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PREFACE

ICAR - Directorate of Mushroom
Research, Solan (H.P.) is playing pivotal
role in the basic and applied research for
strengthening the Mushroom Science
in the country since its inception in
1983. During this period it has come

Y. HIGU—gH Jgae™ e, e (2.
T.) 1983 H ST WITUAT & I8 ¥ QT H G
A @ #olqd &1 @ folg gl iR
JIIYTH ATAUM W Hedyol YfAdT T @I
g1 39 @Al & IRM I8 Sielary gRRefar
to the expectations and needs of the : AR :
stakeholders involved in mushroom @ @ @ g R B Sl
cultivation by developing improved mushroom fof¢ Sugeh Qe @1 I~d i iR 4 3myfien
varieties and novel modern innovative & qENEr B RAHRT HS g B F e
technologies suitable for different regions of the R S 2 ariEal 2l S o

country, keeping in view the climatic condtions. """ " '
The mushroom production in the country has 99 quT H < H G BT SGT 110 AT AfgH T |

increased from 1.10 lakh MT to 2.80 lakh MT gg&r 280 ofkg Hfgd e & AT B | WFH UG
in last five years. The new varieties of different SR Fieer, e gRT RieRig RRT e @

mushrooms and low cost location specific

technologies developed by ICAR-DMR, Solan $ AT SR AT drelt I faRie Tl @
along with the concerted efforts of the growers WRI—HRI IHEHI & S TN 1 q H G IcdTaA
have played an important role for the substantial = gy oy & R weayt yfer Frms ¥ 2022 &

increase of mushroom production in the country.

During 2022 the Directorate has collected 232 R e 7 wE & s e s s

accessions of different mushrooms from various #IH @I 232 AR Tpa &1 & ORI S5
regions of the country which have enriched the g g g 2 |
germplasm collection.

A number of crop management practices for new RUIE & e 9§ & IRH Y G & Y 3
mushroomshavebeen developed duringtheyear wge ydys vemsii o faera fhar T g1 Mevme™

under report. In Morchella sp., the Directorate e HoReH Y o RRif aRRef 3 ST & forg

has further advanced to grow it under semi-

controlled conditions. The technologies for other AN 9T B | I GW SN WIEYilberd B, U
mushrooms like Schizophyllum commune, Panus 3gIcwq, I=ISa], Foiglerr wifs], &vPrE W&o,

velutipes, Ganoderma, Flammulina sp., Herecium FISOwT BERRT S5 Tt @1 Aeemerg §
sp., Cordyceps militaris were also standardized at S R T o | Y < A o & oy

the Directorate. For increasing the shelf life of

fresh mushrooms different packaging materials @ o0 fafi=1 YSfSHT W & AR~y Heu dfefa
were tried along with preparation of value e SR o= @ PR & T | R G TSR
added products. Shiitake mushroom powder e, [rcred g <iiet M=t S Rietd il g

seasoning, shiitake mushroom sauce pre-mix o
and shiitake mushroom supplemented wheat g T 3T TR fHar 17 SR 76 S

flour were prepared and evaluated for their bio- v G T[T & foruw He™idhT fhar Tar| BEfis
chemical and sensory quality characters. Hybrid 4, SRR 1 iR GO fear @R Rt g

solar dryer was further modified and fabricated

for undertaking trials on drying of different BT G W T B F AT TR {2 7T | e
mushrooms. A trolly was fabricated to handle & SR g G & FRAT @ & oW T& Slell

the button mushrooms during harvesting. Along 3§z o5 w1¢ | faf= ST 3R R TR

«>
\Y
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activities, ICAR-DMR, Solan helped in with
different research and developmental activities,
ICAR-DMR, Solan helped in human resource
development through various on and off line
training programmes. During the year 53
training programmes were organized in which
2040 participants participated across the country.
More than 600 participants were awared about
mushroom cultivation under TSP, NEH and
SC-SP components. The individual trainings on
shiitake, cordyceps as well as spawn production
technology were also organized. To cater the
increasing demand of the spawn, the Directorate
produced more than 52 tonnes of spawn of
different mushrooms. A number of events like
National Science Day, International Women’'s
Day, World Environment Day, International
Yoga Day, Hindi Pakhwara, Rashtriya Mahila
Diwas, Agriculture Education Day, World
Soil Day, National Kisan Diwas, Swachhata
Pakhwara etc. were also organized at ICAR-
DMR, Solan. During this period the meetings
of RAC, IRC and AICRP mushroom workshop
were organized along with National Mushroom
Mela.

Iam delighted to present the annual report
2022 of ICAR-DMR, Solan and highly thankful
to all the staff members for their contribution
in research and other developmental activities
during 2022. My sincere gratitude to Dr
Trilochan Mohapatra and Dr Himanshu Pathak,
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.

M

D A, MPHIAFU—IW I Feene, e o
fafi=1 39 @R 3ifr oz UREvT SRimAT & Arad
W AF9 WEEE A6 | "eg @7 | 9 @ SRE Q¥
TR H 53 IR SRIHA AT fby 7T RS 2054
gferifRrar =1 9T foram | Sroadl, Tsvd SR vai—gdy
gch b ded GW DI Wl D IR H 600 I 3D
gfer il @ SIFred fhar 1| Reme, sfsiss &
AR W[ IGT dPh-ilh IR e T—3Te T Ui
W R fby Y| T & Igch AT B T[T B
% forg Fcenerd 7 =T g/ & 52 e 3 a1fds WA
BT IR BT | MPHIAFU—GH gau Aaernery,
A # I fae e, iaRisig wflter faaw, fasg
JITeRT feaw, IR ANT feas, f2dT uwgarsr, Iy
ARer Raw, B Rrr Raw, g gar Raw, vy
fha o™, Yaeodl ugarsT IMfe O bs BRihT T
TR by 77| 39 ARM IS G Hel & 1
TR, 3R 3R TATSHISIRYI Gl BRILTAT Ol
I3 SMARTT DT TS |

TSI WIHITU—GH A FQernerd, e
@1 aiftfes RUIE 2022 IR Bl Y Ge &1 J&T © 3R
2022 & QR A 3R 3 faprarcdes T #
I IATEE & oy i1 SIf&IRAT / HHanRar ol agd
R g | . Frelres 7erurs SiR S, f2aig e, |fa
(W) IR HEIS (ATSHIR), Sf b, {78, SISl
(Taws), St fid. us 3R <. fapaew uis, TSon
(@RTaT) BT AT @ WA @Y IR e H SH®
fReR I, g @R warE @ forw w1 Eifds
MR | FUIGHIT TH, ID FHIGg Hheld, FHeH Uq

feur§t aiffer RS yiRa & & fore a9y wwrar &

3 B
Q\"tﬂ'\ﬁ‘]

—

(V.P.Sharma)
(Y. 1)

Director

IREEED
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EXECUTIVE SUMMARY
HIABNT RTIA

During 2022, ICAR-Directorate of Mushroom
Research, Solan (H.P.) has made a significant
progress in research, transfer of technology and
human resource development. 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

e During the year under report, 232
new wild mushroom accessions were
collected from forest areas of different
parts of Himachal Pradesh. Out of these,
200 were identified upto genus level
and approximately 100 speciemens upto
species level

e Among these collections some of the
interesting specimens are Bovista colorata,
Coprinellus ~ micaceus,  Cruentomycena
viscidocruenta, — Dacymyces  lacrymalis,
Dacryopinax  spathularia,  Hygrophorus
eburneus, Laccaria amythstina, Laccaria
laccata, Laccaria  torsilis,  Scleroderma
citrinum, Singerocybe humilis etc.

e Culturing of 11 specimens namely
Agrocybe agereta, Beauveria sp., Inocybe,

Strobilomyces  strobilaceus, — Ganoderma
lucidum,  Scleroderma  sp.,  Pisolithus
tinctorius, Bovista colorata, Macrocybe

gigantia, Xylaria curta etc. have been done.
All the specimens have been deposited
in herbarium of ICAR- Directorate of
Mushroom Research, Chambaghat Solan
(H.P).

Crop improvement

e Under Agaricus Resource Programme
(ARP), 175 germplasm of button
mushroom were evaluated for yield and
quality. For wet bubble disease resistance,
out of 175 strains, 6 have shown complete
disease resistance and have been selected
for molecular analysis and development
of breeding lines.

e 800 single spore isolates of NBS-1 and
NBS-5 were evaluated on 5 kg compost

2022 & IRM, M.HIATU—GH Jaa e,
Aot (fEAre gawn) o e, Henfid) gwdiare
IR AMg FAEE AP # "AEdqul Wi @ 7 |
TGS RV, B gUR, B I, B
R UEIA® & BRIV & &3 d Feenad &
AEyUl IudfeEl a8t dau # & T

ol cd Y8

o YidgAri= 99 & <RME, fRAEd uew & v
IR & 9 &3l | 232 Y SHTell G FUg Udhs
fPy 0| STH | 200 @ UBAE W0 WR ddH
R I 100 TSIl @7 Ugane goffadi &
TR TP DI TS |

o S GUBI H A B T T & FI1IveT Horvey,
PITAT AGPIITH, HYCIHIGHTT [aHISIBHTCT,

SHIHISHT Al allerd, SIbauaed WY,

EISUIBING UIf5I%, ABINIT THIIReT], otpRar
SidIeT  SIBIRGT  eifvifors,  vriNISHl  RifgTH,
RATRINTES &fAfere 3 |

o UUIIEY Yuivel, &aANGr  Foilfd,  §INIES,
CIacage  ¥aciivray,  I9red  ogired,

vreivredl gonfa, fawiferersg CaefRaw, aifaver
Hoivel Hpligd Frlfear, SgeiRar &ef anfe
S 11 AN BT Haee fdar T 7w Tt
DI ALPIGU—GR AN ey, de9rare
e (R¥Tael Weel) @& a9<dfa FUgTerd | O]
fpar T 2 |

HEA GHR

o TREHE RA WM (WIRW) & d8d, SUW
IR [UTaT @ oI 91 g & 175 s &
qA&IHA far T | el gofgel T IR &
fog 175 SRl % 9 6 1 goT 9T TRy fa@man
2 3R euifde faveyor &R oA oAl @
e & fog g=r T 2|

o UANUH—1 3R TAIIUH—5 & 800 Ydhal oY)

ét,r ':u»,,,}
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for different parameters and 7 isolates
were found non-fertile.

Molecular markers like ISSR, SSR, IRAP,
REMAP and WRKY have been used to
identify markers linked with fertility in
button mushroom.

In oyster mushroom, out of 40 crosses, 40
hybrids were developed from SSIs. The
cross C-15 showed resistance to high CO,
concentration of 1000 ppm with yield of
63.8% in two flushes compared to control.
The screening of 15 germplasm of
Flammulina revealed them in three
groups. The correlation studies showed
that the BE is significantly and negatively
correlated to days to pin head formation
and days to first flush.

Out of 42 crosses for development
of hybrids in shiitake mushroom, 25
putative hybrids were developed and
were confirmed by presence of clamp
connection.

Selected five strains of Volvariella
bombycina were subjected to DNA
isolation and ITS based PCR application
for their molecular identification which
were confirmed through sequencing.

Crop production

Different casing materials were evaluated
for cultivation of milky mushroom.
Significantly high yield was recorded in
the casing material of garden soil+sand
(75:25) and FYM+sand (75:25).
Cultivation of milky mushroom was
carried out in the bed system. Biological
efficiency of 53% and 28.5% was recorded
in the trials with and without application
of casing respectively.

Utilization of SMS for cultivation of
paddy straw and oyster mushroom
was undertaken where BE of 26.3% was
recorded.

Manganese (Mn) supplementation was
evaluated in the cultivation of shiitake
mushroom and more number of fruit
bodies were observed in 150 mg Mn
treatment.

Grifola frondosa strains DMRX-969 and
DMRX-951 were cultivated on different
substrates. The optimum conditions for
induction of frutification were found
to be 18-20°C, 70-80% RH and good
ventilation.

M,

3Mgareicd &l fafa= Amucs & forg 5 fhamm
Qe & o7 R J-Ib [ha1 T 3R 7
3TgaTeeH AR YIS 1Y Y |

o g G H IARAT U g ATBRI B Ygad HRH
P foIU JMSTHTHINR, THUHINR, IMSIMRUYT, I8y
IR SCRRGATS ST AMOIH ATDHRI DI SUART
fopar Tam 2|

o 3UCX GH H, 40 I H W, TH TF 315 A 40
Hepx BRI g Y o | i C—15 = =07 @l
oI &I Tl H 63.8% DI SUS B RS 1000
dqidie &1 Sea CO, Higd o1 UfaRy fe@m |

*  Fogler T @ 15 S Bl WHIFT 7 S
Al H Udbc [har | Aedey ead«l | udl @rell
g f& Sifde e 09 g€ 99 @ o@fd qen
UES TS B A | AfF qAT THRIHAD w0
q WEdIE € |

o Re ga H 9ol & A & forg 42 Fai A
U 25 WA ARl Bl [Abrd fbar T 3R Fely
FHGLE B SURART & gD gie o) 713 |
ID! AIAD ggard & folg STy TgATA=
IR AT AETRT GrfleR Uftersded @& e
fpar T o, e gfte srghau & Ardd ¥
P TS |

H¥cel Sl

o EA G B WA B fory AN straRer A @
i T wrar | e @l Mg + @ (75:25) 3IR
MR WG + X (7525) B MRV AFEN H Scoig-
U I Sl U ol Pl TS |

o SR g A W R vl H o Y | BRI &
TART & AR IR S 941 RIervl 7 A 53% 3R
285% b S <& o Pl TS |

o G P PRIA 3R LR W Bl WM & oY THTATH
B SYIRT fHar T STef 263% Sifdd gerar S
CIRILI

o R G| & W H FTIST Mn Tl B Fedid
fabar 1 3R 150 mg Mn SR H el bR &
3ifiep TRe S S |

e DT BHISRT SWRT DMRX—969 3R DMRX—951 &I
W fAf=T ARged R DI T3 | Helld_oT BT A
PR B forg geead Rufaar 18—20°C, 70-80% 3TRTA
IR 3BT Ao Ui TS|




Crop protection

Postharvest technology
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Trials on standardization of cultivation e
technology of Turkey tail mushroom
were conducted. Study revealed that a
combination of 90% wheat straw and 10%
wheat bran was the best formulation.
First harvest was recorded after 28 days
and final yield was estimated to be 7.5%.

Seasonal abundance of mushroom flies
was studied by recording their population
in cropping rooms throughout the year
Higher activities of [-glucosidase and e
endoglucanses enzymes were recorded
in M. perniciosa as compared to chitinase,
P -1-3 glucanase and xylanase enzymes.
Bacillus subtilis, B. rugosus, B. thuringiensis,
Bacillus velezensis, Paenibacillus polymyxa,
Bacillus  cereus,  Alcaligenes  faecalis,
Acinetobacter johnsonii and Pseudomonas
sp. were identified as dominant bacterial
species in button mushroom compost.
Bacillus subtilis, Alcaligenes faecalis and *®
Pseudomonas sp were identified as
dominant bacterial species in button
mushroom casing soil.

Bacterial isolate B-16 was identified
effective against M. perniciosa (Wet
Bubble Disease) with growth inhibition
of (91.89%) followed by B-14 (77.78 %) and
B-7 (76.39%).

Three new mushroom value technologies;
mushroom seasoning, mushroom sauce
premix and mushroom fortified wheat
flour have been developed during the
last year. Dried shiitake mushroom
in powdered form was used in all
these value added products. Shiitake
mushroom powder supplementation up
to 30% in seasoning, 15% in sauce premix
and 10% in mushroom fortified wheat
flour was optimized based upon sensory
properties.

Shiitake mushroom supplementation *
resulted into enhancement in protein,
ash, crude fibre and antioxidant activity
and reduction in fat and carbohydrate
content of the newly developed products.
Animproved hybrid solar drying chamber
with enhanced greenhouse effect was
designed by using CFD simulation and
fabricated.

THI A GHE DI Tl hAD Db AFTDIBII TR
ORIEToT AT fby U | S1eqd 3 Ul el fd
90% 8. @ Y 3R 10% 8 d AIBR BT HSI0T
A 32T FATBROT o7 | Ugell hely 28 ol &
e TS @ s 3R IifH Iudt 75% B @

ST ST 7T |

Had GRal

g Afdal B AHI IgedT BT I a¥ W
BT Bell H ST ST Rebte dray faham 1T |
ffest, B—1—-3 g AR SIS UollsHi
@ g H vE AR § TR 3R
GeRgd~ USTgHl &1 Sa At &l &1 73 |
e g WIg H W Siar] goiiic’l & Wy o
dftrere wafctore, & v, & gRISTo~ae,
IRITT o, UERIoIT GichgTgaRTr, JvTorv
WY, Uedlciol~ Bdlerd, UNIHCIdaey GiTa-
IR WIS USTIT @1 Ugemd &I T8 |

9o gH SMaRYT Sl # dfWer  wercfore,
VebloTol~ Bablord AR TSI TS Bl
U SHaTY] UeTfadl & w9 W UgAE @) TS |
JHIRIT  AMgATle d—16 &I Ugad T,
gfferareT (de g9 feoieT) @ Raems gmdr (91.
89%) & AP MRITH & AT DI T3, ITD 91

§—14 (77.78%) 3R -7 (76.39%) BT T & |

dels SuRid enfral

fdeer 9 & SRF a FAel, e A Mded 3R
G BICHES g B AT FAPR A9 s G Jod
AN faepfie o T | T T Gl bl IreeR
& U 137 I e dfela SeTel H SREIe fhar TR |
AIGIHT 3 RIem TR USe’ Aelee  30% o, A
AR 7 15% 3R G BIcHgs g & 3 7 10%
T T & MR R FFeRor fbam 1T |

e 9 SHRT & URIFRGwY WM, IRT,
IR IR TSRiaiee Tfafafd Hafg g8 ik 7w RAaka
ITeT Bl I/ 3R PERESE AR H Bl 3T |

I RIS T o AT Ueh Jcik BISise AR GRarT
qIel T DT AHS! R BT SUIFT 7 Stz
fobar |
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Mushroom harvesting trolley of carrying
capacity 24 kg of button mushroom was
designed and fabricated to minimize the
handling and subsequent browning of
fresh mushrooms.

Nylon plugs of customized design were
fabricated to make the best use of large
capacity phase I bunker to their half of the
capacity.

Image processing based software was
developed by using MATLAB programming
to measure the postharvest quality of
fresh mushrooms based on their color and
appearance.

Other research activities

Economic analysis of button mushroom
through ZEPT (Zero Energy Poly Tunnel)
composting method revealed that the net
returns and returns over variable costs
(ROVC) are highest for large units (Rs.
156.54/ bag).

The benefit cost ratio which is highest for
larger unit showing an earning of Rs. 2.81
for every rupee spent.

Economic analysis of Shiitake mushroom
cultivation revealed that the net returns
(Rs. 196.38/ bag) and returns over
variable costs (Rs. 255.39/ bag) are
highest for large units as the size of unit
is increased, the average cost declines and
profits increase henceforth.

In shiitake mushroom cultivation the
benefit cost ratio which is highest for
larger unit showing an earning of Rs. 1.49
for every rupee spent.

Transfer of Technology

During 2022, the Directorate organized
53 training programmes which included 5
online, 34 on-campus, and 14 off-campus
for farmers, farmwomen, unemployed youth
and entrepreneurs under various component
attended by 2054 participants from different
parts of the country.

Among training programmes, 5 were
conducted for farmers under Tribal Sub
Plan (TSP), 4 under North-Eastern Hilly
(NEH) region component, and 16 on and off
campus training progammes were conducted
under Scheduled Caste-Sub Plan (SC-SP)
component attended by 243, 198 and 1072
participants respectively.

During 2022, 3 trainings on shiitake mushroom

€D

4

24 fohell 9 G o ST 6l & arell G gRReTT
el T 1ot G a1 BSfolT IR d1e 7 SIS T A
PR @ forg 1SSIgA iR [ fasar |

Y AT dTeT ol —1 Fa” Dl M D &l b
T SHRIRT & oIy ARIGH ©RT T (ior fobar Trar |
Bfd TEREARYT MERT MATLAB URIHT 1 Ui
IRG AFCRR [IBRia fbar /= aifd aeT g9 &
PG B G Dbl ORI DT I W 3R WU b AER
TR AT ST Fb |

3= e wfafaferar

ZEPT (SIRr geoit dfelt eier) SiiReT fafd & Areas
T G B 3Miep fAgeIoT 4 Uel Fell & [ a9 Sl
(®. 15654 /) @ forg IRacF arrd ROVC) w®
e Re 3R ResT Aady o1ldas T

T SPIS B (olY T ANT U SIf Jifct el febg 71q
PR & foly 281 & FeacH s T |

e G ol T & i fawemor | udT gefl & fob
Ig Red (19638 BRI/ ) 3R URacFRIITT FNTT TR
Re (25539 9/ ¥) 98 SHSA & foly SaaH &
R T BT IMBR T ST B, IARFT AR =S SN
T 3R T HfF |

e g ol W D T gbl H AN AN IGA
S IR T by Y S0 & folg 149 T Seaad urRl
T |

Henfirel &1 sxaraRr

2022 & ORM, e o 53 AR HREGH B
IS fohar RO 5 3iFergH, 34 3T 3R 14
ST MfAet 9 fORT o & faf=T f2vl & 2054
SRR =1 9T foram |

fIeToT HREGATY T folg STl SU AT (Erosa)
& Ted 5 SR UERY (TISUT) 8 Bcdh & Ted 4,
3R IR STR-SU AT (GRA-—Tad) 92 & ded
IR F 3R IR 16 TR0 BREFH ST O et
243, 198 3R 1072 U= 9FT forT |

2022 & SRM, fRICTh T @l W W 3 AR AR
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cultivation and 2 trainings on cultivation
technology of Cordyceps were organized and
were attended by two and 26 participants in
total.

Three training programmes on three
months hands on training were organized
at ICAR-DMR, Solan during 2022 and
were attended by 27 participants from
different parts of the country.

One day National Mushroom Mela was
organized on 10th September, 2022 in
offline mode chaired by Prof. Virender
Kashyap along with other dignitaries: Dr.
Manyjit Singh, Dr. V. P. Sharma and Dr.
Ajay Singh Yadav. It was attended by 500
participants. In the Mela, 5 progressive
mushroom growers from different parts
of the country were felicitated with
progressive mushroom grower award.
Under Mera Gaon Mera Gaurav (MGMG)
teams of the scientists visited the adopted
villages regularly and interacted with
143 farmers on different issues including
mushroom cultivation. Around 120
Kgs spawn was distributed along with
literature on mushroom cultivation.
During, 2022, 3 exhibitions were
organized by the Directorate on Mahila
Kisan Diwas, National Science Day,
National Kisan Diwas and Mushroom
Day at the campus.

ICAR-DMR, Solan provided advisory
services through emails, telephones
and face-to-face interaction on various
aspects of mushroom cultivation,
training programmes under different
components/schemes and marketing
during 2022. 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.
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1.DMR-AN INTRODUCTION
19X IqEU Qe — e aR=y

During last couple of decades, mushroom
farming has contributed immensely in the
nutritional security and employment generation
of the people in the urban and rural areas of
the country. Through the exploitation and
potential of mushroom wealth available in
India, the livelihood status of the people could
be uplifted. The Directorate has contributed
for the enhancement of mushroom production
in the country through strainal development
programme of different mushrooms during
these years. The mushroom strains were
enriched with novel quality traits using various
biotechnological approaches. The various
diseases like wet bubble and yellow mould have
been managed using eco-friendly mushroom
cultivation techniques developed by the
Direcotrate. The mandate and the scope of the
Directorate have been expanded and the research
programmes were targeted to extend the shelf
life and storage of the mushrooms for longer
duration with good quality. The mushroom
farming is a remunerative option for the farmers
keeping in view the reduction in land holdings
and depleting natural resources like water.

As compared to other field and
Horticultural crops, mushroom cultivation
utilizes vertical space with minimum quantity of
water. The available agricultural residue in the
country may be utilized for generating wealth
from the waste. As there is constant farm income
and employment opportunity, the livelihood of
the farmers is strengthened from mushroom
farming. Keeping in view the importance of
the mushroom because of its nutritional and
medicinal properties, a systematic research was
initiated in India with the establishement of
National Centre for Mushroom Research and
Training (NCMRT) in 1983 at Solan (H.P.) under
the aegis of Indian Council of Agricultural
Research (ICAR). After 25 years, with remarkable
research achievements in mushroom, it was
upgraded to Directorate of Mushroom Research
(DMR) in 2008. ICAR-DMR, Solan is the only
Institute working exclusively on mushroom
researchand developmentinthecountry. Because
of the collaborative efforts of the Scientists of
ICAR-DMR, Solan and growers, the mushroom
production has reached 2,80,360 tonnes in the
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country. The Directorate has continuously
engaged in developing region specific and low
cost technologies suitable to the farmers. The
developed technologies are further validated
through All India Co-ordinated Research Project
(AICRP) on mushroom, which was also initiated
in 1983 with its headquarters at Solan.

Location

ICAR-Directorate of Mushroom Research (DMR)
is located in Solan city of Himachal Pradesh,
between Chandigarh and Shimla National
Highway, endeared as the gateway of the state.
The city is famous for its cultural splendor,
excellent scenic and picnic spots, numerous
temples and seasonal cash vegetable crops. Apart
being industrialized, the city is widely polular
for mushroom cultivation and bearing the tag
of “Mushroom City of India” which was named
by the Hon’ble Chief Minister of Himachal
Pradesh on 10" 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, spawnproduction, plant protection
and postharvest technology with modern and
and latestequipments. 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 a sanctioned strength
of 18 scientists + one Director, 12 technical, 14
administrative and 5 skilled supporting staff. The
staff position as on 31.12.2022 was 8 Scientists,
11 technical, 13 administrative and 4 skilled
supporting staff. The annual budget of the

NI aTell TdAidl Bl BRI B § R
BT & | G WR AT ddiiel &l JRad AR
Fafaa TTEU URATT (TRMSHIRRY) & ATETH 4
IR If¥® A=y fhar mar &, 5T 1983 H Arel H
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Directorate for the year 2022-23 was Rs. 953.25
lakhs which will be fully utilized. The Directorate
earned Rs.114.50 lakhs as revenue during the
year by the sale of literature, mushroom cultures,
spawn, fresh mushrooms, value added products,
consultancy, training and other services.

Vision

Mushroom research and development for
economic growth, ecological sustainability and
nutritional security.

Mission

R&D to undertake basic research, conserve
mushroom diversity, develop technologies/
varieties to enhance mushroom quality and
productivity, utilize agro-wastes/spent
mushroom 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.

& folg Ficaiers & afih aoic 2. 96325 oIRE ol | TRe A
SR fhr TR | 9§ & QRM FeRiery & i, G Hoer,
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2. RESEARCH ACHIEVEMENTS
2. 3L SUtedn

2.1. MUSHROOM GENETIC RESOURCES

Fungal exploration tours have been undertaken
in the areas falling in Himachal Pradesh India
during 2022. As a result of these trips a total of
232 collections have been made. Out of these
200 were identified up to genus level and
approximately 100 specimens up to species level.
Among these specimens, some of interesting
specimens are Bovista colorata, Coprinellus
micaceus, Cruentomycenaviscidocruenta, Dacymyces
lacrymalis, Dacryopinax spathularia, Hygrophorus
eburneus, Laccaria amythstina, Laccaria laccata,
Laccaria torsilis, Scleroderma citrinum, Singerocybe
humilis etc.

Culturing of 11 specimens namely Agrocybe
agereta, Beauveria sp., Inocybe, Strobilomyces
strobilaceus, Ganoderma lucidum, Scleroderma sp.,
Pisolithus tinctorius, Bovista colorata, Macrocybe
gigantia, Xylaria curta etc. have been done. All
the specimens have been deposited in herbarium
of ICAR- Directorate of Mushroom Research,
Chambaghat Solan H.P.

1. Auriscalpium orientale

Morphological features: Pileus up to 2 cm
broad, kidney shaped to semi-circular, reddish
brown to brown, covered with tiny bristle hairs.
Under surface spiny, spines up to 3 mm long,
whitish, crowded. Stipe up to 5 cm long, 0.2 cm
broad, lateral, cylindrical, reddish brown, hairy,
spongy, attached to cushion like underground
portion.

Microscopic features: Basidiospores 4.5-6x4-
5 um, sub-globose, spiny, finely ornamented,
amyloid, cyanophilous. Basidia 13-25%3-5 pm,
clavate with basal clamps, tetrasporic, sterigmata
up to 3 pmlong. Clamp connections present (Fig.
2.1.1).

2.1 g IAlRed dqrE=

2022 & SR feAMad 9<9 YRA H Ug dret el |
Had AT SR BT 7Y | 59 IR & uRUTHRERY
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AEMIex dlgl, Ui, JeMIBR, e -1, Tl daTal,
Woll, HIF B T8 ATT IR F ST BT 2 |
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Tl FHraR HAla (T3 2.1.1) |

Fig. 2.1.1. Auriscalpium orientale
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2. Bovista colorata

Morphological features: Fruiting bodies are
brilliant orange, yellowish orange to golden in colour,
ball- or pear-shaped, throughout their surfaces coated
in small granules and warts, initially white and spongy
on the inside, they mature into a brownish spory mass
linked to the soil by rhizomorphs.

Microscopic features: Basidiospores spherical,
3-5x3-5um

ornamented, dextrinoid,

(Fig.2.1.2).

spiny,
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Fig.2.1.2. Bovista colorata
o 2.1.2 §ifaveT werver
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3. Hohenbuehelia petaloides

Macroscopic features: Pileus up to 6 cm in
diameter, petal fan shaped, lobed or rolled into
funnel shaped, greyish brown to dark brown
with white fuzz. Lamellae decurrent, crowded,
creamish, 0. 3 cm broad. Stipe up to 3 cm long,
1 cm broad, whitish to brownish, smooth, equal
with white basal mycelium (Fig.2.1.3).

AmivafUe fagiyan: g 4§ 6 WdHer @
JMBR H ISP B3N, ABG N T & AT X I Ta
R T BT | Yefordd FHacd, FE-, AARER, 0.3 9
AT | 1 3 WAL TH a1 FHL AT, AHE | R

[T @, e, A%he I haboldl & xR (R
213) |

wﬂﬂ

Fig.2.1.3. Hohenbuehelia petaloides

farF 2.1.3 EIETGEloTdT UCTTgSH

Microscopic features: Basidiospores 5-8.5%3-
45 pm, ellipsoid with prominent apiculus,
inamyloid. Basidia 15-28%3.5-8 um, clavate,
tetrasporic, sterigmata up to 4 um long.
Pleurocystidia 30-90 x 8-20 um, metuloid,
lanceolate bright golden brown, diameter,
convex to plane shaped, pure white.

e fagivang: JRfSIard 5-8.5%3-4.5 HSHI,
WY QlUerd, SISalgs & A1 qragr | IRfear
15-28 X 3.5-8 HISHIA, Foide, SLRUIRG, WRMTET 4
HAIGHIA Tob @dT | TRINIRSSAT 30-90 X 8-20 pum,
Heellgs, ofi¥lelc TadI el X7 |




4. Hygrophorus eburneus

Morphological features: Pileus up to 7 cm in
diameter, convex to plane shaped, pure white,
glutinous to sticky, shining, covered with small
fibres. Lamellae adnexed to shortly decurrent,
pure white, widely spaced. Stipe up to 16
cm long, 1.5 cm broad, equal shaped, white,
glutinous, covered with short fibres.

Microscopic features: Basidiospores 5.5-8x3.5-
5 pm, ellipsoid, inamyloid. Basidia 30-52 x 6-8
um, clavate, tetrasporic, sterigmata up to 3 pm,
long. Pileipellis a layer of gelatinized cylindrical
elements (Fig. 2.1.4).
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Fig. 2.1.4. Hygrophorus eburneus

e 2.1.4 STSUIBING 9f5I%
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5. Laccaria amethystina

Morphological features: Pileus up to 2.5 cm
broad, convex to plane, purple to greyish,
covered with fine appressed scales, margin
inrolled. Lamellae adnexed, purple, subdistant,
0.3 cm broad. Stipe up to 6 cm long, 0.5 cm
broad, light purple, covered with coarsely hairy
scales, equal shaped, often with whitish basal
mycelium.

Microscopic  features: Basidiospores 8x10
pum, globose, ornamented, spines up to 2.5
pm long, inamyloid. Basidia 26-63x8-15 pm,
clavate, tetrasporic, sterigmata up to 2.5 pm
long. Cheilocystidia 20-58%4-13 pum, cylindric
to clavate. Pileipellis a cutis of bunches of
cylindrical to clavate elements up to 18 pm wide.
Clamp connections present (Fig. 2.1.5).

WG fI2I9dIe: Use 25 WcHer dd dlel,
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d@l Bl Fide B & oY Jo-TdR [B] B b
TE B | Folu diged Ao (R 2.1.5) |
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6. Laccaria torsilis

Morphological features: Pileus up to 1 cm
broad, convex to plain shaped, pinkish brown,
margin with irregularly wavy, striated, flattened,
lamellae pinkish, adnate, distant, stipe up to 3 cm
long, 0.2 cm broad, cylindrical stipe, thin, fragile.

Microscopic features: Basidiospores 8-2x11-14
um, globose, spiny, ornamented, inamloid (Fig.
2.1.6).
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Fig. 2.1.6. Laccaria torsilis
e 2.1.6 el Rar ciRifereT

7. Ramaria stricta

Morphological features: Fruiting bodies are up
to 12 cm high, 8 cm wide, repeatedly branched,
branches vertically oriented, elongated, smooth,
yellowish, skin colored with orangish tinct with
a common base attached to numerous whitish
rhizomorphs. Taste bitter and odour mild.

Microscopic features: Basidiospores 7-12x3.5-
5.5 um, elliptical, inamyloid, roughened. Thick
walled hyphae present. Clamp connections
present (Fig. 2.1.7).

7. XARIT ¥aer

wWATH® [IYAIY: B alel B 12 A4 TP S,
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Fig. 2.1.7. Ramaria stricta
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8. Singerocybe humilis

Morphological features: Pileus up to 5 cm in
diameter, convex to infundibuliform shaped,
white, changes to yellowish white with age,
margin incurved, translucent striate, flesh
thin. Lamellae decurrent, distant, very narrow,
intervened, dichotomously branched. Stipe up to
2 cm long, 0.3 cm broad, white.

Microscopic features: Basidiospores 3-4 x 2.5-
4pm, ovoid, ellipsoid, smooth, inamyloid. Basidia
15-30x 5-7 um, clavate, tetrasporic, sterigmata up
to 3 um long. Pileipellis a cutis of interwoven
hyphae and tubular elements (Fig. 2.1.8).
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8. Rrrvrargd gfafore

®UHAD [ARde: | d 5 A4 dP  UsAd,
SHISYIBIH PR BT I, Tha, SH & A
gl A%e ¥ gae Sl B, A1 gAEER, YRHRT
YRITR, Al Ul BT & | Ucfordl e, 3R,
ggd Ao, I ¥, fgdou= enRad | 2 ¥ 4T, 0.3
|1 AIgl, A%he dP o |

geu  faeiwarg:  IRSIRAN 34 x25— 4um
JerdR, drEgam, fawn, smEdrs | IRfe

15—30x 5—7pum HIHIH, Folde, SSRUATRG, R
3 HIgHhIF db dT | Ursfordferd gexdidy 8% AR
WWWWW@?MS)

| Carpophorssin natursl habitat ﬁ‘"

Fig. 2.1.8. Singerocybe humilis

farF 2.1.8 RiERIeaIge glAtere

14



Annual Report 2022

2.2. CROP IMPROVEMENT
2.2 HHA JUR

Genetic improvement of Button Mushroom

(i) Evaluation of Agaricus Resource Programme
(ARP) strain of button mushroom

A total 175 germplasm were evaluated for yield
and quality of fruit body in the second trial. A
total of 27 strains were proved to be high yielding
and selected for next stage trials (Table 2.1 and
Fig. 2.2.1).

91 g DI IAilRid JurR

(i) e g & vRew Rard 9 (TeRd))
T BT JATHA

TR WA H %l ey $ [IuS SR urEst b
foTg |t 175 ST-ged BT Hdih [T AT | Bl 27
SUNGT B ITd IUS QA ATl Arfdd faear T iR
3Tl TROT & YRIET0 & folg a1 a7 (Arferant 2.1
IR form 2.2.1) |

Table 2.1 Some high yielder strains received under Agaricus resource programme against controls

ilt:f%:;[N:?. 5(;'77‘1?37\7 R 9™ & sigvid FRIF €9 \dita—5 @ d8d U< % Sod SUGl
qrell fore
Strain Color BE % Strain Color BE % Strain Color BE %
A-8 Brown 16.74 A-52 White 15.27 A-111 White 14.57
A-10 White 14.68 A-63 White 15.07 A-116 White 15.78
A-11 White 16.61 A-65 White 15.71 A-122 White 14.38
A-18 Brown 14.84 A-69 White 19.20 A-126 White 16.71
A-22 Brown 15.86 A-90 Brown 15.93 A-144 White 17.45
A-31 Brown 17.09 A-91 Brown 14.51 A-148 Brown 14.55
A-36 Brown 15.92 A-94 Brown 19.16 A-161 White 15.30
A-38 White 17.67 A-97 White 15.93 A-167 White 14.78
A-50 White 15.68 A-104 White 15.34 A-175 Brown 15.29
NBS-5 White 10.26

Fig. 2.2.1.

P i Mo = s ;
= = T
o Bl
i

Performance of the hybrids of button mushroom

farF 22.1. 927 G/ & 175 VSN LT BT Bl G
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(ii) Evaluation of Agaricus bitorquis (summer
white button mushroom) strain

A total of 11 Agaricus bitorquis strains available at
ICAR-DMR, Solan Culture bank were evaluated
for yield and quality so that breeding lines can
be selected. Out of eleven strains evaluated,
six strains were selected for further breeding
programmes (Table 2.2).

(ii) vTR®w Frgeivfagy (AR ®I3c de+ gH)

T BT JATHA

QUG 3R IUTaT & oY WG U—gH IrTau™
FIeelerd, |ied @& e’ d9d H Suasd o 11

TIR®Y FIgCINfae ¥ DT Hedidh fhaT TAT Tl
USTE gl &1 939 fHar S @ | Jedid fhy
U YRE SUNGT H A B SUNG] DI M & Fo+
FHRIBAT & folg o1 T (@1feradt 2.2) |

Table 2.2. Selected strains of summer button mushroom (Agaricus bitorquis)

arfer®t 2.2, A 924 Y & FAa U (TIRSE igcividan)

Strain % BE
AB-3 7.95
AB-5 7.16
AB-6 8.60
AB-7 10.15
AB-8 7.27
AB-9 7.29

(iii) Identification of button mushroom strains
with wet bubble resistance

Outof 175 strains of button mushroom, 110 strains
were evaluated for disease resistance against
wet bubble disease. The strains were cultivated
in triplicate and Mycogone perniciosa spores were
inoculated at the time of casing @ 200 spores/
ml and each bag was inoculated with 50 ml
spore suspension. The strains showed different
levels of sensitivity towards wet bubble disease.
A total of six strains have shown complete
disease resistance and selected for molecular
analysis and will be used as breeding lines for
the development of wet bubble resistance button
mushroom strains (Table 2.3).

(iii) et gerg ufoRI" a1l 91 G > IUAGT
@I ygar

e W B 175 IUMGT H F 110 SUWGT BT JATH
T gAgetT I0T & Raath 9T UfRIES et & forg
far r or| 99 afcal | SuMal &I A B TS
oY 3R FIZHIIIT GHRIIT SISO BT 200 FISII]
/ THUA & JATARYT & THI STl AT 3R UAh o7
®1 50 fHefleiiey dIomY] efas & | o 1=
| Ial o T geAgelt I & Ui FeTeierdr &
=~ wRI &7 Q@ | | ©8 el 7 goi AT
gfeRy femn 2 &R amuifdes faveryor & forg g
T & AR e gager R 9ed g SuMal
(@rferer 2.3) & fae™ @ forv ToT oAl & ®u #
SUANT fHAT STQT |

Table 2.3. Strains of button mushroom showing resistance towards wet bubble disease

arfa®r 2.3. 91 g @ 5 A 90 A7 & vfa afoRiy wef¥a owd @

No of total fruit

Strains BE % bodies No. of Mycogone
A-8 12.51 77 0
A-20 15.94 119 0
A-34 10.28 71 0
A-55 9.88 17 0
A-117 9.52 48 0
A-123 10.04 70 0

M
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(iv) Single spore isolations from diverse strains
and their evaluation for fertility

A total of 800 single spores were isolated from
NBS-1 and NBS-5 hybrids. A total of 453 (347 of
NBS-5 & 106 of NBS-1) single spore isolates were
evaluated on 5 kg compost in triplicate. Selected
27 SSIs of button mushroom were evaluated
at larger scale (150 kg compost). Data were
recorded in respect of yield, pileus diameter,
pileus length, stipe length, Stipe width, gill size
and fruit body weight. A total of 7 (NBS-1), 22
(NBS-5) single spore isolates were found non-
fertile (Table 2.4 and Fig. 2.2.2).
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(iv) fafaer Syl 4 Uea W) srema SR
Idxar & foly S9&1 JRTHA

NBS-1 3R NBS-5 WaRi | @l 800 Yl SIaiTT]
3T fhy Q| et 453 ( NBS-5 & 347 3R NBS-
1% 106) RITel WR 3nMgaAreicd & oI Ufaai # 5
e e W e fhar 77| 9ed G| &
AT 27 RTa WR g9eicd &1 e a9
M R (150 fhaum srRe) foar | U9,
UTg ol AT, UTseld oldls, WIgy oidls, WIgd dlsTs,
Tt MR IR Bl & ao & Fae § ST qof [har
T | Bt 7 (TIIT—1), 22 (THTH-5) RiTel WR
MM IR—SUSIS, Uy Y (d1ferdT 24 AR form
222) 1

Table 2.4. Yield of SSIs isolated from NBS-1 and NBS-5 strains of button mushroom
qIferT 2.4. 941 GH @ TAHITH—1 3R TASIE—5 4Gl ¥ AT f6y 1 RTa Wik rsdicdcy

AL |

SSI No BE (%) SSI No. BE (%)

NBS1-4 15.45 NBS1-170 15.80

NBS1-9 13.04 NBS5-7 24.58
NBS1-11 15.60 NBS5-56 21.91
NBS1-17 15.53 NBS5-134 22.53
NBS1-19 17.24 NBS5-148 18.55
NBS1-22 18.19 NBS5-196 17.36
NBS1-32 17.04 NBS5-199 24.19
NBS1-58 18.70 NBS5-200 21.19
NBS1-60 17.11 NBS5-203 23.62
NBS1-102 14.58 NBS5-210 25.13
NBS1-129 25.65 NBS5-242 17.75
NBS1-140 17.53 NBS5-255 16.88
NBS1-144 20.15 NBS5-284 24.26
NBS1-156 15.30 NBS-5 (Control) 16.68

Fig. 2.2.2. Cropping trials of 453 SSIs of button mushroom
[ 222 927 G & 453 UH UH 38 BT BEcT GRIETT
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(v) Testing of molecular markers (ISSRs, SSRs,
IRAPs, REMAPs, WRKY) in identified self
sterile single spore isolates from NBS-1 and
NBS-5

A total 40 self sterile SSIs of NBS-5 were taken
for the analysis. A total of 60 markers have been
selected to generate gel profiles. A total 646
bands were scored to identify markers linked
with fertility in button mushroom (Fig. 2.2.3).

Lk | " + .-..'d .« A

--.'-'i-':-ﬁ'- - qif-'u_

Eil.EEN.. Wa§ ERSf=ERE "=
R

s - iy W o i b
L e e

(31) vadlta—1 3R uadlvg—5 @ gAY
[W—4Isl Udha dIGY] 3Msdidcd d  JAvrfas
ADH  (MSTHTHIAR, TUYHIAR, TSR,
IRSUATY], SIARDATS) BT TH&T

faeetyor & oy NBS-5 & @l 40 wW@dlsl SSls &l
form T | S dwTsd 99 @ fU | 60 ATBRI
&1 T9 fHar T 2| 9ed g H IRAT ¥ IS
HIHRI B U™ R D [Ty ol 646 S8 Y Y
(fra1 2.2.3) |

Fig. 2.2.3. Gel profiles generated using different markers

faa 2.2.3. A= F1EYT BT SYINT HVD ST~ ST TIBIgeT
(vi) SR fawfia <9 @ fov 99 fafag SSIs

(vi) Inter-mating of most diverse SSIs to
develop hybrids

A total of 400 putative hybrids were developed
by crossing 40 SSIs from NBS-1 and NBS-5
strains and 32 SSIs from 11 diverse strains from
ARP programme. A total of 140 hybrids were
evaluated for fertility and yield (Table 2.5).

BT gex—afeT

THITT—1 3R TAGIUH—5 SYHG] I 40 THUHIMS 3R
IR driHA | 11 fafdy Soael 9 32 TagRs
DI B IRD fA 400 IS HaR [AdHRaa g
MY | Iaxal 3R SUS & oIy Bl 140 Fadi BT
qATdhA b T (arferaT 2.5) |

Table 2.5. Per cent BE of selected button mushroom hybrids in two flushes
AifT®T 2.5. T a2l A AT 94 G b1 T ufaera sifas awar

Selected Hybrid BE (%) Selected Hybrid BE (%)
1 16.83 90 11.80
26 14.26 136 12.46
79 12.67 NBS-5 (Control) 8.93

(vii) Breeding for disease resistance in button
mushroom

A total of seven SSR markers are developed
associated with disease resistance gene. All
the strains proved to be disease resistant
and susceptible which will be molecularly
characterized wusing Primers developed for
identification of disease resistance. Also RNA
isolation protocol in mushroom has been
standardized and total RNA from a total of 4

(vii) ¥e9 gH § AT ghkRigs gwar & fag
NEE]

AT URRIE® 9 IS Rl AT SSR AR fJaRad
fg U € | i Suwe T ufoRre iR srfoddeTeie
aTfad gu R T UfeR1Y &7 ugae & forg AR
USRI T SUANT BRp 3MMUdd Wy o =z fhar

ST | g FATdT gH H SIENEINECIGHIE BIGGA

B AHFDIGA AT TAT & IR H[AT 4 IUM&l A
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analysis has been done for up-regulation/down- gl IRTAT BT 31T fhar AT 2 3R AT UfeRy
regulation of NBS sites of disease resistance gene 3%_\, SR gudel I gRRgE o @

in disease resistance and susceptible strains (Fig.

224, Fig. 2.2.5 and Fig. 2.2.6 and Table 2.6). QdITE wgel & Jg—fafTEe /sre-fafE &
foy aafds g GRfeR fageryor fsar mar 2

(e 2.2.4, o 2.2.5 @R foF 2.2.6 3R dTferdr 2.6) |

Fig. 2.2.4. Total RNA on denaturating gel ~ Fig. 2.2.5. Single stranded cDNA
farF 224, [SATRIST el Gv GoT SIRYTY  [9F 2.2.5. Yol ¥S€ HISITTY

i i caon

Fig. 2.2.6. Gene expression analysis using RT-PCR
o 2.2.6. IIRSI—YUIRAISIN BT SYFIT BY I SJfdefh [deeyor

Table 2.6. Trait specific breeding in button mushroom: disease resistance

darferdTr 2.6. 9e4 G 4 fagivar fafdre gy A1 gfiRigs gear

Strain 10 Gene of interest | NBS domain
eatment CT of Actin CT of gene of interest dSet 5dct Fold change
n head stage 26.54 15.26 -11.28 -0.33 1.26
ruit body stage 26.54 11.13 -15.41 -4.46 22.01
Mycelium 26.54 15.59 -10.95 0
Strain 2 Gene of interest NBS domain
Treatment CT of Actin CT of gene of interest dSet 5dct Fold change
Pin head stage 26.54 18.06 -8.48 0 1.00
ruit body stage 26.54 13.77 -12.77 -4.29 19.56
Mycelium 26.54 18.06 -8.48 0
Strain 3 Gene of interest NBS domain
Treatment CT of Actin CT of gene of interest Set Sdect Fold change
n head stage 26.54 17.51 -9.03 1.42 0.37
Fruit body stage 26.54 16.26 -10.28 0.17 0.89
Mycelium 26.54 16.09 -10.45 0
Strain 4 Gene of interest NBS domain
Treatment CT of Actin CT of gene of interest Set Sdect Fold change
in head stage 26.54 15.37 -11.17 -1.15 222
Fruit body stage 26.54 13.06 -13.48 -3.46 11.00
Mycelium 26.54 16.52 -10.02 0
Strain 5 Gene of interest NBS domain
Treatment CT of Actin CT of gene of interest Sct Sdect Fold change
in head stage 26.54 20.74 -5.8 -0.9 1.87
Fruit body stage 26.54 16.67 -9.87 -4.97 31.34
ycellum 26.54 21.64 -4.9 0
det (CT of gene of Interest - C'T of housekeeping gene)
0dct (Oct of gene of interest - [Ict of control)
Fold change 27-(ddct) | | |
& D
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Genetic improvement of oyster mushroom

Selection of pre breeding lines in oyster
mushroom and hybridization of SSIs obtained
from high yielding parents

Three pre-breeding lines were selected out of
which total 40 crosses were made and 10 hybrids
were developed from SSIs of pre-breeding lines
DMRP-26, DMRP-363 and DRMP-136. The
hybrids were screened in preliminary trials.
The cross C-15 showed resistance to high CO,
concentration upto 1000 ppm and high yield
upto 63.80 percent yield in two flushes compared
to control DMRP-136. Cross C-6 and C-17 also
showed superior yield compared to check i.e.
52.94and 49.66 percent respectively. The hybrid
C-17 was fast growing and showed good yield in
first flush. The day to first harvest for C-15 was
30 days (Fig. 2.2.7).

AR G & IR IR

JRRER g H W SIS de B TIT SR I
SUST & dTel WNed | UT UAUNRITE BT Hhvol

O =S o=t &1 ao+ far T o, R
A FH 40 HIF ¢ MY F IR W-—AFST gl
DMRP—26, DMRP—363 3R DMRP—136 @& SSls
A 10 Fax Aefa g U o | URMS w_iefon
HBRI DI S T T8 | B C—15 1 DMRP—136 &l
PRI &= @1 Ja=m | & Ferer § 1000 GHdGH I6
Sea CO, Wigdl 3R 63.80 UTed Tb Swa IUST B
fore uforrer faman | o A—6 MR H—17 7 0 o7&
DI FAT | HAT: 52.94 31 49.66 U g U
s | Efis Wi—17 aoft 9 93 &1 o &R uga
erel H el U fa@rg €1 C—15 @ oIy ugetl
Hers & T 30 oA &1 o (o 2.27) |

Fig. 2.2.7. Pleurotus hybrid C-15

farF 227 rlew &glde C—15

Genetic improvement of Flammulina species

The screening of 15 germplasm of Flammulina
velutipes showed significant amount of variation.
The diversity studies based on Euclidean
distance showed that the strains can be grouped
under three classes. Group-I includes strain
DMRX-166, DMRX-400, DMRX-767, DMRO-
1204, DMRX-1446 which include high yielding
strains. Group-II includes three strains DMRO-
253, DMRX- 1618 and DMRX-768. Group-III
includes 7 strains with low yield and quality
characters DMRO-368, DMRO-367, DMRX-
769, DMRO-50, DMRO- 897, DMRX-773 and
DMRO-369. The correlation studies showed

Y qferr uafa &1 saiftie gar

Forgfordl dgicw & 15 SiAdse B WhIT H
HeAQEl A H e REre <1 eI g W
SmenRa fafdurdT SRz ¥ uar =el © fb Swel o O
A giel S Hebal 8| Fe-1 H SITHIRTaI—166,
SITHIIRURI—400, SITHIRURI—767, SIVHRIR3N—1204,
SITHRIRURI—1446 < A & O Swa SusT o
qrell el MAS g FR-1l § 09 L SITHRIRRA-
253, SITHRIRURT—1618 3R SITHIRURI—768 IMAT
g W11 9 &9 Iul 3R ore darel IO drel 7
T SIUHIRAT-368, SITHINRAI-367, SITHIRURI—769,

SITHNRIN-50, SITHANRN-897, SITHIRUFI—773
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that the biological efficiency is significantly
and negatively correlated to days to pin head
formation and days to first flush. However, dry
weight is positively and significantly related to
days to pin head formation, days to first flush
and stipe length. The screening showed that
DMRX-1618 showed moderately white colored
pileus which might a parent for breeding white
pileus lines. Moreover, the strain DMRO-773
should thick stipes with high fruit body weight
and hence suitable for firm body during bottle
cultivation. DMRO-166, DMRO-400, DMRO-
1204 and DMRO-1446, DMRO-767 showed
high yield compared to check strain DMRO-
253. Thus, above 5 strains are used as parent for
high yield. The strain DMRO-1204 was collected
from Shimla (Himachal Pradesh) and showed
good stipe length with high velvety texture
and selected as best suited ideotype for bottle
cultivation. The strain showed considerable
adaptation to higher temperatures compared to
other strains and can sustain temperature upto
18°C. Strain DMRO-166 showed a physiological
deformation during high CO, concentration
which leads to formation of gills on above side
of pileus. This feature was prominent when the
CO, concentration was above 1100 ppm (Fig.
2.2.8).

The studies on p glucan were undertaken to
access the nutritional superiority of strain. The
results showed the high B glucan strain were
DMRO-367 and DMRO-897. However, the
total phenol was found highest in DMRX-767.
Maximum fibre percent was reported in DMRO-
367 and DMRO-368 while maximum protein was
reported of 30.66 percent DMRO-367. Highest
ash was reported in DMRO-368 i.e. 14.70 percent.

A

IR SITHRIR:A-369 AMMAT T Fedey SRITH A Ul
Tel B fb DA <eram wwl 88 ad o 2 T84 & faAr
R UB Tl & oAl | THRIAS ®U A Aedds
T | TIefh, Y qo fUF Ted & AT, gt T &
e 3R wEy das P 8 db IHRHD T I
HEHdEg T SN A Ul = fh Fea—1618 H ARG
The T B U fowrs fQan, ST Awe uiged olig=i
P Yo B foIU U SF 8 Ihdl & SHP el
SITARIRRN—773 fd & @1 i 8F afRT IR Bl Bl
TG 3ifdies BT @MY 3R SeIY diiel T Wll 3 Hofge
B & ol ST © | SIUHRIRII—166, SITHIRII—400,
SITHITRIN—1204 3R SIVHINRIN—1446, SITHAIRIN—767 =
UH T SUHRIRRM-253 1 Jorl H o Il fRErs |
39 UPR, S IUS & folt SFd & ®U H SWRRD 5
IUGT BT SUART fbar SIar 1 SIUHeIRR—1204 fded
D1 Rer (BAra 9ewn) | UHd fbar . of 3R =
TG g1C BRI I a9 Bl Ty fadrs T8 3R
A B W B oY A IuYh WA H AN 7| T/
A 7 3T T DI Gl H e dgHE & o i
3Tde fewmr @ik 18 °C T AHM HE Adhall & | T
SIUHARSM-166 - S=a CO, Higcll & SR U TRIND
fApfcr fazarg S UIse™ @& SW & R% TAhel B 0T
BN 3R < Sl & | I8 faRiwar o« 95 o 5ig CO,, gl
1100 UGG (o 228) | SR oY |

T & U e SISl dd ugan @ forg B e
W ey fbar | gRuE W udr =l fe Sw 3
T I SITHITRAT-367 AR SIUARIRS-897 & | BTetifds,
SIUHIR3M-767 W A fhAlcl Fa9 AT U1 TT |
SIUHRIRAN-367 3R SIUHAIRSN-368 H 3MfhaH BIga
gfaeId qarm T S siffiedd WM 3066 e
SITHRIRRN—367 ¥ oI | e SUTET YT I 14.70 BRI
SITHITREM-368 H aof & TS |

Fig.2.2.8. Diversity in Flammulina species

farF 2.2.8. wetglorr gamiadr | fafaerar
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Genetic improvement of Shiitake mushroom

Single spore isolates (SSIs) were isolated from
the diverse parents viz. DMRO- 327; DMRO-329
and DMRO-276. Further, these SSIs were used
to make a total 42 crosses for development of
the hybrids. Overall 25 putative hybrids were
developed out of total 42 crosses. Further, twelve
hybrids were confirmed by presence of clamp
connection (Fig. 2.2.9).

&
|| oA
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TCd GH P JJAIRG GaR

Yol 9G] IMgRleied (THURRNTS) SITH3IREN—327,
SITHRIRR—329 3R SITHIR:N—276 BT fafder tNew
W ST fHAT AT OO | $HD AT, I YIS
BT SYTANT HB:I & b & oIy @t 42 FHx a1
& forg faam T o1 | ff 42 HHRON H W FHol [Aa.
FX 25 WA W) fasad fHy Y| sHa e,
T paeE (R 2.2.9) BT SURATT | IRE AR

=" T,
e L O

Fig.2.2.9. Clamp connection analysis in the hybrids

faa 229 8I8fdS & Tl Hid9rT A9ty

Genetic improvement of paddy straw

mushroom

Mating type characterization of SSIs of V.
volvacea

The mating type genes were confirmed by
sequencing followed by submission of mating
type genes in NCBI database (NCBI ID:
OM649180; OM687167; OM687168; OM687169)
as shown in (Fig 2.2.10).

&9 Y3iTel ¥ bl AqdIR1d AR

dl. AT & gHyEaTg &1 4T ergu
EEMEGHE

TRAIATE Seed (TR sl 3MTH649180;
3MTH687167; 3NTTH687168; 3NUA687169) H AT TI8U
@ gfte 31 713, o & (R 2.2.10) # R@mm
=l

Fig. 2.2.10. Mating type gene profiling in using specific mating type genes
o 2.2.10. fA¥re AT FepIv & ST BT GYIRT Y H HIST 189 1T HIBISiorT

Three SCAR markers were used to analyse the
diversity of the different SSIs. Variations were
observed in these SSIs (Fig. 2.2.11). Further,

mating type characterization of these SSIs is under

faf=1 SSIs @ fafaerar &1 fageryor &= & forw G
SCAR HT&RI T SUINT fhar a1 o | 39 TAUHRTS
(frar 2.2.11) & fafduar <& 7| s9@ oram@r, g9

%
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mating type characterization of these SSIs is
under progress.

TATHRATS BT HET <9y oefor gof= oy R 2 |

Fig. 2.2.11. SCAR marker analysis of different SSIs
o 2.2.11. fAfA=T vavwsig @7 SCAR #1eY 39619

Cultivation trial of SSIs of V. volvacea

Spawn prepared for the cultivation trial of the
thirty-four SSIs of the DMRO-1072 and DMRO-
464. These SSIs were evaluated for the fruiting/
non-fruiting test. The results indicated fruiting
in only few SSIs (Fig. 2.2.12). Further, these SSIs
will be used for the development of the hybrids.

S R Rl 7 i e e
e f . wici H

Fig. 2.2.12 Cul

tivation trial of different SSIs of V. volvacea

ft TIEARRIT © TATHIATS BT SUTe ULI&or

SITHIIRSN-1072 3R SIUHRIRAI-464 B TATINT THUHATS
P Wl geor & forr wWiE daR fRur M s|
CHUHRNTS HI DA WfeTT /AF—H{ET wRIeTT &
forg favam wram o | uRvme e g vaaas (R
2212) ¥ B BT Hdhd <d B 3eTTan, s

TIUARNTS hI SYANT Fhxl & fderg & forg fhar
STTQATT |

et @

e e

2212 d1. GIcARIAT @ [QfA~T THOWSIE BT Geqra Ve
Evaluation trial of selected five strains of gJraRuer & =ufa uig SUARY &T LRIC |

Volvariella

gleror

Cultivation trial of the selected five strains at o50C Ww Tufag ug Sudel & TN G0 5 <
25°C identified two strains (DMRX-1334 and It (SITAARTRI—1334 aiR STHRIRTRI—1723) 1

DMRX-1723) as Volvarialla bombycina (Fig. 2.2.13).

Ugd™ Fledvgrer arsaT (S 2.2.13) @ w9 H @ |

a>
23
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Further, these strains were subjected to DNA g@e arofrar, 59 Sudel &l S 3MM0fded g8
isolation and ITS-based PCR application for their ¢ fyv Suav amgdionm ok arsdva—amenRd
molecular identification. The sequencing results ofeae o SREGLH
and NCBI BLAST analysis also confirmed the V. Wﬁ o T NCBI b \mﬁggaw ;I'?Tﬂ j;l ey -

bombycina and these sequences were submitted
in NCBI database (NCBI IDs: OP094830; @1 3 @1 3R 3 %% NCBISeaw ( NCBI IDs:

OP087502). OP094830; OP087502) % W fy Y |

wt (g | lem) | fom]

- Average fruit body Stipe length stipe width
>
#7 | e | 27

Average fruit | Pileus size = Stipe length
bodywtig) = f(em) = (cm)
111 16.5 22.7

| Stipe width {cm)

Top | 2.2 |

Fig.2.2.13.Cultivation of the DMRX-1334 (Volvarialla bombycina)
eI 2.2.13. DMRX—1334 @1 &l (qIdRarer i)
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Genetic improvement of milky mushroom

Morphological based diversity of different
strains of milky mushroom

Cultivation trial of the different milky
mushroom strains identified eight high yielding
strains. Morphological based diversity analysis
of different milky mushroom strains categorized
these strains in four clusters. Group B contains
five high yielding strains followed by group D
(Fig.2.2.14).

gferar g &1 gaif¥ie gur

g g @ fafr= Sudsl @) wuree
ameTRa fafaerdn

o g @ (ifT= sl & ot wWerr § 3=
SUST o dTell 36 fdl @ uga= &l s | fAafa=
SO g SuMEl @ wuTHd TR fafdear
faeeiyor 7 39 IUMRT ®T AR g # afied e |
e H U 9T IUG o drell A% 7, s
qre FE—9! (forF 2.2.14) 7|

Maorphological based diversity
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Fig. 2.2.14. Morphological based diversity of the different milky mushroom
farF 2.2.14. faf=7 ST G/ SUHeT B wUTHS TR [afderar

Molecular barcoding of different strains of
milky mushroom

The different strains of the milky mushroom were
subjected to DNA isolation and ITS based PCR
amplification for their molecular identification
through sequencing approach. All the sequences
were subjected to NCBI BLAST analysis and
confirmed as milky mushroom. Further, all the
sequences were submitted to NCBI database
(Table 2.7).

i g @ a1 gd<l @1 uifds IRSIfST

o g & AT SUWET BT IghHIT giRedhIv &
HEH S S9D] SMIfdd Uga™ & foIv SITY 31 ma
3R 3MgAITy 3meRd YRR e @ <1 faar
TN AT | | JAHA TRAEIRE <Re fagaiyor &
I o &R T g & wu A gfiec @ s ot
SAD ITeAmal, T HH TNIEIRIS Scred (dTferdr 2.7)
# oRgd fag T 9|

Table 2.7. NCBI IDs of the different strains of the milky mushroom
difer®t 2.7. R N @ A= yoRl @1 gadidiens g

S. No. | Culture Bank ID NCBI ID

1 DMRO-129 ON307076
2 DMRO-298 ON307077
3 DMRO-315 ON307078
4 DMRO-419 ON307079
5 DMRO-46 ON310887
6 DMRO-54 ON310888
7 DMRO-81 ON310889
8 DMRO-201 ON310890
9 DMRO-202 ON310891
10 DMRO-299 ON310892

a>
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11 DMRO-303 ON310893
12 DMRO-305 ON332080
13 DMRO-310 ON332081
14 DMRO-311 ON332082
15 DMRO-322 ON332083
15 DMRO-322 ON332083
16 DMRO-325 ON332084
17 DMRO-421 ON332085
18 DMRO-448 ON332086
19 DMRO-454 ON332087
20 DMRO-528 ON332088
21 DMRO-115 ON350811
22 DMRO-314 ON350812
23 DMRO-316 ON350813
24 DMRO-321 ON350814
25 DMRO-266 OP526972
26 DMRO-319 OP526973
27 DMRO-304 OP526974
28 DMRO-521 OP875091
29 DMRO-675 OP875092
30 DMRO-798 OP875093
31 DMRO-811 OP875094
32 DMRO-843 OP875095
33 DMRO-1007 OP875096

Clamp connection analysis and evaluation trial gferm W @ A= gda diwrvg arsHdcyH
of the different single spore isolates (SSIs) of (TETEaTS) &1 FAW e faveyur i
milky mushroom .

AT T&oT

Clamp connection analysis was performed in the <o & (SITHARAN—38 3R SUHaMR3N—302)
twenty eight SSIs of the milky mushroom strains & THTFRNE & Forrg Beiger fagoryur faar
(DMRO-38 and DMRO-302). Clamp connections sy oy | qotrg aeiger el tNed & A 3 MU
were observed only in the parental strains, while o gy TS GO ORI IR o
in all the SSIs clamp connections were absent ST T

(Fig. 2.2.15). Further, these SSIs were subjected l(quwz 22*\;1 2%% T 3? . Qg_;—i;% iﬁ?};g
to cultivation trial and no fruiting was observed et &1 A TR o W 329wy T e

in the SSIs which indicated heterothallic nature. ; e £
Hybrid development using these SSls is under é?lT:‘ %ql-\rg; SIEIEE) P PR

progress.

In all the 5515 : Clamp connection

fra 2.2.15. SITHIRIN—302 3N SIVFINSI—38 & A~ TEUH3ITS H Folvg H1aoTT
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Genetic improvement of Macrocybe APl 3T RS garR

Cultivation trial and molecular identification AHIATSdl P Al TNeIoT R 3MvIfadd yga=
of the Macrocybe

Seventeen strains of the Macrocybe spp. were NP et SN
subjected to cultivation trial. Fruiting was a9 | Baa A G‘?ﬁgas S ézfﬁ T;T_\?r H\_;r;

observed in only nine strains, while in others : . s
no spawn run or fruiting observed. Molecular ™ F PIy W T A1 B Tel | S Al

identification of these nine strains confirmed SU#&l @1 3MUfAd Tgard 7 HAprarsdl wefer o
the identity of the five strains as Macrocybe spp. U # Ui SUal &l Ugem &l gfie &1 | (NCBI
(NCBI ID. OM777152, OM777153, OM777154) ID. OM777152, OM777153, OM777154) 3R a1
and others as Calcoybe indica. Maximumaverage &aRiEdl emr & wU # | Aprasal oroiadr &

fruit body weight and yield was observed in the  gyraarran— @ # AT aiTd Wl aiR
DMRO-382 strain of Macrocybe gigantea (Fig. 3362 i qut-
2.2.16). Sl <l T8 (R 2.2.16) |

Fig. 2.2.16. Macrocybe gigantea strain DMRO-382
ferm 2.2.16. ABRATEST ST %27 DMRO—382

27



Annual Report 2022

2.3 CROP PRODUCTION

2.3 el Sdlq-

Refinement of cultivation technologies in
button mushroom

(i) Compost formulation using paddy straw
alone and in combination of wheat straw

Physico-chemical analysis of all the base substrates
was done with respect to Nitrogen, Oxidizable
carbon, Total organic carbon, C:N ratio, water
absorption potential, etc. Based on the results,
compost formulations were developed using wheat
straw, paddy straw and wheat straw + paddy straw.
Composts were prepared by all the three formulae
and their physico-chemical parameters with respect
to pH, Electrical Conductivity, Nitrogen per cent,
Moisture (%), Carbon per cent, and C/N ratio were
observed at each step of compost preparation. Finally
crop was raised using all composts. In all the three
combinations, combination of wheat straw and paddy
straw yielded maximum BE of 10.55 % in a single
flush (Fig. 2.3.1, Fig. 2.3.2 and Fig. 2.3.3).

P \ \

9 g 4 Jdl urenfifear <1 e

(i) 3D g9 & A AR A & A & WIoH
BT STANT HXD HIE JIR BT

ASEIoH, JAaATSIgodd PIEd, Bl BIETD BIa,
C:N 31U, STel JAGNYOT &, NS & Fag H |
99 gsdge &1 difde—-marafee fageyor fear ar
o7 | URVMI & SMUR WR, Ig & 4, g9 & A 3R
g, BT YT + G Bl T A SRS JAR BT T |
SRS I I P gRT TR U 77 o &R e
IR &)1 & Jdd oaR01 | digg, fIga areaa,
ATgCIoT uferd, T (%), Prea ufaerd R /T
JUTd & Hder H 9 Hifs—IRmafe iRefer <@
T | [T H A WIal BT STIRT R HAA SIS
TS | Al FASH H, T8 @ 9 3R 919 & e &
FATST | Udhel Feal H AfhaH 10.55% Sifdd qefar
e g (R 2.3.1, 1 232 3R 5 23.3) |

Fig. 2.3.1. Crop in wheat straw Fig. 2.3.2. Crop in paddy straw  Fig. 2.3.3. Crop in wheat +

based compost

faF 2.3.1. 18 @
STEMRT @Te d Beier

(ii) Yield evaluation of mustard straw based
compost against wheat straw control

Physico-chemical analysis of the base substrates
was done with respect to Nitrogen, oxidizable
carbon, total organic carbon, C:N ratio, water
absorption potential, etc. Based on the results
compost formulations were developed using
wheat straw and mustard straw. The results of
the experiment showed higher productivity in

based compost

farF 2.32. &7 @ gvTet! farF 233 g + €17 @I
STETIRT @rg d Begor gNToil TG @Iq H Bl

paddy straw based compost

(i) g ® Y8 & P W4 & I W
ARG ©TE ST SUS JeATH

I FIg e BT Hifdp—<r e fagayor Aggom,
JfAISISolad B, Bl PG Hled, AL
UTd, STl A=Y &l 3ffe & daer H fbar wan
o7 | URUIHT & JAER TR I8 & 4 AR ARAT & A
BT STAN HRD W JIR DI T | TR & gRomsH]

WAl B Y W ARG @I (qrferdr 2.8) 4 Iz
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in mustard straw based compost (Table 2.8). JuTehdr fedTs |

Table 2.8. Comparison of wheat and mustard straw based compost formulation for productivity
of button mushroom

AIfeTdT 2.8. ¢4 GH & IWGHAT & U g AR Al & H W JEIRT @ig GAHT 3
g

Total yield in gm [Total bags Yield /bag BE (%)
Mustard straw (372594 240 1552.475 15.5
Wheat straw 285984 240 1191.6 11.90

(iii) Yield evaluation of mustard straw, wheat
straw and paddy straw compost without use of
chicken manure

(iii) Fff &g @ STAT & far w=aEr @ g™,
g @ 94 SR g9 & Yald ©Is &1 Sue
AT d

el & o Ry W, Pif w@re &1 SuAnT fHhy fo
HHRT HIFHeeM R AI fhar 137 iR g, o
IR ARAT & [ BT STAN IRd Bl faamRad
T 77 | 971 GH B HHA DI AEIDAT B ITTAR
Al gAEReT H G Ao dgferd ot | fafre
JMER AR & oY 9geh G Tl & AN & |1
o fear ar & (arferar 2.9 iR darferdt 2.10) |

On the request of farmers, studies on compost
formulations without using chicken manure
were taken up and formulations were developed
using wheat, paddy and mustard straw. The total
nitrogen was balanced in all the three formulation
as per the requirement of button mushroom crop.
The formula used for the different base material
is given below along with the cost of cultivation

(Table 2.9 and Table 2.10).

Table 2.9. Formula used for preparation of compost without using chicken manure and yield
parameters

arferst 2.9. 3l @rg 3R Suw AUSEy &1 YA oy 1 @R AR F[ @ foag g9

fam S arer wiger

\Formulae Paddy straw Wheat straw Mustard Straw |
Straw 1000 1000 1000
Wheat Bran 40 100 40
Cotton seed cake 90 125 110
Urea 15 15 10
Gypsum 50 50 30
Chicken manure 0 0 0
Bags 236.00 268.00 223.00
Total compost (kg) 1652 1876 1784
Yield (kg)/’kg compost 0.086 0.092 0.129
BE (%) 8.60 9.17 12.89

Table 2.10. Cost calculation using different compost formulae and net return

arferst 2.10. A= @IT ®Rfd R Yg Red o1 STINT X dRTd 1 01

‘Cost Paddy straw Wheat straw Mustard Straw
Straw 2,500 8,000 4,000
Wheat Bran 400 1,000 400
cotton seed cake 1,800 2,500 2,200
Urea 75 75 50
Gypsum 100 100 60
Electricity 1,000 1,000 1,000
Labour 6,000 6,000 6,000
&>
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Total cost 11,875 18,675 13,710

Sale of mushroom 30,429 36,857 43,125

Depreciation 3,067 3,067 3,067

Spawn 2,360 2,680 2,230

Casing 1,416 1,608 1,338

Total cost 18,718 26,030 20,345

Net return 11,711 10,827 22,780
(iv) Identification of standard casing soil for (iv) e G &I Gdl & foy 99e ofET A
button mushroom cultivation 1 ygaE
Physico-chemical parameters for standard <7 gH & forg w9 sraRor g Al die i

casing soil for button mushroom i.e. peat moss
was studied and at the same time all the raw
material used for casing soil in our country were
analysed for those parameters such as pH, EC

& Yifde—aae Aucs) &1 gId fear AT
IR AT B BHR T H MR g B forw Sy
fby ST a1l | ®ed J1el @1 pH, EC (ms/cm),
BD (g/cm3), PD(g/cm3), |=ydr (%) 3ffa Argge!

(ms/cm), BD (g/cm3), PD(g/cm3), Porosity (%) (a-n%rcm 2.11) R ISICH o S N, OC,
etc. (Table 2.11) and chemical properties like N, TOC &k C:N aqud & forg fagewor far
OC, TOC and C:N ratio (Table 2.12). (@ 2.42) |
Table 2.11. Physical properties of casing soil raw materials
aiferdr 2.11. &) & &= AT & AEROT & HIfdD o1
pH Electrical Bulk density [Particle density Porosity
Conductivity (ms/cm)|(g/cm3) (g/cm3) (%)
Coco peat 6.57 1.26 0.11 0.53 79
Burnt rice husk 9.28 5.42 0.48 1.91 74
Soil 6.77 0.525 1.2 241 50
Farm yard manure 7.13 1.52 0.45 1.7 73
Spent mushroom| 7.62 541 0.17 0.97 82
substrate
Standard for casing soil | ~7.60 ~5.00 ~0.35 ~0.50 ~45
Table 2.12. Chemical properties of casing soil raw materials
arfa®T 2.12. €Y @& $=d A1  SMERVT S ARG T[0T
Nitrogen (%) |Oxidizable Carbon (%) [Total Organic Carbon (%) |C/N
Coco peat 0.56 38.18 49.25 87.95
Burnt rice husk 0.14 6.54 8.44 60.26
Soil 0.19 2.61 3.35 18.06
Farm yard manure 0.61 24.00 36.96 51.03
Spent mushroom 2.13 25.61 33.03 15.51
substrate
Standard for casing ~1.00-1.20 ~40-50 ~51-64 ~40-50
soil

The experiment of formulation of casing soil using
different sources was carried out as per the details

given in Table 2.13.

qrferaT 2.13 ¥ Iy T fAaRor & rgaR fafv= arai

BT START HRd 3MaR0T ) & 97 &1 ganT fhan

T
30
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Table 2.13. Casing soil formulations used for experiment

drferdt 2.13. T & fIU SUAT &) o4 arell g @ J1 &1 AraRoT

Combinations Component 1 (Component 2 [C N C:N EC

Coir Pith + FYM 0.2 0.8 34.618 0.60 57.70 1.47
Coir Pith + FYM 0.1 0.9 32.789 0.61 54.20 1.49
Coir Pith + Soil 0.3 0.7 17.13 0.30 56.92 0.74
Coir Pith + Soil 0.2 0.8 12.55 0.26 47.52 0.67
Coir Pith + SMS 0.8 0.2 46.006 0.87 52.64 2.09
Coir Pith + SMS 0.7 0.3 44.384 1.03 43.05 2.51
Coir Pith + SMS 0.6 0.4 42.762 1.19 35.99 2.92
FYM-+BRH 0.9 0.1 28.708 0.56 50.99 1.91
FYM-+BRH 0.8 0.2 26.456 0.52 51.27 2.30
FYM + soil 0.9 0.1 28.201 0.57 49.65 1.42
FYM + soil 0.8 0.2 25.442 0.53 48.37 1.32
FYM + soil 0.7 0.3 22.683 0.48 46.87 1.22
FYM + soil 0.6 0.4 19.924 0.44 45.08 1.12
FYM + soil 0.5 0.5 17.165 0.40 4291 1.02
FYM+SMS 0.9 0.1 31.167 0.76 40.90 1.91
FYM+SMS 0.8 0.2 31.374 0.91 34.33 2.30
Soil + SMS 0.9 0.1 6.336 0.38 16.50 1.01
Soil + SMS 0.8 0.2 9.302 0.58 16.09 1.50
Soil + SMS 0.7 0.3 12.268 0.77 15.89 1.99

(v) AVT-2 trials of AICRP strains of button

mushroom

AVT-2 trial of button mushroom was conducted on gcq P TIST—2 T Qgﬂgqﬁm ® foro
6 selected strains for AICRP with 5 replication and 34

each replication comprised of 15 bags of 10 kg each.

and Fig. 2.3.4).

(v) 9o GH & WISHRIRE ¥ T gdidi—2

gleror

6 I Al W 5 UIGRT & A1 far Tar o

The maximum biological efficiency was achieved in AR &S ufdApfer § 10 fhelium & 15 7 wfie

AVT-22-204 strains of button mushroom (Table 2.14 91| g9 G & AVT-22—204 FoF ¥ AfHIH SIfd®

AT UTd DI T3 (@Tferadt 2.14 3R T 2.3.4) |

Table 2.14. Per cent BE of different button mushroom strains evaluated
under AVT-2 in two flushes

arfeiaT 2.14. 1 ¥a2 A TIdI—2 & d8d JeAid fHY Y A= 9eq

g9 Iudal @l ufaea Sifde qaarn

31

Strains BE (%) Strains BE (%)
AVT-22-201 13.11 AVT-22-204 17.23
AVT-22-202 10.56 AVT-22-205 15.77
AVT-22-203 14.87 AVT-22-206 15.47
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Fig. 2.3.4. Evaluation of button mushroom strains under AVT-2 trial

farF 2.3.4. UdIcI—2 TRIETTT & TET 9C7 GH Bl [vH BT FodIdbT

Impact of different casing materials on the yield of
milky mushroom

Casing material plays an important role in milky
mushroom cultivation and yield determination.
Impact of different casing material on the yield
of milky mushroom analysed with eight types
of casing material sterilized by formalin, tunnel
pasteurization and autoclave method in the
poly-ethylene (PE) bag system. Significantly
high yield was observed in the garden soil
+sand (75:25) casing material prepared by tunnel
pasteurization, autoclave, formalin method and
formalin treated - Farmyard manure (FYM) +
sand (75:25) casing material (54.3-56.3%). The
lowest BE was observed in the coir pith casing
material (32.3%) (Fig.2.3.5 and Fig. 2.3.6).
As utilization of the polyethylene bag is not
environment friendly, therefore this study also
explored the cultivation of the milky mushroom
in the bed system with two types of casing
material prepared through tunnel pasteurization
method. Similar BE was observed in the FYM+
coir pith (80:20) and garden soil+ sand (75:25)
casing material in the bed system. In addition,
without casing treatment revealed mass pinning
and inability of the fruit body maturation in PE
bag system. In bed system, the fruit body was
matured with curved stipe and yielded (BE-
28.5%) in absence of casing.

ST g $ Sus wR AT smarer adl
$T 941d

T g BT AT IR IUST FEReT H STaRoT |
He@yul qfAdr T 8 diel—uidelim (@1E) &
ReA @ wiffod, T UeaRIgoe™ iR 3ifciderd
Y gRT PICURRT MG ISR B HRET Al &
AT SOT A Bl [uS UR AR TR AT @
TATd Q@1 AT | ool wY I A UTTgRIDRY],
JMerderd, WiHfed fafer gRT Su=nRa o+ @1 g
+ X (75:25) 3R BiHfed ISTART - MR DI W
+ T (75:25) TAT 54.3-56.3% TR IR Bl TS
MR AT H ST 9SS <@l S oft | pRR fer
JMEROT AT (32.3%) W We HH Sifdd eqar <@l
T (R 235 3R R 2.36) | T dleliefia 7 &7
STINT YAfeRvT & 3rgdrel el &, SAfely T4 3faa
T T UTTeRTSOIYE fAfy & 91eH ¥ UR qF UhR
DI IRV A & AT I8 Rieed H foar ge @
AT BT | AT ST | $AT TRE D Sifdd qeTdm 9%
Rreed § FYM + &R fier (80:20) ok «+fiar @t fAg!
+ T (75:25) maRoT AT § <A WA | gD ST,
HRAT STAR @ 31 9% 97 Rved # 98 T W
AT 3R wal @1 YRYFadr &1 31e™dr &1 gar = |
IR YUMTEl ¥, Bel Bl TRR GAIER Sl & AT
IRYFd BT ® 3R SRV & Mg § Iusl (Sfdd
TeTdT—28.5%) BRI & |
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Fig. 2.3.5. Evaluation of the Calocybe indica on the different casing material. FC: FYM +coir pith (80:20); SF :
Spent Mushroom Substrate of button mushroom (SMS)+FYM (50:50) ; SS: Garden soil + Sand (75:25); C: Coir
pith; FTG :Formalin treated-Garden soil+sand (75:25); FFS: Formalin treated-FYM+ sand (75:25); FSMS:
Formalin treated-SMS; A: Autoclaved Garden soil + Sand (75:25); WC: without casing

foF 235 faf=1 31T G UX BeAlaIgd S8BT BT oAl | VhH): VHATIYH + BIIY 1997 (80:20);
UHV © §T R BT W GH FINLT (THTAVE)HUBAISYH (50:50) THVE: F1d B [AET + T (75:25); HI:
BV O] TBelor BIAlcrT Slee—aiid @ fAg] + X (75:25); YHEVHOT: BIHlerT SUald— YHArIYH + v
(75:25): THUHHUH: BIHIcTT ZICS—VHVAYY: U: Jicldcles TS [HE] + ¥ (75:25); Sl SRV & [9+7

&0 :
s8 @4 4 MY g
L e11 =13 &g 1 fox | o 0
i 3 * 7 : = ; = i
Wi (R 53 T
03
7 LEA -
AR
= mo 2
2
7 “
i
] i L L} ) ¥ * | I 1 4 4 5 L r 1 ¥ 1 il
vz Materiabs skt Materials

Fig. 2.3.6. Days to first harvest (DOF) and biological efficiency (BE) of the milky mushroom on the
different casing materials in PE bag and bed system. In PE bag system: 1. FYM +coir pith (80:20); 2.
Spent Mushroom Substrate of button mushroom (SMS) +FYM (50:50); 3. Garden soil+sand (75:25); 4.
Coir pith prepared by tunnel pasteurization; 5. Formalin treated-Garden soil+sand (75:25); 6. Formalin
treated-FYM+ sand (75:25); 7. Formalin treated-SMS; 8. Autoclaved garden soil +sand (75:25). In bed

system:9. Without casing; 10. Garden soil+sand (75:25) and 11. FYM +coir pith (80:20) prepared by
tunnel pasteurization.
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farF 2.36. Ul d77 3iIv s Reewd H fafa=1 sravor @il ov ST G &1 Usell BedT (S181T%) 3N Gildd
qerar (d15) @ a7/ Wis 97 R 4 1. VHarIyHd + HII¥ 1997 (80:20); 2. §87 GH PT WE GH HIRT
(THYHYY) +VBaIgVH (50:50); 3. 1 @ MG + T (75:25): 4. GRT UIGNIBRYT GINT (% BIAR 1997 |
5. BiHferd SUAIRT—aHd @I AT + YT (75:25); 6. WiHleTT SUAIRT— UHATITH +XT (75:25); 7. BIHITT
ZICe—vwuAY: 8. 3Tciderd qiid @l g + T (75:25) 1 9. § RIvCH H: 37axTT & [+ 10. §7rd &1 fAgh
+ X (75:25) 3N 11. YHATITH + BIGY 99 (80:20) STT TreaNIgoiord FIRT GIIY 15T 77|

Evaluation of the milky mushroom in the bed
system

The cultivation of the milky mushroom in bed
indicated at par yield in both the casing materials
ie. FYM+coir pith (52.5% BE) and garden
soil+sand (53.0 % BE) casing material. The
minimum days of the first harvest was observed
in the FYM+coir pith casing (37 days) followed
by the garden soil+sand casing material (40.6
days) (Fig. 2.3.7). In this study, effect of no casing
material in cultivation of milky mushroom was
also observed in PE bag and bed system. In PE
bag, large number of pinhead appeared but
did not mature in to fruit body. While in the
bed system 28.5% BE was observed without
application of casing. Curved stipe was observed
in absence of casing material. The BE was less in
the bed system as compared to PE bag system
after using the same casing material.

ds Rieeq 4 gforn g &1 o aid

FINT ¥ O YW BT T QI SRAT AHAT AT
MR WE+HRR YT (525% Sifdd g&rdn) IR T
D S + T (53.0% Sifdw <eran) R arRh |
M SUST W SR @ T 2| MR AIe+DH NIRRT
DHRET (37 &) # Ugell B & =4 &= & 918
T & MEHRT oRET 9l (@oe fad) <& T8
(et 2.3.7) | 9 sy # WE 477 @R 9 Ried #
T g B well H AT SRET Gl a1 g W@
oG] 7T NS 9 H g9 a=r ¥ fuags fewrs fou
Afbd werd H uRugg =8l gU | Safd d8 feed o
991 BRTT T 28.5% Sfad gerdr <& Y | HRIT
AT @ I9E H gHECR ISy <@l AT | A
3MERYT A & START B & 916 WS ST JoTTed!
B g H d8 Rieed | Wfde qerar o4 o |

fa=T 3MmaRYT & M= B HET + 1] (75:25) MR @I
+ HRR U (80:20)

Garden soil + Sand (75:25)

FYM + Coir prth (80:20)

Fig 2.3.7.Cultivation of milky nushroom in the bed system with and without casing material

farF 2.3.7. sravor @ & ARl SiY AT € Rved § AT §F 1 @l
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Utilization of SMS for the cultivation of paddy
straw mushroom and oyster mushroom

SMS of button mushroom was subjected to
tunnel pasteurization followed by spawning
with paddy straw mushroom. No spawn run was
observed in the SMS of the button mushroom
after 20 days of spawning. Further, bacterial
contamination was observed in the SMS (Fig.
2.3.8).
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g9 YT g IR AR gH 1 Idl @
forY TaTHTE &1 SuFT

g G B THUATH Pl SIel UTReRIgOIe & A=
forar T ok 9 918 UST T gH & |1 /I
fpar Tar | e W & gHTATd H ISR & 20
a1 & 91g Bl Wi 37 8] <@ AT | 39F 3T,
THUAYH H ST |uoT <@ AT (FRrF 2.3.8) |

Fig.2.3.8. Cultivation of paddy straw mushroom in SMS of button mushroom

a5 238 927 G & TAVAYH H US! T G P Gl

Room pasteurized paddy straw was used to
cultivate the paddy straw mushroom. Further,
this SMS (whole paddy straw) was subjected
to tunnel pasteurization to cultivate the oyster
mushroom strains DMRP-205 and DMRP-
136. The oyster mushroom strain DMRP-
205 (P. djamor) was cultivated in the SMS of
paddy straw mushroom and 26.3% biological
efficiency was observed. While no spawn run
was observed in the DMRP-136 (P. ostreatus var
Florida) (Fig.2.3.9).ushroom in SMS of paddy
straw mushroom

g Yol Gl @l Tl & [y 4 UregRigpd o914
@ Qe BT SUINT fhar M1 o | $9a falrdl, 59
THTATH (X &7 & GaiTeT) Bl 3R G & SUHal
DMRP-205 3R DMRP-136 @I @l & forg ea
UTeeRTgoIe & M fhar 7 o1 | 979 Yo g
% THUHUH W IiReR g w9 DMRP-205 (P.
djamor) B W BT T 3R 26.3% SIfdd q&ar <!
TS | Slafds DMRP-136 ( P. ostreatus var Florida )
H P Wi W9 T8 <@r T4 ([RF 2.3.9) |
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DMRP-136

Fig. 2.3.9. Cultivation of oyster mushroom in SMS of paddy straw mushroom
farF 239, Ut &7 G/ & THVATH H IVCY G Pl @l

Supplementation of Manganese (Mn) in fer® gsage ¥ FNor (THYA) BT D
shiitake substrate

Saw dust with supplementation of the different RIeTss ra @1 Wl & ot wedge & w0 7 < A
concentration of Mn i.e. 50, 100, 150 and 200 mg 50, 100, 150 3R 200 iy @1 fAf= Higar &
was I1’llsed as Ii's%bs,crate ’i;) cul;ci;/atg %wds.hiitake Wb B W ABS B WX BT SUANT febaT TAT o |
mushroom. Higher number of fruit bodies was oo oo e 3§ 150 mg Mn 7g0T ¥ el & Riet

observed in the 150 mg Mn concentration as

compared to control (Fig.2.3.10). @I Jferen e < T8 (@ 23.10) |

Control : 150mg

Fig.2.3.10. Shiitake cultivation in the Mn supplemented substrate
fRIF 2.3.10. Mn Q3@ W#sagT 4 197€1d &1 @l

3%
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Cultivation of Grifola frondosa strain (DMRX-
969 and DMRX-951) of different substrate

Substrate preparation for spawnrun: Cultivation
of Grifola frondosa (DMRX-969 and DMRX-951)
was carried out on the different substrate i.e.
saw dust, wheat straw, wheat bran and rice bran.
All the ingredients were thoroughly mixed and
filled in the PP bags (1.5 to 2kg) and also in
Polypropylene (PP) bottles for sterilization at
22psi for 1 %- 2 hours (Table 2.15).

fafi=1 s e @ UISHIdT WS ¥g 1 (DMRX-
969 3R DMRX-951) &I &l

W W & fov gad e &1 dARY: 778%I07 Bleig
(DMRX-969 3R DMRX-951) @I Wil 3TeTiT—3TelT
TeIge A TR, e B qR, e Bl ogwf SR A
@R W B TS| | GEER @1 e aRE |
e ar iR I S (15 W 2 foum) ® wR e
TIT 3R 22 psiW® 1% — 2 &¢ & fory fa<issor &
fore ufelmTaTsel™ (@) &1 didat | 1 R f&ar T |
(arferert 2.15)

Table 2.15. Treatment combination for cultivation of Grifola frondosa

aiferdT 2.15. IIgBlar Hishar d) Adl & folv SUaR G-

S.No. Treatments Replication
1. Saw dust +Wheat bran 5
2. Saw dust +Ricet bran 5
3. Wheat straw+ Wheat bran 5
4 Saw dust +Wheat bran+ Rice 5
bran
5. Wheat straw + Rice bran 5

Primordial development, basidiocarps formation
stages and time period were recorded. The
environmental factor like temperature, relative
humidity, ventilation, light and time period
required for fructification were observed along
with yield (Biological efficiency).

Primordial development: After a month (30
days), orange brown exudates indicating
metabolic activities were observed to cause
discoloration of the white mycelia. At the surface
of the substrate, thick mycelial growth i.e.
mycelial mat was observed during later stage of
the spawn run. The topography of the mycelial
surface became uneven with grayish amorphous
mass. After 40-45 days grayish primordia of 1-2"
in diameter were formed on the substrate surface
in the closed bags.

Fructification: The optimum conditions for
induction of fructification were found to be 18-
20°C, 70-80% RH and good ventilation. The
details of the treatments, No. of bags and fruiting
have been given in Table 2.16, Table 2.17, Table
2.18 and Table 2.19 and Fig. 2.3.11.

Aiferss fawra, IRIFSTIH=T Toq =R IR 7

A TSl P TS| dYHIE, AUl IMMedl, dfeerv,
HIe 3R B & oIy aead 99y 3@y N
TR BRE & A1 U (Sfdd geran) o <

TS |

yrsaIfSaa faer: e 789 (30 ) & 91, ARl
WIS FG A FAGF T & Hava fyerar
g, R dwe 9rNiforar &1 dferdfdRor g 2 |
eAge b Fd8 W, WA X & 97§ & IR b R
AT ArSaferere gig A Asafeere fie <l TE |
AIS Aol AAg &I WP AR IMBR GFHA
D A INIA BN TS | 40—45 AT & 91€ d¢ 97 H
AGC FA8 R 1—2" R & X T & HHIRSAT B
e fhar 137 |

Bidcfhde: WidefhamId & MAa &= & oy
gead Refa 18—20 & Afeqds, 70-80% RUA
3R areer dfeere™ urm AT | drfetdT 2.16, el
217, aifetdT 2.18 3R arferdr 219 @R forF 2.3.11
H SUIRI, Sferal o T IR Bl o BT AR
fear Tar 2|

a>
37



Annual Report 2022

Table 2.16. Details of the treatments of Grifola frondosa (DMRX-969)
arfei®T 2.16. FTg®iar wierar (DMRX-969) & SUAR &I faavor

S.No. | Treatment No. of fruiting bags
1. Saw dust +Wheat bran 5
2. Saw dust +Ricet bran 1
3. Wheat straw+ Wheat bran 4
4 Saw dust +Wheat bran+ Rice bran Nil
5. Wheat straw + Rice bran Nil

Table 2.17. Details of the treatments of Grifola frondosa (DMRX-951)

aifer®dT 2.17. FIg®ler wiear (DMRX-951) & SUAR &I faavor
S.No. Treatment No. of fruiting bags
1. Saw dust +Wheat bran 4
2. Saw dust +Ricet bran 2
3. Wheat straw+ Wheat bran 1
4. Saw dust +Wheat bran+ Rice bran Nil
5. Wheat straw + Rice bran Nil

Table 2.18. Details of the fruiting data of Grifola frondosa (DMRX-969)
arfeT®dT 2.18. FTg®ler Hisrar (DMRX-969) & %o Sl &I faavor

No. of Color of | Yield (gm

D, | W Hnen fruiting fruit body (Fresh(gwt.)) L1820

1. Saw dust +Wheat bran | 4 Dark grey | 454.06 75.67

2. Saw dust + Rice bran | 1 Dark grey | 83.91 13.98

3. Wheat straw t +Wheat | 3 Dark grey | 192.2 32.03

bran
2.19. Details of the fruiting data of Grifola frondosa (DMRX-951)
arfer®r 2.19. frgier wielrar (DMRX-951) @ %o scl &l faavor

S.no. | Treatment No. of fruiting E;)(ljgzr Chbie l‘?{:'zls(lll(gm) BE (%)
1. Saw dust +Wheat bran 5 White 510.03 85.00
2. Saw dust + Rice bran 2 White 194.1 32.35
3. Wheat straw t +Wheat bran | 1 White 108.45 18.07

Fig. 2.3.11. Cultivation of Grifola frondoa
R 2.3.11. FISBIGT WIS Bl @l
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Standardization of cultivation technology for
Turkey Tail mushroom (Trametes versicolor)
using wheat straw

T. versicolor culture was grown on malt extract agar
medium by incubating inoculated Petri dishes in dark
at 25+2°C for 2 weeks. To prepare spawn, fresh mycelia
were cultivated on boiled wheat grains treated with
calcium carbonate (2%) and calcium sulphate (0.5%).
Mycelia colonization on wheat grains was completed
after 15 days at 25+1°C. For fruiting, a substrate
was made from wheat straw with 5-15% addition of
wheat bran. 1% CaCO, and 1% CaSO, (on dry weight
basis) were added to the substrates to maintain the
pH. The prepared substrates were soaked in water
for 24h. After removing excess water and reaching
65% moisture content, 1 kg of substrate was filled
into a polypropylene bags followed by sterilization
at 126°C, and 22 psi for lhr. After preparation and
sterilization, the substrate was inoculated with spawn
of T versicolor @ 3-5% of the substrate fresh weightina
laminar flow chamber and then transferred to the dark
growth room at temperature 25 + 1°C to complete the
spawn run. After completion of spawn run, bags were
kept for fructification at the temperature of 20£1°C
and 85+5% RH with light for 8-12 hours/day. Our
research showed that a combination of 90% wheat
straw and 10% wheat bran was the best formulation
for the cultivation of T. versicolor. First harvest was
recorded after 28 days and yield was found to be 7.50
percent (Fig. 2.3.12).
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Ug @ Y T SUANT I <hbl < GHE(grHTH
Fhidarv) © foag @dl @ de-le BT AFSIeRT

é?é%qg“fchw cbcfwaigz ?ﬂlﬁ%‘s’iﬁm 25+2°C R
3R H sAFgelcs ULl S &I giagec &R Hloc
mwﬁwwmwwlwﬁw
)
W(os%)ﬁwmﬁﬁwﬁgqﬁgzﬁm:ﬁww
AIZATRT @1 Tl & T3 | T & Tl IR AGATR
wﬁﬁW1 &l & a1" 25+1°C. R YT AT | BT
& forg, I8 B Al B 5-15% Sile & A g b
I TP I I9-—IT AT o7 | Qv §917 /G
forg wawgew # 1% CaCO, 3R 1% CaSO, (&
IO @ MR W) SIS Y |

gei & forg ol § fiar Sirar 8 | SfaRes o @
8T 31X 65% I &F ATAT TH @ 97, 1 fhar
TG C BT U Uielmmargeld &1 § R far a7 @ik

IAD 91 126°C W 1 8¢ @ oy 22 psi W fademH0T
far T | AR SR fAHEHY & 91, gsdge @l
AR WRYA deR § Aedge droll o9 & 3—5%
PR T gH B B WH B AT STl TAT AR
R WE [ P G IRA & oIy 25 + 1°C YA
R TH NI ©F H ARG B fedr Tar| A

@ YR BN & d18, ST BT 20£1°C 3R 85+£5%
IRTT & 9 R 8—12 8 /e & forw v &
Tl rell 90% 10% T8, DI g0
BT HAoE 2 av—ﬁ%v—elva%’rﬁ-cﬁ?ﬁmﬂaﬁw
ATHROT o7 | Ugell derg 28 Al & 918 <ol B T
3R Ul 7.50 wfererd urg g (s 2.3.12) |

Frultlag stage

Fig 2.3.12. Cultivation of Turkey Tail mushroom
forF 23.12. c@l 2o G P @Al
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2.4 CROP PROTECTION
2.4 BT GRET

Studies on seasonal abundance of mushroom LCEE] gfergal a7 g YYRAT UR AT

flies

Maximum population of flies was recorded Al 1 siferepeH Hedr 7 3N O B "L 7 o
in the month of May and June whereas lowest @I g 2l Safd HIH HH IMMETGT ISR AR TdaR
population was recorded in the month of October g w&=y % oot &) 7 of | Ridex 2iR sraca” & 78N

and November. Resurge of flies was recorded -
again in the month of September and October H Afaeat o1 e A g 7ot faar (o 244

(Fig. 2.4.1 and Fig. 2.4.2). 3R fort 24.2) |

No. of Files recorded in button hushroom Cultivation trial conducted in
cropping room

No. of Flies
S 8 g
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Fig. 2.4.1. Population of mushroom flies recorded during different months
5 2.4.1. faf=1 7891 & N7 Reis @1 T8 G AldaEdl &l Ger

No. of Files recorded in button Mushroom Cultivation frial conducted in cropping room
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Fig. 2.4.2. Mushroom flies recorded in cropping rooms
farF 242 FIUT &7 § Repic & T3 G Aldgar
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Evaluation of bacterial antagonists against
Mycogone perniciosa

The pure cultures of 16 bacterial isolates B-1
to B-16 were isolated from button mushroom
compost and casing on malt extract agar medium
at 25+2°C. The antagonistic potentialities of
bacterial isolates were tested against the growth
of M. perniciosa using dual culture technique by
keeping pathogen on both the sides (Fig.2.4.3).
The PDA was prepared, autoclaved and poured
in petri plates and the bacterial strains were
separately streaked on PDA in the centre of
the petri plate. After streaking, 5mm discs of M.
perniciosa (12-day old culture) were equidistantly
placed on two sides of the bacterial streak and
incubated at 25+2°C for twelve days. The petri
plates with pathogen M. perniciosa only served
as controls. Each treatment was replicated thrice.
Observations on colony diameter of M. perniciosa
was recorded and the percent inhibition over
control was calculated according to the formula
i.e. Percent mycelial growth inhibition = C
(C-T)/Cx100 Where C = Radial mycelial growth
(mm) in check, T=Radial mycelial growth in the
treatment (mm).Perusal of the data (Fig. 2.4.4)
revealed that all the tested bacterial isolates
inhibited the growth of M. perniciosa over control.
B-16 registered the highest growth inhibition of
M. perniciosa (91.89%) followed by B-14 (77.78%)
and B-7 (76.39%). B-2 and B-4 showed same level
of growth inhibition of M. perniciosa (75.00%).
Other isolates B-1, B-3, B-5, B-6, B-8 to 13 and B-15
showed 60.28 to 72.55 percent growth inhibition
of M. perniciosa.

argei 9f-Raiar & Racre Sfiaroy faRieh
BT JATd

16 JFIRT AT d—1 I di—16 D g Do
B 2542°C. WeAIH W e g @R AR Al
URISIT IR HIETH U JAMART I 37T fobar am o |
v, R B gl @ Racd daIRTT & Jsdieicd
! fOREY T BT T SRR FHoaR dh-AID BT SUART
PRD GMI IRB INTOHDT DT IGHR b a1 (7 24.
3)| YRIY IR &R 3MCIdeld ax- & 91§ Ul i
H STl 7T o 3R JFRIRAT & SWET BT Ul ©Ic &
D F YSIT WR AT I B fbar mar o | b
& 918, TH YRR (12—3F R deer) o1 5 A
S P SRIRIA h B Tl fBIRI IR F99 w4
A RGN 7 3R gRE el & folg 25+2°C R gAREE
far | /S v U @ AT U ©lcd
Do AT B Y H BRI B 2| TAD SUAR Bl
W IR QUERIT AT o7 | T YfFR7IRTT & DIl
R fHfORIT @ &1 fhar 3r o iR =T wR gfaera
AR & ITOHT F & AR DI M5 o I+ ufrera
At gig sk = C (C-T)/C x 100 Sig C
= STt Al gfg () @6 3 T = SwER 4
feaer Agafcee gfg (W) | Ser & sEdied (R |
244) 9 U gl & fb ol weror fhy g S iRad
Jgdeled o EE R A 9T & fdeN @l
A% f&AT| B—16 1 TA UFR7IRT (91.89%) BT SwaaH
e % <o foar, g9 a1 B—14 (77.78%) 3R
B-7 (7639%) &1 R @T| Bl—2 3R B—4 71 ¢H
AR (75.00%) @ fa®rRT TaRY & FAF W
fe@mn | ot smgHIeicd B-1, B-3, B-5, B-6, B-8 ¥ 13
3R B-15 1 ¢4 U7y &1 60.28 | 72,55 Hfaed gfg

Fig 2.3.12. Cultivation of Turkey Tail mushroom
o5 2.4.3. Sary giavefl &1 g7—1agr qodidHT
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Fig.2.4.4. Evaluation of bacterial antagonists against Mycogone perniciosa causing wet bubble disease of

white button mushroom (Agaricus bisporus)

o7 24.4. Gwe 97 G (CIRGE FISvRY) & el §Agerl T & BT AIGBINTIT YT & e

SAarT] [ARTER BT HodidhT

Isolation and identification of dominant micro-
flora of compost and casing soil

The aim of the study was to investigate micro-
flora in compost, casing to fruit body formation
and mushroom growth to the point of harvest,
packing and point of sale. The microbial
population dynamics of compost and casing
were determined using a plate count technique,
and sequencing of 16S rDNA. Plating revealed
greater abundance of bacteria in mushroom
compost compared to casing samples. Bacterial
isolates collected from Phase-II compost and
casing were purified and multiplied on nutrient
broth for DNA extraction. To isolate bacterial
DNA, 5 ml of 24hr old bacterial culture was
transferred to a microcentrifuge tube and
centrifuged at 13000 rpm for 1 minute and
after centrifugation supernatant was discarded.
Bacterial pellets were suspended in 500ml of
extraction buffer (i.e. 200mg/1ml lysozyme+
100Mm Tris HCl +50mM EDTA+500mM NaCl+
2ul RNase enzyme) and 50ul of 10%SDS, cells re-
suspended by vortexing or pipetting. Incubation
at 65°C on water bath was done for 30 minutes,
until the sample lysate become clear (Sample
was mixed 3-4 times by inverting in between). To
the lysate equal volume of Phenol: Chloroform

@ AR 3rarer gl @ yqE Y& aefadl o1
3IeTE AR yga

R BT e WG H HISH-TARI, Bl & TS
G Bl gy DI SE BIAT AT | PURE IR BRI Bl
ASHIIS STFRIRET TfANAT DI ©IC BISS dbh
3R 16S rDNA | & IhHU BT IUANT IR EiRa
BT T AT | SR AT BT o H ST G
e § SRR B AfMBdT BT g1 Il | IRO—fgdg
QI 3R MRV A UHA By MY JaIRTSA 3MSAeicd
B g fhar T SR gAY fepdor & forg dives o
ST TR ST T | SRIRTA SIUAY BT 3T e
% forg, 24 €¢ RM JRKIRIA HeeR & 5 Mcileliey
DI T ASHRISHIS cfd H IR fdbar T 3R
1 fFe & forg 13000 SMRUIGH &R ASHRIS fdhar ram
3R HEIRSEM & 91§ |ag W a9 dlel dT Big &
T | FEIRTS BRI BT BT g% & 500 Aelleiiex
(@7 2 200mg/ 1ml FTEASTSH + 100Mm Tris HCI
+50mM EDTA+500mM NaCl+ 2ul RNase UsiigH)
3R 10% THASITH B 50ul H STel B, DIRGRI BT Har
7 UISfUT gRT TR STT 1T o7 | 9T+ &7eF H 65°C TR
SR 30 fAde & forg fasar 3 o, <19 9% &
HeloM T &1 81 ST (T 419 H ol dRd 3—4
IR T T o) | e @ dsIe IHHE AT &
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(1:1) ratio was added and mixed properly. Then
the mixture was centrifuged at 10000 rpm for 5
minutes at room temp. Two layers were formed.
Upper aqueous layer was collected in fresh
eppendroff tube with the help of pipette. The
phenol: chloroform extraction step was repeated.
The above mixture centrifuged at 10000 rpm for
5 minutes at room temperature. Two layers were
formed upper aqueous layer was collected in
another fresh eppendroff tube with the help of
pipette. 1/10 volume of 5M NaCl and 2.5 volume
of absolute ethanol was added to aqueous phase
collected in eppendroff tube. Incubation was
done at -20 °C overnight. Centrifuged the above
mixture at 12000rpm for 20 minutes at room
temperature and supernatant was discarded. The
pellets were washed with 1 ml of 100% ethanol.
Centrifuged the above mixture at 12000 rpm for
5 minutes at room temperature and supernatant
was discarded. DNA pellets were air dried for
about 15 minutes until all the residual ethanol
was evaporated. Finally all DNA pellets were
suspended in appropriate amount of TE Buffer
i.,e.90ml. Eluted DNA samples in buffer were
stored at -200C. The electrophoresis of the
amplified DNA product was carried out in 1%
agarose gel stained with ethidium bromide (0.5
mg/ml), under submerged conditions using
1xTAE bulffer (tris HCl 10mM pH 7.4 and EDTA
1mM pH 8.0) as tray buffer. The amplified DNA
was viewed under the UV trans-illuminator
and the image was taken through Syngene gel
documentation system using Genesnap software.
Amplification of genomic DNA was carried out
using specific oligonucleotide primer sequences
27F (5’ AGAGTTTGATCCTGGCTCAG3’) and
1492R  (5’GGTTACCTTGTTACGACTT3")
Eppendorf Vapo. protect personal thermal cycler.
These specific primers were used to find out their
taxonomic affiliation to bacterial species. The PCR
amplification was carried outin Eppendorf Vapo.
Protect personal thermal cycler with a total of 35
cycles. Each cycle consisted of: Denaturation:
1 minute denaturation at 950 °C Annealing: 1
minute annealing at 550 °C and Extension: 1.5
minute extension at 720 °C. All the PCR samples
were given 5 minutes pre-amplification at 950 °C
and 10 minutes post-amplification at 720 °C. The
electrophoresis of the amplified DNA product
was carried out in 1.6% agarose gel stained
with ethidium bromide (0.5 mg/ml), under

e
P

<«

T FARIBI (1: 1) U SirST 71T 3R Sieb | A
7| R @80T & R B AIEE R 5 fAFe @ forg
10000 STRYIGH TR LIRS b a7 foRRY |1 u_el &
TS| fiUe & 9eg I SHU STl TR Bl droll TUSh
qd Y UHA fhar T AT| AT FARBE  fTeEhor
SIERMT AT AT | SIRRD A8107 BT R & A9 WR
5 fAFc @ folT 10000 JAIRYGH W HEIWRIST fdam ST
2 O <1 R 99 T2 | W) Sl WA BT AU Bl
Aeq ¥ U@ AR TN QUSH <@ H Udh b |
QIS =@ W Udhd Sl =R9 § 5M NaCl &
1,/10 =T 3R Ul STt @l 25 AT Siel TS | —20
ot Ao R 1al R SHRA fdhar 17 o | SIRih
fAsor B PR & dTIHHE R 20 BFe & fow 12000
JRYTA R ARG fhar 7 IR |z W R-are
gal faar mar| 3% @1 100% oA & 1 fHetieliey &
ST T o |

HR @ AYIH R 5 BFe & oy 12000 RUTH W
JORIh 81T DI ALIRGST BT @R Aag IR oRe dTell
BT 31 7 | TR 15 e d@ SIgAY BRI &I 8aT |
AR AT 519 T T afdre goFier anftyd &1
B 7Y | 3 # i SvT BRY DI A g I 90 Al
@1 IFRAT AHT H STl AT | TUR H YRICS ST I
200 °C R &R by 77 | ¢ g5 & w7 4 1 TAE
IHR ( tris HC1 10mM pH 7.4 3R EDTA 1mM pH
8.0) T SYANT IR STerie Rerferdi & T8 uifea
gMse (0.5 mg/ml) | G 83T 1% U™ oIl H
YA ST IUTE Bl defdhURTde fdhar T o |
vt oY @1 I SRS gfATeR @ ded < TR o
3R BT I SRY ATSRR & START HRa RIoH Siel
Told= HoTlell & AEgH ¥ ol 131 o1 | SiFifd SIug
BT yeed fafre siferT=yfderaerss WgaR 3rshH 27F
(O’ AGAGTTTGATCCTGGCTCAG3’) 3R 1492R
(O’'GGTTACCTITGTTACGACTT3’) Eppendorf
Vapo. & SWIRT axa fhar S afhra ofa
AISFAR DT <&l B | 7 AR UIgwRi T SUINT Siar]
ol @ folt S Caamiid Adgdl &I Il o
@ fog f&ar ar o| Eppendorf Vapo. # 4RiIRIR
yqe fhar 1 o1 | Bl 35 Ahl D AR AfhId =¥l
AFeR DI RAT | TS ab H Wi & AP
WA 95 °C W 1 fAe fdgmchiarer, TiiferT: 55 °C
R 1 fFe & TR 3R 72 °C R TR 15 fA9e
BT IR | S GRAIIR 1 &1 95 °C W 5 fA7e
Jd—Heed iR 72 °C W 10 9 & d1e Yeed foar T
o7 | YAt SIUAY IUTE Pl dedhIRTAST fbar 1T
o ¢ g & WU § IxXTAE W (tris HCl 10mM
pH 7.4 and EDTA 1mM pH 8.0) &1 SUWIRT IR
e Refadl & dga vRifsa® gmss (0.5 mg/
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submerged conditions using 1XTAE buffer (tris
HCl 10mM pH 7.4 and EDTA 1mM pH 8.0) as
tray buffer.To each PCR amplified samples and
100 bp DNA ladder marker were loaded in wells
of gel and the gel was run at 80 V until the loading
dye reached the gel front. The amplified DNA
was viewed under the UV trans-illuminator and
the image was taken Syngene gel documentation
system using Genesnap software. The desired
amplified bands (Fig. 2.4.5) of bacterial isolates
were cut down with the help of sterile cutter/
blade and their amplified bands were kept in
sterile eppendorf tubes at 40 C and were eluated
with Nucleospin Gel and PCR Clean- up kit
and eluted samples were further sent for 16S
rDNA sequencing. Amplification of bacterial
16S rDNA in 13 isolates was carried out. All the
isolates produced specific DNA band of 1465bp
(Fig.2.4.5). DNA was purified and the sequencing
was done. Based on NCBI blast results (Table
2.20), isolates were identified as Bacillus subtilis
(2 No.), B. rugosus (1no.), B. thuringiensis (1No.),
Bacillus wvelezensis (2No.), Paenibacillus polymyxa
(INo.), Bacillus cereus (3 No.), Alcaligenes faecalis
(INo.), Acinetobacter johnsonii (1No.) and
Pseudomonas sp (1no.). To find out the dominant
bacteria which can grow at temperatures 25-
400C samples were incubated at 25 and 40 °C
temperature to check temperature requirement
for growth. Data presented in Table 2.21 showed
that all the bacteria exhibited different numbers
of colony. Compost and casing samples were by
dominated by Bacillus spp.

[ e e

ml) & T I MY 16 %I el H qER | U
PCR waffd 1 @ik 100 bp DNA | & forg ¥
AR I STd & GRAT H s fHar a1 of 3R oid &
A R AINST ST§ b Uger! dd il Pl 80 dlee IR
TSAIT AT o7 | At ey B A S-SR
® TEd oWl T AT 3R SIFHY AFSIIR Bl SYANT
TRe B4 B RIoM Sidd Telad Uollell ¥ foram =
o | SFIRTS MHIeled & difsd yatld € (R 24.
5) Pl 913 HeR / =S DI AGE | BICT AT AT 3AR
I YA dei ®T a5 eppendorf @ H 40 °C W
T TT 7 3R YfIAARYT ot AR PCR Fell=—31a
fhe | 7Rt fdar a1 o IR FATOHS T 3T
16S rDNA HAY & o 997 Tg| 13 ASAIeicd
H 9aIRIS 16S tDNA - &1 yeed foar war| it
3NgAIeIcd 7 146bp & fARTE YT d€ &1 IR
fbar (Rrr 24.5) | ST BT g fbar AT 3R 3FJHHOT
far Tar | TRieTE ©iRe aRomHT (arferar 2.20) &
MR W, 3MMSAIeIicd & UgdM aiviordd walclord (2
SR), v (1 =R, & gRARE (1 <), dRer
JerailereT (2 FeR), YdRTereT dieh igear (1 FeR) & U
HP TS| ), T &R (3 ), Tedleror~T Bavferd (1
H), oRmeTeYy GrraT (1 1) AR wgsmrErT /el
(1 7) | v SRl T udr o & ol G 25—40
°C A9 W §¢ Fdhd &, [9br & fore amme @
JMMALIHAT DI g & oIy 25 AR 40 °C TUAN W
T DT SR febar T | <AIfereT 2.21 H IR Al
H Udr Il B fb Wi Shampi = ST T—afelT |Rer
DI USRIT & | JR7erT Fefor gRT @G 3R IR0

& T T Y |

I\L‘ Band DMA

target

f; 14g5bp
/

Fig. 2.4.5. Gene Amplification Results of 16S rDNA with 27F and 1492R primers in 0.8% agarose gel
forF 2.4.5. 0.8%S3TIINT Ofcl % 27F il 1492R HISHRI @ W 16S rDNA @ Sfi7 Haef7 aivir
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Table 2.20. Identification of different bacteria isolated from A. bisporus compost and casing soil

arfeiadT 2.20. ¢ Figvylivd HHIRC 3R ATV g A 31w fHy g fafr= Sfamvgsn @1 ggam

Srmnile e, ik Medium for isolatio.n :
Compost Casing soil

1 Bacillus subtilis v %

2 B. cereus v X

3 B. velezensis v X

4 B. rugosus % X

5 B. thuringiensis v X

6 Paenibacillus polymyxa v X

7 Alcaligenes faecalis v v

8 Acinetobacter johnsonii % X

9 Pseudomonas sp v v

Table 2.21. Growth of different bacteria isolated from A. bisporus compost and casing soil at 25°C

and 40°C temperatures

darferdr 2.21. 25°C 3R 40°C ATYHT UR U, JISv9Ivy @i 3R A1axor AL 4 e fou v

fafer=r Sframogen @1 gfy

Colony forming unit (x10*)
Sa;;:)[.)le Bacterium Butt(gnolr\n/[;(s)lsltroom Casing Soil
25°C 40°C 25°C 40°C
1 Bacillus subtilis 248.66 360.25 175.25 266.33
2 B. cereus 228.66 308.33 X X
3 B. velezensis 281.00 410.33 X X
4 B. rugosus 238.33 310.66 X X
5 B. thuringiensis 186.66 268.75 X X
6 Paenibacillus 168.75 275.25 X X
polymyxa
7 Alcaligenes faecalis 125.25 215.57 133.25 219.33
8 Acinetobacter 325.22 350.25 X X
johnsonii
9 Pseudomonas sp 210.57 390.33 90.66 130.75

Hydrolytic enzyme activities in Mycogone
perniciosa

Activities of selected hydrolytic enzymes viz.,
Chitinase, Beta-1, 3-glucanase, Beta-glucosidase,
Xylanase and Endoglucanase were assessed
in M. perniciosa causing Wet Bubble Disease
in button mushroom. Enzyme activities were
determined by measuring sugar reduction using
suitable substrates. The pathogen was cultured
in minimal salt medium- 1.4 g of (NH4)2504, 0.2
g of KH2PO4, 6.9 g of NaH2PO4 - H20, 0.3 g of
MgSO4 -7H20, 1.0 g of peptone, and 0.3 g of urea
(control) and with the following modifications:
medium M1 (1 g of glucose), medium M2 (0.5 g

;“"’H
&

arsllT 9fRgiar ¥ sisgidisfed Uoisd
arfafafera

vH. Of R W T gssiarsfed  USTTgHl
S fafess, dier—1, 3@, die—Ta IS,
STg ool 3R Terga-d @ Iffafdl &7 afdherd
frar a1, R 92 gw § Je 99o 9T BT 2 |
SUGh FAgCH BT ST IS Al H BH Bl
A9a] UoligA Tfafafern &1 fRuiRa fear war e
AT B JAqH TAd Aregd | Hafd faar 7
Iq— 1.4 919 NH4)2504, 0.2 91 KH2PO4, 6.9 UTH
NaH2PO4 - H20, 0.3 9™ MgSO4 - 7H20, 1.0 9™
U, 3R 03 UM gRar (o) ik f=faRad
HONEA! @& A1eF: 799 M1 (@ISt 1 TTH), 79 M2
(0.5 ITH T@IST + 0.5 UM MK WIREGH TTRY
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of glucose + 0.5 g of deactivated Agaricus bisporus
mycelia), medium M3 (1.0 g of deactivated A.
bisporus mycelium) and medium M4 (1 g of
deactivated M. perniciosa mycelia).

Chitinase activity assays indicated that M.
perniciosa cultured in M4 expressed the highest
enzyme activity compared to other four media.
The maximum activity (3.42Uml 1) was observed
in M. perniciosa in the extracts of medium M4 after
48 h of incubation thereafter activity decreased
until 120h. The medium control, M1, M2 and M3
expressed low activities of chitinase (Fig. 2.4.6).
In these medium, activities increased until 96 h
of incubation and then decreased.

ARAfer), wegH M3 (1.0 9 s v sy
Argfersd) IR wegd M4 (1 uM @1 AfSpa w7
Uf R AreAfera) |

frfesror wTfafafe e =1 dahd fam fb M4 H v
vH. UfFNEIT 7 3 AR AT B AT H e
USiTgd fafafer < +1 | srferean wfafafer
(3.42Uml1) T# df=Rrarar § 799 M4 & 3@ H
SHEIE & 48 ©C B 918 Q@I T3, SAD 918 fafafey
120h & HH B s | deud 9307, M1, M2 3R
M3 7 fafesst @ &9 wfafafel &1 e fear (s
2.4.6) | 31 AEIHl H, S™TE B 96 ©T TP TS

I 3R v Te 1% |

4.000

_ 3000
gzmn
Z‘zmu
31wu
1,000
0.500
0.000

dnr
Timar imtervals

3.500 e

Chitinaza

—t—C.ontrol
—m— ki1

M2
—M3
—M4
Thr

Ghr 120hr

Fig. 2.4.6. Chitinase activities of the extracellular extracts of Mycogone perniciosa in different media over an

incubation period of 120 h

e 24.6. 120 T & FHEFT 9T d @9~ HifSar § qighinT 9fHREaIaT & J1aT PIIRIT 3H i

fafe=rar afafaferar

The assays for [} -1,3-glucanase showed that
highest enzyme activity (2.67 U ml") in extracts
of medium M1 followed by M2 (2.65 U ml") after
24h . In other media, activities increased until 72
h then dropped to the minimum (Fig. 2.4.7).

B—1,3—TS[@ Bl STd F U Fell ® & 24 ©el &
9Ie 799 U1 & 31D H Soadd UoirsH TIfafafer (2.
67 J THYA—1) 3R IHd 915 TH2 (2.65 J TAYT—1)
2 | g Hifsar #, wfafafddt 72 e a& ¢t 3iR iR
A (o 2.4.7) TF R T8

Xylanase

1.000
0.500
0.800
- 0700
= 0.600
f 000
a 0400
=< 0300
Q.200
0,100
0.000
24hr

4Ehr

T2hr

Tima intervals

Fig. 2.4.7. -1, 3-glucanase activities of the extracellular extracts of Mycogone perniciosa in different media over

an incubation period of 120 h

I3 2.4.7. 120 G< B ST Al F Q=7 HIISAT § FISHBRIIT UIH10IIT & Tl 31 Bl f—1, 3—TqD7d

Tfafarerar

&
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Assays indicated that p-glucosidase activities
were comparatively higher than that of the
chitinase and -1, 3-glucanase. The enzyme
activity was higher in the extracts of M4 (23.31
U ml» after 48 hrs followed by M2 (20.81 U ml~)
after 24h of incubation (Fig 2.4.8). Other media
also showed better activities, however lesser
than medium 4 and 2.

wEl 7 dHod e & p—ra@iew afafafer
JoAd w5 9§ fAfess iR p—1, 3—Tq@-g @l
T W MM off | HHR™A & 24 S B d18 M2 (0.
81 Uml) & 915 48 €C & 916 M4 (23.31 U ml+)
@ 3D W UorgH Tfafafd 1fre off (s 2.4.8) | 399
Afsar 7 9§ Jgax wfafafrt feard, seife ara 4
R 29 FH|

25,000

20,000

15.000

10,000

Activity Wml

5.000

0.000
Qihr

24hr

B- glucosidase

—a—Control
—a—M1
—a—M2
=3
—— 4

T2hr

Time intervals

Fig. 2.4.8. p- glucosidase activities of the extracellular extracts of Mycogone perniciosa in different media

over an incubation period of 120 h

orF 2.4.8. p— 120 G B FHRIT Al H 1A= HNSTT § ASHITIT UHRIINT & Tl 3% Bl T]BINIST

Tfafarear

M. perniciosa showed comparatively less xylanase
activity as compared to chitinase, 3-glucosidase and
B -1,3-glucanase enzymes. Highest xylanase activity
of 0.86 U ml! was recorded in the extracts of medium
4 after 24 h of incubation, which decreased to 0.20 U
ml! after 120 h of the incubation (Fig. 2.4.9). Except
medium 2, in all other medium, increase in enzyme
activity was recorded until 24h then decrease in
activities was noticed till 120h. In medium 2, activities
increased upto 48h and then declined till 120h.

v AR W e p—TemiRiee 3R
B—1,3—Tcf@ T USTISHl &l el ¥ oA U H 64
STSeiryl TfAfaf faxars | SoRM & 24 € & 918 ARIH

4 B D ¥ 0.86 J TAUA—1 B STaH SgeraT TTafdfe
T B S, O SHERE & 120 € (R 249) B 9
HSHR 020 JUATT—1 Bl 5 | ARH 2 Bl BISIR, 3
T e H 24 € q TongH AR F gy <o @
T, R Tfafafe & &1 120 € T% <X g | TEH 2
¥ wTfafafer 7 48 €ei I gig g8 IR R 120 €T dh
fiRmae o |

Fig. 2.4.9. Xylanase activities of the extracellular extracts of Mycogone perniciosa in different media over an

incubation period of 120 h

faa 24.9. 120 G2 @ ST Gl § fAf~ AT § FTI5HRNT IFRTINT & JIETBIIBIT 3H Bl

47



Annual Report 2022

Overall higher activities of endoglucanase enzyme qdw S & ded URIero fhu U G4 qlefor AregHy
were recorded in all test medium tested under the 3 @_’W GSTEH @ T 9o TRRRRT o9

present investigation. Maximum enzyme activities , . :
(15.45 to 18.13 U ml") were observed after 24h of BT | HHRAT T 24 Gl B S fADH ToITeH

incubation with slight decrease till 96h followed by IfIfIfeRI (1545 | 18.13 Uml') 96 Eel adb AMe
sharp decline until 120h (Fig. 2.4.10). Y @ e 3 TE iR TS AE 120 T 95 I
fiRmae amg (form 2.4.10) |

Endoglucanase
20.000
18.000
16.000
E 14.000
= 12.000 - =4+=—=Contrel
£ 10,000 —a—M1
2 8.000 ——M2
< 5.000 —_—3
4,000 M4
2.000
0.000
Qhr 24hr 48hr T2hr 26hr 120hr
Time intervals

Fig. 2.4.9. Xylanase activities of the extracellular extracts of Mycogone perniciosa in different media over an
incubation period of 120 h

o 24.10. 120 &S @1 T ST Gl § [~ ST & FIgHIIT UHREGRT & 18] 3P Bl
e SRR
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2.5 POSTHARVEST TECHNOLOGY

2.5 ®els SuRld Ulenfral

Development of mushroom seasoning

For development of a mushroom
seasoning, six formulations of seasonin
containing 0% (control), 10%, 20%, 30%, 40%,
50% shiitake mushroom powder along with
other spices and condiments including red chilli
powder, turmeric powder, fennel seeds powder,
black pepper powder, oregano, garlic powder,
onion powder, ginger powder, dried mango
powder, tomato powder and salt were prepared.
These formulations were then subjected to
sensory and nutritional analysis. Inclusion of
shiitake mushroom powder upto 30% improved
the sensory acceptability of seasoning. Addition
the mushroom powder beyond 30% showed
adverse effect on the acceptability of the product
(Table 2.22). Mushroom powder incorporation
also improved the protein, ash, crude fibre
content and reduced the carbohydrate content of
the seasoning (Table 2.23). Antioxidant activities
when measured in the form of DPPH radicle
scavenging capacity showed a slight decrease
with addition of shiitake mushroom powder
but remained comparable to control (Fig.2.5.1).
The developed mushroom seasoning contained
30% shiitake mushroom powder and showed a
nutritional composition of 11.5 g/100g protein,
6.41 g/100g fat, 19.72 g/100g ash, 56.26 g/100g
carbohydrate, 5.75 g/100g crude fibre and 274.66
mg AEAC/100g DPPH radicle scavenging
antioxidant activity.

30 shiitake mushroom powder

G ATl &1 fabra
T G HGTel @ fdaer & fog, 0% (R, 10%,

g 20%, 30%, 40%, 50% RICTdH G USSR & AT AT

g uTSsR, gedl USSR, Wit Afed =T A9l 3R
AT B BE A0 99 UrSsY, dlell i uTssy,
AT, B UISSY, TSl ISR, IED UISS,
MR, THICR UISeR 3R A% IR far 1ar| s+
IR BT 9 Fdal AR Gy Heel faveiyor & arefi=
febar ram o | Rierd Y urseR &l 30% o A
PR W AT BT FaQT WIGRIAT § GaR 31| 30%
A s g user a9 IR @ WIGR]
R gfddmd 99a gST (@ifofdT 2.22) | R UISSI &
THEY 9 WEH, WG, hed BIsaR bl 7T H oY
R fHar iR Aafr o FEferge 9wl @
o fbar (arforer 2.23) | SdMdITe AMedhel ThdfonT
AT @ ™Y H AU oM WX uERiiRice Tfafaftt #
R R urser a4 oISl B 3™l T8 <Ifd
v & forg e o j8 (R 25.1) | fAwfad
gr AT | 30% R g arse Bl © 3R
399 115 UM /100 UTH WIS, 641 UTH /100 ITH
9T, 19.72 UM /100 UM G, 56.26 ITH /100 ITH
PIEIBISSC, 5.75 UTH /100 UTH Hed HIgaR 3R 274
66 el AEAC/100g DPPH XfSecl  Thdfo
farfafer gkt 21
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Table 2.22. Sensory evaluation of different formulations of mushroom seasoning

powder

diferdr 2.22. G w9l U8k @ A= A &1 Wad

powder

Mushroom | Color and Taste Aroma Mouthfeel Overall
powder (%) | appearance acceptability
0 6.71 6.19° 7.10 7.14° 6.57
10 7.00 7.43 7.50 7.40° 7.50°
20 7.29 7.69 7.17 7.71° 7.71°
30 7.43 7.93 7.29 7.23¢ 7.75
40 6.43 6.74® 6.82 6.29° 6.79°
50 6.29 6.71% 6.79 6.37° 6.07°
CD (0.05) NS 1.222 NS 0.724 0.655
Table 2.23. Nutritional composition of different formulations of mushroom seasoning
qIferT 2.23. T HATAT UISSY d AR AT BT 9Iwor Ha-1
Shiitake | Moisture | Protein Fat Ash Carbohydrate | Crude
powder (g/100g) | (g/100g) | (g/100g) | (g/100g) | (g/100g) Fibre
(%) (g/100g)
0 5.500¢ 9.920¢ 6.763" 18.427° 59.3832 5.607
10 5.803¢ 10.440¢¢ | 7.093% 18.527° 58.137* 5.547
20 6.037" 10.963¢ | 6.640 18.790° 57.567* 5.537
30 6.100° 11.500®¢ | 6.413¢ 19.720* | 56.260 5.750
40 6.467° 12.003* | 7.293* 19.640° 54.590¢ 6.173
50 6.477° 12.547* 7.983¢ 21.197* 51.797¢ 5.393
CD (0.05) | 0.247 1.373 0.738 1.515 2.702 NS
350.00

= 300.00 -

(=]

S 250.00 -

S

< 200.00

<

‘é" 150.00 -~

T 100.00 -

(=8

8 50.00 -

0.00 -
0 10 20 30 40 50

% Shiitake mushroom powder

Fig.2.5.1. Antioxidant activity of different formulations of mushroom seasoning powder

farF 2.5.1. G/ AT GISSY @ [Af=7 FIFTT @1 GelsiadISe Tiarafe
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Development of mushroom sauce premix

A sauce premix utilizing freeze dried
shiitake mushroom powder was developed
which can be reconstituted into sauce by mixing
with hot water. Five formulations of white sauce
containing 0% (control), 5%, 10%, 15% and 20%
shiitake mushroom powder were prepared. Other
ingredients used were wheat flour, vegetable oil,
milk solids, cheese, salt, vinegar and spices. The
sauce prepared was freeze dried for 12 hours
and milled into powder. This sauce powder
or premix can be mixed with suitable amount
of Ila)oiling water to reconstitute into sauce. The
sensory analysis of these sauce formulations
showed that sauce premix with up to 15%
shiitake mushroom powder was developed
which can be reconstituted into sauce by mixing
with hot water. Five formulations of white sauce
containing 0% (control), 5%, 10%, 15% and 20%
shiitake mushroom powder were prepared. Other
ingredients used were wheat flour, vegetable oil,
milk solids, cheese, salt, vinegar and spices. The
sauce prepared was freeze dried for 12 hours
and milled into powder. This sauce powder
or premix can be mixed with suitable amount
of Ila)oiling water to reconstitute into sauce. The
sensory analysis of these sauce formulations
showed that sauce premix with up to 15%
shiitake mushroom powder showed fairly good
overall acceptability (7.8) (Fig. 2.5.2). Nutritional
analysis of sauce formulations showed that the
mushroom powder incorporation improved
protein, ash, crude fibre content and antioxidant
activity (DPPH radicle scavenging activity) while
reducing the reduced fat content as compared to
regular white sauce. The developed mushroom
sauce premix contained 12.68 g/100g protein,
32.18 g/100g fat, 10.56 g/100g ash, 43.59 g/100g
carbohydrate, 1.91 g/100g crude fibre and 43.31
mg AEAC/100g DPPH radicle scavenging
antioxidant activity (Table 2.24 & Fig 2.5.3).

MUSHROOM WHITE SAUCE PREMIX |

g g Nifed o1 fas™

HIel gig R G qrSsk b1 STAN B Uh
| Wifed faefed fear = oon < ™ o
@ A Aee) A § SERT 9917 ST Fdhal ® |
0% (=), 5%, 10%, 15% 3R 20% R g
qI3SX Yoh Aha AN & Ui B TIR fdhy MY
| ITINT B S dTell 3= AT § G, BT AT,
3R ATl T O | IR W B 12 8 B forw
HIol § G AT 3R Uree) H e ar| s
A qrIeR AT WAGT B Sugsh A1 H Sderd Tl
P 1 fAeTe) AT 9917 S gobdT g | 59 A9
AN & AT fageryor & gar =erm ® 5 15% e
G UISeR & A1 A WAad F 16! s FH T
Heridr (7.8) (R 2.5.2) fiwams | |9 B &
qryr Heel faveryor & uar e ® f fAafia 9w
| B A H BH a9 G B HH B BY
G T3S A o1 Ui, IR9, Hed BIgaR ATyl
3R TR Tafafy (Sddiva Mfehd Hdfom
Tfafafd) & ger fear g | [Aeid g | fifde
H 12,68 UM /100 UTH W, 3218 UTH /100 UTH
I, 10.56 UTH /100 ITH -G, 43.59 ITTH /100 UTH
PIEEIZST, 1.91 T /100 TTH PHod HISaR 3R 43.
31 foeiuma sl /100 U9 SIdTT fSHA AHTS
TeERifriee Tfafafer (arferer 2.24) sik fa 2.53) |

rz.nu's'M'WHrrE SAUCE |



Annual Report 2022

—Cpntrgl 5% —— 0% WP —150 MP —— 0% MP

Color & Appearance
10

Ouerall acceptability

Plauthiles ArOma

Fig.2.5.2. Sensory evaluation of different formulations of mushroom sauce

forF 252 G G @ [@f0=7 A3 &7 Gaa GodidbT
Table 2.24. Nutritional composition of different formulations of mushroom sauce premix

diferseT 2.24. Y G Nfdw & AR AT 31 9ivor G-

Shiitake Protein Fat Ash Carbohydrate | Crude
powder (%) | (g/100g) | (g/100g) | (g/100g) | (g/100g) Fibre
(g/100g)
0 10.527¢ 38.410° 10.263° 40.133¢ 0.840¢
5 11.297" 35.310° 10.890° 41.503 1.007¢
10 12.223%* 32.670¢ 10.230° 43.877° 1.157¢
15 12.680° 32.177¢ 10.560° 43,587 1.913°
20 12.803* 27.5204 12.560° 46.283* 2.280°
CD (0.05) 1.099 1.133 1.232 2.319 0.158
F0.00 4

gED.DD i

= 50,00

Eqn_nn |

<

EED.DD -

EED.DD t i

S 10.00 - i

0.00 - A—
o 5 10 15 20
% Shiitake mushroom powder

Fig. 2.5.3. Antioxidant activity of mushroom sauce premix formulations

o7 253 G& AT HIART BT &1 Yelsiiavdise TTiafafer

Development of shiitake mushroom supple-
mented wheat flour

Rreed g &1 fd®a yx& 15 &1 3rmer

Five formulations of composite wheat uTsTe ﬁg\ @ IS D T |5"|§|5 , fafr=t vt
flour supplemented with different levels of ® Rcre g qreeR & W Reb; 0%, 5%, 10%,

shiitake mushroom powder; 0%, 5%, 10%, 15% &R 20% JIR fHU 7T 3N HIE), YN 3R
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flour supplemented with different levels of shiitake
mushroom powder; 0%, 5%, 10%, 15% and 20% were
prepared and subjected to sensory, nutritional and
antioxidant analysis. Sensory analysis showed that
shiitake mushroom powder upto 10% can be added
into the wheat flour without any negative impact on
sensory quality of the flour (Fig 2.5.4). Moreover,
shiitake mushroom powder supplementation im-
proved protein, ash, crude fibre content and anti-
oxidant activity and reduced carbohydrate content
of flour. The developed shiitake mushroom supple-
mented wheat flour contained 10.53 g/100g protein,
4.34 g/100g fat, 1.44 g/100g ash, 75.91 g/100g car-
bohydrate, 11.48 g/100g crude fibre and 7.39 mg
AEAC/100g DPPH radicle scavenging antioxidant
activity (Table 2.25 & Fig 2.5.5).

TARiTRISe fageyor & sl o | Ha<l fageryor |
Udl Il ® P e B ol orey R AT fhe
THRIHAD T491d B T8 & 37C H 10% dP RIcrd g
IS AT 1 Wadt ® (R 2.5.4) | 39 37,
RIcTd M IS IURYT WIS, INE, dod HIgas
Al QIR gERiTRISe TTfafafd § Jur @xar 2 8
A B PEBIESE AHUT BT HH Bl o | [ABRId
RIeTd g & b I8, d AT H 10.53 TTH /100 T4
S, 4.34 U9 ,/100 ITH 94T, 1.44 T /100 UM
G, 75.91 T /100 U FHEEISST, 11.48 TTH /100
U eal BIgaR 3R 7.39 B e /100 7™
SUUT  Mehd  @mdforT  YeRifwiee  TTidafafer
(arferT 2.25 @R fert 2.5.5) |

Duerall
acceplabilivy | G

Fouthfeel/tex e

Color & appearans e

10

Taste

e b floanr [Control )

e 5% Shiitake powder
A0E Shitake poeeles

e 155 ShibEAk poviccler

. WP, Shibak e porasilen

Fig 2.5.4. Sensory evaluation of different formulations of shiitake
mushroom supplemented wheat flour

farF 254. RIcrd @ %% 18 @ 31 @ [38=1 IT &7 Waal JodidT

Table 2.25. Nutritional composition of different formulations of Shiitake mushroom

supplemented flour

difer®r 2.25. R W & A & QA= A9 &1 9ivor G3=-1

SIELE Moisture | Protein Fat Ash Carbohydrate | Crude fibre
}’(?A)V)Vder (g/100g) | (g/100g) | (2/100g) | (2/100g) | (2/100g) (g/100g)

0 8 1003 [4.14 0.92 76.91 10.56

5 7.89 1028|424 1.18 76.41 11.02

10 7.78 1053|434 1.44 75.91 11.48

15 7.67 10.78 | 4.44 170 75.41 11.94

20 7.56 1.3 |4.54 1.96 74.92 12.40

>
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Fig 2.5.5. Antioxidant activity of flour formulations
o 2.5.5. 31T IIIT BT elsiiadise Tfafafe

Chapathis prepared from different formulations of shiitake mushroom supplemented wheat flour
Rrere g & g 18 & 31T & Q=1 IR ¥ da) 9Tt

Design and fabrication of improved hybrid
solar drying chamber

Based on the performance of first experimental
model of hybrid solar dryer, design of drying
chamber has been further improved. CFD
simulation was performed for five AUTOCAD
geometries of chamber design. Distribution of
air velocity streamlines and greenhouse effect
due to solar radiations were studied in all the
AUTOCAD designs of drying chamber. In fifth
(v) design of drying chamber as shown in Fig.
2.5.6, uniform and thorough distribution of air
velocity streamlines was observed. Also the
generation of greenhouse effect due to solar

Id GHRd dR—fdga g &1 oA 3k
femtor

RIS ARk SRR & Usd Wraifis Afed &
USed @ IMMUR WR GEM dld e & fSursT
H 3R GuR fHar a1 7 | dwR feorsT & ur=
AUTOCAD STl & forg HIUwS! igavor
foar T o | gET™ ®eT & | sifeidhs fearsAl
A 9R fafexell @& &R 9y 7T AT AR
HErsd u9Ea & faaRor &1 egad far Tar o |
3 256 H TUW JIGAR @M deT & d=d (
Geometry-V ) f$S8d 4, 9] 9 &Hersl &
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radiation was better in improved design as compared gH+ 3iR QTELU‘T fagwor <@y 77| 91 &) 9K fafewer
to the previous design of drying chamber (Fig. 2.5.7). & g fiqerey yvE &7 ST J2av SoERik
Newly designed drying chamber consists of twin wall qEM e B foel Reored (R 257) &1 gor §

PC sheet, four air inlets, two exhausts, six drying

shelves and 18 perforated aluminum trays. g | Y f¥ueT fbv T gur s { [l
R 4R ¥fle, IR 9y waw, &1 e, B8 gant
arel 2ot R 18 fofad vegdifam ¢ enfder €

Geometry-| Geometry-ll Geometry-lll Geometry-IV Geometry-V

Fig. 2.5.6. Simulated air velocity streamlines in AUTOCAD geometries of drying chamber
o7 2.56. G@rT H& & AUTOCAD SIIfAfT 84T @& Heard &7 T FISIerRT IRT STgav0T

(@) ' (b)
Fig. 2.5.7. Simulated temperatures in (a) previous drying chamber and (b) newly designed chamber

o 257 (v) fAee G@ H&l SN (d1) TV (S8 v Tv el # RFgeics argHr

Fabricated solar drying chamber (Fig. 2.5.8) was gary 50 OR @ FE (R 2.5.8) BT 0.056 m3/s,)
tested under forced ventilation at air flow rate of 0.056 s -
IR Y8 R R BIES dficelRE & d8d e

m3/s. Variation of chamber temperature was observed : N
with respect to the day time. It was seen that, chamber T | T & @ e H et b Ao

temperature in the range of 40-45 °C was achieved # gRad <wr AT | 78 < T {6, BrRs dfeee
under forced ventilation condition (Fig. 2.5.9). This RIfd (= 259) @& T8d 40—45 & Afcwsd o1
temperature range suitable for drying of mushroom /|7 # wey gradET U fopar 77 o7 | g Bl ﬂ@ﬁ
was recorded during the day time from 09:00 am to g fiT SUgE I8 ATOEE T & I GEE 09:00
01:30 pm and solar irradiati(;n during this period was o1 T TR 01:30 9 TP T FAT T o7 3N 39
recorded to be 300-450 w/m s & 2 A B 300450 wo/m? << Far

«»

55




Annual Report 2022

m :
| llllo

NN
Fig.2.5.8. Modified hybrid solar drying chamber
o5 258 \IET AHRT FIN—Idgd STa7

60 - = = Chambertemperature
55 | Outside temperature
50 -
5454 =--7 lo-o
3 40 - e
S 35 | -7
30 -
25 1
20 . . . . . .
08:24 09: 36 10:48 12:00 13112 14:24 1536 16:48
Day time

Fig. 2.5.9. Temperature profile of drying chamber under forced air ventilation (0.056 m3/s)
s 259 BV a1y dICelorT & T8d YT qiel P&l BT dT94TT HIpIged (0.056 m3/s )

Pesignlland fabrication of mushroom harvest- gre BdRew gieht &1 f¥ors sk fmfo
ing trolley

Mushroom harvesting trolley (Fig. 2.5.10) of carrying 24 Tell 9 Grg BT TeT &Fell dTell G ETAReT

capacity 24 kg of button mushroom was designed and ~ Sieil (for 2.5.10) o1 feome Sk A foar
fabricated. By making the use of this trolley during oI | T @ HCIg & GRTT 9 Sicll BT SUANT HD,

harvesting of mushroom, handling of mushrooms g P eSfoliT &I B9 fhar ST Fhdr & saferw
can be minimized therefore mechanical damage and ity ofy sk a@ § T B e M B R

5%




subsequent browning of mushroom fruit bodies can
be prevented.

26"
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1 42.5"

B ¥ VBT S FhdT 2 |
- 15" -
{
5.5"
1 42.5"
i L

Fig. 2.5.10. Mushroom harvesting trolley for button mushroom

o7 2.5.10. ge7 G @ o1 GH ETARCT arell glell

Nylon plugs for flexible use of phase I bunker

Nylon plugs (Fig.2.5.11) of customized design were
designed and fabricated to make the best use of large
capacity phase I bunker to their half of the capacity.
Such plugs are suitable for high pressure bunker with
spigot system in the bunker floor. Approximately 25%
increase in compost yield as compared to outdoor
short method was observed when bunker was used
for smaller lot.

RO [ §H) & oddid SYINT & fov Araa=
T

TSI &9l dTel Bol —1 §BR Bl MM g 7S] &
& TR SUART & ol A @i &1 AT far
TIT| 39 TRE & @I §h) TR ¥ Ruime Rved &
AT BE WIR §ax & oIy SWYH 8| 919 BIC dlc
& fo g9 &1 ST fhar T ar 9 oy Ay
D T H HHERT IUST H ST 25% DI Ifg axdl
T |

Fig.2.5.11. Nylon plugs for operating large sized phase I bunker for smaller compost lot
o7 25.11. BIT HURE dic & oY 98 HPHR & a0 [ §HY & Gl & o7 TIAT T
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Software for measuring post-harvest color
changes in white button mushroom

Image processing based software (Fig.2.5.12) was
developed by using MATLAB programming to
measure the color and appearance of mushroom
samples. The graphic user interface of this software
was designed for accepting sample images from the
user and displaying of results for selected mushroom
sample images. Chromatic properties (L value, a
value, b value, browning index and color difference)
in mushroom fruit bodies can be quantified by using
this software. Also software will be a handy tool for
researchers working on mushroom postharvest
quality to quantify the postharvest color changes in
white button mushrooms. Copyright of this software
has been registered (ROC number SW-15614/2022
dated 13.07.2022).

Mustroem knage Gnalysis

e il gt Toler] mage-d

B B -
gog-

eted imape-

T aan
u ke L]
Wi

I

HHS 9¢4 GH H dels @ 91 @ T gRad+
@l 719 & fov Givedar

g & T B T IR WY BN A B forg
MATLAB WU &7 SUINT HRPp AT WIRIRAT
menTRa AtedaR (et 2.5.12) fawfad far T o |
9 WICdIR &I Wfhdh IOk ScIhd STANEHAT |
TAT Bl @ WHR B IR TFT G AT
B T o | g Bl el § [0 or (LA,
a e, b AF, R8T gSa R [T IR) B 39
AFedIR BT SYART PRSP AT [hAT ST FAhdl
2| A e G H dels b aIg b T H aRddH
@1 7= FEiRT &1 & fou g= ®es & 9.
B UIET W B B dlel eEdbais & fog +ff
AFEdIR THh STINT STHRUT BHIT | 9 AIGCdAR BT
PURIGE Uoiipd fHaT A7 8 (QIRARA F=T SW
-15614 /2022 T&HI® 13.07.2022) |

Fionuits based on ol e images —
Araye

Fri

Fig.2.5.12. Software for measuring post-harvest color changes in WBM

faa 2512 987 90T & Held P §I & VT GRTdT B q19T B
fory wrFeae

M
‘z
J
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2.6 OTHER RESEARCH ACTIVITIES

2.6 3= IJaer wfafaferar

Impact assessment of selected technologies
developed by ICAR-DMR

1. Zero Energy Poly Tunnel (ZEPT)
composting method for white button
mushroom seasonal cultivation

Categorization of button mushroom seasonal

units using Cumulative Square Root Frequency
Method:

ITSHTIR—ISNTHIR gRT fapfa aafaa witen.
frfea & anfSred yvTd &1 STdclA

1. %< dcd g @) Hiuil Odl & fag SRl
Uil ufell <1 (ZEPT) suifRe fafer

GOl S SMgRT UG BT IUIART R gY 9
g AN gHhrsal B aIffavo

Unit Quintal straw/ cycle No. of bags
Small <24 100-500
Medium 24-80 600-2000
Large >80 >2000

The data were collected from 30 ZEPT adopters
and preliminary economic analysis was done.
These units were divided into small, medium
and large units.

Economic analysis of button mushroom through
ZEPT (Zero Energy Poly Tunnel) composting
method

The cost and returns from button mushroom
cultivation via ZEPT composting is given in
Table 2.26. The share of fixed cost in total cost
is 20 per cent on an average. It was highest
for smaller units (Rs. 42/ bag) followed by
medium units (Rs. 31/ bag) and larger units
(Rs. 23/ bag). The variable cost includes cost of
compost preparation, casing soil, spawn, labour
and miscellaneous costs. The variable cost/
bag was highest for small units (Rs. 132/ bag)
followed by medium (Rs. 122/ bag) and large
(Rs. 120/ bag) units. It shows the economies of
scale operating in the mushroom farms. The net
returns and returns over variable cost (ROVC)
are highest for large units. As the size of unit is
increased, the average cost declines and profits
increase henceforth.

30 ZEPT 09 a1l & Sel Udhd fhar Tar 3iR
RS e fagetyor far = | S S@Tsal @
BICI, AegH MR g1 SHIsAT H dicT AT AT |

G BT 3T [deerior

SIRT UAoil Uiell e BUIReT & A9 | 9
G B A DI ARG AR AR diferdT 2.26 H
fear o 21 | ard | AfYEa e @1
3T 20 AR B | I8 BICT SH18AT (3. 42 /97)
% oIy STadH o1, 9 916 #ead shigdl (3. 31/
&) R I SHRAT (5. 23 /9) HT WIE AT
IRATHIT ARTd H BURE TIR B BT AT, DRI
L), @, 54 ok fAfdy arrd e €| aRad-a
ST /ST BIET gergdl (2. 132/97) & o daw
A off, 39 918 HeH (3. 122 /97) iR 991 (S
120 / d7) 1Al & forq off | I8 g 31 @l H 9
8 UAM @1 iRl o <idl & | 951 Shigal
@ forw g Red &k uRad+ia amTa (STRaNdRD)
R Red a9 31fdd | S—oI §PhI8 BT 3MHR
gedl 2, JAd dNTd gedl Sl § IR JAT%T gedl
ST § |

ﬂ‘%\}
J
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Table 2.26. Costs and returns from mushroom cultivation: ZEPT method

difeisT 2.26 ¥+ @1 Wdl 4 o4 3R gfdwe: ZEPT fafer

Parameters Categories a/o Mushroom unit size (Rs/ bag/ cycle)
Small Medium Large Overall
. 42.51 30.67 22.74 31.98
Hetell e el Cost (CIRCy klery) 2429%) | (20.12%) | (15.99%) (20.43%)
Variable Cost
Compost prenaration 79.94 78.15 77.20 78.43
post prep (45.68%) (51.27%) (54.29%) (50.10%)
Casine soil 4.75 4.57 4.36 4.56
& (2.71%) (3.00%) (3.07%) (2.91%)
Spawn 9.63 9.56 9.27 9.49
p (5.50%) (6.27%) (6.52%) (6.06%)
Labour cost 33.47 25.43 24.25 27.72
(19.13%) (16.68%) (17.05%) (17.70%)
Miscellaneous cost 20 B s 1
(2.69%) (2.65%) (3.08%) (2.79%)
. 132.49 121.76 119.46 124.57
Uil Vsl Clos: (75.71%) | (79.88%) | (84.01%) (79.57%)
Gross Cost 175.00 152.43 142.20 156.54
Gross Returns 253.13 257.89 276.00 262.34
Net Returns 78.12 105.46 133.80 105.79

Figures in parenthesis are respective share in gross cost

Market analysis

Table 2.27 gives the marketing details of button
mushroom for ZEPT adopters. The average price
is about Rs. 133/ kg mushroom. The adopters
are majorly following direct selling and about
12 per cent growers are selling both directly and
indirectly. The average middleman margin is
Rs. 15/ kg mushroom and producer's share in
consumer rupee is highest for large units (90%)
which means larger growers are getting 90 per
cent of the final price paid by the consumers.

Table 2.27. Market analysis of button mushroom

AIfTdT 2.27 91 YH BT IGR fagayor

PICH H [T TU e Fbol oIlfId § wefed fovar &

CISIFACEGL I

aifeter 227 H ZEPT 399 ardll & forg ged
g & AU @1 fdaver fear w7 sied drd
ST . 133 /THUT gH § | U aTed 99 /U
H TeT fash BT TgARYT PR @ & JIR ST 12
eI STED Tel 3iR el W A 9] o I3
g | ofraa faeiferar M 15 SUd 2| 91 gdrsal
(90%) @ foIU STHIRGT U H SATEH] DI RRITRI
SUNIHISH §RT YIar &l g 3ifcd dHd &1 90
yfcrerd et <&T B 1.

Particulars Small Medium Large Overall
Average Price (Rs./ kg) 129.58 137.777 132.50 133.28
Market channel followed
Both direct and indirect (%) 15.00 10.00 10.00 12.00
Middlemen Margin (Rs./ Kg) 20.00 15.00 10.00 15.00
Producers’ share in consumer rupee 88.59 88.44 90.00 89.00
(%)

<D

&
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Market channels followed for mushroom

The details of the market channel are given
in table 2.28. The majority is direct selling to
locals (70%) followed by selling in the market to
vegetable vendor (20%).

g & [y IIeR dTel

ISR ATl &7 faaror diferr 228 & fear mam 2
BT HIHH IUTEH A AR BT TegeT {3l
(70 %) QAT 20% WA fasbar & ARTH ¥ 9B R
| U

Table 2.28. Market channels followed for selling of mushroom

drfersr 2.28. i 9l A q6IR ATad

Channel % share
Producer = Vegetable vendor = Local customers 20
Producer = Local customers 70
Producer = outside state 10

Economic feasibility

It is imperative to know whether the units are
viable in economic terms or not. The check for
the economic feasibility is presented in table
2.29. The rate of return on capital measures
the returns earned over invested capital i.e.
the efficiency of invested funds. All the units
are performing well over the optimum value
of one which is the highest for large units. The
operating ratio determines how efficiently the
units are maintaining the operating expenses low
while generating profit at the same time. For all
the units the operating ratio is within optimum
limit. Another important aspect of economic
viability is the benefit cost ratio which is highest
for larger units showing an earning of Rs. 2.81
for every rupee spent. The cost elasticity (CE) is
an important economic measure as it presents
how the cost will change if units increase
their production by one unit. A negative CE is
optimum showing as the mushroom production
scale is increased the average cost declines
representing economies of scale operating in the
sample units. Hence, the scale at which units are
operating is crucial for their break even position.
The breakeven point for all the units is given in
the table. The margin of safety should be positive
showing that all the units are working above
their breakeven point and are earning profits.

61

anfSre aregdr

gg ST e & b gargdl anfde gfe 4
Frqerd € a1 9 | i ragriar @ Sifa arferd
229 H UXGd @1 ME & Yoll W uide @ &R
AR goil R ifora ufiwa serid AR s a1
SETdT BT AT 2| F9 SHI-AT Ud & gedd Jed
TR 37981 UG ax 38 E o f5 91 el & forg
ITaH | URETed U I8 MEiRa #xar 2 &
Th B T H A S BRI U gBISAT [l
FHIAT A IRATAT T BT FHH 1Y 79 & 2 |
I 3BTl @ fory SRS U seaq AT &
fioR 2 | oNfde Fagrddr &1 U 31 Aeayul Ugel
AM—EINTd U & Sl ¥U &I s Q@ arell
T TR @ forg STaaw B w@d fey T oude
TUd @& faIu 2.81 oFTd sofRedd (H1E) U@
Hecayol 3N SURI © difs I8 U HRell © fh
e SHTRAT AU IUTET H U SHIS DI gl PRall
g T dFTd ®d g8l | Uh AdRIcAd CE gwead
fegr Xe1 & wifd T gprgal § Heriera YA @l
SrfeaRerell BT URIMRE &R arel g IcTa
e # o T ¥ fRrae onE 7| swferg, o
0/ R ghISdl BIH PR 8| 8, I8 D] db 3
Rerfd & fou wgyel 21 aiferer d &l gorsal
@ forg 5o saq fig fam mam & | gRem &1 Ao
AHRIAS B @Y S Se0ar & fb @1 gahrgal
31 ghsad fig ¥ SR W R I T 3R AT
HHT BT © |

T "v"':u»,,,}



Table 2.29. Measures of economic feasibility of button mushroom ZEPT adopters
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daIfer®dT 2.29 9¢-1 Y ZEPT U4 dradl &1 Afdie adsriar & Su™

Parameters Optimum Small Medium Large Overall
LS it >1 1.84 3.44 5.88 331
capital
Operating ratio <1 0.52 0.47 0.43 0.47
Benefit Cost Ratio >1 2.29 1.83 2.81 2.31
Cost elasticity -ve -0.24%* -0.74%** -0.36* -0.49%**
Break Even (Quantity 143.64|  568.15 | 2083.08|  931.62
in Kg)
MOS (Margin of
Safety) % +ve 67.33 73.38 56.75 65.82

1. Shiitake mushroom cultivation technology

Economic analysis of Shiitake mushroom
cultivation

The cost and returns from Shiitake mushroom
cultivation is given in Table 2.30. The share of
fixed cost in total cost is 64 per cent on an average. It
was highest for smaller units (Rs. 129/ bag) followed
by medium units (Rs. 83/ bag) and larger units (Rs.
59/ bag). The variable cost includes cost of raw
materials, labour and energy costs. The variable cost/
bag was highest for small units (Rs. 60/ bag) followed
by medium (Rs. 49/ bag) and large (Rs. 36/ bag) units.
It shows the economies of scale operating in the
shiitake cultivation. The net returns and returns over
variable costs (ROVC) are highest for large units as
the size of unit is increased, the average cost declines
and profits increase henceforth.

1. Rree g= 31 Idt 31 asha

Rrere g @ @dl o1 anfda fagdyor

Rerd gE @ Wl ¥ drd iR Ufdwe diferar
230 # faar w1 7| o @na H# AREd ama @
fexar af\ad 64 ufierd 21 I8 ©IET sHIZAT
(5. 129/97) & folU STadH o, SAD dlq FegH
P13l (2. 83 /M) 3R TSI gH1RAT (3. 59 /M) B
%IH o | IR dFTd § dod JTdd & dlTd, $TH
3R Sl NTd A = | IR oATTd /S Bl
HIA (T. 60 /97 & foly oA 31fd® off, s 91
qH (49 TUI /O7) 3R TS (36 TUY /) ghgAl
off | w1 Rret® @ Wl # 98 UM &1 sreferavernai
P ST & | IRIATT ARTdl (BTRINERA) R g
BT PR Il B, AT aFTd d ARTe 31l & 3R

ATHT qeaT 2 |

Table 2.30. Costs and returns from mushroom cultivation: Shiitake mushroom cultivation

darfer®r 2.30 G 3 Fdl 9 aFd AR Re: Rees g o gdt

Categories a/o Mushroom unit size (Rs/ bag/ cycle)
Parameters
Small Medium Large Overall
No. of bags <300 300-1000 >1000
Total Fixed Cost (CRC+ 128.77 82.75 59.01 90.18
Salary) (68.19%) (62.64%) (61.66%) (64.16%)
Variable Cost
Saw dust 2.71 3.14 4.27 3.37
(1.43%) (2.38%) (4.46%) (2.76%)
Wheat bran 1.98 2.26 2.10 2.11
(1.05%) (1.71%) (2.20%) (1.65%)
Chemicals 0.08 0.13 0.10 0.10
(0.04%) (0.10%) (0.11%) (0.08%)
QD
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Labour cost 28.73 24.43 17.38 2351
(15.21%) (18.49%) (18.16%) (17.29%)

Enoray cost 8.89 55] 4.42 6.28
gy (4.71%) (4.17%) (4.62%) (4.50%)

Spawn and other costs 17.70 13.88 841 13.33
(9.37%) (10.51%) (8.79%) (9.56%)

i 60.08 4934 36.70 4871
Lo nER L (ks (31.81%) (3736%) | (38.34%) (35.84%)

Gross Cost 188.86 132.09 95.70 138.88

Gross Returns 279.58 278.33 292.08 283.33

Net Returns 90.73 146.25 196.38 144.45

ROVC 219.50 228.99 255.39 234.63

Figures in parenthesis are respective share in gross cost

Market analysis

Table 2.31 gives the marketing details of Shiitake
mushroom. The average price is about Rs. 1150,
Rs. 1033, and Rs. 550 per kg of fresh shiitake
mushroom for small, medium, and large units
respectively. Majority (74%) of the shiitake
mushroom has been sold in fresh form.

The details of the market channel are given in table
2.32.

HIGH H QU U b Hhol oIlid § Wald favar &
CINICACEGL W

drferdt 2.31 § e g & f[quore &1 faaror fear
T 2| AT PIET T B, 1150, B. 1033, AR
. 550 ST Ui fhal B, A9 IR g1 ghISAl
& fog ot | R g Ifder (74%) arem wa
H 991 AT 2|

IR ATel &1 faaror arferer 2.32 & faar wam 2|

Table 2.31. Market analysis of Shiitake mushroom

arferat 2.31 Ricra Y & q6iR fageyon

Particulars Small Medium Large
Average Price : Fresh (Rs./ kg) 1150.00 1033.33 550
Average Price : Dried (Rs./ kg) - - 2000-3850
Shiitake mushroom sales
Fresh 74%
Dried 26%

Table 2.32. Market channels followed
darferdT 2.32. 9T6IR A9 BT faawor

Channel I Producer = Hospitality sector
Channel 11 Producer = Local customers / Visitors
Channel 111 Producer = Other states
Channel IV Producer = Processor = Final customer

anfSre aregdr

Economic feasibility

It is imperative to know whether the Shiitake € ST AR % ,\34”’1 el FHIE]
growing units are viable in economic terms or 3 éa\i §fte & @qerd %\ RUNEIRCIEE; Aqz A
not. The check for the economic feasibility is @ Sirg difeldl 233 § BRI @1 T8 o] Yol W

a’D
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presented in table 2.33. The rate of return on
capital measures the returns earned over invested
capital i.e. the efficiency of invested funds. All
the units are performing well over the optimum
value of one. It is highest for large units (3.33).
The operating ratio determines how efficiently
the units are maintaining the operating expenses
while generating profit at the same time. For all
the units the operating ratio is within optimum
limit. Another important aspect of economic
viability is the benefit cost ratio which is highest
for larger units showing an earning of Rs. 1.49
for every rupee spent. The cost elasticity is an
important economic measure as it presents
how the cost will change if units increase
their production by one unit. A negative CE is
optimum showing as the mushroom production
scale is increased the average cost declines
representing economies of scale operating in the
sample units. Hence, the scale at which units are
operating is crucial for their break even position.
The breakeven point for all the units is given in
the table 2.33. The margin of safety is positive
showing that all the units are working above
their breakeven point and are earning profits.

gfcrel™ @1 &R AR goil wR 1S ufee srerid
fafIrg eIy @ T&ar B U B | 9 SHIAT Th
& TEIH oI TR BT UG o W& & | IE q
SHIEAl (333) & foy Soadd B uRame™ 3rum
g fAEiRT &xar & f& e & 99y # oY S
HRd BU DTN URATSAT A Bl fdail feretd
A A0 G & B 9l semal & v sifmRfeT
T sedd Ml & HiaR © | 3719h Fagridl ®l
U 31 He@qul Uge] o™ IFTd IJUTd & Sl Su
P HHE @™ el 991 sHIE @ v SwadH 2
g fhy MU S I b oI 1.49 NG A UH
HEdYUl ATIh IURI & Riifdh I§ UKD BTl © [P
A SHIZAT YA I H U SdHTs I gl Bl
2 Al ANd S 9ol | Udh "AaRIAd CE gedq
e <a1 2 i T soeal | darferd 49 @t
srfeaRerall & UfMRE &- arel g ITe
e # o ad § fiRrae o © | gafery,
UM TR SHISTT B B Bl ©, 98 S0 I a9
Retfd & forg Agc@yet 2 | arferar 2.33 # |1 sHrsal
& foru 9o ga fig far war & | grem &1 Hife
AHRIHAS & S g2iar & fb a9 SHrgai eme 96
59 fdg | SR BM B 8T ¢ AR ™ BT 8T ¢ |

Table 2.33. Measures of economic feasibility of Shiitake mushroom

darferdr 2.33 Ricre g @) nfSe @agsriar @ sur

Parameters Optimum Small Medium Large Overall
Rate of return on capital >1 0.70 1.77 3.33 1.93
Operating ratio <1 0.21 0.18 0.13 0.17
Benefit Cost Ratio >1 0.45 0.47 1.49 0.80
Cost elasticity -ve -0.69 -0.15 -0.41 -0.42
Break Even (Quantity in Kg) 14 16 1050 360
MOS (Margin of Safety) % +ve 48.18 92.56 58.41 66.38

& D
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3. TRANSFER OF TECHNOLOGY (ToT)

3. el swiarer (SR1d)

Training programmes conducted

In the year 2022, the Directorate organized
total 53 training programmes among which 5
online, 34 on-campus, and 14 were off campus
training programmes for farmers, farm women,
unemployed youth and entrepreneurs under
various component/schemes on mushroom
related aspects (Table 3.1). Among these, 5
training programmes were conducted for
farmers under Tribal Sub Plan (TSP), 4 trainings
were organized under North-Eastern Hilly
(NEH) region component, and 16 on and off
campus training progammes were conducted
under Scheduled Caste- Sub Plan (SC-SP)
component. During the reporting year, a total
of 2054 participants were benefitted from
various training programmes conducted by the
Directorate.

I fora ufdneror srisH

9y 2022 ¥, FQumer T @A 53 URET HRIHH
mafora oy, fH 9 5 ifFersd, 34 sifF—auw
3R 14 3% Huxd uRET HrRiemA fham, Tfaes
Afgeall, IRISMR gamll iR Al & fory g™
A T ygqenl R A= "cd /Aol & dgd
MR fhu U (AIferedr 3.4) 1 396 W SO
I I (S1od) @& d8d fhamt & fog 5 gfdneor
HTIHH MR fhy 7Y, SoR—gdf T (THsTa)
83 gcdh & dgd 4 "R At fehy g, 3R
T SI—IT AT & d8d URER | AR areR
16 TRNETT dripH AT fhy MU (TER—gwd
gch) | FHIETHH ¥ & SR euTed gRT darferd
faf=T TifRreror HRIGAT | BT 2054 TR FmTfaT

gl |

Table 3.1: Training programmes organized by ICAR- DMR, Solan (2022)
arfer®dr 3.1: IMSHWIR—IIYHANR, Aies gIT JmrAaifora uRievr srdsa (2022)

S. No. Training Venue Date Number Course
E I yf3reqor PHIRIBT BT = RICEG] of Coordinator
trainees & Co-
qf?rgieﬁ Coordinator(s)
&) ey | TSP FHITD
qd e HHIID
1. Training on spawn ICAR- DMR, Solan [ 05-07 January 02 Dr. Anil Kumar
production technology IS YITIR—SITHIR, | 05—07 ST St S1fed HAR
WiF STe dbild R | Hre
wif2reror
2. Training programme on Kothlu & Fatoh, 16 January 100 Dr. Shwet Kamal
mushroom cultivation Bilaspur (H.P.) 16 STHaR Sf g B
under SC-SP DIefe] 3R HAlg,
TAA—qT & e femIgR ()
G DI Wl TR HfRrEr
HIRIHH
3. Online Training on ICAR- DMR, Solan | 24-29 January Dr. B.L. Attri
Mushroom Cultivation JMEHTTIR—SITHINR, | 24—29 STael Mrs. Shailja
Technology Arer Verma
A DI WGl ATl ) SUEIACRC el
SIRSIERRIELER A AT qH
&'D
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4. Training programme on Baddu, Kacholi, 16 January 60 Dr. Anil Kumar
mushroom cultivation Bilaspur (H.P.) 16 ST St 1fa HAR
under SC-SP g, Fdlcll, f[AgR
CER—gEdl & TEd GHN  [Ry)

@1 Wl IR YRIETor drRiha

5. Training on Shiitake [CAR- DMR, Solan  |09-11 February |05 Dr. Satish Kumar
mushroom cultivation RS TUTR—SITAIN, [9-11 BRa™ ST, AT HAR
Rt g & Wdl R [Gree
mif2reror

6. Training programme on Jalana, Arki, Solan |11 February 100 Dr. Anupam Barh
mushroom cultivation (H.P) 11 BRaR! ST, 3TUH 9%
under SC-SP TIA—uAd B dgd
CEH—THd & TET G rgeg B Wl W
D] W TR R BRIBH [gRveror Hriemy

7. Training programme on ICAR- DMR, Solan |16 February 50 Dr. Manoj Nath
mushroom cultivation BSAUAR—SIVAAR,  [16 HRal SAREIN IS
under SC-SP for farmers [T
from Mandi (H.P.)

Al (fRvmaet u<w) & foamt
@ forg gadl—vadl & d8d
RgH BT Tl IR TfRreror
RERER]

3. Training programme on Thana, Sarkaghat, 19 February 100 Dr. Anil Kumar
mushroom cultivation Mandi (H.P.) 19 HRa] [ST. 31T AR
under SC-SP T, RPprare, Hel (.

TERI—gedl & dsd ge )
@1 Wil U URIET0T BRiHY

9. Training on Shiitake [CAR- DMR, Solan  |19-21 February |1 Dr. Satish Kumar
mushroom cultivation TSR —SUHITR, 19—21 BRaR] [Sf. AT FAR
Rt g o Wl R gl /e

10. Online Trainings on [CAR- DMR, Solan  [21-25 February |58 Dr. Shwet Kamal
Mushroom Cultivation BSAUSR—SIVANR,  [21—25 BRa] Shweta Bijla Mrs.
Technology GISE Shailja Verma
g B Wl Wi o) Sf =Iq A
GifTerg fRreror sqqr fastar

CIECINESIICD]

11. Training on Shiitake [ICAR- DMR, Solan  [22-24 February |1 Dr. Satish Kumar
mushroom cultivation BISYITAR—SIVANR,  [22—24 BREX [ST. el FAR
Rrers gr @7 Tl R giRievr [iad

12. Training on spawn ICAR- DMR, Solan  [23-25 February |2 Dr. Anil Kumar
production technology RITSYTAIR—SITHAR, 23-25 ®BRa SINCIEECTUIN

RO ScaTe ddbeile R Hfrefor

NISE!
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13. Training programme on ICAR- DMR, Solan | 22-25 Februray |31 Dr. Anarase
mushroom cultivation JMSYAR—SIUHNR, [ 22—25 HRAR Dattatray
under NEH for farmers SRR ST, 3FRY g
from Arunachal Pradesh
Ul YT & fhaArl &
forg wgva & dEd g @
Yl R TfRIeTor B

14. Training on spawn ICAR- DMR, Solan | 09-11 March 3 Dr. Anil Kumar
production technology IMEACAR—EITHAR, [ 09—11 #T S, AT HAR
¥UF IATE Tebeileh R GISE
Tif2reror

15. Training programme on Imphal, Manipur 14 March 46 Dr. Anarase
mushroom cultivation SHIc, AR 14 e Dattatray
under NEH Sl IARA AT
TASUd & ded gH @ Wl
R WfRETOT BrishH

16. Training programme on ICAR- DMR, Solan [ 15 March 58 Dr. B.L. Attri
mushroom cultivation JMSHTTINR—SIUHITR, 15 AT Shweta Bijla
under SC-SP for farmers | 3rerd SIRCIRYCRECE |
from Solan T faster
Al & fbami & forg
THAI—gEdl & d8d gH DI
Wl TR TfRIEToT BrishH

17. Training programme on Kafnu, Kinnaur 15 March 100 Dr. Manoj Nath
mushroom cultivation (H.P) 15 A1 ST, F7EST AT
under TSP &5, fe-R (R o)
AEd & BT GH B Wl
R TfIETT BRI

18. Online Trainings on ICAR- DMR, Solan | 21-25 March 53 Dr. Satish Kumar
Mushroom Cultivation IMSAVIAR—SIVHNR, | 21—25 ATH Dr. Manoj Nath
Technology Ao Mrs. Shailja
G o ! drenfiier ) Verma
SISCIEERCINGL] Sf. AT FAR

S, HAS A
EIERINEEIICT]

19. Training programme on Holy Cross KVK, 23-24 March 50 Dr. Shwet Kamal
mushroom cultivation Hazaribagh, 23—24 HATE ST, &Jd PHH
under TSP Jharkhand
AEd & dEd G @ Wl | Blell HIF ddre,
R HfRIeToT BRI SN, SIRWS

20. Training on spawn ICAR- DMR, Solan |23-25 March 6 Dr. Anil Kumar
production technology IS HVIR—SITHIR, 23—25 AT Sf. 31T FAR
[ IATET debeild TR Al
BIRE

21. Training programme on Recongpeo, Kinnaur | 26 March 40 Mr. Jeet Ram
mushroom cultivation (H.P) 26 HTd 40 2T S XM

under TSP Reprfien, fe=iR (R
Aol & d8d g B @l | 1)
TR TRNETOT BRIGH

E D
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22. Training on Mushroom ICAR- DMR, Solan |21-27 April 32 Dr. Anil Kumar
Cultivation Technology for | ATEHTAR—SITAIR, | 21—27 e Mrs. Shailja
Entrepreneurs GISE Verma
Sufal & oy g @1 Wt S, 3fvel |AR
e uR gferor LRI TCE ]

23. Training on spawn ICAR- DMR, Solan | 28-30 April 10 Dr. Anil Kumar
production technology IMSAVAR—SITHAR, | 28—30 3T S, AT HAR
G IATE Tebeilh IR GISE
BIEIE A

24. Training on spawn ICAR- DMR, Solan |11-13 May 4 Dr. Manoj Nath
production technology IMEULIAR—SITHAR, | 11—13 A S, Aol A7
IR ESICICE IR GIEE
wif3reror

25. Trainings on Mushroom |ICAR- DMR, Solan |23-28 May 42 Dr. B.L.Attri
Cultivation Technology IMSAVIAR—SITHAR, | 23—28 A Dr. Anuradha
for Small and Marginal BISE] Srivastva
Farmers/ Growers Sf. dLue. 3
BIe R WHid feamm / ST, SR SfaR<ad
ITed! b fou g o @l
ST qR gferor

26. Online Training on ICAR- DMR, Solan | 14-18 June 52 Dr. Anupam Barh
Mushroom Cultivation IMEALIR—SIVAANR, [ 14—18 S Shweta Bijla
Technology BIGE] . AU 93
G BT Tl Aol ) ERINENK
SIRSIERIEIR G

27. Training on spawn ICAR- DMR, Solan | 16-18 June 7 Dr. Manoj Nath
production technology TSHITIR—SITHITRR, 16—18 S SRS IS
IR ST ICE IR GISK
Sf2reroT

28. Training programme on ICAR- DMR, Solan |21 June 40 Dr. Satish Kumar
mushroom cultivation IMSALIAR—SITHAR, | 21 S ST, | FAR
under SC-SP for farmers | 3T
from Bilaspur (H.P.)

R (fRara u<en) &
el & forg TeRi—vadt &
GESICIERCIICRIRERCIN L
CaRER

29. Training on Cordyceps ICAR- DMR, Solan | 28-30 June 11 Dr. Satish Kumar
mushroom cultivation TSAVAR—SIVANR, | 28—30 [ ST, T FAR
PISHH G B Wl W) SR
BIEIEA

30. Training programme on ICAR- DMR, Solan | 25-27 July 33 Dr. Satish Kumar
mushroom cultivation IMSHTTIIR—SIUHIATR, 25—27 JelTg Shweta Bijla
under TSP for farmers BIGE Sf. FART FAR
from Nasik (Maharashtra) S RIRCNISI
RS ( AERTE) & fhari @
forg Sroad & qEd g B
Il IR HfIET0T HRishH
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31. Training on spawn ICAR- DMR, Solan |28-30 July 4 Dr. Manoj Nath
production technology IMSULIAR—SITHAR, | 28—30 JelTs
W IATET Tbilh IR HfRIETor | |t S, HAIST A1

32. Trainings on Mushroom |ICAR- DMR, Solan |06-12 August 52 Dr. B.L. Attri
Cultivation Technology for | STEHTAR—SITHITR, 06—12 3TTRC Mrs. Shailja
Entrepreneurs GISE Verma
Sufdl @ forg g @1 @l
e 9R gferor

33. Training programme on ICAR- DMR, Solan |16 August 45 Dr. Manoj Nath
mushroom cultivation JMSHTTINR—SIUHITR, 16 TR 1. FAIST 1Y
under SC-SP for farmers | 3T
from Mandi (H.P.)
H#3l (fRAraet u<w) & fhami &
foe gadil—uadt & a8 gw
1 WAl IR R B

34. Training on spawn ICAR- DMR, Solan |25-27 August 5 Dr. Manoj Nath
production technology IMSHLIAR—SITHAR, | 25—27 3T S, Aol A7
IR ESICICE INERIE GIEK
wif3reror

35. Trainings on Mushroom | ICAR- DMR, Solan |12-17 September |49 Dr. Anil Kumar
Cultivation Technology SMSTTIAR—SITHIAR, 12—17 Ryda” Shweta Bijla
for Small and Marginal Al <. AT HAR
Farmers/ Growers A war fasrer
Bl iR Aid e/
IATEDI B folT e B Wl
AT qR gferor

36. Training on spawn ICAR- DMR, Solan | 19-21 September | 14 Dr. Manoj Nath
production technology IMSAVAR—SITHAR, | 19—21 YR S, HAIST A7
UH IATe debeild UR Al
IR

37. Training programme on Theog, Shimla (H.P.) | 20 September 100 Dr. Manoj Nath
mushroom cultivation T, Rmer (Ry) 20 RydeR Sl A7 AT
under SC-SP for farmers
from Mandi (H.P.)
7S (fRaraer uew) & foami &
for vaRii-vad & dEd gw
BT YA TR YT PRI

38. Training programme on ICAR- DMR, Solan |21-23 September |26 Dr. B.L. Attri
mushroom cultivation IMSATIAR—SITHAR, | 21—23 RycaR Dr. Anuradha
under NEH for farmers GISE Srivastava
from Assam SI. g, 3N
TSUd & d8d 9H & [l ST, TR Nardd
% forg gr @ Wil wR ufreror
GARED

39. Training programme on KVK Sundernagar, |27 September 50 Dr. B.L. Attri
mushroom cultivation Mandi (H.P.) 27 fdeR 1. 1.ud.
under SC-SP DdId YT, HSl
TEd-Tad & d'd ge @l | (TId)
el TR UfIETvr HrRiH

D
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40. Training programme on Baksad, Taror, 27 September 50 Dr. Anil Kumar
mushroom cultivation Mandi (H.P.) 27 fdeR Mr. Jeet Ram
under SC-SP e, Wi, Hel (B <. e FAR
TRI—UAdT & ded gl Bl £ S I
WAl R URIEToT PRI

41. Online Training ICAR- DMR, Solan | 11-14 October 18 Dr. Anil Kumar
programme on mushroom | 3TEATIR—SITHIAR, 11—14 ITFCER Dr. Anarase
cultivation BISE] Dattatray
G BT Tl W AT Si. 3 FAR
TfRTeToT BRihH ST, 3FRY &Y

42 Training on spawn ICAR- DMR, Solan [ 13-15 October |6 Dr. Manoj Nath
production technology IMSAVAR—SIVAAR, | 13—15 3facar S, HAIST AT
G IYTE Tebeild R GISE
TIf2reroT

43. Training programme on ICAR- DMR, Solan |17 October 65 Dr. Satish Kumar
mushroom cultivation JMSHITIR—SITHITTR, 17 JACER ST, | FAR
under SC-SP for farmers | ¥rerd
from Solan (H.P.)

At (e uewn) &
foar & forg vavdi-vad &
Ted G BT Wl IR HRIETor
GRER

44, Training on Cordyceps ICAR- DMR, Solan | 27-29 October |8 Dr. Satish Kumar
mushroom cultivation IMSAVAR—SIVHAR, | 27—29 3fFcaR ST, | FAR
DI G B Wl W) AT
IR

45. Trainings on Mushroom ICAR- DMR, Solan | 14-19 November |25 Dr. Satish Kumar
Cultivation Technology for | STSTR—SITHIR, 14—19 TdaR Dr. Anuradha
Entrepreneurs Al Srivastava
SRl & oy gw ol Wl Mrs.Shailja Verma
U IR gRrefor Sf. TR FAR

Sf. SR &fard
AEel Serorr gaf

46. Training on spawn ICAR- DMR, Solan |23-25 November |9 Dr. Manoj Nath
production technology IMSHVIAR—SITHNR, | 23—25 FGaR SRS IS
IR ISR IR Arer
wif3reror

47. Training programme on ICAR- DMR, Solan |05 December 21 Dr. Anuradha
mushroom cultivation MSTIAR—SITHIAR, 05 fadaR Srivastava
under SC-SP for farmers | St Shailja Verma
from Sirmour (H.P.) ST IR Hard
R (ferae uewn) & S oot adf
feremett & forg gerfi—uwdt &

Tqed YW BT Sl IR Hireror
CARER

48. Training programme on Taranji Khera, 09 December 100 Dr. B.L. Attri

mushroom cultivation Sangrur (Punjab) 09 fadeR Sf. §lud. o

under SC-SP
TEE-UHdl & dgd g @
Tl R Ufderor BrRihH

ARoI @RI, TR
CNIE))

70




Annual Report 2022

49. Training on spawn ICAR- DMR, Solan |12-14 December |4 Dr. Manoj Nath
production technology IEALAR—SITHAR, [ 12—14 fIdFaR S, HAS e
W IATET ThiId TR At
Tif3reror

50. Training programme on Gohana, Sonipat 16 December 100 Dr. Shwet Kamal
mushroom cultivation (Haryana) 16 fedaR S SJd BHA
under SC-SP &I, AT (gRarom)
THH—gEdl & ded gH B
WAl R TfRIEToT BRI

51. Training programme on ICAR- DMR, Solan |23 December 33 Dr. Satish Kumar
mushroom cultivation IMSALIR—EIVAAR, | 23 fawfaR Shweta Bijla
under SC-SP for farmers | 3T ST, T FAR
from Solan (H.P.) S RIRESI
TR & I8 Gl Bl
Wl TR TfRIeToT BrihH

52. Training programme on ICAR- DMR, Solan |23 December 20 Dr. Anil Kumar
mushroom cultivation JMSITTRNR—SIUHITTR, 23 fagaR Shailja Verma
under TSP for farmers KIGE Sf. 31T FAR
from Solan (H.P) ST retott adf
e (RArae ueer ) &
feoert @ forg vadi-—vadt @
q8d gH B Wl R Tl
GaRER

53. Training programme on Jorhat, Assam 23 December 95 Dr. Satish Kumar
mushroom cultivation SIREC, 3T 23 fedeR Sl |l HAR
under NEH
TEQd & dgd gH Bl Wl
R GfReToT BRIk

Training programmes and achievements under
TSP and NEH

Under the Tribal Sub Plan (TSP), the Directorate
organized 3 off campus and 2 on-campus training
programmes in which a total of 243 tribal farmers
attended from different tribal areas of Kinnour
(Himachal Pradesh), Hazaribagh (Jharkhand),
Nasik (Maharashtra) and Solan (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
programmes were also provided with critical
inputs and mushroom cultivation literature
to initiate mushroom cultivation at their level.
Moreover, 2 on-campus and 2 off-campus
trainings under NEH (North Eastern and Hilly
region) component were conducted which
were attended by 198 participants belonging to

e

deadY 3R Tsva & agd uilRrerer i iR
SUfeET

STEITT Y Arer (Evadl) & dgd, eemera 7 3
3N DU 3R 2 i —dhuxd URieror drisH AT
farg, oTH =R (RHMae Ue), RN (3IRES),
RIS (AERTS) IR Ao (Barae ucwn) & faf=
JMEART &Al | ol 243 AR Al T 4R
foram | foraml &1 g @1 Wl & (AT uggesil W
AR &A1 7 3R B ARG uaeq 1 fby
Y | URTEToT HRIGHT § AT oI dTell BT U WK R
G Bl WAl PH B D oIy AedYol DRI IR
g D Wil dadll At W ueE fhar | s
3T, TISUd (SR gdf iR Rl &) 'eh &
Ted 2 3 —dus 3R 2 fH—dusd ufRreror maford
T Ty, foRTH SrevIrae Usel, %l (ATQR), SIREe

1




various regions of Arunachal Pradesh, Imphal
(Manipur), Jorhat (Assam). These trainees
were also provided with required inputs and
mushroom cultivation literature during the
trainings (Fig. 3.1).
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Craw) © fafr= el & Heafda 198 gferiRral 3
9T foram | 59 gfiegsti &1 gfierr & SRM ravad
SR iR G o Wl Fedl Az W g
faar T (R 3.1) |

Fig. 3.1. Mushroom cultivation trainings under TSP and NEH
ferF 3.1 SIvadt ik vIsv @ dsd g @l @l BT FI9weT

Training programmes for Scheduled Caste
under SC-SP

During the year 2022, 16 trainings were
conducted for farmers, farm women, and youth
belonging to Scheduled Caste under Scheduled
Caste-Sub Plan (SC-SP-2022-23) component.
Among these, 7 on-campus and 9 off campus
trainings at Sangrur (Punjab), Shimla, Mandi and
Sirmour, Solan, Bilaspur (Himachal Pradesh)
were conducted which were attended by a total
number of 1072 trainees. Important mushroom
cultivation inputs and literature were also
distributed to the trainees. At the end of each
training programme 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).

Tadl-vadl & ded Igyfaa wifa & ferg
ufRerer srisy

gy 2022 B GRM, AJGRT  SAIF—SUbTST
(THAT—Uad—2022—23) FCH & dgd A, WideR
Azl iR ggfad Wi & Jgawil & forg 16
TTR1ET0T ST b 7Y | §7H FRR (UAT), e,
HS1 3R RRAR, Aierd, fdemayR (Barae uew) 4 7
JAF—bud 3R 9 IAfh—dbuyd HREwr Ao fby
Y, RSH gl 1072 UfRvggeli o 9RT foram | ufRregait
P AEAT G B WA B gAYC IR At T
faaRa fby TV | T GfRreror Srishd & 3d § Ush
scrfded wieded | SMAford fdHar T aifes g
@ WA D Hag H Uil & dH o dtelt

TS B Ugar Bl Sl b IR Thel G IeTa
@ fou eferd I gR1 Sawd qHEm yeH
fhw U (R 3.2) |

Fig. 3.2. Mushroom cultivation training under SC-SP
oz 3.2 vedl—vedl & dsd g @l Gl BT FI9eT
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Individual training programmes

Apart from this, trainings on specific mushroom
cultivation technologies are also organized by
the Directorate. In the year 2022, three trainings
on Shiitake mushroom cultivation were
organized which were attended by 7 participants
from Solan and Mandi (Himachal Pradesh),
Punjab, Bhopal and Telangana. Moreover, two
trainings on cultivation technology of Cordyceps
were organized by the Directorate in which
total 19 trainees participated from states like
Uttarakhand, Punjab, Haryana, Rajasthan,
Andhra Pradesh, Uttar Pradesh etc. It is a three
days 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 are
to 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 beginning, they are also
shown video films on spawn production. A total
number of 13 trainings on spawn production
technology were organized in which total 76
trainees participated.
Online mushroom cultivation
programmes

training

Due to persistent pandemic situation and
ease of accessibility, Directorate continued
conducting few online training programmes on
mushroom cultivation technology in the year
2022 also. These trainings help in creating initial
motivation among the interested participants.
Online training programmes consisted of 4-5
days training in which participants attended
online lectures related to various aspects of
different mushroom cultivation. At the end of
each online training programme, an interactive
session was organized so that all the queries of
participants can be retorted by the concerned
resource person. The participants were provided
with digital literature in the form of power point
presentations and documents. In 2022, a total of
five mushroom cultivation training programmes
were conducted in online mode and a total of 212
participants from different parts of the country
participated in these online trainings throughout
the year.

Rpird alRreor s

TS I, Feemes gRT g @) Wl @) e
admAdl o) et off s s Simar g1 ad
2022 H Rt g @ Wl W= A9 giReqor sarfra
fey 1y, g e @R w31 (Rarae u<w), Uuis,
ATl 3R AT & 7 wferatfirat 1 we foram | g9
3rcral, FeRel g e @l Tl ddbelh UR
ST ufRreror JmaifsTa fey w1y, foH STREe, U9,
A g 19 uREgel 9 9rT forar) ¥ A9 g
uf¥reror 2, foras wfornfat &1 ugel fear smar g—
PISHRT GH DI Wil W STHDHRI, IS e
R AEEIRG US| ST & 9 Blledw
# 3R 31t ATHHEAr BT &R arel & | g B
Wl & oY T[oreTgel TE A He@yul JATaeehd
2 | Ficermer wie Scmes ufdneror ft smafora ewar
2 Fored gfegell &1 I[oran Wi e ol dishar
R UIE SR R TGRS weeiH f&ar Sram ¢ |
YB3 H Io Wi Iared R AT fhew ) faars
S 21 I e HEiiel 'Ro@e 13w
JmafoTa fhe g [ @et 76 Afegaii =1 wnT foram |

AT g 31 Dl R srisd

AR 78MRT @1 Reafd 3R Groar & HRo,
et =1 9 2022 H AT G BT WAl TN R {B
3ATTeITS UfMeToT HRishH SMATT HRAT STRY &7 | A
afR1eror gegd afaaial & 99 aRfe uRom e
B H AGE B & | TS Uferor Hrishd § 45
o=t @1 ufderor wnfae o g wforfar 1 fafes
G D Wl d AN uBgell 9 Heftd sl arsT
AR H 91T T | Udd 3Mcirs Uferor drisH
P Ifd H, TP FaeIHS T AT far T arfe
gfIiral & ) 9o BT HefRd e ke gy
IR fear < a9 | 9ol &1 ureR @ ge Uoiee
IR TSl & W H fSfica wife wem
TAT| 2022 H, B U GHE Gl AR HrRIHA
JAFeTeT Aie H SMAIfod fhy Y &R gR 9y A
JATere fteren # v & faf= fFwal 9 g 212
gferarrat = 9nT feram |

Q>
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Three months hands-on training programme

A hands-on training programme for three
months is organized by the Directorate which
aids the participants to experience all the
aspects related to mushroom cultivation. As,
mushroom cultivation is highly technical in
nature particularly button mushroom compost
production, spawn preparation along with
various crop management practices, such
trainings 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 2022, three such hands-on training
programmes were conducted in the DMR
campus from January to December and from
November to January 2022 in which a total of 27
trainees participated from various states of the
country such as Delhi, Uttarakhand, Himachal
Pradesh, Haryana, Punjab, Uttar Pradesh,
Bihar, Rajasthan, Andhra Pradesh, Tamil Nadu
and, Maharashtra. They were fully encouraged
and prepared to start their own growing unit
for crop production, compost production, and
processing also (Fig. 3.3).

N 9 &1 AaeRe ulievr srisa

e gRT A9 #EH & e ve 2arasiRe ufeefor
SRIPH AR AT S & S ATl o1 g
DI T W AT T UGS BT TIMd B H
AT BT & | Ifh, G @ Wl Ihfa # srafdrsd
qh-] ©, Iy U 9 g4 gu @e IdE,
=~ Bae yeee el & A WE daR
MEAEIRG FGHd <1 & oy Ayl € | I8 9RA™
G IAN $ Iod [Ab b oI Here Sirerh
UgT R H AGE R © | TRl Bl W@y g
GH 3R 31 fARME Tw I B Ide STHDHRI
3R MRS d UaH fHar Srar 21 = WA
I, HHRE AR BRI S 3 TR, Wd &
fSTeT 3R AT, B Ueud, dels R faff=
g oY g gH, TR gH, 9 Yalld g,
o gw, Ried g iR dew & 918 & Jag
# SMGRI 3R ATEIRE IgHd HaT fHar S & |
2022 & AR, SITHIAR IRAR H SRl F fadaR 3R
FEIR A SR 2022 Tb A U ATETRSD HiAeror
HIRIHH AN fby 7Y, R <91 & faf= e
TERTE & §Hof 27 ARl 7 9T forar| S wad
ST, HHRT IATed AR T & fog
T Ga Bl IHTEH SPHIs Y PR B oY YRI A8
I AreArfed 8k duUR fobar (R 3.3) |

Fig. 3.3. Trainees of three months training engaged in compost preparation

I 3.3 @re daN & & orfl i "8 & gfoerreff
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National Mushroom Mela-2022

Due to uplifting Covid-19 restrictions, the
Directorate organized National Mushroom Mela
2022 on 10* September in offline mode. The
event was chaired by Prof Virender Kashyap
(Ex-MP Lok Sabha & Chairman, SC Commission,
Himachal Pradesh) along with other dignitaries,
Dr. Manjit Singh (Ex- Director, ICAR- DMR,
Solan), Dr. V.P. Sharma (Director, ICAR- DMR,
Solan), Dr. Ajay Singh Yadav (Registrar, MHU,
Murthal), and all the scientists and staff members
of ICAR- DMR, Solan. Few staff members from
AICRP centers also attended the programme.
The event was attended by around 500
participants from various states of the country.
An exhibition of different mushrooms and
improved technologies along with value added
products was also organized by the Directorate
in the Mela (Fig. 3.4).

In order to create awareness on various
improved technologies/practices of mushroom
cultivation to the Earticipants, farm visit of the

rowing units of the Directorate was conducted
or the participants. The exhibition also
included the stalls of various mushroom input
suppliers, mushroom and mushroom products’
producers, packaging and machinery suppliers.
The participants were provided literature on
spawn production technology, cultivation of
button mushroom on different substrate, post-
harvest management, protection from wet
bubble disease of mushroom etc. 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
Froduction, utilization of agricultural residues
or mushroom farming, value addition to create
innovative mushroom products, utilization of
spent mushroom substrate by making compost,
vermicomposting etc. 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.

ISR g3 AdAT—2022

HIfde—19 Hfcredl BT 8 & HROT AQwmerd = 10
RIGER BT ATl Ale # IS R Hell 2022 BT
TS T | §9 PIRIHH PI Feerd] AhAR dNe
HeY (qd AHa A+l AR Aehed, TEAT AT,
fearae u<w) 9 o UM gRedal & AT Sl
HAoid 8 (q0 FFaer, SMSHINeIR—SIUHRIR, |lel ),
S A T (FQerd, MEHITRIR—SIUHRIR, \le),
Si. 3oy (g I1d (Geraltd, TAvEy, JR), 3R
IMEHTTIR—SITHINR, ATl & YT I IR ITTh
AR WA 8 | PRIPHH H QHSHRIRYT Dal & B
AR Fedl | Al 41T o | 39 BRihH H 99 &
fafe=1 <3l | T 1000 TR S 9T foram |
Feemed gRT A # fAf=T gw 3R S=1d ddbeTpl
@ AR I dUd IR B UH F&E
mafora & T8 o (R 3.4) |

TR BT G B Wl B A= =1 ddbiidl /
JIRll & N H SIRTwahdl Ual d_+ & forg, e
® IO FHISAT BT Y SRT Ul & forg
AT fopar Tram o | yeg # faff=1 = gYe
AMYfiaaiell, g AR I IURI & IUGH,
BN &R FRIFRY SMgfdddiall & i il emfie
o) | iR &1 Wi Sdred dab-d, fafa= Jeage
WR g GH B TAl, delg @ 98 D Fagd, R
& el 991 I W FGRET e W A ua fbar
AT | T ART 1 G BT e & A= uggel
O g o oy JurEd arel W, 98d Sred &
AT ARG & AR BT R HIAT, GH B WA &
forg Sy sraeNl &1 YA, Y YR IATE I &
forg JouaeH, FHRe, < g dgC B
JUINT BRAT 3G & Heed IR TRl Bl Faiferd
BT | qUeR & FF H [HAF 1] ARSI B T
TSI BT FATET Fa a1 a1 | 5 ey
o faes /dsnfael & e U9 gRT GaIfed fdhar

AT |

-

Fig. 3.4. Celebration of 26th National Mushroom Mela at ICAR-DMR,

R 34 WIPHIFT—SITHSN, FITT 4 269 ILIT G Hot BT STIITT
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Five progressive mushroom growers were also
recognized and awarded by the Directorate
for using innovative mushroom cultivation
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 take up mushroom cultivation
as an income generating enterprise. These
growers were recognized from different states
throughout the country and were felicitated by
the Directorate (Fig. 3.5).
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uiE JETfoRie G STEd! Bl R Bl Wl DAY
TPl BT ITAN B 3R U R ARl A
H g Y TIBT Bl WAl DI FGMAT od §Y UTHIOT
Al 3R Al BT ASNADT Jae w1 & forg
Ao g™ Wi far | Aewera 7 S
M U] H_A dTcl ST & wU | GH DI WA DI
& forg giaifed &1 & SHe WM B DR
T | Feemery gRT AT I8 IUTed Q¥ D
faf= ot | AT w9 | (R 3.5) |

Fig. 3.5. Progressive mushroom growers felicitated on National Mushroom Day

forF 3.5 1T GH a9 ¥ FAIfaeiier g Saredl aT SifieT

76



Annual Report 2022

Achievements of mushroom growers felicitated with “Progressive
Mushroom Grower” award

“wrfefiled g9 SAURd” @R 49

Mzr. Hemanta Nath

Sh. Hemanta Nath from Nalbari
(Assam) started mushroom cultivation
in the year 2011 with 10 kg/ day
production capacity. Presently, he is ¥
producing 150 kg/ day and 10 kg/
day of oyster and milky mushrooms
respectively and earning Rs. 50,000 per month
from it. He has 4 growing rooms in his farm.
He also has spawn production facility presently
for his own farm use. His farm employment
generation is 4500 mandays/ year. He has
designed a mushroom cylinder making machine
MUSHMAKE 0.1. He has also registered a brand
trademark 2019 KathFu for dried mushrooms.
He also produces processed mushroom products
such as dried mushroom, mushroom powder
and pickle. He has trained more than 200 people,
SHG members, FPO, and rural youth in oyster
mushroom cultivation. He has won many
awards for his innovative work in mushroom
cultivation.

Mr. Anil Pegu

Mr. Anil Pegu from East Siang (Arunachal
Pradesh) took up mushroom cultivation in
the year 2002 with 70 cylinders of oyster
mushroom. Presently, he is cultivating
5000-8000 cylinders/ year of oyster
mushroom producing 25 kg and 5 kg
per day oyster and milky mushrooms. He has three
insulated growing rooms along with compost yard
and spawn production unit. Apart from growing, he
also produces spawn for own use (100 kg one time
production) and sells to nearby growers. He will
also look into making mushroom pickle and other
processed products in near future. He earns around
Rs. 7-10 lakhs yearly from mushroom cultivation. He
has given training on oyster mushroom cultivation to
more than 500 people and almost 100 of the trainees
are now involved in the cultivation as grower. He has
employed 5-6 people at his farm.

e
P

<«

THIT q3M%d SISl &l SUATSRIT

st 34a AT

TAdTS! (3TTH) & S =Ha AT 7 9y 2011 H
10 T / o9 ST oaT & 1T g &
WAl Y DI | IIAH H, 98 HHAL: 150 fbuT/
fa7 3R 10 fur/fas siueer iR gforn
G BT SATGT X 8 & 3R ATSNIaT
FHHAT I & | SAD BM H 4 IUGT P& 8 | I U™
JAAM H S0 WA b IUIART & foly W ITeA
glaar 1 | ITDT BN AR Fold 4500 A
feaqa,/ad | S=H gu Reler aam arell #73i=
MUSHMAKE 0.1 f&STTe9 @1 & | S=i1 9 g &
foq va §is A 2019 HUH W Uofigd fHar 2|
9T GO GH, gH TISSY AR @R S TH4Rpd GH
IATE] BT Al IUTET DR & | IBIT AR G B

Wl # 200 W IS AN, TR FEIAT T FSH,
THAIST 3R ITHIOT gareit &7 uRiferd fhar € | S
G B Gl H I TRt B b 1Y B8 REdR
S € |

s a1 U

gdf R (srovmeret waen) @ o sif+ret I
S 9y 2002 H MU G & 70 el
D A GH B WA Y DI | GGHH H, 98
3R R @I 5000—8000 FAciex /¥
B WAl PR @ B AR ufafed 25 fhamm
3R 5 fhamm T iR T g @
IATEH PR VB 2| SHP UN HHRS Ire 3R i+
SR 3HE & A O Sgelcs IAeT $el & |
S & 3T, 98 ¥ad & SUArT (100 fHur ud
IR STEH) & U WiH &7 SR |l &_d & 3R
INT—UTT P SATEH! Bl Jod 2 | 98 e wfosy #
G BT AR AR I TG SAE g4 W
& S| GH DI WAl H FIAMT 98 ST 7—10
ARG %, BAN 8 | S7_iH 500 H AH AN DI SR
R DI WA BT ARIET0T {7 & 3R ST 100 HfRre]
3E SHUEH & ©UY H Tl H oM €| S/ e+
e § 5—6 ART BT ISR &7 2 |
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Mrs. Pushpa Jha TR e

Mrs. Pushpa Jha from Darbhanga (Bihar) - = #ff
took oyster mushroom cultivation in
2010 and presently cultivating milky ges /
and white button mushrooms along 1
with oyster mushroom, producing 25

kg, 10 kg, and 25 kg per day from 2, 1, and 2
rooms respectively. Apart from this, she is also
engaged in mushroom spawn production with
200 kg production per day. She has grown oyster
mushroom on mustard, arhar straw, and on
sugarcane bagasse. She prepares compost from
ZEPT method at her farm for button mushroom.
She is also producing processed mushroom
products such as dried mushrooms, mushroom
pickle and powder. She earns approximately Rs.
4-5 lakhs per annum from her mushroom farm.
Since 2010, she has provided training to more
than 20000 people out which 5000 have started
their own mushroom cultivation. During this
period she has received various awards and
appreciations from different departments.

Mr. Sanjeev Kalia

Mr. Sanjeev Kalia from Shimla (H.P.) took
up button mushroom cultivation with
a unit of 100 bags capacity and now it
has been expanded to 20000 bags in both
controlled and seasonal units. He is producing 1.5
quintals of button mushroom per day. He started
growing oyster mushroom in the year 2010 and
now producing 30-50 kg of oyster mushroom
per day. He is also producing compost for his
own use and sells to nearby growers too. He has
employed 6-7 rural youth in his mushroom unit.

Mr. Rajesh Antil

Mr. Rajesh Antil from Sonipat (Haryana)
initiated cultivating button mushroom in
the year 2010 seasonally and at present he
has switched to control units with 1200 g
kg-1500 kg production per day. Apart
fromit, heis also producing oyster, milky,
and Portobello mushrooms with 20, 20, and 30
kg per day production respectively from four
insulated growing rooms. He has own compost
unit with capacity of 450 metric tons and he sells
it to nearby growers. He has employed 10 people
in his mushroom unit. He will expand his unit
by adding canning infrastructure and spawn

€

! i
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-'W(ﬁa?)a%%ﬁﬂ?ﬁgwwﬁzmoﬁ

el < g A S A ek adE % G

G B AT GEAT 3R Fhe 9ed g
DI WA BT Y HAM: 2, 1 AR 2 BAI A HH:
25 fhell, 10 fell 3R 25 fhell SR fHaT| 398
3reTran, g8 gfdfes 200 fb. U1 G WA I
Al R W T I WRE], IR B W IR T
@ WIg W NI G I o | 94 GH & folg
U4 B TR ZEPT I 9§ @e dIR &<l & | a8
TP GH IR O R gH, R AR 3IR
USSR BT Al SAET PR E 8| 99 2010 | S
20000 ¥ 37 AR BT AR ga fHar &, {5
H 5000 7 T GHE BT WAl YO N 4T T | 39 3@
@ 3RM S A= v 9 AR R8Ik
ARTEAT T BS 2|

) = gofla erferan

| Reen (Rarad) @ 50 dsiia diferar 1 100
ST &FAT ATl SHIls W g W DI Wl
H 20000 97T T ST AT & | I8 Hffed 1.5 fdded
gc YR P UG PR B © | S8 9¥ 2010 H
SRY gr I Y fbar SR a@ gfafed 3050
fherum™ SR Gr BT IWUET IR @ 8 | 98 3T
SUIN @& forq Wre A1 971 I & 3iR 3R & I,
TTHT B 1 99 © | =i AUl GH SHIS H 6—7
grHieT gareit H1 AR e 2

Qg (@Ramom) @ M o sifder 7 ad
712010 H 9T YW BT WA YH DI AR JIAA
# a8 ufa fa= 1200 fduT—1500 fHuT STTE
frIfya sesal § PR W B 3D e,
9% IR $goics SGT He | HA: 20, 20 3R 30
e SR/ SR Uieidal g™ &I Ired 1 ax
T B STDI GE B HHENT IHIs & forda gfafed
I &THT 450 HIfgdh 7 © IR I8 9 MI—Urd
@ IACHI DI o & | I_IA AN FH I H 10

e
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production unit in near future. He has designed a
low cost mushroom packing machine and casing
sieving equipment at his farm and has achieved
various awards and appreciations from various
state and agricultural departments.

Mera Gaon Mera Gaurav (MGMG) scheme

‘Mera Gaon Mera Gaurav’ scheme was launched
by Honorable Prime Minister on 25" July,
2015 on the occasion of 87" 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 from Kandaghat
block 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, 13 visits were taken up by
the teams and interacted with approximately
143 farmers. These farmers were interested in
oyster mushroom cultivation for which practical
demonstrations on its cultivation was given and
around 120 Kg of spawn of oyster mushroom
was distributed to encourage the farmers of the
adopted villages. Village youth was encouraged
to take up oyster mushroom cultivation initially
at a small scale for the self-employment and they
were suggested that the mushroom cultivation
technology requires smaller initial investment
and labour comparatively (Fig. 3.6).

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 Kisan Day and National Mushroom
Day celebrated on 23" December 2022 at ICAR-
DMR campus and they also attended the
exhibitions and demonstrations held during
these programmes. 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

e

AN BT IoTTR & 2 | a8 e widsy § &4 3R
WE SATGT §hTs BT SIISDHR U $hls Bl [ATTR
BT | IBI AU WA H BH AT dTell gr Ufhr
M IR BRAT B SUBRT s+ by € 3R
faft=1 I &k By v 9 faf &R ek
TNAT T D B |

AT T AT MR (THSHHS) Fiorn

AT 9T HA1 §RT 25 S[ells, 2015 B MSITIIR
P 87d AMUAT fadd & STTER IR 'HRT g BRI TR’
AT H B TS ofl, RTH Al Bl sqD T
fapra @ forv ve faRw i@ @1 Mg o= & forw
fAfds foar T an| a8 O RauRal & 9=
U W SexBd I 2 3R 39 YbR TN
A g gfshar @1 Afd <l § | A eI &
forg, fAeemer F a=fAel @1 o W 99 foraH
IA® SH H Uig dsee e 9| Ao KN ®
BHITEC UGS | 12 Tidl BT Mg forar 71| 39 Ty
BT JSMh! d FeAd Al gRT SRT fhar 731 3iR
TN & 1 SIIRGT didad Pl s | 59 dTaad
H, el & A T dTell BB GARIRH W adl
D s O fF R @ uv @ Al @ B
TOTEITY0T TG B HH ITALIT, STl SITHARI BT
waxT nfe | RAféT a¥ & SRM, S gRT 13 &R
fhT T IR T 143 fHAMEl S AT qrAAT b
TS| ¥ fHam SR g @1 Wl § OB @ 9,
ras o 39T Wl &1 ATasTRe veei fhar Tar
3R gl & A & WicaTfed o7 & o ST
120 fhaumd SR e &1 die1 faaRer fear |
Tta & garsit B P& § W-—ISR & forg Bie am
R NN W B Wl I B oy dieqrtzd e
T 3R I% gea &A1 T B gE @ wd @
dd-iidh H gecAd w0 | 9 IRMS Faer 3Rk oM
DI JraeIHdT Bl & (R 3.6) |

39 A # fafa= wfafaft v 8 &k e
g1 emaifvra fafer srdwal ok wfafaferat o
TN 7 Afsha wU | 9T forar | M forg 1w Ay |
23 faHaR 2022 BT APHIII—SITHIR URTR H AAY
Y fHam g iR g gw feass | Y9 forn
AR SBIH T HRIGA d SRE AT Tl
3R yezEr H A1 9T foran | wial | Afgersi B gw
& YUl HeEl e W AR AT AT 3R gw
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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 requested them to
create 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.
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® AUSRYT A 9 & [Ty G BT AR TR
IR IR G & HHARR Jae- IR Jaeid fbar
AT | g GYHR P GO YR JAI & dgd, S
= UHSiITASH & d8d e oY Y Tial o1  R7 fesar
gF B Wdl d R H STHdAl UaT B Bl
Ry T | €M 7 972 gw o1 Wl § HiY Rkie
@ IWAN AR WE g9 & [ We Y Havme
(THUATY) @ ST & R H OFeR & | S99
THhd ITANT Red F 924, Bk & Srad Huem
3R 9 UHR GITaRU] DI TS 1@ BT R fHar
T |

Fig. 3.6. Mushroom cultivation training and spawn distribution under MGMG
o7 36, MGMG & T8d g @ @l &l FIRET SilN %91 fdavor

Exhibitions organized

The ICAR- Directorate of Mushroom Research,
Solan has organized three exhibitions in 2022 in the
campus. During the celebration of Mahila Kisan
Diwas on 15" October, 50 girl students attended
the celebration. On 28" February, 36" National
Science Day was celebrated in the Directorate
and with the theme “Integrated Approcah in
S&T for Sustainable Future” which was attended
by around 60 school students. Moreover,
National Kisan Diwas and Mushroom Day were
celebrated on 23" December where more than 100
farmers/ farm women, village youth attended
the celebration. 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, chips, bhujia, dried powder,
mushroom candy etc (Fig. 3.7).

arfora westferat

JMEATYAR—GH gAY e, Aieq & RER
H 2022 W 9 UGN BT ARG fBar AT 15
JFcaR Bl Algen fhad fgd FRIE & IRM
50 BIARH F RIS H 9T forar| 28 WRal @I
e # 36a1 I A feaw #Hm@T AT 3iR
a1 A" Fad widw & oy fae SR da-e ¥
Ui giedIvr” off, foRaH R 60 Thell BTAT o
AT forar | s@& orardn, 23 fodar &l IS foar
feaa ok gw gy 9= 131, 949 100 9 =1f¥®
framt / Witer Aferail, 7@ & Jamwil =7 wrT forn |
S el H, ufofR e A= g, ST
g, e, g, T uker, g9 del Al &
A R P BFAARR D JG6+ IR Y&l Pl A58 I
TSR &1 T (R 3.7) |
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Fig. 3.7. Activities during National Science Day and International Women’s Day
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Documentaries

During the reporting vyear, 453 video
documentaries on spawn production, white
button mushroom under natural condition,
cultivation technology of White button, Oyster,
Paddy straw, Shiitake, Milky mushroom,
mushroom recipes were sold by the ToT section.
This generated revenue of Rs. 41,900 from 317
English and 14, 450 from sale of 120 Hindi
documentaries.

Visitors and telephone calls attended by ToT
section

During the year 2022, 5842 people visited the
Directorate from various states of the country.
These visitors were given a tour of the farm
including composting yard, spawn laboratory,
crop protection, post-harvest lab, and transfer
of technology (ToT) section etc. The ToT section
attended to more than 1115 calls on landline
and more than 1000 calls on mobile phones on
various queries related to trainings, cultivation

technologies and extension services provided by
ICAR- DMR, Solan.

Total mushroom production

During the year 2022, current scenario of
mushroom production was examined in the
country with the assistance of AICRP Mushroom
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 2022. The table 3.2 shows the

EGIEE]

e a9 & SR, Wi SaTeH, Wdhfas gRRkefoat
# ABE g GH, AHE g B Wl ThHID, ST,
g & gaTrdl, RieTs, fMed! gH, T Sl W) 453
N gaferst B S SITANT GRT 9= AT 317
ST 3R 120 2T gafEEl @1 Q@ 4 SUF 41,900
3R 14,450 RTSTE Iq~ B3l |

SR IFHRT A MY Y 3G AR SABI Biel

qY¥ 2022 ® SR < b AN ISAT | 5842 AT
q feRIerd &1 y|OT fhaT| 9 SNIgR! BT B DI
e R, dHels & 916 DI TANTINET, 3R Henfird!
BRAIROT (SIBTIEN) ST Afe WA o1 | SBAET JIFART
T STERATIR—SITHNR, Aol ERT UM by S drel
gfFreror, el HEnfifhal iR favdR Samsll 9 et
A= el W ofeelsT RT 1115 ¥ 31 iR A
BIF gRT 1000 ¥ 31f&d Uo7 &1 SR 3|

Hd G I

Y 2022 B IR QISHIRRYI GH -Icdd Dal
HERAI ¥ < H YW IAGT & aaq IRgI
SE B TS | I8 SIAR G IATe RS 3R
IRAR g AN W) Alar Rafadl @ g9a &t
fageryor B H AT wRAT ¥ RN & A9,
RAIféT a9 2022 % g Iaured H glg @ wgly
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final mushroom production in the year 2021-22. fawgrg wg 2| diforr 32 a¥ 2021—22 # Tl GH

The production is 289.36 thousand tons in 2921- SeqeT B gl ¥ | Rwer a¥ (2020-21) B SearaT
22 with a 13 per cent increase from the previous

year (2020-21) production (242 thousand tons). (242 &R &) | 13 U @1 g B Ay 202122

# IS 280.36 BOMR T 2 |
Table 3.2. State-wise mushroom production in India (2021-22)

AIfer®dT 3.2 RA H ISIGR GH IAGA (2021—22)

State Production State Production
(000 tons) (000 tons)
Andhra Pradesh 0.05 Madhya Pradesh 1.80
Arunachal Pradesh 0.08 Manipur 0.05
Assam 1.62 Meghalaya 0.06
Bihar 29.11 Mizoram 0.08
Chhattisgarh 16.70 Nagaland 0.13
Delhi 3.81 Odisha 32.05
Goa 7.55 Punjab 19.75
Gujarat 13.67 Rajasthan 14.94
Haryana 21.35 Sikkim 0.03
Himachal Pradesh 17.69 Tamil Nadu 13.70
Jammu and Kashmir | 2.82 Tripura 0.13
Jharkhand 5.74 Uttarakhand 17.40
Karnataka 1.58 Uttar Pradesh 19.89
Kerala 0.11 West Bengal 9.20
Maharashtra 29.29 India 280.36
a»
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4. AICRP MUSHROOM CENTRES
4. QIATSHIRIRY g9 &5

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 (H.P.). 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, Meghalaya

2.  ICAR-Research Complex for Eastern
Region Research Centre, Ranchi, Jharkhand

3.  Punjab Agricultural University, Ludhiana,
Punjab

4. Tamil Nadu Agricultural
Coimbatore, Tamilnadu

5. G.B. Pant University of Agriculture and
Technology, Pantnagar, Uttarakhand

6. CoA, Mahatma Phule Agricultural
University, Pune, Maharashtra

7. Indira Gandhi Krishi Vishwa Vidyalaya,
Raipur, Chhattisgarh

8. Maharana Pratap University of Agriculture
and Technology, Udaipur, Rajasthan

9. CoA, Kerala Agricultural University,
Vellayani, Kerala

University,

39 & fafr PR-—SToary &t #§ IsHveIR—gH
SrReT feene, e iR 39d dal § s
Tbilp PI GRIETT IR TAR R AR A&l iy
Tl & HIF—HT HHH Pl A HY & w/Y H
BT g9 & forg, siaet AR FAfd 7ered
YT URATTT (WISHIRIRYITH) & Bl daadfa
AISTHT & SRT 01.04.1983 PI GH ITHT FHQemerd,
Ao, feArae ueer (Boed uqen) H§ e &
| S fBAr T o7 | SIUHIR, |l (TEd) &
e aRISHT & aRASHT IH<dd & wT H
W1 & exd 2| AICRP (A36H) BT SR I1d
ey fhl / Faxi, Bad Scared W AT Wil
@ TRIDI, BHA el IUl 3R Hels b I8 bl
Th-lh & AT g—AG GRIE0 B FAIT AR
FRTT BRAT B, FRIPT IEeT 2 4 YR BT I,
IATEHAT 3R ITANT I 7 |

URY ¥, IRgT ARG FARID g GuR aRATSHT
B Dal @ 1Y YH g8 | IRSdl UTaug Aol B
SRM, 11 3R AT dg 3R 9 AN ds Silg
MY 3R BolEie &g Bl gl T TAT| gIaqE H
TIATSARIRAITH & T8 24 FHGAD 3R 8 ATHN
D% B PR B 5| T o

IR DS

I D%

1. TAsUd &3 @ folU SMSHITeR SFHe™ IR,
IRTAT, JETT

MMSHITIR—TH IRER

3. UoTg iy fq=afderner, e, usie

4. ARG BN fA=afdencty, DR, dHaTrg

5. SNl Ud JMaRTST 3 Tiidedr TS <Taaral,
IR, STRIES

6. HIAY, HET Bol PN fA=afderery, o, #erTs
7. SfaRT T PN fI=afdenery, YR, BATe

8. HERTOT ™ P vd Hrenfiie! fafdenes, Ieay,
TSR

9. 1Ny, IR BN fAsafdencry, deerar, dct

10. WL ALTY. BRI BN fa=afdener, Bar, sRaron
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10. C.CS. Haryana Agricultural University,

Hisar, Haryana

11. Orissa University of Agricultute and
Technology, Bhubaneswar, Odisha

12. Rajendra Agricultural University,
Samastipur, Pusa, Bihar

13. College of Horticulture and Forestry,
Central Agril. University, Pasighat,
Arunachal Pradesh

14. Maharana Pratap Horticultural University

(MHU), RMRC, Murthal, Haryana
Cooperating Centres
15. Dr.Y.S. Parmar University of Horticulture
& Forestry, Nauni, Solan, Himachal

Pradesh

New centres included during XII Plan

Coordinating Centres

16. ICAR Research Complex for NEH Region,
Sikkim

17. ICAR Research Complex for NEH Region,
Arunachal Pradesh

18. ICAR Research Complex for NEH Region,
Nagaland

19. ICAR Research Complex for NEH Region,
Manipur

20. ICAR Research Complex for NEH Region,
Mizorum

21. ICAR Research Complex for NEH Region,
Tripura

22. ICAR-Central Inland Agricultural Research

Institute, Port Blair, A&N Islands
ICAR-Indian Institute of Horticultural

Research, Bangalore, Karnataka
CSKHPKYV, Palampur, Himachal Pradesh

23.
24.

Co-operating Centres

25. ICAR-VPKAS, Almora, Uttarakhand

26. Sher-e- Kasmir Uni.of Agri. Sci. &
Technology, Srinagar, J&K

27. Sher-e- Kasmir Uni.of Agri. Sci. &
Technology, Jammu, J&K

28. Assam Agri. University, Jorhat, Assam

29. Sardar Ballabh Bhai Patel Uni. of Agri &
Tech., Meerut, Uttar Pradesh

Bidhan Chandra Krishi Viswavidyalaya,
Nadia, West Bengal

Sardarkrushinagar- Dantiwada Agri. Uni.,
Dantiwada, Gujarat

Acharya N G Ranga Agricultural
University, Regional Agricultural Research

Station, Tirupati, Andhra Pradesh

30.

31.

32.

T

y-

<

1. I P SR drenfiar fasafderey, qamsR,
SIISNI]

12. S XIol Y41 g HiY fagfdened, Tawiyy,
PGIMEEIN

13. Plelol 3i1h BilchHodR T BN, Dol iy
fasqfdernera, urirare, srevrae Jawr

14. WEROT YdY  grrar  fasafdered  (@ave),
JIRTHSR!, JRASA, BRATOM

gl &g

15. SF. ITs.U9. TNAR e~ Ug arfaa! fasafdemer,
Ao, FreH, fearae ueer

IREdl ISl @ IR I Y o5

I D5

16. UI50d &, Rifesd & oIy SMSITSTR ST uReR
17. UISQd &, 3T Tael & foly SMSAIVSIR SR
IRYR

18. TISTE &, ANTICRS & oY SMERATSIR TR URER
19. TASTE &, AR & fory SMSAITAR SgHu IRER
20. TSUE &, FAGIRA & foTy SSITaTR 19 aReR
21. TSV &, QR & oy SevivaiR SR uReR
22, JTEAITR—b5I ARG Y A HRI, Ui
TRR, 3 3R FPER §U T g

23, IMEHIRIR—STT SIS 3Ah BlichomRa RaAd,
FTAR, FHACH

24, A WA HAR B Uo¥ Y fa=afderner |
TR, R uew

Teafl g

25. MSHVIR—ATTHUTH, IS, TIRIE S

26. IR—U—HTR PV [T Td W] faafdemety,
SR, ] 3R SR

27. TR—U—HIIR HY e v drenfie! faafderey,
TR, O] 3R SR

28. 3H PN fI=gfdernerd, SRele, 319

29, WRGR dooM WI§ Ucd PfY Td  HrEat
faafdered, a8, IR U

30. fag™ =i SN faafderer, Afean, ufk=m qme
3. UGRRPETR—  cdErel  HY W=
fa=afdemeta, Sdrarsy, o

32. 3R UF Sl M Sy fJafdened, &= $iy
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5. LIST OF PUBLICATIONS
5. BTl B gl

(i) Research papers

1.

Barh, A., Sharma. K., Bhatt. P., Annepu, SK,
Nath, M, Shirur, M., Kumari, B., Kaundal, K.,
Kamal, S., Sharma, V.P., Gupta, S., Sharma,
A.,Gupta, M. & Dutta, U. 2022. Identification
of key regulatory pathways of basidiocarp
formation in Pleurotus spp. using modeling,
simulation and system biology studies.
Journal of Fungi, 8:1073. doi.org/10.3390/
jof8101073.

Debnath, S., Attri, B.L., Kumar, A., Kishor,
A., Narayan, R., Shinha, K., Bhowmik, A,
Sharma, A. & Singh, D.B. 2020. Influence of
peach (Prunus persica Batsch.) phenological
stage on the shrot term changes in oxidizable
and liable pools of soil organic carbon and
activities of carbon cycle enzymes in the
North-Western =~ Himalayas.  Pedosphere,
30(5):638-650.

Debnath, S., Purakayastha, T. J., Kishor,
A., Kumar, A. & Bhowmik, A. 2022.
Temperate fruit farming in fragile lands
of the Northwestern Himalayan region:
Implications for subsoil nutrient availability,
nutrient stock and soil quality. Land
Degradation & Development, 33(17): 3484-
3496.

Karn, R., Ranjan, J.K., Das, B. & Attri, B.L.
2022. In-vitro regeneration in long day garlic
(Allium sativum). Current Horticulture, 10 (1):
37-40.

Kumar, A., Attri, B.L., Kishor, A., Debnath,
S., Mer, M.S. & Narayan, R. 2020. Influence
of rootstocks on white root rot (Dematophora
necatrix) resistance in apple (Malus baccata).
Indian Journal Agriculture Sciences, 90(1): 53-
57.

Kumar, A., Sharma, V.P. & Kumar, S. 2022.
Studies on genetic variability and sensitivity
of fungicides, botanicals and microbial
pesticides in Mycogone perniciosa Magn.
causing wet bubble disease (WBD) of button
mushroom. Indian Phytopathology. https://
doi.org/10.1007 / s42360-022-00569-7.
Kumar, S., Kamal, S. & Rana, J. 2022. Studies
on evaluation of antibacterial activities of
some cultivated mushrooms against human
pathogenic bacteria. Mushroom Research,
31(1):1-91.https:/ /doi.org/10.36036/

£

<«

MR.31.1.2022.326408.

8. Kumar, S., Sagar, A., Kamal, S. & Rana,
J. 2022. Morphological and molecular
characterization of some popular cultivated
mushrooms of India. Mushroom Research,
31(1): 25-38.  https://doi.org/10.36036/
MR.31.1.2022.326229.

9. Kumari, B, Kamal, S., Singh, R., Sharma, V.P.
& Sanspal V. 2022. Traditional knowledge
of the wild edible mushrooms of Himachal
Pradesh. Studies in Fungi 7:15. https://doi.
org/10.48130/SIF-2022-0015

10. Nath, M., Barh, A., Kumar, A., Kamal, S.
& Sharma, V.P. 2022. A new high yielding
low cost technology for the cultivation of
Volvariellavolvacea (paddy straw mushroom).
Agriculture Research Journal, 59(2): 328-
333. https:/ /doi.org/10.5958 /2395-
146X.2022.00049.7.

11. Nath, M., Barh, A, Sharma, A., Bijla, S,
Bairwa, R. K., Kamal, S. & Sharma, V. 2022.
Impact of the different casing material on
the yield of Calocybe indica in polyethylene
bag and bed system. Mushroom Research,
31(2): 181-186. https://doi.org/10.36036/
MR.31.2.2022.131503.

12. Srivastava, A., Kamal, S., Attri, B.L. and
Sharma, V.P. 2022. Global trade map of
mushrooms - A Review. Current Advances
in Agricultural Sciences - An International
Journal, 14(1): 10-16. DOI: 10.5958/2394-
4471.2022.00002.8

13. Srivastava, A., Attri, B.L., Arora, B., Kamal,
S. and Sharma, V.P. 2022. Development of
Vitamin D and Protein Rich Energy Bar with
Mushroom. Asian Journal of Dairy and Food
Research. doi:  https://arccjournals.com/
journal/asian-journal-of-dairy-and-food-
research/DR-1817.

(ii) Technical/popular articles

Attri, B.L, Srivastava, A., Bijla, S., Kamal, S. &
Sharma, V.P. 2021. Contribution of mushroom
production for better environment, nutrition
and health. Indian Horticulture, 66 (5): 33-36.

IOl SATeT 33 | 2022 | HIHH HBA BT GOl | BT
PBIFHTC], UBAT ARV | W.HATU—D I HTlg SURI

AT vd Urenfire |werrd, Rk | 9. 69 |
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(iii) Techical bulletins/folders

1. I HAR, 91 U1 AT T AT FAR. 2022. GH
BT Il Ales AT 2022, APH.ATU— G JTHLA
fcerer, awrETe, Ao (R).

2. A AR, 9 9 IET 9 HAT HFAR. 2022,
HYBH BT AT JAgell INT T IHD! ABAT. 2022,
.33 09— G IgHe Feenes, Iwreare, e

(Ry.). 173 213.

3. VP Sharma, Anil Kumar and Parul Verma.
2022. General guidelines for Mushroom spawn
production. Directorate of Mushroom Research

(Indian Council of Agricultural Research)
Chambaghat, Solan- 173213 (H.P.)

(iv) TV programme

1. Dr Anil Kumar delivered expert live studio talk on
Guchhi mushroom for Krishi Darshan programme
through Doordarshan, Shimla, HP on 12.12.2022 at
5:30pm https://youtube.com/
watch?v=VB2WETD92PU &feature=share

(v) Paper presented in symposia/conference/
workshops attended

1. Dr B.L. Attri attended two days 12th Biennial
National Krishi Vigyan Kendra Conference w.ef. 1-2
June, 2022 at UHEF, Nauni.

2. Dr B.L. Attri attended online meeting/workshop
on restructuring PME/ITMU of ICAR-Institutes
organized by ICAR-ITHR, Bengaluru on 14th June,
2022

3. Dr V.P. Sharma, Dr B.L. Attri, Dr Anil Kumar, Dr
Anupam Barh and Dr Manoj Nath attended 24th
annual workshop of AICRP Mushroom at Regional
Mushroom Research Centre, MHU, Murthal
(Haryana) w.e.f. 10-13 July, 2022.

4. Anuradha Srivastava attended International Con-
ference on 'Harnessing Indian Agriculture for Do-
mestic and Global Prosperity' held from 22-23 July,
2022 at NASC, ICAR New Delhi.

5. Anuradha Srivastava attended International Millet
(Shree Anna) conference on "Enhancing Productivi-
ty and Value Addition in Millets" held from 18-19th
March, 2023 at ICAR-IARI, New Delhi.

(vi) Book Chapter: Nil

(vii) Event organized

All the scientists of the Directorate partcipated in
“Brain storming session on Necessity for Judicious
Use of Pesticides in Mushrooms and other Minor
Crops” on 25th March, 2022.

M
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6. APPROVED ON-GOING RESEARCH PROJECTS
Hipd SR AT URATSAY

On-going Research Projects of ICAR-DMR, Solan (H.P.)

Institute | Title Researchers Tentative Cost | Period/ Present
Code of the Project | Remarks | Status of
(Rs. in lakhs) the Project
as provided by
the concerned
Scientists
DMR- Standardization Dr. V.P. Sharma, Project Rs.64 lakhs April, On-going
2021-1 of substrate Leader 2021 to
formulations for March,
mushrooms 2024
Refinement Dr. Shwet Kamal, PI
of existing Dr. Satish Kumar, Co-PI
technologies and Dr. Anil Kumar, Co-PI
domestication Dr. Manoj Nath, Co-PI
of some novel Dr. Anarase Dattatray, Co-
mushrooms PI
Dr. Shweta Bijla, Co-PI
DMR- Genetic Dr. V.P. Sharma, Project Rs.70.26 lakhs | April, On-going
2021- improvement of Leader 2021 to
2(1) mushroom March,
Development of Dr. Shwet Kamal, PI 2024
potential strains in | Dr. Rakesh Kumar Bairwa,
button mushroom Co-PI (w.e.f. 3.1.2023)
(Agaricus bisporus)
DMR- Development of Dr. Anupam Barh — PI April, On-going
2021- potential strains in | (upto 20.08.2022) 2021 to
2(2) Pleurotus spp and | Dr. Manoj Nath, PI (w.e.f. March,
Lentinula edodes 21.08.2022) 2024
and Flammulina Dr. Shwet Kamal, Co-PI
velutips Dr. Dr. Manoj Nath, Co-PI
(Upto 20.08.2022)
Dr. Rakesh Kumar Bairwa,
Co-PI
DMR- Development of Dr. Manoj Nath, PI April, On-going
2021- potential strains Dr. Satish Kumar, Co-PI 2021 to
2(3) in Volvariella Dr. Anil Kumar, Co-PI March,
volvacea, Dr. Rakesh Kumar Bairwa, 2024
Calocybe indica Co-PI (w.e.f. 3.1.2023)
and Macrocybe
giganteum

g7
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DMR- Crop Protection in | Dr. V.P. Sharma, Project
2021-3 mushroom Leader
15,31,000.00

DMR- Development of Dr. Satish Kumar, PI August, On-going
2021- resource efficient 2021 to
3(1) technologies for July, 2023

the management of

major insect/pests

of mushrooms
DMR- Re-defining Dr. Anil Kumar Rs.36.5 lakhs August, On-going
2021- epidemiological 2021 to
3(2) parameters and July, 2024

management

approaches for

major mushroom

pathogens
DMR- Development of Dr.Anuradha Srivastava, PI | Rs.25.45 lakhs | August, On-going
2021-4 Novel Value Added | Dr. B.L. Attri, Co-PI 2021 to

Products from Dr. July, 2023

Selected Medicinal | Anarase Dattatray Arjun,

Mushrooms Co-PI
DMR- Application of Dr. Anarase Dattatray, PI Rs.1,60,000.00 | August, On-going
2021-5 Solar energy in Dr. BL Attri, Co-PI 2021 to

mushroom drying July, 2022
DMR- Impact assessment | Dr. Shweta Bijla, PI Rs.4.10 lakhs August, On-going
2021-7 of selected 2021 to

technologies July, 2024

developed by

ICAR-DMR
DMR- Development of Dr. Anuradha Srivastava, PI | Rs.1.90 lakhs October, | Completed
2019-2 Mushroom and Dr. V.P. Sharma, Co-PI 2019 to

Millets based value May,

added products 2022
DMR- Standardization Dr. Anil Kumar, PI Rs.26.00 lakhs | April, Completed
2018-6 of cultivation Dr. Satish Kumar, Co-PI 2019 to

technique for Dr. Manoj Nath, Co-PI March,

Morchella (upto 30™ September, 2019) 2022

mushroom
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Title of the Project | PI of the Project | Tentative Cost of | Period/ Funding Present Status
the Project (Rs.) | Remarks | Agency of the Project
Collection and Dr. V.P. Sharma- | Rs.1,45,42,960.00 [ 01.10.2019 | DBT’s On-going
characterization of PI, (ICAR- to Twinning
indigenous Shiitake | Dr. Sudheer Kr. | DMR, Solan 30.09.2022 | programme
(Lentinula edodes) Annepu, Co-PI Rs.36,72,120.00)
and DNA barcoding | (upto 20.02.2021)
of Oyster (Pleurotus | Dr. Anupam
sp.) mushroom Barh, Co-PI
germplasm for Dr. Shwet Kamal,
commercial Co-PI
exploitation Dr.Manoj Nath,
Co-PI
Development Dr. Satish Kumar, | Rs.15,10,880.00 October, DBT On-going
of cultivation PI 2019 to
technology Dr. V.P. Sharma, October,
for medicinal Co-PI 2022
mushrooms
Cordyceps
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7. CONSULTANCY AND ADVISROY SERVICES

R IR g dhR A4qru

During 2022, advisory services were given by ICAR-
DMR, Solan through website, mobile apps, e-mails,
telephones and face to face interactions on various
aspects of mushroom cultivation, training and
marketing. On an average there were about 20-25
queries per day received either by mail/phone/personal
visits which were replied. The majority of queries
were related to training programmes under various
components followed by mushroom cultivation, spawn
and marketing of mushrooms. Group of farmers from
several parts of the country and students from various
educational institutions visted the directorate during
2022 and they were briefed about various facilities
and services rendered by ICAR-DMR, Solan. More
than 3480 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.

2022 ® TR, MSHITIIR—SITHRIR, Al §RT AIHH
& Al gk 3R fduoe & A= gggenl wR
dJeATge, HIdTgd VY, $—Hd, TollhId IR JMHA—IH
qIadd & ATH ¥ HellgdR Warg & T | ufafed
AT ST 20—25 U9H AT Al HA /B / AT
geThl ¥ W B o RHdr IR fear e o |
AR Ted AIRRH ®I Wl, WiF MR AIHA B
fauoe ® 91 A= Tgcal & I8 UferT HRimH
W T | < b by T D fHEAl & 8
IR faf=r et Fvamel © BrEl 7 2022 B ERME
freemerd &1 SRT fhar 3R S SMSAITeIR—SITHATR,
Al §RT Y& @1 S drell fafd= gfaema aiik
Jq13T B IR H SBT3 | fAeemers & drenfia!
BITCROT (S1311EY) ST H 3480 ¥ 3ffdh fHaAMI,
BHEl AR = ANIDI 1 9RT folaT| SRId &
faawor arferer 7.1 # feam mar ® 1

Table 7.1. Individual and group visits in ICAR-DMR, Solan during 2022
AIfT®dT 7.1. 2022 3 IR IATSHIWIR—IITHIIR, Al q ARbra X Arfed SIRT

S.No. [ Visitors’ detail Number of visitors
1. Farmers from RMRC, MHU, Karnal, Haryana 20
2. Farmers from CPRI, Shimla, Himachal Pradesh 10
3. Farmers from KVK Tabo, Lahaul Spiti, Himachal Pradesh 15
4. Students from GGSCW, Chandigarh, Punjab 44
5. Students from RCA MPUAT, Udaipur, Rajasthan 52
6. Farmers from KVK Kandaghat, Solan, Himachal Pradesh 36
7. Students from Punjab University, Punjab 46
8. Farmers from Maharashtra 47
9. Farmers from Jhansi, Uttar Pradesh 34
10. Farmers from Amritsar, Punjab 28
11. Farmers from Madhya Pradesh 10
12. Students from College of Agriculture, Jodhpur 105
13. Visitors from Nagaland 60
14. Farmers from Chandigarh, Haryana 39
15. Visitors from KVK Nizamabad, Telangana 13
16. Students from Government College, Panipat, Haryana 48
17. Farmers from KVK Kandaghat, Solan, Himachal Pradesh 23
18. Visitors from KVK, Madhya Pradesh 8
19. Visitors from KVK, ICAR-IISR, Lucknow, Uttar Pradesh

S
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S.No. | Visitors' detail Number of visitors
20. Visitors from Nauni, Solan, Himachal Pradesh 15
21. Students from Nauni University, Solan, Himachal Pradesh 64
22. Farmers from Bilaspur, Himachal Pradesh 40
23. Visitors from Badu Sahib, Solan, Himachal Pradesh 65
24. DIET trainees from Shimla, Himachal Pradesh 50
25. DIET trainees from Solan, Himachal Pradesh 49
26. Student from College of Agriculture, Amravati, Maharashtra 93
27. DIET trainees from Solan, Himachal Pradesh 40
28. Farmers from Sirmour, Himachal Pradesh 50
29. Farmers from Nauni, Solan, Himachal Pradesh 30
30. Farmers from Murthal, Haryana 37
31. Farmers from Chamba, Himachal Pradesh 32
32. Farmers from Nahan, Sirmour, Himachal Pradesh 15
33. Students from Delhi 75
34. Farmers from Kangra, Himachal Pradesh 24
35. Farmers from KVK Kandaghat, Himachal Pradesh 21
36. Students from Chandigarh University, Punjab 60
37. Farmers from Solan, Himachal Pradesh 20
38. Students from Baddi University, Himachal Pradesh 33
39. Farmers from KVK Kandaghat, Himachal Pradesh 47
40. Students from Punjab Agricultural University, Punjab 106
41. Farmers from Rajasthan 26
42. Visitors from Ayurvet Research Foundation, Haryana 22
43. Farmers from KVK, Kandaghat, Himachal Pradesh 30
44. Visitors from KVK, Mathura, Uttar Pradesh 38
45, Women farmers from Mansa, Punjab under ATMA 14
46. Students from College of Agriculture, Nauni University, Himach- [ 52
al Pradesh
47. Students from PAJANCOA&RI, Karikal, Puducherry 25
48. Students from College of Agriculture, INKVYV, Jabalpur 26
49. Students from College of Agriculture, Uttarakhand 40
50. Visitors from Gujarat 48
51. Students from Central University, Haryana 22
52. Students from Tamil Nadu Agricultural University, Tamil Nadu | 87
53. Students from SRS Institute of Agriculture and Technology, Tamil | 85
Nadu
54. Students from GHS School, Shimla, Himachal Pradesh 38
55. Students from Tamil Nadu Agricultural University, Tamil Nadu | 67
56. Students from Agriculture College, MDU, TNAU, Tamil Nadu 149
i Total group visitors 2380
ii. Number of individual visitors 1100
iii. Total visitors 3480
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Techno Economic Feasibility Reports (TEFRs)
for 2022

One hundred eighty three numbers (183 Nos.)
Techno-Economic Feasibility Reports (TEFRs)
for setting up of Button mushroom growing
units of 20, 50, 100, 200, 500, above 500 Ton per
annum capacity compost production, Spawn
production, growing units of oyster, Ganoderma,
Shiitake, Cordyceps, processing units etc. have
been prepared for mushroom growers/firms
from different parts of the country (Table 7.2).

2022 @& forv da-ial nfSe agsriar Ruld
(ERUB3AR)

<F & = Wil & gR SaRel /wEf & fog
AhE 9 AR DI 20, 50, 100, 200, 500 3R 500
o ufday 9 3iffe &¥ar @ IIed shigdl |
PURT  IATEH, WF IcaTad, e, A-reH!, e,
PIfSHT, TEHIU FhIgAl IS BT WUAT & fory
Th Al foRRY (183 ¥R&T) Tdh-abl—Mfdd aqagriar
RAd EZUmIR onfe (IR @t 18 & (arferar 7.2) |

Table 7.2. Techno Economic Feasibility Reports (TEFRs) for 2022
arfar®er 7.2. 2022 @ fou a&Na) afSe sagerar Ruid (EETHaR)

S.No. [ Name & address Details

1. |M/s.S.D. Mushroom Farm, Mr. Akash Kumar, S/o |20 TPA Spawn Production Unit
Sh.Guler Chand, Village Ladhi, PO Jalag, Tehsil
Jaisinghpur, District Kangra (H.P.) - 176094

2. | Mr. Fanindra Pandey, Village Bakainia, District 20 TPA White Button Mushroom Growing
Basti (U.P) Unit

3. | Mr. Fanindra Pandey, Village Bakainia, District 500 TPA TPA White Button Mushroom
Basti (U.P.) Compost Production

4. | Mr. Satvir Singh Khatri,V.P.O. Uldepur (Tharo), 40 TPA Spawn Production Unit
District Sonipat (Haryana) — 131001

5. | Mr. Shubham Thakur, Village Ber, H.No.37A, PO. |20 TPA Spawn Production Unit
Chambaghat, Solan (H.P.) - 173213

6. | Mr. Rajesh Kumar, At + PO Bangalwa, PS Dharhara, [ 20 TPA Spawn Production Unit
District Munger (Bihar) - 811212

7. | Mr. Dharam Singh, S/o Sh. Tulsi Ram, Village & 20 TPA White Button Mushroom Growing
P.O. Ratti, Tehsil Balh, District Mandi (H.P.) - Unit
175008

8. [Mr. Jia Lal, S/o Sh. Sant Ram, Village Kaushi Patta, |500 TPA TPA White Button Mushroom
PO Dheola, Tehsil Kandaghat, District Solan (H.P.) | Compost Production
- 173207

9. | M/s. Radhe Radhe Organic Mushroom Farm, 20 TPA White Button Mushroom Production
Mr.Gaurav Sharma, S/o Sh. Kiran Sharma, Khevat
No.264, Murva No.16, Kila No.14-15/1, Near PWD
Road, Padana, Jind (Haryana) - 126102

10. | M/s. Tandon Mushroom Food Processing Unit, 200 TPA White Button Mushroom Growing
Ms.Manika Tandon, W/o Sh. Ram Tandon, Khasra | Unit
No.88, Chamarpura Dan, Block Munda Pandey;,
Moradabad (Uttar Pradesh

11. | M/s. Tandon Mushroom Food Processing Unit, 1020 TPA TPA White Button Mushroom
Ms. Manika Tandon, W/o Sh. Ram Tandon, Khasra | Compost Production
No.88, Chamarpura Dan, Block Munda Pandey;,
Moradabad (Uttar Pradesh
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12.. | M/s. Tandon Mushroom Food Processing Unit, 50 TPA Processing Unit
Ms. Manika Tandon, W/o Sh. Ram Tandon, Khasra
No.88, Chamarpura Dan, Block Munda Pandey,
Moradabad (Uttar Pradesh

13. | Mr. Sandeep Pathania, S/o Sh. Devi Singh, Village |20 TPA White Button Mushroom Growing
Niar, P.O. Gurchal, Tehsil Nurpur, Distt. Kangra Unit
(H.P) - 176202

14. [ Mr. Harjeet Singh, S/o Sh. Kikar Singh, V.P.O 500 TPA White Button Mushroom Compost
Bhadwar, Tehsil Nurpur, District Kangra (H.P.) - Production
176200

15. [ Mr. Lal Singh, S/o Sh. Kashmiri Lal, Village 500 TPA White Button Mushroom Compost
Phoolpur Shamshergarh, PO Shivpur, Tehsil Poanta | Production
Sahib, District Sirmour (H.P.) - 173025

16. | Ms.Nitu Kumari, Village Makanpur, Post Dari Jal, [ 100 TPA White Button Mushroom cultivation
Police Station Sangrampur, District Munger, Bihar,
Pin: 813212

17. | Mr. Amar Singh, S/o Sh. Telu Ram, Jamna, Tehsil 20 TPA White Button Mushroom Growing
Kumrou, District Sirmour (H.P.) - 173029 Unit

18. | M/s. NIVV Agro Foods LLP, Mr. Narendra Kumar | 500 TPA White Button Mushroom Compost
& Gajendra Singh, Village: Meerpur Post Office: Production
Garh Meerpur District: Haridwar — 249403

19. [Ms. Vanishka Sambhar, V.P.O. Jalgran Tabba, Una |20 TPA Oyster Mushroom Cultivation Unit
(H.P) - 174303

20. |Mr. Manish Kumar Rohal, Village Jalel, P.O. Shoghi, |20 TPA White Button Mushroom Growing
District Shimla (H.P.) - 171219 Unit

21. | Mr. Deepak Kumar, Village Kangos, PO Solding, 20 TPA White Button Mushroom Growing
Tehsil Nichar, District Kinnaur (H.P) - 172115 Unit

22. | Mr. Prem Jeet Negi, Village & P.O. Ribba, Tehsil 20 TPA White Button Mushroom Growing
Moorang, District Kinnaur (H.P) - 172116 Unit

23. | Principal, Horticulture Training Institute, Uchani, |20 TPA Cordyceps Mushroom Production
Karnal, Haryana - 132001 Unit

24. | Mr. Amit Singh, S/o Sh. Nathi Ram, V.P.O.Joli, 20 TPA White Button Mushroom Growing
Tehsil Narayangarh, District Ambala (Haryana) - | Unit
134203

25. | Mr. Purushotam Lal, S/o Sh. Bahadur Singh, Village | 20 TPA White Button Mushroom Growing
Dhara, P.O. Fozal, Tehsil & District Kullu (H.P.) - Unit
175129

26. |M/s. Woods Agro, Village Jaffarabad, Naurangpur, | 1000 TPA White Button Mushroom
Tauru Road, District Gurugram (Haryana) - cultivation Unit
122105

27. | M/s. Brajwashi Mushrooms, Mrs. Geeta Devi, 100 TPA White Button Mushroom cultivation
Mahuan, Zandipur Road, N.H. 2, Near Toll Plaza, | Unit
Mathura (U.P)

28. [ Mr. Nishant Chauhan, S/o Sh. Rakesh Chauhan, 100 TPA White Button Mushroom cultivation

Dehradun (Uttarakhand)

Unit
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29. [ M/s. Jaunsar Organics, Mr. Naveen Kumar Verma, |20 TPA White Button Mushroom Growing
Village Sahiya, District Dehradun, Uttarakhand - | Unit
248196
30. [-do- 20 TPA Spawn Production Unit
31. |-do- 500 TPA White Button Mushroom Compost
production Unit
32. | M/s. Woods Agro, Village Jaffarabad, Naurangpur, |20 TPA Spawn Production Unit
Tauru Road, District Gurugram (Haryana) —
122105
33. | Mrs. Promila Devi, W/o Sh. Guman Singh, Village |20 TPA White Button Mushroom Growing
Havani, P.O. Upper Bhamala, Tehsil Baldwada, Unit
District Mandi (H.P.) - 175004
34. | M/s. Lovekush Agro Tech, V.P.O. Choli, Tehsil 20 TPA White Button Mushroom Growing
Bilaspur, Jagadhari, District Yamunanagar Unit
(Haryana) - 173102
35. | -do- 500 TPA White Button Mushroom Compost
production Unit
36. | M/s. Mush Agrotech, Sh. Amit Newton & Sh. Poyra, [ 200 TPA White Button Mushroom cultivation
Shubhajit, Konark Apartment, IIIrd Floor, 43 Phool | Unit
Bagh Marg, Kolkata Marg (West Bengal) — 700086
37. | Sh. Aneeraj Singh, Village Barikhad (Pail), P.O. 20 TPA White Button Mushroom Growing
Lodhavan, Tehsil Nurpur, District Kangra (H.P.) - [ Unit
176201
38. | Sh. Mayank Gupta, 1/10759, Subhash Park, Naveen |20 TPA White Button Mushroom Processing
Sahadra, Delhi - 110032 Unit
39. | Mr. Amandeep Singh, S/o Sh. Baldev Singh, Sarsa, | 500 TPA White Button Mushroom Compost
Kurukshetra (Haryana) - 136128 production Unit
40. |[Sh. Rajesh Kumar, S/o Sh. Sahab Singh, Village 500 TPA White Button Mushroom Compost
Basudi Baroli, Sonipat (Haryana) - 131021 production Unit
41. | Sh. Pradyuman Sharma, Village Jabal, PO Maan, 20 TPA White Button Mushroom Growing
Tehsil Arki, District Solan (H.P.) 173218 Unit
42. | Mr. Nakul, S/o Sh. Bansi Lal, Village Sarain Sukhi, |20 TPA White Button Mushroom Growing
P.O. Haripur, Tehsil Shahabad, Kurukshetra Unit
(Haryana) - 136135
43. |[-do- 500 TPA White Button Mushroom Compost
production unit
44. | Sh. Shubham Walia, S/o Sh. Tilakraj Walia, Village |20 TPA White Button Mushroom Growing
Kadwari, P.O. Kamlehar, Tehsil Palampur, District | Unit
Kangra (H.P.) - 176061
45. | Mrs. Rubab Fatima, Near Dargarh Mulla Ahmed 50 TPA White Button Mushroom Growing

Jeevan, Village Amithi, Tehsil Mohanlal Ganj,
District Lucknow (U.P.) - 226501

Unit
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46. | -do- 200 TPA White Button Mushroom
Compost production unit
47. | Sh. Lalit Kumar S/o Sh. Jai Ram, Village Nishal, P.O. Malera, 20 TPA White Button Mushroom
Tehsil Kasauli, District Solan (H.P.) - 173206 Growing Unit
48. | Sh. Gopal Chand, S/o Sh. Dharam Chand, Village Siyogi, P.O. 20 TPA White Button Mushroom
Bari, Tehsil & District Kullu (H.P.) - 175101 Growing Unit
49. | Smt. Sudesh Kumari, W/o Sh. Dinesh Kumar, Village 20 TPA White Button Mushroom
Chyamukali, P.O. Jagjitnagar, Tehsil Kasauli, District Solan (H.P.) | Growing Unit
50. | M/s. Vyas Farm, Sh.Ankesh Kumar Vyas, Khimlasha, M.P. 200 TPA White Button Mushroom
Cultivation Unit
51. | M/s. R.R. White Flower Mushrooms, Sh. Rishav Kumar and Mr. |50 TPA White Button Mushroom
Ritesh Kumar, Agarwal Mandi Tatiti, District Bhagpat (U.P.) - Cultivation Unit
250601
52. | Sh. Rajesh Kumar, S/o Sh. Sher Singh, Village Shaya, P.O. Sanora, | 20 TPA White Button Mushroom
Tehsil Rajgarh, District Sirmour (H.P.) - 173223 Growing Unit
53. | Smt. Sunita, M/s. Lohan Mushroom Farm, V.P.O. Bhaini 50 TPA White Button Mushroom
Amirpur, Tehsil Narnaud, District Hisar (Haryana) Cultivation Unit
54. | Sh. Krishan Pal, S/o Sh. Narayan Singh, Village Khalehi, P.O. 20 TPA White Button Mushroom
Chauntra, District Mandi (H.P.) 175032 Growing Unit
55. | Sh. Manish Rawat, S/o Sh. Anand Prakash Rawat, Village Kahrai,| 500 TPA White Button Mushroom
Shamshabad Marg, Agra (U.P.)-282001 Compost production unit
56. | Mrs. Nandita, W/o Sh. Vinod Kumar, Village & P.O. Pati Kalyana,| 500 TPA White Button Mushroom
Tehsil Samalakha, District Panipat (Haryana) Compost production unit
57. | Mr. Amit Singh, S/o Sh.Karan Singh VPO Rapar, Near BED 25 TPA White Button Mushroom
College Purani Gangath, Sub Tehsil Gangath, District Kangra Growing Unit
(H.P) - 176204
58. | Sh. Brahama Nand, Village Gajheya, PO Mundaghat, Tehsil & [ 20 TPA White Button Mushroom
District Shimla (H.P.) - 171012 Growing Unit
59. | Mr. Ravi Kant Sharma, S/o Sh. Sher Singh, Village Chanker, PO |20 TPA White Button Mushroom
Junga, Tehsil & District Shimla (H.P.) - 171218 Growing Unit
60. | M/s. Manviya Dristikon Sewa Samiti, Post & Block - Masauli & | 24 TPA White Button Mushroom
Sidhdhaur, District Barabanki, Uttar Pradesh Cultivation Unit
61. | M/s. Coon Fresh Agro Farm LLP, Mr. Sharafudheen, PO| 68 TPA White Button Mushroom
Peringannur Cheripoor, Via Peringode, Palakkad, District Kerala | Cultivation Unit
- 679535
62. | Dr. R. Venkatesh Kumaran, Mr. G. Sivakumar, Mr. S. Dhivya, 100 TPA White Button Mushroom
SF No.204/2B, Kokkampalayam Village, Dharapuram Tirupur, | Cultivation Unit
Distrit Tamil Nadu - 638702
63. | -do- 50 TPA Spawn production Unit
64. | -do- 50 TPA Mushroom Processing
Unit
65. | M/s. Visheswar Agro Products, Mr. Durga Prasad Joshi, 35 TPA Oyster Mushroom

Village Gangar (Thapli), PO Pilhi,
Tehsil Ghansali, District Tehri Garhwal, Uttarakhand - 249181

Cultivation Unit
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66. | Mr. Sunil Kumar, S/o Sh. Murli Manohar, VPO Dhani Peerwali, | 20 TPA White Button Mushroom
Tehsil Hansi, District Hisar (Haryana) Growing Unit
67. |-do- 500 TPA White Button Mushroom
Compost production unit
69. | Mr. Ashok Kumar Batham, Laad Farm House Sagartal, In front [ 50 TPA White Button Mushroom
of Indane Gas Godown, Jalalpur Road, Manpur, Gwalior (M.P.) [ Growing Unit
70. | Mr. Dayakishan, S/o Sh. Ram Lakhan, Village Nangal Brhamin, |50 TPA White Button Mushroom
PO Deeghot, Tehsil & District Palwal (Haryana) - 121105 Growing Unit
71. | Mr. Mukesh Dobhal, Village Kaldung, PO Garhwagad Patti, 20 TPA White Button Mushroom
Nandalsyun, District Pauri Garhwal, Uttarakhand - 246001 Growing Unit
72. | Dr. Nikhil Kumar, Village Sullar, Ambala, Haryana, 134003 492 TPA White Button Mushroom
Compost production unit
73. | Mr. Rajesh Kumar, S/o Sh. Sher Sing, Village Shaya, PO Sanora, |20 TPA White Button Mushroom
Tehsil Rajgarh, District Sirmour (H.P.) - 173223 Growing Unit
74. | Mr. Prince, S/o Sh. Ranbir Singh, Karsa Dod to Sakra Road, 20 TPA White Button Mushroom
400 Meter away from main road, Village Karsa Dod, Tehsil Growing Unit
Nilokheri, District Karnal (Haryana
75. | -do- 500 TPA White Button Mushroom
Compost production unit
76. | Mr. Surjit Singh, S/o Sh. Parkash Singh, Village Mehta, PO 20 TPA White Button Mushroom
Gheta, Tehsil Nurpur, District Kangra (H.P.) - 176204 Growing Unit
77. | M/s Shaurya Mushrooms, Mr. Sunil Sharma, Village Phalahi, 216 TPA White Button Mushroom
P.O. Bhatrana Block: Hoshiarpur 2 Tehsil & District: Hoshiarpur, [ Compost production unit
Punjab-146111
78. | -do- 20 TPA White Button Mushroom
Growing Unit
79. | Mr. Rajesh Kumar Sharma, S/o Sh. R.R. Sharma, VPO 20 TPA White Button Mushroom
Shambhuwala, Tehsil Nahan, District Sirmour (H.P.) - 173001 Growing Unit
80. | -do- 500 TPA White Button Mushroom
Compost production unit
81. | Mr. Pradeep Kumar Sharma, S/o Sh. R.R. Sharma, VPO 500 TPA White Button Mushroom
Shambhuwala, Tehsil Nahan, District Sirmour (H.P.) - 173001 Compost production unit
82. | M/s. A2 Agritech Corp., Ms. Meenu Rana , Khasra No.20, 21, 100 TPA White Button Mushroom
Village Mundhela Kalan, Najafgarh, New Delhi - 110073 Growing Unit
83. | M/s. Mittal Mushroom Farm, Mr. Rakshit Mittal, S/o Sh.Naresh |45 TPA White Button Mushroom
Kumar Mittal, Gram Chindaudi Khas, Chindori Khas, Meerut | Growing Unit
(U.P.) - 250502
84. | M/s. Kalgidhar Society, Mr. Bakshish Singh, Chhapang, Baru 20 TPA White Button Mushroom
Sahib, Tehsil Pacchad, District Sirmour (H.P.) - 173101 Growing Unit
85. | -do- 20 TPA Spawn production Unit
86. | -do- 500 TPA White Button Mushroom
Compost production unit
87. | Mrs. Apurva Sharma, Village Balota, P.O. Taroun, Tehsil 500 TPA White Button Mushroom
Ghumarwin, District Bilaspur (H.P.) - 174027 Compost production unit
88. | Mrs. Nirmala Sahu, W/o Sh. Debendra Kumar Sahu, Vill &PO: |24 TPA White Button Mushroom

Dumerpani, PS and Distt.- Nuapada, Odisha- 766104

Cultivation Unit
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89. | Mr. Rajesh Kumar, S/o Sh. Partap Chand, Village Jogipur, PO 20 TPA White Button Mushroom
Kangra, Tehsil & District Kangra (H.P.) Growing Unit
90. | Mr. Bharat Mokinda Bhoite, Gate No.30, Antarwala, Jalana, 20 TPA White Button Mushroom
District Jalana — 431203 (Maharashtra) Growing Unit
91. | Mr. Nakul, S/o Sh. Bansi Lal, Village Sarain Sukhi, PO Haripur, |50 TPA White Button Mushroom
Tehsil Shahabad, Kurukshetra (Haryana) - 136135 Growing unit
92. | Mr. Mahender Singh, VPO Manpur Devra, Tehsil Poanta Sahib, |20 TPA White Button Mushroom
District Sirmour (H.P.) - 173025 Growing Unit
93. | Mrs. Prem, W/o Sh. Parmender Chitoria, VPO Jhojhu Kalan, 50 TPA White Button Mushroom
Charkhi Dadri, Haryana - 127310 Growing Unit
94. |-do- 500 TPA White Button Mushroom
Compost production unit
95. | Mr. Shiv Kumar, S/o Sh. Vijay Pal, Gram Bindu Kharak, Post 20 TPA White Button Mushroom
Office Bhalswagaj, Block Tehsil Bhagwanpur, District Haridwar | Growing Unit
(Uttarakhand)
96. | M/s. AGA Agrotech, Mr. Amrinder Singh, Gautam Singh, and | 60 TPA White Button Mushroom
Arjun Singh, Village Basian, Badala Road, Kharar, Punjab Growing Unit
97. | Mr. Subhram Yadav S/o Sh. Ramanad Yadav, Village - Navedi, 20 TPA White Button Mushroom
Post- Kanti, Tehsil - Ateli, District - Mahendergarh, State - Growing Unit
Haryana Pin Code 123021
98. | Mr. Rahul S/o Sh. Joginder Singh, V.P.O. Basal, Tehsil & District, | 20 TPA White Button Mushroom
Solan (H.P.)- 173213 Growing Unit
99. | Mr. Nakul, S/o Sh. Bansi Lal, Village Sarain Sukhi, PO Haripur, |540 TPA White Button Mushroom
Tehsil Shahabad, Kurukshetra (Haryana) - 136135 Compost production unit
100. | Mr. Rajeev Agarwal, Village- Nayagaon Telipura, Ramnagar-Ka- | 76 TPA White Button Mushroom
shipur Road, Tehsil- Ramnagar, District- Nainital, Uttara- Cultivation Unit
khand-244715
101. | Mr. Sanjay Kumar, S/o Sh. Goopala Ram, Village Ghangal, P.O. |20 TPA White Button Mushroom
Jarol, Tehsil Sundernagar, District Mandi (H.P.) - 174401 Growing Unit
102. [ Mr. Hem Raj, S/o Sh. Jeet Ram, Village Ghatru, PO Chanowag, |20 TPA White Button Mushroom
Tehsil Dhami, District Shimla (H.P.) Growing unit
103. | Director, Department of Agriculture, Maharishi Markandeshwar | 450 TPA White Button Mushroom
(Deemed to be University), Mullana, Ambala (Haryana) Cultivation Project
104. | Sh. Chuni Lal, S/o Sh. Late Sh. Molak Ram, R/o Safdu (Garloni), | 20 TPA White Button Mushroom
PO & Sub Tehsil Revalsar, Tehsil Balh, District Mandi (H.P.) Growing unit
105. [ Mr. Arun Kumar, V.P.O. Gathutar, Tehsil Haripur, District 20 TPA White Button Mushroom
Kangra (H.P.) - 176033 Growing unit
106. | Mr. Roshan Lal, Village Ruhan, PO Badhonighat, Tehsil Kishan- |20 TPA White Button Mushroom
garh, District Solan (H.P.) - 173233 Growing unit
107. | Mr. Jeet Singh, S/o Sh. Asha Ram, VPO Gangwa, Tehsil & Dis- [ 50 TPA White Button Mushroom
trict Hisar (Haryana) - 125004 Growing unit
108. | Mrs. Parminder Kaur W/o Mr. Jatinder Singh Vill. Paharpur P.O. [ 500 TPA White Button Mushroom
Gajjumajra Teh.& Distt. Patiala -147101, Punjab Compost production unit
109. | Ms. Deepa Tomar, Langha Pasoli, Near Kali Mandir, LanghaVi- [ 29 TPA White Button Mushroom

kasnagar, Dehradun, Uttarakhand

Growing unit
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110. [-do- 500 TPA White Button Mushroom
Compost production unit
111. | M/s. Mankotia Mushroom Farms, Mr. Malkiat Singh 20 TPA White Button Mushroom
Mankotia, S/o Sh. Harnam Singh, VPO Dainkwan, Tehsil Growing unit
Nurpur, District Kangra (H.P.) - 176204
112. [ 20 TPA White Button Mushroom Growing unit 20 TPA White Button Mushroom
Growing unit
113. | Mr. Arvinder Singh, Village Baknour, P.O. Baknour, Distt. 50 TPA White Button Mushroom
Ambala, Haryana-134003 Growing unit
114. | -do- 500 TPA White Button Mushroom
Compost production unit
115. | Mr. Vijendra Rawat, S/o Mohit Singh Rawat, Banwala near 50 TPA White Button Mushroom
Gokulwala Bhagwanpur, Haridwar, Uttarakhand Growing unit
116. | Mrs. Sushma Devi, W/o Sh. Chander Mohan, Village Khairi [ 20 TPA White Button Mushroom
Chaingan, P.O. Kangta Failag, Tehsil Dadhu, District Sirmour [ Growing unit
(H.P) - 173022
117. | Mr. Virender Singh, S/o Sh. Amar Singh Yadav, Village 20 TPA White Button Mushroom
Bhankhri, P.O. Dochana, Tehsil Narnaul, District Growing unit
Mahendergarh (Haryana) - 123001
118. | M/s. APRIGHT, Mr. Mohan Chandra Joshi, Nakraunda, 20 TPA White Button Mushroom
Dehradun, Uttarakhand - 248008 Growing unit
119. | Ms. Anju Garg, Chammu Kallan, Ismailabad, District 500 TPA White Button Mushroom
Kurukshetra, Haryana Compost production unit
120. | Mr. Sikander Singh S/o Sh.Partap Singh, Village Pandrehar, 20 TPA White Button Mushroom
Post Office Gurchal, Tehsil Nurpur, District Kangra (H.P.) - Growing unit
176202
121. | M/s. Shree Krishna Farm Fresh Foods (i)Sh. Nathi Ram 20 TPA White Button Mushroom
S/o Sh. Kehar Singh & (ii) Sh. Amit Kumar, S/o Sh.Nathi Ram, | Growing unit
Village Jeoli, Tehsil Naraingarh, District Ambala (Haryana) —
134203
122. | Mr. Sudhanshu, Dineshpur, District Udham Singh Nagar, 50 TPA White Button Mushroom
Uttarakhand - 263160 Growing unit
123. | -do- 500 TPA White Button Mushroom
Compost production unit
124. | Mr. Basant Chaudhary, Village Matkota, PO Bhurarani, 500 TPA White Button Mushroom
Rudrapur, Uttarakhand Compost production unit
125. | Mr Dharamvir Singh, Village Gugana, V.P.O. Karola, Gugana- | 500 TPA White Button Mushroom
Kheri Road, Near Wine Shop Gurugram, Haryana- 122504 | Compost production unit
126. | Ms Anita Beck, Village Pura Chhindwara Near Parwalia 100 TPA White Button Mushroom
Sadak, Tehsil Huzur, District Bhopal (M.P.) cultivation project
127. | Mr. Khushi Ram, S/o Sh. Balbir Singh, Village Dinger P.O. 20 TPA White Button Mushroom
Mangarh, Tehsil Pachhad, District Sirmour (H.P.) - 173024. Growing unit
128. | Sh. Ranjeet Kumar Srivastava C/o Smt. Shweta Srivastava, 50 TPA White Button Mushroom

Plot/Gata No.237/249, Village Bahargaon, Paragna - Mahona,
Tehsil Bakshi Ka Talab, District Lucknow (U.P.) - 226203

cultivation project
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129. | Shree Agro Foods, Sh.Sanjay Law, Sh. Sandeep Law 200 TPA White Button Mushroom
& Sh. Saurabh Law, Village Satothar, Tehsil Amb, District Una | cultivation project
(H.P)
130. | Ms. Parul Tyagi, Gurudev Electricals, Hanuman Chauraha, 20 TPA Spawn Production unit
Ashok Nagar Barhan, Agra (U.P.) - 283201
131. [-do- 200 TPA White Button Mushroom
Compost production unit
132. [ -do- 50 TPA White Button Mushroom
Growing unit
133. | M/s Chauhan Organics Pvt. Ltd., Mr. Anuj Kumar, Mr. Rahul | 100 TPA White Button Mushroom
Kumar and Mrs. Gayatri Devi, C/o Shree Surendra Singh, Jai | Growing project
Nagar, Surjan Nagar, Thakurdwara, Moradabad, Moradabad,
Uttar Pradesh, India, 244602
134. | The Mushroom farm, 3/93, Srinagar, Thodukadu Post, near 150 TPA White Button Mushroom
Delphi TVS, Tiruvallur District &amp; Taluk, Tamil Nadu- Cultivation Project
602105
135. | M/s. Shri Raghuveer Singh Patel Button Mushroom Farm, 39 TPA White Button Mushroom
Mr.Kailash Kumar Patel, S/o Sh. Madan Lal Patel, Village Growing unit
Parsuli, Post Tumakala, Tehsil Dhamdha, District Durg,
Chhatisgarh- 491001
136. [-do- 300 TPA White Button Mushroom
Compost production unit
137. | -do- 20 TPA Spawn Production unit
138. | Mrs. Savitri, W/o Sh. Rajender, On Killa No. 20, Murba No. 70 [ 496 TPA White Button Mushroom
IN, VPO Durjanpur, Tehsil Hisar & District Hisar, Haryana Compost production unit
139. [ Mr. Shashikant Singh, V.P.O. Gohda Bishunpura, Thana 20 TPA White Button Mushroom
Nagsar, District Ghazipur (U.P.) - 232326 Growing unit
140. [ -do- 500 TPA White Button Mushroom
Compost production unit
141. | Mr. Amit Kumar, S/o Sh. Parkash Chand, V.P.O. Ree, Tehsil 200 TPA White Button Mushroom
Sujanpur, District Hamirpur (H.P.) - 177007 Compost production unit
142. [ Mr. Kamal Chandra Dumka, S/o Sh. Naveen Chandra Dumka, | 20 TPA White Button Mushroom
Dumbka Banger, Halduchaur, Haldwani, District Nainital, Growing unit
Uttarakhand - 236139
143. | Mr. Bhim Singh, S/o Sh. Jeet Singh, Village Chhou, PO Koti 20 TPA White Button Mushroom
Dhaman, Tehsil Dadahu, Sirmour (H.P.) - 173022 Growing unit
144. [ -do- 500 TPA White Button Mushroom
Compost production unit
145. | Mr. Naresh Tomar, S/o Sh. Pratap Sigh, VPO Koti Dhaman, 20 TPA White Button Mushroom
Tehsil Dadahu, Sirmour (H.P.) - 173022 Growing unit
146. [ -do- 500 TPA White Button Mushroom
Compost production unit
147. | Sh. Nand Lal, S/o Late Ratan Chand, VPO Rapar, Near B.Ed. |34 TPA White Button Mushroom

College Purani Gangath, Sub Tehsil Gangath, District Kangra
(H.P) - 176204

Growing unit
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148. | Sh. Kuldeep Singh, S/o Sh. Kesar Singh, VPO Rapar, Near 32 TPA White Button Mushroom
B.Ed. College Purani Gangath, Sub Tehsil Gangath, District Growing unit
Kangra (H.P.)- 176204

149. [ Mrs. Sumna Devi, W/o Mr. Udham Singh, Vill Giyora, Po 20 TPA White Button Mushroom
Kangoo Tehsil Nadaun, District Hamirpur (H.P.) - 177040 Growing unit

150. | M/s. S.S. Chaudhary Mushroom Farm, Mr. Avikant 20 TPA White Button Mushroom
Chaudhary, Rohalaki Kishanpur, Bhadrabad, Haridwar, Growing unit
Uttarakhand- 249402

151. | Mrs. Deepa Tomar, Langha Pasoli, Near Kali Mandir, Langha | 720 TPA White Button Mushroom
Vikasnagar, Dehradun, Uttarakhand Compost production unit

152. | Mr. Kamal Kumar, Village Manakpur, PO Banondji, Tehsil 600 TPA White Button Mushroom
Naraingarh, District Ambala (Haryana) - 134202 Compost production unit

153. | Mrs. Sukarma W/o Sh. Sanjay Thakur, Village Banjani, Chail, |20 TPA White Button Mushroom
PO Chail, Tehsil Kandaghat, District Solan (H.P.) Growing unit

154. | Sh. Lekh Raj Sharma, S/o Sh. Sadh Ram Sharma, Village 18 TPA White Button Mushroom
Jakhod Road Nal, PO Kiartu, Tehsil Theog, Distt. Shimla (H.P.) [ Growing unit

155. | Sh. Rajinder Kumar Parihar, Village & PO Mamlig, Tehsil 20 TPA White Button Mushroom
Kandaghat, Distt Solan (H.P.) Growing unit

156. | Mr. Dinesh Kumar, S/o Sh. Jai Singh, Village Danevati, PO 20 TPA White Button Mushroom
Danawali, Tehsil Nankhari, District Shimla (H.P.) Growing unit

157. | Mr. Vinod Kumar, S/o Sh. Bhoop Singh, Village Halon, PO 20 TPA White Button Mushroom
Kamlah, Tehsil Dharampur, Distt. Mandi (H.P.) - 175050 Growing unit

158. | Ms. Moyirr Karlo, Village Jipu, PO/PS Likabali, District Lower |20 TPA Spawn Production unit
Siang, Arunachal Pradesh - 791125

159. | Mr. Anand Kumar, S/o Sh. Ashok Kumar, VPO Birohar, 200 TPA White Button Mushroom
District Jhajjar, Haryana — 124106 Compost production unit

160. | Smt. Bishnupriya Sahoo W/o Sh. Janardhan Sahoo, Plot No. 2736 TPA White Button Mushroom
505/601, Maheswarpur, Block Champua, Distt. Keonjhar, Compost production unit
Odisha- 758041

161. | Mr. Ravinder S/o Late Deepu, Village Thanga, PO Devna, 20 TPA White Button Mushroom
Tehsil Nohradhar, District Sirmour (H.P.) - 173104 Growing unit

162. | Mr. Pradeep Kumar, Village Nirsu, PO Dutt Nagar, Tehsil 500 TPA White Button Mushroom
Rampur Bushar, District Shimla (HP) - 172001 Compost production

163. | Sh. Adesh Kumar S/o Sh. Suresh Chandra, Mohammad 20 TPA White Button Mushroom
Sadigpur, Moradabad, Bilari, Uttar Pradesh - 202414 Growing unit

164. | Mr. Dharamveer Singh, S/o Sh. Kishori, Mohammad Sadiqpur, | 20 TPA White Button Mushroom
Moradabad, Bilari, Uttar Pradesh - 202414 Growing unit

165. | Mr. Mritunjay Pratap Singh, Village & PO Mahua Dabra 20 TPA White Button Mushroom
Haripura, Tehsil Jaspur, Distt. Udham Singh Nagar Growing unit
(Uttarakhand) - 244712

166. | Ms. Vibha, Village & PO Mahua Dabra Haripura, Tehsil Jaspur, [ 20 TPA White Button Mushroom
Distt. Udham Singh Nagar (Uttarakhand) - 244712 Growing unit

167. | Mr. Vedender Pal Vashisth, S/o Sh. Ganga Ram Sharma, 20 TPA White Button Mushroom

Village Nehra, PO Chambi, Tehsil Sundernagar, District Mandi
(H.P)

Growing unit
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168. | Sh. Rajeev Kumar, S/o Sh. Ranveer Singh, Gram Libhardi, 100 TPA White Button Mushroom
Haridwar (Uttarakhand) - 247656 Cultivation project

169. | M/s. Mastech Laboratory, Mrs. Asha Bakshi, W/o Mr. Amit 20 TPA Spawn Production unit
Kumar Bakshi, Khasra # 139/1/2, Puruwala Santoshgarh,

PO Puruwala, Tehsil Poanta Sahib, District Sirmour (H.P.) -
173021

170. | Mr. Ajit Kumar,Village Basatpur, Tehsil: Dhaulana, District: 132 TPA White Button Mushroom
Hapur, Uttar Pradesh Cultivation project

171. | Mr. Sandeep Kumar, Village Ambli, araingarh, District Ambala | 100 TPA White Button Mushroom
(Haryana) - 134203 Cultivation project

172. | Mr. Rajender Singh, Village Bagh, PO Kohbagh, Tehsil & Distt. [ 20 TPA White Button Mushroom
Shimla (H.P.) Growing unit

173. | Mr. Chet Ram, Village Sanet, PO Mamlig, Tehsil Kandaghat, |20 TPA White Button Mushroom
District Solan (H.P.) Growing unit

174. | Ms. Swati Chauhan, M/s. Mroom Agro Farm Pvt. Limited, 50 TPA White Button Mushroom
Village Sungarh, Tehsil -Chandpur-246725, District Bijnor- Growing unit
Uttar Pradesh

175. | -do- 500 TPA White Button Mushroom

Compost Production unit

176. | -do- 20 TPA Spawn Production unit

177. | M/s. Verma Mushroom Farm, Mr. Vishal Verma, Village 20 TPA White Button Mushroom
Starnala, PO Surangani, Tehsil Salooni, District Chamba (H.P.) | Growing unit
176317}

178. | Mr. Abhinav Chaturvedi, Plot No. 4, Opposite Chamunda 420 TPA White Button Mushroom
Mandir, Shiv Shakti Industries, Village Bharatpur, PO Khunda, | Compost Production unit
Kahipur (Uttarakhand) - 244713

179. | Mr. Inderjeet, S/o Sh. Bir Singh, VPO Nahar, Tehsil Kosli, 50 TPA White Button Mushroom
Distt. Rewari, Haryana - 123303 Growing unit

180. | M/s. White Umbrella Agro Pvt. Ltd., Mrs. Lalita, Village 20 TPA Spawn Production unit
Bedpur, Majri Road, Post Piran Kliyer, Distt. Haridwar,

Uttarakhand - 247667

181. | Mr. Hari Narayan Oraon, Village Basua, District Gumla, 20 TPA Spawn Production unit
Jharkhand - 835233

182. | Mr. Sanjay Verma, S/o Sh. Vijay Pal Singh, Village Bindu 100 TPA White Button Mushroom
Khark, Post Bhalswagaj, Distt. Haridwar (Uttarakhand) Growing unit

183. | Mr. Udham Singh S/o Sh. Gulabu Ram Village Giyora, Po 20 TPA White Button Mushroom

Kangoo Tehsil Nadaun, District Hamirpur (H.P.) - 177040

Growing unit
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8. COMMITTEE MEETINGS
8. afifar @1 doa

Meeting of Research Advisory Committee (RAC) of ICAR-DMR, Solan (H.P.) was held on 10th
June, 2022. The Members of RAC were as under for the period 2019-2022.

ATHATU—GH I fFRererd, diad (fRovo) H fed srgHe GaredR AfAfT 31 3o e
10 S[, 2022 Pl g3 | JTHHM HelebR AMAT & AW 2019—2022 3@l & fery Fr=iferlRaa 2 |

S.No. Name & Address Designation

.. ¥ g qadl Rk

L. Dr. Jagmohan Singh, Former Vice Chancellor, UHF, Nauni, Village | Chairman
Kotho, Near Jatoli Temple, Tehsil & District Solan (H.P.) 3reTe]

Sf. SR 8, qd e, el vd ariel fawfdenes,
Hrefl, wifg ®Iel, AHY Serell wfdR,  dEsie g 7o Ao

(f2om0) |

2. Dr. B.K. Pandey, Asstt. Director General (Hort.Sci.-II), Indian Member
Council of Agricultural Research, KAB-II, Pusa, New Delhi - 110 Eerral]
012.

St fio. uie, HErd Aelawd, (@rraHl fage—2), R iy
3TNIET URYE, Y Sg-ie= 9ad— 11w, =g fdeeil — 110 012
3. Dr. Vikramaditya Pandey, Asstt. Director General (Hort.Sci.-I), Special Invitee
Indian Council of Agricultural Research, KAB-II, Pusa, New Delhi -
110 012.

Sf. fapHfean die, 9ed Agleed, (FRrar f[agm—1), YRdA™
B I yRYe, HBiY e Ha=— 111, 75 faeell — 110

012
4, Dr. N.S. Atri, Ex-Professor, Department of Botany, Punjabi Member
University, Patiala (Punjab) — 147002 Rereral]

Sf. TAUH3E, Yd WhHR, I [asi= a9, gormet
fasafdernery, ufearer (Uomd) - 147002

5. Dr. K.B. Mohapatra, Faculty of Agriculture GIBS, Gunupur, Member
Rayagada (Odisha)-765022 e
S1. &, 1. WA, BN R, SHeMsagd, YR, TSI
(anfs=n)- 765022

6. Dr. K.K. Janardhanan, Professor, Amla Cancer Research Centre, Member
Amala Nagar, Thrissur (Kerala) - 680555 o
Sl B, TG, YR, AHT DR IJTHI g, MHAT TR,
R - 680555

7. Dr. Shammi Kapoor, Dean, College of Basic Sciences & Humanities, | Member
Punjab University, Ludhiana (Punjab) - 141004. Reregay)

Sl Il BR, S, g a9 9 AEfde! HeTidererd, Goid

fqsafdemeta, e (USE) - 141004
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8. Dr. V.P. Sharma Member
Director, ICAR-Directorate of Mushroom Research, Chambaghat, o
Solan (HP) - 173213.

Sf. diq). eHl, e, Arhu—gw g fFeenerd, did
(fRomo) - 173213

9. Sh. Vinod Thakur, Member
M/s. Thakur Mushroom Farm, V&PO Chambaghat, Rereras|
Tehsil & Distt. Solan (HP) — 173213.

) falq SRR, HAS STHR HIHHA B, M g SI. Tw=TEIe, He
(fRowo) - 173213

10. Sh. Rajesh Thakur, Member
Village Ber-Ki-Ser, PO Chambaghat, Tehsil & Distt. Solan (HP) - [gewy
173213.
) XTSI TR, A oR Bl AR, SIHER Fwrare, Ao (f2oo) -
173213
11. Dr. B.L. Attri, Member Secretary
Principal Scientist, ICAR-Directorate of Mushroom Research, o G

Chambaghat, Solan (H.P.) - 173213.
Sf. d1.ue. o, YU A, AIRsTu—N SFgUE Mqened,
A (fRowo) - 173213

Meetings of Institute Research Committee (IRC) of ICAR-DMR, Solan were held on 20.04.2022,
06.05.2022 & 07.05.2022 and the embers were as under:

HIHIJI—GH JJHE FRemer, didd & 4eI  Jgaar afifd &) de& f&-11d 20.04.2022,
06.05.2022 9 07.05.2022 &I g3 | AT & G Fr=faRaa o |

S.No. Name Designation
st k! RESIE
1. Dr. V.P. Sharma, Director Chairman
<. 1. v, M 37eel
P Dr. B.L. Attri, Principal Scientist Member Secretary
<. 1.9, 33, YT deiie o Afa
3. Dr. Satish Kumar, Principal Scientist Member
ST, A BAR, T dSd IR
4. Dr. Shwet Kamal, Principal Scientist Member
Si. ¥dd HHC, UHT IS RESS
5. Dr. Anil Kumar, Senior Scientist Member
<. e BAR, aRS a=A1+H SESS
6. Dr. Anuradha Srivastava, Scientist Member
S, RE Harad, d=Td SESS
7. Dr. Anupam Barh, Scientist (upto 20.08.2022) Member
Sf. 3UH g, dsiTi+Ieh (20.08.2022 h) NESY)
8. Dr. Manoj Nath, Scientist Member
S HAIS A1, 1D q
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9. Sh. Rakesh Kumar Bairwa, Scientist (on study leave) Member
] XT3 HHAR Oxdl, ILAT+Tch (LTI JqDBIIA W) RESS!

10. Dr. Anarase Dattatray Arjun, Scientist Member
SR RSIESIERACEIIRES q

11. Ms. Shweta Bijla, Scientist Member
N wqar faoren, d=9fe SES

Meeting of Quinquennial Review Team (QRT) of ICAR-DMR, Solan (H.P.) held on 16.10.2022

f&® 16.10.2022 S AT ATHAFU—GH I AQeme™, didd (fRy.) & vgarits

HiETr g (FIREl) @Y d5d
S.No. |Address Position
b . [aaT Iq
1. |Dr. B. Singh, Vice Chancellor, Acharya Narendra Deva University of Chairman
Agriculture & Technology, Faizabad, Kumarganj, Ayodhya (Uttar Pradesh) - | arezger
224 229
St 4. g, Ul e g <a Y vd Al f[Jafderedy, hamErs,
RHARIY, T (SR Tadl) — 224 229
2. [Dr. A.S. Krishnamoorthy, Registrar, Tamil Nadu Agriculture University, Lawley] Member
Road, Coimbatore, (Tamil Nadu)- 641 003 T g
Sl TUH. UM, IRER, At Y fa=afdenad, dfell T, drawc
(affeTTg) — 641 003
3. |Dr. A.P. Gaikwad, Retd. Mycologist AICRP-Mushroom, Pune Centre, College | Member
of Agriculture, Pune - 411 005, (Maharashtra) T
ST, TUL MHArs, Haigd $Hadh f[ael RIS HIRY—FewH, U &g, HiY
HETfI=Ier, gl — 411 005 (FERT)
4.  |Dr. H.S. Sodhi, Retd. Mycologist, PAU, Ludhiana (Punjab) Member
ST, TA.TH. |igl, Rel. Agalaiiore, dey, g (dore) qo
5.  [Dr. Dayaram, Professor & Project Director, Advance Centre of Mushroom Member
Research, College of Basic Scienes and Humanities, Dr. Rajendra Prasad o
Central Agricultural University, Pusa, Samastipur (Bihar) — 848125
Sf. TIRM, WMHIER IR RIS AS9h, Tsaig Jex 3 Avred Rad,
Dicol 31 IR ASAE US gHMCI, Sl Ioig YAIG dhald $iy
faafderera, gar, aawiyR ([98R) — 848125
6. |Dr. N.S. Atri, Ex-Professor, Atri Paradise, Officer’s Colony, Member
JBT Road, Kotlanala, Solan (H.P.) - 173212 T
ST, TA.UA. AN, gd urearad, 1y WRISs, iifhad didHl, Sidie! s,
PICATTAT, Al (TEUl) — 173212
7. |Dr. B.L. Attri, Principal Scientist, ICAR-DMR, Solan Member - Secretary
173213 (H.P) oy gfa
ST, dLud. 3, HgT IS+, Wi Iu—g 3T M, A
(fR™)— 173213
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Research Priority Setting, Monitoring and Evaluation (PME) Committee constituted at ICAR-
DMR, Solan (H.P.)

ATHITI—H JqHE Femed, dia- (fRovo) H wfda srgaema grfidpar Afer, Rl

IR a4 dd
S.No. [Name of employee Designation
L. Dr. B.L. Attri, Principal Scientist Chairman
<. diua. o, wae denfe et diges Al
2. Dr. Satish Kumar, Principal Scientist Co-Chairman
S1. WY HAR, YU ISID He—aee UigHs Jdl
3. Dr. Shwet Kamal, Principal Scientist Member
S AJdT B, YU A=AE RS
4. Dr. Anuradha Srivastava, Scientist Member
S R Sfarad, defs SESS
5. Dr. Anupam Barh, Scientist (upto 20.08.2022) Member
S, 3UH TS (20.08.2022 dF), I=TH NESS)
6. Dr. Anil Kumar, Senior Scientist Member Secretary
Sl AT BAR, RS D SESRSIEE!
7. Mr. Deep Kumar Thakur, PA Dealing Assistant (PME Cell)
2l QY HAR STHR IRSUREEEYAIEIESISERED
(CUNEIRSE))

Meetings of Scientists/Monthly Planning and Review Meetings of Scientists of ICAR-DMR,
Solan were held on 18.01.2022, 21.02.2022, 31.03.2022, 01.04.2022, 20.04.2022, 03.06.2022, 24.06.2022,
04.08.2022, 17.08.2022, 02.09.2022, 07.10.2022, 04.11.2022 and 02.12.2022. The members were as
under:

AIGHIJI—GH JJHE FRee™, dieq & deal 31 /7l Jiemr 9 wfien dea s
18.01.2022, 21.02.2022, 31.03.2022, 01.04.2022, 20.04.2022, 03.06.2022, 24.06.2022, 04.08.2022,
17.08.2022, 02.09.2022, 07.10.2022, 04.11.2022 9 02.12.2022 &I g3 | Afifa & wewr fr=fafeaa o

S.No. Name Designation
.. GIL| ECGIE)
1. Dr. V.P. Sharma, Director Chairman
. a3, Fewre JreTe
2. Dr. B.L. Attri, Principal Scientist Member
Sf. f1ua. 3, g A== T
3. Dr. Satish Kumar, Principal Scientist Member
Sf. FAT BAR, Y I T
4. Dr. Shwet Kamal, Principal Scientist Member
S 39 HHA, T ISP SESE
5. Dr. Anil Kumar, Senior Scientist Member
Sf. 31fa R, IR d=fe GESI
6. Dr. Anuradha Srivastava, Scientist Member
S, IR A, d=fe w1

«»
105



Annual Report 2022

7. Dr. Anupam Barh, Scientist (20.08.2022) Member
Sf. 3gUH g€, dEli-e (20.08.2022 Th) NESN
8. Dr. Manoj Nath, Scientist Member
Sf. #7HIS T, d9fe RSl
9. Sh. Rakesh Kumar Bairwa, Scientist Member - on study leave
sl MDY FAR SR, IS (eI FaDBI W) NSRRI
10. Dr. Anarase Dattatray Arjun Member
Si. IR ST, =il q
11. Ms Shweta Bijla Member
AT T fasTen, detie GESI
Publication Committee
PEONEIGIEIT]
S.No. Name Designation
L. Dr. B.L. Attri, Principal Scientist Chairman
ST, dLUd. 3730, YEE dEiid 3feger
2. Dr. Shwet Kamal, Principal Scientist Member
ST, &Jd HH, ETT LD BESS
3. Dr. Anil Kumar, Senior Scientist Member
Sl 3 AR, ARG IS RNESS
4. Dr. Anuradha Srivastava, Scientist Member
S IR SR, dEd SES
5. Dr. Anupam Barh, Scientst (upto 20.08.2022) Member
Sl 3 AR, aNS IS NESS

Meetings of Scientists-Technical Personnel of ICAR-DMR, Solan were held on 05.01.2022,
25.02.2022, 31.03.2022, 20.05.2022, 27.08.2022, 16.09.2022 & 28.11.2022. The Members were as
under:

AAIDI T db-ildl BBl Bl d6d fedid 05.01.2022, 25.02.2022, 31.03.2022, 20.05.2022, 27.
08.2022, 16.09.2022 d 28.11.2022 P! g3 | W& fr=fefad 2:—

S. No. Name Designation

L. Dr. V.P. Sharma Director
Sf. 41 4. el [RELED

2. Dr. B.L.Attri Principal Scientist
SIAEIACACE EEISICEIRER

3. Dr. Satish Kumar Principal Scientist
ST, T HAR ECIRIEEIRED

4. Dr. Shwet Kamal Principal Scientist
<. 39d FAA ECINICEIRES

5. Dr. Anil Kumar Senior Scientist
St Ifa HAR RS eI

6. Dr. Anuradha Srivastava Scientist
ST, STREN Sarad EEIRED
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7. Dr. Anupam Barh (upto 20.08.2022) Scientist

<. U 9% (faeTid 20.08.2022 Th) EEURED
8. Dr. Manoj Nath Scientist

€. 7T AT ERINED
9. Sh. Rakesh Kumar Bairwa Scientist — on study leave

) D3 HAR Xl EElRED
10. Dr.Anarase Dattatray Arjun Scientist

S, SFRY T 319 EEIRED
11. Ms Shweta Bijla Scientist

g waar faster EEIRED
12. Sh. Sunil Verma ACTO

Ikl TR TP, AMHN ()
13. Smt. Reeta Bhatia ACTO

LRI HHE T, ARTDHRI (HiH)
14. Smt. Shailja Verma ACTO

i gritel At . =& A5IARHRI (el
15. Sh. Gian Chand TO

GIEIREGES qhi1p! BRI (B1H)
16. Sh. Deepak Sharma TO

s e I T FABRI (HHYCR)
17. Sh. Ram Lal TO

st M ATl NERICI RGP CIRS))
18. Sh. Ram Swaroop TO

s M awy THATd! ATBRT (BTH)
19. Sh. Jeet Ram TO

5 S < T TR (B)
20. Sh. Guler Singh Rana TO

S ToR Ris TR R (R
21. Sh. Raj Kumar Senior Technician

sl ST HAR IR qHAINTT (BH)

Institute Technology Management Committee (ITMC) and its Members were as under:

GEATE db-iel ysea afifa (@Edivad)) 9 s9e vy f=fafaa 2:

S.No. |Name Designation
L. Dr. V.P. Sharma Director
SIRCIRCTRE | IRENED
2. Dr. B.L.Attri Principal Scientist
Sf. Tl I EEIEECEIIRE
3. Dr. Sanjeev Sharma Senior Scientist (Plant Pathology), Central Potato
IS IC R Research Institute, Shimla (H.P.), Specialist
IR A6 (1Y IR fIS), Bl 3] JTHE
wxe, e (fRowo) & faeivs

p %,
& >
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4, Dr. Anil Kumar Senior Scientist
Sf. el /AR IR dI=irs

5. Dr.Anuradha Srivastava Scientist
ST, STRTET SfIdTed CRIIREE

6. Dr. Satish Kumar Principal Scientist/Member Secretary, ITMC
Sf. FdeT HAR T I / Aed Afd

Meetings of Grievance Committee held on 05.03.2022, 27.06.2022, 20.09.2022 and 05.12.2022. The

elected members of the grievance committee are:

Rreraa afafa @ 4o 05.03.2022, 27.06.2022, 20.09.2022 74T 05.12.2022 &1 AfSd I 7T |
Rreraa afafa © fAaffaa s o

S.No. | Name & designation Category Capacity
1. Dr. Anarase Dattatray Arjun, Scientific Member
Scientist EElRED SErl
ST, IFRY AT A, dAMD
2. Smt. Shashi Poonam, UDC Administrative Member
G RIINNIRCE B VR RINED ENINIEED SESSI)
3. Sh.Guler Singh Rana, Technical Technical Member
Officer REEIED q
s ek 48 oM, daeiie! FfEHRT
4. Sh. Vinay Sharma, SSS Skilled Support Staff Member
Nominated office side members of grievance committee are:
Rreraa afifd & srafad va & w9id gaw o
S.No. Name & designation Category Capacity
1. Dr.V.P. Sharma Director Chairman
Sf. 4ra). zE [RERED 37egeT
2. Dr.Shwet Kamal, Principal Scientist | Scientific Member
S, 394 P, YT LD EElRED RESS
3. Dr.Anil Kumar, Sr. Scientist Scientific Member
Sf. I HAR, AR I CELRED NESS
4. Finance & Accounts Officer Audit Member
ot vd o s ECIIRAUSE q
5 Administrative Officer Administrative Member Secretary
PRI IE GG IBEAN PRI IE GG IBEAN NI
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Meetings of Institute Joint Staff Council (IJSC) wyaa o+ardl uRvg (angigas) o) foard dea faqis
held on 05.03.2022, 27.06.2022, 20.09.2022 and 05.03.2022, 27.06.2022, 20.09.2022 gerr  05.12.2022

05.12.2022

STAFF SIDE MEMBERS OF IJSC

Sk W=

Sh.N.P. Negi, Assistant (Member CJSC)
Sh.Sanjeev Sharma, LDC (Secretary IJSC)
Sh.Gian Chand, Technical Officer

Sh. Guler Singh Rana, Technical Officer
Sh. Ajeet Kumar, SSS

Sh.Vinay Sharma, SSS

OFFICE SIDE MEMBERS OF IJSC

Sk v =

Dr.B.L. Attri, Principal Scientist

Dr.Anil Kumar, Sr. Scientist

Dr. Anuradha Srivastava, Scientist

Dr. Anupam Barh, Scientist

Finance & Accounts Officer
Administrative Officer, Member Secretary

Institute management committee members

e gy afafa

P Ifda @ TE |

AN 98 & e

S e o

St TG T, TERE /A Arore)

SN Golg w4, B fofds /afia smgorea=
SIS EEEASERICIRSICEDR

) Yok R 707, 90 Th-iled] HAeTID

1 3l FAR, Rebes WIS TH

S fa7a oHl, Rebes e

DI 989 D A

2 S

ST, AU 3, YU A=
3. e HAR, IR dgnd
1. IR A, deiivid
ST, A g3, dSD

facT gd o ey
PNIKIECCI L NG ERS IS )

S.No. |Name & Designation Capacity

1. Dr. V.P. Sharma, Director, ICAR-DMR, Chambaghat, Solan (H.P.)-173 [ Chairman
213. JEGET
ST 41 91 e, e, ATheiu—yg et fFeened, areTe, Ale

(fRU.)—173 213

2 Assistant Director General (HS-1), Indian Council of Agricultural Member
Research, Krishi Anusandhan Bhavan-II, Pusa, New Delhi-12 T
ES HENMRed (FHTar faemi—1), YR BN rgdar aRkug,
B FHI WIT—2, THI, 75 fdeeii—110 012

3 Director of Horticulture, Govt. of Himachal Pradesh, Navbhahar, Member
Chotta Shimla, Shimla (HP) - 171002 T
feers (@A), e Uee WRGR, A99ER, Biel R, Rar
() — 171 002

4. Director of Horticulture, Govt. of Haryana, Udyan Bhavan, Sector 21, | Member
Panchkula - 134 117 T
e (arTar), sRATN WRER, & 9o+, HFek—21 Ul
(&R=aTom) — 134 117

5. Director Research, Dr.Y.S. Parmar University of Hort. & Forestry, Member
Nauni, Distt. Solan (HP)- 173 230 T
e gy, ST, 915,09, AR ANAD gq arf-e!
faafagarera, A9, fStem dreq (RU.)—173 230
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6 Dr. Mahesh Chander Yadav, Principal Scientist, ICAR- National Member
Bureau of Plant Genetic Resourches, New Delhi. Rereas|
1. THAL Ired, GETE I+, HThaid— IS qrey 3aifire
A &RI, g [doel—12
7 Dr. Shwet Kamal, Principal Scientist, ICAR-Directorate of Mushroom | Member
Research, Solan (H.P.)-173 213 R rerad)
ST. AT HAS, G dSI1h, AIHAT—d AL Feenerd, |
fRu.)—173 213
8 Dr. K. Narsaiah, Principal Scientist, ICAR-Central Institute of Post Member
Harvest Engineering & Technology, Ludhiana (PB) qe=
ST, &, IR, Y dA1h, ATHAI—D=d Hels SURT
AAIHDT T Al Ry, JRAHT (USTa)
9 Dr. Sanjeev Kumar Sharma, Principal Scientist, ICAR- Central Potato | Member
Research Insitute, Shimla - 171001 (HP) T
ST, Gollg HAR THT, e ISid, ATHAU— Dl 3] AT
ey, e (Ry.)-171 001
10. Sh.Dharmender Rana, VPO. Singa, Tehsil Haroli, Distt. Una Non-Official Member
(HP)- 176 601 R WHRI G
AN ¥ RO, TG g YRS A R, q0 &Redl, fyar &,
(fR9.)—176 601
11 Sh. Swaran Singh Chib, R/o Fathu Chak, PO. Satrayan, Tehsil Non-Official Member
Suchetgarh, Distt. Jammu - 181102. R WHR G
s %ot Rig foe, Mia wIg a@rd, e Nfhd — HaxdH, 0
FAdTS, STH —181102
12. Administrative Officer, ICAR-DMR, Chambaghat, Solan Member-Secretary

(H.P)-173 213.
UeAD JABRI, ATh3I—g 37, ey, Tw=rere, |l
(R9).—173 213

e afeg
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9. IMPLEMENTATION OF OFFICIAL LANGUAGE

XTOTHIYT DI

Progress report of official language (Hindi)
of ICAR-Directorate of Mushroom Research,
Chambaghat, Solan (H.P.) 2022-23

Official Language Implementation Committee
(Hindi Committee):

Dr. V.P. Sharma, Director - Chairman

Dr. B. L. Attri, Principal Scientist - Member

Shri Tarun Kumar, Administrative Officer -
Member

Mrs. Sunila Thakur, Private Secretary - Member
Shri Deep Kumar Thakur, Personal Assistant -
Member

Mrs. Shashi Poonam, Upper Division Clerk -
Member

Dr. Rajneesh Jaryal, Assistant- Member Secretary

Brief description of the work done by the
official language implementation committee
during the year 2022

In order to ensure the implementation of the
official language policy of the Government
of India and to ensure the use of Hindi in the
work being done by the Directorate, an official
language implementation committee has been
constituted in the Directorate. Despite the
absence of any separate officer and employee
in the Directorate for the implementation of
the official language, as a result of the efforts
made by the Official Language Implementation
Committee, expected success has been achieved
in the work and promotion of Hindi in the
Directorate and the goals set by the council have
been completed on time. The brief description of
the work done by the Directorate during the year
2022 is as follows:-

Implementation on Official Language Annual
Program

The Official Language Annual Program issued
by the Department of Official Language,
Ministry of Home Affairs, Government of India

HTAT~dI

IgEaE  fRued,  gHEmEre,

ﬂﬁs’ouo) B oA R @ gy R

2022 2023

TorHT S afafa (= afafa):
<. 4Ll v, fAewe —
<. 41 vdl. 3, yu d9te — 9w
£ TR BAR, GARITD AR — A
ST Glel STy, Mol |fea —  |ewn
£ €Y HAR oTaR, Mol Ae—d — Ao

ST TRl g, 9o fotfis —

)

Sl.

AHEYE

RNESS

ISTIeT SRATSA, F8d —Ies] Afed

TSTHTST Braf~aa- Gfifd g1 9 2022 & IR
frd v sraf &1 dfdra faawor

ARD AR D oM AT & HEaad ol
gRftad w1 q1 Feenad gR1 durfed f6d S
qrel HHdTST # o=l &1 g gAftad o & Iew
Qe # o wrafaad |afafa 1 e faar
T © | ST Bra=aad & forg e # erer
A Blg OGN T HHARI T B & qrac[ T4
PRI AR gRT fPY T TN @ heRawd
feee # = & FMEHS 9 TER-UER # sruferd
AHA] UG §g © a9 URYS gRT MeiRa dedi &
FHATGAR qof fhar a7 | fe=ery gRT ay 2022 &
SR &y T Bl &1 Gl faaRor FEgaR -

ISTUTST aiffed HRI$H U SrAT-<aa-

RTSTHTET ﬁf"‘TPT, T HATAT, URd AXHR gRI

ST IrS9TYT qrftfes drdeHE R fNevTay @l
RTSITYT ®Taf=aga gfafad o1 A97f9® 9wl &
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was discussed in the quarterly meetings of the
Official Language Implementation Committee of
the Directorate and action was taken according
to the decisions taken and all the officers and
employees of the Directorate were informed
about the annual program. Correspondence
was done to achieve the set target as per the
programme.

Action on letters/circulars received from
Department of Official Language, New Delhi,
Town Official Language Implementation
Committee, Solan and Indian Council of
Agricultural Research, New Delhi

During this period various types of letters/
circulars related to latest instructions/rules
related to official language implementation
were received from Department of Official
Language, New Delhi, Town Official Language
Implementation Committee, Solan and Indian
Council of Agricultural Research, on which
action was desired, action was taken on them and
they were circulated to all concerned officers and
employees for their information and necessary
action.

Compilation and review of Quarterly Hindi
Progress Report

After obtaining/preparing the progress data
related to official language implementation in
the Directorate, a consolidated Hindi progress
report of the Directorate was prepared by com-
piling all the data in the quarterly report profor-
ma. This consolidated report was sent online to
Indian Council of Agricultural Research, New
Delhi, Town Official Language Implementation
Committee, Solan and Deputy Director (Imple-
mentation), Department of Official Language,
Northern Regional Implementation Office-1,
Delhi A-Sarojani Nagar, New Delhi. This report
was reviewed and sent to all the officers and em-
ployees for pointing out the deficiencies found.

Implementation of Hindi Promotion Scheme

As per the instructions issued by the Department
of Official Language, an incentive scheme has
been implemented for all officers and employees
to do official work in Hindi in the Directorate.

oaf gg dor fau Wy feem—faden & agwu
fag g ol & JTIR PRAE B TS AT
freemaa & |l afsreRal g sH=RAT HI
it HdEA & ITIR MgiRT deg yra &=+
q YR fHAr 747 |

SIS fa9TT, 98 feooll, AR ISTHTST SdrI~aa-
gfifa, "idd vd aRd™ $ sgaaE ukvg,
T8 faeell @ g 9=l /9RuA W) FRarE

3 @Y H IOMNT HREEId FRRl TdEdH
facen /a9 g fafa= geR & 13/ 9Rua
e roaTeT faqmT, 78 fAeell, TR TSTHTST BIRiT~<aa-
AR, Ao T1 IR Y gae™ uRve I urd
g0 1 R $Rars 9ifsd ofl, 39 R dRAE &l T
TAT I T4 eI AfABIRAT 7 HHATRAT DI D]
TSR g ATadH DHRATs o URa@Terd fHar I |

forardY =) yarfa Ruid &1 o am aehier

feermera # o drataae g I @ sffes
UTel /IR BR A91Id RAE reml § a4l sifhbs]
P Abferd B e @1 FHfed 2= wfa Rare
TR @ TS| 39 |Hibd RUE &I 9RA™ B
AAfT, e 9T S 37 T (Hrar=aa=), ITSTHTST
forer, SR e eI dtea—1, el
TR TR, 93 faell @I ifF oEa woim | 39
RUIS &) AU BT T TAT Ul s HAAT Bl ST
IR R B B folq B AMRBINGT T HHATRAT BT
U faear |

o=l vrcares JaivAr &1 s™ai-aa+

RISHTYT [T gRT SR RiQell & o1y Aemer
H BRI HEBIS o ©9 ¥ =l § dA & foy
gt Ao AT IfeRal @ wwaRal & fog

&
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Keeping in view the works done in the whole
year, an evaluation committee is formed which
decides the first, second and third prizes after
examining the files and other works.

Holding of quarterly meetings

Quarterly meetings of the Official Language
Implementation Committee were organized
regularly. In the meetings, discussions were
held on achieving the targets set in the Official
Language Annual Programme, compliance of
instructions/orders received from time to time
from Department of Official Language, New
Delhi, Town Official Language Implementation
Committee, Solan and Indian Council of
Agricultural Research and in these meetings
Action was taken to implement the decisions
taken.

Organization of quarterly official language
workshops

Following the guidelines of Government of
India/Council, quarterly official language
workshops were organized regularly in the
Directorate. In these workshops, the obstacles in
working in Hindi were discussed and measures
were suggested to remove them. All types of
forms were prepared in bilingual form for all the
officers and employees of the Directorate and
downloaded on everyone's computers so that
they can use these forms in day to day office use.

Hindi fortnight organized

Hindi fortnight was organized at ICAR-
Directorate of Mushroom Research, Solan from
14-28 September, 2022, in which 5 competitions
were organized, the details of which are as
follows:-

Date: 14.09.2022

Calligraphy Competition: This competition
was for all the officers and employees of
the Directorate. 14 participants took part in
this competition. The main objective of this
competition was to practice writing and check
the beautiful writing of all the officers and
employees. The following officers/employees

AN @1 8| R ay H by MY BRIl BT AgaToR
gU UH i Affd & 7o fhar Srar g S
WISl 9 3T Bl BT ATl H) FoE, fgdg g

T BRI BT o et 2
Aqe dedl BT A

RTSTHTST Braad= A ®F FATRIE ded &1 fafia
AT fHar 1| S8dl H o arffe drRieH
# fiRa fby U el & U B, FHI—HT
TR o fRT, 98 fdeell, TR SN Hra=aa+
[ff, AT vd IR Y srgdge uRyg | T
Qe / el & ST WR Tl $I g qAT 349
el # forg 1y FAuial & dr A @ foly HRaTS
B TS |

ATFRID IISTHNT BRI BT ATATSTH

IRA WRBR /IRYG & fIenHeell &7 area= o gV
faemera § I9RIe ST Brieeret b fAafad
AT fhar | 39 wraememet # Rl # P
PR H M B dRN WR TAT Bl g qAT SHBI
faRo w1 & fo Sum gsmy v | ke @
I AfBTRAT T HHAIRAT & forv A YR & Ju
fgurl ®7 § IR fBy U 9 ¥ & FYE W
SeHers fbw U arfe 9 fea—ufafes srafera wam
3 YA BI YT F AT |

o=l y@ars &1 3mAieA

ATRII—H  IHY  qened, dieq H R
JEArs BT IS fadid 14—28 RIdwR, 2022 d®
frar mr g 5 gfoafa] srarlt =i, R
faaxor feafafea 8-

fei®d: 14.09.2022

gor@ yfaifar: a8 gicaifiar feemea & a+i
ferpTRAT @ wHaRal & fo off | ga gfaarar
d 14 giowiPal 9 9rr fo@r) s gfedifidr or
T’ I F ARBIRAT T HHaATRAT DI o= &1
IR AT G ofaTg T ST o7 | 39 Ui
H FrefaRad sii¥eTRal / HHaRal 71 REPR i

T --%
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won prizes in this competition:

1. Dr. B.L. Attri, Principal Scientist - I

2. Dr. Anuradha Srivastava, Scientist - II

3. Mrs. Shashi Poonam, Upper Division Clerk -IIT
4. Mr. Jeet Ram, Officer - Consolation

Date: 16.09.2022

Dictation Competition: This competition was for
all the officers and employees of the Directorate.
13 participants took part in this competition. The
following officers/employees won prizes in this
competition:

1. Dr. Ashish Dhangar, Finance & Accounts
Officer - 1

2. Smt. Sunila Thakur, PS - II

3. Shri Deep Kumar Thakur, Personal Assistant
-1II

4. Ms. Shweta Bijla, Scientist - Consolation

Date: 20.09.2022

Hindi Typing Competition in Unicode: This
competition was for all the officers and employ-
ees of the Directorate. 05 participants of the Di-
rectorate participated in this competition. The
following officers/employees won prizes in this
competition:

1. Dr. Rajneesh Jaryal, Assistant - I

2. Dr. B.L. Attri, Principal Scientist - I

3. Mrs. Shashi Poonam, Upper Division Clerk - IIT
4. Shri Sanjeev Sharma, Lower Division Clerk -
Consolation

Date: 24.09.2022

Essay Competition: This competition was for
all the officers and employees of the Directorate.
06 participants participated in this competition.
The following officers/employees won prizes in
this competition:

1. Dr. Anuradha Srivastava, Scientist - I

2. Shri Deep Kumar Thakur, Personal Assistant - IT
3. Dr. Anil Kumar, Sr. Scientist - 111

4. Ms. Shweta Bijla, Scientist - Consolation

Date: 26.09.2022

Translation from English to Hindi and from
Hindi to English: This competition was for all
officers and employees of the Directorate. 08

S 1T, 3=, gu A — g
SIS N CIRNERCR B - gfacdim
ST 2Rl gH, S Aol forfies — RIR
ST ST <, T0 3Ry il

A 0w Dd =

fasi®: 16.09.2022

e ferafian: gs yfaaifier ez & @«
AHIRAT T HHARAT o oy off | 59 gl
H 13 yfowfial « 9 forar| s9 wfoaifar 4
fFrfeTRad JfaTRAT / HHarRAT 7 qRIBR Sil:

1. Sf. AMRMY TR, faorar el — g
2. Al gAlen oraR, ol Jfeg —  glad™
3. &0 €Y $AR oTaR, ol A8fke  — GRIR)
4. G g1 1 fasTet, d=ntie — i

fasi® 20.09.2022

s 9 &) ergfi yferfan: g8 ufoanfian
fcemer & Wit IfERA T HHaRAT & forg oY |
s wfoafiar § feemea & os oy =
arT forar | s gfernfirar | fe=faRad siferaRay /

C ON N o
HHATRAT o YRR IR Vil d:

1. S ISR SRATA, A8P — gerq
2. S 9Ivd E, yuH 9= —  gfad™
3. Sl el gAH, Sea ool foarfd — GRIR)
4. s <otz e oo forfds — AT

faTi®: 24.09.2022

g ufeaifian g gl Feeme & i
IHIRTT T HHaATRAT & forg oY | 59 gfoarar &
06 eI | W7 foram | g9 ufcrnfirar # feferRaa

STEPTRAT / HHATRGT § GREPR S

1. Sf. IRE AR, d=+S — TorH
2. # 91U BAR OqR, fIoll @ee —  gfadi
3. SI. 3 HAR, 90 AT — SRR
4. FGEN <qar fasTen, et IRl

faTi®d: 26.09.2022

AT S A fa=dr o qon & 4 ISl - Iz
gfafrar fAeeney & 9t siffreRal o sHaRal &
forg oft | g1 ufornfirar & os uforrRray = 9T foram|

P
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participants participated in this competition.

The following officers/employees won prizes in

this competition:

1. Shri Deep Kumar Thakur, Personal Assistant - I

2. Dr. Shwet Kamal, Principal Scientist - 11

3. Dr. Anuradha Srivastava, Scientist - 111

4. Dr. Satish Kumar, Principal Scientist -
Consolation

Dated 28.09.2022

The Hindi fortnight was concluded on 28.09.2022,
in which prizes were given to the winners of
various competitions and to the officers and
employees who did excellent work in Hindi
throughout the year.

Award under incentive scheme for doing official
work basically in Hindi throughout the year
(Under the guidelines received from the
Government of India, Ministry of Home Affairs,
Department of Official Language, New Delhi
City Centre-2 Building, Jaisingh Road, New
Delhi-110 001 vide Office Memorandum No.
12013/01/2011-NR(Policy) dated September 14,
2016 Incentive scheme for doing maximum work
in Hindi in the previous year (September, 2021
to August, 2022)

Awards were given to the following officers
and employees for doing maximum work in
Hindi throughout the year

1. First Prize

1. Sh. Deep Kumar Thakur, Personal Assistant
2. Mrs. Shashi Poonam, Upper Division Clerk

2. Second Prize

1. Shri N.P. Negi, Assistant
2. Dr.Rajneesh Jaryal, Assistant
3. Shri Sanjeev Sharma, Lower Division Clerk

3. Third Prize

1. Dr. B. L. Attri, Principal Scientist

2.Sh. T.D. Sharma, S. Administrative Officer
3. Sh. Bhim Singh, Asstt.

4. Shri Dharam Das, Upper Division Clerk

5. Shri Roshan Negi, Lower Division Clerk

39 yfaafirar § f=faRaa feiRa / wa=Rar =
ENEARESIRE

1. & 91U AR SMER, ol ¥8™ged —  ygM
2. Sf I HHA, U dSD — gfad
3. Sl IRET HaR<id, I+ — GRIR
4. S 90 AR, UUE d9E —  |icd
fa-i® 28.09.2022

2= g@dars &1 ga9a fedie 28.09.2022 &1 fhar
T o = ufofiarei & fawransi &1 qeor

ART A1 Bl H I@T BRI B dTel AHIRAT T
HHATRAT BT YRR Y Py Y |

R Y RPN BHEGBN o w9 A 2=l § I &
fog UrcdTET Ao @ d8d REPR (MR PR,
& AT, oMl 9T, 935 faeet R dev—2
fafesT, sraRie s, 98 faeell — 110 001 & BHRITE™
S99 |0 12013 /01 /2011—10410(HIfd) fai 14
fawR, 2016 gRT U faenfcwl & sided yd ay
(RIwaR, 2021 ¥ TR, 2022) § Hraterd # o1fd® |
e B R § exe @ fory Uit o)

R af 2= 4 walfre ol &1 @ fag
frafaRaa sifreRal @ HHaRal @1 (R
fag g

1. UAH YR¥hIR

1. % QU |AR oTaR, Aol Hers
2. Sl el g, ST Al fofus

2. fga @R

1. 2 a9, GEde
2. SRS ORI, HERID

3. o Goig e, = oo forfos

aﬁw,lm goft forfue
e 9, e oof fofue
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Main activities and achievements related to
annual Hindi progress of the Directorate

A concise summary of the major activities
and achievements of the Official Language
Implementation Committee is presented in the
form of an annual Hindi progress report.

1.

The Directorate was awarded the second
prize of 'Rajarshi Tandon Puraskar Yojana'
2020-21 by the Council for promoting the use
of official language Hindi in small institutions
of 'A' and 'B' region.

More than 85 percent personnel of the
Directorate  have  proficiency/working
knowledge in Hindi, therefore this
Directorate has been notified as Hindi Office
in the Gazette of Government of India under
Rule 10(4) of Official Language.

Meetings of the Official Language
Implementation Committee were held
on 18.01.2022, 19.04.2022, 22.07.2022 and
18.10.2022. The agenda of all the meetings
was decided according to the requirements of
the annual implementation and only after the
approval of the Chairman, Official Language
Implementation Committee.

Official Language workshops were organized
on 26.03.2022, 17.06.2022, 28.09.2022 and
28.12.2022, following the guidelines issued
by the Government of India/Council from
time to time, in which all the officers and
employees of the Directorate voluntarily
participated for successfully achieving the
objectives of the workshops.

Out of all the letters received in Hindi or
signed in Hindi, to which it was considered
necessary to answer, those letters were
answered only in Hindi.

In the context of compliance of Section 3(3)
of the Official Language Act, 1963 and other
rules, office orders have been issued from
time to time to each officer and employee of
the Directorate and efforts are being made to
ensure their 100% compliance.

Minutes of most of the meetings of the
Directorate were prepared in Hindi.

All 55 standard forms have been prepared
bilingually and continuous efforts are being
made so that all the personnel fill them in
Hindi only.

Hindi software has been downloaded in all

i
y-

1

fRured @1 aftfe =< ywfa Heeh g=

RIS BRI A & FEg—9d Tiafafear

IR IuARl BT ARG Hferg—fderor i

et wrfar Rurd & w9 # wqd fvar S 7

1. IR¥E gRT Fcene™ & & IR @ &3 & Bic
AT ST 28 & WIRT &7 gemar o &
ford ISl <89 REBR AIoHAT 2020218 T
qREHR ¥ AqTSIT 147 |

2. ooy & 85 Ufawrd 9 3ifde wiffe Bl
¥ gdiordT / RIS S U 2 s9fory I8
feenem oM fEH 10(4) @ SR WRd
WHR P Toc 4 fgwal dafad & w9 d
st favar < gar 2

3. fa7i® 18.01.2022, 19.04.2022, 22.07.2022 T 18.10.
2022 BI ST BRI FART BT 966 FI+
g2 W Jobl B g aiffe erafteem
DI IULATAT B TAR UG AL HEIG, TSTH]
ST AR & AR & 9% & a9 @
T |

4, YRd WHR/URYE gRI FHI—2 W N
feRmfIa=l &1 UTel Y& §Y RTSTHTNT HIATRITATSA
&7 M fQid 26.03.2022, 17.06.2022, 28.09.
2022 9 28.12.2022 &I fHam 731 oA+ Faemery
& |1 JARFHIRAT T HHARAT 4 WeST 9T
PR BIIRTATA & AT DI AHAd D UT
foa |

5. &=l 4 ura ar 2= H gwaeRa o uA H 9
BT IR dae fe=al 7 & fear |

6. STSTHTYT IffSH, 1963 @ GRT 3(3) AT 3
Rl @1 SuTeT & Had # Feney & udd
AHN T HHART B FHI—FAT TR BT
QY SR fhy Y g el Tad—yfcrerd rurer
JFftad svam & g f6e o @ 2|

7. fceneE &1 e dR dodl & dRiga fa=<i #
AR by Y|

8. W 55 HH WAl B fgUH wI H TR BN
forar = ® derm \aq HIfR @ o & § arfe
) BIie g fowl 7 & W |
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35 computers of the Directorate. With this,
every officer and employee working on
computer can work in Hindi or in both Hindi
and English simultaneously in any language
as per their wish.

A roster has been prepared for all the officers
of the Directorate with knowledge of Hindi
and it has also been put on the Directorate's
website dmrsolan.icar.gov.in

All sign boards, information boards, name
boards and other similar boards of the
Directorate have been prepared in bilingual
form.

Training compendium for the training
programs of the Directorate is available in
both Hindi and English languages.

Code manuals and other procedural literature
are available in Hindi.

With the aim of increasing the Hindi word
knowledge of the officers and employees
of the Directorate, a Hindi word is written
everyday on the blackboard under the
heading 'Today's word' so that the word
knowledge of the officers and employees can
increase.

Rubber stamps to be used in daily works in
the office have been prepared in bilingual
form.

A committee has been formed for the
purchase of Hindi books, which recommends
the purchase of books for the Hindi library.
Efforts are being made to buy books in the
library every year according to the target set
by the Department of Official Language. The
list of all the publications available in Hindi in
the library of the Directorate has been made
available on the website of the Directorate.
Apart fromthis, Dr. V.P.Sharma, Director and
Chairman, Official Language Implementation
Committee, under the continuous
personal-cooperation and guidance, timely
organization of Hindi quarterly meetings
and workshops and mutual cooperation and
coordination of all the officers and employees
workingin the Directorate, activitiesrelated to
official language implementation progressed
continuously moving forward.

-
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fFermer & 9 35 el | Rl HihedaR
DI SIS fHAT AT & | AW ISR WR B
PR dlel AP SMABRI T HHART BT 7T
SR 2= # sre@r 2= &R 3RSl aF H
fpeft oY 99T § U A1 B B Ahd B |
freemera & a1 IRl &1 fa<l &I e
el IRex AR fdhar AT 7 qur e o
deIse dmrsolan.icar.gov.in WX T STl 1T
=

g 39 3U PR & drs fgadl ® § TR Ay
TV 8 |

oo @ ufderr erdeal @ forg ufdreror
IR-4UE (&7 wrfsam) = a ush a i
ATt H SUALT ¢ |

1PhIe Hardll iR o FRifafy wftw fR=d #
SO B |

feemera & SfP@eRal qun dHemRal & fa=<
I SM Bl 98 @ I § HHUCE (ld dre)
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BT vTeg forar SIar & aife SIfdmIRal @ wHaTRar
@ e 9 W gfg B 9 |

BT H afFd Hal 7 TN 8 dTell I6S DI
ARl B fgwmdl ®7 § dIR faear a1 7

el gxel @1 @i & oy e AfAfd a8
TS o R gddred & foly geae @i
@I RBIRY a1 JRaed H udd 99
RIS T g1 FEiRd ded & o 9R g
WRIed BT GA fhar S J@T ' | e &l
GBI H <1 H Sucted I ybrerEl ol e
H ey 31 dedse R SUAS aRIs TS ¢ |
sad SffaRaa 1. d1d. 3IHf, eere Ud arege,
ST B Affa & Jdq  Fei—aganT
IR AFfeEM & d8d R0 @ MR do@i 9
BIITEARI BT FIHT U JATATSA T feemay
A rdva 9+ AfERal @ HHerRal & MU
FEANT 3R WA & A1 ST BT+
T Tfafafr FRAR wIfd @ iR SRR =1
R T |
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10. INSTITUTIONAL ACTIVITIES
10. IIrd Ifafaferar

Celebration of Republic Day

ICAR-Directorate of Mushroom Research, Solan
celebrated 73rd Republic Day on 26th Jan.,
2022. 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).

g foad guRiE

IMEATIR—GH I9iee e, e T 26
SHAY, 2022 HT 7341 UGS faaw #ERIT| S A
g oA, Fewe | Qe @ Suafa o udrer
STl IR AT HHaTRAT B <2 H gw IeANT Bl 718
SHAEAl W of M & U If¥ebd® ITe™ < &l
e fear (R 10.1) |

Fig. 10.1. Celebration of 73rd Republic Day

= 10.1. 7397 TG 99 WHNIE

National Science Day celebration

36th National Science Day was observed on
28th Feb., 2022 at ICAR-DMR, Solan in which all
the staff members of the Directorate along with
school children actively participated. The theme
of the National Science Day was Integrated
Approach in Science and Technology for a
Sustainable Future. A small exhibition was also
arranged in which the different technologies and
mushroom products were displayed on this day
for creating awareness about cultivation and
utilization of mushroom (Fig.10.2).

gy fagmE feaw 9w RiE

IMEAWIR— G Ee™ Femed, |red # 28
HRARI, 2022 Pl 3691 g g g #=m=m 14T,
o aH wpell gedl & et Feuie & 99l Wk
el 9 Afha w9 | A0 foran | g faee e
F 9 Hag vasg & fog e &R Ui
H Ualpd giedor o 39 7 g @1 wdl 3R
STINT & IR H SIRedhdl 9aT &1 & oI T BIdl
Teo AT mfod @ S o s faf= gt
IR G ITal Bl yaiRd far war or (= 10.2) |

T

Fig. 10.2. Celebration of 36th National Science Day

2/ 10.2. 3687 NI [a<7T7 Qw7 #7191 17



Celebration of International Women’s Day

48th International Women’s Day was celebrated
on 8th March, 2022 in which 22 girl students
of Shed’s College, Chambaghat along with
women staff of the Directorate participated . The
theme of the day was "Gender equality today
for sustainable tomorrow". The contribution of
women in day to day life to uplift the society
in various spheres including mushroom
cultivation was appreciated by Dr V.P. Sharma,
Director, ICAR-DMR, Solan (Fig. 10.3). With the
involvement of women in mushroom cultivation
the mushroom industry can be taken to new
horizons which are the need of the hour in the
country.

S
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saxisdia Afeer feaw waRre

8 HTd, 2022 BT 4897 IfRIET A e #=maw
T, RSTAH WG dfcldl, Fqrare @ 22 BRI A
feemera @ Afder HHeaRal @ At W forn, 9
faq @1 oI aa vfasw & forv <iffTe em=ar oY |
ST 19 ol e, TSHITRIR—SITHRTR, el o
G P Tl digd A= a3l § 99 & S &
forv af® Sfreq & #Aftamsn @& AnTe™ & 9T &)
(3 10.3) | G @1 WAl | AfZeAred B ARIERT |
Gr SENT BT AY f&Ifast R o S S dahar g S

I H FHT BT SN 2 |

Fig. 10.3.Celebration of International Women's Day

R 10.3. SRS afeer oy ware

Visit by Sh. Kailash Chaudhary and other
dignitaries from ICAR/SAU

Sh. Kailash Chaudhary, Hon’able Minister of
State for Agriculture & Farmer’s Welfare, Govt.
of India along with Dr T. Mohapatra, DG, ICAR
and DDGs Dr AK. Singh, Dr R.C. Agarwal,
Dr T.R. Sharma and Dr B.N. Tripathi visited
the Directorate on 1st June, 2022. Dr Bijender
Singh, VC, ANDUA&T, Faizabad also visisted
ICAR-DMR, Solan (Fig 10.4). All the dignitaries
were taken around and were shown the various
activities related to mushroom cultivation. Sh.
Kailash Chaudhary addressed the staff of the
Directorate and called upon to work for the
welfare of the people of the country.

sfi darer digd AR FFHYR / Tagy & 3
MUY AfRPAT §IRT QIRT

s dere AR, ARG PV U fHFAE Heamr
TR 741, YRA WRGR, S1. 1. AEUHET, AR,
JMEAIWIR 3R IUAIRED; . Udh. Rig, . 3R
1. 3rrare, €. SR, Tl SR Sf. d.uA. FBurdt 7 1
S, 2022 ®I FRemerd &1 RT fdar | . faeis [,
GHeufa, AR TR <9 PN v Hrenira! f[qafdee,
Bolare ° W ITSHITIR—SIUHRIR, Aleid &l R
fear (R 10.4) | S o= ARRAT BT gH B
Wl | Fafea fafr= wfafafeal &1 SRr e T
Y | deArer ARy 7 Qe & HHARAT B Fard
PR U QU B S B B B oY B BRA
BT 3T T |
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Fig. 10.4. Honable MoS for Agriculture & Farmers Welfare along with other dignatries on
visit to ICAR-DMR, Solan
o7 104 STSHITIR—SIVHSR, WIAT & GIN U 3= TUHIRI bl & el AT

1Y SV [&H¥T1T BT 5T T
Visit by Sh. Narender Singh Tomar st Wg Ng a9 grT e

Sh. Narender Singh Tomar, Hon’able Minister of #lI TX& g dmR, -1 $fY 3R A wearor
Agriculture & Farmer’s Welfare, Govt. of India #=f} wraq WveRr = 23 S, 2022 B S @1
visited the Directorate on 23rd June, 2022 and 2RT B QiR g I g ff ST aiR
reviewed various research and developmental & SRR )

activities related to mushroom. He showed a very o :c ¢ gk 2w ?Wﬁ mﬁ;’ﬁ_\; aﬁ;‘ig

keen interest and stressed upon more and more
involvement of the farmers to adopt mushroom BTN BT GHTICAT B T AW T QM D
farming to increase the income alongwith forg gw &1 Tl Pl U= & forg fHAMT B 31fdid

combating malnutrition among women and 3 3fdp wFfle R SR fear (R 10.5) |
children in the country (Fig. 10.5).

Fig. 10.5. Honable Minister of Agriculture & Farmers Welfare Sh. Narender Singh Tomar
being received by Dr V.P. Sharma, Director, ICAR-DMR, Solan

o7 105 TG BV SiI% faerT wearor 73 4ff | Re Rig @AY &1 SFrart &ed S
141 Tl 39, STSHITAHR—SIVHIAR, wler

120



Visit by Sh. Ritesh Pandey, MP & Chairman
Parliamentary Committee

Sh. Ritesh Pandey, Hon’able Member of
Parliament &  Chairman  Parliamentary
Commitee along with other members visited the
Directorate on 23rd June, 2022 and showed a very
keen interest in various activities of mushroom
cultivation (Fig. 10.6).
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st Raer uvsy, i< vqd reue ga<dg afifa
SRT QIRT

£ RAeT Urvey, AR A¥E e UG 31egel Faad
QAR 1 3177 TSR & 12X 23 S, 2022 BT AQwmery
BT 3RT fhar 3R G @1 Wl a1 fafr=y fafafer
H ggd T By g (R 10.6) |

Fig. 10.6. Sh. Ritesh Pandey interacting with Dr V.P. Sharma
farF 10.6. S d14r o @ G FaEla @vd g9 s Raer wreg

Visit by Officials from NABARD

A group of 20 Officials from National Bank for
Agriculture & Rural Development (NABARD)
visited the Directorate on 22nd November,
2022. The team was taken around and shown
various research and developmental activities
related to various mushrooms (Fig. 10.7). The
Officials showed a very keen interest in various
mushrooms and interacted with the scientists of
the Directorate for the production technologies

TS @ IARHIRAT gRT SIRT

T §F PR TNhoaRk TS W SIAIHC
(NABARD) & 20 3ffI1RAT & Tab g 7 22 4R,
2022 PI eIy &1 aRT fbar | S &1 faf= e
A T faf=T srgdeT™ iR e wiafafeat
®! fe@mn = (A 10.7) | sfEaIRAl 7 fafa= e
H e faeredl kg &R e dd-idl @ foly
feemed & d=nfel | a3 |

Fig. 10 7. Oﬁiczals from NABARD on vzsn‘ to ICAR DMR Solan
o 10.7. FIGTS @ SIfIBN] STSHIVHN—SIVHSR, HIeTT & &R U¥
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World Environment Day

50th World Environment Day was celebrated in
the Directorate on5thJune, 2022 having campaign
slogan “Only One Earth" with the the focus on
“Living Sustainably in Harmony with Nature”.
On this occasion Dr V.P.Sharma, Director, ICAR-
DMR, Solan highlighted the importance of
environment around us for having good health
and called upon all the staff members to plant
more trees to protect the mother nature for the
future generations.

Visit of Sh. Krishan Lal Gurjar to ICAR-DMR,
Solan

Hon’ble Union Minister of State for Power &
Heavy Industries, Govt. of India, New Delhi
visited the Directorate on 10th June, 2023 and
saw different activities related to mushroom
cultivation. He stressed upon increasing the total
production of mushroom in the country so that
per capita availability is increased for combating
malnutrition among the poor people. Further,
he told that more and more farmers should
be awared to cultivate mushroom so that the
stubble burning of the wheat and paddy straw
is checked thereby reducing the environmental
pollution in north India during summer and
winter (Fig.10.8).
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fasg ggfaror feasa

5 S, 2022 &I {Fewmead # 5097 fas gaferor faaw
qrT A, SrH “ddd Ue gedl” &1 AR faar
T o1, REH "I & |1 WeHd § Had w9 9
S R e dfad fear war or| $9 R W
Sf. A M, e, I Iu—SIvEsR, didT |
3 WReY & oIy BHR ARIURT & YATGRYT & Heed
R YIRS 31R M drell difedl & fory uapfcr A
@ e & fog wft FHeRat o e 9 e U
ST T 3MTEare T |

A PO ATl TOik G§RT ATSHIYIR—SITHIAR,
NICE RGN

DR, 75 faeell 7 10 S, 2023 BT QLTSI BT QRT
QT | I8 QU H G BT Hol IUGT G611 TR IR
e arfes 9 <Rt 3 gamer 9 fues & forg ufa
IRG G B IUARIAT qT8 Sl T | IAD AT,
IBi AR & fde 4 affte feami o g @l
Wl & foly SIiTed T ST =@1fey arfe g, iR
g & YaITel Bl STl | bl S A forqa Tl
IR |l & IR IR 9RA H YITIRYT TGH0T HH
g (R 10.8) |

Fig. 10.8. Hor’ble Union Minister of State for Power & Heavy Industries, Govt. of India, New
Delhi visiting ICAR-DMR, Solan
o7 10.8. AT BEIT FHorl Sl IS SET TSI G|, HINT WRPIR, 73 [accll & GIRT
SITSHITSIR—SIVATR, HIGTT BT GINT
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Foundation Day of ICAR-DMR, Solan and
International Yoga Day

40th Foundation Day of ICAR-DMR, Solan was
celebrated on 21st June, 2022. The contribution of all
the staff members to accomplish various research and
developmental activities related to mushroom were
appreciated by Dr V.P. Sharma because of which the
total mushroom production of India has increased
about three times during last couple of years (Fig.
10.9). Dr Anil Kumar, Mrs. Sunila Thakur, Sh. Jeet
Ram and Sh. Ajeet Kumar were felicitated with best
worker awards in scientific, administrative, technical
and skilled supporting staff category (10.10). On this
day 8th Interanational Yoga Day was also observed
where all the staff members actively participated and
performed vaious yogasanas. It was stressed upon
that for keeping ourselves fit with a sound mental and
physical health yoga must be made an integral part of
our day to day life.
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ITSHYIR—SITHIR, Aledd BT T feaq
R i AT feaw

JMSALRIR—SITHINR, AT P 401 IO faad
21 T, 2022 BT FFART TAT| G W HeRd A=
T IR fawrares TR & )/ &= &
fog ¥ e FeRl & Ane S9! acis 9
fUe $© a9l & ARM 9Rd & B G Idaed d
ST T AT i §s © DI S dLUlL T A T
B (R 10.9) | ST AN HAR, AT Grrell SR,
S S M QIR 3N 3Ilid HAR &I HA: AT,
TR, Td-ila] 3R FHI Fed b ol #
FINS BRIGA REGR W G fBar @ (1o.

10) | 39 fa91 saf sfaxisig anT feaw it w9 Tar
et 9l HHARAT | Afhy wU W 9rT forr @ik
faf=r armee fe ) 39 99 R 9R fear e
] ARG IR ARING eI & A1 ga Bl
fihe wa=r & foTg AFT BT 3 e Shia= &1 31T
ST 99T ATRY |

Fig. 10.9.Celebration of 40th Foundation Day of the Directorate and International Yoga Day
7 10.9. [MG¥IETT BT 40T YT Q9% FFHRIE SR SR I [aaw

Fig. 10.10. Best workes being felicitated on the foundation day

a5 10.10 YT Q9% UX WSS Brddbdl GNRBIN W AT WCIh Tavd
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Research Advisroy Committee meeting

The Research Advisory committee meeting of
the Directorate was held on 10th June, 2022 in
a hybrid mode. The Chairman, Dr Jagmohan
Singh and members Dr N.S. Atri, Dr Shammi
Kapoor, Dr K.K. Janardanan, Dr K.B.Mohapatra
along with Dr B.K. Pandey and Dr V. Pandey,
ADGs, ICAR, New Delhi attended the meeting
online. Sh. Vinod Thakur, Sh. Rajesh Thakur, Dr
V.P. Sharma and all scientists of the Directorate
attended RAC meeting 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 ongoing research projects. The progress
of all the research projects was reviewed very
critically and road map for the next year research
activities was finalized along with different
recommendations.

Institute Research Committee meeting

Institute Research Committee meetings were
convened on 20th April, 6th & 7th May, 2022 to
review the ongoing research projects under the
Chairmanship of Dr V.P.Sharma, Director. 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.

AICRP mushroom workshop

ICAR-Directorate of Mushroom Research,
Solan organized 24th Annual Workshop of All
India Coordinated Research Project (AICRP)
on Mushrooms from 11-12 July, 2022 at RMRC,
MHU, Murthal (Haryana). Dr. AK Singh, DDG
(Hort. Sci.), ICAR, New Delhi chaired the
workshop as Chief Guest whereas Dr. Samar
Singh, Vice Chancellor MHU, Karnal and Dr.
Rajendra Kumar Anayath, Vice Chancellor
DCRUST, Murthal were the Guest of honour
(Fig. 10.11). Scientists and experts from 32
AICRP centres located in 27 different states and
UTs of the country participated in the event. Dr.
Ajay Yadav, Registrar, RMRC Murthal formally

LT HelledR AT &) do&

FISeler &1 JIJHY™ AdedR AAfd & 468 10
S, 2022 BT ERMIS A H AT B TS| 3reTe
<f STTHIe Rig 8k wew Sf UA.09. 313, Sf. e
PR, Sf. D.&. GG, S D41 FETUTAT & AT
S dIa. Uie iR Sl 9l UlS, Wed HelMQed,
JMSHTINR, 75 facell 7 AT dob § 91T foram|
s fadig gz, oM. orer SR, S didl T iR
e & @ aeel 7 U AAEeR
AT Jo& # offtharrgd W foram | fod af @t
fAeTiRel o= Sf. 1. i, T IseT 7 o =
T IITAY™ URASTIRIT & I IuATErl Bl Id
fpar | | erga aRASHmR @ wIfa @1 98d
JMTATITHSG FHIeT @ T AR A= srgismei &
AT 3Tl ay B AL AT & Js HY Pl
sifem wu fear |

A IgHa Afifa a1 4o

Sf. L. T, e @7 Jregerdr § ael R8T
RIS &1 |HIeT & oy 20 3id, 6 iR 7 3,
2022 BT AR AU AT B JoB FATS TE |
fOgd =l & 9% S & Ry AR wrfafafea
DI AGIR G Y I A1 H Jd aRATSTRi
& dHADH BRHA B A wu fear T |
I uRASHRIT @ I & FHer & forg
S ATE & U IYHAR BT T dITD] DI ATRID
Jod ITAITT BT TS |

IRger AR gaftaa sgaa™ aRATSAT—g.
EILNIKCH

g U feEmed, |ied 3 11—12 s,
2022 TP JAIRUANRYN, THTAY, Rl (Ramm) #
Gr R RIS RA™ ARG ST TRATSTT
(TSR @1 244t a1 BRIRITAT BT TS
foar) . e g, Susieys @rmas fagm),
AR, d5 faeell 7 =@ fdfy & wu #
DHRITTAT BT FEFEIT B, ST of. TR 48, Herufd
THUER], HRATA 3R SI. I[oig FAR IR, FHeluld,
SAlTRYUHS, R faRrs ifafy & wu 7 wnfird
o (R 1 10.11) | 39 HRIHH H <9 B 27 v I
3R ds WA gel § Red 32 wamswemdl ol
@ aenet SR faRmEl 7 Wi foram | SF. sre ey,
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welcomed Hon'ble DDG Dr. A.K. Singh, Dr.
Samar Singh, Vice Chancellor MHU, Karnal and
Dr. Rajendra Kumar Anayath, Vice Chancellor
DCRUST, Murthal, session experts and all the
participants of the workshop. 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 AICRP Mushroom for 2021-22. Dr. Rajendra
Kumar Anayath, Vice Chancellor DCRUST
addressed the participants and praised MHU
Murthal centre for its growth and development.
He specified the role of mushroom as potential
vegan meat. In his address Dr. Samar Singh, Vice
Chancellor MHU, Karnal emphasizes the role
of mushroom in malnutrition, woman health,
youth in agriculture, support for landless labour
and diversification.
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IRVER, IRTHIRAT R 7 . o, (g, A1
IR, T & fAe AR BRI & T Hfrirdr
@1 AeaRe W@ fear| <. andl i, e,
JMSHYIAR—SIHAR, Ale -1 T4 rfafer, farwsit
IR Il &1 w@rTa fdHar &R 2021—22 @& oIy
JMEATLRIR—SITHIAR, Aol AR LRIy g
@ W SR Sudferdl @1 ud fhar| € Il
AR IR, HeAdfd SRIMRYAC! = faTRIdl @
Hafaa fhar ok g9a fad & foy ATy, qRoa
Dg DI IR BT | I GH DI YADBT DI FHIfAT
AHER A & wd d [Afde fear) St 9w R{E,
F[AUfd TATAY, HRATl o T FalE H R,
Afgell WRed, HY H Jamsil, YA 5™ & |qqiA
3R fafaefiaeor # g a1 Yfier ) SR 3|

Fig. 10.11. Inauguration of 24th Annual Workshop of AICRP Mushroom
oA 10.11. QSTSHISIRYT Gr @) 247 qIf¥b BrAmenr &l SqereT

Dr. AK. Singh, DDG (HS) addressed the
participants and welcomed them in workshop.
He praised efforts of ICAR-DMR, Solan for
spawn production. He said that food security
is not synonymous to cereal security and a
number of programmes have been launched for
boosting horticulture production in the country.
He said the wheat and paddy are major source
in our country while in developed country more
horticulture produce is consumed. Inrecent years
Government of India has launched programmes
for sustainable millennium development goals

Sf. 0.d. R1g, SUHRIed (@RTar fasi) 7 wferrfirat
DI FEIfST fHar IR HRIe § 96T WrTa b |
S/ WM Sded @ oy IMEHINeTR—SITHITR,
Ao & T B ARISAT DT | I8 B8l & @re
RET TS GRET Bl Uiy el 2 3R < H qrraril
ITEH B FIaT o1 & oY g BRIHA Yo [y 7Y
g | S del f& gAR <97 # g &R o 99w 9 ©
STafe famRra <2 # arTar Sdrel @ 3ifdd Wud
BT 21 BT @ g1 § YRA WRBR 1 TN g B
o |aa wear Ao el & folw rRispd g
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to remove poverty and mushroom can play
an important role. He emphasized the use
of Artificial Intelligence (AI) in production
of mushroom. Dr AK. Singh released three
publications on Mushroom Wealth of India,
Spawn production technology and Annual
Reports of ICAR-DMR, Solan and AICRP
Mushroom. ICAR-Research Complex for NEH
Region, Manipur Centre and Dr Rajendra Prasad
Central Agricultural University, Samastipur
(Bihar) were felicitated for excellent research
and extension work respectively during 2021-
22. The superannuating scientist Dr. Dayaram,
Professor, DRPCAU, PUSA, Samastipur (Bihar)
and Dr D.K.Sarmah, Professor, AAU, Jorhat
(Assam) were also felicitated in the workshop.
After all the technical sessions and thorough
discussion various recommendations were
made based on which the technical programme
for 2022-23 was prepared and finalized.

Celebration of Independence Day

ICAR-DMR, Solan celebrated 76th Independence
Day of the country at the campus on 15th Aug.,
2022. The programme was attended by all the
staff members of the Directorate and they were
addressed by the Director Dr V.P. Sharma. In his
address he highlighted the achievements and
called upon all the staff members to contribute
immensely to fulfil the demand and expectations
of the stakeholders across the country.

Parthenium awareness week

For creating awareness about the harmful effects
of obnoxious weed amongst the staff members,
trainees and villages under MGMG, Parthenium
Awareness Wweek was observed w.e.f. 16-22
Aug., 2022 at ICAR-DMR, Solan. During this
week various programmes were organized
where all the staff members and visitors/ trainees
as well as nearby villagers were made aware of
the parthenium as it is very hardy weed plant
and can survive in water logged as well as dry
areas casuing a number of ailments in human
beings. All were requested to eradicate the weed
on community basis from the fields, roads and
grasslands before its flowering.

fPu 2 3R gH Toh A@yul YfieT 1 Fdhar 2|
I G I H AEBRRIT sefosia (Tars)
B TRAE R R fear| Sf . g 7 9Rd & gw
gq, WH IAET ThAId 3R IS UITIR—SITHAR,
Ao R TRyl gw @l gt R W
I gered 9N fey | SR gl uddE em @ fog
IEATIR—IH  aRR, AR d% iR <
IGis g4d1E dard iy fasafdened, aaeiyqR ([9erR)
DI PHH 2021—22 B IRM IPE JATEUH 3R
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aT=g< dellfvie Sl TIRM, WHIR, SIRIRUIITY,
91, FHRIYR ([98R) iR Sf. S1d. AAE, UhIR,
UQY, SIREIC (31FH) T ¥l §HI-Ia fham T/ | a9
Ae-ra! T3 iR T8 =@ & 9e fafa= RwriRer
DI T8, N® MR W 202223 HT dh-Td] HIAHA
TR fhar T 3iR S <ifcm wu fear |

wWaadr feag 9uaRIE

IMSHTIMR—SITHIR, ATl F 15 R, 2022 Pl
IR # < BT 7641 oAl fead FARIT| HRIHH
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e S a1 TW g1 FRIfed faar T3 | st
9T | S8BT SUSRR TR YBI STell AR I
WH el W o R F RAuRe! &1 77 3R
STUEATRAT DT RT A & g s AT < @l
ameard foar |

g T e edT 9wre

d8d AU gY Al & A BIMGRD BRUTAR D
BINPREG Y9Tdl & IR H STTwddl Ul &= & fou
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i SIeddl 9WE AR AT 39 AWE
& SR A= SRIEAT &1 e fhar T SiEl
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National Mushroom Mela

26th National Mushroom Mela was organized
at ICAR-DMR, Solan on 10th Sept., 2022. It
was inaugurated by Prof. Virender Kashyap,
Ex- MP Shimla Parliamentary Constituency as
chief guest and attended by Dr Manjit Singh,
Ex-Director, DMR and Dr Ajay Singh Yadav,
Registrar, MHU, Karnal as guest of honour.
Dr V.P. Sharma, Director, ICAR-DMR, Solan
presented the salient achievements of the
Directorate. The programme was attended
by more than 1000 mushroom growers across
the country. Five mushroom growers were
felicitated with progressive mushroom grower
award on this occasion (Fig. 10.12).

Fig.10.12.Celebration of 26

A G Al

10 RATER, 2022 P AHIITI—SIUANR, AT H 269
RIS T GH) Hel BT AT (AT 7 | §96T IgareH
REer d9qy &3 & Yd A UL dNg $eI9 A
g fAf & U # forar ok 3w < weoia Rig,
qd e, SIvHIR Td S 3o R ared, IRRER,
THUER, BT faRre ifafdr & wu # SuRerd o |
S Al M, Fewe, IPpsrIu—SIvEsR, didT |
fRowmea & @ Iudferdl o uwga fhar| 9
PRIPH H QU W B 1000 I 3P G IATGDI
q 9T o] §9 IR R U g IAGHI Bl

TTfaeiel Grl Sedlad YREBR A FHTd fdhar wan
(Rrat 10.12) |

B "i‘i,1 B.i_ I‘i'
th National Mushroom Mela

o3 10.12. 2697 AT G HoAl FHNIE

Hindi Pakhwara

From 16-28 Sept., 2022 Hindi Pakhwara was
organized at ICAR-DMR, Solan in which 5
competitions viz., Sulekh, Shrutlekhan, Unicode
Hindi typing on computer Nibandh, and
translation (Hindi to English and English to
Hindi) were conducted for all the staff members
of the Directorate for encouraging them to use
Hindilanguage more and morein their day to day
official work. The winners of the competitions
along with the staff members using maximum
Hindi in official work throughout the year were
awarded on the closing day (28.09.2022) by Dr
V.P. Sharma, Director (Fig. 10.13).

foe=fl uEarsT

ASUTVR—SITHIAR, AT d H 16 28 Rcdax, 2022
T T FHARAT BT Sd QD ARBRI BB
H 2 9w b1 e | Sf¥e WA dRA b foru
AIIRd )4 & oy 5 Ui goid, gdera,
YR Eg R FHars B erfin, R srgars
(B & 3fUshr &R sfueh & &) maifvra @t 8 |
I R Brafery B H 31fdd | 1frd 2=y &1 wanT
T fea9 (28.09.2022) HT . A14). ¥Hi, fAed
&R GR&pd fbar ar (R 10.13) |

A

Fig. 10.13. Participants in the compettlion during Hindi Pakhwara

faa 10.13. 183 gegarsr & g gfaaifiar & enfaer gfayrft
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Swachhtta Pakhwara

Asperthedirection of the ICAR, various activities
were organized by the Directorate under the
Swachhtta Pakhwara from 02-16 Oct., 2022 and
16-31 Dec., 2022 (Fig. 10.14). A comprehensive
sanitation and cleanliness drive was organized
during the period in the campus as well outside
the campus. All the staff members took active
part in different activities. 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 Directorateinwhich more
than 850 files of the Directorate were weeded out.
Various teams of the Directorate also 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.
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Ao dl gddisT

IEANAR & AR Fcwne™ gRT W]
UIATST & T8 02—16 ITFCER, 2022 R 16—31 AR,
2022 d& fafa=r wfafaftil &1 emaeE fham ar
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Fig.10.14. Activities under swachhata pakhwara at ICAR-DMR, Solan

=i 10.14. TSHITIN—SIVHIIN, TieTT & vgeoal gEqreT & dgd Tfafafer

Celebration of vigilance awareness week

The Directorate observed vigilance awareness
week w.e.f. 31 Oct. to 6 Nov., 2022 (Fig. 10.15) at
ICAR-DMR, Solan. As per the guidelines from
the council the programmes were organized on
and off the campus and the report was submitted.

qdbdl STedGdl e

JMEHTYAR—SITHIR, AT H 31 AdCaR 4 6 AAdaR,
2022 HADAT SIFTHEHAT FqE 741 a1 (= 10.
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Fig. 10.15. Celebration of vigilance awareness week

2/ 10.15. SITHAT STRTRGTT T8 FF1ET 77

North Zone ICAR tournament

ICAR-DMR, Solan participated in different
games in the North Zone ICAR tournament at
ICAR-IISWC, Dehradun w.e.f. 23-26 Nov., 2022.
Smt. Sunila Thakur bagged silver medals in
badminton and high jump wheras Smt. Shashi
Punam and Sh.Vinay Sharma won gold in carom
and silver in chess, respectively (Fig. 10.16).

)

Fig. 10.16. Winners o med&s in North Zone IR_toit_i';ament

IR &F ATSHILAR ¢AfHCT

IMSULIR—SITHIAR, Fie 7 SMEATLIR—ARII
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d fafr=T @ell # 9 foran | siEedl geten SrgR |
JeffieT 3R Sl B H Iold UG, Sl e g
3R & famr st 3 paen A § ol &R vt §
IoTd ggd Sirar (R 10.16) |

a5 10.16. TR &7 STSHIVAR CAHC § UgdH & [dorar

World Soil Day

9th World Soil Day was observed on 5th Dec.,
2022 at ICAR-DMR, Solan which was attended by
all the staff members of the Directorate, farmers
from nearby village and a group of students.
Dr V.P. Sharma, Director, ICAR-DMR, Solan
addressed the gathering and stressed to maintain
the soil health by adopting organic farming with

fa=g 71 feaw

JMSATTIMR—SITHIR, el § 5 faaR, 2022 &I odf
fasg a1 fgw Arn T, Rrad Fowrea & w9
U e o AN forar| Sf. d1dl. T, ewe, Wid
IIU—SITHIR, A -1 |1 B Faa fbar sk
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minimum use of organic fertilizers, insectcides/
pesticides and other harmful chemicals in field
and horticultural crops. He also emphasized that
soil health has deteriorated and it has become
unproductive and barren in many states in
India due to indiscriminate and excessive use of
organic chemicals (Fig. 10.17)
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3R 3 BIMGRS ARl & FAdH SUANT & AT
SIfad Wl BT JUATHR ST & WY HI 991 @A
R OR R S8 g9 9 ) A IR fear &
PRV MR & B A1 § HE BT Wy farg T3
2 3R I8 IrgTed 3R ok &1 M8 2 (R 10.17) |

5 faeray, 2022
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Fig.10.17. Address by Dr V P Sharma, Director on World Soil Day
ferF 10.17. 13=a g1 Q9% uv e S 1 4 9|l &1 Wl

National Kisan Diwas/Mushroom Day

To commemorate the birth anniversary of the
late Prime Minister of India and farmer leader
Chaudhary Charan Singh, 22nd National
Kisan Diwas/Mushroom Day was celebrated
on 23rd Dec., 2022 at ICAR-DMR, Solan. The
programme was attended by more than 150
farmers/farmwomen along with staff members
of the Directorate. The theme of the day was
Cultivation of mushroom for livelihood and
women empowerment, Natural farming and
good agricultural practices. The IMC member Sh.
Dharmender Rana was the chief guest and Smt
Mamta Thakur, progressive mushroom grower
from Chail was felicitated for her contribution

in women empowerment through mushroom
farming (Fig. 10.18).

I frar feaw /g feaw

IRA & fQaTd vere w31 SR fHAr =1ar @ier] =Ry
Rig @) SR 79 & foru, 2241 I foa e /
g faa¥ 23 fAHER, 2022 BT SMSHITWRIR—SITHIR,
ATl § AT TRT | BRIHA § FQenead & dHarRal
& AR 150 W I1F fHAHi /Sy Afgermsit
9 97 forr| f&A &1 fawy ‘eoifdeT iR Afeer
e BT TATY o7 | IMSUAAT AR 501 g¥g 707
HTIHH & = Y & wU # IURYT B | A
DI wfeld g IAED SIHAT AT STHR Pl
GHE Bl W D ATEH A AR ARRHBRI H ITD
anTe™ & forw wwfaa fasar (R 10.18) |
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Swachhta Pakhwada qedl yddisT

Swachhta Pakhwada was celebrated at ICAR- ¥IHU—SIUHIIR, e H faid 16—31 fadeR,
DMR, Solan w.e.f. 16-31st December, 2022 (Fig. 2022 q& wWewdl Y@ars] H==7 74T (s 10.19) |
10.19). During this period different activities o oA & SR <aewd WS, WEwdl S
were organized like Swachhata pledge, sanitation R . o S A :
campaign, awareness regarding disposal of s q-Fﬁmj;r > _ Eﬁzﬁ Hq? i-\rwmi ol Y

waste management, campaign on cleaning of

sewerage and water lines, awareness of waste 9TTdT AT /XETg S e @ oy srafdre
water harvesting for agricultural/horticulture SId HTIH & IR H SITRedhdT o™l fafa= arfafafery

application/kitchen gardens etc. BT IS fHar a7 |

i~

—_
T =l

Fig.10.19. Staff members taking pledge under Swachhata Pakhwara at ICAR-DMR, Solan
R 10.19 STSHIVIR—SIVHSIR, ¥IcTT 4 ver=erdl Gedrs] & d8d 99 oid ¥eIh Hew]
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11. TRAINING AND CAPACITY BUILDING
11. ufrerer 3ix guar fAior

participated in the two-days Bhasha Utsav
and Hindi Seminar organized jointly by the
Indian Council of Agricultural Research (HQ)
and the ICAR-Central Jute and Allied Fiber
Research Institute, Barrackpore, Kolkata on
the topic “75 Years of Independence and
Development of Official Language Hindi” on
24 - 25 August, 2022.

Sh. Deepak Sharma, Technical Officer
attended online training on “Cyber hygiene
practices and certified as cyber hygiene
practictioner” on 06.10.2022 organized by
MYETY & CDAC, New Delhi.

Dr Ashish Dhangar, FAO, successfully
participated in six days training on
“Management development programme on
public procurement” w.e.f. 18-23 July, 2022
at Arun Jaitley NIFM, Faridabad.

* Sh. Deep Kumar Thakur, PA, successfully o sfi g AR 3R, NIy 7 9RAT S g™

aRue () 3R AEHALIR—DAIT I 3R
g BIgaR AT ARRATH, dRBYR, DIIDId]
ERT AP WU 3 24 — 25 3K, 2022 BT "G
& 75 99 3R oM B @1 e v w®
SINIISCECURCCRIR I SIS CIC N EC SRS

H Aherargad ArT for |

ST AUh IME, dhIb! ABRT T 06.10.2022
@ MYETY & CDAC 8 fieell gRT 3maifora
"ATSER ATl YTRTT 3R ATgaR Teodl FdArl
@ wU H FEIT UR SIS U H W
forar |

. Y g R, THUSH < "HArduivd WNI§ U
ydgd fb BRIBA" TR 18—23 olls, 2022
BT BT Sicell NIFM, BRieEe d Bg g

URRIeToT # Aherargdd WRT foram| |
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12. DISTINGUISHED VISITORS
12.falR¥rse T s

A number of visitors visited ICAR-Directorate 2022 & SIRIF &S mqaﬁ a a,n—g—\lﬂqsn—\r_qﬁ[
of Mushroom Research, Solan (H.P.) during ST feemea, Wlew (Rumae wdwr) &

2022 and the distinguished ones are as: AT Bpar s ffre o g 5
S.No. |Name and address Date of visit to ICAR-
DMR, Solan
1. Sh. Kailash Choudhary 01.06.2022

Hon'ble Minister of State for Agriculture & Farmers’ Welfare Govt. of
India, New Delhi

SN DA ARRY, AR BN AR fHAF B 57 73 IR
WRBR, 5 ol

2. Dr. Trilochan Mohapatra 01.06.2022
Secretary (DARE) & DG, ICAR, New Delhi

Sf. e weuE, 9 (SIR) TUd HRIewd, SRR, A8 el
3. Dr. T.R. Sharma 01.06.2022
DDG (Crop Science), ICAR, New Delhi

S SR v, SISl (pe feT), TSR, 7S feeh
4. Dr. AK. Singh 01.06.2022
DDG (Agri. Extn.), ICAR, New Delhi

Sl U, [, SN (G GWR), AR, 78 faoetl
5. Dr. B.N. Tripathi 01.06.2022
DDG (Animal Science), ICAR, New Delhi

& AT, B, S (o9 RisT), sTRieR, 7 e
6. Dr. R.C. Agarwal 01.06.2022
DDG (Education), ICAR, New Delhi

Sf. IRALL 3nyard, Sreroil (Rre), MR, 3 faeel!
7. Dr. Bijendra Singh 01.06.2022
Hon’ble VC, NDUA&T, Faizabad (U.P.)

<1, faois Rie, a9 Bedfy, TISRUUSeE), borare ()
8. Sh. Krishan Lal Gurjar 10.06.2022

Hon'ble Union Minister of State for Power & Heavy Industries Govt. of
India, New Delhi

A P AT ok, AFIE by fagd 3R AN ST 15 31 AR,
s faeel

9. Sh. Omvir Singh Bishnoi, IPS 16.06.2022
Inspector General of Police, Goa

10. Sh. Ritesh Pandey 23.06.2022
Hon’ble Member of Parliament and

Chairman, Committee on Papers Laid on the Table (COPLOT), New
Delhi

St R U=y, AT IS 3R JUTUfY, Uedd UR R U U= Haell
afffa ( COPLOT), 93 faeel!
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11.

Sh. Narender Singh Tomar
Hon’ble Union Minister of Agriculture & Farmers’ Welfare
Govt. of India, New Delhi

PR, g faoall

23.06.2022

12.

Sh. Anil Khachi
Chief Secretary to Govt. of Himachal Pradesh, Shimla

£ e G, g7 Afed, fRqreel ga3 WReR, REdr

30.06.2022

13.

Dr. N.K. Krishna Kumar
Ex-DDG (HS), ICAR, New Delhi

Sl TI®. 1 FAR, Y4 SIS (TAUH), MR, 78 faeell

09.09.2022

14.

Ms. Deepa B. Guha
Chief General Manager, NABARD, Haryana

AT <91 A BT, GG FEWEED, TAT6rS, RO

22.11.2022
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13. ICAR-DMR, SOLAN IN PRESS
13. U9 H IMTSHITSR—IITHIAR, Gl

| e, e, 1 e, 2022

e 1 8 H P 3 dum o o o, whe A R

l%a}awﬁ-ﬁnﬁaﬁrmﬁ[w

g fie o 1 7 e o 100 T g R

- mma o il s P PTGl i fi e
e m?ﬂmmpﬂa el w Bt ek, b
| e e e ﬂﬂﬁ‘,ﬂmiﬂt afl vk we AT
Iiall'*h; it we W - ﬂ J
Epirm st nied e istvemoee b piwahifeiag O '.'
Haat waTE e wl ) el wn O e i s s e ik ! o
el rop Ty o b PR e e ) i e e i 5
et i ot ek el e, S e vl ok e e o Wil
| w5 P R - R v f oeen W fm N ala qdd phen) q.-f‘.
o g £ Ity 1 W e b bR b e g W w““':";:ﬂﬁ;-_* tﬂ k
i b
e et e iy e o v L Syt PR ol

gﬂmwﬁmﬂzﬁt@ﬂ
'm%mmﬁmwv
g Hen " e awres el
=it g Sifta SO & ITEE
" e arrfeta TRar S ¥
foral mwren T faefad 3
wﬁﬁuﬁaﬂfﬂaﬁ'ﬂm ;
mﬁiﬁtmmtu .

‘.W ¢ B v P
%wmmmaﬁmﬁaﬂ %hmﬁn  TErET  FeATER] T T

& fafim feedl & fag 7993 =1 ﬂ"ﬁﬂﬁﬂ‘qﬁlmﬁﬂﬂmﬁiﬂﬁﬂﬂﬂ mmmﬁm
mﬁm ws awteal e fagre yfger &) : ‘F‘m—mwﬁﬂﬁwmf_ _
eﬁ'ﬂﬂﬂ : mmmmm w faEr A o) Feenaa &)

'ﬁ?-&mﬁaﬂ i S N iy bl N B

%'ﬁmﬂmﬁ Y e TN FegE o T g1 B ﬁqnmﬂﬁﬂ#mﬁ
=) eA A wifge fERy wfafe s @ e, mﬁmﬁmaﬂF

SR e R fge, ' qd fRws, g8 wmeERfEa ,.aq,

L
PP . mip. o R s T it e . 2 =Siak

et Sl Rt

g T i




Annual Report 2022

éwm'@n uuuﬁmm ﬂsnﬁas#ﬁmﬂ

mﬂwm o ﬁtrmﬂﬂ?;sq?ﬁﬂzﬁt m'm-ﬁm AE
ﬁ'mlﬂi = rReers il S OB R vﬁmﬂﬁ wren 8 g=d areEr

=
=W T T W e TS . 2 IS =T weToETe wren &, SAifees e m .
s iy SmaTeT &) W e e b e faarsre | Teren =T d=rE 7
2w W 9 w0 o TR STefeEt s s Eri wr owErami R o
| Fearees ot A= o Sl wmeeeTd 8 e e TERT CERTION ST
¥ A fewreer w2 # | T BwrvT % WERSH 9wy, W sigEeTy ge
+H e e BT 9 9= Wme W g ¥ ows 2 ¥ g =T =0dh
T =t farer 9T off WD T AR AEE A o el F wera R e 8 e
=i =T T g s ot an of mueedl aftg Tgwese o 2 =l & owrs ey wvhg O
TeET STOET ) & wet # so  # e =i e ur o=rat s o s S s ) Sheet &
witwrer W el A mwrew o s #) : © W TSI WA AT o1 T
s ey fXmm ¥ zeE 5= = off FerEs J7 e T % 9ae R 8 oang
arEET B O A @™t 3T 93OS T A 9ETT SerEsl T merEmy W) g
TerEw el e, Ty w@8a 9% &) 558 40 wins Sees | geeies wien s Rt 5%
- a7 afrendl =Y 40 weIfErat w9 O | = By ¥ e e Snaserh WA = Smaeih) S
: : uwT H wr od 2.66 wINT =A =7 ormfemt oot e oE ¥

T Ae ¢, s o0 o @ m.?m“;“;m meﬁ%ﬂagﬁﬁmﬁr#m#

it s 3w W T o P ;
= A g = i we #ms}mﬂdﬂhﬁww#ﬂr:&g?vgv

wW E w1 R &) ogw, A, Ao s i ow weer oo 2 e e da @ i
S e L R B i U
il b ey g, o e ki L oy ]

TR AT W PR Ay e g W Em g’mﬂ E”#m

dafar, wes, wheE




Annual Report 2022

| e o e, 15 R 2022 \

— -—# ,

TRTSH A &7 R i weTe Her, ﬁaﬁa@naﬁtﬁ'

qaﬁéwmmmi’sﬁﬂua‘r#ﬂm#m qﬁﬂﬂﬂ@ﬁw '_ f"*"“‘&*&h‘ﬂ%.
_ : AR # Fand |
'Hfh‘am T e bR
e ’ ﬂmﬁwmnﬂ;
(M)ﬁmtﬂ:ﬁnﬂﬁm |""m- EHR S
wmmﬁﬁmmﬂw -

5,8, ¥, § % w38 ol Mfﬂitlmﬁwﬁﬂﬂﬁmﬁ #sir
| T A A W T U 2T ¥ W O A e W e i W T B e A gm#uﬁﬂdimmﬁwﬁﬂ;

() ff wgm T R v W g0 e w R w ) forem s 3w e "7 3 wawE # freen wfa & e
P TR g e S e e 2 o A B A e e e ot s e daen & e o8 et el o s B ot
,_‘wnwmm| FF WER 3 R d w dew ¥ i i e o Wew smr g st o W o aoa 78 R R e s
;mwmm- Wy m?ﬁmﬁiﬁtmm tlmﬂmﬁqﬂ’amm mﬂmiﬂiﬂwﬁwmiﬂmlm

wmmﬁmﬁ ﬁmin’ = qﬂm 5o %Wﬁmﬁrﬁamﬂm_-
| e o R ® dem SRS ST W ST S S S 9,
% forarl @ @ Seed UR fRAT gL dee e, e aﬁwqﬁrﬁ%%ﬂﬂmﬁm
| Te da woa, e AT 3 g wueEst S fea mn) wEwEE 8L HE
SETE Fear T g wsaer, =0 fiw % feur & fau e e aqaumﬁ\ﬁt%ﬂa
\ TE T W & e R mwwﬁmﬁm Wﬁwm‘ﬂ y
e - W e S e i L L R s U < e 21 m'&mﬁﬂi%-
\Wmm&mﬁma MWW%IW Wﬁ,—q”"g =. 4

137



Annual Report 2022

e Sl 4 g e e e e B gl s S 9
i ol iy o8 3 o v g 7 S
e A fremer e f FROEA ¥ v e foe G & g Ry W e e & S

" g ) USE fEE T @ F wem iz am Y A e ow fem R i mew gee S
| R e A T TR W R AR A Wi W g fem REw 3 #ove, 2 A wR
'as5 fEaEf, $ afend, ™ I fiwmm & v MmaﬂﬁﬂﬁMWI
! i, afﬂ'ariﬁﬁ-’r&iaq‘ﬂ frews =1 =@t i 3 Hem ety A PR w5 Hewe: dFiE Bl AT
wiE e 3 um T % STeen W e e Tveenl WouEed e e S e S
aEE W PR H wE R BEE oS TR ¥ wW fo wEl & e wﬁhﬂmdaﬁmw
T Bl § dee § s TR E aER FEed W W A3 wE g

l. mﬁﬁa\ﬁmmﬁmmﬂwﬂmﬁﬁ f?mﬁ't-mzﬁfﬁ ﬂm Ve

| qunq:ilﬂr NET 4
ﬁrml ﬂﬁﬂmm i ] "jl
- H T L i) T
Lok ey AT el N
| U e ww R e ¥
| (P el iR A ¢
| it i g swedt e
| = g awi o Semew X
Tt & T
A 3 B S Sy
| = & e
| werEm ¥
| g
_femras @ pwwr Wgw oww
Lo o ;
# gHH FH A

| arm ww moeen W A0 wT oA &)

, _
: __._."_' . gty
.-_..u.'....-'-.-.-..'u'-u.'... e el -

:m& %1-1m lﬂ:g;:t mﬂmﬂrmmmm% | mmwh tMt:ﬂ‘ﬂ-_
(e TR | et s
1jﬁ1§wﬂﬁﬁm1ﬁgﬂﬁh v form gw e wowd d@R et A e atw 4
| Ser W T8 ofd  qEl wiEE - T ¥ =Y
T HFF o7 duma wHYTY T I F memm B

- I -
S LR

mﬁm“ﬁﬁ"?@ w : R T T F: Prens. XL SEOW YL



Annual Report 2022

81 8 0T C I I ¥ € I [4! 4 8 sysod g1 [€101,'D
(01-7)
I I - - - - - - - I I - | spueng | 00¥Z81-00LLS VUG0S | 0T
F1-7)
00Z81Z-00THH1
I (T1-1)
-U3IG U | 00STTZ-0086.
1STIUSIOG IS ¢ (01-7)
S € z I I - € I I z - 1| spuong| 00¥Z81-004£5 | ABojoyiediueid | 6
011 ATIST
I I - - - - - - - I I - | spueng | 00¥Z81-00£45 | -wayorgiued | 01
(01-1) Surpaaiq
z = z = = . = - = z = Z| sisnuengz 00¥Z81-00£LS | 1UB[d 3@ SONAUID) 6
131 F1-7)
I - I I - I - - - - - - | -ues Mg 1 00Z81Z-00TFF1 0UBIOG NI 3
(01-7)
I - I - - - - - - I = I | ISpuamg | 00¥Z81-00£LS | A3010uyd3], poog L
(01-7) aHd R
I I - - - - - - - I I - | spueng | 00¥Z81-00£LS | Auejoq STurouody 9
(01-7)
) - I - - - - - - I - 1| snuans 1 00%781-00£.S |(AdSV) 83ug 18y g
(01-7)
I I - - - - - - - I I - | spueng | 00¥Z81-00£LS | UOISUNXF TLSY 4
(01-1) £Sofouroy
I - I - - - - - - I - 1| 3spusps | 00¥Z81-00££S | -ug [eImnoLsy ¢
(01-7) SoTwou
I - I - - - - - - I - 1| 3Ispusps | 00¥Z81-00£LS | -097 [eImnoLISY z
((z1-7)
00ST1Z-0086L
1STIUSIOG IS | 01-1) £3o10oun29)
z I I = = = I I = I = [ | ISpUamg | 00¥Z81-00££S | -o01g [eImnoLISy I
uon uon uon
[e10], pueoep | vonisod uy | Tejor [ jueoep [-1soduy | [ejof, | jueoep | -1sodup | [eiof jueoep | -1sod uf
I3uans
pauon [PA9T surdiosp
[e10], 1snuaDg Tedourig ISTIUSIOS IS ISTIUSIOS -oueg pue pueq Aed | oy} Jo swreN

NVI0S TNA-AVII 40 44V LS DIALLNAIDS A0 HIONHILS HIdVD

ue[os YINA-AVDI JO [UUOSID ] [-2INXauuy



Annual Report 2022

CADRE STRENGTH OF TECHNICAL, ADMINISTRATIVE AND
SUPPORTING CATEGORY

S.No. [ Designation Pay band and Level | Sanctioned | Inposi- | Vacant posts Total
posts tion posts
TECHNICAL POSTS
1 T-3 29200-92300 (L-5) 4 4 = 4
2 T-2 25500-81100 (L-4) 1 -
3 T-1 21700-69100 (L-3) 7 6 1 7
GRAND TOTAL 12 11 1 12
ADMINISTRATIVE POSTS
1 Administrative 56100-177500 (L-10) 1 1 - 1
Officer
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 1 1 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 31.12.2022

Name | Designation | Email ID Official
Scientific staff

Dr V.P. Sharma Director Ved.Sharma@icar.gov.in
Dr B.L. Attri Principal Scientist BL.Attri@icar.gov.in

Dr Satish Kumar Principal Scientist Satish.Kumar6@icar.gov.in
Dr Shwet Kamal Principal Scientist Shwet.Kamal@icar.gov.in
Dr Anil Kumar Senior Scientist Anil Kumarl4@icar.gov.in
Dr Anuradha Srivastava Scientist Anuradha.Srivastava@icar.gov.in
Dr Anupam Barh (upto Scientist anupam.barh@icar.gov.in
20.08.2022)

Dr Manoj Nath Scientist manoj.nath@icar.gov.in
Dr Rakesh Kumar Bairwa Scientist rakesh.bairwa@icar.gov.in
Dr Anarase Dattatray Arjun Scientist anarase.arjun@icar.gov.in
Ms Shweta Bijla Scientist shweta.bijla@icar.gov.in
Administrative staff

Sh. Tarun Kumar (Joined on AO tarun.kumar@icar.gov.in

28.05.2022)

140




Annual Report 2022

Dr Ashish Dhangar FAO Ashish.dhangar@icar.gov.in
Sh. T.D. Sharma AAO Tulsi.Sharma@icar.gov.in
Sh. Surjit Singh Kanwar (upto PS skanwar@icar.gov.in
31.08.2022)

Sh. Bhim Singh Asstt. Bhim.Singhl@icar.gov.in

Smt. Sunila Thakur

PS (From 05.09.2022)

Sunila.Thakur@.icar.gov.in

Sh. Deep Kumar Thakur

PA

Deep.Thakur@icar.gov.in

Sh. N.P. Negi Asstt. Nawang.Negi@icar.gov.in
Sh. Rajneesh Jaryal Asstt. Rajneesh.Jaryal@icar.gov.in
Sh. Satinder Kumar Thakur Asstt. Satinder. Thakur@icar.gov.in
Sh. Dharam Dass UDC Dharam.Dass@icar.gov.in
Smt. Shashi Poonam UDC Shashi.Poonam@icar.gov.in
Sh. Roshan Negi LDC Roshan.Negi@icar.gov.in

Sh. Sanjeev Sharma LDC Sanjeev.Sharma2@icar.gov.in
Technical staft

Dr Sushil Kumar (Joined on CTO Sushil. Kumar@icar.gov.in
19.12.2022)

Smt. Reeta Bhatia CTO Reeta.Bhatia@icar.gov.in

Sh. Sunil Verma ACTO Sunil. Verma@icar.gov.in
Smt. Shailja Verma ACTO Shailja.Verma@icar.gov.in
Sh. Gian Chand TO Gian.Chand@icar.gov.in

Sh. Deepak Sharma TO Deepak.Sharmal@icar.gov.in
Sh. Dala Ram (upto 28.02.2022) TO dalaram.icar@gov.in

Sh. Ram Lal TO ram.lal@icar.gov.in

Sh. Ram Saroop TO ram.saroop@icar.gov.in

Sh. Jeet Ram TO Jeet. Ram@icar.gov.in

Sh. Guler Singh Rana TO Guler.Rana@icar.gov.in

Sh. Raj Kumar

Senior Technician

Raj.Kumar8@icar.gov.in

Skilled supporting staff

Sh. Naresh Kumar SSS naresh.kumarl6@icar.gov.in
Smt. Meera Devi SSS meera.devil @icar.gov.in

Sh. Ajeet Kumar SSS Ajeet.kumar@icar.gov.in

Sh. Vinay Sharma SSS vinay.sharma@icar.gov.in
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Annexure-II Staff News

IIIY 11 ¥Ih HTER
Promotion ygI=fa

1. Dr. Anupam Barh, Scientist (Genetics & Plant
Breeding) promoted as Scientist (SS) w.edf.
01.01.2020 (FN) through CAS.

2. Smt Sunila Thakur, Personal Assistant 2.
promoted as Private Secretary we.ef.
05.09.2022 (AN).

1. . guH g A5 (At vd urey woi)

@ faTi®d 01.01.2017 (q@tEq) |4 CAS & A=A
| G (TATN) & ©U H garId fdhar T4 |
A GeTell BT, ISl HETIPH Bl 05.09.2022
(qates) @ ot |fem & w9 § ugr=1a fear
T |

MACP THd

1. Smt. Meera Devi, SSS granted Modified 1.
Assured Career Progression Scheme in the
next higher level- 4 w.e.f 31.03.2022 (FN).

2. Sh. Vinay Sharma, SSS granted Modified 2.
Assured Career Progression Scheme in the
next higher level-3 w.e.f 31.05.2022 (EN).

Sl ART <), T | 31-03—2022 (gafE)
A Tl Iod WR— 4 H FIga gHred dRar
ATl ATSTT U= & |
s foTa o™i, gauas | 31-05—2022 (qafEe)
A TSl Sod WR —3 H AT gHed R
ATTl ATSTT U1 & |

Joining SRIUR I8

1. Sh. Tarun Kumar joined at the Directorate as 1-
Administrative Officer w.e.f. 28.05.2022 (FN)

2. Dr. Sushil Kumar, Chief Technical Officer
joined at the Directorate from ICAR-CPRI, 2.
Shimla on Inter -institutional transfer basis
w.e.f. 19.12.2022 (EN).

Transfer

£ T HAR | 39 ey # gemafie
HABRT & wU H 28.05.2022 (@IE) q HRIUR
PEMRCRIN

Sl gUid AR, &I dhAial AbHR 7 5
Premem # 1.3 U —IIBIRATS, RHer |
JHTR—FINT WIFARRY & ER W f&ATD
19.12.2022 (qafed) & HRIMR T80T o |

LATATAR YT

1. Dr. Anupam Barh, Scientist (Genetics &
Plant Breeding) transferred from ICAR-
DMR, Solan to ICAR-IISWC Dehradun w.e.f.
20.08.2022 (AN).

2. Sh. Surjit Singh, Private Secretary transferred
to ICAR-CPRI, Shimla upon promotion as
Principal Private Secretary w.e.f. 31.08.2022
(AN).

1.
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Annexure-III Awards and Recognitions
I — I YRR IR ATIATY

Dr Anil Kumar, Sh. Jeet Ram, Smt. Sunila Thakur  &f sifer AR, st Sfid M, sl geirem STaR
and Sh. Ajeet Kumar were awarded with ICAR-  .ic o8 arcfiq AR BT 2022 & fore A5RE, qEIE,
DMR Best Worker Award in Scientific, Technical, o st 2 S 4 STERATER_ SR
Adminintrative and SSS category for 2022. Sk

FINS HRIGAT REPR H FHATT fHam 137 |
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Annexure — IV Financial Statement for the year 2022(Rs. in Lakhs)

gde IV @ 2022 & fay soic o Rafa (VoA o)
(01-01-2022 to 31-12-2022)

S.No. Heads of Accounts Allocation 2022 | Exp. 2022
i Lands 0 0
ii Works 110.00 110.00
iii Equipment 5.50 5.50
iv Information Technology 3.00 3.00
v Library 0.50 0.50
vi Furniture & Fixture 1.00 1.00
vii Vehicles - -
viii Others (SC-SP Equipments) - -
Total Capital Assets 120.00 12.00
i Establishment Expenses 527.40 527.40
ii Establishment Charges - -
iii Wages - -
iv O.TA - -
Total Estt. Charges 527.40 527.40
I General Revenue - -
1 Pension and Other retirement Benefits 20.85 20.85
2 TA domestic/ TA transfer 3.60 3.60
3 Research and Operational expenses 90.00 90.00
4 Administrative expenses 131.40 131.40
5 Misc. Expenses 25.00 25.00
Total Revenue 270.85 270.85
NEH 5.00 5.00
TSP 5.00 5.00
SCSP 25.00 25.00
Grand Total (Capital and Revenue) 953.25 953.25
S. No. Head of Account Allocation Expenditure

1 DMR-Budget 2022 953.25 953.25

2 AICRP Mushroom 482.00 482.00

3 Revenue Receipt 114.50 114.50
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