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PREFACE
EEICRI

ICAR-Directorate of Mushroom
Research, Solan (H.P.) is playing an
important and prominent roleinthebasicand
applied research for strengthening the
Mushroom Science in the country. It has
come to the expectations and needs of the
stakeholders involved in mushroom
cultivation by the development of improved
mushroom varieties and modern innovative
technologies suitablefor different regions of

TRATU—Gr A FQemerd, Al
(BH) o1 # wered fasie &l 7oiqd oA &
fory gl SR aruge agEEE § Ud
TE@QUl SR W AT T 3@ 2 | I8 <
3 fafr=t el & foly IWgh S=1d HIwA
foeT 3R SMEE TdH qaid! & fabr |
THH B el § A fRdgRS! Bl et
3R TRl TR TRT S 8 | ¥ H AR B
IcTed fUsel ura auf ® 1.00 g Hifgd <

the country. The mushroom productioninthe

country has increased from 1.00 lakh MT to 2.58 lakh
MT in last five years. The varieties and low cost
technologies developed by ICAR-DMR, Solan and
concerted efforts of the growershave played apivota role
to increase the mushroom production substantially. During
2021, the Directorate has rel eased 4 high yielding strains,
two in button and one each in shiitake and milky mushroom
and also had identified 8 potential strains for high yield
and nutritional attributesin different edible and medicinal
mushrooms. During thisyear the Directorate has collected
215 accessions of different mushrooms from various
regions which have enriched the germplasm.

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

¥ TGP 258 g Hifgd o & W 2
WHIFI—G3, . el g1 fapRid fobwl 3R H4 T
arell Hrenfiifdral ofR ScTed! & SN TRITT o AeReH ScTe
P I Y W 9GH H AEAYol DT IS 21 2021 B
IRM, MSEd 7 4 I=d IuST < dTel IUMGl, 9 | al
3R e &R 3R 7oA ¥ t6-1d 9N R g SR
faf @Ter va vl g/ W Ie UG SR Iyor HeE
foRryameil @ forw 8 wwifdd Suwel @ UgaM &1 81 39 aF
& IRM eurer o o el | I~ = & 215 908
UH3 Y 2, R T ad I W9 a1 © |

RUC & d8d a4 & SRM Y GHEI & oy Fs
Hel Yae Mermat &t [AGRIT fbar war 8 | Alder worfa
e 7 59 g a¥ & forg Mgt w sre—fafa uRRefaar
i a1 2 | o7 GW SN BT BIFIeE, Ry
yofa & forg senfifear &1 ff fewme § AmdEe
o | Qe # gwar Nrerer AT Foia
B I AFPIGd fHaT T A7| g2 AR IR gE Bl
YUSRY A BT ge™ & forg faf= Yafomm Al &
ST febal 71T | SR # (ERIRIH) Gl ¥ e Yl—o—3hTS
B e Aheadd [dhd fbar T FYM Be!
7 & fSoTs= oiR fadr & Ar—arer EEfis Aok SRR
P WIcIcZy Al &I T iR Jeaid fdar mam | fafr
SFTH 3R fawrarcAd TfAfaRRl & arelrar Wigsru—
g, 9, Aol # < W B 2437 FRMIRAT T AT foram
IR faf=T o g UfRerT SRiHAl & Aregd I Hid
T faer H 7ee Bl | SIead], TS0 iR e
TCH! o d8d 600 H AH TR BT 70A Bl Wl &
IR ¥ TES [Ha | R, sfeds & -




as well as spawn production technology also helped the
participantsto learn thetechniques. To cater theincreasing
demand for the spawn, the Directorate prepared and sold
more than 47 tonnes of spawn of different mushrooms. A
number of eventslike National Science Day, International
Women’s Day, World Environment Day, RashtriyaMahila
Diwas, World Food Day, Agriculture Education Day,
World Soil Day, National Kisan Diwas, etc. were also
organized at ICAR-DMR, Solan. The meetings of RAC,
IRC and AICRP workshop were organized along with
Nationa Web Conference and National Mushroom Mela
during this period.

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

Vi
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WA ST dh-1d TR ARKId TRET0T = AT gferriray &
b1 WG H HEQ Bl | W BT qgdl AT BT T A B
forg freenery 3 At gr @1 47 < 9 e WH TR
foar ok 9= | IR fas e, SR g Afgen feaw,
faq qiqer fgw, Ity Afgen feaw, fasg @@ o,
oY e feaw, faxg qer foaw, Isi o faag anfe
S By BIAHA AT WIGAY —@ 3, M, die # st
f6y 77| 39 A B SR TR A9 TR AR T
AIOH Holl & 1T SIRUHT, SRRl &R TamgRilerRyy
BRI BT do MARTT BT TS |

T3 WIRATI—T.31, M, et & arfiie Rard 2021
TR A gU TG Bl W8 § SR S 3R oy
faarTers Tfafafrm § arem & forg 9 W el &
RS AR E| Sf el 7euE, 9fa (SWR) S8R
HEIQed (MTHarY), Sf Uah. g, SU #eIaed (armaml
fagm), F fi®. Uie iR < fapmfew oS, wSel (@rmar
fasrm) @ fRwme & wIfd @7 M e H I R
T, AIcATE 3IR Fellg & folg ORIy 3R Uidhe el &
HUEHR H, SHd THIdg Ahe, e iR fgamd arftfe
RUE 3 YHIRT &R & forg faRly RIE &1 U 2 |

(& & =)
(V.PSharma)
IRENED
Director
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EXECUTIVE SUMMARY
PRIBNT R

ICAR-Directorate of Mushroom Research, Solan
(H.P.) has made a significant progress in research, transfer
of technology and human resource development during
2021.The significant achievements of the Directorate in
the area of germplasm conservation, crop improvement,
crop production, crop protection, postharvest technology,
other research activities and transfer of technology are
summarized here:

Germplasm collection

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

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

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

Crop improvement

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

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

WIRATI— GW ST e, died (o) -
2021 & SR STEITH, U] SRR 3R AFg FH7E
faer # Hecaqul yfd &1 8 | Tsed ARE, Bl U,
H¥iel STeH, BYIdl WReTU], dels SUNid HIENfidl, o
S TRl iR WEifal & SRy & &3 o
feemerd @1 Aegcayul Sudfedl &1 AR F8l e
T 2

SEEFE D
o Uffed af & SN fard uewr & A= 9 &
T &l W 215 AT STl Qe FI6H U by Y |

T4 ¥ 175 DI ST WR TF SR IR 30 AT Bl
IS TR T@ ggd @l TS |

o I WUEl W U §Y fAdTaw T B SN T
AT RG] Feifterd Alfelesgey A< |

feeRem el M & 8 Al T Hael foam a7 7 |
T Tl BT HIHATI—Gr ST (e, <aree,
Ao (BW) & s §U8 § 9 ) fea
T E |

HHd gIR

o W2 HHN YGR WG & I S HPRl & W
YHR R0 ¥ udT el B o gernd HeReH &
HaRl H faRre g2 AT ey died Bl Ui
& | e I ST PRI & Wl udierr § DMRO
—1072 H 3G B! oIl H IeIqH IUS BT Ul = |

o ORI HYHH H 56 FSIAl @I AE & 918 39 S
SO o el SR @ UEE @ TS| 39
lTal, §1 IUNGT DI ATHAT GREDHIV Bl FERId |
ifdes ygar @1 T 3R 28 THAUEINE Dl e
HI%H & DMRO— 302 3R DMRO— 38 ¢+ 9 foran
T T |




Thirty-four SSIs were isolated from the DMRO-
1072 and DMRO-464 of the paddy straw
mushroom. In-vitro screening of the forty-three
strains of the paddy straw mushroom at 16°C
identified five strains as fast growing than control
(DMRO-484). Notably, fruit body initiation was
observed in DMRX-1334 at 25°C under in-vitro
condition.

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

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

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

Crop protection

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

The mean EC,, values of the selected crop
protection agents on Mycogone per niciosa ranged
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o Y3l HIRAH & DMRO— 1072 3R DMRO- 464 ¥
34 VHTHRIS DI PIb a1 7| 16°C W G Pl
HIRGH B 43 ST BT ST/ GhIT B Feg 3
P GerTl H Tl | g el Ui ST & Tgd Bl TS
(DMRO—484) | fd9y ¥4 ¥, DMRX—1334 # 25°C W
§7-7agr ReIf & TBd Bt &l YRRAT <l 7S |

2021 & SR R 9 o1 H F-ers # aper
YA H QRHIHCT Bl M XA & 3fdTd Alperr
ST A QUHATET H 215 TERHIICT BT FHAAYIH
ST AT | UTgeid $l a8 W TSI AR ADRI &
AT SR o T drel JRpITeT U fhd Y| AR
TRV & e, T 13 TRIETOT IURT H Abell 3Gl
A ANIL D Ol TR &I gfie B T8 3R Ber &
forq afgsita aiver SyaR fear M|

FISHET D Hoa’ WN fb DMRO—1163, DMRO—1164,
CM, K.CM.B, K3, T5, DMRO—1164 &I ®ifedwd
fAfercRe & w9 # ugar T TAIT| DMRO-688 @I
UM BISHT TIHRBIFICT & w0 § Bl Ts oY |
SITHTRRN—422 3R SIUHIRRN—713 BT A HA:
AR TR AR gHew fevgar & wU ¥ @l TS |
PISHET [BferdRT & THATT Solacd Teud+ &l
Ul Il fb s [AferciRe & IS Jvicdel Y
W Tl AR AHRT B o | SFSHR AN—dTSI],
JATHR dTel BT ool H AUARHA BIS, HAR W
TIH B BT W oW W ¥, WRER A 7 3R
AR el B ¥, Tald deIbR HM—dISY,
AR TR 3T ARGl & 3T &1 S 9,
ol WA 9 3R WRER JAHRd 8 A | ol
TIBH, SR R TolET DIFFSAT I TR
3R AT BWHI—3 BT JfhaAl W TR TT |

Hed e

RS FelTs S USf 1 e 7Y W ATl
B T [T TANTIAS AT Ag—aells, 2021 B
HEIA H o 7T | ST ST B Siftidma SRer
(1600 /CU) TS & <Y HCIE & R I TR
AT & SR St BT TS | R #Aadl & s
fawereor 1 uar Ten 6 a8 Fr 37w R |

HISHITIT GG R FAd Bl GRET Qoicl
wreg EC_ A 00146 31 06346 p/ml SWd d o |
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from 0.0146 to 0.6346 w/ml. In addition, Agaricus
bisporus strain NBS-5 exhibited highly variable
sensitivities (mean EC,, 0.0960 to 3.5397 u/ml) to
thetested treatments. Except, 1-Octen-3-ol all other
treatments showed good potential for the control
of wet bubble disease (WBD) in-vitro sensitivity
test. Safety factor (SF) valuewas cal culated highest
for BioRub (69.95) whereas, it was found least in
1-Octen-3-al (0.23).

Postharvest Technology

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

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

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

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

SAD I7CTd], IFIRBY fFeve g NBS—5 = UREYT
fY U STERI & forg Jrfeid URac-eliet AaaTeiierdr
(etd EC,, 00960 ¥ 35397/ml) W @T| 1—
3fidci—3—3flcl BT BRHR, I T IFRT « el
Gl T (SE) F7-7alg AR e B foiamn
% folg o7ed! e IS | ARIRE (69.95) & forg [Rem
TG (TAUG) g Bl AT Sad ol Sdfd I8
1—3MFA-3-3MTA (0.23) H T HH IS TS N |

Pcls SWI-d grenfirat

gc 3R SN HIHA H aor H IRIRG BT (%PLW)
¥ IeelE R HHI HERY & R HH YA Bl el
# ORaw # I A F AT o B TS| R H
YN fg Y fafe=T Yeball H, Fad 31ferp A1 FRizroT
H TS DI TS, IAD 18 IRGER, FSA YR, HHET, &
S, HUN ST AR IR—2NYE T ¥ Falh YaH BHI
e, Ulelis2mgeli| 3R 9ot ¥ § Tof & Y|

PUATE, Rifgd TRTS iR Twifdd T & |
HIEH B SR U d8R Ul g, Safd I8
70 # @RI ot (097 SUER) | UHe, Uldiigurgald
3R 991 XU BT o1 # FRIF, FHER U5 3R 18
UR H §{d ACH, B THY AR A S T
NS Ao H SeolEHd Ied B qol B TS |
T START # ielihere ffaxirest Tiafafer (drdim)
¥ AT MA@ A SREER SR 8T YR H
Il gy g, Taid I8 Trie, Ulelgagal 3R
99e1 XU ¥ AIH Tof B TG |

JOR (AORT 3R IR & I IR Feldd, HaT, TR
3R IES H 5% SN AIEH USSR B IS B
3T IS WIHIAT & A1 Ud Ulfted, el Aeed
ORI LR fIBRId Bl 77 | f[IHRid 7ered Jor
LR H 19.35% WICH, 6545% HTERISST, 104%

TRT, 2.34% G, 2.02% bl 330, 8.10 AT / 100
I faerf™a S iR 43285 fhal AR /100 TH
ot el BT B |

Tom & foly IR Wi e forT @ 3 Ut R 2
e ol @1 JMaeIdhar Bl &, I3 arg=d # (BV37)
A A AhAdEd ORI fdam 727 | Heed o7 3
e O Ul H IaTeT HeH @ ded WIE Bl ¥
TR B A UG el IR Veiiadiee qei
DI WE W TN TG & foll a0 HRIR AMfd




well. The nutritional composition of the devel oped
nuggetswas 8.31% protein, 44.77 % carbohydrate,
19.36% fat, 2.51% ash and 2.57% crude fibre,
386.56 Kcal/100g energy value, 449.08mg/100g
K, 143. 29 mg/100g Ca, 5.61 mg/100g Fe, 0.81
mg/100g Mn, 0.34 mg/100g Cu, 0.31 mg/
100g Zn.

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

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

Other Research Activities

Under impact assessment, the study area and
adopters list of selected technologies of ICAR-
DMR, Solan have been compiled and impact
indicators have been devel oped. The semi structured
interview schedulesfor economicimpact assessment
of selected technologies have also been prepared.

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

The Indian mushroom industry is growing at a
growth rate of 8.32% for the last 25 years. The
forecasted production for theyear 2021is2.68 lakh
tonswith theminimum 2.55 lakh tonsand maximum
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BT | fARa THICH &1 UIoT Gl 8.31% WIS, 44.
77% BEEISSS, 19.36% a¥, 251% IRG 3IR 257%
Tl X9, 386.56 fohell dellel /100 TTH SHoll 7, 449,
08 AT /100 T TIeIRAH, 143.29 AU /100
T bfeerym, 561 A /100 I g, 0.81
Al /100 T HTIT, 0.34 BT /100 T T,
031 f7eli™ /100 UM SRl |

AT FITROT, Sl Eud, G ® &R AR G HIGH
B SuRYfT & fog BEfds Wer SRR & HicikRy
Hisd &1 A &R qeuied fhar | wHE W
YHR Bl B dlel A dlel BE H JHAA ATIAH
fAeRoT 3R G I & <N T | TOHA IR, g
P R IR GU AYGH DI O b HeH H B
AR SRR & YS9 § FR F IS A HIRT & A1
R SRR fSoge # uR <@ |

faBRId Thargyd B wefi9 7 W1E & B H 5,
T AN Bl HETd Bl Soold-1g w0 A HH Y
feam | TharsyH Ber A @ &t 60 e (3.03 B
wieR) Ui =< I BT IFFAM ST AT |

3= arpaer fafaferat

T AThe B T8, THATI—SITHAR, HieT b
AT Wenfifeal & feaes e SR UM arell &t
A Fhierd BT TS 8 3R IMIT Hadd [AHRId fahg
T | AN ARl & Nide T edie @
v aref TR WM R FrRieH ) AR fby 1|

RAIT AeeH Qe A ghyg ofR TReRrar &1 faweryor
T, FRET IR G UPR & AAGA & ol Bk
HRR BA a1 A iR FS ol del gea @
SYANT e fbar war| ofer fAfa ghice qfd
TR (ARIMA) A€ &7 SUIRT HRA H 31Tel §91h &
foTq wered STUTed & qaigA & forg foar T 8| 98
W@ T {6, ARIMA (1, 0, 1) Al §9R 30T &
fory ydans®! SHBRYH BrgeRar (AIC) TR R
e IUGH 7| TR WA Bl Jorl H, drl
A < Sced H 34 dig fars, dfeh &9 9 aH
SIRERAT (9.80%) @ W Wil I ScUTe H FHIGRIT
BT T 2 |

RAIT AW I et 25 a81 9 8.32% I gig &%
W 9¢ W 2| 9 2021 & foIg AT IcUTE 268
ol T YAqH 255 ARG T 3R SAWHaH 2.80 G
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of 2.80 lakh tons. The same is calculated for next
years till 2030 for which the compounded growth
rate is 2.40 percent. The forecasted mushroom
production in India is 3.31 lakh tons at the end of
next decade.

Transfer of Technology

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

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

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

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

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

One day 25" National Mshroom Mela was organized
on 10" September, 2021 in semi-virtual mode
inaugurated by Dr B.K. Pandey, ADG (Hort.Sci.),
ICAR, New Delhi which was attended by all the
AICRP Mushroom centres, Scientists of ICAR-DMR,
Solan, farmers, farmwomen, rural youth and visiting
students. Six progressive mushroom growers from
different parts of the country were felicitated with
progressive mushroom grower award.

Under Mera Gaon Mera Gaurav (MGMG) teams of
the scientists visited the adopted villages regularly
and interacted with the farmers on different issues
including mushroom cultivation. More than 3
quintals of the spawn was distributed along with
literature on mushroom cultivation.

T B | 2030 T e quT B folg FH! T BT I
g, e o awalg afg & 240 o 21 ot
EH P 3 H ARA H FFAIT AIGH IR 331
AN T B

wenfira) &1 gxdiaver

2021 & <RM, fAemera 3 53 WRkerT BRiGHT B
3RS o forTd <7 & fafie=T foval & 2437 wfoifaay
7 T foran o =T B! @ d'q faml, Hvd
Hfgelial], RIGHTR Jarii AR Il & forg 24 elrs,
26 3AF-du 3R f7 3T P mfdeT o |

TfTor BRIGAT H < anfeard Iu A (@) &
e et & forg uReR # amelfrd farg g, < SeR—ydf
TErS! (57d) &1 Hedh & ded URWR H 3R 9T 3fH
3R 3 DU FRET PRFA AT A g
(TRt ST o) & Ted SRS g g ot
FHIT 59, 71 IR 477 UMY =1 AT forar |

2021 b SR RIeTd AT & Wdl W Th U1 3R
PlicHwT B Wl Th-ld IR U TR riford fhy
TV 3R T HA T IR 28 TR = 9T foram |

2021 & SR HHITI—SITHAR, el H A 7eH
T ARG TR W & UlRRIT $rispd smafrd
foby T R <wr & faf=T Rl ¥ 17 wfewnfirat =
AT fora |

I, BevmETe 3iR Sy, Rrer (Ry) & wrer
Jearh / vrnford fdreror smnford fahw e ST e
133 3R 14 UfRrAl = 9FT foram |

e feaiiy 25a1 IS 7IRH Hell 10 RideR, 2021
B THI-Terdt Are H AT fhar wan, e
IGHIEH . dleb. UiS, TEIoll (aNTar fasi), Wigsry,
5 focel, 7 fhar| sod W ComsHisRydl 7erd
B, HRITTI—SITHR, et & detfes, e, Jror
gq1 3R B WA 9| < B A= owdl & v
TATfcrefet FRTRA STe D! BT WTfaeliel H9red ScTed
QREBR A T far 7T |

WY TG AR MR (THIGHSH) & Ted agndl B
Al A T wu | M fofg Y Al &1 SR7
3R WeReH B Wl Afed = g5l W fhaEl @
T I B | HIRH Bl Wil R Al & ArI—ref
3 fdgeat 1 s WA &1 faaRor fdar |



° ICAR-DMR, Solan organized Research Advisory
Commiittee, I nstitute Research Committee, AICRP
Mushroom Workshop during this period.

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

The advisory servicesthrough emails, telephones
and face-to-face interaction on various aspects of
mushroom cultivation, training programmes under
different components and marketing were provided during
thisperiod. 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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o IEHITIR-SITHIR, Aled 7 39 qafT & RM
TRATSHRNRYT FGH BRI BT R T |

e 2021 ® RN TV foaw, LY fasie feaw, iR
Afgen feaw, faa wufaror foaw, o foaw ok
aure, B4l uEarel, IS Afgell fhad faw, fasg
gy foaw o faf wfafaferal &1 smaes faen
T | TS ATl ARG FeHg qaire, By e
faaw, faxg w1 feaw, faey wo=oar HrimH, sl
B Ja, IS e fgw onfe &1 smaeE W
feemerg # foar |

S AW & SR AIHA BT Wl B (A= Tgegal
W e, Sl 3R JFH-WM dqdid & ARIH W
foraur e fohar T | FeeTerd &1 ST SR aret Sefi,
foerl, T garenl, fasafdeneral / il R whall &
wfcrfaferat &1 fevarar T |
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1. DMR-AnN Introduction
1. G ITEIH FQemea—ue uRey

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

Due to vertical farming mushroom cultivation
utilizes space and water compared to other field and
Horticultural crops. Further, as mushroom cultivation is
on the agro-waste, so it is the best way to convert waste to
wealth. The livelihood of the farmers is strengthened from
mushroom farming as there is constant farm income and
employment opportunity. Keeping in view the importance
of the mushroom, a systematic research was initiated in
India with the establishement of National Centre for
Mushroom Research and Training (NCMRT) in 1983 at
Solan (H.P.) under the aegis of Indian Council of
Agricultural Research (ICAR). After 25 years, with
remarkable research achievements in mushroom, it was
upgraded to Directorate of Mushroom Research (DMR)
in 2008. It is the only Institute working exclusively on
mushroom research and development in the country.
Because of the concerted efforts of the Scientists of ICAR-
DMR, Solan mushroom production has reached 2,58,810
tonnes in the country. The Directorate has continuously
engaged in developing region specific technologies
suitable to the farmers. The developed technologies are
further validated through All India Co-ordinated Research
Project (AICRP) on mushroom, which was also initiated
in 1983 with its headquarters at Solan.

G P WA A < B AE AR IO & H drgor
GRET 3R ISR Goid ¥ 9gd ANTEH 7 7 | IS W= H
IUCEl Fr HUST $T QLI & A Qe fhdT Sg dr dant
PI ATSADT B AT BT HUR IS A Fhell & | e
= gw & WA faer BRisH & JRgH 4 ¥ § g
IEA Bl 9gM § AN faam | faf=T Sta—sihenfires!
SieHIv & A | G & SuMal bl T TrerI el
g fbar T | feeerd gRT fAeRid waiaRe & s
YR P Gl Bl dbD! A el Jorget 3R Uiel Ales ol
faftr=r drRal &1 yeg fbar € qag & @ ey ©
3T SR wrles 1 fRaR fovar T & iR ofd oy &
foly G & HERV ®T FM B oy AT HT el @l
AT T | T A 3R U SR Wbl AT a1 HH Bl
&M # WEd gY gW B Wl At & forg Ua snas
fame 2|

d9ad Wl & BRU GH DI Wl 3R Wl 3R
qETET B¥el B gl H HH SE 3R U B TN
AT T | 3D AAE, G G BT WA FR-URTE |
BT &, STy AURTE Pl & H 9o $T I8 FaW 3FI
T@T 2| G D Wl HAE B AOHADT Hae Bl &
RS IT TR HY A AR ISR S FEHR 8 & |
Y B Hed Pl WM H YEd §Y, URA” DY ATHEH
uRYS (ICAR) & FRETOT H 1983 H Aol (H.P.) H IS G
SHE 3R ARIET dg (NCMRT) &1 RATG & | 9Rd
H U FIRT ATHUM Y& BT AT AT| 25 N B I8,
YR H SeelEHd ATHUH USR] & T, $H 2008 H
Y AU ferery (SvR /g 3, [) d sude
fobar T o1 Ig < H fRy wU W GE SFgEEE 3R
fHTT TR B F AT THATH WA B | MHIA] T~
G & dsIel & Afaferd Tl § <9 H gE Bl
IUTET 2,58,810 S b Ugd T & | Hewrerd feaml &
fog &5 Sugw foRme denfifsal & fefa s 4
TR oM 83T @ | fawfd sienfifeal a1 g w afga
R TG ST IR (TRSRIRYY) & Aeg
AR e 7= fhar A w8, R 1983 H WieE H
TR B A1 YR BT 77 o7 |




Location

| CAR-Directorate of Mushroom Research (DMR)
is located in Solan city of Himacha Pradesh, between
Chandigarh and Shimla National Highway, endeared as
the gateway of the state. Thecity isfamousfor itscultural
splendor, excellent scenic and picnic spots, humerous
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 Indiakeeping in view the contribution towards
research, development and popularization of mushroom.

Infrastructure

ICAR-DMR, Solan has 12 environmentally
controlled mushroom cultivation rooms and a poly house
alongwith indoor bunkers and bulk chambers. The
Directorate has five well equipped laboratories for
biotechnology, germplasm conservation, spawn
production, plant protection and postharvest technology
with modern and and latest equipments. The transfer of
technology (ToT) section has well sophisticated training
unit with a total capacity of more than 250 trainees at a
time. Further, the Directorate has a specialized library
having collectionsrelated to mushroom science supporting
research and consultancy intherelevant areas. Thelibrary
has accessioned 2185 books and 2500 back volumes of
journals and it is the only referral library for mushroom
literature in the country.

Personnel and Finance

ICAR-DMR, Solan has asanctioned strength of
17 scientists+ one Director, 13 technical, 14 administrative
and 5 skilled supporting staff. The staff position as on
31.12.2021 was 11 Scientists, 11 technical, 13
administrative and 4 skilled supporting staff. The annual
budget of the Directorate for the year 2021-22 was Rs.
1046.98 lakhswhich will befully utilized. The Directorate
earned Rs. 84.47 lakhs asrevenue during the year by the
sale of literature, mushroom cultures, spawn, fresh
mushrooms, value added products, consultancy, training
and other services.

Vision
Mushroom research and development for economic
growth, ecological sustainability and nutritional security.
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1.3 U.—GH ST Mo (SIUAaTR) fereret
TSI B Nl IR H AN &R Mar Iy IoER &
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i 89 & STelar, W) GH B Wl B forg
A, ST AW Al uae & A JRIEAl §R1 10
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HYh Y A AT ARAIT G FHe & SR G
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S1i® AR fo<

WIGHAI—gR S eerd, |ied ¥ 17 dea]
+ TP FQ9d, 13 Theildl, 14 TRIMD 3R 5 HeT Feldh
HHATNG] BT AT Wihd & | 31.12.2021 BT 11 AL, 11
ThID], 13 RIS AR 4 GBI FEbd HAAN o | 99
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Mission

R&D to undertake basic research, conserve
mushroom diversity, develop technologies/varieties to
enhance mushroom quality and productivity, utilize agro-
wastes/spent musroom substrates and promote secondary
agriculture for generating employment, ameliorating
poverty and ensuring nutritional security.

Mandate

1.  Strategic and applied research on collection,
conservation, utlilization and production of edible
and medicinal mushroom.

2. Transfer of technology and capacity building of
stakeholders for spawn production.

3. Co-ordination of network research for validation and
evaluation of specific technologies through AICRP
on mushroom to enhance productivity.

forer

BT, G DI TUTer] 3R I GG o forg drenfifesa /
URT A1, TR BT HH BRI, UOT GReT GHerd bR 3R
Ve BT BT geal o7 b foly IgHE Ud fadrd R |

ARATR YT

1. T 3R AV R BT GV, RV, IWINT AR
IAHTEH W UMD 3R FJIHYH ATHH |

2. W IeH B folt Mefia &7 SeioRvr iR fRaeRa!
DI & T |

3. SWURH 96 & oY W W ARgel AR FHiwad
IR URAGT & W o faRre denfifear &

AT AR Hel & folg edd S BT FHaa |
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ORGANOGRAM OF ICAR-DMR, SOLAN
ITSHITIR—SITHIIR, il BT ARSI
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2. RESEARCH ACHIEVEMENTS
2. I U

2.1 Mushroom Genetic Resources

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

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

Some of the mushroom specimens collected and identified

YR b HY T THA (Y T R 0] gD Bl TS

1. Agaricus agustus 2. Agaricus sp.

3. Agrocybe aegereata 4. Amanita abrupta

5. Amanita caeserea 6. Amanita concentrica

7. Amanita onusta 8. Amanita porphyra

9. Amanita sp. 10. Amanita vaginata

11. Amanita virosa 12. Auricularia auricula

13. Auriscalpium vulgare 14.Bolete sp.

15. Boletus edulis 16. Calvatia sp.

17. Cantharellus sp. 18. Canthrellus cibarius

19. Chalciporus piperatus 20. Chlorophyllum molybdites
21. Clitopilus prunulus  22.Coltricia cinnamomea
23. Conocybe sp. 24.Coprinus comatus

25. Coprinus sp. 26. Cordyceps gunii/ Millitaris
27. Creterellus sp. 28. Cystogaricus trisulphureus
29. Flammulina velutipes 30.Ganoderma lucidum

31. Ganoderma sp. 32.Gymnopileus sp.

33. Gymnopus confluens 34.Gymnopus luxrius
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2021 & SR BATES UST & &3 § Hadh I ER by
T | & @ Rreell, e, A, A4 feaR, BRER, aee),
R, ARGl H &g RE iR |UE IEN b TS|
D 1T A FaeoT W ) 9y # Ry w9 4 AR
& HIH & AR (BT 77| 37 I & IRVTHERY el
215 U8 f6y MU 2| T 9§ 175 B 9 TR @ 3R
ST 30 AT P UGl WR T Uga @l g o | &
el # o Ao T SN PEIAer HIvied] TAIeT
vivieT wevisEl RifgTE wERar AT @erviferd
AforesIged € |

U AE: 8 Al &7 FaEd Bt waT | W T B
WIRHATI—GH e Feenerd & sdRyd H S o fadn
T2

35.
37.
39.
41.
43.

Agarcius agustus
Agrocybe aegereata
Amanita caeserea
Amanita onusta
Amanita sp

36.Agaricus sp.

38. Amanita abrupta

40. Amanita concentrica
42. Amanita porphyra
44. Amanita vaginata

45. Amanita virosa 46. Auricularia auricula
47. Auriscalpium vulgare 48.Bolete sp.
49. Boletus edulis 50. Calvatia sp.

51.
53.

Cantharellus sp. 52. Canthrellus cibarius
Chalciporus piperatus 54. Chlorophyllum molybdites

55. Clitopilus prunulus  56. Coltricia cinnamomea
57. Conocybe sp. 58. Coprinus comatus

59. Coprinus sp. 60. Cordyceps gunii/ Millitaris
61. Creterellus sp. 62. Cystogaricus trisulphureus
63. Flammulina velutipes 64.Ganoderma lucidum

65. Ganoderma sp. 66. Gymnopileus sp.

67. Gymnopus confluens 68.Gymnopus luxrius



69. Agarcius agustus 70. Agaricus sp.

71. Agrocybe aegereata  72. Amanita abrupta
73. Amanita caeserea 74. Amanita concentrica
75. Amanita onusta 76.Amanita porphyra

77.
79.
81.
83.
85.

Amanita sp

Amanita virosa
Auriscalpium vulgare
Boletus edulis
Cantharellus sp.

78.Amanita vaginata
80. Auricularia auricula
82.Bolete sp.
84.Calvatia sp.

86. Canthrellus cibarius

Some of the specimen described in details
1. Amanita concentrica
Morphological features:

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

Microscopic features:

Basidiospores 8-10 x 6.5-8um, subglobose to ellipsoid,
inamyloid, smooth.Basidia 30-55 x 8-12 um. Cystidia
absent.
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87. Chalciporus piperatus 88. Chlorophyllum molybdites

89. Clitopilus prunulus  90.Coltricia cinnamomea
91. Conocybe sp. 92.Coprinus comatus

93. Coprinus sp. 94. Cordyceps gunii/ Millitaris
95. Creterellus sp. 96. Cystogaricus trisulphureus

97. Flammulina velutipes 98.Ganoderma lucidum
99. Ganoderma sp. 100. Gymnopileus sp.
101. Gymnopus confluens  102. Gymnopus luxrius
103. Gymnopus luxuricans

faaxor o affa 8 T

1. vgIfaer safgar

UTHD ﬁ'ﬁER‘ITQ

UIger 4 ACHICR digl, o ¥ MAdR, R uRudadr w
4R I BT 2, s Wha W 48 Wha, HHI—HHT Ulel
THE W R T P, Ghg dicde TR Tl 9§ THI BN ¢,
AR B 3R Eel Tl Whel 99 W &, 2-3 Al a&
AR SATHR H ST, SefelT W Hel gall, Ao UfSHele,
oI¥ell b, PIAIRACT, Ahe, WISHTS dTell, 11 JHI T e, 1.
8—22 T gl WHE AT ¥ DT gll, TSl UcTell SR &
A1 foReT, THer U, Ursot Ao & <71 3Tl foham T |
qe fasiyan:

JRAFSARE 8—10 X 65-8 um, FIAEN H STEIAM,
TTIEAS, W, dRIRSAT 30-55 X 8—12 um, RiRefean

3Frgaferd |

Fig. 2.1.1. Amanita concentrica

farz 2.1.1. 3AfMET BTV IET

2. Amanita caesarea (Caesar mushroom)
Morphological features

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

U3 8 T diel, IU Tetldiet Y% H g RO H, gRye W
I, TER A1t T & AR DI et T F TR D5 &
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arel, diel e, 12 T Al | 15 HEHIeR T e, 1.2
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long, 1.2 cm broad, equal, yellowish covered with prinose
fibrillose scales, annulus yellow detached from stipe at
maturity, volvate saccate.

Microscopic features

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

IR =lig], aRIER, Ulel 1 T AT BIsfeiist wbel | Tl
T3, URUFad W TTEY ¥ 3TeRT Werd diell, dicde dac |

e faeryang

JRSIRURE 75-10 X 55—7 HIgHIF, deigam, BTgler,
SRS, IRIRSAT 355-60 X 12—15 ATgh, IRIFSIT 38—65
X 12—15 T ofdl, Ride, CERUR®, WCRW™IET 4 ATgHH
T T | UTSeliord 4 HIEHM dd & [helFicd 818U 3l Udh
SRIRYCH | dicadl Ufericd Telidiet | |atetara Ufericd,
SW BT B 45 X 42 AP % BT 8, Tl Aiog el & |

Fig. 2.1.2.Amanita caesarea (Caesar mushroom)

a3 2.1.2 sAfFer HGiRar (Fav g=)

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

Morphological features

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

Microscopic features

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

3. Falvlfbad Hiferssised (J1 BF, & iG]
GINRI)

wUTAS faAydm

5 USHIC Iel, PR, STl ATHR HT USerd, Tl gRTe
TR 3 H FUCT BT B, FHhe Y&IR WaRJed W H Bl ©
IR T 36 W o, AH BT AR faeRT gom B 7|
el Fh, BictRe, et 1 I Fiel, I H Tvg gR—4R
URYFEAT R &1 81 S &, 15 T 0P aal, 1.2-2 I A,
IeITAT AR & A R8T, HSABR, HSAHR S |

g1 faeiyang

JRAFSAIR 8—10 x 6-8 HIZhH, HAIC TR W UGB,
1St SR dlel, SagATSS, HRTel & H HeThrHicd, RIS
22-38 X 10—19 ATSHIN, Felde, TCRUIRG, dsalIRefsar
18—44 X 10—23 AISHM, TGl T UGRBMH UgeiUier
WWEEW@#WWm%WW

3Frgaferd |

Fig. 2.1.3.Chlorophyllum molybdites (False parasol, Green spored Lepiota)
o 2.1.3 Fervlferd Alfcrgeigew (el IR, 9 WS wifteiien)
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4. Lactarius deliciosus (Saffron milk cap mushroom)
Morphological features

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

Macroscopic features

Basidiospores 8.6-12 x 6-9 um, ellipsoid, ornamented,
warty, partial reticulation, amyloid. Basidia 20-35 x 7-10
um, clavate, teterasporic, sterigmata up to 6 um long.
Pleurocystidia absent. Cheilocystia robust sized
macrocystidia 20-45 x 5-8 um, few, fusiform. Pileipellis
an ixocutis of cylindrical elements up to 2 um wide.
Clamps absent.
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4. dFRIw Sferfmsiee (@R ficd U )
WU faeivang

7 UCHICR AT % HT TS, ST SHISTThH JMHR
B AW B AT A F I, MoR ARA F ARA Fag
R TIET &3 AT S TR bl & 1 HaR fBIT 1T, el
e &1 e, §8, TR, 0.6 WA AT, AGF | 5.2 WY
I® T, 0.8 AHIER dlel, AR, B TR TR & o
91, S 7o B e 9 & 8 9 B |

ApIafte faotean
JRIFEARE 8612 x 6-9 ATZHIFIC, STEAM, 3cidrd,

TR, AifEE TeR, SrTsaigs, SIfSaT 2035 X 7—10
HIghIF, Folde, CUIRG, WRMET 6 HghF db o,
RINRCISTT S uRerd, ISINIRTAT A9gd ATHR Bl
AR 2045 X 5-8 AZHH, BB, TBH, Tgehfor
JMIPR Tl $T Uh FIRARCH 2 AISHMIC aF e,

Foly RN |

Fig. 2.1.4.Lactarius deliciosus (Saffron milk cap mushroom)

fa 2.1.4 dFRATT SABIGTT (HHvT Ao HY 7907)

5. Ramaria aurea (Golden coral fungus)
Morphological features

Fruiting bodies up to 10 cm high. Orangish with yellowish
tinge with ramified branches, much branched, tips pointed,
soft, feshy, yellowish water 0ozing when cut. Stipe stout,
yellowish orange, branches emerge from a single point.

Microscopic features

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

5. ¥9RIT FIRFT (Mees BIRA H)

WU fagivang

T d1EY 10 WA TP S BId &, TR T & A1 Uled 3
@I AR & A, T8 AERI dTell, Jablell b, AR,
el BIe W Ulel T FT G Fdherdr &, a1 Arer, diel
TR, U@ 2 fig ¥ amE M g |

e faeiwamg

IRIFSTRART 75-15 X 4—6 HISHH, SU—doI BN, T,
I HY W GRS, HIS! SR 1l STARAGS, Tl HIGE |

Fig. 2.1.5.Ramaria aurea (Golden coral fungus)

far7 2.1.5 Y9RFT SIRIT (TleeT BN H7v7)
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6. Amanita onusta (Loaded Lepidella)
Morphological features

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

Microscopic features

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

6. vHIfCr et (aes dfisan)
PG fa9ryany

5 JHT TST WIS, STl W S AU, X R T B A
T bYW TR dielde dIc Wbel AT AgHd Thel, ATaRY B
T AT | el eh, lRAe, A & Hd, 05 Al
AIeT| 10 I T fdl, 1 I ST Tea AT AR & A2, R
TN B T R P I & Blel Whel, el e ThR,
U & A1 WG |

ey fagiwang
JRISARY 5-8 X 4.5-5 AISH, AAEAIgS, UM,

Tdlell SIaR dTell, SRAfSIT 25.5-55 X 8—11 AIGHIICR, Fide,
SeRAIR®, WR™IET 3 AIghF a6 odl, dgaaRefsan
2035 X 12—15 HISHIF, Jolde, AR & 3MHR F,
T 20 ISP dd & ficllcrgcs Adurg<IhH
Tl T H gaaragfes, Folu AigE |

Fig. 2.1.6.Amanita onusta (Loaded Lepidella)
1 2.1.6 SHFET SIgeT (FISS dfisa)

7. Cyclocybe agereta (Poplar mushroom, Chestnut
mushroom)

Morphological features

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

Microscopic features

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

15

7. Igeliargs sriver (MR g, wedcd )
wUIHD faReany

UIEerd 9 HEHISR =g, I0el § T ad, R F dlo—R
N & Whel A TPT 8T, Y §e qb DY W T &I, AT
QUSEHeIC, el Teie, U @1ee, Y & W1 4T, 0.7 9Hl
AreT, fBAIRI BT heic, 20 W TH ofdl, 1.5 JHT AT, 9T
WRT, TRV H T FAT, SN |

e faeryang

JFATSTIERE 85—16 X 6—9 HIZHIM, QIHITM, alel 4T |
If9feaT 20—-42 x 6—9 ATSHIA, Feide, STRUIRG,

18—65 X 8—15 QA RIHIC 3fd B HJ
e & folU Fetde, TANIRETSAT 20—50 X 6—12 ATSHI,
BB & 3R 40 AISHM, ofdl, 20 ASHIH ST db
DI U &, Fold HIGE 2 |
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Fig. 2.1.7.Cyclocybe agereta (Poplar mushroom, Chestnut mushroom)

far7 2.1.7 GIETANTEE Tuiet (GTerv T, dvee 7o)

8. Scleroderma citrinum (Earth Ball)
Morphological features

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

Microscopic features

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

8. wciviedl Rifga (a1ef dfa)
PTG fagiyany

5 I 96 B dTdl IRR, MR F TMATBR Tg ol

WA, G Gl 9 W R [ B, - Be @

ferTfoTT 21T 2, SfaRe WINT / TelaT B8R, 43T BTel MR 37

4 gRYggdr TR Brel, doTY] SHE URUFA W g W

g | 9gc] oIl B |

GABENEGIY

IRITSIRTRY 7.5—12 X 8—12 AP, TMATHR, MATHTR,

ﬁéﬂﬂ' TR, SR SAelaR, e qX A P, 9Ryfear el
%, UIEIURISIH B3% gcedlad, AISHIMIC dd arsl,

Q@JW@WWW Udell SR alell, 4 TEHH T
AT, FolT Alpe F)

Fig. 2.1.8.Scleroderma citrinum (Earth Ball)
o 2.1.8 wFeriswdr Mg (31 i HeoH)

16



ANNUAL REPORT 2021

2.2 CROP IMPROVEMENT
B GHR

Genetic improvement of Button Mushroom

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

9 YW @1 ARG IR

fasfRre fhy T Fet 456 HIE H W, Fol 142 BT I3
IUG SR TR $ AT el GHR Fifdd §Y| S AR
OISR DT B olg T 142 AT BT HedidbT fobar 1T |
BT oo SR A1 GEldg & | A SUS < dlel Al A
10 FERI DI AN B G0N & foly AT AT (AR 2.1) |

Table2.1. High yielding hybrids with yield increase over controls (Con 1 NBS-5 and Con 2 U3)
difer®t 2.1 Sua ¥4 gfg & arr A 4 e Sea Su o ard W (P 1 wdiva—5 3k fFRiE 2 33)

Strain Yield increase Yield increase Strain Yield increase Yield increase
over control-1 over control-2 over control-1 over control-2
Loou| frri=oT—1 frrioT—2 A frri=oT—1 frraor—2
qaqT # Sud qaqT # Sud qaqT A Sud qaqT A Sud
Hybrid1l 38.36 44.23 Hybrid90 32.05 36.17
Hybrid6 8.81 12.20 Hybrid91 0.00 3.12
Hybrid19 19.14 22.85 Hybrid92 0.56 3.69
Hybrid20 17.43 21.09 Hybrid93 29.40 33.44
Hybrid21 20.07 23.82 Hybrid94 30.41 34.47
Hybrid22 30.34 34.40 Hybrid95 6.34 9.66
Hybrid26 59.66 64.64 Hybrid97 22.35 26.16
Hybrid33 5.45 8.73 Hybrid98 7.13 10.47
Hybrid54 45.35 49.88 Hybrid100 4.03 7.27
Hybrid55 6.57 9.89 Hybrid102 5.07 8.35
Hybrid59 11.19 14.66 Hybrid136 39.44 43.79
Hybrid61 2.84 6.04 Hybrid138 1.23 4.39
Hybrid62 17.43 21.09 Hybrid143 8.92 12.31
Hybrid70 21.29 25.07 Hybrid187 3241 36.53
Hybrid72 10.24 13.68 Hybrid190 2.99 6.19
Hybrid79 41.79 46.21 Hybrid228 8.28 11.66
Hybrid80 14.22 17.78 Hybrid229 12.16 15.66
Hybrid85 10.82 14.27 Hybrid232 25.82 29.74

Fig. 2.2.1. Performance of the hybrids of button mushroom

faF 221 927 GI%T & THY BT FGIT
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Screening of strains from Agaricus resource
programme (ARP)

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

Table 2.2. Evaluation of strains from ARP

arferaT 2.2 TAIRA 9§ UGN BT gl
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vrTREw a1 sTd %9 (TIRY) 4 Sudgl
CiRTIE]

SITHAR S % | Hol 175 97 GW &I Sge fordl
TIT| WIET IS B [USA IR A B Y B 45
GG BT e AT AT | el 05 IWE ARSI
o ael R9g gV | ST SUG o dTel U-55, U—63, T—99,
7109 3R T—127 SUHGI &I YgaM &I T3 oY (drferar 2.2) |

Strain BE (%) % Increase/decrease over control
I SU (%) fFv @) ga A Su d 9fg /FH (%)
A-1 15.46 -10.51

A-55 19.34 11.99

A-63 22.76 31.79

A-81 16.89 -2.20

A-91 14.42 -16.53

A-99 18.47 6.92

A-109 18.50 7.09

A-115 16.20 -6.20

A-116 14.22 -17.69

A-126 15.06 -12.83

A-127 20.19 16.91

A-129 14.04 -18.70

U-3 (Control) 17.27 -

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

faF 222 §e7 FI6F P IfEFE FUF & dlet 2T BT FSIT

Yield potential of selected hybrids under AICRP trial

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

gl AR wafad gHa™ uRATSET e &
TEd 9AFd GHRI BT U &

UEAM Y 144 FEl WO H A Gl B8 ABR B e
TAAIGH—5 FRIFA & Y (U8el HaHAu—SITHaTR, Hlel
ERT W) UG AR Tl AFH & g B oo
ufRormal & uelr =l fb g d &1 d-03, 04, 05, 06 AN H
I7d SUW < dlel A1fdd §Y (it 2.3) | T daRl &
UITHS HIUEUS dlferdl 2.4 ¥ faT Y 2|
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Table 2.3.Biological efficiency of selected hybrids in AICRP trials
arferar 2.3 ISR wdieron ¥ gafaa gaxl &) wifds qedr

Selected Hybrids for AICRP trial BE(%)
SRy wavr & foy aufa dax CiE)
AVTB-101 15.26
AVTB-102 15.18
AVTB-103 18.44
AVTB-104 18.55
AVTB-105 18.24
AVTB-106 20.02
Control (NBS-5) 17.82

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

faa 223 TISHIRY T B TET IS FIAGHH P FIAT THY BT JIIT

Table 2.4.Quality parameter of the selected hybrids
aiferdT 2.4 Fafd GBI B I[orE

Strains Pileus width (cm) | Pileus height (cm) | Stipe width (cm) | Stipe height (cm) | Gill size (cm)
w usad diers (A) | wsaw Sars (A) |wsuates (@) | wEusas (@) | fra smer ([)
AVTB-101 | 3.21 0.97 2.10 2.07 0.10
AVTB-102 | 3.31 1.00 2.17 2.16 0.10
AVTB-103 | 3.40 0.95 2.13 2.30 0.12
AVTB-104 | 3.30 0.96 1.99 2.16 0.11
AVTB-105 | 3.24 0.99 1.94 2.08 0.10
AVTB-106 | 3.21 1.00 2.19 2.13 0.12

Evaluation of brown strains of button mushroom for
development of portabella

A total of eight strains of brown button mushroom were
evaluated for portabella formation, yield and colour. Out
of the eight strains tested, two strains were selected with
high yield, intense colour and high fruit body weight. Also
the mushroom fruit body was left for opening and the final
fruit body weight after portabella formation was measured
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Uicddl @ fdp @ oy Je9 @9 & R T D
SUHTT BT JATHA

UIcdell @ TS, JUST 3R I & folg 32 92 G B qol
S SAferdl BT el fBar Ta1| WeoT &1 T 376
ToTfadl | 9, ST S, e 3 3R S Bl & IR B
9 D W1 ST SUNGT BT T BT AT AT | $HD JFeATar
g B & IRR BT Dier & fory Bl faar o ok
G Ted & 91 3ifaH Bl IRR & auH B YIdb a1




for each strain. Strains A-159 and A-175 were found to be
the best with final fruit body weight of 150 g/ fruit body
after opening of gills (Table 2.5).
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@ foIg #1907 741 | TSl & Gl & 1€ Tell B IRR FH
IO 150 T /el & IRR & A1 T T—159 3R 1175
[ W UG Y (AR 25)

Table. 2.5. Evaluation of brown button mushroom strains for yield, quality and colour for portabella formation

diferadT 2.5 gieiddr T84 & foy Suwl, urasn 3R I & foy 9199 9¢ A36d @S9Gl BT JATH

Strains BE(%0) Average fruit body weight (g) Average dry weight (%)
wH 913(%) Bal & IR &1 Ad ao (g) itaa g@r ao (%)
A-148 14.84 38 16.04

A-159 12.99 50 18.71

A-169 12.81 41 15.02

A-170 5.44 33 15.90

A-171 10.12 32 17.55

A-172 9.42 44 18.75

A-173 13.13 22 20.39

A-175 15.24 51 19.48

A-159 A-175

Fig. 2.2.4.Performance of Portabella crop

faF 224 G129 BT BT FGIT

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

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

THIJI—GH JJea Feened o9 99 4 Suds
TIRGH ARG Ssa 3 A7 HieRiEs oii o1 Suferfa

T JfoRE® S & oY e W Dl el 110 Tl &l
STE BT TS | Gt 45 ITRT A ST D] IURATT s | e
CTeH YRR &1 STRIRT R §Y T TR i BT Aedfh
fergeryor Tfer W © (Rt 2.2.5) | Srg—fafrafi 3T HfoRTer i
& I UM S dTel IUal BT SYANT AT Uk & forg
9 G & AR U @ forg fsam S wed B |

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

faF 225 g7 GI%T GU¥e d T FlavEE T ET 9T
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WRKY type transcription factor associated with disease
resistance genes were also amplified and sequenced. The
sequences were searched for similarity in whole Agaricus
genome and several WRKY type transcription factor could
be identified and found to be associated with stress
tolerance (Fig. 2.2.6).

T UREE W9 F TS S« 3R S a5 TIHR & Tfcleras
HREH BT W Fafid iR FIHMT far | rgHH B R
TIREE SIAM H FAA & fo1g @Il 737 o7 3R 6 e
IR & I TBR S URIORIT HRE BT UgdH Bl S Tl &
3R I TG AR (o 2.26) @ AT SAIST o Aabal 2 |

Fig. 2.2.6.Presence of 54 types of WRKY like transcription factor in Agaricus bisporus grouped in 15 groups
[ 226 15 @Hgl 4 @qfed TIRBY Figeqiee § 54 FHIY & WRKY GiW Fideia7are &1 qureels

Genetic improvement of Shiitake mushroom
Temperature studies on selected medium

Five media were screened i.e. Malt extract agar (MEA),
Potato dextrose agar (PDA), Nutrient agar (NA), Luria
Berteni (LBA) and Pikovskaya agar (PVKA) for cultural
studies of all 41 Shiitake germplasm. The malt extract
media which was found to be the best was selected for
temperature studies on the 41 Shiitake germplasm. It was
found that overall 25°C temperature was best for vegetative
growth compared to 15°C, 20°C, 30°C and 35°C (Fig.
2.2.7). The strain showed variable response in the growth
pattern for example strain DMRO-329 was severely
affected when temperature was above and below 25° C.
Strain DMRO-331 showed best growth at 15°C while
DMRO-1100 showed best growth at 35° C.
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Riere g9 &1 Fgailie gar
JIfd AT UR A9 (eI

I 41 RIeTd TG B Boer IEIIE & folg uig Rifear =

Tlee Ya¥gde TR (THEY), tice! Savgnt TR (d1ei), <feue
TR (T9), offRar g (Tere) SR et TR (i)
B T I TS | Ao, Vaigde MSAT ST e 72T qrT 147
I 41 TG W AUE eI B o g 1| I8 qr
TN & ot AR 25° HoTI™ AT aRaiaed gig @ forg,
15°C, 20°C, 30°C 3R 35°C &I eIl H WarH o (B 227) |
T o o Yo # uRad=eia ufdfhar feams, Semvor &
forg ¥ DMRO—329 MR ®U { JMIfdd gl 914 dIUHI 25
STl Afedot ¥ HW 3R I o1 | I¢F DMRO-331 15 f&3ft
HeHTd W FeH 3 iy fwrs, Jafds DMRO—1100 35

el dfeaad W wew ot ofg fewrs |
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Fig. 2.2.7. Temperature related studies on shiitake germplasm
o 227 RICI® G7°ae G2 argarT dael s

pH studies on selected medium

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

Tgfa "regd ) fiva eads

THEY HIfeAT H, ed a1 A 5, 6, 7, 8, 9 W A M
o 3R dige 5 Riere g o ariford] & fda & 6 fadl
& 918 SUYTH AT | DMRO—725 &I Uigal & folg |fgw] umm
T (o 2.2.8) |

Fig. 2.2.8Effect of pH on mycelial growth
[ 228 N3 glg Yv HIva T FH19

Evaluation and characterization of Lentinula edodes
genotypes

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

AR Tl & oy aawd Hedge & G auid
AR W 80:19:1 & AU H AT U, T, BT T 3R
T & g1 &I fAea) daR & T | Wt &1 daia
P ATTIHAT STETRT FAEA & A1 ADbIHd (bl T |
FAgc BT THT 65% TR FHARNNTT a1 TS | Fedee &f Th
fohell S9a dIdT &7 # @R a "¢ B foly 121°C a0
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PP bags and sterilized in autoclave at 121°C temperature
and 15 psi pressure for two hours. The spawn of different
strains prepared on wheat grain was inoculated @ 4% on
wet weight basis under aseptic conditions. Five blocks
were prepared for each strain and kept for incubation at
25+2°C. Once the bump formation appears on the surface
of the substrate, the pp bags were peeled off and completely
colonized blocks were dipped in the ice cold water (4-
6°C) for 10 min as a shock treatment to induce fruiting
(Fig. 2.2.9). The cold water treated blocks were transferred
to the cropping room for fructification and productivity
evaluation. The temperature and relative humidity were
maintained at 20+2°C and 85+5%, respectively for
fruiting. The matured fruit bodies were harvested before
unveiling the cap. Observations were recorded during
incubation period, spawn run days, pinhead formation,
harvesting days on pileus length (cm), pileus width, stipe
length, stipe width and yield. The experiment was
conducted in a randomized complete block design (RCBD)
with three replications and five bags for each genotype in
each replication. The data was analyzed for ANOVA,
divergence studies, group constellation and correlation
studies.

3R 15 U1 TH TS <919 W 3MCIderd ¥ @1 1| I & SH
R IR fIf= gonfadl & WE @ 91 9 A$9 el
aRReftEl # el a9 @ SR W 4% 3 < | W90
T 7 | 9% TA B ol uiF i TR By MY SR
250-20C TR WA @ ol &1 TIT | Uh R Wsge &l
e IR SR BT T QWS <1 & a1, WY 977 Bl et fear
T o AR P TE ¥ SUMIRIT il B % & S g
(a—6°C) ¥ 10 fAFic @ folY U FSH SUER & U § Gl &
forg ISR & @ forg garm w7 o (R 229) | 3 Ul
Y IYAIRT bl BT Bl IR IAEHAT Jedidd & folg
B HeT H RIFART Y AT TAT| Beld & oy amae
3R TR ST HH: 20—2°C AR 85-5% TR FIT IHT
T | HY BT IR HA  Ugel URUG BT ST Bl
PBTeT T | HHRA J7afd, Wi 39 o), e e, derg
% &7, urgera ofars (W), e ders, Rew @ ofar,
Rey o) dAiers &R Su9 W sraalid gof fhy U oF | TR
UE TR W1 1 S H aifrd fovar T o a)d afadgfa
i YRS SHIesY & fofy A9 Hidgid 3fR o &7 o | el
F1 fagelyor UAma, faee Jeads, W e iR dedead
e & oy fdam |

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

faF 229 Frerd iieisy @1 GRIHT d e 3T FT iRTeiic

Approximately 45% of the similar genotypes i.e. 15 were
clustered as a part of Group I. Cluster V is showing three
elite strains. Cluster 111 showed wide diversity and consists
of 13 strains and Cluster IV was consisting one genotype.
Adendrogram constructed by cluster analysis have largest
inter cluster average D? value is maximum (2028.32)
between cluster Il and IV, followed by average D? value
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of 1509.79 between cluster Il and 11l (Fig. 2.2.10). The
hybridization between strains representing in cluster Il and
IV showed results in maximum hybrid vigour and highest
number of useful segregants. Maximum average intra
cluster distance (652.38) was found for cluster V
representing the maximum diversity in cluster.
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A9 150979 BT & (o 22.10)| doRex 1 3R IV H
T SR aTel SWR & 19 HHRT 7 AfHaH Hhe
91t 3R SeaaH G H SUARfT arera ® gRmH fawm |
Feree H arfrpad fafaerar &1 nfafRfda a1 aret delvex V
3 o Jf¥dad aied SgT Foey U (652.38) U TS |

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

a7 22,10 &YIHS ST ¥ SETRT SFaeId [Aear &1 S

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

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

Molecular diversity of Lentinula edodes strains based
on SRAP marker

SRAP (Sequence-related amplified polymorphism)
markers are used to amplify coding regions of DNA with
primers targeting open reading frames. The diversity at
molecular level was studied using 30 SRAP markers. The
11 primer sequences were used to make 30 marker
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U WM dlel WMIfdd e DMRO-356, DMRO—455,
DMRO-388 S, DMRO—610 3iR DMRO—1101 | 31 GTfaIet
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combinations. These 30 SRAP primers were screened to
characterize genetic diversity present among 41 strains
of Shiitake germpalsm out of which 29 were scored. The
DNA amplification reactions were carried out in 0.2 ml
PCR tubes using an eppendorf thermal cycler with 11-
12 mer screened SRAP primers. The amplification was
executed by initial denaturation at 94°C for 180 seconds,
5 cycles of denaturation (94°C for 60s), annealing (35°C
for 90s) extension (72°C for 90s) again followed by 35
cycles of denaturation (94°C for 60s), annealing (50°C
for 90s), extension (72°C for 90s) with final extension
at 72°C during 8 minutes. Each reaction was carried out
in 20 pl reaction volumes using 10 ul of Emerald amp
Max PCR master mix (2X) reaction mixture, 0.4 uM of
each primer, 7.2 ul nuclease free water and 2 ul template
DNA. Electrophoresis of the amplified DNA was done
in agarose gel (1.5% weight in volume, w/v) in 0.5 x
Tris-Borate EDTA (TBE) buffer at 150 V for 2.5 hours
and stained with ethidium bromide and then visualized
under alpha-imager.

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

ST B 419l HIfe STl fafder 1 ffed &_1 & forg a1
75, TSI 1 20 BT WHR fobar 77T | SIQY e Hfcifehamat i
0.2 fcll URTRIR =@ H 11—12 R BHIF el THARYT WEARI
T W Udh QU ol ARde BT SUINT HRa fohal 7T |
TIGHH BT 180 ThS @ foTg 94 FSHT AfoHad R IR faiiaor
g1 Frifea foar T o, faeed i~ & 5 <1 (60 Habs o forg
94 ST Afeeord), THfelT (00 Fdbe & forg 35 33T Afewmrad)
IR (90 Sde & fory 72 & W) R 9 35 o
faqiieReT & a5 (60 B TUD B fory 94 fSU Afewqa),
THITeRT (90 Hdbe & fog 50 &t Afewtam), favaR (90 Jae &
forg 72 foilt Afcwrred) 8 fAme & <R 72 &l W w®
3ifce fawR @& T | T% Afdfhar 20 AT olie” fdfshar
HEHROT H URTes U Had URTIRIR AR e (2X) wfaifehan
fAsToT & 10 ATSHT SlieT, TP WG B 0.4 HGHH, 7.2 HIghT
e Yol Fh U IR 2 AGH cliek el SITY &l
SRR FRS BT TS | VAt ST SFTRIST Tl (AT #H 1.5%
o, whv) H05 fgFdRe € ST ST Q) & 1 S quR H 150
W 25 G¢ & foly AR e o1 AR IRfeTd dHss |
T 3T o7 AR R S-SR & Ted S Bl TS |

aicger elew URTE H UH 3R U U FHiaRll & e
& ufafafy o 2211 # feg v &

MESEM1

ME7TEM7Y

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

faF 2211 41 Frerd G5y 4 FAMAE TEIRTY TIHY BT SUIIT NP ATAG & BT TFET
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Genetic analysis based on SRAP markers

The dendrogram constructed from SRAP marker data
divided forty one Shiitake germplasm into three main
clusters (Fig. 2.2.12). Cluster one comprised of three
strains DMRO-413, DMRO-356 and DMRO-329. Cluster
two was biggest cluster comprising 33 strains while 11
cluster showed presence of five strains. The considerable
genetic distance was found in strain DMRO-356, DMRO-
1101 and DMRO-1181 which are quiet similar to our
morphological diversity study.
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T AR U @ A’ W 3meniRd alie fagawor
T 3R T O Aex sl ¥ Afd Ssum T 41 R
WG B g el (o 2.2.12) H fawiford o |
FReX U6 H dF T DMRO—413, DMRO—356 3R
DMRO—329 INfAeT & | Fel¥ey SF Y dgT Feleey o fored
33 oA A O ek 11 Felver § Ui ¢ @ SuRefa
off | % DMRO—356, DMRO—1101 3R DMRO—1181 H
T IR L TS Ts, Sl BAN HUIHD (AferdT ez
B T A 2 |

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

a7 2212 41 e T 4 AT HHY BT SUINT B 1A% [A1GEaT [39yeT

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

Pleurotus is an important cultivated edible mushroom
across the world. It has several therapeutic effects as it
contains various useful bio-molecules. The cultivation and
crop management of these basidiomycete fungi depends
on many extrinsic and intrinsic factors such as substrate
composition, growing environment, enzymatic properties,
the genetic makeup etc. For efficient production, a
comprehensive understanding of these fundamental
properties and the analysis of their interactive effects is
required. The present study attempted to understand the
biological phenomenon of basidiocarp formation in
Pleurotus mushroom using insilico response to the
environmental factors and to find major regulatory genes
in the above process. The predictive model developed
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indicated that, out of various genes and regulatory
pathways, the pinhead to fruit body development process
involves most of the regulatory pathway. The other
important regulatory pathways were conversion of
mycelium aggregation to pinhead formation and White
Collar protein (PoWC1) PoWC1 binding flavin-
chromophore FAD to activate respiratory enzymes. The
mechanism showed two important steps for basidiocarp
formation i.e. cell differentiation and higher expression
of respiratory enzymes. Gene POWCL involved in fulfilling
both structural changes and helps to fulfil respiratory
requirement while Fbhl gene (hydrophobin) and pofst
gene are mainly responsible for structural change.

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

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

Mating type characterization of paddy straw hybrids

DNA was isolated from the fruit body and the mycelium
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of the 8 hybrids and subjected to PCR profiling with A,
mating type locus. The PCR analysis indicated absence
of the specific A, mating type locus in these hybrids (Fig.
2.2.13).

AT 3R T 2 TIRT YR & R & IR URIIR UeTefelT &
I b T o7 | YRR faeiver 5 39 el 7 faftre w
TN THR & I D AJURAT BT Havel 3 (R 22.13)

Fig. 2.2.13. Mating type analysis of the 8 hybrids using A, locus
fa 2213 A, 1859 @7 SYIIT B §Y 8 HHYI BT FHIT HBIY 13957

Cultivation trial of the five germplasms containing
contrasting mating type genes

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

faw 99T YR @ W9 @ UTT Sgd B Wdl
eror

Tig fImRId T TR BT W TRIeT fdhar Tar iR ey
P I W DMRO—1072 ¥ Izaa¥ IuSl <l s, Safd
DMRO—465 H ®13 Bl dlell YRR el <wr 147 (fort 2.2,
14 3R dIferar 2.6) |

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

faF 2214 UTF 139997 T HER & TR BT Gl GO Y Gilad q&ar (4 &)
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Table 2.6. Biological efficiency of different hybrids of paddy straw mushroom
DT 2.6 1M Y3Tdl AISA & A= Ea)1 @I Sfds qeaan

Germplasm BE% 775 e Wfdd qerar %
DMRO-122 17.8
DMRO-464 16.7
DMRO-465 —
DMRO-484 215
DMRO-1072 27.0

Screening of 56 strains of milky mushroom

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

SR g B 56 WSl B o1

ST g ®T 56 TSl Bl Wl BT TRIET fafir=t ot
@I STig @ forg fomam a7 | darei T ® Wi = Q@ o
T, STafh TRE T § W 3 ol <l 77| T STel H
3TTERYT SIRET T 3IR M, Sifdes <erelm (dS), J¥Id Bl IRR
BT goi 3R TgAII—T dTs gof b T8 2 | DMRO—202
# ST 3NN Hell & INR BT ao iR UISe didTg owd!
TS| DMRO—299 ¥ 3fieaH Red dag <l T3, Siefh
DMRO—454 ¥ i Req &1 diers <& TS | e 3fdid
ISt DMRO—299 # <l T3, S 91 DMRO—321 ¥ | §9&
3T, 9 SUNGT BT faZeor I3 (DMRO-302) &1 o
¥ IU gfg B 9 U | D B forg fobar T o | el
TR, S0 IUHGT BT FEFT &I JoTT H eF Sl < drel
SURl & ©Y H ggaT 17 (foF 2.2.15) | 3 98K el BT
SR 3N ToT- HRIBA! T TG qedid & forg fbar o
qHdT & | 3D 3reATal, A Apse] Tfadl & ¥ uga
T 3R Wil & WO & SR Wl bl T3 (T 22.16) |

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

[ 2.2.15 ST 767 @ 43 STHE! B 19% GEAT
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Fig. 2.2.16. Cultivation of three strains of the Macrocybe
o 2216 #FIIEd] @ i SyHel B @dl

Molecular identification of milky mushroom and
Macrocybe strains

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

ST g 3R dplwrgd! Suacl @ AMvifds ygdr

SR g SR Arrgd Swial @ fafi=T STial BT dRAIR
YaE & 1€ SITY ATa S STl fbm T o1 | Aol
DIV & ARTH | D! VIS Gga & foly seied
IMEMRT WSHRI &1 SUART TRd g4 Iywal &l UileTR
vafeia fhar T o (o 2.2.17) | S9S 3reTmd], T IUNal
BT JIFHAY T R B |

Fig. 2.2.17.PCR profiling of the different strains of milky mushroom and Macrocybe
[ 2217 T 74 IV ABIGISE] & 1A~ SYHET BT YIS HIBISIerT

Single spore isolation (SSIs) from milky mushroom

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

SRR YN 9 Yo dIY] e (THYHINTS)

Wl & TR0 & 916, DMRO—38 & URuad thicT afel ik
gfrar g & DMRO-302 Iwal ¥ i) fife vt oy
Y o | AT YR H, SIS THUHAS Bl DMRO—302 3iR
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eight SSlIs were isolated from the DMRO-302 and DMRO-
38 strain. Further, these SSls of the milky mushroom will
be used for the clamp connection analysis and hybrid
development.

Single spore isolation (SSls) from paddy straw
mushroom

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

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

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

DMRO—38 T ¥ 3l fhar T o7 | 39d 3refal, fAed!
YR B 37 THUHATTS BT ST Felg FHeiaer fageiyor 3R
PR 4 & forg fbar S|

&M @ Y3l G 4 Thdl IolT0] 3eTTd (THYHINS)

DMRO—1072 & URUF el dTel IRR 3R 9 & YafTel
Y & DMRO—464 Su¥al W 4y fiic v fby 7y o |
ol A THTENTS T DMRO—1072 3R DMRO—464 3
TS febaT T 2T, 1T ST 1T UhR & leqol qui &
forg fageryor fasar i |

S A W 9 & Y3l GH DI 43 Jolfadl a1
g7—fact wfsmr

WHITI—S IR, | & PHodk 4 I O & Jollel G &
43 IS DI WIS BT T3 AR g7 faer Rfa (arferar 27) &
& S BT TS | 37 91 STl B f[aer Yed 31 ofid &
forg 116°C W gIagde fovar 72T | faswry Ue & Rl =
Ui QUUEl bl YgA @l | DMRO—100; DMRO—467;
DMRO—-190, DMRX—1723 3R DMRX—1334 a3
(DMRO—484) 31R 31=J SWRT &1 el # 16°C TR <ol 4 4§
%l & (foF) 2218) | fRIY ¥ ¥, DMRX—1334 § 37-/9¢7
Rerfd & T&d 25°C (o 2.2.19) H CIHIHT (SNRITS) B 14
fHl & 919 Bell & WR DI YOI §s, Wdld 25°C W
DMRO—-100 DMRO—467; DMRO—190, DMRX—1723 3iR
DMRO—484 (Fa=) # B8 %ol MeRI ol a1 |

Table 2.7.List of the 43 strains of paddy straw mushroom

aiferaT 2.7 €9 Y3iTel AYMRA DI 43 YolIfadl &1 !

S.No. Strain S. No. Strain

| €+ 9. €

1 DMRO-11 23 DMRO-467
2 DMRO -17 24 DMRO-468
3 DMRO- 28 25 DMRO-470
4 DMRO- 77 26 DMRO-473
5 DMRO- 100 27 DMRO-474
6 DMRO-116 28 DMRO-475
7 DMRO-117 29 DMRO-476
8 DMRO-118 30 DMRO-477
9 DMRO-120 31 DMRO-478
10 DMRO-121 32 DMRO-479
11 DMRO-122 33 DMRO-480
12 DMRO-123 34 DMRO-484
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S.No. Strain S. No. Strain
DY €+ PN w6+

13 DMRO-184 35 DMRO-601
14 DMRO-185 36 DMRO-666
15 DMRO-188 37 DMRO-716
16 DMRO-189 38 DMRO-820
17 DMRO-190 39 DMRO-821
18 DMRO-264 40 DMRO-824
19 DMRO-265 41 DMRO-1073
20 DMRO-463 42 DMRX-1723
21 DMRO-464 43 DMRX-1334
22 DMRO-465

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

1 2218 &H TT9FIT (16 °C) 7 &7 Joiler HITed & 43 SYHGI P] §7-14g] GhIlT

Fig. 2.2.19.Fruit body initiation in DMRX-1334 at 25°C under in-vitro condition
faF 2219 §7-1g) ReIfT & T8 25°C 4¢ DMRX—1334 & Wil & F¥IY &) ool
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2.3 Crop Production
bl Sl

Low cost technology for paddy straw mushroom
cultivation

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

g1 YTl G o1 Wil & foly &9 dFIa arell da-iid

g & Qe gH Bl WAl Wiked & g (GRM) 3R
letigergel (415) 977 H Tel UReRidd o & Gaflel Hedge
3R 98 & AR B S URGIGT HUN AU FHLT
H B S 2| Sifde Seren (€1S) B faveiyor g Ui
o Qe Sedge (o 23.1) ¥ fovan 71| R & Ui
FUN JURTE TIge & d5 B AR & ®U ¥ g
fepam | A & # 1 9RA, 98 RRed sk w9 TReERIgSS
Pied RNe Fdge (dlferdr 2.8) ¥ 3ifd gr M|

Fig. 2.3.1.Cultivation of DMRO-484 and DMRO-463 strains of the paddy straw mushroom
1 2.3.1 €77 JoiIe F9%# &1 DMRO—484 3/iv DMRO—463 Holfaal @1 @t

Table 2.8. BE of the DMR0O-484 and DMRO-463 in different cultivation methods
diferar 2.8 faf=1 @t faftry ¥ dluaamRan—484 IR STH3MRAMN—463 B i

Cultivation method DMRO-484 BE (%) DMRO-463 Yield/ BE (%)
QY @1 fafdy SUS (%) IU (%)

Bed (PS-TP) 23.7 22.0

Plastic Crates (PS-TP) 18.3 17.2

PE bag (PS-TP) 335 29.5

Bed (CW-RP) 25.8 23.8

PS: Paddy Straw; CW: Cotton waste; TP: Tunnel pasteurization; RP: Room pasteurization
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Induction of ascomata in Morchella importuna strain
ANI1

In second trial on induction of ascomata of Morchella
importuna strain ANI1, 215 ascomata were induced in
2021 (Fig 2.3.2). After spawning, it took 120 daysto reach
the stage of mature fruit body in the cultivation beds. The
ascomata obtained with ladder-like pattern of pits and
ridges on the surface of pileus, 4-15 cm high and conical
or occasionally egg-shaped. On the pileus surface, vertical
and horizontal ridges make a laddered appearance. The
ridgeswere paleto dark gray when young, but dark grayish
brown to nearly black at maturity. Cap was hollow with
whitish flesh, the ascospores were elliptical and smooth
whereas asci were cylindrical, hyaline (translucent) and
eight-spored.
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AT 7T T ANIL H TIHIATCT ST U0

TEHIAICT FI MAA A W R R § Fper g
o ANIL, 215 BT 2021 # AMURT far T (fort 2.3.2) |
T & 91, Wl & RIRAT § uRUFd Bef IRR & TROT
T Ugd H 120 T ST € | UIger @) Hag W Tl 3R
AOR B A O Yeod & T U SRPMICT, 4—15 HH!
AT AN TR AT FH—FH IS B ABR BT, U5
JaE W, TEdlER AR Afds TBR TP WeR ®Y 911 & |
JaT BF W BN Bed F TR R T B B fe
URUGI & FHI TR R W R A I Fled I BB
g1 T e AN B A1 Wihell o), WhRUN IUSIHR
IR o & Safd T doMTaR, ERfeM (TRYRN) 3R

Me—dIa] o |

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

a7 232 TR TET & TN Hdbell FUICTT 7 ANIL % TVBIAICT T8

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

a7 233 Y17 8189 & STd Hbell HUICT 77 ANIL & TVBIAIeT @l SAel &v 4 798 #aq
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Thistrial on induction of ascomata in Morchella importuna
strain ANI1 was again laid out third time under greenhouse
in October-November, 2021 using 13 test strains of
Morchella importuna srain ANI1. Experiment was
conducted using standard procedure (Fig 2.3.3). Sclerotia
rich spawn was prepared using standardized substrate
recipe including wheat (46%), cotton seed cake (18%),
gypsum (1%), calcium carbonate (1%), forest soil (8%),
saw dust (10%) and coir pith (16%). Once the substrate
was fully colonized by the mycelium and sclerotia were
seen in the spawn packets, spawn packets were conditioned
at temperature ranged from 0-12°C. After conditioning,
sowing was done in raised soil beds and beds were covered
with suitable mulch material to protect the beds from direct
sunlight and for fast mycelial growth in the beds. Upon
completion of spawn run in the soil beds which was
evidenced by visible growth of Morchella mycelium in
the beds, exogenous nutrition packs were kept in the beds
to supply nutrition and to induce reproductive stages of
Morchella importuna srain ANI1. Imperfect stage of
Morchella importuna strain ANI1 which is also known as
powder stage was confirmed in all the test strains through
visual observations and microscopic examinations. It
produced septate hyphae and highly branched
conidiophores. Asingle conidium was found on a phialide
having small and round shape (Fig. 2.3.4).

BT TS ¥ ANIL H TEHIHICT I 2NAe HRA TR I8
TR R W fFCER—TdeR, 2021 H HPperl FUICT T
ANIL & 13 U0 IUNGT BT START IS FHESH & d8d
IR AR T T7AT T | A1 UfshAT BT FANT Bl §Y HART
foar T (R 233)1 T (46%) FUN G ddb (18%),
e (1%), dfcerm e (1%), a1 Wl (8%), 9o
(10%) SR IR fU2r (16%) Aed AHGIHT Fedge T
P ITAN I WeRIcdl T WA IR 631 7| 6
IR 99 Hedge [ I8 | AgHierdd gRT UM &1 11
3R WA Ude H WeRIRMT <@ T aF |WiH doe @
0—12°C TTUAI WR IAdferd Bl T | ST & are,
331 g5 el 31 Al 7 gars $ 9wl g &R At $
T g | F9M @ oy ok FIRal 4 del | Afedd
g @ foly I Well | AT & |1 FeR (6T S
7| g & Ol § Wi W Q@ 89 W, Sl {5 9 H Ariel
AR BT STIAM glg ¥ WO T, UIoT 1 3Yfd &
forg ofR AIiell SUCAT 9 TUHRME 1 & ol =_vll &l
URA & @ foly aflRwria dwer Yo I 98 ¥ @1 |
Alper Z9ICTT ¥ ANIL BT Jq0T 3faver fd urser &l
& 0 H A S S 2, T weror Swel d 5wy fewfort
3R e Wi & A | e 3 TS | 3 W< TED
3R AT MRad FIMSAHRI BT SR fBaT| BT
3R T MHR dTel {HATATSS R Uh Vol DIFSTH R
T (3 2.34) |

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

17 234 Y7813 URREIG 7 YreSY aRv SV FEe FUST T ANIL & BIF1STIBY
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2.4 Crop Protection
el GRE

Molecular characterization of sciarid flies

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

° Grind up to 50 mg insectsin liquid nitrogen using a
mortar and pestle. Add 200 pl Buffer AL to the

sample and mix thoroughly by vortexing.

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

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

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

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

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

Incidence of pests Bradysia sp on Button mushroom
crop

A detailed experimental study was done on the incidence
of pest i.e. Bradysia sp as shown in Fig. 2.4.1A on the
button mushroom in the months from May-July, 2021. It
isclear from the Table (2.9) that after few days of spawn
run population was zero, and after five days interval,
population werefound doublei.e. 36, on 2™ week of June.
After casing the No. of flies populationincreased upto 82
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RraRs afdea’ o1 snvifas deor qufq

ST TS UE feey fahe (FgaTsyor, ) Bl IUANT I
ISl & Bl SIS SIGAY I FFfTRad wfsham & A
I fyHTer T

HITR 3R THA Bl IYANT B ARl ATZGIoT 4 50
el drel & UM of | T & foly 200 pl R
AL SIS 3R %R 9 3/l ave e |

56 fSfl Wfedad W T9 0@ 94 W& 99 a9 & dis
) TRE W AL A 8 9 | S AT R $ierd 3l
2 fielielicy WU o9 (9™ foar 7an) o a1 T |
6000 X g (8000 rpm) W 500 pl IHI AWIL, 3R 1
e @ foTg BTIIRS SIS | 200u) SIS (96—100%)
TS, 3R "R | Jreg! dRE M | Jarg & Aedd |
3R WUT 99 T |

TS A% 15 Well a1 2 el ARhRidras E H,
500Ul IHR AW2 SIS, 3R DNeasy f3feet! & Ga@M &
foI 14,000 rpm W 3 fFT & foly AT Siei | HaTe
T HETH ¥ SR WU <g@ Qnf| 100 el & W
IV AGOE § 3ifdT ST UARIAT Bl 9eIdT & |
SSIRmEr adl 3R 3HA favewor & gwrfa—falee
USRI BT YA HR FRAIR

s {6y 7T genfa—fafdte wgaR HCO*LCO 3R
COIF*COIR &| 2% 3TRM Sidl W JEadyl |de gRI
vafeid PCR Sl &1 UdT <ITaT 737 o1 | SiHIfie 0T &
YRl 3R gt €I & dgde Waed & foly SIgy
T B o U IR HidIet dfes BT START Hea wrefifad
uRRerferal # R wrgde forffics, ¥R &I Aol T o7 |
ITEl B A FERY & foy, o IR TR A, S/gehATT
T sl 3 T |

9¢ GH DI BHA W §SINFT JSIIfd Sl &1 Jdiu

PICT BT HCARN W TS [GGd TN AeI a1 77 |
qe R W ISR USTIid Bl JFeII As—afells, 2021 &
Fel # far T4 (o 24.17) | AIfcial (29) 9 I8 WE &
&l & 978 S & TAY T8 § ST R[] A1 36 0TS
TS | ARG B WA B ARV G qIS 82 Hd@Al B
AT 9¢ TS | S & Ugel WWTE H g AfRgdl Bl Sia
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flies. In 1%t week of June the adult flies were observed at
its all life stages(Figure 2.4.1 A,B). Pin heads appeared
on the 4" week of June, second flush was taken on 2
week of July which showed no maggot and pupal stages.
However, the adult flies were observed 900 flies, in the
2" week of July and 1600 flies in the 4" week of July,
when last flush was taken (Fig. 2.4.2).

@ 1 TR H < T (A 244 Q) | SF & 4 d AR
4 i ge R oy, TR 7ot Jots & IR 9w o
formm T R F1E Fife iR WU sraven & fewn|
Elelifh, IA%h ARG $I Golls $ AL A8 H 900
ARl SR JelTs @ <Y qErE H 1600 ARGAT DI <@
T, 519 3ffcrd verer foram WA (o 24.2) |

Fig. 2.4.1.Bradysia sp., adult fly (A)Damaged mushrooms (B;C ) Bradysia sp. black head larvae
faF 24.1. 3 vof aerve @@t (©) efaed Fered (§ ) ST Fota <ie 8% el

Figure 24.2. Insect pest incidence on button mushroom
o 242 §27 7IGT GV Bic BT HHIT
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Table 2.9. Mushroom flies population during May — July, 2021
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aIfeaT 29 9 — 18, 2021 IR 726A W IR AfdEal o Arardd

Date and Month Crop stage Fliespopulation per sheet
fafdr sk @i Bl X Afrgat o ufa e saaen
26 May Spawn run 0

30 May Spawn run 0

3 June Spawn run 36

8 June Casing 82

15 June Caserun 136

22 June Pin head 175

27 June | flush 243

7 duly Pin head 500

15 Jduly Il flush 900

21 Jduly Pinhead 1100

24 Jduly I flush 1600

For molecular analysis, the sequence of Bradysia sp.
shared sequence identity with other sequences registered
on the Genbank DNA database. Consequently, based on
these results of sequence homology, Bradysia sp showed
92% similarity and wasidentified as“Bradysiaimpatiens’

(Fig. 2.4.3).Thepercentage of treesin which the associated
taxaclustered together i s shown next to the branches. Initia
tree(s) for the heuristic search were obtained automatically
by applying Neighbor-Join and BioNJ algorithms to a
matrix of pairwise distances estimated using the Maximum
Composite Likelihood (M CL) approach, and then selecting
the topology with superior log likelihood value. This
analysis involved 5 nucleotide sequences. Evolutionary
analyses were conducted in MEGA X.

amTfde faveryor & forg SR woTfa &1 Fd® Sy
STIIW W Uuilyd I IIhAl b AR WIS HY IFIHA
TSI & g A 1T | FdeTdd, 3@ sMidrel & S
RV & SMER W 9 ST g9eaw” (o 24.3) &
wY H UgAM T Ul w1 Hfoerd o Heftd R Ua
T UHIT §Y &, Rl & I I T g | A
Gl & oIy 3RS US (31) $T WdTfeld ®U ¥ FaR—ulig
3R ITATGS] UIIREH B AfHTH T FHIGAT (THRIN)
SREHIT HT ITAN H AATT SASRR I & Higad
W AN D AR B d8cR N GHIEaT Jod & A1
SIS T A F<eh U T TIT | MEGA X ¥ frdbreFare]
fergetwor fby 7 |

Fig. 2.4.3 Phylogenetic tree of Bradysia sp. and its Taxonomic neighbours, reconstructed with neighbour joining method
a7 24.3 SSIRT Tl #T BIgealoaic® US 3iIv §69F CFaiaE YSIF], 7av Gligia 13T & @ gar-aer a7
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Molecular identification of different Cordyceps sp.

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

Table 2.10. BLAST and result of ITS gene sequencing

faft=1 sifsaw o1 avifds Tgar |

DMRO-1163, DMRO-1164, CM, K.C.M.B, K3, TS5,
DMRO—1164 ¥ @I $HeeRl Bl YgaM Bilew [Aferciod
T U H P TG (AferdT 210)| DMRO—688 &I U@
FifewwT BT & w4 § B TS o | DMRO—422
3R DMRO-713 &I Ugdl A &aar FIVIrT 3R
29 [evgaTd WU H $I TS | Hdel Uh ¥+, DMRO—1164
(BISHT [AfercfRv) g9—Tdgl # B arel fiel &1 Sared
B H HerH AT | Aot 39 A= argdieied ¥ | gl
ST 2 |

aIferaT 2.10 s 3R ATZSITH SfiF AT ST IR

S.No. | Isolate Most closely related species Sequence Length (bp) Identity (%)
®N4. | JgEde w94 fee 9 99fd@ ganifern | ag@d dars (didh) 9ga™ (%)
1 DMRO-688 Cordyceps takaomontana 845 99%

2 CM Cordyceps militaris 753 85%

3 DMRO-713 Trametes hirsuta 953 99%

4 CORDYCEP Cordyceps militaris 660 98%

5 KCMB Cordyceps militaris 549 99%

6 T5 Cordyceps militaris 539 97%

7 K3 Cordyceps militaris 647 99%

8 DMRO-1164 Cordyceps militaris 539 99%

9 DMRO-1163 Cordyceps militaris 620 97%

10 DMRO-422 Beauveria bassiana 1076 98%

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

39

A fIeelyoT | UdT <Iell o DifeHsd Bl FHA STdd
ST ST Ul JFHAT 3 Hel @T ET AT | TEIaR,
SITHARSN—1164 B UgaH —" BllcH [AleieRe’ & U |
@I TS| faerarel Sfaer ® e wHE O ok
foRT 2—URMHICR Hisel BT SUINT R AT febdT T |
ITH AT AT el U8 (—13383.14) fe@mr mm €
(st 24.4) |
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Fig. 2.4.4Phylogenetic tree was derived from ITS/2 gene sequences of Cordyceps militaris and its Taxonomic
neighbours, reconstructed with neighbour joining method

[F 244 PIEAITACE Y8 BIISHRT BIcIeRd v 3Fd CFaaliad TSl & SISCIvd /2 Wi 3gH4 d Jre
1537 797 o fored Aav Gl 1A @ GRr gAaa e T

Mycelial growth observation of DMRO-1164,
(Cordyceps militaris) on different media

Potato dextrose agar (PDA), Yeast extract agar (YEA),
Modified nutrient agar (MNA), Dextrose Tryptone agar
modified (DTAM), Dextrose starch agar (DSA), and Oat
meal agar (OMA) were evaluated for mycelial growth
observation and pigment production. Mycelial discs (0.7
mm) were cut with the help of the borer from colonies of
C. militaris i.e DMRO-1164 grown in and inoculated in
each of six different agar media plates were incubated at
25°C (Fig. 2.4.5). Colony growth and colony diameter was
recorded on X and y axis each week for three subsequent
weeks. After three weeks of incubation most of the colonies
completely covered the plates. Colony diameter was
measured in triplicate in each medium. The average colony
diameter was calculated. Nutritionally rich media such as
OMA, DTAM and PDA produced abundant mycelial
density and radial growth, when compared to nutritionally
poor media. The Oat meal agar (OMA) produced higher
radial growth i.e 85.2mm than most of the other media
and showed orange pigment with white margins, but the
density of mycelia was low. Mycelia with yellow to orange
pigments were found in high density on Dextrose tryptone
agar modified (DTAM) i.e. 79.6 mm. On potato dextrose
agar (PDA) radial growth was 80.0 mm, mycelia density
was Vvery high, and yellow to orange pigment was visible.
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faf=1 fifssr .k DMRO-1164, (@ifsdw fAferdw)
BT ArgferIal W Ifeord I

UIcel SR TR (@1€), dve Trigae TR (A1),
HiSHTES Yfrie TR (THUN), ST fgeH TR Aiiswrgs
(SIEUR), SR e TR (STw), SR e Wi TR
(BNTHY) T Heaic AgRferdel T ffestded & forg fepa
T | guies STeH, AIgHferdd %@ (0.7 ) 31 @ifcww
[Afere R &1 BiAIRT | IRR B 7S A BIeT TAT o, AT
DMRO—1164 ¥ fI®RId 3R BE AHT—3TelT MR HifedT
el § 4 UG H ST o Tan 47 o (o 2.4.5) | Bl
@1 gfg 3R B o A TG TR qE B A gt
@ foTg x 3R y 318 W <ol T T | S & o A<
@ 9IC AR Biclal 7 el B T RE F &F 3|
HiA! & A BT IS "RAH § o gl § Amr T |
3T BT A B T B TS| UNG Al HRE
T S MY, SEIYeH R LY 3 96 w9 | TR
WA BT o1 | WgR AT H A-Rferdel 89 AR eqd
fAprT @1 Ided fBar| 3l #id TR (@A) = 3
e & o H e AT b I 852 AT @
oifthd Aol & B9 HH oT| SaNge fgeM TR
Hifswigs (SIEUTH) I 79.6 A IR So T # Ol |
Y T B AR UIY Y| 37T, SIS 3R (1Y)
R S gig 80.0 T off, Argiferan o 9gd a1 o,
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There was moderate mycelial growth and very little
pigment production on modified nutrient agar (MNA) i.e
72.1 mm and Dextrose starch agar (DSA) i.e 72.6 mm.
On Yeast Extract Agar (YEA), there was little radial growth
(64.2 mm) and no pigment was seen (Table 2.11 and Fig.
2.4.6).

3R el | IR g fR@rE < X o | W Uiy dc
IR (YY) I 72.1 T SR SRASIST e 3R (S19%w)
I 72.6 T TR Hew AR gig SR 98d B avid
IAME g3l | IRT Tadgae TR (YEA) WR, o€l feda
g (642 M) off oiR BIS avle eI <&M AT o (Tt
2.11 3R 7 246) |

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

faF 245 fAf=T 37V HISTT gv AT T8 P FHIT FHIT & §17 DMRO—1164, HHSHTT [BIcreovg &1 &icii1

vaswar (A i Her 37T B: ST 1€ STV WG C: GINEIT UNE ae TS D: 3] SFALIT 3T E:
ST TCTH ST F: GHIY [RTeT ST)

Table 2.11. Mycelial growth observation of DMRO-1164, Cordyceps militaris
qIfeTdT 2.11 DMRO—1164, difewgd [AforeRw &1 drgaferdel Uier Sifestd I+

Media used Average colony diameter, mm
HreaH itaa il ara, fefi
4t day 8" day 12" day | 16" day |20™ day

1. Potato dextrose agar (PDA) 20.7 40.5 53.2 69.9 80.0
3Tl SIS IR

2. Yeast extract agar (YEA) 10.9 31.0 49.3 58.1 64.2
GHR (@Te 3R

3. Modified nutrient agar (MNA), 10.5 34.0 54.1 65.6 72.1
HART UINS T R

4. Dextrose Tryptone agar modified (DTAM) | 14.7 37.4 59.3 62.7 79.6
STEN S 3R Henferd

5. Dextrose starch agar (DSA) 13.4 30.5 50.6 62.6 72.2
SHISINT CTd AR

6. Oat meal agar (OMA) 15.6 43.5 65.5 74.3 85.2
SEKISERCUN

41



ANNUAL REPORT 2021

Fig. 2.4.6.Mycelial growth observation of DMRO-1164 on different media
faF 246 13~ HISAT Y% DMRO—1164 & AT TI2T Seqd T

Substrate preparation and cultivation of Cordyceps
militaris

C. militaris (DMRO-1164) strainwas cultivated in abrown
ricemedium (12 g of brown rice supplemented with 35ml
liquidmediain 500ml beaker). After sterilization, theliquid
spawn wasinoculated inthe medium and incubated at 21°C
with relative humidity of 60—70% under dark at the spawn
running stage after 15 days of incubation. After complete
colonization of the medium, the strainsweregrown at 21°C
having 85-90% humidity under light condition for fruiting
body formation and development (Fig. 2.4.7).

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

Appearance of pin heads of
Cordyceps after 20- 25 days

pifsHw AferdRe &1 weage At ik ol

Fitewwd [AfereT (DMRO—1164) ¢ @I Wl SS9 W34
HfeTd (500 el fidx # 35 fieh fofdas Hifsar & A
R 12 TH §1S ISH) H DI TS | SHAURRT a3 & d18,
T WA BT HifsTr § Sradx 15 Al & a1 WA T
TRUT H 3iER H 60—70% P AURET 3mecr & arer 21 S
ey W FWRFA a1 17| Hifear & qof Sufaerr &
g€, IRR & e 3R faerd & forw e o Rufa
85-90% 3TGdl dTel SUHGI I 21°C W IRT TAT
(st 24.7) |

Harvesting of mature fruit
bodies of Cordyceps after
60 days

Fig. 2.4.7. Different stages of Cordyceps militaris
a7 247 FilsHw Blercvd & 1af=7 e
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Scanning electron studies of DMRO-1164 (Codyceps
militaris)

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

DMRO—1164 &I {1l Foldgid JAUIT (Fifcad T
faferd )

ANl e [Aferciid DMRO—1164 & 1 ¥ Mol
TH & IRPROR] P THI-999 T SEM & ArgH 3
HER 3R Rfd & forg <r 71| SEM & Hegd | <
WM R BHSH [AfercRd & AT—SII] For 3R 37redel
HY W AHRT B o (B 24.8) | FSHR AN,
ISR dTel B JoT H AU BIC, JHAR W GIH
wY H W W ¥, SRR Sis 9 3R AHRd T8l 8l 9,
Sqfh dEMHR AM—dIGMY], S AR TR S~ H—
ISTOgtT ¥ 37erT B 1, ol §Y 3R SRR AHRA 8id o
(Fra 2.4.9) | =T UIEHH, dATNBR 3MR TelES B
e 3R fpford g1e% @ gfeal w A fbg 1y | Tl
ST BN BB & I TG T JeMHR o (7 2.
49) | FISION 8%, I, fhaTeged, Il E8W &
A ¥, Wffhe A0S Udel | SRl & gord, e
THYRT IR SRR T 1 & | Teb 3TURYGE TellaloT pIfSIH
3R Te uRuad A dR W 3ASHR Piffead (o 2.4.10)
& 91 f Udel—udell e <@l O Tl 2 |

Fig. 2.4.8.Scanning electron micrographs of profuse vegetative and conidial hyphae of DMRO-1164, Cordyceps militaris.
Conidial hyphae are produced in single (A), alternately (B), in whorls originating at various levels of the subtending

hyphae, in whorls or in opposite sides

[aF 248 SIHARSI—1164, Bllcwd HlcieRe & [99a TTGIT i AFENT 5157 & FATLIT AISHIITE B W7 BT |
BISTer 8T5% Vel B) & TRI-a & B) Havl & g~ 87 & oI SU-1IfoTT 8TgTe @ fAfA=T vl 4v Gy~ 81 alet

vl & a7 QT vt ¥ 9= gl &
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Fig. 2.4.9.Scanning electron micrographs showing conidia of DMRO-1164, Cordyceps militaris at various stages on
five days after ascospore discharge. First formed conidium, being displaced downwards, by the succeeding conidium,
both of them linked by a thin mucilaginous layer. B. Conidia adhered in slimy heads

faF 249 WHIGN fovard & §ig uig fal § @~ @ & DMRO—1164 &liowwy [AloreRa & @IfHear saaarid
HISBIITE®] BT & TIT T &1 T8t BIHISTT FT T3T 169 Hd 1 3I¥ [efid 817 & BNV, 515 & BT &I
gl V% Tdell YA GvT W S §Y o § P17 waeH 89 7 &

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

faF 24.10 [S¥EId & Y% [Q7 §7¢ DMRO—1164, ®lleww [AlcieRd & HIT—dIG1y G & $eiaglT HIgHIaTs | A. V%
1@ % 1IN &1 aret HrT—d1ary) | & HT—Fry wET 97 [T Q9 F HGINT &1 & SSTBIY SHIER Y TIAER
fiarTy g Fid & S Av—sGRa diarger #1 g 4 TR 7 99 &1 & ol SHAN W Gs 4 & @R ge &d &
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Proximate analysis of different Cordyceps samples was
carried out at different stages i.e Cordyceps fruiting (S1),
Cordyceps rice substrate (S2) and Cordyceps mycelium
(S3). The different Cordyceps samples were found to
contain on an average, 9.5 to 13.6% fat (Table 2.12), 2 to
2.5% crude fibre (Table 2.13) and 5.1 to 5.7% ash (Table
2.14).

Flioww & fafe= AT o7 AT fageryor fafi= =Roif
§ AT T SN #feww BT (TH1), @ileww Isd
Jege (W2) 3R Fiisvwr arriferad (T3) | faft #risver
TAT H ST 9.5 W 13.6% T (AIMCTHT 2.12), 2 | 25%
HodT BIZER (dTferdl 2.13) 3R 51 F 5.7% G (cTferdl 2.
14) I8 T |

Table 2.12. Fat estimation of Cordyceps militaris (DMRO-1164)
aiferaT 2.12 sifsdw [AferdRe &1 AieT a1 (DMRO—1164)

Sample Sample wt. (g)| Initial wt.(g) | Final wt. (g) | Initial wt. - Final wt. (g) | Total fat (%)
AT THAT AR (I1.) IR TS AR (1) | 3w AR (I1.) |[IR e AR—3i T 9R (91.) &l 941 (%)
S1 (Cordyceps fruiting) 2.0 3.140 2.957 0.183 9.1
S2 (Cordyceps rice substrate) 2.0 3.131 2.873 0.258 12.9
S3 (Cordyceps mycelium) 2.0 3.283 3.009 0.274 13.7
Table 2.13. Fibre Estimation of different Cordyceps militaris (DMRO-1164)
aiferat 2.13 faf=1 @ifsdwr fAfarc e &1 wIgeR a1 (DMRO —1164)
Sample Sample wt.(g) w2 w1l W2-W1 | Total fat (%)
AT AT R (U1) | S%g2 Sl | Swg2—-Sscg1 |Gl a9 (%)
S1 (Cordyceps fruiting) 2.0 22.13 21.69 0.44 2.0
S2 (Cordyceps rice substrate) 2.0 20.78 20.31 0.47 2.3
S3 (Cordyceps mycelium) 2.0 17.44 17.00 0.44 2.5

Table 2.14.Ash estimation of different Cordyceps militaris samples (DMRO-1164)
aiferat 2.14 faf=1 @ifsdwy AfardRe AT &1 I & (DMRO —1164)

Sample Sample | Weight of empty Weight of After complete Total
wt. (9) crucible (X)g crucible + ashing, Weight of | Ash(%o)
sample (Y)g |crucible + ash (Z) g
T T arell pfgd | pfed o1 a9 | gof W @A LX)
AR (I1) | &7 a9 (@) | + A1 (@) | @ 918, Hied &1 | 391 (%)
TR + 9 (W) off
S1 (Cordyceps fruiting) 1.0 20.1 21.69 22.13 5.1
S2 (Cordyceps rice substrate) 1.0 18.77 20.13 20.78 53
S3 (Cordyceps mycelium) 1.0 15.43 17.00 17.44 5.7

In- vitro sensitivity assay of M. perniciosa and A. biporus to antifungal compounds

gfewid AR & oIy FEHITT e IR SFIRGY FIsvavg &1 §7-1d¢T Ade-Riiedl R

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

B GReT Goicl & folY AE1T Ve iR SR ed
FIFYIvE B HaeTileldl WA & oy Fafd 19 Yfewd
I BT ISTANT fhar a1 o1 (@feldT 2.15) | STER &
EC,, edl &1 0T & fo Mycelial gig 3FeRiel TR bl
SN o T o |
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Table 2.15. Test concentrations of agents against M. perniciosa or A. biporus in EC, assay

difersT 2.15. EC, WG # ¢4 gfiiier a1 ¢ aigwylvd & faog goicl ol wdievr digdl

Treatment

dede

to M. perniciosa

g gfferar

to A. biporus
v Sigwuivg

Thiophanate methyl

0.025, 0.05,0.1,0.2,0.4

0.025, 0.05,0.1,0.4,0.8

Difenoconazole

0.025, 0.05,0.1,0.2,0.4

0.025,0.05,0.1,0.4,0.8

Kresoxim methyl

0.025,0.05,0.1,0.2,0.4

0.025,0.05,0.1,0.4,0.8

Azoxystrobin

0.025, 0.05,0.1,0.2,0.4

0.025, 0.05,0.1,0.4,0.8

Chlorothalonil

0.025,0.05,0.1,0.2,0.4

0.025,0.05,0.1,0.4,0.8

Pyraclostrobin+ Metiram

0.025, 0.05,0.1,0.2,0.4

0.025, 0.05,0.1,0.4,0.8

Zivion M

0.025,0.05,0.1,0.2,0.4

0.025,0.05,0.1,0.4,0.8

1-Octen-3-ol

0.0025, 0.005, 0.01, 0.04, 0.08, 0.16

0.0025, 0.005, 0.01, 0.08, 0.16, 0.32

Methyl salicylate

0.0025, 0.005, 0.01, 0.04, 0.08, 0.16

0.0025, 0.005, 0.01, 0.08, 0.16, 0.32

The mean EC, values of the 19 antifungal compounds
against MgR1 strain have been listed in Fig 2.4.11. Biotilis
and BioRub showed the greatest inhibitory effect on
mycelial growth to M. perniciosa isolates (mean EC,,
values of 0.0146 and 0.0248 ug/ml, respectively). Zivion
M and 1-Octen-3-ol exhibited the highest EC_ values
0.6346 and 0.4930 pg/ml respectively. EC_ values for
fungicide treatments viz., azoxystrobin, difenoconazole,
kresoxim methyl, thiophanate methyl and metiram+
pyroclostrobin was 0.0794, 0.0878, 0.0803, 0.0801 and
0.0892 respectively

The EC, values against A. bisporus strain NBS-5 isolates
differed significantly among the tested fungicides (Fig
2.4.11). For thiophanate methyl, the highest mean EC_
values were obtained (3.5397 ug/ml), followed by
SheathGuard (1.7546 pg/ml). Similarly, the mean EC_
values of BioRub, Somguard, Derisom and Pacer MA
against A. bisporus were 1.7348, 1.5114, 1.3847 and
1.6574 respectively. The SF values of the antifungal
compounds varied significantly (P < 0.05) (Fig 2.4.12).
BioRub and Sheath Guard exhibited the highest SF values
(69.95 and 65.72, respectively), followed by Pacer
MA,Derisom and Somguard (61.39, 55.39 and 54.37
respectively). 1-Octen-3-ol showed the smallest SF values
(SF=0.23). Taking the SF value of microbial and botanical
pesticides into consideration Biotilis, BioRub,
SheathGuard, Somguard, Derisom and Pacer MA are safer
for A. bisporus than other fungicides. Consequently,
treatments like BioRub, thiophanate-methyl etc were
selected for field trials.
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MgR1 % & RIeTT® 19 UehTel il & Ay EC, qedl
@1 fort 2.4.11 % g a1 731 2| Biotilis 3R BioRub A
AT IR ATSRleicd (FAT: 0.0146 3R 0.0248
ug/ml, & A EC HM) & ARRIferIe fIdr IR Wead ael
fRrme® g few@rT| Zivion M @R 1—Octen—3—ol o
IwIdH EC,, HF A 06346 3i 04930 pg/ml, e
T | Baep-Trelt STaR & fog EC, /M Wi, ToifdRiegife,
SHAeENIE, pafem fersd, PripHe fersd ok
AT + URIGARSIGT HHIT: 0.0794, 0.0878, 0.0803, 0.

0801 31 0.0892 o |

SING FIEvRve T NBS—5 Jgdilelcd & favg EC,
A TR {60 7T Hadparen (o 24.11) & 99 ol =
J | Rribe fermsd & oy, Seaaq aed EC, A (35397
ug/ml) 9T &Y 1Y, S 91 Sheath Guard (1.7546 pg/ml)
I €Y | S ORE, 91ARE, FHITS, SO 3R UHR THY &
3d S 50 A SFIRGW FEVIINT & Rach BT 1.
7348, 15114, 1.3847 3R 16574 o | UCHTa Al & SF
A9 o T B 8 (P <005) (R 2.4.12) | ORGSR
IRATE A STadq A% el (AT 69.95 3R 65.72) &
yee fha, 39 918 IR TAY, SRNIM QiR AIFTS (HH:
61.39, 55.39 31X 54.37) o | 1-3ifa—3—3NYA = TN BIC]
TAUS A fSERIT (THUS = 0.23) | AISHIde 3R arRufa®
PICATD & THUH o B &9 H 6@ U qRIChord,
I o | FIRBT rgeqred & folg QRIET 8 | Fdieta,
& W & foly 99Re, PRwTe-—fema afe o
SYARI &1 79 fbar T |
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Fig 2.4.11.Sensitivity of the selected crop protection agents to M. perniciosa and A. bisporus

faF 24.11. FI9T BET GYeT Yoicl @1 VA GRSV U SISWYNg & Hid gaeTelierdr

Fig 2.4.12.Safety factor for crop protection agents
[ 24.12 BeeT GYeT Yoicl @ [Ty GRET BIRE
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2.5 Postharvest Technology
Hely Suxid glenfira)

Effect of different packaging material on the shelf life
of button and oyster mushrooms during storage

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

HERY & IRM 94 3R IR GH B A Sflad IR
faft=1 daform arfl &1 ywre

Whe 924 GH ((IRBE FIgeive) TidITa—5 3R
(GvIcd JRglcy TRel) T & fafi= Yoo |l
S UTelRf| (150 IWT) 9T, S o, 99 N, RIS
U 7, ATCleR WIgdR dls (HIhel) didd, N [T H
(fae BT &) H YR @ forw gRaeT (25+2°C) iR HH
A (4-6+1°C) TR 400 TTH &FCT ¥ 2021 & IR @I
T o7 | Hifde quit § SR R B gl H Wb ged
AR g gered ifed of | Wwe ged gH (R 25.41) B
o | SR R A UTS e A IR T Bl AT A
Tol @I TS o | QA G (g 3R ST gw) | giRae Bl
Rerfd # 3 377 918 3fR H9 ATHH R 16 7 91€ o o
B (% PLW) ot B TE off o sl g ur g o |
g, I8 99 AVd (AT # U T, g9e 9
IGAR, TS YR, I, T[T 3R Fdl HUS Bl WA I,
Safh ge 3R TR GR A JAqH A9 AR A
T9AE WSRY &1 Refd # geie, Uleligamgel™ iR 99 XU
H R (@ifetdT 2.16) | AR WeRU H TR 3 fAl A
TR U Y Sdfds HH TTEH W AT e ¥ Iore 10
f&Al 9% d8R @ |

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

251 wpeaeT NBS—s) iiv SIVvey (GRIew SIRTYSH dIv Felive]) Fored & #ifde e
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In another experiment the sorted and graded fruit bodies
of button (NBS-5) and oyster (P. ostreatus var. Florida)
mushrooms were treated with aqueous solution of 0.05%
KMS followed by packing in various packages and storage
at ambient and low temperature. The recorded data
revealed a significant loss in PLW (%) in both the
mushrooms at both the storage (3 days at ambient and 16
days at low temperature) conditions with maximum in
control followed by newspaper, brown paper, CFB, jute
bag, cotton cloth whereas it was minimum in punnet
followed by polyethylene and bubble wrap (Fig. 2.5.2a).
The PLW (%) showed an increasing trend with highest in
control and lowest in punnet in button mushroom as well
as oyster mushroom (Table 2.17). The samples in all the
treatments in both the mushrooms were found to spoil in
3 days at ambient temperature whereas the quality
remained good for 14 days at low temperature.

U% 3 WANT 4 ¢ (NBS—5) 3R ST (viee siegicw
3d. TAIRET) gH & die fby Y 3R aiffed bel et
BT 0.05% TS B Teild Hidl | SYAIRG fHa1 T, S a1Q
fafr=r ol # UfhT dva uRAT R FH dUHH W
WSRYT B T | RepTS by MY aridvel | qaT =refl b 1
HIRA H PLW(%) H TH1 HeRor (AR # 3 fd iR &9
e W16 ) @ Refa # weagl Jeam gor 2,
e 91 JEER, 9199 UWR, HIThdl, SC &7, HUE &
W AT 8| T # <AdH o wdidh Uleligeseld 3R
99l WU H gg FAH A1 (B 252 $)| 9 GH b
HR-TT AR G H Had 31f¥d PLW (%) T 4
TR TR 3R 99 BH T | (dTferdr 2.17) | SF1 #ereAt
4 Il ITIRI & T GRIY & TIHH W 3 & H TR
U 7Y, STdicy B TIIHH TR Tl 14 fa=T T aredl Jel |

Table 2.16. Physiological loss in white button and oyster mushroom in different packages at low temperature in

control (no dip)

arfer®t 2.16 AT § &0 qoH W) A= 4ol A 9wg 9eq iR SR 79w 7 PLW(%) (AT STaR)

Packaging material Storage (Days) HUSRUT HTelTdfer
daforT arfl White button mushroom Oyster mushroom
AHS 9 W < g
0 4 8 12 16 0 4 8 12 16

1. Polyethylene 0.0 2.20 3.60 | 4.18 6.40 0.0 3.12 5.95 7.54 8.68
2. Jute 0.0 | 10.18 | 18.80 | 27.58 | 36.54 0.0 11.25 | 21.45 | 31.08 | 40.42
3. Bubble wrap 0.0 2.52 3.90 | 4.80 5.82 0.0 3.52 6.23 7.80 9.12
4. Non-absorbent cotton | 0.0 6.63 11.10 | 18.01 | 24.78 0.0 1.72 13.78 | 20.10 | 27.30
5.CFB 0.0 | 10.25 | 19.91 | 28.06 | 38.03 0.0 12.30 | 22.78 | 34.12 | 43.26
6. Brown paper 0.0 | 1145 | 21.09 | 30.78 | 42.07 0.0 13.06 | 25.00 | 37.10 | 48.16
7. Cotton cloth 0.0 7.15 14.20 | 19.23 | 27.65 0.0 8.64 1595 | 23.15 | 31.56
8. Newspaper 0.0 | 1219 | 23.70 | 32.54 | 46.98 0.0 14.74 | 27.23 | 40.10 | 53.08
9. Punnet 0.0 1.24 2.45 | 3.25 4.08 0.0 2.78 4.35 6.64 7.83
10.Control 0.0 | 13.03 | 32.98 | 50.42 | 66.54 0.0 1760 | 3555 | 54.22 | 68.34
CD (0.05) 0.0 0.30 0.46 | 0.61 0.81 0.0 0.48 0.77 1.12 1.40

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

faF 252 B TGAT G HSRY & 16 fa] @ 17 @Be §C7 796 a.) 1977 b.) 0.05% KMSc.) 0.3% Ele® TR
d) 0.3% Tepilds VS
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Table 2.17. Physiological loss in white button and oyster mushroom in different packages at low temperature in

0.05% KMS

DT 217 0.05% KMS ¥ &4 AodH R a1 dadll A 9w 9eq iR < g 4 «lfde 9gdae
Packaging material Storage (Days) HUSRUI GlclTdfel
dforr arrft White button mushroom Oyster mushroom

HH< 9 gH <R g
0 4 8 12 16 0 4 8 12 16

1. Polyethylene 0.0 | 1.20 1.89 | 2.38 3.43 0.0 1.92 3.30 413 | 558
2. Jute 0.0 | 6.80 | 11.45 |17.20 | 23.39 | 0.0 7.65 | 15.89 | 23.03 | 31.30
3. Bubble wrap 0.0 | 1.40 223 | 2.82 3.89 0.0 2.07 3.84 539 | 6.65
4. Non-absorbent cotton | 0.0 | 4.90 7.78 |12.94 | 17.35 0.0 5.10 10.08 | 15.05 | 19.98
5.CFB 00 | 7.14 | 1343 (1840 | 2422 | 0.0 9.87 | 19.45 | 28.44 | 37.60
6. Brown paper 0.0 8.54 15.45 | 22.65 | 30.63 0.0 10.92 | 21.72 | 30.94 | 42.15
7. Cotton cloth 0.0 5.08 9.28 | 15.20 | 22.10 0.0 5.68 11.30 | 17.15 | 23.04
8. Newspaper 0.0 9.95 17.17 | 26.92 | 34.35 0.0 1156 | 2355 | 34.50 | 45.84
9. Punnet 0.0 0.75 1.80 | 2.00 2.57 0.0 1.40 2.65 3.70 5.04
10.Control 0.0 | 1045 | 25.86 | 35.77 | 4515 | 0.0 | 15.63 | 32.20 | 48.79 | 62.96
CD (0.05) 0.0 0.23 041 | 047 0.55 0.0 0.42 0.58 0.72 0.87

The experiment comprising 0.3% citric acid treatment in
white button (NBS-5) and oyster (P. ostreatus var. Florida)
mushroom was conducted using different packages of 400
g capacity followed by storage at ambient and low
temperature. A significant loss in PLW (%) in both the
mushrooms at both the storage (3 days at ambient and 16
days at low temperature) conditions with maximum in
control followed by newspaper, brown paper, CFB and
jute bag and minimum in punnet followed by polyethylene
and bubble wrap in button as well as oyster mushroom
(Table 2.18). The button and oyster mushrooms in all the
treatments were found to spoil in 3 days at ambient
temperature whereas remained good for 12 days at low
temperature.
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Hh3 ge (NBS—5) 3R SN ((GvIcw JIRGICH [3v FeiliRe])
R ¥ 0.3% ATSIod RIS SUAR BT HART 400 ITH &l &
faf=1 Ul BT ST IxS T 7T oI, $9a 918 URIST
3R FH AUAM TR HSR T 7T o | S AereAl # iR
Sl HSROT (ARTer # 3 37 3R B9 aoHE W 16 &) @l
Rafer # PLW (%) 31 arar Tam | ifsad PLW (%)
31 & H WHER UF, S8 UWR, WG R T 91
AR <A T H 3G 91 UleligAIgel H URT IR
(cferat 2.18) | 1 ITART H e 3R AR G uRae
T AIH R 3 Al § TRI9 UY U S B aEE )
12 e a® o R |
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Table 2.18. Physiological loss in white button and oyster mushroom in different packages at low temperature in

0.3% citric acid

ATfer®T 2.18 0.3% Agfed YRS ¥ &1 e R IR oWl 4 9ws 9eq 3R <P gw ¥ «ifde qgae

Packaging material Storage (Days) HUSRUI GlclTdfel
daforT arfl White button mushroom Oyster mushroom
AH< 9 W S g
0 4 8 12 16 0 4 8 12 16

1. Polyethylene 0.0 1.55 2.15 | 290 4.70 0.0 2.20 3.95 5,23 6.65
2. Jute 0.0 7.39 13.24 | 20.47 | 26.60 0.0 8.83 17.08 | 26.25 | 34.93
3. Bubble wrap 0.0 | 157 2.75 | 3.20 5.15 0.0 2.75 4.90 6.70 | 7.50
4. Non-absorbent cotton | 0.0 | 5.27 9.20 1596 | 1950 | 0.0 6.06 11.90 | 17.75 | 23.92
5.CFB 0.0 8.25 15.47 | 22.94 | 31.74 0.0 10.70 | 20.04 | 30.84 | 40.05
6. Brown paper 0.0 9.74 18.76 | 24.36 | 33.72 0.0 11.13 | 22.67 | 32.42 | 43.95
7. Cotton cloth 0.0 5.85 10.13 | 16.23 | 25.80 0.0 6.80 13.09 | 20.45 | 28.60
8. Newspaper 0.0 | 10.29 | 19.85 | 27.70 | 36.57 0.0 1286 | 24.10 | 36.52 | 49.10
9. Punnet 0.0 0.89 195 | 2.58 3.17 0.0 2.04 3.50 5.10 6.15
10.Control 0.0 |11.84 | 28.48 | 44.79 | 57.50 0.0 15.63 | 32.20 | 48.79 | 62.96
CD (0.05) 0.0 0.58 0.79 | 0.93 1.16 0.0 0.65 0.84 1.32 1.58

In an experiment using aqueous solution of 0.3% ascorbic
acid for treating button (NBS-5) and oyster mushroom (P.
ostreatus var. Florida) for 5 minutes followed by packing
in different packages of 400 g capacity and storage at
ambient (25°C) and low temperature (4-6°C), a significant
loss in PLW (%) in fruit bodies of both the mushrooms at
both the storage (3 days at ambient and 16 days at low
temperature) conditions was recorded. The PLW was
recorded highest in control followed by newspaper, brown
paper, CFB, jute bag, cotton cloth whereas it was lowest
in punnet, polyethylene and bubble wrap and (Table 2.19).
At ambient temperature, the fruit bodies of both the
mushrooms were found to spoil in 3 days whereas at low
temperature the quality remained good upto 12 days and
thereafter the acceptability reduced very fast.
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TF YA # SUER & folg 0.3% Taifde (RIS & el
didt 4 §ha e (NBS—5) 3R SRl GH (Igvice Sivgicy
et FaRe) &7 5 fAve & forg SuanT faar wTar o 8k
TS 9IC 400 UM &A@ faf=T Yool # 6T =
ARATT (25°C) 3R $H TATHM (4-6°C)TR HERYT fdam T
oT| I WOSRI H I GH B Wal & PLW (%) H Ud
HEqUl JHaM @S T | PLW (%) a9 31fdd
H TS BT T, IS 418 JEIR, T8 UWR, Hhd], T[T
ST, G FUS P M @, Tdidh g Te, Uieligamse™
3R 99 U (AIferadr 2.19) H FaH B4 o | RIS & qIHH
R, IF G B Tl & IRKR 3 a1 H TR 9y T, 9l
S A W TR 12 &l T A8 e AR IS d1a
PRI 9 ol & B & T |
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Table 2.19. Physiological loss in white button and oyster mushroom in different packages at low temperature in

0.3% ascorbic acid

DT 2.19 0.3% YEHifad YRS A 4 duaE R A= dadl 4 9% 9eq 3R S gw A w6ifds sgae

Packaging material Storage (Days) HUSRUI GlclTdfel
dforr arrft White button mushroom Oyster mushroom
HH< 9 gH <R g
0 4 8 12 16 0 4 8 12 16

1. Polyethylene 0.0 | 1.82 2.70 | 3.52 4.80 0.0 2.72 4.60 6.45 | 7.90
2. Jute 0.0 8.66 17.73 | 24.80 | 32.20 0.0 10.02 | 19.10 | 28.00 | 37.32
3. Bubble wrap 00 | 194 295 | 3.92 5.68 0.0 3.02 5.75 7.10 | 852
4. Non-absorbent cotton | 0.0 6.24 10.36 | 17.13 | 23.48 0.0 6.80 12.02 | 18.17 | 26.04
5.CFB 0.0 | 9.95 | 18.63 [26.44 | 3520 | 0.0 | 11.20 | 21.82 | 32.28 | 41.63
6. Brown paper 0.0 |10.33 | 19.12 | 28.50 | 37.36 0.0 12.36 | 24.04 | 35.15 | 46.67
7. Cotton cloth 0.0 6.51 11.71 | 17.93 | 26.27 0.0 7.92 14.25 | 22.05 | 30.12
8. Newspaper 0.0 | 1145 | 21.65 [31.02 | 4098 | 0.0 | 13.44 | 2590 | 38.77 | 51.06
9. Punnet 0.0 | 0.95 224 | 2.80 3.74 0.0 2.45 4.05 580 | 6.95
10.Control 0.0 | 1243 | 30.81 | 4847 | 6430 | 0.0 | 16.46 | 3350 | 51.91 | 65.43
CD (0.05) 0.0 0.81 1.14 | 1.25 1.42 0.0 1.17 1.40 1.64 191

In both the mushrooms at ambient and low temperature,
the overall quality was recorded after 3 and 16 days of
storage after various treatments followed by packing in
different packages. In the experiment with no chemical
dip, it was found that button as well as oyster mushroom
lost its quality at ambient conditions within three days
whereas at low temperature the mushrooms were good up
to 12 days and thereafter the fruit bodies developed
sliminess, open gills, dryness, brown and discoloration
and became unmarketable (Table 2.20 and Fig. 2.5.3a).
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Table 2.20. Quality of white button and oyster mushroom in different packages at ambient and low temperature

during storage in control (no dip)

drferdt 2.20 ATV § AR & IR URAY AR HH AUHH R A= dael 4 9uT 9e 3R AR ga

@1 Toran ({891 SUER)

Packaging
material

Yo forT arRf

White button mushroom ¥% & ¥ G

Oyster mushroom SIRT I+

Ambient temperature
(3 days)

qRaer &1 aHe

(3 f&)

Low temperature
(16 days)

dH driydr-d

(16 fa=1)

Ambient temperature
(3 days)

AT &1 quaH

(3 fa)

Low temperature
(16 days)
CRUEGICEIG]

(16 fa=1)

1. Polyethylene

Brown, slimy and opened

Brown and slimy

Fresh and slimy

Fresh and marketable

2. Jute

Dried and opened

Dried and slimy

Partially dried and slimy

Slightly dried but good

3. Bubble wrap

Brown, slimy and
partially opened

Brown and slimy

Fresh and slimy

Fresh and good

. Non-absorbent
cotton

Partially dried and
opened

Partially opened
and dried

Partially dried and slimy

Dried and brown

5. CFB

Dried and opened

Dried and slimy

Dried

Partially dried

6. Brown paper

Dried and opened

Dried and opened

Dried and discoloured

Partially dried

7. Cotton cloth

Partially dried and

Partially opened

Partially dried

Partially dried

opened and dried
8. Newspaper Dried and opened Dried Dried Partially dried and
discoloured
9. Punnet Fresh, slimy and opened | Fresh and slimy | Fresh and good Fresh and marketable
10. Control Opened and dried Dried Dried and discoloured  |Dried and discoloured

Fig. 2.5.3.0yster mushroom after 16 days of storage at low temperature a.) Control b.) 0.05% KMS
c.) 0.3% citric acid d.) 0.3% ascorbic acid

a7 253 & YA W YERT & 16 [&7 & G157 @Y GF a,) [FF7 b.,) 0.09% KMS
c) 0% TERE VNS d.) 0.3% TehileE TS

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

53

FHe ge 3R I G B 5 e B oIy 0.05% KMS
S B A Tl B 18 400 UM &A1 & A= el o
U Fxab 3 3R 16 oAl & forg uRaw ok w7 qUAH W
FYEI fohaT T | T {6y 7Y Sraclie A udTl gell fd
g oI gRaE uRRefEl 4 wve Uew dew ol aiR
WORY & 3 fadl & iR I 39T 81 Y A | §EY AR, BH
AT W Je G Uleliggel 3R 991 NU H 37267 o
el 3=y U AR | Yo, 1 T, el Telhs 3R




colour, opened gills and drying. In oyster mushroom the
quality was found better in punnet only and in rest sliminess,
gill opening and drying was developed (Table 2.21, Fig.
2.5.2b and Fig. 2.5.3b).
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G BT fdbr o7 | AR ga ¥ o dadl ghe |
JER IS TS AR a1l H R, frel Wier 3R G &
famrT 21 T (arferar 221, fom 252 €1 3R fom 253 1) |

Table 2.21. Quality of white button and oyster mushroom in different packages at low temperature after 16 days

storage in 0.05% KMS

TIfeTdT 2.21 0.05% HTHTH F 16 foal S HSRUT $ 91 B dUaE W IR dooll & g®e geq MR SN

G ®I T[UrEsdl
Packaging White button mushroom ¥%g e+ Y Oyster mushroom &I (R
material Ambient temperature  [Low temperature| Ambient temperature |Low temperature
daforT Gl | (3 days) (16 days) (3 days) (16 days)
Rder &1 amgEe CRAGIRCIG] Ay &1 AIHE CRAGILLIE]
(3 fa=1) (16 f&=1) 3 fa=) (16 fa=1)
1. Polyethylene | Brown, slimy and opened | Brown but good | Fresh and slimy Watery and not good
2. Jute Dried and opened Dried and slimy | Partially dried and slimy |Slightly dried and not
good
3. Bubble wrap | Brown, slimy and partially| Brown but good | Watery and slimy Watery and not good
opened
4. Non-absorbent| Dried and opened Partially dried Died and slimy Dried and not good
cotton and opened
5.CFB Dried, opened and slimy | Dried and slimy | Dried but good Partially dried but good

. Brown paper

Dried and opened

Dried and opened

Dried and not good

Partially dried and not
good

. Cotton cloth

Partially dried and opened

Partially opened

Dried and not good

Partially dried and not

and dried good
8. Newspaper Dried and opened Dried Dried and not good Partially dried and not
good
9. Punnet Fresh, slimy and opened | Fresh and slimy | Fresh but not good Fresh and marketable
10.Control Opened and dried Dried Dried and not good Dried

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

storage in 0.3% citric acid

qrferdT 2.22 0.3% wsfed tRIe A 16 fol @ AR @ 91 $4 dvwH R fafd= 9o o Wvg ded 3R

S g B T[oral

Packaging
material

Yo forT arRf

White button mushroom ¥% & ¥ G

Oyster mushroom SIRT I+

Ambient temperature
(3 days)

qRaer &1 aHe

(3 f&)

Low temperature
(16 days)
CRRGICLIG]

(16 fa=1)

Ambient temperature
(3 days)

AT &1 quaH

(3 fa)

Low temperature
(16 days)
CRUEGICEIG]

(16 fa=1)

1. Polyethylene

Watery and spoiled

Light brown but
good

Fresh, slimy and spoiled

Watery, slimy and not
good

spoiled

slimy

2. Jute Dried and spoiled Dried, brown Partially dried but good |Partially dried and not
and slimy good
3. Bubble wrap | Brown, slimy and spoiled | Light brown Watery, slimy and Watery, slimy and not
but good spoiled good
4. Non-absorbent| Dark brown and spoiled | Partially dried, | Dried but good Dried and not good
cotton brown and opened
5.CFB Dried, dark brown and Dried, brown and | Dried but good Dried but good

6. Brown paper

Dried, light brown and
spoiled

Dried, brown and
opened

Dried but good

Dried and not good

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

brown and spoiled light brown and good
dried

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

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

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

brown

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

storage in 0.3% ascorbic acid

qIfeTdT 2.23 0.3% Whifdd TRIS ¥ 16 foal ® WSRU & 91 &9 a9 W) IR daoll ¥ g% ge IR

S g B T[oradn

Packaging
material

Yo forT arRf

White button mushroom ¥% & ¥ G

Oyster mushroom SIRT I+

Ambient temperature
(3 days)

qRaer &1 aHe

(3 f&)

Low temperature
(16 days)

dH driydr-d

(16 fa=1)

Ambient temperature
(3 days)

AT BT quaH

(3 fa)

Low temperature
(16 days)
CRUEGICEIG]

(16 fa=1)

1. Polyethylene

Watery, slimy and
spoiled

Slimy, dark brown
and not marketable

Watery and spoiled

Watery, slimy and not
good

2. Jute

Dried, slimy and spoiled

Dark brown and
not marketable

Dried and spoiled

Partially dried and not
good

3. Bubble wrap

Light brown, slimy and
spoiled

Slimy and not
marketable

Watery, slimy and
spoiled

Watery but good

4. Non-absorbent
cotton

Light brown and spoiled

Dark brown and
not marketable

Dried and spoiled

Dried and not good

5.CFB

Dark brown, dried and
spoiled

Dark brown, dried
and not marketable

Dried and spoiled

Partially dried but good

6. Brown paper

Light brown, dried and
spoiled

Dark brown, dried
and not marketable

Dried and spoiled

Dried and not good

7. Cotton cloth

Partially dried, brown
and spoiled

Dark brown and
not marketable

Dried but good

Dried and not good

8. Newspaper

Partially dried, dark
brown and opened

Dark brown, dried
and not marketable

Partially dried but
good

Dried and not good

9. Punnet Fresh, light brown Slimy but good Fresh and good Fresh, good and
and slimy marketable
10.Control Dark brown, dried and Dark brown and Dried but good Fully dried

dried

opened

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

Development of mushroom millet nutri-bar

Three formulations of mushroom millet nutribar containing
0%, 5% and 10% oyster mushroom powder along with
finger millet flakes, finger millet puffs, sorghum flakes, nuts,
dates and honey were prepared and subjected to sensory,
biochemical, color and texture profile analysis. Sensory
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evaluation of mushroom millet nutribar samples was
performed by agroup of twenty semi-trained panelistsbased
on nine point hedonic scale (Table 2.24). No significant
effect of mushroom powder incorporation on the sensory
attributes such as color and appearance, taste and overall
acceptability (p>0.05) was recorded till 5% level of
incorporation. Wheress, Increasing the level of mushroom
powder more than 5 % resulted into significant (p<0.05)
decrease in overall acceptability of the product. Although,
mushroom powder incorporation showed significant effect
on thetexture of nutribar even at 5% level of incorporation
and had no significant effect on aroma of the product.

P Fel Jedip Al fdg BSIFh Wbel (dlfeldr 224) &
IR W I Je-—ufifea dHferel & to W gwT
TR T | 7 3R w0, W@ME 3R FHT WHar (p>0.05) ST
Hadl fRIYAR W G USeY & FHIIY & B Hecayul
o1 T & 5% R OP qol T8l [har AT AT | i,
G TSR B TR Bl 5% ¥ 31f0d 98 I I8 31 99
eriar § Seer@ i (p<0.05) HHI TS 2| ETelife, G
USSR & AT 7 5% & WR R I JEER BI FEaC W
wE@qUl FTd fI@mar 3R SR B GO W B Headyul
ERICIS RS

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

diferaT 2.24 G fide JYF—TR 31 Gdd) AT

S.No. [Mushroom powder (%) Color & Appearance | Taste | Aroma | Texture | Overall acceptability
9. Y U (%) T 3R R WIS gy LEICT 9y W sridr
0 8.25% 8.442 7.94 8.56% 8.132
5 8.06% 8.25% 7.88 7.81° 7.812
10 6.75° 5.50° 7.25 5.38° 5.50°
C.D.(0.05) 0.493 0.588 NS 0.535 0.694

*Meansin acolumn with common superscript are not significantly different at the 0.05 level of probability by Duncan’s

multiple range test

Protein, ash, crudefibre and vitamin D content of nutribar
samplesincreased significantly (p<0.05) with increasing
incorporation of mushroom powder in the nutribars from
0 to 10%. Whereas carbohydrate content reduced
significantly (p<0.05) with mushroom powder
incorporation. However, mushroom powder incorporation
showed no significant effect on themoisture, fat and energy
valuesof the nutribars (Table 2.25). Antioxidant activities
of mushroom millet nutribar samples measured by DPPH
and FRAP assays also showed significant (p<0.05)
increase (from 213.83t0 280.57 mg AEA C/100g and from
748.92 to 1277.33 mg AEAC/100g, respectively) with
increasing levels of mushroom powder incorporation
(Table 2.26).

AR H G U™ B 0 H 10% q6 QM B W,
LR & T H WA, I, Fed wigar AR e 2
P AT H IeerEd glg g (p<0.05) | Sdfh Gr Urder
BT AT Y J PleTElgSe Bl A1 HTPI $F & ol &
(p<0.05) | ETetifeh, GH UISSX & FATIY F UINH deal Bl
I, T 3R ol A W PIg Aedel J9Td Tal fem
(AR 2.25) | ST 3R THARYY Y RT ATGT TT47
g fAelc LR A1 $T VERiedise fafafeal =1«
YR USSR & dgd &R & 91T Hg@yUl (p<0.05) (21383 9
28057 TG TSTRT /100 UTH 3R A 748.92 H 1277.
33 felium™ wgue /100 IM) gig fo@rs (ARofl 2.26) |
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Table 2.25.Nutritional value of Mushroom millet nutri-bar*

aiferaT 2.25 G fidlec dNG—IR &I 4V e

S Mushroom | Moisture | Protein | Carbohydrate | Fat Ash |Crude fibre|Energy value| Vitamin-D
No. | powder (%) (%) (%) (%) (%) (%) (%) (Kcal/100g) | (mg/100g)
H4.| g9 S TH i PEIBISC S ERill G | Podl AT Soll faerfim—<
(%) (%) (%) (%) (%) (%) (%)
0 2.39 17.55° 67.63° 1025 |2.18° 1.94° 432.95 5.68°
5 2.45 19.35° 65.45° 1040 |2.34®| 2.02° 432.85 8.10°
10 244 21.242 62.92¢ 10.89 | 2.507 2412 434.68 13.207
C.D.(0.05) NS 1.220 1.294 NS [0.208| 0.195 NS 0.903

*Meansin acolumn with common superscript are not significantly different at the 0.05 level of probability by Duncan’'s

multiple range test.

Table 2.26.Antioxidant activity of Mushroom millet nutri-bar*

diferat 2.26 G fide dive—aR &1 (eiiadise rfafafe

S.No. | Mushroom powder (%) DPPH(mg AEAC/100g9) FRAP(mg AEAC/100g)
%4, G IS} (%) Iididiga THIMRYYT
0 213.83° 748.92°
5 242.60° 884.30°
10 280.572 1277.332
C.D.(0.05) 32.041 69.688

*Meansin acolumn with common superscript are not significantly different at the 0.05 level of probability by Duncan’'s

multiple range test

Varying levels of mushroom powder in the nutribar
showed no significant effect on the color of the nutribar
samplesasevident by no significant changein color values
(L,a b,h& C*) of different nutribar samples (Table2.27).
Texture profileanalysis (TPA) of mushroom millet nutri-
bar revealed that incorporation of oyster mushroom
powder into the nutribar resulted into an increase in
hardness, cohesiveness and resilience of the samples.
However, the hardness and resilience of the nutribar
prepared with 5% mushroom powder were comparableto
those of control (0% mushroom powder). No significant
change in the springiness, gumminess and chewiness of
the samples was recorded (Table 2.28).

YR § G IS B AT TR 1 YR
T B [ W Pl Aedqul wWE el @ o b
fafr=1 =ggaR Al & 3 qeAl (@@, gl v ol W) A
PIS AEaqUl URac el 8 9 W & (drferd 2.27) | g
fiele IR & <CaaeR WhRd faveror (dig) & uar
el fob SR H SR G USSR Bl M BRA 4 Tl
PI HIRAT, AHGTR AR TlenT 4 gl 85 | BTeifd, 5%
Y qIEe’ ¥ IR by Y SR &1 HORdT AR Ao
FRIFT (0% YR UReR) & RO AT| T & gHaH,
feraferares SR gar # @1g Agcayel yRecd aui T8l fdar
AT o (dTfeldT 2.28) |
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Table 2.27. Color values of Mushroom millet nutri-bar

aifaraT 2.27 G fide Y-IR & 71 A&

S.No. | Mushroom powder (%) L a b h Cc*
%.9. HITGA YISUSY (%) o v il g Kl
0 46.543 9.553 27.263 70.682 28.895
5 46.183 9.173 27.760 71.731 29.246
10 46.283 9.297 27.660 71.438 29.184
C.D.(0.05) NS NS NS NS NS
Table 2.28 Texture profile analysis of Mushroom millet nutri-bar*
diferaT 2.28 G fiide YFI—TIR 3 F919C NHI5d &I fagelyor
Mushroom powder (%) [Hardness (N) | Springiness | Cohesiveness| Gumminess(N) [Chewiness(N)|Resilience
AIT®A UISSY (%) | dolkar (T9) | axiadr o | fadfaares (99) | 99 (T4) | adiemdE
0 1108.3722 0.124 0.068° 75.602 9.616 0.028°
5.0 1088.796° 0.125 0.067° 73.143 9.149 0.025°
10.0 690.073° 0.100 0.1312 89.382 9.009 0.039%
C.D.(0.05) 102.254 NS 0.031 NS NS 0.010

*Meansin acolumn with common superscript are not significantly different at the 0.05 level of probability by Duncan’s

multiple range test

Thusbased on sensory, nutritional, color and texture profile
analysis it can be concluded that a nutritious, healthy
nutribar with good sensory acceptability can be devel oped
by supplementing 5% oyster mushroom powder in millets
(puffsand flakes), nuts, dates and honey (Fig. 2.5.4). The
developed mushroom millet nutribar contained 19.35%
protein, 65.45% carbohydrate, 10.4 % fat, 2.34% ash,
2.02% crude fibre, 8.10 mg/100g vitamin D and 432.85
Kcal/100g energy value.

T UHR [Ial, U, T IR IR U (Il o
IR W I8 Ty (fren o Fadr & & /e dadl
BRI & T Ve Ulfted, TR e IaR &l fAele (T 3R
TeldRd), T, W 3R e H 5% SR G TSR & /e
ERT [ foam 1 wave 8 (o 25.4) | I g fiere
AR H 1935% WICH, 6545% dEESSC, 104% a4,
2.34% G, 2.02% HeaT M, 8.10 el /100 79 ferfim
31 3k 43285 fhell HART /100 T Hoit Jed Bl 2 |

Fig. 2.5.4. Millet based mushroom Nutri-bar
o 254 e sEikRa &= gt ar
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Development of ready-to-fry frozen nuggets from
Hericium mushroom

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

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

arferaT 2,29 RARM Y 4 AR T & Gl o0 R Yd ITGR I J9G

S.No. | Pretreatment used | Color & Appearance | Taste Aroma Texture | Overall acceptability

$¥. |Jd—SUEaRr g 3 3R fewmEe | Wk g CEICT 7y wsridar

1 Steamed 7.13 7.00® 7.50 7.88% 7.34%

2 Boiled 7.50 8.257 7.88 8.257 8.222

3 Microwave heated 7.13 8.132 8.00 7.75® 7.942

4 Salted 7.25 6.13 6.88 7.13 6.69°

5 Control 7.50 5.63° 6.88 7.00° 6.38°
C.D.(0.05) NS 1341 NS 0.887 1.027

*Meansin acolumn with common superscript are not significantly different at the 0.05 level of probability by Duncan’s

multiple range test

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

TIcd # Ol IRV &l (WHC) # T #e@yul uRadd
faf= qd SuERl & | TGl fhar | e g A
(IR TCH & % 9e¥ S o, S4ih 990 & Ael |
FI FH AT AR [l AR e G F TR Ted o
qoIg % fawmn | Argshldd # Uab §Y GH (15.67%) W TR
5T Y TeH & AFCl H T UBH BT B (%) Fe
e off, 39 915 A (14.62%) o7 a9 HH @I
U B JHAM Idel Y G (11.05%) H TIR TICH H
TSl AT TR o, S WS (11.52%) 3R TSI G (12
16%) TCH & SR AT | G S ST & IROTHRGAY
IR T (1.86%) BT <A Tl gaT Wl +RIF0T Afed
3 W qd SUERI B T H FBIHT JEaR AT | BTl
fafee idiedic faftrt = R Few (@ferer 230) & digg
W Pl HEAYUl IMIG el fewmar |

Table 2.30. Effect of pretreatments on the physical characteristics of nuggets prepared from Hericium mushroom*

arfer®T 2.30 ERRFT GH 4 AR &1 1§ Tied 31 [ifae faRivanRl ) qd SuarR &1 y9[|

S.No. | Pretreatment used WHC (%) Cooking loss (%) Shrinkage (%) | pH
w3, | Midede dIex BifesT IR | wBH @) B (%) dbiad (%) | fiva
1 Steamed 56.5° 11.52° 2.15* 6.07
2 Boiled 55.5° 11.05° 1.86° 6.09
3 Microwave heated 48.75° 15.672 2.37° 6.06
4 Selted 61.75% 12.16° 2.09> 6.05
5 Control 31.75° 14.622 2.28% 6.16

C.D.(0.05) 2.969 1.648 0.257 NS

*Meansin acolumn with common superscript are not significantly different at the 0.05 level of probability by Duncan’'s

multiple range test
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Boiling mushrooms before making nuggets resulted into
the lowest moisture content in the prepared nuggets
(25.03%), whereas control and salted mushroomsresulted
into the highest moisture retention in the prepared product
(37.63 % and 37.00 %, respectively). Different
pretreatment methods had no significant effect on the
protein and total polysaccharide content of the nuggets.
Whereas, carbohydrate, crude fibre, ash and fat content
changed significantly over different methods. Highest
carbohydrate (44.77%) and crude fibre (2.57%) content
was recorded in nuggets prepared with boiled mushrooms,
whereas ash content was highest (3.37%) in case of salted
pretreatment. Fat content was highest in nuggets prepared
from steamed mushrooms (23.08%) followed by
microwave cooked (20.29%) and boiled mushrooms
(19.36%). Energy value was highest for nuggets prepared
from boiled mushrooms and was lowest for salted
pretreatment. The reason for high energy value and fat
content in nuggets prepared from boiled, steamed and
microwave cooked mushroomsas compared to control and
salted was probably the lower moisture content in the
nuggets prepared by the previous methods (Table 2.31).
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TICH T A Ugel G Bl ST H TR TICH (25.03%)
H T BT AET Ga BH BRI 2, Sdid FRIA AR THDH
G P IRUTREGHY IR IAIE W T GRERR el §
(AT 37.63% 3R 37.00%) | fafr=T Widicwe fafr &t
T 3R T &1 Bt UieiianTge ARl )R $is Feayul
YT 81 TeT | e, faf el @ FefEsse, ded N9
G SR T DI AT H B! gGld AT 2 | Il §Y G
¥ IR TIcH H STaad dleERse (44.77%) AR Fe
BISER (2.57%) BT AET of B T3, Sdid THOH WigicHe
& Al H IRG DI /AT IeAdH (3.37%) oY | Tk A (23,
08%) ¥ TR &Y 7Y TWIcH # a1 T ATAT A 3ffera off,
S q1S AISHIAT H UHIY Y (20.20%) 3R Idel gY G
(19.36%) o1'| J9cl Y GH I TR TS & foly Sl o
Jeadd o AR FHHH WidicHe & fofg wevy &w o1 | fg=T
3R FHHH B T H Il gL AU H UHY Y 3R
AIESHIAd H Ud gU G W TR e H Sed Holl 463 iR
T B AT BT HRVT Faa: el faftal gRT daR o T8
ol # T B HH AT o (Afera 2.31) |

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

aifer®T 2.31 ERRFT FH 4 R Ted @ N i R Yd SUAR &I J919

S. [Pretreatmet used |Moisture | Protein| Carbohydrate| Fat | Ash | Crude fiber| Energy value| Total polysac

No. (%) (%) (%) (%) | (%) (%) (Kcal/100g) | -charides (%)

#. [Ndtede T | 9| pelesse | 9O | @ | $ear 9 It o

q. iefiaviss

1 |Steamed 30.77° 7.87 35.17¢ 23.08%| 3.12° 2.3l 379.84%® 2.64

2 |Boiled 25.03° 8.31 44,772 19.36°| 2.51° 2572 386.59° 2.60

3 [Microwave heated | 30.43° 7.71 39.04° 20.29»| 2.563° 2.44° 369.59° 2.32

4 |Salted 37.007 7.35 37.26* |15.01¢| 3.372 2.234 SEISEF 2.67

5 |Control 37.63 7.46 36.58* |16.00° | 2.30° 2.164 320.17¢ 2.80
C.D.(0.05) 2.000 NS 2.565 1.219 {0.238 0.130 11.160 NS

*Meansin acolumn with common superscript are not significantly different at the 0.05 level of probability by Duncan’s

multiple range test

Retention of all the minerals analysed (Fe, Ca, Mn, Cu,
Zn) except potassium (K) in the nuggets was either better
than or comparable to control. In potassium, asignificant
losswasrecorded during boiling, steaming and microwave
cooking. Iron content was comparablein all thetreatments
and in control, whereas calcium (Ca), manganese (Mn),
copper (Cu) and zinc (Zn) contents were significantly
better or comparable in nuggets prepared from boiled,
steamed and microwave cooked mushrooms than control
(Table 2.32).
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Ted H Ul (K) & Bleax faveryor fhy g
Gfsll (Fe, Ca, Mn, Cu, Zn) &7 YRR a7 a1 37 |
JER A o o | URREM #H, Iae, WU o 3R
Hgshidd H W UHM B SR U HEdqyl JHAM <ol
feham T o | ARA B A W SUERl AR FEE o
qeira ofl, Safd diceraw (Ca), #I (Mn), ®WR (Cu)
3R 31 (zn) T ITel gY, Wike 3R ATSshIdd H Ud Y
G B Jorl H FIB! 8aR AT o o | (qrferedr 2.32) |
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Table 2.32. Effect of pretreatments on the mineral composition of nuggets prepared from Hericium mushroom*

arfer®T 2.32 ERRFT FH 4 AR Ty 31 Aol 6391 ) Yd TR &I 9919

S.No. | Pretreatment used K Fe Mn Cu Zn Ca

#4. | Nede &1 g e fRrm L] ERIE] B fore D
1 Steamed 409.15° 5.34 0.78 0.24° 0.24° 133.84°
2 Boiled 449.08° 5.61 0.812 0.342 0.312 143.29°
3 Microwave heated 369.63¢ 4.34 0.70° 0.17° 0.25° 131.71°
4 Salted 488.98* 4.38 0.63* 0.24° 0.23 163.807
5 Control 489.672 3.84 0.63° 0.20° 0.17° 106.38¢

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

*Meansin acolumn with common superscript are not significantly different at the 0.05 level of probability by Duncan’s

multiple range test.

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

vy R gRT A TS VekiiRiee iifaf Wik g
(10295 iU TEURAT /100 UT¥) ¥ GIR Ted § Had
3o off, 36D a1S AgHIAd Heb (79.61 MU TEUHT /100
TM) 3R S9el g GH (77.45 FAelom TSTT /100 9H) o |
STqfch, Sael BY (541.97 MelU™ TSTHT/ 100 UMW) TN B
T IR fby TY e & foly YhaRydl W gRT ArdY T8
UiiRiSe Tiafaf sfeidas off, sHa 918 Jeel §U (534.22
e TSTR /100 TTH) 3iR AIgehldad Uab 8V (519.02 el
TEURT /100 W) GH 9| 39 UBR, Sadd §Y, WIS R
Hgshlag H U Y R W IR fHY Y e § o ofR
THI G D Gerl H PIBT d8eR Celaiiadree Tiafafd of,
ST {6 M1 R H W 8| 399 Ul dofdl B b e
TICH 1 | Ugel &R¥19% G BT TH B 4 Uleiibe
MNPl # FB 9ecld B Fhd &, oD TRITHEHY I
yéiiaiee Tfafafdy (@forer 2.33) & T 21

Table 2.33. Effect of pretreatments on the antioxidant activity of nuggets prepared from Hericium mushroom*

diferaT 2.33 &R @F | TR e &1 teRiiadise Tfafafr w fidiede &1 uwre

S.No. Pretreatment used DPPH(mg AEAC/100g9) FRAP(mg AEAC/100g)

9. fifiedie Sididigg THIATRT

1 Steamed 102.95% 534.222

2 Boiled 77.45° 541.972

3 Microwave heated 79.61° 519.022

4 Salted 56.34° 397.18°

5 Control 7.85¢ 334.34°
C.D.(0.05) 14.162 28.005

*Meansin acolumn with common superscript are not significantly different at the 0.05 level of probability by Duncan’s
multiple range test
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Thus a ready-to-fry frozen nugget which requires just 2
minutes of frying before eating can be developed from
Lion's mane (Hericium) mushroom. Boiling mushroom
for 3 minutes in water proved to be most efficient for
removing the bitter aftertaste of mushroom while at the
same time retaining the nutritive and antioxidants values
well. Thenutritional composition of the devel oped nuggets
was 8.31%protein, 44.77% carbohydrate, 19.36% fat,
2.51% ash and 2.57% crude fibre, 386.56 Kcal/100g
energy value, 449.08mg/100gK, 143. 29 mg/100g Ca, 5.61
mg/100g Fe, 0.81 mg/100g Mn, 0.34 mg/100g Cu, 0.31
mg/100g Zn with good antioxidant activity.
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T UHR U XE—C—IhTs WIoi Te o’ @M | Tgal
2 e el @1 Jrawgdhdl BRIl &, AR ¥ (5v9/17%) g 9
faeRyd foba ST el & | g/ 1 3 e da Uit 9 Sarer
Y B Hed WE B R I b ARAR UNF Tl AR
UERiTadISe Hedl ®T 3N RE H 99IY 3@ & foly Fav
BRI Fifdd 8| (PR Teq S 4oy WReT 8.31%
TS, 44.77% BTEBISSS, 19.36% 9T, 2.51% Vg 3R 257%
e M, 38656 fdhcll DART /100 T Holl 7od, 449.08
Al /100 T7 UM, 143.29 e /100 T Bfosrm,
561 U™ /10001 018, 0.81 AT /100 U1 HTIT, 0.34
At /100 TT i, 0.31 AU / 10037 SRAT @ ElfiRiSe
TR & s sy oY |

Fig. 2.5.5. Hericium mushroom nuggets

a7 255 &V G TicH

Hybrid solar dryer

Experimental hybrid solar dryer was devel oped and tested
for studying the uniformity of temperature and drying rate
inside the drying chamber. Size of the drying chamber is
150 x 90 x 74 cm. Initially roof of the drying chamber
was kept even spantypeasshowninFig. 2.5.6. Testswere
conducted in no load as well asin load conditions. After
each testing trial, design of drying chamber was further
modified based on the performance.

Bsfds Aok §RR

A & B B e AAM AR FEH B IR P Yh=oual
BT MY FH $ folv UG Bl Aok SRR &
o iR weor fhar T T GEH FE BT ABR
150 x 90 x 74 |l B | YR # GEN dlel F& &I B B
FHAA YBR BT @1 AT AT o1 b o 256 H fawman
AT | TR AT Al & |- dlre Reifadl H ST
fpT T | JH T B Q. IR B SR W GEH B
3 feome @ ok Sl far o)
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Fig. 2.5.6 Experimental hybrid solar dryer with even span type roof

far7 256 7 @WT 23T &% & T AN FTEINE @erv ST

Testing of prototype

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

Aieiersy &1 e

JAM & Bl B 3w faf=T Rerferl # qrowe Rl &=
% oIy, Aedad qUFH doad & el 3MS Ui 100
oAIGU TR BT STANT fohar mam o | fm 257 # fewmg
Y ATOHT WGBTS W, GE@M $&T & faR HRI g feR
<@ AT | A g, ST gMT | M dTell g4 dad d1g
Y B TP Ugd el ol 3R BE B <l A 2w H
RTg dfeeled of | g & $8 & AR YIersy ME @
BRY, HURT FAAIRAT # AT A9 <A AT | qE H WR
3ol 3R arScere @ Rfd @1 omow ® gear fear M,
HHH SAFA ATGHH AR ST 77 | $HS 3Telral, G
@ P& H B B TN YaIE $I YA d a9 B forg
GEM B8 B 3AeX q 91 Yarg A 991Y Y o | 91y Hars
fagem & | WeTl & SR, 98 <@ 191 {6 A
e} ag VA & forg s iRy &1 SR a9 & o)
o faaver % off werrEr T2 Bedl €

Fig. 2.5.7. Temperature profiles in drying chamber with even span type roof

a7 257 &9 VT FHIY B 07 & TR GGl BE H TTHT e
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Therefore, design of drying chamber was again modified
by creating plenum chamber at the bottom and changing
the roof structure from even span to conical type as shown
in Fig. 2.5.8. Position of vapor outlet was shifted at top
centre of the roof. In order to moderate the greenhouse
effect and control the overheating of upper shelves, conical
roof of chamber was covered with green colored shade
net sheet from the top. From temperature profiles as shown
in Fig. 2.5.9, temperature uniformity was seen to be
improved in modified drying chamber.

ANNUAL REPORT 2021

Y, @M & T8 & e o iR 9 - 3 W
@ R IR 3R B Bl AT Bl F9 W J T HR
TPR H dead] G fhar o fb fam 258 H
fozarar AT 81 a9 3MScere @l Rufy v & i b #
RIFART R 4 18 | A9 8e9 7Md &1 (3| & QiR
S ARG DY fferar B RIS F & forg, wer o
IFETHR BT Bl W F X T B BT 7 e 9 6 a1
T o | fordt 259, ¥ fAWN Y AIUHE WhIse &, Henferd
@M & el H AIHH THHUdl § GUR <@l 147 |

Fig. 2.5.8.Pictorial view of modified drying chamber

a7 258 GINET GErT &7 BT HF G99

Fig. 2.5.9. Temperature profiles in modified drying chamber

faF 259 EIET GEIT B P& H TTHT HIHIgT
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Fig. 2.5.10. Energy consumption of hybrid solar dryer (kWh/h)

a7 2510 ETE19S e SV &1 uif @y (kWhih)

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

gefds |ierR SRR & A1 dle SRe & IRM, gEm dral
FeT # oFRee AR BT 1Y Y8 & folg S AT
Ife gRT Tud & TS faggd Sut @l Rafe fdar 72 o |
ot 25.10 § So1l &1 @UA 3R YRIY & AUHE &I fie=iar
Pl o & T & ey ¥ wife a1 T ® | 98 <@ T
{5, o7 & 7 (JaE 11 91 ¥ QIUBR 3.30 Tol D) Sl B
TUd =FAdH (0.7—1 kWh/h) o, 519 g |R fafd=or Suere
o 3R URAY BT YA 25-30°C $ d1 T 3R TITER 3.30
I9 B 918 il @ud ¥ glg (1-2 kWh/h) <@l 718, 919 |R
fafd=oll &7 g a1 3R YRGS &7 AgHH 25°C 4 A
R 727 | 3T T I8 & b @ drel et A fad & Hel
® SRM THETSH TM1d & BRYT I TH BT STINT Pef
& UAM B gAY @ 3R HH U dlel Sl & IRM
AR fagd ot F &

Fig. 2.5.11. Average drying rates with loading capacities 16 kg and 6.5 kg of oyster mushrooms
faF 25.11 @ GF BT 16 [l SV 6.5 [Faal ST &Far & T S1Fd G&rT ) av
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During drying trials of Oyster mushrooms, it was seen
that loading capacity significantly affected averagedrying
rates and total drying time (Fig. 2.5.11).Average drying
rates were found to be 0.23 kg/h and 0.58 kg/h with total
initial load of 6.5 kg and 16 kg respectively. Though, initial
drying rate was seen to be faster with loading capacity of
6.5 kg, average drying rates indicate that, loading of 16
kg fresh mushrooms was more economic than loading
small quantity.

‘L’ value—53.61
‘a vaue—9.64
‘b’ value—23.10
Browning index — 68.43
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T g B GEM & TE0 & IRM I8 <@l T fH
QST &7 7 3T U™ B R AR Hol GAH & T
B B! IIfad fbar (R 25.11) | Bt IRME 4R 65
oo 3R 16 fobuT o Ter SiIva G &1 <% 0.23 foarT /wie
3R 058 T /el HHeL: UE TS | BTG, IRMS FEm
Bl R 6.5 fBUT BT AT e § oo <l T8, 3 e
B R Y YAl =l b 16 fHUT a0l Gr Bl AIfST BIcT A
H e PR DI o A 31l i o |

‘L’ value—55.01

‘a value—2.86

‘b’ value—11.73
Browning index — 27.35

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

faF 2512 SRR @ GO § gel 3N 91 H q@ 27 GH B Ul

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

Development of FYM sieving machine

In view of huge time requirement and drudgery to the
human labors in sieving of raw FYM for preparation of
casing material, hand operated rotary sieve as shown in
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JEM & UET & 18 G g Gl Tl BT I AR WHd
feriRa fvar T | fort 25.12 9 I8 W 2 o, WieR SRR &1
Bd &I W B G W YHR W IFahR YHR H S e
HIRT & ARJ HAET A B 918 G 9 G Wl Dl
ORI H BT GEIR oAl | $a Feal et farg # aif
Y R W G G BT G AR g8 | e 9
Ul AR 18 H GU 91 G WIS & FIS(T SSad HAg
6843 3R 27.35 BI B AFAT THIAT AT <7 |

UHarsUH Bor-l 73fi9 &1 fAmfor

3RV et B TR B & folg ol THATSTH Bl B!
H H9a oM, R I IR el NEAd bl AaIHd b
<@ Y, BT W Harferd e Ber! Bl feumed &Rk sl
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Fig. 2.5.13 was designed and developed. This machine
consistsof cylindrical sieve mounted on rectangular frame
with thehelp of central shaft of diameter 5 cm and bearings
on feeding and discharge end. Two numbersof rimsalong
with four spokes at adistance of 900 mm were welded on
central shaft for supporting the rotary sieve on load
bearings. Handleisfitted on discharge side of the machine.
Cylindrical sieve consists of wire mesh drum of 135 cm
length and 78 cm diameter with square opening of size %2
x 4 inches. Overall dimensions of supporting frame of
sieving machineare 5 x 3.5 x 2.5 feet. Guard plateisfitted
on one of the side of supporting frame to prevent the
separated fine material to fall out of crates. Cylindrical
sieveismounted horizontally slightly in slanting position
with the slope of 10%. Supporting frame of this machine
is fabricated using mild steel and rotary sieve is made of
galvanizediron. Theweight of supporting frame was kept
heavy in order to provide stability during the operation.

fohar T (R 25.43) | 39 790E A 5 W @ © dal
B R RielefSdhe Bl I AT 1T & | dre daRT R
R Bl $I FERT <1 & ol o AMUe TR 900 FAHT 1
R W IR Wh & A &1 R Bl dee fbar 1| 72
o ot Az W ged fhe fHar T | do dR B
135 T aTS 3R 78 W AT BT IR B Sleil dTell $H &
R 2% 12 39 AMBR & g & | Bl 799 & HeRd
TH B THT AT 5 X 35 x 2.5 BIC & | ATT—3eT A
B He A TR IR 9 991 & v quiféT ma & 16 R%
TR ©ic aMs T | SeTPR Beril 10% &I ™ & A1
forel Refa # &fosr w9 # 81 39 799 &1 quifcT wa
Ages Widl BT SYINT BB 91T AT 3R A oAl
earIgoe JMIRA ¥ 918 Y| SR & SRM Rerar
TS B B fold TS HH &7 ao WNI @M 737 o7 |

Fig. 2.5.13. Hand operated farm yard manure sieving machine

faF 2513 &% Fallerd B IS @ig gor) 79T

Salient features of sieving machine

Asper the observation, thissieving machineisvery much
useful at mushroom farm because

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

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

3. Itreducesthetimerequirement in sieving operation

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

5.  Capacity — 60 crates (14 x 21 x 11 inches, 3.03

cu.m.) per hour
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2.6 Other Research Activities
2.6 3 I fafaterr

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

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

ITSHTIR—ITHIR, WiaT grT fawfaa aafaa
vienfifeal &1 yva JeaieA

IMERIR—SITHITR, Wlei BT FAMHT Wenfifdeal & egas
& 3R AR S UM arell &1 Jd Gabford @l T,
oI odd faeiid fby U o =i senfifeal &
i gTa Hedidd & foly ofel Wi Hech R HrihA
TR fey T R AR g sEn # fem ® ek
SIReRAT BT fagelvor Sy # G & ST, ARG
TR 3R YT I $ o H AP 3R AR g
ST &7 AHe fbar T & ([ 26.1) |

Fig. 2.6.1 Growth rate and instability in production of different mushrooms (2010-2019)
faF 26.1 [Af=T 9999 & SYIaT 4 Glg T 3V JNRAr (2010-2019)

As compared to the processed mushrooms, fresh
mushroom showed lower growth in production but with
least instability which shows prospects in their production.
Although results inferred high instability in the production
of processed mushrooms, yet processing the produce
certainly offers advantage to the growers. Particularly for
white button mushroom, as there is glut in the winter
season, processing becomes indispensable otherwise it will
only add to post harvest losses in the mushroom industry.
Processing of mushrooms is newly emergent area in India
which has not grown fully and has immense scope in order
to tackle the challenges of losses and market glut.
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Auto Regressive Integrated Moving Average (ARIMA)
Model hasbeen used for forecasting mushroom production
inIndiafor the next decade. It was observed that, ARIMA
[1, O, 1] model was best suited for our study based on
Akaike's Information Criteria (AIC). With the help of
ARMA fitted model, the graph is plotted between actual
and fitted mushroom production (Fig. 2.6.2). It also shows
the forecasted mushroom production data for the next
decade (2021-2030). Infigureseries 1 indicatesthe actual
production and ARIMA series isfor thefitted valuesfrom
1995 to 2020.

aifel RURa Eics HfdT vavst (ARIMA) Hiel BT SUIIT
qRA H 3TTel TUF & oy Y STed & agad & forg
foham T 81 W' <@ A 5, aiRAT (1, 0, 1) Aied AR
I oI Wb SR SPrECha (Qased) W s
FI SUGTh AT | QWIRYAY fhes Hisdl dl Aeg | IRfdd
3R fihcs gw Sared & 419 o@ad (IT%h) TR
Sl € (3 262)1 I8 3Tl T9d (2021—2030) & forw
ST gr Jcare ST 4 e & | i Rt 1
qRifdep ITe Pl fawgar & AR ARAr RIS av 1995 |
2020 T fihe fg Y o HI W 2 |

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

a7 262 997 7 qreiiad g [BES GO FIwRH ST (1995-2030)

The predicted valuesfor eachyear aregiveninTable2.34.  URI® a¥ & oIy SIATT A9 diferdr 2.34 ¥ 3y 710 2 | o

The forecasted production for the year 2021 is 2.68 lakh
tons with the minimum 2.55 lakh tons and maximum of
2.80 lakh tons. The sameisgiven for next yearstill 2030
for which the compounded growth rate is 2.40 percent.
Thelower and Upper boundswith 95 per cent confidence
interval are also shown indicating the minimum and
maximum mushroom production that can be achieved in
the upcoming decade. Growth in mushroom production
for the last 25 yearsis shown in Fig. 2.6.3.
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Table 2.34 Forecasted mushroom production in India (2021-2030)
AIfTdT 2.34 ARG A AT AT SR (2021—2030)

Year Forecasted production Lower bound Upper bound
(Lakh tons) (Lakh tons) (95%0) (Lakh tons) (95%)
ay AT JeUTaT f= aReyg SLAURINCE )
(are <) (GUESICS)) (GUSICS))
2021 2.68 2.55 2.80
2022 2.74 2.47 3.00
2023 2.8 2.46 3.15
2024 2.87 2.48 3.27
2025 2.94 2.51 3.37
2026 3.01 2.55 3.48
2027 3.08 2.6 3.57
2028 3.16 2.65 3.67
2029 3.23 2.71 3.76
2030 3.31 2.78 3.84

Fig. 2.6.3 Growth of Mushroom Production in India for last 25 years (1995-2020)
a7 263 fioct 25 a9 4 4Ivq § 764 FAGT 4 e (1995-2020)
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3. Transfer of Technology (ToT)
3. el gwraver (S8nd)

Training programmes conducted

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

Jmafora uldnerr sy

ay 2021 ¥ QTSI A Gl 53 AT HRIHA AT 6y
S & 24 e, 26 SAF—duH, AR A gw 6 forg
faf= ATl & Sfafa fharl, S AN, SRR
garll AR Sl & fou 3t dud HRIEor BrRisd o
(cferapT 3.1) | 3T W ST ST SU AT (Eged)
@ T8d [haml & forg a1 ffF—dud Ui drihH T
forg T 9, 31 - Ui STR—ydf 9 veTel (Tsy)
&3 Uch & ded JAAIId Hy Y, SR 1 3 T ATh
U TN BRI SR STfe— S T (TRA-TRd)
YSH B U AT (BT T | Aicfer FeMRI B Reif
T BRI, A TR BRIGH AT Ix1 & forg
2020 ¥ @ TS UBA I (eunery gRT Ruife ay (2021) #
T STRY 3T 7T o 3R T Sueer $—ott+iT ArEpT, feforea
gaifersl b1 SUAN fobar war o, e WeEd | o9 &
faf=r &=t & oMy uferfiral & TSGR YeE @ TS |
RaiféT qf & SRM e grT Harfora fafi= wfreror
HRIGH W Gt 2437 TRt araIfad gY €|

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

during the year 2021

arferdT 3.1 9 2021 & TRME AHITU — GH IFEHN e, e (fFarad uqe) gRT g @1 Edl

TR Imaifora uldervr srieat 1 faawor

S. | Training Venue Date Number | Course
No. of trainees| Coordinator &
Co-Coordinator(s)
®. | ufeor I " aRiegan | ureIshH aaa®
q @ T |Ud 48 GIadd
1. | Online training on mushroom cultivation ICAR- DMR, | 14-19 101 Dr. B.L. Attri
technology Solan January
1. | gW Bl ARl R SiiAergT g WHATT — | 14—19 101 | &1 v 3
%‘; AU | ST
, Sler
2. | Online training on mushroom cultivation ICAR- DMR, | 28-02 103 Dr. Sudheer Annepu
technology Solan February
2 | gH @I W AEia R SAarg uferor WHATT — | 28 TR 103 | GER =g
FIFEN | —02 BRR]
?gjﬁu, BIGE|
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3. | Online training on mushroom cultivation ICAR- DMR, | 15-20 96 Dr. Sudheer Annepu
technology Solan February
3. | gH @I T AT R SHarse uferor WHATT — | 15—20 HRa<! 96 | Sf gIR g
S
, Al
4. | Onlinetraining on mushroom cultivation ICAR- DMR, | 25 Feb-02 109 Dr. Manoj Nath
technology Solan March
4. |G DI WA AR R AfTarg aferor THATY — | 25 WA — 109 | Sf FHN A
%;WWW 02
, |Alerd
5. | Online training on mushroom cultivation ICAR- DMR, | 08-13 84 Dr. Anupam Barh
technology Solan March
5. | gW @I Tl ArEifa] W 3AHars uferor WHAJY — | 08 —13 W 84 | Sl U T
SESE
wg;w, SIE]
6. | Online training on mushroom cultivation ICAR- DMR, | 22-27 124 Dr. Yogesh Gautam
technology Solan March
6. |gH @I Tl ArENa] W 3AHars uferor HAJY — | 22-27 A 124 | S IR Tiew
e
, Al
7. | Online training on mushroom cultivation ICAR- DMR, | 05-09 April 33 Dr. B.L. Attri
technology Solan
7. | gH @I T AR W SAHers aferor WHATY — | 05—-09 AU 33 | Sl 4l va
S
IR
8. | Online training on mushroom cultivation ICAR- DMR, | 26-30 April 96 Dr. Satish Kumar
technology Solan
8. | gH @I Wl ArENfia] W ATarg uferor THATI — | 26-30 AU 9% | Sf WY FAR
A
IR
9. | Online training on mushroom cultivation ICAR- DMR, | 10-15 May 79 Dr. Shwet Kamal
technology Solan
9. |gH @I T ArENa TR AfTarg uferor WHAId — | 10-15 A3 79 | S x99 HHd
SESE
w%:ﬁu SIE]
10. | Onlinetraining on ‘Mushroom Production | ICAR- DMR, | 18-20 May 133 Dr. B.L. Attri
asan Agribusiness Activity’ in collaboration Solan
with National Institute of Agricultural
Extension Management (MANAGE),
Hyderabad
10. | HY AR yae A (30), 2eREIE| WIGSIU — | 18—20 W 133 | Sf 1 Ut oA
T 9eaI 9 ‘PN Fgam il & w9 A I
HIRHH IUTEA TR ATTeATg Afreor éfﬁm KIE]
11. | Online training on mushroom cultivation ICAR- DMR, | 24-29 May 39 Dr. Yogesh Gautam
technology Solan
1. | gW B Gl RIS W e g WHATd — | 2429 HS 39 | Sf Fnre A
RIS
feTera, Ao
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12. | Online training on mushroom cultivation ICAR- DMR, |7-11 June 53 Dr. Anil Kumar
technology Solan
12. | gW B Gl RIS W Siemsd A WHAqd —  |7-11 9 53 | Slad AR
S ENECIE]
?g:’ﬁﬂ, BIGE|
13. | Online training on mushroom cultivation ICAR- DMR, |21-25 June 103 Dr. Anupam Barh
technology Solan
13. | gW B Tl AEIRa] W SAFegT g WHAJY — | 21-25 T 103 | Si3gud 9
%_13 S ERI
, ST
14. | Online training on mushroom cultivation ICAR- DMR, |[12-16 July 48 Dr. Manoj Nath
technology Solan
14, | gW D Gl RIS W SiFemgT g THATT — | 12—16 Jells 48 | SiHANT AT
S ENECIE]
ngﬁm, KIGE]
15. | Training on Cordyceps cultivation ICAR- DMR, |[15-17 July 2 Dr. Satish Kumar
Solan
15. | PIfSHT B Tl W HRE0m WHATY — | 15—17 Jells 2 SR AR
%_13 S ERCI
, Sl
16. | Training on spawn production technology ICAR-DMR, |22-24 July 3 Dr. Anil Kumar
Solan
16. | W UG Tebrilch R HIR1efor THAIY — | 2224 TS 3 ST FAR
S ENECIE]
ngﬁm, KIGE]
17. | Online training on mushroom cultivation ICAR- DMR, |26-30 July 46 Dr. Anuradha
technology Solan Srivastva
17. | gW B Tl AR R SAFergT g WHATT — | 26—30 Jellg 46 | I SR sfard
S ENECIE]
?g:’ﬁﬂ, BIGE|
18. | Training on Cordyceps cultivation ICAR- DMR, |[28-30 July 2 Dr. Satish Kumar
Solan
18, | DIFSHR B Tl W A& WIHATT — | 2830 Jells 2 SR FAR
SR
%?ﬁu, SIGE]
19. | Training on Shiitake cultivation ICAR- DMR, |09-10 August 2 Dr. Satish Kumar
Solan
19. | R TR o1 Wl W oo WHATT — | 09—10 IR 2 STHA FAR
S ENECIE]
?g:’ﬁﬂ, BIGE|
20. | Online training on mushroom cultivation ICAR- DMR, [09-13 August| 85 Dr. Manoj Nath
technology Solan
20. | gH @I Tl AT W SAers aferor HATT — | 09—13 I 85 | Sl #ANT AF
SR
éjﬂw, SIGE]
21. | Training on spawn production technology ICAR- DMR, |[12-14 August| 10 Dr. Anil Kumar
Solan
21. | WM IUEH TPl TR ARIEr WHIAIT — | 12—14 I 10 SIECIREIERIN
?gjﬁﬂ, BIGE|
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22. | Online training on mushroom cultivation ICAR- DMR, [23-27 August| 60 Dr. Anil Kumar
technology Solan

22 |G B Tl AN W 3Aers aferor WHATY — | 2327 I 60 | Sl A FAR

TN
wg;w, SIE]
23. | Training on spawn production technology ICAR- DMR, |26-28 August & Dr. Anil Kumar
Solan
23 | gH @I Tl AENa R SAarge uferor THAIT — | 26—28 T 3 S AT FAR
S ENECIE]
1%‘;1@, SIE]

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

24. | GH DI AT AN R ATs aferor WHAJY —  |6—10 RAT=R 49 | Sl U T

TN
éfﬁa, BIGK!
25. | Training on spawn production technology ICAR-DMR, |9-11 3 Dr. Anil Kumar
Solan September
25 | W[ IUed ddele R ARie IHAGY —  |9—11 RyqwR 3 SIRCIREIERIN
S ENECIE]
1%‘;1@, Al
26. | Training on Cordyceps cultivation ICAR- DMR, |20-22 7 Dr. Satish Kumar
Solan September
2. | DISHS BT WAl TR Hfefor WHAJY —  |20-22 TR | 7 Sf. FART HAR
TN
éfﬁa, BIGK!

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

27. | GH B WA A TR SAars aferor WPHAT —  [20—24 RymR | 119 | S FRY A

TN
wg;w, SIE]
28. | Training on spawn production technology ICAR- DMR, |23-25 12 Dr. Anil Kumar
Solan September
28. | Wi ScUTE Thild W HIRET qPHAGY — 2325 RfT=R | 12 <. AT FAR
SENE
éz’ﬁa, BIGK!

29. | Training program on mushroom cultivation | Ruhen, Bilaspur | 26™ 100 Dr. Brijesh Yadav

under SC-SP (Himachal |September
Pradesh)

29. | T S SUAHT & Ted A=A , feergR | 26 Ry 100 | Sf. goreT A<
G dhld IR TR HRIHA (femrarar u<w)

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

30. | R & fFaml & fog aReR o ol | Wipergu — |28 RawR 46 | S 41U 3 U@
S YA & T8 AARA DI el W ST S Aeta aHt

31. | Training program on mushroom cultivation | ICAR- DMR, |11-16 14 Dr. B.L. Attri &
technology in collaboration with the Japan Solan October Shweta Bijla

International Cooperation Agency (JICA)
for farmers from Mandi, H.P.
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31. | 9US], ToHTEd Ue¥ @ b9l @ Tefg S HIPIIY — [ 11—16 I(dCaN 14 SI. 91 Tel 3T Ud
SRS FEANT Toisi! (SIS IY) & HEAnT ST ST faSTer
W HIUEH BT T A W ARIE SRimd %w
32. | Training on spawn production technology ICAR- DMR, |21-23 1 Dr. Anil Kumar
Solan October
32 | WM I Thld TR ARE HAIT — | 2123 AHFca 1 SIRCIREIERIN
gz TN
, Sl
33. | Training on Cordyceps cultivation ICAR-DMR, |25-28 7 Dr. Satish Kumar
Solan October
33 | DIfSHS BT Wl TR feror WHAJY —  |25-28 AT | 7 S, FART HAR
G I
e, e
34. | Online training on mushroom cultivation ICAR- DMR, |25-29 17 Shweta Bijla
technology Solan October
3. |G DI W AR R SAarg uferor WHAGT —  |25—29 AR | 17 ST forsTe
SENE
%?ﬁu, KIGE]
35. | Training on spawn production technology ICAR- DMR, |28-30 6 Dr. Anil Kumar
Solan October
36. | WM IeUTed ThHId TR HREr IHIIT — | 28—30 IR 6 SICIECICLIN
S ENECIE]
%?ﬁu, KIGE]
36. | Online training on mushroom cultivation ICAR- DMR, |08-12 25 Dr. Anuradha
technology Solan November Srivastva
36. | gH B Tl AN W Aers aferor WHATY — | 08—12 TaRR 25 | Sl R Alarad
SENE
?gfﬁﬂ, BIGE|
37. | Training on spawn production technology ICAR- DMR, [10-12 2 Dr. Anil Kumar
Solan November
37. | WM IUEH Tl W ARIE WHHAIT — | 10—12 TR 2 SIECISEIERIN
gz SR
, Sl
38. | Training program on mushroom cultivation | ICAR- DMR, |15-17 28 Dr. B.L. Attri &
under TSP from Kinnour Solan November Mrs. Shailja Verma
38 | fp=iR @ ufoefrar & forg Sowdt WHAGA — | 15—17 TR 28 | Sf 41 U 3 U
(rTgfar SIToTi SU ANT) & T8 WA | T S S AetaT At
BT Wl TR ARIET BRiwA e, e |
39. | Training on Cordyceps cultivation ICAR- DMR, [18-20 10 Dr. Satish Kumar
Solan November
39. | PISHH BT Tl UR TR0l WHATT — | 18—20 TaHR 10 | St | HER
S ENECIE]
%?ﬁu, KIGE]
40. | Online training on mushroom cultivation ICAR- DMR, |22-26 37 Dr. Satish Kumar
technology Solan November
40. | gH B Tl AN R AATs aferor WHATY — | 22-26 TGRR 37 | I WY FAR
SENE
%?ﬁu, KIGE]
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41. | Training on spawn production technology ICAR- DMR, |[25-27 1 Dr. Anil Kumar
Solan November
41, | WM IUEH TPl TR ARIE WHHJT — | 25—27 TR 1 SIECISEIERIN
S
, Al

42. | Training program on mushroom cultivation | Wasni, Sirmour, | 27" 100 Dr. B.L. Attri &

under SC-SP (Himachal | November Shweta Bijla
Pradesh)

42. | FIYRE ST IUAGHT & Ted HIHH aa, RIRAR, | 27 FawR 100 | Sf & vt 3 v
BT W TR RIETT BRiwH (IESREN) RIBEN]

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

Mrs. Shailja Verma

43. | fp=iR @ wfcrial & forg Sowdn WHAJY — |29 TdR— 31 S1. FART HAR,
(rggfara SIToTIf SU ST & a8 qURA | R AgEE |01 faHER el fqotel 3R
BT Tl W AR B IRENIGEAICE| ST reto ot

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

4. | GW B Wl AEflid! R fTars g WpAgy —  |06—10 fewmR | 44 | Sf 1 U A

S
IR
45. | Training on spawn production technology ICAR- DMR, |8-10 10 Dr. Anil Kumar
Solan December
45. | WM IUTEH TPl TR ARIETm WpAIY —  |8—10 fa@wR 10 SIRCISEIERIN
S
IR

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

46. | W & fpaAH & foly UAgUa & & qHAgy —  |13—15 fe@wR | 35 | Sl 1 A I
HRIEH BT Tl R ARG HrishA W IHE ST Aetar At

eere™, e |

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

Pradesh)

47. | FIQRA ST ST & T8 AAH DI afearr, Rar, |2 fegwr 50 SR CLIC S
Wl TR YR BRisA (IECSREN)

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

4. | wIRhETE, Wi, fedmd yew & foar & HAIY — |16 feARR 93 | Sf 9 ueT 3,
fory oo M SIS & & Heed ST S RINENIRCIN
BT Tl TR AR B %‘jﬁm BIGE| CIERINE VIR

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

49. | gW B WAl Al W fTars Hierr WpAJY — (2024 fewRR | 50 | Sf AT FAR

S
IR
50. | Training on spawn production technology ICAR-DMR, |22-24 2 Dr. Anil Kumar
Solan December
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50. | Wi ScUTE bl WX HIRETT IPHAGY —  |22-24 foqmR | 2 SIRCIEEIERIN
g S
, Sl
51. | Training program on mushroom cultivation | ICAR- DMR, |23 52 Dr. B.L. Attri &
under SC-SP for farmers from Shunnu, Solan December Mrs. Shailja Verma
Solan, H.P.
51. | g3, Ao, fedmad uew & feami & forg qHagy — |23 fadqwR 52 | Sf 4l U o U
ST AT SYAHT & q8d qIHH DI GH ST ST eta ot
Wl IR RIET BRimH e, e
52. | Training program on mushroom cultivation | ICAR- DMR, |27-29 36 Dr. Satish Kumar,
under NEH for farmers from Assam Solan December Shweta Bijla &
Mrs. Shailja Verma
52. |3 & B4l & o0 UASUa & dBd AUWH | WAy — (2729 fewwR | 36 | Sf. | gAR,
P Gl W URIET FRIHA ST S RINEN KRS
%?ﬁm, KIGE] S Sreror aHt
53. | Training program on mushroom cultivation | ICAR- DMR, |30" 36 Dr. B.L. Attri &
under SC-SP for farmers from Bilaspur, Solan December Mrs. Shailja Verma
H.P.
53. | feergR, fearae wew & fhami & forg qHagy — | 30fewRR 36 | Sf 4l U 3 U
S YIS & Tea HAGH Dl ST S Aetar At
T TR TR0 BridH ﬁgjﬁw KIGE|

Training programmes and achievements under TSP
and NEH

Under the Tribal Sub Plan (TSP), the Directorate organized
two on- campus training programs in which a total of 59
tribal farmers attended from different tribal areas of Kinnour
(Himachal Pradesh). The farmers were given lectures on
various aspects of mushroom cultivation and some practical
demonstrations were also performed. The participants in
the training programs were also provided with critical inputs
and mushroom cultivation literature to initiate mushroom
cultivation at their level. Moreover, two on-campus trainings
under NEH (North Eastern and Hilly region) component
were conducted which were attended by 71 participants
belonging to various regions of Assam. These trainees were
also provided with required inputs and mushroom
cultivation literature during the trainings (Fig. 3.1).
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AoadY 3R vAsSva @ dsd ufldEvr ardmw SR
Sudfer™r

ST 39 IiorT (E0dl) & d8d Feened 7 &1 aRwR
TR HrihH ST by frmd fb=ik (fedreret wew)
P A= SASITdIg &3l 9 Bl 59 S fGHH! = A
foram | framt o gr @) Wl & A vegsii W e
ey T 3R HB AEIRG g A1 by Mg e
SRIGH H AT o aTell B I TR W GH Bl Wl I
B B o1y HEeaqul gIYC AR G B Wil Bl Aifecd I
e fobam T | 3999 3reTTaT, TSTE (R SR uerel &)
gch & d8d ol AF-dud (GRWR) Ul maifoa fhg
T, foreH oM @ fafeT el & |afe 71w =
aT forar | g1 ufiegal @l URIET & SR Sawde $YC
IR TR @I WAl |eell Wifeed A ve fhar (=7 3.1) |
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Fig. 3.1. Mushroom cultivation trainings under TSP and NEH
faF 3.1 el SiY VgV & TET FIRH B Al BT I

Training programmes for Scheduled Caste under SC-
SP

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

ay 2021 B SRM FGT S—3Y o (THA—Tadi—
2021-22) ICH & TBd (A, HF6 Al 3R Fggfad
St & gl & fog ard uRenr eRiea maf g
T S W AR AF-duE R A9 ol duw e
fyemagR, fomer ik RIRAR (RATae wewn) # maifs by
Y | 9 HRIHA H fderyR, RRAR, Afcarr (Reer), wfhere
(W) iR I, (Frem) oI e &3l 5 qot 477 afegait
<1 9T foram | Tifiegail @1 Hecaqe! e @l Wil & Y AR
e A fadRe fby 10| e e $RiFA & ofd 4
U HareTcHe Hffshal F3 SIS fbar T difd e al
WA & e H MRl BT A arell fadr o e o
UEHE B Ol qb AR Ahdl G e & foly Fafdrd
IS gRT IMAWS FHRIH UM a1 o 99 (7 3.2) |
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Fig.3.2. Activities of mushroom cultivation under SC-SP

faa 32 TaH-vadt & 8T 96T B G B TR

Individual training programmes

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

Sponsored/ collaborative training programmes

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

81

3 faey gl & fay afera gl srisa

D Aerdl Feurerd gRT A gr Iaared drenfifear
TR SifTeror o} ST o T & | 9y 2021 ¥ Rierd g
P Wl R a1 1T afmerer &1 s foar Tar o
e (e wew) & < il 5 A form | gee
aeld], e gRT FfeWw B Wl ddbld W U
Tfreror ST fohy Ty, fore ITRide, uSie, A,
RIS, i, IR YTl AR Fe Jod Sk Il ¥ Fel
28 URwEA 4T forar| ¥® o1 feaddid ulew € o
UM B Flicw® G B TR R I STHBN],
TS Aifew SR HRife wee foar S 8 | ST @
4 /S o ded! AN & HRYT AN Al T A 39
WE & IRE @I R ARG i ferft| ge ot
A & oIy Toraargel W He9 Heayul Saeddr 2 |
fremera W Icre ufieror ol s dRar & foreH
TiTegell I TorEel W IWRT BT AR W T
SFSRI AR IS gee fear o 2 ofd § I W
e W difedr i o s ol €1 Wi Ired
Thih W FHel 11 UM AT by 77 o gl 53
Tfregatt = AT form |

yrafora /agarft uldtervr srfsa

ST 3= SR/ QiR & HEdT A UfReror Hrisha
A ST BRaT 812021 H 39 A8 & <F WfRIETO SNfoTa
Py T | A9, BSREE B FEANT W wwifad Safaf ik
Y IAEH! B oY T HiY e Mifd™ & wu 4 g
IATeT W Uh 3fHarsT UfeErr i fear i o
94 133 FferIfAl = AT foran f e g @1 @l 8iR




mushroom farming and its importance as a commercial
business activity were given. Another collaborative
training program was organized with Japan International
Co-operation Agency (JICA) in which 14 participants from
Mandi, Himachal Pradesh attended a six day training
program on mushroom cultivation technology. Critical
inputs and relevant literature was also distributed to them
during the training program.

Online mushroom cultivation

programmes

training

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

Three months hands-on training programme

A hands-on training program for three months is organized
by the Directorate so that the participants are able to
experience all the aspects related to mushroom cultivation.
Since, mushroom cultivation is highly technical in nature
particularly button mushroom compost production, spawn
preparation along with various crop management practices,
such training programs are critical to give the potential
growers a necessary practical experience. It helps in
generating skilled man power leading to high growth of Indian
mushroom industry. The trainees are provided first-hand
information and practical experience of growing Button
mushroom and other specialty mushrooms themselves. They
are delivered information and practical experience in spawn
production, compost and casing soil preparation, farm design
and structure, crop management, harvesting, and post-harvest
management of various mushrooms such as Button
mushroom, Oyster mushroom, Paddy straw mushroom,
Milky mushroom and Shiitake mushroom. During 2021, two
such hands-on training programs were conducted in the DMR
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campus from July to October and from October to January
2022 inwhich a total of 17 trainees participated from various
states of the country such as Delhi, Uttarakhand, Punjab, Uttar
Pradesh, Rajasthan, Andhra Pradesh and Maharashtra. They
were fully encouraged and prepared to start their own growing
unit for crop production, compost production and processing
also (Fig.3.2).

N ficell, STRIGES, UG, SR VoS, ORI, 3y Hedl
3R MERTG 9 Fof 17 TS 7 9T form | S ) a)E 9
Tieied fhar AT oiR Bd ITeH, WIE Saed 3iR
TR & oY AU G& B IR SHS Y& B B
fore ot TR far (R 3.2) 1

Fig. 3.2.Participants of three months training engaged in compost preparation
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National Mushroom Mela-2021

In view of prevailing Covid-19 restrictions, the Directorate
organized the 25" National Mushroom Mela 2021 on 10%
September in semi-virtual mode. The event was chaired
by Dr. B.K. Pandey, ADG (Horticultural Science), ICAR,
New Delhi along with other dignitaries Dr. V.K. Pandey,
ADG (Horticultural Science), Dr. Manjit Singh, Ex-
Director, ICAR- DMR, Solan, Dr. V.P. Sharma, Director,
ICAR- DMR , Solan, all the Scientists from AICRP
Mushroom Centers, Mr. Rajnish Kanwar (Manager, State
Bank of India, Chambaghat, Solan), Mrs. Shweta
(Manager, State Bank of India, Chambaghat, Solan), Dr.
A K. Singh (Deputy Director, National Horticulture Board,
Shimla), and all the Scientists and staff members of ICAR-
DMR, Solan. The 32 AICRP centers joined several farmers
to the Mela from their end via online mode. However, the
event was also attended offline by 100 farmers,
farmwomen, and rural youth adopted under Mera Gaon
Mera Gaurav (MGMG) scheme, from states like Punjab,
Haryana, Uttar Pradesh, Bihar, and by students of Regional
University of Management and Technology (RIMT)
University, Punjab in the DMR campus itself (Fig. 3.4).
An exhibition of different mushrooms and improved
technologies along with value added products was also
organized in the Mela which was visited by the offline
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participants. This exhibition was shown to virtually
connected participants through online mode in video form.
In order to create awareness on various improved
technologies/practices of mushroom cultivation to the
participants, farm visit of the growing units of the
Directorate was conducted for offline participants. The
dignitaries addressed participants on various aspects of
mushroom cultivation such as importance of quality spawn
for mushroom production, meeting the demand-supply gap
with increasing production, utilization of agricultural
residues for mushroom farming, value addition to create
innovative mushroom products, utilization of spent
mushroom substrate by making compost, vermicompost
etc. The participants were also given information on
schemes related to promote mushroom growers by SBI
and NHB officials. The Chief Guest released technical
folders and various varieties developed by the Directorate.
In the afternoon session, a Kisan Goshthi was held to
provide solution on various mushroom farming related
problems of the growers. These were addressed by a panel
of experts/ Scientists of the Directorate.
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Fig.3.4.Celebration of 25" National Mushroom Mela through virtual and offline mode
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Six progressive mushroom growers were also recognized
and awarded by the Directorate for using innovative
mushroom farming practices and for promoting
mushroom farming in their own and fellow community
thus providing livelihood to rural youth and women. The
Directorate acknowledged their efforts in encouraging
their village youth, farmers and farm women to adopt
mushroom cultivation as a stable income generating
enterprise. These growers were recognized from different
states throughout the country and were felicitated by the
Directorate. These awardees were also called to share their
success story and experiences to motivate all the
participants attending the Mela.
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Achievements of grower’sfalicitated with “ Progressive M ushroom Grower” award

"wifaelid g SURS” [WHR § GRIId SdRdl &I Iuafe

Sh. Narender Singh

Sh. Narender Singh from Namhol district
Bilaspur (H.P.) started mushroom cultivation
in 2008. At present he is producing 14,000
mushroom compost bags along with 10 tons of
mushroom spawn earning revenue of Rs. 14.00
lakhs. He cultivates White Button mushroom

M N e
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in the controlled unit having two rooms with a
capacity of 1500 bags each and earned Rs. 8 lakhs from
it. He is also supplying button mushroom compost and
spawn to other mushroom growers in the state. He has
also employed 7 rural youths in various activities of
mushroom cultivation.
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Mrs. Rajkumari Binita Devi

Mrs. Rajkumari Binita Devi from
Moirangkampu Sajeb, Imphal (Manipur)
initiated oyster and paddy straw mushroom
cultivation in 2011 and 2015 respectively and
presently producing 50 and 15 kg in 4 and 3
rooms respectively. The spawn is being also

At oA fafar <di
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produced and a cold storage facility has been
developed for its storage. A number of value added
products nutritious products like ready-to-drink
mushroom beverage, mushroom noodle, mushroom papad
are also being prepared (10 kg/ day). During this period
she has received a number of awards and appreciations.
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Sh. Sarada Prasad Ray

Sh. Sarada Prasad Ray from Biribati in
Jagatsinghpur district of Odisha started oyster
and paddy straw mushroom cultivation in 2007
and presently producing 30 and 50 kg per day
respectively. He has standardized paddy straw
cultivation under poly house during winter
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S & TANER el & fRAA & eTRaT
e XY H 2007 H ST 3R €19 gaTe g
P WA IS DI AR IAAT H Ui {3 A 30
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season. He has also attended mushroom
cultivation training programmes and is recipient of various
awards during this period.
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Sh. Arun Sharma

Sh. Arun Sharma from Kharote in Kathua
district of J&K started mushroom cultivation
during 2011 whereas the pasteurized compost
is being prepared from 2019. From ten rooms,
about 50 tons of button mushroom is being
produced per annum. About 500 tons of
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pasteurized compost is prepared and sold to
about 150 mushroom growers in J&K. For different
activities in mushroom cultivation 10-15 persons are
employed as per the requirement. Apart from fresh
mushroom, pickle is also being prepared and sold in the
local market. He is also in the process of establishing
spawn production lab to supply spawn to mushroom
growers in the state.
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Sh. Pawan Jindal

Sh. Pawan Jindal from Gurugram (Haryana)
started Oyster mushroom cultivation in 2016
and later shifted to cultivate button mushroom
on small scale at Patti Kalyana, Samalakha
(Panipat). Now eight controlled and fully
automatic growing rooms have been
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constructed where 500 kg button mushroom is
produced per day. For other growers 10,000 bags of
compost are prepared and supplied every month. A facility
for storage of 600 tones agriculture residue is also
available. He has further connected to 250-300 farmers
and more than 500 farmers have been trained in the unit
so far. He has also started making and supplying PUF
panels to mushroom growers. He is providing
employment to 28-30 people in his unit.
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Mrs. Nirmla Dhiman

Mrs. Nirmla Dhiman from Kandraur, Bilaspur
(H.P.) initiated button mushroom cultivation
during 2002 and presently leading 12 Self Help
Group (SHGS) in the region. Apart from
seasonal button mushroom, oyster and milky
is also being cultivated. After getting mushroom
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cultivation training from state Horticulture
department, she is helping other mushroom growers. A
number of camps have been organized during this period
through which more than 15000 participants from SHGs
and Mahila mandals got benefited earning good amount
from mushroom cultivation and value addition.
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Mera Gaon Mera Gaurav (MGMG) scheme

‘Mera Gaon Mera Gaurav’ scheme was launched by
Hon’ ble 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 accel erates the lab to land process.
For scheme implementation, the Directorate formulated
two teams of scientists comprising of five scientists in
each team. Twelve villages were adopted fromSolan and
Kandaghat blocksof district Solan. These adopted villages
were visited by concerned teams of scientists and two-
way interactions were held with the villagers. In these
interactions, certain problems faced by the farmers were
discussed such as lack of irrigation water sources, low
availability of quality inputs, wild animal menace etc.
During the reporting year, 11 visits, 14 Kisan Goshthis,
two trainings, and eight awareness based activities were
taken up and completed by the Directorate (Fig. 3.5).
Hundreds of farmers/ farmwomen, village youth attended
these programs. Farmers were interested in oyster
mushroom farming for which practical demonstrationson
its cultivation was given and around 3 quintals of seed
and 400 copies of mushroom extension literature were al so
distributed to 60 farmersin the adopted villages. Village
youths were motivated to take up oyster mushroom
cultivation initially at asmall scale asit requires smaller
initial investment and labour comparatively.
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Fig. 3.5.Spawn distribution and mushroom cultivation training under MGMG
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Various activities were carried out with these adopted
villages and villagers participated actively in various
programmes and activities organized by the Directorate.
Adopted villages attended International women’s day
cel ebration at the campuswhere two women were awarded
for taking up successful mushroom cultivation. A talk was
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also organized for balanced fertilizer use for the farmers
in Shalumnavillage. Women in the adopted villageswere
given lectures on nutritional importance of mushrooms
and demonstrations on post-harvest management of
mushrooms by making mushroom pickle and drying to
enhance the shelf life of mushrooms. Under Central
government’s clean India campaign (Swachh Bharat
Abhiyan), the team visited the adopted villages under
MGMG and met the members of Self Help Groups and
requested them to spread awareness on cleanliness and
sanitation of their houses, surrounding places and public
areas. Theteam briefed them on utilization of agricultural
waste in mushroom cultivation and further on the use of
Spent Mushroom Substrate (SMS) for making compost.
They were requested to avoid single use plastic, proper
disposal of waste and thus keeping the environment clean.

Exhibitions organized

The ICAR- Directoarate of Mushroom Research, Solan
has organized three exhibitions in 2021 in the campus.
During the celebration of Mahila Kisan Diwas on 15"
October, 20 farm women and 50 farmers attended the
celebration. On 28" February, 35" National Science Day
was celebrated in the Directorate with the theme “ Future
of Science, Technology, and Innovation (STI), Impact of
education, skill and work” which was attended by 80
farmers. Moreover, Poshan Vatika Mahabhiyan &
Vriksharopan, Agriculture Education Day, World Soil Day
were observed during this period. National Kisan Diwas
and Mushroom Day was celebrated on 23 December
where more than 130 farmers/ farmwomen, village youth
attended the celebration (Fig. 3.6). In these events,
participantswere given firsthand information with the help
of exhibition on different mushrooms, their varieties,
improved technologies, post-harvest management of
mushroom with value added products such as mushroom
cookies, dried powder, chips, bhujia,mushroom candy etc.
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Fig. 3.6.Different activities on various aspects of mushroom cultivation undertaken
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Technology documentaries as means of
information delivery on mushroom cultivation

During the reporting year, 240 video documentaries on
spawn production, white button mushroom cultivation
under natural conditions & controlled environment,
cultivation technology of oyster, paddy straw, shiitake,
milky mushroom and mushroom recipies were sold by
the ToT section. This generated revenue of Rs. 12, 550
from Hindi and Rs. 17, 700 from sale of English
documentaries.

Visitors and telephone calls attended by ToT section

During the year 2021, 3158 people across the country
visited the ICAR-Directorate of Mushroom Research,
Solan. These visitors were given a tour to the farm
including composting yard, spawn laboratory, cropping
rooms of different mushroom trials and experiments, crop
protection, post-harvest lab, and transfer of technology
(ToT) section etc.The ToT section attended to more than
800 calls on various queries related to training and other
extension services provided by ICAR- DMR, Solan.

Total mushroom production

During the year 2021, current scenario of mushroom
production was analyzed in the country with the assistance
of AICRP network centers. It helps in analyzing the state
wise mushroom production scenario and impact of
prevailing situations on the Indian mushroom industry.
Despite of pandemic, the mushroom production has shown
increasing trend in the reporting year 2021. The table 3.3
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shows the estimated mushroom production in the year ¥ JJIfd TW IcUE B UM & | 2021 H Ieured

2021. The production is 258 thousand tons in 2021 witha  fygey qd & Scure (242 B9IR &) 9§ 6 Uferd @1 qfE &
6 per cent increase from the previous year production (242 AT 258 TR o 2|

thousand tons).

Table 3.3. State-wise estimated mushroom production in India (2021-22)

State Production (000 tons) State Production (000 tons)
oY Scare (000 ) ISy Scared (000 <€)
Andhra Pradesh 0.05 Madhya Pradesh 1.50
Arunanchal Pradesh 0.08 Manipur 0.03
Assam 1.40 Meghalaya 0.03

Bihar 28.00 Mizoram 0.07
Chhattisgarh 13.90 Nagaland 1.64

Delhi 3.25 Odisha 25.00

Goa 6.50 Punjab 19.15
Guijarat 14.50 Rajasthan 18.40
Haryana 21.20 Sikkim 0.02
Himachal Pradesh 14.80 Tamil Nadu 12.66
Jammu and Kashmir 2.65 Tripura 0.12
Jharkhand 5.02 Uttarakhand 12.40
Karnataka 1.50 Uttar Pradesh 19.80
Kerala 0.04 West Bengal 9.50
Maharashtra 25.60 India 258.81
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4. AICRP MUSHROOM CENTRES
gAYl §H 3%

With a view to test and disseminate the technology
developed at ICAR-Directorate of Mushroom Research,
Solan and its Centres in different agro-climatic regions of
the country and to further popularize mushroom as
secondary agriculture along with the existing farming
system, the All India Coordinated Research Project on
Mushroom (AICRPM) was launched during VI Five-Year
Plan on 01.04.1983 with its Headquarters at Directorate
of Mushroom Research, Solan, Himachal Pradesh (HP).
The Director of DMR, Solan (HP) also functions as the
Project Co-ordinator of the project. The mandate of AICRP
(Mushroom) is to coordinate and monitor multi-location
trials with improved mushroom varieties / hybrids,
cultivation practices related to crop production, crop
protection measures and post harvest technology, all aimed
at increasing production, productivity and utilization of
mushroom in the country.

Initially, the AIll India Coordinated Mushroom
Improvement Project started with six Centres. During the
X1l Five Year Plan, 11 more coordinating and 9
cooperating centres were added and Faizabad centre was
dropped. At present, 24 Coordinating and 8 co-operating
Centres are working under AICRPM. These are:

The old centres are

Coordinating Centres

1. ICAR Research Complex for NEH Region, Barapani

2. ICAR-Research Complex for Eastern Region
Research Centre, Ranchi
Punjab Agricultural University, Ludhiana

4. Tamil Nadu Agricultural University, Coimbatore
G.B. Pant University of Agriculture and Technology,
Pantnagar

6. CoA, Mahatma Phule Agricultural University, Pune
Indira Gandhi Krishi Vishwa Vidyalaya, Raipur

8. Maharana Pratap University of Agriculture and
Technology, Udaipur

9. CoA, Kerala Agricultural University, Vellayani

10. C.C.S. Haryana Agricultural University, Hisar

11. Orissa University of Agricultute and Technology,

Bhubaneswar
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12.
13.

Rajendra Agricultural University, Samastipur, Pusa

College of Horticulture and Forestry, Central Agril.
University, Pasighat

14. Maharana Pratap Horticultural University(MHU),

Murthal
Cooperating Centres

15. Dr. Y. S. Parmar University of Horticulture &
Forestry, Nauni, Solan (HP).

New centres included during XI11 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.

20.

21.

22.

ICAR Research Complex for NEH Region, Manipur
ICAR Research Complex for NEH Region, Mizorum
ICAR Research Complex for NEH Region, Tripura

ICAR-Central Inland Agricultural Research Institute,
Port Blair

ICAR-Indian Institute of Horticultural Research,
Bangalore

CSKHPKY, Palampur

23.

24.

Co-operating Centres

1. ICAR-VPKAS, Almora

2. Sher-e- Kasmir Uni.of Agri. Sci.&Technology,
Srinagar

3.  Sher-e- Kasmir Uni.of Agri. Sci.&Technology,
Jammu

4. Assam Agri. University, Jorhat
Sardar Ballabh Bhai Patel Uni. Of Agri & Tech.,
Meerut

6. Bidhan Chandra Krishi Viswavidyalaya, Nadia

7.  Sardarkrushinagar- Dantiwada Agri. Uni., Dantiwada

8. Prof. Jai Shankar Agri. Uni., Rajendranagar,

Hyderabad
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5. LIST OF PUBLICATIONS
USRI Gl

(i)

Research papers

Arjun,A.D., Chakraborty, S.K., Mahanti, N.K. and
Kotwaliwale, N. 2021. Non-destructive assessment
of quality parameters of white button
mushrooms (Agaricus bisporus) using image
processing techniques. J. Food Sci. Technol.,
59:2047-59.

Arjun,A.D. and Garg, M .K. 2021. Devel opment of
decision support system for designing the layout of
food grain storage warehouse. J. Agrl. Eng., 58(4):
352-367.

Attri, B.L., Srivastava, A., and Annepu, S.K. 2019.
Postharvest shelf life of button and oyster mushroom
affected by different chemicals during ambient
storage. Mushroom Res., 28 (2): 161-167.

Barh, A., Kamal, S., Kumari, B., Annepu, S. K.,
Kumar, S., Shirur, M. and Sharma, V. P. 2021.
Effects of Nitrogen Supplementation with Wheat
Straw on Productivity of Pleurotus Djamor (Rumph.
Ex FR.) Boedijn. Bangladesh J. Bot., 50(2): 227-
233.

Barh, A., Kamal, S., Sharma, V.P, Annepu, SK.,
Kumari, B., Shirur, M. and Sharma, K. 2021.
Selection and identification of high yielding
transgressive segregants in button mushroom.
Mushroom Res.,29(2): 155-163.

Kumar, A., Sharma, V.P, Kumar, S. and Nath, M.
2021. De novo genome sequencing of mycoparasite
Mycogone perniciosa strain MgR1 sheds new light
onitshiological complexity. Brazilian J. Microbiol.,
1-12.

Neergj, Siddiqui, S., Dalal, N., Srivastava, A., and
Pathera, A.K. 2021. Physico-chemical,
morphological, functional, and pasting properties
of potato starch asafunction of extraction methods.
J. Food Measurement and Characterization. 15(3):
2805-2820.

Pan, R.S., Shinde, R., Sarkar, PK., Tania Seth,
Srivastava, A., Das, B., Lemtur, M., Singh, A.K.
and Bhatt, B.P. 2022. Breeding potential of acrid
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10.

11.

12.

13.

14.

15.

16.

elephant foot yam genotypes for yield and
nutritional quality using multivariate analysis. South
African J. Bot., 146: 653-661.

Prakash V.S., Jandaik, S., Chandel, S., Kumar, S,,
Thakur, R., Singh, R. Jarial and Jarial, K. 2021.
Evaluation of agroforestry waste for cultivation of
wood ear mushroom (Auricularia polytricha) and
itsantimicrobial activity. Sydowia, 74: 153-161.

Reddy, V.P, Gupta D., Annepu S.K., Barh, A.,
Kumar, S., Thakur, M. and Pal, J. 2021. Yield
potential and antioxidant activity of Indian
Ganodermastrains. Sydowia 73: 209-215.

Sharma, V. P, Kumari, B., Sharma, S., Barh, A.,
Annepu, S. K. and Kamal, S. 2021. Morphological
characterization, nutritional profiling and cultivation
of Panus velutinusin India. Sydowia, 73: 75-81.

Srivastava, A., Attri, B.L. and Sharma, V.P. 2019.
Status report on mushroom based nutraceutical
productsin the market. Mushroom Res., 28 (2): 151-
160.

Srivastava, A., Attri, B.L. and Sharma, V.P. 2020.
Status report on mushroom based cosmetic products
in the market. Mushroom Res., 29 (1): 65-70.

Thiribhuvanamala, G., Krishnamoorthy, A. S.,
Kavitha, C.,Kamal, S., Kumar,A. and Sharma, V.P.
2021. Strategic Approachesfor Outdoor Cultivation
of Paddy Straw Mushroom (Volvariella volvacea)
as intercrop under different cropping systems.
Madras Agric. J., 2021; doi:10.29321/10.000486.

Sharma, V.P,, Upadhyay, R.C., Banyal, S., Barh, A.
and Kamal, S. 2020. Studieson cultivation, nutrition
and extracellular ligninolytic enzymes of
Flammulina velutipes strains collected from Indian
Himalayas. Mushroom Res.,29 (1): 37-45.

Sharma, V.P, Kumar, A., Kumar, S., Barh, A. and
Kamal,S. 2020. Substrate sterilization with
thiophanate-methyland its biodegradation to
carbendazim in oyster mushroom (Pleurotus
ostreatus var. florida). Environmental Sci. Pollution
Res.,27: 899-906.



17.

18.

(i)

(iii)

(iv)

Sharma, V.P, Kumari, B., Barh, A. and Kamal,S.
2021. Diversity and distribution of macrofungi of
Himachal Pradesh. Mushroom Res.,30(1): 17-28.
DOI:10.36036/MR.30.1.2021.116232.

Singh, M., Kamal,S. and Sharma,V.P. 2021. Status
and trendsinworld mushroom production-111. World
Production of Different Mushroom Speciesin 21st
Century. Mushroom Res.,29(2): 75-111.

Technical/ Popular articles

Kumar, A., Sharma, V.P. and Kumar, S. 2021.
Breakthrough in domestication of gucchi mushroom
(Morchella spp) in India. Science for Agriculture
and Allied Sector3(5): 20-23.

Nath M, Barh A, Kumar A, Kamal S, Sharma VP
(2021) Recent advancement in genome editing in
mushrooms. Krishi Science — eMagazine for
Agricultural Sciences, 2(6):33-35.

Nath, M., Barh, A., Kumar, A., Kamal, S., Sharma,
V.P. 2021. Impact of mushrooms in nanoparticle
biosynthesis and nanotechnology. Krishi Science—
eMagazine for Agricultural Sciences, 2(7):6-8
SR Hlardd, HAW HAR I 3R g e
3 | 2021 | FeRISH ¥ yivmRe Ve Hod Wae | Bor
%o7 42 (2): 51.52

T AR, 31 FAR G & G A (2021 | FIHH
SCUTE &1 AR Ud GATET | o7 Fo, 42 (2): 913 |

Technical bulletins/ Books/ Folders

Sharma, V.P,, Kumar, A, and Verma, P. 2021.
Genera guidelinesfor Mushroom spawn production
(English). ICAR — Directorate of Mushroom
Research, Solan (H.P)

Sharma, V.P,, Kumar, A, and Verma, P. 2021.
Mushroom Spawn Production and Precautions
(English).ICAR — Directorate of Mushroom
Research, Solan (H.P)

Nath M., Bhatt D., Bhargava P,, Choudhary D.K.
2021. Microbia M etatranscriptomics Belowground.

Springer.

TV programme

Five TV programmes were given by Dr V.P.Sharma on
i)27.01.2021 on DD Kisan Channel ii) 19.04.2021 on
Doordarshan, Shimla iii) 16.07.2021 on DD Kisan
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Channel iv) 30.07.2021 on Doordarshan,Shimla v)
26.10.2021 on DD Kisan Channel.

(v)

Papers presented in symposia/ conference/
Workshops attended

Anil Kumar, V.P. Sharma, Satish Kumar and B.L.
Attri. 2021. Standardization of cultivation
technology for split-gill mushroom (Schizophyllum
commune) using wheat straw.In:National web
conference- Mushroom 2021 on Mushroom
Biology: Opportunities & Challenges w.e.f 15-17
April, 2021 at ICAR-DMR, Solan. p. 60.

Anil Kumar, V.P. Sharma, Satish Kumar and B.L.
Attri. 2021. Techniquefor preparation of paddy and
wheat straw compost of Agaricus bisporus. In:
National web conference- Mushroom 2021 on
Mushroom Biology: Opportunities & Challenges
w.ef 15-17 April, 2021 at ICAR-DMR, Solan. p.
60.

Anil Kumar, V.P. Sharma, Satish Kumar and Shwet
Kamal. 2021. Diagnosis and Management of Wet
Bubble Disease (Mycogone perniciosa) of White
Button Mushroom. In:National web conference-
Mushroom 2021 on Mushroom Biology:
Opportunities& Challengesw.e.f 15-17 April, 2021
at ICAR-DMR, Solan. pp. 53-54.

Anil Kumar and V.P. Sharma. 2021. Post-harvest
decay of cultivated mushrooms by Pseudomonas
tolaasii. In:IPHe-C during August 18-20, 2021 at
ICAR-1ARI, New Delhi, India. pp. 44-45

Anil Kumar and V.P. Sharma. 2021. First report of
Morchella importuna strain ANI 1 and artificial
induction of its ascomata from India. In:ISMS e
Congress 2021 w.e.f. 14-17 September, 2021. No.
59.

Anil Kumar. 2021. Recent advancements in
induction of ascomata in Indian True Morels
(Morchella sp). In: International Conference on
Global Perspectives in Crop Protection for Food
Security (GPCP 2021) during 8-10 Dec. 2021.pp.
476-477.

Anupam Barh, Shwet Kamal, V.P. Sharma, Manoj
Nath and Kanika Sharma. 2021. Development and
characterization of hybrid in Pleurotus ostreatus var
Floridafor early basidiocarp trait. In:National web
conference- Mushroom 2021 on Mushroom
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10.

11.

12.

13.

14.

15.

Biology: Opportunities & Challenges w.e.f 15-17
April, 2021 at ICAR-DMR, Solan. p. 60.

Anupam Barh, Rakesh Kumar Bairwa, Mamta
Gupta, Shwet Kamal and V.P. Sharma. 2021. The
genetic linkage map of Agaricus bisporus.
In:National web conference- Mushroom 2021 on
Mushroom Biology: Opportunities & Challenges
w.e.f 15-17 April, 2021 at ICAR-DMR, Solan. p.
24.

Anuradha Srivastava, B.L. Attri and V.P. Sharma.
2021. Development of mushroom-tomato-mixed-
spread. In:National web conference- Mushroom
2021 on Mushroom Biology: Opportunities &
Challenges w.e.f 15-17 April, 2021 at ICAR-DMR,
Solan. p. 66.

B.L. Attri and Anuradha Srivastava. 2021. Effect of
different packaging material on the shelf life of
button and oyster mushrooms during
storage.In:National web conference- Mushroom
2021 on Mushroom Biology: Opportunities &
Challenges w.e.f 15-17 April, 2021 at ICAR-DMR,
Solan. p. 65.

B.L. Attri, attended workshop as an expert on
International course on temperate horticulture and
forestry under Institutional Development
Programme Plan (IDP), National Agriculture Higher
Education Project (NAHEP) organized by UHF,
Nauni on 08.04.2021.

B.L. Attri attended one day webinar on Pradhan
Mantri Formalization of Micro Food Processing
Enterprises (PMFME) under one district one product
(ODOP Seabuckthorn) organized by Deptt. of
Industries, Himachal Pradesh on 29.04.2021.

B.L. Attri attended online Board of Studies (BoS)
meeting/workshop of School of Bio-Engineering &
Food Technology of Shoolini University on
23.11.2021.

Shwet Kamal attended the ISMS e-Congress 2021
from Tuesday 14 September to Friday 17 September
2021.

Manijit Singh and Shwet Kamal. 2021. Breeding of
a non-browning hybrid of button mushroom
(Agaricus bisporus). In:National web conference-
Mushroom 2021 onMushroom Biology:
Opportunities & Challenges w.e.f 15-17 April, 2021
at ICAR-DMR, Solan. p. 25.
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16.

17.

18.

19.

20.

21.

22.

23.

Manijit Singh, Shwet Kamal and V.P. Sharma 2021.
Global mushroom production of different species.
In:1ISMS e-Congress 2021 w.e.f. 14-17 September,
2021.

Satish Kumar,V.P. Sharma, Anil Kumar and Karuna
Shrivastav. 2021. First report on quality analysis of
artificially induced fruit bodies of indigenous strain
of Cordyceps militaris from India In:National web
conference- Mushroom 2021 on Mushroom
Biology: Opportunities & Challenges w.e.f 15-17
April, 2021 at ICAR-DMR, Solan. p. 75.

Satish Kumar, V.P. Sharma, Anil Kumar, Shweta
Sharma and Karuna Shrivastava. 2021.
Development of Cultivation technology ofGrifola
frondosa (Maitake) Mushroom. In: National web
conference- Mushroom 2021 on Mushroom
Biology: Opportunities & Challenges w.e.f 15-17
April, 2021 at ICAR-DMR, Solan. p. 53.

Satish  Kumar, V.P. Sharma and Anil
Kumar.2021.Effect of different insecticides on
edible fungi and sciarid fly larvae (Bradysia spp).
In: National web conference- Mushroom 2021 on
Mushroom Biology: Opportunities & Challenges
w.e.f 15-17 April, 2021 at ICAR-DMR, Solan. p.
58.

Satish Kumar, V.P. Sharmaand Anil Kumar. 2021.
Screening of different species of oyster mushroom
against Sciarid fly (Bradysia spp). In:National web
conference- Mushroom 2021 on Mushroom
Biology: Opportunities & Challenges w.e.f 15-17
April, 2021 at ICAR-DMR, Solan. p. 59.

Satish Kumar, V.P. Sharma, Shweta Sharma. 2021.
Cultivation and molecular characterization of eight
strains of Hericium erinaceus. In:National web
conference- Mushroom 2021 on Mushroom
Biology: Opportunities & Challenges w.e.f 15-17
April, 2021 at ICAR-DMR, Solan. p. 31.

Satish Kumar, V.P. Sharma and Anil Kumar. 2021.
Factors promoting biotic and abiotic stresses on
mushrooms.In:National web conference-
Mushroom 2021 on Mushroom Biology:
Opportunities & Challenges w.e.f 15-17 April, 2021
at ICAR-DMR, Solan. p. 54.

Shwet Kamal and Manjit Singh. 2021. Genetics and
breeding of white button mushroom (Agaricus
bisporus): Status and Opportunities. In:National web



24,

25.

26.

27.

28.

29.

30.

conference- Mushroom 2021 on Mushroom
Biology: Opportunities & Challenges w.e.f 15-17
April, 2021 at ICAR-DMR, Solan. pp. 20-22.

Shwet Kamal and Anupam Barh. 2021. Status of
Research and Devel opmentsin Truetruffles (genus
Tuber spp). In:Nationa web conference- Mushroom
2021 on Mushroom Biology: Opportunities &
Challengesw.e.f 15-17 April, 2021 at ICAR-DMR,
Solan. pp. 68-69.

Shwet Kamal, Anupam Barh, V.P.Sharma, Sudheer
Kumar Annepu, Babita Kumari 2021. Selection and
identification of high yielding transgressive
segregants in button mushroom. In:ISMS e-
Congress 2021 w.e.f. 14-17 September, 2021.

Susheel Kumar Sharma, Shweta Singh, Anupam
Barh, Sudheer Kumar Annepu, Tabalique
Yumkhaibam, S.S. Roy, Th. Surjit Singh, Shwet
Kamal, K.K. Mishra and V.P. Sharma. 2021.
Molecular characterization of shiitake (Lentinula
edodes) germplasm and development of cultivation
technology using locally available substrates under
North East Indian conditions. In:National web
conference- Mushroom 2021 on Mushroom
Biology: Opportunities & Challenges w.e.f 15-17
April, 2021 at ICAR-DMR, Solan. pp. 23-24.

V.P. Sharma, Babita Kumari, Anupam Barh and
Shwet Kamal. 2021. Diversity and distribution of
macrofungi of Himachal Pradesh. National Web
Conference on Mushroom 2021- Mushroom
Biology: Opportunitiesand Challenges- 15-17 April,
2021at ICAR-DMR, Solan. p. 4.

V.P.Sharma, Anupam Barh, Kanika Sharma, Shwet
Kamal, Sudheer Kumar Annepu
2021.Characterization of Indian Lentinula edodes
germplasm for yield and quality improvement.
In:1ISMS e-Congress 2021 w.e.f. 14-17 September,
2021.pp. 23-24.

V.P. Sharma, BabitaKumari and Shwet Kamal 2021.
Diversity of wild Mushrooms from Himachal
Pradesh (India). In:ISMS e-Congress 2021 w.ef.
14-17 September, 2021.

V.P. Sharma, Shwet Kamal and Manjit Singh 2021.
Indian Mushroom Industry: History and Status.
In:1ISMS e-Congress 2021 w.e.f. 14-17 September,
2021.
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V.P. Sharma. 2021. An expert lecture on “ Straina
improvement and cultivation technology of shiitake
mushroom” on 09.03.2021 in a 21 days national
training programme on mushroom production and
processing technology organized by IGKV, Raipur
and NADCL, Baramullah from 2-22 March 2021.

V.P. Sharma. 2021. Delivered a keynote lecture on
“ Status of mushroom production and protection in
India’ in National Web conference on Mushroom,
“Mushroom Biology: Opportunitiesand challenges’
from 15-17 April 2021 jointly organized by
Mushroom Society of Indiaand ICAR-Directorate
of Mushroom Research, Solan.

V.P. Sharma. 2021. Delivered atalk on“Mushroom
agribusiness: Opportunities and Challenges”
organized by Bharatiya Engineering Science and
Technology Innovation University, Anantapur,
Andhra Pradesh on 31% July 2021.

V.P. Sharma. 2021. Delivered a keynote lecture on
“Production of mushroom for utilizing agricultural
residues and value addition of mushrooms” in
Webinar on Azadi ka Amrut Mahotsav organized
by CIPHET, Ludhiana on 31.08.2021.

V.P. Sharma. 2021. Delivered a keynote lecture on
“Mushroom as an agri-business activity organized
by Shaheed Rajguru held on 08.10.2021.

V.P. Sharma. 2021. Delivered a keynote lecture on
“Current scenario of mushroomin Indiaand world”
in International Mushroom Festival organized by
Deptt. of Horticulture, Govt. of Uttarakhand on 18-
20 October 2021.

V.P. Sharma. 2022. Delivered an expert lecture on
Shiitake cultivation in webinar on “Medicinal
mushroom cultivation on 14.02.2022 organized by
Depitt. of Horticulture, Govt. of Haryana.

V.P. Sharma. 2022. Attended a national workshop
on shiitake mushroom — possible source of
nutraceutical and next generation functional food
organized by ICAR Research Complex for NEH
Region, Manipur and Society of Biochemistry and
Biotechnology, New Delhi from 22-24 February
2022 and delivered a plenary talk in the inaugural
session on “Present status of Indian mushroom
industry with special reference to shiitake
mushroom”.
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39.

40.

41.

(vi)

V.P. Sharma. 2021. Attended virtual International
Society for Mushroom Science (ISMS) congress
from 14-17 September 2021 (coordinated from
Australia& USA) and made oral presentation.

V.P. Sharma. 2021. Attended virtual 4™ International
Workshop on Mushroom Biology and Technology,
Indonesiafrom 13-14 October 2021 and presented
akeynote lecture.

V.P. Sharma. 2021. Attended Golden Jubilee
International Conference: Global Perspective in
Crop production for Food security (GPCP-2021)
organized by TNAU, Coimbatore from 8-10
December 2021 and delivered a lead lecture on
“Indian Mushroom industry — present status and
future prospects’ from 10-12 December 2021.

Book Chapter

Bijla, S., Avunchikkad, J, Sen, B., Suresh, A. and
Krishnan, P. 2021. Agricultural Research Palicy for
Food Security & Sustainability inIndia. Agricultural
Research, Technology and Policy: Innovations and
Advances. ICAR- NAARM, Hyderabad.

Shirur, M., Barh, A. and Annepu, S. K. (2021).
Sustainable Production of Edible and Medicinal
Mushrooms: Implications on Mushroom
Consumption. In Climate Change and Resilient
Food Systems. Springer, Singapore.pp. 315-346

Sharma, V. P, Barh, A., Bairwa, R. K., Annepu, S.
K., Kumari, B. and Kamal, S. (2021). Enoki
Mushroom (Flammulina vel utipes (Curtis) Singer)
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Breeding. Advances in Plant Breeding Srategies:
Vegetable Crops, pp. 423-441.

Kamal, S, Barh, A., Sharma, K. and Sharma, V.P.
(2021). Mushroom Biology and Advances. In:
Kumar SrivastavaD., Kumar Thakur A., Kumar P.
(eds) Agricultural Biotechnology: Latest Research
and Trends. Springer, Singapore. https://doi.org/
10.1007/978-981-16-2339-4_28

Trivedi, S, Butani, N., Patel,H., Nath, M., Bhatt,
D. (2021). Microbial Consortia and Their
Application for the Development of a Sustainable
Environment. Microbial Technology for Sustainable
Environment, pp. 191-202

Dabral, S., Varma, A., Bhatt, D., Nath, M.
(2021).Serendipita indica Mediated Drought and
Heavy Metal Stress Tolerance in
Plants.Microbiological Activity for Soil and Plant
Health Management, pp. 181-194

Patel, H., Trivedi, S., Bhatt, D., Nath, M., Butani,
N. (2021). Microbe-Mediated Removal of
Xenobioticsfor Sustai nable Environment. Microbial
Technology for Sustainable Environment, pp. 483-
497

Satyal, S.S., Nath, M., Bhatt, M.D., Gohil, T., Bhatt,
D. (2021). Molecular Mechanisms Deciphering
Cross-Talk Between Quorum Sensing Genes and
Major Iron Regulonsin Rhizospheric Communities.
Microbial Metatranscriptomics Belowground, pp.
615-630.
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6. APPROVED ON-GOING RESEARCH PROJECTS
wIdhd dacl B JTHE URATSIATY

Research Projects of ICAR-DMR, Solan (H.P.) for the year 2021
ay 2021 & fIY AIHATU—SIWHAR, Aied (RH.) 3 gae aRISHY

Institute Code| Title Researchers Tentative Period/ Status
Cost of the | Remarks
Project (Rs.
in lakhs) as
provided by
the concerned
Scientists
DMR-2018-2 | Substrate formulation and Dr. Satish Kumar, PI-I 44.95 April, 2018 Completed
standardization of cultivation| Dr. V.P. Sharma, PI-II to
technology of different Dr. B.L. Attri, Co-PI April, 2021
mushrooms Dr. Anil Kumar, Co-PI
DMR-2018-3 | Genetic improvement of Dr. V.P. Sharma, 249.30 April, 2018 to | Completed
mushroom Project Leader March, 2021
1. Strains improvement in Dr. Anupam Barh, Pl 32.00 April, 2018 to | Completed
Pleurotus species Dr. Shwet Kamal, Co-PlI March, 2021
Dr. Anil Kumar, Co-PI
2. Strains Improvement of Dr. V.P. Sharma, PI 39.30 April, 2018 to | Completed
Shiitake mushroom Dr. Shwet Kamal, Co-PlI March, 2021

Dr. Anupam Barh, Co-PI
Sh. Rakesh Kumar Bairwa,Co-PlI

3. Strainal Improvement in Dr. Anil Kumar, PI (Till Oct., 10.00 April, 2018 to | Completed
\olvariella volvacea 2019), Co-PlI till date March, 2021
(Paddy straw mushroom) Dr. Manoj Nath, PI (w.e.f. Oct.
2019) Co-PI (till date)

Dr. Anupam Barh, Co-PI

4. Development of high Dr. Shwet Kamal, Pl 168.00 April, 2018 to | Completed
yielding strains of button Dr. Anupam Barh, Co-PI March, 2021
mushroom Sh. Rakesh Kumar Bairwa, Co-PlI

DMR-2018-5 | Holistic management of Dr. Anil Kumar, PI 34.50 1st April, 2018 | Completed
selected diseases/pests of Dr. V.P. Sharma, Co-PI to 31st March,
different mushrooms Dr. Satish Kumar, Co-PI 2021

Dr. Shwet Kamal, Co-PlI
Dr.Manoj Nath-PI (w.e.f.
1t October, 2019)

DMR-2018-6 | Standardization of cultivation| Dr. Anil Kumar, PI 26.00 1st April, 2019 | On-going
technique for Morchella Dr. Satish Kumar, Co-PI to 31st March,
mushroom Dr. Manoj Nath, Co-PI 2022

DMR-2019-1 | Effect of different packaging | Dr. B.L. Attri, Pl 14.00 July, 2019 to | Completed
material on the shelf life of | Dr Anuradha Srivastava Co-PlI June, 2021

button and Oyster mushrooms
during storage
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DMR-2019-2 | Development of Mushroom | Dr. Anuradha Srivastava-PlI 1.90 October, 2019
and Millets based value Dr. V.P. Sharma, Co-PI to May, 2022
added products
DMR-2019-3 | Impact Analysis of ICAR- Dr. Yogesh Gautam, Co-PI 21.00 1st April, 2019 | Completed
DMR on the Mushroom to 31st March,
Scenario of the country. 2021
DMR-2021-1 | Standardization of substrate | Dr. V.P. Sharma, Project Leader
formulations for mushrooms
Refinement of existing Dr. Shwet Kamal, Pl April, 2021 to | On-going
technologies and Dr. Satish Kumar, Co-PI March, 2024
domestication of some Dr. Anil Kumar, Co-PI
novel mushrooms Dr. Anupam Barh, Co-PI
Dr. Manoj Nath, Co-PI
Dr. Anarase Dattatray, Co-PlI
Dr. Shweta Bijla, Co-PlI
Dr. Brijesh Yadav, Co-PI
DMR-2021-2 | Genetic improvement of Dr. V.P. Sharma, Project Leader | 70.26 April, 2022 to | On-going
Q) mushroom March, 2024
Development of potential Dr. Shwet Kamal, Pl
strains in button mushroom | Dr. Anupam Barh, Co-PI
(Agaricus bisporus) Mr. Rakesh Kumar Bairwa, Co-PI
DMR-2021-2 | Development of potential Dr. Anupam Barh, PI April, 2022 to | On-going
2 strains in Pleurotus spp and | Dr. Shwet Kamal, Co-PI March, 2024
Lentinula edodes and Dr. Dr. Manoj Nath, Co-PI
Flammulina velutips
DMR-2021-2 | Development of potential Dr. Manoj Nath, PI April, 2022 to | On-going
3) strains in Volvariellavolvacea, | Dr. Satish Kumar, Co-PI March, 2024
Calocybe indica and Macrocy | Dr. Anupam Barh, Co-PI
be giganteum Dr. Anil Kumar, Co-PI
DMR-2021-3 | Crop Protection in mushroom | Dr. V.P. Sharma, Project Leader | 15.31
DMR-2021-3 | Development of resource Dr. Satish Kumar, PI April, 2021 to | On-going
Q) efficient technologies for the April, 2023
management of major insect/
pests of mushrooms
DMR-2021-3 | Re-defining epidemiological |Dr. Anil Kumar 36.50 April, 2021 to | On-going
2) parameters and management March, 2023
approaches for major
mushroom pathogens
DMR-2021-4 | Development of Novel Value |Dr. Anuradha Srivastava, Pl 25.45 August, 2021 tg On-going
Added Products from Selected| Dr. B.L. Attri, Co-PI July, 2023
Medicinal Mushrooms Dr. Anarase Dattatray Arjun, Co-PI
DMR-2021-5 | Application of solar energy |Dr. Anarase Dattatray, Pl 1.60 August, 2021 | On-going
in mushrooms drying Dr. BL Attri, Co-PI to July, 2022
DMR-2021-7 | Impact assessment of selected | Dr. Shweta Bijla, Pl 4.10 August, 2021 | On-going
technologies developed by to July, 2024
ICAR-DMR
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Title of the Project P1 of the Project Tentative Cost of | Period/Remarks | Funding Agency
the Project (Rs.)

Collection and Dr. V.P. Sharma-PI, Rs.1,45,42,960.00 | 01.10.2019 to DBT’s Twinning

characterization of Dr. Sudheer Kr. Annepu, Co-PI | (ICAR-DMR, 30.09.2022 programme

indigenous Shiitake Dr. Anupam Barh, Co-Pl Solan

(Lentinula edodes) and | Dr. Shwet Kamal, Co-Pl Rs.36,72,120.00)

DNA barcoding of

Oyster (Pleurotus sp.)

mushroom germplasm

for commercial

exploitation

Development of Dr. Satish Kumar, PI Rs.15,10,880.00 | October, 2019to | DBT

cultivation technology | Dr. V.P. Sharma, Co-Pl October, 2022

for medicinal

mushrooms Cordyceps
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7. CONSULTANCY AND ADVISORY SERVICES
WM 3R HollgdR Adiu

Advisory services were given by ICAR-DMR, Solan
through website, mobile apps, e-mails, telephones and face
to face interactions on various aspects of mushroom
cultivation, training and marketing. On an average there
were about 20-25 queries per day received either by mail/
phone/personal visits which were replied. The majority
of queries were related to training programmes under
various components followed by mushroom cultivation,
spawn and marketing of mushrooms. Group of farmers
from several parts of the country and students from
variouseducational institutions visted the directorate
during 2021 and they were briefed about various facilities
and services rendered by ICAR-DMR, Solan. More than
750 farmers, students and other visitors were attended at
transfer of technology (ToT) section of the Directorate. The
details of the visitors have been given in table 7.1.

WHIII—SIVAAR, | §RI Jadrse, Aergd VU, $—Hd,
CAHH ® ARIH H R B I, JReE 3R fauuE &
fafr Ugqgell ™R HegdR Warg < T8 | fae ufdfes
ST 20—25 U AT Al Hel /B / AfhTd Jeldbrdl |
oI B 9, e SR fear Srar o | sifierer ge g
B W, WH AR G & fauoe & 91g = gedl &
qEd VRO SRiEH | Waftd O oW & $y Bl B
el & Wg iR fafe= Qerfdres |l & BTEl o 2021
% IR FETerd T ST AT 3R T2 SMERiIaR—<Igmar,
e RT UG &1 W1 arell fafi=T gfdenall ok wamsii &
IR AFER & Mg | Fewned & denfiel swdiaR
(C1TET) oI H 750 W 1S fHdEl, B SR o
SNIGHT = 9T forar | STgd! BT fderor arferr 7.1 # faan
2|

Table 7.1. Individual and group visits in ICAR- DMR, Solan during 2021
aIferaT 7.1 A1.H.3U— SITHIAR, Aiad 4 Afh 3R G BT IRT— 2021

S.No. Individual/ Group Number Date

.9 ke / g &= GINES

1 |Anu Bansal, Yamunanagar, Haryana / 3/ d9d, J4AR, gRaron 2 07.01.2021
2 |C N Singh (Press: Dainik Bhaskar) / 91 T R (q=@rRar e W) 2 19.01.2021
3 [Biblu from Chandigarh, Punjab / fdes, @i€ive, bwire 2 19.01.2021
4 |Himanshu/ f2arg] 1 20.01.2021
5 |Johar Singh, Saharanpur, U.P. / Siiex 8, HeRAYR, SR Ia9 2 30.01.2021
6  |Aarti Shukla, KVK, Kandaghat, Solan, H.P. / IRl gJaret, ®fde, Perare, 1 01.02.2021

e, fearae gew
7 |Mukesh Sharma / H&91 Tl 1 03.02.2021
8  |Virender Sahu, Nahan, Sirmour, H.P. / dNs 918, e+, RRAR, fddma ue 2 04.02.2021
9  |D.P. Sharma, KVK, Kandaghat, Solan, H.P. / € @ 3Hf, &fd®, ®erere, 09.02.2021
e, fearde gew

10  |Anil Sharma, Uttarakhand / 3ffTel 91, STRIETS 2 16.02.2021
11 |Sunil Chaudhary, CST Solan, H.P. / Jiel =er), ¥ U9 <1, Wier, fevrad sew 2 17.02.2021
12 |Surender Singh, Panchkula, Haryana / 93 g, g=idyer, gRarom 3 23.02.2021
13 |Tarun Kumar / 799 AR 1 23.02.2021
14 |Farmers, KVK, Kandaghat, Solan, H.P. / $5&, &fd®, werare, Ao, fZArad aaw 28 24.02.2021
15  |Ashwani Kumar / 3/%J1 HAR 2 24.02.2021
16  |Rakesh / X1 2 01.03.2021
17  |Ashok Chauhan, NABARD, Solan, H.P. / 32lie dlgM, dmeTe, diaH, amad uew 02.03.2021
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18 | Daya Ram, Dharot, Solan, H.P. / ST I ¢Ric, |ied, RAmad uee 1 03.03.2021
19 | Pushpraj, Solan, H.P. / RISl Wiei, fadmae saer 2 04.03.2021
20 | Vivek, Shimla, H.P. / fada, Ran, feamae yawr 3 04.03.2021
21 | Garim, Haryana / TR, gRamom 2 05.03.2021
22 | Yugeet, Chambaghat, Solan, H.P. / Jifid, e, famd gew 1 08.03.2021
23 | Santosh, Salumna, Solan, H.P. / |ay, dAI, Hie, f3Aarad wew 6 08.03.2021
24 | Meenakshi, Dehradun, Uttarakhand / firefl, <&v1gd, STRIES 5 10.03.2021
25 | Inderpal, Haridwar, Uttarakhand / $501el, RgR, STRIES 2 10.03.2021
26 | Ran Partap, U.P. /19T YdTd, STR U<9 3 16.03.2021
27 | Suresh Kumar, Solan, H.P. / G331 GAR, |ieH, fRArdd gew 3 17.03.2021
28 | Ankush Choudhary / 3{@eT =il 1 19.03.2021
29 | Ravinder Sharma, Solan, H.P. / Xfdex 3, e, fedmae uawr 1 20.03.2021
30 | Sunil, Dheoti, Solan, H.P. / ge, &41€1, Ao, fRarad uee 1 21.03.2021
31 | Deepak, U.P./ €U, STR UasT 1 01.04.2021
32 | Samrita Kumari /991 HARI 2 01.04.2021
33 | Basant Singh, Noida, U.P. / s5id g, FfTer SR 7o 3 05.04.2021
34 | Gurpinder Sharma, Chandigarh, Haryana / TRfUeR ¥, g<ivre, gRamn 3 05.04.2021
35 | Maneesh, Kasauli, H.P. / 7=, Siiell, fadmae yaer 4 11.04.2021
36 | Puru Chand Sarah, Sirmour, H.P. / 7% 4% #’18, RRAR, fevrad ua 2 11.04.2021
37 | Makhinder Singh, Punjab / ARaex R7g, uoie 2 12.04.2021
38 | Bhupinder Singh, Solan, H.P. / 9fier Rz, e, fewma uew 2 08.06.2021
39 | Tanuj, Shimla, H.P. / @<, Ren, fRaraa uew 1 11.06.2021
40 | Leela Devi, Solan, H.P. / ofier <di, e, R gew 2 16.06.2021
41 | V.P. Chaudhary, Chandigarh, Haryana / @. @ @ert, =<nre, &R 2 17.06.2021
42 | Suryakant Singh, U.P. / fi@id 8, IR wew 2 24.06.2021
43 | Susheel Kumar, Haryana / g3idl AR, Rarom 3 28.06.2021
44 | Gulshan Singh, Sirmour, H.P. / 7o 8, RRAR, fedma yewr 2 30.06.2021
45 | Bhupander Sharma, Solan, H.P. / U= ¥/i, |, feome geer 2 06.07.2021
46 | Farmers, KVK, Kandaghat, Solan, H.P. / $%®, @fdw, derere, dieH, fddrdd wae 21 07.07.2021
47 | Joginder Bansal / Sifire® §9e 1 08.07.2021
48 | Rajinder, Kumarhatti, Solan, H.P. / Jeie, HAREE], e, fdAme ues 2 08.07.2021
49 | Nitin Kumar / ffa= PR 5 13.07.2021
50 | Shri Wastar / 51 9% 1 13.07.2021
51 | Gurudyal, Rampur, Shimla, H.P. / To&aTdl, IMR, Rel, fEAme ye 2 13.07.2021
52 | Sanjay, Chandigarh, Haryana / 5isrd, GSITe, gRamm 1 14.07.2021
53 | M.L. Verma, Solan, H.P. / T Ta 3, Wier, fEAmad uaer 1 15.07.2021
54 | Gurmeet, Chandigarh / T, <iTg, gRamn 1 16.07.2021
55 | Sidhart Kumar, Delhi / R¥gd &R, facell 10 19.07.2021
56 | Jitan Singh, Chandigarh / Sfias g, @<rTe, gRamn 3 22.07.2021
57 | Rahul, Chandigarh, Haryana / JIgdl, ISrTe, 8RO 2 23.07.2021
58 | Vishabjeet, Punjab / faasiia, goimg 2 24.07.2021
59 | Jagdeep, Haryana / ST, gRaror 1 26.07.2021
60 | Dr. Shikha, Delhi / €f. R, faeelt 1 31.07.2021
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61 |K.R.Chauhan, Shimla, H.P./ & 3R drer, R, feamae uewr 3 31.07.2021
62 |J. C. Dash, Bengaluru / S 91 S1, % 2 03.08.2021
63 | Anand Kumar, Mumbai / 39 AR, s 1 06.07.2021
64 | Nitin Sharma, Dehra, Kangra, H.P. / ffa= 3mf, <81, oirer, fRamere wew 2 06.07.2021
65 |Parveen Gupta, Shimla, H.P. / WRa w1, R, fearad e 2 07.07.2021
66 | Lalit Kumar, Ropar, Punjab / dfefd HAR, U, UoTq 1 09.07.2021
67 |Nishant / fena 1 17.07.2021
68 |R.P. Singh, Ambala, Haryana / 3R Ui g, arrer, gRamn 1 17.07.2021
69 |Farmers, KVK, Kandaghat, Solan, H.P. / %®, &fd®, ®erere, |ieH, feardd uew 14 18.07.2021
70 | Shruti Sood, Chandigarh / gfd 98, d<Me 3 24.07.2021
71  |Hemant Attri / 25 330 2 24.07.2021
72 | B.H. Sharma, Dharot, Solan, H.P. / €t = M, ¢Rie, e, fRumd yewr 25 26.07.2021
73 | Anil Sharma / 3t 3t 2 27.07.2021
74 | Satnam Singh, Delhi / Fa=™ g, el 2 28.07.2021
75 | Vikram, Muzzafarnagar, U.P. / fa&¥, JoqbTR, SR J<9 2 31.07.2021
76 | Anand Gupta / 3THe il 3 31.07.2021
77 | Gurmeet Singh, Chandigarh / =HId 8, @<ie 2 31.07.2021
78 | D.R. Bharadwaj, Solan, H.P./ S 3R ¥RgN, Aie, RAmae uew 1 03.09.2021
79 | Vishal Nohra, Daar / fawrmel =iewr, TR 2 03.09.2021
80 | Devpuri, Rekongpeo, Kinnaur, H.P. / 3aqs, ReITiual, &=k, fearad uaw 4 04.09.2021
81 |Ashok Verma, Solan, H.P ./ 31eid T, ST, fewmet weer 1 06.09.2021
82 |Dhyan Singh / eam9 {78 1 06.09.2021
83 | Vinod Kumar / fadig &R 2 10.09.2021
84 | Jyotika Gupta / SfiaT e 2 18.09.2021
85 | Vinod Beni / fasirg s+ 2 21.09.2021
86 | Ajit Singh / 3rsiia 78 1 05.10.2021
87 | Santosh Kumar, Shimla, H.P. / Sa GAR, Rman, fRamad wew 2 06.10.2021
88 |Dr. Rajesh /St oter 25 08.10.2021
89 | Mr. Vijay, Mandi, H.P. / fava, %S, fewraat uewr 15 11.10.2021
90 |Sanjay Kumar / 55d BAR 1 18.10.2021
91 |Avinesh Raj / ifa=er 1o 4 18.10.2021
92 |Rajesh Sharma / 3roTer I 4 20.10.2021
93 | Suraj, Solan, H.P. / I3¥, Ao, f3Amaa gew 3 21.10.2021
94 | Nitin Jain, Shimla, H.P. / ffe= <9, Ren, fevmae uew 1 21.10.2021
95 | Vikesh Chauhan, Solan, H.P. / fdd& =iigM, WreH, fRrad uewr 1 25.10.2021
96 | Shubham Thakur, Solan, H.P. / 39 314, Wiel, fRerad weer 2 25.10.2021
97 | Arun, Solan, H.P. / 3r6v1, Wiei, fRarae uew 1 30.10.2021
98 | Amar Sharma / 3R I 3 08.11.2021
99 | Mayank, Chandigarh, Haryana / 7@, T€rTe, gRaToT 2 08.11.2021
100 | Ashrit, Solan, H.P. / anf3a, Ste, fRwre wew 1 09.11.2021
101 |Students, UHF Nauni, Solan, H.P./ 5=t fasafdene & =, Ao, Bam@a e 46 09.11.2021
102 |Baljeet, Karnal, Haryana / eToild, &xATel, RTOM 1 09.11.2021
103 | Abhishek, Mumbai / 3y, §a3 1 09.11.2021
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104 | Mayank Pathak, H.P. / 7% d1e®, Remad uew 2 10.11.2021
105 | Nilima Tunnu, Mumbai / iferr €=, §ds 2 11.11.2021
106 | Diksha Sharma, Solan, H.P./ e e, |iefd, R gew 1 11.11.2021
107 | Rajan, Patiala, Punjab / 15, gfearer, ool 2 15.11.2021
108 | Sawastik Sharma / HaTRe Tl 2 16.11.2021
109 | Deevijj, Uttarakhand / <faw, STRIES 2 17.11.2021
110 | Rajiv Aggarwal, Nainital, Uttarakhand / ITsiid 37TRaTe], w=iidTdl, STRIES 2 18.11.2021
111 | Shubham, Parwanoo, Solan, H.P. / %4, W, Wle, fBarad geer 2 23.11.2021
112 | Gagan Singh, Chandigarh / 7= g, =<SnTg 2 25.11.2021
113 | Students from UHF Nauni, H.P. / i1 fasafdenea & o, |ieM, fRardd gew 15 26.11.2021
114 | Mayank Pathak, H.P. / 7% UTo®, fRerad weer 2 27.11.2021
115 | Kishor Chand, Hamirpur, H.P./ feiR @€, s{RYR, fBamae gew 2 29.11.2021
116 | Navneet, Ambala, Haryana / S/a=id 3rTelT, Rarom 4 29.11.2021
117 | Farmers from Dehradun, Uttarakhand / S8R5, STRIES ¥ fbam 14 01.12.2021
118 | Mayank Sharma, Kandaghat, Solan, H.P. / 3@ ¥, ®ereTe e 1 02.12.2021
119 | Farmers from Sonepat, Haryana / \iriad, gRamm & faam 30 03.12.2021
120 | Farmers from Patiala, Punjab / afearet, use & 58 03.12.2021
121 | Nirmal, Haryana/ﬁﬁ?ﬂ, g 1 04.12.2021
122 | Farmers from Punjab / UTe 9 fdam 25 07.12.2021
123 | Dr. Rajesh Rana, ATARI, Ludhiana / Sf. ITeier <101 R, 3Rl 3 08.12.2021
124 | Farmers from KVK, Kandaghat, Solan, H.P. / $5®, &fdw, derere, died, fRamead sew | 17 09.12.2021
125 | Jung Bahadur, Mohali, Punjab / ST 98Tgz, ATgTell, Uaid 2 09.12.2021
126 | Farmers from Haryana / gRarom & féam 24 15.12.2021
127 | Mayank Gupta, Delhi / %% T, feeed! 2 15.12.2021
128 | Hitender, Jagjitnagar / fRdieR, STefiqR 2 15.12.2021
129 | Farmers from Rajasthan / oo™ A fdam 45 17.12.2021
130 | Farmers from Baru Sahib, H.P. / 95 ¥1fzd, fearaa & & 13 17.12.2021
131 | Students from Baru Sahib, H.P. / 95 @1f2q, fearaa & 8™ 65 17.12.2021
132 | Kiran Thakur, Shivala, U.P. / fRvT 3TaR, Riare, SR Jee 2 17.12.2021
133 | Hari Krishan, Kullu, H.P. / &1 59, Foe, SR wed 4 18.12.2021
134 | Abhishek, Mumbai, Maharashtra / 3%, FeRTE 1 20.12.2021
135 | Ashok Chauhan, Solan, H.P. / 3l e, Wier, feamad 1 20.12.2021
136 | Nishant, Gujarat / /21, oI 3 21.12.2021
137 | Farmers from KVK, Lahaul Spiti, H.P. / 35, @fd, dreldl Wk, farad uew 15 22.12.2021
138 | Banti, Solan, H.P. / ¥, Sie, R 1 27.12.2021
139 | Dev Raj, Kullu, H.P. / 3 319, o], femmaet 2 27.12.2021
140 | Ayanshi, Solan, H.P. / 3raef, Wi, fRarere 2 28.12.2021
141 | Surusham, Shimla, H.P. / g&w, Rmer, faaree 3 29.12.2021
142 | Farmers from Bilaspur, H.P. / ReqR, fewrad s 1 foam 35 30.12.2021
Total number of visitors (individuals and groups) 781

ST B Bl [T (@R 3R TR
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Techno Economic Feasibility Reports (TEFRs) for
2021:

Two hundred seventy seven numbers (277 Nos.) Techno-
Economic Feasibility Reports (TEFRS) for setting up of
Mushroom Units of 20, 50, 100, 200, 500, above 500 Ton
per annum capacity of Growing units of white button,
Button mushroom compost production, Spawn production,
Oyster, Ganoderma, Shiitake, processing units etc. have
been prepared for mushroom growers/firmsfrom different

2021 & foavu dgefla Arfdre w@asrdar Ruid
(ETSUBIAR):

Hhe g, 9S4 Gr &I I SHIAl Bl 500 T Ufd
Y &7 20, 50, 100, 200, 500 I W FHIFAT DI RATIAT B
forg <1 |l IeR A& (277 A1) A6 —3NS Faeriar
R (EIETHIR) <27 B faffe =il W v et / wAt
& oIy @re IeuTeH, WA STed, Jfavey, e, Rem,
TR FPTET AT AR Y T € (anfersr 7.2) |

parts of the country (Table 7.2).

Table 7.2 Techno Economic Feasibility Reports for the year 2021
diferdr 7.2 aof 2021 & forg d&al Nf¥e aagertar (& § @ IR) Ruid

S.No. | Name & address Details
1. i) Mr. Neetish Patra & ii) Mr. Sameer Pattnayak, Chandi Mandir Road, | 20 TPA White Button Mushroom
Atanguda Village Bhawanipatna Sadar, Kalahandi, Odisha- 766001 | Growing Unit
2. -do- 200 TPA White Button Mushroom
Compost Production Unit
8 Ms. Mehajbee Qureshi, Liyakat Hussain, Nazima, H N 1, Moli May 200 TPA White Button Mushroom
Sunali, Jeetagaon, Anjanisain, Tehri Garhwal, Uttarakhand - 249121 Compost Production Unit
4. Mr.Manohar Lal, Gahar, PO Batal, Tehsil Arki, District Solan (H.P) 20 TPA White Button Mushroom
Growing Unit
5 Mr. Om Parkash, S/o Sh. Kehar Singh, Village Kalron, Tehsil Ghronda, | 50 TPA White Button Mushroom
District Karnal (Haryana) -136117 Growing Unit
6. Mr. Ranbir Singh, S/o Sh. Kehar Singh, Village Kalron, Tehsil Ghronda] 50 TPA White Button Mushroom
District Karnal (Haryana) -136117 Growing Unit
7. M/s. Shree Gyatri MataAgro Farm, Sh. Babu Lal Saini, Village 100 TPA White Button Mushroom
Pragpura, Jaipur, Rajasthan cultivation
8. -do- 500 TPA White Button Mushroom
Compost Production Unit
9. M/s. Maatari Private Limited, Mr.Prakash Kumar Singh, Plot No. 440/1] Integrated project of 10 TPA
Rehla Garhwa Road, Railway Station Road, Block Bishrampur, Spawn, 300 TPA Compost and 20
Palamu 822124 (Jharkhand) TPA White Button Mushroom
Growing Unit
10. | Sh. Ram Krishan Sharma, Village Balola, PO Tundal, Tehsil Kandaghat, 500 TPA White Button Mushroom
District Solan (H.P) Compost Production Unit
11. Mr. Sumer Chand, S/o Sh. Sadhu Ram, Village Malowala, PO Nahan, | 20 TPA White Button Mushroom
District Sirmour (H.P) - 173001 Growing Unit
12. Sh. Mahesh Chand Bhardwaj, VPO Basantpur, Tehsil Sunni, District 20 TPA White Button Mushroom
Shimla (H.P) -171018 Growing Unit
13. | Sh. Sahil Chhikara, VPO Nizampur, Savda Gherva Road, District 100 TPA White Button Mushroom
Northwest Delhi, Delhi - 110081 cultivation
14. | Mr. Kuldeep Singh, Village Mandwatch, PO Sangna, Tehsil Sangrah, | 20 TPA White Button Mushroom
District Sirmour (H.P) - 173023 Growing Unit
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15. Ms. Deepika Kaith, Village Chayali, PO Subathu, Tehsil - Kasauli, 17 TPA White Button Mushroom
District — Solan (H.P) — 173206 Growing Unit

16. Mr. S.P. Vijayan, 14/78 A, Melaperuvilai, Asaripallam Post, 20 TPA White Button Mushroom
Kanyakumari District, Tamil Nadu — 629201 Growing Unit

17. | Sh.Amar Singh, Village Bhagwanpur, Post Office Bhareli, District 50 TPA White Button Mushroom
Panchkula (Haryana) Growing Unit

18. | Sh. Gurjeet Singh, Village Bhagwanpur, PO Bhareli, District 50 TPA White Button Mushroom
Panchkula (Haryana) Growing Unit

19. | Sh. Gurjeet Singh, Village Bhagwanpur, PO Bhareli, District 500 TPA White Button Mushroom
Panchkula (Haryana) Compost Production Unit

20. Sh. Jagat Ram Sharma, Rampurghat, Poanta Sahib, District 20 TPA White Button Mushroom
Sirmour (H.P) — 173025 Growing Unit

21. | Smt. Jayanti Das, Baghuapali, Post Kamagada, PS Aska, District 150 TPA White Button Mushroom
Ganjam, Odisha— 761122 cultivation

22. | Renu Rautela, Village Budwasidh, PO Buggawala, Tehsil 20 TPA White Button Mushroom
Bhagwanpur, District Haridwar (Uttarakhand) Growing Unit

23. Mr. Sunil, S/o Sh. Nanu Ram, Village Gudha, Tehsil Gharaunda, 20 TPA White Button Mushroom
Karna (Haryana) - 132114 Growing Unit

24, Ms. Rajni Sahni, Village Milk, Naraingarh, District Ambala (Haryana) | 50 TPA White Button Mushroom

Growing Unit

25. | Sh. Tirthanand, S/o Sh. Ramanand, Village Salumna, PO Dharot, 20 TPA White Button Mushroom
Tehsil and District Solan (HP)-173213 Growing Unit

26. Mr. Anuj Sharma, S/o Sh. Panch Ram Sharma, Village Kando, 20 TPA White Button Mushroom
PO Dugana, Tehsil Kamrau, Distict Sirmour (H.P) - 173029 Growing Unit

27. Smt. BimlaDevi, W/o Sh. Ramesh Kumar, Village Harwani, 20 TPA White Button Mushroom
PO Upper Behli, Tehsil Sundernagar, Distrcit Mandi (H.P) Growing Unit

28. Mr. Sanjay Singh Bangari, Village & PO Bangar, Block Thatyur, 20 TPA Oyster Mushroom
Tehsil Dhanolti, District Tehri Garhwal (Uttarakhand) - 249180 Growing Unit

29. Ms. Harmhinder Kaur, W/o Sh. Virender Singh, Village Dhanot, 20 TPA White Button Mushroom
PO Adhwani, Tehsil Jawaamukhi, District Kangra (H.P) - 176036 Growing Unit

30. Mr. Jayanti Prasad, Village Gularamachvapur, Post Bahadurpur, 20 TPA Spawn Production Unit
District Pilibhit (U.P) - 262303

31. Mr. Abhishek Taya, At Ahun Road Sakra, VPO Sakra, District Kaithal | 50 TPA White Button Mushroom
(Haryana) - 136021 Growing Unit

32. -do- 500 TPA White Button Mushroom

Compost Production Unit

33. Director Extension Education, G.B. Pant University of Agriculture & | 20 TPA White Button Mushroom
Technology, Pantnagar -263145, District U.S. Nagar, Uttarakhand Growing Unit

34. M/s. Pahadi Mushroom Farm, Ms. Aradhana Singh Mauja - Horawala, | 100 TPA White Button Mushroom
Tehsil- Vikasnagar, District - Dehradun (Uttarakhand) cultivation

35. M/s. Sidhu’ z Mushroom Closet, Mr. Jagjit Sidhu, Sidhu Farms, 127 TPA White Button Mushroom
Opposite Park Ave, Uppli Rd, Sangrur (Punjab) — 148001 cultivation

36. Mr.Paras, Village Badhal, PO. Bagthan, tehsil Pachhad, District 20 TPA White Button Mushroom

Sirmaur (HP) - 173024

Growing Unit
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37. Ms. Maninder Kaur, Village Dattowal, Adarsh Colony, PO & Tehsil 20 TPA White Button Mushroom
Nalagarh, District Solan (H.P) - 174101 Growing Unit

38. M/s. SR AGRO PRODUCTS (Mushroom Unit), Sh. Pardeep 90 TPA White Button Mushroom
Chaudhary, Village Kulhariwala, Post Office Mandhala, Tehsil Baddi, | Growing Unit
District Solan (H.P) — 174103

39. | M/s. A.K. Mushroom Farm, Mr. Chandan Ray, Village Jitwarpur 50 TPA White Button Mushroom
Nijmat, Ward No. 13, PS Musfil, District-Samastipur (Bihar) - 848134 | cultivation

40. Mr. Vikash Niranjan, Koderma Mushroom House, Goushala Road, 20 TPA Spawn Production Unit
Jhumari Telaiya, Koderma, Jharkhand - 825409

41. Smt. Sushma Devi, W/o Sh. Brij Lal Thakur, VPO Gwalthai, Tehsil 20 TPA White Button Mushroom
Shri Naina Devi, District Bilaspur (HP) - 174201 Growing Unit

42. M/s. Sai Himagro India Private Ltd., Dr. Shweta Rana, Bharaid, 20 TPA Oyster Mushroom
New Palampur, District - Kangra (HP) Growing Unit

43. | -do- 20 TPA Spawn Production Unit

44, Ms. Sweta Devi, D/o Sh. Surat Singh, Village Dunga, PO Bidhoali, 20 TPA White Button Mushroom
Premnagar, Dehradun (Uttarakhand) - 248007 Growing Unit

45. | Mr. Avinash Kumar, Village Rikshar, Distt. Vaishali (Bihar)- 844123 | 50 TPA White Button Mushroom

Cultivation Unit

46. Mr. Rakesh Kumar, S/o Sh. Amro Ram, VPO Kiri, Tehsil & District 500 TPA White Button Mushroom
Chamba (H.P) — 176314 Compost Production Unit

47. | Sh. Abhishek Thakur, S/o Sh. Hem Raj, Village Jole, PO Gharan, 20 TPA White Button Mushroom
Tehsil Jhandutta, District Bilaspur (HP) — 174030 Growing Unit

48. HimendraAgro Pvt. Ltd, Duwa & Malik Complex 2nd Floor Rishikesh | Around 20 tons of Mushroom
Road, Jolly Grant Bhaniyawala, Distt. Dehradun, (U.K.)-248140 Spawn, 2184 TPA Compost
Proposed location: production (per quarter- 3 months)
Plot No. 548/27 & 548/28, Pili Padav, PO. Mithiberi, Tehsil & Distt.
Haridwar, (U.K) -248140

49, Mr. Kamal Kant Maurya, Vill and Post office: Datiyana, 34 TPA White Button Mushroom
distt: Muzaffarnagar, UP — 251001 Growing Unit

50. Mr. Pankaj Kumar, Khata No.214, Khasra N0.384(a) Gujrada Karanpur | 50 TPA White Button Mushroom
Pargana, Pachwadoon, Tehsil Dehradun (Uttarakhand) Cultivation Project

51. Mrs. Suman, Mrs. Heena Chhibber and Mr. Kapil Chhibber, Ambli 50 TPA White Button Mushroom
Talheri Road, Farm Bai Rakba Baka Rakba, Moja Bhukri, H.N0.130, | Cultivation Project
Tehsil Naraingarh, District Ambala (Haryana)

52. M/s. Virk Mushroom Farm, Mr. Sahab Singh, S/o Sh. Shamsher Singh, | 500 TPA White Button Mushroom
Village Killi Bodla, Tehsil Zira, District Ferozepur — 142044, Punjab | Compost Production Unit

53. Mr. Daulat Ram, S/o Sh. Manglu Ram, VPO Janjehli, Tehsil Thunag, | 20 TPA White Button Mushroom
District Mandi (H.P) — 175047 Growing Unit

54, Mr. Tarun Kumar, Village Timli, PO Darwa, Tehsil Kasauli, District 20 TPA White Button Mushroom
Solan (H.P) — 173236 Growing Unit

55. Mrs. Neelu Sharma,Golden City, Near Collectorate Circle, Agro Road | 100 TPA White Button Mushroom
Byepass, Dausa (Rajasthan) — 303303 cultivation

56. Mr.Ankit Thakur, S/o Sh. Inder Kumar Thakur, VPO Chandi, Tehsil 50 TPA White Button Mushroom
Kasauli, District Solan (H.P.) — 173206 Cultivation Project
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57. | Sh. Saty Pal, Village Dinger, PO Mangarh, Tehsil Pachhad, District 20 TPA White Button Mushroom
Sirmour (H.P) Growing Unit

58. | Mr. Prem Singh Bhandari, 120/1-1 Himandri House, Near Osho Ashram, | 100 TPA White Button Mushroom
Post Office Road, Society Area, Clement Town, Dehradun, Uttarakhand) | Cultivation Project

59. M/s. Purnima Mushrom Production Centre Mrs. Purnima,V PO Khariop, 20 TPA Oyster Mushroom
PS Amta, District Howrah (West Bengal) - 711401 Growing Unit

60. Mr. Rajiv Kumar, S/o Sh. Sohan Lal, VPO Gudha, Tehsil Gharaunda, | 20 TPA White Button Mushroom
Karna (Haryana) — 132114 Growing Unit

61. Mr. Robin Saini, S/o Sh. Suresh Kumar Saini, Lower Arniala, PO Kotla| 20 TPA White Button Mushroom
Kalan, Tehsil & District Una (H.P) Growing Unit

62. Mr. Parmod Kumar, S/o Sh. Om Parkash, VPO Rakhi Shahpur, Tehsil | 20 TRPA White Button Mushroom
Kheri Jalab, District Hisar (Haryana) — 125039 Growing Unit

63. M/s. Shree Atevar Agro, Mr. Sachin Kumar Rana, Gram Saloni 50 TPA White Button Mushroom
Urf Rauni, Tehsil Sikandrabad, Bulandshahar (U.P) — 203202 cultivation

64. Mr. Sachin Sharma S/o Sh. Ashwani Sharma, H.N0.90, VPO 200 TPA White Button Mushroom
Sheikhpura Jagir, Karnal (Haryana) — 132001 compost production

65. M/s. Shree Atevar Agro, Mr. Sachin Kumar Rana, Gram Saloni 500 TPA White Button Mushroom
Urf Rauni, Tehsil Sikandrabad, Bulandshahar (U.P) — 203202 Compost Production

66. M/s. K.D. Mushroom Farm, Mr.Kamaldeep Singh, Plot No.5, Bakhli, | 500 TPA White Button Mushroom
Village Bakhli, Tehsil Pehowa, District Kurukshetra (Haryana)-136128 | Compost Production

67. Mr. Divyam Patel, S/lo Sh. Midhai Lal Gangwar, Moh Puraina, Town | 20 TPA White Button Mushroom
Jahanabad, District Pilibhit (U.P) — 262001 Growing Unit

68. Mr. Bharat Bhushan, Village Fagog, PO Baloh, Tehsil Jhandutta, 20 TPA White Button Mushroom
District Bilaspur (H.P) — 174029 Growing Unit

69. Mr. Ashok Kumar S/o Sh. Hari Shankar, Village Khubbapur 20 TPA White Button Mushroom
Khabbarpur, Muzaffarnagar, Pura (U.P) — 251203 Growing Unit

70. M/s. Mama Bhanje Mushroom,Mr. Sushant Mandal, Newriya Colony, | 20 TPA White Button Mushroom
Neoria Husainpur, Neorie, Piliphit (U.P) Growing Unit

71. | Mr. Parveen Kumar, M/s. Dada Devraj Mushroom Farm, VPO Bhaini | 50 TPA White Button M ushroom
Amir Pur, Tehsil Narnaund, District Hisar (Haryana) — 125039 Growing Unit

72. Mr. Madan La Sharma, S/o Late Krishniya Ram, Village Shorti, 20 TPA White Button Mushroom
PO Junga, District Shimla (H.P) — 171218 Growing Unit

73. Ms. Seema Pant, Gram Syari, PO ScriraKhal, District Rudraprayag, 20 TPA White Button Mushroom
Uttrakhand — 246171 Growing Unit

74. Mr. Ajay Rana, S/o Sh. Balbir Singh Rana, Village Inner Akhara, 20 TPA White Button Mushroom
PO Akhara Bazar, District Kullu (HP) — 175101 Growing Unit

75. M/s NalandaAgro, Mr. Ram Sewak Sharma & Mrs. Rita Sharma, 100 TPA White Button Mushroom
Mitramandal Colony, Saket Vihar, Near Siv Narayan Chawk, Anisabad, | cultivation Project
Patna (Bihar)— 800002

76. Mr. Himmat Singh Attri, S/o Sh. Hunar Singh Attri, VPO Parara, 20 TPA White Button Mushroom
Tehsil Dadahu, District Sirmour (H.P) — 173001 Growing Unit

7. Mr. Rohit Kumar, S/o Sh. Inder Singh, Village Bhalta, PO Chhpang, 20 TPA White Button Mushroom

Tehsil Pachhad, District Sirmour (H.P.) — 173001

Growing Unit
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78. Mr. Rohit Kumar, S/lo Sh. Rajbir Singh, Village Manak Mgjara, 100 TPA White Button Mushroom
PO Hollumajra, District Haridwar (Uttarakhand) — 247661 Cultivation Project
79. | M/s.Jaunsar Organics, Mr. Naveen Kumar Verma, Village - Sahiya, Combined project report of 20 TPA
Distt - Dehradun, Uttarakhand — 248196 Spawn, 20 TPA White Button
Mushroom Growing Unit and 500
TPA Compost Production Unit
80. Mr. Akash Verma, C/o Dr. Naresh Verma, Babugarh, Vikasnagar, 20 TPA Spawn Production Unit
Dehradun (Uttarakhand)
81. Mr. Surinder Verma, S/o Sh. Dila Ram, Village Bhainch, PO Kuftu, 20 TPA White Button Mushroom
Tehsil Kandaghat, District Solan (HP) — 173207 Growing Unit
82. | Mr. Ajeet Rawat, Adarsh Nagar, Phase 4, Kundeshwari, Kashipur, 20 TPA White Button Mushroom
Udham Singh Nagar, Uttarakhand — 244713 Growing Unit
83. Mr. Narender Kumar S/o Late Murali Ram, Badon, Trifalghat, 20 TPA White Button Mushroom
Tehsil Sarkaghat, District Mandi (H.P) — 175034 Growing Unit
84, Mr. Chaman Lal, S/o Sh. Nathu Ram, Village Gadon, PO Dharmana, 20 TPA White Button Mushroom
Tehsil Ramsher, District Solan (H.P) — 174102 Growing Unit
85. M/s Natures Best Agro Industries, 680, Jabrera Road, Ambala City 150 TPA White Button Mushroom
(Haryana)—134003 Cultivation Project
86. Mr. Vrishank Sharma, C/o U.K. book centre main bazar, Banikhet, 20 TPA White Button Mushroom
Chamba (H.P) — 176303 Growing Unit
87. Mr. Rajesh Chauhan, S/o Sh. Jagdish Singh, Village Banar, PO Gagal | 20 TPA White Button Mushroom
Shikore, Tehsil Pachhad, District Sirmour (H.P) — 173001 Growing Unit
88. Mr. Dinesh Kumar, Village Nalawan, PO Chalahal, Sub Tehsil Dhami, | 20 TPA White Button Mushroom
District Shimla (H.P) — 171103 Growing Unit
89. | Mrs. Narvada Sharma, W/o Sh. Krishan Chand Sharma, Village Pakoti, | 20 TPA White Button Mushroom
PO Mangoo, Tehsil Arki, District Solan (HP) 171102, 9418500053 Growing Unit
0. Sh. Subhash, VPO-Dhana Kalan, Tehsil-Hansi, District-Hisar (Haryana)| 200 TPA White Button Mushroom
Compost Production & 20 TPA
White Button Mushroom Growing
Unit Integrated project
91. M/s. Zingiber Ventures LLP, Regd.Office: 301, B-40, Yogi Mandir, 20 TPA Shiitake Mushrom
Yogi Nagar, Bori Vali West, Mumbai, Maharashtra Cultivation
Project location: Bavlat, Sindhudurg, Maharashtra
92. Ms. Kiran Sharma, C/o Sh. Dinesh Sharma, Village Dhamkot Binadu | 20 TPA White Button Mushroom
Bakal, Pauri Garhwal (Uttarakhand), 7900147140 (M) Growing Unit
93. | M/s. Anjana Mushrooms, VPO Dodhamb, Tehsil Shahpur, District 20 TPA White Button Mushroom
Kangra (H.P) — 176217, 7876049579 Growing Unit
94. Mr. Aditya Shah, H No 20, Shopping Center, Bakshi Nagar, 50 TPA White Button Mushroom
Jammu (J & K) — 180001 Cultivation Project
95. M/s. Nanhe Mal Organic FoodsLLP, Mr. Nitin Jain, Mr. Puneet Jain, | 500 TPA White Button Mushroom
Mr. Mukul Jain & Mr. Amit Jain, 227, Katra Peran, Tilak Bazar, Cultivation Project
Khari Baoli, Delhi 110006, 9810953953
96. Mr. Suresh Dutt, Village Kunhachi, PO Shoghi, Tehsil and District 20 TPA White Button Mushroom
Shimla (HP) — 17121, 99459536834 Growing Unit
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97. Mr. Khem Chand, S/o Late Sh. Bangali Ram, Village - Ghatta, 100 TPA White Button Mushroom
PO - Kummi, Teh - Balh, Dist. - Mandi (HP) 9418060619, 8091756164 | Cultivation Project
98. Mrs. Savitri, D/o Sh. Amar Singh, VPO Durjanpur, District Hisar 50 TPA White Button Mushroom
(Haryana) - 125052 Growing Unit
99. M/s. AB Mushroom Farm, Mrs.Shakuntla Devi, W/o Sh. Subhash 50 TPA White Button Mushroom
Chander, Gali No.1, New Shyam Nagar Bhiwani Road, Jind Growing Unit
(Haryana) — 126102, 8295044296
100. | Mr. Amit Thakur, S/o Sh. Laxmi Singh, Village Galog, PO Shogi, 20 TPA White Button Mushroom
Tehsil & District Shimla (H.P) — 17121, 99459003946 Growing Unit
101. | Mrs. Anu, W/o Sh. Pankg Kashyap, Village Dhillon, PO Sultanpur, 20 TPA White Button Mushroom
Tehsil & District Solan (H.P)—-173229, 8894020018, 8350969475 (M) | Growing Unit
102. | Mr. Rgjesh Verma, Village Sanwagaon, PO Kelwi, Tehsil Theog, 20 TPA White Button Mushroom
District Shimla (H.P) — 171212, 8219300338 (M) Growing Unit
103. | M/s. IshikaAgro Tech, Mr. Deepak Aggarwal, Regd. Office 777/2, Link | 100 TPA White Button Mushroom
Road (Near Pathwari Mandir), Old Faridabad (Haryana)—121002, Cultivation
991075433
104. | M/s. Vardhan Mushroom, Mr. Kumar Harshvardhan, Arania, Jandaha, | 150 TPA White Button Mushroom
Vaishali, Bihar - 844505 Cultivation
105. | Mr. Annand Kumar, S/o Sh. Bhaiyaram Sah, Village Badka Ramdihara | 20 TPA White Button Mushroom
Post Derwan. District Kaimur (821108) Bihar Growing Unit
106. | Mr. Rgj Kumar,S/o Sh. Jeevan Singh, Village Baul, PO Khurwain, 20 TPA White Button Mushroom
Sub Tehsil Jol District Una (H.P) — 174321, 9882166420 Growing Unit
107. | Sh. Gokul Chandra, Bhagwantpur, Ramnagar Road, Kashipur, 20 TPA White Button Mushroom
Uttarakhand 9358677056 Growing Unit
108. | Mr. Sarthak Mehrotra, Lokmaanpur Choi, District Nainital 500 TPA White Button Mushroom
(Uttarakhand) 8377902207 Compost Production
109. |-do- 50 TPA White Button Mushroom
Growing Unit
110. | Mr. Siddhant Mehrotra, Lokmaanpur Choi, District Nainital 500 TPA White Button Mushroom
(Uttarakhand) 8755341046 Compost Production
111. |-do- 50 TPA White Button Mushroom
Growing Unit
112. | Mr. Atul Mehrotra, Lokmaanpur Choi, District Nainital (Uttarakhand) | 50 TPA White Button Mushroom
Growing Unit
113. | M/s. The Organics Factory, Village Kainchiwala, PO Bhauwala, Tehsil | 20 TPA White Button Mushroom
Vikasnagar, Dehradun (Uttarakhand) — 248198, 7830380089 Growing Unit
114. | -do- 20 TPA Spawn Production
115. | -do- 500 TPA White Button Mushroom
Compost Production
116. | M/sChoudhary Mushroom Farm, Mr. Kamaldeep, S'o Sh. Subhash Chand, | 60 TPA White Button Mushroom
Village Kheri Sheru, PO Titram, District Kaithal (Haryana)-136027 Growing Unit
117. | Mr. Visha Jha, Gram Bacheli, Dara Nagar, Tehsil Datagan;j, District 100 TPA White Button Mushroom

Badaun, Uttar Pradesh. 8750513640, 9555555258

Cultivation Project
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118. | -do- 20 TPA Spawn Production Unit
119. | M/s. Green House Corporation, Salempur, Mehdhood | P2 Phase 3, 50 TPA White Button Mushroom
Sidcul, Haridwar (Uttarakhand) 8941822333 Cultivation
120. |-do- 20 TPA Spawn Production Unit
121. | M/s Pure Agro Mushroom Farm, Mr. Jagjyot Singh, Village Lampur, | 100 TPA White Button Mushroom
Narela, Delhi, 8826520567 Cultivation Project
122. | Mr. Ram Pal, S/o Sh.Nand Lal, Village Kohina, PO Thuran, Tehsil 20 TPA White Button Mushroom
Jhandutta, District Bilaspur (H.P) — 174034, 7018955750, 9459088771 Growing Unit
123. | Mr. Lakshya Sharma, Village Bhidki, Tehsil Hodal, District Palwal 100 TPA White Button Mushroom
(Haryana) 9999299319 Cultivation Project
124. | M/s. Morni Hills Mushrooms, Mrs.Darshna Devi, W/o Mr. Virender 20 TPA Spawn Production Unit
Singh, 1, Baba Sain ITI, Badiyal, Morni Hills, Tehsil & District
Panchkula (Haryana) - 134205
125. | M/s. Bhupal Mushroom Farm, Mr. Hem Raj Bhupal, S/o Sh.Lekh 20 TPA White Button Mushroom
Ram Bhupal, R/o Village Kathalag, PO Padhiun, Tehsil & District Growing Unit
Mandi (H.P) — 175001, 9418462004
126. | Mr. Satywan, S/o Sh.Kishan Lal, Nandgaon, Bhiwani 20 TPA White Button Mushroom
(Haryana)—-127021 Growing Unit
127. | -do- 20 TPA Spawn Production Unit
128. | -do- 500 TPA White Button Mushroom
Compost Production
129. | Mr. Balram, S/o Sh. Ram Kumar, Plot No.18, Shantikunj Colony, 20 TPA White Button Mushroom
Kaimri Road, Hisar (Haryana) — 125005, 7042330907 Growing Unit
130. | Mr. Jaiyant, S/o Sh. Meer Singh, 562, Missri, District Charkhi Dadri 20 TPA White Button Mushroom
(Haryana) — 127042, 9812922064 Growing Unit
131. |-do- 20 TPA Spawn Production Unit
132. | -do- 500 TPA White Button Mushroom
Compost Production
133. | M/s. Luxmi Sales Corporation, Mr. Vijay Kumar, S/o Sh. Net Ram, 50 TPA White Button Mushroom
Village Baniyani, Tehsil Kalanaur, District Rohtak (Haryana) — 122411, | Growing Unit
9253742783
134. | -do- 200 TPA White Button Mushroom
Compost Production
135. | Mrs. Savitri, W/o Mr. Rgjender, VPO Durjanpur, District Hisar 500 TPA White Button Mushroom
(Haryana)— 125052, 8572076404 Compost Production Unit
136. | Mr. Sawrup Singh, S/o Sh. Mohinder Singh, Village Gorsian, 20 TPA White Button Mushroom
PO Jansui, Tehsil & District Ambala (Haryana) Growing Unit
137. | -do- 500 TPA White Button Mushroom
Compost Production
138. | Mr. Pradeep Kumar, S/o Sh. Ratan Singh, Village Ashyari, PO Timbi, | 20 TPA White Button Mushroom
District Sirmour (H.P) — 173029 Growing Unit
139. | Mr. Raminder Singh, C/o Sh.Surinder Singh Sindhu, Sindhu Complex, | 20 TPA Spawn Production Unit
Saproon Road, Solan (H.P)
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140. | Mr. Ranjay Kumar, S/o Sh. Mast Ram, VPO Jheol, Tehsil 20 TPA White Button Mushroom
Dharmshala, District Kangra (H.P) — 176001, 9816984283 Growing Unit
141. | Mr. Kautilya Tomar, 2 Vijay Lok, Mawana Road, Meerut (UP)-250001 | 180 TPA White Button Mushroom
Cultivation
142. | Mrs. MeenaDevi, Village Meethola Fathpur, Haldwani, Nainital 20 TPA White Button Mushroom
(Uttarakhand) — 26313, 99536126219 Growing Unit
143. | M/s. Gupta Mushroom Farm, Mr. Sorabh Kansal, Near Byepass 500 TPA White Button Mushroom
Ismailabad, Kurukshetra, Haryana— 136129, 8607206578 Compost Production Unit
144. | Mr. Pawan Saroha, VPO Jagdishpur, Sonipat, Haryana— 131001, 20 TPA White Button Mushroom
9991428664 Growing Unit
145. | -do- 500 TPA White Button Mushroom
Compost Production Unit
146. | Mr. Bali Ram, S/o Late Sh. Kansiya Ram, Village Dimaina, PO Korag, | 20 TPA White Button Mushroom
Sub Tehsil Haripurdhar, District Sirmour, (H.P.) — 173032, 8628088748 | Growing Unit
147. | Mr. Kamaljeet S/o Sh. Teekaram, Village Kailram (Near PNB), 50 TPA White Button Mushroom
Tehsil Kalayat,District Kaithal, Haryana— 136117, 9079584587 Growing Unit
148. | Mr. Ritesh Thakur, S/o Mr. Chaman Thakur, Village Bhuwali, 20 TPA White Button Mushroom
PO Swahan, Tehsil Shree Naina Devi Ji, District Bilaspur Growing Unit
(H.P) — 174310, 6284065341
149. | Mrs. Santra, W/o Mr. Jaswant, Near Shiv Mandir, Village Harigarh 500 TPA White Button Mushroom
Bhorakh, Bhorak, Kurukshetra (Haryana) — 136128 Compost Production Unit
150. | Mr. Gulshan Soni, S/o Sh. Rattan Chand, VPO Tarkwari, Tehsl 20 TPA Cordyceps Mushroom
Bhoranj, Hamirpur (H.P) - 176045 Production Unit
151. | Mr. Virender Pal, S/o Mr. Zile Singh, Village Dabar Thala, 500 TPA White Button Mushroom
PO Seed Pur, District Karnal (Haryana) — 132117 Compost Production
152. | -do- 50 TPA White Button Mushroom
Growing Unit
153. | M/s. Preet Mushroom Farm, Mr. Jaspal Singh, S/o Sh. Darshan Singh, | 20 TPA Spawn Production Unit
Village Khanal, Khurd, Tehsil Dirba, Distt. Sangrur (Punjab) — 148035
154. | Mr. Parmod Kumar, VPO Rakhi Shahpur, Tehsil Kheri Jalab, District | 500 TPA White Button Mushroom
Hisar (Haryana) — 125039 Compost Production
155. | Mr. Tulsi Ram, Village Atohan, District Palwal, Haryana— 121102 100 TPA White Button Mushroom
Cultivation
156. | M/sMirzapur Agro India, Mr. Alok Raj, Vill-Mirzapur, PO-Mirzapur | 100 TPA White Button Mushroom
Khurd, PS-Janta Bazar, Dist-Saran, Bihar, Pincode-841403 Cultivation
157. | Mr. Pratap Singh Rawat, Ward No.8, Fatehpur Herbertpur, Vikasnagar, | 500 TPA White Button Mushroom
Dehradun (Uttarakhand) — 248142, 7579281615 Compost Production
158. | Mr. Sawrup Singh, S/o Sh. Mohinder Singh, Village Gorsian, PO Jansui, | 1000 TPA White Button Mushroom
Tehsil & District Ambala (Haryana) 9416665992 Compost Production
159. | -do- 50 TPA White Button Mushroom
Growing Unit
160. | M/s. Nain Mushroom Farm, Mr. Ashu, Village Mehlan, PO Sounta, 1000 TPA White Button Mushroom

District Ambala (Haryana) — 134003, 9896865830

Compost Production
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161. | M/s. Khumbii Enterprises, Mrs. Shilpa Minhas, Village Kotda 20 TPA Oyster Mushroom
Kalyanpur, PO Kotti Sahaspur, Dehradun (Uttarakhand) — 248197 production unit

162. | -do- 20 TPA Spawn Production Unit

163. | M/s. Aggarwal Farm, Sh. Sumit Garg and Sachin Garg, Ruhani 1000 TPA White Button Mushroom
Departmental Store, Near Surbhi Palace, Ismailabad, Dist. Kurukshetra,| Compost Production
Haryana)

164. | Udhyan Vibhag, Distt. Uttarakashi, Uttarakhand, Chief Horticulture 500 TPA White Button Mushroom
Officer, O/O Chief Horticulture Officer, Uttarkashi (Uttarakhand) Compost Production

165. | -do- 20 TPA Spawn Production Unit

166. | M/s. SRK Health and Wellness Solutions, Mr.Rohit Kakkar, 1% Floor, | 20 TPA Ganoderma Mushroom
425/6A, Street No.05, Bhola Nath Nagar, Shahdara, Near Jharkhandi | Cultivation Unit
Mandir Marg Road, Delhi — 110032

167. | M/sKharpude's Premium Mushrooms, Mr.Kundan Dattaraj Kharpude, | 365 TPA White Button Mushroom
At Walunj, Taluka/District Ahmednagar, (M aharashtra) - 414006 Cultivation

168. | M/s. Shiv Guddi Mushroom Farm, Mr. Shiv Kumar, VPO Lohari Jatu, | 50 TPA White Button Mushroom
District Bhiwani (Haryana) — 127032 Growing Unit

169. | Mr. JawalaRam, S/o Mr. Sada, VPO Ambli, Tehsil Naraingarh, District | 50 TPA White Button Mushroom
Ambala (Haryana) — 134203 Growing Unit

170. | Mr. Vikas Chamali, Village Bonga, PO Joshiyara, Tehsil Bhawari 20 TPA Oyster Mushroom
(Uttarakhand) — 249193 Cultivation

171. | Sh. Hari Ram, S/o Sh. Lutira Ram, VPO Majog Sualtani, Tehsil & 200 TPA White Button Mushroom
District Hamirpur (H.P) - 177020 Compost Production Unit

172. | Ms. Sarika Jaikaria, Flat No.21-D, Ujjwal Apartments, H-Block, 20 TPA White Button Mushroom
Vikaspuri, New Delhi Project site: Dharamshala (H.P) Growing Unit

173. | Mrs. Khushboo Kumari, W/o Mr. Panchanand Singh, At+PO 20 TPA Spawn Production Unit
Jaitpur, PS Barahiya, District Lakhisarai, Bihar

174. | Mr. Vivek Pallava, S/o Sh. Ramakant Chaudhary, C/o Sh. Ganesh 50 TPA White Button Mushroom
Kumar Mishra, S/lo Late Mahesh Prasad Mishra Village Bajitpur Growing Unit
Narsanda, Post Kumar Bgjitpur, Ward No.9, Thana Patepur, Distt.
Vaishali, Bihar — 843110

175. | M/s Nutrifresh Agro, Mr. PN. Singh, Village Yari, Post Aurangabad, 500 TPA White button Mushroom
District Aurangabad (Bihar) 824101 Cultivation

176. | M/s. Rgj Infracon, Mrs. Subhadra Mishra, Talakia,Oupada, Balasore, 100 TPA White button Mushroom
Odisha, Pin-756049 Cultivation

177. | Mr. Anand Pratap Singh Yadav, Village Kakaraiya, Tehsil Saifai, 35 TPA White Button Mushroom
Dist Etawah (UP) - 206253 Cultivation

178. | Mr. Hemant Kumar, S/o Sh. Shri Niwas, VPO Khera Bakhta, Jind, 50 TPA White Button Mushroom
Haryana Growing Unit

179. | Mr. Surender Singh, S/o Sh. Lakhmi, VPO Khera Bakhta, Jind, 50 TPA White Button Mushroom
Haryana Growing Unit

180. | M/sThe Mushroom Barn, Mr. Gaurav Mehta and Mr. Manish Gera, 295 TPA White Button Mushroom
24 EC Road, Survey Chowk, Dehradun (Uttarakhand)-248001, Growing Unit
Location: Village Jalalpur Dada, Tehsil - Bhagwanpur, District -
Haridwar (Uttarakhand)-247661
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181. | Mr. Kulbir S/o Sh. Chudiya Ram, VPO Ghimana, District Jind, 50 TPA White Button Mushroom
Haryana Growing Unit

182. | Mr. Naresh Kumar, S/o Mr.Prem Chand, Village Beri Bhattan, PO 20 TPA White Button Mushroom
Bhukkar, Tehsil Bhoranj, District Hamirpur (H.P) — 177024 Growing Unit

183. | Mr. Kaku Ram, S/o Mr.Shibo Ram, Village Palan, PO Sirdi, Tehsil 20 TPA White Button Mushroom
Bharmour, District Chamba (H.P) — 176315 Growing Unit

184. | Mr. Anand Singh Bisht, Village Buri Bana, PO Kasiyalekh, District 20 TPA White Button Mushroom
Nanital, Uttarakhand - 263132 Growing Unit

185. | Mr. Parveen Kumar, S/o Mr. Udho Ram, Near Khera Road, 20 TPA White Button Mushroom
Bhawama, Tehsil Palampur, District Kangra (HP)-176083 Growing Unit

186. | M/s. Virk Mushroom Farm, Mr. Sahab Singh, S/o Mr. Shamsher Singh, | 20 TPA White Button Mushroom
Village Killi Bodla, Tehsil Zira, District Ferozepur (Punjab) - 142044 | Growing Unit

187. | Mr. Sumit Kumar, S/o Sh. Inder Singh, Village Manjhol, PO 20 TPA White Button Mushroom
Kiarighat, Tehsil Kandaghat, District Solan-173234 (HP Growing Unit

188. | Mrs. Reena Devi Singhal, W/o Mr. Deepak Kumar Singhal, Plot No. 4, | 50 TPA White Button Mushroom
KhasraNo0.432, Village Sultanpur, Main MG Road, New Delhi—110030| Cultivation

189. | Mrs. Kiran Bala, W/o Mr.Rajesh Kumar, Village Kalona, PO Hallan, | 20 TPA White Button Mushroom
Sub Tehsil Ronhat, District Sirmour (H.P) — 173027 Growing Unit

190. | Mrs. Charanjit Kaur, Village Nichli Sandholi, PO Haripur Sandhali, 20 TPA White Button Mushroom
Tehsil Baddi, District Solan (H.P) - 173205 Growing Unit

191. | -do- 20 TPA Spawn Production Unit

192. | Mr. Mohit Kumar S/o Sh.Vinay Kant, Village Malakpur, Near Krishna | 500 TPA White Button Mushroom
Colony, Tehsil Gharaunda, District Karnal (Haryana) - 132114 Compost Production Unit

193. | -do- 20 TPA White Button Mushroom

Growing Unit

194. | Mr. Ajay Kumar Arya, S/o Sh. Rajendra Prasad Arya, Village 20 TPA White Button Mushroom
Bhagwanpur, Post Danpur, Tehsil Rudrapur, District Udham Singh Growing Unit
Nagar, Uttarakhand — 263153

195. | Mr. Jagjit Singh, S/o Sh. Balbir Singh, Sisai Road, Village Sainipura, | 100 TPA White Button Mushroom
Hansi, Hisar (Haryana) Cultivation

196. | Mr. Rakesh Kumar, S/o Sh. Krishan Chand Sharma, Village Bhater, 20 TPA White Button Mushroom
Tehsil Naina Devi, Zakat Khana, Bilaspur (HP)-174011 Growing Unit

197. | M/s. Shakumbari Enterprises, Mr. Saurabh Jain & Mr.Rakesh Jain, 20 TPA White Button Mushroom
Village Gadwag, PO Challi, Tehsil & District Shimla(H.P) Growing Unit

198. | Mr. Anshuman Singh, Show Boat Kothi, AraBuxar Road, PO 20 TPA White Button Mushroom
Dumraon, District Buxar, Bihar — 802136 Growing Unit

199. | M/s. R.K. Coaters, Mr. Raveesh Chandra Tyagi, S/o Sh.Ramesh 50 TPA White Button Mushroom
Chandra, Salempur Indistrial Area, Near Roorkee, District Haridwar, | Growing Unit
Uttarakhand — 247667

200. | Mr. Nitin Kishore Sharma, Village Rounri, PO. Ghaini, Tehsil Sunni, | 20 TPA White Button Mushroom
District Shimla (H.P) Growing Unit

201. | Mrs. AnjanaDevi, W/o Sh. Vishal Kumar, V.PO. Gaura, Tehsil 20 TPA White Button Mushroom

Kandaghat, District Solan (H.P) — 173212

Growing Unit
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202. | Mrs. Savita, W/o Sh. Amar Singh, Village Round, Tehsil Kandaghat, 20 TPA White Button Mushroom
District Solan (H.P) — 173212 Growing Unit
203. | Mr. Anand Kumar, VPO Bhora Kalan, District Gurgaon, 50 TPA White Button Mushroom
Haryana 122413 Growing Unit
204. | Sh. Vishal, S/o Sh. Vinay Kant, Village Malakpur, Tehsil Gharaunda, 500 TPA White Button Mushroom
District Karnal (Haryana) - 132114 Compost Production Unit
205. | M/s. Dream Mushroom Farm, Mr. Subodh Kumar, S/o Late 50 TPA White Button Mushroom
Sh. Balwant Singh, VPO Nanhera Anantpur, Tehsil Roorkee, Growing Unit
District Haridwar, Uttarakhand — 247668
206. | M/s. Hanumanth Kripa Food Corporation, Mr. Prashant Shukla and 200 TPA White Button Mushroom
Mr. Vishal Shukla, Village Gummawala, Pargana and Tehsil Roorkee, | Growing Unit
District Haridwar (Uttarakhand)
207. | Mrs. Sudesh Kumari, W/o Mr. Dinesh Kumar, Village Chamkuli, 20 TPA Oyster Mushroom
P.O. Jagjitnagar, Tehsil Kasauli, District Solan (H.P) Growing Unit
208. | Mr. Raghubeer Singh, V.PO. Manpur Devera, Tehsl Paonta Sahib, 20 TPA White Button Mushroom
District Sirmour (H.P) - 173025 Growing Unit
209. |-do- 20 TPA Spawn Production Unit
210. | -do- 500 TPA White Button Mushroom
Compost Production Unit
211. | Mr. Gulab Singh, S/o Sh. Bahadur Singh, Village Lambidhar, 20 TPA White Button Mushroom
PO Millah, Tehsil Shillai, District Sirmour (HP) Growing Unit
212. | Mr. Pawan Kumar , S/o Sh. Charan Singh, Village Hassan, PO Ujwa, | 50 TPA White Button Mushroom
New Delhi - 110073 Growing Unit
213. | M/sChoudhary Mushroom Farm, Mr. Kamadeep, S/o Sh. Subhash Chand, | 60 TPA White Button Mushroom
Village Kheri Sheru, PO Titram, District Kaithal (Haryana)—136027 Growing Unit
214. | Shaly Velley, FPO, Khatnol, Sunni, Shimla (H.P) - 171007 20 TPA Spawn Production Unit
Project site: Khatnol, Sunni, Shimla (H.P) - 171007
215. | -do- 20 TPA White Button Mushroom
Growing Unit
216. |-do- 500 TPA White Button Mushroom
Compost Production Unit
217. | Mr. Gurpuneetpal Singh, S/o Sh. Jagtar Singh, Village Ghug Shor, 20 TPA White Button Mushroom
P.O. Pattar Kalan, Tehsil Kartarpur, District Jalandhar (Pb.) — 144806 | Growing Unit
218. | -do- 500 TPA White Button Mushroom
Compost Production Unit
219. | Mr. Nishwarth Pachauri, S/o Sh.Prem Kumar Pachauri, Village 20 TPA Spawn Production Unit
Fatihabad, PO Pahasu, District Bulandshahr, Uttar Pradesh — 203396
220. |-do- 50 TPA White Button Mushroom
Cultivation Project
221. | Mrs. UmaDevi, W/o Mr. Ashok Kumar, V.PO. Koti Dhaman, 20 TPA White Button Mushroom
Tehsil Dadahu, District Sirmour (H.RP) — 173022 Growing Unit
222. | Mr. Main Pal, Village Majra Khurd, District Mahendergarh, 20 TPA White Button Mushroom
Haryana — 123029 Growing Unit
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223. | Mr. Jai Kumar S/o Sh. Shri Ram, Topra Khurd, Hafizpur, Yamunanagar,| 500 TPA White Button Mushroom
Haryana — 135002 Compost Production Unit

224. | Mr. Rgjesh Thakur, Village Shilli, PO Bychari, Tehsil & District 20 TPA White Button Mushroom
Shimla (H.P) Growing Unit

225. | Mr. Vipan Kumar, S/o Sh. Lal Singh, Barsan, Yamuna Nagar, 20 TPA White Button Mushroom
Haryana— 135133 Growing Unit

226. | -do- 500 TPA White Button Mushroom

Compost Production Unit

227. | Mr. Atul Kumar, S/o Sh. Ram Saroop, Village Machrauli, Yamunanagar, 20 TPA White Button Mushroom
Haryana— 135102 Growing Unit

228. | Mr. Jagdeep Thakur, S/o Sh. Joginder Singh, Village Mashiwer, 20 TPA White Button Mushroom
P.O. Kotla, Tehsil & District Solan (H.P) — 173212 Growing Unit

229. | Mr. Pratap Singh Rawat & Mr. Ravinder Singh, Ward No.8 Fatehpur, | 500 TPA White Button Mushroom
Herbertpur, Vikas Nagar, Dehradun (Uttarakhand) — 248142 Compost Production Unit

230. | Mr. Dharam Pal, S/o Sh. Puran Chand, Village Behal, PO. Hanuman | 20 TPA White Button Mushroom
Badog, Tehsil Arki, District Solan (H.P) Growing Unit

231. | Mr. Laljibhai Bhurabhai Chaudhari , Village Haripar (Bhu), Taluka 20 TPA White Button Mushroom
Tankara, District Morbi, Gujarat — 363650 Growing Unit

232. | M/s. Navdeep Singh Sohal Mushroom Farm, Mr.Navdeep Singh Sohal, | 1200 TRPA White Button Mushroom
Head Office: House No.4, Block L, Bhai Randhir Singh Nagar, Near | Cultivation
BSNL/DGFT Office Ludhiana, Punjab

233. | Mrs. Purva Singh, Village Dohluna, Camping Side Near Toll Plaza, 20 TPA White Button Mushroom
P.O. Dobhi, District Kullu (H.P) — 175129 Growing Unit

234. | -do- 20 TPA Spawn Production

235. | M/sVardhan Mushroom, Dr. Kumar Harshvardhan, Villagae- Arania, | 30 TPA White Button Mushroom
Jandaha, Vaishali, Bihar - 844505 Growing Unit

236. | Mr. Sangram Singh, C/o Sh. A.K. Katoch, DIG(Retd), VPO Sujgjpur, | 20 TPA White Button Mushroom
Tehsil, Indora, Distt.Kangra (HP) - 176403 Growing Unit

237. | M/s Exatic Farms, Mr. Deepak Garg and Mr. Mayank Aggarwal, 320 TPA White Button Mushroom
Chak No. 886 A, GattaNo. 169/1, Mauja Daulatpur, Tehsil Cultivation
Bhagwanpur, District Haridwar, Uttarakhand - 249402

238. | Mr. Sunil Kumar Aggarwal, S/o Sh. Santosh Kumar, Buranpur, 50 TPA White Button Mushroom
Rukanpur, Karnal (Haryana) — 132001 Growing Unit

239. | Mr. Vishal Kumar, Village Bandal, PO & Tehsil Noradhar, District 20 TPA White Button Mushroom
Sirmour (HP) - 173104 Growing Unit

240. | Mr. Kishori Lal, S.o Sh. Daulat Ram, V.P.O. Bagheri, Tehsil Nalagarh, | 20 TPA White Button Mushroom
District Solan (H.P) — 174101 Growing Unit

241. | Mr. Sanjay singh, Village Bidon, Post Office Nagani, District Tehri 20 TPA White Button Mushroom
Garhwal, Uttarakhand — 249175 Growing Unit

242. | M/sDharti Natural Organics, Mr. Mansukhbhai Patel, Halol, Gujarat | 50 TPA White Button Mushroom

Growing Unit
243. | -do- 600 TPA White Button Mushroom

Growing Unit
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244. | -do- 30 TPA Spawn Production Unit

245. | -do- 50 TPA Processing Unit

246. | M/s. Chhiller Mushroom Farm, Mr. Rgjinder Pal, Village Rajju Majra, | 50 TPA White Button Mushroom
Tehsil Naraingarh, District Ambala (Haryana) — 134203 Growing Unit

247. | M/s. Beekay Agro Farm, Ghaziabad (U.P) 90 TPA White Button Mushroom

Growing Unit

248. | M/s. ArchanaAgro Mushroom, Ms. Archana Sinha, Plot No.89, 20 TPA White Button Mushroom
Chandravati Nagar, NH-33, Mango, Jamshedpur, Jharkhand Growing Unit

249. | M/s. ASL Spawn Lab, Royal Valley, Ratan Nagar, Extension, 20 TPA Spawn Production Unit
Patiala (Punjab)

250. | M/s. Vaishnavi Mushroom Centre, Shital Bhakurahar, Sarai, Hajipur, | 500 TPA White Button Mushroom
Vaishali, Bihar — 844125 Compost Production Unit

251. | Mr. Amrit Singh Nagar, S/o Sh. Sunder Singh, Village & PO. Arakot, | 20 TPA White Button Mushroom
Tehsil Mori, Arakot, Uttarkashi, Purola, Uttarakhand — 249185 Growing Unit

252. | M/s. ArtevaAgri Tech, Mr. Anuj Bhaskar, Haridwar District, 50 TPA White Button Mushroom
Uttrakhand Growing Unit

253. |-do- 500 TPA White Button Mushroom

Compost Production Unit

254. | -do- 20 TPA Spawn Production

255. | Mr. Joginder Singh, S/o Sh. Shamsher Singh, Village Gurdaspura 20 TPA White Button Mushroom
Palli, PO Panychira, Tehsil Nalagrah, District Solan (HP) 174101 Growing Unit

256. | Mr. Raman Singh Nainta, S/o Sh. Surander Singh Nainta, Village 20 TPA White Button Mushroom
Tikkri, PO Pujarli No.4, Tehsil Rohru, District Shimla (H.P) —171207 | Growing Unit

257. | Mr. Prem Prakash Rawat, Village Kaharai, PO Tajnagri, Shamshabad | 20 TPA White Button Mushroom
Road, Agra - 282001 (UP) Growing Unit

258. | Mr. Vishal Thakur, VPO Ambota, Tehsil Ghanari, District Una, 50 TPA White Button Mushroom
HP - 177205 Growing Unit

259. | Miss Deepika, D/o Sh. Jayendra Singh, VPO Shrikot, Vikaskhand 20 TPA White Button Mushroom
Chinyalisod, Janpad Uttarkashi — 249152 Growing Unit

260. | Mr. Hari Ram S/o Sh. Laturia Ram, VPO Mahog Sualtani, Tehsil & 500 TPA White Button Mushroom
District Hamirpur (H.P) — 177020 Compost Production Unit

261. | Mr. Vishal Kumar S/o Sh. Ranjeet Singh Village - Bhararta, PO.- 20 TPA White Button Mushroom
Gwal pather, Tehsil - Nadaun, Distt.-Hamirpur (H.P) Pincode-177041 | Growing Unit

262. | M/s Shiv Shakti Mushroom Farm, Mrs PujaW/o Sh. Sandeep Kumar, | 20 TRPA White Button Mushroom
Village - Manoh, PO.- Karohta, Tehsil - Bhoranj, Distt.-Hamirpur Growing Unit
(H.P) Pincode - 176044

263. | Mr. Ravinder Thakur S/o Sh. Roshan Lal, Village & PO.-Tikkri, 20 TPA White Button Mushroom
Minhasan, Tehsil Bhoranj, Distt.- Hamirpur (HP) Pincode — 176045 Growing Unit

264. | M/s. Ganishka Farmers Producer Company Limited, Mr. Lakshay Singh, | 20 TPA White Button Mushroom
Director & CEO, Roorkee (Haridwar) — 247667, Uttarakhand Growing Unit

265. | Mr. Pradeep Kumar, Village Nirsu, PO. Duttnagar, Tehsil Rampur 20 TPA Spawn Production Unit
Bushar, District Shimla (H.P.) — 172001
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266. | Mr.Vineet Kumar Tayal, 49, Gali Kharanja Devi Dass, Mohalla 500 TPA White Button Mushroom
Nathuram, Kasganj, Uttar Pradesh — 207123 Growing Unit
267. | -do- 2160 TPA White Button M ushroom
Compost Production Unit
268. | -do- 50 TPA Processing Unit
269. | Sushree Sugyani Sahu, D/o Sh. Bijay Kumar Sahu, At/PO-Talakurunia, | 100 TPA White Button Mushroom
Via— Gopalpur, PS - Khantapada, Distt. - Balasore, Odisha— 756044 | Cultivation
270. | Mrs. Sunita Devi, W/o Sh. Gopal Raghuvanshi, Village Behli 20 TPA White Button Mushroom
(Chhayanu), PO. Sujhaila, Tehsil Arki, District Solan (H.P) - 173208 | Growing Unit
271. | -do- 500 TPA White Button Mushroom
Compost Production Unit
272. | M/s. Lovekush Agro Tech, Mr. Radhey Shyam, VPO Chali, 20 TPA White Button Mushroom
Tehsil Bilaspur, Jagadhri, District Yamuna Nagar, Haryana— 135102 | Growing Unit
273. | -do- 500 TPA White Button Mushroom
Compost Production Unit
274. | Mr. Shubham Sharma, S/o Sh. Santosh Kumar, Village Bhatlog, 20 TPA White Button Mushroom
PO Dharmana, Tehsil Ramshehar, District Solan (H.P) - 174102 Growing Unit
275. | Mr. Sanjeev Singh Thakur, VPO Danwali, Tehsil Nankhari, District 20 TPA White Button Mushroom
Shimla (H.P) Growing Unit
276. | Mr. Rakesh Kumar, S/o Late Sh. B.C. Soni, Village Badhal, Tehsil 20 TPA White Button Mushroom
Rampur, District Shimla (H.P) - 172101 Growing Unit
277. | Mr. Paramjeet Singh, Village Anoohi, PO Kotla, Tehsil Jawali, 20 TPA White Button Mushroom

District Kangra (H.P) - 176205

Growing Unit
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8. COMMITTEE MEETINGS
afifqd @ 46

Meeting of Research Advisory Committee (RAC) of ICAR-DMR, Solan (H.P.)was held on 10" July,
2021. The members of RAC were as under for the period 2019-2022

IMSHITAIR—IITHAR, Ao (fFH.) B e FAedR Affd QMRTH)) 3T 468 10 J18, 2021 ST gg | AAA
2019—2022 & SR IRYH & How f=IaR o

S.No. | Name & Address Designation

®. 9. | M gdr uq

1 Dr. Jagmohan Singh, Former Vice Chancellor, UHF, Nauni, Village Kotho, Chairman
Near Jatoli Temple, Tehsil & District Solan (H.P)
Sf. e {8, yd gefufd, Jgegs, e, 9 @l aTezer
Selell HiaR & U, dEdiel 3R el diem (f21)

2. Dr. B.K. Pandey, Asstt. Director General (Hort.Sci. Division-11), Member
Indian Council of Agricultural Research, KAB-II, Pusa, New Delhi — 110 012
S . UlS, Fehd Ael-ed (qRTam e $HrT— 1), I
R B FHeT gRye, & U @ —II, g4I, 79 fdeeil — 110 012

3. Dr. Vikramaditya Pandey, Asstt. Director General (Hort. Sci. Division-1), Special Invitee
Indian Council of Agricultural Research, KAB-II, Pusa, New Delhi —110 012.
Sl farIiee uls, e Aelveed (JRTamT g sme—I), CHRSIEIER]
R B FHeT gRye, & U @ —II, g4, 73 fdeeil — 110 012

4, Dr. N.S. Atri, Ex-Professor, Department of Botany, Punjabi University, Member
Patiala (Punjab) — 147002
Sf. TR, o, q W, gl fOs fam, e fasafderner, BERs
gferell (USTd) — 147002

5 Dr. K.B. Mohapatra, Faculty of Agriculture GIBS, Gunupur, Rayagada-765022 Member
Sl Bdl. WEUTH, BN HHI SsdINd, [IJR, VRATE-765022 (3AIfgam) RiESs

6. Dr. K.K. Janardhanan, Professor, Amla Cancer Research Centre, Amala Nagar, Member

Thrissur (Kerala) — 680555
Sl D, TG, WHHR, 3 DR Rd e, Ml TR, BRI ($%1)—680555 o

8. Dr. Shammi Kapoor, Dean, College of Basic Sciences & Humanities, Member
Punjab University, Ludhiana (Punjab) — 141004.
ORI (USTTE) — 141004

9. Dr. V.P. Sharma Director, ICAR-Directorate of Mushroom Research, Chambaghat, Member
Solan (HP) — 1732113.
< Al el e, Hhau—gr SE e, FerEre, e GSESs
(gt e)—173 213
10. Sh. Vinod Thakur, M/s. Thakur Mushroom Farm, V& PO Chambaghat, Tehsil & Member
Distt. Solan (HP) — 173213.
A faAIe SR, VAUH SR Y B, T1d 3R SIHER derare, dgvild Ud GSESs

fSTe Ao (B H.)-173 213
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11. Sh. Rajesh Thakur, Village Ber- Ki- Ser, PO Chambaghat, Tehsil & Distt. Member
Solan (HP) — 173213.
1 IO SR, T R B W, STHER—FGrHIe, Tedie AR el Ao BER
(REATae ween)—173 213

12. Dr. B.L. Attri, Principal Scientist, |CAR-Directorate of Mushroom Research, Member
Chambaghat, Solan (H.P) —173213. Secretary
Sf. dIud. 373, T dD, WIGsIu—gr AHu eerd, dardre, T Wt
Ao (B3)-173 213

Meetings of Institute Research Committee (IRC) of ICAR-DMR, Solan meetings were held on
23.04.2021, 03.06.2021, 17.06.2021, 03.07.2021, 07.07.2021, 14.07.2021 and 23.07.2021. The members
were as under:

IMSHITIR—IITHAR, AicH &I I JTHI Afifd (SMEARHAT) BT 958 23.04.2021, 03.06.2021, 17.06.2021,
03.07.2021, 07.07.2021, 14.07.2021 30X 23.07.2021 B ATATAT B TS | GSW 39 YHR -

S.No. Name Designation

9. Lkl g

1. Dr. V.P. Sharma, Director Chairman
< Al I, Fee afege]

2. Dr. B.L. Attri, Principal Scientist Member
< diud. 3l were asnte RESS

3. Dr. Satish Kumar, Principal Scientist Member
S FAlRl HAR, Ve AT+ RES

4. Dr. Shwet Kamal, Principal Scientist Member Secretary
S qd B, Y dsS Je At

5. Dr. Yogesh Gautam, Senior Scientist Member
< A Tiew, aks Jenfe Rk

6. Dr. Anil Kumar, Scientist Member
ST, 3 HAR, dEAD NESS

7. Dr. Anuradha Srivastava, Scientist Member
S RN sfianda, denfd NESS

8. Dr. Anupam Barh, Scientist Member

9. Dr. Manoj Nath, Scientist Member
SRR IPACEIIRE REN

10. Mr. Rakesh Kumar Bairwa Member
ol Y FAR <R, I NES

11. Dr. Anarase Dattatray Arjun, Scientist Member
Sf. SFRY A 319, aSH Nk

12. Dr. Brijesh Yadava, Scientist Member
S gole ITed, IS RES

S Ms. Shweta Bijla, Scientist Member
gft ~qar fasten, denfe BEN
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Meetings of Research Priority Setting & Monitoring (PME) Committees constituted at ICAR-DMR, Solan (H.P.)
were held on different occasions. The members of the committee were as under:

IMsHITaR—IIgHaR, e (Ru) ¥ wfea srgaem yrifiear feixor ok farr (figes) afifoal @1 9o
faf=1 saudl W Imaifoa @1 w3 | 9 @ 9ew 39 UeR o

S.No. | Name of employee Designation
®¥. | HHAR &1 T uq
1. Dr. Shwet Kamal, Principal Scientist Chairman
S 9 BA, T A 3rezeT
2. Dr. Anil Kumar, Scientist Member Secretary
1. e HAR, Il NERASIEE]
3. Dr. Anuradha Srivastava, Scientist Member
S SRR sNaraa, Jenfe Nk
4, Dr. Anupam Barh, Scientist Member
5. Mr. Deep Kumar Thakur, PA Dealing Assistant (PME Cell)
A1 A9 AR AR, 9 Sifer afnee (dews W)

Meetings of Monthly Planning and Review Meetings of Scientists of ICAR-DMR, Solan meetings were held on
22.01.2021, 12.02.2021, 05.03.2021, 21.05.2021, 04.08.2021, 19.08.2021, 20.09.2021 and 20.10.2021. The members
were as under:

fa i@ 22.01.2021, 12.02.2021, 05.03.2021, 21.052021, 04.08.2021, 19.08.2021, 20.09.2021 3 20.10.2021 I
HAIHITI—SITRIR, Fied & IATHl S 7RIS AT 7@ aiar 468 Jd 31 718 | 99 39 THR o

S.No. Name Designation
9. HHART BT A g
1. Dr. V.P. Sharma, Director Chairman
S Aid. I, fAevre 3JeTer
2. Dr. B.L. Attri, Principal Scientist Member
S §1ga. 3, yee IS e
3. Dr. Satish Kumar, Principal Scientist Member
S AR FAR, T IHD BiEss
4. Dr. Shwet Kamal, Principal Scientist Member Secretary
ST T HH, I dSHD e Afa
5 Dr. Yogesh Gautam, Principal Scientist Member
ST AR Tw, YeH dse Y]
6. Dr. Anil Kumar, Scientist Member
€l 3 AR, =D BE
7. Dr. Anuradha Srivastava, Scientist Member
<f. 3R sard, dEii-d o
8. Dr. Sudheer Kumar Annepu, Scientist Member
S R FAR 1Y, I=ATD BESs
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9. Dr. Anupam Barh, Scientist Member
10. Dr. Manoj Nath, Scientist Member
SRS IPACEIIRE H=
11. Dr. Anarase Dattatray Arjun Scientist
Sl 3FRY TAAY 3T, d=d BER
12. Dr. Brijesh Yadav Scientist
Sf. qorer Ireg EEIRED
13. Ms. Shweta Bijla Scientist
g < fsten, asfe SE

Publication Committee Meeting was held on 02.02.2021 and the following members attended the meeting:

Y1 Afd &Y 96& 02.02.2021 B IJMAIfd &) 18 AFR fr=fefaga et 3 6@ A 9T form:

S.No. | Name Designation

$4. | M g

1. Dr. Shwet Kamal, Principal Scientist Member Secretary
S, qd T, T dSNd 3reaey

2. Dr. Anil Kumar, Scientist Member
€l A HAR, AR aD BEN

3. Dr. Sudheer Kumar Annepu, Scientist Member
€. U, IR AR =Y, Jed BEN

Meetings of Scientists-Technical Personnel of ICAR-DMR, Solan were held on 19.02.2021 & 16.07.2021.The
members were as under:

19.02.2021 3M1X 16.07.2021 Bl ATHIATU—SITHIIR, Wi & IFTHI T ITd BB SAAT I 48 AT
B E | 9ew TR o

S.No. | Name Designation

9. | M g

1. Dr. V.P. Sharma Director
SIRCIC TR | [BENED

2. Dr. B.L.Attri Principal Scientist
SRR P e dSd

3. Dr. Satish Kumar Principal Scientist
< Tl HAR EEIRECEIIREY

4. Dr. Shwet Kamal Principal Scientist
S 59 HAA e ds

5. Dr. Yogesh Gautam Principal Scientist
SFRTEN HTaTeg EEIIRED

6. Dr. Anil Kumar Scientist
< If e HAER EIRSACEIIRE
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S.No. | Name Designation
9. | M g
7. Dr. Anuradha Srivastava Scientist
S SRR sharaa, EEIIRED
8. Dr. Sudheer Kumar Annepu Scientist
< T, IR AR oY EEIIRED
9. Dr. Anupam Barh Scientist
SIS CLICKS EEIIREY
10. Dr. Manoj Nath Scientist
S T AT EEIIRED
11. Dr. Anarase Dattatray Arjun Scientist
S SFRY A 3 ERIRED
12. Dr. Brijesh Yadav Scientist
Sf. gorT Iea EEIIRED
13. Ms. Shweta Bijla Scientist
g <o st EEIIRED
14. Smt. Reeta Bhatia CTO
sy S e T qE SIERY
15. Sh. Sunil Verma ACTO
IR RICRCE e G Tl BRI
16. Smt. Shailja Verma ACTO
AT AeTa aHt e G bl BRI
17. Sh. Gian Chand TO
1IN NG GERIEARSIECAR
18. Sh. Dala Ram TO
1 €lel M GERIEARSIECAR
19. Sh. Ram Lal TO
IR RERICIRCICEAR]
20. Sh. Ram Swaroop TO
1 Y GERICIRCIREaN]
21. Sh. Jeet Ram Sr. Tech. Asstt.
IS IGANE IR dhId! FE—D
22. Sh. Guler Singh Rana Sr. Tech. Asstt.
Al ek e Jom CINIGERI GRS HUE]
23. Sh. Deepak Sharma Sr. Tech. Asstt.
At <o e RS Thi1d! FEIH
24. Sh. Raj Kumar Tech. Asstt.
A TS HAR ERIEIRGRDE
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Virtual Meeting of Institute Technology Management Committee (ITMC) held on 10.03.2021 and the members
were as under:

10.03.2021 ®I AT G el ygeq afifa @msdivni) o1 sl 45 3R wew FaR o

S.No. | Name Designation
$9. | W g
1. Dr. V.P. Sharma Director
SICICIARG [BENED
2. Dr. B.L.Attri Principal Scientist
<. 4yt 3 e A
3. Dr. Sanjeev Sharma | Senior Scientist (Plant Pathology), Central Potato Research
Institute, Shimla (H.P.)
SEicR IR IE (e YAdren), Dard 3Me] ATHU FeIH,
e (f2y)
4. Dr. Yogesh Gautam | Principal Scientist
SRIUSRIGET ECISECEIIRED
5. Dr. Satish Kumar Principal Scientist/Member Secretary, ITMC
<f el AR T AT, Tevd Wfed, SMSEIuaReY

Meetings of Grievance Committee held on 15.03.2021, 11.06.2021, 24.09.2021 and 04.12.2021. The elected members
of grievance committee were:

15.03.2021, 11.06.2021, 24.09.2021 3AIX 04122021 &I I Rera wfifa a1 4o | Rrema afifa «
fraffaa ae o

S.No. | Name & designation Category Capacity

$d. | M 3R geAm grofy &

1 Dr. Anarase Dattatray Arjun, Scientist Scientific Member
S FRYA TARY 3, dD CEIRET A

2 Smt. Shashi Poonam, UDC Administrative Member
ST 2T g, aRss forften ENIRISEE Hqa

3 Sh.Guler Singh Rana, Technical Officer Technical Member
A e 8 0, Tl BRI RERIE) BESs

4 Sh. Vinay Sharma, SSS Skilled Support Staff Member
ot faga emt HIA IS HHARI BERe
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Nominated office side members of grievance committee

Rrera afifa @ g sy 1 & Jew

S.No. | Name & designation Category Capacity

4. | M 3R yea™ fyofy ST

1 Dr.V.P. Sharma Director Chairman
S g ot IBEEET e

2 Dr.Shwet Kamal, Principal Scientist Scientific Member
S Qd $Hel, YI deND CEIRET I

3 Dr.Anil Kumar, Sr. Scientist Scientific Member
1. A HAR, I=ATD ERIRE BESs

4 Finance & Accounts Officer Audit Member
fo=T Ud orar SrfrHTY 3fperor Ao

5 Administrative Officer Administrative Member Secretary
PHIRIBCRSIBETE PHIRSIEES e |fd

Meetings of Institute Joint Staff Council held on

15.03.2021, 11.06.2021, 03.09.2021 & 04.12.2021
STAFF SIDE MEMBERS OF 1JSC
1 Sh.N.P. Negi, Assistant (Member CJSC)
2 Sh.Sanjeev Sharma, LDC (Secretary 1JSC)
3 Sh.Gian Chand, Technical Officer
4. Sh. Guler Singh Rana, Technical Officer
5 Sh. Ajeet Kumar, SSS
6 Sh.Vinay Sharma, SSS
OFFICE SIDE MEMBERS OF 1JSC
Dr.B.L. Attri, Principal Scientist
Dr.Anil Kumar, Sr. Scientist
Dr. Anuradha Srivastava, Scientist

1
2
3
4, Dr. Anupam Barh, Scientist
5 Finance & Accounts Officer
6

Administrative Officer, Member Secretary

15.03.2021, 11.06.2021, 03.09.2021 31X 04.12.2021 B}

AT A FYh HHA) TRYE Bl dob
IFEoTEH & P vE @ wew

1. 87 GO 0, TS (SR o)

2. 8 Aofia o, wis fofde (Afa smsoroerd)
3. 4l 9 °e, AhD] ARSRI

4. o1 TeR 8 0, qHAD! BRI

5. 311 Jolld AR, TATETH

6. & fo=1g ¥, vagHTH

A TEdl & FRTGT & WS

1. € e ol ve asnd
2. Sl 3 FAR, IR AAD
3. . SR sharad, dsfd

4. I 3 T, ASNH

5. T Ud o iRy

6. TIE(D ARHRI, Fow Al
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9. Implementation of Official Language
RISTHIST &I SII-Gg-

Progress report of official language Hindi of ICAR-
Directorate of Mushroom Research, Chambaghat,
Solan (H.P.) 2021-2022

Official Language Implementation Committee (Hindi
Committee):

Dr. V.P. Sharma, Director - President
Dr. B. L. Attri, Principal Scientist - Member
Mr. H.N. Sharma, Administrative Officer - Member
Smt. Sunila Thakur, Personal Assistant - Member

Shri Deep Kumar Thakur, Personal Assistant - Member
Smt. Shashi Poonam, Upper Division Clerk - Member

Shri Rajneesh Jaryal, Assistant - Member
Secretary

Brief description of the work done by the Official
Language Implementation Committee during the
year 2021-22

Official Language Implementation Committee has been
constituted in the Directorate with the objective of ensuring
the implementation of the Official Language Policy of the
Government of India and to ensure the use of Hindi in the
work carried out by the Directorate.Despite the absence
of any separate officer and staff in the Directorate for the
implementation of Official Language, as a result of the
efforts made by the Official Language Implementation
Committee, the expected success has been achieved in the
work and promotion of Hindi in the Directorate and the
targets set by the Council were completed on time. A brief
description of the work done by the Directorate in this
regard during the year 2021-22 is as follows:

Implementation of Official Language Annual
Program

The annual program of Official Language released by the
Department of Official Language, Ministry of Home
Affairs, Government of India was discussed in the
quarterly meetings of the Official Language
Implementation Committee of the Directorate and action
was taken accordinglyas per the guidelines. All the officers
and employees of the Directorate were given annual
programme and were asked to achieve the targets set.
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HIGHIATI—AIRA 6N FMQeed, dqrame, |ied
(few) 2021—2022 @ <rovmem fBH &7 gafa
Raie:

RISHNT SrI=aa afafa (R afafa):

S A v, fed — 3T
<. ). e 3FN, W st — I3
A TATA. THI, TS AR — AW
AT GileT STaR, 7ol Herrdh — T
A1 <9 FAR TR, ol Ferus — S
St af¥ g, aRe fafts — A
S ST SRATe, ETdh — e

Afera

Y 2021—22 & SR AT Srat-aad Gifa grRT
fou U Sraf &1 G faavor

ﬁéwﬁf‘il\rl"'llql Cbluiﬂuﬂﬂﬁ[%fzb—[‘ld"l HINA HYXDRX
B RIS A1 T feharag GiRad s T feered
gRI b S arel draf # =) &1 gamT gelked &=
D 32T fHa1 T R | IO BRI & foru deenRa
3 AR gNT {5 T Yl & Belawy feeery H
fEdl & P U4 TAR-IR # e |herdl W< 8% ©
T oRve gRT FEiRT e w9 W R R 9 a9
2021—22 % SR 9T gRT 39 Wy ¥ fhy U Hraf
1 e faaRvr 39 TR &

JIASHTST qIf¥d HRI$PH HT HRI~Iq

RTSTTYT T, T8 HalTed, {IRd WRHR gRT SN ITSTHTST
& e FRIGH W FRead 3 AN BRI
AT B AARD dod! | =l o T8 iR feen—fde &
PR BRAg DI g | FMewmerd & 41 ARl vd
SN B A PRIBH qar Rl el B ara
B Bl Hel T |




ANNUAL REPORT 2021

Action on letters/circulars received from Department of
Official Language, New Delhi, City Official Language
Implementation Committee, Solan and Indian Council of
Agricultural Research, New Delhi.

During this period, various types of letters/circulars related
to the latest instructions/rules regarding implementation
of official language were received from Department of
Official Language, New Delhi, City Official Language
Implementation Committee, Solan and Indian Council of
Agricultural Research, on which action was desired, action
was taken on them and they were circulated to all
concerned officers and employees for their information
and necessary action.

Compilation and Review of Quarterly Hindi
Progress Report

The consolidated Hindi progress report of the directorate
was prepared by compiling all the data in the quarterly
report proforma after obtaining/preparing the progress data
related to official language implementation in the
directorate. This consolidated report was sent online to
Indian Council of Agricultural Research, New Delhi, Town
Official Language Implementation Committee, Solan and
Deputy Director (Implementation), Department of Official
Language, Northern Regional Implementation Office-1,
Delhi-A-Sarojini Nagar, New Delhi.This report was
reviewed and deficiencies noticed were pointed out and
forwarded to all officers and employees for rectification.

Implementation of Hindi incentive scheme

According to the instructions issued by the Department
of Official Language, the incentive scheme has been
implemented for all the officers and employees in the
directorate to do official work in Hindi originally.Keeping
in view the work done during the whole year, an evaluation
committee is formed which after observing the files and
other works decides the first, second and third prizes.

Holding quarterly meetings

Quarterly meetings of the Official Language
Implementation Committee were organized regularly. In
the meetings, to achieve the targets set in the official
language annual program, compliance with the instructions
/ orders received from the Department of Official
Language, New Delhi, City Official Language
Implementation Committee, Solan and Indian Council of
Agricultural Research from time to time were discussed
and in these meetings action was taken to implement the
decisions taken.

T3/ IRUFT TR BN |

39 AR & SR T T, T8 feelt, TR TorTeT
HIIF AR, e AR ARAT BN gHe yRve |
RISTTYT & ST & Gae § qamaq e /faa 9
Haferd faf=1 yR & w3/ aRua ara gY, o W Barg
B Y| S ST o, S W BRAs B TS iR S
T rfrwIRal 3R FHaIRAT @ SHBT STHGR iR
3MaeId HRATs & forg uRanferd fdam M|

foardY &N wafa Raid &1 Gao 3y gfien

fAeemem & IO eRIaEE ¥ G wfa ends
T /IR R faarsr Rurd oMt § 9 sfids) &
Hheld B9 fTeemery &) wAfed fewdl wifd uftded darR
foam 72T 7 | I8 |Hihd RUE MR HiY orfde™ uRyg,
5 foeell, TR oM dRIFIE Affd, ded iR S
Feed (Grat=age), oM frT, ST 83 wrafaad
FRTAI—1, el —T—RINHI TR, 78 fSeei! ®I Aag
Foll 75 oY | 357 RUE &1 e &) 18 &R urg T8 Sl
IR & foy oI 1 |

&N wcares e &1 fharaa

RIS fE¥TT gRT SIRT el & SR Feererd & v
ferIRal vd HHaRal & forg e v 9 & H anfareRe
Hr B B foly TIcATE AT ar & TS 7| R 9 &
ARM Y 7Y HRIT I & G gV, T eIl |t
@1 7T &A1 ST & 9 BIRell 3R 3 B B @A B
e v, fgdia 3R T IR T el & |

AMfle b AT BT

RIS BRI ARl B 3RS doh Fafid w9 |
SR @I AT | 3! H TSN aifies HRIH H (=i
el B W B RIS faumT, 8 fdeell, TR RIS
AT At e U4 AR BV SgEeE gRye |
AT W AT S /SRl dT Sure W T B
TS 3R &1 §8dl ¥ oy MY MRl @1 dF dA @ fory
PRAE BT T |
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Organized quarterly official language workshops

Following the guidelines of the Government of India/
Council for COVID-19, quarterly official language
workshops were organized regularly in the directorate. In
these workshops, the obstacles faced in doing work in
Hindi were discussed and measures were suggested for
their redressal.All types of forms were prepared for all
officers and employees of the Directorate in bilingual form
and downloaded on the computers of all so that they can
use these forms in day to day office use.

Hindi fortnight organized

Hindi fortnight was organized from 14-28 September, 2021
in ICAR-Directorate of Mushroom Research, Solan.The
details of which are as follows:

Date: 14.09.2021
1. Calligraphy Competition

This competition was for all the officers and employees
of the Directorate. A total of 25 participants took part in
this competition. The main objective of this competition
was to practice writing for all the officers and employees
and to check the good handwriting. The following officers/
employees won prizes in this competition.

Dr. B.L. Attri, Principal Scientist
Dr. Anil Kumar, Senior Scientist
Dr. Anuradha Srivastava, Scientist
Date: 16.09.2021

2. Dictation Competition

This competition was for all the officers and employees of
the Directorate. 11 participants took part in this competition.

The following officers/staff won prizes in this competition.
Dr. Anuradha Srivastava, Scientist -1

Mrs. Shashi Poonam, Upper Division Clerk -1l

Mrs. Sunila Thakur, Personal Assistant - 11

Date: 18.09.2021
3. Essay Competition

This competition was for all the officers and employees
of the Directorate and 08 participants participated in this
competition. The following officers/staff won prizes in
this competition.

Dr. Shwet Kamal, Principal Scientist -1
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AMRIS ISTHTNT BRI BT Tl

PIfde—19 & folt YRT WeR /UR¥E & feen—frdwi o
UIe dRd g Heuer ¥ MIfia wu | SR e
SRR BT ST &A1 T | 39 SRIwTel § £ o
BRI B H AW dlell arEell W Fdt Bl TS 3R I D
IR & YT G Y | Fewmerd & Tl siaRar ok
FHAIRAT B oIy Il YR & vus fgurd vy ¥ §IR fhy
TQ 3R T & PSR W SRAe by Y d1fds 9 oo
3 UUE BT BT b QD Bral H SUANT B |

&) uEars &1 maeH

WRHATI— G ATHE Feurerd, Herd d 14—28 Riday,
2021 T% 2T TRgars &1 A fbar a1 fogaT faavor
9 UPR 8

faid: 14.09.2021

1. gor@ ufeiRmar

Ig IR Fewmery & i IRERAT vd HHeRal & forw
oY | 59 T ¥ Fe 25 TR = 91T foraT | 39 wfaaifire
T T Sexd 1 STRIIRET 3R el & folg oRae ot
IR BT IR D] forarae &Y I BT AT | 3 UfAIrdr
4 ffoad iftieRal / FFemal § QREBR S

S §1Ta. 3, yeT dse— e

€ e HAR, IR defe-  fgdm

SR BRI GRS CRCE IS G )

festia: 16.09.2021

2. gaci@ ufaafar

I8 gforfiar eure & W sfeRal vd HHenRal &
forg o =9 ufofrar ® 11 ufewfar = e form | 59
iR # FAfeRad SRl / HHATRET § JREPR Sl

S AR Aland, deife —  uUm
Aol i o, aRe forfte — fgdi
Aol el oTay, ol Werd — g

fei®: 18.09.2021

3. fde wferafrar

g UfAAar Feene & IR AfERAl vd FHanRal &
fow off gor g9 wfaafar # o8 wfofray = T form| s
yfcrnfvar # ffoRad aiftreRarl / wHeRal 7 R Sl

Sl *Jd B, U deHd— U
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Dr. B.L. Attri, Principal Scientist -1l
Dr. Brijesh Yadav, Scientist -1

Date: 20.09.2021
4. Comment Competition

This competition was open to all the officers and
employees of the Directorate which was attended by 08
participants. The following officers/staff won prizes in this
competition.

Mrs. Sunila Thakur, Personal Assistant -1

Dr. Rajneesh Jaryal, Assistant -1l
Mrs. Shashi Poonam, Upper Division Clerk - 11

Dated 22.09.2021
5. Hindi Typing Competition in Unicode

This competition was open to all the officers and
employees of the Directorate and 07 participants
participated in this competition. The following officers/
staff won prizes in this competition.

Dr. Rajneesh Jaryal, Assistant -1

Mr. Deepak Sharma, Technical Officer -1l
Mrs. Shashi Poonam, Upper Division Clerk -1

Date: 24.09.2021
6. Translation from English to Hindi

The competition was open to all the officers and employees
of the Directorate in which 13 participants took part. The
following officers/staff won prizes in this competition.
Shri Deep Kumar Thakur, Personal Assistant - |

Shri H.N. Sharma, Administrative Officer -1
Mrs. Sunila Thakur, Personal Assistant - 11

Date: 26.09.2021
7. General Knowledge Competition

This competition was open for all the officers and
employees of the Directorate and 12 participants
participated in it. The following officers/staff won prizes
in this competition.

Dr. Rajneesh Jaryal, Assistant -1
Dr. B.L. Attri, Principal Scientist -1l
Dr. Manoj Nath, Scientist -1

Dated 28.09.2021

Hindi fortnight was concluded on 28.09.2021 in which
prizes were given to the winners of various competitions

S diga. ol yue deie - fgdl
SICENICCAC R ~ g

f&sTT®: 20.09.2021

4. feafy gfeafirar

Iz vfornfirar fFeemery & it affeRal oik sl &
forg off foremt og wfeRmfiral 3 wiT foran o | g9 wiof
4 feferRad siferepTRaT / BHARGl 5 GREPR Sl
St it oTaR, ol Tere — e

Sl IO SRATeA, HES — fedm

Sl ot g, aRe fofte - gl

fei® 22.09.2021

5. gfFdre ¥ &= <aur ufaifar

g ufofirar feemery & it seRal vd sHaRal &
forw off o 59 ufaafiar # o7 ufofal 5w form | 59
yfcrRAfar # Frfoed sfdreRal / HHamRal 5 hR Sl
S, IS SRATe, HEddh — T

Y U T, dhPT AMBRT  —  fga

AT o g7, aRe foftes — N

fe-Ti®: 24.09.2021

6. AU 4 f& A arga

g gfaafrar feene & 9 ifSeiRal vd sHenRal &
o off foraet 13 et 5 9w form | =9 wfonfar &
ferforRad SfreRaT / HHaTNAl 4 REBR Sl

A1 <9 FAR IR, Ml GEEd - yUH

oY TaUA. I, IS AfeR- g

AT Grilel STy, ol Fed — i

feT®: 26.09.2021

7. A= S afaafar

g AfATAr fAeemery & oY el 3 sHaRal &
forq oft afi 3% 12 uferfra 5w foram o | 39 wfcRnfara
4 fefeiRaa sifereTRaT / BHATRAl 5 qREPR Sl

S, ITRT SIRATd, HER® — ToH|

S diva. ol yue dsne - fgd

ST AN A1, d9fe — gaE

feid 28.09.2021

faTe 28092021 ®I fa=l Ugars 1 WA gamT foreH
fafe wfoafamit & fasiarel qer af R R=<) § S
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and officers and employees who did excellent work in
Hindi throughout the year.

Award under incentive scheme for doing official
work originally in Hindi throughout the year

(Government of India, Ministry of Home Affairs,
Department of Official Language, New Delhi City Center-
2 Building, Jaisingh Road, New Delhi - 110 001 vide O.M.
No. 12013/01/2011-R.B.(Policy) dated 14th September,
2016 Incentive scheme for doing more and more work in
the office in Hindi in the previous year (September, 2020
to August, 2021).

Awards were given to the following officers and
employees for doing the best work in Hindi
throughout the year

. First Prize
. Shri H.N. Sharma, Administrative Officer
. Shri N.P. Negi, Assistant

. Second Prize

. Smt. Shashi Poonam, Upper Division Clerk
. Dr. Rajneesh Jaryal, Assistant

. Sanjeev Sharma, Lower Division Clerk

. Third prize

. Dr. B.L. Attri, Principal Scientist

. Shri T.D. Sharma, S. Administrative Officer
. Shri Dharam Das, Upper Division Clerk

. Shri Roshan Negi, Lower Division Clerk

. Shri Deep Kumar Thakur, Personal Assistant

O A WO N EFP W WPNNEFE DN DN PP

Main activities and achievements related to annual
Hindi progress of the Directorate

A brief summary of the major activities and achievements
of the Official Language Implementation Committee is
presented in the form of annual Hindi progress report.

1. More than 85% of the employees of the Directorate
have proficiency/working knowledge in Hindi,
therefore this Directorate has been notified as Hindi
Office in the Official Gazette of India under Rule

10(4) of the Official Language.

The meetings of the Official Language
Implementation Committee were held on
05.03.2021, 21.06.2021, 26.07.2021 and
29.10.2021. The agenda of all the meetings was
decided according to the requirements of the annual
implementation and only after the approval of the
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I H dTel ARHINAT T BHATRAT DT FBR T B
T |

T8 W d & ¥ B § anfreRe ot o @ fog
YicaTed Aol & d8d JRESR

(RT WRBR, & AR, ST faMT, 75 feeet! RSt Hew—2
fafesT, TRTE s, T3 fcell — 110 001 HRATCR SUF TR
12013 /01 /2011—=3TR4E) (ifq) sl 14 RideR, 2016 & =
e af (RideR, 2020 ¥ 7RG, 2021) ¥ FRIfer # & #
AT W T PR B & folg WicAre Ao |)

¥ WX fa=dt o walaw o’ w1 W fEfafaa
JIRHRAT vd HHaRAl 1 (SR g &1 T

1. 99M QREHR
1. &Y TE.UA. IET, TRTNRG AfSBRy

2. 8 L 9, IERd

2. GIRT X1 R
1. S = g, aRw e

2. SI. ISFET ST, Aedh
3. oig It difass forfis

3. dIRT RER
1. S1. 1A 3, I IS

2. 4 AN I, TEE weNIAG e
3. 41 a=¥ TN, aRS foffta

4. A AeE T, Fifs forfde

5. 1 <Y FAR IR, ol wErFd

freenrera & aiffe f&<t wofa @ wefera gea afafaféra
@ susfm

RISTTYT HTITRIA AT S g Tiafaferal sk Iuatertt &1
e AT arfte fEal gt Ruid & wu H R foban mar
gl

1.

feemery @ 85 W e FH@IRA @ B A
AT/ BIAARG SH 8, g 39w @
RTSTHTST & 19 10(4) & T80 MRd & o4 | B
Fraterd & U # feNgfad fovar T 2 |

RIGMTST BRI AT B d6d &b 05.03.2021,
21.06.2021, 26.07.2021 3R 29.10.2021 HI T | Tl
doB! B BRI AIfte BIAFIT B SIRIDA
T IR SR oeE, IS BRI AR &
IAIET B 1S & a9 DI T |
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10.

11.

12.

13.

14.

Chairman, Official Language Implementation
Committee.

Following the guidelines issued by the Government

of India/Council from time to time during the
COVID-19 pandemic, the official language
workshops were organized on-line on 05.03.2021,
21.06.2021, 14.09.2021 and 29.10.2021 in which
All the officers and employees of the Directorate
participated voluntarily and successfully achieved
the goals of the workshops.

Out of all the letters received in Hindi or signed in
Hindi, those letters which were considered required
to be answered, were replied to in Hindi only.

In respect of compliance of Section 3(3) of the
Official Language Act, 1963 and other rules, office
orders were issued to every officer and employee
of the Directorate from time to time and efforts are
being made to ensure their 100% compliance.

Minutes of most of the meetings of the Directorate
were prepared in Hindi.

Continuous efforts are going on in the direction of
achieving the set goals of Hindi correspondence.

All 55 standard forms have been prepared in
bilingual form and continuous efforts are being made
so that all personnel can fill them in Hindi only.

Hindi software has been downloaded in all 34
computers of the Directorate. With this, every officer
and employee working on the computer can work
simultaneously in any language in Hindi or in both
Hindi and English as per his/her wish.

A roster regarding Hindi knowledge of all the
officers of the directorate has been prepared and has
also been put on the website of the directorate.

All the sign boards, information boards, name
boards and other similar boards of the directorate
have been prepared in bilingual form.

The Training Compendium for the training programs
of the Directorate is available in both Hindi and
English languages.

Code manuals and other procedure literature are
available in Hindi.

In order to increase the knowledge of Hindi words
of the officers and employees of the Directorate,
daily sentences of Hindi are written on the
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10.

1.

12.

13.

14.

PIfde—19 FEMRNI & TR HRA IR /IRYE gRI
TG W N feen—ee 1 ure $Rd gY
fei® 05.03.2021, 21.06.2021, 14.09.2021 3R 29.10.
2021 BT TS IISTITNT BRI BT 3MTATST
fear T e feeme & i affeiRal ud
FHHATRAT 7 BT | AN foram 3R srfemeren &
el Bl AhCIdTgdd I faa |

B # a1 B # svaeRa o w6 9, [
TS BT TR AT IS TN T T, SHHT SR
Daa &1 ¥ foar |

RTSTTST AfTTH, 1963 BT eTRT 3(3) T 37 fTHi &
IFqUIe @ ey # Moy & S ARBR vl
FHAR] B TR0 TR AT My IR b
T AT IAHT AU AT GHARET B B
v fobar |

frcenera 31 AfRETT doal I HRigd = § TR
foar |

B TR & fuiRa @l & ur oo @ foem
RISy 2 |

Tl 55 AF® Tu fgmdl w9 § Ry 0§ &R
fR® TN 6y o @ € aif 9 aiffe S 2
H &R D |

fICRery & W1 34 FRIERT H <] AHCRR SRdS
R form T 2| T YR W HM XA Al
D ATHRI 3R HHART AU FTOTAR foedt o1
T # fE a1 £ ok 3k <M # Ud A1t B
T qHdT 2|

e & oft afteRal & = 39 &1 IR
TR &R e @ Jerge W 4 S« fear T
2|

e & 1 |1 JrS, I dle, T U IR
3 T UBR B dIS gl WU A IR A T
gl

e & e SRieHl & fory Ui aR—
e f2d ok ool Q! TRl # IuereT & |

I Ao IR 3 HRIfAE Wity Bl § Suerer
g




blackboard (black board) under the title ‘Ag Ka
Vichar’ so that the word knowledge of the officers
and employees can increase.

15. Therubber stamps used in daily work in the office
have been prepared in bilingual form.

16. A committee has been formed for the purchase of
Hindi books, which recommends the purchase of
booksfor the Hindi library. Efforts are being made
to buy books in the library every year as per the
target set by the Department of Official Language.
Thelist of al the publications availablein Hindi in
the library has been made available on the website
of the Directorate.

17.  On Doordarshan also, talks are being broadcast in
Hindi on the subject of mushroomsby the scientists
of the Directorate, which solve the problems of
mushroom growers.

18. Inaddition, Dr.V.P. Sharma, Director and President,
under the continuous personal guidance and
guidance of the Official Language Implementation
Committee, organized Hindi quarterly meetingsand
workshops on time and with the mutual cooperation
and reconciliation of all the officersand employees
working in the Directorate. The activities related to
the implementation of Official Language are
continuously making progress.

Town Official Language Implementation committee

ICAR-Directorate of Mushroom Research, Solan (H.P)
also holds the charge of convener of Town Official
Language | mplementation committee (TOLIC) known as
NARAKAS (Nagar Rajbhasha Karyanvyan Samiti). Dr
V.P. Sharma, Director is the Chairman whereas Sh. H.N.
Sharma, Administrative Officer was member secretary
upto 31.10.2021 and after that Dr B.L.Attri, Principal
Scientist has been given this charge. At present
NARAKAS have 29 members which include Central
Government Offices, undertakings and banks etc. |ocated
in the Solan city. Two meetings are conducted every year
in June and November in which various measuresare taken
for the promotion of official language in day to day work
in the offices. The meetings were organized during
28.06.2021 and 29.12.2021 under the chairmanship of Dr
V.P. Sharma. Since there were restrictions on gatherings
and conducting programmes due to COVID, the Hindi
Pakhwarawas not observed for all the members however,
they were asked to celebrate it in each office separately.
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IMYCE (&fd drs) W Bl & e ford WI1d € aifes
FRHIRA 3R HHARG FT g 9 93 T |

15. PR § afS ST H R B aTel WR DI AR
fgmdl wu # IR @ T )

16. & gt o wie & forg o affa a9 E 2,
S BT Qe & folg qRaa! 31 TRIg &l RImIRe
BT & | ST T gy REiRa wed @ R
iy qRIdbIer H Qe HY B ST HAN fhar o
@ 2 | QI H 2=l H Suclel §He HahreH! o
A FSETerd B J9TEe WU a7 & TS B |

17, A R A (e’ & d=di gRT 72
R fE # araf wRa & o1 W& 8, o wered

IATChT b TARISI BT FHE 8 IS |

18, % 3forrar, I, didl. I, e U4 sene (R1eM™)
J @fprd Arfeee ud o st |ffy @
fR® Arfee™ & forg ok fewme § arRd w4
SIfEIRAT T HHenRAT & Ui FEANT SR Fafiemy
DI T ¥ 2 3MRE 5@ Td BRI &
3ITATST fohaT | ST & BRI H fReR wTfar 21
S

TR ST SRI~aa- afifa

WIHIITI—GH FTHM FFeeer, Hied (B ) & U™ TR
RIS ST M (RI6N) & FaANS BT TR 9 E,
R AN (TR 9T SR Affd) & ®9 H ST
AT 2 | 39 3iegel e & v of drd). ot der
o, TAU I, YeMe BRI 31.102021 TF e
Al o iR SHS d18 YeIe dsi+d S 4 Ut 3135 & I8
TR 3T M1 B | adHH ¥ RN B 29 We § R
Al IR H Rd g AR & BT, SUHA iR 96
anfe wnfiet 81 &% 91l 9 3R FdeR # 31 S5 o
@I 9Tl & T eriferal § RF-—ufafes & ™ # o
B 9eaT S B foIY 3MIeId HH SO o & | F i,
IrT BT SreeTdT H 28.06.2021 AR 29.12.2021 B TR doD
SR @I Y | Ffeh @@ & HROT 13T AR BRIFAT B
Helerd R fcree o, gafery 9 et & forv 2T uwgareT
TET AT T AT I TAD HIATAT H g AT § HA
@ fory ot 17|
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10. Institutional Activities

gIrTd Tfafaferar

Republic Day (26.01.2021)

ICAR-Directorate of Mushroom Research, Solan
celebrated 71 Republic Day on 26" Jan., 2021. Dr V.P.
Sharma, Director highlighted the achievements of the
Directorate and called upon all the staff members to
contribute maximum to take the mushroom industry to
new heights in the country (Fig. 10.1).

Toraa faad (26.01.2021)

WHIII—GH ATHET FQITerd, |t o 26 Savl, 2021
H 719 TUGE g W) S AW v, feud A
fRIery @ SUAREAl W YT el iR W HHar!
TR W U H Gr I B 5 HARA W of WM B forly
IFHTH AT < BT Area™ fhar (o 10.1)

Fig. 10.1. Celebration of 71 Republic Day
a3 10.1 717 TIAH feaw T T

National Science Day (28.02.2021)

35" National Science Day was observed on 28" Feb., 2021
at ICAR-DMR, Solan in which all the staff members of
the Directorate actively participated. The theme of the
National Science Day was Future of Science, Technology
and Innovation (STI): Impact of education. Skill and work.
Asmall exhibition was also arranged in which the different
technologies and mushroom products were displayed on
this day (Fig.10.2).

I fasme feaa (28.02.021)

35a1 IS A=A faad 28 HRal, 2021 Bl WIHATI— G
IHUE Fewme § wE T R Fewmed &
W Al - Ay U [ 91 forar | I fagm feaw
@1 fawa "fasm, denfia iR TaaR &1 wfaw (@adieng):
7T, BIeret 3R M &I y91a” o1 | 39 fad | TF BIC
Ay F1 A e R e A e
3R g IcaTal Bl YaRTd fdar war (= 10.2) |

Fig. 10.2.Celebration of 35" National Science Day
faF 102 359 LT 3577 @IV BT ST
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I nter national Women'’s Day (08.03.2021)

47" International Women's Day was celebrated on 8"
March, 2021 in which two progressive women mushroom
growers from the adopted villages under MGMG Mrs
Sunita and Mrs Nisha were felicitated alongwith two
contractual workers of the Directorate MrsVeenaGill and
MrsRajni Hans. Speaking onthe occasion Dr V.P. Sharma,
Director appreciated the contribution of women in day to
day life to uplift the society in various spheres including
mushroom cultivation (Fig. 10.3). It was told that
mushroom industry can betaken to new heightsif women
areinvolved in it which isthe need of the hour.
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iy wfgen f&aw (08.03.2021)

4791 SRS AT a4 8 ATd, 2021 BT 71T AT T
IRT TG AT ARG’ & q&d e folg Y Wal dl &F Jrereier
AR G IUTGD! ST G 3R STl e ol qra
foar T qen wnr & fAewme & <1 |fder S shwd
T firet 3fR et Io 89 B ot gefa fohar | 59
3HR W dlefd gU Sf drdl i, e | g B W
Jfed fafy= e § 99 @ S & forw <fe Sfias
AfeARN & ARTEH & AE B (o 10.3) 3R gamr &
I AT SHH S & A W e Bl 5 HARA W
o I S AHAT & S GHY BT AT B

Fig. 10.3.Director, DMR addressing women on I nter national WWomen's Day

a3 10.3 [739%, SIA3IY ST Flel 1aa9 w7 dleeis] & Galed #vd g7

Visit by Sh. Rajiv Saizal (30.03.2021)

Sh. Rajiv Saizal, Minister for Health and Family Welfare,
Govt. of Himachal Pradesh visited the Directorate on 30™
March, 2021 and reviewed the various research and
developmental activities related to mushroom. He took a
keen interest and stressed upon more and more
involvement of the farmers to adopt mushroom farming
to increase the income a ongwith comating malnutrition
among women and children.

Visit by Officials from National Defence College
(06.04.2021)

A group of 20 Officials from National Defense College,
New Delhi visited the Directorate on 6" April, 2021 who
were taken around and shown various research and
developmental activities related to various mushrooms
(Fig. 10.4). Apart from India, Officials were from
Uzbekistan, Nigeria, Bangladesh and Nepal. The
contingent was lead by Air Vice Marshall, Sh. B.V.

Upadhyay.

A elid d9a gRT ST (30.03.2021)

S IToid A9, WReY IR URAR BT HAN, WP,
ferTad Uee SRR A 30 A1, 2021 BT WM BT SRT
D! FHIe BT | IV GHE B WA H TR BRI ol 3R
AR R Fedl & 49 FUINT BT FH I D AT
3 9eM & foly T BT Wl DI AU & oIy febaml i
AfeH J 31ferd AFfIER W) SR feam|

ISR ReET wRIfaene @ AfRGIRAl gRT <RT (06.04.

2021)

AT eT AEIaeer, Fs foeell & 20 @RI & TH
TR 71 6 3T, 2021 BT eEe™ F1 R foa, o g
W A srgwu 3R faer wiafafeal w1 fewmn
T (R 104) | 39 T H WRA & @], Iodlhwl,
TSR, AT IR AU & SMHERT T o | T BT
@ TR argd Areie, S ddl Surean | |
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Fig. 10.4.Contingent from National Defence College, Delhi
farT 104 LT T B, feoofl & BieTuic

Nataioal Web Conference (15-17 April, 2021)

A National Web Conference- Mushroom 2021 entitled
Mushroom Biology: Opportunities & Challenges w.e.f.
15-17 April, 2021 was organized jointly by Mushroom
Society of India (MSI) and ICAR-DMR, Solan. The
conference was inaugurated by Dr A.K.Singh, DDG (Hort.
Sci.), ICAR, New Delhi as Chief Guest and attended by
Dr B.K. Pandey and Dr V. Pandey, ADGs (Hort.), ICAR,
New Delhi. More than 100 participants from AICRP
Mushroom centres across the country and Scientists of
ICAR-DMR, Solan participated in the conference (Fig.
10.5). The Chief Guest highlighted the nutritional and
medicinal value of the mushrooms and emphasised to
increase the availability of mushroom to common man in
the country through latest production technologies.

I 99 I (15—17 3k, 2021)

15—17 30lel, 2021 BT eI ERT U NG I - —
g 2021 Y& W G SHafde: AFawR AR FAfaar B
ARG fohdT T | FRICH BT T G ANTge] AT
ST (MSI) SR feeTera gRT |g U A f&ar mam o)
AR @1 Sedled Sf U & Rig, =Rl (qrTar fasim),
ATSHIAR, 7T feeel 7 Je= aifafy & wu 7 & ofik s
Sf 1B, UrS 3R S dl urs, TSIOH (FTar), ATSITSIR, T8
feeell +ff AfAferd Y| TWieH & <9 R & TeTSHRIRY
G Dal B 100 ¥ AD HFIRTT 3R SMEHATTAR—S AR,
e & dgnfel 9 R forar (A 105) | g orfafdr A
G B U1 AR AT Heed W HHI Slell AR T
IET qHAIDh] & AEAH | <L H 3T AH DI G Bl
SUCTENT g8 W WR |

Fig.10.5.Scientists of ICAR-DMR, Solan attending National Web Conference
oA 105 T 39 GHT H AFT i §Y HIGTGY —SIVAIR, HeTd & dsiiTE
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World Environment Day (05.06.2021)

48" World Environment Day was celebrated in the
Directorate on 5" June, 2021 with the theme “Ecosystem
restoration”. Dr V.P.Sharma, Director emphasized the
importance of environment and called upon all the staff
members to plant more amd more trees to protect the
mother naturefor the future generations. To commemorate
the day a sapling of jamun was planted in the campus
(Fig. 10.6).
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fasg ygfaRur feaw (05.06.2021)

5 S, 2021 I foened ¥ 4sa fasg yafarer foad
"qIRReIf@! T3 &1 qeTell” v & amer #=rm | < 4.
dier, oY o TR & HE|d R OWIR e &R Wl
WG A 4 9a9 &1 el & folg T &1 e & forg
IF A IS U S BT 3MEaM 6| 39 & &1 799
& foTq UR|R # S &1 U& UieT o T | (R 10.6)

Fig.10.6.Planting of sapling on World Environment Day
[a3.10.6. /3% gafavor [@ae gv gleregor

Foundation Day of ICAR-DMR, Solan and
International Yoga Day (21.06.2021)

ICAR-DMR, Solan celebrated 39" Foundation Day of the
Directorate on 21% June, 2021. Dr V.P. Sharmaappreciated
the contribution of all the staff members to accomplish
various research and developmental activities related to
mushroom because of which the total production in the
country hasincreased subsatantially during last couple of
years (Fig. 10.7). 7" Interanational Yoga Day was also
observed on thisday where all the staff members actively
participated and performed vaious yogasanas. It was
stressed upon that yoga must be made an integral part of
day to day lifefor keeping ourselvesfit with asound mental
and physical health.

ITSHTIR—SITHAR e T ¥&AUAT faad, 3R
AR AT faawr (21.06.2021)

WIGHRII—SITHIR, Ao o 21 G, 2021 $ Fewerd &
39al WA feqd | ©f. drdl v A4 g o ddfed
faf e SR fawr e Tfafafe™l & |1 & @
foTu Y YT el @ AT Bl TRIEAT Bl oS R
e B 991 & IRM I H Bl SARA H B! I g3
g (o 107)| g9 fam 791 SieRisdy vt fegws +f #=mn
T, o ) e Il 7 Afha wy | 9T form 3iR
faf=1 arTE {6y 39 99 W OR fear T 6 wRy
AHRTE 3R TRIRG Wy & A G dI fhe &1 &
forg amT @1 e Sfiae &1 SIfi 3T g ST @Ry |
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Fig. 10.7.Celebration of 39"Foundation Day of the Directorate
o 10.7. Q91T & 399 WITYT [3aW T FHARIE

Research Advisory Committee meeting (10.07.2021)

The Research Advisory committee meeting of the
Directorate was held on 10" July, 2021 in a semi-virtual
mode. The Chairman, Dr Jagmohan Singh, Dr B.K. Pandey
and Dr V. Pandey, ADGs (Hort.), ICAR, New Delhi, Dr
K.K. Janardanan, Dr K.B.Mohapatra, Dr Shammi Kapoor,
members RAC attended the meeting online. Dr N.S.Atri,
Sh. Vinod Thakur, Sh. Rajesh Thakur, Dr V.P. Sharmaand
all scientistsof the Directorate attended RAC offline. Apart
from presentation on action taken report on the last year’s
recommendations by Dr V.P. Sharma, al the scientists
presented the salient achievements of their research
projects. The progress of all the ongoing research projects
was reviewed critically and road map for the next year
research activities was finalized alongwith different
recommendations.

Institute Research Committee meeting

I nstitute Research Committee meetingswere convened on
39, 14" and 23 July, 2021 to review the ongoing research
projects under the Chairmanship of Dr V.P.Sharma,
Director. Apart from the progress of the ongoing projects,
proposals for new projects were also presented by the
concerned scientists in these meetings. After thorough
discussion, the technical programme of all the projects
wasfinalized in the time frame keeping various activities
month wise as per the objectives. To review the progress
of al the research projects, monthly meetings of all the
scientists were held on every first Friday of each month.

IHY HaTedR AT &1 45& (10.07.2021)

feeTerd B SHe™ AelEhR AR B 966 10 e,
2021 B AT HIS H AT Bl T o | feged, <f
e R, F 3. aie ok F @Y urs, Yol (ammar),
THEI PR, AW ARG 7 HelgT dod H 9T foran | .
TAGHINA, &7, foAIe 3raR, & o orgR, ©f. didl el
3R e & Wi a7 STRUH! § ye W for |
Sf Al T T i deel 7 SO W gRATR 3
TqE SUCierdl B WRqd fbar| @ = Y& g
URATSTISN BT I BT FHET B g AR A= |gfoa
@ TS 3Tl T &1 SRR fafafry & forg A€ Ay @
siferm wu feam T |

I g |fifd @1 48

SIRICIAY I B N L R B I B I
URATSHRI BT FHIET & T 3, 14 3R 23 Jells, 2021 B
WM S AT B d5d gos T 37 ot H
GRS & SR Wl SR Y U | faveqa foreme—famet
& 915 a1 IfAfafdl @1 AgaR 9wl & AJER G
1 # 3ifc wY <7 §Y W IRISR & Tl HRIHH
Bl ffcd vy fear a7 | W A aRIISHRI B A Bl
el & fou TS HE B AP UUH YHAR B FHl
AENPT BT ARGE I8 AT BT TS |
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AICRP mushroom workshop

ICAR-Directorate of Mushroom Research, Solan
organized 23" Annual Workshop of All India Coordinated
Research Project (AICRP) on Mushrooms in a virtual
mode from 6- 7 August, 2021. Dr. AK Singh, DDG (Hort.
Sci.),ICAR, New Delhi chaired the workshop as Chief
Guest whereasDr B.K. Pandey and Dr. Vikramadiya
Pandey ADGs (Hort.), ICAR, New Delhi were Guset of
honour. Scientists and experts from 32 AICRP centres
located in 27 different states and UTs participated in the
event through online mode. Dr. V. P. Sharma, Director,
ICAR-DMR, Solan welcomed all the guests, experts and
scientists and presented the progress and achievements of
ICAR-DMR, Solan and AICRPMushroom. Dr. B.K.
Pandey, ADG (Hort.) addressed the participants of the
workshop and highlighted the nutritional properties of
mushroom espeically the vitamin D,. He told that Vit-D
requirement is increasing every day in our country due to
the prevailing lifestyle and mushroom is going to be an
integral part of the Indian diet. Dr. Vikramaditya Pandey,
ADG (Hort.) emphasized on mushroom germplasm
collection and catalogueing alongwith mushroom
processing technologies. He suggested that each AICRP
must form at least one Farmer Producer Organization
(FPO) and forward and backward linkage may be
developed for production, processing and consumption
of mushroom.

The Chief Guest, Dr. A.K. Singh, DDG (Hort. Sci.)
congratulated ICAR-DMR, Solan for getting three
copyrights in softwares on mushroom spawn, farm design
and TEFR for spawn and button mushroom production.In
his address he emphasized for increased production of
mushroom in the country through latest technologies to
meet the demand of the population.The wide spread protein
and vitamin deficiencies may be overcome through
awareness and increased consumption of
mushroom.Different substrates must be utilized for
mushroom production and should be checked for any
contamination/residual toxicity. Further, the role of
artificial intelligence in mushroom production may also
be investigated. Sustainable model for mushroom
prodcution, technologies, and products may be developed.
Dr A.K. Singh released four new high yielding strains
(White button-01, Shiitake-01, Oyster mushroom-01 and
Paddy straw mushroom-01) for commercial use.Three
publications on Mushroom Recipes of India, Edible
Mushrooms of India and Annual Report of AICRP
Mushroom were also released. Tamil Nadu Agricultural
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TATSHIRIRYT S HrImel

WHATI—GH T (QeTerd, Ao  6—7 AT, 2021
qTH TGN Al H GW W ARIA WRA FAId ATHEH
RIS (TITERIRIRUY) BT 23T 1fes HrIemTen T
fopam | <t v B Rig, I ARIHCE® (@Tar fosT), SRR,
T focell 4 9@ Al & wU o SR @1 sfEeger 3,
Safe <F fia. uie ok < fammfec ure vl (@rmarh),
WIRIY, 7T el FTa Ity o | 27 fafe=t Tt aiR
B AN Tl § R 32 TSR Bl & Jeiil
3R fIOIE 7 3ifFcTs Al & Wegq I 59 BRIGH § 1T
forar| <. 4L e, few, HTHau—SIgHaR, Ao o
T I, RIS 3R deel &1 W@rra fhar JiR
FEANTAR—SITHIR, e 3R iR g $1 el
3R SueIferl Bl ygd fdbar | €f. i, ufs, TEisl (@rar)
T RIS & WA B FEfRd fear ok faey wu J
TR P U7 U R YRTeT STl | =i A b wEferd
SHaTRIel & PRV AR < 4 eI S &1 awahar &
faT 9 T2 2 3R G VR SMER HT I T 9 o
W & | f faspfe uis, TeHell (arTar) 7 W s
YT AR Gr JABRl HEffhdl & A1 GAlhRor W Gk
feam | S g e & s wigdiemd & 9 3
FH Th fhaH Sed ATed (VBN a9 @nfiey ek
YR P IUed, FEERY AR @ud b foly BRae 3R

Johgs forao faeRad fhar SIMT =nfy |

T Il € e, Rig, Su Ae+eed (arrar fagm) 3
g W, B fSlred iR WiH 3R e g S
fou SSUBIR W FiredI® H 9 BIURGS g dd &
foTU SSHTAR—SITHIIR, Ao B 94TS <1 | 31U+ Hae &
IR AT dheld & AEGH | oU § GH b Idred §
gl W AR fear Ry Seer o /1 &1 g1 fohar
TP | AUS TR UIEH AR 9T 3 FH &1 SITwdarn
IR gw B qedl Wud A R A A1 GHA 2| GH
e & fory fafi= AsAged &1 SUanT fdhar S @nfee
AR fodl Al W / sraRre faurher & forw g @
S ARY | g Srerar, g Ied § G gfg @
AT B 1 SE BT AT Tl & | Gr Iared, Hranfifaal
3R ScTel & forg Fad wisd fawaa foam S wear g | <
0%, (98 -1 SATaIdd SUAnT & folg IR Y S Sl o
arel IWET (e ge—01, Tehd—01, IATIRR GHR—01
3R g1 YafTel TGra—01) Bl WIRT fobaT | 3 JFaER W ol
Tl BT foRre forar o, fomad IRT & ge afer,
URA & Qe G 3R TSHIsRYl T &1 e Rure
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University (TNAU), Coimbatore and Maharanta Pratap
Horticultural University, Karnal were felicitated for
excellent research and extension work respectively. The
superannuating scientist Dr. Meera Pandey, Principal
Scientist, ICAR-IIHR, Bangaluru was also felicitated in
the workshop. After thorough discussion various
recommendations were emerged and the technical
programme for 2021-22 was finalized.

Independence Day (15.08.2021)

75" Independence Day of the country was celebrated at
the campus of ICAR-DMR, Solan on 15" Aug., 2021. All
the staff members of the Directorate attended the
programme in which Dr V.P.Sharma, Director addressed
all (Fig. 10.8). He called upon all the staff members to
contribute immensely to fulfil the demand of the
stakeholders across the country.

e 2 | Ao B fasafdered (€euy), dracy 3k
HERTVN Y9 qRTar! fa=afdeetd, dRTel Bl Ieh S
AR R ® & fory |wIG fbar 17| HRiemen o
JagT IS S AT TS, Je A, STSHIveR—
SMSIATSYARNR, SR B W FHIT B 77 | T8 =it &
q1e AR RIwIRE @1 718 ol a9 2021—22 & folg dda!
FRIHH I Afew wy = 747 |

wWaAar f&aa (15.08.2021)

15 3R, 2021 P HHATI—SIGHAR, Ao & URIR H 39
1 7591 AT fead AT T | Fewed & W W
TR - BRIEHA | W7 forarer Sf didt e, Feere =
B AT fHar (= 10.8) | S=IF W T Wt F <9
W Y RTURS] B AT BT R &R S folY e AN
o1 &1 3EdM fohar |

Fig. 10.8.Celebration of 75" Independence Day
a3 108 75 & WGadr 1899 &7 3l

Parthenium awareness week (16-22 Aug., 2021)

To create awareness about the harmful effects of obnoxious
weed, Parthenium awareness week was observed w.e.f.
16-22 Aug., 2021 at ICAR-DMR, Solan. During this week
a number of programmes were organized where all the
staff members and visitors as well as nearby villagers were
made aware of the parthenium which is very hardy weed
plant and can survive in water logged as well as dry areas
(Fig. 10.9). It was told to eradicate the weed on community
basis from the fields, roads and grasslands before its
flowering. Apart from creating allergy its pollens are also
responsible for asthma.

iR (ToRERT) WRReGAr awWiE (16—22 3R, 2021)

16—22 3T, 2021 BT AMSULIR—SIVHIIR, el § BfPRD
WROJAR & BIBRE WAl & IR H SITRddl Ual &1 &
fore, gRifm STedaT e HERIT T | 59 9WE & SR
T3 HRIDHA SR Ty Y STai Tl Wb HERT 3R D]
D IR AI-URT B THI0T BT IRIFRE & IR § Sed
feha TTITEr URIMEH 980 HOR TRUGAR UM 7 3R I I &
AR Y et 7 A Shfad w8 adar & (7R 109) | S
Tl 3T W UBel W, FShi AR U™ B HeH I AHIRS
3R W ERUTIN $T WH B Pl a1 bal T8 | T0P WA
TeToll YT B & 3TeTTal SR & forg it AR 8 €1
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Fig.10.9.Differenct activites undertaken during Parthenium awareness week

3 10.9. TrifaTa GrTGHaT TCE & G B TS AT T

National Mushroom Mela (10.09.2021)

ICAR-DMR, Solan organized 25" National Mushroom
Mela on 10" Sept., 2021 through semi-virtual mode. It
was inaugurated online by Dr B.K. Pandey, ADG (Hort.),
ICAR, New Delhi as chief guest and attended by Dr V.
Pandey, ADG (Hort.) as guest of honour. Dr V.P. Sharma,
Director presented the salient achievements of the
Directorate. The programme was attended by more than
200 participants across the country virtually whereas 40
farmers from MGMG, 17 students from RIMT University,
Govindgarh (Punjab) and staff members of the Directorate
attended it physically (Fig. 10.10). Six technical folders
on various aspects of mushroom were released by the chief
guest on this occasion.

AT GH Hell (10.09.2021)

SMTSAITSR—SIVHRIR, Hiet 7 10 RaR, 2021 BT FH—agarel
A1S & ARIH W 250 TS R Hell BT ARG B
SAHT Sqded ez S dd. uis, YSioll (GRTam),
AIRY, 7E foell N1 fbar ™7 9 o= Ay & WU A
SuRerd o &R faRme arfafy & wu & < ¢ U, wSoh
(@TTarh) =1 AT foran | =X, dvdn e, e | e @
T USRI BT IR (BT | 39 SRIGA H Gk < R
W 200 ¥ 37 TR = Rt foran, Stafe wreligast &
40 T, STRaMSUHET fasafaermery, MfdeTe (U9mE) & 17
Bl 3R Mo & Wb Fedl + 1 361 41T forar (R
10.10) | S SR W T A gRT G & (A= g el
WR B8 qhd] Bbleex] & fGHe f&ar |

Fig.10.10.Celebration of 25" National Mushroom Mela
faz10.10. 25 § T FIET HoAr FT NG
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Hindi Pakhwara (16-28 Sept., 2021)

Hindi Pakhwara was organized w.e.f. 16-28 Sept., 2021
at ICAR-DMR, Solaninwhich 5 competitionsviz., Sulekh,
Nibandh, Tippani lekhan, Unicode Hindi typing on
computer and General Knowledge were conducted for all
the staff members of the Directorate for encouraging them
to use Hindi language more and more in their day to day
official work. The winners of the competitionsaswell as
using maximum Hindi in official work throughout the year
were awarded on the closing day by Dr V.P. Sharma,
Director.

Rashtriya Mahila Kisan Diwas (15.10.2021)

To highlight the contribution of women in various
agricultural activities, 6" Rashtriya Mahila Kisan Diwas
was observed on 15" Oct., 2021 at ICAR-DMR, Solan.
Dr V.P.Sharma, Director appreciated therole of womenin
all spheres of life in the society including various
agricultural activitiesbecause of which Indiahasachieved
new heightsin variousfield and horticultural crops. More
than 20 women attended the programme and an exhibition
depicting various mushrooms and their products were
displayed on this day.

World Food Day (16.10.2021)

ICAR-DMR, Solan celebrated 41% World Food Day on
16" Oct., 2021 with atheme“ Safe food now for ahealthy
tomorrow” which was attended by more than 100
participants. It is celebrated to promote global awareness
and action for those who suffer from hunger and to
highlight the need to ensure healthy dietsfor all.

Special Swachhtta Program (02-31 Oct., 2021)

As per the direction of the ICAR, various activities were
organized by the Directorate under the Special Swachhtta
Program from 02-31 Oct., 2021. Comprehensive sanitation
and cleanliness drive was organized during the period in
the campus as well outside the campus. A program on
“Waste to Wealth” was organized in the Directorate in
which more than 200 farmers participated. Special
emphasis was given to weeding out old material/records
of the Directorate in which more than 850 files of the
Directorate were weeded out. Various teams of the
Directorate had visited the Residential Colonies/Parks/
School/Prominent Places and the Villages adopted under
the “Mera gaon Mera gaurav” to spread the message of
the cleanliness, sanitation, conservation of water resources
and Gandhian Philosopgy of Gram Swargj. In-View of the
COVID-19 pandemic, all the staff members and farmers

&<l yEareT (16—28 fdex, 2021)

fe=l TareT 16—28 YR, 2021 Th HHATI—SITHIAR,
Wier | SRS fbar AT $9¥ 5 FfaAIfang: gerw,
fgy, feuol oM, ey R e B it iR
T S AT Hears T | I8 Ui fHeene
T I WTH el $f Bl 9T #7 oo fed-ufafed @
MfreRe @raf # e ¥ e STanT &A@ forg
IR BRA & fog SN B 778 | Hfornfirer & faiarait
T AT R qY AMRING Bl H wan & o1
SUINT ER dTel AHIRAT T HAAIRAT bl FAO a4
R Sf . o, e gRT $7M < A fhar |
I Afgar fea faaa (15.10.2021)

faf=T Sy Tfafaferal # afgensit & ITeH T IANR FH
P foIy, ATHITTI—SIVHRIR, HleT H 15 37CER, 2021 Bl Gal
TSR AgAT T fea /e | <f didvem], Fews
o fafrT gfY wfafafal wfed wdeT 4 Shed & @i el 4
AR B HST DI WA B, D FRO R A
faf=1 &=t iR arTar wudl # 98 Hagda B TR
fepa & | FRIHA | 20 | 1 Afgeall 1 9T forrm ok g9
{1 faf=T g IR Id ISl Bl I dTell T Fael
eféid @ T |

fasq @rer fdqd (16.10.2021)

SMTEHITIAR—SITHIIR, JleT 7 16 3TICER, 2021 BT 41T fasg
GRIET Ao ST 100 ¥ FfSS FfemIRial =1 9T foram |
I8 4@ W Uifed arl & fog dfkad Smraddl 3R $Rarg
BT IGTAT < 3R T & foly TR JER YHAEd w3 al
JMMITIHAT Bl SUNR B b ol HARIT ST 2 |

faely a=ear sRi®HA (02—31 3JATIN, 2021)

AR & EegaR Meurerd gr1 faey e
FRITHH & TEd 02—31 AT, 2021 qH A= TlATAfRr!
BT AN BT TAT| 39 AT & SRE IR # i
IRTR & 9EY ATUd Weodl IR &I e fear
AT | e § “ruldte | €9 R Uh S1IHH Ao
fopam ram forad 200 9 a1 bt =1 wmr foram | feemera
P! YT AT/ STfeEl Bl geM WAy 9o far T
ST e &1 850 & AfH BIgA! @I Beg Bl TS |
ooy & faffr=1 EWi 9, TaeodT, Siol ATl & AReTvl
IR TM WIS & M) g3 BT e A & fov
AT B/ wdhl / ool / T W@ AR
fehar | BIfds—19 HEMRT &I @ gY, A WCIH AR
3R faml &1 1 COVID—19 Reifd &I & H @ 8¢

141



were also sensitized about the Swachhta, personal hygiene
and overall cleanliness keeping in view of the COVID-19
situation. Futher, the campus was regularly sanitized with
Sodium Hypochloride to check the spread of COVID-19.

Communal Harmony Week (19-25 Nov., 2021)

The National Communal Harmony Week was observed
w.e.f. 19-25 Nov.,2021 at ICAR-DMR, Solan. /during this
week a number of programmes were organized to create
awareness among the people of the country to have a
communal harmony among themselves.

Agriculture Education Day (03.12.2021)

To commemorate the birth anniversary of the first President
of India, Dr Rajendra Prasad, Agriculture Education Day
was celebrated on 3 Dec., 2021 at ICAR-DMR, Solan
which was attended by all the staff members of the
Directorate and 50 students and 4 faculty members from
Multani Mal Modi college, Patiala (Punjab) (Fig. 10.11).
On this occasion Dr V.P. Sharma, Director highlighted the
importance of education for modern agriculture for keeping
a pace with increasing demand for food and nutritional
security for the population of the country.
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Teedl, ARhid WeodT 3R THY Weodl & IR § SRT6d
T TIT | TD SFATAT, PIfTS—19 B YR BT Wi & forg
IRR B FRIffT wu 9 Aifeyd sEudRES 9 9%
far T |

HIYSAS AT G«ig (1925 daY, 2021)

JMSHITAR—SITHAR, A # 19 I 25 FdeR, 2021 dH
U AVERIG WeHd gwE HAET TAT| 39 AEE B
R Y & AN H MU H AVEId HHE g4 & forg
ST U7 B & fol b dRIHH Aford fhy T |
S Rren feaw (03.12.2021)

IRA & U T L. ois TS B Sl & SUeied H
3 fa¥aR, 2021 B W HIATU—SITHAR, Ao § B e
Aol Aol AIG] Biets], UfedTel (4ST1E) 9 31 50 BTl 3R
4 Rt = 97 forar (o= 10.11) | 9 3R W S 94
o], feerd 3 <9 @ Eral & fory wrer SR uIeor gReq
forg e & w8 W UHmRT e |

Fig. 10.11.Discussion with farmers on Agriculture Education Day

1 10.11.61% 1o [aawr g [ & @l @@

World Soil Day (05.12.2021)

8" World Soil Day was observed on 5" Dec., 2021 at
ICAR-DMR, Solan which was attended by all the staff
members of the Directorate and a group of 25 farmers and
officials from Ayurved Research Foundation, Chidana,
Sonepat (Haryana) (Fig. 10.12). On this occasion it was
emphasized to maintain the health of the soil by adopting
organic farming and reducing the use of organic fertilizers,
insectcides/pesticides and other harmful chemicals in field
and horticultural crops. The indiscriminate use of organic
chemicals has deteriorated the health of the soil in many
states in India and it has become unproductive and barren.
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8 al fa=q 7o faaqw 5 fawaR, 2021 BT W16 .3 U—SITHIAR,
Ao # A9 T, e oo & 9 W ael
3R Imgae Red BRSYH, M, AMud (BRI & 25
! 3R SRERAT & TF g 7 AW foran | 39 3faeR
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fear | Sf9E Al @ Sy TN W WRd & &S
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Fig.10.12.Visit by the students of the college on World Soil Day
[ 10.12 137G FeT feaw 9¥ HElldenerd & [Aeneral &1 490

Swachhata Hi Sewa

Swachhata hi sewa pakhwada was celebrated with effect
from 16-31 December, 2021 at ICAR-DMR, Solan.
Various programmes were organized on and off the campus
for creating awareness among masses for cleanliness in
their day to day life (Fig. 10.13).

Taoodl &l 941

WH.A U~ SITHAR, A H 16—31 faHeR, 2021 & IRM
TSAl &1 WAl UEarel {1 47| AN @ Qb Soflad H
e d © Ui STedhdT Uel & & fol IR # 8iR e
fafe~ Sriew amfera fby T (Rt 10.13) |

Fig.10.13.Creating awareness during Swachhata hi sewa pakhwada

[ 10.13.¥q205d] & Hal & GIRTT GIFT6dl Usl & §Y

National Kisan

(23.12.2021)

To commemorate the birth anniversary of the late Prime
Minister of India and farmer leader Chaudhary Charan
Singh, 21% National Kisan Diwas/Mushroom Day was
celebrated on 23 Dec., 2021 at ICAR-DMR, Solan. The
programme was attended by more than 130 farmers/
farmwomen along with staff members of the Directorate.

Diwas/Mushroom Day

I fhar feqa /g feaw (23.12.2021)

SOl B S H 23 IR, 2021 Bl HIHITI—SITHAR,
Ao # 21 a1 IS T feaw /g feas w9mr T3 |
FRIHH H FRUe™ & Wh 9™l & 9T 130 ¥ IS
foml / famt =1 T foram |
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11. Training and capacity building
ufteror 3R gwar i

Dr B.L. Attri attended three days online training
courseon “Right to Information Act” w.e.f. 1-3 Sept.,
2021 organized by Institute of Secretariat Training
and Management (ISTM), New Delhi.

Dr B.L. Attri attended onetraining on MIS'ERPand
GeM at ICAR-DMR, Solan on 04.09.2021.

Dr Satish Kumar attended Sensitization virtual
training programme on “Implementation and Use
of Agricultural Research Management System
(ARMYS)” for Nodal Officers on 8.6.2021

Dr Satish Kumar attended XXII1 virtual group
meeting of All India Coordinated Research Project
on mushrooms held on 6-7 August 2021.

Dr Satish Kumar attended review and sensitization
workshop of ZTMUSITMUSPMEs under NAIF
scheme on 6.10.2021 and presented the
achievements of ITMU-DMR, Solan

Dr Anuradha Srivastvaattended training on I nternet
of Things for Women Scientists, Engineers and
Technol ogists sponsored by Department of Science
and Technology conducted by Engineering staff
College of Indiaw.e.f. 25-29 Oct., 2021.

Ms Shweta Bijla attended training on Internet of
Things for Women Scientists, Engineers and
Technol ogists sponsored by Department of Science
and Technology conducted by Engineering staff
College of Indiaw.e.f. 25-29 Oct., 2021.

Dr Brijesh Yadav attendedProfessional Attachment
Training at ICAR-Indian Institute of Soil Science,
Bhopal Delhi w.e.f. 13 Feb.- 15 May, 2021.

Ms Shweta Bijlaattended Professional Attachment
Training at ICAR-National Ingtitute of Agricultural
Economicsand Policy Research (NIAP), New Delhi
w.ef. 13 Feb.- 15 May, 2021.
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HILTHRT BRI H AT forl 3R STEETHY—SITHIAR,
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ST SR SAd = IRA & Sol-ART RIh Bicta
ERT IR fag aiR Senfie! fovmr grr wrifora
goTIc 3 7 TR TR0 # 2529 37dCER, 2021
I 9T forar |

G AT fSTel 7 IR & SUlMIRT WRIh Hlets
ERT AT fag sk e faurT grT smiford
$THIC 3T 7 WX WfTefor # 2529 37dCaR, 2021
PI AT forar |

S oI TG = 1. 37, .~ R JaT fasi ey,
W7 H 13 WRaAW— 15 Hg, 2021 $ QR AGAID
AJeTp HiMEToT § A foran| |

G ST ST =1 RIS FHIY Jfefere 3R
M AT WA (TS, I8 faeel # 13
TRER— 15 7, 2021 B QR ARG J D
Tifreror # AT forn |
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12. Distinguished visitors

faRrse Jmrg®

During 2021 a number of visitors visited ICAR-Directorate of Mushroom Research, Solan (H.P.) and the most
distinguished ones are as:

2021 & IRM Py AR IFFGSI A AHIU-—GH FJaaH Feemed, diaq (Ru) &1 sk fea:

S.No. | Name and address Date of visit to
ICAR-DMR, Solan
®d. | W SR Tar HIGHIATI—SITHAR,
gie[ @ <R @1 fafdr
1. Dr Rajeev Saijal, Minister of Health & Family Welfare, Govt. of H.P. 30.04.2021
S Mg Aoldl, TR SR URIR Hedmor 7301, fFArad Ueel TRER 30.04.2021
2. Prof. Virender Kashyap, Ex M P Shimla 17.09.2021
9l dRE HLIY, gd TRl Rer 17.09.2021
3. Sh. Rajesh Kashyap, Local BJP leader 28.09.2021
ST T HITY, R o7 =T 28.09.2021
4. Air Vice Marshal B VV Upadhyay, National Defense College, New Delhi 06.08.2021
TR I AR §1 1 IR, R (54 Hieldt, T3 ool 06.08.2021
5 Dr H. P. Singh, Former DDG (HS), ICAR, New Delhi 17.08.2021
S @ U (92, gd SISl (TIUE), SMSHINeIR, 8 el 17.08.2021
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13. ICAR-DMR in press
09 H ATSHITAIR—S VIR
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CADRE STRENGTH OF TECHNICAL, ADMINISTRATIVE AND SUPPORTING CATEGORY

S. | Designation Pay band and Sanctioned In position Vacant Total
No. Level posts posts posts
TECHNICAL POSTS
1 T-3 29200-92300 (L-5) 4 3 1 4
2 T-2 25500-81100 (L-4) 1 1 -
3 T-1 21700-69100 (L-3) 8 7 1 8
GRAND TOTAL 13 11 2 13
ADMINISTRATIVE POSTS
1 Administrative Officer | 56100-177500 (L-10) 1 - 1 1
2 Fin. & A/Cs Officer 56100-177500 (L-10) 1 1 - 1
3 Private Secretary 44900-142400 (L-7) 1 1 - 1
4 Asstt. Admn.Officer 44900-142400 (L-7) 1 1 - 1
5 Assistant 35400-112400 (L-6) 4 4 - 4
6 Personal Assistant 35400-112400 (L-6) 2 2 - 2
7 ubC 25500-81100 (L-4) 2 2 - 2
8 LDC 19900-63200 (L-2) 2 2 - 2
GRAND TOTAL 14 13 1 14
SKILLED SUPPORT STAFF
Skilled Support Staff | 18000-56900 (L-1) 5 4 1 5
Staff in position at ICAR-DMR, Solan (H.P.) as on 31.12.2021
Name Designation Email ID Official
Scientific staff
Dr V.P. Sharma Director vpsharma93.icar@gov.in
Dr B.L.Attri Principal Scientist BL.Attri@icar.gov.in
Dr Satish Kumar Principal Scientist satish132.icar@gov.in
Dr Shwet Kamal Principal Scientist shwetkamall.icar@gov.in
Dr Yogesh Gautam (upto 06.10.2021) Principal Scientist ygautam.icar@gov.in
Dr Anil Kumar Senior Scientist Anil.Kumarl4@icar.gov.in
Dr Anuradha Srivastava Scientist Anuradha.Srivastava@icar.gov.in
Dr Sudheer Kumar Annepu (upto 20.02.2021) Scientist Sudheer.Annepu@icar.gov.in
Dr Anupam Barh Scientist anupam.barh@icar.gov.in
Dr Manoj Nath Scientist manoj.nath@icar.gov.in
Dr Rakesh Kumar Bairwa (on study leave) Scientist Rakesh.bairwa@icar.gov.in
Dr Anarase Dattatray Arjun Scientist anarase.arjun@icar.gov.in
Dr Brijesh Yadav (upto 1.10.2021) Scientist Brijesh. Yadav@icar.gov.in
Ms Shweta Bijla Scientist SHWETA.BIJLA@icar.gov.in
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Administrative staff

Sh. H.N. Sharma (upto 31.10.2021) AO aodmr.icar@gov.in

Dr Ashish Dhangar FAO Ashish.dhangar@icar.gov.in
Sh. T.D. Sharma AAO tdsharma.icar@gov.in
Sh. Surjit Singh Kanwar PS skanwar.icar@gov.in

Sh. Bhim Singh Asstt. bhim.icar@gov.in

Smt. Sunila Thakur PA sunilathakur.icar@gov.in
Sh. Deep Kumar Thakur PA deep.icar@gov.in

Sh. N.P. Negi Asstt. npnegi.icar@gov.in

Sh. Rajneesh Jaryal Asstt. Rajneesh.Jaryal@icar.gov.in
Sh. Satinder Kumar Thakur Asstt. satinderk.icar@gov.in
Sh. Dharam Dass ubDC dharam.icar@gov.in
Smt. Shashi Poonam ubC shaship.icar@gov.in

Sh. Roshan Negi LDC roshannegi.icar@gov.in
Sh. Sanjeev Sharma LDC sanjeevs.icar@gov.in
Technical staff

Smt. Reeta Bhatia CTO reeta30.icar@gov.in

Sh. Sunil Verma ACTO sunilv.icar@gov.in

Smt. Shailja Verma ACTO shailjavl.icar@gov.in

Sh. Gian Chand TO gianchandl.icar@gov.in
Sh. Dala Ram TO dalarm.icar@gov.in

Sh. Ram Lal TO ramlal.icar@gov.in

Sh. Deepak Sharma TO depsun.icar@gov.in

Sh. Ram Saroop TO ramsaroop.icar@gov.in
Sh. Jeet Ram TO jeetram.icar@gov.in

Sh. Guler Rana TO gulerrana.icar@gov.in
Smt. Vrushali Pranjal Deshmukh Tech. Asstt. vrushali.Deshmukh@icar.gov.in
Sh. Raj Kumar Tech. Asstt. rajkumarl.icar@gov.in
Skilled supporting staff

Sh. Naresh Kumar SSS nareshkumar.icar@gov.in
Smt. Meera Devi SSS meeradevi.icar@gov.in
Sh. Ajeet Kumar SSS ajeetkumar.icar@gov.in
Sh. Vinay Sharma SSS vinaysharma.icar@gov.in
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Annexure-11 Staff News

AJdE—]1 ¥<T® HHER

PROMOTION

1.

Dr. Anil Kumar, Scientist (Plant Pathology)
promoted as Sr. Scientist w.e.f. 29.11.2021(FN)
through CAS.

Sh. Ram Swaroop, Sr.Technical Assistant (T-4)
promoted as Technical Officer (T-5) w.e.f.
03.04.2020 (FN).

Smt. Reeta, Assistant Chief Technical Officer (T-
7-8) promoted as Chief Technical Officer (T-9)
w.e.f. 20.08.2020 (FN)

Sh. Jeet Ram, Sr.Technical Assistant (T-4)
promoted as Technical Officer (T-5) w.e.f.
13.10.2020 (FN)

Sh. Guler Singh Rana, Sr.Technical Assistant (T-4)
promoted as Technical Officer (T-5) w.e.f.
27.10.2020 (FN).

Sh. Deep Kumar Thakur, Stenographer Gr.IlI
promoted as Personal Assistant w.e.f. 15.07.2021
(FN).

MACP

1

Sh. Sanjeev Sharma granted Modified Assured
Career Progression Schemeinthenext higher level—
4 w.ef 18-08-2021 (FN)

Sh. Naresh Kumar granted M odified Assured Career
Progression Scheme in the next higher level— 2
w.e.f 23-06-2021 (FN)

JOINING

1

Dr. Shweta Bijla joined at this Directorate as
Scientist (Agril. Economics) w.e.f. 12.01.2021 (FN)

Dr. Brijesh Yadav joined at this Directorate as
Scientist (Soil Science) w.e.f. 12.01.2021(FN)

Dr. Ashish Dhangar joined at this Directorate as
Finance & Accounts Officer w.e.f. 06.01.2022 (AN)

PROBATION/CONFIRMATION

1

Probation period of Dr. Rakesh Bairwa, Scientist
cleared w.e.f. 08.01.2021 (FN)

gIHfa:
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2. Probation period of Dr. Manoj Nath, Scientist
cleared w.e.f. 12.04.2021 (FN)

TRANSFER

1. Dr. Vrushali Deshmukh, Technical Assistant (T-3)
transferred from ICAR-DMR, Solan to ICAR-
CICR, Nagpur w.e.f. 12.03.2021(AN).

2. Dr. Sudheer Annepu, Scientist (Veg. Science)
transferred from ICAR-DMR, Solan to ICAR-
IISWC Regional Station Udhagamandalam (TN)
w.e.f. 20.02.2021 (AN)

3. Dr. Brijesh Yadav, Scientist (Soil Science)
transferred from ICAR-DMR, Solan to NBSS&LUP
Regional Centre, Udaipur (Rajasthan) w.e.f.
01.10.2021(AN)

4. Dr. Yogesh Gautam, Principal Scientist
(Computer Application) transferred from ICAR-
DMR, Solan to ICAR-CPRI, Shimla w.e.f.
06.10.2021 (AN)

5. Sh. H.N. Sharma, Administrative Officer
transferred to ICAR-1ISWC, Dehradun upon
promotion as Sr. Administrative Officer w.e.f.
31.10.2021 (AN).
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Annexure-111 Awards and Recogniions
AJ4E—I11 YREHR UG AIATY

Dr Anil Kumar awarded with Best Oral presentation
award for research work entitled “Recent
advancements in induction of ascomata in Indian
TrueMorels(Morchella sp)” during Golden Jubilee
International conference on Global Perspectivesin
Crop Protection for Food Security to be held online
at TNAU Coimbatore during 8-10 Dec., 2021.

Dr Anil Kumar nominated as Member of Editorial
Board for Nature Science e-magazine.

Dr Anupam Barh received Yadvindra Young
Scientist Award in 2021 by Mushroom Society of
India on National Web Conference — Mushroom-
2021 for development of sporeless strain in oyster
mushroom.

Dr B.L.Attri got Achiever Award 2020 for
outstanding work in thefield of farming/agriculture
from Society for Development of Human and Nature
(SADHNA), UHF, Nauni, Solan (H.P) in April,
2021.

Dr B.L. Attri took over the charge of Member
Secretary, NARAKAS, Solan on 21.12.2021.

Dr B.L. Attri was conferred with International
Recognition Award by Department of Horticulture
& Food Processing, Uttarakhand during
International Mushroom Festival Mushcon w.e.f.
18-20 Oct., 2021 held at Haridwar (Uttarakhand).

Dr V.P.Sharma was conferred with International
Recognition Award by Department of Horticulture
& Food Processing, Uttarakhand during
International Mushroom Festival Mushcon w.exf.
18-20 Oct., 2021 held at Haridwar (Uttarakhand).
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Annexure—1V
A1V

Financial Statement for the year 2021 (01-01-2021 to 31-12-2021)

ANNUAL REPORT 2021

a¥ 2021 @ foIU goic @1 Reafd (Tud <)

S.No. Heads of Accounts Allocation 2021 Exp. 2021
i Lands 0 0

ii Works 78 0

iii Equipment 11.25 4.55
iv Information Technology 5.5 3.85

% Library 1.6 1.4

Vi Furniture & Fixture 0.5 0

Vil \ehicles 18.75

Viii Others (SC-SP Equipments) 5 5
Total Capital Assets 120.6 14.8

i Establishment Expenses

ii Establishment Charges 785.5 785.5
iii Wages - -

iv O.TA - -
Total Estt. Charges 785.5 785.5
[ General Revenue

1 Pension and Other retirement Benefits 2.81 2.75
2 TA domestic/ TA transfer 3.95 3.06

3 Research and Operational expenses 98.3 78.65
4 Administrative expenses 139 121.2
5 Misc. Expenses 24 20.9
Total Revenue 268.06 226.56
NEH 39.5 7.25
TSP 10 6.5
SCSP 325 145
Grand Total (Capital and Revenue) 1256.16 1055.11
Sl. No.| Head of Account Allocation Expenditure
1 DMR-Budget 2021 1256.16 1055.11

2 AICRP Mushroom 669.20 405.30

3 Revenue Receipt 116.50 113.50
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