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Preface
TRl

Itis a great pleasure for me to present Annual
Report (2018-19) of the ICAR-Directorate of
Mushroom Research, Solan (HP). The report is
summary of the activities and achievements of
the Directorate with emphasis on the research
and extension activities on mushrooms.

Mushrooms always catch the attention due
to its multidimensional usage such as eradicating
malnutrition, residue recycling, generating
employment etc. Directorate is focusing on
multidisciplinary studies to develop impactable
technologies and; at the same time,
disseminating the technologies to our
stakeholders. This year, we made impressive
progress regarding germplasm collection,
developing new hybrids, innovative measures of
crop protection and new value added products.
We also conducted 50 on and off campus training
programmes for all segments of farmers and
stakeholders for technology dissemination.

This Directorate is exerting serious efforts for
acquiring and maintenance of mushroom
germplasm from the vast geographical locations
of the country. During the year, 204 new wild
mushroom germplasm accessions were collected
from the forest areas of different states and 42
pure tissue cultures were preserved in the Gene
Bank of ICAR-DMR, Solan. The breeding work
continued to focus on development of high
yielding strains and hybrids in button, oyster,
shiitake and paddy straw mushroom. In button
mushroom, this year two single spore isolates
NBS-5-1084 and NBS-5-1077 were identified
based on better quality and highest yield.
Moreover, the five trangressive segreagants of
NBS-5 namely 2206, 2207,2224,2129,2171 were
identified for high vyield. In paddy straw
mushroom, 11 hybrids were successfully

1 d9 2018—19 &
fag wrpHgu—% e
ST RETer @1
aIfies Hfcaa IR B
§U IR B BT AT
&l 81 8| IE Hfcda
HIHIATI—GH ST
[REAIGREICEIRCAC]
IUARREAl B U BT 2 Sl & g & &
MY T TR A ST 2 |

HYHH BHEI AU FEIATAT SYINT SR HUIvor
P fie™, a9t o1 Rarsfhea = 3R AR e
P B folT 1 BT BT & | e Ta—waed
wenfifea & faefid o & fov gg—favas
T WR e Dfad PR & & AR AT B TR
fequrst & forv senfifeat o faeRig w7 w1 2 |
9 a9, B STHCITSH TGI8 § YHTEel Wfa &7 2,
Y G AR fhY 2, B GRe & a9 S 3AR
Y 4o gftfq IeuTe 91Y 2 | B9 HIEfid! IR &
forg fopsamr 3R fRquRet & it Wt & forv 50 3
3R 3 Do ufderr srima ff Iar 2|

I FAeTer <91 & faumet Wimiferd I & 73reH
STHTSH & IR iR ReRwgrg & forw R garai
TR & Dfad L & & | I a¥ § 204 T el
AITHH ST fafirst ot & a9 e | o fau
T AR 42 Yg Hab AHAA DI SH IB
JMSHIIIR—SITHNR # GRferd far = e | uoe e
PRI ge, S, Riere ok o1 & Yarrd 73ed
I SIS o dTel SUHET 3R Hh™l & fadrT W) dfad
RET| 9 #YHA H, $9 Ald & Tbd Il
NBS—5—1084 3R NBS—5—1077 I 3] Ura<Tl AR
9T SUSl b YR R faefad fbar mar o1 | g9
3TEITdT, NBS—5 @ 2206, 2207, 2224, 2129, 2171 IH &

AL UGN e Feemea
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developed. In oyster mushroom, one hybrid
(P18102) was developed from the parents DMRP-
49 and DMRP-30. In shiitake mushroom, six new
hybrids were developed by crossing SSIs of
parents DMRO-327 and DMRO-329 for high
temperature tolerance.

Hericium erinaceus was successfully
cultivated on saw dust and wheat straw
formulations for the first time at the Directorate
during last year. In continuation to the work, the
yield potential of nine strains of Hericium was
tested on saw dust. The strain DMRX 917 was
identified as higher yielder. In casing studies,
fourteen casing formulation were tested and coir
pith + FYM (80:20) was recommended for button
mushroom cultivation. Post harvest treatments
of 0.3% citric acid and 0.3% ascorbic acid were
found effective in extending the shelf life of fresh
white button and oyster mushrooms. Two new
value added products; mushroom multigrain
bread and mushroom fortified health drink
powder were developed from oyster mushroom.
These products were nutritionally rich and had
acceptable sensory quality.

In transfer of technology, highest training
programmes were conducted for farmers,
entrepreneurs and officials. ICAR-DMR, Solan
organized a total of 50 on and off camous training
programmes under TSP, NEH, SCSP and general
schemes. The training programmes were
participated by 1507 beneficiaries. National
Mushroom Mela-2018 witnessed the enthusiastic
participation of stakeholders. Promotion of
mushroom cultivation through technology
documentaries and E- learning portal was also
developed to reach maximum audiences from the
digital screen. The institute organized workshops,
celebrated National Science Day, National Unity
Day, Swachhta hi Seva, International Yoga Day
and other official activities like Hindi Pakhwada,
Vigilance Awareness Week, etc. Much progress

ICAR-Directorate of Mushroom Research

AT | URTSAT AYREH H, 11 HHR AheIargdd [dahiRad
feu U o T Ased § We DMRP—49 3R
DMRP—30 W P18102 PR bl famRad fham Tar o |
R wered # STg duaE |t & fag Re
DMRO—327 3R DMRO—329 & SS| | B8 T HHY
faeRyd g Ty o |

fUod 99 & fRermey ¥ ugell IR ddhs! & R
IR T8 & qd P AN W EIREH WA B
AHANgad WAl df T o7 | $6 BRI BT FARawar .
AHE] B IR W BARIHA D Al SUNET BT UG &
BT GRS fHAT TAT AT | DMRX 917 7 HI 3HfH
IATEHAT < | BRI e #, dieg HRAT Bifered
T ORIETOT T AT o7 3R g HYHH B Tl & fory
PR G + UF d13 UH (80:20) BT RAGIRE BT T8
ofT | TSI AHE ge 3R SFRT 7R B i 3y
g™ & forv 0.3 ufaera arsfes Ris 3k 0.3 gfderd
Thifdd TRIS & BHHdR SUAR UHTET UTg 7T | &
AV g qiid IRl AR AU §S AR HIHA
HIICHISE Teol Fd TR BT TR AeeA o fawmiRad
BT T o7 | A IS Uifiesd w9 I THE U 3iR g7
el FadT o7 o |

denfiel & s d, fhas, Sl &Rk
STerPTRAT & fory SIoaaq ufierr SRisHA Ao
fPT Y| TSI ST, IR YAl YBTS! 59
AT AR ARG ST U AT |ied Hod 50
I ARTeoT BRIhH TWTeT 0 ¥ Al 1507 STt
& oW & fIT ST fhy 7T o | T HIHH el
—2018 ¥ fRAURS! @1 IR WrfleR) <l TE |

fefTca wrIF & 7ersH &) Wl & ge7dT < 8iR
Ffrpam fbarl aa ugeas @ forg & forg dienfia
FafEt iR T 9Idd @1 v faar 5 <@ 2
I | IR s feaw, I vahdn foaw, W
B 99, R v fead ok oy R
Tfafafet o & & uwarsr, adedr Sreddl




has been made in creating new infrastructure
facilities at the Directorate.

The work presented in this annual report is
the hardwork, 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. | 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. T.
Janakiram, 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. |
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.

C}\ncm\d?

(V. P. Sharma)
Director
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Executive Summary

BRIEBTL RMRALT

The ICAR-Directorate of Mushroom Research
has made significant progress in research,
transfer of technology and human resource
development during 2018-19. The achievements
of the Directorate in the area of Germplasm
conservation, Crop Improvement, Crop
Production, Crop Protection, Post-Harvest
Technology and Transfer of Technology are
summarized here:

In the present year, 204 new wild mushroom
germplasm accessions were collected from the
forest areas of different states and 42 pure tissue
cultures were preserved in the Gene Bank of ICAR-
DMR. The breeding work continued to focus on
development of high yielding strains and hybrids
in button, oyster, shiitake and paddy straw
mushroom. In button mushroom, this year two
single spore isolates NBS-5-1084 & NBS-5-1077
were selected on the basis of good quality and
high yield. Moreover, the five trangressive
segreagants of NBS-5 namely 2206, 2207, 2224,
2129, 2171 were identified for high yield. In paddy
straw mushroom, 11 hybrids were successfully
developed. In oyster mushroom, one hybrid was
developed P18102 from the parents DMRP-49 and
DMRP-30. In shiitake mushroom, six new hybrids
were developed by crossing SSIs of parents
DMRO-327 and DMRO-329 for high temperature
tolerance.

In crop production area, different casing
formulations were tested using various
parameters viz. pH, electrical conductivity,
organic carbon, NPK water holding capacity and
further its effect on the yield of white button
mushroom was observed. Notably, nitrogen and
phosphorus content were high in the casing
materials and maximum vyield (12.52kg) was
recorded in coir pith + FYM (80:20). The yield
potential of different strains of Hericium on saw
dust substrate indicated highest BE (13.17%) in
the strain DMRX 917 followed by DMRX 778.

g gAY Qumer 7 2018—19 & QR
STRFET, W] & BXACRYT iR A+a Fe fadr
H HEEYEl T BT B | ST IREV, B GER,
el SCUTeH, Bad ARV, TR WenfiraT 3k
YETe! SRR & &4 H Feemery a7 Suaferl &l
Il |eT H IR AT AT &

A Iy H, A= I @ 99 &3 | 204 Y
ST GH SHATSH b by T iR 42 g HdD
ARPIAT BT ST d& ATHJu—gerg  H wxfard
B 3T | 9o B e, e, Riera ofk a9 &
JaTTel AR H I IUST o dTel SUWGT R AP &
I W &I dfad 87| 99 7YHA H, 39 AT &
Tdhel SITY] NBS—5—1084 311X NBS—5—1077 I <!
O IR e IUST B IMYR WR [Jfia fawar T
oT | 3HD IAATAT, NBS —5 B 2206, 2207, 2224, 2129,
2171 U RING WRRICE &1 3= USEaR & fofw
TSI AT | WRTEH ARReH W, 11 Fh AHergad
fafia fy Ty o | fERT A9eA #, INe DMRP—49
3R DMRP—30 ¥ P18102 H&HX I fawRaa far
o | RreTes HIHA ¥, Sod AIIHH \RWT & forg tRe
DMRO—327 3R DMRO—329 & SSI ¥ BF Y Fahx
famRid fby T o |

B IcdTed &F H, faf= amaRvr Har REfiey
srerie died, fagge arererd, Hrdfies i, NP K A,
STl ERT AT BT faReiyor fha T SR s a1
WWWH%MQIQIQQT\IsHCDI I RICECECI I
faey wu |, amarer IRl # Ao R BRBRY
BT AT 31fS® off 3R AfrHad Sust (12.52kg) HRR
U + U% arg vH (80:20) H TS B TS oA | AhS B
RWIT e W RRE & A= Iwiel 31 Sus
AT BT JAidh fbar 17| fageiyor # Izaa BE
DMRX 917 (13.17%) @ dT& DMRX 778 ® &of faar
T AT | Sdfch T8, T BT SUANT BRSD O HIAHH
@ =l SWIGT B IUTG BT eI fbT 1T | CI—17—04

AP ILI—GH Igaer Faerera
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While yield evaluation of the nine strains of milky
mushroom using wheat straw revealed highest
BE (35.83%) for the strain CI-17-04 followed by
CI-17-07. In addition, ready to fruit bags of
shiitake was developed using saw dust substrate.
However, cultivation trial of oyster mushroom was
also conducted to utilize oil palm waste.

In crop protection, survey/collection and
identification of diseased samples was conducted
to manage the diseases/pests of different
mushrooms. The survey analysis of the seventeen
different places showed higher disease incidence
of wet bubble and yellow mould disease.
However, wet bubble disease was more severe
than yellow mould. The yield loss due to wet
bubble (35.35%) was higher than yellow mould
disease (16.25%). Further, different chemical
elicitors, microbial and botanicals pesticides and
synthetic fungicides were also evaluated under
in vitro conditions to investigate its effect on the
different diseases of the mushroom. Among all
the treatments, 2,1,3-Benzothiodiazole was found
as highest mycelial growth inhibition of M.
perniciosa (71.76%) and minimum growth
inhibition of A. bisporus(3.87%). Overall, thirteen
promising treatments were also tested in field
condition against wet bubble disease.
Thiophanate methyl was found highest control of
wet bubble disease (89.54%) with highest
mushroom yield (17.91%) followed by a botanical
pesticide- Dorisom (Pongamia glabra / Pongamia
pinnata (Karanj tree).

In post-harvest studies, out of different
chemical treatments tried for shelf life extension
of white button (Agaricus bisporus) and oyster
mushrooms (Pleurotus spp.), 0.3% citric acid and
0.3% ascorbic acid were found best for retaining
the quality of both the mushrooms during storage.
However, aloe vera gel and chitosan were not
found suitable chemical dip as there was a
significant colour change during storage and the
produce was un-marketable after 2-3 days at
ambient temperature. Out of 200, 400, 600, 800
and 1000 g capacity bags having 0.5% vents, it
was found that 200 and 400 g capacity bags were
better for retention of quality of white button

ICAR-Directorate of Mushroom Research

Vi

@ 91 Cl—17—07 & foIy S=aaw BE U WY | S
TN, AHSI & gRIa FeAGT Bl SUANT PR RIeTh
% el B o BT [ Y | e TS & SURRT &
STANT FRD TR 7w BT Tl BT qeqor WY fmar
T AT |

Hd gReT H, AT wReAl @& RN/ Pl b
Taer @ ol IR AT BT TR / HUE iR ugar
D1 TS | e fafr= el @ Aderor faveryor # e
Jolget 3R diel Ales I B Iza dART B "l
fearg 1| wrefe, o gogen AT G Ao @l
o | fde TR FERr oY | il gergel (35.35%)
P HRUT IUST B Ulel Ales I (16.25%) A TRID
ofY | 39D TTal, HIHH & A= I R 30D 7T
P S e & fog = s gfeaRes,
AEHIeTd 3R aFufad dlearredl iR fhafes
FHad-rel & W 39 g1 aRRerfa=l # qeaiad faar
T T | A SUARE & §149, 2,1,3— oIS RISA
DI TH WRINABINT (71.76%) & Seadd ATATrId
I FIver 3fR T 3w/ (3.87%) T =IAcH fdard
Y & ®U H Ur AT GRE SRS SUAR Bl
el goIgel I & RIch HFd H ) g foa
T | REeiHe Mugd @ 99y it #IrEH 3l
IUS (17.91%) B ATX Tl Fogell T (89.54%) T
STadd fRFeT U T, §9e 916 Ud deRafd
PIeARIG— SIRAM BT 9a9  31fd R fawr
(@R TR / SRR =T (@RS @7 ) |

HAARR Wenfirar & s #, faf= Irafe
SUAR! ¥ ¥ W< 94 (Agaricus bisporus) 3R fETY
TIEH (Pleurotus spp) ® I ATSH 9@ & forg
0.3% sfed TRIS 3R 0.3% Thifdd TRIS Had
ST fAded UM 1T | Rl & SRTF Q1 79%H Bl
TorET SOH UIS AT BAfF, Tell 9)T Wi SR
eI @1 Sugxh el UIY TV Fifs HSRIT b <RI
G BT A UREc g3 o7 3R Icare & 2—3 el
P 91 I8 fAuurT A 1 AT | 200, 400, 600, 800 3HR
1000 ITH &HaT dTel 3R 0.5% Bl arel Ialf H, I urm
77 fdb 600, 800 3T 1000 T JIHI BT A= H 200




mushroom compared to 600, 800 and 1000 g both
at ambient and low temperature. White button
and oyster mushrooms pretreated with 0.5% KMS
before drying at 50°C retained best colour quality
as compared to blanching and other chemical
pretreatments.

In value addition, Mushroom multigrain bread
developed with 5% oyster mushroom powder, 85%
refined wheat flour, 6% whole wheat flour, 2%
ragi flour and 2% oatmeal was found acceptable
based on sensory scores and contained 8.23%
protein, 30.54% carbohydrate, 1.36% fat, 1.02%
ash, 0.21% fiber, 4.02 mg/100g iron, 198.44mg/
100g calcium, 9.29 mg/100g manganese, 1.3 mg/
100g copper, 1.27 mg/100g zinc, 39.2 mg/100g
potassium with good antioxidant-properties
(DPPH- 88.18 mg AEAC/100g, ABTS- 489.24 mg
AEAC/100g). Shelf life of developed mushroom
multigrain bread was determined to be 5 days at
ambient temperature without any significant
change in sensory, proximate, Vitamin D,
antioxidant and microbial quality of bread. The
health drink powder developed with 10% oyster
mushroom powder, 10% malted ragi, 20% whey-
protein, 30% milk powder, 20% sugar and 10%
cocoa showed nutritional composition as follows;
25.01% protein, 62.55% carbohydrate, 3.96% ash,
6.43% fat, 4.53% fiber, with good antioxidant-
properties (DPPH-394.75 mg AEAC/100g, ABTS-
1055.98 mg AEAC/100g).

During 2018-19, the directorate organized
fifty on-campus and off-campus training
programmes on mushroom cultivation technology
and total 1507 trainees participated in training
programme. The directorate has given special
emphasis on training programme for farmers
belonging to schedule caste, schedule tribes and
North-eastern hill region. During this year, 534
schedule caste, 302 schedule tribes and 234 north
eastern hill region farmers were trained. One day
Mushroom Mela was organized on 10t
September, 2018 as a flagship activity of the
Directorate. It was inaugurated by chief guest
Prof. Virendra Kashyap, Member of Parliament.
Dr. Jag Mohan Singh, ex-vice-chancellor of Dr. Y.
S. Parmar University of Horticulture and Forestry,
Soaln (H.P.) was the Guest of Honour. It was

Vi

4o M0 A,

qifitfe yfades 2018—19 -

31 400 UTH &R dTel 9 AhE HIRHH BT JUIERTT DI
AR & ol I8aR o | 0.5% HUATH & Jd SUAR
TR 50°C R FEH I qhe ge R S Aeres |
3ES) AT BY TUIEIT &A1 8, Sl b sl 3R =
MRS Jd IUAR B ol | 3T B |

e AT 4, HLHH A U 98 5% TR HerH
TSR, 85% URHT g &1 IATCT, 6% AT g, B
31MeT, 2% <MY BT 31eT, 3R 2 uferd o718 9 9+ #49r%H
AN g€ Pl Hddl ¥R & MR W) Wb gram
TIAT 3R SHH 8.23% WM, 30.54% HIEBISST, 1.36%
T, 1.02% I, 0.21% BISER, 4.02 mg/ 100g oIET,
198.44 mg / 100g HfeTIH, 9.29 mg / 100g HTHIS, 1.
3 mg/100g i, 127 mg/100 U™ f5id, 392
Al / 100 I UICRrIH, TEtsifaiTSe—or (DPPH—
88.18 mg AEAC / 100g, ABTS— 489.24 mg AEAC / 100g)
IR T | fasRid AeRen A s aRael amuE
IR 5 fe=1 T, e S, ideiifdase ik Argmifas
Tore # 37 fbefl wecyel qRed= & rer gRiErd
T 10% T AIrSH ISR, 10% Hlecs T, 20%
R—UICH, 30% T UISST, 20% 1 AR 10% BIDl B
T fapRIa wWRen U USSR # 25.01% WIEH, 62.
55% BIEIRISSE, 3.96% ST, 6.43% T, 4.53% ISR,
Td IS Yersiladrsc—UT (DPPH—394.75 mg AEAC
/100g, ABTS—1055.98 mg AEAC /100g) ORI ¥ |

2018—19 & TR, FoeTa™ J #wed &I @l
TPhId TR T IRAR H AR ATh—Dhud Hfrefor
BRIHAT BT IARATS {HAT R FHA 1507 ARTEAT A
fteror ®rispH # 9N forr | Feened 9 sgygfed
S, RIS 3R ITR—Yd] gl &3 &
et @ forg ufreror Frdem w fady g1 fear 7
9 99 & SR, 534 AT fd, 302 IIRYfI
ST 3R 234 IR YdI UBST &3 & [HAmi Bl
afRrera foar T | Feeerd @1 v vge T &
wU H 10 AR, 2018 DI WA Hell AN fobar
AT o | SHHT IgHTCH & A FFe 0. INg
Py o fbar) Sf 98 T wAR YFEARiET e

AP ILI—GH Igaer Faerera
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attended by about 900 farmers, farmwomen,
mushroom growers, researchers, extension
workers and businessmen from various states. The
representatives from 18 different states of India
attended the mela. During the Mushroom Mela,
the Directorate awarded seven (7) progressive/
innovative mushroom growers for adopting
innovative practices in mushroom cultivation on
larger scale and mobilizing other farmers to
adopt mushroom cultivation as source of income.

To implement the Mera Gaon Mera Gaurav
scheme from the ICAR-Directorate of Mushroom
Research, two teams were constituted consisting
five and six scientists respectively in each team.
Twelve villages around Solan were identified for
implementation of the scheme. The
demonstration on Oyster mushroom cultivation
technology was conducted. Some of the farmers
adopted oyster cultivation and were followed up
by MGMG team till harvesting and marketing of
mushroom. Frequent visits were made to the
adopted villages and talks were delivered to
women farmers on mushroom cultivation
technology and nutritional values of mushroom.
They were also made aware of the post-harvest
technology of mushroom.

Advisory services through emails, telephones
and face-to-face interaction on various aspects
of mushroom cultivation, training and marketing
were provided. On an average 8-10 queries per
day were received either by mail/ phone/
personal visit were replied. More than 3200
farmers, students and other visitors were
attended at transfer of technology section of ICAR-
DMR. Total 963 documentaries were sold to
interested people as means of information
delivery during 2018-19. The e learning portal
for mushroom farmers and growers was also
developed during last year.

ICAR-Directorate of Mushroom Research
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TR 3 SR | 394 faff=1 <Tsal & o T+ 900
TR TMAS §U | Hell | 9Ra & 18 fafv= i &
famt 7 W foram | wersH A @ SR, feeer A
98 UM R HIHH B Wl § 949 daefear o
U 3R AT BT 3 & A & B H AIHH DI
WA DT YA & oy A1a (7) TeTierefier Aered Iaredt
P AT o |

G SR P HMPTII—Grg # a7 7fa 7R
AT BT AR B & folg, TP T H Al U AR
BE dSTh! BT MDY a1 ST BT T+ fhar 7 o |
QT & BIAFGIT B v Aled & AU & 12
Tpiip WR yeeid fbar ar | o fhami 7 & &
T BT YT 3R TASHIUAST S o 7IHH &I Heg
3R fauoE da frsamt &1 Herar @1 | Mg forw 7w
Tl § AR SR fBU U iR A3 BT BT B
ADBID IR AYTHH & TN i W AR i |
I BT TS | S AIRH B Hels B d1€ Bl dhD
I Y ST BT AT

HYRAH B Tchl, FR7eTo iR faue & fafi=T ugegaii
TR S, TATB AR ST—AH aIqard & Aead A
AATEHR FATT U &I T8 | ufd o7 3iaa= 8—10
U3 ol /BIF / RhTd A3 U B o, e
ITR & 77 | ATH3TIU—GIT~ & Hreifie] xiiaror
TS H 3200 9 3Af¥d fHa™, B AR 3 ANIH
WM 8Y| 2018—19 & QRTH del 963 Al Bl
AT faaRT & A | $TgH AN DI AT TAT AT |
HereH fHamt ok Scarest @ forg § affT aida of
fUod 9y & SRM f[AHRyd fHar 1 or|
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1. DMR - An Introduction
1. LI STERIET PG - Gob TRAA

Agriculture is backbone of our country. Green
revolution provided the required food sufficiency
but nutritional sufficiency is still need to be
achieved. The scarcity of land and water
resources for agriculture along with climate
change is aggravating the prevailing situations.
In answer to above all challenges mushrooms is
playing a vital role. The mushroom cultivation as
an eco-friendly alternative for agro-waste
recycling and provide better nutrition for the vast
vegetarian population. Mushroom cultivation
utilizes vertical space and less water compared
to other crops. Itis 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 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. By the concerted
efforts, mushroom production is reached to
1,55,000 tonnes in the country. The directorate
has continuously engaged in developing region
specific technologies for country. The technologies
are validated under 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,

P AR < &1 U B 8L & | B8R Hifd A
SMITIS GTel &l UG B oifch UIoT Sl gyfear
3rY 1 BTRIST BT B STILIHT B | STotarg uRad
D A PN & fou 9 iR T FEREl B B
Ao Rerfeat &1 fauRa a1 <& 1 SwRRh 941
AR & STa1d H G U Aecayol fHer T a
21 P amidne dumsfde & foy waferor & srgad
EEZSe IC R R G NI IR CRIBENIS NI MRS CIC
% T I8TR UIYOT U HRAT © | AYRH DY T A
Bl BT JAT H HE[AER W AR HH T DI
ST TRl 8| I8 T 9 TGN I B arell
HEA B | FIRHA BT WA AR FY 377 3R AR
% IAER UST TRD [HAMT BT SMMSNADHT BT ASTqd
FICA | RGN H A uR¥S (ICAR) &
TR H AT (HP) # 1983 ¥ HIrwH & forv iy
STHT D& DI WIUAT B A1 9IRd H HYHH A=
TR U AR IFTHH & A& Pl YA Dl Ugl
B g AN | G ITAYN H Seol@A I AT B
A1 25 AU B q1&, T ATHEE Dg Dl 26 fHaR,
2008 Pl T AU e (SUHeR) & w9 4
aRafcld fbam wam o1 | I8 e <3 § Sael JH
JgRE 3R faer & forg waita wverd g1 o
ATl W, T H HYHH P I 1,55,000 ST qD
Ugd T 7| Feeed AR <9 & fou faitre
drenfifaat o1 fawmRia a5 § o g 8 | drenfifaat
D AATHT d AU AI®A UR Iffd gfeAT
Frfifeacs Rad votae icda f[AeRia faar mm 8,
o) goarra av 1983 H g ol | e e
A &

A1

G AU e BHEd yee & e
e’ # Rod 2 o fb f3omae ucwr &1 gavigR 0
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endeared as the gateway of Himachal Pradesh.
The mountainous wonder of Solan city is famous
for its cultural splendor, excellent picnic spots,
numerous old 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 9 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 2142 books, 2500 back volumes of
journals. This is a sole referral library for
mushroom literature in India.

Facilities for Divyangjan

Directorate of Mushroom Research
developed facilities for easy access for
Divyangjan. The RCC ramp was developed for
mushroom training hall and auditorium. Moreover
a proper assistance is provided from ICAR-DMR gate
to various places in the DMR campus.

ICAR-Directorate of Mushroom Research

BEA & | AT BR & T 3TS[d 37T ARBfID
qgdl, Ipe Upie wrdl, affa ureq w@fe’l 3R
AT Asofl eretl & forg uftrg €| sitemfiawor g
P BRI, Al AU G IUTEA B oY BIBT ABIUT
2 3R S RA &I g e Al BT Al 7 | G
ITgHg, fder dor W $I Tl 3R 39 AlBia
g # G ey e g1 fy g garat
3R §9 ¥R & AN Pl AFK gU BARS U &
AR gl | fadid 10 Rawr, 1997 @ gw
ST fFIReery dUT HYRH AC] 3% shear
RT gad U ¥ AR IR G FH e H
Al WER DI "R BT GH AR =T B |

gi-rard) gfaemy

e # o amyfe waferer BT wde@s
PN AR TR FSR BRI AT IR qocb AFRI dTed!
MY HHIRST SHIgAT S AT U Ulciered Bl
Jiaem w@fid 7 | Fermer # s SuHRen & ATef
g GreNfiel, s GREl, WE Idred, urey
FRE0T IR HAAR Ui & foau 98 gafsed
el GATTMEATY & | YT XaiaRor (TOT) F9T
Teh Bl FHY TR 250 3 41 37fereh U1 B & arer
31fr Srregferes gfarermst | et Tep UETor Bes € | G
SR faermery # |afdd el H Sra gd uRTe
A3l Pl AN B =g G e g Hefed
e % ve ARG d Jdaier e & | QRadierd
H @A 2142 GBI, GBI & 2500 TS APl BT
WUE B | I8 WRA H GW AR B U Sfdhell JRIpTIerd
&l

feegir o9 @ ferg gfaemy

g IgEuE e g1 ke @ forg
gfersil o1 fdprd fbar & | AIRARN Nu &I qered
i Bt o SiffeciRam @ forg faafia famar T
I FEeATTSTT BT S A1 f¥el | $39a STeTman g
ST fFIeRITerd e 1 g SrauT Faemery uReR
# fafr=T SRR W FErIdT &1 uraem e 121 2 |




Personnel and finance

The Directorate has a sanctioned strength of
16 scientists + one director, 14 technical, 14
administrative and 10 supporting staff. The staff
position as on 31.03.2018 was 11 scientists, 12
technical, 14 administrative and five skilled staff.
The annual budget of the Directorate for the year
2018-19 was Rs. 1030.35 which was fully utilized.
The institute earned Rs. 107.96 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 to enhance mushroom quality and
productivity, utilize agro-wastes / spent mushroom
substrates and promote secondary agriculture for
generating employment, ameliorating poverty
and ensuring nutritional security.

Mandate

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

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

3. Coordination of network research for
validation and evaluation of specific
technologies through AICRP on Mushroom to
enhance productivity.
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F1fi® v faw

e # e 16 AP, U Fawp, 14 T,
14 TR AR 10 B AR WG B Wipd
HT 7 | faTid 31.03.2018 @ AR W d1 Reyfey
F TEd A 11 dAMD, 12 TH-1Db1, 16 UMD MR
5 IS Al WIH T4 & | a9 2018—19 & fofg
FceTTera &1 a1fie doic $U 1030.35 ARG o7 AT
5 R TE A AGUINT T 717 | R T AfR e,
AETH A 107.96 ARG ®UY BT ok Jfoid fhar 737 |

fao=

anfofer geTf, wRRerfcraT HemRofIdT vd urfors
el & foly T BT e Td fAhr & |

fie=

G BT TUE AR IARHAT DI TG, Py
AR / JURTE G UINER &1 SUANT B AR
RISHTR Ieq~ =, TRET T FEROT HRe1 AT UISfores
GReTT TR B @ oy Hebusdl Y Bl Hiedried
B B AT ST B, G fAfderar 1 wvfera
PR AT Uil / fei &l faeRid e & forg
ATEE q faBrE BT |

SIBEN]

TgH e TR MRS SR FIYh AT |

2. W IAET & foy RauRe! & ueifrar @
ERATCROT TaH ST 7T AT |

3. fafre gl & FQmos vad Jedidd @ forg
Cad  JATAYM W AR AR FHaT G
STRFETT AT (Tfehy) & Hres A A~ YA |
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2. Research Achievements

. ©
2. BRIENE UL
2.1 Mushroom Genetic Resources

21 G b IJTdRIS GEEH

Germplasm collection, characterization

and conservation

Fungal forays were undertaken in the forest
areas of Himachal Pradesh. A total number of
204 specimens were collected and 151 were
identified up to genus level. All the specimens
were examined and preserved in the herbarium
of ICAR-DMR, Solan. The obtained 42 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.

(a) /nfundibulicybe gibba (Pers) Harmaja,
Annales Botanici Fennici 40(3): 217(2003).

Carpophores up to 10 cm long. Pileus up to 7
cmin diameter, plane with depressed center, soon
becomes deep vase shaped or funnel or
infundibuliform shaped, velvety appearance,
surface pale to pinkish buff to ochre, margin
incurved, irregular, wavy and splitting at maturity,
cuticle fully peeling; flesh up to 0.3 cm thick,
whitish, unchanging. Taste and odour mild.
Lamellae decurrent, crowded whitish to pale
buff; gill edges wavy. Stipe central up to 8 cm
long, 1 cm broad, cylindrical, ochre surface,
covered with fibrils, white mycelium at the base
of stipe (Fig 2.1.1A).

Basidiospores 5.3 — 7 x 3-4 um (Q=1.8)
lacrymoid, thin walled, inamyloid, indextrinoid,
acyanophilous with oil droplets (Fig 2.1B). Basidia
19-27.8 x 3.7-6.0 um, tetrasporic, clavate (Fig
2.1.1C), hymenophoral trama regular, hyaline,
elongate, cylindrical hyphae (Fig 2.1.1D). Cystidia
absent.

Sed Gbol-, d&vIquid Ud G&fuT

fEATeel Uasl @ a9 &3l § Hadd BRA BT BRI
URY AT T | Fol 204 T UhA by Y AR G
TR TP 151 THAT DT ggard DI T | G TAl DI
S BRA P UL o WIHIATI — GH I
freemera, |ier & gdRad # Wi fear T2 | ura
42 Y€ Fod?l B MIGH3TT — T e Heeme,
Al & S da # T {51 7T | /B S T AT D
IT@! JEg R faewarsit & @1 wier afta A
aftfa o T B!

(®) sTHEIglereaiga FrssT (Pers) BHISH, UTe™
Fre il ®isT 40(3): 217(2003)

10 ! T & PHUBR | 7 FH @RI Tb D TP,
3T By Afed eRIde oI e € TR 99 A1 P9
T STBISYCATDH JATHR BT 8l SIIT &, fae § derdd
(FEHeT), A8 eATel 9 AT A6, fHAR F=_R DI 3R
qS gU, AR, FEv SR uRYFdr iR hed, Boell
T IRE I Bl I, ET 0.3 HEHIeR AT, 9He,
JaRafid | w@re T SR gedbl G, U3 Sfeiaey],
AMfed Ahe | Al qrer, el & fFaR a-vd
30| T3 (TCTEY) 7e H 3R 8 HHI O ofel, 1 G
T3 B IR W AhE A (Badbored) (R
211 Q)

fufeara™d 5.3 - 7 x 3-4 pm (Q=1.8), fPHATSS,
udell e, sHfierTs, ssfRgHigs, aa @1 4&i
wfed tRMIfhera (o 2,144 | d=Ifsar 19-27.8 x
3.7-6.0 pm, TR FISU[ST e, EIRIBR (Fefda),
(e 211 ), TEHABRA g ifafid, gsfe,
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Fig. 2.1.1 (A-E) Infundibulicybe gibba:
A Photographs of  /nfundibulicybe  gibba,
B Basidiospores C Basidia, D. Hymenophore Trama,
E Pileus cuticle elements (Scale bars = 20 um).

faa 2.1.1 () g7%T §lererss frsar: g% ST §leraisd
firsgr, §i— SAfsaraid, H— dfifsar, - szfmsR
ST, §— B9® I 988 @dl ® dd (od daR = 20

um) |

Pileus surface made up of cylindrical, regular,
branched, septate hyphae, often with clamp
connection, measuring up to 5-9 um (Fig 2.1.1E);
subhymenium pseudoparanchymatous; stipe
surface running parallel throughout. Clamp
connections present.

Collection examined: Himachal Pradesh
Narkanda (3000 mt) 12 August 2018, growing
scattered under mixed forest (Quercus and
Cedrus deodara) collected by Dr. VP Sharma and
Mr. Ajeet Kumar (DMR111-18).

ICAR-Directorate of Mushroom Research

ddIPR, daeR Had (BR%I) (o 2.1.1 )|
RaRefSan srguiterd |

BAD B Adg JoHeR, Fafia, waret arefl, d<e
BISW, AR Foid ARG AT Afed, A9 5—9 um (3 2.

11 3) | AIETSHTIN REURGIGHCH; T3d $I Ads
IR FHMIR | Tl Held?= SR |

AHa-l B Sid : fRA/ae uger, ARG (3000 HieR),
12 3T, 2018, TAEA a1 (Fvpw IR Hew [577/S7)
H o=l S gU U Y 78 Sl <t 4t 9 3R AT 3ol
HIR (SUHRIR 111—118) gRT \URT fahar a7 |
fewofl : ABSYfeET & Bl BT ABR AHART
91 # ufeqal R S aret FemgeYeies At @
YHR BT 8 | DY & FMHR & Ulel e (d%) Tt Bl
3FIAT DT (G a1S) & 1T Feiaed u5iah (Save
e 3R od & IR W A%he ArsHIferad a1
SuReIRT gH! faRIvar 7 | f4aRol 3 89S (2003) ERT
fou v faazRon & 9EEar gysfifd ' RE R
TTHSY Y 99 W 'S & # fhy MU anfdaw
PR ¥ 3D TIRGAT S # @ 17 € 3R 39
CISaaMeiss dols (8Hul, 2003), faex anfe, 2010 #
FErfoT frar T g ) fovg @ Ot et @ s«
FATgeTEd fsdT & wU H 39 I (CIAT) Bl U8
B gfaa e -1 gar 7|
(@) srgutaTed fAfrger @) @ g S HER 37
fUersTs 112(1871)

FUBRT B Hals 4 JH TP, TAG BT AN
1.2 A, I U (BT<Iad) 9 31T IIdl; Fag ofled o
T AR, 32! IRE | THHER Ud TRIGR, Wi WR
THIGE; Ao 3frar fhaR Fafia, faverma =781, Suceen
(Boell) gUi: o™ I, 0.1 HH AT &, A%,
JuRRafcld | ueferdr (cel) Su g, g1 fery g,
0.2 I ALY, Well 9 ol AR, sraRafda; fira &
IR fadT | a1 #eg #H, 3.6 AT @iaT 3R 0.2 HH
&l (o 212 1) |




Remarks: The fruiting body of /nfundibulicybe is
of clitocyboid habitat growing on leaf litter in
conifer forest. Itis characterized by funnel shaped
pale buff fruiting body with decurrent lamellae
and presence of white mycelium at base of stipe.
Details showing conformity as given by Harmaja
(2003). Recent molecular work on genus
Infundibulicybe has occupied a resolved position
in order Agaricales and accommodated in
Trichlomatoid clade (Haemaja 2003, Binder et al.,
2010). This taxon already reported as Clitocybe
gibba from various corners of world.

(b) Hygrocybe miniata (Fr) P Kumm Der
Fuhrer in die Pilzkunde: 112(1871)

Carpophores up to 4 cm in height. Pileus up to
1.2 cm in diameter, convex to broadly convex;
surface red to reddish orange, finely radially
striate, moist when wet; margin regular, not
splitting; cuticle fully peeling; flesh up to 0.1 cm
thick, white, unchanging. Lamellae adnate to
subdecurrent, distant, 0.2 cm broad, yellowish to
reddish orange, unchanging; gill edges smooth.
Stipe central, up to 3.6 cm long and 0.2 cm broad,
cylindrical, yellowish to reddish orange hollow,
non annulate (Fig 2.1.2 A).

Basidiospores 5.5 — 8.9 (9) x 3.9 — 5.2 um (Q
=1.4), smooth, ovo-pyriform to ellipsoid, hyaline,
some with large oil guttule (Fig 2.1.2 B). Basidia
33.8 - 39.6 x 4.2 — 8.5 um, broadly clavate,
tetrasporic; sterigmata 1.6 - 3.2 um long (Fig
2.1.2C); gill edges sterile. Cystidia absent. Pileus
cuticle a disrupted trichoderm of upright hyphae
measuring up to 14 um in diameter with tubular
or rounded apex (Fig 2.1.3A); context
homoiomerous; gill trama regular, narrow;
subhymenium well developed,
pseudoparenchymatous. Stipe cuticle consisting
of parallel running hyphae measuring up to 15
um in width (Fig 2.1.3C). Clamp connections
present (Fig 2.1.3D).
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JAIfeardd 55 — 8.9 (9) x 39 — 52 um (Q
=1.4), e, foaoxdtss &1 3Gl IRINIBTE, gaTfer,
$o I dd Tegd & W (form 2.1.2 d), s
338 and 39.9 x 4.2 & 8.5 pum, ST JEIRTH],
SoRUING; RS 1.6 & 3.2 um oa1 (Fora 2.1.2 A1),
E TAT TARR AAT MATHR T & AT 14
um T TP SEATER BTSHT BT TP RIS STghISH
(ﬁﬁl 213 TQ); Wm,ﬁlawmﬁﬁ Ao
AISTSHIRIA 3261 TRE ¥ fAmfid, WsiR-arsied,
S3d I Beoll FAMIR Jad BSHI Il drers H 15
um d& BT AY qrell Bl B (R 243 90 | Foi
HorHar SuRed (R 2.1.3 2)

Fig. 2.1.2 (A-C) Hygrocybe miniata: A Hymenophoral
trama with numerous cyctidia: A. Hyphal pegs, B.
Basidiospores, C. Pileus cuticle elements, D.
Cheilocystidia (Scale bars = 20 um).

faa 212 () szyiwzes AfAder &3 fafeefsan
uafgd e sEMAAI®IRA g1 : A §73%a U4, B.
Jeifeaieyid, C. 8% @1 9@l @4Al & dcd, D.
Falfefeefear Jaa sE®I Sl dlsTS H 15 um P DI
HIY
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Fig. 2.1.3 (A-D) Hygrocybe miniata: A pileus cuticle
elements, B. Pileus tramal hyphae cuticle elements,
C. Stipe cuticle elements, D. Clamp connection
(Scale bars = 20 um).

fas 2.1.3 (A-D) : g737lwrgs fAfaver: A. B3® &I dI8d

@4l @ d, B. B ¢MYdd sI3® dfed 98 &4n
@ dcd, C. Sod &I 98] W4l & dd, D. Tl gl
(F»d IR = 20 um)

Collection examined: Himachal Pradesh, Solan,
Shilly forest (1600 mt). 29.07.2018, growing
scattered under pine forest. Dr. VP Sharma and
Mr. Ajeet Kumar (DMR- 71-18).

Remarks:- It is an interesting mushroom,
commonly known as vermilion waxcap, can be
easily identified in field by its small size and bright
reddish orange colored carpophores in grassy
soil. Its macroscopic and microscopic features are
in agreement with the details given for
Hygrocybe miniata by Arora (1986).

(c) Descolea flavoannulata  (Lj.N.
Vassiljeva) E Horak, Persoonia 6(2):
246(1971).(Fig. 2.1.4-2.1.5)

Fructifications up to 10 cm in height. Pileus 7
cm in diameter, convex to convex campanulate

ICAR-Directorate of Mushroom Research

Ahodl B o9 : BHEd y<w, e, Riell a4
(1600 HIeR) | 29.07.2018, TS I+l & Ifava I T
S arel | 81 AUl sl SR s Srelld wER
(SITHIR—71—18) |

feunf}: 718 U areT wereH () B, 39 oMH dR W
afifelte dqADY & A A ST O 8, 3H @t B
HHYTd el # 39 BIT ATHR R TADIC olTel
AR [T S Bl (BUBRI) FRT AT H GEATT S
AP 5 | HD! 88 AR Geraell faIvdmail $I RISt
(1986) BRT ETETIWIET Af7ver @ aR # &y 7Y fdemon
J ferar Sefdr gr T ¥

(1) Swwiforar wddal YAdqer (LjN. Vassiljeva)
E Horak, Persoonia 6(2): 246(1971) (= 2.1.
4—2.15)

Bl & WM (GfIefhae) 10 Wi d6 SHarg forg
gU| BIG & AN 7 A, IS T Wflkd It |
IccTel HSl BT IMBR, Fag Ulell Y1 A TR dIer 9=
(BT @ T BI) Adl D WA Aferad & forw gu
S B dgAI Whod W @hT B3, AT JAefEl
JAaReT, gRIGR, YRUEdl TR PIg Hed T8l Ul
I TRE Bl dRIP; 0.5 HHT AT, Felb! Ylelu Afed
A, @M€ 3R el T | U Hfgel A Afbed A
3ITeT, 0.5 THT AISTg, Ulell 7T, Tl & BR U,
BoolqR, TIGR AT | S6d, #ed H, 85 WH g,
0.8 AH! TS, BRI Ut | <Ah? Uiel W1, SR,
MR BT TR 1.0 AHT AISTS AfRd dleddl ST AT,
THaUiid BIH, @RI, ISR (Whell), UISIER
(FFTHIST) | oldx NERJTT BeelaR Whed, Udhd derd,
AR gRiaR (B 2.1.4 T—d) |

SMfsaad 10.6-17x6.5-9um (Q=1.6), fafdre
SigRa (Ufter) Afed drs Srega™ 9 ddx fafem

ATPR & | [HSYAT (TbIoT), AT Fifed, DT,

Argitherd, SfasAras, fbar R, faar fbed s
g & ugE Ufgad (o 2.1.4 ) | SAfeam 35-45




with broad umbo, surface yellowish brown with
dark yellowish brown (Turmeric) umbo with
olivaeous tinge covered with floccose to
appressed fibrillose scales; margin regular,
striate, not splitting at maturity; cuticle fully
peeling; flesh 0.5 cm thick, light yellowish brown;
taste and odour mild. Lamellae adnexed close
to crowded, 0.5 cm broad, yellowish brown; gill
edges even, crisp, crenulate thick. Stipe, central,
8.5 cm long, 0.8 broad, pale yellow to yellowish
brown, cylindrical, broadened towards base 1.0
cm broad, with volval like remnants, concolorous
with the pileus, hollow, scaly, squamose to
appressed fibrillose scales annulate, annulus
single, superior, ring like, yellowish brown, apical
region striate to parallel lined (Fig. 2.1.4 A & B).

Basidiospores 10.6—-17 x 6.5 — 9 um (Q = 1.6),
broadly ellipsoid to liminiform with prominent
papilla, verrucose, thick walled, congophilous,
cyanophilous, dextrinoid, plage smooth, apiculus
prominent without apical pore (Fig. 2.1.4C).
Basidia 35—45 x 8-13 um, clavate with basal
clamp connection, with oil contents, tetrasporic;
some basidia with yellowish brown bright walled,
sterigmata up to 7 um long (Fig. 2.1.5A); gill edges
heteromorphous. Cheilocystidia 15.7-27.5 x 5-
6.5 um, scattered, clavate to pyriform, granular,
hyaline (Fig. 2.1.5D).

Pileus cuticle a hymeniform, consisting of 2—3
layers bright dark yellowish brown clavate to
subglobose elements up to 30 um in diameter
with septate cylindrical to tubular tipped
elements measuring 5-12 um in width (Fig.
2.1.4B); context homoiomerous; hymenophoral
trama regular, tramal hyphae up to 10 um in
width; subhymenium pseudoparenchymatous,
well developed. Pileal veil elements septate,
granular, up to 5 um in width. Stipe surface
hyphae parallel 4-26 um in width. All hyphae lack
clamp connections.

Collection examined: Himachal Pradesh, Chail,
(2500 mt), 12.08.2018 growing solitary under
Quercustree in Coniferous forest collected by Dr
V P Sharma 2018 and Ajit Kumar (DMR 103-18).
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x 8-13 um, RN Folvy AHgal Afed, el 3T
g, TTAIRS, B SRAFSAT drefl & Twapteh fafed
qrel, URTA 7 um T oars ot gU (R 2.1.5 1), frer
P BR fuaedl| aafRefsar 15.7-27.5 x 5-6.5
um , foTR gU, delde | PR AREwU (TRIRIGH)
MPR B, TFER, URSH (FaArsH) (R 215 )|
BIPb DI SUTAT (F[ChHel) BIFHMBH ATHR Bl
oA 2—3 TRA THD Il TER Ulell R Felde I T
AdTcrareT TelHe arell Bicl 8 fSTdT T 30 um
BIAT & TAT I7H T JoIPR A ol cJger e
WW@??WMS—QumW@?ﬁ?
(R 2.1.4 <) G I, BIAATBRS SR geraierd,
SHA BISW! P TSI 10 pm db; AGEIZHIIH
TSIRPHISHCH GfADRIT | TP BT ARV f3reciged
(W), TMER, AISE H 5um TF | €3 &I Idg TR
4826 um TS el FHMIR $Hadb aq (BTSHI) |
|1 BISWI (Fad dq) § Forra FareH | I3 214
(T—=) |

[ s =y A b -=-“. e
Fig. 2.1.4 (A-C) Descolea flavoannulata: A-B
Carpohores C. Basidiospores (Scale bars = 20 pum).

a3 2.1.4 (A-C) : SeBiforar veial Piger A-B. RBIXE,
C. defifsarend (F@d I” = 20 um)|
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Fig. 2.1.5 (A-D) Descolea flavoannulata: A- Basidia
with Basidiospores B. Pileus cuticle elements C.
Hymenophore Trama, D. Cheilocystidia (Scale bars
=20 um).

R 2.15 (A-D) Svaiferar velal 9ger A deifsaerd
wfea d4ifsar; B. 9% & SUQ@A Telic C. BRAAIBIR
o, D. AaifiRefear (fd IR = 20 (um)|

Remarks: The above examined collection is
typical of D. flavoannulata has given by Niazi et
al., (2007). In its outward morphology it appears
quite similar to D. quercina except in having large
spore and carpophores. It can be differentiated
from D. majestatica by its non-slimy pileus and
lacking squamules cap and larger amygdalid
form shaped basidiospores. It also shows
similarity with D. pretiosain external morphology
except in spore size and not having strongly
rugulose floccose scales over cap and isolated
warts on basidiospores.

(d) Echinoderma pseudoasperula (Knusen)
Bon 1991.

Carpophores: 6.5 cm in height. Pileus up to 5
cm in diameter, convex at first, applanate at
maturity, surface dry, covered with soft tawny to
brown fibrillose scales aggregated into small,
sharp scales at maturity, squamules easily
removed, splitting at maturity; cuticle fully
peeling; flesh up to 3 mm thick white, taste and
odor mild. Lamellae free, 0.4 cm broad,

ICAR-Directorate of Mushroom Research
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Aha-l DI o : AT gewr, arsd, (2500 HieR),
12.08.2018 TGURT IAI | M (FFvpvy) gell & A
THid w9 9 I drel = Sf a1 47 M 2018 3R
Irofd HHR (SITHNR 103—18) T AR fbam 727 |

fewofty : SwIga @ U HUE ATl U9 At
(2007) BT AU T & 7oar Yiger & Ul © | 3T
€T BU § IE & F@T gN T Y e &
T B A a3 IRl (WR) 3R HefeRT (HIaRuRi)
DI BISHR | 39D IR Ul BFD TAT TAMeH DY 3R
TS I (TATSHeewM) eR & SHifsarard &
PRI S HoveCHT | ST fHAT T AT B |
argd WU H AT ISR & MMHR 3R DY UR Folgd
Feaferd el (Felier) T SRITSIRIRI &R fseye
el B B f&am Sy a1 a8 & FicTion & | W
FAFT YSRia oar 2|

(&) vatsAsal YErwar (TaH) 9 1991 |

BB : HATS 6.5 WA | TP BT AR 5 T TP,
Ugel Iadel IAT IRYFIAT TR UK (Teie), |ag
Y[h, FAR Ulel T ¥ bR X AddHd Wbl Gl BIc
Bl & ®U H, URYFIAT UR UMY Whdl, WM o
AT | AT BT S el &, YRudEr WR e,
el I Iu@Eal I TRE | SARI ST Fhall &; &T 3
¥ e HieT Awe, We SR T HeAH | geferdr a1
TF qad, 0.4 HHI ASTg, FEAH AR WX URYUl, Fayed
B T AR AT T R TH ABe IMRH
3TTERTT A THT 3T | Soc1 6 WHI &dl, 0.5 JHT =TS,
MR & e BT T | AdR X T ATl adad (FeH
M), Bod Al IMUR ART JA9IHR, W], Aha
JAITHR NIy SuRerd (s 2.1.6 A-B)

FHfifsaredE 3.5-5.0 x 2-2.5 pum, WIAR—gTF T
IT—T HSHR I AP TATBR, SIREATS,
PN, ATeeRaREl (AgAfheN) (fF 21.7 7) |
SAIREAT 10.8-18 x 11-15 pm, R (Felde) & ATHR

A MU IR DR B, IR FIG0dTel (STRAIRD),
9iTel (RCRweT) 98 dIS 3R ofdTd # 2 um T | g




Fig 2.1.6 (A-B) Echinoderma pseudoasperula
a3 216 () vapTied’ wgsiwwar

moderately crowded, creamish with pinkish tinge
at first covered by a white partial veil. Stipe 6
cm long, 0.5 cm broad, creamish with brownish
to reddish fibrils near the base, cylindrical with
slightly broadened base, hollow, white annular
remnants present (Fig 2.1.6A B).

Basidiospores 3.5-5.0 x 2-2.5 um, oblong to
cylindric in side view and frontal view, dextrinoid,
congophilous, cyanophilous (Fig 2.1.7A). Basidia
10.8-18 x 11-15 um, clavate to broadly clavate,
tetrasporic, sterigmata very broad and long up
to 2 um in length; trama regular, tramal hyphe
up to 8 um broad (Fig 2.1.7B C). Pleurocystidia
absent. Gill edge sterile, Cheilocystidia 15 — 38
x 5-12 wm broad, scattered, sphaeropedunculate
to widely clavate; some with basal septatation,
clavate to cylindrical hyphae (Fig 2.1.7E).

Pileus squamules made up of chains of
elongate to more ellipsoid to globose terminal
elements (brown-walled) up to 10-20 um broad
(Fig 2.1.7D), context homoiomerous;
subhymenium pseudoparenchymatous. Stipe
surface running parallel throughout with
cylindrical hyphae up to 8 um broad (Fig 2.1.7F).
Clamp connections present throughout.

11
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IR | A BRBI BT dAlels 8 um dd (R
217 -9 | eRIRIRefEar srgulerd | frell & B8R
IR, AARIREFEAT 15 - 38 x 5-12 um @IS, IR
T (f[IEr gY), WRIUISHee I ofdr ATIH IR
IMHR (Felde); BB 9 USIHRY (FTTeE) Afed,
IR AHR (Fefde) H AP JodR e=5hl (R
217 3)I

Fig. 2.1.7 (A-F).
Basidiospores,

Echinoderma pseudoasperula. A.
B. Basidia with basidiospores. C.
Tramal Hyphae D. Pileus cuticle elements, E.
Cheilocystidia, F. Cuticle elements (Scale bars = 20
um).

a3 2.1.7 (aF). vBIgTISAT TFSTEqwAT| A.

Ffifsaraad, B. dfifsaay afea S=fifsar, C. ema

BSWI, D. B9® SUAIHS (F51ae FlcHel) Toiie,
E. draifuafRefear, F Su@arae @aqd (Ffeda
Uofliie) (F@d dR =20 pm) |
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(e) WNeolentinus lepideus (Fr) Redhead &
Ginns (1985).

Carpophore 5 cm in height. Pileus 5.0 cm in
diameter, convex to almost spherical when young,
then expanded, surface whitish to light brownish
with appressed fibrillose scales, turns cracked at
some places; margin incurved, irregular,
sometimes with veil remnants hanging from it,
splitting at maturity; cuticle fully peeling; flesh
up to 0.4 cm thick, whitish, unchanging; taste
mild, odour fruity. Lamellae broadly adnate to
subdecurrent, crowded, unequal, of 2-3 lengths,
whitish to yellowish; gill edges crenate to serrate.
Stipe central, 4.8 cm long, 0.8 cm broad,
yellowish white (4A2), covered with brownish
scales, concolourous with pileus, cylindrical, solid;
whitish remnants of velar on the apex of stipe
(Fig 2.1.8A-B).

Basidiospores 6.6 — 8.6 x 3.7 — 4.7 um (Q =
1.8), cylindrical to cylindric-elliptic, smooth,
inamyloid, congophilous, cyanophilous (Fig

L -

Fig. 2.1.8 (A-E) WNeolentinus lepideus A-B.

Carpophores, C. Clamp connection, D.
Basidiospores, E. Pleurocystidia (Scale bars = 20
um).

faa 2.1.8 (A-E) fAglelfea &fofsaw A-B. STUI®IR, C.
FaT FAqeE, D, dHifSHIEIR, E wgeifdeerear
(F>d IR = 20 um) |
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BB AT Sl od H e 4" JaldpR
(afersdtare) & el <ffiFer sraaal (R fafcaar) @t
@ ¥ 99 B § St 1020 um 1S B B (R
217 ), GGT (FeRe) FHIAL A9 EHITIA
RISIURBTSHCH | T3 DI Hlg YoITAT FHMIR el
8% AR 8 um TS JoIBR BIeH! (Ag®) (R 2.1.7
Uh) Felv ATl guicT SURerd |
dha-l &I oIid : f2erers ggwr, Rmer (2500 HieR) |
06.08. 2018, 3@ a1 (3@ 3R TACR) @ Aad
SfeaRerd U | S gY | Al BT GUE SI. o1 O Al
3R #71 39T HAR (SITHAR 93—18) BT T 1T |

fewofi : Iwfaq S T AT & weeer &
gwdr ® S f& afer (1912) g1 fav v &fgsncy
ST B AR W 1ot et i 2 | 39 ol
# 39 el & &t & faerd 89 W [ A |
ARAT 3T H gRafia 8F A ST | UgdT ST el
2| 99T U H BB Ui 9% JOY[H W & §Y
AdPHd Tedl (Fhed) §RT SdT & &, gIsdhleHd
tferds § SweR Reciig $dd (BRW) 84 2
fT®T 3T AT MATBR PR TYIR DR B
BT 8 | SAD! AR TGS & IR T, FrHfeaer
P YA BIAT & Sd1d S AR DY AAE D qoll &4
T HUHR & T 9T H ©RIA B HROT T8 394
1 B 8 | I Bhad IR B o7 U =7 Had 2 |

(8) fFidtere adfofsae (Fr) vegs ik firq
(1985) |

D FUBR FaTS # 5 FH dF 8 & | TP BT
T 5.0 HAI BIAT 8, 54 I8 BICT BT © Al I8 IHI
BT (STel) AT AJIWHaR MATHR BT 8, qoawand
faeIRA BT &, S Adg Fhe a1 8o R T DI
B ® 59 R dqa T el el B € O $o
RIFl TR IR BT 8; FHD Ao FdT feR afew
I SRV & AT | e BId &, IRuFd 8 W
We S ©; $P] a8y al Bl QI a8 I Biall S




2.1.8D). Basidia 18 — 30.3 x 6 — 8 um, narrowly
clavate, tetrasporic; sterigmata up to 3.5 um long
(Fig 2.1.8E); gill edges heteromorphous.
Cheilocystidia 18 30 x 8 15 um in fascicles,
cylindrico-clavate to subcapitate, thin walled (Fig
2.1.8D). Pleurocystidia 23.6 —35.5 x 7 — 10 um.
Lamella edge covered with numerous cystidial
hairs like hyphal pegs up to 90 um long and 7 um
broad (Fig. 2.1.9A-B).

Pileipellis composed of repent hyphe, apical end
cylindrical to capitates (Fig 2.1.9C). Stipitipellis
similar. Hyphal system dimitic consisting of
generative and skeletal hyphae. Clamp
connections present throughout (Fig. 2.1.8C).

Collection examined: Himachal Pradesh,
Shimla Dutt Nagar (1021 mt.) 27 .08. 2018,
growing solitary on dead wooden log. Samples
collected by Dr. VP Sharma and Mr. Ajeet Kumar
(DMR-22-18).

Remarks:- This is an interesting mushroom
growing solitary on rotten wood of Pinus
lambertiana in conifers forest. The species is
easily recognized by creamish carpophores with
brownish squamules.

(f) Lepiota clypeolaria (Fr.) P. Kumm. Der
Ftihrer in die Pilzekunde:137, 1871;
Mycotaxon 75: 137, 2000

Carpophores 6.0 =15 cm in height. Pileus 2 —
7.5 cmin diameter, campanulate then expanding;
broadly umbonate, surface yellowish white (4A2)
with orange grey (5B2) umbo, covered with
appressed fibrillose light brown to reddish brown
(5C4) scales arranged concentrically; margin
regular, feebly striate, splitting at maturity;
cuticle fully peeling; flesh 0.1 - 0.3 cm thick, white,
unchanging; taste mild, odour sour. Lamellae
free, subdistant, unequal, of 4 lengths, up to 0.8
cm broad in the centre, whitish, unchanging; gill
edges smooth to serrate; spore deposit yellowish
white (4A2). Stipe central, 3 —=14.5 cm long, 0.5

13
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AHAT B; T&T 0.4 AH AT Wwg, sraRafia gar 2
e HegH, Bl oIl I | el HIC R TR USHe
A ofdR 99 fedie, Aqgd, F9HH, 2—3 HHl Fdg,
AHE ¥ B UIeT; AR e & PR SRER I oA
TR B & |

Sodl 7 ¥ Rerd, 4.8 W1 <faTg, 0.8 A AlSTS,
e forg 87 Ahe (4A2), R Tl F BT 53,
TP Afed AN, IAFIDR, S, S3 D Y AT R
IR (B5d) & Fhg Fay (FrF 2.1.8 T—) |

TSI 66-86 x 37—47 um (F = 18),
dTITPR H APR dATbR—aTHaSd I, JATIH,
AU, Hilftherd, TaeRaRril (REifther) (R
218 ) | TAFSAT 18—30.3 x 6-8 um e, T JERIBIR,
=g @1 TSt Ui (RRIHET) 3.5 WA I @idTs forg
g0 (w218 ), fird @& AR faww Sumar;
HARIREISIT BT JMMBR 18—30 x 8—15 um BT H,
TAMPR—ISTRIGR A 9 (Faaiuce), udell Rifed

Fig 2.1.9. Neolentinus

(A-D)
Hymenophoral trama with numerous cystidia: A.
Hyphal pegs, B. Basidiospores, C. Pileus cuticle

lepidus: A

elements, D. Cheilocystidia

oA 2.1.9 (A-D) fagicfe7w adfofsa - &g Rifkefsar
ufed Ts BSATIBIRG ST A. 8Ishd Uid, B.
ddifsatwaid, C. ursfaaw agfewsa vebicH, D.
et RiRkelsar
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—1.4 cm broad, light yellow (4A4), surface whitish,
powdery to scaly, yellowish; veil floccose, shreds
distributed along the stipe length; annulus patchy
to finally evanescent (Fig. 2.1.10A).

Basidiospores 10.5 — 15 (16) x 4 — 5.8 (6.4) um
(Q = 2.8), ellipsoid to fusiform with curved
apiculus, dextrinoid (Orange brown in Melzer’s
reagent), germ pore none, hyaline in KOH, not
metachromatic, double walled (Fig. 2.1.10B C).
Basidia 20 — 33 x 6 — 12 um, clavate, granular
throughout, four spored; sterigmata 1.6 — 5.8 um
long pointed (Fig. 2.1.10D); gill edges sterile.
Cheilocystidia 15 — 33.2 x 6.5 — 16.6 um,
crowded, versiform, clavate to balloon shaped,

B. Basidiospores, C. Basidia, D. Cheilocystidia, E.
Pileus trichodermial elements (Scale bars = 20 um).

fa 2.1.10 (v—%) &fderier FarsframadRar u.
ey, 1. dAfearard, . ddfifsar, <.

Nenfifefsar, §. usfoaaa gsaisda aa (W
dR = 20 um)
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lageniform to subcylindric, sometimes with
pedicel, apices rounded, walls smooth, hyaline in
KOH (Fig. 2.1.10E). Pleurocystidia none.

Pileus cuticle composed of turf of hyphoid
elements forming loose trichodermal palisade,
of hyphae which are more or less straight and
erect narrowly subcylindric and some times with
a subapical constriction (Fig. 2.1.10F).
Trichodermal elements measuring 6 — 14 um in
diameter arise from short pedicels and are often
branched and mixed with short clavate to
ventricose elements having rounded apices.
Elongated cylindrical pilocystidial and
subcuticular elements stain reddish brown in KOH
and Melzer’s reagent. Context homoiomerous;
hymenophoral trama subregular to intermixed;
tramal hyphae measuring 10 — 16 um in width.
Stipe cuticle composed of parallel running
hyphae measuring 6.5 —-11.6 um in width. Clamp
connections present in basal mycelium, pileus
tramal hyphae, stipe cuticle hyphae and
occasionally at the bases of basidia, cheilocystidia
and pileocystidia.

Collections examined: Himachal Pradesh,
Narkanda (3000 mt), 12.08.18 growing caespitose
on soil. Samples collected by Dr. VP Sharma and
Ajeet Kumar (DMR 125-18).

Remarks:- The above examined collections falls
in the overall taxonomic limits of L. clypeolaria
as described by Akers and Sundberg (2000). The
fungus is characterized by its fusiform spores and
floccose partial veil which spread in the form of
sheds along the stipe length. It was earlier
reported by Sathe and Rahalkar (1976) from
Poona.

(g)

Tricholoma aurantium (Schaeff.) Ricken,
Die Blatterpilze 1: 332(1915).

Carpophores 9.2—10 cm in height. Pileus 6.2—
9.2 cm in diameter, convex, hemispherical to
campanulate, moist, viscid, variable in coloration

15
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T I oI el Uemad fol 8Y; marvr e
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< TR UTSANIRefedd iR SU @ ac
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yellowish brown (5D8), brown (6D8) dark yellow
(4C8) with olive brown (4D4) tinge elsewhere over
the surface, covered with appressed fibrillose
scales, margin irregular, splitting at maturity;
cuticle fully peeling; flesh 0.8 cm thick, yellowish
white (4A2), with brownish yellow dots near edge,
edges smooth, shape sigmoid. Spore deposit
white. Lamellae adnate, closed, up to 0.9 cm
broad, unequal of 5 6 lengths, yellowish white
with brownish yellow dots near edge, edges
smooth. Taste bitter and odour heavily aromatic
like strong sour smell. Stipe central, up to 9.2
cm long, 1.5 cm broad, orange grey (5B2) equal
in diameter with slightly narrow base, surface
covered with yellowish brown to rusty orange
scales, whole surface appeared in cracked manner
exposing the basic colour, solid, annulus absent
(Fig.2.1.11A).

Fig.2.1.11 (A-E) Tricholoma aurantium A. Carpophores,
B. Basidiospores, C. Basidia, D. Tramal Hyphae, E. Stipe
surface elements (Scale bars = 20 um).

o 2.1.11 (W—3) grzaietar aiRforg v araiwix, 9.
FAfsar, A, s, S Sad 8wl §. Sod
UdE  dcd (FTTSY O¥% Y Tofie) (Fbd 91k = 20 um |
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AH-l Bl Sid : RAM YS9, RB<T (3,000 HieR),
12.08.2018 TAEET H [0 (G & HU H I §Y
9T ST B | AL BT [N 1L 41 T el 3R ST
FAR (SUHAR 125—18) ERT b T |

fewoft : SR S T GUT vor FmsIaicear
@ AW afffer (o) S @ sfasfa amd
g o1 5 U RfR et (2000) gRT afofa faram wrar
21 39 Bad B fRET THH WRI BT RSB
3THR BT BT B Sl 371 A 31MeReT fory gu €8t
DY AqE B R H AT B HY H Bk B ¥ | T2
IS 3R REAPY (1976) ERT YA § U8l F eI fobar
ST gHT 2 |

(8) grs@iedl 3Rf¥rg7 (Schaeff) Ricken, Die
Blatterpilze 1: 332(1915) |

BIUIBIR DT HATS 9.2—10 HHI, TAD BT AT 6.2—9.
2 AHI, W BU (Fad), IERTATHR I B TSl B
3MBR BT, 7, Ferdr, 1 # fafi=rar dram= forg gu
X JT (5D8) W TIPBY I (6D8) & Ulelm (4C8) 3R
3T STTE AdE WR Sfifera 94X (4D4) Fra (fow) ferw
8U, Fele dgad Whell | resifad, Ao sifrafid,
YRYFIAT TR Hed AT fd@rTe; Seell A1 Iucdr g
TRE I Bl AY; &T 0.8 WHT Arer, e forg gu
ABE (4A2), RRI TR 2 dret 31T a1 g, RN JeraH,
MR RIS | TR FUE ABE I &1 | Uefordr a1
T (cTieetT) IS gY, a1 ¥, dIsTs 0.9 AW, 5-6
Aqhe [, R o a1 e | @1 dgar SR a9
W] 7Y S AR G | $3 qrelard Rerd, 9.2 Al
TP daTs, 1.5 HHY @reTs, AN I (582) 9T, ol o
MR Hied FOH &4, Ul R I o A7 ()
AR el (Whed) A ! Ad8, YT T8 IRPHAR
STy e <7 fan €, o, der (Tger) srguRerd
(= 2.1.11 Q) |




Basidiospores 4.5—-6 x 3.5-4(4.5) um (Q=1.7),
ovoid to shortly ellipsoidal containing a single
large oil guttule, inamyloid, weakly congophilous,
acyanophilous (Fig.2.1.11B). Basidia 18-24 x 3.5
x 6 um, clavate, tetrasporic, sterigmata up to 4
um long (Fig.2.1.11C); gill edges fertile. Cystidia
absent.

Pileus cutis a layer of gelatinized loosely
arranged thin cylindrical elements measuring up
to 4 um in width, arising from context hyphae
(Fig.2.1.11D E). Context homoiomerous.
Subhymenium pseudoparenchymatous. Gill trama
regular. Tramal hyphae measuring up 3—=17 um
in width, thick walled. Stipe surface hyphae
parallel running throughout measuring up to 20
um in width. Clamp connections absent
throughout.

Remarks: This species shows fully conformity
with 7. aurantium (Abraham 1993). It can be easily
recognized by its sticky brownish yellow to orange
to dark yellow with olive colouration or tinge over
the pileus surface and stipe with concentrically
arranged scales, cracking and strong odour. It is
closely related to 7. zelleri except in lacking
membranus veil. It also shows resemblance with
7. aurantio-olivaceum in several aspects except
in lacking smaller spores, odourless, olive stains
in gill edges at maturity.
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S¥fifsarid 4.5-6 x 3.5-4(4.5) um (Q=1.7), T®H
Thd §3 ﬁ_g TS URY (guttule) dTed IISTHR A
PR AHTTPR, MRS, AT BRIherd,
vargAhed (o 2.1.11 €) | S=AfSaT 18-24 x 3.5 %
6 um, JIRTHR, TGS, U (R 4 pm
dar (frE 2111 ), F@m () @& R SR
faRefean srguRerd | B5@ &1 @@ FISrs H 4 um dH
Uil JeIahR Uferie 9 Siafersse o Ua diell u=d
ST ST PR BTSWT W SRl § (Rt 2.1.11 $-%) |
BT AN | AIETSHAIA oD Hed | fret
e Frafad | 29 1w @ A dres § 3-17 um
TP, A AR a7 Ffed | o F AaE W ETTW
(e i) @IS | 20 pm T Fa= FHAIR fBarie |
TP TG TR AUR |

fewfY : a7 yonfa & F~rgg  (3TeTEd 1993) &
A1 gof T YR SR 7 | 39 USId $f 39D
BAD B! TS AT o1 W Abiad PHH H Ach (Whedd),
He AT I MY Ald Sifferd T a7 T Afed R diel
A oHx ARAY A1 TR Gt Faferdy uerel § s |
Ul S Adhdl & | fTeeilaR SMaReT 9 89 & 37efrdr
TE YT & Toold! B BB A9LID & | BIS T
(TOIA), Tergar, aRudadr W fral & RRi 0 efffera
W DI BISHR IE YT b A § &1 SR/~ —
Fiferdfera < WY AHIAT eI § |
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2.2 Crop Improvement
2.2 B YR

Geneticimprovement plays an important role
in improving the productivity of strains in
mushrooms. The crop improvement programme
aims to increase the productivity of commercial
mushrooms of India. In year 2018-19 the
improved strains for yield and quality of button
mushroom, oyster mushroom, paddy straw
mushroom and shiitake mushroom were
developed

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 of 245 single spore isolates (90 from
NBS-1 and 154 from NBS-5) were evaluated for
yield, quality parameters and disease incidence.
Eight single spore isolates from NBS-5 were
selected on the basis of high yield and good quality
while 3 single spore isolates of NBS-1 were
identified on the basis of high quality and good
yield. The 3 single spore isolates were selected

Table 2.2.1 : Yield of SSIs of NBS-5 on pasteurized
compost

aifast 2.2.1: TEAGd I WR TANTE5
THTHIATE BT S

SSIs of NBS-5 Average Biological efficiency
ivd-—5 @ gaugans 3itwa oifas gwaraefiedr
NBS-5-651 15.27
NBS-5-767 12.83
NBS-5-773 14.45
NBS-5-1054 11.77
NBS-5-1056 9.85
NBS-5-1064 12.62
NBS-5-1077 12.92
NBS-5-1084 13.34

Control (U-3) 13.89

Control (NBS-5) 12.69

CD (0.05) 0.26

ICAR-Directorate of Mushroom Research

18

GH I ITEHAl H IR B folT ATafie gur

Hecdqul YAl FHET 2| BHd GUR BRIGH B
IeeT IRA & Y G Bl IATEHAT 911 © | ay

2018—19 ¥ gc+ HIEH, ST AYSHH, WRIel HIRRH
3R Rrerd AerEH FY UMER 3R el & Bq Y
2! BT fadra fear |

9 GH BT AT R1H IR

IU ¢4 [UEwl gAaied & fag gdita—1 ug
dIgE—5 | 4 9afa gha fi] gerast
BT JATdT

IO, ToTa IRETERT R T yBY & forg gt
245 UHd dISMY] gUadl (TAGTH—1 | 90 el
THAHIGH—5 A 154) BT HeAIH (AT AT | TAGITH—5
W IATS Yl dISTY] GUFh] Bl Iod IUST AR AT
U & SR TR AT AT Sdfch GAdgd—1 & A+
Tl FIGTY] Gl BT UgdT S9! Sod T[orded iR
3rEEl JUT B AR W Pl T | A Thdl o]
G| P FdF Ud YRIET0T SAT9dh G WR fhar T
SIefd &1 BT AT ITD! AT [orac AR e U]
@ MR TR B 1307 | F SIS SuorelieT THURTS,
TIEIUA—3—1084 Td TGURI=I UAdIUH—5—1077 UTAT
AT (ATferdT 2.2.1 3R 2.2.2) |

Table 2.2.2: Yield of SSIs of NBS-1 on pasteurized
compost

qifa®dT 2.2.2: UEGAFd U W TASIGE—1 D
THYHRATE BT SUS

SSIs of NBS-1 Average Biological efficiency
TIfita—1 & Tagaang  Itwd Sfae yarafierar
NBS-1-14 14.76

NBS-1-23 9.38

NBS-1-59 16.31

NBS-5 12.70

Control (U-3) 12.18

SE 0.33

CD (0.05) 0.65




and tested on larger scale, while two were
selected on the basis of good quality and high
yield. The SSI, NBS-5-1084 was found to be high
yielding followed by NBS-5-1077 (Table 2.2.1 &
2.2.2).

Hybrid development and evaluation in
button mushroom for yield and quality

The hybridization was done between Non-
fertile SSIs: NBS-1, A15 and U3 and a total of 10
hybrids were selected in button mushroom. These
10 hybrids were evaluated on pasteurized
compost. The hybrid NBS-1-90 x NBS-1-42 showed
the high biological efficiency followed by NBS-
1-53 x U3-32 and NBS-1-42 x NBS-1-17 (Table
2.2.3).

Identification of transgressive segregants
in button mushroom

For finding transgressive segregants for high
yield in button mushroom, 300 single spore
isolates of hybrid NBS-5 were isolated using serial
dilution technique. The spawn of 206 SSls was
inoculated in pasteurized compost. Further, yield

18
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Fig.2.2.1: Yield of SSIs of NBS-5, X —axis- SSIs number
and Y axis is % BE.
o 2.2.1 - TANTE—5 & THUGIATS B SUS, X — axis
- UAUHITE "E&r aam Y axis @1 gfavra Sifaw
gHTaEferdr
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UG U9 [UEl & foIg 9e1 g o S fda™
Uq i

TR—TR QT ATAR THATHATS & qd FhROT
geq G H TAGINE—1, T 15 TAT J 13 Td &l 10
HABRI BT T (BT TAT| 39 T GBI BT AT
ITeRGRIG HHRE WR BT AT | Fhr TAdITH—1—90
X TTEGI—1—42 % 92 ifde guTaeiierd Ud TguRr=
TTEIUA—1-53 x Y 3 — 32 TqAT TAGI0F—1—42 X
TIGA—1—17 ¥ UTg TS (qTferaT 2.2.3) |

Table 2.2.3: Yield of selected hybrids on pasteurized
compost

diferdt 2.2.3: URgRed I R Fafd &0 BY
SUSl

Hybrids Biological efficiency (%)
THx Sifas yHTaeiiemn (%)
NBS-1-112 x U3-22 16.07
NBS-1-42 x NBS-1-17 18.65
NBS-1-118 x NBS-1-90 17.95
NBS-1-19 x U3-3 14.26
NBS-1-53 x U3-32 19.43
NBS-1-17 x A15-112 17.89
NBS-1-37 x A15-110 16.60
NBS-1-90 x NBS-1-42 19.90
NBS-1-19 x U3-10 13.29
NBS-1-42 x NBS-1-19 14.16

Control (NBS-5) 18.26

CD (0.05) 0.84

e g H IopPll guddl 31 ggdaq

9 G H Iod IUS b YA B SShM
GeIgeh| I TR B B folg Hah UAHITH—5 @ 300
el SISTTY] Yeradhi bl 3Tl foarr ar foras iRkeret
TIBROT 3FAT JATHSTT (dilution) THAID BT SUART
fopar | uregRed FHIRe H 206 TATHSME B
WIfeT BT Y | A9 gARIGRAT @ ATer I der |
Agfeed Tl @i &S (RBD) H SUST UefoT
T 7T | UBell HeRT H o arell 99 (f3H), 856 &
SaTE (B0, BFd @) AIeTE () St S1erar O
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trials were conducted in randomized complete
block design in cropping room with three
replications. The data was garnered for no. of
days to first flush, Pileus length (cm), Pileus Width
(cm), Stipe length (cm), Stipe width (cm), Fruit
body weight (g) and Yield (g). Analysis of variance
(ANOVA) for different characters was carried out
SSIno 2206, 2207, 2224, 2129, 2171 shown yield of
16% i.e. more than check in 2 flushes (Fig. 2.2.1).

Strainal improvement in
(oyster mushroom)

Pleurotus sp.

Screening of germplasm

In oyster mushroom germplasm were
screened to identify new parents for development
of high yielding strains. The trial was conducted
in randomized block design in 3 replications. Each
replication contained 5 bags. The germplasm used
in study were H-35, DMRP-358, DMRP-116,
DMRP-36, DMRP-88, DMRP-363, DMRP-356,
DMRP-383 and DMRP-254. The yield was found
maximum in strain DMRP-383, followed by
DMRP-26, DMRP-88 and DMRP-356 (Table 2.2.4)

Sare (JH), Soe strar aF Bl Brers (A1) Headr
R (UMW), S (W) & forg snidrst &1 vafa farar
7 | fART Serolt srerat ot @ fog uRad &1 fageryor
(ANOVA) fdwarm 1T | <1 98R | i1 fB=ai &I et
H THUHRNS T 2206, 2207, 2224, 2129 TAT 2171
H 16 Ufaerd aifde Sus ysfia gs (o 2.2.1) |

wgvled 9Sllfd (JTER gH) A w1 Jar
STed B W

TR G | SfAaed BT BHIAT Bl Tg dlfch
Ied UGN Il BT [Ierd B v U Uga! B
U DI ST b | IR Pl I GAREgierdl H Argfeed
i f&oes (RBD) ¥ fdbar 3T | Uid geRTgha 4
g Ol WA 9| 39 AT H SUIRT fHy Y
ST JAT T 35, SIUASIRUT 358, SITHSIRUT 116,
SIYHRYT 36, SITHIIRUT 88, SITHNRUT 363, SITHIIRUT
356, SITATRYUT 383 I SITHIRYT 254 9 | § STA-g e
H T 3fh IUST T SITASIRYT 383 H U AgURT
SITHIIRYT 26, SITHIIRYY 88 TIT SIUHSIRYT 356 H
g TS (arferar 2.2.4) |

Fig. 2.2.2: Evaluation of biological efficiency of Pleurotus strains

a3 2.2.2: wyview € &1 Sfdad gamasfiadr &1 qediso
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Table 2.2.4: Biological efficiency of Pleurotus
strains

arferdT 2.2.4: wgview A & Sfds garaeiiear

Strains Biological efficiency (%)
A Sifas gumasfiadr (%)
H-35 35.333
DMRP-358 43.667
DMRP-116 52.667
DMRP-36 44.667
DMRP-88 86.333
DMRP-26 92.667
DMRP-363 80.200
DMRP-356 83.667
DMRP-383 101.333
DMRP-254 48.000

Development and testing of Pleurotus
hybrids

Seven new hybrid strains of Pleurotus
developed by mating single spores from Pleurotus
ostreatus (DMRP-30) and Pleurotus florida
(DMRP-49). The five hybrids were evaluated for
yield on pasteurized wheat straw. The biological
efficiency was maximum recorded for hybrid
P18102 (79.00%) in two flushes compared to
parents and check. Further, hybridity was checked
using ISSR marker.

arffe gfade 2018—19

wgvicy EdH)l BT faerd gd gdeor

wgRIeY] RIS (SITHIIRUT 30) T Tgv/eed
BlveT  (SITHIAIRYT 49) W Udhel dISTIBH T FHNTH
PRIBR Y/ D A Y PR T [ fby
Y| UE FBRI BT JRAIHT IUS YA D oy
TR T8 gl W fHar a7 | Igat qen g
P & gprael d a1 B8R H AP W 18102 B fou
31fArdH Wfdd yHTaiicrd (79.00 Ufrd) Tof &1 TS |
U: JMSUHTHIAR AP H IUIRT IR Fhdl Dl
S B TS |

Table 2.2.5: Pedigree of the Pleurotus hybrids
arfer®dT 2.25: wyvicy " &I wafd

SI.No  Crosses pedigree Code. No.
HH.  "H} wafa Prs A&
1 DMRP-49(1) x DMRP-30(2) 18102
2 DMRP-49(1) x DMRP-30(7) 18104
3 DMRP-49(1) x DMRP-30(8) 18107
4. DMRP-49(6) x DMRP-30(7) 18108
5 DMRP-49(7) x DMRP-30(2) 18109
6 DMRP-49(6) x DMRP-30(2) 18111
7 DMRP-49(6) x DMRP-30(8) 18112

Fig. 2.2.3: P1802, hybrid of DMRP-49 and DMRP-30
faa 2.2.3: YHARD—49 Td THIRN—30 HT THx f 1802
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The trait heritability and genetic advance
were also calculated for oyster mushroom and
found that the fruit body weight was most
heritable character and possessed high genetic
advance and can be used for selection. (Table
2.2.6)

Strainal improvement in Volvariella
volvacea (paddy straw mushroom)

Categorization of SSIs as homokaryons and
heterokaryons

Two high yielding strains viz., DMRO 463 and
DMRO 484 of Volvariella volvacea were utilized
for the study (Fig 2.2.4). Average yield of DMRO
463 was recorded between 12-35 kg /100kg dry
substrate with average fruit body weight between
14-18 g and fruit body colour- dark brown. In
case of DMRO 484, average yield of 14-40 kg/
100kg substrate was recorded with average fruit
body weight between 14-20 g and fruit body
colour white to grey. SSls from above mentioned
strains were obtained using serial dilution and
plating method on agar minimal medium. On
germination of spores, colonies were selected.
The well isolated SSls were grown on malt extract
medium slants.

3R G & fory o7 demThied qer Safe
TAfA @1 O B TS AR T8 U AT b g A
HAGR TR Fad I O Bl 2 AR S
ST T & | (qTferaT 2.2.6)

FrdRI AT Ficad T (WRTell ) 4 FgA
gaR

FMHRAT vd SNSRI~ & wu d vavygansg
BT qIffHRor

9 I D I[ANA FTeqNIeAT FeqrerdT (ATl
GH) & &I Iod ST T T SIUHSTRST 463 T
SITAARRAT 484 HT Iy fwar a1 (fazx
2.2.4) | SITHITRAAT 463 H 14—18 T & 3T HABI
AR AT TR N [T & HAB b A1 12—35 BT
/100 THUT. h UNER & I/ B Fd U TS
TS | SITHSTRAAT 484 B AT ¥, 14 3 20 UTH B 3
BABR IR R B A ASH I D BABT & A1
14 — 40 fHUT. /100 fHUT. TR BT 3RAT TS €<
PI IS | IR A ST IR FRTSA TIHROT qo
wifeT fafy &1 ST RS ISWIFT affd BH A
THUHeNS BRSBTS @ SfERer W,
DI BT =TI T 727 | 3L IE H 37T fHhy 7Y
TAYHRS &I Alee (ehia HIfea e W ST
T |

Table 2.2.6: Heritability and genetic advance of oyster mushroom traits

qIferdt 2.2.6: ANYICY G BT qANIIE Y9 JARS YIfa o1

Traits Heritability(Percent) Genetic Advance value % means
or qemrfaca  (dfererd) IgaflRre garfa a1 ufaera area
Pileus length 54.231 26.103

GH BAD DI A48

Pileus breadth 64.514 30.923

g AP Bl drelg

Stipe length 69.144 31.052

T 31TdT S BT AdTE

Stipe breadth 39.770 21.004

T 3RraT Sad @I dles

10 FB weight 81.479 70.341

10 Qg@ hADTI hl 9N

Yield 73.018 34.270

SENI
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DMRO 463

Fig. 2.2.4: Test strains of Volvariella volvacea

form 2.2.4: redRIeT FicafRrar © weor A

DMRO 484

100 SSls from each strain were screened for IS A F Bl 100 TATAANG BT BhIT &1
their growth behavior on paddy straw and their G3TTel TR DT U1 AT & R § A & forg B
characterization as homokaryon and TS 3N SHIHRAN T ReIHRAT & ®U & gdT
heterokaryon. Differential downward mycelial Aequrguig fhar T | =TS ST Hradiferae

M A FIeIRIAT T I SITHIARST 463 TAT
484 P THUHINMS § FI=TaT BT 9T el | SITHIRST

140

- 463 # el 100 THURATE H A Dheel 19 THYHIATS €l

Em T 37Tl R AHhAdYad a6 AR Ht 19 TATANS

H § DA 7 THUHIATS H G GaTel W Al e

e ARAferTe Ter JAT W & 73 vd odf fad W > 10

E . ~+~Growth on Tth day ﬂlﬁ Gﬁ? ; Eﬁ wd ﬁ Eﬁ- Tlg

E 10 ~=Growth on 9th day (%B[ 2_2_5) |

g . o . .

- TR e eray 1 SISTY] HeEAT H, €T YT
b e R AP FENTHT AT T B JMER W
é"“\— ‘?\- ékv@\“@}g-;g_v‘é‘v%v&vévévévévévé?évévéf gﬁqﬁzﬁ,‘ﬁaﬁ:{ Pl gﬁ[ gfdera @7 g[ﬁ Gl T|—5£| Qﬁ:{

Single spore isolaes of DMRO 463 SITHARRAT 463 ¥, 72 UL THATHAE @1 ygae

Fig. 2.2.5: Downward mycelial growth of selected BEIGRAM & ©Y § DT TS | SITHASTRAAT 484 T ¥,

SSIs of Volvariella volvacea strain DMRO 463 on Hl 100 THUHATS H | dadl 13 THUHATS & &7

paddy straw 3 TR Fholdydd 9¢ 3R 39 13 # | dad 8

o3 225 99 YATd R FT@RIar qiealrar €A THTHATE § & FHGEAL B 9 R 91T € garer W

SIUHARST 463  TATd TATHIME BT e ATl .
reref e e dg e qreRfiforga Ty yelRia gs | s
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growth revealed the variability in SSIs of I/
volvacea strains DMRO 463 and 484. In DMRO
463 out of 100 SSls, only 19 SSls grew successfully
on paddy straw and out of 19 SSls only 7 SSls
showed fast downward mycelial growth on paddy
straw i.e. >10cm on 7™ and 9" after inoculation
and they were designated as heterokaryons (Fig
2.2.5).

Among spore population of V/ volvacea, high
percentage of homokayon was confirmed based
on their downward mycelial growth on paddy
straw. In strain DMRO 463, 72 percent SSls were
designated as homokaryon. In DMRO 484 strain,
out of 100 SSIs, only 13 SSlIs grew successfully on
paddy straw and out of 13 SSIs only 8 SSIs showed
fast downward mycelial growth on paddy straw
i.e. >10cm on 9% after inoculation and they were
designated as heterokaryons (Fig 2.2.6). In DMRO
484, overall, 54 percent SSIs were designated as
homokaryon.

Though the population of homokaryon is very
high, however, their mortality and inconsistency
in growth on paddy straw were observed as
serious drawback for their further selection and
utilization in breeding programme. SSlis
designated as heterokaryons were selected for
their cultivation trials in mushroom house (Fig.
2.2.7).

Development of Volvariella volvacea

hybrids

In total 28 cross were made between slow
growing SSIs of DMRO 484. Out of that 11 hybrids
were successfully developed (Fig 2.2.8) and their
spawn was prepared successfully on wheat grains
for their field trials.

Molecular screening for MAT A locus genes

The mating types of selected single spore
isolates, isolated at random from Vo/variella
volvacea strains DMRO 463 (A mating type locus
alleles A2) was determined by molecular
screening using primers designed according to

ICAR-Directorate of Mushroom Research
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ffaRag @ wu # ugarr T (kA 2.26) |
SITHSRSN 484 H, HeA 54 TR THUHAS Bl
BHAGRAN & ®U # UgarT 17|
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Fig. 2.2.6: Downward mycelial growth of selected
SSIs of Volvariella volvacea strain DMRO 484 on
paddy straw

foF 226 99 YA W FredRder dieaferar |
SITHARSN 484 & JAfTd vEUYITS B renATH
ariiferaer uter

T, BB RAN & W@ 98d SaTaT g, fhw
T alTel TR S9! Jogax i Wy # IR fARawar &1
U BRIFH H $9D Y7 =TI IR IUARET & oy
& TR HH! 791 T3 | IR & wu # fafed
THAUHATE DI G 3MMarT H 9 Tell Wefoif & forg
AT T (R 2.2.7) |

qred AT died T & Gzl &I fadra

SITHSTRAAT 484 & He T A fasprereiiel TaUHas
& 1 G 28 BRI BY T | 7 A 11 HhR ABEAYID
fawfid gu (o 2.2.8) iR 3719 ©Wa wefol & forg
g TFI W 9D T DI AHedgad AR b
AT |

MATA tdd S & fore smurfae wpifsir

TG oA T SITHIIRR 463 (Tdh HHANTH
TIY Alhd JHfdded! U 2) A IGReD AER W
3TN T Y AT Thel JIITY] Yeradhl &l HHRTH
Ugfi o1 ERoT 31oTfaes WHIFIT @& ATe A fham
S greaRderr aieaférear & T FENT TTRY STl
(TIST 1 TqA TFST 2) B IPH D JJAR IR
UIgHRI BT SUANT b wam | f4usiel WA 218U bl
o T dTel THUHINS & <7 39 G ARl & fory




DMRO 463
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DMRO 484

Fig 2.2.7: Selection of fast growing SSIs of Vol/variella volvacea strain DMRO 463 & DMRO 484 on for
cultivation trial.

o 2.2.7: @Y e & AU 7 RTaT FicadRrgr & SITHIR3N 463 Ud SITHIRSN 484 & dofl O fawraziia
THUHIATE BT FI

Fig 2.2.8: Hybridization between selected slow
growing SSIs of Volvariella volvacea strain DMRO
463 on paddy straw

o 228 oM YA W FreaRdar Tcanar g+
JITHARS 463 & A % fa A fawrasiia gagasns
@ 9/ g
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FIGINITT JogvrT & SIUHINRIN 463 T & 7 Thdl
IISTY] Il § AR U A6 Si (A2 —HD 2) &I
gfte &1 7 (s 2.29) |
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Fig 2.2.9: PCR amplified DNA bands from selected
single spore isolates for identification of mating
type (HD2) of Volvariella volvacea strain DMRO 463
R 2.2.9: T RIT Tied T 1 SITHIARIN 463 B
AR TI3Y (HD 2) & UgdM & foay =afia gaa
o] gorgsl 9 fifleR yaftfa digay dvsw

Rict® &1 argalie gur
faftr=1 Nfsar @ aoamE 4 gfg <R sl @
forg Rrers ¢4l ( DMRO-327(L,) ) @1 DMRO-
329(L,) ¥ Uebel dISIIV] BT YAHROT Ud Hedld
fRreTe r T SIUHARS 327 (L) Td SITH3TRSN
329 (L,) & Ul SISTY] Gerdrehl bl STerT foharr T iR
gRTaT HIfSAT R fafr=T amome ®RI (25°C, 28°C,
30°C, 35°C) R ST HeAid fhaT T | THTHaE
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the sequences of the A mating type genes (HD1
and HD2) of V. volvacea. MAT A locus gene (A2-
HD2) was confirmed in 7 single spore isolates of
DMRO 463 strain of I/ volvacea for their further
hybridization with SSIs carrying opposite mating
type (Fig 2.2.9).

Genetic improvement of shiitake

Isolation and evaluation of single spores
from shiitake strains (DMRO-327 (L,) and
DMRO-329 (L,) for growth rate studies in
different media and temperature

Isolation of single spore isolates of shiitake
mushroom i.e. DMR0O-327 (L,) and DMRO-329 (L,)
was performed and further evaluated on saw dust
media and different temperature ranges (25°C,
28°C, 30°C, 35°C). Growth characteristics of SSI’s

AR BT TR fIRvarel gor gig <), gig Ues
B <G AT | A TeTe THUHIATE BT Jodih el
DI GG H Tl BRI S forg far 1am | <M1 Riera
T 9 B: Tdhel dISI9] Yeradhl 1 aa+ 30° Afeqasd
ATHAM W B g B MR TR FANH TISY AhY
SeareH & ferg fopar |

TAUHRNE & ST FHNTH 218U Ugd : ]! RIeTd
T W A Gebet dISY] (L1, 13-2,L-3and L-1,L,-
2,L,-3) YUED] BT I FANH <I8Y HADR IS &
oy fopam T | 30° Wfeda AUHA ¥ S TS
# gfg UeRid g2 1 39 THUESTS &1 UHHT B
PRIT AT 3R B: G [A6ad by T {56 I
T AT SITHSTRI 327 TAT SITHSRST 329 BT JeaT
# 30° Afewaa dowE W gy yehia g8 |

Table 2.2.7: Growth of different shiitake strains in different media and temperatures

drferst 2.2.7: faft=1 Afsar ik aam@ W R R €49 @1 sdifaaq 3fg

Shiitake strains Radial growth of mycelium (mm)  Growth at different temp. Colony morphology
R €+ arfifer @1 feaa gfg (Freft) faft= areme R 3fg Pl wufdsm
MEA SDAM SDM 25°C 28°C 30°C 35°C
(malt (saw dust (saw
extract agar dust
agar) media) media)
DMRO-2 88 78 75 +H+ - + - Submerged, white mycelium
SlefH,
DMRO- 16 90 84 77 -+ +H + - Aerial, white mycelium
TGN, Ahe
DMRO-26 87 80 74 +H+ - + - Submerged white mycelium
ST, ARRATCII
DMRO-35 88 79 76 +H+ it + - Submerged, white mycelium
STel T, |ha AR oI
DMRO-95 90 86 81 +H+ it + Submerged, white mycelium
ST, he AIRATTerd
DMRO-327 90 87 85 - +H + - Aerial, white mycelium
I, AH
DMRO-356 90 84 78 ++ +H + - Aerial, white mycelium
I, AH
DMRO-329 90 85 80 ++ +H + - Aerial, white mycelium
TGN, Ahe
DMRO-430 87 81 77 ++ +H + - Aerial, white mycelium
TGN, Ahe
DMRO-623 89 82 79 +H+ it + Submerged white mycelium
ST, ARRACIIH

+++ Fast radial growth%t%ﬂﬁ:{ BT @Ra Tt giE; + slow radial growth of strain I @1 H& A IfE; - no radial growth of

strain T 31
ICAR-Directorate of Mushroom Research

26



arffe gfade 2018—19

Table 2.2.8: Clamp connection observed in mating type of hybrid strains
AIfeT®dT 2.2.8: B AT I THNMH <39 ' URT TAT T T ba2

S. no. Hybrid Clamp connection Growth in 25 °C Growth in 30°C
. RGN FAT HARE 25° dfewaw w® gfg 30° dfeaw w gfg
1 L4-1x L4-3 + + +

2 13-3x L4-1 + + +

3 13-1x L4-1 + + +

4 L3-2x L4-1 - + -

5 L3-1x L4-3 - + -

6 L3-1x L3-3 - + -

7 L3-2x13-3 - +

8 L4-2x L4-3 + + +

9 L4-1x L4-2 - + -

10 L3-2x L4-3 - + -

11 L3-1xL3-2 + + +

12 L3-3% L4-3 - + -

13 L3-1x L4-2 - +

14 L3-2-x L4-2 + + +

15 L3-3% L4-2 - + -

mycelium i.e. growth rate, growth pattern, were
observed. Collected SSI's were evaluated for
clamp connection microscopically. Six single spore
isolates from both of the shiitake strain were
selected for mating type hybrid production based
on growth at 30°C. Six hybrids by crossing SSls
from two parental strains of shiitake were
obtained.

Mating type identification between SSI’s

Three single spore (L-1,13-2,L-3and L-1,L,-
2,L,-3) isolates from both of the shiitake strain
were selected for mating type hybrid production.
These SSIs showed growth in 30°C. These SSls
were crossed together and six hybrids were
developed which showed growth on 30°C
temperature in comparison to the parental strains
i.e. DMRO-327 and DMRO-329.

Cultivation of mated dikaryotic mycelia on
saw dust

Six hybrids by crossing SSIs was cultivated on
saw dust substrate for evaluation of crop
production (Table 2.2.9).

27

IR slsd RAfed ArgHiferar &) grrar w @l

THUHINE BT 1T BB IR fHU T B Fhi
P Wl A I BT JeTbd HRl P folq gRIaT
YR TR BT T8 (qTferdT 2.2.9) |

Table 2.2.9: Evaluation of the six hybrids on saw
dust
AIf®T 2.2.9: QT YINTEIR WR B: I ST RATDA

S. Hybrid strain Clamp Yield (gm)/
no. connection/ No. of
spawn run fruiting
. at 30° bodies
H.  HPx oA FA T Sus (¥™) /
3. DI/ BB
30° Afeary B T
dIgHTT O
T XA
1 L4-1x 13-3 + 630g/39
2 [3-3x L4-2 + 823g/49
3 L3-1x L4-1 + 716g/38
4 L4-2x L4-3 + 582g/33
5 13-1x 13-2 + 700g/33
6 L3-2-x L4-2 + 10g/1

ALPILI—Grd e e
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2.3 Crop Production

2.3 el SdlgH

Study of different parameters of casing
and its effect on yield of white button
mushroom

Fourteen casing materials viz. coir pith
(CP), Coir pith + garden soil (GS) (50:50), Coir
pith + garden soil (80:20), coir pith + brunt
rice husk (BRH) ( 50:50), coir pith + brunt
rice husk ( 80:20), coir pith + Farm Yard
manure (FYM) (50:50), coir pith + FYM
(80:20), FYM + garden soil + coir pith
(50:30:20), FYM + garden soil ( 50:50), FYM
+ brunt rice husk + garden soil ( 50:30:20),
FYM (100%), garden soil (100%), garden soil+
burnt rice husk ( 50:50) and Burnt rice husk
(100%) were tested for different parameters
such as pH, electrical conductivity, organic
carbon, NPK (Nitrogen, Phosphorus,
Potassium), water holding capacity (WHC),
particle density, bulk density and their effect
on the yield of button mushroom. Nitrogen
and phosphorus content were very high in
all the casing materials. However, potash
content was low in all the casing materials
except in pure coir pith, Coir pith + garden
soil (50:50) and Coir pith + garden soil
(80:20). More than 8 pH was recorded in case
of pure FYM and burnt rice husk. Maximum
water holding capacity was recorded in case
of coir pith + brunt rice husk (80:20).
Maximum vyield of (12.52kg) was recorded
in coir pith + FYM (80:20).(Table.2.3.1)

Evaluation of vyield potential of

Hericium on saw dust substrate

Yield potential of nine strains of Hericium
viz. DMRX- 445, DMRX- 859, DMRX- 780,

ICAR-Directorate of Mushroom Research
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wWd d¢d g @ U9 R T 3 fafr=
ARrfiexy dor s9® YyHTdl T AeuAT

d GH BT IS W A SR IREfest s
% pH, fa=[a arerear (EC), Sifdw HTed, ASge —
BRBIRA — GITRITH (NPK), STl &RUT R B &FdT
(WHC), YT &9, go T-cd T 39 JHTal & folg
@l 14 DRIT AT YT AR FooT AT &I
(Coir pith) (CP) + *FI @1 fIEET (GS) (50:50), RIS
HSSIT JAAT I&T (Coir pith) (CP) + T BT FEET (GS)
(80 : 20), ARIS HSSI AT I[&T (Coir pith) (CP) +
STel §U @TaeT BI AT (80 : 20), RIS ASGI 3reraT
T[&T (Coir pith) (CP) + TTeR T @1 (FYM) (50 : 50),
RIS Hoo @l I&T (Coir pith) (CP) + &R @I
@re (80 : 20), MER BT WIS + A &I et +
ATRIST HSSI 3rdl T[&T (Coir pith) (CP) (50 : 30 : 20),
MR P W + T DT FSET (50 : 50), TR BT @IS
+ STl gU TG BT R + T BT HET (50 - 30
1 20), MIER &1 @< (100 ufcrera), T @7 AT (100
gferera), a3 &1 el + el 8¢ Arad & 31 (50
: 50) TAT el U AT DI YT (100 URIRIRT) BT URIeTor
o T | Y SRIT JrRf § Ao den BRhRA
BT | g SATET UTg TS | Bedifeh, g AR Hooll
T I[ET a1 HIIR oo, ARIT ST 3ferar [&T (Coir
pith) (CP) + &7/ &I fACET (50 : 50) 3TR ATRISA HAwoll
3FeFaT [&T (Coir pith) (CP) + T @1 BT (80 : 20)
DI BISH 3 THI HRAT AR # TIereT &1 AT B
of | Y MR PI WME 3R Sol §Y aae] B YAl b
ATl # 8 ¥ 3frd Ui A gt fhar A | Aikad
HOGIT 32T T[&T (Coir pith) (CP) + STel §Y AT &I
T[T (80 : 20) B ARl H ITTABAH el SRYT &7 TS
TS | RIS ASSI 31qdT T[&T (Coir pith) (CP) + &R
BT @IS (80 : 20) H 3MfHad U (1252 fHIT) ura
BT TE (Arferant 2.3.1) |

UIGT UINTEIR WX EVIRgT &1 SUW &9dl &l
L IC |

EIPTH & Al Al TAT  DMRX- 445, DMRX-
859, DMRX- 780, DMRX- 778, DMRX- 779, DMRO-
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Table.2.3.1 Physical and chemical parameters of casing soil tested for button mushroom production

AIfAPT 2.3.1: T 91 G IARA & fag S 13 ST ga1 @ Wi va Iwmate Refier

Sam. Material pH EC N(kg/ha) P (kg/ha) K(kg/ha) WHC (%) Particle Bulk Sud
no. AR flga figa AEgioa wiesikd 9idR@a el A9 density density
THHAT Ardbdr  (kg/ha) (kg/ha) (kg/ha) @I &HAT YT O-9cd  ded  Yield
T (%) Ucd
1 CP(100) - - 689.92(H)  30.24(H) 1167.04(H)  67.65 1.26 026  8.920
2 CP+GS

(50:50) 7.6 675 627.2(H) 0(L) 32256(H)  42.71 1.62 0.77  7.703
3 CP+GS

80:20 7.3 225 815.36(H) 23.52(H)  555.52(H) 55.78 1.61 0.52 9.699
4 CP+BRH

50:50 - 878.08(H)  32.48(H)  1.61(L) 72.26 1.17 0.34  8.025
5 CP+BRH

80:20 - 1034.88(H) 28(H) 1.43(L) 74.10 1.19 0.30  10.353
6 CP+FYM

50:50 7.4 1676 972.16(H) 45.92(H) 3.42(L) 55.30 1.49 0.61 11.260
7 CP+FYM

80:20 - 1160.32(H)  47.04(H)  3.51(L) 61.90 1.26 0.50 12.528
8 FYM+GS+CP

50:30:20 7.5 1640 1003.52(H) 41.44(H) 2.10(L) 49.25 1.74 0.73 11.593
9 FYM+GS

50:50 7.8 1968 909.44(H) 21.28(M) 1.07(L) 36.44 2.22 0.98 10.680
10 FYM+BRH+GS

50:30:20 7.6 = 878.08(H) 35.84(H) 1.81(L) 44,74 2.10 0.91 7.642
11 FYM100 8.5 1199  940.8(H) 41.44(H)  2.10(L) 47.59 1.85 0.74  8.187
12 GS(100) 7.8 418 752.64(H) 28(H) 1.27(L) 27.19 2.98 1.09 5.963
13 GS+BRH

50:50 7.8 749 752.64(H) o(L) o(L) 36.85 2.22 1.00 8.901
14 BRH100 8.3 - 595.84(H)  48.16(H)  4.07(L) 64.70 1.08 0.46  7.216

DMRX- 778, DMRX- 779, DMRO- 440, DMRX-
525, DMRX- 917 and DMRO- 423 were
cultivated on saw dust substrate. Two kg
substrate was filled per bag. Spawn run was
completed in 28-30 days. Highest BE
(13.17%) was recorded in the strain DMRX
917 followed by DMRX 778. While, lowest BE
of 0.24% was recorded in the strain DMRX
780. However, no fruiting was recorded in
the strain DMRO423 (Table 2.3.2).
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440, DMRX- 525, DMRX- 917 @ DMRO- 423 @1
IRTET UINTEIR OR Tl 1 T3 IR D] ST & BT
HATH BT 11 | AP el # T BT, UrareR w_1
T | ARRATORA & WAt @ Ufshar 28 — 30 a1 #
T g2 | fman Sifds yvraeiierar (13.47 ufrer)
T SITHSTRUGT 917 H UG TgURT SITHIIRUGY 778
H g5l oY TS| Safs Ged HH Afad gwraeiierar (.
24 YfI9d) T2 SITHSRTERT 780 H TS TS | BT,
T SIUHIMRSM 423 H fHfl UBR &1 Bad <= Pl
el e (@rferet 2.3.2) |
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Table 2.3.2 : Yield and biological efficiency of various Hericium strains

arfarer 232 - fafr= &R €9 &) Suw vd wifas yHraeiiear
S.No. Strain Yield (Kg.) Bioligical Efficiency (BE %)
+.9. Rk Sy (feurr) Sifaw ywraehierar (BE %)
1. DMRX- 445 1.10 11.06
2. DMRX- 859 0.67 6.71
3. DMRX- 780 .024 0.24
4. DMRX- 778 1.25 12.59
5. DMRX- 779 1.19 11.95
6. DMRO- 440 0.79 7.90
7. DMRX- 525 1.31 13.17
8. DMRX- 917 0.60 3.02
9. DMRO- 423 0.00 0.00

Evaluation of yield potential of different
strains of milky mushroom

Nine strains of milky mushroom viz. CI-17-01,
Cl-17-02, CI-17-03, CI-17-04, CI-17-05, CI-17-06,
Cl-17-07, CI-17-08 and CI-17-09 were tested for
their yield potential using wheat straw as basal
substrate. Substrate was pasteurized in the tunnel.
Highest BE (35.83%) was recorded in the strain
Cl-17-04 followed by CI-17-07. However no spawn

T g @ A= 9 @1 Sud gwar &1
B IC |

o g @ A ' g C-17-01, C-17-02,
Cl-17-03, CI-17-04, CI-17-05, CI-17-06, CI-17-07, Cl-
17-08 TAT CI-17-09 T ST ITh! IUST &HdT BT
9 T B AU @1 T SR 39 PR A SR
YR & WU H 8, B Y3TTel BT SUANT fhar 137 |
YR &1 A H UTRergRIdbRol fhar am | dead
3fde Sifde goTaefierar (35.83 Ufderd) 9 Cl-17-
04 H Ud GgURII Cl-17-07 ¥ Tl &l g | BTaAifd,

Table 2.3.3: Yield and biological efficiency of various milky mushroom strains tested

darfer®r 233 - Wi Y (A= AT g €9 @) Sua vd ofds gwaraefiear
S.No. Strain Yield (Kg.) Bioligical Efficiency (BE %)
B4, T Suw (feu) Sifas gwTaefiear (BE %)
1. (Cl-17-01)DMRO-981 0.762 2.93
2. (CI-17-02)DMRO-982 5.569 21.42
3. (Cl-17-03)DMRO-810 6.350 24.42
4. (Cl-17-04)DMRO-938 9.317 35.83
5. (CI-17-05)DMRO-302 -
6. (Cl-17-06)DMRO-313 3.268 12.56
7. (CI-17-07)DMRO-983 6.585 25.33
8. (CI-17-08)DMR0O-984 -
9. (CI-17-09)DMRO-985 3.454 13.28

ICAR-Directorate of Mushroom Research

30



run was recorded in the strains CI-17-05 and ClI-
17-08. Lowest BE (2.93%) was recorded in the
strain CI-17-01.

Development of ready to fruit bags of
shiitake using DMRO-388s

Ready to fruit bags of shiitake was developed
using saw dust substrate. Two kg wet substrate
was filled in each bag. Bags were autoclaved at
1219C for 1.5 hours. Spawning was done
aseptically @ 3% on wet weight basis. After bump
formation, cold shock treatment was given. Blocks
were then inserted in the bags and circular holes
of one inch diameter were made all around the
bags. Bags were kept for fruiting at 20-22°C. Pin
heads start developing after 4-5 days of making
holes which developed in to mature fruit bodies
within next 2-3 days.

arffe gfade 2018—19

T Cl-17-05 TAT Cl-17-08 § ®Ig W4 fadrd T
& fhar | e A Sifde ywraeiiedr (2.93
gfaerd) 9 C1-17-01 ¥ Tof BT TS |

SITHIAR3TT 388 HT IUANT Id RIcd & IS T
Be 97 &1 fae™

YRIST UINTEIR BT IUANT Rl 8¢ RIerd & &1 ¢
Be T TAR fbY 7Y | URAH 97 31erar O | & fHum
TH UINER 9T AT Ol Bl 15 ' B forg 121°
Afewa™s qUAE &R fHar T | 79 9R MR W 3
GeTT B &R IR W1 BY AT | 99 TST B D 918,
Plcs e ferar 2 Iu=R f&ar Tam | aguRr Jal
# i @1 i fHar 17 iR O & TR} 3R Th
39 AN dTel MATBR GG 91 Y | Il BT Herd
AT & Ty 20 | 22° AHIH AIUAM H 3@ 137 |
Il H YRR BRA B 4—5 &7 918 U4 v Favarm
UR¥ B Y ST 3Tet 2 ¥ 3 &1 # uRuda wetdrg
% w9 # fIwfia gu|

Fig.2.3.1: Ready to fruit bag of shiitake mushroom
o 2.3.1: Riere g@ @ I8 ¢ e 97
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Cultivation of oyster on oil palm residue

A trial was conducted to use oil palm waste
for cultivation of oyster mushroom (Pleurotus
osteratus var. florida). The cultivation trial of
oyster mushroom on oil palm residue (frond leafs
and Chips) was conducted in ICAR-Indian Institute
of Qil Palm Research (ICAR- IIOPR), Pedavegi,
Andhra Pradesh . The three methods were chosen
for pasteurization/ sterilization i.e. hot water
pasteurization, Chemical treatment and
Sterilization using autoclave. Each treatment
named as T, T, and T, respectively with 6 bags
each. Good spawn run was achieved in T, and
chemical method treatment i.e. T,. Fruit-body
development was achieved in T, treatment in
oyster mushroom but with low biological
efficiency. 7richoderma contamination and no
growth were observed in boiling method i.e. in
T, treatment.

dd drs Ul WR AT G 31 Al

IR GH (gviey divcvew et hallRsT)
P Tl P U T qe JURTE P ITANT HA B
T ¥ Th Re {6 | dd ars sTuiie
(TTSU= Ud fored) WR SIURER GH B Wl YRIETOT Bl
AT HIHATY — ARARI T TS AT FRAT
(ICAR - IIOPR), USRI, oy wew # fdar |
eGSR 3ierar fAorieRer & foru o fafert o
AT T O b TRA ST UTeEgRIGRYI, RIS
SYAR Td 3ifeTdeid BT SUANT BB ATHIHRT | TAH
SYER # 6 9 BT IUAMT A1 11 3R I T, T,
qern T, AW e | srewt "o faer T,
SUER H T S Ay arel SueR g T A
BIRIE T 1T | SiUer gw # T, SUER @ S
Hodr faera i fdar Tar dfe gad &4 Sifas
TR BTRIA @1 ST Fabl | TRH B B fAfer g
T, SWIR & T8d grgp/ed |HHY TRl T 3R
el goR @1 ghg T2l <@ Bl el |

Fig 2.3.2: Fruiting of Pleurotus osteratus var. florida in T, treatment

e 23.2: T)SUaR A wyvicw givcvew [ Bl 1 ®od
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2.4 Crop Protection
2.4 B GRe

Holistic management of selected diseases/
pests of different mushrooms

Survey, collection and identification of

diseased samples

Survey of Sonipat and Panipat districts of
Haryana was conducted during 2018-19 to record
the incidence and vyield loss due to wet bubble
and dry bubble disease of button mushroom (Fig
2.4.1). In total 17 places were visited during this
survey. Average disease incidence of 14.23
percent was recorded for wet bubble disease
(Mycogone perniciosa) whereas, 17.29 percent
was recorded for yellow mould disease
(Myceliophthora lutea). Observations on yield loss
were also recorded which revealed that expected
yield loss of 35.35 per cent was recorded for wet
bubble and 16.25 per cent for yellow mould
disease. Wet bubble disease was recorded more
severe as compared to yellow mould disease. 100
per cent wet bubble disease incidence and highest
yield loss (90%) was recorded in Sher Mallpur
area of Panipat district.

120.00
100.00 -
80.00 -
60.00 -
40.00 -

20.00 -

Disease incidence and yield loss (%)

faft= g @ =Tafa /= meishal o1 e
R

I Al BT Gd &1, GUBOT a1 ygar

BRITOM 157 & AU o1 uriad forel 9 ge
G (3 2.4.1) & AT FeAgalT TAT YH JeAgall 0T
P PR TG YD/ R USTaR JHAT Pl GOl B
% forg av 2018—19 & IR FA T T | 39
HIET & TR el 17 WA BT IRT fHAT 717 | e
A T ( FIBITIT GBI ) B AT H T BT
AT UPIT 14.23 ol BT 1T Sfafds diar wses
RN (FTERITIBIRT JIcan) @ AiTel | AT T 3iad
ThIY 17.29 GFAT o | USMAR JHAM BT PR 91
3ol B TS | 399 uar o ® % el gergen T &
PHIROT 35,35 TR TAT GIell ATSeS I B BRI 16
25 Tferd USTaR JHAM Sof [T AT | ell Ardes
(Fer Fies ) IAT BT AT H IMAT FAgelt 9T BT THR
THTY ol BT 7 | aTHiad f7el @& IR AR &5
100 TfcTRI el gAgell T Yeblu Ter it Uerar
JHAM (90 Uferera) &< b T |

s [ncidence of wet bubble (%)
mmm Yield loss due to wet bubble (%)
w Incidence of yellow mould (%)

= Yield loss due to yellow mould
(%)

—2 per. Mov. Avg. (Incidence of
wet bubble (%))

—2 per. Mov. Avg. (Yield loss due
to wet bubble (%))

——2 per. Mov. Avg. (Incidence of

| |
0.00 ‘.\ g e :\ " . T O vellow mould (%))
& ‘@bé) & {o\@-& “QQS“Q@Q\\ Qo‘ vyv\&,&\ W Q‘Qé@“'é\ —2 per. Mov. Avg. (Yieldloss due
SEFE LTS \Qfﬁf-& P« to yellow mould (%))
St PTF O P W
X Q,\\Q‘ (&) &
Localities

Fig 2.4.1: Survey of Sonipat and Panipat districts of Haryana to record incidence and yield loss due to wet
bubble and dry bubble disease of button mushroom (2018-19)

A 2.4.1: 9¢91 g & M1 AT AT YD Al T S HROT AT YHIY GAT IZAR JHAM BT Gl A D
forg gRamom WS @ \iva qen urfiua el § adevr (2018—19)
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During survey, observations on some other
important diseases were also recorded. Among
those diseases dry bubble disease exhibited 20
percent disease incidence with 5 percent yield
loss. Besides this brown plaster mould
(Populospora byssina), false tuffles ( Deihliomyces
microsporus) and mummy disease (Virus) were
also identified with 10, 6 and 4 percent disease
incidence respectively.

Disease management

Evaluation of chemical elicitors (7 no.),
microbial and botanicals pesticides (14 no.) and
synthetic fungicides (8 no.) was done under /n
vitroconditions at three different concentrations
against Mycogone perniciosa and Agaricus
bisporus by Poison Food Technique (Falck, 1907).
Observations on diametric mycelial growth were
recorded after 12 days of incubation and per cent
inhibition of both host and pathogen was also
calculated. The treatments which were found
effective under /n vitro viz., Chlorothalonil
(0.05%), Thiophanate methyl (0.05%), Biorub
(0.1%), Sheath Guard (0.1%), Prabal (0.1%),
Kresoxim methyl (0.05%), Difenoconazole (0.05%),
Derisom (0.1%), Somgaurd Silver (0.1%), Salicylic
acid (0.01%), 2,1,3-Benzothiadiazole (0.01%), 1-
Octen-3-ol (0.01%) and Azoxystrobin (0.05%) were
tested for their protective and curative activities
against wet bubble disease (Mycogone perniciosa)
under mushroom house conditions.

/n vitro evaluation of chemical elicitors

It is evident from the data presented in Table
2.4.1 that all the test chemical elicitors inhibited
growth of Mycogone perniciosa and Agaricus
bisporus as compared to control. Among all the
treatments 2,1,3-Benzothiodiazole registered
highest mycelial growth inhibition of M.
perniciosa (71.76%) and minimum growth
inhibition of A. bisporus (3.87%) followed by

ICAR-Directorate of Mushroom Research
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HIEU & SR B 31 Ge=g I DT FAIRTT o1
TS PG| T I H YD gAGAT 9T BT 20
gfererd Uebla o $9 BRI 5 Yfaerd YR Jhar
T AT | S0 AT TS WIRER Ales (F/Ge7/vIvT
FIgH1), B Shed (ISETerTITIgRred AIg®IvTIve)
qel #R I (@ERE) @ Al ggEE @ TS der
ST T YHY BH: 10, 6 AT 4 U urEl
T |

AT gSE=

farema SMER qH-1d (BT 1907) §RT FIHITIT
gAIIITT AT TR JIgvaled & g i fafder
Ad=oll § w—gr7 Rl & d8d Iafe Fspyat
(. 7), GeISIE TAT A=Al ArRISaRD (4.
14) TT RFATCH HHSARID (. 8) BT MMbar b
T SEEA (§79g997) & 12 A 96 dad
(Frgféreraer ) 9ig <ama &1 IR @1 T8 TA1 gRurd
3R IATSTH QI & ITERIE DI TOFT B T8 | G
e Rl & dga Menm gager T (FFHr7T
gRrgreT) & faeg AHA™ TAT SUAR HRIGAT &
o TaRIM & d&d YMTaeiTell SUDRI 37Ifd dRRIc et
(0.05 Ufcrerd), formmeie fRemge (0.05 wfcrera), aRIRe
(0.1 uferera), Sfer € (0.1 ufaerd), wraet (0.1 Ufcrer),
e Hergd (0.05 UfR),  SEWAIGHNSIT
(0.05 gfcrera), S (0.01 Ufaer), ATTe RieaR
(0.01 wfcrerd), Aefagferd 3t (0.01 Ufer), 2, 1, 3
— JafeRfeaSiiar (0.01 UfIRI), 1—-37aE—3—01
(0.01 wfererd) Torm TolaRAREIfae  (0.05 Ufrerd) &1
QRIeTo fham T |

INafs fAshs®l &1 57 fag] ATda

arferat 2.4.1 % TITY 7Y i<l & udr o & &
dgidd DI Ja N H e By U S e
=pY®l 7 BT gARGIET Al TIRET
FZVGIvT B g1 H ADT B | Tl STARI H 9 2, 1,
3 IIRRISAT g4 g & $aF Jha
DI AGH SATET AT (71.76 FTAWd) & TA T FTEVIIVH
P ghg P AIH BH fawg (3.87 Ufiwd) BT
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Table 2.4.1: Effect of different chemical elicitors on vegetative growth of Mycogone perniciosa and Agaricus

bisporus under in vitro

aiferdt 2.4.1: 37 fagl Rafoal @ dsa @rgaivi7 gfifgiar aon viR#w arswylve & awfas Jfg w fafaa

IrafIe frshs el $1 9T

Sr. Chemical Mycogone perniciosa Per cent Agaricus bisporus Per cent

No.elicitors argwlTT gAiRrEar inhibition viIR®Y Figwivy inhibition

%, NS Diametric mycelial growth IO Diametric mycelial growth ITHG

i frsese I dadl q gig (mm) yferera I dadl A gig (mm) yferera

Concentrations (%) Concentrations (%)
AT (%) AN (%)
0.0025 0.005 0.01 Mean 0.0025 0.005 0.01 Mean
HIEY HIEY

1 1-Octen-3-ol 68.88 67.21 62.12 66.07 26.59 83.09 82.42 79.10 81.54 9.40
1-3fe-3-0l

2 Salicylic acid 50.89 49.22 44.13 48.08 46.58 86.08 85.41 83.09 84.86 5.71
Hefrarsfors e

3 Methylsalicylate 76.32 74.65 69.56 73.51 18.32 77.32 74.65 73.56 75.18 16.47
fersa deirgele

4 2,1,3-Benzothiadiazole 28.23 26.56 21.47 25.42 71.76 88.33 87.66 83.57 86.52 3.87
ERSIRPISHINIE]

5  Benzoic acid 81.09 79.42 74.33 78.28 13.02 71.88 70.21 65.12 69.07 23.26
ERSIECES]

6 Chitosan 87.33 85.66 80.57 84.52 6.09 31.23 29.56 25.47 2875 68.05
BIECIAT

7 Methyl jasmonate 85.08 83.41 78.32 82.27 8.59 53.89 52.22 47.13 51.08 43.24
flenge SieMe

8. Controlda 90.00 90.00 90.00 90.00 - 90.00 90.00 90.00 90.00 -
I;

9. Mean 70.98 69.52 65.06 - - 7273 7152 68.38 - -
Hreyg

salicylic acid with 46.58 percent growth inhibition
of Mycogone perniciosaand 5.71 percent growth
inhibition of A. bisporus. Chitosan was recorded
as least effective treatment by exhibiting only
6.09 percent inhibition of diametric mycelial
growth of Mycogone perniciosa followed by
methyl jasmonate (8.59%).

/In vitro evaluation of microbial and

botanical pesticides

/n vitro evaluation of 14 microbial and
botanical pesticides revealed that highest

35

TP d1C AferaTsiord 37 o BT gHrrarer
B gig Bl 46.58 URTEd IR ¢ rgwvey &1 gig
PI 5.71 U TP 3Taeg fhaT | FrgeiarT & G
FH YIETe] SUER URI AT SN AI@TT
g B AT Bad ghg ™ 6.09 Tfrerd
3fa%og 8s | S 918 [HYTge GV BT I (859
gicrerd) JET|

geroiia qom arafas Arefisiiasres &1 g7 fAg?
BT

14 GEASIal qAT IEITAD ARSI AT D] B v
g7 M X Ul o & /& SRIAA (G447 7elar
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Table 2.4.2: Effect of different microbial and botanical pesticides on vegetative growth of Mycogone perniciosa
and Agaricus bisporus under in vitro
arfadr 2.4.2 : g7 fag) Ry & asad argainiT deifdreiar aen viR%w argvylver @) e 3fg w fafde eroha
TAT aEEfad ARfSiareial &1 g9

Sr. Microbial and Mycogone perniciosa Per cent Agaricus bisporus Per cent

No.botanical pesticides grgHilT gHifaiar inhibition vIRBY Figvgivea inhibition

$. Yeofld iR aufad® Diametric mycelial growth Iawg Diametric mycelial growth TG

SR IMIKICRINED I dadl q gig (mm) yferera I dadl A gig (mm) yferera

Concentrations (%) Concentrations (%)
AT (%) AN (%)
0.025 0.05 0.1 Mean 0.025 0.05 0.1 Mean
HIEY HIEY

1 Biotilisc 39.55 32.42 26.53 32.83 63.52 81.74 79.15 7891 79.93 11.19
qrarfefos

2 BioRub 29.23 221 16.21 22.51 74.99 83.82 81.23 81.12 82.06 8.83
EIRIEC]

3 SheathGuard 24.19 17.06 11.17 17.47 80.59 82.74  80.15 80.04 80.98 10.03
ofer TS

4 Somguard 22.08 1495 9.06 15.36 82.93 84.81 82.22 82.11 83.05 7.73
AT

5 Derisom 20.73 136 7.71 14.01 84.43 87.03 84.44 84.33 85.27 5.26
RTH

6 Pacer MA 32.56 25.43 19.54 25.84 71.29 79.97 77.38 77.14 78.16 13.15
Ja U

7  Prabalizcy 26.35 19.22 13.33 19.63 78.19 88.25 85.66 85.55 86.49 3.90
ECR|
Zivion M 60.32 53.19 47.3 53.60 40.44 79.30 76.71 76.47 77.49 13.90
Agpulse fungicide 64.09 56.96 51.07 57.37 36.25 77.53 74.94 7470 75.72 15.86
USRI BHETD

10 Agpulse krimicide 68.31 61.18 55.29 61.59 31.56 67.32 64.73 64.49 6551 27.21

11 Agpulse nematicide 70.42 63.29 57.4 63.70 29.22 70.98 68.39 68.15 69.17 23.14
U A e

12 Paddy straw mushroom
culture filtrate 77.3 70.17 64.28 70.58 21.57 27.00 2441 24.17 25.19 72.01
TRl G e fihege

13 Shiitake mushroom 84.64 77.51 71.62 77.92 13.42 14.34 11.75 11.51 12.53 86.07
culture filtrate
Riera g dael+ fhege

14  Hericiummushroom 80.52 73.39 67.5 73.80 18.00 3499 3240 32.16 33.18 63.13
culture
IR gra HaelT fiege

15 Control 90.00 90.00 90.00 90.00 - 90.00 90.00 90.00 90.00 -

16 Mean 52.69 46.03 40.53 - - 67.12 67.84 69.99 - -

ICAR-Directorate of Mushroom Research
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mycelial growth inhibition of M. perniciosa was
registered by Dorisom (Pongamia glabra /
Pongamia pinnata (Karanj tree). However it found
inferior in encouraging the growth of A. bisporus
over Prabal. Prabal showed only 3.90 percent
growth inhibition of A. bisporus, whereas Dorisom
registered 5.26 per cent inhibition. Culture filtrate
of Shiitake mushroom showed minimum growth
inhibition of M. perniciosa and highest growth
inhibition of A. bisporus (86.07%).

/n vitro evaluation of synthetic fungicides

Synthetic fungicides (8 no.) were also tested
in vitroagainst Mycogone perniciosaand Agaricus
bisporus. Both the test fungi were completely
inhibited by the treatment of common salt at
0.025t0 0.1 percent concentrations. Based on this
observation, common salt is recommended for
spot treatment of wet bubble disease to check its
further spread. Among commercial fungicides,
azoxystrobin showed highest inhibition of mycelial
growth of Mycogone perniciosa(72.23%) followed
by kresoxim methyl (68.72%) and thiophanate
methyl (62.12%). Minimum inhibition of Agaricus
bisporuswas registered by chlorothalonil (3.56%)
followed by thiophanate methyl (4.16%). Except
Huwa San and common salt all the treatments
showed less than 20 percent growth inhibition of
Agaricus bisporus. Overall all the test fungicides
except chlorothalonil, encouraged the growth of
Agaricus bisporus at the concentration of 0.025
to 0.05 percent however, inhibited the mycelial
growth at 0.1 percent concentration.
Chlorothalonil increased the growth of A. bisporus
at 0.1 percent concentration.

Field evaluation
Protective activity

Thirteen treatments which were found
promising under /n vitro conditions in inhibiting
the diametric mycelial growth of Mycogone
perniciosa with minimal effect on the growth of

37
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/ G fo=ier (BRI 98) TH g &
FI% gfg Faiftd WR q% fawg gs | aufl, yara
D IR Y FTEVGRT DI ghg DI 9@ H g4 R
URIT AT | YT H U sy @ gfg W RIm 3,
90 YT B Sravgdl UTs T8 STaih SR ¥ 5.26
AR srawgdt uE TS | Rier g & doer fhege
H vg gAfEser B ghg gATH Aawgdl al U
FIZvReT  (86.07 Ufcrerd) B gl H HaiRidh Fa=agdl
arg TS |

Ridfed whae® &1 57 fAg] ATdHa

s fagl Refoal & d8q @rser77 gHiRkrar
qT TIREw FIgvgive & faveg fHafce whearas
(9. 08) BT UTeAoT BT AT | ST URIEAT H 0,025 A
0.1 Ufrerd HATST # AHRI S99 & ISUAR ERT BHHha
BT HYU BT | JTHEAT IS T8 | R B 3R w®
AT FAAT T B M Bearg @1 Wi & forg
THTel SYAR B AT 0T BT FGRT BT TE |
RIS BHEATID] H A TARIRL T H ATBITIT
GHIISIITT B Had ghg DI Aaied Aqwgdr (72.23
gfererd) oTg T | 39 918 BIAARTH ez (68.72
gfcrerd) dem Rrme fMerge (62.12 gfaerd) &1 =
o7 | FARIAANS GRT FIRBT FIZvIveT Bl ATH
Jawgdl (356 Ufer) Urg TS | $9S d1¢ e
fRermse (4.16 Ufrera) &7 wor o | fAw gar 9+ qen
M= SII0T & 3TetTal T SUART § T7RBY FI5vave
@Y gig B rawgar 20 ufaerd 1 ff w9 wrg g | Riw
FARIIAS & FATl FHY HY H Teror fHy Ty
T GHEARS | TINGE FIgwRy bl g B
0025 | 005 UfEd d% UrcdTed fdbar| Ty,
Fadp ghg Pl 01 IR |FIAISH dd AaHG
T | FARISATA § ¢ FZvgve @ g 0.1
gfcrerd g2 |

d RTH

TRETHD PRIDATY

T Al v g7 Rl & dgd aserH
gHIREANT B AR dde glg B Aawgal H
TSP UTU T ORE SUARI Bl 39 ARETUHD
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Table 2.4.3: Effect of different systemic and non-systemic fungicides on vegetative growth of Mycogone

perniciosa and Agaricus bisporus under in vitro

qIferdT 2.4.3 : 57 fagl & q8d F1gH1717 gHRRFIaT a1 IR%W Figwgive 3 dia) 3fg w fafder yomeflag aen

R-—yvellag BHEARISI &1 YA1d

Sr. Fungicides Mycogone perniciosa Per cent Agaricus bisporus Per cent
No. B% &-TTeTdH FIgHITT gHARETar inhibition vIR%e FIgegive inhibition
Diametric mycelial growth avg Diametric mycelial growth Jawg
I dadl q gig (mm) yferera I dadl A gig (mm) yferera
Concentrations (%) Concentrations (%)
AT (%) AN (%)
0.025 0.05 0.1 Mean 0.025 0.05 0.1 Mean
HIEY HIEY
1 Azoxystrobin 28.99 25.66 20.33 24.99 72.23 87.38 81.40 79.30 78.35 8.12
2 Difenoconazole 40.86 37.53 3220 36.86  59.04  86.80 83.90 8270 8175 6.15
SIEfhTh TSI
3 Kresoxim methyl 32.76 29.43 24.10 28.76 68.04 86.30 84.47 84.00 83.44 5.64
BT fAemge
4 Thiophanate methyl 38.09 34.76 29.43 34.09 62.12 87.68 85.75 85.33 84.77 4.16
fRrirhe fAermge
5 Metiram+ 4552 42.19 36.86 41.52 53.86 80.50 69.90 6943 68.87 18.61
Pyroclostrobinesrhje +
HARA + UTERIFARG o
6 Chlorothalonil 42.97 39.64 3431 38.97 56.70 88.62 85.97 85.90 84.85 3.56
FAREA A
7 Huwasan 47.85 4452 39.19 43.85 51.27 39.82 28.88 29.41 28.32 63.66
gaT |
8 Commonsalt* 0.00 0.00 0.00 0.00 100.00 0.00 0.00 0.00 0.00 100.00
AAI FqoT
9. Control 90.00 90.00 90.00 90.00 - 90.00 90.00 90.00 90.00 -
I;
10 Mean 4129 38.67 34.47 - 73.04 67.81 68.15 - -
HIEY
*Not analyzed
*fareeryor 8 forar T

A. bisporus were tested under field conditions
against wet bubble disease through their
protective application i.e. treatment before
artificial inoculation of the pathogen in casing soil
(Table 2.4.4). Thiophanate methyl (0.05%)
registered highest control of wet bubble disease
(89.54%) and highest mushroom vyield (17.911%)
followed by a botanical pesticide- Dorisom

ICAR-Directorate of Mushroom Research
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STTIINT AT TERT HaT H TSI D HIAH R0l
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g UeER (17.911 UfTed) o &=+ H Haied
YATaHTRY UTIT 1T | S 91 aTafad Aot




arffe gfade 2018—19

Table 2.4.4: Effect of protective application of chemical elicitors, botanical & microbial pesticides and synthetic
fungicides on management of wet bubble disease (Mycogone perniciosa) of Agaricus bisporus

aifa®T 2.4.4. IRsw argegiver & Wl gagar A (FrgHialT gifgiar) & qeaohda arefisfaaremes) aon fRhfes
BHGARIG S GREAVITAS ITUANT T 991

Treatment Disease intensity Disease control Crop yield Days taken of Fruit body weight

SUAR T gl M iz %ad dgaR first harvest Bl ATHIR
(%) (%) (%) yoUH Had § qor (IFTH)

AN drat foq (g)

Chlorothalonil 10.98 84.78 12.62 23 10.71

FeIRISe et

(0.05%)

Thiophanate methyl 7.54 89.54 17.91 23 13.19

Rra+e g

(0.05%)

Biorub 35.93 50.19 8.17 23 11.04

IR (0.1%)

Sheath Guard 19.76 72.61 12.42 22 10.67

9T T (0.1%)

Prabal 22.98 68.14 14.25 22 11.49

Tarel (0.1%)

Kresoxim methyl 1.18 98.37 14.30 22 10.32

Frafean fHersa

(0.05%)

Difenoconazole 6.86 90.49 10.20 24 12.20

SISHAl BIATSIA

(0.05%)

Derisom 4.22 94.14 16.19 23 10.01

<SE%H (0.1%)

Somgaurd Silver 17.49 75.75 11.07 23 9.30

arTTS Riear (0.1%)

Salicylic acid 13.52 81.26 13.33 22 13.42

Hefrarsferad arat (0.01%)

2,1,3-Benzothiadiazole 11.25 84.41 15.54 24 11.87

IR fearsia (0.01%)

1-affae-3-ol

1-Octen-3-ol (0.01%) 22.35 69.01 7.86 26 10.05

1-affae-3-ol

Azoxystrobin (0.05%) 1.05 98.54 7.61 27 11.80

Inoculated control 72.13 - 3.44 22 5.15

ErpraxeT =T

Uninoculated control 0.94 - 17.57 22 11.11

W BB g

CD Hret 9.66 14.16 5.23 0.64 2.83

0.05

ALPILI—Grd e e
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(Pongamia glabra / Pongamia pinnata (Karanj
tree) at 0.1 per cent concentration with 99.55 per
cent disease controland 18.51 per cent yield (Fig.
2.4.2). Under Dorisom treatment, crop took 23
days to reach the harvesting stage and produced
fruit bodies of 10.01g average weight. Fruit bodies
of highest average weight (13.42g) were obtained
under salicylic acid (0.01%).

Curative activity

The treatments which were found effective
under /n vitro in evaluation of chemical elicitors,
botanical and microbial pesticides and synthetic

Dorisom (0.1%)

Uninoculated control

— SR ( GH7fAr wiar  arEEr faeier (B
G&T ) BT AT AT | SHH 0.1 GeTeId HDH-=01 B AT 99.
55 Hfcrerd INT =0T e 18,51 Uferd SR (s
2.4.2) T P TS | SRIH SUAR & T8d Bad 23 faT
P 37afy § FHerE o AFT BT TS TAT 10.01 I 3iId
IO & Bl AMHR IaTed fhy | Aeiarsfers this
(0.01 wfcrerd) & dgq Haifrd A avi (13.42 TTH)
P ol MBR I fby 7|

SUARTHD PRI DAY

v g7 Refodl & d&d grgermT gHrersier
qAT TIRBT Frgvive & fawg II=e fsheiaT,
TS TAT FeASIAr ATeioiaaTers qr Refes

Prabal (0.1%)

Inoculated control

Fig 2.4.2: Effective botanical pesticides against wet bubble disease (Mycogone perniciosa) of button

mushroom under mushroom house conditions (1 to 5 curative activity and 1-6 protective activity)

foa 242 g 7 Rafadl & d8ad e = & M1 §aAgar AT (77331717 gHiena) & f[awg yamaemed

arfae ARASiaee (1 9 5 STAaRIAS SRIGATT a1 1-6 A& HRIGATY)

ICAR-Directorate of Mushroom Research



arffe gfade 2018—19

Table 2.4.5: Effect of curative application of chemical elicitors, botanical & microbial pesticides and synthetic
fungicides on management of wet bubble disease (Mycogone perniciosa) of Agaricus bisporus

qIfer®t 2.4.5: PIRFw argegive & e gagen A (FrFHi7iT gifeie) & 9daa R Tarfe frads, aqwfas
IR geohida arfisha e don Rieifed vhaaRe & STAREE JATIART &1 Y919

Treatment Disease intensity Disease control Crop yield Days taken of Fruit body weight

SUAR T GBIy T Foror %ud dgrark first harvest Bl ATHIR
(%) (%) (%) Yo Had H aoi (UTH)

A arel fad (g)

Chlorothalonil 5.32 92.62 16.11 23 11.04

FARIS A

(0.05%)

Thiophanate methyl 2.85 96.04 21.61 22 10.22

e frenga

(0.05%)

Biorub 27.56 61.79 10.70 23 12.41

IR (0.1%)

Sheath Guard 50.44 30.07 6.99 23 11.08

ey S (0.1%)

Prabal 0.33 99.55 18.51 22 11.49

aTel (0.1%)

Kresoxim methyl 0.00 100.00 12.83 23 10.46

wrafead g

(0.05%)

Difenoconazole 2.38 96.70 8.28 22 10.37

ST BT

(0.05%)

Derisom 0.47 99.36 16.27 22 11.66

SR (0.1%)

Somgaurd Silver 1.17 98.38 14.31 23 10.61

TS Riear (0.1%)

Salicylic acid 2.44 96.62 13.79 22 10.93

deiarsferd 3 (0.01%)

2,1,3-Benzothiadiazole 3.43 95.24 14.96 22 11.65

2,1,3-dSfern fearstrer

(0.01%)

1-Octen-3-ol 14.48 79.93 13.43 27 10.25

1-affae-3-ol (0.01%)

Azoxystrobin 0.00 100.00 5.40 27 11.14

USRI (0.05%)

Inoculated control 72.13 - 3.44 22 3.73

SEIEAUEREN

Uninoculated control 0.94 - 17.57 22 10.63

W B iz

COME 9.11 13.53 4.85 0.63 2.28
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fungicides against Mycogone perniciosa and
Agaricus bisporus were also tested under field
conditions for their curative activities. It is
apparent from the data presented in Table 2.4.5
that thiophanate methyl (0.05%) registered
highest mushroom vyield (21.61%) with 96.04
percent control of wet bubble disease (%) and
followed by a botanical pesticide -Prabal (Opuntia
sp + Oryza sativa) with 18.51 percent yield and
99.55 percent disease control at 0.1 percent
concentration (Fig 2.4.2). Under Prabal treatment,
22 days were taken by button crop to reach
harvesting stage after spawning and fruit body
of 11.49g average weight was produced. 100
percent disease control was recorded under the
treatment of kresoxim methyl (0.05%) and
azoxistrobin (0.05%) however, they drastically
reduced the yield as compared to uninoculated
control and effective treatments like thiophanate
methyl and Prabal. Kresoxim methyl and
azoxistrobin were found very effective under /n
vitro conditions however under field conditions
they did not perform well. Sheath guard -a
microbial fungicide showed minimum disease
control (30.07%) with minimum mushroom vyield
(6.99%) as compared to other treatments. Biorub
(0.1%) a biological microbial consortium exhibited
average disease control (61.79%), however under
this treatment fruit bodies of highest average
weight (12.41g) were obtained.

ICAR-Directorate of Mushroom Research
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HHEATD B JAThe H TG T G SYARI BT
$Ih ISUINIHS PRIGA & forv Wd Rerfaal &
dgd qevr far | arferdt 245 H U A
el | uar o ® & e fyersa (0.05
gfererd) SIURINT H it G UER (21.61 Ufcrerd)
qAT 31 et T (Ffererd) # 96.04 Uferera 307 &=
TSl @I TS qAT 3AD 1€ IIfad ARG gad
(S77aferar - IS + SVl ¥Wergar ) T T of |
a4 18.51 Ufaerd USTaR @7 0.1 IR HAd==o1 |
99.55 Hfcrera T 3T <t far T (R 24.2) |
Udd SUAR & ded W= & d1€ B helg axol
TP Uga H qea—gH BAd 4 22 T BT FHI M
3R el ATHR BT AT aoTd 11.49 TTH AT | BIATRTH
s et (0.05 Ufcrera) @ TSIRIRSIEA (0.05 Uferera)
SYIR & d&d 100 fera T 8307 g5 far 13m |
A, IS AIgelcs RS T JoTaerell SUaR]
S Rratheie fAenge den yad &I o | §9 SR
¥ ISR # 9K fRrae o8 13 | W w7 Refoat
P TEd BIfead Bgd der ToiRIRSIfed &
YITaRIell ITaT T | denfy, gers Refoai § s+
geeid d8dR el urar n | efier — e Ueh Jenolidl
HHIARIG & | §AH T SUART &1 Tl H =IAaH T
3o (30.7 Uferd) & |1 =}ATH YR USER (6.99
gfrera) o TS| 9ERe (0.1 wfe) e e
JeHSdIg FAS & | 3949 3id T =0T (61.79
UfcreTd) U T | @Rfl, 9 SUAR & d8d %l MBR
P AaifeIs T aot (1241 T™) Ui fasam T |
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2.5 Post Harvest Technology
2.5 BAdIaR grenfirel

Effect of post harvest treatments on the
shelf life and quality of mushrooms during
storage

The white button mushroom (Agaricus
bisporus) var. NBS-5 and oyster (Pleurotus sp.)
mushrooms were stored in polyethylene bags of
150 gauge at ambient (25°C) after treating with

Moisture (%)

m0day
82 4 days

[N I I 4
o ols o
NN A Q‘p&a i

Treatments

Fig.2.5.1. Changes in the moisture content of button
mushroom stored at ambient temperature

faa 2.5.1 : aRATN U ) AvSIRT 9 g ) T
a1 § gRad+

o B N W B u

Physiological loss in weight (%)

0.1% CA
0.2% CA
0.3% CA
0.1% AA

Treatment:

0.50% CC

o
AEE

5
S8R
S g c 8

HAUSRY] ® SR G & Sfla-—dIdl ¢a I[0Tdel
TR HHdlaR STARI &I 94919

¥9d geH GH ( PINe argeive ) b TE
5 T SRR ( weiew W) G B FEe (o
H gaF) & Ay W RAfgd e (041, 0.2 Td 0.3
UfcreTd), Teepifads 31T (0.1, 0.2 Td 0.3 UfISId), B

Physiological loos in weight (%)
=

u 0 day
u 1 day
2 2 days
m 3 days
0
4 dyas
§53g ’
= 3355
g§§§$*§§§833203_ 0 day
SogdmadamP e L q
QQQOGNETA§§~Q‘E
ddEHNgs
Treatments

Fig. 2.5.2. Physiological loss in weight (PLW) in
different treatments of button mushroom at
ambient temperature

fom 252 : gRAM aUIE R Feqa gHw > A=
IUARI & d8d AR # IRRFBAT JHaE (PLW)

0 day
u1day
2 days
u 3 days
m 4 dyas

Fig. 2.5.3. Physiological loss in weight (PLW) in
different treatments of oyster mushroom at ambient

temperature

3 253 : gRATN AUHHE W AT GH D
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citric acid (0.1, 0.2, 0.3%), ascorbic acid (0.1, 0.2,
0.3%), chitosan (0.1, 0.2, 0.3%), calcium chloride
(0.25, 0.50, 0.75%), aloe-vera gel (10, 20, 30%)
along with control (water dip). A significant
reduction in moisture and physiological loss in
weight (%PLW) was recorded in all the treatments
during 4 days storage with highest reduction in
control (Fig. 2.5.1, 2.5.2 and 2.5.3). Aloe vera gel
and chitosan were not found suitable chemical
dip as there was a significant colour change
during storage and the produce was un-
marketable after 2-3 days at ambient
temperature. Out of different treatments, 0.3%

(0.1, 0.2 TF 0.3 UfTeTd), HfeTTH FARTSS (0.25, 0.50
Tg 0.75 UfAerd), TAART et (10, 20 T4 30 Ufrera)
P YT SUIAR B & SR URIeh agae (25°
AfeaasT) TR 150 T & UfeligfRrel™ dai # woeiRa
far T | AR T B WSRO Ay & IR T
SUART H 91 R R A IRREFAT JHEHA
(% PLW) Seole™ w4 | HH URIT AT Sdfd 3D
Jor 1 | Peldd H e 3R Bl e Bl el (o
251, 252 TG 253)| YA oid 3R PHrgerad
AT f&U Iugdd Tl Uiy MY ST g9 SUEAR
% dgd gRIe aroee W 2—3 femi 918 Ire fauoH

Table 2.5.1: Effect of different treatments on the protein content in button mushroom var. NBS-5

AIfea®T 2.5.1: 9e G 6w @iy 5 9 grd a3 ) A= Su=Rl &1 g+e

S.No. Treatments Protein (% on dry wt. Basis)
. ITAR I (b R IR o) gfae)

0 day 4 days

0 f&= 4 f&=
1. 0.1% CA 32.40 32.00
2. 0.2% CA 32.10 31.80
3. 0.3% CA 31.85 31.70
4. 0.1% AA 36.60 32.06
5. 0.2% AA 32.18 32.00
6. 0.3% AA 31.90 31.80
7. 0.1% Chitosan 33.10 33.00
8. 0.2% Chitosan 32.95 32.80
9. 0.3% Chitosan 32.78 32.60
10. 0.25% CC 32.75 32.40
11. 0.50% CC 36.60 32.20
12. 0.75% CC 32.25 32.04
13. 10% AG 30.10 30.00
14. 20% AG 29.80 29.50
15. 30% AG 29.30 29.10
16. Control (Water dip) 34.10 33.50
Factors C.D. SE(d) SE(m)
Factor(A) 0.476 0.238 0.168
Factor(B) 0.168 0.084 0.059
Factor(A X B) 0.673 0.336 0.238
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Table 2.5.2: Effect of different treatments on the fat content in button mushroom var. NBS-5

aifer®t 2.5.2 - e G S gdivg 5 § g1 751 ) A= SuERl &1 y9e

S.No. Treatments Protein (% on dry wt. Basis)
HE. STAR TIdA (YIF AR IMER o) yfaer)
0 day 4 days
0 f&=1 4 f&=
1. 0.1% CA 3.40 3.20
2. 0.2% CA 3.20 3.00
3. 0.3% CA 3.10 2.90
4. 0.1% AA 3.50 3.40
5. 0.2% AA 3.30 3.20
6. 0.3% AA 3.20 3.10
7. 0.1% Chitosan 3.60 3.50
8. 0.2% Chitosan 3.50 3.30
9. 0.3% Chitosan 3.40 3.10
10. 0.25% CC 3.60 3.40
11. 0.50% CC 3.40 3.20
12. 0.75% CC 3.30 3.10
13. 10% AG 2.80 2.70
14. 20% AG 2.50 2.40
15. 30% AG 2.30 2.20
16. Control (Water dip) 3.80 3.60
Factors C.D. SE(d) SE(m)
Factor(A) 0.028 0.014 0.010
Factor(B) 0.010 0.005 0.003
Factor(A X B) 0.040 0.020 0.014

citricacid and 0.3% ascorbic acid were found best
for retaining the quality of white button and oyster
mushroom during storage. A significant reduction
in protein (%) and fat (%) was recorded in all the
treatments of button mushroom var. NBS-5 with
maximum reduction in 3% Aloe vera gel and
minimum in control (water dip) (Table 2.5.1 &
2.5.2). In paddy straw (Volvariella volvacea)
mushroom none of the chemicals found suitable as
the quality deteriorated after dipping the produce.

Button mushroom var. NBS-5 was packed in
different capacity bags of polyethylene and

45

AMY TR AT 3R AUSRY & IRM I H Ieetd1d
gecrg <@ bl far| = aoEEl & e, 03
yfdera fRifgsd e @ik 0.3 ufaed woifdd ara
YUSRY[ & SR TId g1 Ud YR GH HI Torae
BT g I H FAAS AN T | 3 YA TeAlqexT
Sl B SUAR & d8d DT B4l D A g GHl
e THEITE 5 @ 9l SUER! H g (foer) &R
JaT (gfaerd) § Seed=ig HHI UTs TS Sidfh I8
Held (Sel f30) & ded =Aaw urg g (arferar 2.5.1
g 25.2) | WISl ( FTedieder qicarerar ) G H dls
Al QI Iuged e i T ST B Sdre Bl
SUER H aM P 918 5@ oAl H FREe o7 |
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polypropylene (150 gauge) and stored at ambient
(18-20°C) and low (4-6°C) temperature. During
storage protein, sugars and phenols were found
to reduce significantly whereas PPO increased
substantially (Table 2.5.3, 2.5.4, 2.5.5 & 2.5.6).
Out of 200, 400, 600, 800 and 1000 g capacity
bags having 0.5% vents, it was found that 200 and
400 g capacity bags were better for retention of

I g DI {HET TeIeE 5 Bl fafi= ewar arel
Ureligfreld dorm dfeurarsfe™ (150 1) & reff ®
WRT AT 3R 3= uRaef (18-20°C) TAT HH (4-6°C)
QIO | @1 T | WOSRYT J@fy & SR, UidH,
A IR e AT § Seed=a w0 F HHI 38
STafds didielt # qaia U 4 gig g8 (Arferar 253, 2.
5.4, 255 Ud 2.5.6)| 0.5 Uferd GI@l dlel 200, 400,
600, 800 TAT 1000 TTH & dTet Al H T YRIT 1T

Table 2.5.3: Changes in protein content (mg/g dry wt.) in white button mushroom var. NBS-5 at ambient and

low temperature storage

arfar®r 2.5.3: TRIATM Td 9 AT AVSRYT ¥ ¥dd 9 Gie fHe gadigw 5 § gidN AmEn (R /9 s uR) §

gRad+
Quantity Storage (Days) #vSRRUT (f&)
HTAT (g) Ambient temperature Low temperature
gfRaeh = HH AT
0 3 5 7 4 8 12 16

200 324.8 294.4 270.6 235.8 314.3 306.2 295.7 280.4
400 324.8 290.2 267.1 231.4 312.5 304.3 291.4 277.6
600 324.8 287.8 265.4 229.2 309.6 302.7 289.2 274.1
800 324.8 285.3 263.5 227.7 307.4 300.1 287.6 272.5
1000 324.8 284.1 260.8 225.5 304.9 298.6 285.8 270.7
Control (200) 324.8 280.5 255.7 220.3 300.0 292.5 280.3 265.8
CD (0.05%) 0.0 0.58 0.52 0.50 0.20 0.17 0.14 0.10

Table 2.5.4: Changes in total sugar contents (mg/g dry wt.) in white button mushroom var. NBS-5 at ambient

and low temperature storage

arfar®T 2.5.4 - URAM vd $9 AUHE AVSRYT A @A ¢ G S Wdwd 5 4 Ga wew w=n (B /3 s
AR) A uRad+
Quantity Storage (Days) WvsRUT (&)
HTAT (g) Ambient temperature Low temperature
gfRaeh e HH AT
0 3 5 7 4 8 12 16
200 94.2 85.3 78.4 72.1 92.5 91.6 89.3 87.5
400 94.2 83.8 76.5 71.0 91.3 90.0 87.1 85.8
600 94.2 81.0 73.7 69.5 89.8 88.3 85.4 83.1
800 94.2 79.5 71.0 67.4 87.6 85.7 83.0 81.6
1000 94.2 77.1 69.5 65.2 85.4 83.8 80.7 79.7
Control (200) 94.2 75.0 67.4 62.0 82.7 80.5 78.1 77.4
CD (0.05%) 0.0 0.28 0.22 0.20 0.12 0.10 0.09 0.08
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Table 2.5.5: Changes in phenol contents (mg/g dry wt.) in white button mushroom var. NBS-5 at ambient and
low temperature storage

drferdt 2.5.5: TRATN @ HH qQUAT AvSRYT ¥ ¥dd 9 YW S gaded 5 7 faia w= (B /9m 6 9R)
¥ gfRad+

Quantity Storage (Days) #vSIRUT (f&=)
HTAT (g) Ambient temperature Low temperature
gfRaeh amga= HH AT

0 3 5 7 4 8 12 16
200 8.15 7.80 7.22 6.10 7.90 7.60 7.30 7.05
400 8.15 7.75 7.20 6.00 7.88 7.57 7.26 7.00
600 8.15 7.72 7.16 5.95 7.85 7.55 7.23 6.97
800 8.15 7.67 7.11 5.89 7.80 7.50 7.20 6.93
1000 8.15 7.63 7.05 5.84 7.76 7.47 7.17 6.90
Control (200) 8.15 7.60 7.00 5.80 7.70 7.40 7.10 6.85
CD (0.05%) 0.0 0.08 0.07 0.07 0.06 0.05 0.05 0.04

Table 2.5.6: Changes in polyphenol oxidase activity (ug/g dry wt.) in white button mushroom var. NBS-5 at
ambient and low temperature storage

daiferst 256 : URAA Td H9 AUATE HUSRUT H A ded N W wAditd 5 7 uiclifra sifafisw Aran
(g /9T Y ¥R) 7 gRad+

Quantity Storage (Days) #HvSRUT (f&=)
HTAT (g) Ambient temperature Low temperature
gRRaeft arga= S ATYHT
0 3 5 7 4 8 12 16

200 5.15 6.00 6.80 7.45 5.80 6.40 6.70 6.95

400 5.15 6.08 6.88 7.54 5.85 6.44 6.75 7.04

600 5.15 6.15 6.95 7.60 5.88 6.49 6.79 7.10

800 5.15 6.24 7.07 7.66 5.93 6.54 6.80 7.17

1000 5.15 6.36 7.15 7.75 5.96 6.60 6.86 7.24

Control (200) 5.15 6.50 7.24 7.82 6.00 6.68 6.92 7.30

CD (0.05%) 0.0 0.07 0.06 0.05 0.06 0.05 0.04 0.0
quality of mushroom compared to 600, 800 and o gRash Tom &9 9ro= & d8d 600, 800 TAT 1000
1000 g both at ambient and low temperature. T BT &l aTel At oY oIl 3 200 TAT 400 TTH B

& dTet AT H GH Pl IO Bal JeaR I e |

Effect of drying pre-treatments on quality

of dried mushrooms @ G 3 [UEC R YHI [d—IUaR Bl
9HId
Before drying, the white button (Agaricus
bisporus) and oyster (Pleurotus spp.) mushroom @™ A Yd, ¥9d 9¢ ( TINGY FIigvive ) T
were treated as blanching (2-3 minutes in button AR (gelee  UTTer) G P STIR B
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and 30 seconds in oyster), soaking in 0.5% KMS,
soaking in 0.5% citric acid+1.5% ascorbic acid,
soaking in 0.05% sodium benzoate along with
control (Water dip). A significant difference in the
moisture loss was recorded during cabinet drying
(Fig. 2.5.4.). The treated mushrooms were dried
at 50°C and the colour quality was better in KMS
treated button and oyster mushroom. The dried
mushroom was packed in polyethylene (150
gauge) and stored at ambient conditions for 6
months without any change in colour and quality.
The physico-chemical characters of the dried
stored mushrooms were recorded during storage
which revealed a significant change in all the
characters.

100
90 -
80
70 -

60 -

Moisture loss (%)
Ul
o

(Ol H QEAT) & AT AT AT PR (de7 H 2 |
3 e 3R JMTReR # 30 WHTS), 0.5 U KMS #
fmr ®x, 0.5 gfawrd Rafed et + 1.5 gfaerd wapifdd
3Tt H AT A, 0.05 Uerera Aifea Iwiige # Fias
BT T | Dfde Ypa & SR TH H B+ arell &
H S+ f=TaT <@e & el (R 2.5.4) | Sy=nRa
G Pl 50° AfeqIT AIHM TR GERT AR KMS
SUATRT de1 Ud YR Gr H W BT oA 8%
g TR | g W & uiese | (150 W) # U@
B T SR 37 vE o W 99 5T aeerma &
6 g @ forg aRRasl uRRerfer 3 wosTRa fam T |
e g & Hifdd — IS IO Bl ISR &
IRM RefE fHar T 5 o o & dey #
Jeelg-ig gRad arr 1347 |

—4—0.5% KMS

——0.5% CA+1.5% AA
—#—0.5% Sodium benzoate
——Blanching

=== Control

Drying perfod (Hours)

16

Fig 2.5.4: Moisture loss (%) in different treatments
of oyster mushroom during cabinet drying

faa 254 :

dfdec BT @ IRM TR g9 >

faffr=1 SuaRt ® T afa (gfoem)

Shelf life study of Mushroom fortified Snack
bar during storage

Mushroom fortified snack bar developed with
20% white button mushroom powder, 40%
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sweeteners, 25% cereals, 10% peanuts and 5%
dry fruits was packed in aluminum laminated
pouch and subjected to shelf life study both at
ambient (25+1°C) and refrigerated temperature
(4+1°C) for 90 days. The results revealed that the
mushroom fortified snack bar can be stored for
30 days at ambient temperature and for 90 days
at refrigerated temperature without any
significant changes in sensory, proximate,
Vitamin D, antioxidant and microbial quality of
snack bar.

Shelf life study of Mushroom Soup mix
during storage

Mushroom soup mix developed with 30%
oyster mushroom powder, 30% corn flour, 25%
milk powder, 8% salt, 3% sugar, 2% black pepper,
and 2% oregano was packed in aluminum
laminated pouch and subjected to shelf life study
both at ambient (25+1°C) and refrigerated
conditions (4+1°C) for 180 days. The results
showed that the mushroom soup mix can be
stored for 90 days at ambient temperature and
for 180 days at refrigerated temperature without
any significant change in sensory, proximate,
Vitamin D, antioxidant and microbial quality of
Soup mMix.

Process optimization, sensory, functional,
physical and nutritional evaluation of
mushroom based Multigrain Bread

Five formulations of mushroom multigrain
bread containing 0%, 2.5%, 5%, 7.5% and 10%
oyster mushroom powder along with wheat flour,
finger millet (rag/) flour, oatmeal and flaxseeds
were prepared (Table 2.5.7 and Fig. 2.5.5) and
subjected to sensory and physico-chemical
analysis. Sensory evaluation of different
formulations of bread based on organoleptic
properties; crust color, crumb color, crumb grain,
taste and flavor, texture and chew-ability and

49
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overall acceptability showed no significant effect
on the sensory properties of bread till 5 %
fortification of oyster mushroom powder and
mushroom-multigrain-bread prepared with 5%
oyster mushroom powder, 85% refined wheat
flour, 6% whole wheat flour, 2% ragi flour and 2%
oatmeal showed good overall-acceptability (7.37)
(Fig. 2.5.6).

Other ingredients: Flax seeds-1%, yeast- 1.5 %,
salt-1%, sugar -6% and fat- 10%

Functional properties of mushroom multigrain
bread flour; bulk density, water absorption
capacity, swelling capacity and solubility index
were also analyzed. Bulk density of bread flours
showed a significant reduction (from 0.74t0 0.71

P 5 URIIT Bifeh®e db ddal ARyl R $ig
Jeelg-i1 YT <@+ Bl el el | 5 Uferd sigex
GH USSR, 85 UfIRId HaT, 6 Uferd goi g, 311eT, 2
gfcrera MY 3fTer T 2 Ufierd 9IS 3fel & | GaR
U U G AT S8 H 7.37 DI 3721 TR WIBRIAT
<@ @I el (o 2.5.6) |

I FAHCH: AT dI9T — 1 Ufaerd; FRe 12rdr THR
— 1.5 Gf9rd; 9d — 1.5 YfA9rd; BT — 1 gfIed;
AT — 10 gfaerd

G AU € JATC B BRI [ARIVdTAT g0
qodh TIcd, STol ARG B &AdT, Hel- B & e

AT FaDidh B A1 fIgeryor fHar wr | g
USSR &1 AT BT dTHR IMAAT B TR 9 3

Table 2.5.7: Process optimization of Mushroom Fortified Multigrain Bread

difer®t 2.6.7: G ¥ yaftfd dediia 9 &1 ufear sseadiavor

Formulation Wheat Mushroom Finger millet (g) Oats(g) Whole wheat
AL RIE| flour(g) powder (g) flour(g)
AT (M) i UISsY () et (uT) o3 (™) guf Ag amer (M)

Bl 90 0 2 2 6

T1 87.5 2.5 2 2 6

T2 85 5.0 2 2 6

T3 82.5 7.5 2 2 6

T4 80 10.0 2 2 6

... v
P . 1

10%

1 R

0% 2.5% 5% 7.5%

Fig 2.5.5: Different formulations of mushroom

multigrain bread

a3 255 : g AU 98 @ faf=1 wR{aeE
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5 Crumb  —-10% Mushroom powder

Grain

Fig 2.5.6: Sensory evaluation of different formulations of mushroom fortified multigrain bread

o3 256 : 9 Gifdwgs AT 48 @ A= wrfdeyE &1 93d Jeaieo

g/cc) with increasing addition of mushroom
powder, while water absorption capacity, swelling
capacity and solubility index of bread flours
increased significantly (from 70.0 t0110.0 %,
11.39 t0 13.86 % and 17.67 to 21.0, respectively)
with addition of mushroom powder (Fig. 2.5.7).
Physical properties of mushroom multigrain
bread were also analyzed and it was found that
incorporation of oyster mushroom powder
decreased the specific volume (from 14.66t0 6.13
cc/g) and expansion ratio (from 2.23 to 1.11) of

120 1
100 -
80 - m 0% MP
60 u2.5% MP
= 5% MP
40 -
u 7.5% MP
20 1 ® 10% MP
D -
Bulk density Water Swelling Solubility
(g/cc) absorption  capacity (%) index
capacity (%)
Fig 2.5.7: Functional properties of different

formulations of mushroom multigrain bread flour
fom 257 : 9 A 98 e @ A= wr{dw=
P FriwRe faerang
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TP B W YR gar 6 o€ # ofigeex g
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(0.76 & 1.15 Yfcrera) @r Nem ATAT (014 A 0.43
gfcrerd) # Soora gfg iR IS @ FEERSe
(35.83 ¥ 27.27 WIerd) T a1 (2.69 ¥ 0.91 wfererd)
AT § Ieclddg w1 U TS (arferar 258) | W€
BT H 3RER GHI ISR Bl WM B WR 58
H 3MIRA (1.56 & 4.19 3T, / 100 UTH), DT (158.

m 0% MP
W 2.5% MP
3 -
" 5% MP
L H7.5% MP
il ® 10% MP
2 -
0 : -
specific volume  Expansion ratio  Crumb grain (%)
(cc/g)
Fig 2.5.8: Physical properties of different

formulations of mushroom multigrain bread
o3 258 : G AT 9 @ fafr= wr{dw= @)
Hifas fagioang
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bread, whereas crumb grain of the bread
increased (from 2.85to 5.46 %) with increasing
levels of mushroom powder (Fig. 2.5.8).

Nutritional evaluation of different
formulations of mushroom multigrain bread
showed that incorporation of oyster mushroom
powder in the bread resulted into a significant
increase in moisture (from 32.80 to 37.73 %),
protein (from 5.88 to 9.44 %), ash (from 0.76 to
1.15 %), fiber content (from 0.14 t0 0.43 %) and a
significant reduction in carbohydrate (from 35.83
to 27.27 %) and fat (from 2.69 to 0.91 %) content
of bread (Table 2.5.8). Incorporation of oyster
mushroom powder in bread formulations also

93 ¥ 276.88 fHUT. /100 UTH), AETREH (32.93 ¥ 47.
5 fIT. /100 ), HIST (8.98 & 10.29 T, /100
™) T 5w (0.38 & 1.62 AT /100 IH) ATET H
Ieel@ g ghg Q@ Bl el (arferer 25.9) | g
UHR, S8 BHeH H M ey G ISeR &
TR P 9o W Ufd—sifiieRre Tfafafal  Jer
DPPH T4 ABTSH ¥l Jcci@ig gig (FH: 8635 A
9051 fBIT. AEAC /100 T 3R 274.25 | 519.49 faumm.
AEAC /100 ITH) U8 7T (RS 25.9) |

3YcT: 5 UcTer ISR G USSR, 85 U Uik
g 3fTeT, 6 Ufarera |wyof 1% 3f7er, 2 Ufcrerd T a7rer,
2 YfiRId ST SATeT qA1 1 Uirerd sterdl diel & e
IR T AT G A A §, HAg! TR B IR

Table 2.5.8: Nutritional evaluation of different formulations of mushroom multigrain bread

arfa®r 258 G AT d8 @ A= wr{dy= &1 ule Jeared

S.No. Mushroom Moisture Protein Carbohydrate Fat Ash (%) Crude
9. powder (%) T (%) oA (%) EAC I RS T T fiber (%)
T sy (%) Al IME HmS T

1 0 32.80¢ 5.88¢ 35.83° 2.69° 0.76¢ 0.14¢

2 2.5 34.03¢ 6.93¢ 33.53% 2.15° 0.91%¢ 0.18«

3 5.0 35.85¢ 8.23° 30.54¢ 1.36°¢ 1.02% 0.21c¢

4 7.5 36.63° 8.69% 29.26¢ 1.09¢ 1.13° 0.31°

5 10.0 37.73° 9.44° 27.27¢ 0.91¢ 1.15° 0.43°

C.D.(0.05) 0.489 0.930 1.139 0.224 0.166 0.046

Table 2.5.9: Mineral content of different formulations of mushroom multigrain bread
arfa® 25.9: G AT a8 @ faf= wrfdyE &1 @ =
S.No. Mushroom Fe Ca K Mn Cu Zn
B powder (%) (mg/100g)  (mg/100g) (mg/100g) (mg/100g) (mg/100g)  (mg/100g)
g USs ARRA & feaam qieiRraa Aefisr BIWR INED

(Frar./ (Frar./ (frar./ (frur./ (frar./ (Frar./
100 TTH) 100 TTH) 100 UTH) 100 UTH) 100 UTH) 100 ITH)

1 0 1.56° 158.59¢ 32.93¢ 8.98° 4.23° 0.36¢

2 2.5 3.95¢ 178.78¢ 36.75¢ 8.91° 1.60° 0.69¢

3 5.0 4.02¢ 198.44¢ 39.20°% 9.29° 1.30¢ 1.27°

4 7.5 4.07° 265.51° 44.00° 9.56%° 1.46b 1.23b

5 10.0 4.19° 276.88° 47.50° 10.29° 1.34b¢ 1.62°

C.D.(0.05) 0.005 9.957 5.903 0.768 0.288 0.342

ICAR-Directorate of Mushroom Research
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Fig. 2.5.9: Antioxidant activities of different formulations of mushroom multigrain bread

faa 259

resulted in significant increase in iron (from 1.56
to 4.19 mg/100g), calcium (from 158.93 t0 276.88
mg/100g), potassium (32.93 to 47.5 mg/100g),
manganese (from 8.98 to 10.29 mg/100g) and
zinc ( from 0.38 to 1.62 mg/100g) content of
breads (Table 2.5.9). Similarly, antioxidant
activities; DPPH and ABTS also increased
significantly (from 86.35 to 90.51 mg AEAC/100g
and from 274.25 to 519.49 mg AEAC/100g,
respectively) with increasing levels of oyster
mushroom powder incorporation in the bread
formulation (Fig. 2.5.9).

Hence, mushroom multigrain bread
developed with 5% oyster mushroom powder, 85%
refined wheat flour, 6% whole wheat flour, 2%
ragi flour, 2% oatmeal, and 1% flaxseeds was
found acceptable based on sensory scores and
contained 8.23% protein, 30.54% carbohydrate,
1.36% fat, 1.02% ash, 0.21% fiber, 1264.72 U
Vitamin D, 4.02 mg/100g iron, 198.44mg/100g
calcium, 9.29 mg/100g manganese, 1.3 mg/100g
copper, 1.27 mg/100g zinc, 39.2 mg/100g
potassium with good antioxidant-properties
(DPPH- 88.18 mg AEAC/100g, ABTS- 489.24 mg
AEAC/100g).
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D g qedgd d8 @ a1 wrfd @1 gfa—sifefiers wfafaftrr

R e grr 17 3R 394 o) ufa—sifrilaR®
faeryareti (DPPH- 88.18 f&¥IT. AEAC/100 UTH, ABTS-
489.24 T, AEAC/100 ™) & ST 8.23 Wfaerd
YIEH, 30.54 U draleIgse, 1.36 Uferd I, 1.02
TfTeTa ¥R 31erdT I, 0.21 YIS VO, 1264.72 U
faerfd= <1, 4.02 U1 /100 UTH MRIRA, 198.44 T,
/100 U dfeaad, 9.29 AT, /100 UM HIW, 1.3
. /100 UM BIWR, 1.27 AT, /100 I S®, 39.2
. /100 U dreTRrE AT A off |

G AT 98 @ SHad—dId T JeqI

gE Y JReR Gl USSR, 85 Uferd uRshd
g JATeT, 6 Frerd Tl g 3TeT, 2 Fiererd IFfT JeT,
2 Yferd STg JATeT TAT 1 Ufierd el 9T & |re
IR {5 T gr A € B Ufeluargier ursd
H U fopar a7 3R IR AroH= (2541°C) R 9B
ST dTel Jfrar M 3y &1 Jfeag= fhar T
FIfh AT B DI THRT & BRI S Bl VB IORICS
aRRerferal & wosiRda el fban Sira | faaRia g
AU I8 BT Sila-—dlel JAar e 3y gRaeh
AHM R 5 a7 U1g 718 3R 9 SR oS & Jaal,
UeRiRFE, faeTfe S, uf-—siiaRiihRe iR Ferolid Tor
# fofl UPR Soorary gRadd= &l < 127 |
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Shelf life study of Mushroom Multigrain
Bread

Mushroom multigrain bread developed with
5% oyster mushroom powder, 85% refined wheat
flour, 6% whole wheat flour, 2% ragi flour, 2%
oatmeal, and 1% flaxseeds was packed in
polypropylene pouches and studied for shelf life
at ambient temperature (25+1°C) as the breads
are not supposed to be stored under refrigerated
conditions due to problem of staling. Shelf life of
developed mushroom multigrain bread was
determined to be 5 days at ambient temperature
without any significant change in sensory,
proximate, Vitamin D, antioxidant and microbial
quality of bread.

Process optimization, sensory and
nutritional evaluation of Mushroom
Fortified Health Drink Powder

Seven formulations of mushroom fortified
health drink powder containing 0%, 5%, 10%, 15%,
20%, 25%, and 30 % of oyster mushroom powder
along with malted rag/ flour, whey protein
powder, milk powder, sugar and cocoa powder
(Table 2.5.10 and Fig. 2.5.10) were prepared and
subjected to sensory and nutritional evaluation.
Mushroom fortified health drink powder
containing 10% oyster mushroom powder, 10%

Erq yaftfd w@reed 49 urss¥ &1 ufehar
SEAHIHRYI, W<l Ud givfore Jedaid

Aifegs A 371, BT UICH USSR, T USSR,
T[HRT TG PIPI USSR & AIF—TT 0, 5, 10, 15, 20, 25
qeAT 30 TR AT GH IS Bl ATHA BRSD
G yafia WRed U daR Y 1Y &R 6T Had
Tq UIyfOre Jeid faar T (drferat 2.5.10 Td =
2.5.10) | ST WHEAr TR (8.17) B MR W 10
e e G urssy, 10 Ufaerd Arfees MM, 20
gferera B WIS, 30 Uferd g7 urseR, 20 ufderd
IH 3R 10 YRR PIDI BT AHA HI 8T TIR
T T g yata W@Rey Ug urse’ daiid
et urar = (R 25.11) |

GH A yaieid el Bifchiss WReT Ug urse
& AT BRI T U Hedieh B WR Yafid
B3N b TRy U UTIER H JMURER UTSSR Bl M
P TR T (0.8 I 1.5 Ufe), FrEEgNe (58.80 W
64.09 Uferd), o<1 (2.98 | 8.21 UfIeIa), WA 3rerdr
I (347 F 591 URIEM), @ @ (352 A 6.19
gfaerd) &R faeifid € & Scoe g JeId <@ T8
T, G USSR & WR ¥ ghg I IR @R U
USSR @1 YIS A1 H Seold=iia HHI (33.16 4 18.
81 gfaer) U s (Arferat 25.11) | T, Tw

Table 2.5.10: Process optimization of Mushroom Fortified Health Drink Powder

arferdt 2.5.10: G yaftha Wed 99 UISsY &1 9far &1 geadiavor

Formulation Malted Ragi Mushroom Whey Sugar Milk Cocoa
LaL RG] flour powder (g) powder (g) MDY powder (g) Earal
Hrfecs <l ECRE B RESHY BAT UrSsx @) (g) T YIS (™) (g)
et (9m) (g) (arm) () (arm)
T1 10 0 30 20 30 10
T2 10 5 25 20 30 10
T3 10 10 20 20 30 10
T4 10 15 15 20 30 10
T5 10 20 10 20 30 10
T6 10 25 5 20 30 10
T7 10 30 0 20 30 10

ICAR-Directorate of Mushroom Research
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malted ragi, 20% whey-protein, 30% milk powder,
20% sugar and 10% cocoa was found to be the
most acceptable based on overall-acceptability
score (8.17) (Fig. 2.5.11).

Nutritional evaluation of different
formulations of mushroom fortified health drink
powder showed that incorporation of oyster
mushroom powder in the health drink powder
resulted into a significant increase in moisture
(from 0.8 to 1.5 %), carbohydrate (from 58.80 to
64.09 %), fat (from 2.98 to 8.21 %), ash (from
3.47 t0 5.91 %), crude fiber (from 3.52 to 6.19 %)
and vitamin D although protein content of the
health drink powder decreased significantly (from
33.16 to 18.81 %) with increasing levels of
mushroom powder (Table 2.5.11). However no
significant change in the antioxidant activities
(DPPH and ABTS) of health drink powder was
observed with increasing concentration of
mushroom powder (Fig. 2.5.12). The health drink
powder developed with 10% oyster mushroom
powder, 10% malted ragi, 20% whey-protein, 30%
milk powder, 20% sugar and 10% cocoa showed
nutritional composition as follows; 25.01%
protein, 62.55% carbohydrate, 3.96% ash, 6.43%
fat, 4.53% fiber, 2435.9IU Vitamin D with good
antioxidant-properties (DPPH-394.75 mg AEAC/
100g, ABTS- 1055.98 mg AEAC/100g).

Color and
Appearance

Overall
Acceptability

Mouthfeel

arffe gfade 2018—19

Fig 2. 5. 10: Different formulations of Health Drink
Powder prepared with incorporation of oyster

mushroom powder

faa 2.5.10 : AT GHH USS &I AT R AIR
fry ¢ @ U Ut @ A= wr{dTE
USSR B AT H G Hed IR @Ry U UrseR 3l
gfa—sifarfier® Tfafafl (DPPH Ta ABTS ) H &I
faery uRads =&t uram T (R 2.5.12) | 10 gfaerd
3O Y UTSeR, 10 Ufcrerd #rfees rfl, 20 fier
BT U1, 30 URIRIT g7 ISy, 20 URTerd Weh_y T
10 UfAerd ®Ip & AT IR By U WRey 41
TSey ¥ Ut AATSH 59 YBR Tl AT ¢ T
gfd—alfiieR® faervdmsii DPPH-394.75 mg AEAC/
100g, ABTS- 1055.98 mg AEAC/100g) @ Tl 25.01
gferera UidF, 62.55 U9 prelslgse, 3.96 gfoerd

—4—0% Mushroom powder

={=5% Mushroom powder
=fe=10% Mushroom powder
Taste and =4#=15% Mushroom powder
Flavour
={i}=20% Mushroom powder
={=25% Mushroom powder

==2==30% Mushroom powder

Fig 2.5.11: Sensory evaluation of different formulations of Mushroom Fortified Health Drink Powder

3 25.11 : = yaftla @ed 99 ussk & faff=1 wr{de@ &1 99 e
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Table 2.5.11: Nutritional evaluation of different formulations of Mushroom Fortified Health Drink Powder

darferdt 2.5.11 - T yaktia w@eed 1 ussY @ faf=1 wr{de &1 9iufde Jeaie

Formulation Mushroom Moisture Protein Carbohydrate Fat Ash Crude
LaLCRIE] powder (%) T (%) PIGAE] EAC I B GRi| T fiber
T UISsY (%) (%) (%) 3rerdT &S e
T (%) (%)
T1 0 0.80¢ 33.16° 58.80¢° 2.98¢° 3.47¢ 3.52¢
™ 1.07¢ 28.89b 59.43¢ 5.61¢ 3.96° 4,14
T3 10 1.03¢ 25.00¢ 62.55° 6.43¢ 3.96¢ 4.53¢
T4 15 1.03¢ 23.57¢ 63.17° 6.93b 4.29¢ 5.13¢
T5 20 1.17¢ 21.54¢ 63.95¢ 7.25° 4.94b 5.43¢
T6 25 1.33° 19.25¢ 64.78° 8.06° 5.26° 5.81°
T7 30 1.50° 18.81° 64.09° 8.21° 5.91° 6.19°
CD (0.05) 0.158 1.827 1.850 0.501 0.423 0.251
1200 -
m 0% MP
z 1000 - 5
S W m 5% MP
€S 800 -
= =t W 10% MP
g < s
< w600 7 m 15% MP
2 <
O o
= 4 m 20% MP
E £ 400 °
m25% MP
200 A
m 30% MP
] 1 f
DPPH ABTS

Fig. 2.5.12: Antioxidant activity and Vitamin D content of different formulations of Mushroom Fortified
Health Drink Powder

faz 2512 :

Vitamin D Content of different mushroom
strains upon varied UV wavelength
irradiation

Mushrooms exposed to sunlight or UV
radiation are an excellent source of dietary
vitamin D2.The study was conducted to view the
effect of UV treatment on different strains of
button, oyster mushroom, milky, shiitake, paddy

ICAR-Directorate of Mushroom Research
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Table 2.5.12 : Increase in Vitamin D content of different mushroom strains/species upon varying wavelength of

UV irradiation

arfer®r 2.5.12 : g fAfexor &1 a1 A F AT HIHA SNl / gonfadl 3 faerfEm 1 A gfg
Mushroom strains Vitamin D2 on UV irradiation (IU/g dry weight)
g IUHT gl fafezor &1 faerf= €1 2 w guE
254 nm 290 nm 310 nm 365 nm Sun light Control CD
A B A B A A B A B (0.05)
A. bisporus 2405.8 1249.6 2583.9 1399.2 2210.2 992.7 1299.3 978.8 1903.7 1197.2 724.1 229.1
DMRA-146
A. bisporus  1068.6 788.3 1167.9 998.5 1100.7 9285 826.3 668.6 913.9 531.4 4256 86.1
DMRA-156
L. edodes 2292.0 2111.0 3781.0 2505.1 3655.5 2265.7 1775.2 1635.0 2911.0 1883.2 1802.3 268.4
V. volvacea 1378.1 1138.7 2175.2 1807.3 1080.3 2023.4 1836.5 1366.4 1746.0 1711.0 1170.8 136.4
DMRO-463
V. volvacea 1684.7 1427.7 2230.7 1935.8 2084.7 1967.9 1608.8 1262.8 1696.4 1629.2 1004.4 131.8
DMRO-885
C. indica 3220.4 1880.3 2356.2 1563.5 2011.7 1021.9 2026.3 1614.6 2794.2 2277.4 759.1 260.7
H. erinaceous 2855.5 2619.0 3363.5 2627.7 3684.7 3357.7 2671.5 1941.6 3305.1 2802.9 2043.8 200.1
P sgjor-caju  1635.0 998.5 2890.5 817.5 1556.2 1179.6 1956.2 1065.7 1757.7 1708.0 759.1 224.7
P florida 1197.1 1080.3 1547.5 1261.3 1386.9 1284.7 1115.3 405.8 1303.7 1086.1 1258.4 105.2
P cornucopie 1322.6 1232.1 2102.2 2049.6 1573.7 1068.6 706.6 729.9 694.9 735.8 1284.7 186.7
P djamore 2478.8 1459.9 2692.0 1214.6 1643.8 1205.8 2230.7 1731.4 2776.6 2420.4 671.5 252.8
P membran- 2452.6 773.7 1684.7 902.2 1138.7 1080.3 1103.7 1202.9 1226.3 1430.7 1372.3 164.9
aceous

straw and lion’s mane mushroom for varied
period of time i.e. 1-3 hrs. Four different UV
treatments 254nm, 290 nm, 310nm and 365nm
have been evaluated on the proximate and
vitamin D content of the different mushrooms
along with effect of sun light. The results indicated
that in all the strains invariably, UV-B (209-310
nm) treatment has resulted in significant increase
in the Vitamin D content (up to 300%) of whole
fruit body of mushrooms in comparison to sliced
fruit bodies.
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fRIeT®, WRTel! 3R dF 49 WR - fafi= srafer 1-3 =
% oy Al SUAR & T T <A1 TRAT | TR AT—3TeTT
JAT IYFR 254nm, 290nm, 310nm AR 365nm T
AP GRSl DI AT & AT fAerdT I e W
o = 2 | uRomEl 9 Had faar € f6 ai Iuwiel
H, AT (209—310 TYH) SYAR & YRUMAEEY He
BU HYHH B oI H YuT HeReH B! faeTiie S Al
(300 %) ¥ JeerE g IfE g3 B
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3. TRANSFER OF TECHNOLOGY
3. QENPEST E_AId0T

Training programmes conducted

During 2018-19, the ICAR-Directorate
organized fifty on and off-campus training
programmes (Details in Table 3.1) for farmers
(especially farmers from north-eastern region and
those belonging to schedule caste and schedule
tribe), entrepreneurs, officers and scientists of
KVKs/ SAUSs.

3.1:
cultivation technology organized in ICAR-DMR
foF 3.1 Wieegu —gargf1 A Imaifora g SareA
R ulRreer srdsd

Fig. Training programme on mushroom

Training programmes for

and farmers

entrepreneurs

Two training programmes each on mushroom
cultivation were organized for entrepreneurs and
farmers during 2018-19. Around 200 participants
attended these four training programmes from
different states of the country.

Training programmes for farmers of tribal
and North eastern region

Five trainings for tribal people across the
country were conducted at ICAR- Directorate of
Mushroom Research, Chambaghat, Solan (HP) in
2018-19. Total of 73 tribal farmers participated

ICAR-Directorate of Mushroom Research
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yfRreror drRfed &1 A

T¥ 2018—19 & SR HAIHITI — T FTALT
ISt (ICAR - DMR), e gRT fham! (faRivax
gaicaR &5 Td STRYferd STfa @ ST_yferd Sioia
I ), Safal, $iY fasm ol 71 57 iy
faeafqenedl & sfteRal g d=fel & forg |a 50
-5+ Td JAh—dbrasd YRIeTor HRIEH AT
g Ty (arferer 3.1 # faa=o) |

Saftal 9 feaml @ fov ufReor arfen

¥ 2018—19 @ TR, ST 7 fha & forg
G BT WA W S—3T TR FrdeH srafed g
Y| 39 IR UfeTT SRiEH § 9Rd & fafi=T wrear
A ST 200 Uil | 9mT foram |

el g9 yafar &4 & feaml & forg ylreor
PrRIBH

HIPH3TIT — GH AT fRemerd (ICAR-DMR),
FrTETe, e ( fRArEd uewr ) # 99 2018—19 H <0
P ifeari Al & fole el e gfierr sried
smAfTa fy 7T | g9 ufdreror SwrRiGA! # amfaardy

S T
| — o N

<

Fig. 3.2: Spawn input distribution to farmers of NEH
region during NEH training

oA 3.2: TS U ul¥evr & <R S g9 @& fearr
P Wi g9 faazor
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Table 3.1: List of training programmes organized by the ICAR-Directorate of Mushroom Research, Solan (Himachal

Pradesh) during 2018-19

qIfer®T 3.1: a9 2018—19 @ IR AFHATI—GH AJae FRemad (ICAR - DMR), awrare, |iaq (RAmad yder) gRI

smaifora ufderor e

through digital content delivery (Module-1V;
English)

fefSea ARl Ay e~ g Wl e
R R (\A8gd 4; 3AUS)

SI. Training Date Number of Course Director and

No trainees Coordinator

%. yfdreor fe s gRregart qeasd s

9. @ HE& Ud 9AaID

1 Individual hands on training on spawn production Every Month Dr. Shwet Kamal
(Module-V) YA$ HIE 110 . vId HHA
WA Il W IS YiIevr (Arsge 5) |

2 Training on mushroom production as an Agri-business 18-24 April 46 Dr. V.P.Sharma,
(Module-I; English) e Dr. Mahantesh Shirur
PN IR & T § GH IAGT W R SCIR TG
(g — 1; 3ian) Sl e RrR

3 Training on mushroom production as an Agri- 02-08 May g 54 DrB. LAttri,
business (Module-I; Hindi) Dr. Mahantesh Shirur
P FIEAR & T § GH IAeT W R S e o
(Frega — 1; f2=<) ST "= R

4 Training on mushroom cultivation technology 24-30 May ¥§ 17 Dr. Satish Kumar
for scientists and SMSs of KVK and SAUs Dr. Anupam Barh
(Module-VII; English) Sf. Al BAR
DY fasme b=l 7 sy Py favafdereral & SICE U RES
el Td fava faRivsl & fow gw @l
Uil R g (@=sgd 7, i)

5  Training on mushroom cultivation technology for 23-27 July 57 Dr. Shwet Kamal
farmers (Module II; Hindi) e 3 Dr. Anupam Barh
fraMl & fo g Wl drenfier W uferor Sl W BHd
(HrSge 2; f2=i) Sl U 99

6  Training on white button mushroom production 01-04 August 39 Dr. Yogesh Gautam
technology (Module-Ill; English) SRIRSS| Dr. Anupam Barh
Tq g YR Icdred UrEnfiel uR gfeor St gFrer |
(ST 3; 3 Sl IguE ¥$

7 Training on white button mushroom production 17-20 September 48 Dr. Shwet Kamal
technology (Module-Ill; Hindi) INSGRSES Mrs. Shailja Verma
Tq g YR Icdred el uR gferor Sl WA BHd
(rsga 3; fa=) LN ICE

8  Training on mushroom cultivation technology 04-06 October 23 Dr. Yogesh Gautam

Mrs. Shailja Verma
Mr. Deepak Sharma
Sf. Anrer Jan
ST Sretonm gt
3 due wmi

ALPILI—Grd e e
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Sl. Training Date Number of Course Director and

No trainees Coordinator

®. gfieor fei® gRRregan LIGUEL ISR

9. CamRiEcIll Ud gH9dD

9  Training on mushroom cultivation technology 26-30 November 43 Dr.V P Sharma
forfarmers (Module-II; English) TIHR Dr. Anuradha
Ml & fo g Wl drenfiiar W uferor Srivastava
(ST 2; 3 Sf. Al e

Sf. SR SfarR<g

10 Training on mushroom cultivation technology 05-07 June S 6 Dr. Satish Kumar
for tribal farmers under TSP scheme at ICAR-DMR Dr. Anuradha
(Module-ViiI) Srivastava
qh U — GH I e W S S Sf. Al BAR
Iu aRIAGHT & AT Afeardl feaml & oy Sl SRMET Sarad
g W il W uiEv (Arsgd 8)

11 Training on mushroom cultivation technology for 17-19 July 22 Dr. Shwet Kamal
tribal farmers under TSP scheme at ICAR-DMR SEIE Dr. Anuradha
(Module-VIII) Srivastava
AP — G FAU Feened 3§ S SR Sf. Wd HAd
Iy gRASHT & Jfdfd snfeardt famamt & forw wgw St JFREIT AR
Wl grenfira] R gferr (Aregd 8)

12 Training on mushroom cultivation technology for 24-26 October 23 Dr. Satish Kumar
tribal farmers under TSP scheme at ICAR-DMR REICN Mrs Shailja Verma
(Module-V1II) Sl | HAR
AIHITIY — GH IEe™ Feened § o9 S S et gt
Iu RIS & fafa anfearll feaml & fog
g Wl renfiiat W afe (1S3 8)

13 Training on mushroom cultivation technology 13-15 December 22 Dr. Yogesh Gautam
for tribal farmers under TSP scheme at ICAR-DMR feawR Mrs Shailja Verma

(Module-VIII)

AP — G JAU Feened 3§ S99 SR
I gRAHT & sfafa snfeardt farart & fog
g Wl et W afeE (Arsga 8)

14 Training on mushroom cultivation technology for
tribal farmers under TSP scheme at ICAR-DMR
(Module-VIII)

AP — G JAU Feened 3§ S99 SR
I gRAST & Jffd snfeardt famamt & forg
g Wl grenfiiat W afeE (Arsgd 8)

15 Training on mushroom cultivation technology for
tribal farmers in OUAT, Bhuvaneshwar
e P v MRl Reafierer, qaea
¥ onfearedt frart @ forg wra Wl renfira
TR gfdrefor

20-22 February -

28-30 June 32
S

<. Irrer Maw
et Qoo aat

Dr. B.L Attri

Mrs Shailja Verma
Sf. druet. sl
S Srerom aut

Dr. Anil Kumar
Sf. 31l HAR

ICAR-Directorate of Mushroom Research
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Sl. Training Date Number of Course Director and
No trainees Coordinator
®. gfdieor e gRRregan LICUEL G LN
4. Bl HE&n T4 9Ha9ad
16 Training on mushroom cultivation technology for 25-27 September 40 Dr. Yogesh Gautam
tribal farmers in SKAUST, Jammu ISR RS S e raq
W HER P fAsm9 ga drenfier favafaerey,
STy ¥ Snfare fea @ R0 gw A SR
R Yfereror
17 Training on mushroom cultivation technology for 02-04 November 35 Dr. Anil Kumar
tribal farmers in MPUAT Udaipur TGHER Sf. Il HAR
HERIUN Yamd Py ga drenfier faeafderes,
IR, TorE # anfeardt framl & foav 9=
Wl Wrenfer aw® ufeeor
18 Training on mushroom cultivation technology for 13-14 March 30 Dr. Shruti
tribal farmers in MPUAT Udaipur ] St gfa
HERIUN Yamd Py ga drenfier faeafderes,
IR, o # anfeardt framt & fov 9=
Wl Wrenfirer 9w® ufdeor
19 Training on mushroom cultivation technology for 17-18 March 32 Dr. Shruti
tribal farmers in MPUAT Udaipur A SN
HERIUN Yard Py gd drenfier faeafdere,
IR, o # anfeardt framt & foav 9=
Wl Wrenfirer 9=l
20 Training on mushroom cultivation technology for 28-29 March 60 Dr. Shwet Kamal
tribal farmers in Samastipur Bihar ] ST, 3dd HAe
TR, fJeR # onfearh feami & fog g=
Wl Wrenfrar 9wR ufdeor
21 Training on mushroom cultivation technology for 05-07 June 26 Dr. Satish Kumar
farmers of North-Eastern States under NEH scheme ST Dr Anuradha
at ICAR-DMR (Module-VIII) Srivastava
AP — G JFA e, e | Sf. WY HAR
aiaR Udd WM & d8d qaiaR Isdl & Sl IRET Sard
framl B g @ W Weiie W g
(T 8)
22 Training on mushroom cultivation technology for 17-19 July 2 Dr. Shwet Kamal
farmers of North-Eastern States under NEH scheme qsns‘ Dr Anuradha
at ICAR-DMR (Module-VIII) Srivastava
AP — G JJA e, e | Sf. wWd HHd
JafaR geiia T & ded qaiarR Il B ST R AR
el & fou g @l defier w gl
(e o)
23 Training on mushroom cultivation technology for 24-26 October 8 Dr. Satish Kumar

farmers of North-Eastern States under NEH scheme
at ICAR-DMR (Module-VIlI)

HHIIA — G I ey, e #

JafaR Y WM & d8d JaiaR Isdl b fhami

% forg e el Uil R iRt (Areyd 8)

SETGR

Mrs. Shailja Verma
Sf. Hder HAR
S etar gt

ALPILI—Grd e e
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SI. Training Date Number of Course Director and

No trainees Coordinator

%. yfdregor fers gRregart qeasd s

i ®I HE&T Ud 9AaID

24 Training on mushroom cultivation technology for 13-15 December 14 Dr. Yogesh Gautam
farmers of North-Eastern States under NEH scheme E=R3ECKY Mrs. Shailja Verma
at ICAR-DMR (Module-VIl1) Sf. IRrer Wiaw
AP — Gr JFAE e, e | EIEIENCE IR

YafR el W & d8d JalaR ISdl @ fhal
& forg e el Uil R e (Areyd 8)

25 Training on mushroom cultivation technology for 20-22 February 25 Dr. B.L Attri
farmers of North-Eastern States under NEH scheme HRAIT Mrs Shailja Verma
atICAR-DMR (Module-VIIl) SICIRYC e
AP — Gr JFA e, e | Sl erar gt

YafR e W & d8d JalaR Sdl @ fhal
& forg e el Uil R Ui (Areyd 8)

26 Training on mushroom cultivation technology for 21-23 June S[A 60 Dr. Anil Kumar
farmers of North-Eastern States under NEH scheme Sf. 3 HAR
in Imphal

ST, AR ¥ gafaRk i W & ded
yafcR Al & fbarl & forg e @l denfiat

R gfereror

27 Training on mushroom cultivation technology for 25-27 June S[A 38 Dr. Anil Kumar
farmers of North-Eastern States under NEH scheme Sf. 31 HAR
in Umiam

IfEm # qafar gdda W@m & d8d gaiar
I & el & fov g @l e

R gidrefor
28 Training on mushroom cultivation technology for 25-26 March ¥ 30 Dr. Shwet Kamal
farmers of North-Eastern States under NEH S vId B

schemeinJorhat
SIREIC, 39H ¥ JdicR Ui W & d8d
gafcR WAl & fbarl & forg e wdl denfiat

TR gidrefor
29 Training on mushroom cultivation technology for 26-27 March |rd 31 Dr. Shwet Kamal
farmers of North-Eastern States under NEH . wd BEd

schemeinJorhat
SIREIC, 3H  H Yaiak gddg W b dsd
qafaR Tl & feal & fog g Wl

grenfirar o= ufderor

30 Training on mushroom cultivation technology 29 Janurary STEEs! 50 Dr. B.L Attri
under SC-SP at ICAR-DMR Mrs. Shailja Verma
AP — GH AU ey, e SIEIACERCE)
#4 vadt — vl @ ofda W & drenfiras L RIIN I G
R gfereror

ICAR-Directorate of Mushroom Research
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Sl. Training Date Number of Course Director and

No trainees Coordinator

&. gfreror s gfregan LIGUE LI EERED

il ®I HET Ud 9AaID

31 Training on mushroom cultivation technology 25 March #Td 60 Dr. B.L Attri
under SC-SP at ICAR-DMR Mrs. Shailja Verma
AP — Gr JFAE e, e | Sf. d1gel. s
T — Ul & Siaid g W e ST Seton awf
R Tfreror

32 Training on mushroom cultivation technology 6 March #r 75 Dr. B.L Attri
under SC-SP at ICAR-DMR Mrs. Shailja Verma
AP — G JA e, e | SIEIACERCE)
T — O @ Sidid G| @l grenfiat IE RN G
R gfereror

33 Training on mushroom cultivation technology 28 March w7 51 Dr. B.L Attri
under SC-SP at ICAR-DMR Dr. Shruti
BTy — GH e ey, Are # Mrs Shailja Verma
TR — Ul & Siaid g W g Sidlge. o
TR Gfreror Sh gfd

ST Sreton awt

34 Training on mushroom cultivation technology 25-28 March #r/d 40 Dr Anuradha
under SC-SP in HAIC Murthal, Sonepat (Haryana) Srivastava
Tg U g W, R, Arud, gRarn § gael — <. SrREn A
Tl & AT Gr Wl WElRel W fRefor

35 Training on mushroom cultivation technology 26 March #d 53 Dr. Satish Kumar
under SC-SP in KVK Sunder Nagar, Mandi (HP) Sf. Al BAR
3§ vl — Ed @ siqid gE ad S
R gfereror

36 Training on mushroom cultivation technology 27 March #7d 50 Dr. Anil Kumar
under SC-SP in KVK Sunder Nagar, Mandi (HP) Sf. 31l HAR
3§ vl — Ed @ siqid gE ad S
R Ufereror

37 Training on mushroom cultivation technology 27 March 9@ 52 Dr. Manoj Nath
under SC-SP PAU Ludhiana (Punjab) . FANT AR
U P faeafdena, gRmn, uoe 3 vEd-
AT & AT Gr Wl WElRel W ufefor

38 Training on mushroom cultivation technology under 28 March #Td 50 Mr. Rakesh Kumar
SC-SP Meerut Bairwa
WS H TEAT — Uqd & S 2 MBI FAR ST
g Wl Ui W i

39 Training on mushroom cultivation technology under 28-29 March 53 Dr. Shwet Kamal
SC-SP in Samastipur, Bihar AT Sl 39T HHA

AR, faeR § vall — vl & sfaqiia ge W

wrenfrer W gfdrerr

ALPILI—Grd e e
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from different parts of tribal areas like Kinnaur
(H.P.), Leh Ladhak (J&K), Mayurbhanj (Odisha),
Bastar (Bihar), Balodabazar and Narayanpur
(Chhattisgarh), Lahaul and Spiti (H.P.), Nashik and
Gadchiroli (Maharastra), Sawai Madhopur
(Rajasthan) in these training programmes. Critical
inputs required for mushroom farming were
distributed to the farmers attending the training
programme. A complete set of literature
published from ICAR-DMR, Solan was also given
to the trainees.

In addition, six off-campus trainings for tribal
people were conducted in different regions of the
country like Bhuvaneshwar, Udaipur, Jammu and
Bihar. More than 200 tribal farmers participated
in these training programmes.

Five training programmes on mushroom
cultivation technology for the residents of north
eastern states were conducted at ICAR-DMR,
Solan in which 75 participants were imparted
training. Further, four off-campus training
programmes on mushroom cultivation technology
for the residents of North Eastern States were
conducted in north eastern region of India like
Imphal, Manipur and Jorhat. Total 159 trainees
from north eastern states participated in off-
campus training programmes.

Training programmes for Schedule Castes
under SC-SP

Four training programmes for schedule caste
were conducted at ICAR-DMR, Solan in which 236
trainees participated. The trainees were given the
critical inputs required for mushroom cultivation
as well as useful publication of ICAR-DMR. Also,
six off-campus trainings were organized for
schedule caste on mushroom cultivation
technology at Sunder nagar, Mandi (HP), Murthal
(Haryana), Ludhiana (Punjab), Meerut (UP),
Samastipur (Bihar). Around 300 trainees from

ICAR-Directorate of Mushroom Research
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gt & A= 9T gor fe=ir (Remre u<w), o8
AL (7] T FEIR), 7wt (3Nfeem), awe (o),
FJATSETAR Td ARTIVGR (SHATE), agel d ey
(feararat waw), AP Ud TERRI (FBRTS), HaTg
AR (RTSRA) | Fol 73 ATfear) fbami = AT
foram | ufRieror dried ¥ Wi o drel fearl o gw
B A | AT T AEaqet $ge faaRa fag
Y | AIHITIT — G ST 3emerd (ICAR - DMR),
FHTETE, Are ( RAmd U ) gRT Yl At
BT TP T AT W Ul BT IueTed AT 4T |

B Iferal, ¥ P A= &E FAT Yauwe,
SR, o U4 fdBR & faf= 9l o sifeari
AN & oY ol ©: JATH—bw UfRIETT BRIHH TIelTq
Y | 31 UfRMeToT HrIHAl § 200 I A7 Aferd sfeari
fp=arat =1 A fora |

HIPH3TIT — GH AT femerd (ICAR - DMR),
e, diad (fFaEd uey ) | yaiar Il &
framl & folw gw o1 Wl dreEfe! R gd 9=
gR1eor dRieH smaifed fey v 8 o 75
gfer TRl @1 ufkieror gere fhar T | g IRd &
gafeR & AT SFBIe, AR T SiRele, o #
JaiciR XSl B e dlel AN B ol e Bl
R R $a IR AG—hd UiRIemr dried
AT T TV | 371 SiTh—brud ufefor Hrizpal o
YaicR Al & el 159 YRRl o AN for |
Tadl — wdl & Ifavfa sgyfaa wnfa & fag
yfRreror srRfew

ATHITIY — Trd FTHET eMerd (ICAR - DMR),
=rETe, Ao ( fEared uawr ) § s S |
IS Al & fow qel AR yfieror erRied AT
farg g Rt 236 ufermifirat =1 fawmar foram | ufegatt
DI GH DI WAl D oy T SAYS D AT 1T
APATIT — GH FFHE =erd (ICAR - DMR),
FHTETE, e ( fRAme ueer ) & SuArft gabre
SUEl PRI T | SHD A &I, Frax TR, 7S]
(fForae u<wn), JReret (8Ramom), e (4STe), #R3




schedule caste category participated in these
training programmes under SC-SP.

demonstration of
mushroom cultivation to farmers during SC-SP

Fig. 3.3: Practical oyster

traning progrmme
frra 3.3: Ta=il—vadl ufdreor sfsa & <= fearr
Bl ATACX U™ &1 Wl BT ArdeiRed Ui+

Other Trainings of ICAR-DMR

Two trainings especially on white button
mushroom production technology were
conducted at ICAR-DMR, Solan in the month of
August and September in which 39 and 48 trainees
respectively participated.

Seventeen trainees participated in training
programme on mushroom cultivation technology
for scientists and subject matter specialists of
Krishi Vigyan Kendras (KVKs) and State
Agricultural Universities (SAUs).

In addition, ICAR-DMR organized training
through digital content delivery on mushroom
cultivation technology in October, 2018
successfully in which 23 trainees participated
from all over the country

Mushroom Mela-2018

Twenty-first Mushroom mela was organized
on 10™ September, 2018 as a flagship activity of
the Directorate. It was inaugurated by chief guest
Prof. Virendra Kashyap, Member of Parliament.
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(SR gaw), FAEAYR (UER) # gra @l Grefied! wR
SN ST & i & fow g o sifp—baa
RIETTT BrieH AT fby 0| Tosil — Todl &
Sfele SATASTT 3 UR1eror Hrishal § ST Sifa
A TS T 300 URRIERH 7 AR o |

AP — G T Feened 3§ =1 gfdreror

TP — T FHT QLM (ICAR - DMR),
THTETe, Ao (fFArad uewr ) ¥ orra aer RydwR
A1E ¥ faRIva 390 de Gl IcaTed Ureifie! R af
gfRTeToT BRIGH AT fPY 7T 54 Pwer: 39 Ta
48 UfRegatt J 9T foran |

S fa= dai (KvKs) T 15 HiY fawafermerat
(SAUs) & st wd fawar faemestt & forg g @t
URTdT TR STAITSTa UfRMeror BRigH H el 17 ufegeii
= 9T fora |

D AT, MG — G e e
(ICAR - DMR), =raTare, e ( Barae uesr ) grT
JFER, 2018 H ABAAYdd Tw Tl YrEMa! =
fSfotea ARt &1 syl axa fRierr BRI smfora
foam T O SeR | gt 23 URIElsTl 7 AT ford |

R

Fig. 3.4: Off campus training at HAIC Murthal
fo3. 3.4: 2% R H 36 duw uRreror

T HAT-2018

Femed &7 sl A & % fad 10
AR, 2018 BT 2197 TH HAT A9 TAT| SHDT
IECH = Sl Ul IRE S, A1 A4S &

ALPILI—Grd e e
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Dr. Jag Mohan Singh, ex-vice-chancellor of Dr. Y.
S. Parmar University of Horticulture and Forestry,
Solan (H.P.) was the Guest of Honour. It was
attended by about 900 farmers, farm women,
mushroom growers, researchers, extension
workers and businessmen from various states viz,,
Himachal Pradesh, Haryana, Punjab, Odisha,
Maharashtra, Rajasthan, Andhra Pradesh,
Karnataka, Assam, Bihar, Tamil Nadu,
Uttarakhand, Uttar Pradesh, Chattishgarh,
Madhya Pradesh, Jammu and Kashmir, Manipur
and Sikkim. The representatives from 18 different
states of India attended the mela.

Fig. 3.5: Seven progressive/ innovative mushroom
growers were awared by ICAR-DMR

o 350 g wrfasila /3f-a 9eren Sdesl &l
AGITU—GIA gRT wrfaefia fear ResRr f&ar T

g

S

.

FR—DBHC ¥ BT TAT| 9 HaWR W SL. ST HEA
freafaermera, N, e, fewrad uewr 7 fafe sifafy
® WY H BRIGHA B AT 9eTg | Hel H A= sl
T fRAMIS USE, BRIATON, USTE, A, HERTE,
RIS, 317 U<¥, Beicd, JaH, [Ier, afers,

SCRIETS, IR YUY, BTG, AL YW, W G
FHIR, AR 3R Rifdemd & forami, Hitva At
G IUTGDI, SITHITTDR ], URTR BB g TR
AT T 900 TRMTRIAT = AT o |

P10f 2013

Fig. 3.6: Release of technical bulletein in
mushroom mela 2018

faa 3.6: AerwA AAT 2018 § dAdAIBI gadfea &1
[EEICE]

Fig. 3.7: Demostration of new technologies during

mushroom mela to honorabale chief guest

fom 3.7: A g Afafy & 9erew 99 @ SR

98 de-dl BT ugeiA

ICAR-Directorate of Mushroom Research



An exhibition on improved technologies of
mushroom cultivation and other related aspects
was organized in which various Govt.
Organizations, ICAR Institutes/Universities, Govt.
financial organization, compost and spawn
producers, manufacturers of Air handling system,
chilling system, environment controlled cropping
rooms, mushroom product, seed and pesticides
and chemical producers and NGOs displayed their
valuable information/technologies/products and
provided their services to the participants of the
Mushroom Mela. Chief guest Prof. Virendra
Kashyap inaugurated the Exhibition.

In order to create awareness on various
improved technologies/practices of mushroom
cultivation to the participants, farm visit of the
growing units of the Directorate was conducted
and demonstrations on improved technologies
were given in front of the participants of
Mushroom Mela.

In the afternoon session of Mushroom Mela,
a Kisan Goshthiwas held to answer the problems
in mushroom cultivation faced by mushroom
growers. The problems faced by mushroom
growers and farmers were addressed by panel
of experts to their satisfaction.

During the Mushroom Mela, the Directorate
awarded seven (7) progressive/ innovative
mushroom growers for adopting innovative
practices in mushroom cultivation on larger scale
and mobilizing other farmers to adopt mushroom
cultivation as source of income. The seven
farmers mentioned below were selected across
India.

arffe gfade 2018—19

39 JAER W G DI WA BT I~ Ut
3R 31 HfereT Ue sl R Ve geei+l omg e forH
RS U9 W IWEHI, IR G YoTied], et
JoTTell, gataReT FAf3a st wal, g Iare, 99
Td PIeARIDl & AR 3R IWIT ScTE D!
qAT AR FIBT FAASAT A JUAT Hogdrd
SR/ Urenfifaat / Sarel & welRid fFar sk
G Hel | 3T arel URMIRIE! &l 1o Har] ua
DI | g AR G1. IR BT 7 YSeII BT Igared
o |

G & g ot @t faf= S+ drenfirfaar
3feraT AT & IR H SIFBRI BT FoTd B b IGa
H e & BH & SR M Y 3R G Hell &
iR & T S1a Weififeal W yeeE feam
R

G Wl & QUeR SURIT FF H, T b T
BT AT fBar 11 R g Scedl gRT gH
B AT H AEGH DI SN W& FARA B AATSTAD
I U Y | Gra Scredt SR fHamt & awer o
el TSN BT HATISTTh T fa9rysii & U=et
g1 o |

G Hell H, e g1 Jvs T R 9w
BT T H gAafea Afaal B TuEE R SMHEAT B
Ad & FY H G B WA BT IOEAN B o o
BT PT UicTied B @ folt |1d wTfaiier / gAafca
G IARD! /Pl BT SR UM by Y|
SR 9 fmferRad ard feami &1 @a= faar T
o |

Achievements of growers felicitated with “Progressive Mushroom Grower” award

G IATGHI I IUATERT Bl "IIRrefid G SURS " JEDR

Smt. Gayatri Devi Rathore
st IR < el

She has been a successful mushroom grower since 2014. She belongs to Hanumangarh District of
Rajasthan and is growing around 500kg of mushrooms daily. She has given employment to around
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50 ladies which helped them in improving their economic condition. She is
also a source of inspiration to other ladies of the area.

S TRE < WER a¥ 2014 W UH Ahe GH IUTEH © | ST ISR IIoTer
@ RTel &FATE &1 € ok ufifes o 500 fam. @ &1 Sares o) W& E |
SR T 50 ARG BT ISR T 8 Rrad 37 e Rerfd o gama
H Hee fiell | Ml SR &3 B =g Al & forg ol s URom Wid € |

Sh. Angom Punil Kumar

=t 3T gftre AR

He belongs to the East Imphal District of Manipur and is in the mushroom
growing business since 2002. He has to his credit, Mushroom Bagging
Machine, which he has designed to fill the bags with spawned straw. He is
conducting training programmes on oyster mushroom cultivation for
farmers and entrepreneurs. He is also producing spawn and selling it to
local farmers.

=7 37 gfTel AR, AR & YT $9hTel fS7el & R8 drel 8 3R a¥ 2002 9 GH
BT TR B el AT | B | ST U G IR 70 2 R sRie Wi gana
Bl Al H IR & ot TR A1 11 7 | =7 HAR R fharl 3R Safaai & fog
YR G BT T TR U1 HRIGH! BT A a1 51 &7 & | |1 & I8
W BT IATET PP S AT fhaH o7 99 = 2 |

Sh. Mohan Prasad Keshri
Y Agq yare I

He received training in mushroom cultivation during 2010 and adopted
mushroom cultivation for his income generation. He adopted and
popularized ZEPT technology of ICAR-DMR, Solan. He has trained more
than 315 persons in mushroom production technology. He has developed
different value added products i.e. Mushroom Pickle, Bari, Powder,
Mushroom Sattu, Pakora and popularized them in Bihar. He has disseminated
mushroom production technologies among 2500 women and 2000 tribals
of the area.

=) Higd gATE BIRT o a9 2010 B SR GH BT Wl IR GR1eror yre fbar aiv
37U ST & Goid @ oIy T o1 Tl BT UAMET | S_IH AIHIT — GH

|

AU =R (ICAR - DMR), |ietd ®I ZEPT UIRITRIGT BT SYARIT 3R MBI 917 | S2i- T Scdrad
AT @ &= # 315 9 Al Sfferes fkral 1 GRkerr yer far | g g A= qea aftld Sl e

G BT AR, TSI, UISSY, GH DT A, UDIel Bl TIR fhar 1 3R g2 fI8R | y=ferd fbar 1| g4
&3 B 2500 AfZeASI 3R 2000 AR AR & dra G BT Icare Yrenfifeal &1 garR fbar |

ICAR-Directorate of Mushroom Research
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Sh. Chova Ram
Y Biar v

He is from Dhamtari (MP), a young man started mushroom cultivation in
2010. He has helped women Self-help groups in their livelihood up-
gradation through mushroom cultivation and facilitating marketing. He
has created a lot of awareness among the public by displaying the
mushrooms and its processed products in Exhibitions, Melas etc.

s BIAT I ALY Y & THAN] D 8 dTel Uh JdP o | $oi a8 2010 H G
BT WA BAT URA A1 | S8 G BT Tl & AH | Alell W Ferared
AHEI DI D JATSH DT TR BT 9 H AGG DI AR Io ATDICT DI GfIeT Y&
DI | SRIF YSRII, Hell IS 3§ G U s9d YARPd Sclal dl &g dd
Al @ a0 BIHT TANTRDHAT BT Foid b |

Sh. Dnyaneshwar Balwant Thakur
sff ATTaR Idd STHY

He is from Pune (Maharashtra), started mushroom cultivation in 2014 and established his unit, M/s
Thakur Agro-Foods. He has his own spawn production lab and Centralized Air Conditioning System
and is harvesting 1.5 T of mushrooms daily. He is providing employment to 50 skilled personnel of
the area.

57 EJYeR geTdd STHR YU, BRI & Y8 dTel H1 LATaR Fefdd SThR - a9 2014 H GH B Wil YR B
3R AUl ShIg HEH SIHR TIT s WAMUT BT | §7bT AU WH  IUTed TIRTRATAT AR Dl IR
FHERAFT YoIedl & 3R A YR 1.5 71 T &1 ST R W8 € | 378 §RT &7 B 50 FHIA AT Bl ISR

ge fear S e 2

Sh. Srinibas Patnaik
Y shferg yesras

He belongs to Berhampur (Odisha) started his mushroom spawn lab in
1993. He is growing oyster and paddy straw mushroom and has successfully
used tissue culture technology for Vo/variella. He has been organizing the
meetings of mushroom growers at District and State level. He is involved
in the federation and marketing related activities along with spawn
production and mushroom farming.

57 YIS, SREMYR, AT B I8 dlel & AR T8I a9 1993 H U1 Gw W

AT <A P | $7% T ST SHX RTefl g T ST o V&1 § X | | b &
TP G TR D AT S W T BT hergdS STAT A e L
AT | 39 RT 7T Ud T WR W G SUTGH] DI d3h]1 BT JATATG AT I I8T & | 31 geArId Wi
ST 3R GH B Wl D A1 1Y BN UG Hb T | Fo Tfafaferal | oS € |

ALPILI—Grd e e
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etc.

Smt. Seema Gulati

e | [erdh

She owns Elle mushrooms, which is engaged in cultivation, processing and
marketing of mushrooms. They have grown white button, portabella and
Cordyceps mushrooms. She is mentoring and motivating fellow mushroom
farmers through various activities. They have a retail outlet in Karnal and
are selling exotic mushrooms to Reliance Fresh, Mother Dairy, Walmart

ST T AT R @ W, TRARBROT AT HD T B BrRf H Hord & | et
AT F T g, UIeiddl 3R PHIST Grl DI ST | Sl [efre! fafd=
Tt Teres G & Wl HRA arel 37 ArRfl fEal B ueara wR @

EIRECARCIRT IRC

g | 3T BRATA H U1 RS ATSTeAe 2 3R 370 gRT ReAIT B, R ST, W&Tﬁiﬂﬁﬁﬁ?ﬁ@@

Participation in national/state level

exhibitions

The ICAR-Directorate of Mushroom Research,
Solan (HP) participates regularly in exhibitions,
science fairs to promote the mushroom
cultivation 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
ICAR- DMR, Solan participated in the
following exhibitions/ Demonstrations in the year
2018-19.

A /oy i gl § gfaarfiar

HIPH3TIT — GH AT fRemerd (ICAR-DMR),
AT §RT GH B1 Wl DI gedT < B AR Gw Bl
QYT & IR H THBRI BT [GRR B3 & forg
3R TR g+l a fasim Aell o o wrfler) as
FRIS S & | S STMScra TR Tffaferat # wigargd
— G IEE RETed (ICAR - DMR), el gRT
JRId B HARIl & IR H G BT AR fbar T,
Qe BT IR0 fhar 11 3R Hed arel YRl B
faBT ® TS| ApHU — R AU eTmer
(ICAR - DMR), Hiel 9 a9 2018—19 H f=feilRaa
geeifal e uesEl § 9T for |

Table 3.2: Events for mushroom awareness national/state level

arferdt 3.2: AT /T WX R G ANTGHHAT $ oIy Ao

SI. Name of the Event participated Date Place

No. 3maieH # gfewrfrar s AT

%.9.

1. National Mushroom Mela 10 September 2018 ICAR DMR, Solan
IS Gr Hell 10 fe%eR, 2018 HHIIT — GH A

feme, |red

2. Visit of Hon’ble Minister of Agriculture 5 October 2018 CPRI-Shimla
and Farmer’s Welfare 5 3fRER, 2018 HAIBSTIY — BaIg 3]
AT P TG BT Hearor #3 BT ERT ST R, et

ICAR-Directorate of Mushroom Research
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Diversification, Processing and Consumption
Ud GUd H I TG ALY R TR G

6. Krishi Mela —2019
P AT — 2019

7. Mushroom awareness campaign

G STRaehdl AT

SI. Name of the Event participated Date Place
No. 3matsE # yferarRrar fei® AT
5.
3. Training Programme 23-24 October 2018 KVK, Jaunpur (UP)
gf¥terr BrRieH 23-24 AR, 2018 FN s I, IR,
IR U
4. Kissan-Mela 15-17 January 2019 ICAR-CPRI Regional Centre,
fopa Ferm 15-17 SHa<1, 2019 Modipuram (UP)
AIPIAGY — B 3], IR
IR U
5. National Symposium on Trends & Innovations 31 January —2 February 2019  HAIC, Murthal (Haryana) HAIC,
in Mushroom Production Technologies, 31 SFaT —2 HNaNl, 2019 R, gRarom

5-7 March 2019
5-7 AT, 2019

24 March 2019
24 ATE, 2019

ICAR-IARI, PUSA Campus,
New Delhi
HAIHIATT — WRA PN STHAT

Military Ground, Solan
AfersY fem, o=

Mera Gaon, Mera Gaurav Scheme

‘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 consisting five and six
scientists respectively 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. The demonstration on Oyster mushroom
cultivation technology was conducted. Some of
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AT T — AT TR JISAT

IR P A uRye & 87d U= faaq
D AT W AR YITHAT §RT AR ME — A
ARG’ AT BT AR AT 71 o | $9 AT &
TARTEITEAT & fH UfHAT BT ST ggT =g i wiat
@ Tl & AT TR GHd # Y& 8 | WIHargd —
G ATAT FIRemerd (ICAR - DMR), STl &1 3R |
9 WM BT AR B B 10 IATDT B &1 SH 9715
TE | UUd T | S Ui T B AN IMASA T |
9 AT BT AR, B & oI Al & AU dRE
Al BT gFA B TS |

Al @1 AW qAT Y Heell FHRIe 31
g B B fory fafi= wrat § afyes € fbu 1w
g MiteAl IR doBhi BT AT fbar a1 for=d
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the farmers adopted oyster cultivation and were
followed up by MGMG team till harvesting and
marketing of mushroom.

Visited adopted village Waknaghat, Solan to
celebrate world Earth day on 22" July, 2018 and
farmers were made aware to protect our earth
and environment by keeping surrounding clean.
Frequent visits were made to the village Dhanot,
Solan to motivate farmers for mushroom
cultivation technology. Talks were also delivered
to women farmers on mushroom cultivation
technology and nutritional values of mushroom.
They were also made aware of the post-harvest
technology of mushroom.

Demonstration on cultivation technology of
oyster mushroom conducted during the trainings
organized under Schedule Caste-Sub Plan on 29
January, 25 March, 26 March and 28 Mar, 2019
in which 14 farmers from our adopted village
under MGMG were also participated. Inputs like
spawn, thermometer, spray pump, water drum,
pipes were distributed. They were also given ICAR-
DMR publications and extension folders on
mushroom cultivation technologies.

3 1
() TBSGS. T T

T, de-173 213

NS i, AT der
e > SNE<Y i

Fig. 3.8: Adoption of oyster mushroom cultivation
by farmers through MGMG scheme

foa 3.8 waSligwsh AoFT @ weww @ feamEr gRr
IR AHT B el B (YT
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et & w1 AR FRe e URd fH Y|
3R GBI Tl Urenfiras o g oIy 7Y |
T fFaml 7 ey Wl BT AR R g Bl
SIS 3R ATBRET B qF #_T M — 3T 1RT SH
gRT Fafid w5 9§79 99 991 3@ AT |

famie 22 S[ATE, 2018 BI fIeq geall faad 794 &
forg offigpd T U Aies & T gHATIE BT GRT
T SR I8T MUY &1 Weodl g9 EGdHR AR
gRall 3R UITARUT DI 9O & IR H S Twd (bl
AT | MG gEIE, Aied H AR SR fHT MY iR g8t
g B Gl denfrey s & forg fear @
grearfed 6| g @1 @l grifire) 9ur g e &
Grafore A R Al fEAl © FHel aral URd B
TS| S N &) Gocliar Nelfie) & ar F off
3T HRIAT T |

fasTias 29 SaR), 25 W, 26 AT qRAT 28 AT,
2019 & IIfd IRT S AT & TEd MAfoTT
T T Ufrerll & <R STUReR Yr BT Wl Grenfires!
TR YA AT by 7T R AR §1RT #-7 114
— IRTTRE HRIPH & q8d 3FPpd fby TU 719 F 14
et = W for | famet & wiE, emfies, =
T, STel $, U139 Snfe fadRa fay 7o | 5= gw @
il Wil R AIPpAgu — G SR Faener
(ICAR - DMR), AT & UHIHl Ud TR Hleex T
JUT&l PRIY 7Y |

P e oik favg a1 fiad & y=R & fog
JPHATEIE, TRIC qAT 91 Tid BT IRT fHar 737 |
famie 5 faAwR, 2018 BT AIHIATT — GH ATHT
fQemerd (ICAR - DMR), SrelE 3 Smifora faeq Far
g srfeH & 1)1 T — -7 RT HRIGH & d8d
it by T wTidi & &9 fpaml 7 T o | gar
WY WR ATl Y B & Ty Sf. 918,09, WRAR




Visited villages i.e. Waknaghat, Dharot and
Ber goan for the publicity of Kisan Mela and World
Soil Day. Ten farmers from MGMG villages
participated in World Soil Day held on 5 Dec, 2018
at ICAR-DMR. Soil expert from Dr. Y.S. Parmar
University of Horticulture and Forestry, Solan (HP)
was also invited to deliver talk on soil health.
Problems related to soil was also addressed. 50
farmers from MGMG villages participated in
Kisan Mela organized at DMR, Campus on 23 Dec,
2018. Two lectures were also delivered during
the mela on cultivation technology of different
mushroom and its nutritional value.
Demonstration on spawn production, oyster
mushroom cultivation and post-harvest
technology were also organized.

Advisory service to farmers/ Mushroom
growers/ Businessman/ unemployed youths

Advisory services through emails, telephones
and face-to-face interaction on various aspects
of mushroom cultivation, training and marketing
were provided. On an average 8-10 queries per
day were received either by mail/ phone/
personal visit and were replied. Majority of the
queries were related to training programmes
followed by mushroom cultivation technologies
and its marketing. The groups of farmers from
different states and students of various colleges
visiting the institute were briefed regularly about
the various facilities and services rendered by
ICAR-DMR, Solan. More than 3200 farmers,
students and other visitors were attended at
transfer of technology section of ICAR- DMR. Out
of which 80 group visits were conducted to the
DMR Museum and other facilities of the center
as well as talks were delivered on mushroom
cultivation technology to them. Some of the major
groups visited the institute are mentioned in Table
3.3.
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IETAT TE arfret faeafdemera, A9, Ao, e
U9 & HaT et r sl fbar i | 9a1 9 S
A3 BT A AR fbar | famie 23 fedwr,
2018 Pl HIPH3TIU — Y AJAYT Faemmerd (ICAR -
DMR), HTele URER # maifora fag Ty fha werr
T MG — 3R ARG & Tod Mg By T war |
g 50 farsl ° 9 fomn| = gw @1 @
UrNfiTe! Td $9a UIvfors d19 UR Hel § &I AR
ff oy Y | Wi ScaTe, SRR G @) el qer
HHAR et R ) yeee s fay T |

fearl /g SaurEsl / Aaariiar / SR
Jaran i aReTEft |dar

WR A, TP TAT JHT—A URRGAT B
e | R} /a0 ueE @F TE | A /B / Al
2R R A UfcifasT 8 — 10 Gl I e febar
3R S SR 1T T | Srferepier geT ufieror prieHi
A AT o 3R IS I18 YW B Wl grenfifear
3R D ADCT & IR H U= B Y | faf= =i
W Al & g o1 A= dierall & BHET A HwIH
BT IRT HAT 3R IT WPy — G AT
fQeme™d (ICAR - DMR), |9 g1 wa fafir=
Jiaemail @ Faweil & IR # FIfid dR R 7eTd ST
AT | 3200 W Y 318 fHami, BE! 3R 3T AP
F 9IPIIU — G AT T (ICAR - DMR),
Al & U] BRICROT STIHRT BT ST BR dlel
ST! BT RIS AFBRY YaTT @l T8 | 74 | 80
TRl RT MIPHATT — G AJHT LTI (ICAR -
DMR), |ie & RIfSTIF Ud b BI =g Jfaematl a1
SR fHar T iR g B W el woan
I DI TS | LA BT IIRT B dTel BB T9E Al
HT oI dTferapr 3.3 § TR 2 |
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Table 3.3: Visits conducted in ICAR-DMR during 2018-19
arfast 3.3: 9 2018—19 & SR WIPHIJU-—GH ITHaE fFReme™, diad 7 o IR

S.No  Name of Group No. Date

H. | fei®

1 Students from HAU, Haryana 40 06.04.2018
Ao Sy feafierey, fear, sRawnm ¥ s=

2 Students from SKN College, Jaipur, Rajasthan 100 10.04.2018
THAPBYT Plctel, STIYR, RTSTRATT q oA

3 Farmers from UHF, Nauni, Solan 26 11.04.2018
AT T qieer favafaerera, HiN, Ao 9 fear

4 Farmers from UHF, Nauni, Solan 33 19.04.2018
AT T qifeey favafaerera, HiN, Ao 9 fea

5 Farmers from KVK, Kandaghat 15 09.05.2018
P a5 B, Herac A fHaH

6 Farmers from UHF, Nauni, Solan 25 09.05.2018
AT T qieey favafaerera, HiN, |ed 9 fear

7 Farmers from KVK, Kandaghat 26 15.05.2018
P a5 B, Herac A fHaH

8 Farmers from Mushroom Unit cum Training centre, Duttnager, Rampur
g THhls Ud URET B, TR, SHR I e 30 17.05.2018

9 Farmers from, Haryana 41 04.06.2018
gRIToT | frae

10 Farmers from ATMA, Nalagarh 18 05.06.2018
AT, TR | A

11 Official trainees from ICAR-1ISWC DehradunICAR-1ISWC 20 07.06.2018
IEIGA W ARy ufdeg

12 Farmers from KVK, Kandaghat 31 07.06.2018
Y faem des, PerEe A B

13 Farmers from New Delhi 50 29.06.2018
7 ool & fam

14 Farmers from Development Foundation, Delhi 21 11.07.2018
STTH< BreveyH, fieel I fham

15 Farmers from Mandi (HP) 19 25.07.2018
Ao, fearae uewr 9 feam

16 Farmers from Punjab 45 26.07.2018
U 9 feas

17 Farmers from ATMA, Solan 41 04.08.2018
AT, Ao | fhar

18 Farmers from Sarkaghat, Mandi 35 18.09.2018
IRBrETE, AvS H b

19 Farmers from A.G.R.1., New DelhiA.G.R.l. 48 24.09.2018
T2 feoell A fberr

20 Farmers from A.G.R.I.,, New Delhi A.G.R.I. 50 24.09.2018
T2 feoell A fberr

ICAR-Directorate of Mushroom Research
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S.No  Name of Group No. Date

B |q&r fe®

21 Students from Hort. College & RIW, TNAU, Trichy
ATl Bl UG RIW, dfeTs oY favafaere, By @ s= 50 28.09.2018

22 Students from JUIT, Waknaghat, Solan 45 28.09.2018
qPHTEE, Aleld I B

23 Farmers from Development Foundation, Delhi 22 28.09.2018
STme BreveyH, feeell A faam

24 Students from Doon P.G. College of Agril. & Tech.
T UISl B va drRifiier diels 9 813 84 28.09.2018

25 Officials from Dept. Of Horticulture, Odisha 14 05.10.2018
AETET T, SfEem ¥ STfererIToT

26 Farmers from Development Foundation, Delhi 27 05.10.2018
STIUA< BrevsyH, fieel I fham

27 Students from VAS, Raichur Karnataka 64 09.10.2018
PR, BAlcHd H BTH

28 Farmers from KVK Ambala, Haryana 12 11.10.2018
P fae o=, sraren, sRIm I fHam

29 Students from SILIB, Solan SILIB 19 24.10.2018
e A BT

30 Farmers from Haryana 21 24.10.2018
gRamn | feam

31 Farmers from Kangra 26 27.10.2018
HiTer A fham

32 Students from Dehradun 17 30.10.2018
qEVIGH, STRIETS 4§ BTH

33 Students from Ludhiana 12 03.11.2018
GIERIGICNICACIRIE

34 Farmers from TNAU 88 15.11.2018
aferg HiY feafierad, <R 4 8

35 Students from Rai University, Ranchi 24 19.11.2018
g fazafaemey, v= & B

36 Famers from NEH states 20 22.11.2018
JaicR T Al | fhar

37 Farmers from Punjab 62 22.11.2018
yoe ¥ fea

38 Farmers from Haryana 45 24.11.2018
gRAwT A feaE

39 NABARD official 20 27.11.2018
A6 & SAEBER

40 Farmers from Haryana 50 29.11.2018
gRA™T A fHaE

41 Students from Tamilnadu 67 30.11.2018
e Arg 9 BT

ALPILI—Grd e e
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S.No Name of Group No. Date

Bl aEn fais

42 Farmers from Poonch, J&K 32 03.12.2018
U8, S 9 BYR ¥ B

43 Students from Pune 51 07.12.2018
I, HERTS, ¥ BT

44 Farmers from KVK, Barnala, Punjab 15 18.12.2018

45 Farmers from UHF, Nauni, Solan 40 20.12.2018
IETaT vd aiie favafaermer, AN, Ao 0 fhas

46 Farmers from Haryana 42 27.12.2018
gRamom | feas

47 Farmers from Sirsa, Haryana 27 29.12.2018
e, gRam 9§ faam

48 Farmers from Punjab 31 29.12.2018
Uoe ¥ feas

49 Farmers from Uttan Sewa Samiti by NABARD 27 29.12.2018
AEE R S WaT Afifa ¥ feas

50 Farmers from Odisha 36 29.12.2018
e | A

51 Students from Kot Shera School 40 01.01.2019
PIC INT oA W BH

52 Farmers from KVK, Dhaula kuan (HR) 18 09.01.2019

53 Farmers from UHF, Nauni 27 09.01.2019
ATl Td arfra faeafderery, AL e ¥ feam

54 Farmers from Development Foundation, Delhi 19 10.01.2019
STAYHT BrevsyH, foeeh & foham

55 Farmers from KVK, Saharanpur 23 14.01.2019
P ST B, WERAR, IR T2 A b

56 Farmers from Haryana 27 16.01.2019
R & fam

57 Farmers from Kandaghat 21 17.01.2019
FHerare ¥ e

58 Farmers from KVK, Samrala 19 31.01.2019
PN A= ds, TR A A

59 Farmers from UHF, Nauni, Solan 20 05.02.2019
IETaTT Td aiieT favafaerme, AN, Ao o fhas

60 Farmers from KVK Firozpur, Punjab 14 05.02.2019
PN M ds, BRIGR, dod A foam

61 Students from dept. of Botany NES Science college, (Maha.)
TAfAfIs™ T, TIsus fasie dfesl, FeRTsE 3 B 27 12.02.2019

62 RAK College of Agriculture, Sehore, M.P.RAK 19 16.02.2019

P Fler, e, T W & v

ICAR-Directorate of Mushroom Research
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S.No  Name of Group No. Date
B |q&r fe®
63 Farmers from Bikaner, (RJ) 42 22.02.2019
AAPHTR, oI | faar
64 Farmers from Horticulture Dept. Odisha 31 26.02.2019
JrTaHl favmT, sifeen & faad
65 Students of D\. Patil college, Meerut
e, UIfecd Dleldl, A3, SR U< A B 70 27.02.2019
66 Farmers from Agricultural Development Block, Chirgoan, HP
P faprt e, fRwma, f2amd uewr 9 fdam 16 27.02.2019
67 Swami K.V. Sadguru College of Agriculrure, Maharastra
W B4l Fai[d P Pieldl, HERTE A B 18 27.02.2019
68 Students of MRDAV, Solan 48 28.02.2019
TRIRSIY, Al 4 B3
69 Students from Navsari Agriculture University, Gujarat
TR SN fIeafdered, ToRE 4 813 61 02.03.2019
70 Trainees from FRI, Dehradun (UK) 12 05.03.2019
UHATIR3NS, TeVIgH, STRRIvS I Ufie]
71 Students from Dr balasaheb Sawant KonKon Krishi vidya peeth, Ratnagiri, (Maha.)
Si. JIRT AEd DI Y e, RN, FBRE ¥ B 66 05.03.2019
72 Students from Continental Group of college 14 06.03.2019
PICricd YU 3% Dieldl A BTF
73 Students from Dept. of Plant Pathology, Meerut Univ., U.P.
ey NS favmT, ke favafdere™, SaR uee | B 24 13.03.2019
74 Farmers from KVK, Saharanpur, U.P. 21 12.03.2019
PN AT B8, FERAR, IR Yo A fFae
75 Farmers from Dept. of Hort. Paudi Garhwal U.K.
JETA T, ST TTeaTe, SwREve ¥ R 20 13.03.2019
76 Students from College of Hort., Satara, (Maha.) 44 14.03.2019
JETATT Do, FART, FERTE A BT
77 Delegates from NABARD, Punjab 21 15.03.2019
ATaTe, USe ¥ gfafey
78 Farmers from ATMA, Barwani, M.P. 16 15.03.2019
JMTCHT, SRAT, WA U< 9 fhsar
79 Students from Punjab 21 15.03.2019
I9e ¥ B
80 Students from Haryana 30 16.03.2019
gRImT | B
81 Farmers from CATAT 16 22.03.2019
CATAT ¥ fam
82 Farmers from ATMA, Paudi Garhwal U.K. 31 29.03.2019
T, UIST TTgaTe, SRS ¥ fhAr
83 Students From MMDU,Mullana, Ambala, Haryana 41 30.03.2019

TR, HoolHl, 37 Tell, BRI A 813

ALPILI—Grd e e
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Fig 3.9: Visits of students in ICAR-DMR
o 3.0: AHAIU — FYIIA A BIEAI BT RS

Technology Documentaries as means of
information delivery  on mushroom
cultivation

The ICAR-Directorate of Mushroom Research,
Solan has developed technology documentaries
on different edible and medicinal mushrooms as
well as spawn production. These documentaries

g B Gdl R I gueR Al & wd q
SIEgAEIS

ATHATT — G JTFT e (ICAR - DMR),
Ao g1 A= @ a1y ud il g & ey

[T WA IATET WR U] STRFS TR B
TS | 391 SIHAEIST Bl 3ol 9 R g1 wromert o

Table 3.4: Technology documentaries sold during 2018-19
arfer®r 3.4: a9 2018—19 & <RM AP @1 ¥ wenfre) segEsw

S. No. Documentaries title DVDs Sold in DVDs Sold in
HH. SEATS &1 MNds numbers (English) numbers (Hindi)
I T I ¢ NS B
B T (FdSh #) e (= )
1 Spawn production
W BT AT 85 48
2 Cultivation technology of white button mushroom
W 9 GR B Wl Ui 101 9
3 Cultivation technology of Oyster
3MUTER @1 Wil Wrenfira 111 76
4 Cultivation technology of Paddy straw mushroom
Il Gr B Wl el 69 27

ICAR-Directorate of Mushroom Research
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S. No. Documentaries title DVDs Sold in DVDs Sold in
HH.  SEATN &1 MeD numbers (English) numbers (Hindi)
A T NS I T AL B
@) G (Iush /) e (= ®)
5 Cultivation technology of Shitake mushroom
Rt g @1 @l drefie 89 53
6 Cultivation technology of milky mushroom
e gr @1 el i 88 45
7 White button mushroom under natural condition
rpfad aRRIfT & T8d 0d ged e 84 78
Total dget 627 336
Grand total of DVDs sold
I TS SEST P H/A F=T 963

were prepared in both English and Hindi
languages and were used as complimentary and
substitute learning tools for the trainees and other
people. Total 963 documentaries were sold to
interested people as means of information
delivery during 2018-19 (Details in Table 3.4). The
documentaries helped many participants learn
about mushroom cultivation technology as a
substitute for attending the training programmes.

Work related to e-learning

Directorate of mushroom research developed
an e-learning portal which includes information
related to the cultivation technologies of different
mushrooms, post-harvest technologies, pests and
diseases and utilization of spent mushroom
substrate.

Production data of total mushroom production
was complied of different states of India for the
year 2018 and is shown in the Table 3.5.
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AR fhar T SR Ufiegetl T = ARl & fog
YR AT debfcteh AT To’d & WU H Sl SUANT
B T | a9 2018—19 & IR FAAT YAR & IUTI
® AR W SGDH AN DI Bl 963 STRASIS DI fdeh
P TS (AfADT 3.4 H IR0 | SAFHASEIS | 3D
gferfrat &1 gfreror wRigH § w7 oF & forw v
fImed & wu # g Wl Uil & a8 9 S |
Hqoq firefl |

g—af<T 9 gefira «rd

Y ST R gRI Ud $—af T e
fapfra fear o & R fafesy #erest a1 @
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IRA & A= 2t # 99 2018 & ol Fol ALHH
TS BT SeT UHHd fhar T | 39 ST Bl drferdT
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Table: 3.5 Mushroom prodcution data of various states and Union territories (in tonnes) during the year 2018
(Source: AICRP Mushroom)
arferdt 3.5: ad 2018 & IR fafr= AT @ik dgenfia yeen & g SARA &1 (e #) s (ia: AICRP 73w)

S.No. State Mushroom Production (tonnes)*
B9 S| Er Sdared (e)*
1. Andhra Pradesh 3650
2. Arunachal Pradesh 60
3. Assam 220
4. Bihar 5600
5. Chhattisgarh 540
6. Delhi 3160
7. Goa 4470
8. Guijarat 12000
9. Haryana 20050
10. Himachal Pradesh 14505
11. Jammu and Kashmir 770
12. Jharkhand 1000
13. Karnataka 1220
14. Kerala 910
15. Maharashtra 18380
16. Madhya Pradesh 500
17. Manipur 70
18. Meghalaya 35
19. Mizoram 65
20. Nagaland 405
21. Odisha 19532
22. Punjab 12750
23. Rajasthan 1400
24. Sikkim 06
25. Tamil Nadu 11475
26. Tripura 120
27. Uttarakhand 11670
28. Uttar Pradesh 7600
29. West Bengal 3000
30. Andaman & Nicobar 390
Total 155553

Fig 3.10: E learning modules
fora 3.10: § @ AlsLa

ICAR-Directorate of Mushroom Research
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4. AICRP (MUSHROOM) CENTRES
4., BIRRTET ST AR AT R SRIENE ARG o3

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 Xll five year plan 11 more coordinating
and 9 cooperating centres were added and
Faizabad centre was dropped. At present,
23 coordinating and 9 co-operating Centres are
working under AICRPM. These are:

The Old Centres are

Coordinating Centres

1.

ICAR Research Complex for NEH Region,
Barapani

ICAR-Research Complex for Eastern Region
Research Centre, Ranchi

Punjab Agricultural University, Ludhiana

Tamil Nadu
Coimbatore

Agricultural  University,

81

<9 & fafr=T Py Siefary el 3 g srgaeT
FCeTera T SH® dwal gRT [AaRad &I T3 Ureliidsar
BT TG0 PR AR ITBT TR B AT A1 &
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23 I D= qAT 9 AEANN g BRI & off fb 39
UHR & —

IR b
THafad

1. SR Ydi Gdd &3 & oy ATy BT ATHeT
TR¥R, IRTATHT

2. Ydl &F & folu 9IPH3rgu &1 AL URER

3. Uole Py favafderead, e

4. e g PV favafdemery, drIwCR
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5. G.B. Pant University of Agriculture and
Technology, Pantnagar

6. CoA, Mahatma Phule Agricultural University,
Pune

7. Indira Gandhi Krishi Vishwa Vidyalaya, Raipur

8. Maharana Pratap University of Agriculture
and Technology, Udaipur

9. CoA, Kerala Agricultural University, Vellayani
10. C.C.S. Haryana Agricultural University, Hisar

11. Orissa University of Agriculture and
Technology, Bhubaneswar

12. Rajendra Agricultural University, Samastipur,
Pusa

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

14. HAIC, Murthal
Cooperating Centres

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

New Centres Included During XIl Plan
Coordinating Centres

16. ICAR Research Complex for NEH
Sikkim

17. ICAR Research Complex for NEH
Arunachal Pradesh

18. ICAR Research Complex for NEH
Nagaland

19. ICAR Research Complex for NEH
Manipur

20. ICAR Research Complex for NEH
Mizorum

21.ICAR Research Complex for NEH
Tripura

Region,

Region,

Region,

Region,

Region,

Region,
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Sl Ud Py g drenfire feafderey, daa
. Y HEIdaTe, FETH Bl SN favafderet, gor
8. HERIUN U9 $fY Ue Urenfie fazafdernery, SeagR
9. PN HeTfaemery, dvel By fIwafdene, dearam
10. FeRY =R RHE sRAom N favafderey, AR
11. TSI S T Urefre! fAwafdarad, yamar

12. J1oi $Y Ieafdered, aeigR, g4, T8r

13, IETATT UG arfia] wETderad, e Py
faeafqermery, uriraTe

2]

~

14. THCTSH], HReTA
aegll =

15. Sf. I78.09. IRER IRTAHT Ud arfaT fagafdene,
A, e (Brae gew)

12} IIoET & SR IS F9¢ o<
THf~ad bz

16. SR YdI A &5 & folg WIghargy &1 Igaea
aReR, fafaw

17. SR YdT GddR &5 & oIy Wigharqy &7 rgae
IRER, [ U9l

18. IR YdI U &3 B foly AIHTqU BT AT
IRER, AMTCIvS

19. IR YdI U &3 B Ty AIHrqU BT AT
&R, AR

20. IR QAT Yo &3 & oI HIHargu T STTAeT
R, fASRe

21, IR QAT YR &3 & oIy AThargy &1 STgaeT
aReR, g




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

23. ICAR-Indian Institute of Horticultural
Research, Bangalore

24. CSK HPKYV, Palampur
Co-operating Centres

25. ICAR-VPKAS, Almora

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

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

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
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22, MIPHATY — D21 GIUIY HIY FTHU AR, Uie
IR, ASHH g fTpIaR

23. 93U — YRR RIS FIH, T

24. AUFS TAUIDAL, UTTHYR

wEdl »w

25. HIH3ATT — [Idp=s Uil BT S HRe,
SIS

26. T PR PN fIsm g drenfier feafderdy,
SR

27. ¥ PR PN fIsm g drenfier feafderdy,
ST

28. 3rTH Y fawafdencry, SiRere

29. TRER oo TS Uce HiY g Urefien! feafdener,
RS

30. fag == S favafdencty, FfSan, uf¥em e
31, ARER YR Sdars] Sy fawafderery, Saarst
32. U1 O ¥aR iy fawafdermer, Imig TR gexEe
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5. LIST OF PUBLICATIONS
5. Jep1LTE a6t at

Research papers

Annepu S K, Sharma V P, Kumar S, Barh A,
Banayal Sand Kamal S. 2018. Enzyme profile
of shiitake mushroom strains grown on
wheat straw. /ndian Journal of Horticulture,
75(3): 475-48.

Arora B, Kamal S, Sethi S, Joshi A and Sharma
V P. 2018. Mushrooms: Reservoir of vital
nutrients and bioactives. Mushroom
Research 27 (1): 97-101.

Attri B L, Mer M S, Kishor A and Kumar A.
2018. Shelf life and quality of apple at
ambient conditions affected by different
concentrations of Aloe vera gel and neem
oil. Indian Journal of Horticulture, 75 (4):
667-677.

Gautam Y. 2018. Innovative use of ICT
Technologies in dissemination of
information regarding mushrooms.
International Journal of Research in IT and
Management. 9(1):1-3.

Jana B R, Srivastava A and Idris M. 2018.
Climate Change Effects and Quality
Makhana Production under Wetland
Ecosystem of North Bihar. /nternational
Journal of Current Microbiology and Applied
Sciences, 7(12): 578-587.

Jana B R, Srivastava A, Idris M. 2019. New
Makhana (Euryale ferox Salisb.) Processed
Products for Health Benefit. Journal of
Pharmacognosy and Phytochemistry, 8(2):
1662-1666.

Kamal S, Sharma V P, Gupta M, Barh A, Singh
M. 2019. Development, evaluation and
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10.

11.

12.
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characterization of browning resistant
hybrids of white button mushroom (Agaricus
bisporus). Indian Journal of genetics and
plant breeding. 79(1) Suppl. 131-140.

Kishor A, Narayan R, Brijwal M, Attri B L,
Kumar A and Debnath S. 2018. Storage
behaviour of apple cultivars under ambient
conditions. /ndian Journal of Horticulture,
75 (2): 319-325.

Kishor A, Narayan R, Brijwal M, Attri B L,
Kumar A. and Debnath S. 2018. Performance
of some new apple cultivars for yield and
physico-chemical characters under mid hill
conditions of Uttarakhand. /ndian Journal of
Horticulture, 75 (1): 8-14.

Kumar A, Attri B L, Mer M 'S, Ahmed N and
Narayan R. 2017. Comparative physico-
chemical properties of fresh and gummosis
affected peach (Prunus persica) var. Red
June in Uttarakhand. Progressive
Horticulture, 49 (2): 129-132.

Nath M, Bhatt D, Jain A, Saxena S C, Saifi S
K, Yadav S, Negi M, Prasad R and Tuteja N.
2019. Salt stress triggers augmented levels
of Na+, Ca2+ and ROS and alter stress-
responsive gene expression in roots of CBL9
and CIPK23 knockout mutants of Arabidopsis
thaliana. Environmental and Experimental
Botany, 161: 265-276. DOI.10.1016/
j.envexpbot.2018.10.005.

Pathak A, Vijay B, and Kamal S. 2018.
Molecular identification and
characterization of Humicola insolens
isolates from button mushroom compost.
Mushroom Research 27 (1) : 37-44.



13.

14.

15.

16.

17.

18.

19.

Sanyal S K, Kamal S, Sharma V P, and Devi
R. 2018. Some interesting
Agaricomyceteous fungi from Himachal
Pradesh (India). Mushroom Research27 (1)
: 27-36.

Sharma V P, Annepu S K, Barh A, Shirur M
and Kamal S. 2018. Genetic divergence and
cluster analysis in shiitake genotypes based
on vyield related traits with commercial
breeding significance to shorten the
production period. /nternational journal of
vegetable science, 24 (5), 424-431.

Sharma V P, Kumar A, Barh A, Kamal S and
Kumar S. 2019. Adaptability and Trait
Stability Analysis in Vol/variella volvacea
(Paddy Straw Mushroom). /nternational
Journal of Current Microbiology and Applied
Sciences 8(04): 1472-1471.

Shirur M, Sharma V P, Upadhyay R C,
Ahlawat O P, Kumar S, Kamal S, Yadav A S,
Chinnara N. 2018. On-farm Research Trials
in Mushroom Farming: Technology
assessment and constraint based
recommendations. Mushroom Research27
(1) : 87-95.

Sharma V P, Gupta M, Kamal S, Sharma §,
Aneppu S, Kumar S and Sanyal S K. 2019.
Genetic diversity and physiological
relatedness amongst 30 strains of Lentinula
edodes (Berk) Pegler. Sydowia 71:91-101.

Singh M, Kamal S, Sharma V P. 2018. Status
and trends in world mushroom production-
Il -Mushroom production in Japan and
China. Mushroom Research 27(1): 1-25.

Sudheer A, Sharma V P, Barh A, Kumar S,
Shirur M and Kamal S. 2019. Effects of
genotype and growing substrate on bio-
efficiency of gourmet and medicinal
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mushroom Lentinula edode (Berk) Pegler.
Bangladesh Journal of Botany, 48(1): 129-
138.

(ii) Technical/Popular articles/Talks

1. STRTN SaR<a, g1 el 31 Td Il o |
2018 | Ao HerwH o€ faerd St @&t HHT Bl
BRIGHS | §/7% YIvHY, 27 3T, 2018 |

2. oI Tl 3T | 2018 | ISl R SHWEf o7 B
GE—HTRHA | Gler] AN e (AE
faerias), 12 RYawR, 2018 I 3 |

3. fIeeE va &, sfarda U, e’ vd, 411 2018 |
gV &HATA B hesd b SUAN T
IS PN B FAGAG. & AIH3TT
—ATSUASTRS, AHEHH, T, IRES, WRA: 42—43
ST JHIHRI |

4. foo i wa &, sfarad U Ay 7, 9 2018 |
i T IRTaE Ui & w9 H SR 6
HETT Td TSI, STl AIH3TI —SHUINR,
AMHGH, W, SIRES, 9IRd: 44—46 GIRT TP |

5. e HAR, 91 U1 IWT g 99 HAA | 2018 | T
qe gH B T |

6.  RI HAR, TIT HH g 41 U1 AT | 2018 | T
e g d1 fEIRAl, vt daw gaA
TS |

7. T AR HGAR AT G FAR | 2018 | WA B
A% U H | TH G fAdhed 2 qereq
gfordt AHrER 12 =R 2018 |

8. T d1 41 g HAR | 2018 | WRA IY H Gr
Jeare ferT AR 12 RIawR 2018 |

9. AN T | 2018 | FIHH & fera™y . gfor
AR, aR, 2018 |
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(iii)

1.

(iv)

1.
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ATTeT T | 2018 | T TG H STIT 3R
TR ArRNTSH] BT IRac s IUANT | et
IR, RIawR, 2018 |

Technical bulletins/books/folders

gerad 31 W Td HAR T| 2018 | URT HY®H
(TIeT¥IeTT icarerar) B STa Adb=ID | Th-Idh!
Hles? 3Mg AT TWIR— ST TF TR, Ao |

SR STaR<d, 91 ATl 3F31, Uetoll adi gd
Y. T | 2018 | AN BT HACR J6UT U
T A | Blesy (F)) AP u—Tgw
gAY Qe TwTEre, e (Ry) |

go1 are 31, SR Aflarda gd didl. ¥ |
2018 | HYRGH—UIYOT 37 AT T[0T BT TSI |
Hiee (fR) WI.F.3 UG g Feene,
FHTETe, Adq (RY) |
Seminars/ Symposia/ Trainings/
Workshops attended

Dr. Anil Kumar attended “National Symposium
on Trends and Innovations in mushroom
Production Technologies, Diversification,
processing and Consumption” held at HAIC
R&D, Murthal (Haryana) w.e.f. 31.01.2019 to
02.02.2019 and presented a paper entitled
‘Necessity for judicious use of pesticides under
mushroom cultivation in India”.

Dr. Anil Kumar delivered an oral presentation
on concept note entitled “MAT-A-controlled
bipolar mating system genes assisted
breeding in Indian paddy straw mushroom
(Volvariella volvacea) to enhance its agro-
waste utilization efficiency.” Under the theme
Waste Management Technologies (WMT)
program of DST during 2 days workshop at
VNIT Nagpur on dated 11.03.2019.

ICAR-Directorate of Mushroom Research
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3. Dr. Anuradha Srivastava attended “National

Symposium on Trends and Innovations in
mushroom Production Technologies,
Diversification, processing and Consumption”
held at HAIC R&D, Murthal (Haryana) w.e.f.
31.01.2019 to 02.02.2019 and presented a
paper on ‘Development of vitamin D,
antioxidants and protein rich Mushroom
fortified Snack bar’.

Dr. Anuradha Srivastava participated in
‘NABARD sponsored Third National
Conference on Contemporary Food Processing
and Preservation Technologies’ organized by
School of Bioengineering and Food
Technology, Shoolini University, Solan during
12-13% April, 2018 and presented a paper on
‘Development of nutrient rich value added
products of mushrooms’.

Dr. B.L. Attri attended “National Symposium
on Trends and Innovations in mushroom
Production Technologies, Diversification,
processing and Consumption” held at HAIC
R&D, Murthal (Haryana) w.e.f. 31.01.2019 to
02.02.2019 and presented a paper on ‘Effect
of KMS treatment and packing on the shelf
life of white button mushroom var. NBS-5.

Dr. B.L. Attri attended 20™ AICRP Mushroom
Workshop at MPUA&T, Udaipur w.e.f.
04.05.2018 to 05.05.2018 as I/c Director and
Project Co-ordinatior AICRP on Mushroom.

Dr. Satish Kumar attended “National
Symposium on Trends and Innovations in
mushroom Production Technologies,
Diversification, processing and Consumption”
held at HAIC R&D, Murthal (Haryana) w.e.f.
31.01.2019 to 02.02.2019 and presented a
paper on ‘Evaluation of yield potential of 8
strains of Hericium on saw dust substrate’.



8.

10.

11.

Dr. Satish Kumar attended XX Annual
mushroom workshop of AICRP-Mushroom
organized from 4-5 May 2018 at MPUAT,
Udaipur and presented paper on ‘Cultivation
technology of Hericium erinaceous .

Dr. Satish Kumar delivered a lead lecture on
‘Pest and disease management in India’ during
National symposium on Trends and
innovations in mushroom production
technologies, diversification, processing and
consumption. 31 Jan to 2™ Feb HAIC Agro R&D
Centre , Murthal

Dr. Shwet Kamal attended the National
symposium on Mushroom-2019 and

presented paper on Technological
advancements in Mushroom spawn
production.

Dr. V. P. Sharma and Dr. Shwet Kamal attended
National Workshop on Vertical Farming
(Present Status, Researchable Issues &amp,
Way forward) held at NASC Complex, New
Delhi on 18 October, 2018 and presented a
paper on ‘Mushroom cultivation — a good
example of Vertical Farming’.
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(v) Patents

1.

A novel technology to preserve paddy straw
mushroom (Volvariella volvacea) at 4°C was
developed successfully and application was
submitted to ICAR for grant of patent on
05.03.2019 [Inventors: Dr. Anil Kumar and Dr.
V.P. Sharmal].

(vi) Book chapter

1.

Barh A, Upadhyay R C, Kamal S, Annepu S K,
Sharma V P, Shirur M. 2018. Mushroom crop
in agricultural waste cleanup. Microbial
Biotechnology in Environmental Monitoring
and Cleanup, 252-266.

Bhatt D, Sharma M, Nath M, Bhatt M D,
Badoni S. 2019. Brassinosteroid Signaling and
Complex Interplay of ROS, NADPH Oxidase,
and MAPK Mediated Biotic and Abiotic Stress
Acclimation in Plants Plant Signaling
Molecules, 407-416

Rao D VS, Srivastava A and Ranjitha K. 2018.
Active and Smart Packaging Techniques in
Vegetables In Singh, B., Singh, S. and Koley,
T.K. (Eds.), Advances in Postharvest
Technologies of Vegetable Crops. Published
by Apple Academic Press, Florida (USA).
pp.249-268 ISBN: 9781771886192
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6. APPROVED ON-GOING RESEARCH PROIJECTS

6. ZTAeETt Y FFRIET ARG

On-going Research Projects of ICAR-DMR, Solan (H.P.) for the year 2018-19

AHATI—GH JJae fFeenerd, |iad & af 2018—19 ¥ aa & aRATAG

Title Researchers Period/ Present Status
Remarks of the Project
MILED CECRIET 3qfer / fewofy RIS Y
gda Rerfa
Effect of pre-treatments on the shelf life Dr. B.L. Attri, PI October, 2016 to Completed
and quality of mushrooms during storage Sh. Sudheer Kumar Annepu, Co-PI  March, 2019
Dr Anuradha Srivastava Co-PI
HSRY & IR HE Siiad <t fiva o, = swd 3ITAR, 2016 ¥ quf B gd! 2|
Ay 3R HeHH BT I[ura s IR HAR 31=1Y, A3 A1, 2019
W qd SUFR G YHTd S, IR Sara, D
Development of Novel value added Dr. Anuradha Srivastava, Pl October, 2017 to On-going
products of mushrooms and their Dr. B.L. Attri, Co-PI September, 2019
evaluation during storage
G & ol Jod dieid IcdTe S ARET AARdd, I 3D Jfaedy, 2017 3 EEIRGI
3R ITPhT HSRU & IR SICTRGS B K KN TR, 2019
HATHT
Substrate formulation and standardization Dr. Satish Kumar, PI April, 2018 to On-going
of cultivation technology of different Dr. B.L. Attri, Co-PI April, 2021
mushrooms Dr. Anil Kumar, Co-PI
fafr=r weredl @ Wt THG qRT UNER S A AR, T 3TI9d e, 2018 ¥ ECRGIRT
[EEINECA R IECICa] s diger. o, HHaT. AU, 2021
Sf. e HAR, AHS.
Strains improvement in Pleurotus species Dr. V.P. Sharma, Project Leader April, 2018 to On-going
Dr. Anupam Barh, Pl March, 2021
Dr. Shwet Kamal, Co-PI
Dr. Anil Kumar, Co-PI
TRITH USIfd & wWE # IR S N g, aRAeET e e, 2018 9 Tl B B
SI. AgUA T8, I 3D A1, 2021
Sf. T9d HHd, A3
Sf. AT HAR, AHI
Strains Improvement of Shiitake mushroom  Dr. V.P. Sharma, Project Leader & Pl 1°* April, 2018 On-going

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

to 31 March, 2021

ICAR-Directorate of Mushroom Research
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Title Researchers Period/ Present Status
Remarks of the Project
s I 3rafer / feoofy gRASET Y
qdar Rerfa
R g & w9 § R S @ q o, oRAeEr der 1 eiid, 2018 @ ECRGR
T T A<D 31 #2021
Sl w9 HFd, WIS
Sl U TS, HHYI.
Strainal Improvementin Volvariella volvacea  Dr.V.P.Sharma, Project Leader 1t April, 2018 On-going
(Paddy straw mushroom) Dr. Anil Kumar, PI to 31** March, 2021
Aol AredfRrT (Qare ) Dr. Anupam Barh, Co-PI 1 3We, 2018 ¥ T & B
A4 T guR S 4L O vl uRAeET deR 31 W, 2021
Sl 3 FAR, T IAUD
Sl U TS, HHYI.
Development of high yielding strains of Dr. V.P.Sharma, Project Leader April, 2018 to On-going
button mushroom Dr. Shwet Kamal, PI March, 2021
g W B SI&] YN o Dr. Anupam Barh, Co-PI amiie, 2018 & EEIRGI
qrel WAL BT fadrd S o4l f1 el gRESET dieR AT, 2021
Sl Tdd P, Y= A<D
Sl U gs, HHYI.
Holistic management of selected diseases/ Dr. Anil Kumar, PI 1°t April, 2018 to On-going
pests of different mushrooms Dr. V.P. Sharma, Co-PI 31 March, 2021
Dr. Satish Kumar, Co-PI
Dr. Shwet Kamal, Co-PI
fafe=1 vt & =afaa A/ S A FER, g NS 1 3mie, 2018 W ECRGR
PicH BT FAT JaEA S | A T G 31 #2021

Sl Tl HHAR, FHIA
Sl w9 HFd, WIS

On going Externally Funded Projects for the year 2018-19 in respect of ICAR-DMR, Solan
AHIJI—GH I Feened, dia 4 adf 2018—19 ¥ =a <& Irga1 A uifda aRare=g

Title of the Project Pl of the Project Tentative Cost of Period/ Funding Agency Present
the Project (Rs.)  Remarks of the Project Status
AT &1 e & JIAYH gRAISHET B afer/ fewofi e= 23 gRAISHET B
IgAITa anTa qrefl wver gdaE Rerfa
(¥ wrEr ®)
shar fe defera
denfie g1 < TS @
1. “Process Development  Dr. Shwet Kamal Rs.20.79 Lakhs September, 2016 DBT, New Delhi On-going
and optimization for Dr. V.P.Sharma to August, 2019
production of in-situ
generated Vitamin D
fortified mushrooms”
1. fawra ufgar &R ST TId A ®. 2079 NG 01.09.2016 ¥ A, T B T
IATET & AR ST qidn e 31.08.2019 T3 faen
I faerfim S

T TIR 79T
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7. CONSULTANCY AND ADVISORY SERVICES
7. TR 3R s AATS

Consultancy was provided to the following Mushroom Units in the form of preparation of
Techno-Economic Feasibility Reports (TEFRs) and advice on mushroom cultivation during

the year 2018-2019.

Sr.No. Name & Address Description

1. Sh. Balbir Singh, Village & PO Bogdhar, Tehsil Nohradhar, District Sirmour (HP). 20 TPA White Button Mushroom
2. Sh.Rakesh Kumar Rana S/ Late Sh. Janak Singh, Village Kurang, PO Bhirri,

Tehsil Baijnath, District Kangra (HP). - 176088. 20 TPA White Button Mushroom

Sh. Vijay Kumar, Village & PO Dehaola, Tehsil Kandaghat, District Solan (HP). 20 TPA White Button Mushroom
4, Sh. Surender Kumar, Village Gharyan, PO Patta Brawari, Tehsil &

District Solan (HP). 20 TPA White Button Mushroom
5. Smt. Sita Devi W/o Sh. Krishan Chand Tanta, Village Haltari, PO Netvar, Tehsil

Mori, District Uttarakashi (Uttarakhand). 20 TPA White Button Mushroom
6. M/s.V.M.R. Farms, Promoters: (i). Sh.V.R. Nishanth (ii). Sh. V.M. Ravichandran

& (iii). Ms. R. Sridevi, Project site address: Periyasamy Kounder Street,

Devipatanam, Vettaikaranpudur (Post), Pollachi, Coimbatore District,

Tamil Nadu —642129. 200 TPA White Button Mushroom
7. Sh. Anirudh Malhotra S/o Sh. Srivardhan, Village Chamari Kheda, 100 TPA White Button Mushroom

PO Lashkarpur, District Saharanpur (UP) - 247662. Integrated project
8. Sh. Ram Niwas S/o Sh. Mange Ram, Village Sirsma, PO Pipli, Tehsil Thanesar,

District Kurukshetra (Haryana). 20 TPA White Button Mushroom
9. Sh. Rajesh Kumar S/o Sh. Paras Ram, Village Sai, PO Sikroha, Tehsil Sadar,

District Bilaspur (HP). 20 TPA White Button Mushroom
10.  Smt. Menka W/o Sh. Sahab Singh, Ahulana Road, Village Naya Bans, 1500 TPA White Button

PO Khubru, Tehsil Ganaur, Distt. Sonipat (Haryana). —131101. Mushroom Compost Production
11.  Sh. Azad Singh S/o Sh. Simbhu Dayal, Village & PO Kasumbhi,

District Bhiwani (Haryana).—127021. 20 TPA White Button Mushroom
12.  Sh. Azad Singh S/o Sh. Simbhu Dayal, Village & PO Kasumbhi, 500 TPA White Button Mushrom

District Bhiwani (Haryana).—127021. Compost Production
13.  M/s. Bhaskar Mushroom & Agroteck Private Limited, Promoter: Sh. S.N. Sharma,

Director, Taliwala, Diggi Road, Sanganer, Jaipur (Rajasthan).. 20 TPA Spawn production unit
14.  Sh. Mukut Bihari S/o Sh. Amar Lal, Village Dingerheri, PO Goyala, Tehsil Tauru,

District Nuh (Haryana). - 122105. 20 TPA White Button Mushroom
15.  Sh. Puran Singh, Village Sanaval, PO Oachghat, Tehsil & District Solan (HP).. 20 TPA White Button Mushroom
16.  Sh. Neeraj Panwar S/o Sh. K.P. Singh, Friends Colony Rawli Mahdood,

Haridwar (Uttarakhand). 20 TPA Qyster mushroom
17.  Sh.PankajKumar Gupta, Village Ikkad, Haridwar (Uttarakhand). 20 TPA White Button Mushroom
18.  Sh.Surender Singh S/o Sh. Sardar Singh, Village Tikri, PO Morni Hills,

District Panchkula (Haryana) — 134205. 20 TPA White Button Mushroom

ICAR-Directorate of Mushroom Research
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Sr.No. Name & Address Description
19.  Ms. Reshma Kujur, Village Haldimunda, Tehsil Duldula, District Jashpur, 300 TPA White Button Mushrom
Chattisgarh Compost Production
20.  Sh.KamalJeet S/o Sh. Singh Ram, Village Nanhera, Tehsil Naraingarh, 50 TPA White Button Mushroom
District Ambala (Haryana).. and Compost Production
21.  Sh.Vikas Thakur, VPO Narag, Tehsil Pachhad, District Sirmour (HP).. 20 TPA White Button Mushroom
22.  M/s. Arjun A. Foods, Promoter Sh. Arjun Singh, Village Badhuan, Nalagarh,
District Solan (HP).. 200 TPA White Button Mushroom
23.  Sh.HetRam S/o Sh. Himat Ram, Village Kehar, PO Rajgarh, Tehsil Balh,
District Mandi (HP).. 20 TPA White Button Mushroom
24.  Sh. Hem Raj Pathania, Village Manyana, PO Tilli Kehnwal, Tehsil Sadar,
District Mandi (HP). 20 TPA White Button Mushroom
25.  Smt. Sarika Chauhan W/o Sh. Vibhor Chauhan, Village Rohalki, Kishanpur,
Post Bhadrabad, Haridwar (Uttarakhand). 50 TPA White Button Mushroom
26.  Sh. Ajay Singh, Village Paju, Tehsil Loharu, District Bhiwani (Haryana). 20 TPA White Button Mushroom
27.  Sh. Ashok Kumar S/o Sh. Hem Singh, Village & PO Kiani, District Chamba (HP).. 20 TPA White Button Mushroom
28.  Sh. Ashok Kumar S/o Sh. Hem Singh, Village & PO Kiani, District Chamba (HP).. 500 TPA White Button Mushroom
Compost Production
29.  Sh.Narender Singh S/o Sh. Geeta Ram, Village Palog, PO Dagsech, Tehsil Sadar,
District Bilaspur (HP).. 20 TPA White Button Mushroom
30.  Sh.JeetRam S/o Sh. Khimu Ram, Village Hurla, PO Kotla, Tehsil Banjar,
District Kullu (HP). — 175106. 20 TPA White Button Mushroom
31. M/s. ATERIA FOODS & AGRO PVT. LTD., Promoter & Managing Director: 20 TPA White Button Mushroom
Sh. Gyan Gunjan, Plot No.745, Village Chiraura, Police Station Naubatpur,
Opposite Chiraura High School, National Highway -98 (AlIMS-Chiraura Road).,
Patna (Bihar). —800002.
32. M/s. ATERIA FOODS & AGRO PVT. LTD., Promoter & Managing Director: 500 TPA White Button Mushroom
Sh. Gyan Gunjan, Plot No.745, Village Chiraura, Police Station Naubatpur, Compost
Opposite Chiraura High School, National Highway -98 (AlIMS-Chiraura Road).,
Patna (Bihar). —800002.
33.  Sh.Brajesh Sharan Sharma, Khata Number 95, Rakva Number 785 K,
Village Mehrawal Nagariya, Tehsil Koil, Aligarh (UP). 50 TPA White Button Mushroom
34.  Sh. Mukut BihariS/o Sh. Amar Lal, Village Dingerheri, PO Goyala, Tehsil Tauru, 500 TPA White Button Mushroom
District Nuh (Haryana). - 122105. Compost
35.  Sh.Jeevarathnam Chimbili, Venkatapuram Village, 94 Narigapalli Post,
Chittoor Mandalam, Chittoor, Andhra Pradesh-517002 50 TPA Milky Mushroom
36.  Sh. Sunil Kumar, S/o Sh. Rajinder Paul, Village & PO Khurahal,
Tehsil Sundernagar, District Mandi (H.P.). — 174403. 20 TPA White Button Mushroom
37.  Sh.Samer Singh, S/o Sh. Bhalle Ra, Village & PO Dhab Dhani, Tehsil &
District Bhiwani (Haryana). —127030. 20 TPA White Button Mushroom
38.  Sh.Samer Singh, S/o Sh. Bhalle Ra, Village & PO Dhab Dhani, Tehsil & 500 TPA White Button Mushroom

District Bhiwani (Haryana). —127030.

Compost
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39.  Smt. Manju Devi, W/o Sh. Pradeep Kumar, Bamrara, PO Kalalghati,

Pauri Garhwal, Haldu Khata Malla Kotwar, Kalalghati, Pauri Garhwal

(Uttarakhand). —246149. 20 TPA Spawn Production Unit
40.  Sh.Bhupender Thakur S/o Late Sh. Mohan Singh Thakur, Village Badesh,

Lower Shankely, PO A.G. Shimla (H.P.).— 171003 50 TPA White Button Mushroom
41.  Sh.Chaman Lal, S/o Sh. Sudama Ram, V.P.O. Punnerghat, Tehsil Nohradhar,

District Sirmour (H.P.).—173104 20 TPA White Button Mushroom
42.  Sh.Brahma Nand, S/o Sh. Paunji Ram, Village Thana, PO Jamla, Tehsil Kamru,

District Sirmour (H.P.). - 173029 20 TPA White Button Mushroom
43.  M/s. Healthy Bite, Promoter Sh. Madan Mohan Bisht, Village Jhibred;,

Badowala Road, Dehradun (Uttarakhand). —248001 20 TPA White Button Mushroom
44.  M/s.RushiFarms Private Limited, Shamirpit, Telangana 20 TPA White Button Mushroom
45.  M/s. Mushroom Gardens, Promoters: (i). Smt. Varsha Singh and

(ii). Sh. Gurinder Singh, Mamligh Industrial Area, Mamligh, District Solan (H.P.). 500 TPA White Button Mushroom
46.  Sh.Sanjeev Kumar, S/o Late Sh. Hari Ram, Village Dipra, PO & Tehsil Theog

District Shimla (H.P.). — 171201 20 TPA White Button Mushroom
47.  M/s.Randhawa Mushroom, Promoters: Sh. Amritpal and Sh. Makhan Singh,

Gardor Farm, Village Siana Sadan, Tehsil Pehowa, District Kurukshetra (Haryana). 20 TPA White Button Mushroom
48.  M/s. Randhawa Mushroom, Promoters: Sh. Amritpal and Sh. Makhan Singh, 500 TPA White Button Mushroom

Gardor Farm, Village Siana Sadan, Tehsil Pehowa, District Kurukshetra (Haryana). Compost
49.  M/s.J.K. Mushroom Farm, Promoter: Sh. Narender Kumar, S/o Sh. Jarnail Singh, 500 TPA White Button Mushroom

Village & P.O. Harigarh Bhorakh, Tehsil Pehowa, District Kurukshetra (Haryana).  Compost
50. M/s.Kang Mushroom Farm, Promoter: Sh. Sukh Dev Singh, S/o Sh. Shingra Singh, 500 TPA White Button Mushroom

Village Munda Khera, Doabba Farm, Jyotisar, District Kurukshetra (Haryana). Compost
51.  Sh.Rajesh Kumar, S/o Sh. Paras Ram, Village Sai, PO Sikroha, Tehsil Sadar,

District Bilaspur (H.P.). 20 TPA Spawn Production Unit
52.  Sh.Prem PalSingh, S/o Late Sh. Shambu Singh, Village Pakhian, PO Kangrail,

Tehsil North Jammu, District Jammu —181206 (Jammu & Kashmir). 20 TPA White Button Mushroom
53.  M/s.Sidheswar Export, Promoter: Sh. Parag Dhawan, Pehowa, Kurukshetra

(Haryana). 20 TPA White Button Mushroom
54.  Smt. Sunita Chaudhary, W/o Sh. Jitendra Chaudhary, Village Khera Jatt, Pargana 500 TPA White Button Mushroom

Mangaloure, Tehsil Rourkee, District Haridwar (Uttarakhand).. Compost
55.  Smt. Sunita Chaudhary, W/o Sh. Jitendra Chaudhary, Village Khera Jatt,

Pargana Mangaloure, Tehsil Rourkee, District Haridwar (Uttarakhand).. 60 TPA White Button Mushroom
56.  Sh.Ajay Kumar, Village Gehair, PO Chhapakian, Tehsil Marheen,

District Kathua (Jammu & Kashmir). — 184144 20 TPA White Button Mushroom
57.  DrImsusosang Longkumer, H.N0.149, Aoyimkum, Village & PO 246,

West Police Station, Dimapur, Nagaland — 797112 20 TPA Spawn Production Unit
58.  Smt. Bhawana Sharma, Village Pipaldhar, PO Ganai, Chaukhautia,

Almora (Uttarakhand). 20 TPA White Button Mushroom
59.  Sh.Yoginder Singh Bisht, S/o Sh. Gulaba Singh Bisht, Village Simlat Gadul,

PO EtharanaJanpadh, Dehradun (Uttarakhand). —248143.

20 TPA White Button Mushroom
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60.  Sh. Kamal Kishore, S/o Sh. Dinesh Kumar, Village & PO Lalanachetta,
Tehsil Nauradhar, District Sirmour (H.P.). —173104. 20 TPA White Button Mushroom
61.  Sh. Naresh Kumar, S/o Sh. Chamaru Ram, Village & PO Kand Gwal Tikker,
Tehsil Palampur, District Kangra (H.P.). — 176061. 20 TPA White Button Mushroom
62.  Sh.Yashpal Bhagta, S/o Sh. Harpal Singh Bagta, Rohru, Tehsil Rohru,
District Shimla (H.P.). -172107. 20 TPA White Button Mushroom
63.  Sh.Chanderijit Yadav, S/o Sh. Baijnath Yaday, Village Tarasara, PO Kathiraon,
District Varanasi (U.P.). 50 TPA White Button Mushroom
64.  Sh. Manu Chawla, S/o Sh. Munish Chawla, Village Kutel, Block Grunda,
District Karnal (Haryana). — 132001 20 TPA White Button Mushroom
65.  Sh. Manu Chawla, S/o Sh. Munish Chawla, Village Kutel, Block Grunda, 500 TPA White Button Mushroom
District Karnal (Haryana).— 132001 Compost Production
66.  Sh.Jaswant Singh Rana, Village Thunara, PO Arakot, Tehsil Mori,
District Uttarkashi (Uttarakhand). 20 TPA White Button Mushroom
67.  Sh. Akhilesh Thakur, S/o Sh. Shiv Raj, Village & PO Bagh, Rampur Keonthal,
District Shimla (H.P.). 20 TPA White Button Mushroom
68.  M/s. Pahal Himalaya Sayat Sahikarita Budna Vikas Khand Jhakoli Janpat 20 TPA Spawn Production
Rudraprayag C/o District Horticulture Officer, Rudraprayag (Uttarakhand),
Vikas Bhavan, Rudraprayag — 246171
69. M M/s. Pahal Himalaya Sayat Sahikarita Budna Vikas Khand Jhakoli Janpat 500 TPA White Button Mushroom
Rudraprayag C/o District Horticulture Officer, Rudraprayag (Uttarakhand), Compost Production
Vikas Bhavan, Rudraprayag —246171.
70.  M/s. Agrozonex Horti Infrastructure, Village Kydremkulai, PO Umsning,
Ri Bhoi District, Meghalaya - 793105 20 TPA Qyster mushroom
71.  M/s. Agrozonex Horti Infrastructure, Village Kydremkulai, PO Umsning,
Ri Bhoi District, Meghalaya — 793105 20 TPA Shiitake mushroom
72.  M/s. Agrozonex Horti Infrastructure, Village Kydremkulai, PO Umsning,
Ri Bhoi District, Meghalaya — 793105 20 TPA White Button Mushroom
73.  M/s. Agrozonex Horti Infrastructure, Village Kydremkulai, PO Umsning,
Ri Bhoi District, Meghalaya — 793105 20 TPA Milky mushroom
74.  M/s. Agrozonex Horti Infrastructure, Village Kydremkulai, PO Umsning, 720 TPA White Button Mushroom
Ri Bhoi District, Meghalaya - 793105 Compost Production
75.  M/s. Thakur Mushroom Farm, Promoter Sh. Vinod Thakur Alias Sh. Budh Ram,
Village Ber Ki Ser, PO Chambaghat, Tehsil & District Solan (H.P.). 20 TPA Spawn Production
76.  M/s.Khitambara Spawn Lab Private Limtied, Promoter: Sh. Padam Raj,
Director, C/o Smt. Vimla Devi, Shastri Nagar, Bharatpur (Rajasthan). 20 TPA Spawn Production
77.  Sh.Mandeep Mahanta, Village Borodubi, PO Photamati, P/S Tikrikilla,
Dist. West Garo Hills, Tura (Meghalaya) —794109. 20 TPA White Button Mushroom
78.  Sh.Sahil Sharma, Nihalsinghwala, District Moga (Punjab) - 142055 50 TPA White Button Mushroom
79.  Sh.Mandeep Mahanta, Village Borodubi, PO Photamati, P/S Tikrikilla, 200 TPA White Button Mushroom

Dist. West Garo Hills, Tura (Meghalaya) —794109.

Compost Production
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80.  M/s.JMK Farming, Promoter Sh. Sumit Malik S/o Sh.Sahdev Malik,

District Rohtak (Haryana) — 124001} 20 TPA White Button Mushroom
81. M/s.JMK Farming, Promoter Sh. Sumit Malik S/o Sh. Sahdev Malik,

District Rohtak (Haryana) —124001}. 20 TPA Spawn Production
82.  M/s. Mushroom King, Promoter Sh. Rajesh Panwar, Street No.6,

Ambedkar Colony, Old Shivbari Road, Bikaner, Rajasthan — 334001 20 TPA White Button Mushroom
83.  Smt. Sarika Chauhan W/o Sh. Vibhor Chauhan, Village Rohalki, Kishanpur, 500 TPA White Button Mushroom

Post Bhadrabad, Haridwar (Uttarakhand). Compost Production
84.  Sh.Mahant Ram, Village Gadda Bhuddi, PO Shambhuwala, Tehsil Nahan,

District Sirmour (H.P.). 20 TPA White Button Mushroom
85.  Sh.Rahul Sharma, VPO Kuijji, Tehsil Pachhad, District Sirmour (H.P.). —173229. 20 TPA White Button Mushroom
86.  Sh.Umesh Kumar S/o Sh.Ramji Dass Sharma, Village & PO Ghanahatti,

Tehsil & District Shimla (HP) - 171011 20 TPA White Button Mushroom
87.  Sh.Hoshiar Singh S/o Sh. Amar Singh, Bhinwar (Chohad), P.O. Thandog,

District Panchkula (Haryana) — 134205. 20 TPA White Button Mushroom
88.  M/s. Shiv Agro Foods, Promoter Sh.Sushil Chauhan, Village Kheldi, Bahadrabad,

District Haridwar (Uttarakhand)} 125 TPA White Button Mushroom
89.  M/s. Shiv Agro Foods, Promoter Sh.Sushil Chauhan, Village Kheldi, Bahadrabad,

District Haridwar (Uttarakhand). 20 TPA Spawn Production
90. Dr. Pooja Dubey Pandey, 191-B, Ambikapuri Extension, 60 Feet,

Airport Road, Indore (MP). —452005. 20 TPA Spawn Production
91.  Sh.RajKumar Chauhan, Karhera, Mohan Nagar, Ghaziabad (UP)—201007 100 TPA White Button Mushroom
92.  Sh. Nirmal Singh S/o Sh. Santokh Singh, 23 Govindgarh Dehradun,

Dehradun G.P. Chakrata Dehrandun (Uttarakhand) — 248001 200 TPA White Button Mushroom
93.  Sh. Nirmal Singh S/o Sh. Santokh Singh, 23 Govindgarh Dehradun,

Dehradun G.P. Chakrata Dehrandun (Uttarakhand) - 248001 20 TPA Spawn Production
94.  Smt. Raksha Devi W/o Sh. Vinod Kumar, Village Kathlani, PO Dangri,

Tehsil Nadaun, District Hamirpur (HP) — 177048 20 TPA White Button Mushroom
95.  Smt. Raksha Devi W/o Sh. Vinod Kumar, Village Kathlani, PO Dangri, 500 TPA White Button Mushroom

Tehsil Nadaun, District Hamirpur (HP) — 177048 Compost Production
96.  Sh. Rakesh Kumar, Village Badala, PO Kayla, District Bhiwani (Haryana) - 127309 20 TPA White Button Mushroom
97.  Sh.Rakesh Kumar, Village Badala, PO Kayla, District Bhiwani 500 TPA White Button Mushroom

(Haryana).— 127309 Compost Production
98.  Sh. Kude Ram S/o Sh. Shri Ram, VPO Kherki Daula, Tehsil Manesar,

District Gurugram (Haryana) —122004. 20 TPA White Button Mushroom
99.  Smt. Nirmala Devi, W/o Sh. Kude Ram, VPO Kherki Daula, Tehsil Manesar,

District Gurugram (Haryana). - 122004 20 TPA White Button Mushroom
100. Sh.Kude Ram S/o Sh. ShriRam, VPO Kherki Daula, Tehsil Manesar, 500 TPA White Button Mushroom

District Gurugram (Haryana). - 122004 Compost Production
101. M/s. U.S.K. Enterprise, Promoter Sh. Rajesh Kumar, Gohana, Sonipat 20 TPA Shiitake Mushroom

(Haryana).

Production
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102. Sh. Ajay Kumar Yadav S/o Sh. Dev Narayan Yaday, Village Bagahi, PO Ferusa,
Tehsil Garkha, District Saran Chapra (Bihar). 100 TPA White Button Mushroom
103.  Sh. Satbir Singh Rana S/o Sh. Gurdas Ram, VPO Kuriala, Tehsil & 500 TPA White Button Mushroom
District Una (H.P.). Compost Production
104. Sh. Dinesh Kumar S/o Sh. Shiv Dutt, Village Begari, PO Dhari, Via Shoghi,
Tehsil & District Shimla (HP). 20 TPA White Button Mushroom
105. Sh. Mandeep Mahanta, Village Borodubi, PO Photamati, PS Tikrikilla, 20 TPA Shiitake Mushroom
Dist. West Garo Hills, Tura (Meghalaya). -794109 Production
106. M/s. Kala Herbas and Agro Foods, C/o Sh. Sheri Ram, Village Gusaipur,
Haldwani, District Nainital (Uttarakhand). - 263139 20 TPA Spawn Production
107. Sh.Om Parkash S/o Sh. Krishan Lal, Village Munak, District Karnal (Haryana). 20 TPA White Button Mushroom
108. Sh. Mohinder Kumar S/o Sh. Gian Chand, Village Ranvir Nagar-Kachwa,
District Karnal (Haryana).. 20 TPA White Button Mushroom
109. Sh.Om Parkash S/o Sh. Krishan Lal, Village Munak, District Karnal (Haryana). 500 TPA White Button Mushroom
Compost Production
110. Sh.Rakesh Kumar S/o Sh. Balbir Singh, Village Nali, District Karnal 500 TPA White Button Mushroom
(Haryana). Compost Production
111.  Sh. Satish Kumar S/o Sh. Jai Narayan, Village Garhi Kaajur, PO Chaura, 500 TPA White Button Mushroom
District Karnal (Haryana). Compost Production
112.  Sh.Sajjan Chaudhary S/o Sh. Satpal Chaudhary, Village Kunjpura, 500 TPA White Button Mushroom
District Karnal (Haryana). Compost Production
113.  Sh.Rajpal S/o Sh. Gian Chand, Village Ranvir Nagar-Kachwa, District Karnal 500 TPA White Button Mushroom
(Haryana). Compost Production
114.  Sh. Sunil Singh S/o Sh. Balbir Singh, Village Nali, District Karnal 500 TPA White Button Mushroom
(Haryana). Compost Production
115.  Sh. Chamel Singh S/o Sh. Madan Singh, Village Bandli, PO Kandobhatnol, 20 TPA White Button Mushroom
Tehsil Shillai, District Sirmour (HP)..
116. Sh.Sohan Singh S/o Sh. Parkash Singh, VPO Rampura Gujran, Tehsil Moonak,
District Sangrur (Punjab). - 148033 50 TPA White Button Mushroom
117. Sh.Tapender Singh, Village Kuftu(Plau)., PO Ser-Tandula, Tehsil Nohradhar,
District Sirmour (HP). 20 TPA White Button Mushroom
118. Sh.Ajeet Rawat, Village Dholas, PO Ghanghora Garhi Cant,
District Dehradun (Uttarakhand). 50 TPA White Button Mushroom
119.  Sh. Sunil Kumar, Village Nakrari, Tehsil Jubbal, District Shimla (HP 20 TPA White Button Mushroom
120. Director General, UCOST for Pandit Deen Dayal Upadhyay Vigyan Gram
Sankul Pariyojana, Kausani, District Bageshwar (Uttarakhand). 20 TPA Spawn Production
121.  Sh. Parvinder Singh S/o Sh.Swaran Singh, Village Khaira, PO Baknour, 500 TPA White Button Mushroom
District Ambala (Haryana). - 134003 Compost Production
122.  Sh.Kishori Lal S/o Sh. Balak Ram, Village Jakhroda, PO Pratha, Tehsil Kasauli, 500 TPA White Button Mushroom
District Solan (HP). — 173220 Compost Production
123. Sh.KishoriLal S/o Sh. Balak Ram, Village Jakhroda, PO Pratha,

Tehsil Kasauli, District Solan (HP) —173220.

20 TPA White Button Mushroom
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124. Sh.Sushant Uniyal, Village Dadoor, Post Office Nail, District Tehri Garhwal
(Uttarakhand) —249130. 30 TPA Qyster mushroom
125.  M/s.EMM EMM AGENCIES Promoter: Sh.Rajiv Mahajan, Plot No.82, 500 TPA White Button Mushroom
Model Gram, Kochhar Market, Ludhiana (Punjab)—141002. Production
126. Sh.Rohit Kumar S/o Sh. Joginder Singh, Village Chabyar Patti, PO Dharot,
Tehsil & District Solan (HP) —173213. 20 TPA White Button Mushroom
127. Sh.Bansilal, S/o Sh. Suraj Bhan, Ward No.10, Chamdhera Road Mahendragarh
(Haryana) —123029. 20 TPA White Button Mushroom
128. Sh.Ramesh Kumar S/o Sh. Surjan Singh, Chamdhera Road Ward No.10,
Mahendragarh (Haryana) —123029. 20 TPA White Button Mushroom
129. Sh.Ramesh Kumar S/o Sh. Surjan Singh, Chamdhera Road Ward No.10, 500 TPA White Button Mushroom
Mahendragarh (Haryana).— 123029 Compost Production
130. Sh.Madan Lal, Village Badara, Morni Hills, Panchkula (Haryana). 20 TPA White Button Mushroom
131. Sh.Dadasaheb Atmaram Patil, A/P Patil Galli, Kameri, Tal-Walwa,
District Sangli (Maharashtra) —415403. 50 TPA White Button Mushroom
132.  Smt. Babita Sharma W/o Sh. Jagat Ram Sharma, Village Chhamla,
PO Navgaon, Tehsil Arki, District Solan (HP). - 171102 20 TPA White Button Mushroom
133.  Smt. Narvada Devi W/o Sh. Kailash Chand Thakur, Village Chalwaion,
PO Darlaghat, Tehsil Arki, Distt. Solan (HP). - 171102 20 TPA White Button Mushroom

134. M/s. Kashi Food Products, Promoter: Sh.Rahul Kumar, Plot No.36,
Balaji Sector 2, Mahuakhera Ganj Kashipur, Udham Singh Nagar,

Uttarakhand —244713. 50 TPA White Button Mushroom
135.  Sh. Satish Kumar S/o Late Sh.Bhutlu Ram, VPO Dhanag, Tehsil Baijnath,

District Kangra (HP).. 20 TPA White Button Mushroom
136. Sh.Rajesh Kumar Srivastava, 6/253 Vineet Khaud, Gomti

Nagar—226010, Lucknow (UP).. 20 TPA Spawn Production
137.  Sh. Sukh Dev Singh, Village Bhonri, PO Wasni, Tehsil Pachad,

District Sirmour (HP). —173024. 20 TPA White Button Mushroom
138. Smt. Adarsh Kumari W/o Sh. Ram Lal, VPO Barwala, District Panchkula

(Haryana).. 20 TPA White Button Mushroom
139.  Sh. Amit Kumar S/o Sh. Ramiji Lal, VPO Barwala, District Panchkula 500 TPA White Button Mushroom

(Haryana).. Compost Production
140. Smt. Sunita Devi W/o Sh. Kuldeep Raj, R/o Partap Singh Pura, Tehsil Bishnah,

District Jammu (J&K).. 100 TPA White Button Mushroom
141. Sh. Manav Panhotra S/o Sh. Rakesh Panhotra, Village Chak Hasal, Tehsil Bishnah,

District Jammu (J&K). 100 TPA White Button Mushroom
142. Sh.Raghwendra Singh, Mednipur, Ghazipur (UP).. 20 TPA White Button Mushroom

143.  Sh. Amit Kumar S/o Sh. Ramji Lal, VPO Barwala, District Panchkula (Haryana). 20 TPA Spawn Production
144. Smt. Kamla Devi Godara W/o Sh.Sahiram Godara, Village Nathusar, Tehsil Norva,

District Bikaner (Rajasthan). 20 TPA White Button Mushroom
145.  Smt. Kamla Devi Godara W/o Sh.Sahiram Godara, Village Nathusar, Tehsil Norva,
District Bikaner (Rajasthan). 20 TPA Spawn Production
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146. Smt. Kamla Devi Godara W/o Sh.Sahiram Godara, Village Nathusar, Tehsil Norva, 500 TPA White Button Mushroom
District Bikaner (Rajasthan). Compost Production
147. Sh. Ashish Kumar S/o Sh. Anand Kumar, V.P.O. Shivpur Patti Nathha Singh,
Tehsil Paonta Sahib, District Sirmour (HP) - 173025 20 TPA White Button Mushroom
148. Sh. Attar Singh Pundir, Village Girnal, PO Kando Bhatnoul, Tehsil Shillai, 500 TPA White Button Mushroom
District Sirmour (HP). —173027. Compost Production
149. Sh. Devi Dutt Sharma W/o Sh.Amar Chand, Village Manak Tabra,
Panchkula (Haryana). No.Kila 74/3/2 20 TPA White Button Mushroom
150.  Sh. Devi Dutt Sharma W/o Sh.Amar Chand, Village Manak Tabra, Panchkula 500 TPA White Button Mushroom
(Haryana). No.Kila 74/3/2 Compost Production
151. M/s. Kalpavriksha Farms, Promoter: Sh. Manas Dubashi, B516,
Vatika Phase 1, Near West Inn Spa & Resorts, Village Karanki, Tehsil Sohna,
District Gurgaon (Haryana). 50 TPA White Button Mushroom
152. Sh.Patakamuri Nagamalleswara Rao S/o Sh. Seetharamaia, Lingapuram
Amaravathi (Mandal), H.No.2-117, Gantur District Andhra Pradesh —522436 50 TPA White Button Mushroom
153.  Sh. Patakamuri Nagamalleswara Rao S/o Sh.Seetharamaia, Lingapuram 200 TPA White Button Mushroom
Amaravathi (Mandal), H.No.2-117, Gantur District Andhra Pradesh—522436 Compost Production
154. Sh.Rajesh Kumar S/o Sh. Jai Pal, Village & PO Gangana (Hoodawala),
Tehsil Gohana, Tehsil Sonipat (Haryana). 20 TPA White Button Mushroom
155.  M/s. PS Foods, Promoter Sh.Shubham Aggarwal, C/33 Shri Ram Nagar Colony,
Near Goal Gurdwara, Jawalpur, District Haridwar — 249407 (Uttarakhand). 50 TPA White Button Mushroom
156. Sh.Jagmal Singh, Village Rajju Majra, PO & Tehsil Naraingarh,
District Ambala (Haryana).—134203. 20 TPA White Button Mushroom
157. Sh.Jagmal Singh, Village Rajju Majra, PO & Tehsil Naraingarh, District Ambala 500 TPA White Button Mushroom
(Haryana).—134203. Compost Production
158. Sh.Aman Prashar S/o Sh. Ramesh Prasar, Mawai Road, Karuna Nagar,
Indira Complex, Opposite Peer Bawa, Tehsil & District Faridabad
(Haryana).— 121002 50 TPA White Button Mushroom
159. Totalstart Entrepreneurship Ecosystem Developers, Mushroomers Agritech
Limited, Kolkata 20 TPA Spawn production
160. Totalstart Entrepreneurship Ecosystem Developers, Mushroomers
Agritech Limited, Kolkata 20 TPA Oyster mushroom
161. Totalstart Entrepreneurship Ecosystem Developers, Mushroomers 20 TPA Mushroom Processing
Agritech Limited, Kolkata unit
162. Sh.Santosh Kumar S/o Sh. Sukh Dass, Village Gulela, PO Bhira,
Tehsil District Hamirpur (H.P.). —177001. 20 TPA White Button Mushroom
163. Sh.Santosh Kumar S/o Sh. Sukh Dass, Village Gulela, PO Bhira, 500 TPA White Button Mushroom
Tehsil District Hamirpur (H.P.) —177001. Compost Production
164. Sh. Bhim Singh, Village Dolopur, PO Khet Purali, Tehsil &
District Panchkula (Haryana). 20 TPA White Button Mushroom
165.  Sh. Shamsher Singh S/o Sh. Gita Ram, Village Lana Chaibul, PO Dinger Kinner,
Tehsil Pachhad, District Sirmour (HP). 20 TPA White Button Mushroom
166. M/s. Yovan Organic Private Limited,Sh. Pramodh Adhikary, Director,

Venchijote, PO New Champta Siliguri—734009, District Darjeeling (West Bengal). 20 TPA Spawn production
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167. M/s.Yovan Organic Private Limited,Sh. Pramodh Adhikary, Director,
Venchijote, PO New Champta Siliguri, District Darjeeling (West Bengal) — 734009

168. Sh. Aman Nautiyal, Gram Sauda Saroli, Thano Road, Raipur, Dehrandun

(Uttarakhand)..

169. Sh. M.P.Joshi, Gram & PO Bhauwala, Sahaspur, Dehrandun (Uttarakhand).
170. Sh. Akhlag Ahmad, New Mahipat Mou Fatima Colony, Near Andha Ki Chauki,

Hardoi Road, Kakori, Lucknow (UP). —227107.

171. M/s. Kisaan Agro |.F.S.Promoter: Sh. B.K. Nayak, Unique Plaza, Dubagga —

Hardoi Road, Lucknow (U.P.). —226101.

172.  Sh.Sunder Sharma, Village & PO Panjgain, Tehsil Sadar, District Bilaspur (HP).
173.  Sh. Hira Lal S/o Sh. Vihari Lal, Village Kotla, PO Thachi, Sub Tehsil Dhami,

District Shimla (HP). —171103.

174.  Sh.Ram Niwas S/o Sh. Amar Singh, V.P.O. Badnapur, Tehsil Uchana,

District Jind (Haryana).

175.  M/s. Amar Mushroom Spawn Lab.Sh. Ram Niwas S/o Sh. Amar Singh,
Plot No.06, Truck Market, Deha Basti Road, Old Bus Stand, Narwana,

District Jind (Haryana).

176.  M/s. Arya Mushroom Farm, Smt. Suman W/o Sh. Ishwar Singh, VPO &
Tehsil Narwana, Prem Nagar, Opposite ITl, District Jind (Haryana). —126116.

177.  M/s. Sahil Mushroom Farm, Sh. Devi Prashan S/o Sh. Sita Ram, Village
Narayangarh, PO Dhabi Tek Singh, Narwana, Jind (Haryana) - 126116.

178.  Smt. Neelam Sharma W/o Sh.Om Prakash, Village Naghan, PO Thakur Dwara,

Tehsil Pachhad, District Sirmour (HP). —173024.

179.  M/s. Morni Hills Mushrooms, Smt. Darshna Devi W/o Sh. Virender Singh, 1,
Baba Sain ITI Badiyal Bhojnagal, Morni, District Panchkula (Haryana). — 134205.

180. Sh.Swaran Singh S/o Sh. Hardev Singh, Village Khaira, PO Baknour,

District Ambala City (Haryana). —134003.

181. Sh.Swaran Singh S/o Sh. Hardev Singh, Village Khaira, PO Baknour,

District Ambala City (Haryana). - 134003

182. Sh. Parvinder Singh S/o Swaran Singh, Village Khaira, PO Baknour,

District Ambala City (Haryana). - 134003.

183.  Sh. Surinder Singh S/o Sh. Rishal Singh, V.P.O. Balsand, Hisar (Haryana).

184. Sh.Sishpal, Village Bagempur Tharpur, PO Khojkipur, Tehsil Bapali,

District Panipat (Haryana).

185. Sh. AshwaniSaroha S/o Sh. Rajbir Singh, Village Liwaspur, Bahalgarh,

District Sonipat (Haryana).

186.  Sh.Vijay Saroha S/o Sh. Mahabir Singh, Liwaspur, Bahalgarh,

District Sonipat (Haryana).— 131021

187. Smt. Savita Verma W/o Sh. Gita Ram Verma, VPO Jhaja, Tehsil Kandaghat,

District Solan (HP). — 173217

188. Sh. Rohit Rai S/o Sh. Praveen Kumar, Village Jijal, PO Adhwani, Tehsil

Jawalamukhi, District Kangra (HP). —176036.
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189.  Sh. Prithi Chand S/o Sh. Ajudhya Prasad, Village Manoh, PO Karohta,
Tehsil Bhoranj, District Hamirpur (HP). — 176044 20 TPA Spawn production
190.  Sh. Prithi Chand S/o Sh. Ajudhya Prasad, Village Manoh, PO Karohta,
Tehsil Bhoranj, District Hamirpur (HP). — 176044 20 TPA White Button Mushroom
191.  Sh. Prabhjot Singh S/o Sh. Baljeet Singh, VPO Bodhni, Tehsil Pehowa, 500 TPA White Button Mushroom
District Kurukshetra (Haryana). Compost Production
192. Sh.Ramesh Kumar S/o Sh. Nand Ram, Village Guwani, PO Sarai Bhadur Nagar,
Tehsil Narnaul, Distrct Mahindergarh (Haryana). 20 TPA White Button Mushroom
193. Sh.Hari Ram S/o Sh. Lutira Ram, Village & PO Majog Sualtani, Tehsil &
District Hamirpur (HP).—177020. 20 TPA White Button Mushroom
194. Sh.Narender Singh, VPO Khubru, Tehsil Ganaur, District Sonipat 500 TPA White Button Mushroom
(Haryana). Compost Production
195.  Sh. Surender Kumar S/o Sh. Krishan Lal, Village Banalgi, PO Kuthar, Tehsil Kasauli, 200 TPA White Button Mushroom
District Solan (H.P.) —173236. Compost Production
196. Smt. Chanda Chauhan W/o Sh. Arvind Kumar, Khasra No.112/22/1/2 &
23/1 VPO Manauli, Tehsil Rai, District Sonipat (Haryana). 20 TPA White Button Mushroom
197. Smt. Chanda Chauhan W/o Sh. Arvind Kumar, Khasra No.112/22/1/2 & 500 TPA White Button Mushroom
23/1 VPO Manauli, Tehsil Rai, District Sonipat (Haryana). Compost Production
198. Sh. Praveen Kumar S/o Sh. Ram Singh, Khasra No0.112/22/1/2 & 23/1
VPO Manauli, Tehsil Rai, District Sonipat (Haryana). 20 TPA White Button Mushroom
199. Sh. Praveen Kumar S/o Sh. Ram Singh, Khasra No.112/22/1/2 & 23/1 500 TPA White Button Mushroom
VPO Manauli, Tehsil Rai, District Sonipat (Haryana). Compost Production
200. Sh. Pramod Kumar S/o Sh. Ram Singh, Khasra No.112/22/1/2 & 23/1
VPO Manauli, Tehsil Rai, District Sonipat (Haryana). 50 TPA White Button Mushroom
201. M/s. Kansal Mushroom Farm, Smt. Shweta Gupta, Near Reliance Pump, 500 TPA White Button Mushroom
Ismailabad (Kurukshetra) (Haryana). Compost Production
202. Sh. Arunabh Thakur S/o Sh.Kanwarpal Singh, Indra Colony, Near Syana Chopla,
On NH-9, Garhmukteshwar, Hapur (Uttar Pradesh)}. 20 TPA Spawn production
203. Sh. DheerajKumar S/o Sh.Mangat Ram, Village Magharpur, Tehsil Naraingarh,
District Ambala (Haryana). 20 TPA Spawn production
204. Sh.DheerajKumar S/o Sh.Mangat Ram, Village Magharpur, Tehsil Naraingarh,
District Ambala (Haryana). 20 TPA White Button Mushroom
205. Sh. DheerajKumar S/o Sh.Mangat Ram, Village Magharpur, Tehsil Naraingarh, 500 TPA White Button Mushroom
District Ambala (Haryana). Compost Production
206. Sh. Manish Kumar S/o Sh. Sunil Kumar, Ward No.7, Kanina Mandi,
District Mahendergarh (Haryana). 20 TPA White Button Mushroom
207. Sh.Gauttam Singh Negi, VPO Chaura, Tehsil Nichar, Disrict Kinnaur
(H.P).—172101. 20 TPA White Button Mushroom
208. Sh.Paras Ram, Village Nauni-Greti, PO Deothi, Tehsil & District Solan (H.P.). 50 TPA White Button Mushroom
209. Sh. DeviRam S/o Sh. Dharam Singh, Bill Khaika, PO Dohla, Ward No.3, 500 TPA White Button Mushroom

Sohna, District Gurgaon (Haryana).

Compost Production
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210. Sh.lJitender S/o Sh.Rajender Prasad, Village Silapur, PO Duloth Jat,
Tehsil Atdi Mandi, District Mohinder Garh (Haryana). 20 TPA White Button Mushroom
211.  Sh. ManojKumar S/o Sh. Amar Chand, Village Silapur, PO Duloth Jat,
Tehsil Atdi Mandi, District Mohinder Garh (Haryana). 20 TPA White Button Mushroom
212.  M/s.Jai Shree Ram Mushroom FarmSh. Pawan Kumar, Village & PO Nanakpur,
Tehsil Kalka, District Panchkula (Haryana). 20 TPA White Button Mushroom
213.  M/s.Jai Shree Ram Mushroom FarmSh. Pawan Kumar, Village & PO Nanakpur, 500 TPA White Button Mushroom
Tehsil Kalka, District Panchkula (Haryana). Compost Production
214. Sh.Inder Pal S/o Sh. Uma Dutt, Village Manjlagawn, PO Bychari, Tehsil &
District Shimla (HP) —171011. 20 TPA White Button Mushroom
215. Sh. Devender Saini, Main SPR Road, Sector-75a, Near Suraj Public School,
Gurgaon (Haryana). 20 TPA White Button Mushroom
216. Sh. Devender Saini, Main SPR Road, Sector-75a, Near Suraj Public School, 500 TPA White Button Mushroom
Gurgaon (Haryana). Compost Production
217. Sh.Bharat Gulati, Main SPR Road, Sector-75a, Near Suraj Public School,
Gurgaon (Haryana). 20 TPA White Button Mushroom
218. Sh.Ranjandeep Singh Sandhu, Village Katebar, PO- Laldhang,
Haridwar (Uttarakhand). 100 TPA White Button Mushroom
219. Sh. GuljariLal, Village Sarngpur, PO Dukhara, Tehsil & District Ambala 500 TPA White Button Mushroom
(Haryana). Compost Production
220. Sh.Bishan Dass S/o Late Sh.Rati Ram, Village Moginand, Tehsil Nahan,
District Sirmour (HP). —173001. 20 TPA White Button Mushroom
221. Sh.Surender S/o Sh. Mehar Lal, Village Nadnaur, Sonipat (Haryana). 27 TPA White Button Mushroom
222. Sh.Surender S/o Sh. Mehar Lal, Village Nadnaur, Sonipat (Haryana). 500 TPA White Button Mushroom
Compost Production
223. Sh. AshwaniAgarwal, Kunja Grant, Vikas Nagar, Dehradun (Uttarakhand).. 200 TPA White Button Mushroom
224.  M/s. Mushroom Research & Training Centre, Sh. A.K. Soni, C/o AKS University,
Satna (Madhya Pradesh). 20 TPA White Button Mushroom
225.  M/s. Mushroom Research & Training Centre, Sh. A.K. Soni, C/o AKS University, 500 TPA White Button Mushroom
Satna (Madhya Pradesh). Compost Production
226. Sh.lJitender Kumar S/o Sh. Harnam Singh, Village Dolag, P.O. Kandaghat, 500 TPA White Button Mushroom
District Solan (HP). Compost Production
227. Sh.Rajesh Thakur S/o Sh. Surinder Thaur, Village Shilli, PO Bychari, Tehsil &
District Shimla (HP). 20 TPA White Button Mushroom
228. Sh.Ramesh Chand Sharma S/o Late Sh.Daya Ram Sharma, Village Bashal,
PO Shakrah, Tehsil & District Shimla (H.P.). 20 TPA White Button Mushroom
229. Sh.Ramesh Chand Sharma S/o Late Sh.Daya Ram Sharma, Village Bashal, 500 TPA White Button Mushroom
PO Shakrah, Tehsil & District Shimla (H.P.). Compost Production
230. Sh. Dev Dutt Sharma, S/o Sh. Lekh Ram Sharma, Village Dhayla, PO Kali Hatti,

Tehsil & Disrict Shimla (H.P.) — 171104

20 TPA White Button Mushroom
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231. Sh. Anil Thakur, Village Kanshi Patta, PO Mamligh, Tehsil Kandaghat, 20 TPA Spawn production
District Solan (HP). —173207.

232.  Smt. Mamta, Village Dharyan, Post Office Sadhupul, Disrict Solan (H.P.). 20 TPA White Button Mushroom

233.  Sh. Arunabh Thakur S/o Sh. Kanwarpal Singh, Indra Colony, Near Syana Chopla, 20 TPA White Button Mushroom
On NH-9, Garhmukteshwar, Hapur (Uttar Pradesh).

234. Sh. Arunabh Thakur S/o Sh. Kanwarpal Singh, Indra Colony, Near Syana Chopla, 500 TPA White Button Mushroom
On NH-9, Garhmukteshwar, Hapur (Uttar Pradesh). Compost Production

235.  Sh. Baldev Singh S/o Sh. Nant Ram, Village Kurani, PO Bagsiad, Tehsil Thunag, 20 TPA White Button Mushroom
District Mandi (H.P.).

236. Smt. Asha Adhikari W/o Sh.Chandan Singh Adhikari, Village & Post Office 20 TPA Qyster mushroom
Pawalgarh, Tehsil Kaladhungi, District Nainital (Uttarakhand).

237. Smt. Asha Adhikari W/o Sh.Chandan Singh Adhikari, Village & Post Office 20 TPA Spawn production
Pawalgarh, Tehsil Kaladhungi, District Nainital (Uttarakhand).

238.  M/s. Himalayan Mushrooms, Promoter Sh. Rai Singh, Village Alampur, 20 TPA White Button Mushroom
PO Salarpur, Tehsil Thaneswar, District Kurukshetra (Haryana).

239. M/s. Sukhveer Shruti Chaudhary Mushroom Farm, Promoter: Sh. Avikant 20 TPA White Button Mushroom
Chaudhary, Rohalki, Kishanpur, Bhadrabad, Haridwar (Uttarakhand).

240. Sh.Sohan Lal, Village Top Ki Ber, PO Deothi, Tehsil & District Solan (H.P.). 20 TPA White Button Mushroom

241. Sh.Sohan Lal, Village Top Ki Ber, PO Deothi, Tehsil & District Solan (H.P.). 500 TPA White Button Mushroom

Compost Production

242. Sh.Ravi Kumar Behrani, Bithoor, Kanpur (U.P.). 20 TPA White Button Mushroom

243. Sh.Jasbir Singh, Village Jamalpur, PO Gudiyana, District Yamuna Nagar 50 TPA White Button Mushroom
(Haryana) —133103.

244. Sh. Vipin Kumar S/o Sh. Ramesh Kumar, Village Kalimoo, PO Bychari, Tehsil & 20 TPA White Button Mushroom
District Shimla (H.P.)— 171011

245.  Sh. Ravi Kumar Behrani, Bithoor, Kanpur (U.P.). 20 TPA Spawn production

246. Sh. Ashwani Kumar S/o Sh. Babu Ram, Village & PO Dargela, Tehsil Shahpur, 20 TPA White Button Mushroom
District Kangra (H.P.).

247.  M/s.Jwalaji Mushroom Farm,Sh. Jaswant Singh, VPO Thana Chhapper, 50 TPA White Button Mushroom
District Yamuna Nagar (Haryana)..

248. Sh.Lekh Ram Lamba, S/o Sh. Bhola Ram, VPO Dalanwas, Tehsil & 20 TPA White Button Mushroom
Disrict Mahendergarh (Haryana).

249. Sh.Naveen Kumar S/o Sh. Ishwar Dass, Village Kalimoo, PO Bychari, 20 TPA White Button Mushroom
Tehsil & District Shimla (HP) —171011

250. Sh.Rakesh Kumar Singh, S/o Sh. Hridaya Narayan Singh (ii). Sh. Hridaya 20 TPA White Button Mushroom
Narayan Singh S/o Late Sh. Jai Narayan Singh, Village Itarhi, Post Kaithi,
Police Station Sonhan, District Kaimur, Bihar —821109.

251. Sh.Rakesh Kumar Singh, S/o Sh. Hridaya Narayan (ii). Sh. Hridaya Narayan 20 TPA Spawn production

Singh S/o Late Sh. Jai Narayan Singh, Village Itarhi, Post Kaithi,
Police Station Sonhan, District Kaimur, Bihar - 821109
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252. Sh.Rakesh Kumar Singh, S/o Sh. Hridaya Narayan (ii). Sh. Hridaya 500 TPA White Button Mushroom
Narayan Singh S/o Late Sh. Jai Narayan Singh, Village Itarhi, Post Kaithi, Compost Production
Police Station Sonhan, District Kaimur, Bihar - 821109

253.  Sh. Divyanshu Pareta, Village Talera, Gumanpura Road, Kota-Bundi (Rajasthan).. 20 TPA White Button Mushroom

254. Smt. Sharbati Devi W/o Sh. Hari Chand, Village Ranbir Nagar, PO Kachhwa, 20 TPA White Button Mushroom
District Karnal (Haryana). —132001.

255.  Smt. Sharbati Devi W/o Sh. Hari Chand, Village Ranbir Nagar, PO Kachhwa, 500 TPA White Button Mushroom
District Karnal (Haryana).—132001. Compost Production

256. Sh.Ramesh Kumar, S/o Sh. Shiv Lal, Village Bakota, Post Gunakala, 20 TPA White Button Mushroom
Tehsil Ramshehar, District Solan (H.P.).

257.  Sh.Pankaj Kumar Saini, S/o Sh. Nirbhay Singh, Village Meerpur, Post 20 TPA White Button Mushroom
Garhmeerpur Badrabad, Haridwar (Uttarakhand). —249402.

258.  Sh.PrashantJoshi, Plot No.119, Khatauni-34, Village Dhura Lamtana, 20 TPA White Button Mushroom
Lamgara-263625, District Almora (Uttarakhand).

259. Sh.PrashantJoshi, Joshi Villa, Plot No.119, Khatauni-34, Village Dhura Lamtana, 200 TPA White Button Mushroom
Lamgara-263625, District Almora (Uttarakhand). Compost Production

260. M/s. Nova green Agritech India (LLP).Promoter: Sh. Raj Kumar Bhakat & 50 TPA White Button Mushroom
Ms. Pooja Bhakat, Designated Partners, Kaikala, P.S. Haripal,
District Hooghly (West Bengal).

261. Sh.Arvind Singh, Village Bhondsi, Tehsil Sohna, District Gurgaon (Haryana). 20 TPA White Button Mushroom

262. Sh.Sandeep S/o Sh. Azad Singh, V.P.O. Bamla, Tehsil & District Bhiwani 500 TPA White Button Mushroom
(Haryana)—127021. Compost Production

263. Sh.Vasudev Sharma S/o Sh. Jai Bhagwan Sharma, V.P.O. Basdhara, 20 TPA White Button Mushroom
Tehsil Gharunda, District Karnal (Haryana).

264. Sh.Sanjay Kumar S/o Sh. Kanshi Ram, Village Kawara, PO Beolia, Tehsil & 20 TPA White Button Mushroom
District Shimla (H.P.). —171013.

265. M/s. Kalgithar Society, Promoter Sh. Dalip Singh Thakur, V.P.O. Baru Sahib, 20 TPA White Button Mushroom
Tehsil Pachadd, District Sirmour (H.P.). — 173101

266. Sh.Sandeep S/o Sh. Azad Singh, V.P.O. Bamla, Tehsil & District Bhiwani 20 TPA White Button Mushroom
(Haryana).—127021.

267. M/s.S.J. Agro Farm, Partners Sh. Shashi Bhushan Tiwari & (ii). Sh. Yashwant 400 TPA White Button Mushroom
Kumar Yaday, Singhaka, Ward No.4, PO Motipur, District Muzaffarpur
(Bihar) - 843111

268. Sh.Sanjeev Shukla, Village Pandeytara, Post Garapur, Shivpur, Pratapgarh 20 TPA White Button Mushroom
(Uttar Pradesh).

269. Mrs. Anjana Devi W/o Sh. Kapil Kumar Sharma, Village Parduni, 20 TPA White Button Mushroom
Post Office Girinagar, Tehsil Poanta Sahib, District Sirmour (H.P.).

270.  M/s.S.P. Enterprises,Promoters (i). Mrs. Suman Srivastava and (ii). Sh.Praveen 20 TPA Oyster mushroom
Srivastava, Village Gol, Bhopal (Madhya Pradesh).

271.  Sh.Maman Singh S/o Sh. Malkhan Singh, Village Bargujar, P.O. Shikohpur, 20 TPA White Button Mushroom

Tehsil Manesar, District Gurgaon (Haryana).—122004.
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272.  Sh.Jaibir S/o Sh.Maman Singh Village Bargujar, P.O. Shikohpur, Tehsil Manesar, 20 TPA White Button Mushroom
District Gurgaon (Haryana). —122004.

273.  Sh.Jaibir S/o Sh.Maman Singh Village Bargujar, P.O. Shikohpur, Tehsil Manesar, 500 TPA White Button Mushroom
District Gurgaon (Haryana). —122004. Compost Production

274.  M/s. Randhawa Mushroom Farm, Sh. Rajinder Singh, Batala Beas Highway, 500 TPA White Button Mushroom
Village Dhardeo, Tehsil Baba Bakala, Amritsar (Punjab). —143205.

275.  Sh.Jagat Ram Bhardwaj S/o Sh. Rikhi Ram, Village Kallar, P.O. Kotlu Brahmna, 500 TPA White Button Mushroom
Tehsil Ghumarwin, District Bilaspur (H.P.). — 174029 Compost Production

276. Sh. Mohit Panwar S/o Sh. Satish Panwar, Town & Post- Jhabrera, Near Jhabreri 100 TPA White Button Mushroom
Kalan, District Haridwar (Uttarakhand

277. Sh.RajeevKumar S/o Sh. Bhag Singh, Village Bhadoo, P.O. Darwar, Tehsil 20 TPA White Button Mushroom
Dharampur (Sarkaghat), District Mandi (H.P.) — 175025.

278. Promotersi). Mrs. Tanushree Gupta & (ii). Sh. Anshuman Kalra, Gurgaon 50 TPA Spawn production
(Haryana).

279. Promotersi). Mrs. Tanushree Gupta & (ii). Sh. Anshuman Kalra, 20 TPA White Button Mushroom
Gurgaon (Haryana).).

280. Sh.Subash S/o Sh. JaiSingh Arya, V.P.O. & Tehsil Narwana, District Jind (Haryana). 20 TPA White Button Mushroom

281. M/s. Sahil Mushroom Farm, Sh. Devi Prashan S/o Sh. Sita Ram, 500 TPA White Button Mushroom
Village Narayangarh, PO Dhabi Tek Singh, Tehsil Narwana, Jind (Haryana). Compost Production

282. Sh. Fateh Chand S/o Sh. Moti Ram, V.P.O. Haripur, Tehsil Manali, 20 TPA White Button Mushroom
District Kullu (H.P.).

283.  M/s.R.K. Mushroom FarmPromoter: Sh. Rajesh Kumar S/o Sh.Kishan Chand, 2000 TPA White Button Mushroom
V.P.O. Hassanpur, Sonepat (Haryana). Compost Production

284.  M/s.R.K. Mushroom FarmPromoter: Sh. Rajesh Kumar S/o Sh.Kishan Chand, 50 TPA White Button Mushroom
V.P.O. Hassanpur, Sonepat (Haryana).

285.  M/s. R.K. Mushroom FarmPromoter Sh. Rajesh Kumar S/o Sh.Kishan Chand, 20 TPA Spawn production
V.P.O. Hassanpur, Sonepat (Haryana).

286. M/s. Dhankar Mushroom FarmPromoter Sh. Jaswant Singh S/o 100 TPA White Button Mushroom
Sh. Chander Singh, V.P.O. Khubru, Tehsil Ganour, District Sonipat (Haryana).

287. M/s. Dhankar Mushroom FarmPromoter Sh. Jaswant Singh S/o 4000 TPA White Button Mushroom
Sh. Chander Singh, V.P.O. Khubru, Tehsil Ganour, District Sonipat (Haryana). Compost Production

288. M/s. Dhankar Mushroom FarmPromoter: Sh. Jaswant Singh S/o 20 TPA Spawn production
Sh. Chander Singh, V.P.O. Khubru, Tehsil Ganour, District Sonipat (Haryana).

289. M/s. Mama Bhanje Mushroom, Promoter Sh. Shushant Mandal, Newriya Colony, 200 TPA White Button Mushroom
Neoria Husainpur, Neorie, Pilibhit (Uttar Pradesh).

290. Sh.RaghupatiLal Shah S/o Late Sh. Hira Lal Shah, Lower Tunwala, Raipur, 50 TPA White Button Mushroom
Dehradun (Uttarakhand).

291. Mrs. Kamlesh Kaundal W/o Sh. Kuldeep Kaundal, V.P.O. Bela, Tehsil Nadaun, 20 TPA White Button Mushroom
District Hamirpur (H.P.). —177033.

292. M/s. Chail Valley Farm Fresh, Sh. Shyam Lal Negi, Shalot, Pargana Jhai, 20 TPA White Button Mushroom

Sub Tehsil Junga, District Shimla (H.P.).
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293. M/s. Chail Valley Farm Fresh, Sh. Shyam Lal Negi, Shalot, Pargana Jhai, 500 TPA White Button Mushroom
Sub Tehsil Junga, District Shimla (H.P.). Compost Production

294. M/s. Chail Valley Farm Fresh, Sh. Shyam Lal Negi, Shalot, Pargana Jhai, 20 TPA Spawn production
Sub Tehsil Junga, District Shimla (H.P.).

295.  Sh. Ashok Kumar Rana S/o Sh. Dalari Ram, Village Galendhi, PO Devdhar, 20 TPA Ganoderma mushroom
Tehsil Chachyot, District Mandi (H.P.).

296. Sh.Sunder Singh S/o Sh. Heera Lal, Village Shiladesh, P.O. Larot, Tehsil Chirgaon, 20 TPA White Button Mushroom
District Shimla (H.P.). —171208.

297. Sh.Balvinder Singh S/o Sh. Ajmer Singh, V.P.O. Gheer, Tehsil & District Karnal 20 TPA White Button Mushroom
(Haryana).

298. Sh.Balvinder Singh S/o Sh. Ajmer Singh, V.P.O. Gheer, Tehsil & District Karnal 500 TPA White Button Mushroom
(Haryana). Compost Production

299. Sh.Subhash Sharma S/o Sh. Mahavir Parsad, Todi Kheri, Jind 50 TPA White Button Mushroom
(Haryana).—126112.

300. Sh.Subhash Sharma S/o Sh. Mahavir Parsad, Todi Kheri, Jind 500 TPA White Button Mushroom
(Haryana).—126112. Compost Production

301. Mrs. Anju Bala W/o Sh. Anil Katoch, Village Kandred, P.O. Chetru, 20 TPA White Button Mushroom
Tehsil Dharamshala, District Kangra (H.P.) —176209.

302. Sh.Varinder Singh Mann S/o Sh.Satinder Singh, Ward No.9, Chandigarh 50 TPA Mushroom Processing
Road Samrala, District Ludhiana (Punjab). Unit

303. Sh.Varinder Singh Mann S/o Sh.Satinder Singh, Ward No.9, Chandigarh 500 TPA White Button Mushroom
Road Samrala, District Ludhiana (Punjab). Compost Production

304. M/s.Saroj Treelinks, Near Star Public School, Village Nagri, Ranchi (Jharkhand). 500 TPA White Button Mushroom

305. Sh. Ajmer Singh S/o Sh. Karta Ram, V.P.O. Gheer, Tehsil Tehsil & 500 TPA White Button Mushroom
District Karnal (Haryana). Compost Production

306. Sh. Ajmer Singh S/o Sh. Karta Ram, V.P.O. Gheer, Tehsil Tehsil & District Karnal 20 TPA White Button Mushroom
(Haryana).
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ST oIS arelT, efue o e del|, T davs, S Tds,
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A fx=s e a9, 9y 2 = RiE, <ic 7.9, ATSHTe S |,
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8. COMMITTEE MEETINGS
8. Qi St dsed

Quinquennial Review meeting of ICAR-DMR, Solan (H.P.) was held on 6-8 July 2018, . The
Members of QRT were as under for the period 2012-2017.

Sr.No.

Name & Address Designation

Designation

1.

Dr. D. S Rathore
Ex-Vice chancellor
M-30, Ground Floor, Malviya Nagar, New Delhi-110017

Dr. R.P. Tewari
Ex-Director, ICAR-DMR, Solan
No.56, S S-208, Yelahanka New Town, Bangalore — 560064 (Karnataka)

Dr. H. B Singh
Professor,
Plant Pathology IAS, Banaras Hindu University, Varanasi (UP)

Dr S.R Bhat
Ex-Pr. Scientist
NRCPB, IARI Campus, New Delhi

Dr. R.K Pal

Ex—Director

ICAR-NRC on Pomegranate, NH-65, Solapur-Pune Highway, Kegaon
Solapur-413255

Dr. Shwet Kamal
Pr. Scientist, ICAR-DMR Solan 173213 (HP)

Chairman

Member

Member

Member

Member

Member Secretary

fraTqdfae Ry 95® 6—8 S[dTg 2018 B AIHITU— FYII A= H g3 | 2012—2017 DI JQART & foQ
U 39 IR o |

B A&l

S U9 3R He
gd v dsne
NRCPB- IARI &wq, I8 feoelt

ST AR B Ul

qd e

ICAR-NRC 3R

TIUE—65, AIATYR—Yol 85d, Bfd, ATATYR—413,255
S vId A

I IS, ICAR-DMR Tel—173213

St

NESSY

NESS

NESSY

NES

e afeq
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Meeting of Research Advisory Committee (RAC) of ICAR-DMR, Solan (H.P.) was held on 10%
— 11 July, 2018. The Members of RAC were as under for the period 2016-2019.

Sr.No. Name & Address Designation
1. Dr. R.P. Tewari, Chairman
Ex-Director,

ICAR-DMR, Solan
No0.56, S S-208, Yelahanka New Town,
Bangalore —560064 (Karnataka)

2. Dr.T. Janakiram, Member
Asstt. Director General (Hort.Sci-),
Indian Council of Agricultural Research,
KAB-II, Pusa, New Delhi—110 012.

3. Dr. T.K. Behera, Member
Principal Scientist,
Vegetable Science, ICAR-IARI,
Pusa, New Delhi—110012.

4. Dr. AK. Patra, Member
Retd., Prof.,
QUAT, Plot No.MB-47,
Badagad BRIT Colony,
Bhubaneswar—751018

5. Dr. B.K. Pandey, Member
Principal Scientist (Plant Pathology),
Horticulture Science Division,
KAB-II, Pusa, New Delhi—110012.

6. Dr. V.P.Sharma Member
Director,
ICAR-Directorate of Mushroom Research,
Chambaghat, Solan (HP) —1732113.

7. Dr. Ram Das Shinde, Member
M/s. Tirupati Balaji Agro Products Pvt. Ltd.,
Someshwa Nagar (Nimbut), Tal: Baramati,
Distt. Pune-412306 (MS)

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 Secretary
Principal Scientist,
ICAR-Directorate of Mushroom Research,
Chambaghat, Solan (H.P.)—173213.

ICAR-Directorate of Mushroom Research
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AIHIATI—GH ATHU FReer, Fia 7 Tfed Jgaa ddeiaR Ay 1 45 RAis 10—11 Ja1s,

2018 &I g3 | ITHUTT AARTHR AT S TSI 2016—2019 Iaf¥ & foy Fr=ifaRaa 2

Y Gl M 9 gdl IGHTH

1. S IR faary, JHee
gd e, WIHeIU—gr AJH FRuerd, |ied, . 56, THUSI—208, AcTRIPT =Y TS,
TTAR — 560064 (FITCD) |

2. Sf. E1 SFPRM, NESs!
e FRIQe® (@rar s faur—1), 9RA™ BN srgeer™ uRye, wa=—11, g,
T3 faeell — 110 012

3. SIS G qa
eI dSiTi+ip, aieafcl fd=i, WIpargu— AR Py ST TR,
g1, T8 feeeil—110012

4. Si. U@, U, qe

UReATad, ASAT B g qHh-ie! favafdendd, wic T.gHd1-47,

JeMe fie Hidr, ga-a’ — 751018

5. St @B, urs, qa
eI A=l (areY T faSi), anTar faeE faun, qRdE S srgwae akue,
P AFHI Ha—II, g1, 78 el — 110 012

6. St dign e, RESS
e, WIHergu—gr Mga fFeerd, dred (fRodo)

7. <. M =¥ Rie, qa
oot fowufa qrash T weded wrfafifes, dmvaR TR (Rwae), a1 aRmR,
ST qoT — 412306 (FERT) |

8. 2 faIe oTa, BESY
A4Sl SR HIHHA BF, Mg g 1. TErEe, e (f2ovo) — 173213

9. 2 TSI SR, e
TMa R B W, 1. FHNrER, Aad (fRodo) — 173213

10. Sf. d1gel. 37, NESINSIEES
WIS S+, WIHTIu—gH FgU fHeemerd, |ia (fRovo)

Meetings of Institute Research Committee (IRC) of ICAR-DMR, Solan meetings were held on

28.07.2018, 09* & 10%™ August, 2018 and the Members were as under:
Sr. 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. Dr. Anupam Barh, Scientist Member

ATHITU—GH JTA R, i B G A |Gfifd &) 4o faiad 28.07.2018, 9 9 10
IMTX, 2018 I g3 | AT & wew Fr=ifafad o |

B A&l ATH g™
1. SECI R G IR EEIED Jreue
2. S 1T =, yu dsifHe e dfera
3. <t I HEAR, T d=fe a5
4. 1. 399 B, Y d=ID ESCES]
5. S I Tiayg, IR d=He ESEEs]
6. Sl A /AR, ISP qe
7. S, 3guE g8, ded e
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9. IMPLEMENTATION OF OFFICIAL LANGUAGE
9. ACTHSI PR A

Progress Report of the Official Language
of the State of ICAR Directorate of
Mushroom Research, Chambaghat, Solan
(H.P.) 2018-19

Official Language Implementation
Committee (Hindi Committee)

Dr. V.P. Sharma, Director - Chairman

Dr. B. L. Attri, Principal Scientist - Member

Mr. H.N. Sharma, Administrative Officer - Member

Mrs. Sunila Thakur, Stenographer - Member

Mr. Deep Kumar Thakur, Stenographer — Member
Secretary

A brief description of the works done by
the Official Language Implementation
Committee during the year 2018-19

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 2018-19 is as follows:

Implementation Official

Program

on Language

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

ICAR-Directorate of Mushroom Research
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HIHILU—GH Jae e, g,
At (fRowo) &1 rorareT 2= & garfa Raid
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ST Sri=aa- afifa (R afif):
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1. 9. Udl. 3, T dSHd — da
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2 U HAR ST, ATYlfUh — T |
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TIRHE fpd v sl 1 wfdra faawor

TRA WRGR B I T & sRI==ad i
G B A1 fFeeierd gRT HuIfed fbd S aret
BB ¥ 2l &1 g gHked o & Seeg |
freeTera # oY BraagE Affa @ Ted faear
AT & | ISTTST BRI & forg feemera # orerT |
PIS ATHRT G HHARI 7 8 & daS[E ST
FrEIIE AT gRT {6y T TN & Berawd
e # < @ dMar 9 TEaR-Y9R H rufera
AHEA UK g5 = | Meemea™ gRT ay 2018—19 &
SR b T4 Pt 1 e faaror R 8-

ST a1 drRiPH IR SrI~<aa-

TSTHTYT 1T, [ HATTd, IRA WRGR §RT SRy
ST AT BrIHH W QeTerd BRI
Frafaae Afafey o 3Rie Jowt § T4t g8 e fay
T feen-—Fde & ey forg Ty ol & SR
PRATE DI TS qAT MR & W SARHERAT 9
HHAIRIT P qIYH BRIGA & JTAR FEiRT e
gl PR B TAER T 13T |




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 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
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TSTHTST fauTT, 98 faeel, AR ASTHINT BRI
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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
Workshops

Language

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.

Organizing Hindi Fortnight

Hindi Fortnight was celebrated on 14-28
September, 2018, in the ICAR-Directorate of
Mushroom Research, details of which are as
follows:

Date: 14.09.2018

1. Calligraphy Competition: This competition
was for all officers and employees of the
Directorate. 16 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. Brij Lal Attri, Principal Scientist, - |
2. Mrs. Shashi Poonam, Upper division clerk - II
3. Mrs. Sunila Thakur, Stenographer — IlI

Date: 15.09.2018

2. Dictation Contest: This competition was for
all officers and employees of the Directorate. In
this competition, 9 officers and employees of the

ICAR-Directorate of Mushroom Research
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Directorate participated. The following officers /
employees won the prize in this competition: -

1. Mr. Deep Kumar Thakur, Stenographer (Grade
- 1

2. Dr. Shwet Kamal, Principal Scientist - II.

3. Mrs. Shashi Poonam, Upper division clerk — I

Date: 22.09.2018

3. Essay Competition: This contest was for all
officers and employees of the Directorate. In this
competition, 14 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. Deep Kumar Thakur, Stenographer (Grade
I)- |

2. Dr. Brij Lal Attri, Principal Scientist - Il

Dr. Anil Kumar, Scientist — Il

4. Dr. Vrushali Pranjal Deshmukh, Technical
Officer: Consolation Prize

w

Date 24.09.2018

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

The prize in this competition: -

1. Mrs. Shashi Poonam, Upper Division Clerk - |
2. Mr. Dharam Dass, Upper Division Clerk - |l
3. Mrs. Sunila Thakur, Personal Assistant - IlI

Date 26.09.2018

5. Translation from English to Hindi: This
competition was for all officers and employees
of the Directorate. In this competition, 12 officers
and employees participated. The following
officers / employees won the prize in this
competition: -
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1. Mr. Deep Kumar Thakur, Stenographer
(Gradelll)-I

2. Mr. Hira Nand Sharma, Administrative
Officer:ll

3. Mrs. Shashi Poonam, Upper Division Clerk —
[l

4. Mr. Gian Chand, Technical Officer- Consolation
Prize

Date 26.09.2018

Closing ceremony of Hindi fortnight was
organised on 28.09.2018 in which prizes were
distributed to winners of the different
competitions and also to the employees for doing
excellent work in Hindi language throughout the
year.

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, 2017 to September, 2018)

Prizes were awarded to the following officers
and employees for doing all round work in Hindi
throughout the year.

1. First Prize-
Mr. Deep Kumar Thakur, Stenographer
(Grade-Ill)
Mr. N.P. Negi, Assistant
2. Second prize-
Mr. H.N. Sharma, Administrative officer
Mrs. Shashi Poonam, Upper Division Clerk
Mr. Sanjeev Sharma, Lower Division Clerk
3. Third prize
Dr. Satish Kumar, Principal Scientist
Mr. Tulsi Das Sharma, Assistant Administrative
Officer
Mr. Rajneesh Jaryal, Assistant
Mr. Dharam Dass, Upper Division Clerk - Il
Mr. Roshan Lal Negi, Lower Division Clerk

ICAR-Directorate of Mushroom Research
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Annual Hindi Progress related Key
Activities and Achievements of 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.

2. 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).

3. Meetings of Official Language
Implementation Committee were conducted
on 21.05.2018, 24.07.2018, 29.10.2018 and
21.01.2019. 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.

4. Official language workshops were organized
on 20.06.2018, 28.09.2018, 03.12.2018 and
21.01.2019 in which all officers and
employees of the Directorate participated
voluntarily and achieved the goals of the
workshops.

5. 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.

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

7. 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.
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Continuous efforts are carried out in the
direction of achieving the goals of Hindi
correspondence.

All 52 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 30 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.nrcmushroom.org.

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 white board so that the
knowledge of officers and employees
increases.

As per each year in the Directorate, the
mushroom fair was organized on 10%
September, 2018 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.

ICAR-Directorate of Mushroom Research
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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 broadcasted in Hindi to solve the
problems of themushroom growers.

The Hindi magazine ‘Chhatrak’ was published
by Directorate in which the articles related
to information of the mushrooms were
printed prominently in simple Hindi language
in order to enable them to be read and benefit
the mushroom growers.

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.
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10. INSTITUTIONAL ACTIVITIES
10. ARBIA NAREIT

Quinquennial Review meeting

Quinquennial Review meeting of ICAR-DMR was
held at Solan on 6-8 July 2018. Scientists presented
their R&D work for the period under review
followed by discussion, critical comments and
suggestions by the team. The QRT visited DMR
laboratories, cropping area and other facilities,
and also interacted with the staff. The visits to
AICRP Centres were undertaken during the
months of October, November and December as
the mushroom related activities are at the peak
during this period.

Fig. 10.1 QRT meeting
o3 101 IR B 4@

AICRP Mushroom workshop

XX AICRP Mushroom Workshop was held at
MPUA&T, Udaipur on 4%-5t" May 2018 in
presence of Dr. T. Janakiram, ADG (HS), ICAR, Dr.
B.S. Chundawat, Hon’ble Ex-Vice Chancellor,
Sardar Krushi Nagar Dantewada University,
Dantewada, Dr. Manjit Singh, Dr. S.K. Sharma,
Zonal Director Research, Dr. G.S. Tewari, Director
Extension, MPUA&T, Dr. B.L. Attri, Acting Director
cum PC, ICAR-DMR, Solan and Dr. S.S. Sharma,
Professor & Head and Organizing Secretary of
AICRPM Workshop, MPUA&T, Udaipur. On this

ICAR-Directorate of Mushroom Research
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Fig. 10.2 QRT on DMR visit
a3 10.2 FHRE BT Gargf1 &1 ST

AICRP G+ SHRIZITaT
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occasion ICAR-DMR released new publications.
The meeting was attended by more than 60
research workers working on mushrooms.
Representatives from mushroom industry, KVKs
and state Agriculture departments along with
some progressive farmers also participated in the
deliberation. Dr.B.L Attri, project coordinator
presented the progress made in AICRP on
mushrooms. Five technical sessions and one
plenary session were chaired and co-chaired by
renowned experts of mushroom science. Detailed
reports on various network multi location trials
were presented by the concerned Principal
Investigators. Each presentation was followed by
discussions which led to significant improvement
in the technical programme. Dr. T. Janakiram
highlighted the growth of Horticulture in India in
the last few years and felt that mushroom has an
important place to meet the nutritional
requirements of growing population. He
highlighted the nutritional value of mushroom and
felt that the myth of mushroom being a non-veg
food should be removed through better extension
activities. He highlighted that the present

mushroom consumption per person per year is
only 70 g in India whereas in China the
consumption is 22 kg per person per year. He
felt that mushroom cultivation can be an
important component of agriculture system for
doubling the farmer’s income by 2022.

Fig. 10.3: AICRP Mushroom workshop
oA 10.3: AICRP gm srferman
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Research Advisory Committee Meeting

RAC meeting was convened at ICAR-DMR,
Solan during 10 -11% July, 2018. The meetings
were chaired by Dr. R.P. Tewari, Former Director,
ICAR-DMR, Solan and attended by the esteemed
members Dr. V.P. Sharma, T. Janakiram, Dr. T.K.
Behra, Dr. A.K. Patra, Dr. B.K. Pandey, Sh. Ram
Dass Shinde and Dr. B.L. Attri. Progressive
Mushroom Growers, Sh.Vinod Thakur and Sh.
Rajesh Thakur, Thakur Mushroom Farm, Solan
were also participated in the meeting. 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.

Institute Research Committee Meeting

The IRC meetings were held on 28™ July, 2018
and 9™ — 10* August, 2018 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.

ICAR Inter-Institutional Staff Sports Meet
2018-19

Indian Council of Agricultural Research Inter-
Institutitonal Staff Sports Meet 2018-19 was held
at ICAR-Central Institute for Research on
Buffaloes, Hisar w.e.f. 14" to 16" November, 2018
in which 18 participants (16 Men and 2 women)
from ICAR-Directorate of Mushroom Research,
Chambaghat, Solan (HP) took part. Being a small
Directorate the staff took part in almost all the
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Fig 10.4: RAC meeting 2018
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events and made commendable efforts. In men
event like Volley Ball (Smashing & Shooting),
Table Tennis, Badminton, Carrom Board, Chess
etc. and in women event like High Jump, Shot put,
Javeline throw, Badminton etc. In the women
event Mrs. Shashi Punam, Upper Division Clerk,
won 1% prize in Carrom Board, in Shot put event
Mrs. Sunila Thakur, Personal Assistant, won 2"¢
Prize and in Discus throw event Mr. Sunila Thakur
won 3™ Prize.

Fig. 10.5: Sports meet 2018
I 10.5: AHIAY HTR—VWITTT HHAN WABd

International Yoga Day

International Yoga Day was celebrated at this
Directorate on 21.06.2018. On this day a devotee
of Sri Sri Ravi Shankar came to this Directorate
and practices different yogas to the staff and their
families in the early morning of this Day.

Parthenium Awareness Week

The week was celebrated to make farmers
and general public aware about the menance of
Parthenium, which is responsible for causing
health problems in human beings and animals,
deteriorating environment, loss of productivity
and biodiversity.

Sadhbhavana Diwas

On the birth anniversary of Prime Minister
Late Rajiv Gandhi, this day was observed as
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Fig 10.6: International Yoga day 2018
fora 10.6: Faxise AT faaw 2018
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Fig. 10.7: Pathenium awareness week
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Sadhbhavana Diwas. Oath was also taken on the
occassion.

Hindi Fortnight

Hindi week was celebrated at ICAR-DMR from
14t to 28 September, 2018 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 fortnight among
the staff members and the winners were awarded.

Fig. 10.8: Hindi fortnight 2018
fa= 10.8: & g@arst

National mushroom Fair

On the occasion of 21st anniversary of
mushroom city “Solan”, like pervious years the
National Mushroom Fair was organized on 10th
September, 2018, at ICAR-Directorate of
Mushroom, Research Chambaghat, Solan. The
main aim of organizing this fair is to make farmers
aware of new techniques and to solve the
problems in mushroom cultivation. District Solan
has been the leading district since the beginning
of Himachal in the Mushroom production. In the
program Professor Virendra Kashyap, Honorable
Lok Sabha MP, (Shimla Election Area), Dr. Jag
Mohan Singh, Himachal Pradesh Chief Guest and
formerly, Vice Chancellor, H.P. Krishi University,
Palampur and Dr. Yashwant Singh Parmar
University of Horticulture and Forestry, Nauni,
Solan (HI) was special guest. In this fair, about
900, farmers, producers of 18 different states

ICAR-Directorate of Mushroom Research
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partcipated which includes Rajasthan, Punjab,
Bihar, Uttar Pradesh, Uttarakhand, Chhattisgarh,
Tamilnadu, Haryana, Delhi, Maharashtra,
Himachal Pradesh, Visakhpatnam, Madhya
Pradesh, Orissa, Gujarat, Chandigarh, Jammu and
Kashmir and Manipur etc. On this occasion, the
Directorate’s annual report, bulletin and folders
were also released.

Fig. 10.9: National Mushroom mela 2018
o 10.9: I IR AAT— 2018

Swachhata hi sewa

Swachhata hi sewa pakhwara was celebrated
with effect from 16" September to 2™ October,
2018 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.

Vigilance Awareness Week

Vigilance Awareness Week was observed
during 29 October to 3 November, 2018. The
theme of this year was Eradicate Corruption —
and Build a new India. Various programmes like
Seminar, Workshop, Painting Competition, 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 19t — 25™ November, 2018. During this
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Fig. 10.10: Swacchta hi seva 2018
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Fig. 10.11: Vigilence week 2018
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week various activities were organized in the
Directorate. All staff members contributed for
the National Foundation for Communal Harmony
fund on the Flag Day (22nd November, 2018) and
it was submitted to Secretary, NFFCH.

Agriculture Education Day

Agriculture Education Day was observed on
3rd December, 2018 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.

K

Fig. 10.12: Agriculture education day 2018
fora 10.12: S Rrem f&aw 2018

World Soil Health Day

Soil Health Day was observed at ICAR-DMR,
Solan on 5™ December, 2018 which was chaired
by Dr. V.P. Sharma, Director and more than 250
farmers/farmwomen from surrounding villages
attended the same. Dr. Rajesh Kaushal, Soil and
Water Conservation Department, Dr. Y.S. Parmar
University of Hort. & Forestry, Nauni, Solan (HP)
gave a detailed presentation on maintaining the
soil health, sampling techniques, preparation of
vermi compost, using fertilizers as per the soil
health cards etc. Dr. V.P. Sharma emphasized to
use the soil health card scheme so that the health
of the soil is maintained and the income of the
farmers doubled by 2022. World Soil Health Day
was also celebrated at Dangyari, Dharampur

ICAR-Directorate of Mushroom Research
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Fig. 10.13: World soil day 2018
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Block, Solan in collaboration with Department of
Agriculture, KVK Kandaghat. More than 50
farmers/farmwomen participated in the
programme.

National Kisan Diwas

ICAR-DMR, Solan celebrated National Kisan
Diwas on 23 Decemer, 2018 in which more than
200 farmers/ farmwomen participated who came
from the areas surrounding Solan such as
Mamling, Dharot, Beri Village, Gauru, Salumana,
Neri, Chal, Saprun, Solan while famer from
Faridabad in Haryana also participated. National
Farmer’s Day is celebrated on the occasion of the
birth of late Prime Minister Charan Singh, who is
considered to be the Messiah of the farmers.
Farmers from the villages visited the exhibition
organised by the Directorate, where they got
information about fresh mushroom and its
products. Dr. Anupam Barh gave information to
the farmers through the exhibition and urged to
grow oyster mushroom and make money because
oyster requires less effort to grow. On this
occasion, Director, Dr. V.P Sharma highlighted the
phenomenal production in the country and
encouraged the women to grow the mushroom
and made them aware of the medicinal
properties.

Fig. 10.14: National farmers day 2018
o= 10.14: ik o feaaw
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National Productivity Week

12" February, 2019 was celebrated as
Productivity day and the week 12% — 18™"
February, 2019 as National Productivity Week.
The theme for this year was “Circular Economy
for Productivity and Sustainability”. During the
week, discussion and talks were held with the
farmers, staff and workers for increasing the
productivity of the mushroom. It was emphasised
to maintain Standard Operating Procedures
(SOPs) in mushrooms. Dr V.P. Sharma, Director,
ICAR-DMR, Solan also discussed on quality of the
spawn.

Pradhan Mantri Kisan Samman Nidhi

ICAR-Directorate of mushroom research
Chambaghat, Solan with the Agriculture
Department and Agriculture Technology
Management Agency on 24.02.2019 organized
the live programme the Prime Minister Kisan
Adhash Nidhi. Mr. Vinod Kumar, Deputy
Commissioner, Solan district was the chief guest.
Regarding the program, the Chief Guest explained
in detail the advantages of farmers to the scheme.
He said that the small farmers who have been
linked to this fund will be deposited Rs.6000.00
per annum in their accounts so that they will be
benefitted greatly in the agricultural work. The
process of selection of such farmers is going on
and very soon all the farmers of the Pradhan will
be linked to this program. Director Dr. V.P. Sharma

fom | < fid o, fFrders, Agergu— g,
Are 7 A W @Y I[orE Wt @Y

Fig 10.15: National productivity week 2018
I 10.15: I SATEHAT T
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Fig. 10.16: Pradhan Mantri Kisan Samman Nidhi
o= 10.16: gaEAl fea@ @A Al sRfew
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explained in detail the main points of the program
which Prime Minister Shri Narendra Modi is going
to start for farmers.More than 225 Farmers of
Solan participated in the program “Man ki Baat”
with Prime Minister and direct broadcast from
Gorakhpur of Uttar Pradesh. Mr. Devendra Thakur
and Mr. Jagdish Chand Thakur, the Gram pradhan
of Basal and Ber village were also present.

National Science Day

The 33 ‘National Science Day’ was celebrated
In ICAR-Directorate of Mushroom Research,
Solan and all employees of the Directorate and
the students of M.R.D.A.V. Public School, Solan
participated in the programme. Dr. B.L. Attri,
Principal Scientist explained in detail about the
purpose of celebrating the science day and gave
a full account of contribution of Indian scientists
to science. He shared the information about
Raman effect of Indian physicist Sir
Chandrasekhar Venkataraman with the children.
Director Dr. V.P. Sharma, ICAR-DMR provide his
view on theme of this year’s “science for people’s
and people for the science” to make people’s life
easier by science.

arffe gfade 2018—19
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Fig. 10.17: National Science day
oA 10.17: WS faw= feaw
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IcAR

He also explained in detail about the
development in agriculture and mushroom
production in India and World. He explained the
students about the cooperation of science in the
revolutionary development of the country after
independence. The children of the school shown
the film on mushroom production unit and they
also visited museum, mushroom production unit.

International Women’s Day

International women’s day was celebrated on 8th
march, 2019 in the directorate. On this occasion
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. The address by the
Hon’able Prime Minister Sh. Narendra Modi from
Varanasi was also seen live by all the staff
members of the Directorate.

ICAR-Directorate of Mushroom Research

140

A §9 & oIy Uabrer STelr | =i+ ¥ H §¢
faeprq dor fdwg 9 wRA § G IARH & IR H W
fORAR | SR <7 | TSIl & d18 <2 9 §U BifdRI
e 4 fagme & Fan &1 i are fHar 7 | et
D el Bl TR IAET W hed, Yr AT ghls
TAT AUBTAA DT YHOT I HRIAT 7T |

srarisdTa Afeer faaw

8 ATd 2019 BT ey # AR wfger feaw
TRIT AT 39 IR W Sf 1 vl fewe,
HIHI— G, Arer = T aAfematt oF qersg <
3R Y AT d AR BT fADT TR TP
STeAT | SBH SIR SR HET BT AT TIRDIBT HIHH
ST ¥ A 31207 fdded 81 AdhdT & | A1 T
2 Ng A1 gRT aRORT 9 T U amer @ |
ey & Y SEETRAT 7 Agg < |




arffe gfade 2018—19

11. HUMAN RESOURCE DEVELOPMENT

11. FEA ARAET freprA
Trainings gf3reror
Scientific staff dsnfad A
Dr. Shwet Kamal i ¥dd B

Dr

Dr.

Dr.

Attented training programme on “Advanced
Bioinformatics tools and its applications in
agriculture” in ICAR-NAARM from 25-29
September 2018.

Attented National Workshop on Vertical
Farming (Present Status, Researchable Issues
& Way forward) at NASC Complex, New Delhi
on 18 October, 2018.

Anupam Barh

Attented training programme on “Advanced
Bioinformatics tools and its applications in
agriculture” in ICAR-NAARM from 25-29
September 2018.

Manoj Nath

Dr. Manoj Nath, Scientist, has completed one
month orientation training programme w.e.f.
09.10.2018 to 08.11.2018 at ICAR-DMR,
Solan.

Dr. Manoj Nath, Scientist, completed three
months professional attachment training for
three monthsw.e.f. 12.11.2018 t0 11.02.2019
at ICAR-National Research Centre on Plant
Biotechnology, New Delhi.

Shruti

Dr. Shruti, Scientist (Agril. Extn.), has
completed one month orientation training
programme w.e.f. 09.10.2018 to 08.11.2018
at ICAR-DMR, Solan.
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e Dr. (Mrs.) Shruti, Scientist (Agril. Extn.),
completed three months professional
attachment training for three months w.e.f.
12.11.2018 to 11.02.2019 at ICAR-Indian
Institute of Soil & Water Convervation,
Dehradun (Uttarakhand).

Mr. Rakesh Kumar Bairwa

e Mr. Rakesh Kumar Bairwa, Scientist, has
completed one month orientation training
programme w.e.f. 09.10.2018 to 08.11.2018
at ICAR-DMR, Solan.

e Mr. Rakesh Kumar Bairwa, Scientist completed
three months professional attachment
training for three months w.e.f. 12.11.2018
t023.02.2019 at Crop Improvement Division,
ICAR-Central Potato Research Institute,
Shimla (H.P.)

Administration Personnel

1. Sh. H.N. Sharma, Admn.Officer has attended
Workshop on Rajbhasha Hindi at ICAR-CRIDA,
Hyderabad w.e.f. 24-25" April., 2018.

2. Sh. H.N. Sharma, Admn.Officer has attended
training programme on “Programmes on
Pension & Other Retirement Benefits” at
ISTM, New Delhi w.e.f. 10-14®" Dec., 2018.

3. Sh.J.R.Mangale, AF&AO has attended training
programme on “Refresher course of Admn.
& Finance Management” at ICAR-CCARI, Goa
w.e.f. 05-10 July, 2018.

4. Sh. T.D. Sharma, Assistant Admn.Officer has
attended training programme on “Workshop
on Goods & Service Tax” at ISTM, New Delhi
w.e.f. 03-04" Dec., 2018.

5. Sh. Rajneesh Jaryal, Assistant has attended
Organisation specific programme w.e.f.
11.06.2018 t0 06.07.2018 at ISTM, New Delhi.

ICAR-Directorate of Mushroom Research
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6.

Technical

1.

Sh. Deep Kumar Thakur, Stenographer (Grade-
1) participated in two days National
Workshop and training on “Rajbhasha
Management and new directions in ICAR”
held at ICAR-Central Research Institute for
Dryland Agriculture, Hyderabad, Telangana
w.e.f. 24" — 25% April, 2019.

Personnel

Sh. Ram Lal, Technical Officer (Vehicle),
participated in the training on “Automobile
Maintenance, Road Safety and Behavioural
Skills for Regular Drivers in Technical Grade”
organized at ICAR-Central Institute of
Agricultural Engineering, Bhopal (M.P.)
during 17t to 23" July, 2018.

Smt. Reeta Bhatia, ACTO (Library),
participated in one day Training programme
on “J-Gate@CeRA Regional Ambassador
Training Programme” held on 27" August
2018 at Mohinder Singh Randhawa Library,
PAU, Ludhiana (Punjab).

Sh. Ram Swaroop, Senior Technical Assistant,
participated in the Capacity Building and Skill
Upgradation Progamme on “Farm
Management” organized by ICAR-Indian
Institute of Farming Systems Research,
Modipuram, Meerut (U.P.) from 14th to 20th
September, 2018.

Sh. Raj Kumar, Tehnical Assistant, participated
in the ICAR-Human Resource Management
training on “Good Agricultural Practices
(GAPs) for enhancing resource-use efficiency
and farm productivity” held at Division of
Agronomy, ICAR-IARI, New Delhi during
January 2-11, 2019.

Sh. Gian Chand, Technical Officer, participated
in the Capacity Building and Skill Upgradation
Programme on “Farm Management”
organized by ICAR- ICAR-Indian Institute of
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IcAR

Farming Systems Research, Modipuram,
Meerut (U.P.) during 13th to 19th February,
20109.

6. Smt. Reeta Bhatia, ACTO (Library),
participated in Training Programme on “Koha
for Library Staff of ICAR” organized at ICAR-
National Academy of Agricultureal Research
Management, Hyderabad during 21-26
February, 2019.

Skilled supporting staff

1. All the Skilled Supporting Staff (SSS) viz. Sh.Tej
Ram, Sh. Ajit Kumar and Sh. Vinay Kumar of
this Directorate went on exposure visit with
Dr. Manoj Nath, Scientist, to the ICAR Institutes
located at Shimla (H.P.) on 20.03.2019.

ICAR-Directorate of Mushroom Research
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12. DISTINGUISHED VISITORS
12. fairse smeegee

More than 20 distinguished visitors visited ICAR-DMR, Solan during this period. Few important are as
follows:-

S 7A@ R 20 I 3 FRIST ANTDT 7 AIH3TII—SITHSNR, e BT SRT [T | BB As@Yvl 39 THR

-

S.No. Name and address Date of visit to DMR, Solan

1. Dr.Jagmohan Singh Chauhan, Former Vice Chancellor, Dr. YS Parmar University 10.09.2018
of Horticulture & Forestry, Nauni-Solan and CSK Himachal Pradesh Krishi
Vishvavidyalaya, Palampur

2. Dr. T. Janaki Ram, ADG (Hort. Sci.) ICAR, New Delhi 02.06.2018 & 10.07.2018

3. Mr. Virender Kashyap, Member of Parliament (Shimla constituency) 30.12.2018

4. Sh. Jagdish Chander, IFS, Managing Director, Haryana Agro Industries 10.09.2108
Corporation Limited (HAIC)

5. Dr. Ashok Kumar Sarial, Vice Chancellor, CSK Himachal Pradesh Krishi 08.10.2018
Vishvavidyalaya, Palampur

6. Dr. D. S. Rathore, Former Vice Chancellor, CSK Himachal Pradesh Krishi 6.07.2018
Vishvavidyalaya, Palampur (Chairman, QRT)

7. Dr. R.P. Tiwari, , Former Director, ICAR-DMR (Chairman RAC) 6.07.2018

8. Dr. R.K. Paul, Former Director, NRC on Pomegranate 6. 07.2018

9. Dr. S.R. Bhatt, Emirate Scientist, NRCPB, New Delhi 6. 07.2018

Around 3200 farmers, entrepreneurs, students, private and govt. officials also visited the Directorate
during the year 2018-19 to know about different facets of mushroom cultivation.

T 3200 TR, e, BT, Mol iR IRERT SRISTRAT =1 7ered &1 Tl & A= ugqell & IR H S
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13. DMR IN PRESS MEDIA
13. TRIAMSATH LI SIERAEA T 2TEr

ICAR-Directorate of Mushroom Research
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Annexure - 1
PERSONNEL OF ICAR-DMR

BIETEl - 1
AP FT-X,. 517, o1 26 cbtidice

Cadre Strength of Scientific Staff of ICAR-Directorate of Mushroom Research, Solan

Name of the Pay band and Sanctioned Scientist Sr.Scientist  Principal Scientist Total
discipline grade pay strength
In Vacant Total In Vacant Total In VacantTotal In Vacant Total
posi- posi- posi- posi-
tion tion tion tion

Agrl.Engg.(ASPE) L-10 1 Scientist - 1 1 - - - - - - - 1 1
Agricultural [-10 & 1 Scientist 1 - 1 - 1 1 - - - 1 1 2
Biotechnology L-12 1 Sr. Scientist
Agricultural L-10 1 Scientist 1 - 1 - - — - - - 1 - 1
Entomology
Agril. L-10 1 Scientist 1 = 1 = = = = = = 1 = 1
Extension
Computer L-10 1 Scientist 1 - 1 - - - - - - 1 - 1
Application
Food Technology L-10 1 Scientist 1 - 1 - - - - - - 1 - 1
Genetics & L-10 2 Scientists 2 - 2 - - - - - - 2 - 2
Plant breeding
Plant Pathology L-10 1 Scientist 1 - 1 1 1 2 - 1 1 2 2 4

& 12 2 Sr. Scientist

(L-14) 1 Pri. Scientist
Soil Science L-10 1 Scientist - 1 1 - - - - - - - 1 1
Vegetable L-10 1 Scientist 1 - 1 1 - 1 - - - 2 - 2
Science & 12 1 Sr. Scientist
G. Total 16 posts 9 2 11 2 2 4 - 1 1 11 5 16

ALPILI—Grd e e
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Cadre Strength of Technical, Administrative and Supporting Staff Category

SN Designation Pay band and Grade Pay Sanctioned In position Vacant Total
posts posts posts
TECHNICAL POSTS
1 T4 L-6) 2 2 - 2
2 T3 5200-20200 + GP 2800/~ (L-5) 2 2 - 2
3 T2 5200-20200 + GP 2400/- (L-4) 1 1 - 1
4 T1 5200-20200 + GP 2000/- (L-3) 9 7 2 9
GRAND TOTAL 14 12 2 14
ADMINISTRATIVE POSTS
1 Administrative Officer 15600-39100 + GP 5400/- (L-10) 1 1 - 1
2 Asstt. Admn.Officer 9300-34800 + GP 4600/- (L-7) 1 1 - 1
3 Asstt.Fin. & A/Cs Officer  9300-34800 + GP 4600/- (L-7) 1 1 - 1
4 Private Secretary 9300-34800 + GP 4600/- (L-7) 1 1 - 1
5 Assistant 9300-34800 + GP 4200/- (L-6) 4 4 - 4
6  Personal Assistant 9300-34800 + GP 4200/- (L-6) 1 1 - 1
7 ubC 5200-20200 + GP 2400/- (L-4) 2 2 - 2
8  Stenographer Gr.lll 5200-20200 + GP 2400/- (L-4) 1 1 - 1
9 LDC 5200-20200 + GP 1900/- (L-2) 2 2 - 2
GRAND TOTAL 14 14 - 14
SKILLED SUPPORT STAFF
Skilled Support Staff 5200-20200+GP 1800 (L-1) 10 5 5 10
Staff in position at ICAR-DMR (HP)
Name Designation Email ID Official

Scientific staff
Dr. V. P. Sharma

Dr. B. L. Attri

Dr. Satish Kumar
Dr. Shwet Kamal
Dr. Yogesh Gautam

Director

Principal Scientist
Principal Scientist
Principal Scientist

Senior Scientist

vpsharma93.icar@gov.in

directormushroom@icar.gov.in

bl.Attri@icar.gov.in
satish132.icar@gov.in
shwetkamall.icar@gov.in
ygautamdmr.icar@gov.in

anil.kumarl4@icar.gov.in

Dr. Anil Kumar Scientist
Dr. Anuradha Srivastava Scientist
Mr. Sudheer Kumar Annepu  Scientist
Dr. Anupam Barh Scientist
Dr. Manoj Nath Scientist
Dr. Shruti Scientist
Mr. Rakesh Kumar Bhairwa Scientist

anuradha.srivastava@icar.gov.in
sudheer.annepu@icar.gov.in
anupam.barh@icar.gov.in
manoj.nath@icar.gov.in
shruti.shruti@icar.gov.in

rakesh.bairwa@icar.gov.in

ICAR-Directorate of Mushroom Research
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Name

Designation

Email ID Official

Administrative staff

Sh. H. N. Sharma
Sh. J. R. Mangale
Sh. T.D. Sharma

Sh. Surjit Singh

Smt. Sunila Thakur
Sh. Bhim Singh

Sh. N.P. Negi

Sh. Rajneesh Jaryal
Sh. Satinder Thakur
Sh. Dharam Dass
Sh. Deep Kumar Thakur
Smt. Shashi Poonam
Sh. Roshan Lal Negi
Sh. Sanjeev Sharma

Technical staff

Sh. Sunil Verma
Smt. Reeta Bhatia
Smt. Shailja Verma
Sh. Gian Chand

Sh. Dala Ram

Sh. Ram Lal

Sh. Deepak Sharma
Sh. Guler Singh Rana
Sh. Ram Saroop

Sh. Jeet Ram

Dr. Vrushali Pranjal Deshmukh

Sh. Raj Kumar

Skilled supporting Staff
Sh. Naresh Kumar

Sh. Tej Ram

Smt. Meera Devi

Sh. Ajeet Kumar

Sh. Vinay Sharma

Administrative officer
AF & AO

Asst. Admin. Officer
Private Secretary
Personal Assistant
Assistant

Assistant

Assistant

Assistant

uDC

Steno Gr.lll

ubDC

LDC

LDC

Asstt. Chief Tech. Officer(Field Farm)
Asstt. Chief Tech. Officer(Library)
Asstt. Chief Tech. Officer(Art)

Tech. Officer(Boiler)
Tech. Officer(Driver)

Sr. Tech. Asstt.(Driver)

Sr. Tech. Asstt.(Computer)
Sr. Tech. Asstt. (Electric)
Sr. Tech. Asstt.(Field Farm)
Sr. Tech.Asstt.(Field Farm)
Tech. Asstt. (Field Farm)
Technician (Field Farm)

SSS
SSS
SSS
SSS
SSS

aodmr.icar@gov.in
afacodmr.icar@gov.in
tdsharma.icar@gov.in
skanwar.icar@gov.in
sunilathakur.icar@gov.in
bhim.icar@gov.in
npnegi.icar@gov.in
rajneesh.Jaryal@icar.gov.in
satenderk.icar@gov.in
dharam.icar@gov.in
deep.icar@gov.in
shaship.icar@gov.in
roshannegi.icar@gov.in
sanjeevs.icar@gov.in

sunilvicar@gov.in
reeta30.icar@gov.in
shailjavl.icar@gov.in
gianchandl.icar@gov.in
dalalrm.icar@gov.in
ramlal.icar@gov.in
depsun.icar@gov.in
gulerrana.icar@gov.in
ramsaroop.icar@gov.in
jeetram.icar@gov.in

vrushali.Deshmukh@icar.gov.in

rajkumarl.icar@gov.in

nareshkumar.icar@gov.in
tejram.icar@gov.in
meeradevi.icar@gov.in
ajeetkumar.icar@gov.in
vinaysharma.icar@gov.in
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Annexure - 2

STAFF NEWS
SIEISEl - 2
QT AFATATR
Joining YCHR T80T
1. Dr. Manoj Nath has joined at this Directorate 1. < T A N fRErer § 08102018 (qETE)

on 08.10.2018 (FN) as Scientist (Agriculture
Biotechnology).

Dr. Shruti has joined at this Directorate on
09.10.2018 (FN) as Scientist (Agriculture
Extension).

Sh. Rakesh Kumar Bairwa has joined at this
Directorate on 09.10.2018 (FN) as Scientist
(Genetics and Plant Breeding).

Modified Carrier progression scheme

1.

Sh. Surjit Singh Kanwar, Private Secretary
granted MACP in the next higher grade pay
of Rs. 4800/- (Level-8) w.e.f. 01.09.2018 (FN)

Transfer

1.

Dr. Mahantesh Shirur, Scientist was
transferred from this Directorate on
07.07.2018 (AN) to join his duty at ICAR-Indian
Institute of Soil & Water Conservation
Research Centre, Ballari, Karnataka.

ICAR-Directorate of Mushroom Research
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Annexure - 3
AWARDS AND RECOGNITIONS

SIGTSEl - 3

JRRBIR FMR AIAS

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.

Dr. Anuradha Srivastava received second prize
for the oral presentation on the topic
‘Development of nutrient rich value added
products of mushrooms’ during NABARD
sponsored ‘Third National Conference on
Contemporary Food Processing and
Preservation Technologies’ organized by
School of Bioengineering and Food
Technology, Shoolini University, Solan during
12-13™ April, 2018.

Mrs. Shashi Punam, Upper Division Clerk, won
1t prize in Carrom Board in Inter-Institutitonal
Staff Sports Meet 2018-19 was held at ICAR-
Central Institute for Research on Buffaloes,
Hisar w.e.f. 14" to 16" November, 2018

Mrs. Sunila Thakur, Personal Assistant, won
2" Prize in Shot put event and 3 Prize and in
Discus throw.

o W IJTAYN MG Pl AR ARPR & Al

ARTE 3R SMRIHIRS 9197 HIfd & Icpte e
& forg YoM qRBR | FRAIa B T |

ST IR SNaR<d 7 A6 R U qrer
Thel TP FRISHIFIRT US he Sararsi gRT
AT TP WTE THRPROT 3R R&T0T
WeNfireT IR TRR I T3 ad & SR 9IYd
Tl & g oo aftia Icral $T faerd fava o)
AiRged IRGRT & oy TART YREpR UTsT {3 |

ST 2R GoTH SR fEIST et -1 |Ipary —
Aod sl BR R oifF qushdl, 2R 4 14
H 16 TAGR, 2018 B AT §EI—SIC ICYIA
WTH WA HIE 2018—19 H A 96 H U

QREDHR ST |

ST AT SR, RhITd TR, o IHATT —
Hod Sieye BR Rad offF quddl, fear # 14
H 16 TAGR, 2018 BT AT §CI—SIC IS
FIH WIeH HIe 2018—19 H @i YT sde # dIa=T

qRIBR 3R FSwhd ol § G QREBR Sl |
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Annexure - 4
FINANCIAL STATEMENT FOR THE FY 2018-19

STE - 4
forerasf 20 18- 19 & fe1g forcTier feraoT

Budget for the year 2018-19 (Rs. In lakhs)
a¥ 2018—19 @ fory quie & Rerfa (Wud o #)

S. No. Head of Accounts Allocation 2018-19 Exp. 2018-19
i Land - -
ii Works 140.38 140.38
iii Equipment 3.55 2.96
iv Information Technology 1.50 1.56
v Library 1.00 0.97
vi Furniture & Fixture - 0.44
vii Others - 0.12
viii Others (TSP —Equipment) 5.00 5.00
Total Capital Assets 151.43 151.43
i Establishment Expenses - -
i Establishment Charges 485.11 484.92
iii Wages - -
iv OT.A - -
Total Estt. Charges 485.11 484.92
I General Revenue
1 Pension & Other Retirement Benefits 40.46 40.46
2 TA Domestic/Transfer TA 10.00 10.00
3 Research & Operational Expenses 62.10 62.10
4 Administrative Expenses 197.75 197.75
5 Misc. Expenses 15.50 15.50
Total Revenue 325.81 325.81
NEH 8.00 7.98
TSP 10.00 9.98
SCSP 50.00 50.00
Grand Total: (Capital & Revenue) 1030.35 1030.12
SI. No. Head of Account Allocation Expenditure
1 Budget 2018-19 1030.35 1030.12
2 AICRP on Mushroom 345.93 345.93
Target Actual Receipt
1 Revenue Generation 2018-19 64.43 107.96

ICAR-Directorate of Mushroom Research
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