy;e ¼70&100
feyhxzke½ dh de ek=k dh vko';drk gksrh gSA thMh,u, fu"d"kZ.k
dh ;g fofèk le; dq'ky gS vkSj cSp esa 16 uewuksa rd ,dy uewus
ls thuksfed Mh,u, ds vyxko ds fy, 2-0&2-5 ?kaVs dh vko';drk
gksrh gSA fo'ks"k :i ls] bl i)fr esa ylhdk ds fy, m".k Å"ek;u
ds pj.k dks 'kkfey ugÈ fd;k x;k gS vkSj blds fy, rjy
ukbVªkstu ds fy;ksfQykbts'ku ;k mi;ksx dh vko';drk ugÈ gSA
ekdZjksa dk mi;ksx djds ihlhvkj çoèkZu ds fy, vkSj vk.kfod
igpku ds fy, Hkh fofèk dks mi;qärk fn[kk;k x;k gSA vè;;u esa]
geus vkÃVh,l vkSj ,lvkj,ih çkbejksa dk mi;ksx djds ifj.kkeksa
dks ekU; fd;k vkSj ekbØksoso fofèk vkSj lhVh,ch fofèk ls çkIr
çoèkZu ds lkFk rqyuk dhA ekbØksoso fofèk esa] ,l vkj , ih ekdZj
esa iw.kZ ;k vkaf'kd çoèkZu ns[kk x;kA gkyk¡fd] ekbØksoso fofèk dks
vkÃ Vh ,l çoèkZu ds fy, mi;qä ik;k x;kA lhVh,ch i)fr esa
,lvkj,ih ekdZj esa dksÃ çoèkZu ugÈ ik;k x;kA fofèk us vkÃ Vh ,l
vkSj ,l vkj , ih ekdZj nksuksa esa ,d mRd̀"V çoèkZu çksQ+kby
fn[kkÃA bl çfØ;k dk mi;ksx djds fudkyk x;k thMh,u, [kqEc
çtkfr;ksa dh vk.kfod igpku] fofoèkrk vè;;u] Mh,u, ÇQxjÇçÇVx
vkSj MkmuLVªhe vuqç;ksxksa ds fy, vPNk gSA

èkku dh ijkyh ladjksa dk lgokl çdkj y{k.k o.kZu

Mh,u, dks Qyksa ds 'kjhj vkSj 8 ladjksa ds ek;lsfy;e ls vyx fd;k



ANNUAL REPORT 2021

28

of the 8 hybrids and subjected to PCR profiling with A
2

mating type locus. The PCR analysis indicated absence
of the specific A

2
 mating type locus in these hybrids (Fig.

2.2.13).

Cultivation trial of the five germplasms containing
contrasting mating type genes

Cultivation trial of the five contrasting mating type were
performed and highest yield was observed in DMRO-1072
as compared to others, while in DMRO-465 no fruiting
body observed (Fig. 2.2.14 and Table 2.6).

Fig. 2.2.14. Cultivation trial and Biological Efficiency (BE) of the five contrasting mating type germplasms

fp= 2-2-14 ikap foijhr laHkksx çdkj ds tuuæO; dk [ksrh ijh{k.k vkSj tSfod n{krk ¼ch Ã½

x;k vkSj , 2 laHkksx çdkj ds LFkku ds lkFk ihlhvkj çksQkbÇyx ds
vèkhu fd;k x;k FkkA ihlhvkj fo'ys"k.k us bu ladjksa esa fof'k"V ,2
laHkksx çdkj ds LFkku dh vuqifLFkfr dk ladsr fn;k ¼fp= 2-2-13½

fo"ke laHkksx çdkj ds thu ;qä ikap tuuæO; dk [ksrh
ijh{k.k

ikap foijhr laHkksx çdkjksa dk [ksrh ijh{k.k fd;k x;k vkSj vU;
dh rqyuk esa DMRO&1072 esa mPpre mit ns[kh xÃ] tcfd
DMRO&465 esa dksÃ Qyus okyk 'kjhj ugÈ ns[kk x;k ¼fp= 2-2-
14 vkSj rkfydk 2-6½A

Fig. 2.2.13. Mating type analysis of the 8 hybrids using A
2
 locus

fp= 2-2-13 A
2
 fcUnqiFk dk mi;ksx djrs gq, 8 ladjksa dk laHkksx çdkj fo'ys"k.k
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Screening of 56 strains of milky mushroom

The cultivation trial of the 56 strains of the milky
mushroom was performed to screen the different strains.
In forty-three strains spawn run was completed, while no
spawn run observed in thirteen strains. Casing was added
in all the strains and further, the biological efficiency (BE),
average fruit body weight and pileus-stipe length was
recorded. Highest average fruit body weight and pileus
length was observed in the DMRO-202. Maximum stipe
length was observed in DMRO-299, while maximum stipe
width was observed in DMRO-454. The highest yield was
observed in DMRO-299 followed by DMRO-321. Further,
these strains were analysed for more than ten per cent of
the yield increase as compared with the control (DMRO-
302).  Overall, ten strains were identified as high yielding
strains as compared with control (Fig. 2.2.15). These
superior strains can be utilized for further breeding
programmes or strain evaluation. Beside this, three
Macrocybe species were also identified and cultivated
during the cultivation trial (Fig. 2.2.16).

Table 2.6. Biological efficiency of different hybrids of paddy straw mushroom
rkfydk 2-6 èkku iqvky e'k:e ds fofHkUu ladjksa dh tSfod n{krk

Germplasm BE% tuunzO; tSfod n{krk %

DMRO-122 17.8

DMRO-464 16.7

DMRO-465 —

DMRO-484 21.5

DMRO-1072 27.0

Fig. 2.2.15.Biological efficiency of the 43 strains of milky mushroom

fp= 2-2-15 nwfèk;k e'k:e ds 43 miHksnksa dh tSfod n{krk

nwfèk;k [kqEc dh 56 çtkfr;ksa dh tkap

nwfèk;k [kqEc dh 56 çtkfr;ksa dh [ksrh dk ijh{k.k fofHkUu çtkfr;ksa
dh tkap ds fy, fd;k x;kA rSarkyhl LVªsu esa Li‚u ju iwjk fd;k
x;k] tcfd rsjg LVªsu esa Li‚u ju ugÈ ns[kk x;kA lHkh miHksnksa esa
vkoj.k tksM+k x;k vkSj vkxs] tSfod n{krk ¼chÃ½] vkSlr Qy 'kjhj
dk otu vkSj ikbyl&LVsi yackÃ ntZ dh xÃ FkhA DMRO&202
esa mPpre vkSlr Qyksa ds 'kjhj dk otu vkSj ikbyl yackÃ ns[kh
xÃA DMRO&299 esa vfèkdre fLVi yackÃ ns[kh xÃ] tcfd
DMRO&454 esa vfèkdre fLVi dh pkSM+kÃ ns[kh xÃA lcls vfèkd
mit DMRO&299 esa ns[kh xÃ] mlds ckn DMRO&321 esaA blds
vykok] bu miHksnksa dk fo'ys"k.k fu;a=.k ¼DMRO&302½ dh rqyuk
esa mit òf) ds nl çfr'kr ls vfèkd ds fy, fd;k x;k FkkA dqy
feykdj] nl miHksnksa dks fu;a=.k dh rqyuk esa vfèkd mit nsus okys
miHksnksa ds :i esa igpkuk x;k ¼fp= 2-2-15½A bu csgrj uLyksa dk
mi;ksx vkxs çtuu dk;ZØeksa ;k ruko ewY;kadu ds fy, fd;k tk
ldrk gSA blds vykok] rhu eSØkslkbch çtkfr;ksa dh Hkh igpku
dh xÃ vkSj [ksrh ds ijh{k.k ds nkSjku [ksrh dh xÃ ¼fp= 2-2-16½A
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Fig. 2.2.16. Cultivation of three strains of the Macrocybe

fp= 2-2-16 esØkslkbch ds rhu miHksnksa dh [ksrh

Molecular identification of milky mushroom and
Macrocybe strains

The different strains of the milky mushroom and
Macrocybe strains were subjected to DNA isolation
followed by PCR amplification. These strains were PCR
amplified using ITS based primers for their molecular
identification through sequencing approach (Fig. 2.2.17).
Further, the sequencing of the all the strains is under
progress.

Single spore isolation (SSIs) from milky mushroom

After the cultivation trial, spore prints were collected from
the mature fruiting body of DMRO-38 and DMRO-302
strains of milky mushroom. In milky mushroom, twenty

Fig. 2.2.17.PCR profiling of the different strains of milky mushroom and Macrocybe

fp= 2-2-17 nwfèk;k e'k:e vkSj esØkslkbch ds fofHkUu miHksnksa dh ihlhvkj çksQkbÇyx

nwfèk;k [kqEc vkSj eSØkslkbch miHksnksa dh vk.kfod igpku

nwfèk;k [kqEc vkSj eSØkslkbch miHksnksa ds fofHkUu miHksnksa dks ihlhvkj
çoèkZu ds ckn Mh,u, vyxko ds vèkhu fd;k x;k FkkA vuqØe.k
n`f"Vdks.k ds ekè;e ls mudh vk.kfod igpku ds fy, vkÃVh,l
vkèkkfjr çkbejksa dk mi;ksx djds bu miHksnksa dks ihlhvkj
çoÆèkr fd;k x;k Fkk ¼fp= 2-2-17½A blds vykok] lHkh miHksnksa
dh vuqØe.k çxfr ij gSA

nwfèk;k [kqEc ls ,dy chtk.kq vyxko ¼,l,lvkÃ½

[ksrh ds ijh{k.k ds ckn] DMRO&38 ds ifjiDo ÝwÇVx c‚Mh vkSj
nwfèk;k [kqEc ds DMRO&302 miHksnksa ls chtk.kq ÇçV ,d= fd,
x, FksA nwfèk;k [kqEc esa] vëkÃl ,l,lvkÃ dks DMRO&302 vkSj
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eight SSIs were isolated from the DMRO-302 and DMRO-
38 strain. Further, these SSIs of the milky mushroom will
be used for the clamp connection analysis and hybrid
development.

Single spore isolation (SSIs) from paddy straw
mushroom

The spore prints were collected from the mature fruiting
body of DMRO-1072 and DMRO- 464 strains of paddy
straw mushroom. A total of thirty-four SSIs were isolated
from the DMRO-1072 and DMRO-464, which will be
further analyzed for mating type characterization.

In-vitro screening of 43 strains of paddy straw
mushroom at low temperature

Forty-three strains of the paddy straw mushroom were
procured from the culture bank of the ICAR-DMR, Solan
and screened under in vitro condition (Table 2.7). All these
strains were incubated at 16oC to investigate the growth
pattern. The results of the growth pattern identified five
strains viz. DMRO-100; DMRO-467; DMRO-190,
DMRX-1723 and DMRX-1334 as fast growing at 16oC
as compared with control (DMRO-484) and other strains
(Fig. 2.2.18). Notably, in DMRX-1334 fruit body initiation
was formed after 14 days after inoculation (DAI) under
in-vitro condition at 25oC (Fig. 2.2.19).While, no fruit body
formed in DMRO-100; DMRO-467; DMRO-190,
DMRX-1723 and DMRO-484 (control) strains at 250C.

Table 2.7.List of the 43 strains of paddy straw mushroom
rkfydk 2-7 èkku iqvky e'k:e dh 43 çtkfr;ksa dh lwph

S.No. Strain S. No. Strain
Ø-la- LVsªu Ø-la- LVsªu

1 DMRO-11 23 DMRO-467

2 DMRO -17 24 DMRO-468

3 DMRO- 28 25 DMRO-470

4 DMRO- 77 26 DMRO-473

5 DMRO- 100 27 DMRO-474

6 DMRO-116 28 DMRO-475

7 DMRO-117 29 DMRO-476

8 DMRO-118 30 DMRO-477

9 DMRO-120 31 DMRO-478

10 DMRO-121 32 DMRO-479

11 DMRO-122 33 DMRO-480

12 DMRO-123 34 DMRO-484

DMRO&38 LVªsu ls vyx fd;k x;k FkkA blds vykok] feYdh
[kqEc ds bu ,l,lvkÃ dk mi;ksx DySai dusD'ku fo'ys"k.k vkSj
ladj fodkl ds fy, fd;k tk,xkA

èkku ds iqvky [kqEc ls ,dy chtk.kq vyxko ¼,l,lvkÃ½

DMRO&1072 ds ifjiDo Qyus okys 'kjhj vkSj èkku ds iqvky
[kqEc ds DMRO&464 miHksnksa ls chtk.kq ÇçV ,d= fd, x, FksA
dqy pkSarhl ,l,lvkÃ dks DMRO&1072 vkSj DMRO&464 ls
vyx fd;k x;k Fkk] ftudk vkxs laHkksx çdkj ds y{k.k o.kZu ds
fy, fo'ys"k.k fd;k tk,xkA

de rkieku ij èkku ds iqvky [kqEc dh 43 çtkfr;ksa dh
bu&foVªks LØhÇux

Hkkd̀vuqi&Mh,evkj] lksyu ds dYpj cSad ls èkku ds iqvky [kqEc ds
43 miHksnksa dh [kjhn dh xÃ vkSj bu foVªks fLFkfr ¼rkfydk 2-7½ ds
rgr tkap dh xÃA bu lHkh miHksnksa dks fodkl iSVuZ dh tkap ds
fy, 116OC ij buD;wcsV fd;k x;kA fodkl iSVuZ ds ifj.kkeksa us
ikap miHksnksa dh igpku dhA DMRO&100( DMRO&467(
DMRO&190] DMRX&1723 vkSj DMRX&1334 fu;a=.k
¼DMRO&484½ vkSj vU; miHksnksa dh rqyuk esa 16OC ij rsth ls c<+
jgk gS ¼fp=A 2-2-18½A fo'ks"k :i ls] DMRX&1334 esa bu&foVªks
fLFkfr ds rgr 25OC  ¼fp= 2-2-19½ esa Vhdkdj.k ¼Mh,svkÃ½ ds 14
fnuksa ds ckn Qyksa ds 'kjhj dh 'kq#vkr gqÃ] tcfd 25OC ij
DMRO&100 DMRO&467( DMRO&190] DMRX&1723 vkSj
DMRO&484 ¼fu;a=.k½ esa dksÃ Qy fudk; ugÈ cukA
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S.No. Strain S. No. Strain
Øe-la- LVsªu Øe-la- LVªsu

13 DMRO-184 35 DMRO-601

14 DMRO-185 36 DMRO-666

15 DMRO-188 37 DMRO-716

16 DMRO-189 38 DMRO-820

17 DMRO-190 39 DMRO-821

18 DMRO-264 40 DMRO-824

19 DMRO-265 41 DMRO-1073

20 DMRO-463 42 DMRX-1723

21 DMRO-464 43 DMRX-1334

22 DMRO-465

Fig. 2.2.18.In-vitro screening of forty-three strains of the paddy straw mushroom in low temperature (16 0C)

fp= 2-2-18 de rkieku (16 0C) esa èkku iqvky e'k:e ds 43 miHksnksa dh bu&foVªks LØhÇux

Fig. 2.2.19.Fruit body initiation in DMRX-1334 at 25oC under in-vitro condition

fp= 2-2-19 bu&foVªks fLFkfr ds rgr 25oC ij DMRX&1334 esa Qyksa ds 'kjhj dh 'kq#vkr
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Low cost technology for paddy straw mushroom
cultivation

Paddy straw mushroom was cultivated in tunnel
pasteurized paddy straw substrate in plastic crates (PC)
and polyethylene (PE) bag, and bed along with room
pasteurized cotton waste substrate. The biological
efficiency (BE) was analyzed in the tunnel pasteurized
paddy straw substrate (Fig. 2.3.1).  The BE of the room
pasteurized cotton waste substrate was used as a control.
In PE bag BE was found higher than PC, bed system and
room pasteurized cotton waste substrate (Table 2.8).

2.3 Crop Production
Qly mRiknu

Fig. 2.3.1.Cultivation of DMRO-484 and DMRO-463 strains of the paddy straw mushroom

fp= 2-3-1 èkku iqvky e'k:e dh DMRO&484 vkSj DMRO&463 çtkfr;ksa dh [ksrh

Table 2.8. BE of the DMRO-484 and DMRO-463 in different cultivation methods
rkfydk 2-8 fofHkUu [ksrh fofèk;ksa esa Mh,evkjvks&484 vkSj Mh,evkjvks&463 dh chÃ

Cultivation method DMRO-484 BE (%) DMRO-463 Yield/ BE (%)
[ksrh dh fofèk mit ¼%½ mit ¼%½

 Bed (PS-TP) 23.7 22.0

Plastic Crates (PS-TP) 18.3 17.2

PE bag (PS-TP) 33.5 29.5

Bed (CW-RP) 25.8 23.8

PS: Paddy Straw; CW: Cotton waste; TP: Tunnel pasteurization; RP: Room pasteurization

èkku iqvky [kqEc dh [ksrh ds fy, de ykxr okyh rduhd

èkku ds iqvky [kqEc dh [ksrh IykfLVd ds cDls ¼ihlh½ vkSj
i‚yhbFkkbyhu ¼ihÃ½ cSx esa Vuy ikLpqjhd̀r èkku ds iqvky lClVªsV
vkSj csM ds lkFk&lkFk dejs ds ikLpqjhd̀r dikl vif'k"V lClVªsV
esa dh tkrh FkhA tSfod n{krk ¼chÃ½ dk fo'ys"k.k lqjax ikLpqjhd̀r
èkku iqvky lClVªsV ¼fp= 2-3-1½ esa fd;k x;kA dejs ds ikLpqjhd̀r
dikl vif'k"V lClVªsV ds chÃ dks fu;a=.k ds :i esa bLrseky
fd;k x;kA ihÃ cSx esa chÃ ihlh] csM flLVe vkSj :e ikLpjkbTM
d‚Vu osLV lClVªsV ¼rkfydk 2-8½ ls vfèkd ik;k x;kA
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Induction of ascomata in Morchella importuna strain
ANI1

In second trial on induction of ascomata of Morchella
importuna strain ANI1, 215 ascomata were induced in
2021 (Fig 2.3.2). After spawning, it took 120 days to reach
the stage of mature fruit body in the cultivation beds. The
ascomata obtained with ladder-like pattern of pits and
ridges on the surface of pileus, 4–15 cm high and conical
or occasionally egg-shaped. On the pileus surface, vertical
and horizontal ridges make a laddered appearance. The
ridges were pale to dark gray when young, but dark grayish
brown to nearly black at maturity. Cap was hollow with
whitish flesh, the ascospores were elliptical and smooth
whereas asci were cylindrical, hyaline (translucent) and
eight-spored.

Fig 2.3.2 Ascomata formation in Morchella importuna srain ANI1 during second trial in 2021

fp= 2-3-2 nwljs ijh{k.k ds nkSjku eksdsZyk baiksVqZuk LVªsu ANI1 esa ,LdksekVk xBu

Fig 2.3.3.Major steps involved in induction of ascomata in Morchella importuna strain ANI1 under green house

fp= 2-3-3 xzhu gkml ds varxZr eksdsZyk beiksVqZuk LVªsu ANI1 esa ,LdksekVk dks 'kkfey djus esa çeq[k dne

eksdsZyk baiksVqZuk LVªsu ANI1 esa ,LdksekVk dk çsj.k

,LdksekVk dks 'kkfey djus ij nwljs ijh{k.k esa eksdsZyk baiksVqZuk
LVªsu ANI1] 215 dks 2021 esa vfHkçsfjr fd;k x;k ¼fp= 2-3-2½A
Li‚Çux ds ckn] [ksrh dh D;kfj;ksa esa ifjiDo Qy 'kjhj ds pj.k
rd igqapus esa 120 fnu yxrs gSaA ikbyl dh lrg ij xïksa vkSj
ydhjksa ds lh<+h tSls iSVuZ ds lkFk çkIr vLdksekVk] 4&15 lseh
Åapk vkSj 'kaDokdkj ;k dHkh&dHkh vaMs ds vkdkj dk] ikbyl
lrg ij] ÅèokZèkj vkSj {kSfrt ydhjsa ,d lh<+hnkj :i cukrh gSaA
;qok gksus ij ydhjsa gYds ls xgjs Hkwjs jax dh gksrh gSa] ysfdu
ifjiDork ds le; xgjs Hkwjs ls Hkwjs ls yxHkx dkys jax dh gksrh
gSaA Vksih lQsn ekal ds lkFk [kks[kyh Fkh] ,LdksLikslZ v.Mkdkj
vkSj fpdus Fks tcfd ,lh csyukdkj] gkbfyu ¼ikjHkklh½ vkSj
vkB&chtk.kq FksA
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This trial on induction of ascomata in Morchella importuna
strain ANI1 was again laid out third time under greenhouse
in October-November, 2021 using 13 test strains of
Morchella importuna srain ANI1.  Experiment was
conducted using standard procedure (Fig 2.3.3). Sclerotia
rich spawn was prepared using standardized substrate
recipe including wheat (46%), cotton seed cake (18%),
gypsum (1%), calcium carbonate (1%), forest soil (8%),
saw dust (10%) and coir pith (16%). Once the substrate
was fully colonized by the mycelium and sclerotia were
seen in the spawn packets, spawn packets were conditioned
at temperature ranged from 0-12oC. After conditioning,
sowing was done in raised soil beds and beds were covered
with suitable mulch material to protect the beds from direct
sunlight and for fast mycelial growth in the beds. Upon
completion of spawn run in the soil beds which was
evidenced by visible growth of Morchella mycelium in
the beds, exogenous nutrition packs were kept in the beds
to supply nutrition and to induce reproductive stages of
Morchella importuna srain ANI1. Imperfect stage of
Morchella importuna strain ANI1 which is also known as
powder stage was confirmed in all the test strains through
visual observations and microscopic examinations. It
produced septate hyphae and highly branched
conidiophores. A single conidium was found on a phialide
having small and round shape (Fig. 2.3.4).

Fig 2.3.4.Powdery stage under greenhouse conditions and conidiophore of Morchella importuna srain ANI1

fp= 2-3-4 xzhugkml ifjfLFkfr;ksa esa ikmMj pj.k vkSj eksdsZyk baiksVqZuk LVªsu ANI1 ds dksfufM;ksQksj

eksdsZyk baiksVqZuk LVªsu ANI1 esa ,LdksekVk dks 'kkfey djus ij ;g
ijh{k.k fQj ls vDVwcj&uoacj] 2021 esa eksdsZyk baiksVqZuk LVªsu
ANI1 ds 13 ijh{k.k miHksnksa dk mi;ksx djds xzhugkml ds rgr
rhljh ckj j[kk x;k FkkA ekud çfØ;k dk ç;ksx djrs gq, ç;ksx
fd;k x;k ¼fp= 2-3-3½A xsgwa ¼46%½] dikl cht dsd ¼18%½]
ftIle ¼1%½] dSfY'k;e dkcksZusV ¼1%½] ou feêh ¼8%½] èkwy
¼10%½ vkSj d‚;j fiFk ¼16%½ lfgr ekudhd`r lClVªsV uqL[kk
dk mi;ksx djds LDysjksfV;k le`) Li‚u rS;kj fd;k x;kA ,d
ckj tc lClVªsV iwjh rjg ls ekblsfy;e }kjk mifuosf'kr gks x;k
vkSj Li‚u iSdsV esa LDysjksf'k;k ns[kk x;k rks Li‚u iSdsV dks
0&12OC rkieku ij okrkuqdwfyr fd;k x;kA daMh'kÇux ds ckn]
mBh gqÃ feêh dh D;kfj;ksa esa cqokÃ dh tkrh gS vkSj D;kfj;ksa dks
lhèkh èkwi ls cpkus ds fy, vkSj D;kfj;ksa esa rsth ls ekblsfy;y
o`f) ds fy, mi;qä xhyh ?kkl lkexzh ds lkFk doj fd;k tkrk
gSA feêh ds fcLrjksa esa Li‚u ju iwjk gksus ij] tks fd csM esa ekspsZyk
ek;lsfy;e dh n`';eku o`f) ls çekf.kr Fkk] iks"k.k dh vkiwÆr ds
fy, vkSj ekspsZyk baiksVqZuk lzsu ,,uvkÃ 1 ds çtuu pj.kksa dks
çsfjr djus ds fy, cfgtkZr iks"k.k iSd dks csM esa j[kk x;kA
eksdsZyk baiksVqZuk LVªsu ANI1 dh viw.kZ voLFkk ftls ikmMj LVst
ds :i esa Hkh tkuk tkrk gS] lHkh ijh{k.k miHksnksa esa n`'; fVIif.k;ksa
vkSj lw{e ijh{kkvksa ds ekè;e ls iqf"V dh xÃA blus lsIVsV gkbQs
vkSj vR;fèkd 'kkf[kr dksfufM;ksQkslZ dk mRiknu fd;kA NksVs
vkSj xksy vkdkj okys fQ;kykbM ij ,d ,dy dksfufM;e ik;k
x;k ¼fp= 2-3-4½A
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2.4 Crop Protection
Qly lqj{kk

Molecular characterization of sciarid flies

Total genomic DNA of insects was extracted using DNeasy
Blood and tissue kit (QIAGEN, Inc) through following
procedure:

� Grind up to 50 mg insects in liquid nitrogen using a
mortar and pestle. Add 200 μl Buffer AL to the
sample and mix thoroughly by vortexing.

� Incubate at 56°C until the insects are completely
lysed. DNeasy Mini spin column placed in a 2 ml
collection tube (provided).

� Add 500 μl Buffer AW1, and centrifuge for 1 min
at 6000 x g (8000 rpm). Add 200μl ethanol (96–
100%), and mix thoroughly by vortexing. Discard
flow-through and collection tube.

� In a clean 1.5 ml or 2 ml microcentrifuge tube,
add 500μl Buffer AW2, and centrifuge for 3 min
at 14,000 rpm to dry the DNeasy membrane.
Discard flow-through and collection tube. Elution
with 100ml increases the final DNA concentration
in the eluate.

PCR using species-specific primers of Bradysia sp and
sequence analysis

The species-specific primers used were HCO*LCO and
COIF*COIR. Amplified PCR bands were detected by
electrophoresis on a 2% agarose gel. DNA samples for
amplification of genomic DNA and electrophoresis of
amplified DNA were sent to Eurofins Private limited,
India, under refrigerated conditions using gel packs and
thermocol box. For sequence determination of the
products, a generally applicable sequencing strategy was
developed.

Incidence of pests Bradysia sp on Button mushroom
crop

A detailed experimental study was done on the incidence
of pest i.e.  Bradysia sp as shown in Fig. 2.4.1A on the
button mushroom in the months from May-July, 2021. It
is clear from the Table (2.9) that after few days of spawn
run population was zero, and after five days interval,
population were found double i.e. 36, on 2nd week of June.
After casing the No. of flies population increased up to 82

fl;kfjM efD[k;ksa dk vk.kfod y{k.k o.kZu

Mhuslh CyM ,aM fV';w fdV ¼D;wvkÃ,tsu] bad½ dk mi;ksx djds
dhM+ksa ds dqy thuksfed Mh,u, dks fuEufyf[kr çfØ;k ds ekè;e
ls fudkyk x;k%

� eksVkZj vkSj ewly dk mi;ksx djds rjy ukbVªkstu esa 50
feyhxzke dhM+ksa dks ihl ysaA uewus ds fy, 200 μl cQj
AL tksM+sa vkSj Hkaoj ls vPNh rjg feyk,aA

� 56 fMxzh lsfYl;l ij rc rd lsrs jgsa tc rd fd dhM+s
iwjh rjg ls u"V u gks tk,aA Mhuslh feuh fLiu d‚ye dks
2 feyhyhVj laxzg Vîwc ¼çnku fd;k x;k½ esa j[kk x;kA

� 6000 x g ¼8000 rpm½ ij 500 μl cQj AW1] vkSj 1
feuV ds fy, dsaækilkjd tksM+saA 200μl bFksu‚y ¼96&100%½
tksM+sa] vkSj Hkaoj ls vPNh rjg feyk,aA çokg ds ekè;e ls
vkSj laxzg Vîwc R;kxsaA

� ,d lkQ 1-5 feyh ;k 2 feyh ekbØkslsaVªh¶;wt Vîwc esa]
500μl cQj AW2 tksM+sa] vkSj DNeasy f>Yyh dks lq[kkus ds
fy, 14]000 rpm ij 3 feuV ds fy, lsaVªh¶;wt MkysaA çokg
ds ekè;e ls vkSj laxzg Vîwc R;kxsaA 100 feyh ds lkFk
jsQjsal eluate esa vafre Mh,u, ,dkxzrk dks c<+krk gSA

czSMhfl;k ,lih vkSj vuqØe fo'ys"k.k ds çtkfr&fof'k"V
çkbejksa dk mi;ksx dj ihlhvkj

bLrseky fd, x, çtkfr&fof'k"V çkbej HCO*LCO vkSj
COIF*COIR FksA 2% vxjksl tsy ij oS|qrd.k lapyu }kjk
çoÆèkr PCR cSaMksa dk irk yxk;k x;k FkkA thuksfed Mh,u, ds
çoèkZu vkSj çoÆèkr Mh,u, ds oS|qrd.k lapyu ds fy, Mh,u,
uewuksa dks tsy iSd vkSj FkeksZdksy c‚Dl dk mi;ksx djds ç'khfrr
ifjfLFkfr;ksa esa ;wjksfQUl çkbosV fyfeVsM] Hkkjr dks Hkstk x;k FkkA
mRiknksa ds vuqØe fuèkkZj.k ds fy,] vke rkSj ij ykxw vuqØe.k
j.kuhfr fodflr dh xÃA

cVu [kqEc dh Qly ij czSMhfl;k çtkfr dhVksa dk çdksi

dhVksa dh ?kVukvksa ij ,d foLr`r ç;ksxkRed vè;;u fd;k x;kA
cVu [kqEc ij czSMhfl;k çtkfr dk vè;;u eÃ&tqykÃ] 2021 ds
eghuksa esa fd;k x;k ¼fp= 2-4-1,½A rkfydk ¼2-9½ ls ;g Li"V gS
fd Li‚u ju ds dqN fnuksa ds ckn tula[;k 'kwU; Fkh] vkSj ikap
fnuksa ds ckn twu ds nwljs lIrkg esa tula[;k nksxquh ;kfu 36 ikÃ
xÃA efD[k;ksa dh la[;k ds vkoj.k ds ckn 82 efD[k;ksa dh
vkcknh c<+ xÃA twu ds igys lIrkg esa o;Ld efD[k;ksa dks thou
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flies. In 1st week of June the adult flies were observed at
its all life stages(Figure 2.4.1 A,B). Pin heads appeared
on the 4th week of June, second flush was taken on 2nd

week of July which showed no maggot and pupal stages.
However, the adult flies were observed 900 flies, in the
2nd week of July and 1600 flies in the 4th week of July,
when last flush was taken (Fig. 2.4.2).

Fig. 2.4.1.Bradysia sp., adult fly (A)Damaged mushrooms (B;C ) Bradysia sp.  black    head larvae

fp= 2-4-1- czSMhfl;k ,lih] o;Ld eD[kh ¼,½ {kfrxzLr e'k:e ¼ch( lh½ czSMhfl;k çtkfr CySd gsM ykokZ

Figure 24.2.  Insect pest incidence on button mushroom

fp= 2-4-2 cVu e'k:e ij dhV dk çdksi

ds lHkh pj.kksa esa ns[kk x;k ¼fp= 2-4-1 ,] ch½A twu ds 4 osa lIrkg
esa fiu gsM fn[kkÃ fn,] nwljk ¶y'k tqykÃ ds nwljs lIrkg esa
fy;k x;k ftlesa dksÃ eSx‚V vkSj I;wik voLFkk ugÈ fn[kkA
gkykafd] o;Ld efD[k;ksa dks tqykÃ ds nwljs lIrkg esa 900
efD[k;ksa vkSj tqykÃ ds pkSFks lIrkg esa 1600 efD[k;ksa dks ns[kk
x;k] tc vafre ¶y'k fy;k x;k ¼fp= 2-4-2½A
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For molecular analysis, the sequence of Bradysia sp.
shared sequence identity with other sequences registered
on the Genbank DNA database. Consequently, based on
these results of sequence homology, Bradysia sp showed
92% similarity and was identified as “Bradysia impatiens”
(Fig. 2.4.3).The percentage of trees in which the associated
taxa clustered together is shown next to the branches. Initial
tree(s) for the heuristic search were obtained automatically
by applying Neighbor-Join and BioNJ algorithms to a
matrix of pairwise distances estimated using the Maximum
Composite Likelihood (MCL) approach, and then selecting
the topology with superior log likelihood value. This
analysis involved 5 nucleotide sequences. Evolutionary
analyses were conducted in MEGA X.

Table 2.9.  Mushroom flies population during May – July, 2021
rkfydk 2-9 eÃ & tqykÃ] 2021 ds nkSjku e'k:e ij vk;h efD[k;ksa dh vkcknh

Date and Month Crop stage Flies population per sheet
frfFk vkSj ekg Qly pj.k efD[k;ksa dh çfr 'khV tula[;k

26 May Spawn run 0

30 May Spawn run 0

3 June Spawn run 36

8 June Casing 82

15 June Case run 136

22 June Pin head 175

27 June I flush 243

7 July Pin head 500

15 July II flush 900

21 July Pinhead 1100

24 July III flush 1600

Fig. 2.4.3 Phylogenetic tree of Bradysia sp. and its Taxonomic neighbours, reconstructed with neighbour joining method

fp= 2-4-3 czSMhfl;k çtkfr dk QkbykstsusfVd isM+ vkSj blds VSDlksuksfed iM+kslh] uscj tksbÇux  fofèk ds lkFk iquÆuekZ.k fd;k

vk.kfod fo'ys"k.k ds fy, czSMhfl;k çtkfr dk tsucSad Mh,u,
MsVkcsl ij iathd`r vU; vuqØeksa ds lkFk lk>k dj vuqØe
igpku ds fy, fd;k x;kA urhtru] vuqØe gkseksy‚th ds bu
ifj.kkeksa ds vkèkkj ij bls ÞczSMhfl;k baisfV;alÞ ¼fp= 2-4-3½ ds
:i esa igpkuk x;kA  isM+ksa dk çfr'kr ftlesa lacafèkr dj ,d
lkFk ,df=r gq, gSa] 'kk[kkvksa ds vkxs fn[kk;k x;k gSA vuqekuh
[kkst ds fy, vkjafHkd isM+ ¼vksa½ dks Lopkfyr :i ls uscj&t‚bu
vkSj ck;ks,uts ,Yxksfjne dks vfèkdre lexz laHkkouk ¼,elh,y½
n`f"Vdks.k dk mi;ksx djds vuqekfur tksM+hnkj nwjh ds eSfVªDl
ij ykxw djds vkSj fQj csgrj y‚x laHkkouk ewY; ds lkFk
Vksiksy‚th dk p;u djds çkIr fd;k x;kA MEGA X esa fodkloknh
fo'ys"k.k fd, x,A
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Molecular identification of different Cordyceps sp.

Cultures named as DMRO-1163, DMRO-1164, CM,
K.C.M.B, K3,T5, DMRO-1164 were identified as
Cordyceps militaris (Table 2.10). DMRO-688 was
identified as Cordyceps takaomontana. DMRO-422 and
DMRO-713, were identified as Beauveria bassiana and
Trametes hirsuta  respectively. Only one strain, DMRO-
1164 (Cordyceps militaris) was capable of producing
fruiting bodies in-vitro. As a result, it is chosen from among
various isolates.

Molecular analysis revealed that the sequence of
Cordyceps was matching with the Genbank DNA Database
registered sequences. Accordingly, DMRO-1164 was
identified as “Cordyceps militaris”.The evolutionary
history was inferred by using the Maximum Likelihood
method and Kimura 2-parameter model. The tree with the
highest log likelihood (-13383.14) is shown (Fig. 2.4.4).

Table 2.10. BLAST and result of ITS gene sequencing
rkfydk 2-10 CykLV vkSj vkÃVh,l thu vuqØe.k dk ifj.kke

S. No. Isolate Most closely related species Sequence Length (bp) Identity (%)
Ø-la- vkblksysV lcls fudV ls lacafèkr çtkfr;ka vuqØe yackÃ ¼chih½ igpku ¼%½

1 DMRO-688 Cordyceps takaomontana 845 99%

2 CM Cordyceps militaris 753 85%

3 DMRO-713 Trametes hirsuta 953 99%

4 CORDYCEP Cordyceps militaris 660 98%

5 KCMB Cordyceps militaris 549 99%

6 T5 Cordyceps militaris 539 97%

7 K3 Cordyceps militaris 647 99%

8 DMRO-1164 Cordyceps militaris 539 99%

9 DMRO-1163 Cordyceps militaris 620 97%

10 DMRO-422 Beauveria bassiana 1076 98%

fofHkUu d‚ÆMlsIl dh vk.kfod igpkuA

DMRO&1163] DMRO&1164] CM, K.C.M.B, K3] T5]
DMRO&1164 uke dh dYpjksa dh igpku d‚ÆMlsIl fefyVSfjl
ds :i esa dh xÃ ¼rkfydk 2-10½A DMRO&688 dh igpku
d‚ÆMlsIl rkdkvkseksaVkuk ds :i esa dh xÃ FkhA DMRO&422
vkSj DMRO&713 dh igpku Øe'k% C;wosfj;k ckfl;kuk vkSj
VªSesV~l fgjlqrk ds :i esa dh xÃA dsoy ,d LVªsu] DMRO&1164
¼d‚ÆMlsIl fefyVSfjl½ bu&foVªks esa Qyus okys ÇiMksa dk mRiknu
djus esa l{ke FkkA urhtru] bls fofHkUu vkblksysV~l esa ls pquk
tkrk gSA

vk.kfod fo'ys"k.k ls irk pyk fd d‚ÆMlsIl dk vuqØe tsucSad
Mh,u, MsVkcsl iath—r vuqØeksa ls esy [kk jgk FkkA rnuqlkj]
Mh,evkjvks&1164 dh igpku &^^d‚ÆMlsIl fefyVsfjl^^ ds :i esa
dh xÃA fodkloknh bfrgkl dks vfèkdre laHkkouk fofèk vkSj
fdeqjk 2&iSjkehVj e‚My dk mi;ksx djds vuqekfur fd;k x;kA
mPpre y‚x laHkkouk okyk isM+ ¼&13383-14½ fn[kk;k x;k gS
¼fp= 2-4-4½A
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Mycelial growth observation of DMRO-1164,
(Cordyceps militaris) on different media

Potato dextrose agar (PDA), Yeast extract agar (YEA),
Modified nutrient agar (MNA), Dextrose Tryptone agar
modified (DTAM), Dextrose starch agar (DSA), and Oat
meal agar (OMA) were evaluated for mycelial growth
observation and pigment production. Mycelial discs (0.7
mm) were cut with the help of the borer from colonies of
C. militaris i.e DMRO-1164  grown in and inoculated in
each of six different agar media plates were incubated  at
25oC (Fig. 2.4.5). Colony growth and colony diameter was
recorded on x and y axis each week for three subsequent
weeks. After three weeks of incubation most of the colonies
completely covered the plates. Colony diameter was
measured in triplicate in each medium. The average colony
diameter was calculated. Nutritionally rich media such as
OMA, DTAM and PDA produced abundant mycelial
density and radial growth, when compared to nutritionally
poor media.  The Oat meal agar (OMA) produced higher
radial growth i.e 85.2mm than most of the other media
and showed orange pigment with white margins, but the
density of mycelia was low. Mycelia with yellow to orange
pigments were found in high density on Dextrose tryptone
agar modified (DTAM) i.e. 79.6 mm. On potato dextrose
agar (PDA) radial growth was 80.0 mm, mycelia density
was very high, and yellow to orange pigment was visible.

Fig. 2.4.4Phylogenetic tree was derived from ITS/2 gene sequences of Cordyceps militaris and its Taxonomic
neighbours, reconstructed with neighbour joining method

fp= 2-4-4 Q+kbykstsusfVd isM+ d‚ÆMlsIl fefyVsfjl vkSj mlds VSDlksuksfed iM+ksfl;ksa ds vkÃVh,l @2 thu vuqØeksa ls çkIr
fd;k x;k Fkk] ftls uscj tksbÇux fofèk ds lkFk iquÆuÆer fd;k x;k

fofHkUu ehfM;k ij DMRO&1164] ¼d‚ÆMlsIl fefyVSfjl½
dk ekblsfy;y xzksFk v‚CtosZ'ku

iksVSVks MsDlVªkst ,xj ¼ihMh,½] ;hLV ,DlVªsDV ,xj ¼okÃÃ,½]
e‚fMQkbM U;wfVª,aV ,xj ¼,e,u,½] MsDlVªkst fVªIVksu ,xj e‚fMQkbM
¼MhVh,,e½] MsDlVªkst LVkpZ ,xj ¼Mh,l,½] vkSj vksV ehy ,xj
¼vks,e,½ dk ewY;kadu ekblsfy;y xzksFk v‚CtosZ'ku ds fy, fd;k
x;kA o.kZd mRiknu] ekblsfy;y fMLd ¼0-7 feeh½ dks d‚ÆMlsIl
fefyVSfjl dh d‚yksfu;ksa ls cksjj dh enn ls dkVk x;k Fkk] ;kuh
DMRO&1164 esa fodflr vkSj Ng vyx&vyx vxj ehfM;k
IysVksa esa ls çR;sd esa Vhdk yxk;k x;k Fkk ¼fp= 2-4-5½A d‚yksuh
dh o`f) vkSj d‚yksuh dk O;kl çR;sd lIrkg ckn ds rhu g¶rksa
ds fy, x vkSj y v{k ij ntZ fd;k x;kA Å"ek;u ds rhu lIrkg
ds ckn vfèkdka'k d‚yksfu;ksa us IysVksa dks iwjh rjg ls <d fn;kA
d‚yksuh ds O;kl dks çR;sd ekè;e esa rhu çfr;ksa esa ekik x;kA
vkSlr d‚yksuh O;kl dh x.kuk dh xÃA iks"kd rRoksa ls Hkjiwj
ehfM;k tSls vks,e,] MhVh,,e vkSj ihMh, us iks"kd :i ls [kjkc
ehfM;k dh rqyuk esa çpqj ek=k esa ek;lsfy;y ?kuRo vkSj jsfM;y
fodkl dk mRiknu fd;kA vksV ehy ,xj ¼vks,e,½ us vU;
ekè;eksa dh rqyuk esa mPp jsfM;y fodkl ;kuh 85-2 feeh dk
mRiknu fd;k vkSj lQsn ekÆtu ds lkFk ukjaxh jaxæO; fn[kk;k]
ysfdu ek;lsfy;k dk ?kuRo de FkkA MsDlVªkst fVªIVksu ,xj
e‚fMQkbM ¼MhVh,,e½ ;kuh 79-6 feeh ij mPp ?kuRo esa ihys ls
ukjaxh jax ds ekblsfy;k ik, x,A vkyw MsDlVªkst vxj ¼ihMh,½
ij jsfM;y o`f) 80-0 feeh Fkh] ekblsfy;k ?kuRo cgqr vfèkd Fkk]
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Table 2.11.  Mycelial growth observation of DMRO-1164, Cordyceps militaris
rkfydk 2-11 DMRO&1164] d‚ÆMlsil fefyVsfjl dk ekblsfy;y xzksFk v‚CtosZ'ku

Media used Average colony diameter, mm
ek/;e    vkSlr d‚yksuh O;kl] feeh

4th day 8th day 12th day 16th day 20th day
pkSFkk fnu vkBoka fnu ckjgoka fnu lksyoka fnu chloka fnu

1. Potato dextrose agar (PDA) 20.7 40.5 53.2 69.9 80.0

vkyw MsDlVªkst vxj
2. Yeast extract agar (YEA) 10.9 31.0 49.3 58.1 64.2

[kehj fudkyus vxj
3. Modified nutrient agar (MNA), 10.5 34.0 54.1 65.6 72.1

la'kksfèkr iks"kd rRo vxj
4. Dextrose Tryptone agar modified (DTAM) 14.7 37.4 59.3 62.7 79.6

MsDlVªkst fVªIVksu vxj la'kksfèkr
5. Dextrose starch agar (DSA) 13.4 30.5 50.6 62.6 72.2

MsDlVªkst LVkpZ vxj
6. Oat meal agar (OMA) 15.6 43.5 65.5 74.3 85.2

tÃ Hkkstu vxj

There was moderate mycelial growth and very little
pigment production on modified nutrient agar (MNA) i.e
72.1 mm and Dextrose starch agar (DSA) i.e 72.6 mm.
On Yeast Extract Agar (YEA), there was little radial growth
(64.2 mm) and no pigment was seen (Table 2.11 and Fig.
2.4.6).

Fig. 2.4.5.Colony pigmentations of DMRO-1164, Cordycep militaris after three weeks of light incubation on different
agar media. [A: Oat meal agar, B: Dextrose tryptone agar modified C: Modified Nutrient Agar, D: Potato Dextrose

Agar, E: Dextrose Starch Agar, F: Yeast Extract Agar]

fp= 2-4-5 fofHkUu vxj ehfM;k ij rhu lIrkg ds çdk'k Å"ek;u ds ckn DMRO&1164] d‚ÆMlsil fefyVsfjl dh d‚yksuh
jatdrk ¼A% vksV ehy vxj] B% MsDlVªkst fVªIVksu vxj la'kksfèkr C% la'kksfèkr iks"kd rRo vxj] D% vkyw MsDlVªkst vxj] E%

MsDlVªkst LVkpZ vxj] F% [kehj fudkyus vxj½

vkSj ihys ls ukjaxh jaxæO; fn[kkÃ ns jgs FksA la'kksfèkr iks"kd rRo
vxj ¼,e,u,½ ;kuh 72-1 feeh vkSj MsDlVªkst LVkpZ vxj ¼Mh,l,½
;kuh 72-6 feeh ij eè;e ek;lsfy;y o`f) vkSj cgqr de o.kZd
mRiknu gqvkA ;hLV ,DlVªsDV ,xj ¼YEA½ ij] FkksM+h jsfM;y
o`f) ¼64-2 feeh½ Fkh vkSj dksÃ o.kZd ugÈ ns[kk x;k Fkk ¼rkfydk
2-11 vkSj fp= 2-4-6½A
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Substrate preparation and cultivation of Cordyceps
militaris

C. militaris (DMRO-1164) strain was cultivated in a brown
rice medium (12 g of brown rice supplemented with 35ml
liquidmedia in 500ml beaker). After sterilization, the liquid
spawn was inoculated in the medium and incubated at 21oC
with relative humidity of 60–70% under dark at the spawn
running stage after 15 days of incubation. After complete
colonization of the medium, the strains were grown at 21oC
having 85–90% humidity under light condition for fruiting
body formation and development (Fig. 2.4.7).

Fig. 2.4.6.Mycelial growth observation of DMRO-1164 on different media

fp= 2-4-6 fofHkUu ehfM;k ij DMRO&1164 dk ekblsfy;y xzksFk v‚CtosZ'ku

d‚ÆMlsIl fefyVSfjl dh lClVªsV rS;kjh vkSj [ksrh

d‚ÆMlsIl fefyVSfjl ¼DMRO&1164½ LVªsu dh [ksrh czkmu jkbl
ehfM;e ¼500 feyh chdj esa 35 feyh fyfDoM ehfM;k ds lkFk
iwjd 12 xzke czkmu jkbl½ esa dh xÃA thok.kqjfgr djus ds ckn]
rjy Li‚u dks ehfM;k esa Mkydj 15 fnuksa ds ckn Li‚u jÇux
pj.k esa vaèksjs esa 60&70% dh lkisf{kr vkæZrk ds lkFk 21 fMxzh
lsfYl;l ij Å"ek;u fd;k x;kA ehfM;k ds iw.kZ mifuos'k.k ds
ckn] 'kjhj ds xBu vkSj fodkl ds fy, çdk'k dh fLFkfr esa
85&90% vkæZrk okys miHksnks a dks 21oC ij mxk;k x;k
¼fp= 2-4-7½A

Brown rice media covered with
white sheet of Cordyceps
mycelium after 15 days

Appearance of pin heads of
Cordyceps after 20- 25 days

Harvesting of mature fruit
bodies of Cordyceps after
60 days

Fig. 2.4.7.  Different stages of Cordyceps militaris

fp= 2-4-7 d‚ÆMlsIl fefyVsfjl ds fofHkUu pj.k
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Fig. 2.4.8.Scanning electron micrographs of profuse vegetative and conidial hyphae of DMRO-1164, Cordyceps militaris.
Conidial hyphae are produced in single (A), alternately (B), in whorls originating at various levels of the subtending
hyphae, in whorls or in opposite sides

fp= 2-4-8 Mh,evkjvks&1164] d‚ÆMlsIl fefyVsfjl ds foiqy ouLifr vkSj 'kadqèkkjh gkbi ds bysDVª‚u ekbØksxzkQ dks LdSu djukA
dksfufM;y gkbQs ,dy ¼A½ esa] ckjh&ckjh ls ¼B½ Hkaojksa esa mRiUu gksrs gSa] tks mi&foHkkftr gkbigs ds fofHkUu Lrjksa ij mRiUu gksus okys
Hkaojksa esa ;k foijhr i{kksa esa mRiUu gksrs gSa

Scanning electron studies of DMRO-1164 (Codyceps
militaris)

Cordyceps militaris specimen’s ascospores discharged
from fresh stroma of C. militaris specimen DMRO-1164
were observed for germination and condition periodically
through SEM. Part-spores of C. militaris started to swell
and germinate unidirectionally when observed through
SEM (Fig. 2.4.8). Oval part-spores, relatively smaller than
cylindrical ones, were usually observed as jointed, mostly
in pairs and did not germinate, whereas cylindrical part-
spores, which were usually detached from adjacent part-
spores, swelled and mostly germinated (Fig. 2.4.9).
Elongated pyriform, cylindrical and globose conidia were
produced on tips of simple and undifferentiated hyphae 3.
First-formed conidia were somewhat pyriform or
cylindrical (Fig. 2.4.9). Conidiogenous hyphae, i.e.,
phialides, were very similar to vegetative hyphae, but more
slender. Slimy conidial heads were frequently observed,
instead of chains. Even thin slimy film could be observed
between an immature globose conidium and a mature
broadly oval conidium (Fig. 2.4.10).

DMRO&1164 dk LdSÇux bysDVª‚u vè;;u ¼d‚ÆMlsIl
fefyVSfjl½

rkts d‚ÆMlsIl fefyVSfjl DMRO&1164 ds uewus ls fudys
LVªksek ds vLdksLikslZ dks le;&le; ij SEM ds ekè;e ls
vadqj.k vkSj fLFkfr ds fy, ns[kk x;kA SEM ds ekè;e ls ns[ks
tkus ij d‚ÆMlsIl fefyVSfjl ds Hkkx&chtk.kq lwtus vkSj vçR;{k
:i ls vadqfjr gksus yxs ¼fp= 2-4-8½A vaMkdkj Hkkx&chtk.kq]
csyukdkj okys dh rqyuk esa vis{kkd`r NksVs] vkerkSj ij la;qä ds
:i esa ns[ks tkrs Fks] T;knkrj tksM+s esa vkSj vadqfjr ugÈ gksrs Fks]
tcfd csyukdkj Hkkx&chtk.kq] tks vkerkSj ij vklUu Hkkx&
chtk.kqvksa ls vyx gksrs Fks] lwts gq, vkSj T;knkrj vadqfjr gksrs Fks
¼fp= 2-4-9½A yEch ikbjhQ‚eZ] csyukdkj vkSj Xyksckst dksfufM;k
ljy vkSj vfoHkkftr gkbQs dh ;qfä;ksa ij fuÆer fd, x,A igys
xfBr dksfufM;k dqN gn rd ikbjhQ‚eZ ;k csyukdkj Fks ¼fp= 2-
4-9½A d‚fuMkstsul gkbQs] ;kuh] fQ;kykbM~l] ouLifr gkbQs ds
leku Fks] ysfdu vfèkd irys FksA tathjksa ds ctk;] f?kukSuk
'kadqèkkjh flj vDlj ns[ks tkrs FksA ,d vifjiDo Xyksckst dksfufM;e
vkSj ,d ifjiDo eksVs rkSj ij vaMkdkj dksfufM;e ¼fp= 2-4-10½
ds chp Hkh iryh&iryh fQYe ns[kh tk ldrh gSA
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Fig. 2.4.9.Scanning electron micrographs showing conidia of DMRO-1164, Cordyceps militaris at various stages on
five days after ascospore discharge. First formed conidium, being displaced downwards, by the succeeding conidium,
both of them linked by a thin mucilaginous layer. B. Conidia adhered in slimy heads

fp= 2-4-9 ,LdksLiksj fMLpktZ ds ckn ikap fnuksa esa fofHkUu pj.kksa esa DMRO&1164] d‚ÆMlsIl fefyVsfjl ds dksfufM;k bysDVª‚u
ekbØksxzkQdh LdSÇux ls n'kkZ, x, gSaA igys dksfufM;e dk xBu fd;k] uhps dh vksj foLFkkfir gksus ds dkj.k] ckn ds dksfufM;e }kjk]
nksuksa ,d iryh 'ys"ek ijr ls tqM+s gq, FksA ch- dksfufM;k us LykÃeh gsM esa gSa

Fig. 2.4.10.Scanning electron micrographs of part-spore germination of DMRO-1164, Cordyceps militaris one day
after discharge. A. Part-spores germinating in one direction. B Part-spores germinating in same or opposite directions;
oval shaped and spherical  spores swell and are bigger in size than non-germinating spores, which are jointed together,
usually in pairs

fp= 2-4-10 fMLpktZ ds ,d fnu ckn DMRO&1164] d‚ÆMlsIl fefyVsfjl ds Hkkx&chtk.kq vadqj.k ds bysDVª‚u ekbØksxzkQA A- ,d
fn'kk esa vadqfjr gksus okys Hkkx&chtk.kqA ch Hkkx&chtk.kq leku ;k foijhr fn'kkvksa esa vadqfjr gksrs gSa( vaMkdkj vkdkj vkSj xksykdkj
chtk.kq lwt tkrs gSa vkSj xSj&vadqfjr chtk.kqvksa dh rqyuk esa vkdkj esa cM+s gksrs gSa] tks vkerkSj ij tksM+s esa ,d lkFk tqM+s gksrs gSa
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Proximate analysis of different Cordyceps samples was
carried out at different stages i.e Cordyceps fruiting (S1),
Cordyceps rice substrate (S2) and Cordyceps mycelium
(S3). The different Cordyceps samples were found to
contain on an average, 9.5 to 13.6% fat (Table 2.12), 2 to
2.5% crude fibre (Table 2.13) and 5.1 to 5.7% ash (Table
2.14).

Table 2.12. Fat estimation of Cordyceps militaris (DMRO-1164)
rkfydk 2-12 d‚ÆMlsIl fefyVsfjl dk eksVk vuqeku ¼DMRO&1164½

Sample Sample wt. (g) Initial wt.(g) Final wt. (g) Initial wt. - Final wt. (g) Total fat (%)

uewuk uewuk Hkkj ¼xzk-½ vkjafHkd Hkkj ¼xzk½ vafre Hkkj ¼xzk-½ çkjafHkd Hkkj&vafre Hkkj ¼xzk-½ dqy olk ¼%½

S1 (Cordyceps fruiting) 2.0 3.140 2.957 0.183 9.1

S2 (Cordyceps rice substrate) 2.0 3.131 2.873 0.258 12.9

S3 (Cordyceps mycelium) 2.0 3.283 3.009 0.274 13.7

Table 2.13. Fibre Estimation of different Cordyceps militaris (DMRO-1164)
rkfydk 2-13 fofHkUu d‚ÆMlsIl fefyVsfjl dk Qkbcj vuqeku ¼DMRO &1164½

Sample Sample wt.(g) W2 W1 W2-W1 Total fat (%)

uewuk uewuk Hkkj ¼xzk-½ MCY;q2 MCY;q1 MCY;q2&MCY;q1 dqy olk ¼%½

S1 (Cordyceps fruiting) 2.0 22.13 21.69 0.44 2.0

S2 (Cordyceps rice substrate) 2.0 20.78 20.31 0.47 2.3

S3 (Cordyceps mycelium) 2.0 17.44 17.00 0.44 2.5

Table 2.14.Ash estimation of different Cordyceps militaris samples (DMRO-1164)
rkfydk 2-14 fofHkUu d‚ÆMlsIl fefyVsfjl uewuksa dk jk[k vkdyu ¼DMRO &1164½

Sample Sample Weight of empty Weight of After complete Total
 wt. (g) crucible (X)g crucible + ashing, Weight of Ash(%)

sample (Y)g crucible + ash (Z) g

uewuk uewuk [kkyh Øqflcy Øqflcy dk otu iw.kZ jk[k gksus dqy

Hkkj ¼xzk-½ dk otu ¼,Dl½th $ uequk ¼okbZ½th ds ckn] Øwflcy dk olk ¼%½

Hkkj $ jk[k ¼tsM½ th

S1 (Cordyceps fruiting) 1.0 20.1 21.69 22.13 5.1

S2 (Cordyceps rice substrate) 1.0 18.77 20.13 20.78 5.3

S3 (Cordyceps mycelium) 1.0 15.43 17.00 17.44 5.7

In- vitro sensitivity assay of M. perniciosa and A. biporus to antifungal compounds
,afVQaxy ;kSfxdksa ds fy, ekÃdksxksu isÆufl;kslk vkSj vxsfjdl ckÃLiksjl dh bu&foVªks laosnu'khyrk ij[k

Selected 19 antifungal compounds were used for
sensitivity assays of M. perniciosa and A. biporus to crop
protection agents (Table 2.15). Mycelial growth inhibition
assay was used to calculate the EC

50
 values of the

treatments.

d‚ÆMlsIl ds fofHkUu uewuksa dk vuqekfur fo'ys"k.k fofHkUu pj.kksa
esa fd;k x;k tSls d‚ÆMlsIl ÝwÇVx ¼,l1½] d‚ÆMlsIl jkbl
lClVªsV ¼,l2½ vkSj d‚ÆMlsIl ek;lsfy;e ¼,l3½A fofHkUu d‚ÆMlsIl

uewuksa esa vkSlru 9-5 ls 13-6% olk ¼rkfydk 2-12½] 2 ls 2-5%

dPpk Qkbcj ¼rkfydk 2-13½ vkSj 5-1 ls 5-7% jk[k ¼rkfydk 2-
14½ ikÃ x;hA

Qly lqj{kk ,tsaVksa ds fy, ekÃdksxksu isÆufl;kslk vkSj vxsfjdl

ckÃLiksjl dh laosnu'khyrk ij[k ds fy, p;fur 19 ,afVQaxy
;kSfxdksa dk mi;ksx fd;k x;k Fkk ¼rkfydk 2-15½A mipkj ds
EC

50
 ewY;ksa dh x.kuk ds fy, Mycelial o`f) vojksèk ij[k dk

mi;ksx fd;k x;k FkkA
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Table 2.15. Test concentrations of agents against M. perniciosa or A. biporus in EC50 assay
rkfydk 2-15- EC50 ij[k esa ,e- iÆufl;kslk ;k ,- ckÃliksjl ds fo#) ,tsaVksa dh ijh{k.k lkaærk

Treatment to M. perniciosa to A. biporus

VªhVesaV ,e- ifuZfl;kslk ,- ckbZliksjl

Thiophanate methyl 0.025, 0.05, 0.1, 0.2, 0.4 0.025, 0.05, 0.1, 0.4, 0.8

Difenoconazole 0.025, 0.05, 0.1, 0.2, 0.4 0.025, 0.05, 0.1, 0.4, 0.8

Kresoxim methyl 0.025, 0.05, 0.1, 0.2, 0.4 0.025, 0.05, 0.1, 0.4, 0.8

Azoxystrobin 0.025, 0.05, 0.1, 0.2, 0.4 0.025, 0.05, 0.1, 0.4, 0.8

Chlorothalonil 0.025, 0.05, 0.1, 0.2, 0.4 0.025, 0.05, 0.1, 0.4, 0.8

Pyraclostrobin+ Metiram 0.025, 0.05, 0.1, 0.2, 0.4 0.025, 0.05, 0.1, 0.4, 0.8

Zivion M 0.025, 0.05, 0.1, 0.2, 0.4 0.025, 0.05, 0.1, 0.4, 0.8

1-Octen-3-ol 0.0025, 0.005, 0.01, 0.04, 0.08, 0.16 0.0025, 0.005, 0.01, 0.08, 0.16, 0.32

Methyl salicylate 0.0025, 0.005, 0.01, 0.04, 0.08, 0.16 0.0025, 0.005, 0.01, 0.08, 0.16, 0.32

The mean EC
50

 values of the 19 antifungal compounds
against MgR1 strain have been listed in Fig 2.4.11. Biotilis
and BioRub showed the greatest inhibitory effect on
mycelial growth to M. perniciosa isolates (mean EC

50

values of 0.0146 and 0.0248 μg/ml, respectively). Zivion
M and 1-Octen-3-ol exhibited the highest EC

50
 values

0.6346 and 0.4930 μg/ml respectively. EC
50

 values for
fungicide treatments viz., azoxystrobin, difenoconazole,
kresoxim methyl, thiophanate methyl and metiram+
pyroclostrobin was 0.0794, 0.0878, 0.0803, 0.0801 and
0.0892 respectively

The EC
50

 values against A. bisporus strain NBS-5 isolates
differed significantly among the tested fungicides (Fig
2.4.11). For thiophanate methyl, the highest mean EC

50

values were obtained (3.5397 μg/ml), followed by
SheathGuard (1.7546 μg/ml). Similarly, the mean EC

50

values of BioRub, Somguard, Derisom and Pacer MA
against A. bisporus were 1.7348, 1.5114, 1.3847 and
1.6574 respectively. The SF values of the antifungal
compounds varied significantly (P < 0.05) (Fig 2.4.12).
BioRub and Sheath Guard exhibited the highest SF values
(69.95 and 65.72, respectively), followed by Pacer
MA,Derisom and Somguard (61.39, 55.39 and 54.37
respectively). 1-Octen-3-ol showed the smallest SF values
(SF= 0.23). Taking the SF value of microbial and botanical
pesticides into consideration Biotilis, BioRub,
SheathGuard, Somguard, Derisom and Pacer MA are safer
for A. bisporus than other fungicides. Consequently,
treatments like BioRub, thiophanate-methyl etc were
selected for field trials.

MgR1 LVªsu ds f[kykQ 19 ,afVQaxy ;kSfxdksa ds ekè; EC
50

 ewY;ksa
dks fp= 2-4-11 esa lwphc) fd;k x;k gSA Biotilis vkSj BioRub us
ekÃdksxksu isÆufl;kslk vkblksysV~l ¼Øe'k% 0-0146 vkSj 0-0248
μg/ml, ds ekè; EC

50
 eku½ ds ek;lsfy;y fodkl ij lcls cM+k

fujksèkkRed çHkko fn[kk;kA Zivion M vkSj 1&Octen&3&ol us
mPpre EC

50
 eku Øe'k% 0-6346 vkSj 0-4930 μg/ml, çnÆ'kr

fd;kA doduk'kh mipkjksa ds fy, EC
50

 eku tSls] ,t+ksfDlLVªksfcu]
fMQsuksdksukt+ksy] ØslksfDle feFkkby] fFk;ksQ+susV feFkkby vkSj
esfVje $ ikbjksDyksLVªksfcu Øe'k% 0-0794] 0-0878] 0-0803] 0-
0801 vkSj 0-0892 FksA

vxsfjdl ckÃLiksjl LVªsu NBS&5 vkblksysV~l ds fo#) EC
50

eku ijh{k.k fd, x, doduk'kh ¼fp= 2-4-11½ ds chp dkQh fHkUu
FksA fFk;ksQSusV feFkkby ds fy,] mPpre ekè; EC

50
 eku ¼3-5397

μg/ml½ çkIr fd, x,] blds ckn Sheath Guard ¼1-7546 μg/ml½
çkIr gq,A blh rjg] ck;ksjc] lksexkMZ] Msjhlkse vkSj islj ,e, ds
vkSlr Ãlh 50 eku vxsfjdl ckÃLiksjl ds f[kykQ Øe'k% 1-
7348] 1-5114] 1-3847 vkSj 1-6574 FksA ,safVQaxy ;kSfxdksa ds SF

eku dkQh fHkUu gksrs gSa ¼P <0-05½ ¼fp= 2-4-12½A ck;ksjc vkSj
'khFkxkMZ us mPpre ,l,Q ewY;ksa ¼Øe'k% 69-95 vkSj 65-72½ dk
çn'kZu fd;k] blds ckn islj ,e,] Msjhlkse vkSj lksexkMZ ¼Øe'k%
61-39] 55-39 vkSj 54-37½ FksA 1&v‚DVsu&3&vks,y us lcls NksVk
,l,Q eku fn[kk;k ¼,l,Q ¾ 0-23½A ekbØksfc;y vkSj okuLifrd
dhVuk'kdksa ds ,l,Q ewY; dks è;ku esa j[krs gq, ck;ksfVfyl]
ck;ksjc] 'khFkxkMZ] lksexkMZ] Msjhlkse vkSj islj ,e, vU; doduk'kh
dh rqyuk esa vxsfjdl ckÃLiksjl ds fy, lqjf{kr gSaA urhtru]
{ks= ijh{k.kksa ds fy, ck;ksjc] fFk;ksQsusV&feFkkby vkfn tSls
mipkjksa dk p;u fd;k x;kA
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Fig 2.4.11.Sensitivity of the selected crop protection agents to M. perniciosa and A. bisporus

fp= 2-4-11- p;fur Qly lqj{kk ,tsaVksa dh ,e- iÆufl;kslk vkSj ,- ckÃliksjl ds çfr laosnu'khyrk

Fig 2.4.12.Safety factor for crop protection agents

fp= 2-4-12 Qly lqj{kk ,tsaVksa ds fy, lqj{kk dkjd
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Effect of different packaging material on the shelf life
of button and oyster mushrooms during storage

The white button mushroom (Agaricus bisporus) var.
NBS-5 and oyster (Pleurotus ostreatus var. Florida)
mushrooms were subjected to storage in different
packaging material viz., Polyethylene (150 gauge) bag,
jute bag, bubble wrap, non-absorbent cotton bag,
corrugated fibre board (CFB) box, brown paper bag, cotton
cloth bag, newspaper, punnet along with control (without
packing) at ambient (25±2oC) and low temperature (4-
6±1oC) in 400 gm capacity during 2021. In the physical
characters weight, pileus thickness, stipe length, stipe
diameter and dry matter was comparatively high in white
button than oyster mushroom. The pileus diameter and
moisture content was recorded higher in oyster compared
to white button mushroom (Fig. 2.5.1). The physiological
loss in weight (% PLW) in both the mushrooms (button
oyster mushroom) in control (without any chemical dip)
was recorded during the storage (3 days at ambient
conditions and 16 days at low temperature) which was
found to increase significantly with the storage period at
both the conditions. However, it was found maximum in
control followed by newspaper, brown paper, CFB, jute
and cotton cloth whereas minimum in punnet, polyethylene
and bubble wrap at ambient and low temperature storage
conditions in button and oyster mushrooms (Table 2.16).
At ambient storage the mushrooms were found to spoil in
3 days whereas at low temperature the quality remained
better for 10 days in both the mushrooms.

2.5 Postharvest Technology
dVkÃ mijkar izkS|ksfxdh

Fig. 2.5.1 Physical characters of white button (NBS-5) and oyster (Pleurotus ostreatus var. Florida) mushroom

2-5-1 lQsncVu ¼NBS&5½ vkSj vks,LVj ¼IyqjksVl vksfLVª,Vl okj ¶yksfjMk½ e'k:e ds HkkSfrd y{k.k

HkaMkj.k ds nkSjku cVu vkSj <Èxjh [kqEc ds 'ksYQ thou ij
fofHkUu iSdsÇtx lkexzh dk çHkko

lQsn cVu [kqEc ¼,xsfjdl ckÃLiksjl½ ,uch,l&5 vkSj <Èxjh
¼IyqjksVl vksLVªhVl ¶yksfjMk½ [kqEc dks fofHkUu iSdsÇtx lkexzh
tSls i‚yhFkhu ¼150 xst½ cSx] twV cSx] ccy jSi] xSj&vo'kks"kd
dikl cSx] ukyhnkj Qkbcj cksMZ ¼lh,Qch½ c‚Dl] Hkwjs jax dk
isij cSx] lwrh diM+s dk FkSyk] v[kckj] iusV ds lkFk fu;a=.k
¼fcuk iSÇdx ds½ esa HkaMkj.k ds fy, ifjos'k ¼25±2oC½ vkSj de
rkieku ¼4-6±1oC½ ij 400 xzke {kerk esa 2021 ds nkSjku j[kk
x;k FkkA HkkSfrd o.kks± esa <Èxjh [kqEc dh rqyuk esa lQsn cVu
[kqEc dk otu] ikbyl eksVkÃ] LVkbi dh yackÃ] LVsi dk O;kl
vkSj 'kq"d inkFkZ vfèkd FkkA lQsn cVu [kqEc ¼fp= 2-5-1½ dh
rqyuk esa <Èxjh [kqEc esa ikbyl O;kl vkSj ueh dh ek=k vfèkd
ntZ dh xÃ FkhA nksuksa [kqEc ¼cVu vkSj <Èxjh [kqEc½ esa ifjos'k dh
fLFkfr esa 3 fnu ckn vkSj de rkieku ij 16 fnu ckn otu esa
deh ¼% PLW) ntZ dh xÃ Fkh ftles dkQh o`f) ikÃ xÃ FkhA
gkykafd] ;g lcls vfèkd fu;a=.k esa ik;k x;k] blds ckn
v[kckj] czkmu isij] lh,Qch] twV vkSj lwrh diM+s dk LFkku jgk]
tcfd cVu vkSj vks,LVj [kqEc esa U;wure rkieku vkSj de
rkieku HkaMkj.k dh fLFkfr esa iusV] i‚yhbFkkbyhu vkSj ccy jSi
esa U;wure ¼rkfydk 2-16½A ifjos'kh HkaMkj.k esa [kqEc 3 fnuksa esa
[kjkc ik, x, tcfd de rkieku ij nksuksa [kqEc esa xq.koÙkk 10
fnuksa rd csgrj jghA
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In another experiment the sorted and graded fruit bodies
of button (NBS-5) and oyster (P. ostreatus var. Florida)
mushrooms were treated with aqueous solution of 0.05%
KMS followed by packing in various packages and storage
at ambient and low temperature. The recorded data
revealed a significant loss in PLW (%) in both the
mushrooms at both the storage (3 days at ambient and 16
days at low temperature) conditions with maximum in
control followed by newspaper, brown paper, CFB, jute
bag, cotton cloth whereas it was minimum in punnet
followed by polyethylene and bubble wrap (Fig. 2.5.2a).
The PLW (%) showed an increasing trend with highest in
control and lowest in punnet in button mushroom as well
as oyster mushroom (Table 2.17). The samples in all the
treatments in both the mushrooms were found to spoil in
3 days at ambient temperature whereas the quality
remained good for 14 days at low temperature.

Table 2.16. Physiological loss in white button and oyster mushroom in different packages at low temperature in
control (no dip)
rkfydk 2-16 fu;a=.k esa de rkieku ij fofHkUu iSdstksa esa lQsn cVu vkSj <Èxjh  e'k:e esa PLW¼%½ ¼fcuk mipkj½

Packaging material Storage  (Days) Hk.Mkj.k dkykofèk

iSdsÇtx lkexzh          White button mushroom      Oyster mushroom

lQ+sn cVu [kqEc     <Èxjh [kqEc

0 4 8 12 16 0 4 8 12 16

1. Polyethylene 0.0 2.20 3.60 4.18 6.40 0.0  3.12 5.95 7.54 8.68

2. Jute 0.0 10.18 18.80 27.58 36.54 0.0 11.25 21.45 31.08 40.42

3. Bubble wrap 0.0 2.52 3.90 4.80 5.82 0.0 3.52 6.23 7.80 9.12

4. Non-absorbent cotton 0.0 6.63 11.10 18.01 24.78 0.0 7.72 13.78 20.10 27.30

5. CFB 0.0 10.25 19.91 28.06 38.03 0.0 12.30 22.78 34.12 43.26

6. Brown paper 0.0 11.45 21.09 30.78 42.07 0.0 13.06 25.00 37.10 48.16

7. Cotton cloth 0.0 7.15 14.20 19.23 27.65 0.0 8.64 15.95 23.15 31.56

8. Newspaper 0.0 12.19 23.70 32.54 46.98 0.0 14.74 27.23 40.10 53.08

9. Punnet 0.0 1.24 2.45 3.25 4.08 0.0 2.78 4.35 6.64 7.83

10.Control 0.0 13.03 32.98 50.42 66.54 0.0 17.60 35.55 54.22 68.34

CD (0.05) 0.0 0.30 0.46 0.61 0.81 0.0 0.48 0.77 1.12 1.40

Fig. 2.5.2. White button mushroom after 16 days of storage at low temperature a.) Control b.)0.05% KMS c.)0.3%
citric acid d.) 0.3% ascorbic acid

fp= 2-5-2 de rkieku ij HkaMkj.k ds 16 fnuksa ds ckn lQsn cVu e'k:e a.½ fu;a=.k b.½ 0-05% KMS c-½ 0-3% lkbfVªd ,flM
d-½ 0-3% ,Ld‚Æcd ,flM

,d vU; ç;ksx esa cVu ¼NBS&5½ vkSj <Èxjh ¼IyqjksVl vksLVªhVl
var- ¶yksfjMk½ [kqEc ds l‚VZ fd, x, vkSj oxÊd`r Qy fudk;ksa
dks 0-05% KMS ds tyh; ?kksy ls mipkfjr fd;k x;k] blds ckn
fofHkUu iSdstksa esa iSÇdx djds ifjos'k vkSj de rkieku ij
HkaMkj.k fd;k x;kA fjd‚MZ fd, x, vkadM+ksa ls irk pyk fd nksuksa
e'k:eksa esa PLW¼%½ esa nksuksa HkaMkj.k ¼ifjos'k esa 3 fnu vkSj de
rkieku ij 16 fnu½ dh fLFkfr esa egRoiw.kZ uqdlku gqvk gS]
ftlds ckn v[kckj] czkmu isij] lh,Qch] twV cSx] dikl dk
LFkku vkrk gSA iusV esa U;wure Fkk tcfd i‚yhbFkkbyhu vkSj
ccy jSi esa ;g U;wure Fkk ¼fp= 2-5-2 d½A cVu [kqEc ds
lkFk&lkFk vks,LVj [kqEc esa lcls vfèkd PLW¼%½ fu;a=.k esa
ik;k x;k vkSj lcls de iusV esa ¼rkfydk 2-17½A nksuksa e'k:eksa
esa lHkh mipkjksa ds uewus ifjos'k ds rkieku ij 3 fnuksa esa [kjkc
ik, x,] tcfd de rkieku ij xq.koÙkk 14 fnuksa rd vPNh jghA



ANNUAL REPORT 2021

50

Table 2.17. Physiological loss in white button and oyster mushroom in different packages at low temperature in
0.05% KMS
rkfydk 2-17  0-05% KMS esa de rkieku ij fofHkUu iSdstksa esa lQsn cVu vkSj <Èxjh [kqEc esa HkkSfrd cnyko

Packaging material Storage  (Days) Hk.Mkj.k dkykofèk

iSdsÇtx lkexzh          White button mushroom      Oyster mushroom

lQ+sn cVu [kqEc     <Èxjh [kqEc

0 4 8 12 16 0 4 8 12 16

1. Polyethylene 0.0 1.20 1.89 2.38 3.43 0.0 1.92 3.30 4.13 5.58

2. Jute 0.0 6.80 11.45 17.20 23.39 0.0 7.65 15.89 23.03 31.30

3. Bubble wrap 0.0 1.40 2.23 2.82 3.89 0.0 2.07 3.84 5.39 6.65

4. Non-absorbent cotton 0.0 4.90 7.78 12.94 17.35 0.0 5.10 10.08 15.05 19.98

5. CFB 0.0 7.14 13.43 18.40 24.22 0.0 9.87 19.45 28.44 37.60

6. Brown paper 0.0 8.54 15.45 22.65 30.63 0.0 10.92 21.72 30.94 42.15

7. Cotton cloth 0.0 5.08 9.28 15.20 22.10 0.0 5.68 11.30 17.15 23.04

8. Newspaper 0.0 9.95 17.17 26.92 34.35 0.0 11.56 23.55 34.50 45.84

9. Punnet 0.0 0.75 1.80 2.00 2.57 0.0 1.40 2.65 3.70 5.04

10.Control 0.0 10.45 25.86 35.77 45.15 0.0 15.63 32.20 48.79 62.96

CD (0.05) 0.0 0.23 0.41 0.47 0.55 0.0 0.42 0.58 0.72 0.87

The experiment comprising 0.3% citric acid treatment in
white button (NBS-5) and oyster (P. ostreatus var. Florida)
mushroom was conducted using different packages of 400
g capacity followed by storage at ambient and low
temperature. A significant loss in PLW (%) in both the
mushrooms at both the storage (3 days at ambient and 16
days at low temperature) conditions with maximum in
control followed by newspaper, brown paper, CFB and
jute bag and minimum in punnet followed by polyethylene
and bubble wrap in button as well as oyster mushroom
(Table 2.18). The button and oyster mushrooms in all the
treatments were found to spoil in 3 days at ambient
temperature whereas remained good for 12 days at low
temperature.

lQsn cVu ¼NBS&5½ vkSj <Èxjh ¼IyqjksVl vksLVªhVl fdLe ¶yksfjMk½
[kqEc esa 0-3% lkbfVªd ,flM mipkj dk ç;ksx 400 xzke {kerk ds
fofHkUu iSdstksa dk mi;ksx djds fd;k x;k Fkk] blds ckn ifjos'k
vkSj de rkieku ij HkaMkj.k fd;k x;k FkkA nksuksa e'k:eksa esa vkSj
nksuksa HkaMkj.k ¼ifjos'k esa 3 fnu vkSj de rkieku ij 16 fnu½ dh
fLFkfr esa PLW ¼%½ vfèkdre ik;k x;kA vfèkdre PLW ¼%½
fu;a=.k ds lkFk lekpkj i=] czkmu isij] lh,Qch vkSj twV cSx
vkSj U;wure iusV esa blds ckn i‚yhbFkkbyhu esa ik;k x;k
¼rkfydk 2-18½A lHkh mipkjksa esa cVu vkSj v‚;LVj [kqEc ifjos'k
ds rkieku ij 3 fnuksa esa [kjkc ik, x, tcfd de rkieku ij
12 fnuksa rd vPNs jgsA
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Table 2.18. Physiological loss in white button and oyster mushroom in different packages at low temperature in
0.3% citric acid

rkfydk 2-18 0-3% lkbfVªd ,flM esa de rkieku ij fofHkUu iSdstksa esa lQsn cVu vkSj <Èxjh [kqEc esa HkkSfrd cnyko

Packaging material Storage  (Days) Hk.Mkj.k dkykofèk

iSdsÇtx lkexzh          White button mushroom      Oyster mushroom

lQ+sn cVu [kqEc     <Èxjh [kqEc

0 4 8 12 16 0 4 8 12 16

1. Polyethylene 0.0 1.55 2.15 2.90 4.70 0.0 2.20 3.95 5.23 6.65

2. Jute 0.0 7.39 13.24 20.47 26.60 0.0 8.83 17.08 26.25 34.93

3. Bubble wrap 0.0 1.57 2.75 3.20 5.15 0.0 2.75 4.90 6.70 7.50

4. Non-absorbent cotton 0.0 5.27 9.20 15.96 19.50 0.0 6.06 11.90 17.75 23.92

5. CFB 0.0 8.25 15.47 22.94 31.74 0.0 10.70 20.04 30.84 40.05

6. Brown paper 0.0 9.74 18.76 24.36 33.72 0.0 11.13 22.67 32.42 43.95

7. Cotton cloth 0.0 5.85 10.13 16.23 25.80 0.0 6.80 13.09 20.45 28.60

8. Newspaper 0.0 10.29 19.85 27.70 36.57 0.0 12.86 24.10 36.52 49.10

9. Punnet 0.0 0.89 1.95 2.58 3.17 0.0 2.04 3.50 5.10 6.15

10.Control 0.0 11.84 28.48 44.79 57.50 0.0 15.63 32.20 48.79 62.96

CD (0.05) 0.0 0.58 0.79 0.93 1.16 0.0 0.65 0.84 1.32 1.58

In an experiment using aqueous solution of 0.3% ascorbic
acid for treating button (NBS-5) and oyster mushroom (P.
ostreatus var. Florida) for 5 minutes followed by packing
in different packages of 400 g capacity and storage at
ambient (25oC) and low temperature (4-6oC), a significant
loss in PLW (%) in fruit bodies of both the mushrooms at
both the storage (3 days at ambient and 16 days at low
temperature) conditions was recorded. The PLW was
recorded highest in control followed by newspaper, brown
paper, CFB, jute bag, cotton cloth whereas it was lowest
in punnet, polyethylene and bubble wrap and (Table 2.19).
At ambient temperature, the fruit bodies of both the
mushrooms were found to spoil in 3 days whereas at low
temperature the quality remained good upto 12 days and
thereafter the acceptability reduced very fast.

,d ç;ksx esa mipkj ds fy, 0-3% ,Ld‚Æcd ,flM ds tyh;
?kksy esa lQsn cVu ¼NBS&5½ vkSj <Èxjh [kqEc ¼IyqjksVl vksLVªhVl
fdLe ¶yksfjMk½ dk 5 feuV ds fy, mi;ksx fd;k x;k Fkk vkSj
blds ckn 400 xzke {kerk ds fofHkUu iSdstksa esa iSÇdx djds
ifjos'k ¼25oC½ vkSj de rkieku ¼4-6oC½ij HkaMkj.k fd;k x;k
FkkA nksuksa Hk.Mkjksa esa nksuksa [kqEc ds Qyksa ds PLW ¼%½ esa ,d
egRoiw.kZ uqdlku fn[kkÃ fn;kA PLW ¼%½ lcls vfèkd fu;a=.k
esa ntZ fd;k x;k] mlds ckn v[kckj] czkmu isij] lh,Qch] twV
cSx] lwrh diM+s dk LFkku jgk] tcfd ;g iusV] i‚yhbFkkbyhu
vkSj ccy jSi ¼rkfydk 2-19½ esa lcls de FkkA ifjos'k ds rkieku
ij] nksuksa [kqEc ds Qyksa ds 'kjhj 3 fnuksa esa [kjkc ik, x,] tcfd
de rkieku ij xq.koÙkk 12 fnuksa rd vPNh jgh vkSj mlds ckn
Lohdk;Zrk cgqr rsth ls de gks xÃA
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In both the mushrooms at ambient and low temperature,
the overall quality was recorded after 3 and 16 days of
storage after various treatments followed by packing in
different packages. In the experiment with no chemical
dip, it was found that button as well as oyster mushroom
lost its quality at ambient conditions within three days
whereas at low temperature the mushrooms were good up
to 12 days and thereafter the fruit bodies developed
sliminess, open gills, dryness, brown and discoloration
and became unmarketable (Table 2.20 and Fig. 2.5.3a).

Table 2.19. Physiological loss in white button and oyster mushroom in different packages at low temperature in
0.3% ascorbic acid

rkfydk 2-19 0-3% ,Ld‚Æcd ,flM esa de rkieku ij fofHkUu iSdstksa esa lQsn cVu vkSj <Èxjh [kqEc esa HkkSfrd cnyko

Packaging material Storage  (Days) Hk.Mkj.k dkykofèk

iSdsÇtx lkexzh          White button mushroom      Oyster mushroom

lQ+sn cVu [kqEc     <Èxjh [kqEc

0 4 8 12 16 0 4 8 12 16

1. Polyethylene 0.0 1.82 2.70 3.52 4.80 0.0 2.72 4.60 6.45 7.90

2. Jute 0.0 8.66 17.73 24.80 32.20 0.0 10.02 19.10 28.00 37.32

3. Bubble wrap 0.0 1.94 2.95 3.92 5.68 0.0 3.02 5.75 7.10 8.52

4. Non-absorbent cotton 0.0 6.24 10.36 17.13 23.48 0.0 6.80 12.02 18.17 26.04

5. CFB 0.0 9.95 18.63 26.44 35.20 0.0 11.20 21.82 32.28 41.63

6. Brown paper 0.0 10.33 19.12 28.50 37.36 0.0 12.36 24.04 35.15 46.67

7. Cotton cloth 0.0 6.51 11.71 17.93 26.27 0.0 7.92 14.25 22.05 30.12

8. Newspaper 0.0 11.45 21.65 31.02 40.98 0.0 13.44 25.90 38.77 51.06

9. Punnet 0.0 0.95 2.24 2.80 3.74 0.0 2.45 4.05 5.80 6.95

10.Control 0.0 12.43 30.81 48.47 64.30 0.0 16.46 33.50 51.91 65.43

CD (0.05) 0.0 0.81 1.14 1.25 1.42 0.0 1.17 1.40 1.64 1.91

fofHkUu iSdstksa esa iSÇdx vkSj fofHkUu mipkjksa ds ckn nksuksa [kqEc esa
ifjos'k vkSj de rkieku ij] HkaMkj.k ds 3 vkSj 16 fnuksa ds ckn
lexz xq.koÙkk ntZ dh xÃ FkhA fcuk jklk;fud ç;ksx esa ;g ik;k
x;k fd cVu ds lkFk&lkFk <Èxjh [kqEc us rhu fnuksa ds Hkhrj
ifjos'k dh fLFkfr esa viuh xq.koÙkk [kks nh] tcfd de rkieku ij
[kqEc 12 fnuksa rd vPNs Fks vkSj mlds ckn Qyksa ds 'kjhj esa
irykiu] [kqys fxYl] lw[kkiu] Hkwjk] efyufdj.k fodflr gq, vkSj
vçkI; gks x;k ¼rkfydk 2-20 vkSj fp= 2-5-3 ,½A
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Table 2.20. Quality of white button and oyster mushroom in different packages at ambient and low temperature
during storage in control (no dip)

rkfydk 2-20 fu;a=.k esa HkaMkj.k ds nkSjku ifjos'k vkSj de rkieku ij fofHkUu iSdstksa esa lQsn cVu vkSj vks,LVj [kqEc
dh xq.koÙkk ¼fcuk mipkj½

Packaging White button mushroom lQ+sn cVu [kqEc Oyster mushroom <Èxjh [kqEc
material Ambient temperature Low temperature Ambient temperature Low temperature
iSdsÇtx lkexzh (3 days) (16 days) (3 days) (16 days)

ifjos'k dk rkieku de rkieku ifjos'k dk rkieku de rkieku
¼3 fnu½ ¼16 fnu½ ¼3 fnu½ ¼16 fnu½

1. Polyethylene Brown, slimy and opened Brown and slimy Fresh and slimy Fresh and marketable

2. Jute Dried and opened Dried and slimy Partially dried and slimy Slightly dried but good

3. Bubble wrap Brown, slimy and Brown and slimy Fresh and slimy Fresh and good
partially opened

4. Non-absorbent Partially dried and Partially opened Partially dried and slimy
cotton opened and dried Dried and brown

5. CFB Dried and opened Dried and slimy Dried Partially dried

6. Brown paper Dried and opened Dried and opened Dried and discoloured Partially dried

7. Cotton cloth Partially dried and Partially opened Partially dried Partially dried
opened and dried

8. Newspaper Dried and opened Dried Dried Partially dried and
discoloured

9. Punnet Fresh, slimy and opened Fresh and slimy Fresh and good Fresh and marketable

10. Control Opened and dried Dried Dried and discoloured Dried and discoloured

The white button and oyster mushrooms after treating with
0.05% KMS solution for 5 minutes followed by packing in
different packages of 400 g capacity and stored at ambient
and low temperature for 3 and 16 days were subjected to
overall quality. The recorded observation revealed that both
the mushrooms had a poor shelf life at ambient conditions
and within 3 days of storage these became unmarketable.
On the other hand, at low temperature the button mushroom
was good in polyethylene and bubble wrap whereas in other
packing material there was development of sliminess, brown

lQsn cVu vkSj <Èxjh [kqEc dks 5 feuV ds fy, 0-05% KMS

æo.k ds lkFk bykt ds ckn 400 xzke {kerk ds fofHkUu iSdstksa esa
iSd djds 3 vkSj 16 fnuksa ds fy, ifjos'k vkSj de rkieku ij
laxzghr fd;k x;kA ntZ fd, x, voyksdu ls irk pyk fd nksuksa
[kqEc dh ifjos'kh ifjfLFkfr;ksa esa [kjkc 'ksYQ ykbQ Fkh vkSj
HkaMkj.k ds 3 fnuksa ds Hkhrj ;s vçkI; gks x, FksA nwljh vksj] de
rkieku ij cVu [kqEc i‚yhbFkkbyhu vkSj ccy jSi esa vPNk Fkk
tcfd vU; iSÇdx lkexzh esa irykiu] Hkwjk jax] [kqys xyQM+s vkSj

Fig. 2.5.3.Oyster mushroom after 16 days of storage at low temperature a.) Control b.) 0.05% KMS
c.) 0.3% citric acid  d.) 0.3% ascorbic acid

fp= 2-5-3 de rkieku ij HkaMkj.k ds 16 fnuksa ds ckn <Èxjh [kqEc  a-½ fu;a=.k  b-½ 0-05% KMS

c-½ 0-3% lkbfVªd ,flM  d-½ 0-3% ,Ld‚Æcd ,flM
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Table 2.21. Quality of white button and oyster mushroom in different packages at low temperature after 16 days
storage in 0.05% KMS

rkfydk 2-21 0-05% ds,e,l esa 16 fnuksa ds HkaMkj.k ds ckn de rkieku ij fofHkUu iSdstksa esa lQsn cVu vkSj <Èxjh
[kqEc dh xq.koÙkk

Packaging White button mushroom lQ+sn cVu [kqEc Oyster mushroom <Èxjh [kqEc
material Ambient temperature Low temperature Ambient temperature Low temperature
iSdsÇtx lkexzh (3 days) (16 days) (3 days) (16 days)

ifjos'k dk rkieku de rkieku ifjos'k dk rkieku de rkieku
¼3 fnu½ ¼16 fnu½ ¼3 fnu½ ¼16 fnu½

1. Polyethylene Brown, slimy and opened Brown but good Fresh and slimy Watery and not good

2. Jute Dried and opened Dried and slimy Partially dried and slimy Slightly dried and not
good

3. Bubble wrap Brown, slimy and partially Brown but good Watery and slimy Watery and not good
opened

4. Non-absorbent Dried and opened Partially dried Died and slimy Dried and not good
cotton and opened

5. CFB Dried, opened and slimy Dried and slimy Dried but good Partially dried but good

6. Brown paper Dried and opened Dried and opened Dried and not good Partially dried and not
good

7. Cotton cloth Partially dried and opened Partially opened Dried and not good Partially dried and not
and dried good

8. Newspaper Dried and opened Dried Dried and not good Partially dried and not
good

9. Punnet Fresh, slimy and opened Fresh and slimy Fresh but not good Fresh and marketable

10.Control Opened and dried Dried Dried and not good Dried

After aqueous solution dip in 0.3% citric acid for 5 minutes,
the fruit bodies of button and oyster mushrooms were
subjected to different packing material having 400 g
capacity followed by ambient and low temperature storage
for a period of 3 and 16 days respectively to record the
quality of mushroom. The study revealed that in button
none of the treatment was found suitable after 3 days
whereas at low temperature the quality was better in
polyethylene and bubble wrap upto 16 days. On the other
hand in oyster mushroom punnet, jute bag, non-absorbent
cotton bag, CFB, brown paper bag, cotton cloth bag and
control showed good quality at ambient conditions after 3
days whereas at low temperature the overall quality was
better in punnet and CFB after a period of 16 days (Table
2.22, Fig. 2.5.2c and Fig. 2.5.3c).

5 feuV ds fy, 0-3% lkbfVªd ,flM esa tyh; ?kksy esa Mqcksus ds
ckn] cVu vkSj <Èxjh [kqEc ds Qy fudk;ksa dks 400 xzke {kerk
okyh vyx&vyx iSÇdx lkexzh esa iSd fd;k x;kA blds ckn
ifjos'k vkSj fuEu rkieku HkaMkj.k Øe'k% 3 vkSj 16 fnuksa dh
vofèk ds fy, fjd‚MZ fd;k x;kA [kqEc dh xq.koÙkk dh vè;;u ls
irk pyk fd cVu esa dksÃ Hkh mipkj 3 fnuksa ds ckn mi;qä ugÈ
ik;k x;k tcfd de rkieku ij 16 fnuksa rd i‚yhFkhu vkSj
ccy jSi esa xq.koÙkk csgrj FkhA nwljh vksj <Èxjh [kqEc iusV] twV
cSx] u‚u&,Ct‚cs±V d‚Vu cSx] lh,Qch] czkmu isij cSx] d‚Vu
Dy‚Fk cSx vkSj daVªksy esa 3 fnuksa ds ckn ifjos'kh ifjfLFkfr;ksa esa
vPNh xq.koÙkk fn[kkÃ nh vkSj de rkieku ij 16 fnuksa dh vofèk
ds ckn iusV rFkk lh,Qch esa lexz xq.koÙkk csgrj FkhA ¼rkfydk
2-22] fp= 2-5-2 x vkSj fp= 2-5-3 x½A

colour, opened gills and drying. In oyster mushroom the
quality was found better in punnet only and in rest sliminess,
gill opening and drying was developed (Table 2.21, Fig.
2.5.2b and Fig. 2.5.3b).

lq[kus dk fodkl FkkA v‚;LVj [kqEc esa xq.koÙkk dsoy iusV esa
csgrj ikÃ xÃ vkSj ckdh esa fLyeusl] fxy [kksyus vkSj lq[kus dk
fodkl gks x;k ¼rkfydk 2-21] fp= 2-5-2 ch vkSj fp= 2-5-3 ch½A
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Table 2.22. Quality of white button and oyster mushroom in different packages at low temperature after 16 days
storage in 0.3% citric acid

rkfydk 2-22 0-3% lkbfVªd ,flM esa 16 fnuksa ds HkaMkj.k ds ckn de rkieku ij fofHkUu iSdstksa esa lQsn cVu vkSj
<Èxjh [kqEc dh xq.koÙkk

Packaging White button mushroom lQ+sn cVu [kqEc Oyster mushroom <Èxjh [kqEc
material Ambient temperature Low temperature Ambient temperature Low temperature
iSdsÇtx lkexzh (3 days) (16 days) (3 days) (16 days)

ifjos'k dk rkieku de rkieku ifjos'k dk rkieku de rkieku
¼3 fnu½ ¼16 fnu½ ¼3 fnu½ ¼16 fnu½

1. Polyethylene Watery and spoiled Light brown but Fresh, slimy and spoiled Watery, slimy and not
good good

2. Jute Dried and spoiled Dried, brown Partially dried but good Partially dried and not
and slimy good

3. Bubble wrap Brown, slimy and spoiled Light brown Watery, slimy and Watery, slimy and not
but good  spoiled good

4. Non-absorbent Dark brown and spoiled Partially dried, Dried but good Dried and not good
cotton brown and opened

5. CFB Dried, dark brown and Dried, brown and Dried but good Dried but good
spoiled slimy

6. Brown paper Dried, light brown and Dried, brown and Dried but good Dried and not good
spoiled opened

7. Cotton cloth Partially dried, light Partially opened, Dried but good Partially dried and not
brown and spoiled light brown and good

dried

8. Newspaper Dried, dark brown Dried and brown Dried but good Dried and not good
and opened

9. Punnet Fresh, light brown but Fresh but slimy Fresh and good Fresh, good and
slimy marketable

10.Control Opened, dried and dark Dried and brown Dried but good Fully dried
brown

The button and oyster mushrooms were subjected to storage
for a period of 3 and 16 days at ambient and low temperature
after treating with 0.3% aqueous solution of ascorbic acid
followed by packing in 10 different packages. None of the
packages was found suitable to keep the quality of button
mushroom suitable for consumption after 3 days of storage
at ambient conditions. At low temperature also, after the
storage of 16 days the fruit bodies were found to have
sliminess, dark brown colour and dryness. In case of oyster
mushroom punnet, cotton cloth bag, newspaper bag and
control showed good quality after 3 days storage at ambient
temperature. Punnet and bubble wrap were found to retain
better quality of oyster mushroom compared to other
packages after a period of 16 days at low temperature
conditions (Table 2.23, Fig. 2.5.2d and Fig. 2.5.3d).

cVu vkSj <Èxjh [kqEc dks ,Ld‚Æcd ,flM ds 0-3% tyh; ?kksy ls
mipkfjr djus ds ckn 10 vyx&vyx iSdstksa esa iSd djus ds ckn
ifjos'k vkSj de rkieku ij 3 vkSj 16 fnuksa dh vofèk ds fy,
HkaMkj.k esa j[kk x;k FkkA dksÃ Hkh iSdst cVu [kqEc dh xq.koÙkk dks
HkaMkj.k ds 3 fnuksa ds ckn ifjos'kh ifjfLFkfr;ksa esa miHkksx ds fy,
mi;qä j[kus ds fy, mi;qä ugÈ ik;k x;kA de rkieku ij Hkh]
16 fnuksa ds HkaMkj.k ds ckn Qyksa ds 'kjhj esa irykiu] xgjk Hkwjk jax
vkSj lw[kkiu ik;k x;kA <Èxjh [kqEc ds ekeys esa] iusV] lwrh diM+s
ds cSx] v[kckj ds cSx vkSj fu;a=.k us ifjos'k ds rkieku ij 3 fnuksa
ds HkaMkj.k ds ckn vPNh xq.koÙkk fn[kkÃA 16 fnuksa dh vofèk ds ckn
vU; iSdstksa dh rqyuk esa de rkieku dh fLFkfr esa iusV vkSj ccy
jSi esa <Èxjh [kqEc dh csgrj xq.koÙkk ik;h x;h ¼rkfydk 2-23] fp=
2-5-2?k vkSj fp= 2-5-3?k½A
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Table 2.23. Quality of white button and oyster mushroom in different packages at low temperature after 16 days
storage in 0.3% ascorbic acid

rkfydk 2-23 0-3% ,Ld‚Æcd ,flM esa 16 fnuksa ds HkaMkj.k ds ckn de rkieku ij fofHkUu iSdstksa esa lQsn cVu vkSj
<Èxjh [kqEc dh xq.koÙkk

Packaging White button mushroom lQ+sn cVu [kqEc Oyster mushroom <Èxjh [kqEc
material Ambient temperature Low temperature Ambient temperature Low temperature
iSdsÇtx lkexzh (3 days) (16 days) (3 days) (16 days)

ifjos'k dk rkieku de rkieku ifjos'k dk rkieku de rkieku
¼3 fnu½ ¼16 fnu½ ¼3 fnu½ ¼16 fnu½

1. Polyethylene Watery, slimy and Slimy, dark brown Watery and spoiled Watery, slimy and not
spoiled and not marketable good

2. Jute Dried, slimy and spoiled Dark brown and Dried and spoiled Partially dried and not
not marketable good

3. Bubble wrap Light brown, slimy and Slimy and not Watery, slimy and Watery but good
spoiled marketable spoiled

4. Non-absorbent Light brown and spoiled Dark brown and Dried and spoiled Dried and not good
cotton not marketable

5. CFB Dark brown, dried and Dark brown, dried Dried and spoiled Partially dried but good
spoiled and not marketable

6. Brown paper Light brown, dried and Dark brown, dried Dried and spoiled Dried and not good
spoiled and not marketable

7. Cotton cloth Partially dried, brown Dark brown and Dried but good Dried and not good
and spoiled not marketable

8. Newspaper Partially dried, dark Dark brown, dried Partially dried but Dried and not good
brown and opened and not marketable good

9. Punnet Fresh, light brown Slimy but good Fresh and good Fresh, good and
and slimy marketable

10.Control Dark brown, dried and Dark brown and Dried but good Fully dried
opened dried

Among the biochemical parameters, a significant difference
in the protein, total sugars, phenols and polyphenol oxidase
activity was recorded in button and oyster mushroom during
storage with more reduction in total protein, total sugars
and phenols at ambient as compared to low temperature
whereas a significant increase in polyphenol activity was
observed in all the packages at both the storage in button as
well as oyster mushroom.

Development of mushroom millet nutri-bar

Three formulations of mushroom millet nutribar containing
0%, 5% and 10% oyster mushroom powder along with
finger millet flakes, finger millet puffs, sorghum flakes, nuts,
dates and honey were prepared and subjected to sensory,
biochemical, color and texture profile analysis. Sensory

tSo jklk;fud ekinaMksa esa HkaMkj.k ds nkSjku cVu vkSj <Èxjh [kqEc
esa çksVhu] dqy 'kdZjk] fQuksy vkSj i‚yhQsuksy v‚DlhMst xfrfofèk
esa ,d egRoiw.kZ varj ntZ fd;k x;k] ftlesa de rkieku dh
rqyuk esa ifjos'k esa dqy çksVhu] dqy 'kdZjk vkSj fQuksy esa vfèkd
deh Fkh] tcfd ,d egRoiw.kZ i‚yhQsuksy esa o`f) lHkh iSdstksa esa
cVu ds HkaMkj.k ds lkFk&lkFk <Èxjh [kqEc esa Hkh ns[kh xÃA

[kqEc feysV uqVªh&ckj dk fuekZ.k

0%] 5% vkSj 10% <Èxjh [kqEc ikmMj ;qä [kqEc feysV U;wVªhckj
ds rhu Q‚ewZys'ku ÇQxj feysV ¶ysDl] ÇQxj feysV i¶l] lksj?ke
¶ysDl] uV~l] [ktwj vkSj 'kgn ds lkFk rS;kj fd, x, vkSj mudh
xq.koÙkk dk fo'ys"k.k] laosnh] tSo jklk;fud] jax vkSj VsdLpj
çksQkby ds vkèkkj ij fd;k x;kA [kqEc feysV U;wVªhckj ds uewuksa
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evaluation of mushroom millet nutribar samples was
performed by a group of twenty semi-trained panelists based
on nine point hedonic scale (Table 2.24). No significant
effect of mushroom powder incorporation on the sensory
attributes such as color and appearance, taste and overall
acceptability (p>0.05) was recorded till 5% level of
incorporation. Whereas, Increasing the level of mushroom
powder more than 5 % resulted into significant (p<0.05)
decrease in overall acceptability of the product. Although,
mushroom powder incorporation showed significant effect
on the texture of nutribar even at 5% level of incorporation
and had no significant effect on aroma of the product.

Table 2.24.Sensory evaluation of mushroom millet nutri-bar*

rkfydk 2-24 [kqEc feysV U;wVªh&ckj dk laosnh ewY;kadu

S.No. Mushroom powder (%)Color & Appearance Taste Aroma Texture Overall acceptability
Ø-la- [kqEc ikmMj ¼%½ jax vkSj lwjr Lokn lqxaèk cukoV lexz Lohdk;Zrk

1 0 8.25a 8.44a 7.94 8.56a 8.13a

2 5 8.06a 8.25a 7.88 7.81b 7.81a

3 10 6.75b 5.50b 7.25 5.38c 5.50b

C.D.(0.05) 0.493 0.588 NS 0.535 0.694

*Means in a column with common superscript are not significantly different at the 0.05 level of probability by Duncan’s
multiple range test

Protein, ash, crude fibre and vitamin D content of nutribar
samples increased significantly (p<0.05) with increasing
incorporation of mushroom powder in the nutribars from
0 to 10%. Whereas carbohydrate content reduced
significantly (p<0.05) with mushroom powder
incorporation. However, mushroom powder incorporation
showed no significant effect on the moisture, fat and energy
values of the nutribars (Table 2.25). Antioxidant activities
of mushroom millet nutribar samples measured by DPPH
and FRAP assays also showed significant (p<0.05)
increase (from 213.83 to 280.57 mg AEAC/100g and from
748.92 to 1277.33 mg AEAC/100g, respectively) with
increasing levels of mushroom powder incorporation
(Table 2.26).

dk laosnh ewY;kadu ukS Çcnq gsMksfud Ldsy ¼rkfydk 2-24½ ds
vkèkkj ij chl vèkZ&çf'kf{kr iSufyLVksa ds ,d lewg }kjk fd;k
x;k FkkA jax vkSj :i] Lokn vkSj lexz Lohdk;Zrk ¼p>0-05½ tSlh
laosnh fo'ks"krkvksa ij [kqEc ikmMj ds lekos'k dk dksÃ egRoiw.kZ
çHkko fuxeu ds 5% Lrj rd ntZ ugÈ fd;k x;k FkkA tcfd]
[kqEc ikmMj ds Lrj dks 5% ls vfèkd c<+kus ls mRikn dh lexz
Lohdk;Zrk esa mYys[kuh; ¼p<0-05½ deh vkÃ gSA gkykafd] [kqEc
ikmMj ds lekos'k us 5% ds Lrj ij Hkh U;wVªhckj dh cukoV ij
egRoiw.kZ çHkko fn[kk;k vkSj mRikn dh lqxaèk ij dksÃ egRoiw.kZ
çHkko ugÈ iM+kA

U;wVªhckj esa [kqEc ikmMj dks 0 ls 10% rd c<+kus ds lkFk]
U;wVªhckj ds uewuksa esa çksVhu] jk[k] dPps Qkbcj vkSj foVkfeu Mh
dh ek=k esa mYys[kuh; o`f) gqÃ ¼p<0.05½A tcfd [kqEc ikmMj
dks 'kkfey djus ls dkcksZgkbMªsV dh ek=k dkQh de gks tkrh gS
¼p<0-05½A gkykafd] [kqEc ikmMj ds lekos'k us iks"kd rRoksa dh
ueh] olk vkSj ÅtkZ ewY;ksa ij dksÃ egRoiw.kZ çHkko ugÈ fn[kk;k
¼lkj.kh 2-25½A Mhihih,p vkSj ,Qvkj,ih ,lst+ }kjk ekik x;k
[kqEc feysV U;wVªhckj uewuksa dh ,aVhv‚DlhMsaV xfrfofèk;ksa us Hkh
[kqEc ikmMj ds c<+rs Lrj ds lkFk egRoiw.kZ ¼p<0.05½ ¼213-83 ls
280-57 feyhxzke ,Ã,lh@100 xzke vkSj Øe'k% 748-92 ls 1277-
33 feyhxzke ,Ã,lh@100 xzke½ o`f) fn[kkÃ ¼lkj.kh 2-26½A
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Table 2.26.Antioxidant activity of Mushroom millet nutri-bar*

rkfydk 2-26 [kqEc feysV iks"kd&ckj dh ,aVhv‚DlhMsaV xfrfofèk

S.No. Mushroom powder (%) DPPH(mg AEAC/100g) FRAP(mg AEAC/100g)
Ø-la- [kqEc ikmMj ¼%½ Mhihih,p ,Qvkj,ih

1 0 213.83b 748.92c

2 5 242.60b 884.30b

3 10 280.57a 1277.33a

C.D.(0.05) 32.041 69.688

*Means in a column with common superscript are not significantly different at the 0.05 level of probability by Duncan’s
multiple range test

Varying  levels of mushroom powder in the nutribar
showed no significant effect on the color of the nutribar
samples as evident by no significant change in color values
(L, a, b, h & C*) of different nutribar samples (Table 2.27).
Texture profile analysis (TPA) of mushroom millet nutri-
bar revealed that incorporation of oyster mushroom
powder into the nutribar resulted into an increase in
hardness, cohesiveness and resilience of the samples.
However, the hardness and resilience of the nutribar
prepared with 5% mushroom powder were comparable to
those of control (0% mushroom powder). No significant
change in the springiness, gumminess and chewiness of
the samples was recorded (Table 2.28).

U;wVªhckj esa [kqEc ikmMj ds vyx&vyx Lrjksa us U;wVªhckj ds
uewuksa ds jax ij dksÃ egRoiw.kZ çHkko ugÈ fn[kk;k tSlk fd
fofHkUu U;wVªhckj uewuksa ds jax ewY;ksa ¼,y] ,] ch] ,p vkSj lh*½ esa
dksÃ egRoiw.kZ ifjorZu ugÈ gksus ls Li"V gS ¼rkfydk 2-27½A [kqEc
feysV U;wVªh&ckj ds VsDlpj çksQkby fo'ys"k.k ¼Vhih,½ ls irk
pyk fd U;wVªhckj esa <Èxjh [kqEc ikmMj dks 'kkfey djus ls uewuksa
dh dBksjrk] lkeatL; vkSj yphykiu esa o`f) gqÃA gkykafd] 5%

[kqEc ikmMj ls rS;kj fd, x, U;wVªhckj dh dBksjrk vkSj yphykiu
fu;a=.k ¼0% [kqEc ikmMj½ ds cjkcj FkkA uewuksa ds olariu]
fpifpikiu vkSj pckus esa dksÃ egRoiw.kZ ifjorZu ntZ ugÈ fd;k
x;k Fkk ¼rkfydk 2-28½A

Table 2.25.Nutritional value of Mushroom millet nutri-bar*

rkfydk 2-25 [kqEc feysV iks"kd&ckj dk iks"k.k ewY;

S. Mushroom Moisture Protein Carbohydrate Fat Ash Crude fibre Energy value Vitamin-D
No. powder (%)  (%)  (%)  (%) (%)  (%) (%)  (Kcal/100g) (mg/100g)

Ø-la- [kqEc ikmMj ueh izksVhu dkcksZgkbVsªM olk jk[k dPpk js'kk ÅtkZ foVkfeu&Mh
(%) (%) (%) (%) (%) (%) (%)

1 0 2.39 17.55c 67.63a 10.25 2.18b 1.94b 432.95 5.68c

2 5 2.45 19.35b 65.45b 10.40 2.34ab 2.02b 432.85 8.10b

3 10 2.44 21.24a 62.92c 10.89 2.50a 2.41a 434.68 13.20a

C.D.(0.05) NS 1.220 1.294 NS 0.208 0.195 NS 0.903

*Means in a column with common superscript are not significantly different at the 0.05 level of probability by Duncan’s
multiple range test.
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Thus based on sensory, nutritional, color and texture profile
analysis it can be concluded that a nutritious, healthy
nutribar with good sensory acceptability can be developed
by supplementing 5% oyster mushroom powder in millets
(puffs and flakes), nuts, dates and honey (Fig. 2.5.4). The
developed mushroom millet nutribar contained 19.35%
protein, 65.45% carbohydrate, 10.4 % fat, 2.34% ash,
2.02% crude fibre, 8.10 mg/100g vitamin D and 432.85
Kcal/100g energy value.

Fig. 2.5.4. Millet based mushroom Nutri-bar

fp= 2-5-4 feysV vkèkkfjr [kqEc uqVªh ckj

bl çdkj laosnh] iks"k.k] jax vkSj VsDlpj çksQ+kby fo'ys"k.k ds
vkèkkj ij ;g fu"d"kZ fudkyk tk ldrk gS fd vPNh laosnh
Lohdk;Zrk ds lkFk ,d ikSf"Vd] LoLFk U;wVªhckj dks feysV ¼i¶l vkSj
¶ysDl½] uV~l] [ktwj vkSj 'kgn esa 5% <Èxjh [kqEc ikmMj ds iwjd
}kjk fodflr fd;k tk ldrk gS ¼fp= 2-5-4½A fodflr [kqEc feysV
U;wVªhckj esa 19-35% çksVhu] 65-45% dkcksZgkbMªsV] 10-4% olk]
2-34% jk[k] 2-02% dPpk js'kk] 8-10 feyhxzke@100 xzke foVkfeu
Mh vkSj 432-85 fdyks dSyksjh@100 xzke ÅtkZ ewY; gksrk gSA

Table  2.27. Color values of Mushroom millet nutri-bar

rkfydk 2-27 [kqEc feysV U;wVªh&ckj ds jax ewY;

S.No. Mushroom powder (%) L a b h C*
Ø-la- e'k:e ikm.Mj ¼%½ ,y , ch ,p lh*

1 0 46.543 9.553 27.263 70.682 28.895

2 5 46.183 9.173 27.760 71.731 29.246

3 10 46.283 9.297 27.660 71.438 29.184

C.D.(0.05) NS NS NS NS NS

Table 2.28 Texture profile analysis of Mushroom millet nutri-bar*

rkfydk 2-28 [kqEc feysV U;wVªh&ckj dh cukoV çksQ+kby dk fo'ys"k.k

Mushroom powder (%) Hardness (N) Springiness Cohesiveness Gumminess(N) Chewiness(N) Resilience
e'k:e ikmMj ¼%½ dBksjrk ¼,u½ olarrk lkeatL; fpifpikiu ¼,u½ pckuk ¼,u½ yphykiu

0 1108.372a 0.124 0.068b 75.602 9.616 0.028b

5.0 1088.796a 0.125 0.067b 73.143 9.149 0.025b

10.0 690.073b 0.100 0.131a 89.382 9.009 0.039a

C.D.(0.05) 102.254 NS 0.031 NS NS 0.010

*Means in a column with common superscript are not significantly different at the 0.05 level of probability by Duncan’s
multiple range test
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Development of ready-to-fry frozen nuggets from
Hericium mushroom

Lion’s mane (Hericium) mushroom is a medicinal
mushroom which is also popular for its seafood like taste
and texture. Although, this mushroom has certain bitter
aftertaste which has to be removed first in order to process
it further into any value added product. In the present study,
an attempt has been made to develop ready to fry frozen
nuggets from Hericium mushroom as a type of seafood
analogue because of taste and textural similarities between
Hericium mushroom and seafood especially crab. Four
types of pretreatments; steaming (3 minutes), boiling (3
minutes), microwave cooking (3 minutes) and salting (5
%) along with a control were tried in order to remove the
inherent bitterness of Hericium mushroom before further
processing it into nuggets. The effect of all these
pretreatments on the sensory, physical, nutritional,
minerals, antioxidant activities and total polysaccharides
content (a component responsible for many medicinal
properties of mushroom) of the prepared nuggets were
analyzed during the study.

Sensory evaluation of nuggets prepared from Hericium
mushroom was done by a group of twenty semi-trained
panelists based on color & appearance, taste, aroma,
texture and overall acceptability using nine point hedonic
scale. It was found that nuggets prepared from the
mushroom boiled in water for 3 minutes showed highest
score for taste (8.25), texture (8.25) and overall
acceptability (8.22). Nuggets prepared from steamed and
microwave cooked mushrooms also showed comparable
taste and overall acceptability. Whereas, no significant
impact on appearance and aroma of the nuggets was
noticed in nuggets prepared following different methods.
Thus boiling Hericium mushroom for 3 minutes was the
most effective method for removing the bitterness as
evident by the sensory scores for taste and overall
acceptability. Besides, microwave cooking (3 minutes) and
steaming (3 minutes) also removed bitterness quite
efficiently as can be seen from their comparable sensory
scores (Table 2.29).

gsfjf'k;e e'k:e ls jsMh&Vw&ÝkÃ Ýkstu uxsV~l dk
fodkl

yk;Ul esu ¼gsfj'kh;e½ [kqEc ,d vkS"kèkh; [kqEc gS tks vius leqæh
Hkkstu tSls Lokn vkSj VsDlpj ds fy, Hkh yksdfç; gSA gkykafd]
bl [kqEc esa dqN dM+ok Lokn gksrk gS ftls fdlh Hkh ewY; oÆèkr
mRikn esa vkxs lalkfèkr djus ds fy, igys gVkuk iM+rk gSA
orZeku vè;;u esa] gsfj'kh;e [kqEc ls tes gq, uxsV~l dks ,d
çdkj ds leqæh Hkkstu ,uky‚x ds :i esa fodflr djus dk ç;kl
fd;k x;k gS D;ksafd gsfj'kh;e [kqEc vkSj leqæh Hkkstu fo'ks"k :i
ls dsdM+s ds chp Lokn vkSj VsDlpj lekurk,a gSaA pkj çdkj ds
iwoZ mipkj( LVhÇex ¼3 feuV½] mckyuk ¼3 feuV½] ekbØksoso
dqÇdx ¼3 feuV½ vkSj uedhu ¼5%½ fu;a=.k ds lkFk&lkFk gsfj'kh;e
[kqEc dh varÆufgr dM+okgV dks nwj djus ds fy, bls lalkfèkr
djus dh dksf'k'k dh xÃA vè;;u ds nkSjku rS;kj fd, x,
uxsV~l ds laosnh] HkkSfrd] iks"k.k] [kfut] ,aVhv‚DlhMsaV xfrfofèk;ksa
vkSj dqy i‚yhlsdsjkbM lkexzh ¼[kqEc ds dÃ vkS"kèkh; xq.kksa ds fy,
ftEesnkj ?kVd½ ij bu lHkh iwoZ mipkjksa ds çHkko dk fo'ys"k.k
fd;k x;kA

gsfj'kh;e [kqEc ls rS;kj fd, x, uxsV~l dk laosnh ewY;kadu chl
vèkZ&çf'kf{kr iSufyLVksa ds ,d lewg }kjk jax vkSj :i] Lokn]
lqxaèk] VsDlpj vkSj ukS Çcnq gsMksfud Ldsy dk mi;ksx djds lexz
Lohdk;Zrk ds vkèkkj ij fd;k x;k FkkA ;g ik;k x;k fd 3 feuV
ds fy, ikuh esa mckys x, [kqEc ls rS;kj uxsV~l us Lokn ¼8-25½]
VsDlpj ¼8-25½ vkSj lexz Lohdk;Zrk ¼8-22½ ds fy, mPpre Ldksj
fn[kk;kA mcys gq, vkSj ekbØksoso esa ids gq, [kqEc ls rS;kj fd,
x, uxsV~l us Hkh rqyuh; Lokn vkSj lexz Lohdk;Zrk fn[kkÃA
tcfd] fofHkUu rjhdksa ls rS;kj fd;s x, uxsV~l esa mifLFkr lqxaèk
ij dksÃ egRoiw.kZ çHkko ugÈ ns[kk x;kA bl çdkj gsfjf'k;e [kqEc
dks 3 feuV rd mckyuk dM+okgV dks nwj djus dk lcls çHkkoh
rjhdk Fkk tSlk fd Lokn vkSj lexz Lohdk;Zrk ds fy, laosnh
Ldksj ls Li"V gSA blds vykok] ekbØksoso dqÇdx ¼3 feuV½ vkSj
LVhÇex ¼3 feuV½ us Hkh dM+okgV dks dkQh dq'kyrk ls nwj fd;k
tSlk fd muds rqyuh; laosnh Ldksj ¼rkfydk 2-29½ ls ns[kk tk
ldrk gSA
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Table 2.30. Effect of pretreatments on the physical characteristics of nuggets prepared from Hericium mushroom*

rkfydk 2-30 gsfjf'k;e [kqEc ls rS;kj dh xÃ uxsV~l dh HkkSfrd fo'ks"krkvksa ij iwoZ mipkj dk çHkko

S.No. Pretreatment used WHC (%) Cooking loss (%) Shrinkage (%) pH
Ø-la- çhVªhVesaV okVj gksfYM+ax dsisflVh idkus dh gkfu ¼%½ ladkspu ¼%½ ih,p

1 Steamed 56.5b 11.52b 2.15ab 6.07

2 Boiled 55.5b 11.05b 1.86c 6.09

3 Microwave heated 48.75c 15.67a 2.37a 6.06

4 Salted 61.75a 12.16b 2.09bc 6.05

5 Control 31.75d 14.62a 2.28ab 6.16

C.D.(0.05) 2.969 1.648 0.257 NS

*Means in a column with common superscript are not significantly different at the 0.05 level of probability by Duncan’s
multiple range test

Table 2.29. Effect of pretreatments on the sensory properties of nuggets prepared from Hericium mushroom*

rkfydk 2-29 gsfjf'k;e [kqEc ls rS;kj uxsV~l ds laosnh xq.kksa ij iwoZ mipkj dk çHkko

S.No. Pretreatment used Color & Appearance Taste Aroma Texture Overall acceptability
Ø-la- iwoZ&mipkj ç;qä jax vkSj fn[kkoV Lokn lqxaèk cukoV lexz Lohdk;Zrk

1 Steamed 7.13 7.00ab 7.50 7.88ab 7.34ab

2 Boiled 7.50 8.25a 7.88 8.25a 8.22a

3 Microwave heated 7.13 8.13a 8.00 7.75ab 7.94a

4 Salted 7.25 6.13bc 6.88 7.13b 6.69b

5 Control 7.50 5.63c 6.88 7.00b 6.38b

C.D.(0.05) NS 1.341 NS 0.887 1.027

*Means in a column with common superscript are not significantly different at the 0.05 level of probability by Duncan’s
multiple range test

A significant change in water holding capacity (WHC) of
nuggets was recorded with different pretreatments. WHC
of the prepared nuggets was highest in salted mushrooms,
whereas was lowest in case of control and nuggets prepared
from boiled and steamed mushrooms showed comparable
WHC. Cooking loss (%) was highest in case of nuggets
prepared from microwave cooked mushrooms (15.67%)
followed by control (14.62%). Lowest cooking loss was
recorded in nuggets prepared from boiled mushrooms
(11.05%), which was comparable to steamed (11.52%) and
salted mushroom (12.16%) nuggets. Boiling mushrooms
also resulted into minimum shrinkage % of prepared
nuggets (1.86%) which was significantly better than all
other pretreatments including control. Different
pretreatment methods although, didn’t show any
significant effect on the pH of the prepared nuggets (Table
2.30).

uxsV~l esa ty èkkj.k {kerk ¼WHC½ esa ,d egRoiw.kZ ifjorZu
fofHkUu iwoZ mipkjksa ds lkFk ntZ fd;k x;kA uedhu [kqEc esa
rS;kj uxsV~l dk WHC lcls vfèkd Fkk] tcfd fu;a=.k ds ekeys esa
lcls de Fkk vkSj mcys vkSj LVhEM [kqEc ls rS;kj uxsV~l us
rqyuh; WHC fn[kk;kA ekbØksoso esa ids gq, [kqEc ¼15-67%½ ls rS;kj
fd, x, uxsV~l ds ekeys esa [kkuk idkus dh gkfu ¼%½ lcls
vfèkd Fkh] blds ckn fu;a=.k ¼14-62%½ FkkA lcls de [kkuk
idkus dk uqdlku mcys gq, [kqEc ¼11-05%½ ls rS;kj uxsV~l esa
ntZ fd;k x;k Fkk] tks LVhEM ¼11-52%½ vkSj uedhu [kqEc ¼12-
16%½ uxsV~l ds cjkcj FkkA [kqEc dks mckyus ds ifj.kkeLo:i
rS;kj uxsV~l ¼1-86%½ dk U;wure ladkspu gqvk tks fu;a=.k lfgr
vU; lHkh iwoZ mipkjksa dh rqyuk esa dkQh csgrj FkkA gkykafd]
fofHkUu çhVªhVesaV fofèk;ksa us rS;kj uxsV~l ¼rkfydk 2-30½ ds ih,p
ij dksÃ egRoiw.kZ çHkko ugÈ fn[kk;kA
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Boiling mushrooms before making nuggets resulted into
the lowest moisture content in the prepared nuggets
(25.03%), whereas control and salted mushrooms resulted
into the highest moisture retention in the prepared product
(37.63 % and 37.00 %, respectively).  Different
pretreatment methods had no significant effect on the
protein and total polysaccharide content of the nuggets.
Whereas, carbohydrate, crude fibre, ash and fat content
changed significantly over different methods. Highest
carbohydrate (44.77%) and crude fibre (2.57%) content
was recorded in nuggets prepared with boiled mushrooms,
whereas ash content was highest (3.37%) in case of salted
pretreatment. Fat content was highest in nuggets prepared
from steamed mushrooms (23.08%) followed by
microwave cooked (20.29%) and boiled mushrooms
(19.36%). Energy value was highest for nuggets prepared
from boiled mushrooms and was lowest for salted
pretreatment. The reason for high energy value and fat
content in nuggets prepared from boiled, steamed and
microwave cooked mushrooms as compared to control and
salted was probably the lower moisture content in the
nuggets prepared by the previous methods (Table 2.31).

uxsV~l cukus ls igys [kqEc dks mckyus ls rS;kj uxsV~l ¼25-03%½
esa ueh dh ek=k lcls de gksrh gS] tcfd fu;a=.k vkSj uedhu
[kqEc ds ifj.kkeLo:i rS;kj mRikn esa ueh cjdjkj jgrh gS
¼Øe'k% 37-63% vkSj 37-00%½A fofHkUu çhVªhVesaV fofèk;ksa dk
çksVhu vkSj uxsV~l dh dqy i‚yhlsdsjkbM lkexzh ij dksÃ egRoiw.kZ
çHkko ugÈ iM+kA tcfd] fofHkUu rjhdksa ls dkcksZgkbMªsV] dPps js'ks
jk[k vkSj olk dh ek=k esa dkQh cnyko vk;k gSA mcys gq, [kqEc
ls rS;kj uxsV~l esa mPpre dkcksZgkbMªsV ¼44-77%½ vkSj dPps
Qkbcj ¼2-57%½ dh ek=k ntZ dh xÃ] tcfd uedhu çhVªhVesaV
ds ekeys esa jk[k dh ek=k mPpre ¼3-37%½ FkhA LVhEM [kqEc ¼23-
08%½ ls rS;kj fd, x, uxsV~l esa olk dh ek=k lcls vfèkd Fkh]
blds ckn ekbØksoso esa idk, x, ¼20-29%½ vkSj mcys gq, [kqEc
¼19-36%½ FksA mcys gq, [kqEc ls rS;kj uxsV~l ds fy, ÅtkZ ewY;
mPpre Fkk vkSj uedhu çhVªhVesaV ds fy, lcls de FkkA fu;a=.k
vkSj uedhu dh rqyuk esa mcys gq,] Hkki esa idk, x, vkSj
ekbØksoso esa ids gq, [kqEc ls rS;kj uxsV~l esa mPp ÅtkZ ewY; vkSj
olk dh ek=k dk dkj.k laHkor% fiNyh fofèk;ksa }kjk rS;kj dh xÃ
Myh esa ueh dh de ek=k Fkh ¼rkfydk 2-31½A

Table 2.31. Effect of pretreatments on the nutritional value of nuggets prepared from Hericium mushroom*

rkfydk 2-31 gsfjf'k;e [kqEc ls rS;kj uxsV~l ds iks"k.k ewY; ij iwoZ mipkj dk çHkko

S. Pretreatmet used Moisture Protein Carbohydrate Fat Ash Crude fiber Energy value Total polysac
No.  (%)  (%)  (%)  (%)  (%) (%) (Kcal/100g) -charides (%)

Ø- çhVªhVesaV ueh izksVhu dkcksZgkbMsªV olk jk[k dPPkk js'kk mtkZ dqy
la- ikWyhlSdjkbM

1 Steamed 30.77b 7.87 35.17c 23.08a 3.12b 2.31bc 379.84ab 2.64

2 Boiled 25.03c 8.31 44.77a 19.36b 2.51c 2.57a 386.59a 2.60

3 Microwave heated 30.43b 7.71 39.04b 20.29b 2.53c 2.44b 369.59b 2.32

4 Salted 37.00a 7.35 37.26bc 15.01c 3.37a 2.23cd 313.53c 2.67

5 Control 37.63a 7.46 36.58bc 16.00c 2.30c 2.16d 320.17c 2.80

C.D.(0.05) 2.000 NS 2.565 1.219 0.238 0.130 11.160 NS

*Means in a column with common superscript are not significantly different at the 0.05 level of probability by Duncan’s
multiple range test

Retention of all the minerals analysed (Fe, Ca, Mn, Cu,
Zn) except potassium (K) in the nuggets was either better
than or comparable to control. In potassium, a significant
loss was recorded during boiling, steaming and microwave
cooking. Iron content was comparable in all the treatments
and in control, whereas calcium (Ca), manganese (Mn),
copper (Cu) and zinc (Zn) contents were significantly
better or comparable in nuggets prepared from boiled,
steamed and microwave cooked mushrooms than control
(Table 2.32).

uxsV~l esa iksVsf'k;e ¼K½ dks NksM+dj fo'ys"k.k fd, x, lHkh
[kfutksa ¼Fe, Ca, Mn, Cu, Zn½ dk çfrèkkj.k ;k rks fu;a=.k ls
csgrj ;k rqyuh; FkkA iksVsf'k;e esa] mckyus] Hkki ysus vkSj
ekbØksoso esa [kkuk idkus ds nkSjku ,d egRoiw.kZ uqdlku ntZ
fd;k x;k FkkA vk;ju dh ek=k lHkh mipkjksa vkSj fu;a=.k esa
rqyuh; Fkh] tcfd dSfY'k;e ¼Ca½] eSaxuht ¼Mn½] d‚ij ¼Cu½
vkSj Çtd ¼Zn½ lkexzh mcys gq,] LVhEM vkSj ekbØksoso esa ids gq,
[kqEc dh rqyuk esa dkQh csgrj ;k rqyuh; FkhA ¼rkfydk 2-32½A
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Table 2.33. Effect of pretreatments on the antioxidant activity of nuggets prepared from Hericium mushroom*

rkfydk 2-33 gsfjf'k;e [kqEc ls rS;kj uxsV~l dh ,aVhv‚DlhMsaV xfrfofèk ij çhVªhVesaV dk çHkko

S.No. Pretreatment used DPPH(mg AEAC/100g) FRAP(mg AEAC/100g)
Ø-la- çhVªhVesaV Mhihih,p ,Qvkj,ih

1 Steamed 102.95a 534.22a

2 Boiled 77.45b 541.97a

3 Microwave heated 79.61b 519.02a

4 Salted 56.34c 397.18b

5 Control 7.85d 334.34c

C.D.(0.05) 14.162 28.005

*Means in a column with common superscript are not significantly different at the 0.05 level of probability by Duncan’s
multiple range test

Table 2.32. Effect of pretreatments on the mineral composition of nuggets prepared from Hericium mushroom*

rkfydk 2-32 gsfjf'k;e [kqEc ls rS;kj uxsV~l dh [kfut lajpuk ij iwoZ mipkj dk çHkko

S.No. Pretreatment used K Fe Mn Cu Zn Ca
Ø-la- çhVªhVesaV dk bLrseky iksVSf'k;e Qsjl eSaxfut+ d‚ij Çtd dSfY'k;e

1 Steamed 409.15c 5.34 0.78a 0.24b 0.24b 133.84c

2 Boiled 449.08b 5.61 0.81a 0.34a 0.31a 143.29b

3 Microwave heated 369.63d 4.34 0.70b 0.17b 0.25b 131.71c

4 Salted 488.98a 4.38 0.63bc 0.24b 0.23b 163.80a

5 Control 489.67a 3.84 0.63c 0.20b 0.17c 106.38d

C.D.(0.05) 7.027 NS 0.073 0.086 0.052 6.156

*Means in a column with common superscript are not significantly different at the 0.05 level of probability by Duncan’s
multiple range test.

Antioxidant activity measured by DPPH assay was highest
in nuggets prepared with steamed mushrooms (102.95 mg
AEAC/100g) followed by microwave cooked (79.61 mg
AEAC/100g) and boiled mushrooms (77.45 mg AEAC/
100g). Whereas, antioxidant activity measured by FRAP
assay was maximum for nuggets prepared with boiled
(541.97 mg  AEAC/100g) mushrooms followed by
steamed (534.22 mg  AEAC/100g) and microwave cooked
(519.02 mg  AEAC/100g) mushrooms.  Thus, the nuggets
prepared from boiled, steamed and microwave cooked
mushrooms had significantly better antioxidant activity
as compared to control and salted mushrooms as evident
in both the assays. This suggests that probably heating
Hericium mushrooms prior to making nuggets might have
caused some changes in polyphenol compounds thereby
resulting into higher antioxidant activity (Table 2.33).

Mhihih,p ij[k }kjk ekih xÃ ,aVhv‚DlhMsaV xfrfofèk LVhEM [kqEc
¼102-95 feyhxzke ,Ã,lh@100 xzke½ ls rS;kj uxsV~l esa lcls
vfèkd Fkh] blds ckn ekbØksoso dqd ¼79-61 feyhxzke ,Ã,lh@100
xzke½ vkSj mcys gq, [kqEc ¼77-45 feyhxzke ,Ã,lh@100 xzke½ FksA
tcfd] mcys gq, ¼541-97 feyhxzke ,Ã,lh@100 xzke½ [kqEc ds
lkFk rS;kj fd, x, uxsV~l ds fy, ,Qvkj,ih ij[k }kjk ekih xÃ
,aVhv‚DlhMsaV xfrfofèk vfèkdre Fkh] blds ckn mcys gq, ¼534-22
feyhxzke ,Ã,lh@100 xzke½ vkSj ekbØksoso ids gq, ¼519-02 feyhxzke
,Ã,lh@100 xzke½ [kqEc FksA bl çdkj] mcys gq,] LVhEM vkSj
ekbØksoso esa ids gq, [kqEc ls rS;kj fd, x, uxsV~l esa fu;a=.k vkSj
uedhu [kqEc dh rqyuk esa dkQh csgrj ,aVhv‚DlhMsaV xfrfofèk Fkh]
tSlk fd nksuksa ij[kksa esa Li"V gSA blls irk pyrk gS fd laHkor%
uxsV~l cukus ls igys gsfj'kh;e [kqEc dks xeZ djus ls i‚yhQsuksy
;kSfxdksa esa dqN cnyko gks ldrs gSa] ftlds ifj.kkeLo:i mPp
,aVhv‚DlhMsaV xfrfofèk ¼rkfydk 2-33½ gks ldrh gSA
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Thus a ready-to-fry frozen nugget which requires just 2
minutes of frying before eating can be developed from
Lion’s mane (Hericium) mushroom. Boiling mushroom
for 3 minutes in water proved to be most efficient for
removing the bitter aftertaste of mushroom while at the
same time retaining the nutritive and antioxidants values
well. The nutritional composition of the developed nuggets
was 8.31%protein, 44.77% carbohydrate, 19.36% fat,
2.51% ash and 2.57% crude fibre, 386.56 Kcal/100g
energy value, 449.08mg/100gK, 143. 29 mg/100g Ca, 5.61
mg/100g Fe, 0.81 mg/100g Mn, 0.34 mg/100g Cu, 0.31
mg/100g Zn with good antioxidant activity.

Fig. 2.5.5. Hericium mushroom nuggets

fp= 2-5-5 gsjhf'k;e [kqEc uxsV~l

bl çdkj ,d jsMh&Vw&ÝkÃ Ýkstu uxsV ftls [kkus ls igys flQZ
2 feuV ryus dh vko';drk gksrh gS] yk;al esu ¼gsj'kh;e½ [kqEc ls
fodflr fd;k tk ldrk gSA [kqEc dks 3 feuV rd ikuh esa mckyuk
[kqEc ds dM+os Lokn dks nwj djus ds lkFk&lkFk iks"kd rRoksa vkSj
,aVhv‚DlhMsaV ewY;ksa dks vPNh rjg ls cuk, j[kus ds fy, lcls
dkjxj lkfcr gqvkA fodflr uxsV~l dh iks"k.k lajpuk 8-31%

çksVhu] 44-77% dkcksZgkbMªsV] 19-36% olk] 2-51% jk[k vkSj 2-57%

dPpk js'kk] 386-56 fdyks dSyksjh@100 xzke ÅtkZ ewY;] 449-08
feyhxzke@100 xzk iksVkf'k;e] 143-29 feyhxzke@100 xzk dSfY'k;e]
5-61 feyhxzke@100xzk ykSg] 0-81 feyhxzke@100 xzk eSaxuht] 0-34
feyhxzke@100 xzk rkack] 0-31 feyhxzke@100xzk tLrk o ,aVhv‚DlhMsaV
xfrfofèk ds lkFk vPNh FkhA

Hybrid solar dryer

Experimental hybrid solar dryer was developed and tested
for studying the uniformity of temperature and drying rate
inside the drying chamber. Size of the drying chamber is
150 × 90 × 74 cm. Initially roof of the drying chamber
was kept even span type as shown in Fig. 2.5.6. Tests were
conducted in no load as well as in load conditions. After
each testing trial, design of drying chamber was further
modified based on the performance.

gkbfczM lksyj Mªk;j

lq[kkus ds d{k ds vanj rkieku vkSj lq[kkus dh nj dh ,d:irk
dk vè;;u djus ds fy, çk;ksfxd gkbfczM lksyj Mªk;j dk
fuekZ.k vkSj ijh{k.k fd;k x;k FkkA lq[kkus d{k dk vkdkj
150 × 90 × 74 lseh gSA çkjaHk esa lq[kkus okys d{k dh Nr dks
lery çdkj dk j[kk x;k Fkk tSlk fd fp= 2-5-6 esa fn[kk;k
x;k gSA ijh{k.k uks yksM ds lkFk&lkFk yksM fLFkfr;ksa esa vk;ksftr
fd, x,A çR;sd ijh{k.k ds ckn] çn'kZu ds vkèkkj ij lq[kkus d{k
ds fMtkbu dks vkSj la'kksfèkr fd;k x;kA
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Fig. 2.5.7. Temperature profiles in drying chamber with even span type roof

fp= 2-5-7 le LiSu çdkj dh Nr ds lkFk lq[kkus d{k esa rkieku çksQkby

Testing of prototype

In order to record the temperatures at various positions
inside drying chamber, eight PT100 thermocouple sensors
along with multichannel temperature indicator were used.
From temperature profiles as shown in Fig. 2.5.7, huge
temperature differential was observed inside the drying
chamber. Also, inlet air from heating unit was seen to be
reaching only left half section and there was poor
ventilation in right half of the chamber. Due to greenhouse
effect inside drying chamber, overheating was observed
in upper shelves. Afterwards positions of air inlet and outlet
were interchanged however; similar uneven temperature
distribution was observed. Further, two air flow diversions
were created inside the drying chamber to facilitate zigzag
flow of air in the drying chamber. During trials with air
flow diversions, it was seen that diversion sheets caused
more resistance to the air flow and did not aid in even
temperature distribution.

çksVksVkbi dk ijh{k.k

lq[kkus ds d{k ds vanj fofHkUu fLFkfr;ksa esa rkieku fjd‚MZ djus
ds fy,] eYVhpSuy rkieku ladsrd ds lkFk vkB ihVh 100
FkeksZdiy lsalj dk mi;ksx fd;k x;k FkkA fp= 2-5-7 esa fn[kk,
x, rkieku çksQkby ls] lq[kkus d{k ds vanj Hkkjh rkieku varj
ns[kk x;kA lkFk gh] ghÇVx ;wfuV ls vkus okyh gok dsoy ck,a
vkèks fgLls rd igqap jgh Fkh vkSj d{k ds nkfgus vkèks fgLls esa
[kjkc osafVys'ku FkkA lq[kkus ds d{k ds vanj xzhugkml çHkko ds
dkj.k] Åijh vyekfj;ksa esa vfr rki ns[kk x;kA ckn esa ,;j
buysV vkSj vkmVysV dh fLFkfr dks vkil esa cny fn;k x;k(
leku vleku rkieku forj.k ns[kk x;kA blds vykok] lq[kkus
ds d{k esa gok ds ft+xt+Sx çokg dks lqfoèkktud cukus ds fy,
lq[kkus d{k ds vanj nks ok;q çokg eksM+ cuk, x, FksA ok;q çokg
fopyu ds lkFk ijh{k.kksa ds nkSjku] ;g ns[kk x;k fd eksM+ dh
pknjsa ok;q çokg ds fy, vfèkd çfrjksèk dk dkj.k curh gSa vkSj
rkieku forj.k esa Hkh lgk;rk ugÈ djrh gSaA

Fig. 2.5.6 Experimental hybrid solar dryer with even span type roof

fp= 2-5-6 le LiSu Vkbi :Q ds lkFk çk;ksfxd gkbfczM lksyj Mªk;j
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Therefore, design of drying chamber was again modified
by creating plenum chamber at the bottom and changing
the roof structure from even span to conical type as shown
in Fig. 2.5.8. Position of vapor outlet was shifted at top
centre of the roof. In order to moderate the greenhouse
effect and control the overheating of upper shelves, conical
roof of chamber was covered with green colored shade
net sheet from the top. From temperature profiles as shown
in Fig. 2.5.9, temperature uniformity was seen to be
improved in modified drying chamber.

Fig. 2.5.8.Pictorial view of modified drying chamber

fp= 2-5-8 la'kksfèkr lq[kkus d{k dk lfp= –';

blfy,] lq[kkus ds d{k ds fMtkbu dks fQj ls uhps dh rjQ
Iysue pSacj cukdj vkSj Nr dh lajpuk dks le LiSu ls 'kaDokdkj
çdkj esa cnydj la'kksfèkr fd;k x;k tSlk fd fp= 2-5-8 esa
fn[kk;k x;k gSA ok"i vkmVysV dh fLFkfr Nr ds 'kh"kZ dsaæ esa
LFkkukarfjr dj nh xÃA xzhu gkml çHkko dks fu;af=r djus vkSj
Åijh vyekfj;ksa dh vfèkdrk dks fu;af=r djus ds fy,] d{k dh
'kaDokdkj Nr dks Åij ls gjs jax dh Nk;k usV 'khV ls <d fn;k
x;k FkkA fp= 2-5-9] esa fn[kk, x, rkieku çksQkby ls] la'kksfèkr
lq[kkus ds d{k esa rkieku ,d:irk esa lqèkkj ns[kk x;kA

Fig. 2.5.9. Temperature profiles in modified drying chamber

fp= 2-5-9 la'kksfèkr lq[kkus ds d{k esa rkieku çksQkby
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Fig. 2.5.11. Average drying rates with loading capacities 16 kg and 6.5 kg of oyster mushrooms

fp= 2-5-11 <Èxjh [kqEc dh 16 fdyks vkSj 6-5 fdyks yksÇMx {kerk ds lkFk vkSlr lq[kkus dh nj

Fig. 2.5.10. Energy consumption of hybrid solar dryer (kWh/h)

fp= 2-5-10 gkbfczM lksyj Mªk;j dh ÅtkZ [kir (kWh/h)

During no load testing of hybrid solar dryer, electric energy
consumed by backup heating unit for maintaining the
thermostat temperature in drying chamber was recorded.
In Fig. 2.5.10, energy consumption and variation of
ambient temperature are plotted with respect to day time.
It was observed that, energy consumption was minimum
(0.7 – 1 kWh/h) during day time (11.00 AM to 3.30 PM)
when intense solar radiations were available and ambient
temperature was between 25-30oC. Energy consumption
was seen to be increased (1–2 kWh/h) after 3.30 PM, when
inclination of solar radiations was increased and also the
ambient temperature was dropped below 25oC. It implies
that, drying chamber utilized heat generated due to
greenhouse effect during day hours for maintaining the
chamber temperature and additional electric energy during
low sunshine hours.

gkbfczM lksyj Mªk;j ds uks yksM VsÇLVx ds nkSjku] lq[kkus okys
d{k esa FkeksZLVsV rkieku dks cuk, j[kus ds fy, cSdvi ghÇVx
;wfuV }kjk [kir dh xÃ fo|qr ÅtkZ dks fjd‚MZ fd;k x;k FkkA
fp= 2-5-10 esa ÅtkZ dh [kir vkSj ifjos'k ds rkieku dh fHkUurk
dks fnu ds le; ds lacaèk esa Iy‚V fd;k x;k gSA ;g ns[kk x;k
fd] fnu ds le; ¼lqcg 11 cts ls nksigj 3-30 cts rd½ ÅtkZ dh
[kir U;wure ¼0-7&1 kWh/h½ Fkh] tc rhoz lkSj fofdj.k miyCèk
Fks vkSj ifjos'k dk rkieku 25-30oC ds chp Fkk vkSj nksigj 3-30
cts ds ckn ÅtkZ [kir esa o`f) ¼1&2 kWh/h½ ns[kh xÃ] tc lkSj
fofdj.kksa dk >qdko c<+k vkSj ifjos'k dk rkieku 25oC ls uhps
fxj x;kA bldk rkRi;Z ;g gS fd lq[kkus okys d{k us fnu ds ?kaVksa
ds nkSjku xzhugkml çHkko ds dkj.k mRiUu xeÊ dk mi;ksx d{k
ds rkieku dks cuk, j[kus vkSj de èkwi okys ?kaVksa ds nkSjku
vfrfjä fo|qr ÅtkZ ls fd;kA
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During drying trials of Oyster mushrooms, it was seen
that loading capacity significantly affected average drying
rates and total drying time (Fig. 2.5.11).Average drying
rates were found to be 0.23 kg/h and 0.58 kg/h with total
initial load of 6.5 kg and 16 kg respectively.Though, initial
drying rate was seen to be faster with loading capacity of
6.5 kg, average drying rates indicate that, loading of 16
kg fresh mushrooms was more economic than loading
small quantity.

‘L’ value – 53.61
‘a’ value – 9.64

‘b’ value – 23.10
Browning index – 68.43

‘L’ value – 55.01
‘a’ value – 2.86

‘b’ value – 11.73
Browning index – 27.35

Fig. 2.5.12. Dried button mushroom slices before and and after dryer modifications

fp= 2-5-12  Mªk;j ds la'kksèku ls igys vkSj ckn esa lw[ks cVu [kqEc dh xq.koÙkk

<Èxjh [kqEc ds lq[kkus ds ijh{k.kksa ds nkSjku ;g ns[kk x;k fd
yksÇMx {kerk us vkSlr lq[kkus dh nj vkSj dqy lq[kkus ds le;
dks dkQh çHkkfor fd;k ¼fp= 2-5-11½A dqy çkjafHkd Hkkj 6-5
fdxzk vkSj 16 fdxzk ds lkFk vkSlr lq[kkus dh nj 0-23 fdxzk@?kaVk
vkSj 0-58 fdxzk@?kaVk Øe'k% ikÃ xÃA gkykafd] çkjafHkd lq[kkus
dh nj 6-5 fdxzk dh yksÇMx {kerk esa rst ns[kh xÃ] vkSlr lq[kkus
dh nj ls irk pyk fd 16 fdxzk rkts [kqEc dh yksÇMx NksVh ek=k
esa yksM djus dh rqyuk esa vfèkd fdQk;rh FkhA

Color and appearance of dried button mushroom slices
was quantified after drying trials. It is evident from Fig.
2.5.12 that, quality of dried button mushroom slices was
significantly improved after modifying the roof structure
of solar dryer from even span type to conical type with
shade net covering. Also overheating in previous design
caused notorious discoloration of dried mushrooms.
Browning indices of dried button mushroom slices were
estimated to be 68.43 and 27.35 respectively before and
after modifications.

Development of FYM sieving machine

In view of huge time requirement and drudgery to the
human labors in sieving of raw FYM for preparation of
casing material, hand operated rotary sieve as shown in

lq[kkus ds ijh{k.k ds ckn lw[ks cVu [kqEc Lykbl dk jax vkSj Lo:i
fuèkkZfjr fd;k x;kA fp= 2-5-12 ls ;g Li"V gS fd] lksyj Mªk;j dh
Nr dh lajpuk dks le LiSu çdkj ls 'kaDokdkj çdkj esa 'ksM usV
doÇjx ds lkFk la'kksfèkr djus ds ckn lw[ks cVu [kqEc Lykbl dh
xq.koÙkk esa dkQh lqèkkj gqvkA blds vykok fiNys fMtkbu esa vfr
rki djus ls lw[ks [kqEc dh dq[;kr efyufdj.k gqÃA la'kksèkuksa ls
igys vkSj ckn esa lw[ks cVu [kqEc Lykbl ds czkmÇux baMsDl Øe'k%
68-43 vkSj 27-35 gksus dk vuqeku yxk;k x;k FkkA

,QokÃ,e Nyuh e'khu dk fuekZ.k

vkoj.k feVVh dks rS;kj djus ds fy, dPps ,QokÃ,e dh Nyuh
esa ekuo Je] Hkkjh le; vkSj dM+h esgur dh vko';drk dks
ns[krs gq,] gkFk ls lapkfyr jksVjh Nyuh dks fMtkbu vkSj fodflr
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Salient features of sieving machine

As per the observation, this sieving machine is very much
useful at mushroom farm because

1. It reduces the number of labors required in the
operation

2. It minimizes the human drudgery caused during
conventional sieving operation

3. It reduces the time requirement in sieving operation

4. It may be moved from one place to another easily
as it is not too heavy

5. Capacity – 60 crates (14 × 21 × 11 inches, 3.03
cu.m.) per hour

fd;k x;k ¼fp= 2-5-13½A bl e'khu esa 5 lseh O;kl ds dsaæh;
'kk¶V] QhÇMx vkSj fMLpktZ ,aM cs;Çjx dh enn ls vk;rkdkj
Ýse ij flysanfMªdy Nyuh dks yxk;k x;k gSaA yksM cs;Çjx ij
jksVjh Nyuh dks lgkjk nsus ds fy, dsaæh; 'kk¶V ij 900 feeh dh
nwjh ij pkj Liksd ds lkFk nks fjEl dks osYM fd;k x;kA e'khu
ds fMLpktZ lkbM ij gSaMy fQV fd;k x;kA csyukdkj Nyuh esa
135 lseh yackÃ vkSj 78 lseh O;kl dk rkj dh tkyh okyk Mªe gSa
ftles ½ × ½ bap vkdkj ds fNæ gSaA Nyuh e'khu ds lgk;d
Ýse ds lexz vk;ke 5 × 3-5 × 2-5 QhV gSaA vyx&vyx lkexzh
dks ØsV ls ckgj fxjus ls cpkus ds fy, liksÉVx Ýse ds ,d rjQ
xkMZ IysV yxkÃ x;hA csyukdkj Nyuh 10% dh <yku ds lkFk
frjNh fLFkfr esa {kSfrt :i esa gSA bl e'khu dk liksÉVx Ýse
ekbYM LVhy dk mi;ksx djds cuk;k x;k vkSj jksVjh Nyuh
xSYoukbTM vk;ju ls cukÃ x;hA v‚ijs'ku ds nkSjku fLFkjrk
çnku djus ds fy, liksÉVx Ýse dk otu Hkkjh j[kk x;k FkkA

Fig. 2.5.13. Hand operated farm yard manure sieving machine

fp= 2-5-13  gLr lapkfyr QkeZ ;kMZ [kkn Nyuh e'khu

Fig. 2.5.13 was designed and developed. This machine
consists of cylindrical sieve mounted on rectangular frame
with the help of central shaft of diameter 5 cm and bearings
on feeding and discharge end. Two numbers of rims along
with four spokes at a distance of 900 mm were welded on
central shaft for supporting the rotary sieve on load
bearings. Handle is fitted on discharge side of the machine.
Cylindrical sieve consists of wire mesh drum of 135 cm
length and 78 cm diameter with square opening of size ½
× ½ inches. Overall dimensions of supporting frame of
sieving machine are 5 × 3.5 × 2.5 feet. Guard plate is fitted
on one of the side of supporting frame to prevent the
separated fine material to fall out of crates.  Cylindrical
sieve is mounted horizontally slightly in slanting position
with the slope of 10%. Supporting frame of this machine
is fabricated using mild steel and rotary sieve is made of
galvanized iron. The weight of supporting frame was kept
heavy in order to provide stability during the operation.

Nyuh e'khu dh eq[; fo'ks"krk,a

voyksdu ds vuqlkj] [kqEc QkeZ esa ;g Nkuus dh e'khu cgqr
mi;ksxh gS D;ksafd%

1- ;g v‚ijs'ku esa vko';d etnwjksa dh la[;k dks de djrk gS

2- ;g ikjaifjd Nyuh v‚ijs'ku ds nkSjku gksus okys ekuoh;
dfBu ifjJe dks de djrk gS

3- ;g Nyuh ds dk;Z esa le; dh vko';drk dks de djrk gS

4- bls ,d LFkku ls nwljs LFkku ij vklkuh ls ys tk;k tk ldrk
gS D;ksafd ;g cgqr Hkkjh ugÈ gS

5- {kerk & 60 ØsV ¼14 × 21 × 11 bap] 3-03 ?ku ehVj½ çfr ?kaVk
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2.6 Other Research Activities
2-6 vU; vuqlaèkku xfrfofèk;k¡

Impact assessment of selected technologies developed
by ICAR-DMR, Solan

The study area and adopters list of selected technologies
of ICAR-DMR, Solan  have been compiled, impact
indicators have been developed, semi structured interview
schedules for economic impact assessment of selected
technologies have been prepared. The growth and
instability analysis of Indian mushroom insutry was done
with the help of CAGR (Compound Annual Growth rate)
and cuddy Della Vella Index respectively (Fig. 2.6.1).

As compared to the processed mushrooms, fresh
mushroom showed lower growth in production but with
least instability which shows prospects in their production.
Although results inferred high instability in the production
of processed mushrooms, yet processing the produce
certainly offers advantage to the growers. Particularly for
white button mushroom, as there is glut in the winter
season, processing becomes indispensable otherwise it will
only add to post harvest losses in the mushroom industry.
Processing of mushrooms is newly emergent area in India
which has not grown fully and has immense scope in order
to tackle the challenges of losses and market glut.

vkÃlh,vkj&Mh,evkj] lksyu }kjk fodflr p;fur
çkS|ksfxfd;ksa dk çHkko ewY;kadu

vkÃlh,vkj&Mh,evkj] lksyu dh p;fur çkS|ksfxfd;ksa ds vè;;u
{ks= vkSj çks|ksfxdh dks viukus okyksa dh lwph ladfyr dh xÃ]
çHkko ladsrd fodflr fd, x, rFkk p;fur çkS|ksfxfd;ksa ds
vkÆFkd çHkko ewY;kadu ds fy, vèkZ lajfpr lk{kkRdkj dk;ZØe
rS;kj fd, x, gSaA Hkkjrh; [kqEc m|ksx esa fodkl nj vkSj
vfLFkjrk dk fo'ys"k.k vè;;u esa [kqEc ds mRiknu] varjkZ"Vªh;
O;kikj vkSj vkiwÆr mi;ksx ds lanHkZ esa oSfÜod vkSj Hkkjrh; [kqEc
m|ksx dk vkdyu fd;k x;k gS ¼fp= 2-6-1½A

çlaLd`r [kqEc dh rqyuk esa] rkts [kqEc us mRiknu esa de o`f)
fn[kkÃ] ysfdu de ls de vfLFkjrk ds lkFk tks muds mRiknu
esa laHkkoukvksa dks n'kkZrk gSA gkykafd ifj.kke çlaLd`r [kqEc ds
mRiknu esa mPp vfLFkjrk dk vuqeku yxkrs gSa] fQj Hkh mRikn
dks lalkfèkr djus ls fuf'pr :i ls mRikndksa dks ykHk feyrk
gSA fo'ks"k :i ls lQsn cVu okys [kqEc ds fy,] D;ksafd ;g
lÆn;ksa ds ekSle esa çpqj ek=k esa gksrk gS] çlaLdj.k vfuok;Z gks
tkrk gS vU;Fkk ;g dsoy [kqEc m|ksx esa dVkÃ ds ckn ds
uqdlku esa btkQk djsxkA [kqEc dk çlaLdj.k Hkkjr esa u;k
mHkjrk gqvk {ks= gS tks iwjh rjg ls fodflr ugÈ gqvk gS vkSj
uqdlku vkSj cktkj dh Hkjekj dh pqukSfr;ksa ls fuiVus ds fy,
blesa dkQh xqatkb'k gSA

Fig. 2.6.1 Growth rate and instability in production of different mushrooms (2010-2019)

fp= 2-6-1 fofHkUu e'k:e ds mRiknu esa o`f) nj vkSj vfLFkjrk ¼2010&2019½
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Auto Regressive Integrated Moving Average (ARIMA)
Model has been used for forecasting mushroom production
in India for the next decade. It was observed that, ARIMA
[1, 0, 1] model was best suited for our study based on
Akaike’s Information Criteria (AIC). With the help of
ARMA fitted model, the graph is plotted between actual
and fitted mushroom production (Fig. 2.6.2). It also shows
the forecasted mushroom production data for the next
decade (2021-2030). In figure series 1 indicates the actual
production and ARIMA series is for the fitted values from
1995 to 2020.

The predicted values for each year are given in Table 2.34.
The forecasted production for the year 2021 is 2.68 lakh
tons with the minimum 2.55 lakh tons and maximum of
2.80 lakh tons. The same is given for next years till 2030
for which the compounded growth rate is 2.40 percent.
The lower and Upper bounds with 95 per cent confidence
interval are also shown indicating the minimum and
maximum mushroom production that can be achieved in
the upcoming decade. Growth in mushroom production
for the last 25 years is shown in Fig. 2.6.3.

Fig. 2.6.2 Actual vs Fitted fresh mushroom production in India (1995-2030)

fp= 2-6-2 Hkkjr esa okLrfod cuke fQVsM rktk e'k:e mRiknu ¼1995&2030½

v‚Vks fjxzsflo baVhxzsVsM ewÇox ,ojst ¼ARIMA½ e‚My dk mi;ksx
Hkkjr esa vxys n'kd ds fy, [kqEc mRiknu ds iwokZuqeku ds fy,
fd;k x;k gSA ;g ns[kk x;k fd] vfjek ¼1] 0] 1½ e‚My gekjs
vè;;u ds fy, ,dSds buQkesZ'ku ØkbVsfj;k ¼,vkÃlh½ ij vkèkkfjr
lcls mi;qä FkkA ,vkj,e, fQVsM e‚My dh enn ls okLrfod
vkSj fQVsM [kqEc mRiknu ds chp ys[kkfp= ¼xzkQ½ rS;kj fd;k
tkrk gS ¼fp= 2-6-2½A ;g vxys n'kd ¼2021&2030½ ds fy,
vuqekfur [kqEc mRiknu MsVk Hkh fn[kkrk gSA vkd`fr lhjht 1 esa
okLrfod mRiknu dks fn[krk gS vkSj vfjek lhjht o"kZ 1995 ls
2020 rd fQV fd, x, vkadM+ks dks n'kkZrh gSA

çR;sd o"kZ ds fy, vuqekfur eku rkfydk 2-34 esa fn, x, gSaA o"kZ
2021 ds fy, vuqekfur mRiknu 2-68 yk[k Vu U;wure 2-55
yk[k Vu vkSj vfèkdre 2-80 yk[k Vu gSA 2030 rd vxys o"kks±
ds fy, Hkh ;gh fn;k tkrk gS ftlds fy, pØo`f) nj 2-40
çfr'kr gSA 95 çfr'kr foÜokl varjky ds lkFk fupyh vkSj Åijh
lhek dks Hkh U;wure vkSj vfèkdre [kqEc mRiknu dk ladsr nsrs
gq, fn[kk;k x;k gS ftls vkxkeh n'kd esa gkfly fd;k tk ldrk
gSA fiNys 25 o"kks± ds [kqEc mRiknu ds vkadM+s fp= 2-6-3 esa fn[kk,
x, gSaA
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Table 2.34 Forecasted mushroom production in India (2021-2030)
rkfydk 2-34 Hkkjr esa vuqekfur e'k:e mRiknu ¼2021&2030½

Year Forecasted production Lower bound Upper bound
(Lakh tons)  (Lakh tons) (95%) (Lakh tons) (95%)

o"kZ vuqekfur mRiknu fuEu ifjcaèk mijh ifjcaèk
¼yk[k Vu½ ¼yk[k Vu½ ¼yk[k Vu½

2021 2.68 2.55 2.80

2022 2.74 2.47 3.00

2023 2.8 2.46 3.15

2024 2.87 2.48 3.27

2025 2.94 2.51 3.37

2026 3.01 2.55 3.48

2027 3.08 2.6 3.57

2028 3.16 2.65 3.67

2029 3.23 2.71 3.76

2030 3.31 2.78 3.84

Fig. 2.6.3 Growth of Mushroom Production in India for last 25 years (1995-2020)

fp= 2-6-3 fiNys 25 o"kks± esa Hkkjr esa e'k:e mRiknu esa o`f) ¼1995&2020½



ANNUAL REPORT 2021

73

Training programmes conducted

In the year 2021, the Directorate organized total 53 training
programmes among which 24 online, 26 on- campus, and
three were off campus training programmes for farmers,
farm women, unemployed youth and entrepreneurs under
various component schemes for various mushrooms (Table
3.1). Among these, two on-campus training programmes
were conducted for farmers under Tribal Sub Plan (TSP),
two on-campus trainings were organized under North-
Eastern Hilly (NEH) region component, and seven on and
off campus training progammes were conducted under
Scheduled Caste- Sub Plan (SC-SP) component. Due to
prevailing pandemic situation, initiative taken in 2020 to
conduct online training programmes was continued by the
Directorate in the reporting year as well and all the
available e-learning material, digital documentaries were
utilized through which information was imparted to
participants from various parts of the country. During the
reporting year, a total of 2437 participants have been
benefitted from various training programmes conducted
by the Directorate.

3.  Transfer of Technology (ToT)
3- çkS|ksfxdh gLrkarj.k ¼VhvksVh½

Table 3.1 Details of training programmes conducted on mushroom cultivation by ICAR- DMR, Solan (HP)
during the year 2021

rkfydk 3-1 o"kZ 2021 ds nkSjku Hkk—vuqi & [kqEc vuqlUèkku funs'kky;] lksyu ¼fgekpy çns'k½  }kjk  [kqEc dh [ksrh
ij vk;ksftr çf'k{k.k dk;ZØeksa dk fooj.k

S. Training Venue Date Number Course
No. of trainees Coordinator &

Co-Coordinator(s)
Ø- çf'k{k.k LFkku rkjh[k çf'k{kqvksa ikBîØe leUo;d
la- dh la[;k ,oa lg leUo;d

1. Online training on mushroom cultivation ICAR- DMR, 14-19 101 Dr. B.L. Attri
technology  Solan January

1- [kqEc dh [ksrh çks|ksfxdh ij v‚uykbu çf'k{k.k Hkk—vuqi & 14&19 101 M‚- ch ,y v=h
[kqEc vuqlUèkku tuojh
funs'kky;] lksyu

2. Online training on mushroom cultivation ICAR- DMR, 28-02 103 Dr. Sudheer Annepu
technology  Solan February

2 [kqEc dh [ksrh çks|ksfxdh ij v‚uykbu çf'k{k.k Hkk—vuqi & 28 tuojh 103 M‚- lqèkhj vUusIiw
[kqEc vuqlUèkku &02 Qjojh
funs'kky;] lksyu

vk;ksftr çf'k{k.k dk;ZØe

o"kZ 2021 esa funs'kky; us dqy 53 çf'k{k.k dk;ZØe vk;ksftr fd,
ftuesa ls 24 v‚uykbu] 26 v‚u&dSail] vkSj rhu [kqEc ds fy,
fofHkUu ;kstukvksa ds varxZr fdlkuksa] d`"kd efgykvksa] csjkstxkj
;qokvksa vkSj m|fe;ksa ds fy, v‚Q dSail çf'k{k.k dk;ZØe Fks
¼rkfydk 3-1½A buesa ls vuqlwfpr tutkfr mi ;kstuk ¼Vh,lih½
ds rgr fdlkuksa ds fy, nks v‚u&dSail çf'k{k.k dk;ZØe vk;ksftr
fd, x, Fks] nks v‚u&dSail çf'k{k.k mÙkj&iwoÊ o igkM+h ¼,uÃ,p½
{ks= ?kVd ds rgr vk;ksftr fd, x,] vkSj lkr v‚u ,oa v‚Q
dSail çf'k{k.k dk;ZØe vuqlwfpr tkfr& mi ;kstuk ¼,llh&,lih½
?kVd ds varxZr vk;ksftr fd, x,A ekStwnk egkekjh dh fLFkfr
ds dkj.k] v‚uykbu çf'k{k.k dk;ZØe vk;ksftr djus ds fy,
2020 esa dh xÃ igy dks funs'kky; }kjk fjiksÉVx o"kZ ¼2021½ esa
Hkh tkjh j[kk x;k Fkk vkSj lHkh miyCèk Ã&yÉux lkexzh] fMftVy
o`Ùkfp=ksa dk mi;ksx fd;k x;k Fkk] ftuds ekè;e ls ns'k ds
fofHkUu {ks=ksa ls vk;s çfrHkkfx;ksa dks tkudkjh çnku dh xÃA
fjiksÉVx o"kZ ds nkSjku funs'kky; }kjk lapkfyr fofHkUu çf'k{k.k
dk;ZØeksa ls dqy 2437 çfrHkkxh ykHkkfUor gq, gSaA
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3. Online training on mushroom cultivation ICAR- DMR, 15-20 96 Dr. Sudheer Annepu
technology  Solan February

3- [kqEc dh [ksrh çks|ksfxdh ij v‚uykbu çf'k{k.k Hkk—vuqi & 15&20 Qjojh 96 M‚- lqèkhj vUusIiw
[kqEc vuqlUèkku
funs'kky;] lksyu

4. Online training on mushroom cultivation ICAR- DMR, 25 Feb-02 109 Dr. Manoj Nath
technology Solan March

4- [kqEc dh [ksrh çks|ksfxdh ij v‚uykbu çf'k{k.k Hkk—vuqi & 25 Qjojh & 109 M‚- eukst ukFk
[kqEc vuqlUèkku 02 ekpZ
funs'kky;] lksyu

5. Online training on mushroom cultivation ICAR- DMR, 08-13 84 Dr. Anupam Barh
technology Solan March

5- [kqEc dh [ksrh çks|ksfxdh ij v‚uykbu çf'k{k.k Hkk—vuqi & 08 &13 ekpZ 84 M‚- vuqie cM+
[kqEc vuqlUèkku
funs'kky;] lksyu

6. Online training on mushroom cultivation ICAR- DMR, 22-27 124 Dr. Yogesh Gautam
technology Solan March

6- [kqEc dh [ksrh çks|ksfxdh ij v‚uykbu çf'k{k.k Hkk—vuqi & 22&27 ekpZ 124 M‚- ;ksxs'k xkSre
[kqEc vuqlUèkku
funs'kky;] lksyu

7. Online training on mushroom cultivation ICAR- DMR, 05-09 April 33 Dr. B.L. Attri
technology  Solan

7- [kqEc dh [ksrh çks|ksfxdh ij v‚uykbu çf'k{k.k Hkk—vuqi & 05&09 vizSy 33 M‚- ch ,y v=h
[kqEc vuqlUèkku
funs'kky;] lksyu

8. Online training on mushroom cultivation ICAR- DMR, 26-30 April 96 Dr. Satish Kumar
technology Solan

8- [kqEc dh [ksrh çks|ksfxdh ij v‚uykbu çf'k{k.k Hkk—vuqi & 26&30 vizSy 96 M‚- lrh'k dqekj
[kqEc vuqlUèkku
funs'kky;] lksyu

9. Online training on mushroom cultivation ICAR- DMR, 10-15 May 79 Dr. Shwet Kamal
technology Solan

9- [kqEc dh [ksrh çks|ksfxdh ij v‚uykbu çf'k{k.k Hkk—vuqi & 10&15 eÃ 79 M‚- Üosr dey
[kqEc vuqlUèkku
funs'kky;] lksyu

10. Online training on ‘Mushroom Production ICAR- DMR, 18-20 May 133 Dr. B.L. Attri
as an Agribusiness Activity’ in collaboration Solan
with National Institute of Agricultural
Extension Management (MANAGE),
Hyderabad

10- jk"Vªh; —f"k foLrkj çcaèku laLFkku ¼eSust½] gSnjkckn Hkk—vuqi & 18&20 eÃ 133 M‚- ch ,y v=h
ds lg;ksx ls *—f"k O;olk; xfrfofèk ds :i esa [kqEc vuqlUèkku
e'k:e mRiknu* ij v‚uykbu çf'k{k.k funs'kky;] lksyu

11. Online training on mushroom cultivation ICAR- DMR, 24-29 May 39 Dr. Yogesh Gautam
technology Solan

11- [kqEc dh [ksrh çks|ksfxdh ij v‚uykbu çf'k{k.k Hkk—vuqi & 24&29 eÃ 39 M‚- ;ksxs'k xkSre
[kqEc vuqlUèkku
funs'kky;] lksyu
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12. Online training on mushroom cultivation ICAR- DMR, 7-11 June 53 Dr. Anil Kumar
technology Solan

12- [kqEc dh [ksrh çks|ksfxdh ij v‚uykbu çf'k{k.k Hkk—vuqi & 7&11 twu 53 M‚-vfuy dqekj
[kqEc vuqlUèkku
funs'kky;] lksyu

13. Online training on mushroom cultivation ICAR- DMR, 21-25 June 103 Dr. Anupam Barh
technology Solan

13- [kqEc dh [ksrh çks|ksfxdh ij v‚uykbu çf'k{k.k Hkk—vuqi & 21&25 twu 103 M‚-vuqie cM+
[kqEc vuqlUèkku
funs'kky;] lksyu

14. Online training on mushroom cultivation ICAR- DMR, 12-16 July 48 Dr. Manoj Nath
technology Solan

14- [kqEc dh [ksrh çks|ksfxdh ij v‚uykbu çf'k{k.k Hkk—vuqi & 12&16 tqykÃ 48 M‚-eukst ukFk
[kqEc vuqlUèkku
funs'kky;] lksyu

15. Training on Cordyceps cultivation ICAR- DMR, 15-17 July 2 Dr. Satish Kumar
 Solan

15- d‚ÆMlsIl dh [ksrh ij çf'k{k.k Hkk—vuqi & 15&17 tqykÃ 2 M‚-lrh'k dqekj
[kqEc vuqlUèkku
funs'kky;] lksyu

16. Training on spawn production technology ICAR- DMR, 22-24 July 3 Dr. Anil Kumar
 Solan

16- Li‚u mRiknu rduhd ij çf'k{k.k Hkk—vuqi & 22&24 tqykÃ 3 M‚-vfuy dqekj
[kqEc vuqlUèkku
funs'kky;] lksyu

17. Online training on mushroom cultivation ICAR- DMR, 26-30 July 46 Dr. Anuradha
technology  Solan  Srivastva

17- [kqEc dh [ksrh çks|ksfxdh ij v‚uykbu çf'k{k.k Hkk—vuqi & 26&30 tqykÃ 46 M‚- vuqjkèkk JhokLro
[kqEc vuqlUèkku
funs'kky;] lksyu

18. Training on Cordyceps cultivation ICAR- DMR, 28-30 July 2 Dr. Satish Kumar
Solan

18- d‚ÆMlsIl dh [ksrh ij çf'k{k.k Hkk—vuqi & 28&30 tqykÃ 2 M‚-lrh'k dqekj
[kqEc vuqlUèkku
funs'kky;] lksyu

19. Training on Shiitake cultivation ICAR- DMR, 09-10 August 2 Dr. Satish Kumar
Solan

19- f'kVkds [kqEc dh  [ksrh ij çf'k{k.k Hkk—vuqi & 09&10 vxLr 2 M‚-lrh'k dqekj
[kqEc vuqlUèkku
funs'kky;] lksyu

20. Online training on mushroom cultivation ICAR- DMR, 09-13 August 85 Dr. Manoj Nath
technology  Solan

20- [kqEc dh [ksrh çks|ksfxdh ij v‚uykbu çf'k{k.k Hkk—vuqi & 09&13 vxLr 85 M‚- eukst ukFk
[kqEc vuqlUèkku
funs'kky;] lksyu

21. Training on spawn production technology ICAR- DMR, 12-14 August 10 Dr. Anil Kumar
Solan

21- Li‚u mRiknu rduhd ij çf'k{k.k Hkk—vuqi & 12&14 vxLr 10 M‚- vfuy dqekj
[kqEc vuqlUèkku
funs'kky;] lksyu
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22. Online training on mushroom cultivation ICAR- DMR, 23-27 August 60 Dr. Anil Kumar
technology Solan

22- [kqEc dh [ksrh çks|ksfxdh ij v‚uykbu çf'k{k.k Hkk—vuqi & 23&27 vxLr 60 M‚- vfuy dqekj
[kqEc vuqlUèkku
funs'kky;] lksyu

23. Training on spawn production technology ICAR- DMR, 26-28 August 3 Dr. Anil Kumar
Solan

23- [kqEc dh [ksrh çks|ksfxdh ij v‚uykbu çf'k{k.k Hkk—vuqi & 26&28 vxLr 3 M‚- vfuy dqekj
[kqEc vuqlUèkku
funs'kky;] lksyu

24. Online training on mushroom cultivation ICAR- DMR, 6-10 49 Dr. Anupam Barh
technology  Solan September

24- [kqEc dh [ksrh çks|ksfxdh ij v‚uykbu çf'k{k.k Hkk—vuqi & 6&10 flrEcj 49 M‚- vuqie cM+
[kqEc vuqlUèkku
funs'kky;] lksyu

25. Training on spawn production technology ICAR- DMR, 9-11 3 Dr. Anil Kumar
Solan September

25 Li‚u mRiknu rduhd ij çf'k{k.k Hkk—vuqi & 9&11 flrEcj 3 M‚- vfuy dqekj
[kqEc vuqlUèkku
funs'kky;] lksyu

26. Training on Cordyceps cultivation ICAR- DMR, 20-22 7 Dr. Satish Kumar
 Solan September

26- d‚ÆMlsIl dh [ksrh ij çf'k{k.k Hkk—vuqi & 20&22 flrEcj 7 M‚- lrh'k dqekj
[kqEc vuqlUèkku
funs'kky;] lksyu

27. Online training on mushroom cultivation ICAR- DMR, 20-24 119 Dr. Anarase Dattatray
technology Solan September

27- [kqEc dh [ksrh çks|ksfxdh ij v‚uykbu çf'k{k.k Hkk—vuqi & 20&24 flrEcj 119 M‚- vujls nÙkk=;
[kqEc vuqlUèkku
funs'kky;] lksyu

28. Training on spawn production technology ICAR- DMR, 23-25 12 Dr. Anil Kumar
Solan September

28- Li‚u mRiknu rduhd ij çf'k{k.k Hkk—vuqi & 23&25 flrEcj 12 M‚- vfuy dqekj
[kqEc vuqlUèkku
funs'kky;] lksyu

29. Training program on mushroom cultivation Ruhen, Bilaspur 26th 100 Dr. Brijesh Yadav
under SC-SP  (Himachal September

Pradesh)
29- vuqlwfpr tkfr mi;kstuk ds rgr e'k:e :gsa] fcykliqj 26 flrEcj 100 M‚- c`ts'k ;kno

mRiknu rduhd ij çf'k{k.k dk;ZØe  ¼fgekpy çns'k½

30. Training program on mushroom cultivation ICAR- DMR, 28th 46 Dr. B.L. Attri &
under SC-SP at  Campus for farmers from Solan September Mrs. Shailja Verma
Bilaspur

30- fcykliqj ds fdlkuksa ds fy, ifjlj esa vuqlwfpr Hkk—vuqi & 28 flrEcj 46 M‚- ch ,y v=h ,o
tkfr mi;kstuk ds rgr e'k:e dh [ksrh ij [kqEc vuqlUèkku Jherh 'kSytk oekZ
çf'k{k.k dk;ZØe funs'kky;] lksyu a

31. Training program on mushroom cultivation ICAR- DMR, 11-16 14 Dr. B.L. Attri &
technology in collaboration with the Japan Solan October Shweta Bijla
International Cooperation Agency (JICA)
for farmers from Mandi, H.P.
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31- e.Mh] fgekpy çns'k ds fdlkuksa ds fy, tkiku Hkk—vuqi & 11&16 vDVwcj 14 M‚- ch ,y v=h ,oa
varjkZ"Vªh; lg;ksx ,tsalh ¼tsvkÃlh,½ ds lg;ksx [kqEc vuqlUèkku Üosrk fctyk
ls e'k:e dh [ksrh çkS|ksfxdh ij çf'k{k.k dk;ZØeA funs'kky;] lksyu

32. Training on spawn production technology ICAR- DMR, 21-23 1 Dr. Anil Kumar
Solan October

32- Li‚u mRiknu rduhd ij çf'k{k.k Hkk—vuqi & 21&23 vDVwcj 1 M‚- vfuy dqekj
[kqEc vuqlUèkku
funs'kky;] lksyu

33. Training on Cordyceps cultivation ICAR- DMR, 25-28 7 Dr. Satish Kumar
Solan October

33- d‚ÆMlsIl dh [ksrh ij çf'k{k.k Hkk—vuqi & 25&28 vDVwcj 7 M‚- lrh'k dqekj
[kqEc vuqlUèkku
funs'kky;] lksyu

34. Online training on mushroom cultivation ICAR- DMR, 25-29 17 Shweta Bijla
technology Solan October

34- [kqEc dh [ksrh çks|ksfxdh ij v‚uykbu çf'k{k.k Hkk—vuqi & 25&29 vDVwcj 17 Üosrk fctyk
[kqEc vuqlUèkku
funs'kky;] lksyu

35. Training on spawn production technology ICAR- DMR, 28-30 6 Dr. Anil Kumar
Solan October

35- Li‚u mRiknu rduhd ij çf'k{k.k Hkk—vuqi & 28&30 vDVwcj 6 M‚- vfuy dqekj
[kqEc vuqlUèkku
funs'kky;] lksyu

36. Online training on mushroom cultivation ICAR- DMR, 08-12 25 Dr. Anuradha
technology Solan November Srivastva

36- [kqEc dh [ksrh çks|ksfxdh ij v‚uykbu çf'k{k.k Hkk—vuqi & 08&12 uoEcj 25 M‚- vuqjkèkk JhokLro
[kqEc vuqlUèkku
funs'kky;] lksyu

37. Training on spawn production technology ICAR- DMR, 10-12 2 Dr. Anil Kumar
Solan November

37- Li‚u mRiknu rduhd ij çf'k{k.k Hkk—vuqi & 10&12 uoEcj 2 M‚- vfuy dqekj
[kqEc vuqlUèkku
funs'kky;] lksyu

38. Training program on mushroom cultivation ICAR- DMR, 15-17 28 Dr. B.L. Attri &
under TSP from Kinnour Solan November Mrs. Shailja Verma

38- fdUukSj ds çfrHkkfx;ksa ds fy, Vh,lih Hkk—vuqi & 15&17 uoEcj 28 M‚- ch ,y v=h ,o
¼vuqlwfpr tutkfr mi ;kstuk½ ds rgr e'k:e [kqEc vuqlUèkku Jherh 'kSytk oekZ
dh [ksrh ij çf'k{k.k dk;ZØe funs'kky;] lksyu a

39. Training on Cordyceps cultivation ICAR- DMR, 18-20 10 Dr. Satish Kumar
Solan November

39- d‚ÆMlsIl dh [ksrh ij çf'k{k.k Hkk—vuqi & 18&20 uoEcj 10 M‚- lrh'k dqekj
[kqEc vuqlUèkku
funs'kky;] lksyu

40. Online training on mushroom cultivation ICAR- DMR, 22-26 37 Dr. Satish Kumar
technology  Solan November

40- [kqEc dh [ksrh çks|ksfxdh ij v‚uykbu çf'k{k.k Hkk—vuqi & 22&26 uoEcj 37 M‚- lrh'k dqekj
[kqEc vuqlUèkku
funs'kky;] lksyu
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41. Training on spawn production technology ICAR- DMR, 25-27 1 Dr. Anil Kumar
Solan November

41- Li‚u mRiknu rduhd ij çf'k{k.k Hkk—vuqi & 25&27 uoEcj 1 M‚- vfuy dqekj
[kqEc vuqlUèkku
funs'kky;] lksyu

42. Training program on mushroom cultivation Wasni, Sirmour, 27th 100 Dr. B.L. Attri &
under SC-SP (Himachal November Shweta Bijla

Pradesh)
42- vuqlwfpr tkfr mi;kstuk ds rgr e'k:e oluh] fljekSj] 27 uoEcj 100 M‚- ch ,y v=h ,oa

dh [ksrh ij çf'k{k.k dk;ZØe ¼fgekpy çns'k½ Üosrk fctyk

43. Training program on mushroom cultivation ICAR- DMR, 29 November- 31 Dr. Satish Kumar,
under TSP for farmers from Kinnour Solan 01 December  Shweta Bijla &

Mrs. Shailja Verma
43- fdUukSj ds çfrHkkfx;ksa ds fy, Vh,lih Hkk—vuqi & 29 uoacj& 31 M‚- lrh'k dqekj]

¼vuqlwfpr tutkfr mi ;kstuk½ ds rgr e'k:e [kqEc vuqlUèkku 01 fnlacj Üosrk fctyk vkSj
dh [ksrh ij çf'k{k.k dk;ZØe funs'kky;] lksyu Jherh 'kSytk oekZ

44. Online training on mushroom cultivation ICAR- DMR, 06-10 44 Dr. B.L. Attri
technology Solan December

44- [kqEc dh [ksrh çks|ksfxdh ij v‚uykbu çf'k{k.k Hkk—vuqi & 06&10 fnlEcj 44 M‚- ch ,y v=h
[kqEc vuqlUèkku
funs'kky;] lksyu

45. Training on spawn production technology ICAR- DMR, 8-10 10 Dr. Anil Kumar
Solan December

45- Li‚u mRiknu rduhd ij çf'k{k.k Hkk—vuqi & 8&10 fnlEcj 10 M‚- vfuy dqekj
[kqEc vuqlUèkku
funs'kky;] lksyu

46. Training program on mushroom cultivation ICAR- DMR, 13-15 35 Dr. B.L. Attri &
under NEH for farmers from Assam Solan December Mrs. Shailja Verma

46- vle ds fdlkuksa ds fy, ,uÃ,p ds rgr Hkk—vuqi & 13&15 fnlEcj 35 M‚- ch ,y v=h ,o
e'k:e dh [ksrh ij çf'k{k.k dk;ZØe [kqEc vuqlUèkku Jherh 'kSytk oekZ

funs'kky;] lksyu a

47. Training program on mushroom cultivation Matyana, Shimla, 2nd 50 Dr. Anupam Barh
under SC-SP  (Himachal December

Pradesh)
47- vuqlwfpr tkfr mi;kstuk ds rgr e'k:e dh efV;kuk] f'keyk] 2 fnlEcj 50 M‚- vuqie cM+

[ksrh ij çf'k{k.k dk;ZØe ¼fgekpy çns'k½

48. Training program on mushroom cultivation ICAR- DMR, 16th 93 Dr. B.L. Attri,
under  SC-SP for farmers from Shaktighat, Solan December Shweta Bijla &
Solan, H.P. Mrs. Shailja Verma

48- 'kfä?kkV] lksyu] fgekpy çns'k ds fdlkuksa ds Hkk—vuqi & 16 fnlEcj 93 M‚- ch ,y v=h]
fy, vuqlwfpr tkfr mi;kstuk ds rgr e'k:e [kqEc vuqlUèkku Üosrk fctyk vkSj
dh [ksrh ij çf'k{k.k dk;ZØe funs'kky;] lksyu Jherh 'kSytk oekZ

49. Online training on mushroom cultivation ICAR- DMR, 20-24 50 Dr. Anil Kumar
technology  Solan December

49- [kqEc dh [ksrh çks|ksfxdh ij v‚uykbu çf'k{k.k Hkk—vuqi & 20&24 fnlEcj 50 M‚- vfuy dqekj
[kqEc vuqlUèkku
funs'kky;] lksyu

50. Training on spawn production technology ICAR- DMR, 22-24 2 Dr. Anil Kumar
 Solan December
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50- Li‚u mRiknu rduhd ij çf'k{k.k Hkk—vuqi & 22&24 fnlEcj 2 M‚- vfuy dqekj
[kqEc vuqlUèkku
funs'kky;] lksyu

51. Training program on mushroom cultivation ICAR- DMR, 23rd 52 Dr. B.L. Attri &
under  SC-SP for farmers from Shunnu, Solan December Mrs. Shailja Verma
Solan, H.P.

51- 'kqUuq] lksyu] fgekpy çns'k ds fdlkuksa ds fy, Hkk—vuqi & 23 fnlEcj 52 M‚- ch ,y v=h ,o
vuqlwfpr tkfr mi;kstuk ds rgr e'k:e dh [kqEc vuqlUèkku Jherh 'kSytk oekZ
[ksrh ij çf'k{k.k dk;ZØe funs'kky;] lksyu

52. Training program on mushroom cultivation ICAR- DMR, 27-29 36 Dr. Satish Kumar,
under NEH for farmers from Assam  Solan December Shweta Bijla &

Mrs. Shailja Verma
52- vle ds fdlkuksa ds fy, ,uÃ,p ds rgr e'k:e Hkk—vuqi & 27&29 fnlEcj 36 M‚- lrh'k dqekj]

dh [ksrh ij çf'k{k.k dk;ZØe [kqEc vuqlUèkku Üosrk fctyk vkSj
funs'kky;] lksyu Jherh 'kSytk oekZ

53. Training program on mushroom cultivation ICAR- DMR, 30th 36 Dr. B.L. Attri &
under  SC-SP  for farmers from Bilaspur, Solan December Mrs. Shailja Verma
H.P.

53- fcykliqj] fgekpy çns'k ds fdlkuksa ds fy, Hkk—vuqi & 30fnlEcj 36 M‚- ch ,y v=h ,oa
vuqlwfpr tkfr mi;kstuk ds rgr e'k:e dh [kqEc vuqlUèkku Jherh 'kSytk oekZ
[ksrh ij çf'k{k.k dk;ZØe funs'kky;] lksyu

Training programmes and achievements under TSP
and NEH

Under the Tribal Sub Plan (TSP), the Directorate organized
two on- campus training programs in which a total of 59
tribal farmers attended from different tribal areas of Kinnour
(Himachal Pradesh). The farmers were given lectures on
various aspects of mushroom cultivation and some practical
demonstrations were also performed. The participants in
the training programs were also provided with critical inputs
and mushroom cultivation literature to initiate mushroom
cultivation at their level. Moreover, two on-campus trainings
under NEH (North Eastern and Hilly region) component
were conducted which were attended by 71 participants
belonging to various regions of Assam. These trainees were
also provided with required inputs and mushroom
cultivation literature during the trainings (Fig. 3.1).

Vh,lih vkSj ,uÃ,p ds rgr çf'k{k.k dk;ZØe vkSj

miyfCèk;ka

tutkrh; mi ;kstuk ¼Vh,lih½ ds rgr funs'kky; us nks ifjlj
çf'k{k.k dk;ZØe vk;ksftr fd, ftlesa fdUukSj ¼fgekpy çns'k½
ds fofHkUu tutkrh; {ks=ksa ls dqy 59 tutkrh; fdlkuksa us Hkkx
fy;kA fdlkuksa dks [kqEc dh [ksrh ds fofHkUu igyqvksa ij O;k[;ku
fn, x, vkSj dqN O;kogkfjd çn'kZu Hkh fd, x,A çf'k{k.k
dk;ZØeksa esa Hkkx ysus okyksa dks muds Lrj ij [kqEc dh [ksrh 'kq:
djus ds fy, egRoiw.kZ buiqV vkSj [kqEc dh [ksrh dk lkfgR; Hkh
çnku fd;k x;kA blds vykok] ,uÃ,p ¼iwoksZÙkj vkSj igkM+h {ks=½
?kVd ds rgr nks v‚u&dSail ¼ifjlj½ çf'k{k.k vk;ksftr fd,
x,] ftlesa vle ds fofHkUu {ks=ksa ls lacafèkr 71 çfrHkkfx;ksa us
Hkkx fy;kA bu çf'k{kqvksa dks çf'k{k.k ds nkSjku vko';d buiqV
vkSj [kqEc dh [ksrh lacaèkh lkfgR; Hkh çnku fd;k x;k ¼fp= 3-1½A
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Fig. 3.1. Mushroom cultivation trainings under TSP and NEH

fp= 3-1 Vh,lih vkSj ,uÃ,p ds rgr e'k:e dh [ksrh dk çf'k{k.k

Training programmes for Scheduled Caste under SC-
SP

During the year 2021, seven trainings were conducted for
farmers, farmwomen, and youth belonging to Scheduled
Caste under Scheduled Caste-Sub Plan (SC-SP-2021-22)
component. Among these, four on-campus and three off
campus trainings at Bilaspur, Shimla and Sirmour
(Himachal Pradesh) were conducted.A total number of 477
trainees attended these programs from various regions such
as Bilaspur, Sirmour, Matyana (Shimla), Shaktighat
(Solan) and Shunnu (Solan). Important mushroom
cultivation inputs and literature were also distributed to
the trainees. At the end of each training program an
interactive feedback session was conducted so that any
constraints faced by participants with regards to mushroom
cultivation can be identified and necessary solutions were
provided by concerned scientist for successful mushroom
production (Fig. 3.2).

,llh&,lih ds rgr vuqlwfpr tkfr ds fy, çf'k{k.k
dk;ZØe

o"kZ 2021 ds nkSjku vuqlwfpr tkfr&mi ;kstuk ¼,llh&,lih&
2021&22½ ?kVd ds rgr fdlkuksa] d`"kd efgykvksa vkSj vuqlwfpr
tkfr ds ;qokvksa ds fy, lkr çf'k{k.k dk;ZØe vk;ksftr fd,
x,A buesa ls pkj v‚u&dSail vkSj rhu v‚Q dSail çf'k{k.k
fcykliqj] f'keyk vkSj fljekSj ¼fgekpy çns'k½ esa vk;ksftr fd,
x,A bu dk;ZØeksa esa fcykliqj] fljekSj] efV;kuk ¼f'keyk½] 'kfä?kkV
¼lksyu½ vkSj 'kqUuw ¼lksyu½ tSls fofHkUu {ks=ksa ls dqy 477 çf'k{kqvksa
us Hkkx fy;kA çf'k{kqvksa dks egRoiw.kZ [kqEc dh [ksrh ds buiqV vkSj
lkfgR; Hkh forfjr fd, x,A çR;sd çf'k{k.k dk;ZØe ds var esa
,d laoknkRed çfrfØ;k l= vk;ksftr fd;k x;k rkfd [kqEc dh
[ksrh ds lacaèk esa çfrHkkfx;ksa dks vkus okyh fdlh Hkh ckèkk dh
igpku dh tk lds vkSj lQy [kqEc mRiknu ds fy, lacafèkr
oSKkfud }kjk vko';d lekèkku çnku fd;k tk lds ¼fp= 3-2½A
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Fig.3.2. Activities of mushroom cultivation under SC-SP

fp=-3-2- ,llh&,lih ds rgr e'k:e dh [ksrh dh xfrfofèk;ka

Individual training programmes

Apart from this, trainings on specific mushroom cultivation
technologies are also organized by the Directorate. In the
year 2021, two day training on Shiitake mushroom
cultivation was organized which was attended by two
participants from Solan (Himachal Pradesh). Moreover,
five trainings on cultivation technology of Cordyceps were
organized by the Directorate in which total 28 trainees
participated from states like Uttarakhand, Punjab, Haryana,
Rajasthan, Karnataka, Uttar Pradesh, and Madhya Pradesh.
It is a two day training where participants are given first-
hand information, relevant literature, and practical
demonstration on Cordyceps mushroom cultivation. Due
to increasing demand of Cordyceps among masses, such
trainings will gain more popularity in the coming time.
Quality spawn is foremost requirement of mushroom
cultivation. Directorate also conducts spawn production
trainings in which trainees are given firsthand information
and practical demonstration on the process of quality
spawn production. At the end, they are also shown video
films on spawn production. A total number of eleven
trainings on spawn production technology were organized
in which total 53 trainees participated.

Sponsored/ collaborative training programmes

The Directorate also organizes training programs in
collaboration with other institutions/ agencies. In 2021,
two such trainings were organized. An online training on
mushroom production as an agribusiness activity was
conducted for potential entrepreneurs and mushroom
growers in collaboration with MANAGE, Hyderabad. It
was attended by 133 participants and various lectures on

vU; fo'ks"k [kqEcksa ds fy, O;fäxr çf'k{k.k dk;ZØe

blds vykok funs'kky; }kjk fofHkUu [kqEc mRiknu çkS|ksfxfd;ksa
ij çf'k{k.k Hkh vk;ksftr fd;k tkrk gSA o"kZ 2021 esa f'kVkds [kqEc
dh [ksrh ij nks fnolh; çf'k{k.k dk vk;kstu fd;k x;k ftlesa
lksyu ¼fgekpy çns'k½ ds nks çfrHkkfx;ksa us Hkkx fy;kA blds
vykok] funs'kky; }kjk d‚ÆMlsIl dh [ksrh rduhd ij ikap
çf'k{k.k vk;ksftr fd, x,] ftlesa mÙkjk[kaM] iatkc] gfj;k.kk]
jktLFkku] dukZVd] mÙkj çns'k vkSj eè; çns'k tSls jkT;ksa ls dqy
28 çf'k{kqvksa us Hkkx fy;kA ;g nks fnolh; çf'k{k.k gS tgka
çfrHkkfx;ksa dks d‚ÆMlsIl [kqEc dh [ksrh ij çR;{k tkudkjh]
çklafxd lkfgR; vkSj çk;kSfxd çn'kZu fn;k tkrk gSA turk ds
chp d‚ÆMlsIl dh c<+rh ekax ds dkj.k vkus okys le; esa bl
rjg ds çf'k{k.kksa dks vkSj vfèkd yksdfç;rk feysxhA [kqEc dh
[ksrh ds fy, xq.koÙkkiw.kZ Li‚u lcls egRoiw.kZ vko';drk gSA
funs'kky; Li‚u mRiknu çf'k{k.k Hkh vk;ksftr djrk gS ftlesa
çf'k{kqvksa dks xq.koÙkkiw.kZ Li‚u mRiknu dh çfØ;k ij çR;{k
tkudkjh vkSj çk;kSfxd çn'kZu fn;k tkrk gSA var esa mUgsa Li‚u
mRiknu ij ohfM;ks fQYesa Hkh fn[kkÃ tkrh gSaA Li‚u mRiknu
rduhd ij dqy 11 çf'k{k.k vk;ksftr fd, x, ftlesa dqy 53
çf'k{kqvksa us Hkkx fy;kA

çk;ksftr@lg;ksxh çf'k{k.k dk;ZØe

funs'kky; vU; laLFkkuksa@,tsafl;ksa ds lg;ksx ls çf'k{k.k dk;ZØe
Hkh vk;ksftr djrk gSA 2021 esa bl rjg ds nks çf'k{k.k vk;ksftr
fd, x, FksA eSust] gSnjkckn ds lg;ksx ls laHkkfor m|fe;ksa vkSj
[kqEc mRikndksa ds fy, ,d d`f"k O;olk; xfrfofèk ds :i esa [kqEc
mRiknu ij ,d v‚uykbu çf'k{k.k vk;ksftr fd;k x;k FkkA
blesa 133 çfrHkkfx;ksa us Hkkx fy;k ftlesa [kqEc dh [ksrh vkSj
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mushroom farming and its importance as a commercial
business activity were given. Another collaborative
training program was organized with Japan International
Co-operation Agency (JICA) in which 14 participants from
Mandi, Himachal Pradesh attended a six day training
program on mushroom cultivation technology. Critical
inputs and relevant literature was also distributed to them
during the training program.

Online mushroom cultivation training
programmes

Due to persistent pandemic situation, Directorate
continued conducting online training programmes on
mushroom cultivation technology in the year 2021 also.
These trainings help in creating initial motivation among
the interested participants. Online training programs
consisted of 5-6 days training in which participants
attended online lectures related to various aspects of
different mushroom cultivation. At the end of each online
training program, an interactive session was organized so
that all the queries of participants can be sorted out by the
concerned resource person. The participants were provided
with digital literature in the form of power point
presentations and documents. In 2021, a total of 23
mushroom cultivation training programs were conducted
in online mode and a total of 1600 participants from
different parts of the country participated in these online
trainings throughout the year.

Three months hands-on training programme

A hands-on training program for three months is organized
by the Directorate so that the participants are able to
experience all the aspects related to mushroom cultivation.
Since, mushroom cultivation is highly technical in nature
particularly button mushroom compost production, spawn
preparation along with various crop management practices,
such training programs are critical to give the potential
growers a necessary practical experience. It helps in
generating skilled man power leading to high growth of Indian
mushroom industry. The trainees are provided first-hand
information and practical experience of growing Button
mushroom and other specialty mushrooms themselves. They
are delivered information and practical experience in spawn
production, compost and casing soil preparation, farm design
and structure, crop management, harvesting, and post-harvest
management of various mushrooms such as Button
mushroom, Oyster mushroom, Paddy straw mushroom,
Milky mushroom and Shiitake mushroom. During 2021, two
such hands-on training programs were conducted in the DMR

O;kolkf;d xfrfofèk;ksa ij fofHkUu O;k[;ku fn, x,A tkiku
baVjus'kuy dks&v‚ijs'ku ,tsalh ¼tsvkÃlh,½ ds lkFk ,d vU;
lg;ksxh çf'k{k.k dk;ZØe vk;ksftr fd;k x;k ftlesa eaMh] fgekpy
çns'k ds 14 çfrHkkfx;ksa us [kqEc dh [ksrh çkS|ksfxdh ij Ng
fnolh; çf'k{k.k dk;ZØe esa Hkkx fy;kA bl çf'k{k.k dk;ZØe ds
nkSjku mUgsa egRoiw.kZ tkudkjh vkSj çklafxd lkfgR; Hkh forfjr
fd;k x;kA

funs'kky; es a v‚uykbu [kqEc dh [ksrh çf'k{k.k
dk;ZØe

yxkrkj egkekjh dh fLFkfr ds dkj.k] funs'kky; us o"kZ 2021 esa
Hkh [kqEc dh [ksrh çkS|ksfxdh ij v‚uykbu çf'k{k.k dk;ZØe
vk;ksftr djuk tkjh j[kkA ;s v‚uykbu çf'k{k.k bPNqd çfrHkkfx;ksa
ds chp çkjafHkd çsj.kk cukus esa enn djrk gSA v‚uykbu çf'k{k.k
dk;ZØeksa esa 5&6 fnuksa dk çf'k{k.k 'kkfey Fkk ftlesa çfrHkkfx;ksa
us [kqEc dh [ksrh ds fofHkUu igyqvksa ls lacafèkr v‚uykbu O;k[;ku
esa Hkkx fy;kA çR;sd v‚uykbu çf'k{k.k dk;ZØe ds var esa ,d
ijLij laoknkRed l= dk vk;kstu fd;k x;k rkfd çfrHkkfx;ksa
ds lHkh ç'uksa dks lacafèkr oSKkfudksa }kjk gy fd;k tk ldsA
çfrHkkfx;ksa dks ikoj IokbaV çstsaVs'ku vkSj nLrkostksa ds :i esa
fMftVy lkfgR; çnku fd;k x;kA 2021 esa [kqEc dh [ksrh ij
dqy 23 çf'k{k.k dk;ZØe v‚uykbu eksM esa vk;ksftr fd, x,
vkSj ns'k ds fofHkUu fgLlksa ls dqy 1600 çfrHkkfx;ksa us iwjs o"kZ bu
v‚uykbu çf'k{k.kksa esa Hkkx fy;kA

rhu ekg vofèk dk O;kogkfjd çf'k{k.k dk;ZØe

funs'kky; }kjk rhu eghus ds fy, ,d O;kogkfjd çf'k{k.k dk;ZØe
vk;ksftr fd;k tkrk gS rkfd çfrHkkxh [kqEc dh [ksrh ls lacafèkr
lHkh igyqvksa dk vuqHko dj ldsaA pwafd [kqEc dh [ksrh çd`fr esa
vR;fèkd rduhdh gS] fo'ks"k :i ls cVu [kqEc dEiksLV mRiknu]
fofHkUu Qly çcaèku çFkkvksa ds lkFk Li‚u rS;kjh] ,sls çf'k{k.k
dk;ZØe laHkkfor mRikndksa dks ,d vko';d O;kogkfjd vuqHko
nsus ds fy, egRoiw.kZ gSaA ;g dq'ky ekuo 'kfä iSnk djus esa enn
djrk gS ftlls Hkkjrh; [kqEc m|ksx dk mPp fodkl gksrk gSA
çf'k{kqvksa dks Lo;a cVu [kqEc vkSj vU; fof'k"V [kqEc mxkus dh
çR;{k tkudkjh vkSj O;kogkfjd vuqHko çnku fd;k tkrk gSA mUgsa
Li‚u mRiknu] [kkn vkSj vkoj.k feêh dh rS;kjh] QkeZ fMtkbu
vkSj lajpuk] Qly çcaèku] dVkÃ] vkSj cVu [kqEc] <Èxjh [kqEc]
èkku iqvky [kqEc] feYdh [kqEc] f'kVkds [kqEc tSls fofHkUu [kqEc dh
dVkÃ ds ckn çcaèku esa tkudkjh vkSj O;kogkfjd vuqHko fn;k
tkrk gSA 2021 ds nkSjku Mh,evkj ifjlj esa tqykÃ ls vDVwcj
vkSj vDVwcj 2021 ls tuojh 2022 rd nks ,sls O;kogkfjd
çf'k{k.k dk;ZØe vk;ksftr fd, x,] ftlesa ns'k ds fofHkUu jkT;ksa
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campus from July to October and from October to January
2022 in which a total of 17 trainees participated from various
states of the country such as Delhi, Uttarakhand, Punjab, Uttar
Pradesh, Rajasthan, Andhra Pradesh and Maharashtra. They
were fully encouraged and prepared to start their own growing
unit for crop production, compost production and processing
also (Fig.3.2).

Fig. 3.2.Participants of three months training engaged in compost preparation

fp= 3-3 rhu ekg çf'k{k.k ds çfrHkkxh dEiksLV rS;kj djrs gq,

National Mushroom Mela-2021

In view of prevailing Covid-19 restrictions, the Directorate
organized the 25th National Mushroom Mela 2021 on 10th

September in semi-virtual mode. The event was chaired
by Dr. B.K. Pandey, ADG (Horticultural Science), ICAR,
New Delhi along with other dignitaries Dr. V.K. Pandey,
ADG (Horticultural Science), Dr. Manjit Singh, Ex-
Director, ICAR- DMR, Solan, Dr. V.P. Sharma, Director,
ICAR- DMR , Solan, all the Scientists from AICRP
Mushroom Centers, Mr. Rajnish Kanwar (Manager, State
Bank of India, Chambaghat, Solan), Mrs. Shweta
(Manager, State Bank of India, Chambaghat, Solan), Dr.
A.K. Singh (Deputy Director, National Horticulture Board,
Shimla), and all the Scientists and staff members of ICAR-
DMR, Solan. The 32 AICRP centers joined several farmers
to the Mela from their end via online mode. However, the
event was also attended offline by 100 farmers,
farmwomen, and rural youth adopted under Mera Gaon
Mera Gaurav (MGMG) scheme, from states like  Punjab,
Haryana, Uttar Pradesh, Bihar, and by students of Regional
University of Management and Technology (RIMT)
University, Punjab in the DMR campus itself (Fig. 3.4).
An exhibition of different mushrooms and improved
technologies along with value added products was also
organized in the Mela which was visited by the offline

tSls fnYyh] mÙkjk[kaM] iatkc] mÙkj çns'k] jktLFkku] vkaèkz çns'k
vkSj egkjk"Vª ls dqy 17 çf'k{kqvksa us Hkkx fy;kA mUgsa iwjh rjg ls
çksRlkfgr fd;k x;k vkSj Qly mRiknu] [kkn mRiknu vkSj
çlaLdj.k ds fy, viuh [kqn dh mRiknu bdkÃ 'kq: djus ds
fy, Hkh rS;kj fd;k x;k ¼fp= 3-2½A

jk"Vªh; [kqEc esyk&2021

çpfyr dksfoM&19 çfrcaèkksa dks ns[krs gq, funs'kky; us 25osa
jk"Vªh; [kqEc esyk 2021 dk 10 flracj dks lseh&opqZvy eksM esa
vk;kstu fd;kA dk;ZØe dh vè;{krk M‚- ch-ds- ikaMs] ,Mhth
¼ckxokuh foKku½] Hkkd`vuqi] uÃ fnYyh lfgr vU; x.kekU;
O;fä M‚- oh-ds- ikaMs] ,Mhth ¼ckxokuh foKku½] M‚- eathr Çlg]
iwoZ funs'kd] Hkkd`vuqi&Mh,evkj] lksyu] M‚- oh-ih- 'kekZ] funs'kd]
Hkkd`vuqi&Mh,evkj] lksyu] ,vkÃlhvkjih [kqEc dsaæksa ds lHkh
oSKkfud] Jh jtuh'k daoj ¼çcaèkd] Hkkjrh; LVsV cSad] pack?kkV]
lksyu½] Jherh Üosrk ¼çcaèkd] Hkkjrh; LVsV cSad] pack?kkV] lksyu½]
M‚- ,-ds- Çlg ¼mi funs'kd] jk"Vªh; ckxokuh cksMZ] f'keyk½] vkSj
vkÃlh,vkj&Mh,evkj] lksyu ds lHkh oSKkfud vkSj deZpkjh
lnL; mifLFkr FksA 32 ,vkÃlhvkjih dsaæ v‚uykbu eksM ds
ekè;e ls dÃ fdlkuksa ds lkFk esys esa 'kkfey gq,A bl dk;ZØe
esa iatkc] gfj;k.kk] mÙkj çns'k] fcgkj tSls jkT;ksa ls vk;s yksx vkSj
{ks=h; çcaèku ,oa çkS|ksfxdh foÜofo|ky; ds Nk=] esjk xk¡o esjk
xkSjo ¼MGMG½ ;kstuk ds rgr xksn fy, x, 100 fdlkuksa] d`f"k
efgykvksa vkSj xzkeh.k ;qokvksa us Hkh Hkkx fy;k ¼fp= 3-4½A esys esa
ewY; oÆèkr mRiknksa ds lkFk&lkFk fofHkUu [kqEc vkSj mUur
çkS|ksfxfd;ksa dh ,d çn'kZuh Hkh vk;ksftr dh xÃ] ftlesa ifjlj
esa mifLFkr çfrHkkfx;ksa us nkSjk fd;kA ;g çn'kZuh oLrqr% tqM+s gq,
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participants. This exhibition was shown to virtually
connected participants through online mode in video form.
In order to create awareness on various improved
technologies/practices of mushroom cultivation to the
participants, farm visit of the growing units of the
Directorate was conducted for offline participants. The
dignitaries addressed participants on various aspects of
mushroom cultivation such as importance of quality spawn
for mushroom production, meeting the demand-supply gap
with increasing production, utilization of agricultural
residues for mushroom farming, value addition to create
innovative mushroom products, utilization of spent
mushroom substrate by making compost, vermicompost
etc. The participants were also given information on
schemes related to promote mushroom growers by SBI
and NHB officials. The Chief Guest released technical
folders and various varieties developed by the Directorate.
In the afternoon session, a Kisan Goshthi was held to
provide solution on various mushroom farming related
problems of the growers. These were addressed by a panel
of experts/ Scientists of the Directorate.

Fig.3.4.Celebration of 25th National Mushroom Mela through virtual and offline mode

fp= 3-4- opqZvy vkSj v‚Qykbu eksM ds ekè;e ls 25 osa jk"Vªh; e'k:e esys dk vk;kstu

Six progressive mushroom growers were also recognized
and awarded by the Directorate for using innovative
mushroom farming practices and for promoting
mushroom farming in their own and fellow community
thus providing livelihood to rural youth and women. The
Directorate acknowledged their efforts in encouraging
their village youth, farmers and farm women to adopt
mushroom cultivation as a stable income generating
enterprise. These growers were recognized from different
states throughout the country and were felicitated by the
Directorate. These awardees were also called to share their
success story and experiences to motivate all the
participants attending the Mela.

çfrHkkfx;ksa dks v‚uykbu eksM ds ekè;e ls ohfM;ks ds :i esa
fn[kkÃ xÃA çfrHkkfx;ksa dks [kqEc dh [ksrh dh fofHkUu mUur
rduhdksa@çFkkvksa ds ckjs esa tkx:drk iSnk djus ds fy, çfrHkkfx;ksa
dks funs'kky; dh mRiknu bdkb;ksa dk nkSjk vk;ksftr fd;k x;k
FkkA x.kekU; O;fä;ksa us [kqEc dh [ksrh ds fofHkUu igyqvksa ij
çfrHkkfx;ksa dks lacksfèkr fd;k tSls fd [kqEc mRiknu ds fy,
xq.koÙkk okys Liku dk egRo] c<+rs mRiknu ds lkFk ekax&vkiwÆr
ds varj dks iwjk djuk] [kqEc dh [ksrh ds fy, d`f"k vo'ks"kksa dk
mi;ksx] u,&u, [kqEc mRikn cukus ds fy, ewY;oèkZu] ,l ,e~
,l dk mi;ksx [kkn] oeÊdEiksLV vkfn cukdj lClVªsV rS;kj
djuk vkfnA ,lchvkÃ vkSj ,u,pch ds vfèkdkfj;ksa }kjk çfrHkkfx;ksa
dks [kqEc mRikndksa dks c<+kok nsus ls lacafèkr ;kstukvksa dh tkudkjh
Hkh nh xÃA eq[; vfrfFk us funs'kky; }kjk fodflr rduhdh
QksYMj vkSj fofHkUu fdLeksa dk foekspu fd;kA nksigj ds l= esa
fdlkuksa dh [kqEc dh [ksrh ls lacafèkr fofHkUu leL;kvksa ds
lekèkku ds fy, fdlku xks"Bh dk vk;kstu fd;k x;kA bUgsa
funs'kky; ds fo'ks"kKksa@oSKkfudksa ds ,d iSuy us lacksfèkr
fd;kA

funs'kky; }kjk Ng çxfr'khy [kqEc mRikndksa dks Hkh lEekfur
fd;k x;k vkSj mUgsa uohu [kqEc [ksrh çFkkvksa dk mi;ksx djus
vkSj vius lkFkh leqnk; esa [kqEc dh [ksrh dks c<+kok nsus ds fy,
xzkeh.k ;qokvksa vkSj efgykvksa dks vkthfodk çnku djus ds fy,
lEekfur fd;k x;kA funs'kky; us vius xkao ds ;qokvksa] fdlkuksa
vkSj d`f"k efgykvksa dks [kqEc dh [ksrh dks ,d fLFkj vk; iSnk
djus okys m|e ds :i esa viukus ds fy, çksRlkfgr djus ds
muds ç;klksa dks çksRlkfgr fd;kA bu mRikndksa dks ns'k Hkj ds
fofHkUu jkT;ksa ls ekU;rk feyh vkSj funs'kky; }kjk lEekfur
fd;k x;kA bu iqjLdkj fotsrkvksa dks esys esa Hkkx ysus okys lHkh
çfrHkkfx;ksa dks çsfjr djus ds fy, viuh lQyrk dh dgkuh vkSj
vuqHko lk>k djus ds fy, Hkh cqyk;k x;kA
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Achievements of grower’s falicitated with “Progressive Mushroom Grower” award
Þçxfr'khy [kqEc mRikndÞ iqjLdkj ls lEekfur mRikndksa dh miyfCèk;ka

Sh. Narender Singh

Sh. Narender Singh from Namhol district
Bilaspur (H.P.) started mushroom cultivation
in 2008. At present he is producing 14,000
mushroom compost bags along with 10 tons of
mushroom spawn earning revenue of Rs. 14.00
lakhs. He cultivates White Button mushroom
in the controlled unit having two rooms with a
capacity of 1500 bags each and earned Rs. 8 lakhs from
it. He is also supplying button mushroom compost and
spawn to other mushroom growers in the state. He has
also employed 7 rural youths in various activities of
mushroom cultivation.

Mrs. Rajkumari Binita Devi

Mrs. Rajkumari Binita Devi from
Moirangkampu Sajeb, Imphal (Manipur)
initiated oyster and paddy straw mushroom
cultivation in 2011 and 2015 respectively and
presently producing 50 and 15 kg in 4 and 3
rooms respectively. The spawn is being also
produced and a cold storage facility has been
developed for its storage. A number of value added
products nutritious products like ready-to-drink
mushroom beverage, mushroom noodle, mushroom papad
are also being prepared (10 kg/ day). During this period
she has received a number of awards and appreciations.

Sh. Sarada Prasad Ray

Sh. Sarada Prasad Ray from Biribati in
Jagatsinghpur district of Odisha started oyster
and paddy straw mushroom cultivation in 2007
and presently producing 30 and 50 kg per day
respectively. He has standardized paddy straw
cultivation under poly house during winter
season. He has also attended mushroom
cultivation training programmes and is recipient of various
awards during this period.

Jh ujsanj Çlg

uEgksy ftyk fcykliqj ¼fg-ç-½ ds ujsaæ Çlg us 2008
esa [kqEc dh [ksrh 'kq: dh FkhA orZeku esa og 10 Vu
[kqEc Li‚u ds lkFk 14]000 [kqEc dEiksLV cSx dk
mRiknu dj jgs gSa] ftlls mUgsa 14 yk[k # vk; çkIr
gqÃA og fu;af=r bdkÃ esa Üosr cVu [kqEc dh [ksrh
djrs gS] ftlesa 1500 cSx dh {kerk okys nks dejs gSa

vkSj bl bdkÃ ls mUgksaus yxHkx 8 yk[k # dh vk; çkIr dh gSA
og jkT; ds vU; [kqEc mRikndksa dks cVu [kqEc dEiksLV vkSj Li‚u
dh vkiwÆr Hkh dj jgs gSaA mUgksaus 7 xzkeh.k ;qokvksa dks [kqEc dh [ksrh
dh fofHkUu xfrfofèk;ksa esa jkstxkj Hkh çnku fd;k gSA

Jherh jktdqekjh fcfurk nsoh

eksbjaxdaiw lktsc] baQky ¼ef.kiqj½ dh Jherh
jktdqekjh fcuhrk nsoh us Øe'k% 2011 vkSj 2015 esa
<Èxjh vkSj èkku iqvky [kqEc dh [ksrh 'kq: dh vkSj
orZeku esa Øe'k% 4 vkSj 3 dejksa esa 50 vkSj 15
fdyksxzke dk mRiknu dj jgh gSaA Li‚u dk Hkh
mRiknu fd;k tk jgk gS vkSj blds HkaMkj.k ds fy,

,d dksYM LVksjst lqfoèkk fodflr dh xÃ gSA dÃ ewY; oÆèkr
mRikn] ikSf"Vd mRikn tSls jsMh Vw ÇMªd [kqEc is;] [kqEc uwMy]
[kqEc ikiM+ Hkh rS;kj fd, tk jgs gSa ¼10 fdxzk @ fnu½A bl
vofèk ds nkSjku mUgsa dÃ iqjLdkj vkSj ç'kalk,a feyh gSaA

Jh 'kkjnk çlkn jk;

vksfM'kk ds txrÇlgiqj ftys ds fcjckrh ds 'kkjnk
çlkn jk; us 2007 esa <Èxjh vkSj èkku iqvky [kqEc
dh [ksrh 'kq: dh vkSj orZeku esa çfr fnu Øe'k% 30
vkSj 50 fdyksxzke mRiknu dj jgs gSaA mUgksaus lÆn;ksa
ds ekSle esa ikyhgkml ds rgr èkku iqvky [kqEc dh
[ksrh dk ekudhdj.k fd;k gSA mUgksaus [kqEc dh

[ksrh ds çf'k{k.k dk;ZØeksa esa Hkh Hkkx fy;k gS vkSj bl vofèk ds
nkSjku fofHkUu iqjLdkjksa ds çkIrdrkZ gSaA
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Sh. Arun Sharma

Sh. Arun Sharma from Kharote in Kathua
district of J&K started mushroom cultivation
during 2011 whereas the pasteurized compost
is being prepared from 2019. From ten rooms,
about 50 tons of button mushroom is being
produced per annum. About 500 tons of
pasteurized compost is prepared and sold to
about 150 mushroom growers in J&K. For different
activities in mushroom cultivation 10-15 persons are
employed as per the requirement. Apart from fresh
mushroom, pickle is also being prepared and sold in the
local market. He is also in the process of establishing
spawn production lab to supply spawn to mushroom
growers in the state.

Sh. Pawan Jindal

Sh. Pawan Jindal from Gurugram (Haryana)
started Oyster mushroom cultivation in 2016
and later shifted to cultivate button mushroom
on small scale at Patti Kalyana, Samalakha
(Panipat). Now eight controlled and fully
automatic growing rooms have been
constructed where 500 kg button mushroom is
produced per day. For other growers 10,000 bags of
compost are prepared and supplied every month. A facility
for storage of 600 tones agriculture residue is also
available. He has further connected to 250-300 farmers
and more than 500 farmers have been trained in the unit
so far. He has also started making and supplying PUF
panels to mushroom growers. He is providing
employment to 28-30 people in his unit.

Mrs. Nirmla Dhiman

Mrs. Nirmla Dhiman from Kandraur, Bilaspur
(H.P.) initiated button mushroom cultivation
during 2002 and presently leading 12 Self Help
Group (SHGs) in the region. Apart from
seasonal button mushroom, oyster and milky
is also being cultivated. After getting mushroom
cultivation training from state Horticulture
department, she is helping other mushroom growers. A
number of camps have been organized during this period
through which more than 15000 participants from SHGs
and Mahila mandals got benefited earning good amount
from mushroom cultivation and value addition.

Jh v#.k 'kekZ

tEew&d'ehj ds dBqvk ftys ds [kjksVs ds v#.k 'kekZ
us 2011 ds nkSjku [kqEc dh [ksrh 'kq: dh] tcfd
2019 ls og ik'pqjhd`r [kkn rS;kj dj jgs FksA nl
dejksa ls çfr o"kZ yxHkx 50 Vu cVu [kqEc dk
mRiknu fd;k tk jgk gSA tEew&d'ehj esa yxHkx
500 Vu ik'pqjhd`r [kkn rS;kj dh tkrh gS vkSj

yxHkx 150 [kqEc mRikndksa dks csph tkrh gSA [kqEc dh [ksrh esa
fofHkUu xfrfofèk;ksa ds fy, vko';drk ds vuqlkj 10&15 O;fä;ksa
dks fu;ksftr fd;k tkrk gSA rktk [kqEc ds vykok vpkj Hkh
rS;kj dj LFkkuh; cktkj esa cspk tk jgk gSA og jkT; esa [kqEc
mRikndksa dks Li‚u dh vkiwÆr ds fy, Li‚u çksMD'ku ySc
LFkkfir djus dh çfØ;k esa Hkh gSA

Jh iou Çtny

xq#xzke ¼gfj;k.kk½ ds iou Çtny us 2016 esa <Èxjh
[kqEc dh [ksrh 'kq: dh vkSj ckn esa iêh dY;k.k]
leky[kk ¼ikuhir½ esa NksVs iSekus ij cVu [kqEc dh
[ksrh djus yxsA vc vkB fu;af=r vkSj iwjh rjg ls
Lopkfyr mRiknu dejksa dk fuekZ.k fd;k x;k gS
tgka çfrfnu 500 fdyks cVu [kqEc dk mRiknu

fd;k tkrk gSA vU; mRikndksa ds fy, gj eghus 10]000 cksjh
[kkn rS;kj dh tkrh gS vkSj vkiwÆr dh tkrh gSA 600 Vu d`f"k
vo'ks"k ds HkaMkj.k dh lqfoèkk Hkh miyCèk gSA mUgksaus vius lkFk
250&300 fdlkuksa dks tksM+k gS vkSj vc rd 500 ls vfèkd
fdlkuksa dks ;wfuV esa çf'kf{kr fd;k x;k gSA mUgksaus [kqEc mRikndksa
ds fy, iQ iSuy cukuk vkSj vkiwÆr djuk Hkh 'kq: dj fn;k gSA
og viuh ;wfuV esa 28&30 yksxksa dks jkstxkj ns jgs gSaA

Jherh fueZyk èkheku

danjkSj] fcykliqj ¼fg-ç-½ dh Jherh fueZyk èkheku us
2002 ds nkSjku cVu [kqEc dh [ksrh 'kq: dh vkSj
orZeku esa bl {ks= esa 12 Lo;a lgk;rk lewgksa ¼,l,pth½
dk usr`Ro dj jgh gSaA ekSleh cVu [kqEc ds vykok
<Èxjh vkSj nwfèk;k [kqEc dh Hkh [ksrh dh tk jgh gSA
jkT; ds ckxokuh foHkkx ls [kqEc dh [ksrh dk çf'k{k.k

çkIr djus ds ckn] og vU; [kqEc mRikndksa dh enn dj jgh gSA
bl vofèk ds nkSjku dÃ f'kfojksa dk vk;kstu fd;k x;k gS
ftlds ekè;e ls Lo;a lgk;rk lewgksa vkSj efgyk eaMyksa ds
15000 ls vfèkd çfrHkkfx;ksa us [kqEc dh [ksrh vkSj ewY; laoèkZu
ls vPNh dekÃ djus dk ykHk mBk;k gSA
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Mera Gaon Mera Gaurav (MGMG) scheme

‘Mera Gaon Mera Gaurav’ scheme was launched by
Hon’ble Prime Minister on 25th July, 2015 on the occasion
of 87th Foundation day of ICAR specifying the scientists
to adopt a particular village for its overall development.
This scheme creates a direct interface between the
stakeholders and thus accelerates the lab to land process.
For scheme implementation, the Directorate formulated
two teams of scientists comprising of five scientists in
each team. Twelve villages were adopted fromSolan and
Kandaghat blocks of district Solan. These adopted villages
were visited by concerned teams of scientists and two-
way interactions were held with the villagers. In these
interactions, certain problems faced by the farmers were
discussed such as lack of irrigation water sources, low
availability of quality inputs, wild animal menace etc.
During the reporting year, 11 visits, 14 Kisan Goshthis,
two trainings, and eight awareness based activities were
taken up and completed by the Directorate (Fig. 3.5).
Hundreds of farmers/ farmwomen, village youth attended
these programs. Farmers were interested in oyster
mushroom farming for which practical demonstrations on
its cultivation was given and around 3 quintals of seed
and 400 copies of mushroom extension literature were also
distributed to 60 farmers in the adopted villages. Village
youths were motivated to take up oyster mushroom
cultivation initially at a small scale as it requires smaller
initial investment and labour comparatively.

Fig. 3.5.Spawn distribution and mushroom cultivation training under MGMG

fp= 3-5- esjk xkao esjk xkSjo ds varxZr Li‚u forj.k ,oa e'k:e dh [ksrh dk çf'k{k.k

Various activities were carried out with these adopted
villages and villagers participated actively in various
programmes and activities organized by the Directorate.
Adopted villages attended International women’s day
celebration at the campus where two women were awarded
for taking up successful mushroom cultivation. A talk was

esjk xkao esjk xkSjo ¼,eth,eth½ ;kstuk

ekuuh; çèkku ea=h }kjk 25 tqykÃ] 2015 dks Hkkjrh; d̀f"k vuqlUèkku
ifj"kn~ ds 87osa LFkkiuk fnol ds volj ij *esjk xkao esjk xkSjo*
;kstuk 'kq: dh xÃ Fkh] ftlesa oSKkfudksa dks blds lexz fodkl ds
fy, ,d fo'ks"k xkao dks viukus ds fy, fuÆn"V fd;k x;k FkkA ;g
;kstuk fgrèkkjdksa ds chp ,d lhèkk baVjQsl cukrh gS vkSj bl
çdkj ç;ksx'kkyk ls Hkwfe çfØ;k ¼ySc rks ySaM½ dks c<+kok nsrh gSA
;kstuk ds dk;kZUo;u ds fy, funs'kky; us oSKkfudksa dh nks Vhesa
cukb± ftuesa çR;sd Vhe esa ikap oSKkfud 'kkfey FksA ftyk lksyu ds
lksyu vkSj daMk?kkV Cy‚d ls ckjg xkaoksa dks xksn fy;k x;k FkkA
bu xksn fy, x, xkaoksa dk oSKkfudksa dh lacafèkr Vheksa us nkSjk fd;k
vkSj xzkeh.kksa ds lkFk nksrjQk ckrphr dhA bu laoknksa esa] fdlkuksa ds
lkeus vkus okyh dqN leL;kvksa ij ppkZ dh xÃ tSls ÇlpkÃ ty
ds lzksrksa dh deh] xq.koÙkk buiqV dh de miyCèkrk] taxyh tkuojksa
dk [krjk vkfnA fjiksÉVx o"kZ ds nkSjku] 11 nkSjs] 14 fdlku xks"Bh]
nks çf'k{k.k] vkSj vkB tkx:drk vkèkkfjr xfrfofèk;ksa dks 'kq: fd;k
x;k vkSj iwjk fd;k x;k ¼fp= 3-5½A bu dk;ZØeksa esa lSdM+ksa
fdlku@d̀f"k efgyk,a] xzkeh.k ;qok 'kkfey gq,A <Èxjh [kqEc dh
[ksrh esa fdlkuksa dh #fp Fkh ftlds fy, bldh [ksrh ij O;kogkfjd
çn'kZu fn;k x;k vkSj viuk, x, xkaoksa esa 60 fdlkuksa dks yxHkx
3 ÇDoVy cht vkSj [kqEc foLrkj lkfgR; dh 400 çfr;ka forfjr dh
xb±A xkao ds ;qokvksa dks 'kq: esa NksVs iSekus ij <Èxjh [kqEc dh [ksrh
djus ds fy, çsfjr fd;k x;k D;ksafd blds fy, vis{kkd̀r de
çkjafHkd fuos'k vkSj Je dh vko';drk gksrh gSA

bu viuk;s x, xkaoksa ds lkFk fofHkUu xfrfofèk;ka dh xb± vkSj
funs'kky; }kjk vk;ksftr fofHkUu dk;ZØeksa vkSj xfrfofèk;ksa esa
xzkeh.kksa us lfØ; :i ls Hkkx fy;kA viuk, x, xkaoksa us ifjlj
esa varjkZ"Vªh; efgyk fnol lekjksg esa Hkkx fy;k tgka lQy [kqEc
dh [ksrh ds fy, nks efgykvksa dks lEekfur fd;k x;kA 'kyqeuk
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also organized for balanced fertilizer use for the farmers
in Shalumna village. Women in the adopted villages were
given lectures on nutritional importance of mushrooms
and demonstrations on post-harvest management of
mushrooms by making mushroom pickle and drying to
enhance the shelf life of mushrooms. Under Central
government’s clean India campaign (Swachh Bharat
Abhiyan), the team visited the adopted villages under
MGMG and met the members of Self Help Groups and
requested them to spread awareness on cleanliness and
sanitation of their houses, surrounding places and public
areas. The team briefed them on utilization of agricultural
waste in mushroom cultivation and further on the use of
Spent Mushroom Substrate (SMS) for making compost.
They were requested to avoid single use plastic, proper
disposal of waste and thus keeping the environment clean.

Exhibitions organized

The ICAR- Directoarate of Mushroom Research, Solan
has organized three exhibitions in 2021 in the campus.
During the celebration of Mahila Kisan Diwas on 15th

October, 20 farm women and 50 farmers attended the
celebration. On 28th February, 35th National Science Day
was celebrated in the Directorate with the theme “Future
of Science, Technology, and Innovation (STI), Impact of
education, skill and work” which was attended by 80
farmers. Moreover, Poshan Vatika Mahabhiyan &
Vriksharopan, Agriculture Education Day, World Soil Day
were observed during this period. National Kisan Diwas
and Mushroom Day was celebrated on 23rd December
where more than 130 farmers/ farmwomen, village youth
attended the celebration (Fig. 3.6). In these events,
participants were given firsthand information with the help
of exhibition on different mushrooms, their varieties,
improved technologies, post-harvest management of
mushroom with value added products such as mushroom
cookies, dried powder, chips, bhujia,mushroom candy etc.

xkao esa fdlkuksa ds fy, larqfyr moZjd mi;ksx ds fy, ,d okrkZ
Hkh vk;ksftr dh xÃA viuk;s x, xkaoksa esa efgykvksa dks [kqEc ds
iks"k.k egRo ij O;k[;ku fn, x, vkSj [kqEc dh Hk.Mkj.k vofèk
c<+kus ds fy, [kqEc dk vpkj cukdj vkSj lq[kkdj [kqEc dh
dVkÃ ds ckn çcaèku ij çn'kZu fd;k x;kA dsaæ ljdkj ds LoPN
Hkkjr vfHk;ku ds rgr Vhe us ,eth,eth ds rgr viuk;s x,
xkaoksa dk nkSjk fd;k vkSj Lo;a lgk;rk lewgksa ds lnL;ksa ls
eqykdkr dh vkSj muls vius ?kjksa] vklikl ds LFkkuksa vkSj
lkoZtfud {ks=ksa dh LoPNrk ds ckjs esa tkx:drk QSykus dk
vuqjksèk fd;kA Vhe us mUgsa [kqEc dh [ksrh esa d`f"k vif'k"V ds
mi;ksx vkSj [kkn cukus ds fy, LisaV [kqEc lClVªsV ¼,l,e,l½ ds
mi;ksx ds ckjs esa tkudkjh nhA muls vuqjksèk fd;k x;k fd os
Çlxy ;wt IykfLVd ls cpsa] dpjs dk mfpr fuiVku djsa vkSj bl
çdkj i;kZoj.k dks LoPN j[ksaA

funs'kky; esa çn'kZfu;ksa dk vk;kstu

Hkkd`vuqi&[kqEc vuqlaèkku funs'kky;] lksyu us 2021 esa ifjlj esa
rhu çn'kZfu;ksa dk vk;kstu fd;k gSA 15 vDVwcj dks efgyk
fdlku fnol ds mRlo ds nkSjku 20 d`"kd efgykvksa vkSj 50
fdlkuksa us mRlo esa Hkkx fy;kA 28 Qjojh dks 35oka jk"Vªh;
foKku fnol funs'kky; esa ÞfoKku] çkS|ksfxdh vkSj uokpkj

¼,lVhvkÃ½ dk Hkfo";] f'k{kk] dkS'ky vkSj dk;Z dk çHkkoÞ fo"k; ds
lkFk euk;k x;k] ftlesa 80 fdlkuksa us Hkkx fy;kA blds vykok]
iks"k.k okfVdk egkfHk;ku vkSj o`{kkjksi.k] d`f"k f'k{kk fnol] foÜo
e`nk fnol bl vofèk ds nkSjku euk;k x;kA 23 fnlacj dks
jk"Vªh; fdlku fnol vkSj [kqEc fnol euk;k x;k] tgka 130 ls
vfèkd fdlku@d`f"k efgyk,a] xzkeh.k ;qok mRlo esa 'kkfey gq,
¼fp= 3-6½A bu vk;kstuksa esa çfrHkkfx;ksa dks fofHkUu [kqEc] mudh
fdLeksa] mUur çkS|ksfxfd;ksa] [kqEc ds ewY; oÆèkr mRiknksa tSls [kqEc
dqdht+] ikmMj] fpIl] Hkqft;k] [kqEc dSaMh vkfn ds lkFk [kqEc ds
dVkÃ ds ckn çcaèku ij çn'kZuh dh enn ls çR;{k :i ls
tkudkjh nh xÃA
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Fig. 3.6.Different activities on various aspects of mushroom cultivation undertaken

fp= 3-6 e'k:e dh [ksrh ds fofHkUu igyqvksa ij 'kq: dh xÃ fofHkUu xfrfofèk;ka

Technology documentaries as means of
information delivery on mushroom cultivation

During the reporting year, 240 video documentaries on
spawn production, white button mushroom cultivation
under natural conditions & controlled environment,
cultivation technology of oyster, paddy straw, shiitake,
milky mushroom and mushroom recipies were sold by
the ToT section. This generated revenue of Rs. 12, 550
from Hindi and Rs. 17, 700 from sale of English
documentaries.

Visitors and telephone calls attended by ToT section

During the year 2021, 3158 people across the country
visited the ICAR-Directorate of Mushroom Research,
Solan. These visitors were given a tour to the farm
including composting yard, spawn laboratory, cropping
rooms of different mushroom trials and experiments, crop
protection, post-harvest lab, and transfer of technology
(ToT) section etc.The ToT section attended to more than
800 calls on various queries related to training and other
extension services provided by ICAR- DMR, Solan.

Total mushroom production

During the year 2021, current scenario of mushroom
production was analyzed in the country with the assistance
of AICRP network centers. It helps in analyzing the state
wise mushroom production scenario and impact of
prevailing situations on the Indian mushroom industry.
Despite of pandemic, the mushroom production has shown
increasing trend in the reporting year 2021. The table 3.3

[kqEc dh [ksrh ij lwpuk forj.k ds lkèku ds :i esa
çkS|ksfxdh o`Ùkfp=

fjiksÉVx o"kZ ds nkSjku çkS|ksfxdh gLrkarj.k ¼VhvksVh½ vuqHkkx }kjk
Li‚u mRiknu ij 240 ohfM;ks o`Ùkpfp=ksa dks cspk x;kA buesa
çkd`frd ifjfLFkfr;ksa vkSj fu;af=r okrkoj.k esa lQsn cVu [kqEc
dh [ksrh] <Èxjh [ksrh dh rduhd] èkku ds Hkwls] f'kVkds] nwfèk;k
[kqEc dh [ksrh bR;kfnA Çgnh o`Ùkpfp=ksa dh fcØh ls #- 12]550
vkSj #- 17]700 vaxzsth o`Ùkfp=ksa dh fcØh ls çkIr gq,A

VhvksVh vuqHkkx esa vkxarqd vkSj VsyhQksu d‚y

o"kZ 2021 ds nkSjku] ns'k Hkj esa 3158 yksxksa us Hkkd`vuqi&[kqEc
vuqlaèkku funs'kky;] lksyu dk nkSjk fd;kA bu vkxarqdksa dks
daiksÇLVx ;kMZ] Li‚u ç;ksx'kkyk] fofHkUu [kqEc ijh{k.kksa vkSj ç;ksxksa
ds Qly d{k] Qly laj{k.k] dVkÃ ds ckn ç;ksx'kkyk] vkSj
çkS|ksfxdh gLrkarj.k ¼VhvksVh½ vuqHkkx bR;kfn lfgr e'k:e
gkml dk nkSjk fd;k x;k FkkA VhvksVh vuqHkkx us çf'k{k.k vkSj
vU; foLrkj lsokvksa ls lacafèkr fofHkUu ç'uksa ij vkus okyh 800
ls T;knk VsyhQ+ksu d‚y dk mÙkj fn;kA

dqy [kqEc mRiknu& 2021

o"kZ 2021 ds nkSjku ,vkÃlhvkjih usVodZ dsaæksa dh lgk;rk ls
ns'k esa [kqEc mRiknu ds orZeku ifjn`'; dk fo'ys"k.k fd;k
x;kA ;g jkT;okj [kqEc mRiknu ifjn`'; vkSj Hkkjrh; [kqEc
m|ksx ij ekStwnk fLFkfr;ksa ds çHkko dk fo'ys"k.k djus esa enn
djrk gSA egkekjh ds ckotwn] fjiksÉVx o"kZ 2021 esa [kqEc
mRiknu esa o`f) dh ço`fÙk fn[kkÃ xÃ gSA rkfydk 3-2 o"kZ 2021
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shows the estimated mushroom production in the year
2021. The production is 258 thousand tons in 2021 with a
6 per cent increase from the previous year production (242
thousand tons).

Table 3.3. State-wise estimated mushroom production in India (2021-22)

State Production (000 tons) State Production (000 tons)
jkT; mRiknu ¼000 Vu½ jkT; mRiknu ¼000 Vu½

Andhra Pradesh 0.05 Madhya Pradesh 1.50

Arunanchal Pradesh 0.08 Manipur 0.03

Assam 1.40 Meghalaya 0.03

Bihar 28.00 Mizoram 0.07

Chhattisgarh 13.90 Nagaland 1.64

Delhi 3.25 Odisha 25.00

Goa 6.50 Punjab 19.15

Gujarat 14.50 Rajasthan 18.40

Haryana 21.20 Sikkim 0.02

Himachal Pradesh 14.80 Tamil Nadu 12.66

Jammu and Kashmir 2.65 Tripura 0.12

Jharkhand 5.02 Uttarakhand 12.40

Karnataka 1.50 Uttar Pradesh 19.80

Kerala 0.04 West Bengal 9.50

Maharashtra 25.60 India 258.81

esa vuqekfur [kqEc mRiknu dks n'kkZrh gSA 2021 esa mRiknu
fiNys o"kZ ds mRiknu ¼242 gtkj Vu½ ls 6 çfr'kr dh o`f) ds
lkFk 258 gtkj Vu gSA
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4. AICRP MUSHROOM CENTRES
,vkÃlhvkjih [kqEc dsaæ

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, Himachal Pradesh (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 are

Coordinating Centres

1. ICAR Research Complex for NEH Region, Barapani

2. ICAR-Research Complex for Eastern Region
Research Centre, Ranchi

3. Punjab Agricultural University, Ludhiana

4. Tamil Nadu Agricultural University, Coimbatore

5. G.B. Pant University of Agriculture and Technology,
Pantnagar

6. CoA, Mahatma Phule Agricultural University, Pune

7. Indira Gandhi Krishi Vishwa Vidyalaya, Raipur

8. Maharana Pratap University of Agriculture and
Technology, Udaipur

9. CoA, Kerala Agricultural University, Vellayani

10. C.C.S. Haryana Agricultural University, Hisar

11. Orissa University of Agricultute and Technology,
Bhubaneswar

ns'k ds fofHkUu d`f"k&tyok;q {ks=ksa esa Hkkd`vuqi&[kqEc vuqlaèkku
funs'kky;] lksyu vkSj blds dsaæksa esa fodflr çkS|ksfxdh dk
ijh{k.k vkSj çlkj djus ds fy, vkSj ekStwnk d`f"k ç.kkyh ds lkFk
[kqEc dks f}R;d d`f"k ds :i esa yksdfç; cukus ds fy,] vf[ky
Hkkjrh; lefUor [kqEc vuqlaèkku ifj;kstuk ¼,vkÃlhvkjih,e½ dks
NBh iapo"kÊ; ;kstuk ds nkSjku 01-04-1983 dks 'kq: fd;k x;k
Fkk] ftldk eq[;ky; [kqEc vuqlaèkku funs'kky;] lksyu] fgekpy
çns'k ¼fgekpy çns'k½ esa gSA Mh,evkj] lksyu ¼fgekpy çns'k½ ds
funs'kd ifj;kstuk leUo;d ds :i esa Hkh dk;Z djrs gSaA
,vkÃlhvkjih ¼[kqEc½ dk vfèkns'k mUur [kqEc fdLeksa@ladjksa]
Qly mRiknu ls lacafèkr [ksrh ds rjhdksa] Qly lqj{kk mik;ksa
vkSj dVkÃ ds ckn çkS|ksfxdh ds lkFk cgq&LFkku ijh{k.kksa dk
leUo; vkSj fuxjkuh djuk gS] ftldk mís'; ns'k esa [kqEc ds
mRiknu] mRikndrk vkSj mi;ksx dks c<+kuk gSA

çkjaHk esa] vf[ky Hkkjrh; lefUor [kqEc lqèkkj ifj;kstuk Ng dsaæksa
ds lkFk 'kq: gqÃA ckjgoÈ iapo"kÊ; ;kstuk ds nkSjku] 11 vkSj
leUo;d vkSj 9 lg;ksxh dsaæ tksM+s x, vkSj QStkckn dsaæ dks
gVk fn;k x;kA orZeku esa ,vkÃlhvkjih,e ds varxZr 24 leUo;d
,oa 8 lgdkjh dsUæ dk;Zjr gSa tks fuEufyf[kr gSa%

iqjkus dsaæ

leUo; dsaæ

1- ,uÃ,p {ks= ds fy, vkÃlh,vkj vuqlaèkku ifjlj] ckjkikuh

2- Hkkd`vuqi&iwoÊ {ks= vuqlaèkku dsaæ] jkaph ds fy, vuqlaèkku
ifjlj

3- iatkc d`f"k foÜofo|ky;] yqfèk;kuk

4- rfeyukMq d`f"k foÜofo|ky;] dks;acVwj

5- th-ch- iar d`f"k vkSj çkS|ksfxdh foÜofo|ky;] iaruxj

6- lhvks,] egkRek Qqys d`f"k foÜofo|ky;] iq.ks

7- bafnjk xkaèkh d`f"k foÜofo|ky;] jk;iqj

8- egkjk.kk çrki d`f"k vkSj çkS|ksfxdh foÜofo|ky;] mn;iqj

9- lhvks,] dsjy d`f"k foÜofo|ky;] osYyk;kuh

10- lh-lh-,l- gfj;k.kk d`f"k foÜofo|ky;] fglkj

11- mM+hlk d`f"k vkSj çkS|ksfxdh foÜofo|ky;] HkqousÜoj
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12. Rajendra Agricultural University, Samastipur, Pusa

13. College of Horticulture and Forestry, Central Agril.
University, Pasighat

14. Maharana Pratap Horticultural University(MHU),
Murthal

Cooperating Centres

15. Dr. Y. S. Parmar University of Horticulture &
Forestry, Nauni, Solan (HP).

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, Mizorum

21. ICAR Research Complex for NEH Region, Tripura

22. ICAR-Central Inland Agricultural Research Institute,
Port Blair

23. ICAR-Indian Institute of Horticultural Research,
Bangalore

24. CSKHPKV, Palampur

Co-operating Centres

1. ICAR-VPKAS, Almora

2. Sher-e- Kasmir Uni.of Agri. Sci.&Technology,
Srinagar

3. Sher-e- Kasmir Uni.of Agri. Sci.&Technology,
Jammu

4. Assam Agri. University, Jorhat

5. Sardar Ballabh Bhai Patel Uni. Of Agri & Tech.,
Meerut

6. Bidhan Chandra Krishi Viswavidyalaya, Nadia

7. Sardarkrushinagar- Dantiwada Agri. Uni., Dantiwada

8. Prof. Jai Shankar Agri. Uni., Rajendranagar,
Hyderabad

12- jktsaæ d`f"k foÜofo|ky;] leLrhiqj] iwlk

13- ckxokuh vkSj okfudh egkfo|ky; dsaæh; d`f"k foÜofo|ky;]
iklh?kkV

14- egkjk.kk çrki ckxokuh foÜofo|ky; ¼,e,p;w½] eqjFky

lgdkfjrk dsaæ

15- M‚- okÃ-,l- ijekj ckxokuh vkSj okfudh foÜofo|ky;]
ukS.kh] lksyu ¼fgekpy çns'k½

ckjgoÈ ;kstuk ds nkSjku 'kkfey fd, x, u, dsaæ

leUo; dsaæ

16- ,uÃ,p {ks= ds fy, vkÃlh,vkj vuqlaèkku ifjlj] flfôe

17- ,uÃ,p {ks= ds fy, vkÃlh,vkj vuqlaèkku ifjlj] v#.kkpy
çns'k

18- ,uÃ,p {ks= ds fy, vkÃlh,vkj vuqlaèkku ifjlj] ukxkySaM

19- ,uÃ,p {ks= ds fy, vkÃlh,vkj vuqlaèkku ifjlj] ef.kiqj

20- ,uÃ,p {ks= ds fy, vkÃlh,vkj vuqlaèkku ifjlj] fetksje

21- iwoksZÙkj {ks= ds fy, Hkkd`vuqi vuqlaèkku ifjlj] f=iqjk

22- Hkkd̀vuqi&dsaæh; varj}hih; d̀f"k vuqlaèkku laLFkku] iksVZ Cys;j

23- Hkkd`vuqi&Hkkjrh; ckxokuh vuqlaèkku laLFkku] csaxyq#

24- pkSèkjh ljou dqekj fgekpy çns'k d̀f"k foÜofo|ky;] ikyeiqj

lgdkfjrk dsaæ

1- Hkkd`vuqi&ohihds,,l] vYeksM+k

2- 'ksj&,&d'ehj ;wfuoÆlVh v‚Q ,xzhdYpj lkbal ,aM
VsDuksy‚th] Jhuxj

3- 'ksj&,&d'ehj ;wfuoÆlVh v‚Q ,xzhdYpj lkbal ,aM
VsDuksy‚th] tEew

4- vle d`f"k foÜofo|ky;] tksjgkV

5- ljnkj cYyHk HkkÃ iVsy d̀f"k vkSj çks|ksfxdh foÜofo|ky;] esjB

6- fcèkku paæ d`f"k foÜofo|ky;] ufn;k

7- ljnkj d`f"k uxj&narhokM+k d`f"k foÜofo|ky;] narhokM+k

8- çksQslj t; 'kadj d`f"k foÜofo|ky;] jktsaæuxj] gSnjkckn
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5. LIST OF PUBLICATIONS
izdk'kuksa dh lwph

(i) Research papers

1. Arjun, A.D., Chakraborty, S.K., Mahanti, N.K. and
Kotwaliwale, N. 2021. Non-destructive assessment
of quality parameters of white button
mushrooms (Agaricus bisporus) using image
processing techniques. J. Food Sci. Technol.,
59:2047-59.

2. Arjun, A.D. and Garg, M.K. 2021. Development of
decision support system for designing the layout of
food grain storage warehouse. J.  Agrl. Eng., 58(4):
352-367.

3. Attri, B.L., Srivastava, A., and Annepu, S.K. 2019.
Postharvest shelf life of button and oyster mushroom
affected by different chemicals during ambient
storage. Mushroom Res., 28 (2): 161-167.

4. Barh, A., Kamal, S., Kumari, B., Annepu, S. K.,
Kumar, S., Shirur, M. and Sharma, V. P. 2021.
Effects of Nitrogen Supplementation with Wheat
Straw on Productivity of Pleurotus Djamor (Rumph.
Ex FR.) Boedijn. Bangladesh J. Bot., 50(2): 227-
233.

5. Barh, A., Kamal, S., Sharma, V.P., Annepu, S.K.,
Kumari, B., Shirur, M. and Sharma, K. 2021.
Selection and identification of high yielding
transgressive segregants in button mushroom.
Mushroom Res.,29(2): 155-163.

6. Kumar, A., Sharma, V.P., Kumar, S. and Nath, M.
2021. De novo genome sequencing of mycoparasite
Mycogone perniciosa strain MgR1 sheds new light
on its biological complexity. Brazilian J. Microbiol.,
1-12.

7. Neeraj, Siddiqui, S., Dalal, N., Srivastava, A., and
Pathera, A.K. 2021. Physico-chemical,
morphological, functional, and pasting properties
of potato starch as a function of extraction methods.
J. Food Measurement and Characterization. 15(3):
2805-2820.

8. Pan, R.S., Shinde, R., Sarkar, P.K., Tania Seth,
Srivastava, A., Das, B., Lemtur, M., Singh, A.K.
and Bhatt, B.P. 2022. Breeding potential of acrid

elephant foot yam genotypes for yield and
nutritional quality using multivariate analysis. South
African J. Bot., 146: 653-661.

9. Prakash V.S., Jandaik, S., Chandel, S., Kumar, S.,
Thakur, R., Singh, R. Jarial and Jarial, K. 2021.
Evaluation of agroforestry waste for cultivation of
wood ear mushroom (Auricularia polytricha) and
its antimicrobial activity. Sydowia, 74: 153-161.

10. Reddy, V.P., Gupta D., Annepu S.K., Barh, A.,
Kumar, S., Thakur, M. and Pal, J. 2021. Yield
potential and antioxidant activity of Indian
Ganoderma strains.  Sydowia 73: 209-215.

11. Sharma, V. P., Kumari, B., Sharma, S., Barh, A.,
Annepu, S. K. and Kamal, S. 2021. Morphological
characterization, nutritional profiling and cultivation
of Panus velutinus in India. Sydowia, 73: 75-81.

12. Srivastava, A., Attri, B.L. and Sharma, V.P. 2019.
Status report on mushroom based nutraceutical
products in the market. Mushroom Res., 28 (2): 151-
160.

13. Srivastava, A., Attri, B.L. and Sharma, V.P. 2020.
Status report on mushroom based cosmetic products
in the market. Mushroom Res., 29 (1): 65-70.

14. Thiribhuvanamala, G., Krishnamoorthy, A. S.,
Kavitha, C.,Kamal, S., Kumar,A. and Sharma, V.P.
2021. Strategic Approaches for Outdoor Cultivation
of Paddy Straw Mushroom (Volvariella volvacea)
as intercrop under different cropping systems.
Madras Agric. J., 2021; doi:10.29321/10.000486.

15. Sharma, V.P., Upadhyay, R.C., Banyal, S., Barh, A.
and Kamal, S. 2020. Studies on cultivation, nutrition
and extracellular ligninolytic enzymes of
Flammulina velutipes strains collected from Indian
Himalayas. Mushroom Res.,29 (1): 37-45.

16. Sharma, V.P., Kumar, A., Kumar, S., Barh, A. and
Kamal,S. 2020. Substrate sterilization with
thiophanate-methyland its biodegradation to
carbendazim in oyster mushroom (Pleurotus
ostreatus var. florida). Environmental Sci. Pollution
Res.,27: 899–906.
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17. Sharma, V.P., Kumari, B., Barh, A. and Kamal,S.
2021. Diversity and distribution of macrofungi of
Himachal Pradesh. Mushroom Res.,30(1): 17-28.
DOI:10.36036/MR.30.1.2021.116232.

18. Singh, M., Kamal,S. and Sharma,V.P. 2021. Status
and trends in world mushroom production-III. World
Production of Different Mushroom Species in 21st
Century. Mushroom Res.,29(2): 75-111.

(ii) Technical/ Popular articles

1. Kumar, A., Sharma, V.P. and Kumar, S. 2021.
Breakthrough in domestication of gucchi mushroom
(Morchella spp) in India. Science for Agriculture
and Allied Sector3(5): 20-23.

2. Nath M, Barh A, Kumar A, Kamal S, Sharma VP
(2021) Recent advancement in genome editing in
mushrooms. Krishi Science – eMagazine for
Agricultural Sciences, 2(6):33-35.

3. Nath, M., Barh, A., Kumar, A., Kamal, S., Sharma,
V.P. 2021. Impact of mushrooms in nanoparticle
biosynthesis and nanotechnology. Krishi Science –
eMagazine for Agricultural Sciences, 2(7):6-8

4- vuqjk/kk JhokLro] larks"k dqekj fc’uksbZ vkSj c`t yky
v=h A 2021 A fpjkSath esa izlaLdj.k ,oa ewY; lao/kZuA Qy

Qwy] 42 ¼2½% 51-52A

5- lrh’k dqekj] vfuy dqekj o oh ih 'kekZ A2021A e’k#e
mRiknu dh leL;k,a ,oa lek/kkuAQy Qwy] 42 ¼2½% 9-13A

(iii) Technical bulletins/ Books/ Folders

1. Sharma, V.P., Kumar, A, and Verma, P. 2021.
General guidelines for Mushroom spawn production
(English). ICAR – Directorate of Mushroom
Research, Solan (H.P.)

2. Sharma, V.P., Kumar, A, and Verma, P. 2021.
Mushroom Spawn Production and Precautions
(English).ICAR – Directorate of Mushroom
Research, Solan (H.P.)

3. Nath M., Bhatt D., Bhargava P., Choudhary D.K.
2021. Microbial Metatranscriptomics Belowground.
Springer.

(iv) TV programme

Five TV programmes were given by Dr V.P.Sharma on
i)27.01.2021 on DD Kisan Channel ii) 19.04.2021 on
Doordarshan, Shimla iii) 16.07.2021 on DD Kisan

Channel iv) 30.07.2021 on Doordarshan,Shimla v)
26.10.2021 on DD Kisan Channel.

(v) Papers presented in symposia/ conference/
Workshops attended

1. Anil Kumar, V.P. Sharma, Satish Kumar and B.L.
Attri. 2021. Standardization of cultivation
technology for split-gill mushroom (Schizophyllum
commune) using wheat straw.In:National web
conference- Mushroom 2021 on Mushroom
Biology: Opportunities & Challenges w.e.f 15-17
April, 2021 at ICAR-DMR, Solan. p. 60.

2. Anil Kumar, V.P. Sharma, Satish Kumar and B.L.
Attri. 2021. Technique for preparation of paddy and
wheat straw compost of Agaricus bisporus. In:
National web conference- Mushroom 2021 on
Mushroom Biology: Opportunities & Challenges
w.e.f 15-17 April, 2021 at ICAR-DMR, Solan. p.
60.

3. Anil Kumar, V.P. Sharma, Satish Kumar and Shwet
Kamal. 2021. Diagnosis and Management of Wet
Bubble Disease (Mycogone perniciosa) of White
Button Mushroom. In:National web conference-
Mushroom 2021 on Mushroom Biology:
Opportunities & Challenges w.e.f 15-17 April, 2021
at ICAR-DMR, Solan. pp. 53-54.

4. Anil Kumar and V.P. Sharma. 2021. Post-harvest
decay of cultivated mushrooms by Pseudomonas
tolaasii. In:IPHe-C during August 18-20, 2021 at
ICAR-IARI, New Delhi, India. pp. 44-45

5. Anil Kumar and V.P. Sharma. 2021. First report of
Morchella importuna strain ANI 1 and artificial
induction of its ascomata from India. In:ISMS e-
Congress 2021 w.e.f. 14-17 September, 2021. No.
59.

6. Anil Kumar. 2021. Recent advancements in
induction of ascomata in Indian True Morels
(Morchella sp).  In: International Conference on
Global Perspectives in Crop Protection for Food
Security (GPCP 2021) during 8-10 Dec. 2021.pp.
476-477.

7. Anupam Barh, Shwet Kamal, V.P. Sharma, Manoj
Nath and Kanika Sharma. 2021. Development and
characterization of hybrid in Pleurotus ostreatus var
Florida for early basidiocarp trait. In:National web
conference- Mushroom 2021 on Mushroom
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Biology: Opportunities & Challenges w.e.f 15-17
April, 2021 at ICAR-DMR, Solan. p. 60.

8. Anupam Barh, Rakesh Kumar Bairwa, Mamta
Gupta, Shwet Kamal and V.P. Sharma. 2021. The
genetic linkage map of Agaricus bisporus.
In:National web conference- Mushroom 2021 on
Mushroom Biology: Opportunities & Challenges
w.e.f 15-17 April, 2021 at ICAR-DMR, Solan. p.
24.

9. Anuradha Srivastava, B.L. Attri and V.P. Sharma.
2021. Development of mushroom-tomato-mixed-
spread. In:National web conference- Mushroom
2021 on Mushroom Biology: Opportunities &
Challenges w.e.f 15-17 April, 2021 at ICAR-DMR,
Solan. p. 66.

10. B.L. Attri and Anuradha Srivastava. 2021. Effect of
different packaging material on the shelf life of
button and oyster mushrooms during
storage.In:National web conference- Mushroom
2021 on Mushroom Biology: Opportunities &
Challenges w.e.f 15-17 April, 2021 at ICAR-DMR,
Solan. p. 65.

11. B.L. Attri, attended workshop as an expert on
International course on temperate horticulture and
forestry under Institutional Development
Programme Plan (IDP), National Agriculture Higher
Education Project (NAHEP) organized by UHF,
Nauni on 08.04.2021.

12. B.L. Attri attended one day webinar on Pradhan
Mantri Formalization of Micro Food Processing
Enterprises (PMFME) under one district one product
(ODOP Seabuckthorn) organized by Deptt. of
Industries, Himachal Pradesh on 29.04.2021.

13. B.L. Attri attended online Board of Studies (BoS)
meeting/workshop of School of Bio-Engineering &
Food Technology of Shoolini University on
23.11.2021.

14. Shwet Kamal attended the ISMS e-Congress 2021
from Tuesday 14 September to Friday 17 September
2021.

15. Manjit Singh and Shwet Kamal. 2021. Breeding of
a non-browning hybrid of button mushroom
(Agaricus bisporus). In:National web conference-
Mushroom 2021 onMushroom Biology:
Opportunities & Challenges w.e.f 15-17 April, 2021
at ICAR-DMR, Solan. p. 25.

16. Manjit Singh, Shwet Kamal and V.P. Sharma 2021.
Global mushroom production of different species.
In:ISMS e-Congress 2021 w.e.f. 14-17 September,
2021.

17. Satish Kumar,V.P. Sharma, Anil Kumar and Karuna
Shrivastav. 2021. First report on quality analysis of
artificially induced fruit bodies of indigenous strain
of Cordyceps militaris from India In:National web
conference- Mushroom 2021 on Mushroom
Biology: Opportunities & Challenges w.e.f 15-17
April, 2021 at ICAR-DMR, Solan. p. 75.

18. Satish Kumar, V.P. Sharma, Anil Kumar, Shweta
Sharma and Karuna Shrivastava. 2021.
Development of Cultivation technology ofGrifola
frondosa (Maitake) Mushroom. In: National web
conference- Mushroom 2021 on Mushroom
Biology: Opportunities & Challenges w.e.f 15-17
April, 2021 at ICAR-DMR, Solan. p. 53.

19. Satish Kumar, V.P. Sharma and Anil
Kumar.2021.Effect of different insecticides on
edible fungi and sciarid fly larvae (Bradysia spp).
In: National web conference- Mushroom 2021 on
Mushroom Biology: Opportunities & Challenges
w.e.f 15-17 April, 2021 at ICAR-DMR, Solan. p.
58.

20. Satish Kumar, V.P. Sharma and   Anil Kumar. 2021.
Screening of different species of oyster mushroom
against Sciarid fly (Bradysia spp). In:National web
conference- Mushroom 2021 on Mushroom
Biology: Opportunities & Challenges w.e.f 15-17
April, 2021 at ICAR-DMR, Solan. p. 59.

21. Satish Kumar, V.P. Sharma, Shweta Sharma. 2021.
Cultivation and molecular characterization of eight
strains of Hericium erinaceus. In:National web
conference- Mushroom 2021 on Mushroom
Biology: Opportunities & Challenges w.e.f 15-17
April, 2021 at ICAR-DMR, Solan. p. 31.

22. Satish Kumar, V.P. Sharma and Anil Kumar. 2021.
Factors promoting biotic and abiotic stresses on
mushrooms.In:National web conference-
Mushroom 2021 on Mushroom Biology:
Opportunities & Challenges w.e.f 15-17 April, 2021
at ICAR-DMR, Solan. p. 54.

23. Shwet Kamal and Manjit Singh. 2021. Genetics and
breeding of white button mushroom (Agaricus
bisporus): Status and Opportunities. In:National web
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conference- Mushroom 2021 on Mushroom
Biology: Opportunities & Challenges w.e.f 15-17
April, 2021 at ICAR-DMR, Solan. pp. 20-22.

24. Shwet Kamal and Anupam Barh. 2021. Status of
Research and Developments in True truffles (genus
Tuber spp). In:National web conference- Mushroom
2021 on Mushroom Biology: Opportunities &
Challenges w.e.f 15-17 April, 2021 at ICAR-DMR,
Solan. pp. 68-69.

25. Shwet Kamal, Anupam Barh, V.P.Sharma, Sudheer
Kumar Annepu, Babita Kumari 2021. Selection and
identification of high yielding transgressive
segregants in button mushroom. In:ISMS e-
Congress 2021 w.e.f. 14-17 September, 2021.

26. Susheel Kumar Sharma, Shweta Singh, Anupam
Barh, Sudheer Kumar Annepu, Tabalique
Yumkhaibam, S.S. Roy, Th. Surjit Singh, Shwet
Kamal, K.K. Mishra and V.P. Sharma. 2021.
Molecular characterization of shiitake (Lentinula
edodes) germplasm and development of cultivation
technology using locally available substrates under
North East Indian conditions. In:National web
conference- Mushroom 2021 on Mushroom
Biology: Opportunities & Challenges w.e.f 15-17
April, 2021 at ICAR-DMR, Solan. pp. 23-24.

27. V.P. Sharma, Babita Kumari, Anupam Barh and
Shwet Kamal. 2021. Diversity and distribution of
macrofungi of Himachal Pradesh. National Web
Conference on Mushroom 2021- Mushroom
Biology: Opportunities and Challenges- 15-17 April,
2021at ICAR-DMR, Solan. p. 4.

28. V.P.Sharma, Anupam Barh, Kanika Sharma, Shwet
Kamal, Sudheer Kumar Annepu
2021.Characterization of Indian Lentinula edodes
germplasm for yield and quality improvement.
In:ISMS e-Congress 2021 w.e.f. 14-17 September,
2021.pp. 23-24.

29. V.P. Sharma, Babita Kumari and Shwet Kamal 2021.
Diversity of wild Mushrooms from Himachal
Pradesh (India). In:ISMS e-Congress 2021 w.e.f.
14-17 September, 2021.

30. V.P. Sharma, Shwet Kamal and Manjit Singh 2021.
Indian Mushroom Industry: History and Status.
In:ISMS e-Congress 2021 w.e.f. 14-17 September,
2021.

31. V.P. Sharma. 2021. An expert lecture on “Strainal
improvement and cultivation technology of shiitake
mushroom” on 09.03.2021 in a 21 days national
training programme on mushroom production and
processing technology organized by IGKV, Raipur
and NADCL, Baramullah from 2-22 March 2021.

32. V.P. Sharma. 2021. Delivered a keynote lecture on
“Status of mushroom production and protection in
India” in National Web conference on Mushroom,
“Mushroom Biology: Opportunities and challenges”
from 15-17 April 2021 jointly organized by
Mushroom Society of India and ICAR-Directorate
of Mushroom Research, Solan.

33. V.P. Sharma. 2021. Delivered a talk on “Mushroom
agribusiness: Opportunities and Challenges”
organized by Bharatiya Engineering Science and
Technology Innovation University, Anantapur,
Andhra Pradesh on 31st July 2021.

34. V.P. Sharma. 2021. Delivered a keynote lecture on
“Production of mushroom for utilizing agricultural
residues and value addition of mushrooms” in
Webinar on Azadi ka Amrut Mahotsav organized
by CIPHET, Ludhiana on 31.08.2021.

35. V.P. Sharma. 2021. Delivered a keynote lecture on
“Mushroom as an agri-business activity organized
by Shaheed Rajguru held on 08.10.2021.

36. V.P. Sharma. 2021. Delivered a keynote lecture on
“Current scenario of mushroom in India and world”
in International Mushroom Festival organized by
Deptt. of Horticulture, Govt. of Uttarakhand on 18-
20 October 2021.

37. V.P. Sharma. 2022. Delivered an expert lecture on
Shiitake cultivation in webinar on “Medicinal
mushroom cultivation on 14.02.2022 organized by
Deptt. of Horticulture, Govt. of Haryana.

38. V.P. Sharma. 2022. Attended a national workshop
on shiitake mushroom – possible source of
nutraceutical and next generation functional food
organized by ICAR Research Complex for NEH
Region, Manipur and Society of Biochemistry and
Biotechnology, New Delhi from 22-24 February
2022 and delivered a plenary talk in the inaugural
session on “Present status of Indian mushroom
industry with special reference to shiitake
mushroom”.
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Breeding. Advances in Plant Breeding Strategies:
Vegetable Crops, pp. 423-441.

4. Kamal, S., Barh, A., Sharma, K. and Sharma, V.P.
(2021). Mushroom Biology and Advances. In:
Kumar Srivastava D., Kumar Thakur A., Kumar P.
(eds) Agricultural Biotechnology: Latest Research
and Trends. Springer, Singapore. https://doi.org/
10.1007/978-981-16-2339-4_28

5. Trivedi, S., Butani, N., Patel,H., Nath, M., Bhatt,
D. (2021). Microbial Consortia and Their
Application for the Development of a Sustainable
Environment. Microbial Technology for Sustainable
Environment, pp. 191-202

6. Dabral, S., Varma, A., Bhatt, D., Nath, M.
(2021).Serendipita indica Mediated Drought and
Heavy Metal Stress Tolerance in
Plants.Microbiological Activity for Soil and Plant
Health Management, pp.  181-194

7. Patel, H., Trivedi, S., Bhatt, D., Nath, M., Butani,
N. (2021). Microbe-Mediated Removal of
Xenobiotics for Sustainable Environment. Microbial
Technology for Sustainable Environment, pp. 483-
497

8. Satyal, S.S., Nath, M., Bhatt, M.D., Gohil, T., Bhatt,
D. (2021). Molecular Mechanisms Deciphering
Cross-Talk Between Quorum Sensing Genes and
Major Iron Regulons in Rhizospheric Communities.
Microbial Metatranscriptomics Belowground, pp.
615-630.

39. V.P. Sharma. 2021. Attended virtual International
Society for Mushroom Science (ISMS) congress
from 14-17 September 2021 (coordinated from
Australia & USA) and made oral presentation.

40. V.P. Sharma. 2021. Attended virtual 4th International
Workshop on Mushroom Biology and Technology,
Indonesia from 13-14 October 2021 and presented
a keynote lecture.

41. V.P. Sharma. 2021. Attended Golden Jubilee
International Conference: Global Perspective in
Crop production for Food security (GPCP-2021)
organized by TNAU, Coimbatore from 8-10
December 2021 and delivered a lead lecture on
“Indian Mushroom industry – present status and
future prospects” from 10-12 December 2021.

(vi) Book Chapter

1. Bijla, S., Avunchikkad, J, Sen, B., Suresh, A. and
Krishnan, P. 2021. Agricultural Research Policy for
Food Security & Sustainability in India. Agricultural
Research, Technology and Policy: Innovations and
Advances. ICAR- NAARM, Hyderabad.

2. Shirur, M., Barh, A. and Annepu, S. K. (2021).
Sustainable Production of Edible and Medicinal
Mushrooms: Implications on Mushroom
Consumption. In Climate Change and Resilient
Food Systems. Springer, Singapore.pp. 315-346

3. Sharma, V. P., Barh, A., Bairwa, R. K., Annepu, S.
K., Kumari, B. and Kamal, S. (2021). Enoki
Mushroom (Flammulina velutipes (Curtis) Singer)
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6. APPROVED ON-GOING RESEARCH PROJECTS
Lohd`r py jgh vuqla/kku ifj;kstuk,a

Research Projects of ICAR-DMR, Solan (H.P.) for the year 2021
o"kZ 2021 ds fy, Hkk—vuqi&Mh,evkj] lksyu ¼fg-ç-½ dh vuqlaèkku ifj;kstuk,a

Institute Code Title Researchers Tentative Period/ Status
Cost of the Remarks
Project (Rs.
in lakhs) as
provided by
the concerned
Scientists

DMR-2018-2 Substrate formulation and Dr. Satish Kumar, PI-I 44.95 April, 2018 Completed
standardization of cultivation Dr. V.P. Sharma, PI-II  to

technology of different Dr. B.L. Attri, Co-PI April, 2021

mushrooms Dr. Anil Kumar, Co-PI

DMR-2018-3 Genetic improvement of Dr. V.P. Sharma, 249.30 Àpril, 2018 to Completed

mushroom Project Leader March, 2021

1. Strains improvement in Dr. Anupam Barh, PI 32.00 Àpril, 2018 to Completed

Pleurotus species Dr. Shwet Kamal, Co-PI March, 2021
Dr. Anil Kumar, Co-PI

2. Strains Improvement of Dr. V.P. Sharma, PI 39.30 Àpril, 2018 to Completed
Shiitake mushroom Dr. Shwet Kamal, Co-PI March, 2021

Dr. Anupam Barh, Co-PI
Sh. Rakesh Kumar Bairwa,Co-PI

3. Strainal Improvement in Dr. Anil Kumar, PI (Till Oct., 10.00 Àpril, 2018 to Completed
Volvariella volvacea 2019), Co-PI till date March, 2021

(Paddy straw mushroom) Dr. Manoj Nath, PI (w.e.f. Oct.

2019) Co-PI (till date)
Dr. Anupam Barh, Co-PI

4. Development of high Dr. Shwet Kamal, PI 168.00 Àpril, 2018 to Completed
yielding strains of button Dr. Anupam Barh, Co-PI March, 2021

mushroom Sh. Rakesh Kumar Bairwa, Co-PI

DMR-2018-5 Holistic management of Dr. Anil Kumar, PI 34.50 1st April, 2018 Completed

selected diseases/pests of Dr. V.P. Sharma, Co-PI to 31st March,

different mushrooms Dr. Satish Kumar, Co-PI 2021
Dr. Shwet Kamal, Co-PI

Dr.Manoj Nath-PI (w.e.f.

1st October, 2019)

DMR-2018-6 Standardization of cultivation Dr. Anil Kumar, PI 26.00 1st April, 2019 On-going

technique for Morchella Dr. Satish Kumar, Co-PI to 31st March,
mushroom Dr. Manoj Nath, Co-PI  2022

DMR-2019-1 Effect of different packaging Dr. B.L. Attri, PI 14.00 July, 2019 to Completed
material on the shelf life of Dr Anuradha Srivastava Co-PI June, 2021

button and Oyster mushrooms

during storage
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DMR-2019-2 Development of Mushroom Dr. Anuradha Srivastava-PI 1.90 October, 2019

and Millets based value Dr. V.P. Sharma, Co-PI  to May, 2022
added products

DMR-2019-3 Impact Analysis of ICAR- Dr. Yogesh Gautam, Co-PI 21.00 1st April, 2019 Completed
DMR on the Mushroom  to 31st March,

Scenario of the country. 2021

DMR-2021-1 Standardization of substrate Dr. V.P. Sharma, Project Leader

formulations for mushrooms

Refinement of existing Dr. Shwet Kamal, PI April, 2021 to On-going

technologies and Dr. Satish Kumar, Co-PI March, 2024

domestication of some Dr. Anil Kumar, Co-PI
novel mushrooms Dr. Anupam Barh, Co-PI

Dr. Manoj Nath, Co-PI

Dr. Anarase Dattatray, Co-PI
Dr. Shweta Bijla, Co-PI

Dr. Brijesh Yadav, Co-PI

DMR-2021-2 Genetic improvement of Dr. V.P. Sharma, Project Leader 70.26 April, 2022 to On-going

(1) mushroom  March, 2024

Development of potential Dr. Shwet Kamal, PI

strains in button mushroom Dr. Anupam Barh, Co-PI

(Agaricus bisporus) Mr. Rakesh Kumar Bairwa, Co-PI

DMR-2021-2 Development of potential Dr. Anupam Barh, PI April, 2022 to On-going

(2) strains in Pleurotus spp and Dr. Shwet Kamal, Co-PI March, 2024
Lentinula edodes and Dr. Dr. Manoj Nath, Co-PI

Flammulina velutips

DMR-2021-2 Development of potential Dr. Manoj Nath, PI April, 2022 to On-going

(3) strains in Volvariellavolvacea, Dr. Satish Kumar, Co-PI March, 2024

Calocybe indica and Macrocy Dr. Anupam Barh, Co-PI
be giganteum Dr. Anil Kumar, Co-PI

DMR-2021-3 Crop Protection in mushroom Dr. V.P. Sharma, Project Leader 15.31

DMR-2021-3 Development of resource Dr. Satish Kumar, PI April, 2021 to On-going

(1) efficient technologies for the April, 2023
management of major insect/

pests of mushrooms

DMR-2021-3 Re-defining epidemiological Dr. Anil Kumar 36.50 April, 2021 to On-going

(2) parameters and management March, 2023

approaches for major
mushroom pathogens

DMR-2021-4 Development of Novel Value Dr. Anuradha Srivastava, PI 25.45 August, 2021 to On-going
Added Products from Selected Dr. B.L. Attri, Co-PI  July, 2023

Medicinal Mushrooms Dr. Anarase Dattatray Arjun, Co-PI

DMR-2021-5 Application of solar energy Dr. Anarase Dattatray, PI 1.60 August, 2021 On-going

 in mushrooms drying Dr. BL Attri, Co-PI to  July, 2022

DMR-2021-7 Impact assessment of selected Dr. Shweta Bijla, PI 4.10 August, 2021 On-going

technologies developed by to July, 2024

ICAR-DMR
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Externally Funded Projects:

Title of the Project PI of the Project Tentative Cost of Period/Remarks Funding Agency
the Project (Rs.)

Collection and Dr. V.P. Sharma-PI, Rs.1,45,42,960.00 01.10.2019 to DBT’s Twinning
characterization of Dr. Sudheer Kr. Annepu, Co-PI (ICAR-DMR, 30.09.2022 programme
indigenous Shiitake Dr. Anupam Barh, Co-PI Solan
(Lentinula edodes) and Dr. Shwet Kamal, Co-PI Rs.36,72,120.00)
DNA barcoding of
Oyster (Pleurotus sp.)
mushroom germplasm
for commercial
exploitation

Development of Dr. Satish Kumar, PI Rs.15,10,880.00 October, 2019 to DBT
cultivation technology Dr. V.P. Sharma, Co-PI October, 2022
for medicinal
mushrooms Cordyceps
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7. CONSULTANCY AND ADVISORY SERVICES
ijke'kZ vkSj lykgdkj lsok,a

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
variouseducational institutions visted the directorate
during 2021 and they were briefed about various facilities
and services rendered by ICAR-DMR, Solan. More than
750 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.

Table 7.1. Individual and group visits in ICAR- DMR, Solan during 2021
rkfydk 7-1 Hkk-—-vuq-i-& Mh,evkj] lksyu esa O;fä vkSj lewg dk nkSjk& 2021

S. No. Individual/ Group Number Date

Ø- la- O;fä@ lewg la[;k rkfj[k

1 Anu Bansal, Yamunanagar, Haryana / vuq caly] ;equkuxj] gfj;k.kk 2 07.01.2021

2 C N Singh (Press: Dainik Bhaskar) / lh ,u Çlg ¼i=dkfjrk% nSfud HkkLdj½ 2 19.01.2021

3 Biblu from Chandigarh, Punjab / fcCyw] paMhx<+] iatkc 2 19.01.2021

4 Himanshu/ fgeka'kq 1 20.01.2021

5 Johar Singh, Saharanpur, U.P. / tksgj Çlg] lgkjuiqj] mÙkj çns'k 2 30.01.2021

6 Aarti Shukla, KVK, Kandaghat, Solan, H.P. / vkjrh 'kqDyk] dsfods] daMk?kkV] 1 01.02.2021
lksyu] fgekpy çns'k

7 Mukesh Sharma / eqds'k 'kekZ 1 03.02.2021

8 Virender Sahu, Nahan, Sirmour, H.P. / ohjsaæ lkgw] ukgu] fljekSj] fgekpy çns'k 2 04.02.2021

9 D.P. Sharma, KVK, Kandaghat, Solan, H.P. / Mh ih 'kekZ] dsfods] daMk?kkV] 1 09.02.2021
lksyu] fgekpy çns'k

10 Anil Sharma, Uttarakhand / vfuy 'kekZ] mÙkjk[k.M 2 16.02.2021

11 Sunil Chaudhary, CST Solan, H.P. / lquhy pkSèkjh] lh ,l Vh] lksyu] fgekpy çns'k 2 17.02.2021

12 Surender Singh, Panchkula, Haryana / lqjsUæ Çlg] iapdqyk] gfj;k.kk 3 23.02.2021

13 Tarun Kumar / r#.k dqekj 1 23.02.2021

14 Farmers, KVK, Kandaghat, Solan, H.P. / —"kd] dsfods] daMk?kkV] lksyu] fgekpy çns'k 28 24.02.2021

15 Ashwani Kumar / vÜouh dqekj 2 24.02.2021

16 Rakesh / jkds'k 2 01.03.2021

17 Ashok Chauhan, NABARD, Solan, H.P. / v'kksd pkSgku] ukckMZ] lksyu] fgekpy çns'k 1 02.03.2021

Hkkd`vuqi&Mh,evkj] lksyu }kjk osclkbV] eksckby ,si] Ã&esy]
VsyhQksu ds ekè;e ls [kqEc dh [ksrh] çf'k{k.k vkSj foi.ku ds
fofHkUu igyqvksa ij lykgdkj lsok,a nh xb±A vkSlru çfrfnu
yxHkx 20&25 ç'u ;k rks esy@Qksu@O;fäxr eqykdkrksa ls
çkIr gksrs Fks] ftudk mÙkj fn;k tkrk FkkA vfèkdka'k ç'u [kqEc
dh [ksrh] Li‚u vkSj [kqEc ds foi.ku ds ckn fofHkUu ?kVdksa ds
rgr çf'k{k.k dk;ZØeksa ls lacafèkr FksA ns'k ds dÃ fgLlksa ds
fdlkuksa ds lewg vkSj fofHkUu 'kS{kf.kd laLFkkuksa ds Nk=ksa us 2021
ds nkSjku funs'kky; dk nkSjk fd;k vkSj mUgsa vkÃlh,vkj&Mh,evkj]
lksyu }kjk çnku dh tkus okyh fofHkUu lqfoèkkvksa vkSj lsokvksa ds
ckjs esa tkudkjh nh xÃA funs'kky; ds çkS|ksfxdh gLrkarj.k
¼VhvksVh½ vuqHkkx esa 750 ls vfèkd fdlkuksa] Nk=ksa vkSj vU;
vkxarqdksa us Hkkx fy;kA vkxarqdksa dk fooj.k rkfydk 7-1 esa fn;k
x;k gSA
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18 Daya Ram, Dharot, Solan, H.P. / n;k jke èkjksV] lksyu] fgekpy çns'k 1 03.03.2021

19 Pushpraj, Solan, H.P. / iq"ijkt lksyu] fgekpy çns'k 2 04.03.2021

20 Vivek, Shimla, H.P. / foosd] f'keyk] fgekpy çns'k 3 04.03.2021

21 Garim, Haryana / xfjek] gfj;k.kk 2 05.03.2021

22 Yugeet, Chambaghat, Solan, H.P. / ;qxhr] lksyu] fgekpy çns'k 1 08.03.2021

23 Santosh, Salumna, Solan, H.P. / larks"k] lyweuk] lksyu] fgekpy çns'k 6 08.03.2021

24 Meenakshi, Dehradun, Uttarakhand / feuk{kh] nsgjknwu] mÙkjk[kaM 5 10.03.2021

25 Inderpal,  Haridwar, Uttarakhand / bUæiky] gfj}kj] mÙkjk[kaM 2 10.03.2021

26 Ran Partap, U.P. / jk.kk çrki] mÙkj çns'k 3 16.03.2021

27 Suresh Kumar, Solan, H.P. / lqjs'k dqekj] lksyu] fgekpy çns'k 3 17.03.2021

28 Ankush Choudhary / vadq'k pkSèkjh 1 19.03.2021

29 Ravinder Sharma, Solan, H.P. / jÇonj 'kekZ] lksyu] fgekpy çns'k 1 20.03.2021

30 Sunil, Dheoti, Solan, H.P. / lquhy] è;ksVh] lksyu] fgekpy çns'k 1 21.03.2021

31 Deepak, U.P. / nhid] mÙkj çns'k 1 01.04.2021

32 Samrita Kumari /le`rk dqekjh 2 01.04.2021

33 Basant Singh, Noida, U.P. / clar Çlg] u‚,Mk mÙkj çns'k 3 05.04.2021

34 Gurpinder Sharma, Chandigarh, Haryana / xqjÇinj 'kekZ] paMhx<+] gfj;k.kk 3 05.04.2021

35 Maneesh, Kasauli, H.P. / euh"k] dlkSyh] fgekpy çns'k 4 11.04.2021

36 Puru Chand Sarah, Sirmour, H.P. / iq# pan ljkg] fljekSj] fgekpy çns'k 2 11.04.2021

37 Makhinder Singh, Punjab / eÇ[knj Çlg] iatkc 2 12.04.2021

38 Bhupinder Singh, Solan, H.P. / HkwÇinj Çlg] lksyu] fgekpy çns'k 2 08.06.2021

39 Tanuj, Shimla, H.P. / ruqt] f'keyk] fgekpy çns'k 1 11.06.2021

40 Leela Devi, Solan, H.P. / yhyk nsoh] lksyu] fgekpy çns'k 2 16.06.2021

41 V.P. Chaudhary, Chandigarh, Haryana / oh- ih- pkSèkjh] paMhx<+] gfj;k.kk 2 17.06.2021

42 Suryakant Singh, U.P. / lw;Zdkar Çlg] mÙkj çns'k 2 24.06.2021

43 Susheel Kumar, Haryana / lq'khy dqekj] gfj;k.kk 3 28.06.2021

44 Gulshan Singh, Sirmour, H.P. / xqy'ku Çlg] fljekSj] fgekpy çns'k 2 30.06.2021

45 Bhupander Sharma, Solan, H.P. / HkwisUæ 'kekZ] lksyu] fgekpy çns'k 2 06.07.2021

46 Farmers, KVK, Kandaghat, Solan, H.P. / —"kd] dsfods] daMk?kkV] lksyu] fgekpy çns'k 21 07.07.2021

47 Joginder Bansal / tksfxUnj caly 1 08.07.2021

48 Rajinder, Kumarhatti, Solan, H.P. / jktsanj] dqekjgêh] lksyu] fgekpy çns'k 2 08.07.2021

49 Nitin Kumar / fufru dqekj 5 13.07.2021

50 Shri Wastar / Jh oLrkj 1 13.07.2021

51 Gurudyal, Rampur, Shimla, H.P. / xq#n;ky] jkeiqj] f'keyk] fgekpy çns'k 2 13.07.2021

52 Sanjay,  Chandigarh, Haryana / lat;] paMhx<+] gfj;k.kk 1 14.07.2021

53 M.L. Verma, Solan, H.P. / ,e ,y oekZ] lksyu] fgekpy çns'k 1 15.07.2021

54 Gurmeet, Chandigarh / xqjehr] paMhx<+] gfj;k.kk 1 16.07.2021

55 Sidhart Kumar, Delhi / fl)krZ dqekj] fnYyh 10 19.07.2021

56 Jitan Singh, Chandigarh / thru Çlg] paMhx<+] gfj;k.kk 3 22.07.2021

57 Rahul, Chandigarh, Haryana / jkgqy] paMhx<+] gfj;k.kk 2 23.07.2021

58 Vishabjeet, Punjab / fo'cthr] iatkc 2 24.07.2021

59 Jagdeep, Haryana / txnhi] gfj;k.kk 1 26.07.2021

60 Dr. Shikha, Delhi / M‚- f'k[kk] fnYyh 1 31.07.2021
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61 K.R. Chauhan, Shimla, H.P. / ds vkj pkSgku] f'keyk] fgekpy çns'k 3 31.07.2021

62 J. C. Dash, Bengaluru / ts lh nk'k] csaxyq# 2 03.08.2021

63 Anand Kumar, Mumbai / vkuan dqekj] eqacÃ 1 06.07.2021

64 Nitin Sharma, Dehra, Kangra, H.P. / fufru 'kekZ] nsgjk] dk¡xM+k] fgekpy çns'k 2 06.07.2021

65 Parveen Gupta, Shimla, H.P. / ijohu xqIrk] f'keyk] fgekpy çns'k 2 07.07.2021

66 Lalit Kumar, Ropar, Punjab / yfyr dqekj] jksiM+] iatkc 1 09.07.2021

67 Nishant / fu'kkar 1 17.07.2021

68 R.P. Singh, Ambala, Haryana / vkj ih Çlg] vEckyk] gfj;k.kk 1 17.07.2021

69 Farmers, KVK, Kandaghat, Solan, H.P. / —"kd] dsfods] daMk?kkV] lksyu] fgekpy çns'k 14 18.07.2021

70 Shruti Sood, Chandigarh / Jqfr lwn] paMhx<+ 3 24.07.2021

71 Hemant Attri / gsear v=h 2 24.07.2021

72 B.H. Sharma, Dharot, Solan, H.P. / ch ,p 'kekZ] èkjksV] lksyu] fgekpy çns'k 25 26.07.2021

73 Anil Sharma / vfuy 'kekZ 2 27.07.2021

74 Satnam Singh, Delhi / lruke Çlg] fnYyh 2 28.07.2021

75 Vikram, Muzzafarnagar, U.P. / foØe] eqTt+QuZxj] mÙkj çns'k 2 31.07.2021

76 Anand Gupta / vkuan xqIrk 3 31.07.2021

77 Gurmeet Singh, Chandigarh / xqjehr Çlg] paMhx<+ 2 31.07.2021

78 D.R. Bharadwaj, Solan, H.P./ Mh vkj Hkkj}kt] lksyu] fgekpy çns'k 1 03.09.2021

79 Vishal Nohra, Daar / fo'kky uksgjk] nkj 2 03.09.2021

80 Devpuri, Rekongpeo, Kinnaur, H.P. / nsoiqjh] fjdksaxfi;ks] fdUukSj] fgekpy çns'k 4 04.09.2021

81 Ashok Verma, Solan, H.P ./ v'kksd oekZ] lksyu] fgekpy çns'k 1 06.09.2021

82 Dhyan Singh / è;ku Çlg 1 06.09.2021

83 Vinod Kumar / fouksn dqekj 2 10.09.2021

84 Jyotika Gupta / T;ksfrdk xqIrk 2 18.09.2021

85 Vinod Beni / fouksn csuh 2 21.09.2021

86 Ajit Singh / vthr Çlg 1 05.10.2021

87 Santosh Kumar, Shimla, H.P. / larks"k dqekj] f'keyk] fgekpy çns'k 2 06.10.2021

88 Dr. Rajesh / M‚- jkts'k 25 08.10.2021

89 Mr. Vijay, Mandi, H.P. / fot;] eaMh] fgekpy çns'k 15 11.10.2021

90 Sanjay Kumar / lat; dqekj 1 18.10.2021

91 Avinesh Raj / vfous'k jkt 4 18.10.2021

92 Rajesh Sharma / jkts'k 'kekZ 4 20.10.2021

93 Suraj, Solan, H.P. / lwjt] lksyu] fgekpy çns'k 3 21.10.2021

94 Nitin Jain, Shimla, H.P. / fufru tSu] f'keyk] fgekpy çns'k 1 21.10.2021

95 Vikesh Chauhan, Solan, H.P. / foosd pkSgku] lksyu] fgekpy çns'k 1 25.10.2021

96 Shubham Thakur, Solan, H.P. / 'kqHke Bkdqj] lksyu] fgekpy çns'k 2 25.10.2021

97 Arun, Solan, H.P. / v#.k] lksyu] fgekpy çns'k 1 30.10.2021

98 Amar Sharma / vej 'kekZ 3 08.11.2021

99 Mayank, Chandigarh, Haryana / e;ad] paMhx<+] gfj;k.kk 2 08.11.2021

100 Ashrit, Solan, H.P. / vkfJr] lksyu] fgekpy çns'k 1 09.11.2021

101 Students, UHF Nauni, Solan, H.P./ ukSuh foÜofo|ky; ds Nk=] lksyu] fgekpy çns'k 46 09.11.2021

102 Baljeet, Karnal, Haryana / cythr] djuky] gfj;k.kk 1 09.11.2021

103 Abhishek, Mumbai / vfHk"ksd] eqacÃ 1 09.11.2021
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104 Mayank Pathak, H.P. / e;ad ikBd] fgekpy çns'k 2 10.11.2021

105 Nilima Tunnu, Mumbai / uhfyek VqUuw] eqacÃ 2 11.11.2021

106 Diksha Sharma, Solan, H.P./ nh{kk 'kekZ] lksyu] fgekpy çns'k 1 11.11.2021

107 Rajan, Patiala, Punjab / jktu] ifV;kyk] iatkc 2 15.11.2021

108 Sawastik Sharma / lokfLrd 'kekZ 2 16.11.2021

109 Deevijj, Uttarakhand / nsfoTt] mÙkjk[kaM 2 17.11.2021

110 Rajiv Aggarwal, Nainital, Uttarakhand / jktho vxjoky] uSuhrky] mÙkjk[kaM 2 18.11.2021

111 Shubham, Parwanoo, Solan, H.P. / 'kqHke] ijokuw] lksyu] fgekpy çns'k 2 23.11.2021

112 Gagan Singh, Chandigarh / xxu Çlg] paMhx<+ 2 25.11.2021

113 Students from UHF Nauni, H.P. / ukSuh foÜofo|ky; ds Nk=] lksyu] fgekpy çns'k 15 26.11.2021

114 Mayank Pathak, H.P. / e;ad ikBd] fgekpy çns'k 2 27.11.2021

115 Kishor Chand, Hamirpur,  H.P. / fd'kksj pan] gehjiqj] fgekpy çns'k 2 29.11.2021

116 Navneet, Ambala, Haryana / uouhr vEckyk] gfj;k.kk 4 29.11.2021

117 Farmers from Dehradun, Uttarakhand / nsgjknwu] mÙkjk[kaM ls fdlku 14 01.12.2021

118 Mayank Sharma, Kandaghat, Solan, H.P. / e;ad 'kekZ] daMk?kkV lksyu 1 02.12.2021

119 Farmers from Sonepat, Haryana / lksuhir] gfj;k.kk ls fdlku 30 03.12.2021

120 Farmers from Patiala, Punjab / ifV;kyk] iatkc ls fdlku 58 03.12.2021

121 Nirmal, Haryana / fueZyk] gfj;k.kk 1 04.12.2021

122 Farmers from Punjab / iatkc ls fdlku 25 07.12.2021

123 Dr. Rajesh Rana, ATARI, Ludhiana / M‚- jkts'k jk.kk yqfèk;kuk] vVkjh 3 08.12.2021

124 Farmers from KVK, Kandaghat, Solan, H.P. / —"kd] dsfods] daMk?kkV] lksyu] fgekpy çns'k 17 09.12.2021

125 Jung Bahadur, Mohali, Punjab / tax cgknqj] eksgkyh] iatkc 2 09.12.2021

126 Farmers from Haryana / gfj;k.kk ls fdlku 24 15.12.2021

127 Mayank Gupta, Delhi / e;ad xqIrk] fnYyh 2 15.12.2021

128 Hitender, Jagjitnagar / fgrsanj] txthruxj 2 15.12.2021

129 Farmers from Rajasthan / jktLFkku ls fdlku 45 17.12.2021

130 Farmers from Baru Sahib, H.P. / cMw lkfgc] fgekpy ls fdlku 13 17.12.2021

131 Students from Baru Sahib, H.P. / cMw lkfgc] fgekpy ls Nk= 65 17.12.2021

132 Kiran Thakur, Shivala, U.P. / fdj.k Bkdqj] f'kokyk] mÙkj çns'k 2 17.12.2021

133 Hari Krishan, Kullu, H.P. / gjh fØ'ku] dqYyw] mÙkj çns'k 4 18.12.2021

134 Abhishek, Mumbai, Maharashtra / vfHk"ksd] egkjk"Vª 1 20.12.2021

135 Ashok Chauhan, Solan, H.P. / v'kksd pkSgku] lksyu] fgekpy 1 20.12.2021

136 Nishant, Gujarat / fu'kkar] xqtjkr 3 21.12.2021

137 Farmers from KVK, Lahaul Spiti, H.P. / —"kd] dsfods] ykgkSy Lihrh] fgekpy çns'k 15 22.12.2021

138 Banti, Solan, H.P. / caVh] lksyu] fgekpy 1 27.12.2021

139 Dev Raj, Kullu, H.P. / nso jkt] dqYyw] fgekpy 2 27.12.2021

140 Ayanshi, Solan, H.P. / v;ka'kh] lksyu] fgekpy 2 28.12.2021

141 Surusham, Shimla, H.P. / lq#"ke] f'keyk] fgekpy 3 29.12.2021

142 Farmers from Bilaspur, H.P. / fcykliqj] fgekpy çns'k ls fdlku 35 30.12.2021

Total number of visitors (individuals and groups) 781
vkxarqdksa dh dqy la[;k ¼O;fä vkSj lewg½
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Techno Economic Feasibility Reports (TEFRs) for
2021:

Two hundred seventy seven numbers (277 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, processing units etc. have
been prepared for mushroom growers/firms from different
parts of the country (Table 7.2).

S.No. Name & address Details

1. i) Mr. Neetish Patra & ii) Mr. Sameer Pattnayak, Chandi Mandir Road, 20 TPA White Button Mushroom
Atanguda Village Bhawanipatna  Sadar, Kalahandi, Odisha - 766001 Growing Unit

2. -do- 200 TPA White Button Mushroom
Compost Production Unit

3. Ms. Mehajbee Qureshi, Liyakat Hussain, Nazima, H N 1, Moli May 200 TPA White Button Mushroom
Sunali, Jeetagaon, Anjanisain, Tehri Garhwal, Uttarakhand - 249121  Compost Production Unit

4. Mr.Manohar Lal, Gahar, PO Batal, Tehsil Arki, District Solan (H.P.) 20 TPA White Button Mushroom
Growing Unit

5. Mr. Om Parkash, S/o Sh. Kehar Singh, Village Kalron, Tehsil Ghronda, 50 TPA White Button Mushroom
District Karnal (Haryana) -136117 Growing Unit

6. Mr. Ranbir Singh, S/o Sh. Kehar Singh, Village Kalron, Tehsil Ghronda, 50 TPA White Button Mushroom
District Karnal (Haryana) -136117 Growing Unit

7. M/s. Shree Gyatri Mata Agro Farm, Sh. Babu Lal Saini, Village 100 TPA White Button Mushroom
Pragpura, Jaipur, Rajasthan cultivation

8. -do- 500 TPA White Button Mushroom
Compost Production Unit

9. M/s. Maatari Private Limited, Mr.Prakash Kumar Singh, Plot No. 440/1, Integrated project of 10 TPA
Rehla Garhwa Road, Railway Station Road, Block Bishrampur, Spawn, 300 TPA Compost and 20
Palamu 822124 (Jharkhand) TPA White Button Mushroom

Growing Unit

10. Sh. Ram Krishan Sharma, Village Balola, PO Tundal, Tehsil Kandaghat, 500 TPA White Button Mushroom
District Solan (H.P.) Compost Production Unit

11. Mr. Sumer Chand, S/o Sh. Sadhu Ram, Village Malowala, PO Nahan, 20 TPA White Button Mushroom
District Sirmour (H.P.) - 173001 Growing Unit

12. Sh. Mahesh Chand Bhardwaj, VPO Basantpur, Tehsil Sunni, District 20 TPA White Button Mushroom
Shimla (H.P.) –171018 Growing Unit

13. Sh. Sahil Chhikara, VPO Nizampur, Savda Gherva Road, District 100 TPA White Button Mushroom
Northwest Delhi, Delhi - 110081 cultivation

14. Mr. Kuldeep Singh, Village Mandwatch, PO Sangna, Tehsil Sangrah, 20 TPA White Button Mushroom
District Sirmour (H.P.) - 173023 Growing Unit

2021 ds fy, rduhdh vkÆFkd O;ogk;Zrk fjiksVZ

¼VhÃ,Qvkj½%

lQsn cVu] cVu [kqEc dh mRiknu bdkb;ksa dh >500 Vu çfr
o"kZ {kerk 20] 50] 100] 200] 500 dh [kqEc bdkb;ksa dh LFkkiuk ds
fy, nks lkS lÙkj la[;k ¼277 la[;k½ rduhdh&vkÆFkd O;ogk;Zrk
fjiksVZ ¼VhÃ,Qvkj½ ns'k ds fofHkUu fgLlksa ls [kqEc mRikndksa@Qeks±
ds fy, [kkn mRiknu] Li‚u mRiknu] v‚;LVj] xSuksMekZ] f'kVkds]
çlaLdj.k bdkb;ka bR;kfn rS;kj fd, x, gSa ¼rkfydk 7-2½A

Table 7.2 Techno Economic Feasibility Reports for the year 2021
rkfydk 7-2 o"kZ 2021 ds fy, rduhdh vkÆFkd O;ogk;Zrk ¼Vh Ã ,Q vkj½ fjiksVZ



ANNUAL REPORT 2021

106

15. Ms. Deepika Kaith, Village Chayali, PO Subathu, Tehsil - Kasauli, 17 TPA White Button Mushroom
District – Solan (H.P.) – 173206 Growing Unit

16. Mr. S.P. Vijayan, 14/78 A, Melaperuvilai, Asaripallam Post, 20 TPA White Button Mushroom
Kanyakumari District, Tamil Nadu – 629201 Growing Unit

17. Sh.Amar Singh, Village Bhagwanpur, Post Office Bhareli, District 50 TPA White Button Mushroom
Panchkula (Haryana) Growing Unit

18. Sh.  Gurjeet  Singh,  Village  Bhagwanpur,  PO  Bhareli, District 50 TPA White Button Mushroom
Panchkula (Haryana) Growing Unit

19. Sh.  Gurjeet  Singh,  Village  Bhagwanpur,  PO  Bhareli, District 500 TPA White Button Mushroom
Panchkula (Haryana) Compost Production Unit

20. Sh. Jagat Ram Sharma, Rampurghat, Poanta Sahib, District 20 TPA White Button Mushroom
Sirmour (H.P.) – 173025 Growing Unit

21. Smt. Jayanti Das, Baghuapali, Post Kamagada, PS Aska, District 150 TPA White Button Mushroom
Ganjam, Odisha – 761122 cultivation

22. Renu Rautela,  Village Budwasidh, PO Buggawala, Tehsil 20 TPA White Button Mushroom
Bhagwanpur, District Haridwar (Uttarakhand) Growing Unit

23. Mr. Sunil, S/o Sh. Nanu Ram, Village Gudha, Tehsil Gharaunda, 20 TPA White Button Mushroom
Karnal (Haryana) - 132114 Growing Unit

24. Ms. Rajni Sahni, Village Milk, Naraingarh, District Ambala (Haryana) 50 TPA White Button Mushroom
Growing Unit

25. Sh. Tirthanand, S/o Sh. Ramanand, Village Salumna, PO Dharot, 20 TPA White Button Mushroom
Tehsil and District Solan (HP)-173213 Growing Unit

26. Mr. Anuj Sharma, S/o Sh. Panch Ram Sharma, Village Kando, 20 TPA White Button Mushroom
PO Dugana, Tehsil Kamrau, Distict Sirmour (H.P.) - 173029 Growing Unit

27. Smt. Bimla Devi, W/o Sh. Ramesh Kumar, Village Harwani, 20 TPA White Button Mushroom
PO Upper Behli, Tehsil Sundernagar, Distrcit Mandi (H.P.) Growing Unit

28. Mr. Sanjay Singh Bangari, Village & PO Bangar, Block Thatyur, 20 TPA Oyster Mushroom
Tehsil Dhanolti, District Tehri Garhwal (Uttarakhand) - 249180 Growing Unit

29. Ms. Harmhinder Kaur, W/o Sh. Virender Singh, Village Dhanot, 20 TPA White Button Mushroom
PO Adhwani, Tehsil Jawalamukhi, District Kangra (H.P.) - 176036 Growing Unit

30. Mr. Jayanti Prasad, Village Gularamachvapur, Post Bahadurpur, 20 TPA Spawn Production Unit
District Pilibhit (U.P.) - 262303

31. Mr. Abhishek Taya, At Ahun Road Sakra, VPO Sakra, District Kaithal 50 TPA White Button Mushroom
(Haryana) - 136021 Growing Unit

32. -do- 500 TPA White Button Mushroom
Compost Production Unit

33. Director Extension Education, G.B. Pant University of Agriculture & 20 TPA White Button Mushroom
Technology, Pantnagar -263145, District U.S. Nagar, Uttarakhand Growing Unit

34. M/s. Pahadi Mushroom Farm, Ms. Aradhana Singh Mauja - Horawala, 100 TPA White Button Mushroom
Tehsil- Vikasnagar, District - Dehradun (Uttarakhand) cultivation

35. M/s. Sidhu’z Mushroom Closet, Mr. Jagjit Sidhu, Sidhu Farms, 127 TPA White Button Mushroom
Opposite Park Ave, Uppli Rd, Sangrur (Punjab) – 148001 cultivation

36. Mr.Paras, Village Badhal, P.O. Bagthan, tehsil Pachhad, District 20 TPA White Button Mushroom
Sirmaur (HP) -  173024 Growing Unit
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37. Ms. Maninder Kaur, Village Dattowal, Adarsh Colony, PO & Tehsil 20 TPA White Button Mushroom
Nalagarh, District Solan (H.P.) - 174101 Growing Unit

38. M/s. S.R AGRO PRODUCTS (Mushroom Unit), Sh. Pardeep 90 TPA White Button Mushroom
Chaudhary, Village  Kulhariwala, Post Office Mandhala, Tehsil Baddi, Growing Unit
District Solan (H.P.) – 174103

39. M/s. A.K. Mushroom Farm, Mr. Chandan Ray, Village Jitwarpur 50 TPA White Button Mushroom
Nijmat, Ward No. 13, PS Musfil, District-Samastipur (Bihar) - 848134 cultivation

40. Mr. Vikash Niranjan, Koderma Mushroom House, Goushala Road, 20 TPA Spawn Production Unit
Jhumari Telaiya,  Koderma, Jharkhand - 825409

41. Smt. Sushma Devi, W/o Sh. Brij Lal Thakur, VPO Gwalthai, Tehsil 20 TPA White Button Mushroom
Shri Naina Devi, District Bilaspur (HP) - 174201 Growing Unit

42. M/s. Sai Himagro India Private Ltd., Dr. Shweta Rana, Bharaid, 20 TPA Oyster Mushroom
New Palampur, District - Kangra (HP) Growing Unit

43. -do- 20 TPA Spawn Production Unit

44. Ms. Sweta Devi, D/o Sh. Surat Singh, Village Dunga, PO Bidholi, 20 TPA White Button Mushroom
Premnagar, Dehradun (Uttarakhand) - 248007 Growing Unit

45. Mr. Avinash Kumar, Village Rikshar, Distt. Vaishali (Bihar)- 844123 50 TPA White Button Mushroom
Cultivation Unit

46. Mr. Rakesh Kumar, S/o Sh. Amro Ram, VPO Kiri, Tehsil & District 500 TPA White Button Mushroom
Chamba (H.P.) – 176314 Compost Production Unit

47. Sh. Abhishek Thakur, S/o Sh. Hem Raj, Village Jole, PO Gharan, 20 TPA White Button Mushroom
Tehsil Jhandutta, District Bilaspur (HP) – 174030 Growing Unit

48. Himendra Agro Pvt. Ltd, Duwa & Malik Complex 2nd Floor Rishikesh Around 20 tons of Mushroom
Road, Jolly Grant Bhaniyawala, Distt. Dehradun, (U.K.)-248140 Spawn, 2184 TPA Compost
Proposed location: production (per quarter- 3 months)
Plot No. 548/27 & 548/28, Pili Padav, P.O. Mithiberi, Tehsil & Distt.
Haridwar, (U.K) -248140

49. Mr. Kamal Kant Maurya, Vill and Post office: Datiyana, 34 TPA White Button Mushroom
distt: Muzaffarnagar, UP – 251001 Growing Unit

50. Mr. Pankaj Kumar, Khata No.214, Khasra No.384(a) Gujrada Karanpur 50 TPA White Button Mushroom
Pargana, Pachwadoon, Tehsil Dehradun (Uttarakhand) Cultivation Project

51. Mrs. Suman, Mrs. Heena Chhibber and Mr. Kapil Chhibber,  Ambli 50 TPA White Button Mushroom
Talheri Road, Farm Bai Rakba Baka Rakba, Moja Bhukri, H.No.130, Cultivation Project
Tehsil Naraingarh, District Ambala (Haryana)

52. M/s. Virk Mushroom Farm, Mr. Sahab Singh, S/o Sh. Shamsher Singh, 500 TPA White Button Mushroom
Village Killi Bodla, Tehsil Zira, District Ferozepur – 142044, Punjab Compost Production Unit

53. Mr. Daulat Ram, S/o Sh. Manglu Ram, VPO Janjehli, Tehsil Thunag, 20 TPA White Button Mushroom
District Mandi (H.P.) – 175047 Growing Unit

54. Mr. Tarun Kumar, Village Timli, PO Darwa, Tehsil Kasauli, District 20 TPA White Button Mushroom
Solan (H.P.) – 173236 Growing Unit

55. Mrs. Neelu Sharma,Golden City, Near Collectorate Circle, Agro Road 100 TPA White Button Mushroom
Byepass, Dausa (Rajasthan) – 303303 cultivation

56. Mr.Ankit Thakur, S/o Sh. Inder Kumar Thakur, VPO Chandi, Tehsil 50 TPA White Button Mushroom
Kasauli, District Solan (H.P.) – 173206 Cultivation Project
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57. Sh. Saty Pal, Village Dinger, PO Mangarh, Tehsil Pachhad, District 20 TPA White Button Mushroom
Sirmour (H.P.) Growing Unit

58. Mr. Prem Singh Bhandari, 120/1-1 Himandri House, Near Osho Ashram, 100 TPA White Button Mushroom
Post Office Road, Society Area, Clement Town, Dehradun, Uttarakhand) Cultivation Project

59. M/s. Purnima Mushrom Production Centre Mrs. Purnima,VPO Khariop, 20 TPA Oyster Mushroom
PS Amta, District Howrah (West Bengal) - 711401 Growing Unit

60. Mr. Rajiv Kumar, S/o Sh. Sohan Lal, VPO Gudha, Tehsil Gharaunda, 20 TPA White Button Mushroom
Karnal (Haryana) – 132114 Growing Unit

61. Mr. Robin Saini, S/o Sh. Suresh Kumar Saini, Lower Arniala, PO Kotla 20 TPA White Button Mushroom
Kalan, Tehsil &  District Una (H.P.) Growing Unit

62. Mr. Parmod Kumar, S/o Sh. Om Parkash, VPO Rakhi Shahpur, Tehsil 20 TPA White Button Mushroom
Kheri Jalab, District Hisar (Haryana) – 125039 Growing Unit

63. M/s. Shree Atevar Agro, Mr. Sachin Kumar Rana, Gram Saloni 50 TPA White Button Mushroom
Urf Rauni, Tehsil Sikandrabad, Bulandshahar (U.P.) – 203202 cultivation

64. Mr. Sachin Sharma S/o Sh. Ashwani Sharma, H.No.90, VPO 200 TPA White Button Mushroom
Sheikhpura Jagir, Karnal (Haryana) – 132001 compost production

65. M/s. Shree Atevar Agro, Mr. Sachin Kumar Rana, Gram Saloni 500 TPA White Button Mushroom
Urf Rauni, Tehsil Sikandrabad, Bulandshahar (U.P.) – 203202 Compost Production

66. M/s. K.D. Mushroom Farm, Mr.Kamaldeep Singh, Plot No.5, Bakhli, 500 TPA White Button Mushroom
Village Bakhli, Tehsil Pehowa, District Kurukshetra (Haryana)-136128 Compost Production

67. Mr. Divyam Patel, S/o Sh. Midhai Lal Gangwar, Moh Puraina, Town 20 TPA White Button Mushroom
Jahanabad, District Pilibhit (U.P.) – 262001 Growing Unit

68. Mr. Bharat Bhushan, Village Fagog, PO Baloh, Tehsil Jhandutta, 20 TPA White Button Mushroom
District Bilaspur (H.P.) – 174029 Growing Unit

69. Mr. Ashok Kumar S/o Sh. Hari Shankar, Village Khubbapur 20 TPA White Button Mushroom
Khabbarpur, Muzaffarnagar, Pura (U.P.) – 251203 Growing Unit

70. M/s. Mama Bhanje Mushroom,Mr. Sushant Mandal, Newriya Colony, 20 TPA White Button Mushroom
Neoria Husainpur, Neorie, Piliphit (U.P.) Growing Unit

71. Mr. Parveen Kumar, M/s. Dada Devraj Mushroom Farm, VPO Bhaini 50 TPA White Button Mushroom
Amir Pur, Tehsil Narnaund, District Hisar (Haryana) – 125039 Growing Unit

72. Mr. Madan Lal Sharma, S/o Late Krishniya Ram, Village Shorti, 20 TPA White Button Mushroom
PO Junga, District Shimla (H.P.) – 171218 Growing Unit

73. Ms. Seema Pant, Gram Syari, PO Scrira Khal, District Rudraprayag, 20 TPA White Button Mushroom
Uttrakhand – 246171 Growing Unit

74. Mr. Ajay Rana, S/o Sh. Balbir Singh Rana, Village Inner Akhara, 20 TPA White Button Mushroom
PO Akhara Bazar, District Kullu (HP) – 175101 Growing Unit

75. M/s Nalanda Agro, Mr. Ram Sewak Sharma & Mrs. Rita Sharma, 100 TPA White Button Mushroom
Mitramandal Colony, Saket Vihar, Near Siv Narayan Chawk, Anisabad, cultivation Project
Patna (Bihar)– 800002

76. Mr. Himmat Singh Attri, S/o Sh. Hunar Singh Attri, VPO Parara, 20 TPA White Button Mushroom
Tehsil Dadahu, District Sirmour (H.P.) – 173001 Growing Unit

77. Mr. Rohit Kumar, S/o Sh. Inder Singh, Village Bhalta, PO Chhpang, 20 TPA White Button Mushroom
Tehsil Pachhad, District Sirmour (H.P.) – 173001 Growing Unit



ANNUAL REPORT 2021

109

78. Mr. Rohit Kumar, S/o Sh. Rajbir Singh, Village Manak Majara, 100 TPA White Button Mushroom
PO Hollumajra, District Haridwar (Uttarakhand) – 247661 Cultivation Project

79. M/s.Jaunsar Organics, Mr. Naveen Kumar Verma, Village - Sahiya, Combined project report of 20 TPA
Distt - Dehradun, Uttarakhand – 248196 Spawn, 20 TPA White Button

 Mushroom Growing Unit and 500
 TPA Compost Production Unit

80. Mr. Akash Verma, C/o Dr. Naresh Verma, Babugarh, Vikasnagar, 20 TPA Spawn Production Unit
Dehradun (Uttarakhand)

81. Mr. Surinder Verma, S/o Sh. Dila Ram, Village Bhainch, PO Kuftu, 20 TPA White Button Mushroom
Tehsil Kandaghat, District Solan (HP) – 173207 Growing Unit

82. Mr. Ajeet Rawat, Adarsh Nagar, Phase 4, Kundeshwari, Kashipur, 20 TPA White Button Mushroom
Udham Singh Nagar, Uttarakhand – 244713 Growing Unit

83. Mr. Narender Kumar S/o Late Murali Ram, Badon, Trifalghat, 20 TPA White Button Mushroom
Tehsil Sarkaghat, District Mandi (H.P.) – 175034 Growing Unit

84. Mr. Chaman Lal, S/o Sh. Nathu Ram, Village Gadon, PO Dharmana, 20 TPA White Button Mushroom
Tehsil Ramsher, District Solan (H.P.) – 174102 Growing Unit

85. M/s Natures Best Agro Industries, 680, Jabrera Road, Ambala City 150 TPA White Button Mushroom
(Haryana)–134003 Cultivation Project

86. Mr. Vrishank Sharma, C/o U.K. book centre main bazar, Banikhet, 20 TPA White Button Mushroom
Chamba (H.P.) – 176303 Growing Unit

87. Mr. Rajesh Chauhan, S/o Sh. Jagdish Singh, Village Banar, PO Gagal 20 TPA White Button Mushroom
Shikore, Tehsil Pachhad, District Sirmour (H.P.) – 173001 Growing Unit

88. Mr. Dinesh Kumar, Village Nalawan, PO Chalahal, Sub Tehsil Dhami, 20 TPA White Button Mushroom
District Shimla (H.P.) – 171103 Growing Unit

89. Mrs. Narvada Sharma, W/o Sh. Krishan Chand Sharma, Village Pakoti, 20 TPA White Button Mushroom
PO Mangoo, Tehsil Arki, District Solan (HP) 171102, 9418500053 Growing Unit

90. Sh. Subhash, VPO-Dhana Kalan, Tehsil-Hansi, District-Hisar (Haryana) 200 TPA White Button Mushroom
Compost Production & 20 TPA
White Button Mushroom Growing
Unit Integrated project

91. M/s. Zingiber Ventures LLP,  Regd.Office: 301, B-40, Yogi Mandir, 20 TPA Shiitake Mushrom
Yogi Nagar, Bori Vali West, Mumbai, Maharashtra Cultivation
Project location: Bavlat, Sindhudurg, Maharashtra

92. Ms. Kiran Sharma, C/o Sh. Dinesh Sharma, Village Dhamkot Binadu 20 TPA White Button Mushroom
Bakal, Pauri Garhwal (Uttarakhand), 7900147140 (M) Growing Unit

93. M/s. Anjana Mushrooms, VPO Dodhamb, Tehsil Shahpur, District 20 TPA White Button Mushroom
Kangra (H.P.) – 176217, 7876049579 Growing Unit

94. Mr. Aditya Shah, H No 20, Shopping Center, Bakshi Nagar, 50 TPA White Button Mushroom
Jammu (J & K) – 180001 Cultivation Project

95. M/s. Nanhe Mal Organic Foods LLP,  Mr. Nitin Jain, Mr. Puneet Jain, 500 TPA White Button Mushroom
Mr. Mukul Jain  & Mr. Amit Jain, 227, Katra Peran, Tilak Bazar, Cultivation Project
Khari Baoli, Delhi 110006, 9810953953

96. Mr. Suresh Dutt, Village Kunhachi, PO Shoghi, Tehsil and District 20 TPA White Button Mushroom
Shimla (HP) – 17121, 99459536834 Growing Unit
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97. Mr. Khem Chand, S/o Late Sh. Bangali Ram, Village - Ghatta, 100 TPA White Button Mushroom
PO - Kummi, Teh - Balh, Dist. - Mandi (HP) 9418060619, 8091756164 Cultivation Project

98. Mrs. Savitri, D/o Sh. Amar Singh, VPO Durjanpur, District Hisar 50 TPA White Button Mushroom
(Haryana) - 125052 Growing Unit

99. M/s. AB Mushroom Farm, Mrs.Shakuntla Devi, W/o Sh. Subhash 50 TPA White Button Mushroom
Chander,  Gali No.1, New Shyam Nagar Bhiwani Road, Jind Growing Unit
(Haryana) – 126102, 8295044296

100. Mr. Amit Thakur, S/o Sh. Laxmi Singh, Village Galog, PO Shogi, 20 TPA White Button Mushroom
Tehsil & District Shimla (H.P.) – 17121, 99459003946 Growing Unit

101. Mrs. Anu, W/o Sh. Pankaj Kashyap, Village Dhillon, PO Sultanpur, 20 TPA White Button Mushroom
Tehsil &  District Solan (H.P.)–173229, 8894020018, 8350969475 (M) Growing Unit

102. Mr. Rajesh Verma, Village Sanwagaon, PO Kelwi, Tehsil Theog, 20 TPA White Button Mushroom
District Shimla (H.P.) – 171212, 8219300338 (M) Growing Unit

103. M/s. Ishika Agro Tech, Mr. Deepak Aggarwal, Regd. Office 777/2, Link 100 TPA White Button Mushroom
Road (Near Pathwari Mandir), Old Faridabad (Haryana)–121002, Cultivation
991075433

104. M/s. Vardhan Mushroom, Mr. Kumar Harshvardhan, Arania, Jandaha, 150 TPA White Button Mushroom
Vaishali, Bihar - 844505 Cultivation

105. Mr. Annand Kumar, S/o Sh. Bhaiyaram Sah, Village Badka Ramdihara 20 TPA White Button Mushroom
Post Derwan. District Kaimur (821108)  Bihar  Growing Unit

106. Mr. Raj Kumar,S/o Sh. Jeevan Singh, Village Baul, PO Khurwain, 20 TPA White Button Mushroom
Sub Tehsil Jol District Una (H.P.) – 174321, 9882166420 Growing Unit

107. Sh. Gokul Chandra, Bhagwantpur, Ramnagar Road, Kashipur, 20 TPA White Button Mushroom
Uttarakhand 9358677056 Growing Unit

108. Mr. Sarthak Mehrotra, Lokmaanpur Choi, District Nainital 500 TPA White Button Mushroom
(Uttarakhand) 8377902207 Compost Production

109. -do- 50 TPA White Button Mushroom
Growing Unit

110. Mr. Siddhant Mehrotra, Lokmaanpur Choi, District Nainital 500 TPA White Button Mushroom
(Uttarakhand) 8755341046 Compost Production

111. -do- 50 TPA White Button Mushroom
Growing Unit

112. Mr. Atul Mehrotra, Lokmaanpur Choi, District Nainital (Uttarakhand) 50 TPA White Button Mushroom
Growing Unit

113. M/s. The Organics Factory, Village Kainchiwala, PO Bhauwala, Tehsil 20 TPA White Button Mushroom
Vikasnagar, Dehradun (Uttarakhand) – 248198, 7830380089 Growing Unit

114. -do- 20 TPA Spawn Production

115. -do- 500 TPA White Button Mushroom
Compost Production

116. M/s Choudhary Mushroom Farm, Mr. Kamaldeep, S/o Sh. Subhash Chand, 60 TPA White Button Mushroom
Village Kheri Sheru, PO Titram, District Kaithal (Haryana)-136027 Growing Unit

117. Mr. Vishal Jha, Gram Bacheli, Dara Nagar, Tehsil Dataganj, District 100 TPA White Button Mushroom
Badaun, Uttar Pradesh. 8750513640, 9555555258 Cultivation Project
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118. -do- 20 TPA Spawn Production Unit

119. M/s. Green House Corporation, Salempur, Mehdhood IP2 Phase 3, 50 TPA White Button Mushroom
 Sidcul, Haridwar (Uttarakhand) 8941822333 Cultivation

120. -do- 20 TPA Spawn Production Unit

121. M/s Pure Agro Mushroom Farm, Mr. Jagjyot Singh, Village Lampur, 100 TPA White Button Mushroom
Narela, Delhi, 8826520567 Cultivation Project

122. Mr. Ram Pal, S/o Sh.Nand Lal, Village Kohina, PO Thuran, Tehsil 20 TPA White Button Mushroom
Jhandutta, District  Bilaspur (H.P.) – 174034, 7018955750, 9459088771 Growing Unit

123. Mr. Lakshya Sharma, Village Bhidki, Tehsil Hodal, District Palwal 100 TPA White Button Mushroom
(Haryana) 9999299319 Cultivation Project

124. M/s. Morni Hills Mushrooms, Mrs.Darshna Devi, W/o Mr. Virender 20 TPA Spawn Production Unit
Singh, 1, Baba Sain ITI,  Badiyal, Morni Hills, Tehsil & District
Panchkula (Haryana) - 134205

125. M/s. Bhupal Mushroom Farm, Mr. Hem Raj Bhupal, S/o Sh.Lekh 20 TPA White Button Mushroom
Ram Bhupal, R/o Village Kathalag, PO Padhiun, Tehsil & District Growing Unit
Mandi (H.P.) – 175001, 9418462004

126. Mr. Satywan, S/o Sh.Kishan Lal, Nandgaon, Bhiwani 20 TPA White Button Mushroom
(Haryana)–127021 Growing Unit

127. -do- 20 TPA Spawn Production Unit

128. -do- 500 TPA White Button Mushroom
Compost Production

129. Mr. Balram, S/o Sh. Ram Kumar, Plot No.18, Shantikunj Colony, 20 TPA White Button Mushroom
Kaimri Road, Hisar (Haryana) – 125005, 7042330907 Growing Unit

130. Mr. Jaiyant, S/o Sh. Meer Singh, 562, Missri, District Charkhi Dadri 20 TPA White Button Mushroom
(Haryana) – 127042, 9812922064 Growing Unit

131. -do- 20 TPA Spawn Production Unit

132. -do- 500 TPA White Button Mushroom
Compost Production

133. M/s. Luxmi Sales Corporation, Mr. Vijay Kumar, S/o Sh. Net Ram, 50 TPA White Button Mushroom
Village Baniyani, Tehsil Kalanaur, District Rohtak (Haryana) – 122411, Growing Unit
9253742783

134. -do- 200 TPA White Button Mushroom
Compost Production

135. Mrs. Savitri, W/o Mr. Rajender,  VPO Durjanpur, District Hisar 500 TPA White Button Mushroom
(Haryana)– 125052, 8572076404 Compost Production Unit

136. Mr. Sawrup Singh, S/o Sh. Mohinder Singh, Village Gorsian, 20 TPA White Button Mushroom
PO Jansui, Tehsil & District Ambala (Haryana) Growing Unit

137. -do- 500 TPA White Button Mushroom
Compost Production

138. Mr. Pradeep Kumar, S/o Sh. Ratan Singh, Village Ashyari, PO Timbi, 20 TPA White Button Mushroom
District Sirmour (H.P.) – 173029 Growing Unit

139. Mr. Raminder Singh, C/o Sh.Surinder Singh Sindhu, Sindhu Complex, 20 TPA Spawn Production Unit
Saproon Road, Solan (H.P.)
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140. Mr. Ranjay Kumar, S/o Sh. Mast Ram, VPO Jheol, Tehsil 20 TPA White Button Mushroom
Dharmshala, District Kangra (H.P.) – 176001, 9816984283 Growing Unit

141. Mr. Kautilya Tomar, 2 Vijay Lok, Mawana Road, Meerut (UP)-250001 180 TPA White Button Mushroom
Cultivation

142. Mrs. Meena Devi, Village Meethola Fathpur, Haldwani, Nainital 20 TPA White Button Mushroom
(Uttarakhand) – 26313, 99536126219 Growing Unit

143. M/s. Gupta Mushroom Farm, Mr. Sorabh Kansal, Near Byepass 500 TPA White Button Mushroom
Ismailabad, Kurukshetra, Haryana – 136129, 8607206578 Compost Production Unit

144. Mr. Pawan Saroha, VPO Jagdishpur, Sonipat, Haryana – 131001, 20 TPA White Button Mushroom
9991428664 Growing Unit

145. -do- 500 TPA White Button Mushroom
Compost Production Unit

146. Mr. Bali Ram, S/o Late Sh. Kansiya Ram, Village Dimaina, PO Korag, 20 TPA White Button Mushroom
Sub Tehsil Haripurdhar, District Sirmour, (H.P.) – 173032, 8628088748 Growing Unit

147. Mr. Kamaljeet S/o Sh. Teekaram, Village Kailram (Near PNB), 50 TPA White Button Mushroom
Tehsil Kalayat,District Kaithal, Haryana – 136117, 9079584587 Growing Unit

148. Mr. Ritesh Thakur, S/o Mr. Chaman Thakur, Village Bhuwai, 20 TPA White Button Mushroom
PO Swahan, Tehsil Shree Naina Devi Ji, District  Bilaspur Growing Unit
(H.P.) – 174310 , 6284065341

149. Mrs. Santra, W/o Mr. Jaswant, Near Shiv Mandir, Village Harigarh 500 TPA White Button Mushroom
Bhorakh, Bhorak, Kurukshetra (Haryana) – 136128 Compost Production Unit

150. Mr. Gulshan Soni, S/o Sh. Rattan Chand, VPO Tarkwari, Tehsil 20 TPA Cordyceps Mushroom
Bhoranj, Hamirpur (H.P.) - 176045 Production Unit

151. Mr. Virender Pal, S/o Mr. Zile Singh, Village Dabar Thala, 500 TPA White Button Mushroom
PO Seed Pur, District Karnal (Haryana) – 132117 Compost Production

152. -do- 50 TPA White Button Mushroom
Growing Unit

153. M/s. Preet Mushroom Farm, Mr. Jaspal Singh, S/o Sh. Darshan Singh, 20 TPA Spawn Production Unit
Village Khanal, Khurd, Tehsil Dirba, Distt. Sangrur (Punjab) – 148035

154. Mr. Parmod Kumar, VPO Rakhi Shahpur, Tehsil Kheri Jalab, District 500 TPA White Button Mushroom
Hisar (Haryana) – 125039 Compost Production

155. Mr. Tulsi Ram, Village Atohan, District Palwal, Haryana – 121102 100 TPA White Button Mushroom
Cultivation

156. M/s Mirzapur Agro India, Mr. Alok Raj, Vill-Mirzapur, PO-Mirzapur 100 TPA White Button Mushroom
Khurd, PS-Janta Bazar, Dist-Saran, Bihar, Pincode-841403 Cultivation

157. Mr. Pratap Singh Rawat, Ward No.8, Fatehpur Herbertpur, Vikasnagar, 500 TPA White Button Mushroom
Dehradun (Uttarakhand) – 248142, 7579281615 Compost Production

158. Mr. Sawrup Singh, S/o Sh. Mohinder Singh, Village Gorsian, PO Jansui, 1000 TPA White Button Mushroom
Tehsil & District Ambala (Haryana) 9416665992 Compost Production

159. -do- 50 TPA White Button Mushroom
Growing Unit

160. M/s. Nain Mushroom Farm, Mr. Ashu, Village Mehlan, PO Sounta, 1000 TPA White Button Mushroom
District Ambala (Haryana) – 134003, 9896865830 Compost Production
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161. M/s. Khumbii Enterprises, Mrs. Shilpa Minhas, Village Kotda 20 TPA Oyster Mushroom
Kalyanpur, PO Kotti Sahaspur, Dehradun (Uttarakhand) – 248197 production unit

162. -do- 20 TPA Spawn Production Unit

163. M/s. Aggarwal Farm, Sh. Sumit Garg and Sachin Garg, Ruhani 1000 TPA White Button Mushroom
Departmental Store, Near Surbhi Palace, Ismailabad, Dist. Kurukshetra, Compost Production
Haryana)

164. Udhyan Vibhag, Distt. Uttarakashi, Uttarakhand, Chief Horticulture 500 TPA White Button Mushroom
Officer, O/O Chief Horticulture Officer, Uttarkashi (Uttarakhand)  Compost Production

165. -do- 20 TPA Spawn Production Unit

166. M/s. SRK Health and Wellness Solutions, Mr.Rohit Kakkar, 1st Floor, 20 TPA Ganoderma Mushroom
425/6A, Street No.05, Bhola Nath Nagar, Shahdara, Near Jharkhandi Cultivation Unit
Mandir Marg Road, Delhi – 110032

167. M/s Kharpude’s Premium Mushrooms, Mr.Kundan Dattaraj Kharpude, 365 TPA White Button Mushroom
At Walunj, Taluka/District Ahmednagar, (Maharashtra) - 414006 Cultivation

168. M/s. Shiv Guddi Mushroom Farm, Mr. Shiv Kumar, VPO Lohari Jatu, 50 TPA White Button Mushroom
District Bhiwani (Haryana) – 127032 Growing Unit

169. Mr. Jawala Ram, S/o Mr. Sada, VPO Ambli, Tehsil Naraingarh, District 50 TPA White Button Mushroom
Ambala (Haryana) – 134203 Growing Unit

170. Mr. Vikas Chamoli, Village Bonga, PO Joshiyara, Tehsil Bhawari 20 TPA Oyster Mushroom
(Uttarakhand) – 249193 Cultivation

171. Sh. Hari Ram, S/o Sh. Lutira Ram, VPO Majog Sualtani, Tehsil & 200 TPA White Button Mushroom
District Hamirpur (H.P.) - 177020 Compost Production Unit

172. Ms. Sarika Jaikaria, Flat No.21-D, Ujjwal Apartments, H-Block, 20 TPA White Button Mushroom
Vikaspuri, New Delhi Project site: Dharamshala (H.P.) Growing Unit

173. Mrs. Khushboo Kumari, W/o Mr. Panchanand Singh, At+PO 20 TPA Spawn Production Unit
Jaitpur, PS Barahiya, District Lakhisarai, Bihar

174. Mr. Vivek Pallava, S/o Sh. Ramakant Chaudhary, C/o Sh. Ganesh 50 TPA White Button Mushroom
Kumar Mishra, S/o Late Mahesh  Prasad Mishra Village Bajitpur Growing Unit
Narsanda, Post Kumar Bajitpur, Ward No.9, Thana Patepur, Distt.
Vaishali, Bihar – 843110

175. M/s Nutrifresh Agro, Mr. P.N. Singh, Village Yari, Post Aurangabad, 500 TPA White button Mushroom
District Aurangabad (Bihar) 824101 Cultivation

176. M/s. Raj Infracon, Mrs. Subhadra Mishra, Talakia,Oupada, Balasore, 100 TPA White button Mushroom
Odisha, Pin-756049 Cultivation

177. Mr. Anand Pratap Singh Yadav, Village Kakaraiya, Tehsil Saifai, 35 TPA White Button Mushroom
Dist Etawah (UP) - 206253 Cultivation

178. Mr. Hemant Kumar, S/o Sh. Shri Niwas, VPO Khera Bakhta, Jind, 50 TPA White Button Mushroom
Haryana Growing Unit

179. Mr. Surender Singh, S/o Sh. Lakhmi, VPO Khera Bakhta, Jind, 50 TPA White Button Mushroom
Haryana Growing Unit

180. M/s The Mushroom Barn, Mr. Gaurav Mehta and Mr. Manish Gera, 295 TPA White Button Mushroom
24 EC Road, Survey Chowk, Dehradun (Uttarakhand)-248001; Growing Unit
Location: Village Jalalpur Dada, Tehsil - Bhagwanpur, District -
Haridwar (Uttarakhand)-247661
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181. Mr. Kulbir S/o Sh. Chudiya Ram, VPO Ghimana,  District Jind, 50 TPA White Button Mushroom
Haryana Growing Unit

182. Mr. Naresh Kumar, S/o Mr.Prem Chand, Village Beri Bhattan, PO 20 TPA White Button Mushroom
Bhukkar, Tehsil Bhoranj, District  Hamirpur (H.P.) – 177024  Growing Unit

183. Mr. Kaku Ram, S/o Mr.Shibo Ram, Village Palan, PO Sirdi, Tehsil 20 TPA White Button Mushroom
Bharmour, District Chamba (H.P.) – 176315 Growing Unit

184. Mr. Anand Singh Bisht, Village Buri Bana, PO Kasiyalekh, District 20 TPA White Button Mushroom
Nanital, Uttarakhand - 263132 Growing Unit

185. Mr. Parveen Kumar, S/o Mr. Udho Ram, Near Khera Road, 20 TPA White Button Mushroom
Bhawama, Tehsil Palampur, District Kangra (HP)-176083 Growing Unit

186. M/s. Virk Mushroom Farm, Mr. Sahab Singh, S/o Mr. Shamsher Singh, 20 TPA White Button Mushroom
Village Killi Bodla, Tehsil  Zira, District Ferozepur (Punjab) - 142044 Growing Unit

187. Mr. Sumit Kumar, S/o Sh. Inder Singh, Village Manjhol, PO 20 TPA White Button Mushroom
Kiarighat, Tehsil Kandaghat, District Solan-173234 (HP Growing Unit

188. Mrs. Reena Devi Singhal, W/o Mr. Deepak Kumar Singhal, Plot No. 4, 50 TPA White Button Mushroom
Khasra No.432, Village Sultanpur, Main MG Road, New Delhi–110030 Cultivation

189. Mrs. Kiran Bala,  W/o Mr.Rajesh Kumar, Village Kalona, PO Hallan, 20 TPA White Button Mushroom
Sub Tehsil Ronhat, District Sirmour (H.P.) – 173027 Growing Unit

190. Mrs. Charanjit Kaur, Village Nichli Sandholi, PO Haripur Sandholi, 20 TPA White Button Mushroom
Tehsil Baddi, District Solan (H.P.) - 173205 Growing Unit

191. -do- 20 TPA Spawn Production Unit

192. Mr. Mohit Kumar S/o Sh.Vinay Kant, Village Malakpur, Near Krishna 500 TPA White Button Mushroom
Colony, Tehsil Gharaunda, District Karnal (Haryana) - 132114 Compost Production Unit

193. -do- 20 TPA White Button Mushroom
Growing Unit

194. Mr. Ajay Kumar Arya, S/o Sh. Rajendra Prasad Arya, Village 20 TPA White Button Mushroom
Bhagwanpur, Post Danpur, Tehsil Rudrapur, District Udham Singh Growing Unit
Nagar, Uttarakhand – 263153

195. Mr. Jagjit Singh, S/o Sh. Balbir Singh, Sisai Road, Village Sainipura, 100 TPA White Button Mushroom
Hansi, Hisar (Haryana) Cultivation

196. Mr. Rakesh Kumar, S/o Sh. Krishan Chand Sharma, Village Bhater, 20 TPA White Button Mushroom
Tehsil Naina Devi, Zakat Khana, Bilaspur (HP)-174011 Growing Unit

197. M/s. Shakumbari Enterprises, Mr. Saurabh Jain & Mr.Rakesh Jain, 20 TPA White Button Mushroom
Village Gadwag, PO Challi,  Tehsil & District Shimla (H.P.)  Growing Unit

198. Mr. Anshuman Singh, Show Boat Kothi, Ara Buxar Road, PO 20 TPA White Button Mushroom
Dumraon, District Buxar, Bihar – 802136 Growing Unit

199. M/s. R.K. Coaters, Mr. Raveesh Chandra Tyagi, S/o Sh.Ramesh 50 TPA White Button Mushroom
Chandra, Salempur Indistrial Area,  Near Roorkee, District Haridwar, Growing Unit
Uttarakhand – 247667

200. Mr. Nitin Kishore Sharma, Village Rounri, P.O. Ghaini, Tehsil Sunni, 20 TPA White Button Mushroom
District Shimla (H.P.) Growing Unit

201. Mrs. Anjana Devi, W/o Sh. Vishal Kumar, V.P.O. Gaura, Tehsil 20 TPA White Button Mushroom
Kandaghat, District Solan (H.P.) – 173212  Growing Unit
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202. Mrs. Savita, W/o Sh. Amar Singh, Village Round, Tehsil Kandaghat, 20 TPA White Button Mushroom
District Solan (H.P.) – 173212 Growing Unit

203. Mr. Anand Kumar, VPO Bhora Kalan, District Gurgaon, 50 TPA White Button Mushroom
Haryana 122413 Growing Unit

204. Sh. Vishal, S/o Sh. Vinay Kant, Village Malakpur, Tehsil Gharaunda, 500 TPA White Button Mushroom
District Karnal  (Haryana) - 132114 Compost Production Unit

205. M/s. Dream Mushroom Farm, Mr. Subodh Kumar, S/o Late 50 TPA White Button Mushroom
Sh. Balwant Singh, VPO Nanhera Anantpur, Tehsil Roorkee, Growing Unit
District Haridwar, Uttarakhand – 247668

206. M/s. Hanumanth Kripa Food Corporation, Mr. Prashant Shukla and 200 TPA White Button Mushroom
Mr. Vishal Shukla,  Village Gummawala, Pargana and Tehsil Roorkee, Growing Unit
District Haridwar (Uttarakhand)

207. Mrs. Sudesh Kumari, W/o Mr. Dinesh Kumar, Village Chamkuli, 20 TPA Oyster Mushroom
P.O. Jagjitnagar, Tehsil Kasauli, District Solan (H.P.) Growing Unit

208. Mr. Raghubeer Singh, V.P.O. Manpur Devera, Tehsil Paonta Sahib, 20 TPA White Button Mushroom
District Sirmour (H.P.) - 173025 Growing Unit

209. -do- 20 TPA Spawn Production Unit

210. -do- 500 TPA White Button Mushroom
Compost Production Unit

211. Mr. Gulab Singh, S/o Sh. Bahadur Singh, Village Lambidhar, 20 TPA White Button Mushroom
PO Millah, Tehsil Shillai, District Sirmour (HP) Growing Unit

212. Mr. Pawan Kumar , S/o Sh. Charan Singh, Village Hassan, PO Ujwa, 50 TPA White Button Mushroom
New Delhi - 110073 Growing Unit

213. M/s Choudhary Mushroom Farm, Mr. Kamaldeep, S/o Sh. Subhash Chand, 60 TPA White Button Mushroom
Village Kheri Sheru, PO Titram, District Kaithal (Haryana)–136027 Growing Unit

214. Shaly Velley, FPO, Khatnol, Sunni, Shimla (H.P.) - 171007 20 TPA Spawn Production Unit
Project site: Khatnol, Sunni, Shimla (H.P.) - 171007

215. -do- 20 TPA White Button Mushroom
Growing Unit

216. -do- 500 TPA White Button Mushroom
Compost Production Unit

217. Mr. Gurpuneetpal Singh, S/o Sh. Jagtar Singh, Village Ghug Shor, 20 TPA White Button Mushroom
P.O. Pattar Kalan, Tehsil Kartarpur, District Jalandhar (Pb.) – 144806  Growing Unit

218. -do- 500 TPA White Button Mushroom
Compost Production Unit

219. Mr. Nishwarth Pachauri, S/o Sh.Prem Kumar Pachauri, Village 20 TPA Spawn Production Unit
Fatihabad, PO Pahasu, District Bulandshahr, Uttar Pradesh – 203396

220. -do- 50 TPA White Button Mushroom
Cultivation Project

221. Mrs. Uma Devi, W/o Mr. Ashok Kumar, V.P.O. Koti Dhaman, 20 TPA White Button Mushroom
Tehsil Dadahu, District Sirmour (H.P.) – 173022 Growing Unit

222. Mr. Main Pal, Village Majra Khurd, District Mahendergarh, 20 TPA White Button Mushroom
Haryana – 123029 Growing Unit
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223. Mr. Jai Kumar S/o Sh. Shri Ram, Topra Khurd, Hafizpur, Yamunanagar, 500 TPA White Button Mushroom
Haryana – 135002 Compost Production Unit

224. Mr. Rajesh Thakur, Village Shilli, PO Bychari, Tehsil & District 20 TPA White Button Mushroom
Shimla (H.P.) Growing Unit

225. Mr. Vipan Kumar, S/o Sh. Lal Singh, Barsan, Yamuna Nagar, 20 TPA White Button Mushroom
Haryana – 135133 Growing Unit

226. -do- 500 TPA White Button Mushroom
Compost Production Unit

227. Mr. Atul Kumar, S/o Sh. Ram Saroop, Village Machrauli, Yamunanagar, 20 TPA White Button Mushroom
Haryana – 135102 Growing Unit

228. Mr. Jagdeep Thakur, S/o Sh. Joginder Singh, Village Mashiwer, 20 TPA White Button Mushroom
P.O. Kotla, Tehsil & District Solan (H.P.) – 173212 Growing Unit

229. Mr. Pratap Singh Rawat & Mr. Ravinder Singh, Ward No.8 Fatehpur, 500 TPA White Button Mushroom
Herbertpur, Vikas Nagar, Dehradun (Uttarakhand) – 248142 Compost Production Unit

230. Mr. Dharam Pal, S/o Sh. Puran Chand, Village Behal, P.O. Hanuman 20 TPA White Button Mushroom
Badog, Tehsil Arki, District Solan (H.P.) Growing Unit

231. Mr. Laljibhai Bhurabhai Chaudhari , Village Haripar (Bhu), Taluka 20 TPA White Button Mushroom
Tankara, District Morbi, Gujarat – 363650 Growing Unit

232. M/s. Navdeep Singh Sohal Mushroom Farm, Mr.Navdeep Singh Sohal, 1200 TPA White Button Mushroom
Head Office: House No.4, Block L, Bhai Randhir Singh Nagar, Near Cultivation
BSNL/DGFT Office Ludhiana, Punjab

233. Mrs. Purva Singh, Village Dohluna, Camping Side Near Toll Plaza, 20 TPA White Button Mushroom
P.O. Dobhi, District Kullu (H.P.) –  175129 Growing Unit

234. -do- 20 TPA Spawn Production

235. M/s Vardhan Mushroom, Dr. Kumar Harshvardhan, Villagae- Arania, 30 TPA White Button Mushroom
Jandaha, Vaishali, Bihar - 844505 Growing Unit

236. Mr. Sangram Singh, C/o Sh. A.K. Katoch, DIG(Retd), VPO Sujajpur, 20 TPA White Button Mushroom
Tehsil, Indora, Distt.Kangra (HP) - 176403 Growing Unit

237. M/s Exotic Farms, Mr. Deepak Garg and Mr. Mayank Aggarwal, 320 TPA White Button Mushroom
Chak No. 886 A, Gatta No. 169/1, Mauja Daulatpur, Tehsil Cultivation
Bhagwanpur, District Haridwar, Uttarakhand - 249402

238. Mr. Sunil Kumar Aggarwal, S/o Sh. Santosh Kumar, Buranpur, 50 TPA White Button Mushroom
Rukanpur, Karnal (Haryana) – 132001 Growing Unit

239. Mr. Vishal Kumar, Village Bandal, PO & Tehsil Noradhar, District 20 TPA White Button Mushroom
Sirmour (HP) - 173104 Growing Unit

240. Mr. Kishori Lal, S.o Sh. Daulat Ram, V.P.O. Bagheri, Tehsil Nalagarh, 20 TPA White Button Mushroom
District Solan (H.P.) – 174101 Growing Unit

241. Mr. Sanjay singh, Village Bidon, Post Office Nagani, District Tehri 20 TPA White Button Mushroom
Garhwal, Uttarakhand –  249175 Growing Unit

242. M/s Dharti Natural Organics, Mr. Mansukhbhai Patel, Halol, Gujarat 50 TPA White Button Mushroom
Growing Unit

243. -do- 600 TPA White Button Mushroom
Growing Unit
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244. -do- 30 TPA Spawn Production Unit

245. -do- 50 TPA Processing Unit

246. M/s. Chhiller Mushroom Farm, Mr. Rajinder Pal, Village Rajju Majra, 50 TPA White Button Mushroom
Tehsil Naraingarh, District Ambala (Haryana) – 134203 Growing Unit

247. M/s. Beekay Agro Farm, Ghaziabad (U.P.) 90 TPA White Button Mushroom
Growing Unit

248. M/s. Archana Agro Mushroom, Ms. Archana Sinha, Plot No.89, 20 TPA White Button Mushroom
Chandravati Nagar, NH-33, Mango, Jamshedpur, Jharkhand Growing Unit

249. M/s. ASL Spawn Lab, Royal Valley, Ratan Nagar, Extension, 20 TPA Spawn Production Unit
Patiala (Punjab)

250. M/s.  Vaishnavi Mushroom Centre, Shital Bhakurahar, Sarai, Hajipur, 500 TPA White Button Mushroom
Vaishali, Bihar – 844125 Compost Production Unit

251. Mr. Amrit Singh Nagar, S/o Sh. Sunder Singh, Village & P.O. Arakot, 20 TPA White Button Mushroom
Tehsil Mori, Arakot, Uttarkashi, Purola, Uttarakhand – 249185 Growing Unit

252. M/s. Arteva Agri Tech, Mr. Anuj Bhaskar, Haridwar District, 50 TPA White Button Mushroom
Uttrakhand Growing Unit

253. -do- 500 TPA White Button Mushroom
Compost Production Unit

254. -do- 20 TPA Spawn Production

255. Mr. Joginder Singh, S/o Sh. Shamsher Singh, Village Gurdaspura 20 TPA White Button Mushroom
Palli, PO Panychira, Tehsil Nalagrah, District Solan (HP) 174101 Growing Unit

256. Mr. Raman Singh Nainta, S/o Sh. Surander Singh Nainta, Village 20 TPA White Button Mushroom
Tikkri, PO Pujarli No.4, Tehsil Rohru, District Shimla (H.P.) – 171207 Growing Unit

257. Mr. Prem Prakash Rawat, Village Kaharai, PO Tajnagri, Shamshabad 20 TPA White Button Mushroom
Road, Agra - 282001 (UP) Growing Unit

258. Mr. Vishal Thakur, VPO Ambota, Tehsil Ghanari, District Una, 50 TPA White Button Mushroom
HP - 177205 Growing Unit

259. Miss Deepika, D/o Sh. Jayendra Singh, VPO Shrikot, Vikaskhand 20 TPA White Button Mushroom
Chinyalisod, Janpad Uttarkashi – 249152  Growing Unit

260. Mr. Hari Ram S/o Sh. Laturia Ram, VPO Majhog Sualtani, Tehsil & 500 TPA White Button Mushroom
District Hamirpur (H.P.) – 177020 Compost Production Unit

261. Mr. Vishal Kumar S/o Sh. Ranjeet Singh Village - Bhararta, P.O.- 20 TPA White Button Mushroom
Gwalpather, Tehsil - Nadaun, Distt.-Hamirpur (H.P.) Pincode-177041 Growing Unit

262. M/s Shiv Shakti Mushroom Farm, Mrs Puja W/o Sh. Sandeep Kumar, 20 TPA White Button Mushroom
Village - Manoh, P.O.- Karohta, Tehsil - Bhoranj, Distt.-Hamirpur Growing Unit
(H.P.) Pincode - 176044

263. Mr. Ravinder Thakur S/o Sh. Roshan Lal, Village & P.O.-Tikkri, 20 TPA White Button Mushroom
Minhasan, Tehsil Bhoranj, Distt.- Hamirpur (HP) Pincode – 176045 Growing Unit

264. M/s. Ganishka Farmers Producer Company Limited, Mr. Lakshay Singh, 20 TPA White Button Mushroom
Director & CEO, Roorkee (Haridwar) – 247667, Uttarakhand Growing Unit

265. Mr. Pradeep Kumar, Village Nirsu, P.O. Duttnagar, Tehsil Rampur 20 TPA Spawn Production Unit
Bushar, District Shimla (H.P.) – 172001
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266. Mr.Vineet Kumar Tayal, 49, Gali Kharanja Devi Dass, Mohalla 500 TPA White Button Mushroom
Nathuram, Kasganj, Uttar Pradesh – 207123 Growing Unit

267. -do- 2160 TPA White Button Mushroom
Compost Production Unit

268. -do- 50 TPA Processing Unit

269. Sushree Sugyani Sahu, D/o Sh. Bijay Kumar Sahu, At/PO-Talakurunia, 100 TPA White Button Mushroom
Via – Gopalpur, PS - Khantapada, Distt. - Balasore, Odisha – 756044 Cultivation

270. Mrs. Sunita Devi, W/o Sh. Gopal Raghuvanshi, Village Behli 20 TPA White Button Mushroom
(Chhayanu), P.O. Sujhaila, Tehsil Arki, District Solan (H.P.) - 173208 Growing Unit

271. -do- 500 TPA White Button Mushroom
Compost Production Unit

272. M/s.  Lovekush Agro Tech, Mr. Radhey Shyam, VPO Choli, 20 TPA White Button Mushroom
Tehsil Bilaspur, Jagadhri, District Yamuna Nagar, Haryana – 135102 Growing Unit

273. -do- 500 TPA White Button Mushroom
Compost Production Unit

274. Mr. Shubham Sharma, S/o Sh. Santosh Kumar, Village Bhatlog, 20 TPA White Button Mushroom
PO Dharmana, Tehsil Ramshehar, District Solan (H.P.) - 174102 Growing Unit

275. Mr. Sanjeev Singh Thakur, VPO Danwali, Tehsil Nankhari, District 20 TPA White Button Mushroom
Shimla (H.P.) Growing Unit

276. Mr. Rakesh Kumar, S/o Late Sh. B.C. Soni, Village Badhal, Tehsil 20 TPA White Button Mushroom
Rampur, District Shimla (H.P.) - 172101 Growing Unit

277. Mr. Paramjeet Singh, Village Anoohi, PO Kotla, Tehsil Jawali, 20 TPA White Button Mushroom
District Kangra (H.P.) - 176205 Growing Unit
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8. COMMITTEE MEETINGS
lfefr dh cSBdsa

Meeting of Research Advisory Committee (RAC) of ICAR-DMR, Solan (H.P.)was held on 10th July,
2021.  The members of RAC were as under for the period 2019-2022
vkÃlh,vkj&Mh,evkj] lksyu ¼fg-ç-½ dh vuqlaèkku lykgdkj lfefr ¼vkj,lh½ dh cSBd 10 tqykÃ] 2021 dks gqÃA vofèk
2019&2022 ds nkSjku vkj,lh ds lnL; fuEukuqlkj Fks%

S.No. Name & Address Designation
Ø- la- uke irk in

1. Dr. Jagmohan Singh, Former Vice Chancellor, UHF, Nauni, Village Kotho, Chairman
Near Jatoli Temple, Tehsil & District Solan (H.P.)

M‚- txeksgu Çlg] iwoZ dqyifr] ;w,p,Q] ukS.kh] xzke dksBksa] vè;{k
tVksyh eafnj ds ikl] rglhy vkSj ftyk lksyu ¼fg-ç-½

2. Dr. B.K. Pandey, Asstt. Director General (Hort.Sci. Division-II), Member
Indian Council of Agricultural Research, KAB-II, Pusa, New Delhi – 110 012

M‚- ch-ds- ikaMs] lgk;d egkfuns'kd ¼ckxokuh foKku çHkkx& II½] lnL;
Hkkjrh; d`f"k vuqlaèkku ifj"kn] ds , ch &II] iwlk] uÃ fnYyh & 110 012

3. Dr. Vikramaditya Pandey, Asstt. Director General (Hort. Sci. Division-I), Special Invitee
Indian Council of Agricultural Research, KAB-II, Pusa, New Delhi – 110 012.

M‚- foØekfnR; ikaMs] lgk;d egkfuns'kd ¼ckxokuh foKku çHkkx&I½] fo'ks"k vkeaf=r
Hkkjrh; d`f"k vuqlaèkku ifj"kn] ds , ch &II] iwlk] uÃ fnYyh & 110 012

4. Dr. N.S. Atri, Ex-Professor, Department of Botany, Punjabi University, Member
Patiala (Punjab) – 147002

M‚- ,u-,l- v=h] iwoZ çksQslj] ouLifr foKku foHkkx] iatkch foÜofo|ky;] lnL;
ifV;kyk ¼iatkc½ & 147002

5. Dr. K.B. Mohapatra, Faculty of Agriculture GIBS, Gunupur, Rayagada-765022 Member

M‚- ds-ch- egkik=] d`f"k ladk; thvkÃch,l] xquqiqj] jk;xMk&765022 ¼vksfM'kk½ lnL;
6. Dr. K.K. Janardhanan, Professor, Amla Cancer Research Centre, Amala Nagar, Member

Thrissur (Kerala) – 680555

M‚- ds-ds- tuknZuu] çksQslj] veyk dSalj fjlpZ lsaVj] vkeyk uxj] fFkzLlwj ¼dsjy½&680555 lnL;
8. Dr. Shammi Kapoor, Dean, College of Basic Sciences & Humanities, Member

Punjab University, Ludhiana (Punjab) – 141004.

M‚- 'kEeh diwj] Mhu] d‚yst v‚Q csfld lkbalst ,aM áweSfuVht] iatkc d`f"k foÜofo|ky;] lnL;
yqfèk;kuk ¼iatkc½ & 141004

9. Dr. V.P. Sharma Director, ICAR-Directorate of Mushroom Research, Chambaghat, Member
Solan (HP) – 1732113.

M‚- oh-ih- 'kekZ funs'kd] Hkkd`vuqi&[kqEc vuqlaèkku funs'kky;] pack?kkV] lksyu lnL;
¼fgekpy çns'k½&173 213

10. Sh. Vinod Thakur, M/s. Thakur Mushroom Farm, V&PO Chambaghat, Tehsil & Member
 Distt. Solan (HP) – 173213.

Jh fouksn Bkdqj] ,e,l Bkdqj [kqEc QkeZ] xk¡o vkSj Mkd?kj pack?kkV] rglhy ,oa lnL;
ftyk lksyu ¼fg-ç-½&173 213
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Meetings of Institute Research Committee (IRC) of ICAR-DMR, Solan meetings were held on
23.04.2021, 03.06.2021, 17.06.2021, 03.07.2021, 07.07.2021, 14.07.2021 and 23.07.2021. The members
were as under:
vkÃlh,vkj&Mh,evkj] lksyu dh laLFkku vuqlaèkku lfefr ¼vkÃvkjlh½ dh cSBdsa 23-04-2021] 03-06-2021] 17-06-2021]
03-07-2021] 07-07-2021] 14-07-2021 vkSj 23-07-2021 dks vk;ksftr dh xb±A lnL; bl çdkj Fks%

S.No. Name Designation
Ø-la- uke in

1. Dr. V.P. Sharma, Director Chairman

M‚- oh-ih- 'kekZ] funs'kd vè;{k

2. Dr. B.L. Attri, Principal Scientist Member

M‚- ch-,y- v=h] çèkku oSKkfud lnL;

3. Dr. Satish Kumar, Principal Scientist Member

M‚- lrh'k dqekj] çèkku oSKkfud lnL;

4. Dr. Shwet Kamal, Principal Scientist Member Secretary

M‚- Üosr dey] çèkku oSKkfud lnL; lfpo

5. Dr. Yogesh Gautam, Senior Scientist Member

M‚- ;ksxs'k xkSre] ofj"B oSKkfud lnL;

6. Dr. Anil Kumar, Scientist Member

M‚- vfuy dqekj] oSKkfud lnL;

7. Dr. Anuradha Srivastava, Scientist Member

M‚- vuqjkèkk JhokLro] oSKkfud lnL;

8. Dr. Anupam Barh, Scientist Member

M‚- vuqie cM+] oSKkfud lnL;

9. Dr. Manoj Nath, Scientist Member

M‚- eukst ukFk] oSKkfud lnL;

10. Mr. Rakesh Kumar Bairwa Member

Jh jkds'k dqekj cSjok] oSKkfud lnL;

11. Dr. Anarase Dattatray Arjun, Scientist Member

M‚- vukjls nÙkk=s; vtqZu] oSKkfud lnL;

12. Dr. Brijesh Yadava, Scientist Member

M‚- c`ts'k ;kno] oSKkfud lnL;

13. Ms. Shweta Bijla, Scientist Member

lqJh Üosrk fctyk] oSKkfud lnL;

11. Sh. Rajesh Thakur, Village Ber- Ki- Ser,  PO Chambaghat, Tehsil & Distt. Member
Solan (HP) – 173213.

Jh jkts'k Bkdqj] xk¡o csj dh lsj] Mkd?kj&pack?kkV] rglhy vkSj ftyk lksyu lnL;
¼fgekpy çns'k½&173 213

12. Dr. B.L. Attri,  Principal Scientist, ICAR-Directorate of Mushroom Research, Member
Chambaghat, Solan (H.P.) – 173213. Secretary

M‚- ch-,y- v=h] çèkku oSKkfud] Hkkd`vuqi&[kqEc vuqlaèkku funs'kky;] pack?kkV] lnL; lfpo
lksyu ¼fg-ç-½&173 213
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Meetings of Research Priority Setting & Monitoring (PME) Committees constituted at ICAR-DMR, Solan (H.P.)
were held on different occasions. The members of the committee were as under:

vkÃlh,vkj&Mh,evkj] lksyu ¼fg-ç-½ esa xfBr vuqlaèkku çkFkfedrk fuèkkZj.k vkSj fuxjkuh ¼ih,eÃ½ lfefr;ksa dh cSBdsa
fofHkUu voljksa ij vk;ksftr dh xb±A lfefr ds lnL; bl çdkj Fks%

S.No. Name of employee Designation
Ø-la- deZpkjh dk uke in

1. Dr. Shwet Kamal, Principal Scientist Chairman

M‚- Üosr dey] çèkku oSKkfud vè;{k
2. Dr. Anil Kumar, Scientist Member Secretary

M‚- vfuy dqekj] oSKkfud lnL; lfpo
3. Dr. Anuradha Srivastava, Scientist Member

M‚- vuqjkèkk JhokLro] oSKkfud lnL;
4. Dr. Anupam Barh, Scientist Member

M‚- vuqie cM+] oSKkfud lnL;
5. Mr. Deep Kumar Thakur, PA Dealing Assistant (PME Cell)

Jh nhi dqekj Bkdqj] ih, MhÇyx vflLVsaV ¼ih,eÃ lsy½

Meetings of Monthly Planning and Review Meetings of Scientists of ICAR-DMR, Solan meetings were held on
22.01.2021, 12.02.2021, 05.03.2021, 21.05.2021, 04.08.2021, 19.08.2021, 20.09.2021 and 20.10.2021. The members
were as under:

fnukad 22-01-2021] 12-02-2021] 05-03-2021] 21-05-2021] 04-08-2021] 19-08-2021] 20-09-2021 vkSj 20-10-2021 dks
Hkkd`vuqi&Mh,evkj] lksyu ds oSKkfudksa dh ekfld vk;kstuk ,oa leh{kk cSBdsa vk;ksftr dh xb±A lnL; bl çdkj Fks%

S.No. Name Designation
Ø-la- deZpkjh dk uke in

1. Dr. V.P. Sharma, Director Chairman

M‚- oh-ih- 'kekZ] funs'kd vè;{k

2. Dr. B.L. Attri, Principal Scientist Member

M‚- ch-,y- v=h] çèkku oSKkfud lnL;

3. Dr. Satish Kumar, Principal Scientist Member

M‚- lrh'k dqekj] çèkku oSKkfud lnL;

4. Dr. Shwet Kamal, Principal Scientist Member Secretary

M‚- Üosr dey] çèkku oSKkfud lnL; lfpo

5. Dr. Yogesh Gautam, Principal Scientist Member

M‚- ;ksxs'k xkSre] çèkku oSKkfud lnL;

6. Dr. Anil Kumar, Scientist Member

M‚- vfuy dqekj] oSKkfud lnL;

7. Dr. Anuradha Srivastava, Scientist Member

M‚- vuqjkèkk JhokLro] oSKkfud lnL;

8. Dr. Sudheer Kumar Annepu, Scientist Member

M‚- lq/khj dqekj vUusiqq] oSKkfud lnL;
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9. Dr. Anupam Barh, Scientist Member

M‚- vuqie cM+] oSKkfud lnL;

10. Dr. Manoj Nath, Scientist Member

M‚- eukst ukFk] oSKkfud lnL;

11. Dr. Anarase Dattatray Arjun Scientist

M‚- vukjls nÙkk=s; vtqZu] oSKkfud lnL;

12. Dr. Brijesh Yadav Scientist

M‚- c`ts'k ;kno oSKkfud

13. Ms. Shweta Bijla Scientist

lqJh Üosrk fctyk] oSKkfud lnL;

Publication Committee Meeting was held on 02.02.2021 and the following members attended the meeting:

çdk'ku lfefr dh cSBd 02-02-2021 dks vk;ksftr dh xb± vkSj fuEufyf[kr lnL;ksa us cSBd esa Hkkx fy;k%

S.No. Name Designation
Ø-la- uke in

1. Dr. Shwet Kamal, Principal Scientist Member Secretary

M‚- Üosr dey] çèkku oSKkfud vè;{k

2. Dr. Anil Kumar, Scientist Member

M‚- vfuy dqekj] ofj"B oSKkfud lnL;

3. Dr. Sudheer Kumar Annepu, Scientist Member

M‚- ,-,l- lqèkhj dqekj vUusiq] oSKkfud lnL;

Meetings of Scientists-Technical Personnel of ICAR-DMR, Solan were held on 19.02.2021 &  16.07.2021.The
members were as under:

19-02-2021 vkSj 16-07-2021 dks Hkkd`vuqi&Mh,evkj] lksyu ds oSKkfudksa o muds rduhdh dÆe;ksa dh cSBdsa vk;ksftr
dh xb±A lnL; fuEukuqlkj Fks%

S.No. Name Designation
Ø-la- uke in

1. Dr. V.P. Sharma Director

M‚- oh-ih- 'kekZ funs'kd

2. Dr. B.L.Attri Principal Scientist

M‚- ch-,y-v=h çèkku oSKkfud

3. Dr. Satish Kumar Principal Scientist

M‚ lrh'k dqekj çèkku oSKkfud

4. Dr. Shwet Kamal Principal Scientist

M‚- Üosr dey çèkku oSKkfud

5. Dr. Yogesh Gautam Principal Scientist

vuqjkèkk JhokLro oSKkfud

6. Dr. Anil Kumar Scientist

M‚- vfuy dqekj ofj"V oSKkfud
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S.No. Name Designation
Ø-la- uke in

7. Dr. Anuradha Srivastava Scientist

M‚- vuqjkèkk JhokLro] oSKkfud

8. Dr. Sudheer Kumar Annepu Scientist

M‚- ,-,l- lqèkhj dqekj vUusiq oSKkfud

9. Dr. Anupam Barh Scientist

M‚- vuqie cM+ oSKkfud

10. Dr. Manoj Nath Scientist

M‚- eukst ukFk oSKkfud

11. Dr. Anarase Dattatray Arjun Scientist

M‚ vukjls nÙkk=s; vtqZu oSKkfud

12. Dr. Brijesh Yadav Scientist

M‚- c`ts'k ;kno oSKkfud

13. Ms. Shweta Bijla Scientist

lqJh Üosrk fctyk oSKkfud

14. Smt. Reeta Bhatia CTO

Jherh jhrk HkkfV;k eq[; rduhdh vfèkdkjh

15. Sh. Sunil Verma ACTO

Jh lquhy oekZ lgk;d eq[; rduhdh vfèkdkjh

16. Smt. Shailja Verma ACTO

Jherh 'kSytk oekZ lgk;d eq[; rduhdh vfèkdkjh

17. Sh. Gian Chand TO

Jh Kku pan rduhdh vfèkdkjh

18. Sh. Dala Ram TO

Jh Mkyk jke rduhdh vfèkdkjh

19. Sh. Ram Lal TO

Jh jke yky rduhdh vfèkdkjh

20. Sh. Ram Swaroop TO

Jh jkeLo:i rduhdh vfèkdkjh

21. Sh. Jeet Ram Sr. Tech. Asstt.

Jh thr jke ofj"B rduhdh lgk;d

22. Sh. Guler Singh Rana Sr. Tech. Asstt.

Jh xqysj Çlg jk.kk ofj"B rduhdh lgk;d

23. Sh. Deepak Sharma Sr. Tech. Asstt.

Jh nhid 'kekZ ofj"B rduhdh lgk;d

24. Sh. Raj Kumar Tech. Asstt.

Jh jkt dqekj rduhdh lgk;d
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Virtual Meeting of Institute Technology Management Committee (ITMC)   held on 10.03.2021 and the members
were as under:

10-03-2021 dks vk;ksftr laLFkku çkS|ksfxdh çcaèku lfefr ¼vkÃVh,elh½ dh vkHkklh cSBd vkSj lnL; fuEukuqlkj Fks%

S.No. Name Designation
Ø-la- uke in

1. Dr. V.P. Sharma Director

M‚- oh-ih- 'kekZ funs'kd

2. Dr. B.L.Attri Principal Scientist

M‚- ch-,y-v=h çèkku oSKkfud

3. Dr. Sanjeev Sharma Senior Scientist (Plant Pathology), Central Potato Research
Institute, Shimla (H.P.)

M‚ latho 'kekZ ofj"B oSKkfud ¼IykaV iSFkksy‚th½] dsaæh; vkyw vuqlaèkku laLFkku]
f'keyk ¼fg-ç-½

4. Dr. Yogesh Gautam Principal Scientist

M‚ ;ksxs'k xkSre çèkku oSKkfud

5. Dr. Satish Kumar Principal Scientist/Member Secretary, ITMC

M‚ lrh'k dqekj çèkku oSKkfud] lnL; lfpo] vkÃVh,elh

Meetings of Grievance Committee held on 15.03.2021, 11.06.2021, 24.09.2021 and 04.12.2021. The elected members
of grievance committee were:

15-03-2021] 11-06-2021] 24-09-2021 vkSj 04-12-2021 dks vk;ksftr f'kdk;r lfefr dh cSBdsaA f'kdk;r lfefr ds
fuokZfpr lnL; Fks%

S.No. Name & designation Category Capacity
Ø-la- uke vkSj inuke Js.kh {kerk

1 Dr. Anarase Dattatray Arjun, Scientist Scientific Member

M‚ vukjls nÙkk=s; vtqZu] oSKkfud oSKkfud lnL;

2 Smt. Shashi Poonam, UDC Administrative Member

Jherh 'kf'k iwue] ofj"B fyfid ç'kklfud lnL;

3 Sh.Guler Singh Rana, Technical Officer Technical Member

Jh xqysj Çlg jk.kk] rduhdh vfèkdkjh rduhdh lnL;

4 Sh. Vinay Sharma, SSS Skilled Support Staff Member

Jh fou; 'kekZ dq'ky lgk;d deZpkjh lnL;
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Nominated office side members of grievance committee

f'kdk;r lfefr ds euksuhr dk;kZy; i{k ds lnL;

S.No. Name & designation Category Capacity
Ø-la- uke vkSj inuke Js.kh {kerk

1 Dr.V.P. Sharma Director Chairman

M‚- oh-ih- 'kekZ funs'kd vè;{k

2 Dr.Shwet Kamal, Principal Scientist Scientific Member

M‚- Üosr dey] çèkku oSKkfud oSKkfud lnL;

3 Dr.Anil Kumar, Sr. Scientist Scientific Member

M‚- vfuy dqekj] oSKkfud oSKkfud lnL;

4 Finance & Accounts Officer Audit Member

foÙk ,oa ys[kk vfèkdkjh vads{k.k lnL;

5 Administrative Officer Administrative Member Secretary

ç'kklfud vfèkdkjh ç'kklfud lnL; lfpo

Meetings of Institute Joint Staff Council held on
15.03.2021, 11.06.2021, 03.09.2021 & 04.12.2021

STAFF SIDE MEMBERS OF IJSC

1. Sh.N.P. Negi, Assistant (Member CJSC)

2. Sh.Sanjeev Sharma, LDC (Secretary IJSC)

3. Sh.Gian  Chand, Technical Officer

4. Sh. Guler Singh Rana, Technical Officer

5. Sh. Ajeet Kumar, SSS

6. Sh.Vinay Sharma, SSS

OFFICE SIDE MEMBERS OF IJSC

1. Dr.B.L. Attri, Principal Scientist

2. Dr.Anil Kumar, Sr. Scientist

3. Dr. Anuradha Srivastava, Scientist

4. Dr. Anupam Barh, Scientist

5. Finance & Accounts Officer

6. Administrative Officer, Member Secretary

15-03-2021] 11-06-2021] 03-09-2021 vkSj 04-12-2021 dks
vk;ksftr laLFkku la;qä deZpkjh ifj"kn dh cSBdsa

vkÃts,llh ds deZpkjh i{k ds lnL;

1- Jh ,u-ih- usxh] lgk;d ¼lnL; lhts,llh½

2- Jh latho 'kekZ] dfu"B fyfid ¼lfpo vkÃts,llh½

3- Jh Kku pan] rduhdh vfèkdkjh

4- Jh xqysj Çlg jk.kk] rduhdh vfèkdkjh

5- Jh vthr dqekj] ,l,l,l

6- Jh fou; 'kekZ] ,l,l,l

vkÃts,llh ds dk;kZy; ds lnL;

1- M‚- ch-,y- v=h] çèkku oSKkfud

2- M‚- vfuy dqekj] ofj"B oSKkfud

3- M‚- vuqjkèkk JhokLro] oSKkfud

4- M‚- vuqie cM+] oSKkfud

5- foÙk ,oa ys[kk vfèkdkjh

6- ç'kklfud vfèkdkjh] lnL; lfpo
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9. Implementation of Official Language
jktHkk"kk dk dk;kZUo;u

Progress report of official language Hindi of ICAR-
Directorate of Mushroom Research, Chambaghat,
Solan (H.P.) 2021-2022

Official Language Implementation Committee (Hindi
Committee):

Dr. V.P. Sharma, Director - President

Dr. B. L. Attri, Principal Scientist - Member

Mr. H.N. Sharma, Administrative Officer - Member

Smt. Sunila Thakur, Personal Assistant - Member

Shri Deep Kumar Thakur, Personal Assistant - Member

Smt. Shashi Poonam, Upper Division Clerk - Member

Shri Rajneesh Jaryal, Assistant - Member
Secretary

Brief description of the work done by the Official
Language Implementation Committee during the
year 2021-22

Official Language Implementation Committee has been
constituted in the Directorate with the objective of ensuring
the implementation of the Official Language Policy of the
Government of India and to ensure the use of Hindi in the
work carried out by the Directorate.Despite the absence
of any separate officer and staff in the Directorate for the
implementation of Official Language, as a result of the
efforts made by the Official Language Implementation
Committee, the expected success has been achieved in the
work and promotion of Hindi in the Directorate and the
targets set by the Council were completed on time. A brief
description of the work done by the Directorate in this
regard during the year 2021-22 is as follows:

Implementation of Official Language Annual
Program

The annual program of Official Language released 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 accordinglyas per the guidelines. All the officers
and employees of the Directorate were given annual
programme and were asked to achieve the targets set.

Hkkd`vuqi&e'k:e vuqlaèkku funs'kky;] pack?kkV] lksyu
¼fg-ç-½ 2021&2022 dh jktHkk"kk Çgnh dh çxfr
fjiksVZ%

jktHkk"kk dk;kZUo;u lfefr ¼Çgnh lfefr½%

M‚- oh-ih- 'kekZ] funs'kd & vè;{k

M‚- ch- ,y- v=h] çèkku oSKkfud & lnL;

Jh ,p-,u- 'kekZ] ç'kklfud vfèkdkjh & lnL;

Jherh lquhyk Bkdqj] futh lgk;d & lnL;

Jh nhi dqekj Bkdqj] futh lgk;d & lnL;

Jherh 'kf'k iwue] ofj"B fyfid & lnL;

Jh jtuh'k tj;ky] lgk;d & lnL;
lfpo

o"kZ 2021&22 ds nkSjku jktHkk"kk dk;kZUo;u lfefr }kjk
fd, x, dk;ks± dk laf{kIr fooj.k

funs'kky; esa jktHkk"kk dk;kZUo;u lfefr dk xBu Hkkjr ljdkj
dh jktHkk"kk uhfr dk fØ;kUo;u lqfuf'pr djus rFkk funs'kky;
}kjk fd;s tkus okys dk;ks± esa fgUnh dk ç;ksx lqfuf'pr djus
ds mís'; ls fd;k x;k gSA jktHkk"kk dk;kZUo;u ds fy, deZpkfj;ksa
dks lfefr }kjk fd;s x;s ç;klksa ds QyLo:i funs'kky; esa
fgUnh ds dk;Z ,oa çpkj&çlkj esa visf{kr lQyrk çkIr gqÃ gS
rFkk ifj"kn }kjk fuèkkZfjr y{; le; ij iwjs fd;s x,A o"kZ
2021&22 ds nkSjku funs'kky; }kjk bl lacaèk esa fd, x, dk;ks±
dk laf{kIr fooj.k bl çdkj gS%

jktHkk"kk okÆ"kd dk;ZØe dk dk;kZUo;u

jktHkk"kk foHkkx] x`g ea=ky;] Hkkjr ljdkj }kjk tkjh jktHkk"kk
ds okÆ"kd dk;ZØe ij funs'kky; dh jktHkk"kk dk;kZUo;u
lfefr dh =Sekfld cSBdksa esa ppkZ dh xÃ vkSj fn'kk&funsZ'kksa ds
vuqlkj dkjZokÃ dh xÃA funs'kky; ds lHkh vfèkdkfj;ksa ,oa
deZpkfj;ksa dks okÆ"kd dk;ZØe nsdj fuèkkZfjr y{;ksa dks çkIr
djus dks dgk x;kA
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Action on letters/circulars received from Department of
Official Language, New Delhi, City Official Language
Implementation Committee, Solan and Indian Council of
Agricultural Research, New Delhi.

During this period, various types of letters/circulars related
to the latest instructions/rules regarding implementation
of official language were received from Department of
Official Language, New Delhi, City 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

The consolidated Hindi progress report of the directorate
was prepared by compiling all the data in the quarterly
report proforma after obtaining/preparing the progress data
related to official language implementation in the
directorate. 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-Sarojini Nagar, New Delhi.This report was
reviewed and deficiencies noticed were pointed out and
forwarded to all officers and employees for rectification.

Implementation of Hindi incentive scheme

According to the instructions issued by the Department
of Official Language, the incentive scheme has been
implemented for all the officers and employees in the
directorate to do official work in Hindi originally.Keeping
in view the work done during the whole year, an evaluation
committee is formed which after observing the files and
other works decides the first, second and third prizes.

Holding quarterly meetings

Quarterly meetings of the Official Language
Implementation Committee were organized regularly. In
the meetings, to achieve the targets set in the official
language annual program, compliance with the instructions
/ orders received from the Department of Official
Language, New Delhi, City Official Language
Implementation Committee, Solan and Indian Council of
Agricultural Research from time to time were discussed
and in these meetings action was taken to implement the
decisions taken.

jktHkk"kk foHkkx] uÃ fnYyh] uxj jktHkk"kk dk;kZUo;u lfefr]
lksyu vkSj Hkkjrh; d`f"k vuqlaèkku ifj"kn] uÃ fnYyh ls çkIr
i=ksa@ifji=ksa ij dkjZokÃA

bl vofèk ds nkSjku jktHkk"kk foHkkx] uÃ fnYyh] uxj jktHkk"kk
dk;kZUo;u lfefr] lksyu vkSj Hkkjrh; d`f"k vuqlaèkku ifj"kn ls
jktHkk"kk ds dk;kZUo;u ds lacaèk esa uohure funsZ'kksa@fu;eksa ls
lacafèkr fofHkUu çdkj ds i=@ifji= çkIr gq,] ftu ij dkjZokÃ
dh x;hA tks okafNr Fkk] mu ij dkjZokÃ dh xÃ vkSj mUgsa lHkh
lacafèkr vfèkdkfj;ksa vkSj deZpkfj;ksa dks mudh tkudkjh vkSj
vko';d dkjZokÃ ds fy, ifjpkfyr fd;k x;kA

frekgh Çgnh çxfr fjiksVZ dk ladyu vkSj leh{kk

funs'kky; esa jktHkk"kk dk;kZUo;u ls lacafèkr çxfr vkadM+s
çkIr@rS;kj dj frekgh fjiksVZ çksQkekZ esa leLr vkadM+ksa dk
ladyu dj funs'kky; dh lesfdr fgUnh çxfr çfrosnu rS;kj
fd;k x;k gSA ;g lesfdr fjiksVZ Hkkjrh; d`f"k vuqlaèkku ifj"kn]
uÃ fnYyh] uxj jktHkk"kk dk;kZUo;u lfefr] lksyu vkSj mi
funs'kd ¼dk;kZUo;u½] jktHkk"kk foHkkx] mÙkjh {ks=h; dk;kZUo;u
dk;kZy;&1] fnYyh&,&ljksftuh uxj] uÃ fnYyh dks v‚uykbu
Hksth xÃ FkhA bl fjiksVZ dh leh{kk dh xÃ vkSj ikÃ xÃ dfe;ksa
dks bafxr fd;k x;k vkSj lHkh vfèkdkfj;ksa vkSj deZpkfj;ksa dks
lqèkkj ds fy, Hkstk x;kA

Çgnh çksRlkgu ;kstuk dk fØ;kUo;u

jktHkk"kk foHkkx }kjk tkjh funsZ'kksa ds vuqlkj funs'kky; ds leLr
vfèkdkfj;ksa ,oa deZpkfj;ksa ds fy, ewy :i ls Çgnh esa vkfèkdkfjd
dk;Z djus ds fy, çksRlkgu ;kstuk ykxw dh xÃ gSA iwjs o"kZ ds
nkSjku fd, x, dk;ks± dks è;ku esa j[krs gq,] ,d ewY;kadu lfefr
dk xBu fd;k tkrk gS tks Qkbyksa vkSj vU; dk;ks± dks ns[kus ds
ckn çFke] f}rh; vkSj r`rh; iqjLdkj r; djrk gSA

=Sekfld cSBdsa vk;ksftr djuk

jktHkk"kk dk;kZUo;u lfefr dh =Sekfld cSBdsa fu;fer :i ls
vk;ksftr dh x;ÈA cSBdksa esa jktHkk"kk okÆ"kd dk;ZØe esa fuèkkZfjr
y{;ksa dh çkfIr gsrq jktHkk"kk foHkkx] uÃ fnYyh] uxj jktHkk"kk
dk;kZUo;u lfefr] lksyu ,oa Hkkjrh; d`f"k vuqlaèkku ifj"kn ls
le;&le; ij çkIr funsZ'kksa@vkns'kksa dk vuqikyu ij ppkZ dh
xÃ vkSj bu cSBdksa esa fy, x, fu.kZ;ksa dks ykxw djus ds fy,
dkjZokÃ dh xÃA
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Organized quarterly official language workshops

Following the guidelines of the Government of India/
Council for COVID-19, quarterly official language
workshops were organized regularly in the directorate. In
these workshops, the obstacles faced in doing work in
Hindi were discussed and measures were suggested for
their redressal.All types of forms were prepared for all
officers and employees of the Directorate in bilingual form
and downloaded on the computers of all so that they can
use these forms in day to day office use.

Hindi fortnight organized

Hindi fortnight was organized from 14-28 September, 2021
in ICAR-Directorate of Mushroom Research, Solan.The
details of which are as follows:

Date: 14.09.2021

1.  Calligraphy Competition

This competition was for all the officers and employees
of the Directorate. A total of 25 participants took part in
this competition. The main objective of this competition
was to practice writing for all the officers and employees
and to check the good handwriting. The following officers/
employees won prizes in this competition.

Dr. B.L. Attri, Principal Scientist - I

Dr. Anil Kumar, Senior Scientist - II

Dr. Anuradha Srivastava, Scientist - III

Date: 16.09.2021

2.  Dictation Competition

This competition was for all the officers and employees of
the Directorate. 11 participants took part in this competition.
The following officers/staff won prizes in this competition.

Dr. Anuradha Srivastava, Scientist - I

Mrs. Shashi Poonam, Upper Division Clerk - II

Mrs. Sunila Thakur, Personal Assistant - III

Date: 18.09.2021

3.  Essay Competition

This competition was for all the officers and employees
of the Directorate and 08 participants participated in this
competition. The following officers/staff won prizes in
this competition.

Dr. Shwet Kamal, Principal Scientist - I

=Sekfld jktHkk"kk dk;Z'kkykvksa dk vk;kstu

dksfoM&19 ds fy, Hkkjr ljdkj@ifj"kn ds fn'kk&funsZ'kksa dk
ikyu djrs gq, funs'kky; esa fu;fer :i ls =Sekfld jktHkk"kk
dk;Z'kkykvksa dk vk;kstu fd;k x;kA bu dk;Z'kkykvksa esa Çgnh esa
dk;Z djus esa vkus okyh ckèkkvksa ij ppkZ dh xÃ vkSj muds
fuokj.k ds mik; lq>k, x,A funs'kky; ds lHkh vfèkdkfj;ksa vkSj
deZpkfj;ksa ds fy, lHkh çdkj ds çi= f}Hkk"kh :i esa rS;kj fd,
x, vkSj lHkh ds daI;wVjksa ij MkmuyksM fd, x, rkfd os vius
bu çi=ksa dk dk;kZy; ds nSfud dk;ks± esa mi;ksx djsaA

Çgnh i[kokM+s dk vk;kstu

Hkkd`vuqi& [kqEc vuqlaèkku funs'kky;] lksyu esa 14&28 flracj]
2021 rd Çgnh i[kokM+s dk vk;kstu fd;k x;k ftldk fooj.k
bl çdkj gS%

fnukad% 14-09-2021

1- lqys[k çfr;ksfxrk

;g çfr;ksfxrk funs'kky; ds lHkh vfèkdkfj;ksa ,oa deZpkfj;ksa ds fy,
FkhA bl çfr;ksfxrk esa dqy 25 çfrHkkfx;ksa us Hkkx fy;kA bl çfr;ksfxrk
dk eq[; mís'; lHkh vfèkdkfj;ksa vkSj deZpkfj;ksa ds fy, ys[ku dk
vH;kl djuk vkSj vPNh fy[kkoV dh tk¡p djuk FkkA bl çfr;ksfxrk
esa fuEufyf[kr vfèkdkfj;ksa@deZpkfj;ksa us iqjLdkj thrs%

M‚- ch-,y- v=h] çèkku oSKkfud& çFke
M‚- vfuy dqekj] ofj"B oSKkfud& f}rh;
M‚- vuqjkèkk JhokLro] oSKkfud& r`rh;

fnukad% 16-09-2021

2- Jqrys[k çfr;ksfxrk

;g çfr;ksfxrk funs'kky; ds lHkh vfèkdkfj;ksa ,oa deZpkfj;ksa ds
fy, FkhA bl çfr;ksfxrk esa 11 çfrHkkfx;ksa us Hkkx fy;kA bl
çfr;ksfxrk esa fuEufyf[kr vfèkdkfj;ksa@deZpkfj;ksa us iqjLdkj thrs%

M‚ vuqjkèkk JhokLro] oSKkfud & çFke
Jherh 'kf'k iwue] ofj"B fyfid & f}rh;
Jherh lquhyk Bkdqj] futh lgk;d & r`rh;

fnukad% 18-09-2021

3- fucaèk çfr;ksfxrk

;g çfr;ksfxrk funs'kky; ds leLr vfèkdkfj;ksa ,oa deZpkfj;ksa ds
fy, Fkh rFkk bl çfr;ksfxrk esa 08 çfrHkkfx;ksa us Hkkx fy;kA bl
çfr;ksfxrk esa fuEufyf[kr vfèkdkfj;ksa@deZpkfj;ksa us iqjLdkj thrs%

M‚- Üosr dey] çèkku oSKkfud& çFke
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Dr. B.L. Attri, Principal Scientist - II

Dr. Brijesh Yadav, Scientist - III

Date: 20.09.2021

4.  Comment Competition

This competition was open to all the officers and
employees of the Directorate which was attended by 08
participants. The following officers/staff won prizes in this
competition.

Mrs. Sunila Thakur, Personal Assistant - I

Dr. Rajneesh Jaryal, Assistant - II

Mrs. Shashi Poonam, Upper Division Clerk - III

Dated 22.09.2021

5.  Hindi Typing Competition in Unicode

This competition was open to all the officers and
employees of the Directorate and 07 participants
participated in this competition. The following officers/
staff won prizes in this competition.

Dr. Rajneesh Jaryal, Assistant - I

Mr. Deepak Sharma, Technical Officer - II

Mrs. Shashi Poonam, Upper Division Clerk - III

Date: 24.09.2021

6.  Translation from English to Hindi

The competition was open to all the officers and employees
of the Directorate in which 13 participants took part. The
following officers/staff won prizes in this competition.

Shri Deep Kumar Thakur, Personal Assistant - I

Shri H.N. Sharma, Administrative Officer - II

Mrs. Sunila Thakur, Personal Assistant - III

Date: 26.09.2021

7.  General Knowledge Competition

This competition was open for all the officers and
employees of the Directorate and 12 participants
participated in it. The following officers/staff won prizes
in this competition.

Dr. Rajneesh Jaryal, Assistant - I

Dr. B.L. Attri, Principal Scientist - II

Dr. Manoj Nath, Scientist - III

Dated 28.09.2021

Hindi fortnight was concluded on 28.09.2021 in which
prizes were given to the winners of various competitions

M‚- ch-,y- v=h] çèkku oSKkfud &  f}rh;
M‚- c`ts'k ;kno] oSKkfud &  r`rh;

fnukad% 20-09-2021

4- fVIi.kh çfr;ksfxrk

;g çfr;ksfxrk funs'kky; ds lHkh vfèkdkfj;ksa vkSj deZpkfj;ksa ds
fy, Fkh ftlesa 08 çfrHkkfx;ksa us Hkkx fy;k FkkA bl çfr;ksfxrk
esa fuEufyf[kr vfèkdkfj;ksa@deZpkfj;ksa us iqjLdkj thrs%

Jherh lquhyk Bkdqj] futh lgk;d &  çFke
M‚- jtuh'k tj;ky] lgk;d &  f}rh;
Jherh 'kf'k iwue] ofj"B fyfid &  r`rh;

fnukad 22-09-2021

5- ;wfudksM esa fgUnh Vad.k çfr;ksfxrk

;g çfr;ksfxrk funs'kky; ds lHkh vfèkdkfj;ksa ,oa deZpkfj;ksa ds
fy, Fkh rFkk bl çfr;ksfxrk esa 07 çfrHkkfx;ksa us Hkkx fy;kA bl
çfr;ksfxrk esa fuEufyf[kr vfèkdkfj;ksa@deZpkfj;ksa us iqjLdkj thrs%

M‚- jtuh'k tj;ky] lgk;d &  çFke
Jh nhid 'kekZ] rduhdh vfèkdkjh &  f}rh;
Jherh 'kf'k iwue] ofj"B fyfid &  r`rh;

fnukad% 24-09-2021

6- vaxzsth ls Çgnh esa vuqokn

;g çfr;ksfxrk funs'kky; ds lHkh vfèkdkfj;ksa ,oa deZpkfj;ksa ds
fy, Fkh ftlesa 13 çfrHkkfx;ksa us Hkkx fy;kA bl çfr;ksfxrk esa
fuEufyf[kr vfèkdkfj;ksa@deZpkfj;ksa us iqjLdkj thrs%

Jh nhi dqekj Bkdqj] futh lgk;d &  çFke
Jh ,p-,u- 'kekZ] ç'kklfud vfèkdkjh&  f}rh;
Jherh lquhyk Bkdqj] futh lgk;d &  r`rh;

fnukad% 26-09-2021

7- lkekU; Kku çfr;ksfxrk

;g çfr;ksfxrk funs'kky; ds lHkh vfèkdkfj;ksa vkSj deZpkfj;ksa ds
fy, Fkh vkSj blesa 12 çfrHkkfx;ksa us Hkkx fy;k FkkA bl çfr;ksfxrk
esa fuEufyf[kr vfèkdkfj;ksa@deZpkfj;ksa us iqjLdkj thrs%

M‚- jtuh'k tj;ky] lgk;d &  çFke
M‚- ch-,y- v=h] çèkku oSKkfud &  f}rh;
M‚- eukst ukFk] oSKkfud &  r`rh;

fnukad 28-09-2021

fnukad 28-09-2021 dks fgUnh i[kokM+s dk lekiu gqvk ftlesa
fofHkUu çfr;ksfxrkvksa ds fotsrkvksa rFkk o"kZ Hkj fgUnh esa mRd`"V
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and officers and employees who did excellent work in
Hindi throughout the year.

Award under incentive scheme for doing official
work originally in Hindi throughout the year

(Government of India, Ministry of Home Affairs,
Department of Official Language, New Delhi City Center-
2 Building, Jaisingh Road, New Delhi - 110 001 vide O.M.
No. 12013/01/2011-R.B.(Policy) dated 14th September,
2016 Incentive scheme for doing more and more work in
the office in Hindi in the previous year (September, 2020
to August, 2021).

Awards were given to the following officers and
employees for doing the best work in Hindi
throughout the year

1. First Prize

1. Shri H.N. Sharma, Administrative Officer

2. Shri N.P. Negi, Assistant

2. Second Prize

1. Smt. Shashi Poonam, Upper Division Clerk

2. Dr. Rajneesh Jaryal, Assistant

3. Sanjeev Sharma, Lower Division Clerk

3. Third prize

1. Dr. B.L. Attri, Principal Scientist

2. Shri T.D. Sharma, S. Administrative Officer

3. Shri Dharam Das, Upper Division Clerk

4. Shri Roshan Negi, Lower Division Clerk

5. Shri Deep Kumar Thakur, Personal Assistant

Main activities and achievements related to annual
Hindi progress of the Directorate

A brief summary of the major activities and achievements
of the Official Language Implementation Committee is
presented in the form of annual Hindi progress report.

1. More than 85% of the employees of the Directorate
have proficiency/working knowledge in Hindi,
therefore this Directorate has been notified as Hindi
Office in the Official Gazette of India under Rule
10(4) of the Official Language.

2. The meetings of the Official Language
Implementation Committee were held on
05.03.2021, 21.06.2021, 26.07.2021 and
29.10.2021. The agenda of all the meetings was
decided according to the requirements of the annual
implementation and only after the approval of the

dk;Z djus okys vfèkdkfj;ksa ,oa deZpkfj;ksa dks iqjLdkj çnku fd;s
x;sA

o"kZ Hkj ewy :i ls Çgnh esa vkfèkdkfjd dk;Z djus ds fy,
çksRlkgu ;kstuk ds rgr iqjLdkj

¼Hkkjr ljdkj] x̀g ea=ky;] jktHkk"kk foHkkx] uÃ fnYyh flVh lsaVj&2
fcÇYMx] t;Çlg jksM] uÃ fnYyh & 110 001 dk;kZy; Kkiu la[;k
12013@01@2011&vkjch ¼uhfr½ fnukad 14 flracj] 2016 ds rgr
fiNys o"kZ ¼flracj] 2020 ls vxLr] 2021½ esa dk;kZy; esa Çgnh esa
vfèkd ls vfèkd dk;Z djus ds fy, çksRlkgu ;kstukA½

o"kZ Hkj fgUnh esa loksZÙke dk;Z djus ij fuEufyf[kr
vfèkdkfj;ksa ,oa deZpkfj;ksa dks iqjLdkj çnku fd;s x;s

1- çFke iqjLdkj
1- Jh ,p-,u- 'kekZ] ç'kklfud vfèkdkjh
2- Jh ,u-ih- usxh] lgk;d

2- nwljk iqjLdkj
1- Jherh 'kf'k iwue] ofj"B fyfid
2- M‚- jtuh'k tj;ky] lgk;d
3- latho 'kekZ] dkfu"B fyfid

3- rhljk iqjLdkj
1- M‚- ch-,y- v=h] çèkku oSKkfud
2- Jh Vh-Mh- 'kekZ] lgk;d ç'kklfud vfèkdkjh
3- Jh èkje nkl] ofj"B fyfid
4- Jh jks'ku usxh] dkfu"B fyfid
5- Jh nhi dqekj Bkdqj] futh lgk;d

funs'kky; dh okÆ"kd Çgnh çxfr ls lacafèkr eq[; xfrfofèk;ka
,oa miyfCèk;ka

jktHkk"kk dk;kZUo;u lfefr dh çeq[k xfrfofèk;ksa vkSj miyfCèk;ksa dk
laf{kIr lkjka'k okÆ"kd Çgnh çxfr fjiksVZ ds :i esa çLrqr fd;k x;k
gSA

1- funs'kky; ds 85% ls vfèkd deZpkfj;ksa dks Çgnh esa
n{krk@dk;Zlkèkd Kku gS] blfy, bl   funs'kky; dks
jktHkk"kk ds fu;e 10¼4½ ds rgr Hkkjr ds jkti= esa Çgnh
dk;kZy; ds :i esa vfèklwfpr fd;k x;k gSA

2- jktHkk"kk dk;kZUo;u lfefr dh cSBdsa fnukad 05-03-2021]
21-06-2021] 26-07-2021 vkSj 29-10-2021 dks gqÃA lHkh
cSBdksa dh dk;Zlwph okÆ"kd dk;kZUo;u dh vko';drkvksa
ds vuqlkj vkSj vè;{k] jktHkk"kk dk;kZUo;u lfefr ds
vuqeksnu ds ckn gh r; dh x;hA
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Chairman, Official Language Implementation
Committee.

3.  Following the guidelines issued by the Government
of India/Council from time to time during the
COVID-19 pandemic, the official language
workshops were organized on-line on 05.03.2021,
21.06.2021, 14.09.2021 and 29.10.2021 in which
All the officers and employees of the Directorate
participated voluntarily and successfully achieved
the goals of the workshops.

4. Out of all the letters received in Hindi or signed in
Hindi, those letters which were considered required
to be answered, were replied to in Hindi only.

5. In respect of compliance of Section 3(3) of the
Official Language Act, 1963 and other rules, office
orders were issued to every officer and employee
of the Directorate from time to time and efforts are
being made to ensure their 100% compliance.

6. Minutes of most of the meetings of the Directorate
were prepared in Hindi.

7. Continuous efforts are going on in the direction of
achieving the set goals of Hindi correspondence.

8. All 55 standard forms have been prepared in
bilingual form and continuous efforts are being made
so that all personnel can fill them in Hindi only.

9. Hindi software has been downloaded in all 34
computers of the Directorate. With this, every officer
and employee working on the computer can work
simultaneously in any language in Hindi or in both
Hindi and English as per his/her wish.

10. A roster regarding Hindi knowledge of all the
officers of the directorate has been prepared and has
also been put on the website of the directorate.

11. All the sign boards, information boards, name
boards and other similar boards of the directorate
have been prepared in bilingual form.

12. The Training Compendium for the training programs
of the Directorate is available in both Hindi and
English languages.

13. Code manuals and other procedure literature are
available in Hindi.

14. In order to increase the knowledge of Hindi words
of the officers and employees of the Directorate,
daily sentences of Hindi are written on the

3- dksfoM&19 egkekjh ds nkSjku Hkkjr ljdkj@ifj"kn }kjk
le;&le; ij tkjh fn'kk&funsZ'kksa dk ikyu djrs gq,
fnukad 05-03-2021] 21-06-2021] 14-09-2021 vkSj 29-10-
2021 dks v‚uykbu jktHkk"kk dk;Z'kkykvksa dk vk;kstu
fd;k x;k ftlesa funs'kky; ds lHkh vfèkdkfj;ksa ,oa
deZpkfj;ksa us LosPNk ls Hkkx fy;k vkSj dk;Z'kkykvksa ds
y{;ksa dks lQyrkiwoZd çkIr fd;kA

4- Çgnh esa çkIr ;k Çgnh esa gLrk{kfjr lHkh i=ksa esa ls] ftu
i=ksa dk mÙkj nsuk vko';d le>k x;k Fkk] mudk mÙkj
dsoy Çgnh esa fn;k x;kA

5- jktHkk"kk vfèkfu;e] 1963 dh èkkjk 3¼3½ ,oa vU; fu;eksa ds
vuqikyu ds lacaèk esa funs'kky; ds çR;sd vfèkdkjh ,oa
deZpkjh dks le;&le; ij dk;kZy; vkns'k tkjh fd;s
x;s rFkk mudk 'kr&çfr'kr vuqikyu lqfuf'pr djus dk
ç;kl fd;k x;kA

6- funs'kky; dh vfèkdka'k cSBdksa dk dk;Zo`Ùk fgUnh esa rS;kj
fd;k x;kA

7- Çgnh i=kpkj ds fuèkkZfjr y{;ksa dks çkIr djus dh fn'kk esa
fujarj ç;kl tkjh gSA

8- lHkh 55 ekud çi= f}Hkk"kh :i esa rS;kj fd, x, gSa vkSj
fujarj ç;kl fd, tk jgs gSa rkfd lHkh dkÆed mUgsa Çgnh
esa gh Hkj ldsaA

9- funs'kky; ds lHkh 34 dEI;wVjksa esa fgUnh lk¶Vos;j MkmuyksM
dj fy;k x;k gSA blls daI;wVj ij dke djus okyk
çR;sd vfèkdkjh vkSj deZpkjh viuh bPNkuqlkj fdlh Hkh
Hkk"kk esa Çgnh ;k Çgnh vkSj vaxzsth nksuksa esa ,d lkFk dke
dj ldrk gSA

10- funs'kky; ds lHkh vfèkdkfj;ksa ds fgUnh Kku dk jksLVj
rS;kj dj funs'kky; dh osclkbV ij Hkh Mky fn;k x;k
gSA

11- funs'kky; ds lHkh lkbu cksMZ] lwpuk cksMZ] uke iê vkSj
vU; blh çdkj ds cksMZ f}Hkk"kh :i esa rS;kj djok, x,
gSaA

12- funs'kky; ds çf'k{k.k dk;ZØeksa ds fy, çf'k{k.k lkj&
laxzg Çgnh vkSj vaxzsth nksuksa Hkk"kkvksa esa miyCèk gSA

13- dksM eSuqvy vkSj vU; dk;Zfofèk lkfgR; Çgnh esa miyCèk
gSaA

14- funs'kky; ds vfèkdkfj;ksa vkSj deZpkfj;ksa ds Çgnh 'kCnksa ds
Kku dks c<+kus ds fy,] *vkt dk 'kCn * 'kh"kZd ds rgr
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blackboard (black board) under the title ‘Aaj Ka
Vichar’ so that the word knowledge of the officers
and employees can increase.

15. The rubber stamps used in daily work 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 as per the
target set by the Department of Official Language.
The list of all the publications available in Hindi in
the library has been made available on the website
of the Directorate.

17. On Doordarshan also, talks are being broadcast in
Hindi on the subject of mushrooms by the scientists
of the Directorate, which solve the problems of
mushroom growers.

18. In addition, Dr. V.P. Sharma, Director and President,
under the continuous personal guidance and
guidance of the Official Language Implementation
Committee, organized Hindi quarterly meetings and
workshops on time and with the mutual cooperation
and reconciliation of all the officers and employees
working in the Directorate.The activities related to
the implementation of Official Language are
continuously making progress.

Town Official Language Implementation committee

ICAR-Directorate of Mushroom Research, Solan (H.P.)
also holds the charge of convener of Town Official
Language Implementation committee (TOLIC) known as
NARAKAS (Nagar Rajbhasha Karyanvyan Samiti). Dr
V.P. Sharma, Director is the Chairman whereas Sh. H.N.
Sharma, Administrative Officer was member secretary
upto 31.10.2021 and after that Dr B.L.Attri, Principal
Scientist has been given this charge. At present
NARAKAS have 29 members which include Central
Government Offices, undertakings and banks etc. located
in the Solan city. Two meetings are conducted every year
in June and November in which various measures are taken
for the promotion of official language in day to day work
in the offices. The meetings were organized during
28.06.2021 and 29.12.2021 under the chairmanship of Dr
V.P. Sharma. Since there were restrictions on gatherings
and conducting programmes due to COVID, the Hindi
Pakhwara was not observed for all the members however,
they were asked to celebrate it in each office separately.

';keiV~V ¼CySd cksMZ½ ij Çgnh ds 'kCn fy[ks tkrs gSa rkfd
vfèkdkfj;ksa vkSj deZpkfj;ksa dk 'kCn Kku c<+ ldsA

15- dk;kZy; esa nSfud dk;ks± esa ç;qä gksus okys jcj dh eksgjsa
f}Hkk"kh :i esa rS;kj dh x;h gSaA

16- Çgnh iqLrdksa dh [kjhn ds fy, ,d lfefr cukÃ xÃ gS]
tks Çgnh iqLrdky; ds fy, iqLrdksa dh [kjhn dh flQkfj'k
djrh gSA jktHkk"kk foHkkx }kjk fuèkkZfjr y{; ds vuqlkj
çfro"kZ iqLrdky; esa iqLrdsa Ø; djus dk ç;kl fd;k tk
jgk gSA iqLrdky; esa fgUnh esa miyCèk leLr çdk'kuksa dh
lwph funs'kky; dh osclkbV ij miyCèk djk nh xÃ gSA

17- nwjn'kZu ij Hkh funs'kky; ds oSKkfudksa }kjk e'k:e fo"k;
ij Çgnh esa okrkZ çlkfjr dh tk jgh gS] ftlls e'k:e
mRikndksa dh leL;kvksa dk lekèkku gks ldsA

18- blds vykok] M‚- oh-ih- 'kekZ] funs'kd ,oa vè;{k ¼ujkdkl½
us O;fäxr ekxZn'kZu ,oa jktHkk"kk dk;kZUo;u lfefr ds
fujarj ekxZn'kZu ds fy, vkSj funs'kky; esa dk;Zjr lHkh
vfèkdkfj;ksa ,oa deZpkfj;ksa ds vkilh lg;ksx vkSj esyfeyki
dh lgk;rk ls Çgnh =Sekfld cSBd ,oa dk;Z'kkyk dk
vk;kstu fd;kA jktHkk"kk ds dk;kZUo;u esa fujarj çxfr gks
jgh gSA

uxj jktHkk"kk dk;kZUo;u lfefr

Hkkd`vuqi&[kqEc vuqlaèkku funs'kky;] lksyu ¼fg-ç-½ ds ikl uxj
jktHkk"kk dk;kZUo;u lfefr ¼ujkdkl½ ds la;kstd dk çHkkj Hkh gS]
ftls ujkdkl ¼uxj jktHkk"kk dk;kZUo;u lfefr½ ds :i esa tkuk
tkrk gSA blds vè;{k funs'kky; ds funs'kd M‚ oh-ih- 'kekZ rFkk
Jh- ,p,u 'kekZ] ç'kklfud vfèkdkjh 31-10-2021 rd lnL;
lfpo Fks vkSj mlds ckn çèkku oSKkfud M‚ ch ,y v=h dks ;g
çHkkj fn;k x;k gSA orZeku esa ujkdkl ds 29 lnL; gSa ftuesa
lksyu 'kgj esa fLFkr dsaæ ljdkj ds dk;kZy;] miØe vkSj cSad
vkfn 'kkfey gSaA gj lky twu vkSj uoacj esa nks cSBdsa vk;ksftr
dh tkrh gSa ftuesa dk;kZy;ksa esa fnu&çfrfnu ds dke esa jktHkk"kk
dks c<+kok nsus ds fy, vko';d dne mBk, tkrs gSaA M‚ oh-ih-
'kekZ dh vè;{krk esa 28-06-2021 vkSj 29-12-2021 ds nkSjku cSBdsa
vk;ksftr dh x;ÈA pwafd COVID ds dkj.k lHkkvksa vkSj dk;ZØeksa ds
lapkyu ij çfrcaèk Fkk] blfy, lHkh lnL;ksa ds fy, Çgnh i[kokM+k
ugÈ euk;k x;k rFkk mUgsa çR;sd dk;kZy; esa bls vyx ls eukus
ds fy, dgk x;kA
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10. Institutional Activities
laLFkkxr xfrfof/k;ka

Republic Day (26.01.2021)

ICAR-Directorate of Mushroom Research, Solan
celebrated 71st Republic Day on 26th Jan., 2021. 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).

Fig. 10.1. Celebration of 71st Republic Day

fp= 10-1 71ok xa.kra= fnol dk vk;kstu

National Science Day (28.02.2021)

35th National Science Day was observed on 28th Feb., 2021
at ICAR-DMR, Solan in which all the staff members of
the Directorate actively participated. The theme of the
National Science Day was Future of Science, Technology
and Innovation (STI): Impact of education. Skill and work.
A small exhibition was also arranged in which the different
technologies and mushroom products were displayed on
this day (Fig.10.2).

Fig. 10.2.Celebration of 35th National Science Day

fp= 10-2 35osa jk"Vªh; foKku fnol dk vk;kstu

x.kra= fnol ¼26-01-2021½

Hkkd`vuqi&[kqEc vuqlaèkku funs'kky;] lksyu us 26 tuojh] 2021
dks 71oka x.kra= fnol euk;kA M‚- oh-ih- 'kekZ] funs'kd us
funs'kky; dh miyfCèk;ksa ij çdk'k Mkyk vkSj lHkh deZpkjh
lnL;ksa ls ns'k esa [kqEc m|ksx dks uÃ Åapkb;ksa ij ys tkus ds fy,
vfèkdre ;ksxnku nsus dk vkºoku fd;k ¼fp= 10-1½

jk"Vªh; foKku fnol ¼28-02-021½

35oka jk"Vªh; foKku fnol 28 Qjojh] 2021 dks Hkkd`vuqi& [kqEc
vuqlaèkku funs'kky; esa euk;k x;k ftlesa funs'kky; ds lHkh
LVkQ lnL;ksa us lfØ; :i ls Hkkx fy;kA jk"Vªh; foKku fnol
dk fo"k; ÞfoKku] çkS|ksfxdh vkSj uokpkj dk Hkfo"; ¼,lVhvkÃ½%
f'k{kk] dkS'ky vkSj dke dk çHkkoß FkkA bl fnol ij ,d NksVh
lh çn'kZuh dk Hkh vk;kstu fd;k x;k ftlesa fofHkUu rduhdksa
vkSj [kqEc mRiknksa dks çnÆ'kr fd;k x;k ¼fp= 10-2½A
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International Women’s Day (08.03.2021)

47th International Women’s Day was celebrated on 8th

March, 2021 in which two progressive women mushroom
growers from the adopted villages under MGMG Mrs
Sunita and Mrs Nisha were felicitated alongwith two
contractual workers of the Directorate Mrs Veena Gill and
Mrs Rajni Hans. Speaking on the occasion Dr V.P. Sharma,
Director appreciated the contribution of women in day to
day life to uplift the society in various spheres including
mushroom cultivation (Fig. 10.3). It was told that
mushroom industry can be taken to new heights if women
are involved in it which is the need of the hour.

Fig. 10.3.Director, DMR addressing women on International Women’s Day

fp= 10-3 funs'kd] Mh,evkj varjkZ"Vªh; efgyk fnol ij efgykvksa dks lacksfèkr djrs gq,

Visit by Sh. Rajiv Saizal (30.03.2021)

Sh. Rajiv Saizal, Minister for Health and Family Welfare,
Govt. of Himachal Pradesh visited the Directorate on 30th

March, 2021 and reviewed the various research and
developmental activities related to mushroom. He took a
keen interest and stressed upon more and more
involvement of the farmers to adopt mushroom farming
to increase the income alongwith comating malnutrition
among women and children.

Visit by Officials from National Defence College
(06.04.2021)

A group of 20 Officials from National Defense College,
New Delhi visited the Directorate on 6th April, 2021 who
were taken around and shown various research and
developmental activities related to various mushrooms
(Fig. 10.4). Apart from India, Officials were from
Uzbekistan, Nigeria, Bangladesh and Nepal. The
contingent was lead by Air Vice Marshall, Sh. B.V.
Upadhyay.

varjkZ"Vªh; efgyk fnol ¼08-03-2021½

47oka varjkZ"Vªh; efgyk fnol 8 ekpZ] 2021 dks euk;k x;k ftlesa
^esjk xk¡o esjk xkSjo* ds rgr xksn fy, x, xkaoksa dh nks çxfr'khy
efgyk [kqEc mRikndksa Jherh lquhrk vkSj Jherh fu'kk dks lEekfur
fd;k x;k rFkk lkFk gh funs'kky; ds nks lafonk dÆe;ksa Jherh
ohuk fxy vkSj Jherh jtuh gal dks Hkh lEekfur fd;k x;kA bl
volj ij cksyrs gq, M‚ oh-ih- 'kekZ] funs'kd us [kqEc dh [ksrh
lfgr fofHkUu {ks=ksa esa lekt ds mRFkku ds fy, nSfud thou esa
efgykvksa ds ;ksxnku dh ljkguk dh ¼fp= 10-3½ vkSj crk;k fd
;fn efgyk,a blesa 'kkfey gksa rks [kqEc m|ksx dks uÃ Åapkb;ksa ij
ys tk;k tk ldrk gS tks le; dh ekax gSA

Jh jktho lSty }kjk nkSjk ¼30-03-2021½

Jh jktho lSty] LokLF; vkSj ifjokj dY;k.k ea=h] ljdkj]
fgekpy çns'k ljdkj us 30 ekpZ] 2021 dks funs'kky; dk nkSjk
fd;k vkSj [kqEc ls lacafèkr fofHkUu vuqlaèkku vkSj fodkl xfrfofèk;ksa
dh leh{kk dhA mUgksaus [kqEc dh [ksrh esa xgjh #fp yh vkSj
efgykvksa vkSj cPpksa ds chp dqiks"k.k dks de djus ds lkFk&lkFk
vk; c<+kus ds fy, [kqEc dh [ksrh dks viukus ds fy, fdlkuksa dh
vfèkd ls vfèkd Hkkxhnkjh ij tksj fn;kA

jk"Vªh; j{kk egkfo|ky; ds vfèkdkfj;ksa }kjk nkSjk ¼06-04-

2021½

jk"Vªh; j{kk egkfo|ky;] uÃ fnYyh ds 20 vfèkdkfj;ksa ds ,d
lewg us 6 vçSy] 2021 dks funs'kky; dk nkSjk fd;k] ftUgsa [kqEc
ls lacafèkr fofHkUu vuqlaèkku vkSj fodkl xfrfofèk;ksa dks fn[kk;k
x;k ¼fp= 10-4½A bl lewg esa Hkkjr ds vykok] mTcsfdLrku]
ukbthfj;k] ckaXykns'k vkSj usiky ds vfèkdkjh Hkh FksA ny dk
usr`Ro ,;j okbl ek'kZy] Jh choh mikè;k; us fd;kA
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Fig. 10.4.Contingent from National Defence College, Delhi

fp= 10-4 jk"Vªh; j{kk d‚yst] fnYyh ls dafVutsaV

Nataioal Web Conference (15-17 April, 2021)

A National Web Conference- Mushroom 2021 entitled
Mushroom Biology: Opportunities & Challenges w.e.f.
15-17 April, 2021 was organized jointly by Mushroom
Society of India (MSI) and ICAR-DMR, Solan. The
conference was inaugurated by Dr A.K.Singh, DDG (Hort.
Sci.), ICAR, New Delhi as Chief Guest and attended by
Dr B.K. Pandey and Dr V. Pandey, ADGs (Hort.), ICAR,
New Delhi. More than 100 participants from AICRP
Mushroom centres across the country and Scientists of
ICAR-DMR, Solan participated in the conference (Fig.
10.5). The Chief Guest highlighted the nutritional and
medicinal value of the mushrooms and emphasised to
increase the availability of mushroom to common man in
the country through latest production technologies.

Fig.10.5.Scientists of ICAR-DMR, Solan attending National Web Conference

fp=-10-5- jk"Vªh; osc lEesyu esa Hkkx ysrs gq, Hkk—vuqi &Mh,evkj] lksyu ds oSKkfud

jk"Vªh; osc lEesyu ¼15&17 vçSy] 2021½

15&17 vçSy] 2021 dks funs'kky; }kjk ,d jk"Vªh; osc lEesyu&
[kqEc 2021 'kh"kZd ls [kqEc thofoKku% volj vkSj pqukSfr;ka dk
vk;kstu fd;k x;kA lEesyu dk vk;kstu [kqEc lkslkbVh v‚Q
bafM;k ¼MSI½ vkSj funs'kky; }kjk la;qä :i ls fd;k x;k FkkA
lEesyu dk mn~?kkVu M‚ , ds Çlg] MhMhth ¼ckxokuh foKku½]
vkÃlh,vkj] uÃ fnYyh us eq[; vfrfFk ds :i esa fd;k vkSj blesa
M‚ ch-ds- ikaMs vkSj M‚ oh ikaMs] ,Mhth ¼ckxokuh½] vkÃlh,vkj] uÃ
fnYyh Hkh lfEefyr gq,A lEesyu esa ns'k Hkj ds ,vkÃlhvkjih
[kqEc dsaæksa ds 100 ls vfèkd çfrHkkfx;ksa vkSj vkÃlh,vkj&Mh,evkj]
lksyu ds oSKkfudksa us Hkkx fy;k ¼fp= 10-5½A eq[; vfrfFk us
[kqEc ds iks"k.k vkSj vkS"kèkh; egRo ij çdk'k Mkyk vkSj uohure
mRiknu rduhdksa ds ekè;e ls ns'k esa vke vkneh dks [kqEc dh
miyCèkrk c<+kus ij tksj fn;kA
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World Environment Day (05.06.2021)

48th World Environment Day was celebrated in the
Directorate on 5th June, 2021 with the theme “Ecosystem
restoration”. Dr V.P.Sharma, Director emphasized the
importance of environment and called upon all the staff
members to plant more amd more trees to protect the
mother nature for the future generations. To commemorate
the day a sapling of jamun was planted in the campus
(Fig. 10.6).

Fig.10.6.Planting of sapling on World Environment Day

fp=-10-6-foÜo i;kZoj.k fnol ij ikSèkjksi.k

Foundation Day of ICAR-DMR, Solan and
International Yoga Day (21.06.2021)

ICAR-DMR, Solan celebrated 39th Foundation Day of the
Directorate on 21st June, 2021. Dr V.P. Sharma appreciated
the contribution of all the staff members to accomplish
various research and developmental activities related to
mushroom because of which the total production in the
country has increased subsatantially during last couple of
years (Fig. 10.7). 7th Interanational Yoga Day was also
observed on this day where all the staff members actively
participated and performed vaious yogasanas. It was
stressed upon that yoga must be made an integral part of
day to day life for keeping ourselves fit with a sound mental
and physical health.

foÜo i;kZoj.k fnol ¼05-06-2021½

5 twu] 2021 dks funs'kky; esa 48oka foÜo i;kZoj.k fnol
ÞikfjfLFkfrdh ra= dh cgkyhÞ fo"k; ds lkFk euk;k x;kA M‚ oh-
ih-'kekZ] funs'kd us i;kZoj.k ds egRo ij tksj fn;k vkSj lHkh
LVkQ lnL;ksa ls Hkfo"; dh ihf<+;ksa ds fy, çd`fr dh j{kk ds fy,
vfèkd ls vfèkd isM+ yxkus dk vkºoku fd;kA bl fnu dks eukus
ds fy, ifjlj esa tkequ dk ,d ikSèkk yxk;k x;kA ¼fp= 10-6½

vkÃlh,vkj&Mh,evkj lksyu dk LFkkiuk fnol] vkSj

varjkZ"Vªh; ;ksx fnol ¼21-06-2021½

Hkkd`vuqi&Mh,evkj] lksyu us 21 twu] 2021 dks funs'kky; dk
39oka LFkkiuk fnol euk;kA M‚- oh-ih- 'kekZ us [kqEc ls lacafèkr
fofHkUu vuqlaèkku vkSj fodklkRed xfrfofèk;ksa dks iwjk djus ds
fy, lHkh LVkQ lnL;ksa ds ;ksxnku dh ljkguk dh] ftlds dkj.k
fiNys dqN o"kks± ds nkSjku ns'k esa dqy mRiknu esa dkQh o`f) gqÃ
gS ¼fp= 10-7½A bl fnu 7oka varjkZ"Vªh; ;ksx fnol Hkh euk;k
x;k] ftlesa lHkh LVkQ lnL;ksa us lfØ; :i ls Hkkx fy;k vkSj
fofHkUu ;ksxklu fd,A 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 nSfud thou dk vfHkUu vax cuk;k tkuk pkfg,A
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Fig. 10.7.Celebration of 39thFoundation Day of the Directorate

fp= 10-7- funs'kky; ds 39osa LFkkiuk fnol dk lekjksg

Research Advisory Committee meeting (10.07.2021)

The Research Advisory committee meeting of the
Directorate was held on 10th July, 2021 in a semi-virtual
mode. The Chairman, Dr Jagmohan Singh, Dr B.K. Pandey
and Dr V. Pandey, ADGs (Hort.), ICAR, New Delhi, Dr
K.K. Janardanan, Dr K.B.Mohapatra, Dr Shammi Kapoor,
members RAC attended the meeting online. Dr N.S.Atri,
Sh. Vinod Thakur, Sh. Rajesh Thakur, Dr V.P. Sharma and
all scientists of the Directorate attended RAC offline. 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 research
projects. The progress of all the ongoing research projects
was reviewed critically and road map for the next year
research activities was finalized alongwith different
recommendations.

Institute Research Committee meeting

Institute Research Committee meetings were convened on
3rd, 14th and 23rd July, 2021 to review the ongoing research
projects under the Chairmanship of Dr V.P.Sharma,
Director. Apart from the progress of the ongoing projects,
proposals for new projects were also presented by the
concerned scientists in these meetings. After thorough
discussion, the technical programme of all the projects
was finalized in the time frame keeping various activities
month wise as per the objectives. To review the progress
of all the research projects, monthly meetings of all the
scientists were held on every first Friday of each month.

vuqlaèkku lykgdkj lfefr dh cSBd ¼10-07-2021½

funs'kky; dh vuqlaèkku lykgdkj lfefr dh cSBd 10 tqykÃ]
2021 dks lseh&opqZvy eksM esa vk;ksftr dh xÃ FkhA vè;{k] M‚
txeksgu Çlg] M‚ ch-ds- ikaMs vkSj M‚ oh ikaMs] ,Mhth ¼ckxokuh½]
vkÃlh,vkj] uÃ fnYyh] M‚ ds-ds- tuknZu] M‚ ds-ch- egkik=k] M‚
'kEeh diwj] lnL; vkj,lh us v‚uykbu cSBd esa Hkkx fy;kA M‚-
,u-,l-v=h] Jh- fouksn Bkdqj] Jh- jkts'k Bkdqj] M‚- oh-ih- 'kekZ
vkSj funs'kky; ds lHkh oSKkfudksa us vkj,lh esa çR;{k Hkkx fy;kA
M‚ oh-ih- 'kekZ o lHkh oSKkfudksa us viuh 'kksèk ifj;kstukvksa dh
çeq[k miyfCèk;ksa dks çLrqr fd;kA lHkh py jgh vuqlaèkku
ifj;kstukvksa dh çxfr dh leh{kk dh xÃ vkSj fofHkUu laLrqfr;ksa
ds lkFk vxys o"kZ dh vuqlaèkku xfrfofèk;ksa ds fy, jksM eSi dks
vafre :i fn;k x;kA

laLFkku vuqlaèkku lfefr dh cSBd

M‚- oh-ih- 'kekZ] funs'kd dh vè;{krk esa py jgh vuqlaèkku
ifj;kstukvksa dh leh{kk ds fy, 3] 14 vkSj 23 tqykÃ] 2021 dks
laLFkku vuqlaèkku lfefr dh cSBdsa cqykÃ xb±A bu cSBdksa esa
lacafèkr oSKkfudksa }kjk pkyw ifj;kstukvksa dh çxfr ds vykok uÃ
ifj;kstukvksa ds çLrko Hkh çLrqr fd, x,A foLr`r fopkj&foe'kZ
ds ckn fofHkUu xfrfofèk;ksa dks ekgokj mís';ksa ds vuqlkj le;
lhek esa vafre :i nsrs gq, lHkh ifj;kstukvksa ds rduhdh dk;ZØe
dks vafre :i fn;k x;kA lHkh 'kksèk ifj;kstukvksa dh çxfr dh
leh{kk ds fy, çR;sd ekg ds çR;sd çFke 'kqØokj dks lHkh
oSKkfudksa dh ekfld cSBdsa vk;ksftr dh xb±A
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AICRP mushroom workshop

ICAR-Directorate of Mushroom Research, Solan
organized 23rd Annual Workshop of All India Coordinated
Research Project (AICRP) on Mushrooms in a virtual
mode from 6- 7 August, 2021. Dr. AK Singh, DDG (Hort.
Sci.),ICAR, New Delhi chaired the workshop as Chief
Guest whereasDr B.K. Pandey and Dr. Vikramadiya
Pandey ADGs (Hort.), ICAR, New Delhi were Guset of
honour. Scientists and experts from 32 AICRP centres
located in 27 different states and UTs participated in the
event through online mode. Dr. V. P. Sharma, Director,
ICAR-DMR, Solan welcomed all the guests, experts and
scientists and presented the progress and achievements of
ICAR-DMR, Solan and AICRPMushroom. Dr. B.K.
Pandey, ADG (Hort.) addressed the participants of the
workshop and highlighted the nutritional properties of
mushroom espeically the vitamin D

2
.  He told that Vit-D

requirement is increasing every day in our country due to
the prevailing lifestyle and mushroom is going to be an
integral part of the Indian diet.  Dr. Vikramaditya Pandey,
ADG (Hort.) emphasized on mushroom germplasm
collection and catalogueing alongwith mushroom
processing technologies.  He suggested that each AICRP
must form at least one Farmer Producer Organization
(FPO) and forward and backward linkage may be
developed for production, processing and consumption
of mushroom.

The Chief Guest, Dr. A.K. Singh, DDG (Hort. Sci.)
congratulated ICAR-DMR, Solan for getting three
copyrights in softwares on mushroom spawn, farm design
and TEFR for spawn and button mushroom production.In
his address he emphasized for increased production of
mushroom in the country through latest technologies to
meet the demand of the population.The wide spread protein
and vitamin deficiencies may be overcome through
awareness and increased consumption of
mushroom.Different substrates must be utilized for
mushroom production and should be checked for any
contamination/residual toxicity.  Further, the role of
artificial intelligence in mushroom production may also
be investigated.  Sustainable model for mushroom
prodcution, technologies, and products may be developed.
Dr A.K. Singh released four new high yielding strains
(White button-01, Shiitake-01, Oyster mushroom-01 and
Paddy straw mushroom-01) for commercial use.Three
publications on Mushroom Recipes of India, Edible
Mushrooms of India and Annual Report of AICRP
Mushroom were also released. Tamil Nadu Agricultural

,vkÃlhvkjih [kqEc dk;Z'kkyk

Hkkd`vuqi&[kqEc vuqlaèkku funs'kky;] lksyu us 6&7 vxLr] 2021
rd opqZvy eksM esa [kqEc ij vf[ky Hkkjrh; lefUor vuqlaèkku
ifj;kstuk ¼,vkÃlhvkjih½ dh 23oÈ okÆ"kd dk;Z'kkyk dk vk;kstu
fd;kA M‚- , ds Çlg] mi egkfuns'kd ¼ckxokuh foKku½] vkÃlh,vkj]
uÃ fnYyh us eq[; vfrfFk ds :i esa dk;Z'kkyk dh vè;{krk dh]
tcfd M‚ ch-ds- ikaMs vkSj M‚- foØekfnR; ikaMs ,Mhth ¼ckxokuh½]
Hkkd`vuqi] uÃ fnYyh lEekfur vfrfFk FksA 27 fofHkUu jkT;ksa vkSj
dsaæ 'kkflr çns'kksa esa fLFkr 32 ,vkÃlhvkjih dsaæksa ds oSKkfudksa
vkSj fo'ks"kKksa us v‚uykbu eksM ds ekè;e ls bl dk;ZØe esa Hkkx
fy;kA M‚- oh-ih- 'kekZ] funs'kd] Hkkd`vuqi&Mh,evkj] lksyu us
lHkh vfrfFk;ksa] fo'ks"kKksa vkSj oSKkfudksa dk Lokxr fd;k vkSj
vkÃlh,vkj&Mh,evkj] lksyu vkSj ,vkÃlhvkjih [kqEc dh çxfr
vkSj miyfCèk;ksa dks çLrqr fd;kA M‚- ch-ds- ikaMs] ,Mhth ¼ckxokuh½
us dk;Z'kkyk ds çfrHkkfx;ksa dks lacksfèkr fd;k vkSj fo'ks"k :i ls
[kqEc ds iks"k.k xq.kksa ij çdk'k MkykA mUgksaus crk;k fd çpfyr
thou'kSyh ds dkj.k gekjs ns'k esa foVkfeu Mh dh vko';drk gj
fnu c<+ jgh gS vkSj [kqEc Hkkjrh; vkgkj dk vfHkUu vax cuus tk
jgk gSA M‚ foØekfnR; ikaMs] ,Mhth ¼ckxokuh½ us [kqEc tuUkæO;
laxzg vkSj [kqEc çlaLdj.k çkS|ksfxfd;ksa ds lkFk lwphdj.k ij tksj
fn;kA mUgksaus lq>ko fn;k fd çR;sd ,vkÃlhvkjih dks de ls
de ,d fdlku mRiknd laxBu ¼,Qihvks½ cukuk pkfg, vkSj
[kqEc ds mRiknu] çlaLdj.k vkSj [kir ds fy, Q‚joMZ vkSj
cSdoMZ Çydst fodflr fd;k tkuk pkfg,A

eq[; vfrfFk M‚- ,-ds- Çlg] mi egkfuns'kd ¼ckxokuh foKku½ us
[kqEc Li‚u] QkeZ fMtkbu vkSj Li‚u vkSj cVu [kqEc mRiknu ds
fy, VhÃ,Qvkj ij l‚¶Vos;j esa rhu d‚ihjkbV çkIr djus ds
fy, vkÃlh,vkj&Mh,evkj] lksyu dks cèkkÃ nhA vius lacksèku esa
mUgksaus uohure rduhdsa ds ekè;e ls ns'k esa [kqEc ds mRiknu esa
o`f) ij tksj fn;k ftlls tula[;k dh ekax dks iwjk fd;k tk
ldsA O;kid çlkj çksVhu vkSj foVkfeu dh deh dks tkx:drk
vkSj [kqEc dh c<+rh [kir ls nwj fd;k tk ldrk gSA [kqEc
mRiknu ds fy, fofHkUu lClVªsV~l dk mi;ksx fd;k tkuk pkfg,
vkSj fdlh Hkh lanw"k.k @ vof'k"V fo"kkärk ds fy, tk¡p dh
tkuh pkfg,A blds vykok] [kqEc mRiknu esa d`f=e cqf) dh
Hkwfedk dh Hkh tkap dh tk ldrh gSA [kqEc mRiknu] çkS|ksfxfd;ksa
vkSj mRiknksa ds fy, lrr e‚My fodflr fd;k tk ldrk gSA M‚
,-ds- Çlg us O;kolkf;d mi;ksx ds fy, pkj u, mPp mit nsus
okys miHksnksa ¼lQsn cVu&01] 'khVdsd&01] v‚;LVj [kqEc&01
vkSj èkku iqvky [kqEc&01½ dks tkjh fd;kA bl volj ij rhu
çdk'kuksa dk foekspu fd;k x;k] ftlesa Hkkjr ds [kqEc O;atuksa]
Hkkjr ds [kk| [kqEc vkSj ,vkÃlhvkjih [kqEc dh okÆ"kd fjiksVZ



ANNUAL REPORT 2021

139

University (TNAU), Coimbatore and Maharanta Pratap
Horticultural University, Karnal were felicitated for
excellent research and extension work respectively.The
superannuating scientist Dr. Meera Pandey, Principal
Scientist, ICAR-IIHR, Bangaluru was also felicitated in
the workshop.  After thorough discussion various
recommendations were emerged and the technical
programme for 2021-22 was finalized.

Independence Day (15.08.2021)

75th Independence Day of the country was celebrated at
the campus of ICAR-DMR, Solan on 15th Aug., 2021. All
the staff members of the Directorate attended the
programme in which Dr V.P.Sharma, Director addressed
all (Fig. 10.8). He called upon all the staff members to
contribute immensely to fulfil the demand of the
stakeholders across the country.

Fig. 10.8.Celebration of 75th Independence Day

fp= 10-8 75 osa Lora=rk fnol dk vk;kstu

Parthenium awareness week (16-22 Aug., 2021)

To create awareness about the harmful effects of obnoxious
weed, Parthenium awareness week was observed w.e.f.
16-22 Aug., 2021 at ICAR-DMR, Solan. During this week
a number of programmes were organized where all the
staff members and visitors as well as nearby villagers were
made aware of the parthenium which is very hardy weed
plant and can survive in water logged as well as dry areas
(Fig. 10.9). It was told to eradicate the weed on community
basis from the fields, roads and grasslands before its
flowering. Apart from creating allergy its pollens are also
responsible for asthma.

'kkfey gSA rfeyukMq d`f"k foÜofo|ky; ¼Vh,u,;w½] dks;acVwj vkSj
egkjk.kk çrki ckxokuh foÜofo|ky;] djuky dks mRd̀"V vuqlaèkku
vkSj foLrkj dk;Z ds fy, lEekfur fd;k x;kA dk;Z'kkyk esa
lsokfuo`Ùk oSKkfud M‚ ehjk ikaMs] çèkku oSKkfud] vkÃlh,vkj&
vkÃvkÃ,pvkj] cSaxyksj dks Hkh lEekfur fd;k x;kA xgu ppkZ ds
ckn fofHkUu flQkfj'ksa dh xÃ vkSj o"kZ 2021&22 ds fy, rduhdh
dk;ZØe dks vafre :i fn;k x;kA

Lora=rk fnol ¼15-08-2021½

15 vxLr] 2021 dks Hkkd`vuqi&Mh,evkj] lksyu ds ifjlj esa ns'k
dk 75oka Lora=rk fnol euk;k x;kA funs'kky; ds lHkh LVkQ
lnL;ksa us dk;ZØe esa Hkkx fy;k| M‚ oh-ih-'kekZ] funs'kd us lHkh
dks lacksfèkr fd;k ¼fp= 10-8½A mUgksaus lHkh LVkQ lnL;ksa ls ns'k
Hkj esa fgrèkkjdksa dh ekax dks iwjk djus ds fy, vR;fèkd ;ksxnku
nsus dk vkºoku fd;kA

ikFksZfu;e ¼xktj?kkl½ tkx:drk lIrkg ¼16&22 vxLr] 2021½

16&22 vxLr] 2021 dks vkÃlh,vkj&Mh,evkj] lksyu es gkfudkjd
[kjirokj ds gkfudkjd çHkkoksa ds ckjs esa tkx:drk iSnk djus ds
fy,] ikFksZfu;e tkx:drk lIrkg euk;k x;kA bl lIrkg ds nkSjku
dÃ dk;ZØe vk;ksftr fd, x, tgka lHkh LVkQ lnL;ksa vkSj vkxarqdksa
ds lkFk&lkFk vkl&ikl ds xzkeh.kksa dks ikFksZfu;e ds ckjs esa tkx:d
fd;k x;k| ikFksZfu;e cgqr dBksj [kjirokj ikSèkk gS vkSj ;g ikuh ds
lkFk&lkFk 'kq"d {ks=ksa esa Hkh thfor jg ldrk gS ¼fp= 10-9½A blesa
Qwy vkus ls igys [ksrksa] lM+dksa vkSj ?kkl ds eSnkuksa ls lkeqnkf;d
vkèkkj ij [kjirokj dks [kRe djus dh ckr dgh xÃA blds ijkx
,ytÊ iSnk djus ds vykok vLFkek ds fy, Hkh ftEesnkj gksrs gSaA
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Fig.10.9.Differenct activites undertaken during Parthenium awareness week

fp=-10-9- ikFksZfu;e tkx:drk lIrkg ds nkSjku dh xÃ fofHkUu xfrfofèk;ka

National Mushroom Mela (10.09.2021)

ICAR-DMR, Solan organized 25th National Mushroom
Mela on 10th Sept., 2021 through semi-virtual mode. It
was inaugurated online by Dr B.K. Pandey, ADG (Hort.),
ICAR, New Delhi as chief guest and attended by Dr V.
Pandey, ADG (Hort.) as guest of honour. Dr V.P. Sharma,
Director presented the salient achievements of the
Directorate. The programme was attended by more than
200 participants across the country virtually whereas 40
farmers from MGMG, 17 students from RIMT University,
Govindgarh (Punjab) and staff members of the Directorate
attended it physically (Fig. 10.10). Six technical folders
on various aspects of mushroom were released by the chief
guest on this occasion.

Fig.10.10.Celebration of 25th National Mushroom Mela

fp=-10-10- 25 osa jk"Vªh; e'k:e esyk dk vk;kstu

jk"Vªh; [kqEc esyk ¼10-09-2021½

vkÃlh,vkj&Mh,evkj] lksyu us 10 flracj] 2021 dks lseh&opqZvy
eksM ds ekè;e ls 25osa jk"Vªh; [kqEc esyk dk vk;kstu fd;kA
bldk mn~?kkVu v‚uykbu M‚ ch-ds- ikaMs] ,Mhth ¼ckxokuh½]
Hkkd`vuqi] uÃ fnYyh }kjk fd;k x;k os eq[; vfrfFk ds :i esa
mifLFkr Fks vkSj fof'k"V vfrfFk ds :i esa M‚ oh ikaMs] ,Mhth
¼ckxokuh½ us Hkkx fy;kA M‚- oh-ih- 'kekZ] funs'kd us funs'kky; dh
çeq[k miyfCèk;ksa dks çLrqr fd;kA bl dk;ZØe esa oLrqr% ns'k Hkj
ls 200 ls vfèkd çfrHkkfx;ksa us Hkkx fy;k] tcfd ,eth,eth ds
40 fdlkuksa] vkjvkÃ,eVh foÜofo|ky;] xksÇonx<+ ¼iatkc½ ds 17
Nk=ksa vkSj funs'kky; ds LVkQ lnL;ksa us Hkh blesa Hkkx fy;k ¼fp=
10-10½A bl volj ij eq[; vfrfFk }kjk [kqEc ds fofHkUu igyqvksa
ij Ng rduhdh QksYMjksa dk foekspu fd;k x;kA
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Hindi Pakhwara (16-28 Sept., 2021)

Hindi Pakhwara was organized w.e.f. 16-28 Sept., 2021
at ICAR-DMR, Solan in which 5 competitions viz., Sulekh,
Nibandh, Tippani lekhan, Unicode Hindi typing on
computer and General Knowledge 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. The winners of the competitions as well as
using maximum Hindi in official work throughout the year
were awarded on the closing day by Dr V.P. Sharma,
Director.

Rashtriya Mahila Kisan Diwas (15.10.2021)

To highlight the contribution of women in various
agricultural activities, 6th Rashtriya Mahila Kisan Diwas
was observed on 15th Oct., 2021 at ICAR-DMR, Solan.
Dr V.P.Sharma, Director appreciated the role of women in
all spheres of life in the society including various
agricultural activities because of which India has achieved
new heights in various field and horticultural crops. More
than 20 women attended the programme and an exhibition
depicting various mushrooms and their products were
displayed on this day.

World Food Day (16.10.2021)

ICAR-DMR, Solan celebrated 41st World Food Day on
16th Oct., 2021 with a theme “Safe food now for a healthy
tomorrow” which was attended by more than 100
participants. It is celebrated to promote global awareness
and action for those who suffer from hunger and to
highlight the need to ensure healthy diets for all.

Special Swachhtta Program (02-31 Oct., 2021)

As per the direction of the ICAR, various activities were
organized by the Directorate under the Special Swachhtta
Program from 02-31 Oct., 2021. Comprehensive sanitation
and cleanliness drive was organized during the period in
the campus as well outside the campus. A program on
“Waste to Wealth” was organized in the Directorate in
which more than 200 farmers participated. Special
emphasis was given to weeding out old material/records
of the Directorate in which more than 850 files of the
Directorate were weeded out. Various teams of the
Directorate had 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, conservation of water resources
and Gandhian Philosopgy of Gram Swaraj. In-View of the
COVID-19 pandemic, all the staff members and farmers

Çgnh i[kokM+k ¼16&28 flracj] 2021½

fgUnh i[kokM+k 16&28 flracj] 2021 rd Hkkd`vuqi&Mh,evkj]
lksyu esa vk;ksftr fd;k x;kA blesa 5 çfr;ksfxrk,a% lqys[k]
fucaèk] fVIi.kh ys[ku] daI;wVj ij ;wfudksM Çgnh VkbÇix vkSj
lkekU; Kku vk;ksftr djokÃ x;ÈA ;g çfr;ksfxrk,a funs'kky;
ds lHkh LVkQ lnL;ksa dks Çgnh Hkk"kk dk vius fnu&çfrfnu ds
vkfèkdkfjd dk;ks± esa vfèkd ls vfèkd mi;ksx djus ds fy,
çksRlkfgr djus ds fy, vk;ksftr dh xb±A çfr;ksfxrk ds fotsrkvksa
ds lkFk&lkFk iwjs o"kZ vkfèkdkfjd dk;ks± esa vfèkdre Çgnh dk
mi;ksx djus okys vfèkdkfj;ksa ,oa deZpkfj;ksa dks lekiu fnol
ij M‚ oh-ih- 'kekZ] funs'kd }kjk buke nsdj lEekfur fd;k x;kA

jk"Vªh; efgyk fdlku fnol ¼15-10-2021½

fofHkUu d`f"k xfrfofèk;ksa esa efgykvksa ds ;ksxnku dks mtkxj djus
ds fy,] Hkkd`vuqi&Mh,evkj] lksyu esa 15 vDVwcj] 2021 dks NBk
jk"Vªh; efgyk fdlku fnol euk;k x;kA M‚ oh-ih-'kekZ] funs'kd
us fofHkUu d`f"k xfrfofèk;ksa lfgr lekt esa thou ds lHkh {ks=ksa esa
efgykvksa dh Hkwfedk dh ljkguk dh] ftlds dkj.k Hkkjr us
fofHkUu {ks=ksa vkSj ckxokuh Qlyksa esa uÃ Åapkb;ksa dks gkfly
fd;k gSA dk;ZØe esa 20 ls vfèkd efgykvksa us Hkkx fy;k vkSj bl
fnu fofHkUu [kqEc vkSj muds mRiknksa dks n'kkZus okyh ,d çn'kZuh
çnÆ'kr dh xÃA

foÜo [kk| fnol ¼16-10-2021½

vkÃlh,vkj&Mh,evkj] lksyu us 16 vDVwcj] 2021 dks 41oka foÜo
[kk| fnol euk;k] ftldk fo"k; Fkk Þ,d LoLFk dy ds fy,
lqjf{kr HkkstuÞ ftlesa 100 ls vfèkd çfrHkkfx;ksa us Hkkx fy;kA
;g Hkw[k ls ihfM+r yksxksa ds fy, oSfÜod tkx:drk vkSj dkjZokÃ
dks c<+kok nsus vkSj lHkh ds fy, LoLFk vkgkj lqfuf'pr djus dh
vko';drk dks mtkxj djus ds fy, euk;k tkrk gSA

fo'ks"k LoPNrk dk;ZØe ¼02&31 vDVwcj] 2021½

vkÃlh,vkj ds funsZ'kkuqlkj funs'kky; }kjk fo'ks"k LoPNrk
dk;ZØe ds rgr 02&31 vDVwcj] 2021 rd fofHkUu xfrfofèk;ksa
dk vk;kstu fd;k x;kA bl vofèk ds nkSjku ifjlj esa vkSj
ifjlj ds ckgj O;kid LoPNrk vfHk;ku dk vk;kstu fd;k
x;kA funs'kky; esa Þvif'k"V ls èkuÞ ij ,d dk;ZØe vk;ksftr
fd;k x;k ftlesa 200 ls vfèkd fdlkuksa us Hkkx fy;kA funs'kky;
dh iqjkuh lkexzh@vfHkys[kksa dks gVkus ij fo'ks"k cy fn;k x;k
ftlesa funs'kky; dh 850 ls vfèkd Qkbyksa dh NaVkÃ dh xÃA
funs'kky; dh fofHkUu Vheksa us] LoPNrk] ty lalkèkuksa ds laj{k.k
vkSj xzke Lojkt ds xkaèkhoknh n'kZu dk lans'k QSykus ds fy,
vkoklh; d‚yksfu;ksa @ ikdks± @ Ldwy @ çeq[k LFkkuksa vkSj
Þesjk xkao esjk xkSjoÞ ds rgr xksn fy, x, xkaoksa dk nkSjk
fd;kA dksfoM&19 egkekjh dks ns[krs gq,] lHkh LVkQ lnL;ksa
vkSj fdlkuksa dks Hkh COVID&19 fLFkfr dks è;ku esa j[krs gq,
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were also sensitized about the Swachhta, personal hygiene
and overall cleanliness keeping in view of the COVID-19
situation. Futher, the campus was regularly sanitized with
Sodium Hypochloride to check the spread of COVID-19.

Communal Harmony Week (19-25 Nov., 2021)

The National Communal Harmony Week was observed
w.e.f. 19-25 Nov.,2021 at ICAR-DMR, Solan. /during this
week a number of programmes were organized to create
awareness among the people of the country to have a
communal harmony among themselves.

Agriculture Education Day (03.12.2021)

To commemorate the birth anniversary of the first President
of India, Dr Rajendra Prasad, Agriculture Education Day
was celebrated on 3rd Dec., 2021 at ICAR-DMR, Solan
which was attended by all the staff members of the
Directorate and 50 students and 4 faculty members from
Multani Mal Modi college, Patiala (Punjab) (Fig. 10.11).
On this occasion Dr V.P. Sharma, Director highlighted the
importance of education for modern agriculture for keeping
a pace with increasing demand for food and nutritional
security for the population of the country.

Fig. 10.11.Discussion with farmers on Agriculture Education Day

fp= 10-11-—f"k f'k{kk fnol ij fdlkuksa ds lkFk ppkZ

World Soil Day (05.12.2021)

8th World Soil Day was observed on 5th Dec., 2021 at
ICAR-DMR, Solan which was attended by all the staff
members of the Directorate and a group of 25 farmers and
officials from Ayurved Research Foundation, Chidana,
Sonepat (Haryana) (Fig. 10.12). On this occasion it was
emphasized to maintain the health of the soil by adopting
organic farming and reducing the use of organic fertilizers,
insectcides/pesticides and other harmful chemicals in field
and horticultural crops. The indiscriminate use of organic
chemicals has deteriorated the health of the soil in many
states in India and it has become unproductive and barren.

LoPNrk] O;fäxr LoPNrk vkSj lexz LoPNrk ds ckjs esa tkx:d
fd;k x;kA blds vykok] dksfoM&19 ds çlkj dh tkap ds fy,
ifjlj dks fu;fer :i ls lksfM;e gkbiksDyksjkbM ls lkQ
fd;k x;kA

lkaçnkf;d ln~Hkko lIrkg ¼19&25 uoacj] 2021½

vkÃlh,vkj&Mh,evkj] lksyu esa 19 ls 25 uoacj] 2021 rd
jk"Vªh; lkaçnkf;d ln~Hkko lIrkg euk;k x;kA bl lIrkg ds
nkSjku ns'k ds yksxksa esa vkil esa lkaçnkf;d ln~Hkko cukus ds fy,
tkx:drk iSnk djus ds fy, dÃ dk;ZØe vk;ksftr fd, x,A

d`f"k f'k{kk fnol ¼03-12-2021½

Hkkjr ds çFke jk"Vªifr M‚- jktsaæ çlkn dh t;arh ds miy{; esa
3 fnlacj] 2021 dks Hkk-d`-vuq-i-&Mh,evkj] lksyu esa d`f"k f'k{kk
fnol euk;k x;k] ftlesa funs'kky; ds lHkh LVkQ lnL;ksa vkSj
eqYrkuh ey eksnh d‚yst] ifV;kyk ¼iatkc½ ls vk;s 50 Nk=ksa vkSj
4 f'k{kdksa us Hkkx fy;k ¼fp= 10-11½A bl volj ij M‚ oh-ih-
'kekZ] funs'kd us ns'k dh vkcknh ds fy, [kk| vkSj iks"k.k lqj{kk
dh c<+rh ekax ds lkFk rkyesy fcBkus ds fy, vkèkqfud d`f"k ds
fy, f'k{kk ds egRo ij çdk'k MkykA

foÜo e`nk fnol ¼05-12-2021½

8 oka foÜo e`nk fnol 5 fnlacj] 2021 dks Hkk-d`-vuq-i-&Mh,evkj]
lksyu esa euk;k x;k] ftlesa funs'kky; ds lHkh LVkQ lnL;ksa
vkSj vk;qosZn fjlpZ QkmaMs'ku] fpMkuk] lksuhir ¼gfj;k.kk½ ds 25
fdlkuksa vkSj vfèkdkfj;ksa ds ,d lewg us Hkkx fy;kA bl volj
ij tSfod [ksrh dks viukdj vkSj [ksr vkSj ckxokuh Qlyksa esa
tSfod [kkn] dhVuk'kdksa@dhVuk'kdksa vkSj vU; gkfudkjd jlk;uksa
ds mi;ksx dks de djds feêh ds LokLF; dks cuk, j[kus ij tksj
fn;k x;kA tSfod jlk;uksa ds vaèkkèkqaèk ç;ksx ls Hkkjr ds dÃ
jkT;ksa esa feêh dh lsgr [kjkc gqÃ gS vkSj ;g vuqRiknd vkSj catj
gks xÃ gSA
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Fig.10.12.Visit by the students of the college on World Soil Day

fp= 10-12 foÜo e`nk fnol ij egkfo|ky; ds fo|kÆFk;ksa dk Hkze.k
Swachhata Hi Sewa

Swachhata hi sewa pakhwada was celebrated with effect
from 16-31 December, 2021 at ICAR-DMR, Solan.
Various programmes were organized on and off the campus
for creating awareness among masses for cleanliness in
their day to day life (Fig. 10.13).

Fig.10.13.Creating awareness during Swachhata hi sewa pakhwada

fp= 10-13-LoPNrk gh lsok ds nkSjku tkx:drk iSnk djrs gq,

National Kisan Diwas/Mushroom Day
(23.12.2021)

To commemorate the birth anniversary of the late Prime
Minister of India and farmer leader Chaudhary Charan
Singh, 21st National Kisan Diwas/Mushroom Day was
celebrated on 23rd Dec., 2021 at ICAR-DMR, Solan. The
programme was attended by more than 130 farmers/
farmwomen along with staff members of the Directorate.

LoPNrk gh lsok

Hkk-d`-vuq-i-& Mh,evkj] lksyu esa 16&31 fnlacj] 2021 ds nkSjku
LoPNrk gh lsok i[kokM+k euk;k x;kA yksxksa ds nSfud thou esa
LoPNrk ds çfr tkx:drk iSnk djus ds fy, ifjlj esa vkSj ckgj
fofHkUu dk;ZØe vk;ksftr fd, x, ¼fp= 10-13½A

jk"Vªh; fdlku fnol@[kqEc fnol ¼23-12-2021½

Hkkjr ds fnoaxr çèkkuea=h vkSj fdlku usrk pkSèkjh pj.k Çlg dh
t;arh ds miy{; esa 23 fnlacj] 2021 dks Hkkd`vuqi&Mh,evkj]
lksyu esa 21 oka jk"Vªh; fdlku fnol@[kqEc fnol euk;k x;kA
dk;ZØe esa funs'kky; ds LVkQ lnL;ksa ds lkFk 130 ls vfèkd
fdlkuksa@fdlkuksa us Hkkx fy;kA
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11. Training and capacity building
çf'k{k.k vkSj {kerk fuekZ.k

� Dr B.L. Attri attended three days online training
course on “Right to Information Act” w.e.f. 1-3 Sept.,
2021 organized by Institute of Secretariat Training
and Management (ISTM), New Delhi.

� Dr B.L. Attri attended one training on MIS/ERP and
GeM at ICAR-DMR, Solan on 04.09.2021.

� Dr Satish Kumar attended Sensitization virtual
training programme on “Implementation and Use
of Agricultural Research Management System
(ARMS)” for Nodal Officers on 8.6.2021

� Dr Satish Kumar attended XXIII virtual group
meeting of All India Coordinated Research Project
on mushrooms held on 6-7 August 2021.

� Dr Satish Kumar attended review and sensitization
workshop of ZTMUs/ITMUs/PMEs under NAIF
scheme on 6.10.2021 and presented the
achievements of ITMU-DMR, Solan

� Dr Anuradha Srivastva attended training on Internet
of Things for Women Scientists, Engineers and
Technologists sponsored by Department of Science
and Technology conducted by Engineering staff
College of India w.e.f. 25-29 Oct., 2021.

� Ms Shweta Bijla attended training on Internet of
Things for Women Scientists, Engineers and
Technologists sponsored by Department of Science
and Technology conducted by Engineering staff
College of India w.e.f. 25-29 Oct., 2021.

� Dr Brijesh Yadav attendedProfessional Attachment
Training at ICAR-Indian Institute of Soil Science,
Bhopal Delhi w.e.f. 13 Feb.- 15 May, 2021.

� Ms Shweta Bijla attended Professional Attachment
Training at ICAR-National Institute of Agricultural
Economics and Policy Research (NIAP), New Delhi
w.e.f. 13 Feb.- 15 May, 2021.

� M‚ ch-,y- v=h us lfpoky; çf'k{k.k vkSj çcaèku laLFkku
¼vkÃ,lVh,e½] uÃ fnYyh }kjk vk;ksftr Þlwpuk dk vfèkdkj
vfèkfu;eÞ ij rhu fnolh; v‚uykbu çf'k{k.k ikBîØe
esa 1&3 flracj] 2021 dks Hkkx fy;kA

� M‚ ch-,y- v=h us 04-09-2021 dks vkÃlh,vkj&Mh,evkj]
lksyu esa ,evkÃ,l@Ãvkjih vkSj thÃ,e ij ,d çf'k{k.k
esa Hkkx fy;kA

� M‚ lrh'k dqekj us 8-6-2021 dks uksMy vfèkdkfj;ksa ds fy,
Þd`f"k vuqlaèkku çcaèku ç.kkyh ¼,vkj,e,l½ ds dk;kZUo;u
vkSj mi;ksxÞ ij laosnhdj.k vkHkklh çf'k{k.k dk;ZØe esa
Hkkx fy;kA

� M‚ lrh'k dqekj us [kqEc ij vf[ky Hkkjrh; lefUor
vuqlaèkku ifj;kstuk dh XXIII vkHkklh lewg cSBd esa 6&7
vxLr 2021 dks Hkkx fy;kA

� M‚ lrh'k dqekj us 6-10-2021 dks ,u,vkÃ,Q ;kstuk ds
rgr tsMVh,e;w@vkÃVh,e;w@ih,eÃ dh leh{kk vkSj
laosnhdj.k dk;Z'kkyk esa Hkkx fy;k vkSj vkÃVh,e;w&Mh,evkj]
lksyu dh miyfCèk;ksa dks çLrqr fd;kA

� M‚ vuqjkèkk JhokLro us Hkkjr ds bathfu;Çjx LVkQ d‚yst
}kjk vk;ksftr foKku vkSj çkS|ksfxdh foHkkx }kjk çk;ksftr
efgyk oSKkfudksa] bathfu;jksa vkSj çkS|ksfxdhfonksa ds fy,
baVjusV v‚Q ÇFkXl ij çf'k{k.k esa 25&29 vDVwcj] 2021
dks Hkkx fy;kA

� lqJh Üosrk fctyk us Hkkjr ds bathfu;Çjx LVkQ d‚yst
}kjk vk;ksftr foKku vkSj çkS|ksfxdh foHkkx }kjk çk;ksftr
efgyk oSKkfudksa] bathfu;jksa vkSj çkS|ksfxdhfonksa ds fy,
baVjusV v‚Q ÇFkXl ij çf'k{k.k esa 25&29 vDVwcj] 2021
dks Hkkx fy;kA

� M‚ c`ts'k ;kno us Hkk-d`-vuq-i-&Hkkjrh; e`nk foKku laLFkku]
Hkksiky esa 13 Qjojh& 15 eÃ] 2021 ds nkSjku O;kolkf;d
vuqyXud çf'k{k.k esa Hkkx fy;kAA

� lqJh Üosrk fctyk us Hkkd`vuqi&jk"Vªh; d`f"k vFkZ'kkL= vkSj
uhfr vuqlaèkku laLFkku ¼,uvkÃ,ih½] uÃ fnYyh esa 13
Qjojh& 15 eÃ] 2021 ds nkSjku O;kolkf;d vuqyXud
çf'k{k.k esa Hkkx fy;kA
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12. Distinguished visitors
fof'k"V vkxarqd

During 2021 a number of visitors visited ICAR-Directorate of Mushroom Research, Solan (H.P.) and the most
distinguished ones are as:

2021 ds nkSjku dÃ fof'k"V vkxUrqdksa us Hkkd`vuqi&[kqEc vuqlaèkku funs'kky;] lksyu ¼fg-ç-½ dk nkSjk fd;k%

S.No. Name and address Date of visit to
ICAR-DMR, Solan

Ø-la- uke vkSj irk Hkkd`vuqi&Mh,evkj]
lksyu ds nkSjs dh frfFk

1. Dr Rajeev Saijal, Minister of Health & Family Welfare, Govt. of H.P. 30.04.2021

M‚- jktho lSty] LokLF; vkSj ifjokj dY;k.k ea=h] fgekpy çns'k ljdkj 30-04-2021

2. Prof. Virender Kashyap, Ex M P Shimla 17.09.2021

çks- ohjsaæ d';i] iwoZ ,eih f'keyk 17-09-2021

3. Sh. Rajesh Kashyap, Local BJP leader 28.09.2021

Jh jkts'k d';i] LFkkuh; Hkktik usrk 28-09-2021

4. Air Vice Marshal B V Upadhyay, National Defense College, New Delhi 06.08.2021

,;j okbl ek'kZy ch oh mikè;k;] us'kuy fMQsal d‚yst] uÃ fnYyh 06-08-2021

5. Dr H. P. Singh, Former DDG (HS), ICAR, New Delhi 17.08.2021

M‚- ,p ih Çlg] iwoZ MhMhth ¼,p,l½] vkÃlh,vkj] uÃ fnYyh 17-08-2021
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13. ICAR-DMR in press
çsl esa vkÃlh,vkj&Mh,evkj
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CADRE STRENGTH OF TECHNICAL, ADMINISTRATIVE AND SUPPORTING CATEGORY

S. Designation Pay band and Sanctioned In position Vacant Total
No. Level  posts  posts posts

TECHNICAL POSTS

1 T-3 29200-92300  (L-5) 4 3 1 4

2 T-2 25500-81100   (L-4) 1 1 - 1

3 T-1 21700-69100   (L-3) 8 7 1 8

GRAND TOTAL 13 11 2 13

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 44900-142400 (L-7) 1 1 - 1

4 Asstt.Admn.Officer 44900-142400 (L-7) 1 1 - 1

5 Assistant 35400-112400 (L-6) 4 4 - 4

6 Personal Assistant 35400-112400 (L-6) 2 2 - 2

7 UDC 25500-81100  (L-4) 2 2 - 2

8 LDC 19900-63200 (L-2) 2 2 - 2

GRAND TOTAL 14 13 1 14

SKILLED SUPPORT STAFF

Skilled Support Staff 18000-56900 (L-1) 5 4 1 5

Staff in position at ICAR-DMR, Solan (H.P.) as on 31.12.2021

Name Designation Email ID Official

Scientific staff

Dr V.P. Sharma Director vpsharma93.icar@gov.in

Dr B.L.Attri Principal Scientist BL.Attri@icar.gov.in

Dr Satish Kumar Principal Scientist satish132.icar@gov.in

Dr Shwet Kamal Principal Scientist shwetkamall.icar@gov.in

Dr Yogesh Gautam (upto 06.10.2021) Principal Scientist ygautam.icar@gov.in

Dr Anil Kumar Senior Scientist Anil.Kumar14@icar.gov.in

Dr Anuradha Srivastava Scientist Anuradha.Srivastava@icar.gov.in

Dr Sudheer Kumar Annepu (upto 20.02.2021) Scientist Sudheer.Annepu@icar.gov.in

Dr Anupam Barh Scientist anupam.barh@icar.gov.in

Dr Manoj Nath Scientist manoj.nath@icar.gov.in

Dr Rakesh Kumar Bairwa (on study leave) Scientist Rakesh.bairwa@icar.gov.in

Dr Anarase Dattatray Arjun Scientist anarase.arjun@icar.gov.in

Dr Brijesh Yadav (upto 1.10.2021) Scientist Brijesh.Yadav@icar.gov.in

Ms Shweta Bijla Scientist SHWETA.BIJLA@icar.gov.in
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Administrative staff

Sh. H.N. Sharma (upto 31.10.2021) AO aodmr.icar@gov.in

Dr Ashish Dhangar FAO Ashish.dhangar@icar.gov.in

Sh. T.D. Sharma AAO tdsharma.icar@gov.in

Sh. Surjit Singh Kanwar PS skanwar.icar@gov.in

Sh. Bhim Singh Asstt. bhim.icar@gov.in

Smt. Sunila Thakur PA sunilathakur.icar@gov.in

Sh. Deep Kumar Thakur PA deep.icar@gov.in

Sh. N.P. Negi Asstt. npnegi.icar@gov.in

Sh. Rajneesh Jaryal Asstt. Rajneesh.Jaryal@icar.gov.in

Sh. Satinder Kumar Thakur Asstt. satinderk.icar@gov.in

Sh. Dharam Dass UDC dharam.icar@gov.in

Smt. Shashi Poonam UDC shaship.icar@gov.in

Sh. Roshan Negi LDC roshannegi.icar@gov.in

Sh. Sanjeev Sharma LDC sanjeevs.icar@gov.in

Technical staff

Smt. Reeta Bhatia CTO reeta30.icar@gov.in

Sh. Sunil Verma ACTO sunilv.icar@gov.in

Smt. Shailja Verma ACTO shailjav1.icar@gov.in

Sh. Gian Chand TO gianchand1.icar@gov.in

Sh. Dala Ram TO dalarm.icar@gov.in

TO ramlal.icar@gov.in

TO

TO

TO

TO

Smt. Vrushali Pranjal Deshmukh vrushali.Deshmukh@icar.gov.in

Sh. Raj Kumar Tech. Asstt. rajkumar1.icar@gov.in

Skilled supporting staff

Sh. Naresh Kumar SSS nareshkumar.icar@gov.in

Smt. Meera Devi SSS meeradevi.icar@gov.in

Sh. Ajeet Kumar SSS ajeetkumar.icar@gov.in

Sh. Vinay Sharma SSS vinaysharma.icar@gov.in

Sh. Ram Lal

Sh. Deepak Sharma depsun.icar@gov.in

Sh. Ram Saroop ramsaroop.icar@gov.in

Sh. Jeet Ram jeetram.icar@gov.in

Sh. Guler Rana gulerrana.icar@gov.in

Tech. Asstt.
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Annexure-II Staff News
vuqca/k&II LVkQ lekpkj

PROMOTION

1. Dr. Anil Kumar, Scientist (Plant Pathology)
promoted as Sr. Scientist w.e.f. 29.11.2021(FN)
through CAS.

2. Sh. Ram Swaroop, Sr.Technical Assistant (T-4)
promoted as Technical Officer (T-5) w.e.f.
03.04.2020 (FN).

3. Smt. Reeta, Assistant Chief Technical Officer  (T-
7-8) promoted as Chief  Technical Officer (T-9)
w.e.f. 20.08.2020 (FN)

4. Sh. Jeet Ram, Sr.Technical Assistant (T-4)
promoted as Technical Officer (T-5) w.e.f.
13.10.2020 (FN)

5. Sh. Guler Singh Rana, Sr.Technical Assistant (T-4)
promoted as Technical Officer (T-5) w.e.f.
27.10.2020 (FN).

6. Sh. Deep Kumar Thakur, Stenographer Gr.III
promoted as Personal Assistant w.e.f. 15.07.2021
(FN).

MACP

1. Sh. Sanjeev Sharma  granted Modified Assured
Career Progression Scheme in the next  higher level–
4  w.e.f 18-08-2021 (FN)

2. Sh. Naresh Kumar granted Modified Assured Career
Progression Scheme in the next  higher level– 2
w.e.f 23-06-2021 (FN)

 JOINING

1. Dr. Shweta Bijla joined at this Directorate as
Scientist (Agril. Economics) w.e.f. 12.01.2021 (FN)

2. Dr. Brijesh Yadav joined at this Directorate as
Scientist (Soil Science) w.e.f. 12.01.2021(FN)

3. Dr. Ashish Dhangar  joined at  this Directorate as
Finance & Accounts Officer w.e.f. 06.01.2022 (AN)

PROBATION/CONFIRMATION

1. Probation period of Dr. Rakesh Bairwa, Scientist
cleared w.e.f. 08.01.2021 (FN)

inksUufr%

1- M‚ vfuy dqekj] oSKkfud ¼ikni jksxfoKku½ dks dSfj;j
mUufr ;kstuk }kjk ofj"B oSKkfud ds in ij inksUur
fd;k x;k ¼29-11-2021 iwokZà ls çHkkoh½A

2- Jh jke Lo:i] ofj"B rduhdh lgk;d ¼Vh &4½ dks
rduhdh vfèkdkjh ¼Vh &5½ ds in ij inksUur fd;k x;k
¼03-04-2020 iwokZà ls çHkkoh½A

3- Jherh jhrk] lgk;d eq[; rduhdh vfèkdkjh ¼Vh& 7&8½
dks eq[; rduhdh vfèkdkjh ¼Vh&9½ ds in ij inksUur
fd;k x;k ¼20-08-2020 iwokZà ls çHkkoh½A

4- Jh thr jke] ofj"B rduhdh lgk;d ¼Vh &4½ dks rduhdh
vfèkdkjh ¼Vh &5½ ds in ij inksUur fd;k x;kA ¼13-10-
2020 iwokZà ls çHkkoh½A

5- Jh xqysj Çlg jk.kk] ofj"B rduhdh lgk;d ¼Vh &4½ dks
rduhdh vfèkdkjh ¼Vh &5½ ds in ij inksUur fd;k x;kA
¼27-10-2020 iwokZà ls çHkkoh½A

6- Jh nhi dqekj Bkdqj] vk'kqfyfid@ LVsuksxzkQj xzsM III dks
futh lgk;d ds in ij inksUur fd;k x;kA ¼15-07-2021
iwokZà ls çHkkoh½A

la'kksfèkr lqfuf'pr dSfj;j çxfr ;kstuk ¼,e,lhih,l½

1- Jh latho 'kekZ dks 18-08-2021 ¼iwokZà½ ls vxys mPp
Lrj& 4 esa ,e,lhih ;kstuk çnku dh xÃA

2- Jh ujs'k dqekj dks 23-06-2021 ¼iwokZà½ ls vxys mPp
Lrj&2 esa ,e,lhih ;kstuk çnku dh xÃA

uÃ HkrÊ

1- lqJh Üosrk fctyk us bl funs'kky; esa oSKkfud ¼d̀f"k vFkZ'kkL=½
ds :i esa 12-01-2021 ¼iwokZà½ ls dk;ZHkkj xzg.k fd;kA

2- M‚- c`ts'k ;kno us bl funs'kky; esa oSKkfud ¼e`nk foKku½
ds :i esa 12-01-2021 ¼iwokZà½ ls dk;ZHkkj xzg.k fd;kA

3- M‚- vk'kh"k èkuxj us bl funs'kky; esa foÙk ,oa ys[kk vfèkdkjh
ds :i esa 06-11-2021 ¼iwokZà½ ls dk;ZHkkj xzg.k fd;kA

ifjoh{kk@iqf"V

1- Jh jkds'k cSjok] oSKkfud dh ifjoh{kk vofèk 08-01-2021
¼iwokZà½ ls Lohd`r gks xÃA
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2. Probation period of Dr. Manoj Nath, Scientist
cleared w.e.f. 12.04.2021 (FN)

TRANSFER

1. Dr. Vrushali Deshmukh, Technical Assistant (T-3)
transferred from ICAR-DMR, Solan to ICAR-
CICR, Nagpur w.e.f. 12.03.2021(AN).

2. Dr. Sudheer Annepu, Scientist (Veg. Science)
transferred from ICAR-DMR, Solan to ICAR-
IISWC Regional Station Udhagamandalam (TN)
w.e.f. 20.02.2021 (AN)

3. Dr. Brijesh Yadav, Scientist (Soil Science)
transferred from ICAR-DMR, Solan to NBSS&LUP
Regional Centre, Udaipur (Rajasthan) w.e.f.
01.10.2021(AN)

4. Dr. Yogesh Gautam, Principal Scientist
(Computer Application) transferred from ICAR-
DMR, Solan to ICAR-CPRI, Shimla w.e.f.
06.10.2021 (AN)

5. Sh. H.N. Sharma, Administrative Officer
transferred to ICAR-IISWC, Dehradun upon
promotion as Sr. Administrative Officer w.e.f.
31.10.2021 (AN).

2- M‚- eukst ukFk] oSKkfud dh ifjoh{kk vofèk 12-04-2021
¼iwokZà½ ls Lohd`r gks xÃA

LFkkukarj.k

1- M‚- ò"kkyh ns'keq[k] rduhdh lgk;d ¼Vh&3½ dk Hkkd̀vuqi&
Mh,evkj] lksyu ls Hkkd`vuqi& lhvkÃlhvkj] ukxiqj esa
12-03-2021 ¼vijkà½ ls LFkkukarj.k gqvkA

2- M‚- lqèkhj vUusiq] oSKkfud ¼ouLifr foKku½ dk Hkkd`vuqi
&Mh,evkj] lksyu ls Hkkd`vuqi &vkÃvkÃ,lMCY;wlh {ks=h;
LVs'ku mèkxeaMye ¼rfeyukMq½ esa 20-02-2021 ¼vijkà½ ls
LFkkukarj.k gqvkA

3- M‚- c`ts'k ;kno] oSKkfud ¼e`nk foKku½ dks Hkkd`vuqi&
Mh,evkj] lksyu ls ,uch,l,l vkSj ,y;wih {ks=h; dsaæ]
mn;iqj ¼jktLFkku½ esa 01-10-2021 ¼vijkà½ ls LFkkukarj.k
gqvkA

4- M‚- ;ksxs'k xkSre] çèkku oSKkfud ¼daI;wVj vuqç;ksx½ dk
Hkkd`vuqi &Mh,evkj] lksyu ls Hkkd`vuqi&lhihvkjvkÃ]
f'keyk esa 06-10-2021 ¼vijkà½ ls LFkkukarj.k gqvkA

5- Jh ,p,u 'kekZ] ç'kklfud vfèkdkjh dks ofj"B ç'kklfud
vfèkdkjh d s :i e s a  ink s Uufr ij Hk kd `vu qi&
vkÃvkÃ,lMCY;wlh] nsgjknwu esa 31-10-2021 ¼vijkà½ ls
LFkkukarj.k gqvkA
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Annexure-III Awards and Recogniions
vuqca/k&III iqjLdkj ,oa ekU;rk,a

1. Dr Anil Kumar awarded with Best Oral presentation
award for research work entitled “Recent
advancements in induction of ascomata in Indian
True Morels (Morchella sp)”  during Golden Jubilee
International conference on Global Perspectives in
Crop Protection for Food Security to be held online
at TNAU Coimbatore during 8-10 Dec., 2021.

2. Dr Anil Kumar nominated as Member of Editorial
Board for Nature Science e-magazine. 

3. Dr Anupam Barh received Yadvindra Young
Scientist Award in 2021 by Mushroom Society of
India on National Web Conference – Mushroom-
2021 for development of sporeless strain in oyster
mushroom.

4. Dr B.L.Attri got Achiever Award 2020 for
outstanding work in the field of farming/agriculture
from Society for Development of Human and Nature
(SADHNA), UHF, Nauni, Solan (H.P.) in April,
2021.

5. Dr B.L. Attri took over the charge of Member
Secretary, NARAKAS, Solan on 21.12.2021.

6. Dr B.L. Attri was conferred with International
Recognition Award by Department of Horticulture
& Food Processing, Uttarakhand during
International Mushroom Festival Mushcon w.e.f.
18-20 Oct., 2021 held at Haridwar (Uttarakhand).

7. Dr V.P.Sharma was conferred with International
Recognition Award by Department of Horticulture
& Food Processing, Uttarakhand during
International Mushroom Festival Mushcon w.e.f.
18-20 Oct., 2021 held at Haridwar (Uttarakhand).

1- M‚ vfuy dqekj dks 8&10 fnlacj] 2021 ds nkSjku v‚uykbu
vk;ksftr gksus okys [kk| lqj{kk ds fy, Qly laj{k.k esa
oSfÜod ifjçs{; ij Lo.kZ t;arh varjkZ"Vªh; lEesyu ds
nkSjku ÞHkkjrh; Vªw eksjsYl ¼ekspsZyk ,lih½ esa ,LdksekVk dks
'kkfey djus esa gkfy;k çxfrß uked 'kksèk dk;Z ds fy,
loZJs"B ekSf[kd çLrqfr iqjLdkj ls lEekfur fd;k x;kA

2- M‚ vfuy dqekj dks çd`fr foKku Ã&if=dk ds laikndh;
cksMZ ds lnL; ds :i esa ukfer fd;k x;kA

3- M‚- vuqie cM+ us <Èxjh [kqEc esa chtk.kqjfgr LVªsu ds
fodkl ds fy, jk"Vªh; osc lEesyu & e'k:e&2021 ij
Hkkjrh; e'k:e lkslk;Vh }kjk 2021 esa ;knÇoæ ;ax lkbafVLV
vokMZ çkIr fd;kA

4- M‚ ch ,y v=h dks vçSy] 2021 esa lkslkbVh Q‚j MsoyiesaV
v‚Q áweu ,aM uspj ¼lkèkuk½] ;w,p,Q] ukS.kh] lksyu
¼fg-ç-½ ls d`f"k@d`f"k ds {ks= esa mRd`"V dk;Z ds fy,
vphoj vokMZ 2020 feykA

5- M‚ ch-,y- v=h us 21-12-2021 dks lnL; lfpo] ujkdkl]
lksyu dk inHkkj xzg.k fd;kA

6- M‚ ch-,y- v=h dks gfj}kj ¼mÙkjk[kaM½ esa vk;ksftr varjkZ"Vªh;
e'k:e egksRlo e'kd‚u ds nkSjku ckxokuh vkSj [kk|
çlaLdj.k foHkkx] mÙkjk[kaM }kjk 18&20 vDVwcj] 2021
dks varjkZ"Vªh; ekU;rk iqjLdkj ls lEekfur fd;k x;kA

7- M‚ oh-ih-'kekZ dks gfj}kj ¼mÙkjk[kaM½ esa vk;ksftr varjkZ"Vªh;
e'k:e egksRlo e'kd‚u ds nkSjku 18&20 vDVwcj] 2021
dks ckxokuh vkSj [kk| çlaLdj.k foHkkx] mÙkjk[kaM }kjk
varjkZ"Vªh; ekU;rk iqjLdkj ls lEekfur fd;k x;kAA
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Annexure – IV
vuqca/k&IV

Financial Statement for the year 2021 (01-01-2021 to 31-12-2021)

o"kZ 2021 ds fy, ctV dh fLFkfr ¼:i;s yk[k½

S.No. Heads of Accounts Allocation 2021 Exp. 2021

i Lands 0 0

ii Works 78 0

iii Equipment 11.25 4.55

iv Information Technology 5.5 3.85

v Library 1.6 1.4

vi Furniture & Fixture 0.5 0

vii Vehicles 18.75 0

viii Others (SC-SP Equipments) 5 5

Total  Capital Assets 120.6 14.8

i Establishment Expenses

ii Establishment Charges 785.5 785.5

iii Wages - -

iv O.T.A - -

Total Estt. Charges 785.5 785.5

 II General Revenue

1 Pension and Other retirement Benefits 2.81 2.75

2 TA domestic/ TA transfer 3.95 3.06

3 Research and Operational expenses 98.3 78.65

4 Administrative expenses 139 121.2

5 Misc. Expenses 24 20.9

Total Revenue 268.06 226.56

NEH 39.5 7.25

TSP 10 6.5

SCSP 32.5 14.5

Grand Total (Capital and Revenue) 1256.16 1055.11

Sl. No. Head of Account Allocation Expenditure

1 DMR-Budget 2021 1256.16 1055.11

2 AICRP Mushroom 669.20 405.30

3 Revenue Receipt 116.50 113.50
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