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Preface

qy 2020 & R HHIY.GHR SFHEH [eemer
P! U] BT IR BT 950 G DI a1 & o [
CRCICIRCER] 9y © | e gr W AT
@ fRdR ARl W R o @& | ey @
SRl @ Uh Had odl & | Mooy & g
Tfefafer 3R faer Ml B AUGH SRS R
URITSTTIS W T dire el 8 | weeyel ki
Bl I qolc & - 9 w9 a7
I GRATSHIRAT  AATCll & | WA TR 370 D &
¥ afderaT @ T YA Rl © | 39 e H, AR P
yrRreror TSR o T8 IR S ] o 127 |
SO FHEA Uha [BY MU § 3R ARG HeRA
SH@ITSH §c 4 208 7Y STell HERH & T GBI [y
Y & | AR GUR BRIHH $ TROTEHY JE e
IR O RIeTd 3R Widbell FI%0H H B Sod SUl dlel
JEE! 3R Uo-gd fFe &1 e gom § 1
THTINRY TN 3R ATSUHITHR HIDR] BT SUIT PRSP
U . IISEURY & [o1Q SATARI foidol Ao fAhmRAd
2 | I8 GH< 9 FHA & Sl IS H g e JaH
BT T ARG IR H 98 Aaide Agd ¢ |
STl HYH ¥, Iod IGT Qo el HH oI el dRe
qTeTT Xg fABRId fhaT TATR | 51.16 % @I Wifdd <erar &
1T RIS # U 41 BT8isie T (A fovar a7 o |
3G (A, U & YA HIURA H 3MUd KR W
EHIGRIM 3R FRIGRIA & iR & foly THHITaR
TR /Y fIBRIT by 17 8 | 591 3 drel ol A
IER FHRI & fdbr b oy Arx R ifeT 7 #eg
fierfl | ¥Ra & S ¥ Ugell R, WP YN
ST FQeITerd, et = 316l Hrepfere Rerfcrai  ARerel
ARIGH BT JIG Bl H el <81 © | 39 U &
JRUTHRERY, W = e 153 JHNET, I IR B4 i
BT U DI G H YA [BAT 7 | oI b AEIH |

It is a matter of great honour to present the
accomplishments of ICAR-Directorate of Mushroom
Research during the year 2020 which is the most
challenging year in the decades. The report gives a
glimpse of the activities and achievements of the
Directorate with emphasis on the research and extension
activities on mushroom. Directorate's Research and
Development efforts got major impetus from well
structured, well defined and time bound projects targeting
the mushroom growers and entrepreneurs. The crucial
financial support comes from in-house budget as well as
from externally funded projects. The institute constantly
strives to diversify its area of action. In this regard, apart
from undertaking institutional projects supported by
Indian Council of Agricultural Research, a number of
extension and training activities in collaboration with
external agencies were also conceived and implemented.

Despite of all the difficulties due to the pandemic
related restrictions, wild mushroom germplasm resources
have been collected from the various geographical regions
of the country and 208 new wild mushrooms were added
to the Indian mushroom germplasm pool. The well
designed genetic improvement programme has resulted in
development of several high yielding strains and pre
breeding lines in major edible mushrooms viz., Button
mushroom, Paddy straw mushroom, Oyster and specialty
mushrooms such as Shiitake and Morchella mushrooms.
We have developed the genetic linkage map for
theAgaricusbisporus using SSR, IRAP and ISSR markers.
It will provide the insights into genome organization of
white button mushroom which have great commercial
significance in Indian market. In oyster mushroom, a high
yielding low spore producing strain has been developed. A
new hybrid strain in shiitake was developed with
biological efficiency of 51.16%. Further, SCAR based
markers have been developed for differentiation of
homokaryon and heterokaryons at molecular level in
paddy straw mushroom. This will help in marker assisted
breeding for development of superior hybrids in the
coming days. For the first time in the history of India,
ICAR-DMR, Solan has succeeded in producing the
Morchella mushroom under semi natural conditions. As a
result of this achievement, India has entered the list of few
countries like USA, China and France. In the direction of
doubling the farmers income through value addition,
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[l BT AT BT AT A DI QW H, By IAG
fqeRd feby 7Y &, S Aerer—Heol A3 U i,
el M3 Aiaese wered SR fiele smERd
TR STTETRT TIRT 3R TIRH 3R IToRT SR Jds off
fob faeTfe S &R oy anawgsd @iell 4 RER o | 39
TEMR] B AN B IR HIAGH DI Wl H Tebria! A4
BT IR PR $ folY FQeTerd 7 3 JSedid drigGA!
P A1 WY AT T | TYeret A1 & A1 W Gl 29 HFEA0T
PBRIHH AT fT T 31 2000 H A (T AR gar
AT U | H SIEE HARER |, G yae
Y &R 3 RAOURS! BT S7d 3Fed AFfeeH & forg
AU B gegare odl gl Sf. el qemr, |
(SW) 3R HEIIeed (EvaR), Sf. vah. R, U
TRIeud (Tavw) ok S fawwfew uiey, vsIol
(TaTE—1) FI Femer @ JfT $I ST 99§ I
PRER AIcATE SR T8 & oy 8=IaTe <ol & | e
<M, 99 W Habeld, |ued iR fgurdl e Rurc
YRR G @ foly TRTET @) U 2 | §31 1 fawars 8
fh QX1 SITHIR URaR ool difgd arwansh, daria
IS BT U T URT B H e T |

€

several products have been developed viz., Mushroom-
vegetable mixed soup premix, mushroom-vegetable
mixed sauce/spread mushrooms and millets based
cookies, mushrooms and millets based nutribar,
mushrooms and millets based pasta and mushrooms and
millets based vermicelli rich in Vitamin D and other
essential minerals.

The Directorate has reshaped its outreach
programmes to disseminate the technical knowledge in
mushroom cultivation during this pandemic period. A total
number of 29 training programmes were organized
through virtual mode and benefitted more than 2000
farmers and educated youth. I wish to place on record my
sincere thanks to the Research Advisory Committee,
Institute Management Committee and other stakeholders
for their invaluable guidance. My sincere gratitude to Dr.
TrilochanMohapatra, Secretary (DARE) & DG (ICAR),
Dr. A.K. Singh, DDG (HS) and Dr. VikramadityaPandey,
ADG (HS-I) for their constant encouragement and advise
in carrying forward the progress of the Directorate. The
editorial team deserves appreciations for the timely
compilation, editing and bringing out the bilingual annual
report. | sincerely believe that with the intellectual
capabilities, technical skills, high degree of commitment,
sincerity and enthusiasm of the entire DMR family, we will
be able to meet the expectations of the society.

q—:—v\\n)

AR, I
V.P. Sharma
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Executive Summary

qf¥e Ruic A= o yifa 3R fadrT &1 guor
g | I8 W 5 $aal fagH SR Wil & 9ol § &
afeds sH@T e < 1 F wHfg & wu H 0 T
WIGAIU—gr ST e, el (Y @l arfie
RaTe 2020 U1 AT W forg srfavaei G o 91 2 |
Rare ey 4 e W 8 drel e 3R iR &
AT QWS B IUARRRI &7 4 &R ® | I8 ey
< Pl e drmfoe Ruafa d 79ed S &
SR SR REd @ folv TR TR R & dfgd
PR BT & | T09H a9 § fAfd oAt & 99 e | 208 AU
SITCll HYIGH STAWoA HYE Uhd [y U IR 24 g
SD TPl B MHAII—Gr  IFagH ey &
S @ # W)fea fear | woEe R ge, R,
WTell, B R A 7969 § Sed S < drel
SUiET 3R Hanl & fp Wafed g |

T 9 ded B OF G} 9T THUEelS
TAEICE—1—129 (2564 W) THEUE-—5-210 (25.13
Tfrerd) UdIg—5—7 (25,57 Wcrerd) T faard fobar T
yuTaeierdT 19.12 Tl &9 &1 18 | e W | fofdal
ARy e fhar 7T 39H THUHeIR, SMEUIURarR,
HHRI BT SUANT BT AT | SRY HIRH § T Sleg Sl
T Tl R MR U TR Wh) Bl fadfd fohar
| RreTes HeeH H, 48 T 9T IV 3R U B folT 14 F7
TRIETOT BT T | 19T L15-85 x L7-31 1 ST TT9T H 51.16
gfcerd @1 ifde s & S fb off FE=r @) e o
STaT ol | Y3fTel HUGH H SCAR AT HTRI bl d8eR
FHR fABRIT B @ fofg @R UIfdes Wk W BMeRAA
7 |

HIhell HIHH B I USRI BT SH] B
faQroaretl AR STSEITH WA 1 3R 4 BT STINT IRD
ARG TIRIPIZES TR (MESITH) WHISFelT & MR W
foeryar <& T off| STl WeH W IR TS BIpH
uRRerforat # Seorfed famar mam e |

Annual report is the mirror of the Institute
progress and development. The progress is not only in
terms of science and technology but also in form of
economic prosperity of country. It is incredible joy
for me to introduce yearly report 2020 of the ICAR-
Directorate of Mushroom Research, Solan (HP). The
report is the rundown of the exercises and
accomplishments of the Directorate with
accentuation on the research and extensions on
mushrooms. This Directorate is focusing and
exerting serious efforts for acquiring and
maintenance of mushroom germplasm from the vast
geographical location of the country. In the present
year 208 new wild mushroom germplasm accessions
were collected from the forest areas of different states
and 24 pure tissue cultures were preserved in the
Gene Bank of ICAR-DMR. The breeding work
focused on development of high yielding strains and
hybrids in button, oyster, paddy straw, shiitake and
morchella mushrooms.

In button mushroom, this year three SSIs
NBS1-129 (25.64%), NBS5-210 (25.13%) and
NBS5-7(24.57) was developed while three promising
hybrids were identified H1, H26 and H54 and showed
the high biological efficiency (19.12%). In button
mushroom linkage map was also developed using
SSR, IRAP, ISSR markers. In Oyster mushrooms one
early fruiting strain and low spore bearing strain was
developed. In shiitake mushroom, 48 crosses were
made and 14 were tested for yield. The highest yield
was reported for cross L15-85 x L7-31 i.e. 51.16
Biological efficiency from two flushes compared to
control. In Paddy straw mushroom SCAR based
markers were developed differentiate the
homokaryon and heterokaryon at molecular level for
developing the superior hybrids.

Three promising germplasms of Morchella
mushroom were characterized based on their
morphological features and Internal Transcribed
Spacer (ITS) profiling using ITS Primer 1 & 4.
Among them, one was produced artificial under net
house conditions.

In Morchella mushroom cultivation trials
were conducted under controlled growing conditions
using mushroom house and net house conditions to

2020 [



ANNUAL REPORT )|

Hrhell FIH H Bl AERI &I I ax & forv
T B9W 3R A grew IRRfAl &1 SUanT oka
ferif3a @t @1 wheror fohar o | WiF = @ IR,
20—24°C A9, 50—55 Hferd e &7 54T iR 8085
gfcerd ATy el Afed wataRviy aRReAIT 1 ga1g 3@
TIT AT | 3P AfARTH, W I B 918, I B YA
20°C 9 =1 X@1 AT o, ST @Y 7 3055 uferd &
HTI—ATT NATUET 3Tl & Wk H Blg 9Gcnd el [T 7T
ofT | I3 Fered BTS¥ 8IR wc grsw uRRerfa § sHaw:
18 3R 20 ol # T¥e T # Qo <19 ¥ <@ T | §9
areraT, fafra #Fered BTe 3iR e gew Refoal @ agd
QRIETOT IUNGET §IRT USSR T SHENI 3TaRel] b Uge b
forg aeT: 40 3R 60 AT &1 THY o | R AereH
BT 3R e o9 Rl & = HoeT: 10 3R 20 {7
o e TRV B TG HI TRV G (b1 T T |
I YA H N B Y, W RIoltherd HRE, U4
Iqfem iR U ARFE @1 "dl denfifeal @
AFDIGA AT T A7 | Hoel GRe ¥ T, TR &
IR Td Sifdd e R eR fhar | oifds
fRIF ¥, IRE JaINTd Mgdeied (BS—1 & 12) @I
AHE g TIH B AZHRDRR A ST DIl NBR &

ANEAN

SR R ST fobam T o7 | |1 ST ATCIed bl Hedich
U, qIORY WA -1 iR UH. 9MRENT (9T 99d
feoieT) & RIch Sal dbea” [ & fdar T o1 | 74
¥, JaCIRT ATgAeIcd BS—3, 5, 8,9, 10 AR 12 HI .
fSRORY A S—11 & STHCH ARRIferId W BT 98
Tl OTT TR | S SUER H Q1 dadre
graeliear, saifeas fema  (RIeghE) &R
OGN (SRINTE) HFNT 3R HRRm &1 ol
g e (0.4%)+ HIRMH FARES (0.2%) MR Sarfad
femger (0.4%)+ HTHIW FaRgS (0.2%) IR & Raeld
YHTA YT 97T |

HRIR NIl ® $erg SWRId Ahe 98 I
(TTTTE-5) IR SRR FoHH (QRICH TllReT) HeRT
& SR FaH IO U THc & 18 Uietiefiele q9a
T USRS Al H U1 TS | S9S STTdT WA & & U
Tegaftfd Iwey wred-dw fida qu e,
TEA—d9] 3 AUeRls Feed 3R o 3T

€

induct the fruit bodies in Morchella mushroom.
During spawn run, standard set of environmental
conditions were maintained including 20-24°C
temperature, 50-55 percent soil moisture and 80-85
percent air humidity. Additionally, after spawn run,
the bed temperature was kept below 20°C, soil
moisture of 30-55 percent along with no change in
relative humidity level. Complete spawn run was
observed in test strains in 18 and 20 days under
controlled mushroom house and net house
conditions, respectively. Besides this, 40 and 60
average number of days was taken by the test strains
to reach powdery or conidial stage under controlled
mushroom house and net house conditions,
respectively. Cushion stage was recorded after 10
and 20 days of conidial stage under controlled
mushroom house and net house conditions,
respectively

In other experiment cultivation technologies of
Schizophyllum commune, Panus velutipes and
Panus tigrinus using wheat straw, was
standardized

In crop protection, Chemical and Biological
control of M. perniciosa was worked on. In
biological control, twelve bacterial isolates (BS-1
to 12) were isolated from mycosphere of white
button mushroom (4Agaricus bisporus) on the basis
of their colony morphology. All the isolates were
evaluated against A. bisporus strain S-11 and M.
perniciosa (wet bubble disease) through dual
culture method. Among them, bacterial isolates BS-
3,5, 8,9, 10 and 12 were found effective in
enhancing the diametric mycelial growth of 4.
bisporus strain S-11 over control. In chemical
treatment, effectiveness of two fungicides;
kresoxim methyl (Strobilurins) and difenoconazole
(triazole) manganese and magnesium were studied
against wet bubble disease and Kresoxim methyl
(0.4%) + magnesium chloride (0.2%) and Kresoxim
methyl (0.4%) + manganese chloride (0.2%) was
found effective against this disease.

In post-harvest technology, it was found that
white button mushroom var. NBS-5 and oyster
mushroom (Pleurotus florida) packed punnet
followed by polyethylene bubble wrap packaging
materials showed best quality retention during
storage. Moreover two new value added products of
mushrooms; Mushroom -Vegetable Mixed Soup
Premix, Mushroom -Vegetable Mixed

-
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HhIo, HHH TR ATTNG YG—dR, HIAGH 3R GTORT
MR TR Ta¥ FH 31K dToIRT 3enRa aHiell &l
faaRid fdar 74 SR I8 STe fRIY w0 1 @i &R
fareTfie St 4 99 Uy Y |

TNl @& eIioRvT H, 2013 fhami, SRl @ik
BTN & foTg |1 et 29 FRE0T BRIHH! BT aYaTet
3R Wiftre Are # AT B T o7 | 9ot R
TG Hell-2020 # 1 RauRal @ 9rfiedt <) 75|
fSRee BhIF A SAf¥Had Sl T Uga @ fofy IR
37T Uee fasfad foar mar o | WReH | I
fasm feaw, TS vadr faw, waesar &) T, 3R 3
fES TRgaTS, AdDAT STTRGAT T8 NS BT A
et | fieemer # =1g garel gfdemeil @ fmior 5 i St
T ge & |

59 aifies RUIS § IR BRI A3y [, el &
IROTA &, TORFH e FellgdR AT, FRI Jee
IR R 3= RRauR® M & | § SAMSRI ¥ Sd
HEANT 3IR T BT WIHR BT § | 37 H, § 7ei-ees
S, Brame #qemmEn, aftd (SIeRE) iR ARIesd
(A1) 3R <. T & g, U HEleud (Tags), 3R S,
4 Ut TSIl (TaUR—31TE) WIS @l 3 HrTeei ik
feamery @ fafi=1 argaem vd fasrg wffafert o g
R H R FETIAT & fofT STUHT SR eh T A1g T |
§ e W B 99T W fdded Hded U4 fgHm
yepTe & forg A1 qeTg a1 § | g3 X7 favard & fob difga
&I, Tl DIeTe], Sod TR Bl Ufdgal, SHEN
AR R QM UNGR & IR & A1, TH FAN Dl
SJUETTN BT IR B H e BT |

€

Sauce/Spread Mushrooms and Millets based
Cookies, Mushrooms and Millets based Nutri-bar,
Mushrooms and Millets based Pasta and Mushrooms
and Millets based Vermicelli were also developed and
found especially rich in Vitamin D and minerals.

In transfer of technology, a total of 29 training
programmes with 2013 beneficiaries were conducted
virtual and physical mode for farmers, entrepreneurs
and officials. Virtual National mushroom mela-2020
witnessed the enthusiastic participation of
stakeholders. Promotion of mushroom cultivation
through technology documentaries and e- learning
portal was also developed to reach maximum
audience from the digital screen. The institute
organized workshops, celebrated national science
day, national unity day, swachhta hi seva, and other
official activities like Hindi fortnight, vigilance
awareness week, efc. Much progress has been made
in creating new infrastructure facilities at the
Directorate.

The work presented in this annual report is the
hardwork and commitment and dedication of all the
staff members of ICAR-DMR, Solan, with the
direction of Research Advisory Committee, Institute
Management Committee and other stakeholders. I
sincerely acknowledge their cooperation and support.
My sincere gratitude to Dr. Trilochan Mohapatra,
Secretary (DARE) & DG (ICAR), Dr. A. K. Singh,
DDG (HS) and Dr. V Pandey , ADG (HS-I) for their
encouragement and advise in carrying forward the
progress of the Directorate. The editorial team
deserves appreciations for the timely compilation,
editing and bringing out the bilingual annual report. I
sincerely believe that with the intellectual
capabilities, technical skills, high degree of
commitment, sincerity and enthusiasm of the entire
DMR family, we will be able to meet the expectations

of'society.
q—t >~ VT )

AR I
V.P. Sharma
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1. J#d oA ellol forg9rcrI - v ulRa™
1.DMR- An Introduction

PN TAR <3 1 g B g1 8 | TRA Hifd 7 Mawa
Te] SEAT UG &l elfdhe UIyoT ot qafeian apfl +f1 gTRye
B B SELIHAT © | STetary IR & F1ef iy o o7y
M IR TTel ARl @ S AET Refadl & fauei
T @ §| SWRD 9 AT & W § gE U
TEAqY e T ¥8T & | i SruRiie g T @ forg
WITIRY & Al [dhed & w0 H ARA B el 3R
fererTer SepTeTY SMaTT @ fory d&aR WIyoT e vl @ |
TR B Wil 37 BRIl Bl ol § SHHaTR I 3R
BH T BT ITINT G © | I8 ATRC G 4 Gl
I DA Alell B © | HAGH DI Gl AR HiY
3 3R ISR & AGER UST S [HAM] Bl SATOlIHT
P AT PR © | AR HIY FTHET URTS (ICAR) B
darad™ | Sl (HP) H 1983 # WA & folg I
AU D5 DI AT & F1T AR H AIGH a5 W
Ueh R SFIHET & Hecd dl U Bl Ugdl bl Tg
2 | G T ¥ el Ut & W1 25 8 &
q1%, M1 G ST g Dl 26 [awaR, 2008 Bl G
YT FeTerd (SITHAR) & U H I=Idl Tehl 77 o |
IE FEITeR <31 H Sad A JFEu AR e @
forg Fa e 8 | feeer ThmaR <% & forg fafine
sirenfifaar o1 famRid o # o gar & | drenfifeal &
H@Wiﬁ 1%1({ A W 3R WK Gr AT
RIS wcad i [BaT T 8, [oraa! Yo ay
1983 ¥ &1 71 ot RRIawT FeeaTerd Wier & |

A

G ST MQITer f3HTd el Uael & Wlel 3% A
Rerd & i o fEArdel Ja21 6l JAgR 1 el & |
IS B8R B U1 3fo]d AU ARl HeIdl, Sche
e Terel, ifer gTeiieT Afe=i ok AR eoll Hegell &
forg uftrg €1 sfemfiamor 89 & PR, Wier o g
3ET & oy 11 ABHY & AR T 4R BT GH
W) Wl HEl W & | G SHU, faer qor gr @l
Tl 3R 3 BT T H G S| eemery gRT
fBY U gl 3R 59 AR & INEN Bl A U
fEwrae ueer & AR sl 7 faid 10 RidawR, 1997
Bl G IE FeuTer qU AYeH WIS i

The interest for nutritious food and expanding
population of the nation will test our agriculture
production system to deliver increasingly more food
grains to meet the growing demand. The total
available land area sets the limits within which the
competing human needs have to be met. Under these
conditions, vertical farming is decreasing arable land
and changing agricultural scenario, vertical farming
is probably going to assume an essential part and
mushroom fits very well in this classification.
Mushrooms are one such segment that utilizes
vertical space as well as addresses various problems
associated with traditional agriculture. Mushrooms
has acquired significance as of late for two principle
reasons, the worldwide move towards vegan food,
and acknowledgment of mushroom as a nutritious
food. Mushroom development offers an additional
benefit to reuse agro-waste as carbon pool in to great
quality protein, a lot of which in any case is singed in
the field. It is a crop of waste to wealth. The
mushroom cultivation also strengthens the livelihood
of farmers by generating constant farm income and
employment opportunities. On recognizing the
importance a systematic research on mushroom
research science has been initiated in India with the
establishment of National Research Centre for
Mushroom in 1983 at Solan (HP) under the aegis of
Indian Council of Agricultural Research (ICAR).
After 25 years, with remarkable achievements in
mushroom research, National Research Centre was
upgraded as Directorate of Mushroom Research
(DMR) on 26th Dec, 2008. This Directorate is the
only institute exclusively dedicated to mushroom
research and development in the country. The
directorate has continuously engaged in developing
region specific technologies for country by the year
2020. The technologies are validated developed
through All India Coordinated Research Project
network on Mushroom, which was initiated in the
year 1983 with its headquarters at Solan.

Location

The Directorate of Mushroom Research is located
in Solan city of Himachal Pradesh, considered as the
gateway of Himachal Pradesh. The mountainous
wonder of Solan city is famous for its cultural
splendor, excellent picnic spots, numerous old
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SISAT ERT WYF U H AT R G qHer o
el B Bl "W I G SR T fobar |

gt gfaeng

fFeeme o 17 amygfe waieRe ARG waedd
HAY AR IR FSR GepR| AT IR Gotb ARR| dTel] ST
HHRNNCT FHISAN B Y U UelleTad o Ffder i
% | feemerd #§ omgfe SudRel & | Sig urenfia,
GE eV, GR d6 ST, Uy WRE 3R
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temples and seasonal vegetable crops. Being quite
industrialized, Solan is widely popular for its
mushroom cultivation and bearing the title of
“Mushroom City of India”. Considering the
contribution of this city and endeavour of DMR
towards mushroom research, development,
cultivation and popularization of mushroom, the
Hon'ble Chief Minister of Himachal Pradesh declared
Solan as the Mushroom City of India on 10th
September, 1997 during the Indian Mushroom
Conference organized jointly by the DMR and
Mushroom Society of India.
Infrastructure

The Directorate has 17 modern environment
controlled cropping rooms and one poly house along
with modern composting units comprising of four
indoor bunkers and four bulk chambers. The centre
has five well equipped laboratories for biotechnology,
germplasm conservation, spawn production, plant
protection and post harvest technology with modern
state of the art equipments. The TOT division has well
sophisticated training centre with a capacity to
accommodate more than 250 trainees at a time. The
Directorate of Mushroom Research has a specialized
library collection in mushroom science and related
sciences to support research and consultancy in the
relevant areas. The library has accessioned 2173
books, 2500 back volumes of journals. This is a sole
referral library for mushroom literature in India.
Personnel and finance

The Directorate has a sanctioned strength of 18
scientists + one director, 13 technical, 14
administrative and 5 supporting staff. The staff
position as on 31.03.2020 was 12 scientists, 12
technical, 14 administrative and 4 skilled staff. The
annual budget of the Directorate for the year 2020
was Rs. 866.80 which was fully utilized. The institute
earned Rs. 116.43 lakh as revenue during the year by
sale of literature, mushroom cultures, spawn, fresh
mushrooms, value added products, consultancy,
training and other services.
Vision

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

R & D to undertake basic research, conserve
mushroom diversity, develop technologies/ varieties
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fa®TT BT | to enhance mushroom quality and productivity,
utilize agro-wastes / spent mushroom substrates and
siferRa promote secondary agriculture for generating
1. T U w & GUET, TRET, ST T emp.lc.)yment, ameliorating poverty and ensuring
) . : nutritional security.
STEH TR AR AR FFHYH S | Mandate

2. W IET @ forv fRaursl @ dEifie @ 1. Strategic and applied research on collection,
ERIIARYT UqH ST eTdT T | conservation, utilization and production of edible

and medicinal mushroom.

3. fafdre denfifeat & g Uaq ‘1““. & & foru 2. Transfer of Technology and capacity building of
Jcdd I W Rger YA wafad g stakeholders for spawn production.

Yo T Qﬁﬁq e 3 FAFe T 3. Coordination of network research for validation
YR ( )Eﬁ | | and evaluation of specific technologies through

AICRP on Mushroom to enhance productivity.
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2. 3lolenol 3ucifserii
Research Achievements

2.1. JFd 3o[difdIp AdArerol

[EHrae Ul & a1 &3 H BaDbid FAETT DT BRI URHA
feba I | el 208 T UhA by U SR 9 &R T
208 A DT UGS D T3 | A1 LA DI G o D
UTATd I5 HIHINTY — G JTEE [Feeerd, Ao &
BIRTH ¥ TRITT fohaT 717 | 9 TR A1 24 g el
P WIHIATU — G AU Qe Qe & Sl dab
¥ ST fehT TR | B S Tl Bl S9! 9] QeHada
ferRIvaal @ wref et |ied = afvfd fovar T 8!

R feiRaa

Iar AR faewo
SUWIGICIT | G &3 H epenl a7 H el 1)
e gU AT 1l YU WA & |

wATcHeh faawor

g &N § 10 99 T drel, el & AR 7 &1, St
q DY B AR $T IR Aag fauferdy B 81 el
(ST, Bless, Scvdws, BISHTRM Blegs, [T, 1-2
e T HIeT BT © | XISy 8 WAl O e, SRR, 39,
TR T BT BT R |

e+ faawor :
JRATSART 8—10 x 5-5.5 pum, STEITM, SAMIEAISS |
JRfSaT 35—110 x 8—10um, Telde, CCRUIRG |

TUfeN ToTBR BIABRN B Th AMIMT <h @
faer @ § 12 9gde db g 2 RiRefsar
AR | Fold ForiaRT HI[E Bl 2 |
AlcaR QAT ST

A 3R faazor

SNwRfedd T ¥ TN &85 & 3RRIC B U BT Tel
g3 DSl IR BIC F98! H 48N §U 9¢d §Y U 1Y |

Mushroom Genetic Resources

Fungal forays were undertaken in the forest areas of
Himachal Pradesh. A total number of 208 specimens
were collected and 208 were identified up to the
genus level. All the specimens were examined and
preserved in the herbarium of ICAR-DMR, Solan.
The obtained 24 pure cultures were deposited in the
Gene bank of DMR, Solan. Some of the interesting
specimens including their macroscopic feature in the
field along with their photographs were described
below.

Cantharellus cibarius Fr.
Habitat and distribution:

Growing solitary to scattered on soil under coniferous
forest in subtropical to temperate region.

Morphological details :

Pileus up to 10 cm broad in diameter, yellow to
orange in colour, shape convex to funnel shaped,
surface glutinous. Lamellae decurrrent, folded,
interviened, hymeniform folded, narrow, up to 1-2
mm thick. Stipe up to 8 cm long, equal, solid, orange.

Microscopic details :

Basidiospores 8-10 x 5-5.5 um, ellipsoid, inamyloid.
Basidia 35-110 x 8-10 um, clavate, tetrasporic.
Pileipellis a irregular turf of cylindrical elements up
to 12 um in diameter. Cystidia absent. Clamp
connections present.

Volvariella bombycina (Schaeff.) Singer
Habitat and distribution

Growing scattered to in small groups on rotten wood
of Walnut tree in subtropical to temperate region.
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wUTHh faawor
TS 20 ST TIST, g2 TR § 37 & ATHR BT, fh 3fd

# ITat # ORI BIHR HUele MER o ), AAER
| Yol T H R W D W GG Tl | gl Bl B |
Il eh, % | e, TR IRYed 8 IR HeH el H
gScl AT B | WCI3Y 9N Ade & ATHR & diedl & A1
15 T 14T, 1.8 T AT, SRT6R, ABe 3T BT R 1T |

geH faazom

JRIfSIORG 788 x 35-5 HAEHM, IfuMTs,
sﬂﬂm|€rﬁr%mzo40x61omzﬁ={aﬁé€
COTUIRG, TCRMICT 4 AghM T didl BB 3R
Jgal RiRefear TFl HIgE &, 9<aT H 99 &, AThR A
35-80 x 15-23 pm, I, IS, USRHE o
dfea @ | Tgelife doMIdR BIRIERIT 3 Td
B 30 WEHNE TP diel BN B Fold BAIRM

IuRerd |

e wred diciad

T IR faaoT
SUWIGHCdeRT & FeiiareT & § Sif e & 99 gl w
TSI ¥ fe §U 9@ §Y T Y |

®ATHE faawor

10 HEHICY S T BT U3, STt W &4 Y g a0,
% H e DI AR GST AT (BRI, FEHA |g, AR,
WRT AR AR 97| Al Bl G, HAER 4 Y,
TR AN T & GUD H AT TR Hel 631 ST 2 | 10 FHT

db a1, 0.5 T rel, U b T TGl Ggell |
TGUIGR TR X1 olced I 71T |

Morphological details

Pileus up to 20 cm broad, egg shaped in button stage
then finally expanded in to convex to campanulate
shaped cap, creamish to yellowish covered with
brown coloured silky fibrillose hairs. Lamellae free,
initially white then turns to salmon pink on maturity.
Stipe up to 15 cm long, 1.8 cm broad, equal, whitish,
with basal saccate shaped volva.

Microscopic details

Basidiospores 7- 8.8 x 3.5-5 um, ellipsoid, inamyloid.
Basidia 20-40 x 6-10 pum, clavate, tetrasporic,
sterigmata up to 4 pm long. Both pleuro and cheilo
Cystidia present, similar in structures 35-80 x 15-23
um in size, numerous, subglobose, pyriform to
ventricose. Pileipellis a cutis of cylindrical elements
up to 30 um wide. Clamp connections absent.

Lactifluus volemus Fr (Kuntz)

Habitat and distribution

Growing solitary to scattered, gregariously on soil
among conifers in subtropical to temperate region.
Morphological details

Pileus up to 10 cm in diameter, convex to depressed
centre, inrolled margin initially, velvety surface,
wrinkled, brownish orange to orangish brown.
Lamellae adnexed to decurrent, creamish to brown,
dark brown on exposure. Stipe up to 10 cm long, 0.5
cm broad, concolourous with pileus, hollow.
Brownish latex on exposure.
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e faazor

IRISIRE 6-10 x 55-9 HAIgHH, Udtge ¥

FaCE], Jfedd, O el & 6, IMEAES |

WIfaRefear guE, dd9eR 4 wEIwH |
& AN TgAlNRefedT| wrgelfem

fifeifs® & wpEei fiRefsar & gRaredd ¢ & ol 5

~7 x 80—100 FTESHIA T T BN &

e e
FATHh Taaor
I3 4 HHI AlS], I I SHISYIeThIH, HRT HIell, R
PTel T & Yool I ol TTRAT & 1 A, FoTore |
el feshce, oH BRHTBM, Sevdrs, URIY i@ | 55
HEMIER T aT, 0.8 ACTHICR AT, HTa 1, oI o
e, 1l arel |

&N faazor
IRASARIRE 6.5-8.5 x 4-6 pm, <A, FTAATSS |
IRITETT 30.5 -55 x 6-8 pm, JAMBR | Felde,

TERUIRG, WRMET 6 ym 6, dT| Tgellufe™ 1.5
WS db b ARIT W ToHIHR DI I &1 &,
el & | RIRSISAT SFFUReIT | Fold deiar SuRer |

e 3R faawor
SUwTHEE & # A 97 & ded g w e gu
TR AT |

IFIRA fASH aR. U IS
AT AR faaor

SuwTBied & § Ml o 7 99 odsl & gl W
forer gu uraT AT B |

UTCHS, Taawor

15 WU TP ofd, 1.5 T dIe, UTgelc, Usod a8 ofldl
A W AR R, IHBER, S R T 6 BIUGR |
URITS 98 9%, 5 ufd il a& e B, 8 el a@
<Yd |
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Microscopic details

Basidiospores 6- 10 x 5.5 -9 um, ellipsoid to
subglobose, ornamented, with complete reticulation,
amyloid. Pleurocystidia numerous, cylindric to
fusiform. Cheilocystidia similar to pleurocystidia.
Pilepellis a trichodermal turf of cylindric to fusiform
cystidiameasuringup to 5 -7 x 80-100 um in size.

Craterellus cinereus (Pers.) Pers.
Morphological details

Pileus up to 4 cm broad, convex to infundibuliform,
brownish black, covered with grayish black scales,
margin with striations, splittted. Lamellae decurrent,
reduced hymeniform, interviened, grayish black.
Stipe up to 5.5 cm long, 0.8 cm broad, blackish grey,
glabrous to thin, hairy.

Microscopic details

Basidiospores 6.5-8.5 x 4-6 um, ellipsoid, inamyloid.
Basidia 30.5 -55 x 6-8 um, cylindric to clavate,
tetrasporic, sterigmata up to 6 pm, long. Pileipellis
composed of branched septate cylindrical elements
up to 1.5 pm, wide. Cystidia absent. Clamp
connections absent.

Habitat and distribution

Growing scattered to gregarious on soil under mixed
forest in subtropical region.

Ganoderma lucidum var. capense Lloyd

Habitat and distribution

Growing scattered to gregarious on dead wooden logs
in mixed forest in subtropical region.

Morphological details

Carpophores up to 15 cm long, 1.5 cm broad, pileate,
pileus surface reddish orange to orangish brown,

shiny, purplish brown. Poroid surface whitish, pores
up to 5 per mm, rounded, tubes up to 8§ mmm.
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Microscopic details

Basidiospores 8-10 x 5.5-7 pum, ellipsoid, truncate,
thick walled. Hyphal system trimitic. Pileipellis a
cutis of yellowish brown cylindrical to inflated
elements up to 10 um, wide. Clamp connections
present.

Infundibulicybe gibba (Pers.) Harmaja
Habitat and distribution

Growing scattered to gregariously on leaf litter on soil
under mixed forest in subtropical region.

Morphological details

Pileus up to 5 cm in diameter, plane to depressed,
infundibuliform to funnel shaped, velvety surface,
pale to pinkish buff. Lamellae decurrent, crowded,
creamish, gill edges smooth to wavy. Stipe up to 10

cm long, 0.8 cm broad, equal, cylindrical, creamish to
pale buff.

qeH faawor

IRIFSARIIRY 5.5-7 x 2.5-4 um, STISAIES, RIHASS,
Aol gelc IR 20-30 x 4—7 HIEHI, dlde,
CoUING, Brsferd | faRefear arquRerd | urgeiuferd
Red, JeIdR Ve DIRGRT @ U6 qag & Th
e 9 AIEHH I ST BIATE |

Microscopic details

Basidiospores 5.5-7 x 2.5-4 pum, inamyloid,
lacymoid, multiguttulate. Basidia 20-30 x 4-7 um,
clavate, tetrasporic, hyaline. Cystidia absent.
Pileipellis a cutis of branched, cylindrical septate
elements up to 9 um wide.
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Sarcoscypha austriaca (0. Beck ex Sacc.) Boud
Morphological details

Fruiting body cup to disc shaped, up to 7 cm in
diameter, upper surface bright reddish orange to red
in colour, wrinkled. Under surface faded orangish,
stipe absent., flesh thin up to 2 mm thick.
Microscopic details

Ascospores 22-35 x 9-15 um, ellipsoid to globose,
multiguttulate, Paraphysis filiform, granular orangish

contents; excipular surface with irregular, curved,
twisted, intertwined.

o
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Habitat and distribution

Growing solitary to gregariously on rotten wood
sticks or logs in subtropical region.

Leotialubrica (Scop.) Pers.
Morphological details

Cap up to 3 cm across, convex to irregular shaped,
convoluted head, slimy, wrinkled olive green to
yellowish brown. Stipe up to 8 cm long, 1 cm wide,
central, almost equal, slimy, sticky, yellowish orange,
greenish on exposure, hollow, slimy inside.

Microscopic details

Ascospores 15-24 x 4-6 um, fusiform, inamyloid,
septate. Asci octasporic. Paraphysis narrowly
clavate, cylindric.
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Habitat and distribution

Growing scattered and in gregarious clumps on soil in
coniferous forest in subtropical to temperate region.

Hydnum repandum L.
Habitat and distribution

Growing scattered on soil in mixed forest in
subtropical to temperate zone.

Morphological details

Pileus up to 10 cm wide, broadly convex to plane,
cream to buff orange, discolouring on bruising.
Hymenophore decurrent, spiny, teeth up to 1 cm long,
dull orange. Stipe up to 10 cm long, 3 cm broad,
excentric mostly, yellowish orange.

Microscopic details

Basidiospores 6- 9 x 5.5-8 um, ellipsoid to rounded,
inamyloid, monoguttulate. Basidia 22- 40 x 6-8 um ,
clavate, tetrasporic, sterigmata up to 6 pm long.
Pileipellis a cutis of interwoven, smooth, cylindric,
thin walled, up to 6 um wide.

Lycoperdon perlatum Pers.
Habitat and distributions

Growing scattered to gregariously on mossy soil or
on wooden logs under conifers in subtropical to
temperate region.

Morphological details

Carpophores up to 5 cm across, 8 cm long, globose to
pear shaped, whitish to yellowish brown, covered
with grayish brown scales and granular warts.
Internal gleba white, initially spongy, finally turns to
brownish on maturity. Stipe thick, whitish to
brownish with basal mycelia cords.
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Microscopic details

Basidiospores 3.5-5 um, globose, warty, dark brown.
Basidia 6.5-9 x 4-5.5 um, clavate, tetrasporic,
sterigmata up to 3 pm long. Capillitial threads up to 7
um wide, aspetate, thick walled. Clamp connections
absent.
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Crop Improvement

T HIEH HT ATTdfEreh R

IUST 3R Turan & forg NBS -1 31k NBS- 5 ©+
| Y I 1Y FHTe TR InEEieicd ot Heaidhe

800 THUHATG DI WHITT & MR W NBS—5 H el 32
[T TR 3Mg9lelcd &1 79 Sed Sudl 3iR 3/l
TOTRT @ SR UR febgT 7 | SUST 3R Orerll & el
B e & fory 377 32 RITTel WR SATSAICICH Bl @l Dl
g ST 9§ 27 Ahelddd B Bl 3awel ¥ Ugd Y |
ITIH U NBS1-129 (25-64%) ¥ ATl g3, S d1a
NBS5—210 (25.13%) 3R NBS 5-7 (24-57%) &1
el |

Genetic improvement of Button mushroom
Evaluation of newly selected single spore isolates
from NBS-1 and NBS-5 strains for yield and
quality

A total number of 800 single spore isolates (SSIs)
were screened and 32 SSIs have been selected for
further trials based on their yield potential and
morphological quality. These 32 SSIs were again
cultivated to confirm the yield and quality traits.
Therefore total 32 SSIs were again cultivated out of
which 27 was successfully reached to fruiting stage.
The highest yield was obtained from NBS1-129
(25.64%), followed by NBS5-210 (25.13%) and
NBS5-7(24.57).

Table-2.2.1Biological efficiency of selected SSIs of button mushroom

ATfIehT — 2.2.1 e AIEHA & T TS TR Igaicicd &t ISt

Strains BE(%) Strains BE(%)
IuNT Stfaes et IuNT Stfaes eran
NBS1-4 15.45 NBS1-170 15.80
NBS1-9 13.04 NBSS5-7 24.58
NBSI1-11 15.60 NBS5-56 21.91
NBSI1-17 15.53 NBS5-134 22.53
NBSI1-19 17.24 NBS5-148 18.55
NBS1-22 18.19 NBS5-196 17.36
NBS1-32 17.04 NBS5-199 24.19
NBS1-58 18.70 NBS5-200 21.19
NBS1-60 17.11 NBS5-203 23.62
NBS1-102 14.58 NBS5-210 25.13
NBS1-129 25.65 NBS5-242 17.75
NBS1-140 17.53 NBS5-255 16.88
NBS1-144 20.15 NBS5-284 24.26
NBS1-156 15.30 NBS-5 (control) 16.68
IUSA IR RG] & forg oo woH | Eefee Hybrid development and evaluation in button
s ‘f‘EIT:b‘I?{ . W mushroom for yield and quality
ST S o o g 252 SR REAT AU G B O NG e quale of

ST YATH [B2T TRAT| 3 WAkl 1 Wl SR STl )
ﬂ's‘%ﬁl Hwﬁ?}u—sﬁﬁmuﬁqsw SU fewrs cifdh S

& SR W I T A b H1, H26
3ﬂ'\’H54§

the fruit bodies. Based on the yield potential under
controlled growing conditions, three hybrid
combination viz., HI, H26 and H54 have been
selected for initial yield evaluation trials.
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Screening of germplasm of Agaricus bitorquis

A screening trial was conducted with eleven strains of
Agaricus bitorquis and recorded the yield potential
and yield attributing traits. The idea behind the
screening was to identify prebreeding lines in
Agaricus bitorquis to use it in the breeding
programme. During the screening trials, it was found
that, strain AB-3 recorded highest yield followed by
AB-5 and AB-2. Further, it was also observed the
green mould infection in one of the strain viz., AB-10.

Table-2.2.2. Biological efficiency of selected SSIs of button mushroom
AT - 2.2.2 T HIEHA & TAMT Wbl ot Sifdeh FeTdl

Strains | BE(%) Strains | BE(%) Strains BE(%) Strains BE(%) Strains BE(%) Strains | BE(%) Strains BE(%)
H1 16.83 H36 7.03 H69 0.66 H101 8.45 H136 12.46 H169 0.50 H202 5.43
H2 4.10 H39 0.00 H70 10.84 H102 9.39 H138 9.04 H171 0.11 H203 3.60
H3 5.99 H40 7.60 H72 9.85 H104 5.73 H139 3.70 H174 0.19 H206 2.77
H5 6.18 H41 6.71 H77 8.68 H110 5.59 H140 8.42 H175 0.00 H208 5.68
H6 9.72 H42 5.80 H78 493 HI11 7.32 H143 9.73 H176 0.00 H209 3.18
H13 4.47 H43 7.39 H79 12.67 H113 2.84 H146 2.82 H177 0.11 H210 0.89
H17 4.74 H46 423 H80 10.20 Hl16 8.30 H149 0.17 H179 0.15 H214 3.76
H19 10.64 H50 4.74 H85 9.90 H118 7.00 H151 1.32 H181 0.00 H215 8.43
H20 10.49 H51 6.98 H86 6.62 HI119 3.17 H152 0.00 H182 0.05 H218 1.03
H21 10.73 H52 3.02 H89 4.85 H120 4.07 H153 0.00 H183 0.00 H219 7.61
H22 11.64 H53 2.75 H90 11.80 H122 2.33 H156 0.00 H185 7.95 H220 6.92
H24 7.78 H54 12.99 HI1 8.93 H124 425 H157 1.11 H187 11.83 H221 6.33
H25 7.93 HS55 9.52 H92 8.98 H125 6.67 H159 0.29 H188 3.72 H222 5.81
H26 14.26 H56 6.88 H93 11.56 H127 3.85 H162 0.44 H190 8.77 H223 5.77
H28 3.39 HS58 8.21 H94 11.65 H128 3.60 H163 0.00 H191 7.18 H224 7.95
H30 6.53 H59 9.93 H95 9.50 H129 2.61 Hl64 0.00 H193 4.11 H228 9.67
H31 4.39 H61 9.19 H97 10.93 H130 4.45 H165 0.59 H194 491 H229 10.02
H33 9.42 H62 10.49 H98 9.57 HI131 7.03 H166 0.00 H195 5.61 H230 6.60
H34 8.10 H63 7.26 H99 8.07 H133 4.10 H167 0.00 H199 3.74 H232 11.24
H35 8.29 H68 4.83 H100 9.29 H134 3.28 H168 1.03 H200 1.40 NBS-5 8.93
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8.00 " Yield in BE
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6.00
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Fig-2.2.1 Graph of Biological efficiency of various strains of A4.bitorquis
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QIR HH SEERH h STHTTSH i ThHT

173 VRS ITgRY Bl GHIT &I T3 forqH U 31R
SUG W O @ S B TG | BRI ST A
TTIRGN IR H YT+ BT H 3BT START BT
IR AT gl B Ugdd @)A1 AT| DMRA-63 &
I ST T T8 fOTTd 916 DMRA-127 iR DMRA-
109 T YOI X&T |

O
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Screening of germplasm of Agaricus bisporus

A screening trial was conducted with 173 strains of
Agaricus bisporus and recorded the yield potential
and yield attributing traits. The idea behind the
screening was to identify prebreeding lines in
Agaricus bisporus to use it in the breeding
programme. A screening trial was conducted with 173
strains of Agaricus bisporus and recorded the yield
potential and yield attributing traits.

Table-2.2.3. Biological efficiency of Agaricus bisporus germplasm

ATfoTehT — 2.2.3 ARG AR SHIATSH i Sifdeh 2Tt

Strain BE% Strain BE%
Iusie E1H] Iud E 1]
DMRA1 10.30 DMRA99 12.31
DMRA4 8.39 DMRA103 8.05
DMRA13 7.67 DMRA104 6.58
DMRA17 0.00 DMRA108 1.91
DMRA25 0.00 DMRA109 12.33
DMRA27 0.00 DMRAI111 2.66
DMRA29 3.44 DMRA112 0.00
DMRA40 0.00 DMRAI115 10.80
DMRA42 1.09 DMRA116 9.48
DMRA47 8.17 DMRA123 0.00
DMRAS54 4.93 DMRA125 2.02
DMRASS 12.89 DMRA126 10.04
DMRASS 4.65 DMRA127 13.46
DMRAG63 15.17 DMRA129 9.36
DMRAT72 0.89 DMRA137 5.59
DMRAT76 0.26 DMRA138 0.17
DMRAS1 11.26 DMRA152 0.00
DMRAS&2 2.25 DMRA155 1.75
DMRAZS&7 5.75 DMRAT159 3.05
DMRARS9 4.72 DMRA162 7.33
DMRA91 9.61 DMRA163 5.02
DMRA96 0.16 DMRA173 4.27
DMRA97 0.00 NBS-5 8.93
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e HIEHA BT AVT-1 qdiaror

g A BT AVT-1 W 8 A6 e S ST e
GTe G 1 T IR Hiel 4 B8 ITaI BT Sl Jedidh
foam 7T o | AVTB-106 3 e 318 IusT &l 9l 718 3R
IqG 91 AVTB-104 & 3 &1 | Soaad UIsed dIeTg
AVTB-103 ¥ i @I 73 off, Siafs AVTB-103 ¥ Iwaaq
wigy Sas 3R fid MR Al o1 AVTB-106 ¥
JIeIHTH UTSeNT ST IR WISy dleTs el o |

€

AVT-1 trial of button mushroom

AVT-1 trial was conducted with six strains of white
button mushroom using the standard compost
formula prepared by short method of composting.
The highest yield was reported from AVTB-106
followed by AVTB-104. The highest pileus width was
reported from AVTB-103 while highest stipe length
and gill size reported in AVTB-103. The maximum
pileus width and stipe length was reported from
AVTB-106.

ATFAHT — 2.2.4. TS HIEH Bl AVT-1 Bt Sifdeh &I 3R T WiRAteT

Table-2.2.4. Biological efficiency and other parameters of AVT-1 of button mushroom

Strains BE(%) Pileus width | Pileus height | Stipe width Stipe height | Gillsize
oA Vfdd g | URad Dl dISE | TSN Bl HAs | wIgy & drers gy $aTg fireT R
AVTB-101| 10.17 3.21 0.97 2.10 2.07 0.10
AVTB-102| 10.11 3.31 1.00 2.17 2.16 0.10
AVTB-103| 12.29 3.40 0.95 2.13 2.30 0.12
AVTB-104| 12.36 3.30 0.96 1.99 2.16 0.11
AVTB-105] 12.16 3.24 0.99 1.94 2.08 0.10
AVTB-106| 13.36 3.21 1.00 2.19 2.13 0.12
e HITEH A forehot AfvaT Linkage mapping in button mushroom

NBS-5 %q & folv TmRew ag@Rd & ool 39
fAHRIT | NBS—5 @ 3000 Rl TR 3MEAcicd
(THTNaE) B 3T fam 17 @R AMe W § W
IR foar Tar| TuEens @ wdl IR fEomgT

gR W e Tz Al W A ga 39
IR—JUSIS THTHS (TTh—UHUHas) Me U T |
37 39-THUHE & SIS ST BT T i @l
Alec TaRIcde 819 7R R ST Y o | SIAIersiT &
{7 1 60 WTSHRI (SSR, IRAP, ISSR) &1 ST fdham
T AT | 474 HIOX U&I BT WHR 1 71901 QiR faweryor &
fore STt foram mam | SiMergfie et ¥R foar am o

:--H.".-_-.‘-u-!:
o =

- .-

, .= . B

s e - - EEvEFSE-SESma=

The investigation was carried out to develop linkage
map of Agaricus bisporus for NBS-5 strain. The 3000
single spore isolates (SSIs) of NBS-5 were isolated
and spawn was prepared on wheat grains following
standard practice. The SSIs were cultivated on
pasteurized compost in RBD design. Total of 39 Non-
fertile SSIs (NF-SSIs) were obtained in the screening.
Genomic DNA of these NF-SSIs was extracted from
lyophilized mycelium grown on malt extract broth
medium. For genotyping a total 60 primers were used
(SSR, IRAP, ISSR). The mapping population was 42
and 474 marker positions were scored and used for
analysis. Genotypic data was scored and linkage map

R -2.2.2 808 I IMETATHIR WHEA

Fig-2.2.2 ISSR profile of 808
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3R SeT Bl WHIeM @ forg RIL Aisd & &1f ICI Hf
AITCIIR AR 4.1 BT STINT axD foidol 79 T ffor
febar T o | fefboT Gl Bl Siiei—aR fa¥eiyor (g’
wae) gRT FEiRa foar mar o, R sifgw (Terie)
DR DI G UTd 3R AOhad JAlo 3Ry 0.3
ol | PIG B B ST GRS &R Bl AT T
4 gee @ fofy foba T o | et 13 fofdsl T 91
T 9 | | 4T fofdsl FYE hHMM R 4 (567.8) 3R
IS ¢ HHAMM  F4R 3 AT| HANMA AR 12 (1623
1) @ forg e BICT fofdhol A 99T 1A 7 | 41Q 1Y
AR B SUAN YT SR BT ST HRe Wl
B! Rerfel ST & fory fovar s |

€

was constructed using ICI mapping software version
4.1 with a RIL model for handling data. Linkage
groups were determined by pair-wise analysis
(‘group’ command) with a likelihood of odds (LOD)
score of five and a maximum recombination
frequency of 0.3. The Kosambi function was used to
convert recombination rate into map distance. Total
13 linkage groups were formed. The longest linkage
group was chromosome no.4 (567.8) followed by
chromosome no.3. The smallest linkage group was
formed for chromosome no.12 (162.3 cm). The map
constructed will be used to know the position of genes
using recombination frequency.

Table-2.2.5 Number of marker positions for each chromosome

AfIhT— 2.2.5 s U & foIg A 9@l ol |ea

Chromosome Number of marker positions
PN Gicadeciicalie|
Chromosome 1 68
Chromosome 2 28
Chromosome 3 49
Chromosome 4 41
Chromosome 5 22
Chromosome 6 32
Chromosome 7 60
Chromosome 8 51
Chromosome 9 38
Chromosome 10 32
Chromosome 11 13
Chromosome 12 21
Chromosome 13 19
SR AIEH Oyster mushroom

GRICH AL TR FAIREST R H @ Wl dTel WRIcH
H W UF | Ig HYHH AUN S W, A U R
16—25 ST AT & TOHM & folU el & DRI
SRS & §/F Uwalel [qdbed 8| AIwH § Ieureddl
G @ 1Y, SHARR A & STINT S 3Telal BIC! Aares
@1 e T 37 fadhed 81 Fehdl & | WA AR I, 2.5%
(T 3mR) W &R & | - W Wl dRA WA
fohell IR Tl & QRICH g CH aR FAINST el Bl
T 1925 faAT @I SMawIeRdr B © | A o H,

Pleurotus ostreatus var florida is one of the major
cultivated Pleurotus species in India. This mushroom
is preferred choice amongst growers because of its
white tone, flat pileus and considerable amount of
adaptability for temperature ranging from 16-25°C.
To increase the productivity in mushrooms, the short
duration strains can be one approach to increase the
cropping intensity other than utilization. of vertical
space. In general, cultivars requires around 19-25
days for achieving primordial stage without any
supplementation when cultivated on cereal straws

®
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Fig-2.2.3 Fruit bodies of H27 developed. after hybridization

2020

R -2.2.3 9heur & a1e fawfa H 27 & %o Ao

ICAR-DMR # ©RICH 3IRgcH @ FallRel H Uga ol
TS WSS ATl BT SUANT HReb g Bl BT AR
famRId fdam 79T of | B¥R 31e099 H, DMRP-49 ¥ BIc
el & W1 Fod SUS aTell ¥g © 3N SITHATRY—136
Ied JU IR HEFH HBR b Hel a1l T & Gl 1ob U
WA 2| TP WA | I THUEATS Bl 3FeT fhar T
3R Alee TRIgHE PR HIeyd TR dofl 9 fAdr arel
TAUEATS @ fofy g1 7| TR GHUEeNE B 8
SRIfTel SRV BT STANT Fa BTEiSS fdhar T o1 3iR
T BIEAS (Gl HFeH BT ST IRD oTid Dl ) B
fa=IeT T Jede faT T o1 | SU & foly g6
TRl H BexTdfecaNN ST TRT T, offdh HahR— H27
[P136(4) x P49(1)] 71 U ¥ 3IR ST DHglcl Bl
Tl | 14 f3H1 H URMS U BRI g8, Tl Uge
¥ B 22 IR AGARD Dol § 23 37 o171 | H27 3
AT SIrd IR IUST BT <! TS | ey § I8 4
T T b qrgAfear ot SuReIf WiF X oHE | oSl
off | & & B & BRYT 22 f$f Afexrosy I 9 H

with 2.5% (wet basis) spawn rate. In present
investigation, the strains were developed for early
basidiocarp bearing ability using the pre-breeding
lines identified in PF at ICAR-DMR. In our study,
strain DMRP-49 having high yielding traits with
small fruitbodies and DMRP-136 having high yield
and medium size fruit bodies were selected as parents
for hybridization. Twenty SSIs from each parental
strain were isolated and were selected for fast lateral
growth on Malt extract agar medium. The selected
SSIs were hybridized using half diallel approach and
validated hybrids (checked using clamp connection)
were characterized and evaluated. Heterobeltiosis
was seen in majority of hybrids for yield but hybrid-
H27 [P136(4) x P49(1)] achieved the primordial
stage in 14 days after spawning compared to parental
and commercial check that took 22 and 23 days
respectively. The H27 showed the significant yield
superiority over commercial check. During the
cultivation trials it was additionally noticed that the
primordia appearance was connected with spawn run
temperature. Delayed fruiting was observed below

RrA-2.24 U § A TR IAEA A el A

Fig-2.2.4 Low spore producing strain in Pleurotus

16
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T TAT| H27 O 9§ oy 3Maedd dveE 26-
27°C% AU <@l TAT| H27 ¥ 3id UgerN odTg,
3ol T XCTgY oidTg AT 6.32 T, 7.11 T 3R 2.71
T UTg TS | Qe H fIaRi A # wRied @ wdl #
el &1 e & ol o P e R |

Ueh Y FTT H, ©RICH H l WR A [AbRya fhar
AT o7 | RICH WRIBTYH Ao SISTUail 1 qh bl &
AR Gl & SR HWDT DT Teol] Dbl DR G & |
dISTTI] |aell 2o Yetoll QRICH I Wil I g Hvel
% | dIST] el Tl & | S, S—uTial SR
3T H e, T8, Tel H Golell AR FHI—HHI Faberal
Bl 8| aH e #, ©Red iRgued ¥ ta
IS I~ BR ATl T Bl AR fhar T o |
ST PRIHH H W ¥ DMRP-49 3R DMRP-30
o | QI ¥ & Udbet SIolTY] JMSHIeICH (SSls) BT HaR0T
faram 7T o 3R DMRP-49(1) X DMRP-30(8) 3 W
TIEfse ¥ W UF F, afd § GISeRT <@ 17 o7 | fagersor
& 978 PIg dronTY] fSic T8 e T SR qeH B eI
H 1 B droY] fiic < Y | AR dIen] Rfed & Bl
Tor @ foly 20-24°C @ AT BNl & R I8 Th
TR T 8 | SITHRIRUI—49 B ol H WReld T #
Aipidifoael Ry 3Ifd du wY ¥ gl 2 2 |
ST ATH SRAP (3IehH Haiferd afefa agwmudn) &
ST SICAY TR ffeT & forg fama w7 o | oMo
A D U NI 9 B o § B! I8R5
TS IR S 65 % Sifdd qEdT [T |

Tife~Ten Teigd | So°l IUS 3 arel € AR
Eefas o1 fae™

HHROT B oY Gt 7 AT T2+ BT SUANT by 717 o
3R 48 I fHT MU I 3R SUST & foIU 14 BT geror
o2 T oI | T L15-85xL7-31 § 21fdh SUST U1g
TE | Sifdd TeTdT & foIv Sy Sus uTs s off | 3=
T GBI = Sifdd <erdr § Siear foars |

€

22°C temperature. The necessary temperature for
H27 spawn run was observed around 26-27°C.
Quality wise average pileus length, pileus diameter
stipe length of H27 was found 6.32 ¢cm, 7.11 cm and
2.71 cm respectively. The strain developed in the
study has potential to accelerate the cropping
intensity in Pleurotus cultivation.

In another study, low spore strain in Pleuortus was
developed. Pleurotus sporocarps liberates enormous
spores and cause allergic reaction to workers during
cultivation. Spore-related respiratory allergies in
oyster mushroom are limitation for Pleurotus
cultivation. Common symptoms of spore related
allergies are stiffness/ pain in forearms and limbs,
itching throat and sometimes grogginess. In present
study, a low spore producing strain was developed in
Pleurotus ostreatus. The parents used in the breeding
programme were DMRP-49 (Pleurotus ostreatus var
florida) and DMRP-30 (Pleurotus ostreatus). The
Single spore isolates (SSIs) of both parents were
hybridized and one of hybrid obtained from DMRP-
49(1) x DMRP-30(8) showed chimeras in the F,
progeny. The chimera was analysed, shown no spore
print and also studied microscopically. The sporeless
strain developed requires 20-24°C for fruiting and is a
bunchy strain. Morphologically stipe is more
centrally attached in the sporeless strain compared to
DMRP-49. The molecular marker SRAP (Sequence
related amplified polymorphism) was used for DNA
fingerprinting of strain. The yield of the sporeless
strain found significantly superior than commercial
check and showed 65%Biological efficiency.

Genetic improvement of shiitake mushroom

Development of hybrid combinations and
identification of high yielding strains in Lentinula
edodes

Total 7 seven parents were used for hybridization and
48 crosses were made and 14 were tested for yield. The
highest yield was reported for cross L15-85xL7-31.
All other hybrids showed inferiority in biological
efficiency (Table-2.2.6).

ferent 2.2.6 — f3TeTeh AOEH & Wehdl | Sifdeh T
Table 2.2.6- Biological efficiency of hybrids in shiitake mushroom

Strain BE
L15-85xL7-31 51.16
L3-1xL4-1 27.85

@
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L15-85xL3-82L351 22.39
L3-3xL4-2 10.06
L4-2xL4-3 9.05
L15-87xL7-25 8.26
L3-1xL3-2 2.26
L15-87xL7-17 0.00
L15-88xL8-63 0.00
L15-88xL8-4 0.00
L15-85xL8-4 0.00
L15-88xL8-54 0.00
L15-87xL7-2 0.00
L15-100xL12-13 0.00
Control- DMRO-34 41.29

T Q3T HIEH

38 Y Ad%l b Wieor FRfa aRReifaal # faar
ofT | GROTAT ¥ UT Tl o, I IO H 18 x 25 31
HER AT Dl ol 4 17.3%3] Ieeld wifdeh qeTal qol
@1 | BT, I 1 T 7T (o, Wl B! URTaR Uefep T
B ol H BH ol |

A, A AT STHATSH hT TAHYIR fazarwor
46 IYNGT ¥ TIF HIDRT BT SUANT Rl §U UHHITIR ATHR
METRA fagelvor 4 faRre e PR & A1 WRE
SYNG! & U B T8, STaid I §I]7 STHE] H MHR B
YR (Ta) IR SIRATT (I[) & AR TR FDIRT B
TS (AIfeTdT 2.2.7) | SCAR 1 AT BT START 3T TR
TR EAIGRA 3R TRIBRIM # R T & fory fovan
ST HHaT & | SCAR 1 (650bp) 3R SCAR 2 (1000bp) IR
fafre v WA ¥ <@ TV, W6 SCAR 3
(950bp) TR T (o 2.2.6) H <& M|

o _ -
A B
- e

Genetic improvement of paddy straw mushroom
Evaluation of the newly developed hybrids
The cultivation trial of the eight new hybrids was
performed under controlled growing conditions. The
results indicated that, the cross combination H 18 x 25
recorded highest biological efficiency of 17.3% as
compared with the other hybrid combinations.
However, it was also observed that, the yields of the
hybrids are low as compared with the parents.
SCAR analysis of the V. volvacea germplasm
SCAR based analysis using three markers in
46 strains revealed identification of the eleven strains
with specific amplicon size, while in remaining
twenty strains no amplicons were observed. SCAR 1
(650bp) and SCAR 2 (1000 bp) markers specific
amplicon size was observed in nine strains, while
SCAR 3 (950 bp) was observed in the four strains (Fig
2.2.7). Based on the presence (One) and absence
(Zero) of the specific amplicon size the scoring was
performed (Table 2.2.6). These SCAR markers can be
utilized to differentiate the homokaryon and
heterokaryon at molecular level.

o 2.2.6 4t AicafFT & 31 SHTITGH & SCAR JMLMRTA FRIEAT
Fig. 2.2.6 SCAR based profiling of the 31 germplasm of the V. volvacea

-
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Fig. 2.2.5. Cultivation trial of the hybrids

Table 2.2.7 Scoring of the SCAR markers in V. volvacea germplasm
ATt 2.2.7 . TCARAAT THATSH H TAHITINR ATHU ThT THITRIT

SI. No. Germplasm SCARI1 SCAR2 SCAR3
Wi | S
DMRO122
DMRO 189
DMRO 464
DMRO 465
DMRO 468
DMRO 614
DMRO 817
DMRO 955
DMRO 1072
DMRO 1073
11 DMRO 484

O| | I[N || B |]W| DN —

—_
(=

—_— = O = = = = = = = O
—_ = = = OO == =] =] =
=il KN Il Bl B el Bel Bl I K= Il

*(One represents the presence of the band, while zero represents absence of band.

*(ger d F IuRufy o wiaffees e 2, wfe 30 9t 9 sraftafy @ wfafAfiea @ 2)

AN dcdfar SHESH A ASHT 129 S ot Molecular characterization of the mating type
ST eToT quiE genes in the V. volvacea germplasm
SCAR & 3THR R 318 MAT-A faftre mrewi Based on the SCAR profiling, 11 strains were

further screened for the presence of the mating type
(R 2.2.7) @1 ST &} MAT Y&R & Sl Bl genes using eight MAT-A specific primers (Fig.

& @ =
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SuRefad & fou 11 Sudcl @1 Wig @ wg|  2.2.7). PCR-based profiling identified that, four
—3MeIRA TGN R Iyver 9 strains containing contrasting mating type genes (Fig.

SN 1 f, = i 2.2.8 ). These PCR li d and

RwH T HER & S & § (R 2.2.8 ) | 9 ORISR 2.8 ). These amplicons were sequenced an

v analyzed for the confirmation of the mating type
CAICHT BT NCBI-BLAST faRcli™r @ #IEZ 9 MAT genes through NCBI blast analysis, which shows

JPR b il bl qfte @ fory CRERE AR fazeryo fobar 949 homology with the HD1 and HD2 mating type
T o, 5 TTre! 1 3R TSI 2 MAT TR & SiiF & d1f genes and further confirm the mating type genes of

94% KU Bl TN € SR TR THIH & MAT e the four germplasm.
& S Bl gfte FRaT 2 |

pEARD LTI (DA 1l el 44 e A R (8 T

[ L= e e LY Ty

Fig. 2.2.7 Molecular screening of the mating type genes using eight primers of the MAT-A in eleven
germplasm of the V. volvacea

R -2.2.7 -4, AcAfE B TURE STHIGH # MAT, & IS AEHA hT IUANT Hhich MAT-A TBR B

St 6t JriEtfaen Stier
AhH AT AIEH Genetic improvement of Morchella mushroom
AIhell AYRA @ A STHEITSH BT D] Three promising germplasms of Morchella

JUTHD fAQTTarslf 3R SMSSIu UTsHN 1 3k 4 mushroom were characterized based on their
BT SN IS AARPD  CTAhIgss WA morphological features and Internal Transcribed
(Gﬂgﬁ'@:f) TBTSINT & MR IR 9T <7 78 Spacer (ITS) profiling using ITS Primer 1 & 4.

off | T W, ST amaTE W =) TS v Among them, two germplasm were collected from

‘ N wild habitats (Fig 2.2.9 a & b) and one (Fig 2.2.9 ¢)
fhy N o (e 2.2.9 Q\F"ﬁ\__\’ d1) IR TP (R 229  was produced artificial under net house conditions.
) Bl W qRRyfl # Iarfad foar ar o | All three germplasms were tentatively identified as
I 9 SISl B SRR wU W UH. M. spongiola (Fig 2.2.9 a), M. crassipes (Fig 2.2.9b)
TSI (fra 229 U), T SR (3 229 and M. angusticeps (Fig 2.2.9c). Morphological
Eﬁ) e WW (ﬁﬁ[ 929 Qﬁ) & =g ¥ characters of ascomata of Morchella spp. showed

that, pileus of Morchella angusticeps Peck (Fig 2.2.9
e AT AT| Aol E‘ S IE_ | @ TEPIACT & ¢ & e) was 5.5cm long, greyish when young turned to
HATHD AT G IR AD ] Q"Iw (=1 2.2. dark grey on maturity. Head was with elongated pits.

9 I 3R _s;) DI YIgeid 5.5 T o 4T YRT o I8 Pits and ribs were of same colour by maturity.
ARG W e H\% T H 98 TAT| BS o Fruitbodies of M. crassipes (vent.) Pers. were
fOes aTetr o | gRYTET fUcd 3R R v & collected from organic matter rich soil near the pear

trees. Pits were large whereas ribs were thin. Pileus

& @ -
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ITE length 1200bp (TS length >1200bp TS length B00bp

Fig 2.2.9. Characterization of some germplasm of Morchella mushroom. a. M. spongiola, b. M. crassipes and
¢. M. angusticeps, d. ITS profile of 3 species of genus Morchella and e. Measurements and internal view of fruit

body of M. angusticeps.

fora 2.2.9 Wi AIER B FHH SEEISH Hi fagiwan g ogw wfseien, st gn. s
IR . GEReA, . STE Arhen i 3 USTIR ol FMETH WHTEe IR AR

® HoHHIA T AT IR IAARE g9

T @1 off | TH. BRI & Bl MHTg TR & Ui & I
P vt @ w9g el & v fog Y o | 39 g
# ficH g o Safd Red udell off | UTgeN] SU-YdaTaR
3R 3—4 THI 79T AT | FCTSY AT UTAT 7T | O, st
@ Hed 4l AR & Ul & Y& [y T 9 |

TH. BRI DI g H Well & fUsl &1 qgad
eI e o7 | ITTY TWa AT Sl 7 it o | fies &
of T H Red &7 7 781 7 | |l T o] el Hiee
QRIS 3R ATEAH Bl SUART R Ugielcd H Jawhd
far T/ or| ggia yentcdl @ SIS Sy B
Hfea—greihegd sHiEH dMss (dicE) fafr @
IUINT PR ol BHE Habolled | (FebTell 1 AT | TS
e (o 8 €1) ¥ Ual el f& wed 991 TS odig
(12000p) TH. DRI H W@ B TE ofl, SHD I8 TH.
IR (1200 bp ) 3R Adbell TIRTHS (800 bp ) H
PISKARIERI

was sub-conic and 3-4cm long. Stipe was found stout.
Fruit bodies of M. spongiola were also found near to
the pear trees. Pileus of the fruit bodies was more
yellow as compared to the M. crassipes. The stipe was
like whitish or creamish colour. Colour of the ribs was
dark as compared to pits. All the selcted species were
cultured in petriplates using malt extract agar
medium. Genomic DNA of the selected species was
extracted from fresh fungal mycelium using cetyl-
trimethyl ammonium bromide (CTAB) method. ITS
profile (Fig 8d) revealed that largest ITS length
(>1200bp) was obtained in M. crassipes followed by
M. spongiola (1200bp) and M. angusticeps (800bp).
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Induction of reproductive stages and characterization
of Morchella spp.

Cultivation trials were conducted under
controlled growing conditions using mushroom
house and net house conditions to induct the fruit
bodies in Morchella mushroom. Five selected strains
were cultivated in tray under mushroom house and in
raised beds under net house conditions. Fresh wheat
grain and garden soil based spawn was used under
both the trials. During spawn run, standard set of
environmental conditions were maintained including
20-24°C temperature, 50-55 percent soil moisture and
80-85 percent air humidity. Additionally, after spawn
run, the bed temperature was kept below 20°C, soil
moisture of 30-55 percent along with no change in
relative humidity level. Complete spawn run was
observed in test strains in 18 and 20 days under
controlled mushroom house and net house
conditions, respectively. Besides this, 40 and 60
average number of days was taken by the test strains
to reach powdery or conidial stage under controlled
mushroom house and net house conditions,
respectively. Cushion stage was recorded after 10 and
20 days of conidial stage under controlled mushroom
house and net house conditions, respectively (Fig
2.3.1).

Fig 2.3.1. Growth stages of Morchella mushroom. a.
Average time taken by selected strains to reach
important growth stages of its life cycle. b.
Commercial spawn, c. spawn run, d. Powdery and
cushion stage.

Standardization of cultivation technology for
Schizophyllum commune using wheat straw

Total 6 treatments of wheat straw substrate namely T,
- Wheat straw to wheat bran ratio 1:0 (control
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experiment); T, - Wheat straw to wheat bran ratio 6:1;
T, - Wheat straw to wheat bran ratio 5:1; T, - Wheat
straw to wheat bran ratio 4:1; T - Wheat straw to
wheat bran ratio 2:1; T6 - Wheat straw to wheat bran
ratio 1:1 were evaluated under mushroom house
conditions to assess their effect on crop yield of S.
commune mushroom. SC-179 was identified as best
strain of S. commune to obtain highest yield (14g/kg
wet substrate) on wheat straw alone. SC-99 was
identified for early fruiting and it gave highest yield of
12.20 g/kg in T4 i.e. 4:1 ratio of wheat straw and
wheat bran (Fig2.3.2).

LT wC- 1

Fig 2.3.2 Mean yield of S. commune mushroom on
substrates with different ratios of wheat straw to
wheat bran and different crop growth stages of S.
commune mushroom on wheat straw substrate

Evaluation of casing material for button mushroom

Effect of different casing material and pH was studied
on A. bisporus NBS-5 colonized wheat straw
substrate under mushroom house conditions (Fig
2.3.3). Total 8 casing treatments viz., T ,-Farmyard
manure and garden soil (9:1) supplemented with
lime (0.5%), gypsum (2%) and formalin (1%), T.-
Coir pith and garden soil (9:1) supplemented with
lime (0.5%) and gypsum (2%) , T,- Farmyard manure
supplemented with lime (0.5%) and gypsum (2%), T,-
Coir pith supplemented with lime (0.5%), gypsum
(2%) and formalin (1%), T,- Spent mushroom
substrate supplemented with lime (0.5%), gypsum
(2%) and formalin (1%), T,- Farmyard manure and
coir pith (4:1), T,-Farmyard manure and garden soil
(9:1) supplemented with lime (0.5%), gypsum (2%)
and formalin (1%) and Control- Farmyard manure
and coir pith (1.5:1) were evaluated for crop yield of
A. bisporus NBS-5. pH levels of the test treatments
were recorded as 8.5. 8.5, 8.5, 8.3, 8.1, 7.0, 8.2, 7.5
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and 7.2, respectively. Among all the treatments
highest yield was obtained in T, (13.39 kg/100kg
substrate) followed by T, (13.26 kg/100kg substrate).
Notably no disease incidence was recorded in all the
casing treatments.
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Fig2.3.3 Effect of different casing material and pH on
crop yield of white button mushroom (4. bisporus
NBS-5)

Cultivation of Lentinus tigrinus

The species of Lentinus were tried to cultivate in
ICAR-DMR, Solan. Cultures were raised and
maintained on MEA slants at 25 +£1°C. Spawn was
prepared on wheat grains following the standard
proceudre. The substrate composition was 80% broad
leaf sawdust + 20% wheat bran. The substrate was
prepared and sterilized as per the procedure.
Spawning was done under aseptic condition@ 3% of
the wet substrate.

Six bags each of strains were planted in three
replications and data was recorded for growth
parameters such as days taken for mycelial
colonization, basidiocarp formation, fruit body yield
and yield attributing factors such as pileus length,
pileus breath, stipe length and stipe breath were
recorded. One strain of Lentinus tigrinus mycelial
colonization was completed within 15 days and
primordia formation started after 22-25 days of
inoculation at a temperature of 24 + 2°C, RH of
80+2%, and 10-12 hrs of artificial light of 200 lux.
Fully grown fruit bodies were developed 25-28 days
after spawning. Different traits of fruiting bodies of
Lentinus tigrinus viz., shape, size, colour, weight,
biological efficiency were recorded. The average cap
diameter, average stems length, average fruit body
weight was found 6.0 cm, 1.5cm, and 6.9 g,
respectively. Fruit body appeared to round and flat
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shaped with greyish brown young fruit bodies with
whitish patch in centre and mature yellowish fruit
bodies with brownish scales. The biological

efficiency of strain of Lentinus tigrinus was found
18%.

Fig. 2.3.4 Stages in development of Lentinus tigrinus
fruiting bodies under controlled growing conditions
a) pinhead stage b) young stage and c) Mature stage

Cultivation of Panus velutinus

One more species was cultivated i.e. Panus velutinus
also known as Lentinus velutinus. Sawdust is the most
commonly used substrate for cultivation of wood
rotting fungus. Several lentinoid mushrooms such as
Lentinus squarrosulus, L. tigrinus and Panus
strigellus have been successfully cultivated on
different lignocellulosic substrates with relatively
higher BE in sawdust substrates. In study, an artificial
bag log technology developed by ICAR-DMR, Solan
for wood rotting mushrooms was used with some
modifications for cultivation of P. velutinus. Saw dust
obtained from the broad leaved trees enriched with
wheat bran and CaCO, was used as the base substrate.

The substrate was fully colonized by the mycelia of P
velutinus within a period of 30-40 days from the day
of spawning. On completion of mycelial
colonization, within 10-15 days primordial in form of
small horn shaped protuberances appeared. This
stage is regarded as the pin head formation stage. The
growing conditions such as temperature of 28+1°C,

2020 [
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Fig. 2.3.5 Panus velutinus (A) Pin head stage of Fruiting body (B) mature fruit bodies on saw dust substrate of
Panus velutinus
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Biological control of M. perniciosa (wet bubble
disease)

Twelve bacterial isolates (BS-1 to 12) were isolated
from mycosphere of white button mushroom
(Agaricus bisporus)on the basis of their colony
morphology. They were stored at 4°C in slants
containing nutrient agar medium. All the isolates
were evaluated against A. bisporus strain S-11 and M.
perniciosa (wet bubble disease) through dual culture
method. Among them, bacterial isolates BS-3, 5, 8, 9,
10 and 12 were found effective in enhancing the
diametric mycelial growth of 4. bisporus strain S-11
over control (Fig2.4.1)

Fig 2.4.1 Effect of In vitro inhibition assay by “Dual
Culture method”of mushroom mycosphere
associated 12 bacterial isolates against white button
mushroom (4. bisporus strain S-11).

Five most effective antagonistic bacterial isolates
were tentatively identified by gram staining and also
characterized based on their morphological and
physiological features. BS-4 was characterized as,
margin-entire, colour-light brown, elevation-raised,
texture-shiny viscous, shape-round and Gram
staining- gram -vecocci,BS-5 as: margin- erose,
colour-dark brown, elevation-convex, texture-shiny
viscous, shape-rhizoid and gram staining-gram +ve
small rods, BS-8 as, margin-erose, colour-dark
brown, elevation-flat, texture-shiny viscous, shape-

@
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rhizoid and Gram staining- Gram -ve rods, BS-10 as,
margin-undulate, colour-pale yellow, elevation-
pulvinate, texture- matte brittle, shape-irregular and
gram staining- gram +ve rods and in case of BS-12,
margin-lobate, colour-pale yellow, elevation-
convex, texture-dry mucoid, shape- irregular and
Gram staining- Gram +ve rods. Out of five selected
bacterial isolates, three isolates namely BS-5, 10 and
12 showed positive gram staining test whereas BS-4
and 8 found negative in gram staining.

Data on percent inhibition of A. bisporus S-11
showed that, six bacterial isolate BS-3, 5, 8,9, 10 and
12 promoted the growth of mushroom fungus as
evidenced by the negative data of growth
inhibition(Fig. 2.4.2). Among them highest growth
promoting ability over control was observed in BS-5
followed by BS-10 and BS-12. However,remaining
isolates inhibited the growth of mushroom fungus
from 3.57t0 25.34 percent.
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Fig 2.4.2 Dual culture assay to study the antifungal
activity of mushroom mycosphere associated
bacterial isolates against M. perniciosa

Bacterial isolates were also evaluated for their
antifungal activities against M. perniciosa (wet
bubble disease) by Dual Culture method(Fig 2.4.3).
One 5-mm’ disk of a pure culture of M. perniciosa
was placed at the center of a petri dish containing
PDA (Potato Dextrose Agar). A circular line, made
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with a 7-cm diameter Petri dish dipped in bacterial
suspension of (2x10°cfu/mL) of the selected isolates,
was placed surrounding the fungal inoculum (Fig 3).
Plates were incubated at 25+2°C for 20 days and
growth diameter of the pathogen (fungal growth) was
measured and compared to control growth where the
bacterial suspension was replaced with nutrient
broth.

Fig 2.4.3 In vitro inhibition assay by “Dual Culture
method” showing the antifungal activity of
mushroom mycosphere associated bacterial isolate
BS-5 against M. perniciosa, the causal agent of wet
bubble disease.

Results of dual culture assay presented in Figure 2.4.2
showed that, highest percent inhibition (74.72%)of
M. perniciosa was recorded in bacterial isolates BS-5
followed by BS-8 (63.57%) and BS-10 (60.69%).
Whereas, BS-2 isolate showed lowest percent
inhibition of M. perniciosa (16.20%). Additionally,
other isolates showed 27.31 to 49.08 percent growth
inhibition of M. perniciosa.Overall, bacterial isolate
BS-5 was found most effective in inhibiting the
growth of M. perniciosa and increasing the growth of
A. bisporus S11.
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TRE W AIZHRRTATES (T, TFRTRINT) T fgpd &1 9 &,
o1 o WeRIsHige SarMM (fod 24.4T) & 767 9 W<
7 | TN, Sl Aferdl # AT L <@ T e (s
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2. Chemical control of M. perniciosa (wet bubble
disease)

Effectiveness of two fungicides; kresoxim methyl
(Strobilurins) anddifenoconazole (triazole) and two
key nutrients; manganese and magnesium were
studied against wet bubble disease (M. perniciosa)
under mushroom house conditions. Total 20
treatments namely T1-Difenoconazole (0.4%) +
manganese chloride (0.2%) + magnesium chloride
(0.2%), T2- Difenoconazole (0.8%) + manganese
chloride (0.4%) + magnesium chloride (0.4%), T3-
Kresoxim methyl (0.4%) + manganese chloride
(0.2%) + magnesium chloride (0.2%), T4- Kresoxim
methyl (0.8%) + manganese chloride (0.4%) +
magnesium chloride (0.4%), T5-Difenoconazole
(0.4%) + manganese chloride (0.2), T6-
Difenoconazole (0.8%) + manganese chloride
(0.4%), T7- Kresoxim methyl (0.4%) + manganese
chloride (0.2), T8- Kresoxim methyl (0.8%) +
manganese chloride (0.4%), T9- Difenoconazole
(0.4%) + magnesium chloride (0.2%), T10
Difenoconazole (0.8%) + magnesium chloride
(0.4%), T11- Kresoxim methyl (0.4%) + magnesium
chloride (0.2%), T12- Kresoxim methyl (0.8%) +
magnesium chloride (0.4%), T13-Difenoconazole
(0.4%), T14-Difenoconazole (0.8%), T15- Kresoxim
methyl (0.4%), T16- Kresoxim methyl (0.8%), T17-
Manganese chloride (0.4%), T18- Magnesium
chloride (0.4%), T19- Un-inoculated Control (water)
and T20- Inoculated- control (spore suspension)were
evaluated individually and in combinations. All the
treatments were applied immediately after casing
(preventive application) by adding 100ml of
treatment solution in 1.5kg casing soil. After
protective applications of all the treatments, casing
soil was inoculated with spore suspension of M.
perniciosa (3x10" spore/ml) prepared from fresh pure
culture. Sml of spore suspension per 1.5kg casing soil
was applied uniformly with hand held sprayer.
Observations were recorded on percent disease
control and crop yield. Under inoculated treatment,
fruit bodies are completely deformed by the
mycoparasite (M. perniciosa) as evidenced by the
formation of sclerodermoid masses (Fig 2.4.4a).
However, disease was not noticed in the un-
inoculated bags (Fig 2.4.4b).
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Fig 2.4.4 Conditions of experimental bags at the time
of first harvest. a. indicates inoculated control and b.
indicates un-inoculated control

M. perniciosa produced small thin walled conidia
(referred to as phialoconidia or phialospores) on
Verticillium-like conidiophores together with much
larger bicellular conidia (commonly referred to as
either aleuriospores or chlamydospores) on malt
extract agar medium(Fig 2.4.5). Phialoconidiawere
found hyaline and single celled whereas,
aleuriosporeswere multinucleate, single, apical,
hyaline or light amber in colour on maturity,
bicellular- apical cell globose and wartedor verrucose
and lower cell smooth.

Fig 2.4.5 Conidia of M. perniciosa.; a.
indicatesPhialoconidia or phialospores and b.
indicatesaleuriospores or chlamydospores.
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il ST 3R 1T R0 &R e (for2.4.6) Ot dell ©
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M1 H I @ 18 o, 399 a8 <13 (14.18fHHT U 100
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TTAHIRGT & IRUTAT & IaT gl o <4 iR Sy (fae
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AIRH Had IR AISHIRMTSCS (U9, UfFRIER) SFi &t
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Data on crop yield and disease control (Fig 2.4.6)
revealed that highest crop yield (15.99 kg/100kg
substrate) was obtained in T11 followed by T3 (14.18
kg/100kg substrate) and T8 (12.30 kg/100kg
substrate). Lowest or no crop yield (nil) was recorded
inT14 followed by T10 (1.31 kg/100kg substrate) and
T2 (1.91 kg/100kg substrate). Results of efficacy of
different test treatments against wet bubble disease
(M. perniciosa) showed that disease was not appeared
in T14 and T19 (un-inoculated control). However, in
case of T14 it completely inhibited both mushroom
fungus and mycoparasite (M. perniciosa). Besides
this, T6 also completely control the disease but
produced poor crop yield (2.93 kg/100kg substrate).
Based on the desirable crop yield and disease control
T11 and T3 were identified asmost effective
treatments.
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Fig 2.4.6 Control efficacies of two fungicides
(kresoxim methyl and difenoconazole) and two
nutrients (manganese and magnesium) against wet
bubble disease (M. pernmiciosa) and white button
mushroom (4. bisporus) under semi-controlled
conditions. UC indicates un-inoculated control and
ICisinoculated control.
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Mushroom is nutritionally rich but highly
perishable crop owing to its respiration rate and
moisture content. Because of high respiration rate and
moisture content, the mushrooms are spoiled very
fast restricting their supply and availability at the
distant places and markets. The production and
productivity of mushrooms are increasing every year
but to maintain the supply for a longer duration the
postharvest spoilage is to be checked so that itreaches
to maximum consumers at the places where it is not
grown. The mushroom growers are reluctant to
increase the production as the shelf life of their
produce is very low forcing them to sale it at
minimum prices. To restrict the postharvest spoilage
and increasing the shelf life of mushroom a series of
experiments have been conducted and the results are
presented below.

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), jute bag, bubble wrap, non-absorbent cotton
bag, corrugated fibre board (CFB), brown paper bag,
cotton cloth bag, newspaper, punnet along with
control (without packing) at ambient (25°C) and low
temperature (4-6°C) in 400 gm capacity. The physical
characters of the fruit bodies of the white button and
oyster mushroom showed higher weight, pileus
thickness, stipe length, stipe diameter and dry matter
in former compared to latter. The pileus diameter and
moisture content was recorded more in oyster
compared to 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 (72 hours at ambient conditions and 16-20
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, cotton cloth, brown
paper and jute whereas minimum in polyethylene,
punnet and bubble wrap at ambient storage conditions
in button and oyster mushrooms whereas at low
temperature maximum in control and minimum in
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punnet followed by PE and bubble wrap in button and
highest in CFB and lowest in punnet in case of oyster
mushroom (Table2.5.1t02.5.4).

100 -
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Eﬂ -
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m -
3 ]
E u Button
m -
u oyster
3 4
- 8
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P el _‘_—5_-_- = _-
Weight Pileus Pilewus Stipe Stipe Mipisture Dry
18] diameter thickness length  diameter %) matter
{em) {em) fem) fem] (%)
Physcial characters

e 2.5.1 9 (TTEITE-5) T SR (TRICH ™
fore weliReT) G & Wifde wreror

qiferent 2.5.1 7da e (400 I ) foren Toaliga - 5
N uRasht e (FES) W AISRUT B IR
fafsr= Y i amfi # srdeforar IR & el

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

Table. 2.5.1 Physiological loss in white button
mushroom (400gm) var. NBS-5 stored in different
packaging material at ambient temperature
(Control)

Packaging Storage period (hours)
material

0 6 12 |18 (24 |30 (36 42 48 54 60 66 72
Polyethylene | 0.0 |0.65 | 1.55|3.03 |4.84 |630 |7.07 7.67 8.30 9.20 9.98 10.52 11.05
Jute 0.0 [1.70|3.14 | 523 | 6.50 | 852 |[10.79 | 12.18 | 13.50 | 14.43 15.32 | 16.08 16.50
Bubble wrap | 0.0 | 1.26 | 2.23 | 3.77 | 544 | 6.90 |7.65 8.69 9.39 10.78 11.64 | 12.41 13.11
Cotton 0.0 | 148 (270|399 |6.21 |821 |1020 | 11.11 | 12.31 | 13.23 14.08 | 15.17 16.09
(Non abs)
CFB 0.0 | 1.59 | 330|536 | 724 |845 |10.30 | 11.55 | 12.78 | 13.85 14.79 | 15.49 15.90
Brown paper | 0.0 |2.45 420|698 |876 | 112 | 1325 | 1571 |16.04 | 1791 1893 | 19.69 20.29
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Cotton cloth 0.0 3.00 5.75 8.58 1098 | 129 | 14.6 | 16.0 | 17.1 | 18.2 | 19.1 | 19.7 | 20.68

Newspaper 0.0 3.05 4.75 7.93 10.70 | 12.0 | 149 | 16.0 | 18.3 | 19.4 | 20.1 | 21.7 | 21.87
1 0 7 9 9 9 0

Punnet 0.0 1.28 2.26 3.40 5.30 6.70 | 7.49 | 8.19 | 9.24 | 104 | 11.2 | 12.1 | 12.82
3 8 2

Control 0.0 3.20 5.78 8.70 11.52 | 14.0 [ 153 | 17.0 | 19.0 | 21.8 | 22.7 | 23.2 | 23.80

CD (0.05) 0.0 0.17 0.29 0.43 0.58 0.64 | 0.75 | 0.84 | 0.92 | 1.04 | 1.12 | 1.15 | 1.19

afereeT 2.5.2 A ATIH R fAlRF= Yot g Table 2.5.2 Physiological loss in white button

A ufed ahe ded AIEH (400 TIT) T - 5 mushroom (400gm) var. NBS-5 stored in different
packaging material at low temperature (Control)

for o wrliefaman TR ¥ et (Fraiaron)
Packaging Storage period (Days)
material

0 2 4 6 8 10 12 14 16 18 20

Polyethylene 0.0 0.70 120 | 145 1.69 242 | 2.88 3.09 3.40 4.06 4.17
Jute 0.0 3.20 418 | 6.09 7.80 932 | 11.58 13.10 | 1554 | 1654 | 17.78
Bubble wrap 0.0 1.09 132 | 1.60 1.93 271 | 3.20 4.04 4.17 4.64 4.90
Cotton 0.0 2.80 3.63 | 4.57 6.10 7.62 | 9.01 26.78 | 30.78 | 32.89 | 35.25
(Non abs)
CFB 0.0 4.90 8.05 | 11.05 13.91 17.10 | 22.06 2512 | 27.03 | 2750 | 28.17
Brown paper 0.0 1.82 345 | 4.44 6.09 8.87 | 10.78 1494 | 18.07 | 19.41 | 21.10
Cotton cloth 0.0 3.05 515 | 693 9.37 11.03 | 14.23 17.08 | 20.05 | 22.69 | 25.67
Newspaper 0.0 2.20 419 | 624 8.70 10.81 | 12.54 1550 | 16.98 | 18.48 | 20.80
Punnet 0.0 0.22 024 | 032 0.45 075 | 125 1.80 2.08 2.52 2.90
Control 0.0 6.22 11.03 | 15.07 1998 | 26.05 | 30.42 3590 | 41.54 | 4412 | 46.68
CD (0.05) 0.0 0.18 0.30 | 0.38 0.46 0.52 | 0.61 0.75 0.81 0.89 0.97
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Table 2.5.3. Physiological loss in oyster (Pleurotus
ostreatus var. Florida) mushroom (400gm) stored
in different packaging material at ambient

. temperature (Control)
(Fra=roT)
Packaging Storage period (hours)
material
0 6 12 18 24 30 |36 42 (48 |54 |60 |66 72

POlyethylene 0.0 0.8 |2.01 3.75 5.20 6.2 | 7.10 7.80 | 8.60 | 9.7 104 | 11.15 | 11.79
5 4 0 4

Jute 0.0 1.8 | 3.59 5.75 7.69 8.9 11.12 | 13.1 | 14.2 | 15. 163 | 17.67 | 18.22
2 8 4 5 55 0

Bubble wrap 0.0 1.3 | 2.56 4.11 5.54 6.9 | 793 8.7519.89 | 11.6 | 12.4 | 13.60 | 14.54
2 0 2 8

Cotton 0.0 1.8 | 345 4.95 7.32 87 | 11.06 | 12.8 | 142 | 15. | 16.5 | 17.37 | 18.12

(Non abs) 2 2 4 0 34 9

CFB 0.0 2.0 |3.52 5.55 7.80 9.8 | 11.05 | 129|133 | 14. | 154 | 16.50 | 17.98
4 8 3 3 27 0

Brown paper 0.0 2.7 | 4.86 7.63 9.00 12. 14.60 | 16.7 | 179 | 18. 19.8 | 21.08 | 21.90
8 49 5 2 98 1

Cotton cloth 0.0 32 | 6.65 9.09 11.81 | 13. 16.05 | 17.9 | 18.1 [ 19. | 20.1 | 21.26 | 22.15
2 80 8 0 10 7

Newspaper 0.0 33 |5.60 8.22 12.00 | 14. | 1632 | 183 | 193 | 20. | 21.1 | 22.80 | 23.08
0 12 0 4 40 5

Punnet 0.0 1.4 | 251 4.05 5.75 7.3 | 8.87 9.75 | 10.5 | 11.2 | 11.8 | 14.22 | 14.10
4 0 5 9 7

Control 0.0 3.6 | 6.58 9.85 12.98 | 14. 16.15 | 18.9 | 20.2 | 22. | 23.4 | 25.18 | 26.03
5 70 4 2 28 5

CD (0.05) 0.0 0.1 |0.31 0.45 0.60 0.6 |0.78 0.87 | 097 | 1.0 | 1.17 | 1.23 1.28
9 9 9

AferehT 2.5.4 A AR R fafsm= Y ST araft
A qufEa IueeR (TRic e forar “oaifReT)
(400 T ) o IR WR | et (Fi=roT)

Table 2.5.4. Physiological loss in oyster (Pleurotus
ostreatus var. Florida) mushroom (400gm) stored
in different packaging material at low

temperature (Control)
Packaging Storage period (Days)
material
0 2 4 6 8 10 12 14 16
Polyethylene 0.0 1.34 1.75 243 3.82 6.79 7.92 8.92 10.40
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Jute 0.0 6.84 12.02 15.96 21.85 27.78 33.50 38.96 45.07
Bubble wrap 0.0 1.47 2.78 4.07 5.95 9.90 10.21 10.71 11.05
Cotton 0.0 4.90 8.92 13.64 18.78 28.09 34.82 41.09 48.85
(Non abs)

CFB 0.0 16.04 32.07 47.12 66.04 73.87 78.90 84.04 87. 80
Brown paper 0.0 10.64 19.10 25.40 32.08 36.42 41.10 45.14 49.69
Cotton cloth 0.0 4.47 10.40 16.08 22.60 28.63 35.77 41.82 48.60
Newspaper 0.0 6.78 13.07 19.04 25.32 32.06 39.15 44.80 49.04
Punnet 0.0 0.10 0.52 0.77 1.10 1.78 2.04 2.27 3.04

Control 0.0 20.02 32.05 45.05 56.38 65.15 72.02 78.90 85.50
CD (0.05) 0.00 0.32 0.39 0.48 0.57 0.65 0.77 0.89 0.96

9e (TIdTE-5) IR AR (RTeH Aged fove
TAINST) AIHH & Bl MERI Bl 0.05% KMS T il
g1 3§ STATRg & fafe Yool # UfhT o) aRaw iR
H¥ AIHH W HSRYT {HaT 1| ST < ST ARredl |
TRRIHAT IR H T4 (%) H U Aecaqol JHHH Dl ST
(TR ¥ 3 f7 ok A aUmE R 10-12 fee) o
Jfrpad 30 & I FHER U9, SS9 U0, 0,
SIE T, T FYS A4 I8 T H AT 8 D 918
UlelgSell™ U4 99 WU ¥ ¥&T (foF 2.5.2) | e WA &
W 3ifNeR A (et 255 AR 256) H
IRIRIHAT MR | T (%) a4 A0 307 3R a9 FH

The fruit bodies of button (NBS-5) and oyster (P.
ostreatus var. Florida) mushrooms were treated with
aqueous solution 0of 0.05% KMS followed by packing
in different packages and storage at ambient and low
temperature. The data revealed a significant loss in
PLW (%) in both the mushrooms at both the storage (3
days at ambient and 10-12 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 bubble wrap (Fig. 2.5.2). The PLW (%)
showed an increasing trend with highest in control
and lowest in punnet in button mushroom as well as

UTC & A1 91 Hgiet Qs | oyster mushroom (Table 2.5.5 and 2.5.6).
e _ = 1. Polyethylens
. ﬁ =2 juts
% 70 © 3. Bubbla wrap
£ BO = d. Mon-atsorbent cotton
E =0 ®5.CFB
a0 ¥ 6. Browmn paper
30 = 7. Cotton doth
g 20 © B. Newspapar
10 m 8. Punnet
oy i ! : = 10.Contral
1 2 x| = i | =
orage period (Days) "

Rr 252 9 (TdTa-5) 3R aifaver (qRicw dRged
fore TIREl) FEH # 005% KMS & SYAR & 91§
IR I R NIRRT 9o H A

Fig.2.5.2 Physiological loss in weight in button (NBS-
5) and oyster (P. ostreatus var. Florida) mushroom at
ambient temp. after treating with 0.05% KMS
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Table 2.5.5. Physiological loss in white button
mushroom (400gm) var. NBS-5 stored in different
packaging material at low temperature after

iR ar a5 A St 0.05% KMS dip treatment

Packaging material Storage period (Days)
0 2 4 6 8 10

Polyethylene 0 1.30 1.89 2.38 3.43 5.09
Jute 0 6.80 11.45 15.20 18.39 23.70
Bubble wrap 0 1.10 2.23 2.52 2.89 4.75
Cotton 0 8.90 14.78 18.94 23.35 28.78
(Non abs)
CFB 0 7.14 13.43 18.40 24.22 29.92
Brown paper 0 6.54 11.45 16.65 22.63 28.40
Cotton cloth 0 8.08 13.28 17.20 23.10 28.80
Newspaper 0 6.95 11.17 14.92 19.35 25.07
Punnet 0 0.75 1.80 2.00 2.57 3.13
Control 0 15.45 25.86 35.77 45.15 52.17
CD (0.05) 0.00 0.30 0.41 0.47 0.55 0.62

wWicta  2.5.6 e (WRicH deced e
“oFeiiReT) WIEHA (400 AH) H 0.05% KMS &
IUUR & TG IR — FeRT Ueh il Al A wafea

Table 2.5.6. Physiological loss in oyster (Pleurotus
ostreatus.Florida) mushroom (400 gm) stored in
different packaging material at low temperature
after 0.05% KMS dip treatment

A ATIH I IRRAHAT ST A et
Packaging material Storage period (Days)
0 2 4 6 8 10 12
Polyethylene 0 2.38 4.33 7.17 8.92 9.67 13.49
Jute 0 11.75 23.15 |31.29 41.14 | 45.15 54.12
Bubble wrap 0 1.80 2.48 3.82 7.67 10.18 13.78
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Cotton 0 11.87 25.24 | 33.96 54.24 | 58.98 68.90
(Non abs)

CFB 0 14.84 2790 |37.70 56.72 | 59.97 71.25
Brown paper 0 16.28 28.89 | 38.98 57.19 | 60.30 67.22
Cotton cloth 0 17.20 31.36 | 40.30 58.30 | 61.75 65.82
Newspaper 0 16.15 28.49 | 38.52 57.00 | 60.08 71.90
Punnet 0 0.26 0.75 1.20 1.95 2.15 3.29

Control 0 48.03 68.14 | 84.45 93.07 |93.07 93.07
CD (0.05) 0 0.48 0.59 0.76 0.92 1.02 1.14

qeq (TTEITE—5) SR 3R (QRICH 3AgeH e
TllNEl) & A Thel MdEl B 0.3% JA3fed IR @
ST Hlel W SUATRT S @ 15 400 JTH &9 & fafi=
Yool # gRawr IR 4 T W WSRO R M|
URITHT 7 GIF1 AereH! H INRIhaT aord | 1 (%) H T
TEAqUl BT T (TRae # 3 3 aik &9 o )
12—16 =) fored aiferenes gz & wrer diomd, gl
HUS 3R g | U~ § YA wrdich aRael aRRefoat
¥ 8 A9 31 T 7 off IR 3fTIReR HYeH H e H
[ B o7 (fo 25.3) | T TATTAM TR IRRIHAT I
T (%) 19507 # SAfrad 89 @ |1y SFl AeH H
q=ic H JelIcAd U 4 dgaR Ud I o7 (qTferer 25.7
3R 25.8) |

8 £ £ £ 2% 3 8
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The mushroom fruit bodies of button (NBS-5) and
oyster (P. ostreatus var. Florida) were treated with
aqueous solution of 0.3% citric acid followed by
storage at ambient and low temperature in different
packages of 400 g capacity. The results showed a
significant loss in PLW (%) in both the mushrooms at
both the storage (3 days at ambient and 12-16 days at
low temperature) conditions with maximum in
control followed by CFB, cotton cloth and minimum
in punnet in button mushroom whereas it was highest
in control and lowest in punnet in oyster mushroom at
ambient conditions (Fig. 2.5.3). At low temperature
the PLW (%) was comparatively better with
maximum loss in control and minimum in punnet in
both the mushrooms (Table 2.5.7 & 2.5.8).

= 1. Polyethylens
7 e
= 3. Bubible weap
w4, Mon-absorbent cotton
w 5. CFR
=G B pepeer
= 7, Cotton choth
A, ME AT
82, Purnnet

= VO ool

Chyster

for 25,3 e (TTAITH-5) 3R AR (RICH Aged
fore welfRe) 7o # 0.3%9ES RIS & STER &
15 gRaet Ao W INRf5aT 9o # F4

Fig. 2.5.3. Physiological loss in weight in button (NBS-
5) and oyster (P. ostreatus var. Florida) mushroom at
ambient temp. after treating with 0.3% citric acid
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Table 2.5.7. Physiological loss in white button
mushroom (400gm) var. NBS-5 stored in different
packaging material at low temperature after 0.3%
citric acid dip treatment

IR ohaT Aot # et
Packaging material Storage period (Days)
0 2 4 6 8 10 12 14 16
Polyethylene 0.0 245 [ 3.55 4.63 |6.15 |7.57 9.15 11.12 | 12.70
Jute 0.0 7.05 12.39 1894 | 2624 |32.64 |37.47 |41.64 |49.60
Bubble wrap 0.0 410 |6.17 7.64 | 945 11.70 13.20 15.87 | 16.95
Cotton 0.0 10.05 |21.27 |23.45 [29.20 | 3594 |4596 |53.23 |59.50
(Non abs)
CFB 0.0 9.65 18.25 | 27.69 | 3347 [41.15 |4894 |55.09 |61.74
Brown paper 0.0 8.15 1574 | 2398 |29.76 |35.60 |44.36 |48.15 |55.72
Cotton cloth 0.0 7.48 14.85 2247 |29.13 |38.29 |46.23 52.50 | 57.80
Newspaper 0.0 8.85 16.09 | 23.24 |29.85 |36.88 |45.70 |49.40 |54.57
Punnet 0.0 022 (049 1.14 1.65 |2.63 3.58 4.14 |5.17
Control 0.0 17.40 |25.84 |34.07 |[40.48 | 4990 |54.79 |61.20 |67.50
CD (0.05) 0.0 0.46 |0.58 0.61 0.79 |0.85 0.93 1.09 1.16
aifereet 2.5.8 I (@)ﬁm @QE‘H o Table 2.5.8. Physiological loss in oyster (Pleurotus
“Wﬁgﬂ HoEH ( 400 ‘lJTH) F 0.3 % Al TR 'ostrecftus var. Florida) mflshroom (40.0gm) stored
N N ;n:nﬁ & in different packag{n.g m.ate.rlal at low
temperature after 0.3% citric acid dip treatment
AR HA ATIH I IRRHAT AT A el
Packaging material Storage period (Days)
0 2 4 6 8 10 12
Polyethylene 0 1.37 2.93 11.74 | 13.14 14.76 16.40
Jute 0 7.67 14.75 24.53 | 35.74 45.23 53.73
Bubble wrap 0 2.03 3.98 6.03 7.04 8.32 9.74
Cotton 0 8.39 18.71 31.12 | 40.03 52.15 63.87
(Non abs)
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CFB 0 6.72 17.38 | 28.78 |38.85 50.78 61.98
Brown paper 0 8.55 17.79 | 2726 |37.77 47.90 58.88
Cotton cloth 0 9.12 18.09 | 32.87 |42.50 55.65 66.77
Newspaper 0 10.09 23.15 [35.74 |44.89 56.19 67.54
Punnet 0 0.29 0.97 1.67 |2.59 3.10 3.74
Control 0 14.86 5042 | 66.22 |81.20 88.24 89.68
CD (0.05) 0 0.37 0.60 0.77 |0.89 0.97 1.04

qed WA (TTIITE-5) 3R SHfEvey 7oA (QRIcd
e e TellRST) BT 0.3% TEhifdd RIS & St
°ie H AT T forea 418 400 UTH &HaT b (A= Uehatl
# U @1 T IR TR (25°C) 3R HH YA (4-6°C)
R HSRYT b1 47| | WART & UROIMAT 7 Q1 7oAl &
T H IRRIGTT I H T (%) H 1 HSRT (TRIT TR
3 o @R &7 aT M W 14—18 &) @ Rufa #
AR U, 918 UWR, UG, S 47, A ST o
STafer dieliefie, g9l XU QIR U=Ic # I8 =AqH T 77

(ferst 2.5.4 3IR ATferdT 2.5.9 Td 2.5.10) |
90
80
E F0
2o
5,
E 0
= 10
0
2 3
Baation
Storage period (Days)

a1 25.4 e (TTEITE-5) AR AfARR (QRieH dARged
fov FRNRST) A H 0.3% TEhifd YRS @ STAR &
15 IR I R IRRIEHAT o H Bt

The button mushroom (NBS-5) and oyster mushroom
(P. ostreatus var. Florida) were dipped in aqueous
solution of 0.3% ascorbic acid followed by packing in
different packages of 400 g capacity and storage at
ambient (25°C) and low temperature (4-6°C). The
results of the experiment showed a significant loss in
PLW (%) in fruit bodies of both the mushrooms at
both the storage (3 days at ambient and 14-18 days at
low temperature) conditions with maximum in
control followed by newspaper, brown paper, CFB,
jute bag, cotton cloth whereas it was minimum in
polyethylene, bubble wrap and punnet (Fig.2.5.4 and
Table2.5.9 &2.5.10).

= 1. Polyethylens
=2 ute
®m 3. Bubble wrap
= 4. Non-absor bent cotbon
m 5. CFB
B 6. Brown paper
m 7. Cotton cloth
B 8. Newspaper
9. Punnet

= 10.Contral

Oryster

Fig. 2.5.4. Physiological loss in weight in button
(NBS-5) and oyster (P. ostreatus var. Florida)
mushroom at ambient temp. after treating with 0.3%
ascorbic acid

@
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qifereht 2.5.9 Ahe e HIeA (400 W) fore Table 2.5.9. Physiological loss in white button
TATE -5 A 0.3 % YHIiSE URIE @ IUUR B mushroom (400gm) var. NBS-5 stored in different

YRR e packaging material at low temperature after 0.3%
S STeti— A # ol ascorbic acid dip treatment

ATGAT TR IRRRAT aoT H hett

Packaging material Storage period (Days)
0 2 4 6 8 10 12 14

Polyethylene 0.0 4.06 | 6.42 10.59 | 13.70 17.13 21.52 25.58
Jute 0.0 7.86 | 14.66 |20.61 |27.73 33.79 40.80 47.29
Bubble wrap 0.0 1.51 | 1.94 3.13 4.65 5.73 6.92 7.68
Cotton 0.0 9.65 |18.24 |26.28 |30.36 39.59 46.13 52.46
(Non abs)
CFB 0.0 10.41 | 19.95 |30.26 |37.63 46.09 54.44 59.21
Brown paper 0.0 13.16 | 16.33 | 22.17 |27.12 33.46 39.50 45.34
Cotton cloth 0.0 10.23 | 18.51 | 24.94 |30.71 38.45 45.53 52.17
Newspaper 0.0 847 | 1445 |21.08 |25.65 31.84 39.02 47.77
Punnet 0.0 093 |1.70 2.47 3.24 4.01 5.10 5.71
Control 0.0 238 | 18.43 |31.85 |39.81 49.37 58.47 64.39
CD (0.05) 0.00 0.65 |0.81 1.06 1.14 1.18 1.25 1.32

ferehT 2,510 AR (WRIcA Aced foren Table 2.5.10. Physiological loss in oyster
“q,?,ﬁﬁg[) [IEA (400 ) H 0.3% Ui (Pleurotus ostreatus var. Florida) mushroom

YRR A (400gm) stored in different packaging material at
IS o STER & S A = o low temperature after 0.3% ascorbic acid dip

¥ GUEA HH AMIH U IR hAT aoT- H hel treatment
Packaging Storage period (Days)
material
0 2 4 6 8 10 12 14 16 18
Polyethylene 0.0 |24l 3.50 504 |6.66 |7.67 |890 |9.78 11.44 | 13.20
Jute 0.0 1.22 1431 |19.42 |26.83 | 31.32 | 37.62 | 43.44 |49.25 |54.05
Bubble wrap 0.0 1.01 1.94 349 420 |[540 |6.06 |6.86 7.70 8.36
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Cotton 0.0 |7.61 16.20 | 23.19 | 29.96 | 35.94 | 45.06 | 51.61 |57.19 |63.30
(Non abs)

CFB 0.0 |7.67 18.56 | 24.65 | 30.47 | 38.74 | 45.60 | 52.52 |59.04 | 63.57
Brown paper 0.0 8.63 17.07 | 23.12 | 27.13 | 34.97 | 42.51 | 50.88 | 56.25 | 61.05
Cotton cloth 0.0 12.13 | 19.48 |26.92 | 34.67 | 42.42 | 50.57 | 55.00 | 60.47 | 65.01
Newspaper 0.0 |[7.63 16.77 |23.21 | 28.05 | 35.86 | 42.52 | 48.37 |54.32 | 60.05
Punnet 0.0 [0.33 0.83 1.24 | 1.65 [2.06 |2.56 |3.14 3.63 3.88
Control 0.0 19.17 | 38.58 |50.17 | 58.80 | 70.68 | 76.94 | 81.98 | 83.95 | 85.05
CD (0.05) 0.0 1[043 0.52 0.61 [0.69 |0.78 |0.87 |0.95 1.05 1.14

g T I 3ATACR 7IA ¥ I Yahail H HERW &
SR AICH, Bl T, e 3R dicihere Jifaiesd
AR # U HEaqul SR ol febam 7T T QA e
3R SATAER & ATHM BT o H TRAT § Gt AICH,
el DRI AR Al | 3l B B A Uleihre
ey 7 Seoraa 3 g8 |

Ao afera Scarel ot fassa

Q. ) HITeH — Oasil IS gu wifde

CHICR, TTOR, HeR, WIN 3R e oIl Afesrdl & |
fRTcTe ARIGH $T SYART dxeb AYReH Feoll I3 U
s & U BT IR B U 9 IR e ANE
Bieled e & @ g §ad), 9mor @R
UHitaitee ol @1 JMER form | |l & Msmor
(CHICR UIRR, Y TOR & b, 3MRId U H Tab AR
I AR, TS USSR 3R AG USSR Jeh) (15%), Hebg
@I AT (27.5%) & T RIcTdh HIAFH USSR (20%) BT
SN dRe fdbd AeRed Feoll gu Mfded Haal
fATelyoT & SR TR g UTSeX (225%), Td (9%), I
(3%), BTl fAd (2%) iR ITARI (1%) HE W R
T | 39 HYUGH Feoll M3 qu N | 28% ), 8.
62% WICH, 7144% BIEIISSS, 4.02% a9, 13.12%
%, 347% HISER 37K 2681.48 1U/g eI St urm |
Ig QT T o TeiRiee Tfafafy (DPPH 3R FRAP

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
atboth the storage in button as well as oyster

Development of value added products
a.) Mushroom-vegetable mixed soup premix

Five formulations of mushroom vegetable
mixed soup mix using shiitake mushroom along with
vegetables such as tomato, carrots, peas, onion and
garlic were prepared and subjected to sensory,
nutritional and antioxidant properties analysis in
order to develop a standard formulation. Mushroom
vegetable soup premix developed by using shiitake
mushroom powder (20%) along with vegetables mix
(containing tomato powder, dried carrot shreds,
partially cooked and dried peas, onion powder and
garlic powder) (15%), corn flour (27.5%), milk
powder (22.5%), salt (9%), sugar (3%), black pepper
(2%) and oregano (1%) was found to be most
acceptable based on sensory analysis. This
mushroom vegetable mixed soup premix contained
2.8 % moisture, 8.62% protein, 71.44%
carbohydrate, 4.02% fat, 13.12% ash, 3.47% fiber
and 2681.48 IU/g vitamin D. It was observed that

& @ -
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antioxidant activity (both DPPH and FRAP) of the
soup mix showed an increase with increasing
concentration of vegetable mix.

The developed Mushroom vegetable mixed
soup premix was packed in aluminum laminate air
tight pouch and subjected to shelf life study. It was
found that this mushroom vegetable mixed soup
premix can be stored for 6 months at ambient
temperature without any significant changes in
sensory, proximate, Vitamin D, antioxidant and
microbial qualities of the product.

s 255 AIeA—geall MA@ qu Nt

Fig 2.5.5. Mushroom-vegetable mixed soup premix

. ) AIEH - dsshl fAfSa 9ra /|

U Uifed 3R vl weed—deoll a9 /Bls
fqBRT & & foly B8 BRI TIR 6y TU o
T8, 31axa, i, T, <, R, geefd de, Hrell
fird @R rTae @ Wer SURe} HIRH 31K THIEY &l
ST T T o | 79 B O sfs, dsfaa, o,
fOootT, oS & W1 STt fohaT O |l © | 31T ¥
Ul ell & fob A9 (10 1) 3T THTER (90 ) & e
TG (2 ), 37exa (1 9TH), P (W) fageryor & afeR
W1 TM), THH (1 ™), I (1 M), "R 2 ),
affa oot (2 firel), @rell frd (0.5 IH) @R aroraras (0.5
) e WIGHR GRIT 77 | $9 HLH Aol (AT Brs |
70.03% 4T, 2.97% WIS, 14.77% BIEIEISST, 7.78% a4,
4.44% T, 245% ISR IR 240.07 A5y /Sl faeifo
SRR KT I SEC R CIE S B 4 g
gl o (Slvaga) ([ f9aw) oik s/arer (%)@
yfcrerd # BT (AT 8.83 ¥ 5.17 MR 1.58 | 0.77%) Tl I
TS|

famRia 7ered A /B I 841 98 WIRSS fSe § Ud
fopam T o1 3R 3o AT Bl eI fohar 1T | WeRoT

b. Mushroom-vegetable mixed sauce/spread

Six formulations of mushroom -vegetable
mixed sauce/spread using variable quantity of oyster
mushrooms and tomato along with garlic, ginger,
chilli, salt, sugar, vinegar, vegetable oil, black pepper,
and oregano were prepared in order to develop a
nutritious and tasty mushroom spread which can be
used with bread, sandwiches, burgers, pizza, etc. The
study revealed that mushroom spread prepared by
using oyster mushroom (10g) and tomato (90g) along
with garlic (2g), ginger (1g), chilli (1g), salt (1g),
sugar (1g), vinegar (2ml), vegetable oil (2ml), black
pepper (0.5g) and oregano (0.5g) was found most
acceptable based on sensory analysis. This
mushroom vegetable mixed spread contained
70.03% moisture, 2.97% protein, 14.77%
carbohydrate, 7.78% fat, 4.44% ash, 2.45% fiber and
240.07 IU/g vitamin D. Total soluble solids (TSS)
(°Brix) and acidity (%) of different formulations of
oyster mushroom spread showed a decrease (8.83 to
5.17and 1.58t0 0.77 %, respectively).

The developed mushroom sauce/spread was
packed in airtight plastic jar and subjected to shelf life
study. The storage study revealed that this mushroom
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TR, e S, UERifaiise SiR Argshifearer Tora
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TR T TR T off Hae @ |

spread can be stored for 3 months at ambient
temperature without any significant changes in
sensory, proximate, Vitamin D, antioxidant and
microbial quality of the product.

{3 25.6 TRA BT VIS
Fig 2.5.6 Mushroom spread

) woEw IR Fete snenRa waist
I SATT—ACTT HebRR & fHele FTOR, X1 3R SR o w7
AR HIHH USSR Pl AR I JBR Dbl bla Bl

HHBIBRYT febar 1T | fTTep faraRor e fear &

| WIEH HICHISS WS dahisl @ B8
SETT—3FT BRI | JFhord fbar T o, S
SITRER YA TSN (0-25%) @ fafi=~ Rl & A1
IR by 7T 21, ST 19T & ST & |1 | o 3R
IE TR T o STOIRT H SMReR ARG USSR & 25%
T FHIIY IUTE & 3ifIHleiiicd ol & 961 3l & |
39 YR (BRI F0H BIICHIZS FTORT Hhbie H 2%
T, 9.8% WICH, 55.14% BIETRISSE, 30.38% a9 3R
268% NG BT € |

¢.) Mushrooms and millets based cookies

Three types of cookies were standardized by
combining oyster mushroom powder with three
different types of millets; pearl-millet, finger-millet
and sorghum, the details of which have been given
below:

i.

Mushroom fortified pearl-millet cookies were
optimized out of six different formulations
prepared with varying levels of oyster mushroom
powder (0-25%) combined with pearl-millet flour
and it was found that upto 25% incorporation of
oyster mushroom powder in pearl-millet flour was
acceptable based on organoleptic properties of the
product. Mushroom fortified pearl-millet cookies
thus developed contained 2 % moisture, 9.8 %
protein, 55.14% carbohydrate, 30.38 % fat and
2.68% ash.

*r 5
P ¥ 4

| Parar] erilars - Biis DD T tibee o o i

i 257 ICR-TTGH BIICHRES Farol

Fig 2.5.7. Pearl millet-mushroom fortified cookies
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ii) FIEHA HIfEHIZS TAEM HeblsT B AT AT
TSR (0—25%) @ fafi= =i & 1 IR foe 7Y B8
STT—3TeHT HIHeTe ¥ JFJdferd fdar T3 o iR I8
a7 b A @ A H STy HIRH USSR} @l
20% b FTHTIYT e faeelvoT & MR W XAIhr o |
g7 HUGH BIICHIgS A BT 4 1.9% T, 83%
TICH, 56.48% BIETRISST, 30.57% AT 3iR 2.74% G
Bz |

v AL
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optimized out of six different formulations
prepared with varying levels of oyster mushroom
powder (0-25%) and it was found that upto 20%
incorporation of oyster mushroom powder in
finger millet flour was acceptable based on sensory
analysis. These mushroom fortified pearl-millet
cookies contained 1.9% moisture, 8.3% protein,
56.48% carbohydrate, 30.57% fat and 2.74% ash.

do % 3

Forger puian. Bluvhronr Fneibad ronbesy,

o 258 R IERT—ATHA BIICHSS FDHIS
Fig 2.5.8. Finger millet-mushroom fortified cookies

iii. ATMEA BIHCHES TAR Hblol Bl AR
TEH TSR (0-25% ) @ fafi= WRl & 9 TR
fePY T & STCTT—3TelTT Wl H ¥ SAdH{crd o
T 7 3R I URT AT fF @R & M H AR
TIGH UTSeR Pl 20% O FHIAY Haal IRy &
3R W W6 o7 | 37 HIUGH BIICHTS TAR Hdlal
H 20% T, 9.48% UICH, 56.30% BIERIZST, 30.22%
Tl 3R 201% G B g 37 W AYHA-R
B b UCRiairse ol § AeRH USSR & ded
PICThde & |Tef GoIR <l 7747 |

o ol

Lemas]

ili.) Mushroom fortified sorghum cookies were

optimized out of six different formulations
prepared with varying levels of oyster mushroom
powder (0-25%) and it was found that upto 20%
incorporation of oyster mushroom powder in
sorghum flour was acceptable based on sensory
analysis. These mushroom fortified sorghum
cookies contained 2.0% moisture, 9.48% protein,
56.30% carbohydrate, 30.22% fat and 2.01% ash.
Antioxidant properties of all these mushroom-
millet cookies also improved with increasing
fortification of mushroom powder in the cookies.

(R 2

[ i,

i 259 TR-TRH BICHES Faro
Fig 2.5.9. Sorghum-mushroom fortified cookies
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ii) Mushroom fortified finger-millet cookies were
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Ug Wi 3R Ulftcd HIH JoRT Yol—aR (bR
HR B foTU, TIR 3fR TTORT & W1 ATRER 7 TSN
(0-10% ) BT STIRT H Y HIAHH ORI g —dR b I
A TR $Y T 3R S Faal oI 1 ageror femm
TAT| 10% JITIRCR FIRH USSR BICHbdee & A1
A GO Yl-aR Hdal A%l @ fER W
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d.) Mushrooms and millets based nutri-bar

Three formulations of mushroom millets nutri-bar
utilizing oyster mushroom powder (0-10%) along
with millets such as sorghum and finger millet were
prepared and analysed for their sensory properties to
develop a tasty and nutritious mushroom millet
nutria-bar. Mushroom millet nutria-bar with 10%
oyster mushroom powder fortification was
standardized based on sensory analysis. This nutri bar
showed nutritional composition of 17.75% protein,
9.27% fat, 76.12% carbohydrate, 25.48% dietary
fiber, 182.5 mg/100g calcium, 2.89 mg/100g iron,
11.41mg Vitamin D/100g and energy value of 355
Kcal/100g.

Eﬂﬂlﬂl‘lrﬂﬂm Millets Nutri-bar

S

2 2.5.10 HYIRHA IIORT R IR
Fig 2.5.10. Mushroom millets nutri bar

3. ) HITEH IR SO TR Tt

0¥ TPR & AYH TSR 9 A9 (0-15%), 3iTaves
WA (0-15%) IR Rerd 7ed (0-15%) @I R,
qIORT 3R Foil & 1 el 7eRH aoRT IRl & <4
A TR fHY MY SR AIAGH IR & (A0 B AFDIH
P B foly |aal 3R T G B Tora [aReryo &1
eI BT T | <! O iR @A B B urer
TR & MER TR AT Tl T SffaRex 3R ged
TR TSN Bl 15% & TR a IS (bl o bl &
e RIcd FEH USSR 30 $edh W@IE & BRI
BT 10% T X T oI Tl 2 |

e.) Mushrooms and millets based pasta

Ten formulations of mushroom millets pasta utilizing
three types of mushroom powders; button mushroom
(0-15%), oyster mushroom (0-15%) and shiitake
mushroom powder (0-15%) combined with sorghum,
millet, semolina were prepared and were subjected to
sensory and cooking quality analysis to standardize
the formulation of mushroom millets pasta. Based on
sensory properties and cooking quality tests it was
found that oyster and button mushroom powder can
be incorporated upto a level of 15 % while shiitake
mushroom powder due to its strong flavor can only be
supplemented upto 10% into the millet to develop
nutritious and tasty mushroom millet pasta products.

2020 [
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10 Mushroom Powder

f.) Mushrooms and millets based vermicelli

Four formulations of mushroom millet vermicelli
were prepared with different levels of oyster
mushroom powder fortification (0-15%) into
sorghum semolina and were subjected to sensory and
cooking quality analysis to optimize the best
formulation of mushroom millet vermicelli. Based on
cooking quality analysis and sensory results it was
found that oyster mushroom powder can be
incorporated upto a level of 15 % into sorghum to
develop mushroom millet vermicelli.

15% Mushroom Powder

Shiitake mushroom fortified Jowar Pasts

o 2511, FIed BIfCHIEE SR Ul
Fig 2.5.11. Mushroom fortified jowar pasta

10% Mushroom Powder

-I_ P r
15% Mushroom Powder

ot 25.12 99 BIICHIgS OR dag

Fig 2.5.12. Mushroom fortified jowar vermicilli
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3. dieNfPipl sxdidaul
Transfer of Technology

3.1 ImAfSTa fateror i a

qf 2020 & SRM e o IS Ted ARl @
@ oy 9 3ifFTelTgH, 9 3ifth dusy AT 11 3ffFeg e
Ao fhd (qferdr 3.4)| &t 20 AiRwEOl H 4 4
ST SUITGHT (TSP), YR Yddi & (NEH) T2
TRAT FY @RI gRYG (ASCI) & 3idiid Ud Td
ST S IUAH (SC & SP) H 8 Hferor o
for 0 | BIfds—19 FRMRY & SR AR F —aff+1
YRV A fefoTea qafes & Aregq ¥ SAelgT Hrwer
HTIHH IRNNTT T B T8l & | 39 99 Qe gRI
STIT RIETT HRIBAT 1 2013 HFTHRTT SATi §U |

aifereet 3.1 9§ 2020 B I MFIT. - TS
I fReeme A= g rAfsta wideror
HRIGHHAI ol gt

3.1 Training programmes conducted

During the year 2020, the Directorate had
organized nine on-campus, nine off campus and 11
online training programmes for farmers, farmwomen,
entrepreneurs and unemployed youth under various
component schemes. Out of these 29 training
programmes, four were organized for farmers under
Tribal Sub Plan (TSP), one each under north-east hill
region (NEH) and Agriculture Skill Council of India
(ASCI) and eight under scheduled caste sub plan (SC-
SP). The Directorate has taken a new initiative
during the COVID-19 pandemic to conduct the
training programmes through online mode using
various e learning tools and digital documentaries.
During the reporting year, a total number of 2013
participants have been benefitted from the training
programmes organized by the Directorate.

Table 3.1 List of the training programmes organized
by the ICAR-DMR, Solan during 2020

S. | Training Date No. of Venue of the Course Director,
No. partici- training Course Coordinator
-pants &
Co-Coordinator
1. |Review workshop on 8 January 20 ICAR-DMR, | DrYogesh Gautam
mushroom cultivation Solan Mrs ShailjaVerma
training under SC-SP
2. | Spawn production 8-10 January 7 ICAR-DMR, | Dr Shwet Kamal
Solan
3. | Mushroom cultivation 9-10 January 60 ICAR-DMR, | DrYogesh Gautam
training under SC-SP Solan Mrs ShailjaVerma
4. | Mushroom cultivation 24-25 January 146 ICAR-DMR, | DrYogesh Gautam
training under SC-SP Solan
5. | Cordyceps cultivation 24-26 January 4 ICAR-DMR, | Dr Satish Kumar
Solan
6. |Mushroom cultivation 3-6 February 36 ICAR-DMR, | DrAnupam Barh
training under TSP Solan
7. | Spawn production 5-7 February 6 ICAR-DMR, | Dr Shwet Kamal
Solan
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8. | Mushroom cultivation 16-18 February 100 RPCAU, Dr Shwet Kamal
training under TSP Samastipur
(Bihar)
9. | Mushroom cultivation 17 February -12 20 ICAR-DMR, | DrYogesh Gautam
training under ASCI March Solan
10. | Spawn production 11-13 March 9 ICAR-DMR, | DrShwet Kamal
Solan
11. | Mushroom cultivation 22-23 February 130 Jharkhand Rai | Dr ManojNath
training under TSP University,
Ranchi
12. | Mushroom cultivation 2-4 March 60 ICAR Complex | DrAnupam Barh
training under NEH for Eastern
Region, Manipur
Centre
13. | Online mushroom 21-23 May 100 ICAR-DMR, | Dr VP Sharma
cultivation training for Solan Dr Yogesh Gautam
farmers
14. | Online mushroom 15-20 June 87 ICAR-DMR, Dr VP Sharma
cultivation training for Solan Dr Yogesh Gautam
farmers
15. | Online mushroom 20-25 July 100 ICAR-DMR, | Dr VP Sharma
cultivation training for Solan Dr Yogesh Gautam
farmers
16. | Online mushroom 17-22 August 97 ICAR-DMR, Dr VP Sharma
cultivation training for Solan Dr Yogesh Gautam
farmers
17. | Mushroom cultivation 5 September 125 Vijaynagar, Dr VP Sharma
training under SC-SP Bilaspur (HP) | DrShwetKamal
18. | Mushroom cultivation 21 October 58 Vijaynagar, D VP Sharma
training under SC-SP Bilaspur (HP) | DrAnupam Barh
19. | Online mushroom 14-19 September | 84 ICAR-DMR, D VP Sharma
cultivation training for Solan Dr Yogesh Gautam
farmers
20. | Online mushroom 12-17 October 67 ICAR-DMR, Dr VP Sharma
cultivation training for Solan Dr Manoj Nath
farmers
21. | Mushroom cultivation 21 October 12 Vijayapur, Sh Rakesh Bairwa
training under TSP Samoh, Bilaspur
(HP)
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22. Online mushroom 19-24 October 78 ICAR-DMR, Dr VP Sharma
cultivation training for Solan Dr Anil Kumar Rao
farmers

23. Online mushroom 2-7 November 49 ICAR-DMR, Dr VP Sharma
cultivation training for Solan Dr Anupam Barh
farmers

24, Mushroom cultivation 10 November 61 Vijaypur, Dr Anil Kumar
training under SC-SP Samoh,

Bilaspur (HP)

25. Online mushroom training 23-28 100 ICAR-DMR, Dr VP Sharma
cultivation for farmers November Solan Dr Yogesh Gautam

26. Online mushroom 1-7 December 93 ICAR-DMR, D VP Sharma
cultivation training for Solan Sh Rakesh Bairwa
farmers Mrs Shailj aVerma

27. Online mushroom 14-19 104 ICAR-DMR, Dr VP Sharma
cultivation training for December Solan Dr Yogesh Gautam
farmers Mrs ShailjaVerma

28. Mushroom cultivation 18 December 100 Ghaniach, Sh Rakesh Bairwa
training under SC-SP Piplughat, Solan| Mrs Shailja Verma

(HP)

29. Mushroom cultivation 18 December 100 Chadna, Dr Anil Kumar

training under SC-SP Haripurdhar, Mrs Shailja Verma
Sirmour (HP)
Total 2013

3.2 EIQEHt Ud UASUT o T5d UIRIET0T hRihH
vl & TEd gl R ARIE HRIHH AR by T |
ITH A VP FCmerd # AT fovam T o 3R 99 o
TolE IS B Sy fwafienes, TR, sREs, I
fqwafderer, W SR faogR, FHE, o™ (By) 4
AMH—bTd BRIGH & ®U H AT by M0 | &
TRTETOT BRIHAl § HERTE, fdER, IR 3iR ferrad uawr
N faf=T T @ el 278 SfMfqarl fhET /BN
AT 1 | foram | fafie Heq @1 Wil & qohriich W
AT & 37T, ATAEIRG YS9 | AT by Y |
iR B FREH @ WA & oIy Javdd Heayul
YA BT TRV T TT3IT | 599 SfeiTal, W &) Tl

3.2 Training programmes under TSPand NEH

A total number of four training programmes were
organized under TSP. Out of them, one was organized
at the Directorate and the remaining three were
conducted as off-campus programmes at Rajendra
Prasad Central Agricultural University, Samastipur,
Jharkhand; Rai University, Ranchi and Vijaypur,
Samoh, Bilaspur (HP). A total number of 278 tribal
farmers/ farmwomen from various states such as
Maharashtra, Bihar, Jharkhand and Himachal
Pradesh participated in these training programmes.
Apart from the lectures on cultivation technology of
various mushrooms, practical demonstrations were
also conducted. The critical inputs required for
mushroom cultivation were distributed to the
participants. Further, a complete set of the literature
related to mushroom farming was also provided to the

2020 [
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beneficiaries. Under NEH, one training programme
was organized at [ICAR- Research Complex for North
Eastern Region, Manipur Centre in which 60
participants were participated. Apart from the
training programme, the critical inputs including the
literature on mushroom cultivation were provided to
all the participants.

e

Fig. 3.1 Training under NEH Programme

3.3 QU — QA o qad UiR1eTuT hRIchH

qy 2020 B IR [T ST & Bl /By Afgensii
& foly et a6 TRmET Frimd ST g Ty &=
TIIETOT M HITIR—SIVHRIR, ATeid # U BRIFA!
® ®U ¥ IR U fRumd wew & fafe e )

3.3 Training programmes under SC-SP

During the year 2020, a total number of eight training
programmes were organized for the farmers/
farmwomen belonging to scheduled caste under SC-
SP. Three trainings were conducted as on-campus
programmes at ICAR-DMR, Solan and five at
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different places of Himachal Pradesh as off-campus
programmes. A total number of 670 farmers/
farmwomen attended the training programmes in
which they were provided with the critical inputs for
the mushroom farming along with literature on
mushroom cultivation. A review meeting was
conducted with the participants of these training
programmes at I[CAR-DMR, Solan. Discussions
were held related to the problems being faced by the
participants in mushroom farming and provided the
necessary solutions for successful production of the
different mushrooms.

3.4 WIEH ! Wl U ITAATSA U117 HRIGH
HIfdS—19 FEMR! & AlherST & HRY AT 76 &
e A A AR BrisH MEING aRd & folg
oo 7 th E URA @I B didesd 9 Ugd
IMEBR-SIVHRIR, Ao 4 IR U (9 =
IATEA W AR Uh DIFSHR AIHH Dl Wl qaid W)
i fev o, fa¥ 26 wfoifil = WeT foram orm|
3iTelTg ATS & HIEAH 3 11 UTET0T HRIsHA AN by
T, foref¥ <91 & fafi=1 fexal 9 959 WfTRTal = WRT
fora | wforfirl @1 faes amerm, difsar ok e
gaiferd i & HIEgH § 7eRH IcUTa qdhildhl | JFeTd
PRIT T | SaTe o § Gefd dsnfel gRT 7eed @l
7|

3.4 Online training programmes on mushroom
cultivation

The Directorate has taken a new initiative to
conduct the mushroom training programmes through
online mode due to the COVID-19 pandemic induced
lockdown. Before lockdown ICAR-DMR, Solan had
conducted four trainings (three on spawn production
and one on Cultivation technology of Cordyceps
mushroom) which were attended by 26 participants.
Through online mode 11 training programmes were
organized through which were attended by 959
participants from different parts of the country. The
participants were exposed to mushroom production
techniques through the expert lectures, videos and
digital documentary films. In the interactive session
all the queries related to various aspects of mushroom
cultivation were clarified by the concerned scientists.
As and when the situation improves the participants
will be called for the practical demonstration as most
of them have expressed their desire to see the
mushroom cultivation techniques in person.
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3.5 Hands-on training

The critical operations involved in the white button
mushroom production such as compost preparation
and spawn production and crop management requires
more practical exposure which is not possible during
the regular training programmes. In order to provide
the first hand information and practical experience of
the entire cropping cycle of button as well as other
specialty mushroom, the Directorate has initiated a
hands on training for a period of three months.
Keeping in view these facts as well as demand of the
participants, three months hands on mushroom
cultivation programme was organized in which the
trainees learned all the aspects of mushroom
cultivation practically. Further, they also learned
spawn production, composting process for button
mushroom, spawning, casing, harvesting/ packaging
and value addition into various products from button
and oyster mushrooms. They were also exposed to the
cultivation techniques of other mushrooms such as
milky, paddy straw mushroom, shiitake, Ganoderma
and Cordyceps. As the participants performed each
and every activity themselves, it created a confidence
among them to grow mushrooms independently.

3.6 Mushroom cultivation training under
Agriculture Skill Council of India

A training programme of 200 hours duration was
sponsored by Agriculture Skill Council of India
(ASCI) which was conducted for 25 days at ICAR-
DMR, Solan. This programme was attended by 20
participants from different parts of the country. Apart
from the theoretical lectures, the participants were
given the practical demonstration on various aspects
of mushroom cultivation. The enthusiasm of the
participants of this trainings showed that the adoption
rate of mushroom farming is relatively higher than the
earlier period.

3.7 National Mushroom Mela-2020

Due to lockdown in the country and restrictions
imposed on the movement of the public, the
Directorate had organized the 24" National
Mushroom Mela-2020 on 10" September, 2020
through virtual mode. The event was attended by
more than 100 participants across the country. The
event was chaired by Dr AK Singh, DDG (Hort. Sci.),

2020 [
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ICAR, New Delhi, and other dignitaries attended
were Dr BK Pandey and Dr VK Pandey, ADGs (Hort.
Sci.), Dr Manjit Singh, Ex-Director, ICAR-DMR,
Solan, all the Scientists from AICRP Mushroom
Centers, Mr. Rishant, Manager, SBI, Chambaghat
(Solan), Mr. RS Rana, Deputy Director, NHB,
Shimla and all the Scientists and staff members of the
ICAR-DMR, Solan. All the dignitaries addressed the
participants and called upon to enter into this activity
as there is an increasing demand for mushrooms.
Further, it was stressed upon to develop region
specific technologies and varieties of different
mushrooms so that the growers have a choice produce
mushroom with relatively lesser cost of production.
During this virtual event the Directorate has awarded
six progressive mushroom growers for adopting
innovative cultivation practices in mushroom
farming and providing employment to the rural
youth. The Directorate has also acknowledged their
efforts in mobilizing other farmers/ farmwomen to
adopt mushroom cultivation as an enterprise thereby
increasing the source of income. The progressive
mushroom growers were selected from different
parts of the country and were felicitated with
certificate and a trophy.

Il ht Ul i TRIfIIier AIEH Icueeh “qEehR @ wwi=a fohar s

Achievements of growers felicitated with “Progressive Mushroom Grower” award

1. St GRS
BN B ToTeiig & & WY Seiet ufafe 8 Hifue

¥ H, STl & 10000 7T BT & H | ST 100 s

frerm SifuRex Heed W 3R 200 fdhemums
IR FIRA BT UG IR W 2 | 98 faurna
Sl W BT T W UITEARISOIYH o T § IR
@g&ﬁaﬁa@ﬁqﬁwwﬁmﬁqﬁw@m
& foru Wi qorey Isdge BT ST R B 8 | |
qEI-Toie (SR W I THGHRe B
IRNAFT & w7 H 99 %R 8 | 90 & fafi fewt
#H JARIRCX FIH & fqUvH & fofv S9a 121 74 |
Hfrep T el AYe (TavEt) WS gu e |

1. Sh. Saurabh Janghel

Shri Saurabh Janghel from Rajnandgaon in
Chhattisgarh is producing around 100 kg of oyster
mushroom spawn and 200 kg of oyster
mushroom per day with 8 cropping rooms
having a capacity of 10,000 bags. He is
doing lime pasteurization of straw in huge
tanks and utilizing the spent mushroom
substrate for vermicomposting and mass
multiplication of earthworms. The
vermicompost enriched with bio-agents
(Trichoderma) is being sold as BioMix.

More than 74 self-help groups (SHGs) are also
associated with him for marketing of oyster
mushroom in different parts of the state.

$
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3. ot femmramg

AMSAT & IS & 471 1T A1g 2005 | F2RA
&Il | 8, T8I 98d A AU B 1 YOI
1 21 | T8 Hfdfa T 300 fheIim er gairet
TIRH AR 60 bl 3iRIReY HYeH @l
IATE TR @ & | T09H ¥ S99 U 12 Icred
FE | FIH IAEH & Iqfal 98 ufafed
TTHT 2500 Sl Wi § IR IRIT 8 |
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2.Sh.A. Arunkumar

Shri A Arunkumar from Tirupur in Tamil Nadu is an
advocate by profession and horticulturist by
_ W passion, who started cultivation of milky
¢ mushroom in the name of M/s ATHIRA
AGRO FARMS in 2014 and currently the
production capacity of the unitis 150 kg per
day. He is marketing the mushrooms with
the brand name TASTY BUDS. His firm
/ had entered into trade agreement with
corporate chain stores and market their
mushrooms with their own brand name.

2020 |||
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qog 3. Sh. Dinesh Sahu

Shri Dinesh Sahu from Bargarh in Odisha is
in mushroom cultivation since 2005 who
started with a very low investment. He is
producing about 300 kg of paddy straw
mushrooms and 60 kg of oyster mushrooms
per day. At present, he is having 12
production rooms. Apart from mushroom
production he is also preparing around
a‘i“s 2500 bottles of spawn per day.

4. Sh. Brahmacharimayum Khogen Sharma

: CET HﬁTﬂ'\’ > WW @R It 2013 9'2,09 Shri Brahmacharimayum Khogen Sharma from

IR ScTEH H 8 | Sveiv UINIR ¥ AfaRes ot
T ATl Wl & AhadTgdd feareg foam 2
ST Tl ol UINTIR & G &l 993 3fafd
24T AR 3 A 5 v I H A el
g | SR TP off oRR W TRaRTguRe iy oI
fSSTS o @ S U a1 ¥ U@ 2 fohum & 300

I BT HIAANIIS TRIIHT TR T & |

5. it =3 f&E A=t

AT T3 & HITST & AAGICAT HIRH B i1
T Rig AASICAT 2009 ¥ FHIRH b FIAT H
& | 9 U WTfaiiel ScTed & off Ui a¥ 50 &
JfH HIHH BT SUTEH IR R & | ST U 6
FW & AR /M 3 A 4 AN B IRT fHar
fogi FeReH ST g% [ & IR Sa
ferafid Artee e € |

Imphal East, Manipur is in mushroom
production since 2013. He has successfully
designed a substrate excess water remover
machine which has helped the farmers to

LR

o reduce the time period for drying of
A substrate from 24 hours to 3-5 minutes. He
\ j has also designed a three layer steam
¥ '/pasteurization chamber which can
8:1% efficiently pasteurize 300 bags of 2kg each

inonecycle.

¢¥2 5.Sh. Naresh Singh Mankotia

Shri Naresh Singh Mankotia of Mankotia
Mushrooms from Kangra in Himachal
o ' Pradesh is in the mushroom field since

- 2009. He is a progressive grower who is
producing more than 50 tonnes of
mushrooms per year. He is having 6 rooms
and has motivated 3-4 persons who have
- started growing mushrooms and take
A regular guidance from him.

$



ANNUAL REPORT | G | 2020 |||

6. 91t SHIEHTT T aAt 1. Sh. Jagdish Chand Verma

A Ry m & a1 woren B @ o Q;POQ Shri Jagdish Chand Verma of Verma Mushroom
——— S & Farm from Bilaspur, Himachal Pradesh
N ﬂ{:d N o ik started mushroom cultivationin 2013. He is
q SIS B ¥ FROH STV € 3R B A7 growing mushrooms commercially and has
RIS Feeif+ll | 9T of ﬂ'd% g | STPI 30T © participated in many state sponsored
foh IR R U9 g H AR6H S exhibitions. He desires that Bilsapur should
el g @ HY H A 9| S A B

'- be known for mushroom growing hub in the
TTffaferat @ forg fafi=T qreaom o) firer € | /state of Himachal Pradesh. He has also

received various awards for different
G«ioé agricultural activities.

form . 3.2 Al T HeTEs AT 2020
Fig. 3.2 Virtual National Mushroom Mela 2020

3.8 TI'@?’J /]S T v st # amferd 3.8 Participat?on in national/ state level exhibitions
The ICAR-Directorate of Mushroom Research,

HIPFTH—GH 3 IN SRIERAICE (i) wereH ot Solan (HP) participates regularly in exhibitions,
Wl Pl deld o 3R fhg FI IUAT 3N 39 o dT & science fairs to promote the mushroom cultivation
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and spread the information about mushroom
cultivation, consumption among the farmers,
entrepreneurs and the general public. Distribution of
free literature, sale of priced publications,
information dissemination about the services offered
by the ICAR- DMR are undertaken in these outreach
extension activities. The Directorate could participate
in one of the exhibition organized by ICAR-IARI,
New Delhi from 1*to 3" March 2020.

3.9 Mera Gaon Mera Gaurav(MGMG) scheme

'Mera Gaon Mera Gaurav (MGMG) scheme' was
launched by Hon'ble Prime Minister during the 87"
Foundation day of ICAR stipulating all the scientists
to adopt and remain in touch with the farmers of the
adopted villages to hasten the lab to land process. To
implement the scheme from ICAR-Directorate of
Mushroom Research, Solan, two teams were
constituted consisting five and six scientists
respectively in each team. Twelve villages identified
from Solan and Kandaghat block were visited by the
scientists for implementation of the scheme. During
2020 because of the lockdown the physical visits to
the villages remained suspended till September, 2020.
Once restrictions were eased, ICAR-DMR team
visited the village Salumna and interacted with the
farmers on various activities including oyster
mushroom cultivation. Farmers were requested to
follow the guidelines of the GOI and the state
government of Himachal Pradesh to curtail the spread
of COVID-19 and also advised to use mask and to
maintain the appropriate social distance in public
gatherings.

Farmers in the adopted villages informed that,
during lockdown they could not send their produce to
the distant markets but even then they got good rate
for the produce like tomato, capsicum, French beans
and ginger. Some of the farmers showed interest to
take up oyster mushroom cultivation for which the
live demonstration was conducted. Some of the
farmers who took the training from the Directorate in
the earlier years became successful growers and
shared their experiences with the other fellow
farmers. Students staying at home were also
requested to take up the oyster mushroom cultivation
as it is easier and demands less investment. The team
again visited the village Shalumna to demonstrate the
oyster mushroom cultivation technology where 10
farmers (9 farmwomen and 1 farmer) participated
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with social distancing and COVID prevention norms.
The farmers were told about the steps involved in
oyster mushroom cultivation with hands on
experience. 20 kg spawn (2 kg per farmers with bags)
of Pleurotus ostreatus var Florida was distributed to
farmers to motivate them to start the mushroom
growing. MGMG team also recorded the names of
farmers for future follow up. The team again visited
village Salumna to see the crop of oyster mushroom
for which the demonstration was given last month.
The other team of the scientists visited village
Waknaghat to see the current Mushroom cultivation
activities. One of the progressive mushroom farmers
was preparing compost. He was visited by the team
and was given technical suggestions for the further
improvement of the quality of the compost.

During the organization of "Swachhta abhiyaan”
at the Directorate, the team visited adopted villages
under MGMG to create awareness on the importance
of cleanliness during this pandemic time. They were
requested to keep their surroundings and
environment clean. The team also gave brief
information about utilization of agriculture waste via
mushroom cultivation and plastic disposal
management to the farmers. They informed about the
agriculture waste management through oyster
mushroom cultivation. The team also requested
farmers to avoid single use plastic as it is polluting the

f _.?."-'-':-
= 3.3 T sEun e

SR AW I AT ARG

HRIGH i Ifafafer

Fig. 3.3 MGMG activities conducted by ICAR-DMR

3.10 Tl AIEHA IcA@EH
TR Bl AafT & SR, SMSHITAR—SIVHAR, Al
TIATSHIRY edd gl bl TerRal 9 9Rd § HI6H

3.10 Total mushroom production

During the pandemic period, the ICAR-DMR, Solan
made an attempt to analyze the current scenario of the
mushroom production in India with the assistance of
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AICRP network centers. The data collected on total
mushroom production is helpful to analyze the
impact of COVID-19 pandemic on the Indian
mushroom industry. Though the mushroom
production was affected due to the initial lockdown
period, the total production registered a significant
increase due to the surge in the demand for the foods
rich in nutritional properties. The total production of
different mushrooms in India during 2020 has given

SETEH diferdr 3.2 H fRAT AT B | intable 3.2
qifetehT 3.2 : 2020 & 2R ARG & Ak = Table 3.2 : Mushroom production in different states
u@ﬁ‘ ﬁ HIGH SEA of India during 2020
State Mushroom State Mushroom
production production
(In tonnes) (In tonnes)
Andhra Pradesh 3650 Madhya Pradesh 500
Arunachal Pradesh | 60 Manipur 70
Assam 1200 Meghalaya 35
Bihar 20080 Mizoram 65
Chhattisgarh 11400 Nagaland 422
Delhi 3200 Odisha 22000
Goa 6400 Punjab 18500
Gujarat 14200 Rajasthan 15800
Haryana 19000 Sikkim 6
Himachal Pradesh 14733 Tamil Nadu 11780
Jammu and Kashmir | 1930 Tripura 150
Jharkhand 3500 Uttarakhand 13923
Karnataka 1250 Uttar Pradesh 11900
Kerala 900 West Bengal 7000
Maharashtra 20250 Total 225924

HIHRITT — W FqEU FFeener, e g/
9§ 2020 W IR E IS dheileht IMAh
e Rare:

faf=1 el oI & ¥9d 92 G ITe, W g2 G
Wle, WM I, req], R, drerw, R
ST 3N BT 352 Tebitab! 3Mffes Hrear Ruie 20, 50,
100, 200, 500 <1 UfcT I¥ & drelt <91 & fafy= & &
GH STGH! /BT B 918 TS (TIferar 3.3)

Techno Economic Feasibility Reports (TEFRs)

Three hundred sixty two numbers (352 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 Spawn production,
Growing units of white button, Oyster, Ganoderma,
Shiitake, Cordyceps, Paddy Straw, Button mushroom
compost production, processing units etc. have been
prepared for mushroom growers/firms from different
parts of the country. (Table-3.3)
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AfCTHT 3.3 AIEH IUIEhI & oY TIR I TS AEYHIR b1 it
Table 3.3 List of TEFR prepared for mushroom growers

Chiyog, PO Jamna, Tehsil Kamrau, District Sirmour
(H.P.) — 173029.

S.No. | Name & address Details

1. Mr.Ramphal, S/o Mr. Ami Lal, Village Dumakha 20 TPA White Button Mushroom
Kalan, Block Uchana, District Jind (Haryana) - Growing unit
126116

2. | Mr Shrinivas, Vijayawada, Andhra Pradeshh 100 TPA White Button Mushroom

cultivation

3. | Mr. Adesh Panwar, S/o Mr.Ajeet Singh, Chaudhary 100 TPA White Button Mushroom
Roop Ram Market, New Mandi Jhabrera, District cultivation
Haridwar (Uttarakhand)

4. | Mr. Sher Singh, S/o Mr. Ramesh Chand, Village & PO | 20 TPA white button mushroom
Guler, Tehsil Dehra, Sub Tehsil Gopalpur, District growing unit
Kangra (H.P.) — 176033

5. | Officer Incharge, West Bengal Comprehensive Area 20 TPA Spawn Production Unit
Development Corporation, Village Dalapatipur, PO
Debra Bazar, District West Mednipur (West Bengal) —
721126.

6. | M/s. S.S. Chaudhary Mushroom Farm, Mr. Avikant 20 TPA white button mushroom
Chaudhary, Rohalaki Kishanpur, Bhadrabad growing unit
(Uttarakhand) — 249402

7. | Mr. Abhiraj Singh, S/o Mr.Shyam Singh, Village 50 TPA white button mushroom
Barikhad, PO Lodwan, Tehsil Nurpur, District Kangra
(H.P.) — 176201

8. | M/s. Akash Mushroom Farm 200 TPA White Button Mushroom
Village Nanhera, PO Ambli, Tehsil Naraingarh,
District Ambala (Haryana) - 133004.

9. | M/s. Shiv Agro Foods, Mr.Krishna Chauhan, Village 100 TPA White Button Mushroom
Khedli, PO Bahadrabad, Haridwar (Uttarakhand). Growing Unit

10. | M/s. Shiv Agro Foods, Mr.Krishna Chauhan, Village 500 TPA White Button Mushroom
Khedli, PO Bahadrabad, Haridwar (Uttarakhand). Compost Production Unit

11. | Mr. Kunwar Singh S/o0 Mr. Madan Singh, Village 20 TPA White Button Mushroom

Growing Unit

’ @
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12. Mr. Pardeep S/o Mr. Bhim Sain, Village & PO Garhi | 20 TPA Spawn production Unit
Kesri, Ganaur, Sonipat (Haryana).

13. Mr. Pardeep S/o0 Mr. Bhim Sain, Village & PO Garhi | 2700 TPA White Button Mushroom
Kesri, Ganaur, Sonipat (Haryana). Compost Production Unit

14. Mr. Pardeep S/o Mr. Bhim Sain, Village & PO Garhi | 90 TPA White Button Mushroom
Kesri, Ganaur, Sonipat (Haryana).

15. Mr. Subhasish Sarkar, Bonomali Road, Ward | 50 TPA Spawn production Unit
No.13, Karimganj-788710 (Assam)

16. M/s. S.K. Mushroom 100 TPA White Button Mushroom
Mr. Sanjeev Kumar, Village Kumbra, Tehsil cultivation
Amloh, Distt. Fatehgarh Sahib (Punjab)

17. M/s. S.K. Mushroom 500 TPA White Button Mushroom
Mr. Sanjeev Kumar, Village Kumbra, Tehsil Compost Production Unit
Amloh, Distt. Fatehgarh Sahib (Punjab)

18. Mr. Sunil Kumar S/o Mr.Rajbir Singh, VPO Palri, | 20 TPA White Button Mushroom Growing
Tehsil Israna, District Panipat (Haryana)—132145. | Unit

19. Smt. Gudi W/o Mr.Surajbhan, Kaliravan, Hisar | 50 TPA White Button Mushroom
(Haryana)— 125052 cultivation

20. M/s. Bijlwan Mushroom Farm, 20 TPA White Button Mushroom Growing
Mr. Suraj Parkash S/o Late Bansi Dhar,VPO | Unit
Rountal, Tehsil Chinyalisour, District Uttarkashi
(Uttarakhand)

21. M/s. Bijlwan Mushroom Farm, 200 TPA Compost Production Unit
Mr. Suraj Parkash S/o Late Bansi Dhar,VPO
Rountal, Tehsil Chinyalisour, District Uttarkashi
(Uttarakhand)

22. Mr. Karan Singh S/o Late Arjun Singh, Village | 20 TPA White Button Mushroom Growing
Mehrampur, PO Dharson, Tehsil Narnaul, Distt. | Unit
Mahendergarh (Haryana)— 123001

23. Mr. Karan Singh S/o Late Arjun Singh, Village | 500 TPA White Button Mushroom
Mehrampur, PO Dharson, Tehsil Narnaul, Distt. | Compost Production Unit
Mahendergarh (Haryana)— 123001

24. Mr. Umesh Sharma S/o Mr.Karam Chand, Village | 20 TPA White Button Mushroom Growing

Jaral, PO Nabahi Devi, Tehsil Sarkaghat, District
Mandi (H.P.)— 175024

Unit

: ®
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25. Mr. Umesh Sharma S/o Mr.Karam Chand, Village | 500 TPA White Button Mushroom
Jaral, PO Nabahi Devi, Tehsil Sarkaghat, District | Compost Production Unit
Mandi (H.P.)— 175024

26. Mr. Raj Kumar S/o Mr. Kalwant, Village Kabarchha | 20 TPA White Button Mushroom Growing
Block Uchana, District Jind (Haryana)— 126116 Unit

217. Mr. Surender Kumar S/o Mr.Sube Singh, VPO | 20 TPA White Button Mushroom Growing
Jajanwala, Tehsil Narwana, District Jind (Haryana) | Unit
—126162

28. Mr. Wazir Sigh S/o Mr. Kishan Lal, VPO Palri, | 20 TPA White Button Mushroom Growing
Tehsil Israna, District Panipat (Haryana)— 132145 | Unit

29. M/s. Mahabir Mushroom Farm, Integrated White Button Mushroom
Mr. Mahabir Singh, Village Bhanwar, P.O. Khubru, | Growing unit (20 TPA Spawn, 2700 TPA
Tehsil Ganaur, Sonipat (Haryana)— 131101 compost and 100 TPA Growing unit)

30. Mr. Suresh Chander Chibb, Village Upper Sukker, | 20 TPA White Button Mushroom Growing
PO Sukker, Tehsil Dharamshala, District Kangra | Unit
(H.P.)— 176057

31. M/s. Chopra Farms, 20 TPA Spawn production unit
Mr. Vinay Kumar Chopra, Village Bari Rasore,
Naraingarh, District Ambala (Haryana)

32. M/s. Chopra Farms, 500 TPA White Button Mushroom
Mr. Vinay Kumar Chopra, Village Bari Rasore, | Compost Production Unit
Naraingarh, District Ambala (Haryana)

33. Mrs. Seema W/o Mr. Vinod Kumar, VPO | 20 TPA White Button Mushroom Growing
Kabarchha Block Uchana, Jind (Haryana)— 126115 | Unit

34. Mr. Vinod Kumar S/o Mr. Birkbhan, VPO | 20 TPA White Button Mushroom Growing
Kabarchha Block Uchana, Jind (Haryana)— 126115 | Unit

35. Mr. Narender Singh S/o Mr.Satpal Singh, VPO | 20 TPA White Button Mushroom Growing
Lalpur, Tehsil Naraingarh, District Ambala | Unit
(Haryana)

36. Mr. Nand Lal S/o0 Mr.Govind Ram, VPO Shiva- | 20 TPA White Button Mushroom Growing
Badar, Tehsil Sadar, District Mandi (H.P.) Unit

37. Mr. Praveen Kumar S/o Sh. Puran Chand, Village | 50 TPA White Button Mushroom project

Tabra, PO Jalbera, Tehsil Ismailabad, District
Kurukshetra (Haryana) - 136129

’ @
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38. Mr. Subhash Chand S/o Sh. Balkar Singh, Village | 50 TPA White Button Mushroom project
Tabra, PO Jalbera, Tehsil Ismailabad, District
Kurukshetra (Haryana) - 136129

39. Mr. Subhash Chander S/o Sh. (Master) Inder Singh, | 20 TPA White Button Mushroom Growing
VPO Julani, District Jind (Haryana) - 126102 Unit

40. M/s. Chopra Farms, 20 TPA White Button Mushroom Growing
Mr. Vinay Kumar Chopra, Village Bari Rasore, | Unit
Naraingarh, District Ambala (Haryana)

41. M/s. Chopra Farms, 500 TPA White Button Mushroom
Mr. Vinay Kumar Chopra, Village Bari Rasore, | Compost Production Unit
Naraingarh, District Ambala (Haryana)

42. Mr. Vikas Kumar, Village Rachedi, PO Ganeshpur, | 50 TPA White Button Mushroom
Tehsil Narayangarh, Distt. Ambala (Haryana) cultivation project

43. Sh. Tek Chand S/o Sh.Dina Nath, Village Garla | 20 TPA White Button Mushroom Growing
Sarkari, PO Garla Dei, Tehsil Palampur, District | Unit
Kangra (HP)- 176085

44, M/s. CRI Limited, 3000 TPA White Button Mushroom
Mr. Rohin Raj Sureka, Premises Number 333, | project
Mahamayatala Garia Main Road, Garia, Kolkata —
700084 (WB)

45. Smt. Suman Tyagi, S/o Sh. S.P. Tyagi, Tyagi | 500 TPA White Button Mushroom
Garden, Mothrowala-Dudhli Raod, Dehradun | Compost Production Unit
(Uttarakhand)

46. Mr. Munish Chawla S/o Sh. Kartar Singh Chawla, | 20 TPA White Button Mushroom Growing
Village Kutail, Block Garunda, District Karnal | Unit
(Haryana

47. Mr. Roshan Lal Vashishtha S/o Lt. Sh. Sheru Ram, | 20 TPA White Button Mushroom Growing
Village Jhailly, PO Malera, Tehsil Kishangarh, | Unit
Solan (H.P.)- 173209

48. Mr. Roshan Lal Vashishtha S/o Lt. Sh. Sheru Ram, | 500 TPA White Button Mushroom
Village Jhailly, PO Malera, Tehsil Kishangarh, | Compost Production Unit
Solan (H.P.)-173209do-

49. Mr. Kapil Dev S/o Mr.Bhagat Ram, Pawan Kunj, | 20 TPA White Button Mushroom Growing
Kheri Road, Kothia Bazar, PO Rajgarh, District | Unit
Sirmour (HP)- 173101

50. Mr. Rakesh Kumar Bindal, GT Road Bhigan, | 50 TPA White Button Mushroom project

Ganaur, Sonipat (Haryana) - 131039

’ @



ANNUAL REPORT )J

O

2020

51. Mr. Ayush Bindal, GT Road Bhigan, Ganaur, | 50 TPA White Button Mushroom project
Sonipat (Haryana)— 131039

52. Mrs. Anita Bindal, GT Road Bhigan, Ganaur, | 50 TPA White Button Mushroom project
Sonipat (Haryana)— 131039
8397079027,9215683624,9418083624

53. Mr. Raman Preet Singh, Village Bidaura, Tehsil | 25 TPA White Button Mushroom project
Lakhimpur-Kheri, District Kheri (U.P.}

54. Mr. Ravinder Kumar S/o Mr.Jagdish Swamy, VPO | 500 TPA White Button Mushroom
Nangthala, District Hisar (Haryana) — 125047 Compost Production Unit

55. Mr. Rakesh Kumar, Village Barhana, District | 180 TPA White Button Mushroom project
Jhajjar (Haryana)

56. Mr. Rawail Singh, Village Lotton, Tehsil | 20 TPA White Button Mushroom Growing
Naraingarh, District Ambala (Haryana) Unit

57. Mr. Rawail Singh, Village Lotton, Tehsil | 500 TPA White Button Mushroom
Naraingarh, District Ambala (Haryana) Compost Production Unit

58. M/s. Naturemate Business Solutions LLP (Limited | 68 TPA White Button Mushroom project
Liability Partnership), Farm House No.32,
Greenline Farm House, Chimanpura, Kukas, Delhi
By Pass Jaipur (Rajasthan)

59. M/s. Islamudin Associate, Promoters: (i) Mr. Azad | 92 TPA White Button Mushroom project
Ali (i1) Mr. Sajhjad Ali & (iii) Sayyad Ali S/o Late
Sh.Islamudin, Village Buddi, Mauja East Houston,
Tehsil Vikasnagar, Block Sahaspur, Dehradun
(Uttarakhand)

60. Miss Anushka Jaiswal, Village Hari Kheda, Sisendi, | 76 TPA White Button Mushroom project
Tehsil Mohanlalganj, Lucknow (UP)

61. Mr. Abhijit Singh Nain, S/o0 Sh. Roshan Lal, VPO | 150 TPA White Button Mushroom project
Dharodi, Tehsil Narwana, District Jind (Haryana)

62. Mr. Amit Nain, S/o Sh. Dharamveer Nain, VPO | 60 TPA White Button Mushroom Growing
Dharodi, Tehsil Narwana, District Jind (Haryana + 1440 TPA Compost production Project

63. M/s. Malik Mushroom Farm, Mr. Deepak, VPO | 500 TPA White Button Mushroom
Sarsa, Tehsil Pehowa, District Kurukshetra | Compost Production Unit
(Haryana)-136128

64. Mr. Fateh Chand, VPO Haripur, Tehsil Manali, | 20 TPA White Button Mushroom Growing

District Kullu (H.P.)

Unit
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65. Mr. Sanjeet Singh, Village Shankarpur, Near Doon | 50 TPA White Button Mushroom project
Medical Science College, Dehradun (Uttarakhand)

66. Mr. Prem Lal S/o Mr. Ram Chand, VPO Navgaon, | 20 TPA Oyster Mushroom Production
Tehsil Arki, District Solan (H.P.)— 171102 Unit

67. Mr. Krishan Kant Shokiya, Village Harabari Gaon, | 20 TPA Spawn Production Unit
PO Mohanbari, A/F, District Dibrugarh (Assam) —
786012.

68. Mr. Satwinder Singh S/o Sh. Avtar Singh, Village | 20 TPA White Button Mushroom Growing
Badlipur, Jamniwala Road, PO & Tehsil Paonta | Unit
Sahib, District Sirmour (H.P.) - 173025

69. M/s. Pioneer Holom Agroecology Pvt. Ltd., Mr. | 200 TPA White Button Mushroom Project
Bharati Bhusan Ray, Director, At/PO Nariso, Via
Niali, District Cuttack (Odisha) - 754004

70. M/s. Pioneer Holom Agroecology Pvt. Ltd., Mr. | 500 TPA White Button Mushroom
Bharati Bhusan Ray, Director, At/PO Nariso, Via | Compost Production Unit
Niali, District Cuttack (Odisha) - 754004

71. M/s. Deepak Pahadi Food, Mr. Deepak Garg, PO | 20 TPA White Button Mushroom Growing
Balawala, Dehradun (Uttarakhand) Unit

72. M/s.R.A.S. Fresh Mushroom, 100 TPA White Button Mushroom Project
Mr. Rakesh, Village Milki, Post Karwan, P.S.
Udawant Nagar, District Bhojpur (Bihar)— 802312

73. Mr. Rajneesh Kumar, S/o Mr. Sohan Lal, VPO | 20 TPA White Button Mushroom Growing
Khilian, Tehsil Nalagarh, District Solan (H.P.) Unit

74. M/s. Pioneer Holom Agroecology Pvt. Ltd., Mr. | 500 TPA White Button Mushroom
Bharati Bhusan Ray, Director, At/PO Nariso, Via | Compost Production Unit
Niali, District Cuttack (Odisha) - 754004

75. M/s BHY Private Limited, Buggawaala, | 250 TPA White Button Mushroom Project
Biharigarh, Dehradun (Uttarakhand)

76. M/s BHY Private Limited, Buggawaala, 1250 TPA White Button Mushroom
Biharigarh, Dehradun (Uttarakhand) Compost Production Unit

77. M/s BHY Private Limited, Buggawaala, 10 TPA Spawn Production Unit
Biharigarh, Dehradun (Uttarakhand)

78. Mr. Vinay Kumar, Village Behari, Tehsil Sader, | 20 TPA White Button Mushroom Growing

District Muzaffarnagar (U.P.)—251202

Unit

’ 66,
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79. Mr. Arjun Kumar, 200 TPA White Button Mushroom
Village Kotwal Alampur, Post Jhabrera, Tehsil Compost Production Unit
Roorkee, District Haridwar (Uttarakhand) —
247665

80. Mr. Baldev Singh, 500 TPA White Button Mushroom
Village Akanwali, Tehsil Tohana, District | Compost Production Unit
Fatehabad (Haryana).

81. Mr. Suresh Kumar S/o Sh. Jagat Singh, Maan Patti, | 20 TPA White Button Mushroom Growing
VPO Sinsar, Tehsil Narwana, District Jind | Unit
(Haryana)- 126116

82. Mr. Sultan Singh S/o Sh. Jagat Singh, Maan Patti, | 20 TPA White Button Mushroom Growing
VPO Sinsar, Tehsil Narwana, District Jind | Unit
(Haryana)—126116

83. M/s. Fungal Comida Agro Pvt. Ltd., Promoters: (i) | 50 TPA White Button Mushroom project
Mr. Imran Hossain, Director & (i1) Ms. Almariyum
Noorjahan Ansari, Village Rangafala, PO Belpukur,
P.S. Kulpi, Dist. 24 Pgs (S)— 743348 (West Bengal)

84. Mr. Tejpal, Village Noorpur, PO Badshahpr, District | 50 TPA White Button Mushroom project
Gurugram (Haryana)

85. Mr. Sandeep Sharma S/o Sh. Om Prakash, VPO | 20 TPA White Button Mushroom Growing
Staundi, Tehsil Gharaunda, District Karnal | Unit
(Haryana)- 132114

86. Mr. Hira Lal S/o Sh. Bihari Lal, Village Kotla, PO | 20 TPA Spawn Production Unit
Thachi, Sub Tehsil Dhami, District Shimla (H.P.) -
171103

87. M/s BHY Private Limited, Buggawaala, | 500 TPA White Button Mushroom
Biharigarh, Dehradun (Uttarakhand) Compost Production Unit

88. Sh. Shibaji Ghosh, 24 TPA White Button Mushroom project
Block Baruipur, Dist. 24 Parganas South, PS
Baruipur,, Mauja Ramnagar J.L. — 97, Khatian
No.10316, West Bengal

89. Mr. Kaushal Sharma, S/o Sh. Surender Prakash | 48 TPA White Button Mushroom project
Sharma, Village Unner, PO Sarahan, Tehsil
Pachhad, District— Sirmour (HP) - 173024

90. Principal, Horticulture Training Institute, Uchani, | 20 TPA White Button Mushroom Growing

Karnal (Haryana

Unit
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91. M/s.Green AgroEco Farm LLP, 200 TPA White Button Mushroom project
Mr.Prashant Shukla and Sonia Kochhar, Jajo
Mazara, Punjab -144502

92. Mr. Swarup Singh, 500 TPA White Button Mushroom
VPO Kathgarh, Tehsil & District Ambala | Compost Production Unit
(Haryana)—134003

93. Mr. Devraj Patel, Village: Parsuli, Post: Tumakala, | 20 TPA Spawn Production Unit
Tehsil: Dhamdha, District: Durg, Chhattisgarh

94. Mr. Devraj Patel, Village: Parsuli, Post: Tumakala, | 200 TPA White Button Mushroom
Tehsil: Dhamdha, District: Durg, Chhattisgarh Compost Production Unit

95. Mr. Devraj Patel, Village: Parsuli, Post: Tumakala, | 25 TPA White Button Mushroom project
Tehsil: Dhamdha, District: Durg, Chhattisgarh

96. Mr. Vikas Sharma, S/o Late Sh. Babu Ram Sharma, | 60 TPA White Button Mushroom project
VPO- Bankhandi, Tehsil — Dehra, District — Kangra
(HP)

97. Mr. Rajesh Kumar S/o Sh. Gika Ram, VPO Naswal, | 20 TPA White Button Mushroom Growing
Tehsil Ghamarwin, District Bilaspur (H.P.).) Unit

98. Sh. Gita Ram Chauhan S/o Sh. Chunchu Ram, Vill: | 20 TPA White Button Mushroom Growing
Vahedgaon, PO & Tehsil Rajgarh, District Sirmour, | Unit
(HP)

99. Mr. Rajni Kant S/o Sh.Surinder Kumar, Village | 20 TPA White Button Mushroom Growing
Nakki, PO Baduhi, Tehsil Nurpur, District Kangra | Unit
(H.P.)- 176201

100. | Mr. Bhagat Singh Rana, Chargaon (Sandasu), | 18 TPA White Button Mushroom Growing
District—Shimla (HP) Unit

101. Mr. Subhram Yadav, 500 TPA White Button Mushroom
Village Nawdi, PO Kanti, Tehsil Ateli, District | Compost Production Unit
Mahendragarh (Haryana) - 123021

102. | Mrs. Neha Goswami W/o Sh. Yogesh Sharma, | 10 TPA Spawn/Cordyceps Mushroom
Village Kaila, PO Saproon, Solan (H.P.)—- 173211 Production Unit

103. | Mrs. Kavita Gautam, Damlanaghatti, Tehsil Arki, | 20 TPA Spawn Production Unit
District Solan (H.P.) - 173235

104. | Balwinder Singh, Near Royal Palace, Tahliwal, | 20 TPA White Button Mushroom Growing

Tehsil Haroli, Distt. Una (H.P)

Unit
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105.

Mr. Jagat Ram Bhardwaj S/o Sh. Rikhi Ram
Sharma, Village Kallar, PO Kotlu Brahmna, Tehsil
Ghumarwin, District Bilaspur (H.P.) - 174029

20 TPA Spawn Production Unit

106.

Mr. Devender Thakur S/o Sh. Bhagat Ram Thakur,
Village Kothi, PO Oachghat, Tehsil & District Solan
(H.P.)- 173223

20 TPA White Button Mushroom Growing
Unit

107.

M/s. Shambhavi Charitable Trust, Ms. Shelja
Sharma, W/o Mr. Sanjay Kumar, Gaon: Kochraut,
Siyani Bulandshehar (U.P.)

200 TPA White Button Mushroom project

108.

Mr. Rakesh Kumar, VPO Bathri, Tehsil Haroli,
District Una (H.P.)— 177220

20 TPA White Button Mushroom Growing
Unit

109.

Mr. Rakesh Kumar, VPO Bathri, Tehsil Haroli,
District Una (H.P.)— 177220

500 TPA White Button Mushroom
Compost Production Unit

110.

Mr. Joginder Pal S/o Sh. Nanak Chand, Village Mat
Umra, PO Mera Bani, Tehsil Rakhad, Distt. Kangra
(HP)—177108

20 TPA White Button Mushroom Growing
Unit

I11.

Mr. Nain Prakash, Village Shillagran, PO Shalang,
Tehsil & District Kullu (H.P)— 175102

20 TPA White Button Mushroom Growing
Unit

112.

Mrs. Neelam W/o Sh. Rakesh Kumar, VPO Sunni,
Ward No.3, Tehsil Sunni, District Shimla (HP) —
171301

20 TPA White Button Mushroom Growing
Unit

113.

M/s. Sonipat Mushroom Farmers Producer
Company Limited, Promoters: Ms.Shimla Devi &
Mr. Ashok Kumar Shop No-SFB-309a, Roman
Court, Village—Rasoi, P.O.—Rai, Near Parker Mall,
Distt.—Sonipat, Haryana— 131028}

200 TPA Integrated project of White
Button Mushroom Growing Unit

114.

Sh. Gurpreet Singh Pujwal, Dashmesh Nagar,
Gangyal, Jammu (Jammu & Kashmir)- 180010

50 TPA White Button Mushroom project

115.

Mr. Dharam Chand S/o Sh. Amar Singh, Village
Naroli, PO & Tehsil Salooni, District Chamba (H.P.)

20 TPA White Button Mushroom Growing
Unit

116.

M/s. Chirag Farms,

Mr. P.R. Sharma, 7 KM Milestone, Bawani Khera,
Tosham Road, VPO Bawani Khera, District
Bhiwani (Haryana)— 127032

20 TPA White Button Mushroom Growing
Unit
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117. M/s. Chirag Farms, 20 TPA White Button Mushroom Growing
Mr. Chirag Sharma, 7 KM Milestone, Bawani | Unit
Khera, Tosham Road, VPO Bawani Khera, District
Bhiwani (Haryana) - 127032
118. M/s Himgiri Agro, Mr. Ridhim Thapar and Mrs. | 1000 TPA White Button Mushroom
Mamta Sehgal, Budhwashahid, Tehsil | Cultivation
Bhagwanpur, District Haridwar (Uttarakhand)
119. Mrs. Mamta Sharma W/o Sh.Vasu Dev Sharma, | 50 TPA white button mushroom
Village Rewari Khera, Tehsil & District Bhiwani
(Haryana)
120. Mrs. Indu Sharma W/o Sh. Rohit Sharma, Village | 50 TPA white button mushroom
Rewari Khera, Tehsil & District Bhiwani (Haryana)
121. Mrs. Anju Devi W/o Mr. Sanjeev Kumar, Village | 11 TPA white button mushroom growing
Thara, PO Mundkhar, Tehsil Bhoranj, District | unit
Hamirpur (H.P)
122. Mrs. Sapna Shukla, W/o Shishir Chandra Shukla, | 100 TPA white button mushroom
170, Tareen Bahadur Ganj, Shahjahanpur (UP) -
242001
123. | Mr. Joginder Kumar S/o Sh. Dharampal, Village | 500 TPA white button mushroom compost
Sanog, PO Kaba Kalan, Tehsil & District Solan | production
(H.P.)
124. | Mr. Joginder Kumar S/o Sh. Dharampal, Village | 20 TPA white button mushroom growing
Sanog, PO Kaba Kalan, Tehsil & District Solan | unit
(H.P.)
125. Mr. Ajay Kumar Maurya S/o Sh. Rambali Maurya, | 50 TPA white button mushroom
Village Gajahara, PO & Thana Mubarakpur, Tehsil
Sadar, District Azamgarh (U.P.)
126. M/s. JENVIN International, 500 TPA white button mushroom compost
Promoter: Dr. Arvind Kumar S/o Sh.Banwari Lal | production
(Retired Teacher), 72, Jhotoopur-Kaveerpur, Post
Nigohi, District Shahjahanpur (U.P.) —242007.
127. M/s. JENVIN International, 20 TPA white button mushroom growing

Promoter: Dr. Arvind Kumar S/o Sh.Banwari Lal
(Retired Teacher), 72, Jhotoopur-Kaveerpur, Post
Nigohi, District Shahjahanpur (U.P.)—242007.

unit
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128. | Mr. Kuldeep Singh S/o Sh.Roshan Lal, VPO | 20 TPA white button mushroom growing
Kaimla, Tehsil Gharounda, District Karnal | unit
(Haryana)—132114

129. | Mr. Shishu Patial S/o Sh. Swar ingh Patial, VPO | 20 TPA white button mushroom growing
Paplah, Tehsil Lambagaon, District Kangra (H.P.) unit

130. | Ms. Poja Bhattad, LR-168/292 Khaitan Dag | 20 TPA Oyster mushroom growing unit
No.215, Village/Mouza — Saranga Fulberia, P.S.
Chhatna, District Bankura (West Bengal)

131. | Ms. Poja Bhattad, LR-168/292 Khaitan Dag | 20 TPA Shiitake mushroom growing unit
No.215, Village/Mouza — Saranga Fulberia, P.S.
Chhatna, District Bankura (West Bengal)

132. Mr. Sanjeet Singh, Village Shankarpur, Near Doon | 11 TPA white button mushroom growing
Medical Science College, Dehradun (Uttarakhand) | unit

133. Mr. Hem Raj, 50 TPA white button mushroom Growing
Village Choo, PO Langna, Tehsil Joginder Nagar, | unit
District Mandi (H.P.)-175015.

134. Mr. Hem Raj, 500 TPA white button mushroom
Village Choo, PO Langna, Tehsil Joginder Nagar, | Compost production unit
District Mandi (H.P.)- 175015

135. | M/s. Anivesh Agro, Mr. Amit Kumar Singh, S/o | 50 TPA white button mushroom
Late Sh. Brij Kishor Singh, Vill- Dulpha, Post-
Khocharihan, PS - Dhansoi, Dist. Buxar (Bihar) -
802117

136. Mr. Naveen Belwal, S/o Sh. L.D. Belwal, Vill- | 50 TPA white button mushroom
Kuwarpur, Opp. Telephone Exchange, Gaulapur,
Haldwani, Dist. Nanital (Uttarakhand) - 263139

137. Sh. Naresh Pal Rawat, S/o Sh. Manjeet Singh | 45 TPA white button mushroom
Rawat, Ward no. 3, Pahadi Gali, Vikas Nagar,
Dehradun (Uttarakhand)-248198

138. | M/s. Brijwashi Mushrooms, Promoter: Mr. | 92 TPA white button mushroom
Indrajeet Singh, Mahuan, Jhandipur Road, NH-2,
Near Toll Tax Mathura (U.P.)

139. | Mr. Sumer Singh, S/o Sh.Hardyal Singh, Village | 20 TPA white button mushroom growing

Tibi Bakshiwala, Chikan (185), Panchkula
(Haryana) - 134102

unit
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140. | Mr. Sumer Singh, S/o Sh.Hardyal Singh, Village | 500 TPA white button mushroom compost
Tibi Bakshiwala, Chikan (185), Panchkula | production
(Haryana) - 134102

141. Ms. Anchal Rawat D/o Sh.Rajender Singh Rawat, | 10 TPA Mushroom Processing Unit
Village Makhana, PO Purola, Distt. Uttarkashi
(Uttarakhand)—249185

142. Sh. Karam Singh Saini, VPO- Dhaban, Tehsil — | 20 TPA white button mushroom growing
Balh, Distt. Mandi (H.P unit

143. | Mr. Mahender Singh, S/o Sh. Jyoti Ram, Village | 500 TPA white button mushroom compost
Lakhi Bans, Yamuna Nagar (Haryana) - 135133 production

144. | Mr. Mohan Lal S/o Sh. Pyare Lal, Village Rauwala, | 20 TPA white button mushroom growing
Chikan (185), Pinjore, District Panchkula | unit
(Haryana) - 134102

145. Mr. Inderjeet S/o Sh. Bir Singh, VPO Nahar, Tehsil | 20 TPA Spawn production unit
Kosli, District Rewari (Haryana) - 123303

146. Sh. Rajesh Kumar Pandey, 62A/1F, Sainik Colony, | 50 TPA white button mushroom
PO - Sulem Sarai, Prayagraj (UP)-211 001

147. | Sh. Ravinder Katoch, VPO- Indpur, Tehsil — Indora, | 20 TPA white button mushroom growing
Distt. Kangra (H.P.)— 176401 unit

148. | Mr. Rakesh Kumar S/o Sh. Amro Ram, VPO Kiri, | 20 TPA white button mushroom growing
Tehsil & District Chamba (H.P.)- 176314 unit

149. Sh. Sunil Kumar, Doorwala, Doodhli Road, | 50 TPA white button mushroom growing
Dehradun (Uttarakhand) unit

150. | Mr. Pradeep Mohan Raturi, Pargana-Pachwadoon, | 50 TPA white button mushroom growing
Tehsil Vikasnagar, District Dehradun (Uttarakhand) | unit

151. Mr. Pradeep Mohan Raturi, Pargana-Pachwadoon, | 500 TPA white button mushroom compost
Tehsil Vikasnagar, District Dehradun (Uttarakhand) | production

152. | M/s. Quality Venture 20 TPA white button mushroom growing

Mr. Sunil Sharma, Bargodam, Kalka, District
Panchkula (Haryana)

unit
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153. | M/s. Quality Venture 500 TPA white button mushroom compost
Mr. Sunil Sharma, Bargodam, Kalka, District | production
Panchkula (Haryana)

154. | M/s.Kalyan Green Agro Tech Limited, 38 TPA white button mushroom growing
Regd. Office: H.No.8, Sri Sai Guru Raghavendra | unit
Colony, Near
Bhaba Gardens, Yellareddyguda Kapra, Hyderabad
(T.S.)—500062

155. Sh. Naresh Pal Rawat, S/o Sh. Manjeet Singh | 500 TPA white button mushroom compost
Rawat, Ward no. 3, Pahadi Gali, Vikas Nagar, | production
Dehradun (Uttarakhand)-248198

156. M/s. Sharma Mushrooms, 50 TPA white button mushroom
Promoter: Mr.Raj Kumar S/o Sh. Mangal, Village
Alipura, PO Karsindhu, Tehsil Uchana, District Jind
(Haryana)—126115

157. | Mr. Narender Kheora, Village Lagal, PO Majhar, | 20 TPA white button mushroom growing
Tehsil Theog, District Shimla (H.P.) - 171209 unit

158. | Mr. Anil Kumar S/o Sh. Raja Ram, V.P.O. Pragpur, | 20 TPA white button mushroom growing
Tehsil Dehra, Distt. Kangra (H.P.)- 177107 unit

159. Mr. Varun Kumar S/o Sh.Anil Kumar, V.P.O. | 20 TPA white button mushroom growing
Pragpur, Tehsil Dehra, Distt. Kangra (H.P.) - | unit
177107

160. Mr. Varun Kumar S/o Sh.Anil Kumar, V.P.O. | 500 TPA white button mushroom compost
Pragpur, Tehsil Dehra, Distt. Kangra (H.P.) - | production
177107

161. M/s. S.K. Mushroom Farm 500 TPA white button mushroom compost
Village Bhir Bhavan, Tehsil & District Jind | production
(Haryana

162. | Mr. Sukhjinder Singh, S/o Sh. Gobinder Singh, | 20 TPA white button mushroom growing
Village Dhanirampura, Tehsil Pehowa, Distt. | unit
Kurukshetra (Haryana)- 136128

163. | Mr. Sukhjinder Singh, S/o Sh. Gobinder Singh, | 500 TPA white button mushroom compost
Village Dhanirampura, Tehsil Pehowa, Distt. | production
Kurukshetra (Haryana) - 136128

164. Mr. Prabhjot Singh S/o Sh. Prit Mohinder Singh, | 20 TPA white button mushroom growing

Village Dhanirampura, Tehsil Pehowa, Distt.
Kurukshetra (Haryana) - 136128

unit
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165. Mr. Prabhjot Singh S/o Sh. Prit Mohinder Singh, | 500 TPA white button mushroom compost
Village Dhanirampura, Tehsil Pehowa, Distt. | production
Kurukshetra (Haryana) - 136128
166. | M/s. Ateria Foods & Agro Pvt. Ltd., Promoter & | 50 TPA white button mushroom
MD — Mr. Gyan Gunjan, Plot No.745, Village
Chiraura, PS — Naubatpur, Opp. Chiraura High
School, NH-139 (AIIMS Chiraura Road), Patna
(Bihar)—801109
167. | Mr. Ashok Kumar S/o Sh. Hem Singh, VPO Kiani, | 20 TPA spawn production unit
Tehsil & District Chamba (H.P
168. | M/s. Mother Nature Agritech Inc. 500 TPA white button mushroom compost
Mr. Sundershan Amar Vazalwar, Nagpur (MS) production
20 TPA spawn production unit
50 TPA white button mushroom
20 TPA Canning unit
169. M/s. Innova Lab Instruments Pvt. Ltd., Lane | 50 TPA white button mushroom
No.l1A, Govindnagar Sahastradhara Road,
Touchwood School, Dehradun (Uttarakhand) -
248001
170. M/s. Innova Lab Instruments Pvt. Ltd., Lane 500 TPA white button mushroom compost
No.1A, Govindnagar Sahastradhara Road, production
Touchwood School, Dehradun (Uttarakhand) -
248001
171. | M/s. Innova Lab Instruments Pvt. Ltd., Lane 10 TPA Mushroom Processing unit
No.1A, Govindnagar Sahastradhara Road,
Touchwood School, Dehradun (Uttarakhand) -
248001
172. | M/s. Innova Lab Instruments Pvt. Ltd., Lane 20 TPA Cordyceps mushroom production
No.1A, Govindnagar Sahastradhara Road, unit
Touchwood School, Dehradun (Uttarakhand) -
248001
173. | Mr. Rohit Goel, 190 TPA White button mushroom project
Village- Majrakhushalpur, Tehsil Bazpur, Dehradun
(UK)
174. Mr. Rohit Goel, 950 TPA white button mushroom compost

Village- Majrakhushalpur, Tehsil Bazpur, Dehradun
(UK)

production unit
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175. | Mrs. Meenu W/o Sh.Balram, Plot No.18, | 20 TPA white button mushroom growing
Shantikunj Colony, Kaimri Road, Hisar (Haryana) - | unit
125005

176. Mr. Ranjan Kumar Patra, Dist. Ganjam, City- | 200 TPA White button mushroom project
Berhampur, Odisha

177. | Mrs. Vandana Chibb, Village Upper Sukker, PO | 10 TPA Mushroom Processing unit
Sukker, Tehsil Dharamshala, Distt. Kangra (H.P.) —
176057

178. | Mr. Jai Kumar S/o Mr. Shree Ram, Village Topra | 20 TPA white button mushroom growing
Khurd, PO Hafizpur, Tehsil Jagadari, District | unit
Yamunanagar (Haryana) - 135001

179. | Mr. Amit Kumar Jayaswal, Purvi Tiwari Tola, | 80 TPA white button mushroom unit
Rudrapur, Distt. Deoria (UP)—274204

180. | M/s. Shri Bajrang Mushroom & Farming, | 20 TPA white button mushroom growing
Promoters: Mr. Lakhan Singh Negi S/o Sh. Lal | unit
Singh Negi and Ms. Shiwangi Bisht D/o Sh.
Jagdish Singh Bisht, VPO-Nathuakhan tok Sheri,
Distt. Nainital (Uttarakhand)-263158

181. | M/s. Shri Bajrang Mushroom & Farming, | 500 TPA white button mushroom compost
Promoters: Mr. Lakhan Singh Negi S/o Sh. Lal | production
Singh Negi and Ms. Shiwangi Bisht D/o Sh.
Jagdish Singh Bisht, VPO-Nathuakhan tok Sheri,
Distt. Nainital (Uttarakhand)-263158

182. Mr. Arabinda Debnath S/o Sh. Narendra Ch | 20 TPA Spawn production unit
Debnath, Village Jangalia, PO Bishalgarh, District
Sepahijala (Tripura) - 799102

183. | Sh. Ravi Dutt Sharma S/o Sh. Brij Bushan Sharma, | 20 TPA white button mushroom growing
Village Nakodar, PO Deasoli, Tehsil Fathepur, | unit
District Kangra (H.P.)— 176053

184. Mr. Bishan Dass S/o Mr. Rati Ram, Village | 100 TPA white button mushroom
Moginand, PO Kala-Amb, District Sirmour (HP) -
173030

185. Mr. Bishan Dass S/o Mr. Rati Ram, Village | 500 TPA white button mushroom compost
Moginand, PO Kala-Amb, District Sirmour (HP) - | production
173030

186. Smt. Dimal Kumari W/o Mr. Nalin Sharma, Village | 100 TPA white button mushroom

Moginand, PO Kala-Amb, District Sirmour (HP) -
173030
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187. M/s. Greenden Farming, 2, Harish Sikdar Path, | 50 TPA white button mushroom
Kolkata (West Bengal)—700012

188. | Mr. Aman Kumar Begusarai (Bihar) 24 TPA white button mushroom

189. | Mr. Ahilesh Thakur S/o Sh. Shiv Raj Singh, Thakur | 20 TPA Spawn Production Unit
Niwas, Taradevi, Shimla (H.P.)- 171010

190. M/s. JDRS Agro Foods Pvt. Ltd., Gate No. 74, Vill- | 500 TPA white button mushroom project
Hiware Korda, Taluka Parner, Distt. Ahmednagar
(MS)

191. | M/s. Shivam Agrotech, 20 TPA white button mushroom growing
Mr. Nageshwar Singh Yadav S/o Sh. Murlidhar | unit
Yadav, Kokadi, Anda (Garam), Tehsil Durg,
Chattisgarh.

192. | Mr. Anagpal Singh S/o Late Sh. Jhank Singh, | 100 TPA white button mushroom project
Village Tajupur, PO Tiagaon, Tehsil & District
Faridabad (Haryana)- 121101

193. | Mr. Anagpal Singh S/o Late Sh. Jhank Singh, | 500 TPA white button mushroom compost
Village Tajupur, PO Tiagaon, Tehsil & District | production
Faridabad (Haryana)- 121101

194. Sh. Niraj Pathania, S/o Sh. Durga Singh, VPO Bassa | 32 TPA white button mushroom growing
Waziran, Tehsil Nurpur, Distt. Kangra (H.P.) - | unit
176201

195. M/s. Sharma Mushroom, Mr.Raj Kumar S/o Sh. | 20 TPA white button mushroom growing
Mangal, Village Alipura, PO Karsindhu, Tehsil | unit
Uchana, District Jind (Haryana)— 126115

196. Sh. Tilak Raj S/o Sh. Lalman, Vill Tanda, PO Soroa, | 20 TPA white button mushroom growing
Tehsil Chachiot, District Mandi (HP)—175 124 unit

197. | Dr. Gurpreet Sharma, Village Kahwa, Udhampur | 100 TPA white button mushroom project
(Jammu & Kashmir)

198. | Dr. Gurpreet Sharma, Village Kahwa, Udhampur | 500 TPA white button mushroom compost
(Jammu & Kashmir) production

199. Mr. Ravinder Singh, Ward No.8, Fatehapur, | 500 TPA white button mushroom compost
Herbertpur, Dehradun (Uttarakhand) - 248142 production

200. Mr. Amit Chug, Jaipur (Rajasthan) 100 TPA white button mushroom project
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201.

Sh. Ajay Kumar S/o Sh. Suhru Ram, Village
Devbharari, PO Suliali, Tehsil Nurpur, District
Kangra(H.P.)— 176211

20 TPA white button mushroom growing
unit

202.

Sh. Amit S/o Sh.Baljeet, Village Ramna Patti, PO
Chhattar, Tehsil Narwana, District Jind (Haryana) —
126116

20 TPA white button mushroom growing
unit

203.

Mr. Lal Singh S/o Mr. Kashmiri Lal, Village
Phoolpur Shameshergarh, PO Shivpur, Tehsil
Poanta Sahib, District Sirmour (H.P.) - 173025

20 TPA white button mushroom growing
unit

204.

Mr. Shital Prasad, House No0.1938, B-12, Geeta
Nagari, Ambala City (Haryana) — 134007

50 TPA white button mushroom project

205.

Mr. Abhishek Pratap Singh, Plot No.1780, Village
Kherabera, Block Chandan Kiyari, Distt. Bokaro
(Jharkhand) - 828134

50 TPA Oyster mushroom project

206.

Dr. Gurpreet Sharma, Village Kahwa, Udhampur
(Jammu & Kashmir)

20 TPA Mushroom Processing Unit

207.

Mr. Kundal Lal S/o Sh. Dilu Ram, Village Khanyari,
PO Kandha, Tehsil Chachiot, District Mandi (H.P.)
—175035

20 TPA white button mushroom growing
unit

208.

Mr. Nripendra Mohan, Village Chhoi, PO
Ramnagar, District - Nanital (Uttarakhand)

25 TPA white button mushroom growing
unit

209.

Sh. Keshav Ram Sharma, Village Anji-Shalumuna,
PO Dharot, Tehsil & Distt. Solan (H.P.)

20 TPA white button mushroom growing
unit

210.

Sh. Chain Singh, S/o Sh. Baldev Singh, VPO
Lower Badhera, Badhera, Una (H.P.) - 174303

20 TPA white button mushroom growing
unit

211.

M/s. Nutriyard Foods Pvt. Ltd, Mr. Shitole Abhijeet
Digambar & Mr. Shitole Kalpesh Digambar,
Sarpanch Vasti, Babhulsar BK-II, Taluka-Shirur,
Distt. Pune (MS)-412211

120 TPA white button mushroom project

212.

Smt. Puja, W/o Sh.Sandeep Kumar, Village Manoh,
PO Karohta, Tehsil Bhoranj, District Hamirpur
(H.P.)—176044

20 TPA white button mushroom growing
unit

213.

Sh. Kishan Lal, S/o Late Sh. Bansi Ram, Village
Jamu, PO Chanowag, Tehsil Dhami, District Shimla
(H.P.)—171103

20 TPA white button mushroom growing
unit
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214. Sh. Gopal Singh, S/o Late Sh. Desh Raj, Village 20 TPA white button mushroom growing
Guruwala, PO Bhagani, Tehsil Poanta Sahib, unit
District Sirmour (H.P.) - 173025

215. | Mr. Sanjay Kumar Roy, C/o Mr. Rajinder 20 TPA white button mushroom Canning
Chowdhury, Village Jalalpur, Muradnagar, unit
Ghaziabad (U.P.)

216. M/s. Philosopherstone Business Ventures LLP, Mr. | 500 TPA white button mushroom project
Kalyan Ravindra Rai, Kharadi Krish Edgeone,
Opp Zensar, BPO- Kharadi, Pune (M.S.) - 411014

217. M/s. Philosopherstone Business Ventures LLP, Mr. | 20 TPA processing unit
Kalyan Ravindra Rai, Kharadi Krish Edgeone,
Opp Zensar, BPO- Kharadi, Pune (M.S.) - 411014

218. Sh. Dheeraj Kumar, S/o Sh. Dina Nath, Village 20 TPA white button mushroom growing
Suppa, PO Gharer, Tehsil Bharmour, Dist Chamba | unit
(HP)-176315

219. Mr. Chander Singh Bhandari, 103, Phase-2, Lane- | 200 TPA white button mushroom
3, Panditwari, Dehradun (Uttarakhand) — 248007 | compost production

220. Smt. Bhama Devi, W/o Sh. Lal Singh, Village 20 TPA white button mushroom growing
Kharsi, PO Devdhar, Tehsil Chachyot, District unit
Mandi (H.P.) - 175029

221. | Mr. Rahul Yadav, Village Semra Pahad, 115 TPA White Button Mushroom
Ashoknagar (Madhya Pradesh)-473331 project

222. Mr. Rohit Goel, Village Majrakhushalpur, Tehsil 20 TPA Spawn production unit
Bazpur (Uttarakhand)

223. | M/s. Kaushalya Farms, Mr. Akhil 150 TPA White Button Mushroom
Tikmani,Ushmamatu,Ranchi (Jharkhand) project

224, M/s. B.K. Industries, Mr. Roshan Lal Khanna, 24, | 10 TPA Mushroom Processing Unit
Industrial Area, Phase-I, Nagrota Bagwan, Distt.
Kangra (H.P.) — 176047.

225. | Sh. Vikas Sharma, S/o Sh. Bal Krishan Sharma, 20 TPA white button mushroom growing
Village Kotlu, PO Bahina, Tehsil Barsar, District | unit
Hamirpur (H.P.) - 174309

226. Sh. Anil Kumar S/o Sh. Raja Ram, VPO Pragpur, | 500 TPA white button mushroom

Tehsil Dehra, Distt. Kangra (H.P.) - 177107

compost production
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227. | Mr. Kuldeep Kumar, Village Thade Ka Thakur 20 TPA white button mushroom growing
Dawara, PO Dharampur, Tehsil Kasauli, District unit
Solan (H.P.) - 173209

228. | Sh. Mukesh Dobhal, Village - Kaldhung, PO - 20 TPA white button mushroom growing
Gadawagad, Pauri, Garhwal (UK) - 246001 unit

229. Mr. Vivek Sharma, Dakash Traders, Plot No.99, 10 TPA Mushroom Processing Unit
Bhakati Pali Marg, Faridabad (Haryana) — 121005

230. Sh. Kanhaiyalal, Pratapgarh Road Maid, Tehsil 20 TPA white button mushroom growing
Viratnagar, Distt. Jaipur (Rajasthan) — 303003 unit

231. Mr. Shital Prasad, H.No0.1938, B-12, Geeta 100 TPA White Button Mushroom
Nagari, Ambala City (Haryana) — 134007 project

232. | M/s. Gupta Mushroom Farm, Mr. 20 TPA white button mushroom growing
Saurabh Kansal, S/o Sh. Haridev, Ismailabad, unit
Kurukshetra (Haryana) — 136129

233. Sh. Arun Kumar Dobhal, Village Dobha 20 TPA Spawn production unit
Idwalsyun, PO Chardhar, Pauri Garhwal
(Uttarakhand) — 246001

234. Mrs. Bimla Devi, W/o Mr.Ramesh Kumar, Village | 20 TPA white button mushroom growing
Harvani, PO Upper Baheli, Tehsil Sundernagar, unit
District Mandi (H.P.)

235. | Mr. Ram Rattan Sharma, Faridabad (Haryana) 50 TPA white button mushroom

cultivation

236. M/s. Daksh Traders, 50 TPA White Button Mushroom
Mr. Vivek Sharma, , Plot No.99, Bhagati Pali Cultivation
Marg, Faridabad (Haryana) — 121005

237. | Mr.Ankit Kumar Dayama, S/0 Mr. Ram Niwas, 20 TPA white button mushroom growing
Village Lohataki, PO Dauhlat, Tehsil Sohna, unit
District Gurugram (Haryana) — 122103

238. | Mr. Ram Niwas, S/o Mr.Likhi Ram, Village 20 TPA white button mushroom growing
Lohataki, PO Dauhlat, Tehsil Sohna, District unit
Gurugram (Haryana) — 122103

239. Mr. Ram Niwas, S/o Mr.Likhi Ram, Village 500 TPA white button mushroom
Lohataki, PO Dauhlat, Tehsil Sohna, District compost production
Gurugram (Haryana) — 122103

240. Mr. Amit Khanna, 13/12, Village Bhirvati, Tehsil | 20 TPA white button mushroom growing

& District Nuh (Mevat), Haryana

unit
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241. Mr. Ram Niwas, S/o Mr.Likhi Ram, Village 500 TPA white button mushroom
Lohataki, PO Dauhlat, Tehsil Sohna, District compost production
Gurugram (Haryana) — 122103

242. | Mr. Ashish Gupta, 13/12, Village Bhirvati, Tehsil | 20 TPA white button mushroom growing
& District Nuh (Mevat), Haryana unit

243, Mrs. Jaswant Kaur, W/o Mr.Harjeet Kaur, Rai 500 TPA white button mushroom
Majra Nalvi, Kurukshetra (Haryana) - 136135 compost production

244, Mr. Gulet Ram, S/o0 Mr. Mana Ram, Village 20 TPA white button mushroom growing
Chamada, PO Khamedi, Tehsil Nankhedi, District | unit
Shimla (H.P.)

245. M/s. Homeland Foods, 100 TPA White Button Mushroom
Ms. Neha Sharma, Chomu-Reengus, Near Jaipur | Cultivation
(Rajasthan)

246. | M/s. DK Mushroom Farmes, 1260 TPA Compost production unit
Mr. DK Agrawal, 337, Bishara Kala, Near Devri
Road, Agra (UP)

247. M/s. Exotic Mushrooms 200 TPA white button mushroom
Mr. Parminder Randhawa, Mr.Rajpreet S cultivation
Randhawa, Mr. Manav Randhawa
Regd. Office: 56, Green Park, Civil Lines,
Ludhiana, Punjab.141001 Project site: SURJIT'S,
Opp. Police Station, V&PO, Ramdas, Teh. Ajnala,
Distt. Amritsar

248. | Mr. Parminder Randhawa, Mr.Rajpreet S 20 TPA Spawn Production Unit
Randhawa, Mr. Manav Randhawa
Regd. Office: 56, Green Park, Civil Lines,
Ludhiana, Punjab.141001 Project site: SURJIT'S,
Opp. Police Station, V&PO, Ramdas, Teh. Ajnala,
Distt. Amritsar

249. M/s. New Exotic Mushrooms, Promoters: Mr. 200 TPA white button mushroom
Manav Randhawa and Mr.Praneet Randhawa, cultivation
Supreme Oils & Lubes, Rahon Road, Ludhiana,
Punjab - 141008

250. | M/s. New Exotic Mushrooms, Promoters: Mr. 20 TPA Spawn Production Unit

Manav Randhawa and Mr.Praneet Randhawa,
Supreme Oils & Lubes, Rahon Road, Ludhiana,
Punjab - 141008




ANNUAL REPORT )J

O

2020

251. Mr. Ankit Rataula & Mr. Harish Rataula, Teen 50 TPA white button mushroom
Mandir Marg, Bithoria No.2, PO Kathghadiya, cultivation
Haldwani, Nainital (Uttarakhand) - 263139

252. | M/s. Shree Sidhivinayak Agro Farm, Ms. Dipti 100 TPA White Button Mushroom
Manjari Kar, Village-Banto, Post-shankarpur, Cultivation
PS-Choudhwar, Dist-Cuttack, Odisha

253. | Mr.Amarpreet Singh Sandhu, C/o Sh. Preetam 100 TPA white button mushroom
Sandhu, # 704, Phase-3B, SAS Nagar, Mohali cultivation
(Punjab) - 160059

254. | Mr. Devi Ram, S/o Mr. Sher Singh, VPO 20 TPA white button mushroom growing
Chandpur, Tehsil Sadar, District Bilaspur (H.P.) — | unit
174004

255. Dr. Rajender Singh Negi, Prof. & Head, Rural 20 TPA Spawn production unit
Technology Department, School of Agriculture
and Applied Sciences, HNB Garhwal University,
Chauras Campus (Uttarakhand) - 249161

256. Mr. Khem Chand, S/o Late Bangali Ram, Vilage 20 TPA Spawn production unit
Ghatta, PO Kumi, Tehsil Balh, District Mandi
(H.P)

257. | Mr. Khem Chand, S/o Late Bangali Ram, Vilage | 20 TPA white button mushroom growing
Ghatta, PO Kumi, Tehsil Balh, District Mandi unit
(H.P)

258. | Mr. Kishore Kumar, S/o Mr. Hira Chand, Village | 20 TPA white button mushroom growing
15 Mill, PO Baragrain, Tehsil Manali, District unit
Kullu (H.P.)

259. | M/s. Manisha Agro Industries, Mr. Rajesh Patra, 200 TPA White Button Mushroom
Chidamanda Naugaon, Chatarpur, District Cultivation
Jangam, Odisha — 761026

260. | Mrs. Vimla Devi, W/o Mr.Ramesh Kumar, Village | 20 TPA white button mushroom growing
Harvani, PO Upper Baheli, Tehsil Sundernagar, unit
District Mandi (H.P.)

261. Mr. Ramesh Chand, S/o Mr.Gian Chand, VPO 20 TPA white button mushroom growing
Ghaned, Tehsil & District Hamirpur (H.P.) — unit
174505

262. Sh. Jagat Ram Bhardwaj, S/o Late Sh. Rikhi Ram, | 20 TPA white button mushroom growing

Village Kallar, PO Kotlu Brahmna, Tehsil
Ghumarwin, Distt. Bilaspur (H.P.) - 174029

unit
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263. Mr. Arun Khurana, Village Mirajpur, 20 TPA white button mushroom growing
Yamunanagar (Haryana) unit
264. | Mr.Amit Thakur 20 TPA Oyster Mushroom Unit

Vill. Koel P.O. & Teh. Kandaghat, Distt- Solan,
Himachal Pradesh-173215

265. Sh. Vinod Kumar S/o Sh. Gian Chand, Village 20 TPA white button mushroom growing
Bhamnoh, PO Bagwara, Tehsil Bamsan, Distt. unit
Hamirpur (H.P.)- 177021

266. | Mr. Ajay Yadav, H.No.9, Northern Railway 20 TPA white button mushroom growing
Girdharpur Road, Cooperative Housing Society, unit

Chhapraula Gautam Buddha Nagar (U.P.) —
201009

267. | Mr. Anil Bhardwaj, S/o Mr.Roshan Lal, Village 20 TPA white button mushroom growing
Kotlu, PO Bahina, Tehsil Barsar, District unit
Himarpur (H.P.) — 174305

268. | M/s. Nutriyard Foods Pvt. Limited, Regd.Office 100 TPA white button mushroom
Shop No.4, DP Road, Near Sanjivani Hospital cultivation
Hadapsar, Pune (Maharashtra) — 411028

269. Mr. Bidhi Singh Rana, Village Gubher, PO 20 TPA white button mushroom growing
Bherda, Tehsil Tauni Devi, District Bilaspur (H.P.) | unit
— 177028

270. Mr. Satbir Singh, Village Bakhli, Tehsil Pehowa, | 500 TPA white button mushroom
District Kurukshetra (Haryana) - 136128 compost production

271. | Mr.Dharmender Prakash, S/o Mr.Gauri Shankar, 20 TPA white button mushroom growing
Village Bag, PO Deola, Tehsil Sunni, District unit
Shimla (H.P.) — 171007

272. | M/s. Thakkar Agro Farms, Village Begampur, 20 TPA white button mushroom growing
Tehsil Gharunda, District Karnal (Karnal). unit

273. | M/s. Thakkar Agro Farms, Village Begampur, 500 TPA white button mushroom
Tehsil Gharunda, District Karnal (Karnal). compost production

274. | Mr. Maheshwar Sharma S/o0 Mr.Anup Ram, 20 TPA white button mushroom growing
Village Pirdi PO Mohal, District Kullu (H.P.) unit

275. | Mrs. Kashmira Devi, W/o Mr.Gambhir Singh 20 TPA white button mushroom growing
Chauhan, Village Cheyog, PO Jamna, Tehsil unit
Jamna, Tehsil Kamroo, District Sirmour (H.P.) —
173029
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276. | Mr. Kehar Singh Chauhan, S/o Sh.Layak Ram, 20 TPA white button mushroom growing
Village Mashu, PO Jamna, Tehsil Sirmour (H.P.) — | unit
173029

277. | Mr. Ajay Singh, S/o Sh. Sher Singh, Village 20 TPA white button mushroom growing
Tandol, Tehsil Rajgarh, District Sirmour (H.P.) — | unit
173101

278. | M/s.Ashees Agro, 20 TPA white button mushroom growing
Mr.Sandeep Singh, Village Malanwali, PO unit
Sahibzada Jujhar Singh Avenue Airport Road,
Amritsar (Punjab)

279. Mr.Surya Kumar, Village Cheran, PO+PS 50 TPA white button mushroom
Harnaut, District Nalanda (Bihar) — 803110 cultivation

280. | Mr.Jatinder Nath Diwedi, Village Sikathia, SH-34, | 50 TPA white button mushroom
Mau Nath Bhanjan, Mau (U.P.) — 275101 cultivation

281. | Mrs.Dipti Saini Patodi, Gurgaon (Haryana) — 20 TPA Oyster Mushroom unit
122003

282. Mr.Manoj Nath, S/o Mr. Ram Swaroop, VPO 50 TPA white button mushroom
Damandhari, Tehsil & District Una (H.P.) - cultivation
174303

283. | M/s. Earthakshar Agri Science, 100 TPA white button mushroom
Mrs.Abhilasha Singh, Mrs.Parul Chaudhary, cultivation
Mundhela Khurd, New Delhi — 110073

284. | Mr.Ashutosh Kumar, M/s. Farm Organic Agro, 50 TPA white button mushroom
Wildwala Water Park Street, Dhundigarha, cultivation
Taurion World School, PS Dhurwal, Tupudana
Ranchi, Jharkhand - 835221

285. | Mr.Praveen Jain & Mrs. Megha Jain, 365 White Button Mushroom Cultivation
Chidiyalagaon, District Bhagwanpur, Haridwar
(Uttarakhand)

286. | Mr. Dhanjanay Kumar Singh, M/s. Rampur 100 TPA white button mushroom
Mushroom, Village Rampur, PO Suketi, District cultivation
Fatehpur (Uttara Pradesh)

287. | Mr. Tulsi Ram,S/0 Mr.Mana Ram, Village Patan, | 20 TPA white button mushroom growing

PO Shillai District Sirmour (H.P.) — 173027

unit
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288. Mr.Naresh Chand, S/o Sh.Parma Nand, Village 500 TPA white button mushroom
Kaintheri, PO Dharampur, District Solan (H.P.) compost production

289. | Mr.Naresh Chand, S/o Sh.Parma Nand, Village 20 TPA white button mushroom growing
Kaintheri, PO Dharampur, District Solan (H.P.) unit

290. Sh.Mahender, Village Shilech, PO Kotla Bangi, 20 TPA white button mushroom growing
Sub Tehsil Pajhota, Distt. Sirmour (H.P.) - 173223 | unit

291. | Dr.(Mrs.) Madhu Chitkara, Chitkara University, 365 TPA Spawn, Production and
NH-7, Rajpura (Punjab) — 140401 Compost production of white button

mushroom cultivation

292. | Dr.(Mrs.) Madhu Chitkara, Chitkara University, 20 TPA Processing Unit
NH-7, Rajpura (Punjab) — 140401

293. | Mr. Arjun, S/o Mr. Balkar Singh, Village Bakhali, | 500 TPA white button mushroom
Tehsil Peohwa, District Kurukshetra (Haryana) — | compost production
136128

294. Mr.Jaswant Singh, S/o Mr.Sishram, VPO Seenk, 100 TPA white button mushroom
Tehsil Israna, District Panipat (Haryana) — 132103 | cultivation

295. Mr.Jaswant Singh, S/o Mr.Sishram, VPO Seenk, 500 TPA white button mushroom
Tehsil Israna, District Panipat (Haryana) — 132103 | compost production

296. | Ms. Mahjebee Kureshi, Moli-Mai-Sunali, 20 TPA Spawn Production Unit
Jeetagaon, Anjanisain, Tehsil Garhwal
(Uttarakhand) - 249121

297. | M/s. Chaudhry Mushrooms, 20 TPA white button mushroom growing
Mr. Ram Singh, S/o Mr.Harbans Lal, Village unit
Dhugiari, PO Gaggal, Tehsil & District Kangra
(H.P.) — 176209

298. Mr. Harjeet Singh, S/o Sh.Sulakhan Singh, Ram 500 TPA white button mushroom
Majra, Nalvi, Tehsil Shashabad Markanda, compost production
Kurukshetra (Haryana) - 136135

299. | Mr. Harjeet Singh, S/o0 Sh.Sulakhan Singh, Ram 20 TPA white button mushroom growing
Majra, Nalvi, Tehsil Shashabad Markanda, unit
Kurukshetra (Haryana) - 136135

300. | Ms. Priyanka Sharma, 71 Chandra Nagar, Laksar | 100 TPA white button mushroom

Marg, Kankhal, Haridwar (Uttarakhand)

cultivation
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301. Mr.Devanshu Bora, A101 Shalimar Royal, 7 Mall | 200 TPA white button mushroom
Avenue, Lucknow (U.P.) cultivation

302. Mr. Ramesh Kumar, VPO Rampur Kainthal, 20 TPA white button mushroom growing
Tehsil & District Shimla (H.P.) unit

303. Mr. Akhilesh Thakur S/o Mr. Shiv Raj Singh 500 TPA white button mushroom
Thakur, Thakur Niwas, Taradevi, Shimla (HP) compost production

304. | Mr.Sanju Ram Sharma, Sector-06, Koshrian, 20 TPA white button mushroom growing
Bilaspur (H.P.) unit

305. M/s. Sravasti Udyog Viniyog (P) Limited, Mr. 50 TPA White Button Mushroom
Rajesh Aggarwal, 4A, Pollock Street, Savaik Cultivation
Centre, Room No.107, Kolkata (West Bengal)

306. M/s. Sravasti Udyog Viniyog (P) Limited, Mr. 20 TPA Spawn Production Unit
Rajesh Aggarwal, 4A, Pollock Street, Savaik
Centre, Room No.107, Kolkata (West Bengal)

307. M/s. Lateral Agronomic Private Limited 100 TPA white button mushroom
Mr. Abhinav Bhardwaj, Mr.Ashish Sharma, cultivation
Mr.Gaurav Trikha, 2345, sector 9, Faridabad
(Haryana) -121006

308. | M/s. Shirgul Mahadev Mahamaya Raja Ramesh 20 TPA white button mushroom growing
Mushroom Cultivation Unit, unit
Mr. Ramesh Chand S/o Late Sher Singh, Village
Chiyali, PO & Tehsil Shillai, District Sirmour
(H.P.) - 173027

309. Mrs. Sureshtha Devi, W/o Mr.Pritam Chand, 20 TPA white button mushroom growing
Village Purva, Tehsil Palampur, District Kangra unit
(H.P)

310. | Mr.Satish Kumar, S/o Mr.Bahadur Singh, VPO 20 TPA white button mushroom growing
Bari, Tehsil & District Hamirpur (H.P.) — 177001 | unit

311. Sh. Surender, S/o Sh. Mange Ram, VPO Jhojhu 20 TPA white button mushroom growing
Kalan, Charkhi Dadri (Haryana) unit

312. Sh. Surender, S/o Sh. Mange Ram, VPO Jhojhu 500 TPA White Button Mushroom
Kalan, Charkhi Dadri (Haryana) Compost Production

313. Mr.Uma Dutt, S/o Late Mehu Ram, Vilalge Nirsu, | 20 TPA white button mushroom growing

PO Duttnagar, Tehsil Rampur Bushar, District
Shimla (H.P.) — 172001

unit
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314. Mr. Vijay Kumar, VPO Jugahan, Tehsil 20 TPA white button mushroom growing
Sundernagar, District Mandi (H.P.) unit

315. | Mr. Sumer Singh, S/o Sh.Hardyal Singh, Village 50 TPA white Button mushroom
Tibbi Bakshiwala, Chikan, Panchkula (Haryana) - | cultivation
134102

316. Mr. Ashok Kumar, Village Boul, PO Khurwain, 500 TPA white button mushroom
Tehsil Bangana, District Una (H.P.) — 174321 compost production

317. | Mr. Deep Chand, S/o Mr.Sant Ram, M/s. Arcade | 20 TPA white button mushroom growing
Agro Biotech, Plot No.62, Industrial Area, unit
Bilaspur (H.P.) — 174001

318. Mr. Vijay Pal Singh, Regd.Office: B42, C58/2, 100 TPA white button mushroom
Sector-62, Noida Gautam Buddha Nagar (U.P.) — | cultivation
201301

319. | Mrs. Rajni Sahni, W/o Mr.J.P. Sahni, # 251, 20 TPA white button mushroom growing
Sector-4 Huda Colony, Narayangarh, District unit
Ambala (Haryana) — 134203

320. | M/s Ebla enterprises, Mr.Abhiraj Saraf, 100 TPA white button mushroom
Sambalpur, Odisha- 768001 cultivation

321. | M/s Ebla enterprises, Mr.Abhiraj Saraf, 20 TPA Processing Unit
Sambalpur, Odisha- 768001

322. Mr. Vikram Singh, S/o Mr.Keshav Ram, VPO 20 TPA white button mushroom growing
Chamian (Jubbar), Tehsil Kasauli, District Solan unit
(H.P.) — 173225

323. Mr.Ashu, Village Mehlan, PO Sounta, District 500 TPA white button mushroom
Ambala (Haryana) - 134003 compost production

324. | M/s. Shri Krishna Trader 20 TPA white button mushroom growing
Kairwali Road, Near Anupam Sr. Sec. School, unit
VPO Kutail, District Karnal (Haryana) — 132037

325. | Mr. Tapinder Singh Chauhan, S/o Mr. Yashwant 500 TPA white button mushroom
Singh Chauhan, VPO Sangrah, Tehsil Sangrah in | compost production
Ranuka ji, District Sirmour (H.P.) — 173023

326. | Mr. Vikram Chauhan, S/o Mr.Bhupender Singh 20 TPA Spawn Production Unit

Chauhan, VPO Sangrah, Tehsil Sangrah in
Ranuka ji, District Sirmour (H.P.) — 173023
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327. Mr. Mohit Kumar, S/o0 Mr.Ashwani Sharma, VPO | 500 TPA white button mushroom
Sheikhpura Jagir, District Karnal (Haryana) — compost production
132001

328. | M/s Ebla enterprises, Mr.Abhiraj Saraf, 20 TPA white button mushroom growing
Sambalpur, Odisha- 768001 unit

329. | Mr.Kulveer Singh S/o0 Mr.Onkar Singh, Village 20 TPA white button mushroom growing
Anu Khurd, Tehsil & District Hamirpur (H.P.) — unit
177029

330. Mr. Varun Dhar, Village Lohataki, Sohana, 200 TPA White Button Mushroom
Gurgaon (Haryana) — 122002 Cultivation

331. Ms. Mamta Gupta, Village Sidhi, Post Sidhi Itara, | 20 TPA white button mushroom growing
Distt. Kanpur (U.P.) — 209214 unit

332. Ms. Mamta Gupta, Village Sidhi, Post Sidhi Itara, | 500 TPA white button mushroom
Distt. Kanpur (U.P.) — 209214 compost production

333. Mr.Pradeep Singh, S-93, Vasant Enclave, Vasant 25 White Button Mushroom Cultivation
Vihar, New Delhi - 110057

334. M/s. Wazirpur Foods (P) Limited, Mr. Mahavir 200 TPA White Button Mushroom
Singh Kadian, Director, Wazirpur (Beri), Rohtak Cultivation
(Haryana)

335. | Mr. Surinder Singh, S/o Late Jagannath, PO 20 TPA white button mushroom growing
Dedhu, PO Bakhalag, Tehsil Arki, District Solan unit
(H.P.) -173208

336. | Mr. Gopal Chand, S/o Late Mansha Ram, Village | 20 TPA white button mushroom growing
Kyar, PO Sujhaila, Tehsil Arki, District Solan unit
(H.P.) - 173208

337. | Mr. Kishori Lal S/o Mr.Balak Ram, Village 500 TPA white button mushroom
Jakhroda, PO Pratha, Tehsil Kasauli, District compost production
Solan (H.P.) — 173220

338. Mr.Santosh Kumar S/o Sh. Munshi Ram, Village 100 TPA white button mushroom
Lalwala Khalsa, PO Bugawala, District Haridwar | cultivation
(Uttarakhand) — 247662

339. Mr.Kuldeep Singh, Village Behral, Tehsil Poanta | 20 TPA white button mushroom growing

Sahib, District Sirmour (H.P.)

unit
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340. | M/s. Mushroom Manufacturing, 12 TPA white button mushroom growing
Mr. Prem Lal, Village Kanseru, PO Barkot, Tehsil | unit
Rajgarhi, Distt. Uttarkashi (Uttarakhand)

341. Mr. Ashok Kumar, S/o Sh.Gulab Singh, Village 20 TPA white button mushroom growing
Bandal, P.O. & Tehsil Nohradar, Distt. unit
Sirmour (H.P.)

342. | M/s. S.R AGRO PRODUCTS (Mushroom Unit), | 90 TPA White Button Mushroom
Sh.Pardeep Chaudhary, Village Kulhariwala, Post | Cultivaion
Office Mandhala, Tehsil Baddi, District Solan
(H.P) - 174103

343. M/s.Ekam agro farms, 365 TPA White Button Mushroom
Mr.Umang Johar, Mr.Ashish Tiwari & Mr.Rishu Cultivation
Aggarwal, 15, Curzon Road,
Dalanwala, Dehradun -248001, Uttarakhand

344, Chief Horticulture Officer, O/o Chief Horticulture | 500 TPA White Button Mushroom
Officer, Chamoli — Gopeshewar (Uttarakhand Compost Production

345. M/s. VSVN AGRI FARM LLP, 100 TPA White Button Mushroom
Mr. Manoj Goel, Km-173, Kavi Nagar, Ghaziabad | Cultivation
(U.P)

346. M/s. S K Agrotech, Mr.Tanveer Ahmed, Mr. Vikas | 200 TPA White Button Mushroom
R, Mr. Ayaz Ali Khan, Mr.Fayaz Ahmed, Balraj Cultivation
URS Road, 2" Cross, Ground Floor, PLD Bank
Building, Beside Congress Office , Shimoga, -
577201, Karnataka, India

347. Mrs. Aradhna Singh, Mauja Horawala, Tehsil 20 TPA white button mushroom growing
Vikasnagar, District Dehradun (Uttarakhand) unit

348. | Mrs. Aradhna Singh, Mauja Horawala, Tehsil 500 TPA white button mushroom
Vikasnagar, District Dehradun (Uttarakhand) compost production

349, M/s. Fresh Fields Agrotech LLP, Mr. Pal Singh, 500 TPA white button mushroom
Mr. Praveen Singh, Mr.Sanjay Singh, Mr. Suraj production
Singh, Village Berhampur, Tehsil & District
Palwal (Haryana)

350. Mrs. Priyanka Rani Chauhan, VPO Tigrana, 20 TPA white button mushroom growing
District Bhiwani (Haryana) unit

351. | Mr. Azhar Siddiqui, Near APJ Abdul Kalam Azad | 20 TPA Oyster Mushroom Production
School, Sharanpur, Near Rampur (Uttarakhand) — | Cultivation
248197

352. | Mr. Azhar Siddiqui, Near APJ Abdul Kalam Azad | 20 TPA Spawn Production Unit

School, Sharanpur, Near Rampur (Uttarakhand) —
248197
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1. A Kumar, VP Sharma and S Kumar. 2020.
Mycoparasitism of Mycogone perniciosain edible

fungi. Science for Agriculture and Allied Sector
2(9): 1-6.

2. A Srivastava, BL Attri and VP Sharma. 2020.
Processed mushroom products in world market.
Processed Food Industry23(11): 14-18.

3. A Srivastava, BL Attri and VP Sharma. 2020. Value
addition in mushroom. /ndian Horticulture 65(1):
31-34.

4. AK Sharma and SK Annepu. 2020. Status,
diversity and potential of indigenous and minor

perennial vegetables. Indian Horticulture 65(3):
65-68.

5. M Shirur and SK Annepu. 2020. Digital content
delivery of mushroom cultivation technology
among new mushroom entrepreneurs. /n: AK
Singh, R singh, P Adhiguru, RN Padaria, R Roy
and A Arora (eds). Agricultural Extension: Socio-

economic imperatives, Agricultural Extension
Division,ICAR, New Delhi pp- 192-197.

6. o1 el 37, STRTe SAarad iR dLdn Tl | 2021 |
HIRAH T Y9g  Jodl FIL | Bl Bel, 42 (1):6-8 |

7. 9 el 3731 AR AR SR | 2021 | HIHH Bl
3ITe HEd | Wl e, 42 (1):17-19 |

8. qul a3, 2019 WHIVT ATl T AR T 37qT
RISIR — W B Wl | RIS 3eld, IR HY
FTeT URE, ATfYepich 2019: 45—47 |

9. fTel HAR, Tl FAR T &t 0 I | 2020 | Gl & T
g I UEA UaYSE (37 A U AR— A ST
MeeTTer, TwETe, Ao (B 1)

10. 914, 21 3R SJUH F | 2021 | 4RA H HIGH Scq1E
IREIY | Hel Tl SIHaRI—HRaN, 4.5,

1. G T SR 30 9 | 2021 | fAfdY THR & HIRH
T IUTE | el el STTaNI—WhRav], 14.16

12. LG I, AT HAR’ IR T g | 2021 | 4R 4
eIy 7eTeA I TSI | el el STaRI—hRaN], 43,
45

III. Papers presented in symposia/conference/
workshops

1. A Kumar, S Kumar and VP Sharma. 2020. New
record of bacterial pathogen in button mushroom
as Pseudomonas aeruginosa (mummy disease) in
India. /n: International Web Conference on
—Biodiversity in Vegetable Crops for Healthier
Life and Livelihoodl organized by Bihar
Agriculture University, Sabour, Bhagalpur pp.
102-102

2. BLAttri. 2020. Postharvest preservation and value
addition of mushrooms In: National level e-
workshop on mushroom cultivation, avenues and
challenges on organized by Deptt. Of Botany,
Govt. Degree College Poonch, J&K in
collaboration with Deptt. of Plant Pathology,
SKUAS&T, Jammu and Attitude Change
International (ACI)Dalhal Malkan, Rajouri
(J&K).

IV. Technical bulletins/books/folders

e Anupam Barh, SK Annepu, VP Sharma and R C
Upadhayay. Growing Oyster Mushrooms — A technical
guide. ICAR-DMR, Solan ( H.P)

® Babita Kumari, VP Sharma ,R C Upadhayay and
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Anupam Barh. A Guide to Poisonous Mushrooms.
ICAR-DMR, Solan (H.P

V. Book chapters
1. D Bhatt D, M Nath, M Sharma, MD Bhatt, DS

Bisht and NV Butani. 2020. Role of growth
regulators and phytohormones in overcoming
environmental Stress. In. Protective Chemical
Agents in the Amelioration of Plant Abiotic Stress:
Biochemical and Molecular Perspectives Ist
Edition. AR Choudhury and DK Tripathi (eds).
John Wiley & Sons Ltd. pp 254-279.

2. D Bhatt, MD Bhatt, M Nath, R Dudhat, M Sharma,

R Dudhat and DS Bisht DS. 2020. Application of

nanoparticles in overcoming different
environmental stresses. In. Protective Chemical
Agents in the Amelioration of Plant Abiotic Stress:
Biochemical and Molecular Perspectives, Ist
Edition. AR Choudhury and DK Tripathi (eds).
John Wiley & Sons Ltd. pp 635-654.

3. R Kamboj, M Nath, B Thakur, TK Mondal, D Bhatt
and DS Bisht. 2020. Molecular insight into plant-
fungal pathogen interaction: emerging trends and
implication in designing climate-smart field crops.
In: Plant Microbiome Paradigm. A Varma, S
Tripathi and R Prasad (eds) Springer, Cham.
doi.org/10.1007/978-3-030-50395-6 13
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5. ¢4 Uz 3iRoict RdRI Adfodd 3refienel ulRArsion
All India Co-ordinated Research Project on Mushroom

& AR Y Sy &3l 4 gE arEur
[FCRTTerd TN 39 dwsl §RT [ &1 Tg Uil
BT JRIET0T I IR IThT YAR o=l a7 1T & qA
Y YUl & HII—H Hhved BN & T H G 3720l
HYGH I Jafeld BR & Sgaed ¥ oI 01.04.1983 Bl
B3| YAy ISl & SR JIRgel YR TA T~ G
e URATSHT BT YRY febam T o | ST JrATerd
G T euer, | (fRAree Yewr) § v T
o | FIQed, Iy — G IFJEUH Feer g
RIS FHaTd & U # W S e S 2 | aiRad
IR A G STET IR @ SAOGel # S
g Gl /Gar (6, Bae Ie, B R
ST U4 BoaleR UIaifa! 3 el i Al &1 qwad
AT 3R T TS TR0l Bl FRRE &A1 2 e
I ¥ H G BT ST, Iedaehal IR IYIIRTAT bl
QT |

YR ¥, 3Rgel WG FAfad g GER  gRITT
P Gl B: Dl & ATl YR [T T T | ke ey
IS & SR, 39 URAIGHT ¥ TRE TU Al dsl 3R
Al FEARN Bl B M oA T 3R HolaTg g Bl
gel foar | o H, sifed WRd wHiEad ge
FTAT URATGHT & T Bl 24 FHIG ds T 8
eI S5 PRIRG & Ol 1 $ UPR & i—

A B
Hf~ad =
1. IR QA YiIg & @ foly HIHsrgy BT ST

TRER, TR
2. Y4l &3 & fof HIHATU T ATHU URER SR

&g, I
3. U9 BN feafdeney, e
4, WS g HN fvafderery, drwCy
5. Sidl Ud S T Uil feafaemer, vaR
6. DN HEIfdeey, H8TcHT Bel G favafdererd, gol
7
8
9

HERIVT YT Y Ud Helfire! fdeafderney, IeaqR
10.  Aer =Ror g SR B favafdere, fear

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

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

The old centers are
Coordinating centers

1. ICAR Research Complex for NEH Region,
Barapani

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

3. Punjab Agricultural University, Ludhiana
Tamil Nadu Agricultural University, Coimbatore

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

6. CoA, Mahatma Phule Agricultural University,
Pune

7. Indira Gandhi Krishi Vishwa Vidyalaya, Raipur

8. Maharana Pratap University of Agriculture and
Technology, Udaipur

9. CoA, Kerala Agricultural University, Vellayani
10. C.C.S.HaryanaAgricultural University, Hisar
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11, 3NN SN  yrenfive fovafderey, Ja-ear

12. TTois Y fovafdener, SaigR, g4, f9eR

13, gNTEET g aiiNdl HEIdered, deaid §i
faeqfderer, grdrare

14, THUTY, RIS

TEARN he

15. f. I5.09. WHR IR UG aifsal fagafdarer,
S, e (fRATaet Tew)

12 ST o SR A Y ek

wHfrad s

16. IR JdI YT &F @& foly HIHrIY BT ST

TR, Rifdeed

URER, RIS U2l

URER, ATelve

TR, AR

IReER, iR

RISMER

Q3T — D=l G BT I wRe, UIe

IR, 3ASHM g PAR

23, |IH3Y — YRA T SFTEUT G, §7e]%

24, WIS Tadiad], T yR

ARt

25. HIHIATU — fdudl UG B T HIH,

SIS

I HHR B I T Urenfire! fawafderer, SR

I FER Y [T 9 Urenfe! feafdeney, 79

3 Y fawafdeney, SRee

:;:N deet g Ucd By g e fdeafderney,

e = Y foeafdener, e, ufdew dma
T O SaR Y feafdenery, oig TR gexmdTe

17.

18.

19.

20.

21.

22.

26.
27.
28.
29.

30.
31.
32.

€

I1. Orissa University of Agricultute and

Technology, Bhubaneswar

12. Rajendra Agricultural University, Samastipur,

Pusa

13. College of Hort. and Forestry, Central Agril.

Univ., Pasighat

14. MHU, Murthal

Cooperating Centres

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

New centers included during XII plan

Coordinating Centres

16. ICAR Research Complex
Sikkim

17. ICAR Research Complex
Arunachal Pradesh

18. ICAR Research Complex
Nagaland

19. ICAR Research Complex
Manipur

20. ICAR Research Complex
Mizoram

21. ICAR Research Complex
Tripura

22. ICAR-Central Inland Agri. Res. Institute, Port
Blair

23. ICAR-Indian Institute of Horticultural Research,
Bangalore

24. CSK HPKYV, Palampur

Co-operating centers

25.ICAR-VPKAS, Almora

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

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

for NEH Region,

for NEH Region,

for NEH Region,

for NEH Region,

for NEH Region,

for NEH Region,

28. Assam Agri. University, Jorhat

29. Sardar Ballabh Bhai Patel Uni. Of Agri & Tech.,
Meerut

30. Bidhan Chandra Krishi Viswavidyalaya, Nadia

31. Sardarkrushinagar- Dantiwada Agri. Uni.,
Dantiwada

32.Prof. Jai Shankar Agri. Uni., Rajendranagar,
Hyderabad

93
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6. Xdipd dct 28l 3ofRielel uRAISIolNE

O

Approved On-going Research Projects
aY 2020 & T FEHQGIR - SR, Fie= (B9 ) ot ot Wi @™ aRkasg: -

On-going Research Projects of ICAR-DMR, Solan (H.P.) for the year 2020

Institute Projects

2020

Strains improvement in
Pleurotus species

Dr. Anupam Barh, PI
Dr. Shwet Kamal, Co-PI
Dr. Anil Kumar, Co-PI

Strains improvement of
Shiitake mushroom

Dr. VP Sharma, PI
Dr. Shwet Kamal, Co-PI
Dr. Anupam Barh, Co-PI

Sh. Rakesh Kumar

Bairwa, Co-PI

Strainal improvement
in Volvariella volvacea
(Paddy straw
mushroom)

Dr. Anil Kumar, PI
(Till Oct., 2019),
Co-PI till date
Dr. Manoj Nath, PI
(w.e.f. Oct.2019)

Dr. Anupam Barh, Co-PI

Development of high
yielding strains of
button mushroom

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

Institute Title Researchers Tentati Period Present status
code ve cost
of the
project
(Rs. in
lakhs)
DMR- | Development of novel | Dr. Anuradha Srivastava, | 14.00 October, Completed
2017-7 | value added products PI 2017 to
of mushrooms and Dr. BL Attri, Co-PI March,
their evaluation during 2020
storage
DMR- | Substrate formulation Dr. Satish Kumar, PI-1 4495 April, On-going
2018-2 | and standardization of Dr. VP Sharma, PI-2 2018 to
cultivation technology Dr. BL Attri, Co-PI April,
of different mushrooms | Dr. Anil Kumar, Co-PI 2021
DMR- | Genetic improvement Dr. V.P. Sharma, 249.30 April, On-going
2018-3 | of mushroom Project Leader 2018 to
March,
2021

4
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DMR- | Holistic management Dr. Anil Kumar, PI 34.50 1" April, On-going
2018-5 | of selected Dr. V.P. Sharma, Co-PI 2018 to

diseases/pests of Dr. Satish Kumar, Co-PI 31" March,

different mushrooms Dr. Shwet Kamal, Co-PI 2021
DMR- | Standardization of Dr. Anil Kumar, PI 26.00 1™ April, On-going
2018-6 | cultivation technique Dr. Satish Kumar, Co-PI 2019 to

for Morchella 31" March,

mushroom 2022
DMR- | Effect of different Dr. B.L. Attri, PI 14.00 | July, 2019 On-going
2019-1 | packaging material on | Dr Anuradha Srivastava to June,

the shelf life of button Co-PI 2021

and oyster mushrooms

during storage
DMR- | Development of Dr. Anuradha Srivastava- 1.90 October, Completed
2019-2 | mushroom and millets PI 2019 to

based value added Dr. V.P. Sharma, Co-PI September,

products 2020
DMR- | Impact analysis of Dr. Yogesh Gautam, Co- | 21.00 1" April, On-going
2019-3 | ICAR-DMR on the PI 2019 to

mushroom scenario of 31" March,

the country. 2021

IMEHTIR - SITAIR, et &b Gaed A a9 2020 & forw angr v @ o aifve aiRkaene
Externally funded projects for the year 2020 in respect of ICAR-DMR, Solan

Title of the Project PI of the Tentative Cost | Period Funding | Present
Project of the Project Agency Status
(Rs. in lakhs)
“Collection and Dr. VP Sharma- | Total - 145.42 | 01.10.2019 | DBT- On-going
characterization of PI, (ICAR-DMR, | to Twinning
indigenous shiitake Dr. Sudheer Solan - 36.72) | 30.09.2022 | program
(Lentinula edodes) and DNA | Kumar Annepu,
barcoding of oyster Co-PI
(Pleurotus sp.) mushroom Dr.
germplasm for commercial | AnupamBarh,
exploitation” Co-PI
Dr. Shwet
Kamal, Co-PI
Cultivation of Cordyceps Dr. Satish 15.10 01.10.2019 | DBT- On-going
mushroom Kumar —PI, Dr. to Twinning
V.P. Sharma Co- 30.09.2022 | program
PI
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7. SIS bl BRIIcAIol
Implementation of Official Language

HRITT — T A9 e, e,
e (fRowo ) st TrsTmaT &=t a6t yatfay Rard
2020

ST shri-aa- afafa (= afaf):
o TG I, FeYd — 3y
o TLALTA M WEAANE 00— Wl
o ) TT.UA. I, GOINIG AR NR —  He
o Al Al oTaR, Yol —  wEw
o Y AR O, Il - A
o Il 390 Y=, do forfen — e
o S TSI SRATH, RIS ~  cW wfg

ST HRATGA- AR gRT a9 2020 & IR
forar 7o st ot wfara faawon

IRA ARBR DI TN AT B BT o
e He d ey gRT Guifed b S arel
BB H el BT AT GAREd B b Iew |
YT ¥ XTSIyt B~ i o7 T fhar T 2 |
SIS RIS & folt Aeemed & o 9 3%
ARHR g BHAR] T BF & Tae[E IS BTG
AT gRT fHT T TR} & Bervawny Feemerd # fowdl &
HHHTS 9 TIR-TER H U et U g8 B
fYSomTerd g7 a9 2020 & SRM 6 T SR BT [

fereror TR -
ST A1k HRIGhH T hiRI-ad=

RISTTYT fOMTT, [8 376, MRA TR R A
RTSTITST ¥ BRIHH W SRRy Bl IS BRIaae
ARfa @ SRYe doHl H @9l g der QU Ty
feem—fce @ orgeay for M fAof @ orgaR PRars @l
TS AT FFICRMMeTd & T4 TRBIRAT G HHATRAT B i
BT & AR EIRT ded U 7 5 THER o
7|
RTSTTST faTT, <78 feell, TR TSI BRI A,
e Ud WA Y FJHd uRvg, T3 feel ¥ ura
73 / GRYF TR HRATE |

9 3[R ¥ IO RIS FHEE AdeaH
fcert / foremi &1 TRy fafi= YR & 73 /9 anfe

Progress report of the official language of the
ICAR-Directorate of Mushroom Research,
Chambaghat, Solan (HP) for the year 2020

Official Language Implementation Committee
(Hindi Committee)

e Dr. V.P. Sharma, Director - Chairman
» Dr. B. L. Attri, Principal Scientist - Member

e Mr. HN. Sharma, Administrative Officer -
Member

* Mrs. Sunila Thakur, Stenographer - Member

* Mr. Deep Kumar Thakur, Stenographer —Member
» Smt. Sashi Poonam, Upper Division Clerk

» Dr. Rajneesh Jariyal, Assistant- Member Secretary

A brief description of the works done by the
Official Language Implementation Committee
during the year 2020

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 done by the
Directorate. In view of the efforts made by the Official
Language Implementation Committee, despite the
absence of any special official and employee in the
Directorate for the implementation of the official
language, the requisite success has been achieved in
the functioning and publicity of Hindi in the
Directorate. A brief description of the work done by
the Directorate during the year 2020 is as follows:

Implementation on Official Language Program

The Official Language Implementation committee of
the Directorate followed the guidelines of the Annual
Program released by the Department of Official
Language, Ministry of Home Affairs, Government of
India. The correspondence has been done to all
officers and employees of the Directorate to achieve
the desired target according to the program. In
response to circulars/letters of implementation of the
official language from the Official Language
Department (New Delhi), Official Language
Implementation Committee (Solan) and Indian
Council of Agricultural Research, action was taken
by the Official Language Implementation Committee
of the Directorate. Further, the letters/circulars were
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RTSHTYT faTT, 518 faoell, TR TSI Srat=aae afifd,
|Ie T YR BfY Sger uRye | 91 gu o W
HRATS DT o, S W IRAS @ T3 77 I I
T SfpIRAl 9 HHAIRGT @I IHH TGN g
SAaeIE BRATS T, UNaTTerd T T |

Tomre 2=t gaifar R ov1 dohor=r qen weften

Qe # IO PRI IRl T @ 3ifde
U /IR BRI Raie oMt § a) sffdst ol
Hepferd B fHewITer &1 wHfdd Rl yrfa Rl TR @t
TS | 39 TR RIS a1 TR Y srgee uRye, 78
fieel, TR IO GRS AR, |ed den
SU-Ced  (GAEE), IO R, ST e
BRI HRITTI—1, feeat! T—WRIvH! TR, 78 faeel B
37T TS Aol | Wﬁ@éaﬁﬂﬁwaﬁﬂéamw@ﬂé
BAIT B AT PR R IR D o Gl SARBIRET g
HHATRYT BT U foham 17 |

= dicarE= Ao & BRaE
RIS fdTT gRT Il SRl & arged (oo 4
PR HHSGIG qdl T 4 Bl § X & foly Ui
AT W SRR g HHAIRET & forg Ar a1 & | R a9
4 {6 T FAT BT e ToR I §Y U oAb At
BT TS fHAT ST & S Blgell 9 3T BRI BT AdcIh
R Yo, Tl 9 T [ReRi ot fofa axat 2
AHMAH SShI Bl AT

OIS BrITaad Affy @ 39RIe S8hi @
frafid smioH & T 8@l # o aifte
BRIGH § FRIRT T 7T el B Ut R, FoI—mY
W IO T, 98 focell, TR SIOMTT $raaee
Rl /3Rl & SFUTer W =dl Bl TS q2 3 dodl 4
foTg 7Q 01T T AN B & fofy HRATS 1 73 |
AT TSTHTHT HRITMATIH hT TS

fyeemTera # ST ITSTTST HRImeran & fafid
ST BT TRT | 391 BRISIal ¥ fowdl & B B |
37T X! FEIAT TR FdT DY T AT SADT RGN FRA B
forg Sum gemw MU fRwem @& 9 aftwRal g
FHARAT @ fory Tl TR & yu fgamd w9 # TR foru
T T T D PYR W SRAAS by Y Al d
feT—ufafes erafera T 8 39 yu=i &7 93T § @ |

€

also circulated to all concerned officers and
employees for their information and necessary action.

Compilation and review of quarterly Hindi
progress report

Integrated Hindi progress report of Directorate was
prepared by compiling all the data in the quarterly
report profiling, preparation by acquiring, preparing
the statistics related to implementation of official
language in the directorate. This consolidated report
was also referred to Indian Council of Agricultural
Research (New Delhi), Official Language
Implementation Committee (Solan) and Sub
Inspector (Implementation) Department of Official
Language, Northern Regional Implementation
Office-1, Delhi A-Sarojini Nagar, New Delhi. This
report was reviewed and forwarded to all the officials
and employees for indicating the drawbacks found.

Implementation of Hindi Incentive Scheme

In accordance with the instructions issued by the
Department of Official Language, incentive scheme
has been implemented for all officers and employees
to promote the official work in Hindi. An evaluation
committee is set up keeping an eye on the work done
throughout the year, which after observing the files
and other functions, decides the first, second and third
prizes.

Organizing quarterly meetings

Quarterly meetings of the Official Language
Implementation Committee were organized
regularly. To meet the targets set out in the Official
Language Program in the meetings, timely
discussions were followed on the recommendations
of the Official Language Department, (New Delhi),
Official Language Implementation Committee
(Solan) and Indian Council of Agricultural Research.
Actions were taken to implement the decisions made.

Organizing Quarterly Official Language
Workshops

Quarterly official language workshops were
organized regularly in the Directorate. In these
workshops, the barriers to working in Hindi were
discussed and remedies suggested for them to be
resolved. All types of forms were prepared in
bilingual form for all officers and employees of the
Directorate and downloaded on all the computers so
that; they could use these forms in day-to-day office
work.
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WIHITI—GH S Freemerd § fowl gwarsT &
M e 14—28 RITRR, 2020 I b T, T
fagRor fmferRad 2—

fa=ties: 14.09.2020

1. ot ufcaifiar: - g8 gl Fearey & @i
ARHIRAT 7 BHAIRAT & forg off | g wirRAIrT # 24
TRl = 9T foram | 39 UicRii &1 g2 Jeed wl
ARBINGT g HHATRGT T el DT I T Grax
forars @ S or| 39 Wi § feferiad
ARHIRE! / HHARE! ¥ RERA Wi |

1. SL BT I S AR Th o

2. S dLUdl. 3, e defie — gl

3. Sl %dd BHe, YUH dFE  — AN
fa=tien: 16.09.2020

2. AoRa gfraTa: 78 FiaaiiTar feemerd & a4l
ARBINGT g FHaral & fory o | g9 wioafirer o 12
yfcwTl = AT form | g9 fofr | fraforia
ARHIRET / HHARAT = REDR Sl |

1. €. 34T HHeA, T IS+ o

2. #cll Grlell oTgy, Aol Wee —  gfad

3. Tl wrell g, S Al forfte — i

fa=iias: 18.09.2020

3. e ufenfiar: o' ufofirar feemem @ i
TR T HHAIRAT & forv ot | 59 uforRnfiar # o6
yferifr <ot = 9T foran | g9 wfonfiar & FfoRea

FIHIRAT / AR = YRRHR Wi |

1. 21, I FAR, Jena — T

2. < §1udt. o), e aee — g
3. 41 <IUd T, TG AR — AN

fa<tieh: 22.09.2020

4. feooft fcaifiar: I8 uimiRar ey & Wi
ARreRal g BHaNGl @ fou off| 39y A
feerd & 06 UFMIRTAT = 4T fora | g wfoaifiar #
ffeRead SITRET / HHATRET + REHR S |

1. 411 YS9 ST, AETddh - oM

2. ST, 34 B, T A — <ol

€

Organizing Hindi Fortnight

Hindi Fortnight was celebrated from 14-28

September, 2020, in the ICAR-Directorate of

Mushroom Research, details of which are as follows:

Date: 14.09.2020

1. Calligraphy competition: This competition was
for all officers and employees of the Directorate.
24 officers and employees participated in this
competition. The main aim of this competition
was to test the writing practice and handwriting of
all officers and employees. The following officers
/ employees won the prize in this competition: -

1. Dr. Kanika Sharma- JRF- First prize

2. Dr. Brij Lal Attri, Principal Scientist, - Second
prize

3. Dr. Shwet Kamal, Principal Scientist - Third
prize

Date: 16.09.2020

2. Dictation contest: This competition was for all

officers and employees of the Directorate. In this

competition, 12 officers and employees of the

Directorate participated. The following officers /

employees won the prize in this competition: -

1. Dr. Shwet Kamal, Principal Scientist - First prize

2. Mrs. Sunila Thakur, Stenographer- Second prize

3. Mrs. Sashi Poonam, Upper division clerk — III-
Third prize

Date: 18.09.2020

3. Essay competition: This contest was for all

officers and employees of the Directorate. In this

competition, 06 officers and employees participated.

The theme of this competition was corruption free

India.

The following officers / employees won the prize in

this competition: -

1. Mr. Anil Kumar, Scientist—First prize

2. Dr. Brij Lal Attri, Principal Scientist - Second
prize

3. Mr. Deepak Sharma, Technical Officer - Third
price

Date 22.09.2020

4. Noting Competition: This competition was for all
the officers and employees of the Directorate. Six
participants participated in this competition. The
following officers /employees got prices;the prize in
this competition: -

1. Dr.Rajneesh Jaryal, Assistant-— First prize

Q
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2. Dr. Shwet Kamal, Principal Scientist - Second
prize

3. Mr. Sanjeev Sharma, Lower Division Clerk-
Third prize

Date 24.09.2020

5. Translation from English to Hindi: This

competition was for all officers and employees of the

Directorate. In this competition, 9 officers and

employees participated. The following officers /

employees won the prizes in this competition: -

1. Mr. Deep Kumar Thakur, Stenographer (Grade

III) - First prize

Mrs.Reeta Bhatia, ACTO- Second prize

Mrs. Sunila Thakur, Personal Assistant- Third

prize

Date 26.09.2020

6. Quiz competition

This competition was for all officers and employees

of the Directorate. In this competition, 17 officers and

employees participated. The following officers /

employees won the prize in this competition: -

1. Dr. Rajneesh Jaryal, Assistant- First prize.

2. Dr. Rakesh Bairwa, Scientist -Second prize.

3. Mr. Sanjeev Sharma, Lower Division Clerk-
Third prize.

Prize under the incentive scheme

Under the guidelines received by the office of the

Indian Government, Home Ministry, Department of

Official Language, New Delhi City Center-2

Building, Jai Singh Road, New Delhi-110 001, Office

of the Memorandum No. 12013/01/2011 (Policy)

dated September 14, 2016, Incentive scheme more

work in Hindi in the pre-year (September, 2019 to

Aug,2020)

Prizes were awarded to the following officers and

employees for doing all round work in Hindi

throughout the year.

1. Firstprize-

e Mr. Deep Kumar Thakur, Stenographer (Grade-
11))

* Mrs. Shashi Poonam, Upper Division Clerk

2. Second prize-

Mr. H.N. Sharma, Administrative officer

Mr. Rajneesh Jaryal, Assistant

Mr. N.P. Negi, Assistant

2.
3.
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3. Third prize

Mr. Tulsi Das Sharma, Assistant Administrative
Officer

Mr. Dharam Dass, Upper Division Clerk - I1

Mr. Sanjeev Sharma, Lower Division Clerk

Annual Hindi progress- Key activities and
achievements of the Directorate

The summary-abridged brief description of major key
activities and achievements of the Official Language
Implementation Committee is presented as annual
Hindi progress report.

1. ICAR-Directorate of Mushroom Research was
awarded first prize by Secretary, Government of
the India, Ministry of Home Affairs, Department
of Official Language among the offices in 'A'
Area categories for the commendable
contribution and excellent execution of official
language policy.

More than 80 percent of the Directorate is
proficient / has working knowledge in Hindi, so
this directorate has been notified as a Hindi office
in the Gazette of the Government of India under
the Official Language Rule 10 (4).

Meetings of Official Language Implementation
Committee were conducted on 28-02-2020, 27-
05-2020, 04-09-2020 and 21-12-2020. The
agenda of all meetings was fixed only after the
approval of the Chairman, Official Language
Implementation Committee in accordance with
the requirements of the annual implementation.

Official language workshops were organized on
28-02-2020, 27-05-2020, 28-09-2020 and 15-
12-2020 in which all officers and employees of
the Directorate participated voluntarily and
achieved the goals of the workshops.

The letters which were deemed to be required to
be answered from all the letters received or
signed in Hindi were answered only in Hindi.

Most of the minutes of meetings of the
Directorate were prepared in Hindi.

In respect of compliance of Section 3 (3) of the
Official Languages Act, 1963 and other rules, the
officers and employees of the Directorate have
been issued periodicals on time and efforts are
being made to ensure 100 percent compliance.

Continuous efforts are carried out in the direction
ofachieving the goals of Hindi correspondence.

2020 [
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All 55 standard formats have been prepared in
bilingual form and continuous efforts are being
made that all personnel fill them in Hindi only.

The Hindi software has been downloaded in all
the 32 computers of the Directorate. With this,
every officer and employee working on the
computer can work together in Hindi or in Hindi
and English both as per their wish.

Roster of all officers of the Directorate on the
information related to the Hindi has been
prepared and has been uploaded on the
Directorate's website www.dmrsolan.icar.gov.in

All sign boards, information boards, name plates
and other similar types of board have been
prepared in bilingual form.

Training compendium for training programs of
Directorate is available in both Hindi and
English languages.

Code manuals and other protocol literature are
available in Hindi.

With the objective of enhancing the Hindi
knowledge of the officers and employees of the
Directorate, the sentences of Hindi are written
every day under 'Today's Thoughts' headline on
the black board so that the knowledge of officers
and employees increases.

As per each year in the Directorate, the
mushroom fair was organized on 10th
September, 2020 this year. On this occasion, the
headlines, graphs, histographs, etc. of all the
pictures of the main pandal were displayed in
Hindi. Mushroom related information was
presented in a fascinating way through
multimedia and mushroom related literature was
made available in Hindi language to the farmers,
students and other visitors.

A committee has been formed for purchase of
Hindi books which recommends buying books
for the Hindi Library. Efforts are being made to
buy books according to the target set by the
Official Language Department every year in the
library. The list of all the publications available in
hindi the library of the Directorate has been made
available on the website of Directorate.

On television and newspapers, talks delivered
scientists and technical officers of the Directorate
on the subject of mushrooms are also being
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broadcasted in Hindi to solve the problems of the
mushroom growers.

19. Additionally, under the continuous personal
support and guidance of Dr. V.P. Sharma,
Director and Chairman, Official Language
Implementation Committee, quarterly meetings
and workshops of Hindi were being organised.
Together with mutual cooperation and
reconciliation of all officials and employees
working in the Directorate the work related to the
implementation of the official language is
continuously moving forward.

Town Official Language Implementation
Committee (NARAKAS), Solan (HP)

The work of convener of Nagar Official Language
Implementation Committee (NARACAS) Solan is
also with the Directorate of Mushroom Research. Its
chairman, director of the directorate, Dr. V.P. Sharma
and Member Secretary Shri H.N. Sharma is an
administrative officer. Presently there are 30
members of Solan Narakas in which Central
Government Offices, undertakings, Banks etc.
located in the city participate. Under NARCAS, 2
meetings in a year are to be held in June/November. In
these meetings, the official language can be used
more and more in official work, the topic is discussed
and necessary steps are taken to promote it. The
quarterly meeting of Solan Narakas was organized
this year through virtual medium due to the Covid
pandemic.

2020 [



ANN

UAL REPORT )

€

8. JdxewId sifcfdaférn
Institutional Activities

TAAA THTSHARNR AIEH HIRAAT
WIG3II—Gr T (2o, Hierd = 8 | 9 S, 2020
T T937el Ale H GH R IRIel IR FHiaa T|u™
URASTT (TERIRIRYY) &1 2291 a1 FRIemer &
RS fbar ar | <. e qgrE, qeE |lg
(W) 3R FETeed (Hperdu) F& A & wU o
BRI BT JFeerdT DY 3R SF. T & RiE, SISt (arrarr
fI), ey, I3 foeen o1 faRre ofafy & wu
e B | S < TADRE, TEol (@mrar =),
WIGa, 5 focell o SqUTeT WA $I el Bl | 27
A= AT 3R g A Tl # Rerd 32 wamg ey
Bl & deie 3R sl 7 JfargT dle & A d |
59 JTATS H W forar o | 9R¥ 4 S, 4. 3, e,
WIHAI—GarM, died 4 a ifaldmy ok fewsli &
- YRR &1 w@ra fear) € e oA
AEUITAR— G ST (Feeme, e 3R e
PIITErIcY TIMTSHINRUI—HIGA &l WM 3R Iuctier
P IR [BAT| IgEC 9N $ IR, 8. e
TR, AR AR (STR) 3R FRIRUS (MIHergy) o
< H UrE A B BICT A B R ol I IeUTeH
d1 QI &Y B o0 AIHIrgu—Gargf, e g oy
T SRATE B! TS 1 | I8i+ S oid |k D B
1 NI HIA H Y SUHGT & (AT D SATTeIehell
R GR &7 | ARIeee - 7eed argiaed ARl ol
SHTGERTRAT IR AT AR Aigerer H Ia! qfHeT ol
YT B & oy HRT & JH SFTHU FRAT & A1
IS ST & HEd W 9 a1 | I=H
PITS AR & RV Icq~1 Raw ALY S @ §Y
HYH ST eI gRT ISR Goi &re e 41 faey
ey o |

39 R W, AYHA S H fhami, Sefl sk o
fomred foar T, o Aeed ded oifw SR, d
ERAH—U 11! MgS, RIcTd: qeRed— U qRad, Gl
& T g IR Uga SR JeeH, HHAJI—SITHITR,
e gRT fawRia drenfifer wmfva 21 S v @ RiE,
SISl (e fAg) = #eRA & Hiwvr i SR A
gfcRer § YuR & oy AIGH S Gud S 9erar o @l

Virtual AICRP Mushroom workshop

ICAR-Directorate of Mushroom Research, Solan
organized 22™ Annual Workshop of All India
Coordinated Research Project (AICRP) on
Mushrooms in a virtual mode from 8" to 9" June,
2020. Dr. Trilochan Mohapatra, Honourable
Secretary (DARE) & DG (ICAR), chaired the
workshop as the Chief Guest and Dr. AK Singh, DDG
(Horticulture Science), ICAR, New Delhi presided as
the Guest of Honour. Dr. T Janakiram, ADG
(Horticulture Science), ICAR, New Delhi presided
the inaugural session. Scientists and experts from 32
AICRP centres located in 27 different states and UTs
had participated in the event through online mode. At
the outset Dr. V. P. Sharma, Director, ICAR-DMR,
Solan welcomed all the guests and the experts as well
as participants. Dr. Sharma presented the progress
and achievements of ICAR-DMR, Solan and AICRP-
Mushroom. During inaugural address, Dr. Trilochan
Mohapatra, Secretary (DARE) & DG (ICAR)
commended the efforts made by ICAR-DMR, Solan
for doubling the total mushroom production in the
country within a short period of five years. He
emphasized the need for development of new strains
in medicinal mushrooms with high bioactive
compounds. The Director General stressed the
importance of collaborative research approach with
premier research institutes of India in order to study
the efficacy of the mushroom bioactive compounds
and their role in human immune modulation. He also
made a special mention about the employment
generation ability of mushroom production activity in
view of the reverse migration arisen due to COVID
pandemic.

On this occasion, the Director General launched five
publications viz., Mushroom Wealth of India;
Growing Oyster Mushrooms-A Technical Guide;
Shiitake Mushroom- Ek Parichay; Khumbon Ke Rog
v Vikar: Pehchan avam Prabandhan; Technologies
Developed by ICAR-DMR, Solan for the benefit of
farmers, entrepreneurs and other stakeholders in the
mushroom industry. Dr. AK Singh, DDG
(Horticulture Science) highlighted the nutritional
attributes of mushrooms and the need to promote the
mushroom consumption to improve the human

©
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immunity. Dr. T Janakiram, ADG (Horticulture
Science) appreciated the Horti-Millets programme
initiated by Dr. Sharma in collaboration with ICAR-
IIMR, Hyderabad. Deliberations were made with the
special invitees Dr. N.S. Attri, Ex-Professor, Punjabi
University, Patiala and Dr. Manjit Singh, Ex-
Director, ICAR-DMR, Solan on the spread of
varieties and technologies developed by the institute.
The delegates of the meeting also reiterated the
importance of mushroom farming to diversify the
agricultural practices and addressing the nutritional
challenges. Dr. Sharma gave the road map for the
future research work needed to strengthen the
mushroom science in India. The progress made in
increasing the mushroom production and
productivity through the research efforts was
highlighted and discussed the ways to address
challenges faced by the Indian mushroom industry.
Two AICRP centres were also facilitated as best
performer based on their research and extension
activities. Furthermore, Dr. H.S. Sodhi, AICRPM-
PAU, Ludhiana and Dr. A. P. Gaikwad, AICRPM-
Pune were also felicitated, on the eve of the
superannuation.
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Fig. 8.1 Virtual AICRP Mushroom workshop
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Research Advisory Committee Meeting

RAC meeting was convened at ICAR-DMR, Solan
during 23" July, 2020. The meetings were chaired by
Dr. Jagmohan Singh, Former Vice Chancellor, UHF,
Nauni and attended by the esteemed members Dr. V.P.
Sharma, T. Janakiram, Dr. N.S. Atri, Dr. B.K. Pandey,
Dr. K.B. Mohapatra, Dr. K.K. Janardhanan, Dr.
Shammi Kapoor, Shri Vinod Thakur, Shri Rajesh
Thakur and Dr. B.L. Attri. After a brief presentation
by the Principal Investigators, RAC critically
examined the progress and achievements of ongoing
and completed projects. The committee also gave
important comments on new project proposals and
appreciated the collective efforts made by the
Directorate to address research gaps and challenges in
mushroom science.

Fig 8.2 Virtual RAC meeting 2020
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Honorable Governor of Himachal Pradesh
ICAR-Directorate of Mushroom Research, Solan
visit

Hon'ble Governor of Himachal Pradesh Shri Bandaru
Dattatreya visited ICAR-Directorate of Mushroom
Research, Chambaghat, Solan on 28.01.2020. On
reaching the directorate, Dr. VP Sharma, Director of
the Directorate welcomed him. The Director also
made a presentation to the Governor, in which the
information about various mushrooms grown in India
and the achievements of the Directorate in the last
years were presented in detail. During the
presentation, the Governor showed his eagerness to
know about the mushroom production techniques and
Dr. V.P. Sharma satisfied the Governor by answering
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all the questions asked by him. After this, Dr. Sharma
showed the culture bank of the Directorate of
Mushroom Research to the Hon'ble Governor, in
which about 3500 cultures of mushrooms have been
kept and electron microscope. Apart from this, he
visited Cordyceps unit, spawn unit and also gave
detailed information about the exhibition on
mushroom techniques. The Governor showed great
interest in Cordyceps mushroom. The Governor was
also taken to the mushroom production rooms and he
was very happy to see all kinds of mushrooms. A low
cost mushroom unit was also shown in which button
mushroom is being cultivated. Such units are very
suitable for small farmers in which farmers can
cultivate button mushroom in winter. Appreciating
the research work being done in the Directorate of
Mushroom Research, the Governor said that the
Directorate is doing very good work on mushroom
research. He asked for extension of mushroom
production techniques so that mushroom production
can be done in the whole country. He also planted
saplings in the Directorate. During the visit, besides
the scientists of the Directorate, Deputy
Commissioner of Solan district, Shri K.C. Chaman
and Additional Superintendent of Police Dr. Shiv
Kumar were present.
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AL, - T FEe= e § a

Fig 8.3 Visit of honorable Governer of Himachal Pradesh
Dr. Bandaru Dattareya at ICAR-DMR
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Institute Research Committee Meeting

Six IRC meetings were held on 29.02.2020,
13.03.2020, 20.04.2020, 17" & 18" July, 2020 and
04.12.2020 under the Chairmanship of Dr. V.P.
Sharma, Director. Progress of the ongoing Institute
funded research projects and proposals for new
projects were presented by concerned scientists. This
was followed by thorough discussion, appraisal and
future orientation of the technical programme.
Further, to fast track activities, monthly review
meetings were held at every first Fridays of the
month.

Independence Day (15.08.2020)

The Independence Day was celebrated at the campus
of ICAR-DMR, Solan on 15" August, 2020. The
Director, Dr. V.P. Sharma, ICAR-DMR addressed the
gathering. All the staff members attended the

programme.

o 8.4 WA=t feaw
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BRI el TR S AT9T & RN Bl MR bR o fory 14
¥ 28 RAaR, 2020 T& MHATI-SITHAR # fEd) qegareT
TR 7| AWE ® eRH fafis afafafta o B
fFaer ofge wfcRfire, <) ofgare 3R f8al are—fdare
TirIATaT 3NfS BT RIS TI% Aei & §rg fhar T

3R feroTerall @1 qRepd fova T |
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Hindi Pakhwada (14" -28" September, 2020)
Hindi pakhwada was celebrated at ICAR-DMR from
14" to 28" September, 2020 to encourage the use of
Hindi language in the work place. Various activities
like Hindi Essay writing competition, Hindi
Translation and Hindi Debate competitions etc. were
organized during the week among the staff members
and the winners were awarded.

Fig 8.5 Hindi Pakhwada
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Fig 8.7 National Science Day

iy faren faaa (03.12.2020)
3 feRaR, 2020 DT ATFHIVHR—SITHIIR, | H PiY

e
e =t Ty T iy e & Heed o forg |l Wi
TR & 91 SATaddT UaT &1 TS | e ¥ o Zaraii
BT PIY DI IR BT DR W IR e 77 |

T weEn feaw o udia foeam RRaw
(23.12.2020)

feaTa v ARt TRor Rig @ SHEfed @ SUded §
U EHE fegg—2020 f&A1H  23.12.2020 Bl

Fig 8.8 International Women's Day

Agriculture Education Day (03.12.2020)

Agriculture Education Say was observed on 3"
December, 2020 at ICAR-DMR, Solan in which
awareness was created among all the staff members
for the importance of agriculture education. It was
emphasised to attract more and more youth towards
agriculture.

National Kisan Diwas of National Mushroom Day
(23.12.2020)

To commemorate the birthday of late Prime Minister
Chaudhary Charan Singh, National Mushroom Day-
2020 was celebrated on the occasion of Kisan Diwas

2020 [
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g fasm fdas (28.02.2020)

28 HRA, 2020 B HWHATI—GH ATHUM e,
e # e fag feas |+ wr, forsgat fawg <A
& forg fas ok s & fofg @RT” o7 | §9 SR W
THIIRSIVE ¥hel, AIe @ ST 50 BTHI o [Foeierd &l
ST T SR 79ed ScTed iR TRiRaRYT @) fafd=
Tfafafert @ fowmn 71 | FRIGH & SR HIRH DI Wl
! TaTe R S fheq ff forg 78 @ik ol A 79r6m
B HEd 3R D! Wl D T B g H ST |

Ao Afgen feaaq

T AT W B 51 9l 918 & Hewd (arey fag)
Sl YUTSId &, Fehacil = HRAM BT RT (&1 | . Iorai
&, ghadl AR S dd. T, FRed, Hheru—gH
FTHY MSRITerd, et = |4l Afgerrell ®f qerg ol 3l

3AfTe THIST ¥ AT bl qHebT TR Hebrel Slell | T8I

TR TR HEl & D Ted Afe IhaRoT & forw
e 30 faded § J Ue @ gHar 2 | I YU B,
Thad! - ATSUIVAR—SITHIR H b 1T 9 B b1

s 8.9 Gl STHTESRAT dwTE
Fig 8.9 Vigilance Awareness week

AT STRTEH T TS

27 AR W 02 AR, 2020 B QIR Fbal ST
e 1T T | 9 qY BT [V “Hdld 9k, TG
RA' o1 MW @ oRM e dEiwA o

O

at ICAR-DMR, Sollan on 23.12.2020. The theme of
this years celebration was Mushroom as Immunity
Booster.

National Science Day (28.02.2020)

National Science Day was celebrated at ICAR-DMR,
Solan on 28th February, 2020 with the focus theme of
“Science for people and people for science”. Around
50 students from MRDAYV school, Solan visited the
Directorate on the occasion and were shown various
activities of mushroom production and processing.
The video film on mushroom cultivation technology
was also shown during the event and the students
learned about the importance of mushrooms and their
cultivation technology.

International Women's Day (08.03.2020)

On this occasion Dr. Pranjib K. Chakrabarty,
Agricultural Scientists Recruitment Board as
Member (Plant Sciences) visited the institute. Dr.
Pranjib K. Chakrabarty and Dr. V.P. Sharma, Director,
ICAR-DMR, Solan congratulated all the women and
highlighted the role of women in modern society. He
stressed how mushroom can be one of the best
alternative for women empowerment. Dr. Pranjib K.
Chakrabarty also observes the research work

conducted in ICAR-DMR.
popTTTTT ———

Fig 8.10 Communal Harmony week

Vigilance Awareness week

Vigilance awareness week was observed
during 27" October, 2020 to 02" November, 2020.
The theme of this year was “Satark Bharat,
Samriddh Bharat”. Various programmes like

2020 [
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debate competition, Workshop, Essay writing etc.
were organized during the week and all the staff
members of the Directorate also took Integrity pledge
and received certificate online.

Communal Harmony week

Communal Harmony week was observed
during 19-25" November, 2020. During this week
various activities were organized in the Directorate.
All staff members contributed for the National
Foundation for Communal Harmony fund on the flag
day and it was submitted to Secretary, NFFCH.

Swachhata Hi Sewa

Swachhata hi sewa pakhwada was celebrated with
effect from 16" December to 31 December 2020 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.

R 8.1 T & |
Fig 8.11 Swachhata Hi Sewa

Mera Gaon, Mera Gaurav Scheme

AT W A ARG

A T HA §RT AR 719 57 ARG’ AT A3 D
87d WU fiqd & IRM Fo @ T8 oA w4
Mg forw v Tial & f5aFl & Jus § |k A=
qB-IDl DI TARTIICT | STHE R AW%hel g1 BT I

fooar ST ®1 39 A @ A FA B forg

'Mera Gaon Mera Gaurav' scheme launched
by Hon'ble Prime Minister during the 87" Foundation
day of ICAR stipulate all the scientists to adopt the
villages and remain in touch with farmers of the
adopted villages to hasten the lab to land process. To
implement the scheme from the ICAR-Directorate of
Mushroom Research, two teams were constituted

11
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2020

consisting 4 scientists in each team. Twelve villages
around Solan were identified for implementation of
the scheme. Monthly visits, goshthis, meetings were
conducted in different villages to identify the general
and agriculture related problems of the farmers and
offer solutions by consulting with the experts.
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AHITT - W A= Feemer, e (Bo00 ) # wfda smden aomesrer afifa ot sow f3=ie 23
TTETTE, 2020 T & | SIHET HATSTh R |iATT o 9ee 2019 — 2022 Iafer & forg fFeaforRaa 2

4. EICECIER) & H

1. | <. e 48, gd derufc, silenfel va arfe favafderer, Fof, g | e
BIGI, FHIY SIclell Afqx, dgwidt g ot Ao (f2ovo) |

2. | 9. uls, e dSe (arey 9 fage), arram e e, IR | ae
B S THET URTS, HfY SFTHET Wa—I1, T, 75 faeet — 110 012

3. | S GIUEAE, G4 WHER, geRdfcl i o, Ul favafdener, afearer | wew
(TsTTe) — 147002

4. | SN 9 AR, HNY FHY, SAemgdIvd, TIIR, TRITST — 765022 BES

5. | Sl $.. SRGH, UHIR, ATl DAY AJAM dx, el TR, PR — | qew
680555

6. |l R S, gl fad g qHldS! $1 qEldeed, Toe Y | wew
fargaferenmeral, R (ToTTd) — 141004

7. | <L AL i, R, Wiheru—gE AU Feuer, |ier (BoM) — | Wew
173213

8. | H faAIT STaR, Sl SR HUGH B, Td 9 €. Twrare, el (2od0) — | Wew
173213

9. | A TOT BTGR, M4 &R D WX, €. Fwrere, Ao (f20%0) — 173213 B

10. | S did. 3 Wb ASd, WG u-gr AU Feule, didd | Wew Afd
(f2omo)

Meeting of Research Advisory Committee (RAC) of ICAR-DMR, Solan (H.P.) was held on 23" July, 2020.
The Members of RAC were as under for the period 2019-2022.

S.No.

Name & Address

Designation

1.

Dr. Jagmohan Singh,
Former Vice Chancellor, Dr. YSP UHF, Nauni, Village Kotho, Near
Jatoli Temple, Tehsil & District Solan (H.P.)

Chairman

& @ -
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2. Dr. B.K. Pandey, Member
Asstt. Director General (Hort.Sci. Division-1),
Indian Council of Agricultural Research,
KAB-II, Pusa,

New Delhi—110012.

3. Dr. N.S. Atri, Ex-Professor, Department of Botany, Punjabi | Member
University, Patiala (Punjab)— 147002

4. Dr. K.B. Mohapatra, Faculty of Agriculture GIBS, Gunupur, | Member
Rayagada-765022

5. Dr. K.K. Janardhanan, Professor, Amla Cancer Research Centre, | Member
Amala Nagar, Thrissur (Kerala)— 680555

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

7. Dr. V.P. Sharma Member
Director,

ICAR-Directorate of Mushroom Research,
Chambaghat, Solan (HP)—1732113.

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

9. Sh. Rajesh Thakur, Member
Village Ber-Ki-Ser, PO Chambaghat, Tehsil & Distt. Solan (HP) —
173213.

10. Dr. B.L. Attri, Member

Principal Scientist, ICAR-Directorate of Mushroom Research, | Secretary
Chambaghat, Solan (H.P.)—173213.

AH AT — W AU Femer, |em (B o7.) ot geermm srdem= afffa &t dow fa=iw 29.
02.2020, 13.03.2020, 20.04.2020, 17 & 18 SIS, 2020 AT 04.12.2020 i §21 AT & e

fraforRaa o
4. ™ gaA™
1. SIRCIR L R e
2 . e, 33, Yo d GEVAICE]
3 €. Tl BAR, Yo a1 BE)
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4, ST, 340 B, T IS T
5, ST, AT i, AR I=fs R
6. . 31 AR, dsfe BERs
7. o IR HAR 3Ty, I T — 3T AR TR
8. €. SR $haraa, dd G
9. €. 3T T, ded RGeS
10. ST, A A1, A5G RS
1. £l 75T FAR ok, I RiEEa!
12, S, TR A, JS~dh )

Meetings of Institute Research Committee (IRC) of ICAR-DMR, Solan meetings were held on 29.02.2020,
13.03.2020,20.04.2020,17-18.07.2020 and 04.12.2020 and the members of the IRC are as follows:

S.No. Name Designation
1. Dr. V.P. Sharma, Director Chairman
2. Dr. B.L. Attri, Principal Scientist Member Secretary
3. Dr. Satish Kumar, Principal Scientist Member
4. Dr. Shwet Kamal, Principal Scientist Member
5. Dr. Yogesh Gautam, Senior Scientist Member
6. Dr. Anil Kumar, Scientist Member
7. Mr. Sudheer Kumar Annepu, Scientist Member — On study leave
8. Dr. Anuradha Srivastava, Scientist Member
9. Dr. Anupam Barh, Scientist Member
10. Dr. Manoj Nath, Scientist Member
11. Mr. Rakesh Kumar Bairwa Member
12. Dr. Anarase Dattatray Arjun Scientist
MR — WS e FReme, dee (R0 ) # nifda sreem wrafferar afwr, fFret sk
HeATeh 1 Aet:
.. Ralkil REI
1 1. 91, T, 330 T IS / 3fedet qiuwg Hef
2, SISENERIN YT A / Ae—Heel
3. S, 31 HAR de+e / qawd ig
4 EIRCENEIEICIGE] EEIREIAES
5 <y R o e /S e (e W)
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Meetings of Research Priority Setting & Monitoring (PME) Committees constituted at ICAR-DMR,

Solan (H.P.).
S.No. Name Designation
1. Dr. B.L. Attri, Principal Scientist Chairman
2 Dr. Satish Kumar, Principal Scientist | Member, Co-Chairman
3 Dr. Anil Kumar, Scientist Member Secretary
4, Dr. Anuradha Srivastava, Scientist Member
5 Mr. Deep Kumar Thakur, Steno Dealing Assistant (PME Cell)

AHIT — WS Fae e, de (o0 ) & dsnfat & forg affmm fa=ias 13.01.2020 @en
19.02.2020 ST AT foran e fS1edt FwferRaa Asnfeent = st for:

®H | AW YA EINED

e

1. <. drdy. o BEED —

2. Sf. diudt. o PEIEACEIIRE —

3. . T HAR EOISECEIIEEY —

4, 1. 390 T EOISECEIIEEY —

5. SR RN CIRSKRIIEG TG o Wl dfed fafre em |

6. . 3l HAR EEIIRE CTEdhreA WikiIon W diet @ Jaifat
BT 3T iR FeH & forv arfaemg

7 MNGIR FARIY | IS ST IAHRT |

8 SIRCENEIEICIR R G B | BE —

9 . U T8 EEIIRED —

10. S, AT T ERIEC —

1. @Y FAR RAT | AT —

Seminars for Scientists of ICAR-DMR, Solan (H.P.) were held on 13.01.2020 & 19.02.2020 and the
following scientists attended these Seminars:

S.No. | Name of employee | Designation Topic
1. | Dr. V.P. Sharma Director —
2. | Dr. B.L. Attri Principal —
Scientist
3. | Dr. Satish Kumar Principal —
Scientist
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4. | Dr. Shwet Kamal Principal —
Scientist

5. | Dr. Yogesh Gautam | Senior Scientist | 'Application of artificial
intelligence' in various fields
including mushroom crop.

6. | Dr. Anil Kumar Scientist '"Trichoderma specis: a cure for
crop plant diseases and curse for
Mushroom'
7. | Dr. Anuradhan Scientist -
Srivastava
8. | Dr. Sudheer Kumar | Scientist On study leave.
Annepu

9. | Dr. Anupam Barh Scientist -

10. | Dr. Manoj Nath Scientist -

I1. | Mr. Rakesh Kumar | Scientist -
Bairwa
MHIT — WS JEen Feener, e & dsni-enl ot Aifkieh Aot a wien sow s 06.
02.2020, 07.03.2020, 15.04.2020, 05.06.2020, 03.07.2020, 04.09.2020, 16.10.2020 <=1 05.11.2020 <l
T S Sl A fFfeiiRaa dsnf=ent = st fora:

HA AT | AH qIHAH
1, ST | GERED
2 SIRCIRGC P EeISECRIRED
3 . Tl HAR ERISICEIIRC
4 . W A X delie
5 SIIE NI IR TP
6 . Il FAR EEIIREY
7 o GIR FAR 3F1Y JIE — ST SFTDT R |
8 . IR SNaRaa LEIIRED
9 . o T EEIIREY
10 . F A EEIRES
1", S R FAR SRl CEIIRE
12. Sf. 3FRA T, A EEIIREY

Monthly Planning & Review Meetings of the Scientists of ICAR-DMR, Solan were held on 06.02.2020,
07.03.2020, 15.04.2020, 05.06.2020, 03.07.2020, 04.09.2020, 16.10.2020 and 05.11.2020 and the following
scientists attend the meetings:

S.No. Name of employee Designation
1. Dr. V.P. Sharma Director

& @ =
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2. Dr. B.L. Attri Principal Scientist
3. Dr. Satish Kumar Principal Scientist
4. Dr. Shwet Kamal Principal Scientist
5. Dr. Yogesh Gautam Senior Scientist
6. Dr. Anil Kumar Scientist
7. Mr. Sudheer Kumar Annepu Scientist — On study leave
8. Dr. Anuradhan Srivastava Scientist
9. Dr. Anupam Barh Scientist
10. Dr. Manoj Nath Scientist
I1. Mr. Rakesh Kumar Bairwa Scientist
12. Dr. Anarase Dattatray Arjun Scientist

AR I — T I e, | (Bo¥. ) & dstftient ot sioa fa=tish 12.06.2020, 14.08.
2020 AT 25.09.2020 I &5 | TA SSh A Ae=AfoIRAT dsTf-an! = 1T form:

HH GEI | AW g™
1. SIRCIR AL GENED
2 . diva omh EEIEECEIREY
3 SIGNNIGUIN EEISICEIIEG
4 . wId B ERICICEIIRE
5. SN IIRE| ESEEEIIRED
6. <. 31fet HAR CEIIRE
7. M gIR FAR 371g IS — JFETIT IqHT W |
8 . QTR Shad EEIIREY
9 . 3 98 EEIIRE
10. . w1 CEIRE
1. o B FAR IR EEIIREY

Meetings of scientists of ICAR-DMR, Solan were held on 12.06.2020, 14.08.2020 and 25.09.2020 the
following scientists attended these meetings:

S.No. Name of employee Designation

1. Dr. V.P. Sharma Director

2. Dr. B.L. Attri Principal Scientist
3. Dr. Satish Kumar Principal Scientist
4. Dr. Shwet Kamal Principal Scientist
5. Dr. Yogesh Gautam Senior Scientist

6. Dr. Anil Kumar Scientist

7. Mr. Sudheer Kumar Annepu Scientist — On study leave
8. Dr. Anuradhan Srivastava Scientist

9. Dr. Anupam Barh Scientist

10. Dr. Manoj Nath Scientist

11. Mr. Rakesh Kumar Bairwa Scientist
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AFTHI — Ahilch! hIFAhI chl SIS fa=iich 17.01.2020, 20.02.2020 AT 25.09.2020 Y AT Bt
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EEUGED
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qehiaht

12, A gt WERD P Tebriad] ARHN ()

13. Arafd TEAD P qbrilchl Aerhr] (J.)

14, St Seror aHt TERAD P qhilch] AfeTbR] (ehell)

15. ISR ICT Tl AfeTHN (BrH)

16. BISICIRG] qh-Ih! BN (a18)

17. 1 I o dhd! AR (are)

18, ot <ue et THD! SAIBRT (FYCR)

19, CIRSIGAE] NS Ah-D] AE—DH (i)

20. 2 XM WHRy IR Jh-ldl HeTIdh (BH)

21, o ek Rig IR THNDl HeraS (faeg)

22. . quTell Yol Qurge Tl FeIad ()

23, A I FAR qdiD! s (i)
Scientists-Technical Personnel meetings were held on 17.01.2020, 20.02.2020 and 25.09.2020 the
Members were as under:

Sr.No. | Name of employee | Designation
Scientific
1. Dr. V.P. Sharma Director
2. Dr. B.L. Attri Principal Scientist
3. Dr. Satish Kumar Principal Scientist
4, Dr. Shwet Kamal Principal Scientist
5. Dr. Yogesh Gautam Senior Scientist
6. Dr. Anil Kumar Scientist
7. Mr. Sudheer Kumar Annepu Scientist—On study leave
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. Dr. Anuradhan Srivastava Scientist
9. Dr. Anupam Barh Scientist
10. Dr. Manoj Nath Scientist
11. Sh. Rakesh Kumar Bairwa Scientist
Technical
12. Sh. Sunil Verma Astt. Chief Technical Officer (Farm)
13. Smt. Reeta Astt. Chief Technical Officer (Lib)
14. Smt. Shailja Verma Asstt. ChiefTechnical Officer (Art)
15. Sh. Gian Chand Technical Officer (Farm)
16. Sh. DalaRam Technical Officer (Vehicle)
17. Sh. Ram Lal Technical Officer (Vehicle)
18. Sh. Deepak Sharma Technical Officer (Computer)
19. Sh. Jeet Ram Senior Technical Assistant (Farm)
20. Sh. Ram Swaroop Senior Technical Assistant (Farm)
21. Sh. Guler Singh Rana Senior Technical Assistant (Electrician)
22. Dr.Vrushali Pranjal Deshmukh Technical Assistant
23. Sh. Raj Kumar Technical Assistant (Farm)

Meetings of Grievance Committee held on 28.02.2020, 27.05.2020, 02.09.2020 and 18.12.2020
Elected members of the grievance committee

SN [Name & designation Category Capacity
1 Sh. Rakesh Bairwa, Scientist Scientific Member
2 Sh. Dharam Dass, UDC Administrative Member
3 Sh.Jeet Ram, Sr. Technical Asstt. Technical Member
4 Sh.Ajeet Kumar, SSS Skilled Support Staff Member
Nominated office side members of the grievance committee

SN | Name & designation Category Capacity
1 Dr.V.P. Sharma Director Chairman
2 Dr.B.L. Attri, Principal Scientist Scientific Member
3 Dr.Anuradha Srivastava, Scientist Scientific Member
4 Sh. H.N. Sharma, Administrative Officer Administrative Member
5 Asstt. Finance & Accounts Officer Audit Member
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Scientific Staff :

1.

Dr. V.P. Sharma, Director, has attended the 7"
International Conference on “Phytopathology in
Achieving UN Sustainable Development Goals”
at New Delhi during 16-20 January, 2020 and
devliered invited Lecture on his abstract entitled
“Development in Mushroom Industry:
production, consumption and marketing patterns”

. Dr. V.P. Sharma, Director, has participated in

Virtual Workshop cum training programme on
“Intellectual Property Rights in Agricultural
Research & Education in India” during
September, 12-28, 2020 jointly organized by
National Agricultural Higher Education Project
(NAHEDP) and Intellectual Property & Technology
Management (IP&TM) unit of ICAR
Headquarters, Pusa, New Delhi.

. Dr. B.L. Attri, Principal Scientist, has successfully

completed the Online Management Development
Programme on Leadership Developmnt (a pre-
RMP programme) organized at ICAR-NAARM,
Hyderabad during 08-19 December, 2020.

Dr. Satish Kumar, Principal Scientist, has
participated in Virtual Workshop cum training
programme on “Intellectual Property Rights in
Agricultural Research & Education in India”
during September, 12-28, 2020 jointly organized
by National Agricultural Higher Education Project
(NAHEP) and Intellectual Property & Technology
Management (IP&TM) unit of ICAR
Headquarters, Pusa, New Delhi.

. Dr. Anarase Duttatray Arjun, Scientist completed

three months professional attachment training for
three months w.e.f. 23.07.2020 to 22.10.2020 at
ICAR-Central Institute of Agriculture, Bhopal
(M.P.).

. Dr Manoj Nath attended a webinar on 15 Sept

2020 entitled “A session on accessing Taylor and
Francis journals” organized by Taylor and Francis
Group.

2020 [
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I HifAh: Administration Personnel
1. 3 <9 PHR TR, 3@% (ﬁ@—HI) RRLSIED 1. Sh. Deep Kumar Thakur, Stenographer (Grade-
27—31 S 2020 AF CIGE R RTIIGIEG] AT IIT) participated in the Capacity Building Training

Programme for CJSC Members of ICAR

T I YT FHAN URE & Hawl @ forg Institites/HQs at ICAR-NAARM, Hyderabad
&l femTor Tiierr Hried oy fEaTe g faaii w.e.f. 27-31 January, 2020 at Hyderabad which

HIRIATU— X %f ! Elz‘fa 31?_33'9417[ e JThTeH! was designed and developed by ICAR-NAARM,
ENEI QdR R HIDHITTA—TRHITIH, Hyderabad.
TERIETE H AT for |
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Govemnor advises farmers to adopt
mushroom farming to raise income
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Cadre strength of technical, administrative and supporting category

SN | Designation Payband and Level | Sanctioned | In position Vacant Total
posts posts posts
Technical posts
1 T-4 35400-112400 (L-6) 2 2 - 2
2 T-3 29200-92300 (L-5) 2 2 - 2
3 T-2 25500-81100 (L-4) 1 1 - 1
4 T-1 21700-69100 (L-3) 8 7 1 8
GRAND TOTAL 13 12 1 13
Administrative posts
1 Administrative Officer 56100-177500 (L-10) | 1 1 - 1
2 Asstt. Admn.Officer 44900-142400 (L-7) 1 1 - 1
3 Asstt.Fin. & A/Cs Officer | 44900-142400 (L-7) 1 - 1 1
4 Private Secretary 44900-142400 (L-7) 1 1 - 1
5 Assistant 35400-112400 (L-6) 4 4 - 4
6 | Personal Assistant 35400-112400 (L-6) 1 1 - 1
7 UDC 25500-81100 (L-4) 2 2 - 2
8 Stenographer Gr.I11 25500-81100 (L-4) 1 1 - 1
9 LDC 19900-63200 (L-2) 2 2 - 2
GRANDTOTAL 14 13 1 14
Skilled support staff
Skilled Support Staff 18000-56900 (L-1) | 5 4 | 1 BE
Scientific staff
Name Designation Email ID Official
Dr. V. P. Sharma Director vpsharma93.icar@gov.in
director.mushroom@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 Senior Scientist ygautamdmr.icar@gov.in
Dr. Anil Kumar Scientist anil. kumarl4@icar.gov.in
Dr. Anuradha Srivastava Scientist anuradha.srivastava@icar.gov.in
Mr. Sudheer Kumar Annepu Scientist sudheer.annepu@jicar.gov.in
Dr. Anupam Barh Scientist anupam.barh@icar.gov.in
Dr. Manoj Nath Scientist manoj.nath@icar.gov.in
Mr. Rakesh Kumar Bhairwa Scientist rakesh.bairwa@icar.gov.in
Dr. Dr. Anarase Dattatray Arjun  Scientist anarase.arjun(@icar.gov.in
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Administrative staff

O

2020

Sh. H. N. Sharma

Administrative officer

aodmr.icar@gov.in

Sh. J. R. Mangale

AFAO

afacodmr.icar@gov.in

Sh. T.D. Sharma

Asst. Admin. Officer

tdsharma.icar@gov.in

Sh. Surjit Singh

Private Secretary

skanwar.icar@gov.in

Technical staff

Smt. Sunila Thakur Personal Assistant sunilathakur.icar@gov.in

Sh. Bhim Singh Assistant bhim.icar@gov.in

Sh. N.P. Negi Assistant npnegi.icar@gov.in

Sh. Rajneesh Jaryal Assistant rajneesh.jaryal@icar.gov.in

Sh. Satinder Thakur Assistant satenderk.icar@gov.in

Sh. Dharam Dass uDC dharam.icar@gov.in

Sh. Deep Kumar Thakur Steno Gr.I1II deep.icar@gov.in

Smt. Shashi Poonam UDC shaship.icar@gov.in

Sh. Roshan Lal Negi LDC roshannegi.icar@gov.in

Sh. Sanjeev Sharma LDC sanjeevs.icar@gov.in

Sh. Sunil Verma Asstt. Chief Tech. sunilv.icar@gov.in
Officer(Farm)

Smt. Reeta Bhatia Asstt. Chief Tech. reeta3(.icar@gov.in
Officer(Library)

Smt. Shailja Verma

Asstt. Chief Tech. Officer(Art)

shailjavl.icar@gov.in

Sh. Gian Chand

Tech. Officer(Boiler)

gianchandl.icar@gov.in

Sh. Dala Ram

Tech. Officer(Vehicle T-5)

dalalrm.icar@gov.in

Sh. Ram Lal

Sr. Tech. Asstt.(Driver)

ramlal.icar@gov.in

Sh. Deepak Sharma

Sr. Tech. Asstt.(Computer)

depsun.icar@gov.in

Sh. Guler Singh Rana

Sr. Tech. Asstt. (Electric)

gulerrana.icar@gov.in

Sh. Ram Saroop

Sr. Tech. Asstt.(Farm)

ramsaroop.icar@gov.in

Sh. Jeet Ram Sr. Tech.Asstt.(Farm) jeetram.icar@gov.in
Dr. Vrushali Pranjal . vrushali.Deshmukh@icar.gov.in
Deshmukh J Tech. Asstt. (Field/Farm) @icar.g

Sh. Raj Kumar

Technician
(Field/Farm)

rajkumarl.icar@gov.in

®
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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 — 2

WCIH AR
Staff News

Promotion:

1. Dr. Yogesh Gautam, Sr. Scientist (Computer Science in Agriculture ) promoted as Principal Scientist
inLevel-14 w.e.f. 08.01.2018 (FN)

2. Sh. Deepak Sharma, Sr. Technical Assistant (Computer) promoted as Technical Officer (T-5) w.e.f.
27.10.2019(FN)

3. Sh. Raj Kumar, Technician (T-1) promoted as Sr. Technician (T-2) w.e.f. 30.09.2019(FN)

MACP

1. Sh. N.P. Negi granted Modified Assured Career Progression Scheme in the next higher level-7 w.e.f
24-05-2020 (FN)

Joining
1. Dr. Anarase Dattatray Arjun joined at this Directorate as Scientist (ASPE) w.e.f. 04.04.2020 (AN)

Probation/confirmation
1. Probation period of Sh. Rajneesh Jaryal, Assistant cleared w.e.f. 07.08.2019 (FN)
2. Probation period of Smt. Vrushali Pranjal Deshmukh, Technical Assistant (T-3) cleared w.e.f.
20.02.2020 (FN).
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Annexure — 3
REHR Td AFAAG

Awards and Recognitions

ICAR- Directorate of Mushroom Research received the Rajarshi Tandon Award- 2020 for implementing Hindi
official language among small ICAR Institutes. The award was given in virtual mode at 92th foundation.
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Annexure -4

faa o 2020 & forw fa<ia faawor (T o)
Financial statement for the 2020 (01-01-2020 to 31-12-2020)

S.No. Heads of Accounts Allocation Exp.
i Lands - -
ii Works 17.50 17.50
iii Equipment 6.75 6.75
iv Information Technology 3.80 3.80
A Library 2.85 2.85
vi Furniture & Fixture 0.50 0.50
vii Others 0 0
viii Others (SC-SP Equipments) 3.00 3.00
Total Capital Assets 34.40 34.40
i Establishment Expenses
ii Establishment Charges 481.60 481.60
iii Wages - -
iv O.TA - -
Total Estt. Charges 481.60 481.60
1 General Revenue
I Pension and Other retirement Benefits 4.25 4.25
I TA domestic/ TA transfer 5.85 5.85
v Research and Operational expenses 88.90 88.90
\% Administrative expenses 183.90 183.90
VI Misc. Expenses 19.85 19.85
Total Revenue 302.75 302.75
NEH 6.80 6.80
TSP 10.00 10.00
SCSp 31.25 31.25
Grand Total (Capital and Revenue) 866.80 866.80
SI. No. Head of Account Allocation Expenditure
1 DMR-Budget 2020 866.80 866.80
2 AICRP Mushroom 437.37 437.37
3 Revenue Receipt 116.43 116.43
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