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Preface
TR

| am overwhelmed to present the annual
report 2017-18 of the ICAR-Directorate of
Mushroom Research, Solan (HP) which is on the
verge of completing 35 years of its fruitful
existence. The report gives a glimpse of the
activities and achievements of the Directorate
with emphasis on the research and extension
activities on mushrooms.

Mushrooms are in continuous limelight for
their multitude roles of addressing the
environment pollution through residue recycling,
eradicating malnutrition through quality protein
production, creating employment and
agribusiness opportunities for farmers and
entrepreneurs. It is highly gratifying; at the same
time, it presents us the challenge to rise to the
increasing expectations of all stakeholders in
mushroom science. This year, we made
impressive additions to our germplasm
repository, developing cultivation technology of
hitherto uncultivated mushrooms in India,
innovative measures of crop protection and
training and capacity building of farmers,
entrepreneurs and officials on mushroom
cultivation.

Keeping pace with the legacy of new
collections of different mushrooms from vast
geographical locations of the country, this year
105 new wild mushroom germplasm accessions
were made from different forests of the country.
The pure cultures of these accessions have been
deposited in the gene bank of ICAR-DMR. The
breeding work continued to focus on development
of fertile and non-fertile SSls in Agaricus bisporus
for the identification of parents for hybridization.
The molecular characterization was also done in
button mushroom strains using 33 SSR, 7 ISSR, 34
IRAP and 14 ReMAP primers with many showing
good polymorphism. In paddy straw mushroom,

HTHAITI—EL+
g e
e (. 9), ot &
379 Wl AR B
35 9§ G P Bl
AR AW &, BT
qrfies gfcrdas 2017—
18 I < 8T 1
3TUR &Y T 31T &I
3T 2| wRga Rare #
G BT I v goR Tfafaftel w ey 9o <d
8Y ey @ fafr= fafafesl g Suafert @1 ve
31T UG DI TS B |

srafire RETsfaeT & wrgq | gaiavor Uguor ol
AT BT FHATIT B, ToTacd] J<h UIe Iedred &
HAEH A AN BT S H, fhami g el &
forT AR T PR TR B AR BT S XA |
3 gg—3MAT! YfAPT B oI Gr TR SATHYTT
P D5 W8 ¢ | T I8 FdveHs § offdh arer &
T g e & W Raurae! o smemsit § afy
BT AN & wT H W A1 YT 2 139 q¥, R H 78
G B Tl YRS, Bde GRe & qar=y1 Ui
¥ faem, TR @ wdl R GaE, Sathar e
SRR BT URIeTor g e i iR Seee
HAdhed H SooladIg gfg &) T 7|

U B G G E A A geR @
G & Y Hhedl B RIId & A1 HeAdrd a9
IEd 8Y 39 Y oW & A= a1 & |/ 105 5 99
G SHe UIftqat Haford a1 T8 | 37 il &
IRYE HaeH B MIHergu—gr rgeem fFaemery,
AT & SiS® 3 STH BRIAT AT 8 | Ioi-- BT Bl
B FhRYT & forg Ygent & AT &G TIRHY F5vareey
H TR AT IR TR THUHSTS (SSls) b IS bRl IR
BT | 33 TAYHRR, 7 JAMSUATNINR, 34 STSIMRUYT e
14 ARSTAVA  (ReMAP) UTSFRI BT SYINT HRP §c-
G Al H SMUIfde deforaeie far war R |
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six high yielding strains (DMR0O888, DMRO886,
DMRO463, DMR0O889, DMRO885 and DMR0O484)
of Volvariella volvacea were screened for stability
and correlation studies. In oyster mushroom,
molecular identification and diversity of twenty
five Pleurotus mushrooms were investigated. The
species were identified using ITS rRNA gene
amplification and subsequently analyzed for
genetic diversity using inter-simple sequence
repeat (ISSR) markers for identification of parental
hybridization combination for genetic
improvement.

Hericium erinaceus was successfully
cultivated on saw dust and wheat straw
formulations for the first time at the Directorate.
New efforts were made to cultivate Lentinula
edodes on wheat straw based formulations with
an objective to promote its large scale
commercial cultivation in India. Research thrust
was given to test diverse agriculture residue in
place of wheat and paddy straw for cultivating
different edible mushrooms. Integrated pest and
disease control measures were tried and
recommended for the management of mushroom
flies, wet bubble and yellow mould diseases of
mushroomes.

In transfer of technology, farmers,
entrepreneurs and officials were trained through
11 different training programmes. The Tribal sub
plan and the North Eastern Hill state schemes
were effectively used for the advantage of
targeted beneficiaries of tribal region and north
eastern hill states. National mushroom Mela-
2017 witnessed the enthusiastic participation of
stakeholders surpassing the record of the past
years. Promotion of mushroom cultivation
through technology documentaries and android
based app development for farmers was the
major step to reach the people connected with
digital world. The institute organized workshops,
celebrated national science day, national unity
day, International day of yoga and other official
activities like Hindi saptah, vigilance awareness
week, etc. Much progress has been made in
creating new infrastructure facilities at the
Directorate.

ICAR-Directorate of Mushroom Research

3ME UTSTRI # <! IgHiuar uelia & & 2| a
gaTTel g H, ReRdl 3R Ae—dey sl & foy
FIeqedeT qicarerar & At USER < aTel ©: Al
(SITHRIRST 888, SIUHNNSI 886, SIUHANRAN 463,
SITHRNT 889, SITHIARAN 885 TAT SITHINRST 484)
P BIS B TS | SR GH H, ol 25 Tgv/icy GH
B 3foass yga iR fafderar o Sig @t 73 | ST
JMRRTRTAT (rRNA) ST YGeiH BT SUANT Hxds gofrfardl
DY UEATT DI TS AR IHD 91 MRS GoIR & forg
UJh HPRUT HAIST B U B Sex—Rrael HAradd
RYIC ATSTHATHINR (ISSR) ATBRI BT IUIRT B §Y
3Tafre fafqerdr & fou g favetyor fbar |

e # ugell IR RIGT iR g YoTel BRjer!
W ERT gRARTT B N AHAdad B TS |
1, oTTe SR BT W aegerl §8/9 BT Tl
P 7G AdH YA by 7T a1l MRT H g9D] IS
TR AEayE Wl B e A S 9S |
ITH B B A= YPR & @ A GH B
Wl & folg g 3R 919 gardl & e R =1 Py
JURIE] BT S B TS | Tblpd Arfisiig SR T
e g9 qAT Wil BHE T & UG 2 DI TE |

e BRI & Al ¥, B 11 faf=
gfeeror HrimH & ArTgH | feam, STl ek
TRl T UfRTeTor e fhar T | e &8
3R YAt qddi T H AT STl ddb o ggart
& oy SeIig Iu—3arerT SI9adT (Tsp) Td gare?
TR 5T IISTT BT YT @91 SUAT faam 137 |
M G Hel—2017 TRRaT &1 Icarge i ARfeRy
F1 el 991 o frwe avt & Rafe < v 9w
B AT BT FeTar o H - UIRNAD] STRpest o
TUSIS SMUTRA VY fawra & #regw 1 fsfiea fava
A S AN TP AU Ugd AU PHRAT U i had
o | R §IRT Hremenati, ISR fas faw, iy
THhar ey, JRE™ a7 feaw iR 3 e
Tfafafeal 9 6 =) Jare, Adear SIeddl AW
3T BT AheIdTgdd AT fbar 121 | fFeemery o
T gareT gawmsil & e § Seaa™ gafa 3
TS |




The quantum and quality of the work
presented in this annual report is the testimony
to the professional commitment and dedication
of all the staff members of ICAR-DMR, Solan, the
needful counsel 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. |
believe, the progress achieved and presented in this
annual report will inspire all of us at the Directorate
to scale newer heights in the coming year.

Q\ﬂcnv\’}

V. P. Sharma
(Director)
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Executive Summary
iR T

The ICAR-Directorate of Mushroom Research
has made significant progress in research,
transfer of technology and human resource
development during 2017-18. The achievements
of the Directorate in the area of Crop
Improvement, Crop Production, Crop Protection,
Post Harvest Technology and Transfer of
Technology are summarized here.

In Agaricus bisporus 51 hybrids were
evaluated and two strains were selected on the
basis of yield and quality. The crosses NBS-1-53 x
U3-32 and NBS-1-90 x NBS-1-42 were found to
give maximum yield among all obtained crosses.
Identification of non-fertile and fertile SSIs was
done for parent selection to be used in
hybridization. Of the 41 identified fertility marker
in button mushroom using IRAP and ReMAP
markers, 10 markers have been sequenced till
now. The markers marked were either present in
non-fertile isolates or its hybrid. The sequences
will be used to develop primers and will be
evaluated to confirm that the markers are linked
with fertility.

The molecular characterization was also done
in button mushroom strains using 33 SSR, 7 ISSR,
34 |IRAP and 14 ReMAP primers. The results
indicated that SSRs, IRAPs and ReMAPs are
showing good polymorphism. The results showed
that all the hybrids grouped together except NBS-
3, exhibiting distinct morphological characters
than all other hybrids.

The SSIs screening for linkage mapping in
button mushroom and for high yielder strains was
carried out. A total of 356 SSlIs of NBS-5 were
evaluated for identification of non fertile SSI for
better yielder. Field Screening of 394 SSls of NBS-
5 hybrid was done for identification of non fertile
SSls for button mushroom for linkage mapping,

WP — G IFHT e, e gRT 99
2017—18 & R FTAUM, YIENfID! BRIIAROT T

A AT PN @ 89 § oo™ WA &I T8
%| el PR, el Sclad, el IR&l, hcflcN
gienfirer den gieifiie o & &9 A
fReeed @1 SudferRl @ I8 A wu H uwgd
forar T 7|

TIRew FIgvaivy H, 51 S fhEl (HaRi) Br
ARTH BT 7T TAT IS TG [UA B SR TR
<1 AT 1 F9 fobar A | U (=TRTe) b e
AT H T TATHA—1—53 x J3—32 T TAGIIH—1—90
x TTHTI—1—42 H A SIfeId IUST IS TS | HHRoT
# IART Y S arel 4gas =9+ @ forg IR—dv qer
IR TATARNTE (SSIs) BT YA BT T | SR
(IRAP) TAT IRSTHTUT (ReMAP) ATHRI BT SUANT TR
g GH ¥ USA Y 41 IRl BRI H 4, JT T
10 DRI BT SIHHCT BT 7T 7 | Ug2TT T HhR AT
ar IR AR U H AT IHD I fheAl (HdpR) H
AIS[E o | SRl BT SUINT UTSHRI Bl fIHRT Bt 3
T TG SR IIRAT & T IS AhI Bl e &
forg g Jeaie faham S |

33 TAUNRR, 7 SMSUHUHINR, 34 JATSIARYUT Tl
14 JRSUATYT (ReMAP) UTSHRI BT JUANT P BY dc
G A | 3MTfoad dAeroraeid fahar T | aRomdr i
AT =Tefl o THUHIR, TSRl Torr JRSUavdTs
(ReMAPs) UTSHRI ¥ 328! qgwiual YaRia 8 W&l 7|
TqA B UAHITH—3 ST 3= T FaRl BT Jeam
# faf¥re agfafas 1o yelRid 81 @ & &I Bleax
3T AT HAR ghed o |

ged g H fofds A= & fou ok 98
IUSTS, Al & oIy TATHRNE BT WHIFT BT T8 |
JER SUEF B fog IR SR vHTHeTE 9 yEA
BT B UAGIGE—5 B del 356 TAUHARNS BT el
T 7T | TIIUE—5 ABR B el 394 THUNINE Bl
B PE BHIFT s AARE0 8 94 G &
forg IR IR THTHIE Y UgA B P TS S4B 200
TATHIE T BHIT TARTRITSAT # BT T | B BeT

MG AT I~ IgHeT Fremer
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while 200 SSls were screened in laboratory. Totally
28 SSls were identified as non fertile from field
screening and three isolates found to be high
yielder along with very good quality fruit body in
respect of gill size, toughness and opening of gills.

In paddy straw mushroom, six high yielding
strains (DMRO888, DMRO886, DMR0O463,
DMR0O889, DMRO885 and DMRO484) of
Volvariella volvacea were screened for stability
and correlation studies. The traits data was taken
during the experiment viz. Spawn run time, total
fruit body length, pileus diameter, gill width, stipe
top width, stipe base width, stipe length , basal
diameter, fruit body number, fruit body weight
and yield. The correlation analysis showed higher
positive correlation between yield and the six
traits namely total fruit body length, pileus
diameter, gill width, stipe length, fruit body
number and fruit body weight. The path
correlation studies showed that pileus diameter
have direct effect on yield and many other traits
contributed indirectly to the yield.

In oyster mushroom, molecular identification
and diversity of twenty five Pleurotus mushrooms
were investigated. The species were identified
using ITS rRNA gene amplification and
subsequently analyzed for genetic diversity using
inter-simple sequence repeat (ISSR) markers for
identification of parental hybridization
combination for genetic improvement. Based on
their banding profile, 219 polymorphic bands
were detected. Unweighted Pair-Group Method
with Arithmetic Mean (UPGMA) based
dendrogram was created and diverse strains
were identified. The eight cross combination were
identified viz. DMRP-7 x DMRP-11, DMRP-4 x
DMRP-19, DMRP-3x DMRP-19, DMRP-1 x DMRP-
19, DMRP-2 x DMRP-8, DMRP-2 x DMRP-14,
DMRP-2 x DMRP-25 and DMRP-18 x DMRP-23
for genetic improvement in future breeding.

The germplasm of Pleurotus were also
screened to identify the parental genotypes for

ICAR-Directorate of Mushroom Research

Vi

SR W R SR P BU H Gl 28 TATANE B
UEA BT g JAT TABS 3al e PR, FHo R
3R TAhS & G & FeY H FeS! o arel
HATHTI B AT IS SUTGH B wY H A JIah
RINRIIN

& YaTTel g H, ReRel Ud He—Hae 37ead=l &
oI FTeaRIerr arcaferar & ©: Al (SIUHITRN 888,
SIUHAIRAT 886, SIUHRIRSI 463, SIUHRNRSN 889,
SITHRAT 885 TAT SIUHSNRAIT 484) BT BTS BT TS |
TRIETOT & QIR fraferRad ol S Wi 39 TR 814
BT I (SRT), Bl HADRI AdTs (TFBL), G BID B
= (pD), Tt AIETE (GW), T 31UAT 3 DI HURT
AreTE (STW), T NTAT Sl B IMERNT ASTE (SBW),
T 34T S5 DI TS (SL), SR = (8D), BABIRI
BT T (FBN), BB BT AR (FBW) TAT IUST (Y) B
s oy T | eregd #, FE—|ay favetyor 9 uar
AT o IS TAT B: O A fd HADI cldls
(TFBL), % &I < (PD), Frer Arets (Gw), T+ 3rerar
e DY AdTS (SL), BABRT BT FEAT (FBN) TAT BABRI
BT IR (FBW) @ 91 IS ABRIHAD Te—dde
o7 | Y HE—Hey ALy H yekiq gor & wIAh
T (PD) BT SUST WR AT THTT o 3R A1 & g
I O & oY e HU H IUS R ABRIHAD
PEICEOI

R G #H, ol 25 TFYIcH GH DI IOTIdH
uEd 3R fAfderar &1 s fhar | snEdve
JRIRTAT  (ITS rRNA) SIF Jaeid & SUANT B
TSIl B UgE Bl TS 3R TGURIT ATARTE
JER & oIy UJh HHIOT HASH Bl UgaH B D
T A gex—R1ad digd RUle (1SSR) ArdT &
SUANT FRD gaRId fAfddr &g 9@ fageyor
BT 1T | g7T IfYST YIS e & SMUR R, el 219
TEHUI dUGH UTY U | B0 AEd B A1 IR
qIRAT ™ g A (UPGMA) JTETRT ARG S~
forar T oiR fafoy A &1 ugwE @ TS| 9
TSI BRIHH H ATARID GEIR A & ol el 116
BT AT DI TgAH DT TS O b SITHIRY—7
x SITHARUI—11, SITHIRUI—4 x SITHANRUYI—19,
SITHRUI—3 x SITHIRYI—19, SITHARGT—1 x
SITHIRUI—19, SITHIRUI—2 x SITHIRYI—8, SITHIRUT
—2 x CITHARGI—14, SITHIRUY—2 x SITHANRYUI—25
AT SITANRYI—18 x SITANRYI—23 |




breeding new strains. The characters undertaken
in study was days to pinning (days), days to fruit
body maturity (days), pileus length (cm), pileus
width (cm), stipe length (cm), stipe thickness (cm)
and biological efficiency at dry weight of substrate
(%). Out of 50 germplasm screened 11 didn’t fruit
which was not taken into the study. Therefore,
totally 39 germplasm were taken for analysis.
Strains DMRP- 25, DMRP-8 and DMRP-49 were
found superior foryield and yield attributing traits.

In shiitake mushroom, nineteen genotypes of
shiitake collected from different parts of the world
were taken for evaluation. Based on Mahalanobis
distance, nineteen genotypes were grouped into
three clusters using Tocher’s method.
Approximately 63% of genotypes with similar
agronomic traits were clustered as a part of
Group I. Cluster Il is showing vide diversity with
two elite strains. The study helped in identification
of parents from cluster | and clusters Ill.

A trial on Substrate formulation for button
mushroom cultivation was laid using mustard
straw ( 1000kg) as basal substrate. Other
ingredients added were chicken manure (400kg),
wheat bran (45kg) urea (3kg), gypsum (40kg).
Compost was prepared by short method of
composting. In another case wheat straw was
used as basal subtrate keping the other
ingredients same. In case of mustrad straw
average yield of 11 kg was recorded. Nitrogen
content of the compost was 1.79%. Composition
of the substrate was wheat straw (1000 kg),
chicken manure (400 kg), wheat bran (100 kg),
urea (14.5 kg) and gypsum (30 kg). Nitrogen
content was 1.52%. In both the cases strain used
was U-3. In general, mustard straw formulation
was found superior than wheat straw substrate.

A major breakthrough was achieved last year
with the development of successful cultivation
technology of Hericium erinaceus. It was
cultivated on saw dust and wheat straw substrate
at atemperature range of 18-20°C. Substrate was

vii
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BA® DI dlers (FHL), T AUAT oo HI @dTs
(FHY), T 31qAT S8 DI AlCTS (FHL) TAT YRR &
h R W Sifad gaaeiiear (Ufiem) | 81 17 @
50 Sl | W, 11 | Bord el gall forg aregas ¥
B @1 AT | AN, ol 39 ST Pl fAZelyor
B 1| SUS Ud U Bl 9eM dTel oI & forg
T SITHIRUT—25, SITHRYI—8 TAT SITHANRYI—49
JER 1Y Y |

Rrere gw #, fava & fafi=1 Wil & Haford fag
Y Rt & H[et 19 UGl BT JeATd [T T3 |
BT T & YR W, SR B [l &1 gwmrd
B U 19 SIHYHUl DI T Tl | il 17| Uh
S A= O arel ST 63 Ufrerd Siueut
DI WE—| D AN D AR TR ARG [HIT AT
A1l # BT 51 Al & A1 A9 fafqerarn ueiia
21 W8 B | 3TTT & YRGS FHe—| T T E—|
A UGl B ygar B H 7eg el |

T TN & AT RN UNRIR & ©U H Tl
g3TTet (1000 fHUIT.) T SUANRT faam 7o | g+ enfiet
3= WuCH o : I @I (400 fHIT), TE BT 94T (45
fpan), IRAT (3 fawm), T f7= (40 fham) | HvaReT
DI BICI AaT A AR BT FHHTS B Y HHRT
TR T 7| 39 A1l H IR UINER & ®Y
H ARA BT YA B W R A D A BT SUIRT
o T | WAl B gare & A H, 11 fHUT B
T SUS Tl DI TS | FHRE B ATl AT
1.79 URTera off | T8 AT (GaTTe) MEnRa B H,
UINTER T HATSTH 9 UHR AT : I8 DI gaiTel (1000
), Fil @M (400 fa3m), T8 &1 3@ (100 fHam),
IRAT (145 fH9T) SR R (30 fomam) | 93 g
DI AT 1.52 gfaerd off | <Hl AEal H, T -3 B
STANT fHAr T | W, W8, 9ol UINeR @
oI # R GalTel BT HEl 8aR o |
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wetted thoroughly overnight and next day 5%
wheat bran was added. Two kg substrate was filled
in each polypropylene bag. Filled bags were
autoclave at 121°C for 1-2 hr. After cooling
spawning was done @ 3% on wet weight basis.
Bags were incubated at 23-25°C for 20-25 days.
Fruiting started after 7-10 days of bag opening/
giving slits.

The preference of particular strains of shiitake
for specific substrate in shiitake mushroom was
investigated in different trials. Out of 32
genotypes available with ICAR-DMR, Solan 19
strains produced fruit bodies on sawdust (SD) and
9 strains were found with fruiting ability on wheat
straw (WS). But the biological efficiency is varying
greatly on both the substrates. The two most
productive strains on SD were DMRO-388s
(85.63% BE) followed by DMRO-34 (62.70% BE).
On WS, DMRO-327 recorded highest BE 0f 53.02%
followed by 41.70% BE by DMRO-388s. Substrate
mean is showing 49.62% higher BE in SD than
WS. On SD, DMRO-388s recorded maximum
yields in first flush followed by DMRO-34. Total
yield obtained from the strain DMRO-388s was
distributed among three flushes uniformly. SD
supported the production of heavier mushrooms
for DMRO-23, DMRO-34 and DMR0O-388s. On WS,
strain DMRO-34, DMRO-327 and DMRO-388s
resulted in harvesting of 100% of yield potential
in the first flush itself.

The trial was laid to find the supplementation
of ureain wheat straw at different nitrogen levels
to test its effect on yield in oyster mushroom. The
straw was wetted with water to hold 65-70%
moisture and stacked into four different piles of
5 feet width and 3.5 feet height. Each of these
pile was supplemented with 1% lime (dry
substrate basis) and 0, 0.5%, 1%, 2% nitrogen
(amide form present in urea), respectively. The
four stacked piles were partially composted for 6
days in open compost yard with turnings on
alternate day followed by steam pasteurization
in pasteurization tunnel for 4 hrs at 58-62 °C. The

ICAR-Directorate of Mushroom Research
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pasteurized substrate was then cooled to 28°C and
spawning was done with 10 % spawn on dry
weight basis. The results showed that biological
efficiency is affected by urea concentration in
substrate. The overall production- represented as
biological efficiency was found maximum in
treatment grown on substrate supplemented with
0.5 % nitrogen level.

In crop protection, in 2017-18 trail was laid
out in order to access the effect of different bio-
products and fungicides on wet bubble disease
one plant product (Neem jeevan 1%), one
bacterial product (Natamycin 2%), two bacteria
(Alcaligens faecalis 10° cfu/ml/bag and Bacillus
subtilis 10° cfu/ml/bag) and 6 fungicides
(chlorothalonil, kresoxim methyl, thiophenate
methyl, difenoconazole, azoxystrobin and
metiram+pyroclostrobin @ 0.1%) were applied
at the time of casing and again 7 days after casing.
Inoculum of Mycogone (0.5g, 1g and 2g) was
added at the time of casing. Each treatment was
replicated five times. Heavy incidence of bubble
was recorded in all the treatment except
chlorothalonil treatment wherein very low
incidence of disease was recorded.

To control mushroom flies, UV fly catcher
(365nm) was placed at different heights (on the
floor, 3" and 5" above the floor). It was observed
that placement of UV fly catcher at 5’ height
proved highly effective for trapping and killing of
mushroom flies. Placement of UV fly catcher on
floor proved ineffective. Fly catcher was operated
only during night hours.

During 2017-18, the directorate organized
eleven on-campus and off-campus training
programmes for farmers, farmwomen,
entrepreneurs, officers and scientists of KVKs/
SAUs. One day Mushroom Mela was organized
on 10™ September, 2017 as a flagship activity of
the Directorate. It was inaugurated by Sri. Suresh
Chandel, Honorable Member, Governing body,
ICAR. Dr. Rajbir Singh, Director, ICAR-ATARI,
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Ludhiana was the Guest of Honour. The mela
witnessed the enthusiastic participation of
stakeholders surpassing the record of the past
years. An exhibition, technology demonstrations,
felicitation of progressive mushroom growers,
sale of mushroom value added products, kisan
goshthi, etc. were organized on the sidelines of
mushroom mela. 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 under the mera gaon
mera gaurav scheme. Another one-day Mushroom
Awareness Campaign was organized on 21
February 2018 at Vegetable Science Division of
ICAR-Indian Agricultural Research Institute, Pusa,
New Delhi. During the event, mushroom
production technologies of different mushrooms
were displayed with live samples along with more
than 15 products and recipes. The event was
inaugurated by Dr. Trilochan Mohapatra,
Secretary (DARE) & DG (ICAR). Among many
number visitors, Dr. Anand Kumar Singh, DDG
(Hort. Sci.), Dr. T. Janakiram, ADG (HS-I), Dr.
Wasakha Singh Dhillon, ADG (Hort. II) and Dr. PK.
Gupta, Director, NHRDF were present on this
occasion.

Eight new training modules were proposed
based on scientific training evaluation and impact
assessment. Following ADDIE model and
Kirkpatrick models, these new training modules
have been conceptualized for implementation
from 2018. Five technologies (4 varieties and 1
short duration shiitake cultivation technology)
were selected for on farm trial considering their
performance in the experimental set-up and the
potential impact for promoting the same under
farmers’ field conditions. Three android based
mobile applications were developed in 2016-17
viz., DMR-FFCC, ICAR-MUSHROOM and new
features were added to ICAR-DMR. Exposure
visits, individual advises and farmers’ queries
were attended regularly.

ICAR-Directorate of Mushroom Research
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1. DMR - An Introduction
1. LI SR PG - Geb TRAA

Human civilization has progressed at a faster
pace aided by the advancement of science and
technology. However, three fundamental
problems faced by humans, and continue to exist
in the future; such as lack of food, environmental
pollution and lack of quality health. The 21st
century began with more than seven billion World
Populations. The pressure of population on land
is more prominent in India with a population of
more than 1.30 billion. The second green
revolution and doubling the farmer income
strategies have been floated in solving the
problems of our ever increasing population.

As a solution to the above problems and to
ensure the human welfare in the current scenario,
macrofungi acts as a potent solution, by reducing
the negative value of lignocellulosic biomass into
protein rich, nutritious and medicinal food. The
productivity and protein conversion per unit area
of the fungi is higher than plants and animal
sources. Besides, new employment opportunities
can be created from mushroom based agriculture.
In recent years, India has made significant
progress in the field of mushroom cultivation. Due
to the growing interest in cooking, posterior and
health benefits, the market demand is constantly
increasing for edible mushrooms of mushroom
farming.

Recognizing the importance as an environment
friendly alternative for waste recycling, providing
the nutritious food for human population and to
provide new employment opportunities, a
systematic research was started under the aegis
of (ICAR) Indian Agricultural Research Council
Research with by starting National Center for
Mushroom Research and training (NRCMT) in
1983 at Solan, Himachal Pradesh.
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After a fruitful 25 years of its existence, with
the notable achievements in the field of
mushroom research, the NCMRT was upgraded
of the National Research Center in 1997 and as
Directorate of mushroom Research in 2008. It is
the only such directorate in the country which is
totally devoted to the progress of mushroom
research and development.

Due to continuous efforts of the scientists of
Directorate of mushroom Research, the
productivity of mushroom has almost doubled in
the country, while the production has also
recorded six times increase. Various technologies
have been developed at the Directorate for the
cultivation of various mushrooms suitable for
different climatic zones of the country by the
Directorate.

All India Coordinated Research Project Network
Initiative was initiated in the year 1983 for the
testing and refinement of technologies developed
by the Directorate. At present, the All India
Integrated Open Research Project is being run in
27 states of the country through its 23
coordinated and 9 collaborative centers.

Location

The Directorate of Mushroom Research is
located in Solan city of Himachal Pradesh,
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.

ICAR-Directorate of Mushroom Research
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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 Transfer of technology (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 2089 books, 2500
back volumes of journals. This is a sole referral
library for mushroom literature in India.

Personnel and finance

The Directorate has a sanctioned strength of
16 scientists, one director, 14 technical, 14
administrative and 11 supporting staff. The staff
position as on 31.03.2017 was 9 scientists, 12
technical, 14 administrative and five skilled staff.
The annual budget of the Directorate for the year
2017-18 was Rs. 858.50 lakh which was fully
utilized. The institute earned Rs. 228.00 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

Research & Development to undertake basic
research, conserve mushroom diversity, develop
technologies/ varieties to enhance mushroom
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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.

ICAR-Directorate of Mushroom Research
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ORGANOGRAM OF ICAR-DMR, SOLAN
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2. RESEARCH ACHIEVEMENTS
2. BIRAEN SUGSERA

2.1 Mushroom Genetic Resources and Crop Improvement

21 G AR FEEF IR G IR

Germplasm collection, characterization
and conservation

Fungal forays were undertaken in the forest
areas of Himachal Pradesh. This year 105
specimens were collected and 19 among them
were identified up to genus level. All the
specimens have been preserved in the herbarium
of ICAR-DMR, Solan and examined. The obtained
pure cultures were deposited in the Gene bank
of DMR, Solan. Some of the interesting specimens
include their macroscopic feature in the field
along with their photographs. Pure tissue cultures
of 15 specimens were obtained. The mushroom
genera collected in this year were Galerina sp.,
Amanita sp., Russula sp. Lactarius sp., Lycoperdon
sp., Laccaria sp. Ganoderma sp., Morchella sp.,
and Boletus sp. etc.

The morphological descriptions of some
collections are given below:

1. Galerina Sp. — Collected at 1470 m altitude
in Shilli forest on soil. The growth was found
Solitary. Size of pileus length was 5.0 cm and
fruit was mature. Pileus colour was brown and
covered with slime. Margin regular. Pileus
was hard and woody. Gills adnate and edges
were smooth. Spore color was brown. Edibility
not ascertained.

2. Amanita sp. - Found on 1475 m altitude in
Shilli forest on burnt soil. The growth was
found Solitary. Size pileus length was 2.0 cm
and fruit was mature. Pileus colour was grey
and covered. Margin regular. Pileus was soft.
Gills free. Stipe broadens at base. Stipe length
6.0 cm. Non-edible and poisonous.
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Fig. 2.1. Gallerina sp.
form. 2.1, d&fear

3. White Russula - Found on 1475 m altitude

in Shilli forest on soil. The growth was found
in groups. Pileus diameter was 3.0 cm. Pileus
colour was off white at margin and pale yellow
at center. grey and covered. Margin irregular.
Pileus was soft. Gills decurrent. Stipe length
3.0 cm. Edible few species but not confirmed.

. Boletus sp. - Found on 1475 m altitude in
Shilli forest on soil. The growth was found
group. Size pileus diameter was 2.0 cm. Pileus
colour was chocolate brown white at margin
and pale yellow at center. Margin irregular.
Pileus was soft. Gills absent. Stipe length 5.0
cm. Edibility of the collected samples not
confirmed.

Fig. 2.3. White Russula
fo3. 23. 9w wgar

Fig. 2.2. Amanita sp.
fa=. 2.2. vdfaer
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Fig. 2.4. Boletus sp.
fas1. 2.4. idiew yonfa
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. Lactarius camphoratus - Found on 1448
m altitude in Shilli forest on soil. The growth
was found in group. Size of the pileus was 2.5
cm in diameter. Pileus colour was off white
to brown and pale yellow at center. Margin
regular. Pileus was soft. Gills present. Gills
attached to the stem or running slightly down
it; close or crowded. Stipe length 4.0 cm.

. Phylloporus rhodoxanthu ssp americanus
(Gilled Bolete) - Found at 1448 m altitude
in Shilli forest on soil/ rock. The growth was
found solitary. Size pileus diameter was 3.5
cm. Pileus convex. Pileuscolour was pink in
color. Margin regular.Pileus was soft. Gills
present. The margin inrolled when young.
Gills Attached to the stem or running slightly
down it. Stipe length 4.0 cm.

. Lycoperdon molle - Found on 1440 m
altitude in Shilli forest on soil. The growth was
found in group. Fruit body spherical. Base
form a stock like structure. Spore globose,
colour brown. Size 2- 3 cm.

. Tapinella penoides - Found on dead conifer
wood at 1427 m altitude. Found in group. Fruit
body hard. Shape similar to Pleurotus. Pileus
semi circular, Stipe rudimentary, Lamellae
yellow to olive yellow. Pileus margin inrolled.

Fig. 2.5. Lactarius camphoratus

A, 25. dFRRIT PN
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Fig. 2.6. Gilled Bolete
fa=. 2.6. fiies qlde



Fig. 2.7. Lycoperdon molle

=, 2.7. arsHivsT Hic

. Ganoderma - Found on dead tree trunk at

1400 m altitude. Found solitary. Fruit body
hard. Color dark brown white at tip. Fruit body
was not formed. Size 2 cm.

10.Strobilomyces strobilaceus - Found on
dead tree trunk at 1410 m altitude. Found
solitary. Pileus color grey. Pileus having
scales.Pileus is 3.5 cm dia. Gill present but
covered. Gill color white. Spore Print Blackish
brown to black.

ol
Fig. 2.9. Ganoderma

=, 2.9, dFeHf

9.

Fig. 2.8. Tapinella penoides
fa=. 2.8. 2far vaigsw
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Fig. 2.10. Strobilomyces strobilaceus

. 2.10. ecifdaiwiadior wcifdeiferea
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Table 2.1: Description of some species of mushroom collected from shilli forest

arferdt 2.1: Rieell a1 4 dafaad g @1 §8 yonfadl &1 faazor

SL.No. Collection number Species Identified Location Altitude

.9 Ahcs aET fafrea genfa AT Sdrs

1 DMR-1-17/ Galerina sp. 30°54’28.8"N 1470m
SIUHRIR—1—17 77°07°19.2"E

2 DMR-2-17/ Amanita sp. 30°5430.5"N 1475m
SIUHRIR—2—17 77°07'22.1"E

3 DMR-3-17/ White Rusulla sp. 30°54'30.5"N 1475m
SIUHIR—3—17 77°07°22.1"E

4 DMR-4-17/ Boletus sp. 30°54'30.4"N 1466m
IITHNR—4—17 77°07'22.4"E

5 DMR-7-17/ Lactarius camphoratus 30°54'29.5"N 1448m
SITHIR—7—17 77°07'22.4"E

6 DMR-8-17/ Phylloporus rhodoxanthus sp americanus 30°54'29.3"N 1461m
IITHNR—8—17 77°07'23.6"E

7 DMR-9-17/ Lycoperdon molle 30°54'29.3"N 1440m
SIUHIR—9—17 77°07'23.6"E

8 DMR-10-17/ Boletus sp. 30°54'29.3"N 1440m
SITHIR—10—17 77°07'23.6"E

9 DMR-12-17/ Amanita vaginata 30°54'30.0"N 1457m
SITHIR—12—17 77°07'24.7"E

10 DMR-13-17/ Tapinella penoides 30°54’31.5"N 1427m
SITHIR—13—17 77°07°27.3"E

11 DMR-14-17/ Lactarius sp 30°54'31.6"N 1420m
IITHIR—14—17 77°07°27.8"E

12 DMR-15-17/ Lycoperdon molle 30°5433.9"N 1412m
SITHIR—15—17 77°07°27.7"E

13 DMR-16-17/ Ganoderma 30°54’35.0"N 1400m
SITHIR—16—17 77°07'28.3"E

14 DMR-17-17/ Strobilomyces strobilaceus 30°54’35.3"N 1410m
SITHIR—17—17 77°07'27.8"E

15 DMR-18-17/ Helvella crispa 30°54'36.7"N 1407m
SITHIR—18—17 77°07'27.3"E

16 DMR-19-17/ Laccaria laccata 30°54'36.7"N 1400m
SITHIR—19—17 77°07°27.3"E

17 DMR-21-17/ Rusulla 30°54'36.7"N 1400m
IITHIR—21—17 77°07°27.3"E

18 DMR-25-17/ Amanita sp. 30°54’36.7"N 1400m
SITHIR—25—17 77°07°27.3"E

ICAR-Directorate of Mushroom Research
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White Button mushroom

Evaluation of developed hybrids for yield
and quality

Atotal of 51 hybrids in button mushroom were
evaluated and of these, two were selected on the
basis of yield and quality. Biological efficiency of
ten good quality high yielding hybrids is given in
the table 2.2. The crosses NBS-1-53 x U3-32 and
NBS-1-90 x NBS-1-42 were found having
maximum yield among all obtained crosses.

Sequencing of markers identified for
hybrids developed at ICAR-DMR, Solan

Out of 41 identified as fertility marker in button
mushroom using IRAP and ReMAP markers, 10
markers have been sequenced till now. The
markers marked were either present in non-
fertile isolates or its hybrid. The sequences will
be used to develop primers and will be evaluated
to confirm that the markers are linked with
fertility.

Table 2.2: Biological efficiency of obtained hybrids
arferaT 2.2: U Al &1 oifad garaefiedar

arftfe gfade 2017—18

dd 94 g

IUSl U4 [oraedt & forg fasRia s fesi &
L IEE|

g W H ol 51 I BT BT i b
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SR UR T 717 | 3reedY T[oTar dTel Jedl SYSieiel
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TR fbar T 2 | ) 1R by U e | 3
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MTHIALY — ¥ JLHEmd A maa
(HTPIATu—GAgf), e A fasfia gl &
foIg ggam™ Y ATDHRI BT IS

JTSIARTYT AT JRSUHTYT HIBR] BT SUITT BHRb
g G H IARAT AHR b WU H Ugdr T fel 41 H
H 3l TF Kol T ADI BT AFHAY fbam 7 2|
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HPRI ¥ IURIT o | 3 A BT TRIATS USRI BT
e o # far S &R [ARaT & AT 9
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SI.No. Hybrids Spawn run (days) BE (%)
.. Rk T A H A qrar Sifas  gywTaeiiemar
w73 (fa) (%)
1. NBS-1-112 x U3-22/UdIT8-1-112 X Y3-22 12 16.07
2. NBS-1-42 x NBS-1-17/UdIq¥-1-42 X TAGIGH-1-17 12 18.65
3. NBS-1-118 x NBS-1-90/TIdITH-1-118 X UAdIGH-1-90 12 17.95
4. NBS-1-19 x U3-3/T-dIUd-1-19 X Y3-3 14 14.26
5. NBS-1-53 x U3-32/T-dIUd-1-53 X g3-32 10 19.43
6. NBS-1-17 x A15-112/TAdIYE-1-17 X U15-112 12 17.89
7. NBS-1-37 x A15-110/T9dIYE-1-37 X U15-110 12 16.60
8. NBS-1-90 x NBS-1-42/T-dIqH-1-90 X UHIYH-1-42 10 19.90
9. NBS-1-19 x U3-10/T-dIUH-1-19 X J3-10 14 13.29
10. NBS-1-42 x NBS-1-19/U-dIqH-1-42 X TAEIYH-1-19 14 14.16
CD (0.05)/9=1 (0.05) 1.26
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Fig. 2.11. Crop of NBS-1-53 x U3-32 Fig. 2.12. Crop of NBS-1-90 x NBS-1-42
oA, 2.11. TdITE-1-53 x Y3-32 B B . 2.12. dITE-1-90 X TINTH-1-42 DI BHA

1. TGCCGGTGGCCAAGACAGAGCAGGAGCTCGGATGTAGCCGCATTTCCTCCACCCCTAGCAC
TACGGCCGGGGCAGCGGCCTTCGGGTGCCAGGCCATTTCCGCCACAACAAGCACCCCCACC
AAATATACCGCCTTCAAACAGAGACCTGAGAAGCTCTGATGCGGATCGCGTAGATGATAGTGA
TCGGTCGAGAAAGGACTCTAATAGGTCTACAAAGTCTTCAAAATCTCATCCGTCAGTAGTTGATGG
CCCCACCAGCGGGGTACGCGTACCCGCTGTTAATTCGCATGACGACCTACTGGAAGTCCGGGCTCCGLCGG
TCGAGGAAGATCTCAACGGCCGGAAAGGAGAATGGATCATCAGGACGTAGAGATCCAAATGCGC
GGCTTTCGTACTTCGATCCTGCAAATCAACAGGCGTTGGACCGCTTGATTGCCGGTGGTTCC
GATGTCGTCAATGTAAATGGACATCTTACGGAGAACAGGAAATGAGGGCTAAAGTGTCAGGTTCACA
TGATCAGCCCCTAATATTGATCAGTTGTTTGAATGCACTTTTATTCTTTTGATGTAATGCCTAGGGGG
AGCGCTCAATGGATAGGGGTTACTGATTAAGGACGGAACAACCCCCTTGGACCCAACTTTCC
CGCAGGACTACCGGTATCTCGTACCCACCACTATTTCTTCTTGCCCCTTTGCCTCACACG
TCGATACCTGACCCTTCGCCCTTGTCC TTCCTGAATATCCCATTCTCCCCCGACTGATTCCC

2. AAGGTACATTCCTCTAACGGGCTTAAAACATGGGCTCCCGTGCGGTACGGCTTCTCCACTAG
CCGGAATCTCTTCTGCAGGCGTTGAAGATATCTCTTTGGACTCCAGTTTAGCCACCACTTCCTGGTCATCAT
CTTCATCGAATATCACAGGTTCAAATTTAGTTGGGGCTAGGGGTTTTGGGTTTTTGTTGCGACCATTCAT
CCTTGGGGTTCCTTCTACCTAAGGGACCTTACCTTGATCATGATGATGACCACCTCCTCCCATTCTT
AGTTGTCCCCCGAACCCTTCACTTTCCCCGCTACTGGCTTGCCACACCAGACTCGGGCGGTGCCCGATGGEG
AACTGAACATTTCTCACGAGAAGACGGAATACCCCATGGTACACCTGTACACAGACGACCAAGAG
GACCGTCTTTCGGTTTTCCGGACATGTGAAACGACTTAAGGTTGGTCTTGTTGCACATTTATCTACT
GCGTACCCCCCCGTCGATTCCTTTCAATTCCTTTGATTTTGCGGTATTCCCTACGCAGTCCCCTTA
AGCGTTATAACGGTGATTCCGGAAGATACCCGTCCTGAACCCCACCGTAG  CCGCACGGTCGGTAG
ACTACCAGGGTCTAACCTGATCCTTCCCCTTCGTTCCTGCATTTTTCCAAACAAGATCTCCGACATCTGT
CTTGTCCGCATTCTTCCCCATGATTCCTCCCCACT

ICAR-Directorate of Mushroom Research

12



arftfe gfade 2017—18

3. TCGGTGGCACAGAGCAGGAGCTCGGATGTAGCCGCATTTCCTCCACCCCTAGCACTACGGCLCGGGG
CAGCGGCCTTCGGGTGCCAGGCCATTTCCGCCACAACAAGCACCCCCACCAAATATACCACCTTCAAA
CAGAGACCTGAGAAGCTCTGATGCGGATCGCGTAGATGATAGTGATCGGTCGAGAAAGGACTCT
AATAGGTCTACAAACCTTTCAAAAGCTCATTGGTCAGTGTGTGATGGCCGAACAAAGGGG
AAGATGACCCGGCTGTTCTCACCTTACGACGCCACGGGATCTTACTACAACCCCCCACTTTGTGCG
ACATAATACAAGAGGGGTGCCCGTTGTTGCAGTTAACCCCATTTCCTCACAACAGCTGACTACA
CATGCATGAGTACGCAGACCACCCAGGGGGGACTCTATCCCGATTCTTGCGGATGTAACCACGTAAGGAA
GGTCTTGTTGCATCAACAATCTACCCACACGCCCCTGGCTGGCCGCCCCCAATTCCTTTCATTTGAATTTT
GCCTTCGCACCC TCGGCTTATGTAAATGCTTTGCAATCATCCAGAACCACCTAGCCCTACGTTACGTTTACTA

CCGGCGATACGATTCCTGTCGC

Molecular characterization of button

mushroom hybrids

33 SSR, 7 ISSR, 34 IRAP and 14 ReMAP primers
are tested singly and in combination of IRAP and
ReMAP primers for polymorphism survey in 5
hybrids and their respective parental genotypes.
A total of 585 profiles were generated using ISSR,
SSR, IRAPs and ReMAPs. The results indicated that
SSRs, IRAPs and ReMAPs are showing good
polymorphism. The results showed that all the

P P2 HY PI P4 H2 PS PR H] Dl'Pi HE P3 P18 HS

- B 1 1 =4
- -
= i - -

[
-
-
-
-

Fig. 2.13. Polymorphic survey of hybrids and
parental genotypes using IRAP primers LTR 2R and
marY1l LTR L and MS2 and UBC 818ReMAP primers
(Lanel = marker; Lane 2 & 3= parents; Lane 4=
hybrid; Lane 5&6= parents; Lane 7= hybrid; Lane
8&9= parents; Lane 10= hybrid; Lanell&12=
parents; Lane 13= hybrid; Lane 14&15= parents;
Lane 16= hybrid)

fa=. 2.13. smSeRYdY yrswH LTR 2R ¥d marY1 LTR L
dem MS 2 @ UBC 818 ReMAP Utswd &1 SUAIT
Id P 9 Ugd SAywdl &1 agedg 9d (o9 1:
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7: §Hx; o9 8 9 9 Uq®d; 9 100 WHY; o9 11 9 12
Iq®; 9 13: F%; o4 14 9 15: AqPH; A7 16: D)
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uE ARl 3R D AR Ugd SAuedl |
TR 4 B foTg ATSARYT 7 SRSTATYT  UTSHR]
@ |IGHE H 33 UAUESR, 7 JATSUAUHIIR, 34
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H <! IgHIUTT BT UaT =l | gRemEl # uefRia gan
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Fig. 2.14. Polymorphic survey of hybrids and parental
genotypes using IRAP primers combinations SUKKULA
+ 3’LTR and LTR 1L + LTR 1R and using IRAP and
ReMAP primers combinations CPLTR 1R + MS1 and
CPLTR 2R + MS2 (Lanel = marker; Lane 2 & 3= parents;
Lane 4= hybrid; Lane 5&6= parents; Lane 7= hybrid;
Lane 8&9= parents; Lane 10= hybrid; Lanell&12=
parents; Lane 13= hybrid; Lane 14&15= parents; Lane
16= hybrid)

foa. 214, nEgRUdl yigwd wAloMm SUKKULA + 3
TR 1L + LTR 1 R <= IRAP ©d d ReMAP 9ts#d
aie CPLTR 1R+ MS 1 @m CPLTR 2R + MS 2
PT IWINT IS AP 9 Igd SIFywUl T qgedg |d
(@9 1: FTY; o1 2 9 3: AqSP; <A 4 A, o1 5 9 6: UG ;
W 7: GHY; A9 8 9 9 AgH; AT 10: AT A 11 9 12
4qa; <9 13: GI; o 14 9 15 UgSH; o 16: Haw)
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Fig. 2.15. Combined bootstrap analysis of all the hybrids and their parents showing all the browning resistant hybrids are

clustered together except NBS-3, which was also altogether different than all other hybrids in morphological characters

foa. 2.15. 9t Il @R S dq@l @ wffad qewu fazedwor ¥ o9d wadige—3 o & snefa fasm gon
I gt &N B g 7 B o, &l sise} aHt 9T gferie W g@Hed @

hybrids grouped together except NBS-3, which
shown distinct morphological characters than all
other hybrids.

Linkage mapping

Evaluation of Single spore isolates of NBS-
5 Strains of button mushroom for yield and
fertility

A total of 356 SSIs of NBS-5 were evaluated
for identification of non fertile SSI for button
mushroom and better yielder. Field Screening of
394 SSIs of NBS-5 hybrid was done for
identification of non fertile SSI for button
mushroom for linkage mapping, while 200 SSls
was screened in laboratory. A total of 594 are
screened. A total of 28 SSI was identified as non

ICAR-Directorate of Mushroom Research
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Table 2.3: Evaluation of Single spore isolates of NBS-5 Strains of button mushroom for yield and fertility

dqrferat 2.3: SUS 3R U4 &FaT & A e 7er%d & gEdIgE —5 Sudcl @ RiTd WX &1 Jedid-

SSls Gill size Stipe length Stipe breath Pileus breadth Pileus length BE
(cm) (cm) (cm) (cm) (cm) (%)
vaed  frd smerR i @ |98 i @ dsE e IS DI g BAF DI Sfa®
K164 (@) (@) (a) deE (@) warg (@)  gwmafiaar
(wfcrera)
469 0.60 2.00 1.80 4.00 1.20 19.15
480 1.10 3.50 1.90 5.00 1.20 8.75
489 1.00 3.00 1.70 4.00 1.00 11.50
498 1.00 3.00 1.80 4.50 1.00 18.70
515 0.80 2.50 2.00 4.50 1.20 2.45
541 1.00 2.00 1.50 4.00 1.00 20.43
554 1.00 2.00 2.00 5.00 1.00 22.70
595 1.00 3.00 2.00 5.00 1.00 12.59
597 1.80 4.00 2.00 7.00 1.00 24.45
702 1.00 3.00 2.00 5.00 1.50 17.55
725 1.20 3.50 1.80 5.00 1.00 15.85
738 1.00 2.50 2.50 5.30 1.30 26.76
822 1.50 5.50 1.50 4.50 1.20 22.00
848 1.00 3.00 1.50 4.00 1.10 21.73
855 1.00 2.50 1.80 5.00 1.50 13.75
945 0.50 3.00 2.10 4.50 1.20 16.30
948 1.50 4.00 1.50 5.20 1.20 8.63

fertile from field screening and three isolates
found to be high yielder along with very good
quality fruit body in respect of gill size, toughness
and opening of gills.

Larger evaluation of selected 10 SSis for
yield

A total of 10 selected SSIs were evaluated on
500 kg compost along with two controls and 3
SSls selected on the basis of high yield and
excellent quality. The yield of the newly developed
SSls ranged between 20-21 kg in 100 kg compost.
The selected SSls are given for AICRP trials under
IVT for multi-location testing.
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Table 2.4: Selected SSlIs for yield evaluation
TSI 2.4: SUS edid & foIg Fafra gagHans

A. bisporus strain First harvest (days post casing) Average fruit body wt (g) BE (%)

v Frgegivy ggell gee (@R @ Swid =) Bd AR (FTH) Sifas  yaraeiierar
Rk (uferera)
NBS-1-14/TH4I0H-1-14 25.0 9.5 15.16
NBS-1-23/T44IUH-1-23 23.0 14.2 20.27
NBS-5-59/TH4IUH-5-59 23.0 12.3 20.18
NBS-5-123/T€IUH-5-123 25.0 12.1 14.20
NBS-5 (Control)/TdITH-5 (Hgie) 23.0 13.6 20.32

U-3 (Control)/3-3 (dgrdl) 26.0 11.2 14.48

CD (0.05)/9=T1 (0.05) 0.62 2.28

Process Development and optimization for
production of in-situ generated Vitamin D
fortified mushrooms

Vitamin D extraction and estimation protocols
have been standardized from mushroom fruit
bodies using spectrophotometer and HPLC. Dried
mushroom powder (2g) was extracted with
methanol/dicholoromethane (75:25 v/v) at room
temperature in 1:25 solid to liquid ratio. The
extract was centrifuged at 10,000 rpm for 5 min
the extraction was repeated three times. The total
extract was evaporated to dryness in a rotavapour
at 40°C. The resulting residue was dissolved in 2
ml of methanol and filtered through a 0.45 um
nylon syringe filter. The absorption was taken at
264 nm through a UV-Vis spectrophotometer. 25
mg vitamin D, working standard was weighed
accurately and taken into a 25 ml volumetric flask
containing solution mixture (methanol/
dicholoromethane, 75:25 v/v). A standard curve
was plotted 100 to 1000 pg concentration and
A264. Effect of UV treatment has been studied
on different mushroom for a fixed period of time
i.e. 2 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. Also Effect of sunlight was
evaluated on the proximate and Vitamin D
composition of the mushrooms. The mushroom

ICAR-Directorate of Mushroom Research
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10,000 3TRUITH TR A IHIS (HdT AT | 40°C TR TH
RICTAWR # I TP FHol RO BT @ AT | 9
8U 31afire &1 2 fafer. fermstar # =i a7 &ik 0.45
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WFSTBICHIER BT 7EE F 264 nm TR AT faba
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varieties taken for the study were button
mushroom (six strains), Oyster mushroom (7
strains), Milky Mushroom (1 strain), Paddy straw
mushroom (two strains), Hericium (one strain),
Shiitake (two strains). The treated mushrooms
were also studied for their proximate
composition such as dry weight, carbohydrate,
protein and fat content, etc. The effect of UV light
was also studied in situ and post harvest sliced
mushroom fruit bodies.

The results indicated that in all the strains,
UV-C (100 290nm) treatment has resulted in
significant increase in the Vitamin D content
invariably. It was also observed that Sunlight
treatment of the mushroom also gave good
results in most of the cases. It was observed from
the results that the Vitamin D content was
significantly increased in the in situ treatment
(whole fruit body) in comparison to the sliced fruit
body. This suggested that the precursor of the
Vitamin D, in mushroom are mostly located near
the surface of the mushroom fruit body. Moreover,
the proximate analysis of the mushroom did not
show any kind of change in the carbohydrate,
protein, fats and ash content of the fruit body.

Paddy straw mushroom

The six strains (DMRO888, DMRO886,
DMRO463, DMR0O889, DMRO885 and DMR0O484)
of Volvariella volvacea. Ready to use spawn of
test strains was prepared by using chopped paddy
straw. Cotton ginning mill waste was utilized as
substrate to evaluate the test of V. volvacea
strains under this study. Substrate was composted
for 4 days outdoor and then pasteurized/
conditioned for 4 days in the cropping room itself.
Beds were prepared with 20 kg wet substrate on
the shelves of iron racks. During spawn run,
temperature of 32+2°C was maintained in the
cropping room. After the spawn run the
temperature difference were created during the
cropping by inducing fresh air thus temperature
were kept 32-34°C for E1, 30-32°C for E2 and
28°C-30°C for E3. Water was sprayed on the beds,
if moisture in substrate found below the desired
level. The following traits data was taken during
the experiment viz. Spawn run time (SRT), Total
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fruit body length (TFBL), Pileus diameter (PD), Gill
width (GW), Stipe top width (STW), stipe base
width (SBW), Stipe length (SL), Basal diameter
(BD), Fruit body number (FBN), Fruit body weight
(FBW) and Yield (Y). The correlation and path
correlation was also studied to find out the traits
related to yield for selection of cultivation with
their direct and indirect effects. In study the
correlation analysis showed that yield was highly

AT 911 @M T | Wi & U dToll g1 Bl
3Tl PR HAEA B SR ATIH R~ S~ Bl T8
3R T BT E1 & foTg 32-34°C; £2 3 foTg 30-32¢¢;
3R £3 @ foT 28°C - 30°C §9R @Y AT | UINTER #
Tifod WR A & TH U 9H W) F1RAT U el Bl
fogaE fBar 7| e & IR FreferRad Tor
AT W I B BT THI (SRT), B BAThRI dls
(TFBL), g B=% &I <14 (Pp), fiet @TSTg (Gw), I
AT SO DI HURI ATy (STW), T ATAT S Bl

Table 2.5: Correlation between the characters taken in study

qrfaar 2.5: Jegas gl on & g gg—dde

TFBL PD GW STW SBW SL BD FBN FBW Y
SRT  -0.681*** -0.724*** -0.680*** 0.268  0.409** -0.565*** 0.057  -0.660*** -0.936*** -0.827**
TFBL 0.872*** (0.835*** -0.416** -0.168  0.914*** -0.417** (0.833*** (.714*** (.788***
PD 0.890*** -0.197  0.180  0.710*** -0.082 0.886***  0.791***  (0.930***
GW -0.604***  0.057 0.825***  -0.123 0.713*** 0.824***  (.832%***
STW 0.389** -0.686*** (0.348** -0.092 -0.435** -0.209
SBW -0.315** (0.535*** -0.017 -0.302* -0.024
SL -0.629***  0.739*** 0.695***  0.696***
BD -0.447** -0.177 -0.210
FBN 0.753***  0.930***
FBW 0.918***
* significance at 95% ** significance T 99%, *** significance at 99.9%
Table 2.6: Path correlation of the characters taken in study
qifast 2.6: Jeada A R U ST U1 He—dqe
Path Direct Indirect effect
correlation effect SRT TFBL PD GW STW  SBW SL BD FBN FBW
SRT 0.552 - 0.009 -0.952 0.068 -0.156 -0.212 0.712 -0.002 -0.531 -0.288
TFBL -0.014 -0.376 - 1.147 -0.083 0.241 0.087 -1.152 0.017 0.670 0.219
PD 1.315 -0.399 -0.012 - -0.089 0.114 -0.094 -0.895 0.003 0.713 0.243
GW -0.099 -0.375 -0.012 1.171 - 0.351 -0.030 -1.040 0.005 0.574 0.253
STW -0.581 0.148  0.006  -0.259 0.060 - -0.202 0.865 -0.014 -0.074 -0.134
SBW -0.519 0.225 0.002  0.237 -0.006 -0.226 - 0.396 -0.022 -0.014 -0.093
SL -1.260 -0.312  -0.013 0.934 -0.082 0.399 0.163 - 0.025 0.595 0.214
BD -0.040 0.032 0.006  -0.108 0.012 -0.202 -0.278 0.792 - -0.360 -0.054
FBN 0.805 -0.364 -0.012 1.165 -0.071 0.054 0.009 -0.932 0.018 - 0.231
FBW 0.308 -0.516 -0.010 1.041 -0.082 0.252 0.157 -0.875 0.007 0.606 -

Residual factor =0.058
Ul HREH = 0.058

ICAR-Directorate of Mushroom Research

18




positively correlated with six traits namely TFBL,
PD, GW, SL, FBN and FBW while it is negatively
correlated with SRT (Table.2.5). The path
correlation studies showed that PD have direct
effect on yield and also effect yield positively in
through indirectly for many other traits (Table.
2.6). It is seen that TFBL, SL, FBN, FBW are
indirectly effecting yield through PD. Moreover,
the FBN is also showing high direct effect this
means that PD and FBN can be excellent selection
criteria for the germplasm screening. The
residual factor in analysis was found 0.058 which
is very low.Traits of like size, shape, weight have
been utilized previously as basis for better strain
selection in V. volvacea strains.

Oyster mushroom

The molecular identification and diversity of
twenty five Pleurotus mushrooms were
investigated. The species were identified using
ITS rRNA gene amplification and subsequently
analyzed for genetic diversity using inter-simple
sequence repeat (ISSR) markers for identification
of parental hybridization combination for genetic
improvement. Sequencing of the ITS rRNA genic
region classified the total 25 Pleurotus strains into
4 different species groups.Nine ISSR marker was
amplified for all the specimen of Pleurotus. The
Polymerase chain reaction was performed in a
programmable Eppendorfthermocycler. Reaction
mixtures contained 45-50 ng genomic DNA. Each
reaction were carried out in 20 ul reaction
volumes using 10 ul of emerald amp Max PCR
master mix (2X) reaction mixture, 0.4 uM of each
primer, 7.2 ul nuclease free water and 2 ul
template DNA. DNA samples were amplified using
protocol of Joshi et al. 2013 with slight
modifications. The initial denaturation at 94°C for
3 min followed by 35 cycles of denaturation for
30 s at 94°C, 45°C for 45 s of annealing and 72°C
for 2 min of extension, and one final extension
for 5 min at 72°C. Based on their banding profile,
a total 219 polymorphic bands were detected.
Unweighted Pair-Group Method with Arithmetic
Mean (UPGMA) based dendrogram was created
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Fig. 2.17. DNA Barcoding profile of four different
species of ITS rRNA gene of Pleurotus using MEGA
foF. 2.17. 99 &1 SUANT IXd ©gvicd D TS rRNA
S @ AR =1 gonfoal &1 gy aRSIST qiwsa

Fig. 2.18. Amplification profile of primer 808 for

different Pleurotus strains

o3, 2.18. =1 wyvicw a1 & fav USWR 808

&1 gaefd Neigd

Table 2.7: Twenty five strains taken in study with their collection location and NCBI accession number

ArfeTadT 2.7: 9= 1 BT S99 Adhold IF aT TRNAeTE yita aear © 9o ega=

SI.No. Code no. Location of collection NCBI accession number
.9 DS G Ahel-l BT TATF idens uifta G
1 DMRP-1/SITHRYI-1 Solan, Himachal Pradesh MG679901
2 DMRP-2/SITHIRYI-2 New Delhi MG819161
3 DMRP-3/SITHIRYT-3 Shillong MG819634
4 DMRP-4/SITH3IRYI-4 New Delhi MG819635
5 DMRP-5/SITHRYI-5 New Delhi MG819635
6 DMRP-6/<STTHIIRYI-6 Pune, Maharastra MG819678
7 DMRP-7/SITHRYI-7 Pune, Maharastra MG819682
8 DMRP-8/SITHRYI-3 Dehradun MG819727
9 DMRP-9/SITH3IRYI-9 Jammu MG819728
10 DMRP-10/SIUH3MRYI-10 West Bengal MG819729
11 DMRP-11/3qH3IRYI-11 Solan, Himachal Pradesh MG819730
12 DMRP-12/<SIUH3IRYI-12 Solan, Himachal Pradesh MG819731
13 DMRP-13/<IUH31RYI-13 Solan, Himachal Pradesh MG819732
14 DMRP-14/3IYH3MRYI-14 Solan, Himachal Pradesh MG819733
15 DMRP-15/STTHIRYI-15 Udaipur, Rajasthan MG819734
16 DMRP-16/SIUHIRYI-16 Philippines MG819735
17 DMRP-17/3qH3IRYI-17 Philippines MG819736
18 DMRP-18/<IUH3IRYI-18 Coimbatore, TamilNadu MG819737
19 DMRP-19/<IUH3IRYI-19 Belgium MG819738
20 DMRP-20/<IYHaMRYI-20 Belgium MG819739
21 DMRP-21/<IqH3IRYI-21 Belgium MG819740
22 DMRP-22/SIqH3IRYI-22 Pakistan MG819741
23 DMRP-23/3IqH3IRYI-23 Pakistan MG819742
24 DMRP-24/SIUHaTRY1-24 Shillong MG819743
25 DMRP-25/<IUH3IRYI-25 Shillong MG819744

ICAR-Directorate of Mushroom Research
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Table 2.8: ITS and ISSR primers used in study with amplification temperature
arfa®T 2.8: ST AR AMETATHIR W1z HT yaeia arasm=

SI.No. Primer Name Primer sequence (5’-3’) Annealing Temp.
5.9, YTSHR ®I ATH 9TgR IqHa (5'—3") TAfdT aras=
1. ITS-1/3MEEIqE-1 TCCGTAGGTGAACCTGCGG 55°C
ITS-4/3MEEITH-4 TCCTCCGCTTATTGATATGC

2. 807 AGAGAGAGAGAGAGAGT 45°C

3. 808 AGAGAGAGAGAGAGAGC 45°C

4. 809 AGAGAGAGAGAGAGAGG 45°C

5. 810 GAGAGAGAGAGAGAGAT 45°C

6. 811 GAGAGAGAGAGAGAGAC 45°C

7. 834 AGAGAGAGAGAGAGAGYT 45°C

8. 835 AGAGAGAGAGAGAGAGYC 45°C

Sk 836 AGAGAGAGAGAGAGAGYA 45°C

10. ISSR 2/3MEUAURIATR 2 AGAGAGAGAGAGAGAGC 45°C

and diverse strains were identified. The eight
cross combination were identified viz. DMRP-7 x
DMRP-11, DMRP-4 x DMRP-19, DMRP-3x DMRP-
19, DMRP-1 x DMRP-19, DMRP-2 x DMRP-8,
DMRP-2 x DMRP-14, DMRP-2 x DMRP-25 and
DMRP-18 x DMRP-23 for genetic improvement
in future breeding.

Screening of Pleurotus mushroom
germplasm for identification of parents

The germplasm of Pleurotus were screened
to identify the parental genotypes for breeding
new strains. The germplasm present in ICAR-DMR
culture bank from DMRP-1 to DMRP-50 were
screened for the different characters. The
characters undertaken in study was days to
pinning(days), days to fruit body maturity (days),
pileus length(cm), pileus width(cm), stipe
length(cm), stipe thickness(cm) and Biological
efficiency at dry weight of substrate(%). The
screening was done in augmented block design
(ABD) in 2 kg weight substrate of each with five
bags with 2 checks. Out of 50 germplasm screened
11 didn’t fruit which was not taken into the study.
Therefore, the total of 39 germplasm was taken
for analysis. The rank of each strain was
calculated according to the characters.
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UM, 7. 2 i ~JFeIIST Tl d1ex TAT 2 pl THelC SIYAT
BT TR fHar 77| o HemeEi & <y Sireft ud
Arefl, 2013 & UIEIDIA BT SYAN H g SIUAT
A BT wateid foar 1| 3 e & foau 94°c s
R YRS fETYRE Td TguRI< 94°C TR 305 & forg,
THITCT & 455 B folT 45°C TR 3IR fawdR & 2 e =g
72°C TR QAT 72°C TT9HH W 5 fiFe & forw e sifom
IR 2 [STgReM @ 35 h BT IUIRT BT 13T |
@] SIS Uhsd & MR W, B 219 JgHUd
U8 UIY Y | B0 A b A1ef AR AR A
|E A (UpGMA) STETRT ARG S~ fdham T
3R fafaer AT &Y g BT TS | AT GoiT B d
¥ SafI R o b oY el IS BT FATSTI
P URAE DI TS O [ SITHANRYY -7 x SITHIIRUT
11, SITHRYT -4 x SITHIRUT -19, SITHARYT -3 x
SITARYT -19, SIHARUT -1 x SITHIANRYI -19,
SITHRUT -2 x SITHTRYT -8, SITHNRUT -2 x SITHRYT
-14, SITHARYT -2 x SITHARYT -25 TAT SITHIRYT
-18 x SIUHSIRUT -23.

Ig®l @ ygdl 8 ©yvicd G SAIae B
BT

qQ Al & Y =g Ugd SiFywdl BI ggdr
B B GATGTT I CYV/Se STIaed DI BHIFRT Bl g |
HAIHITI—GH STHET eermerd, Hierd & Faed b
H SUTeE SITHNRY-1 | SITHRY-50 TP STeeT

ALPILI—Gr e e



@ Annual Report 2017-18

HHIAGT
ICAR

Table 2.9: Screening of Pleurotus mushroom germplasm for identification of parents

arfar®r 2.9: Aqal &) UgaE g WRICH GH SIed B BHIHT

Strains/¥c = Rank/? &

Days to Days to Pileus Pileus Stipe Stipe BE

pinning fruit body length width length thickness (%)

maturity

T« BAdH N BAG g BAh aa ar o a Sifae

oM dielm  URYdddl @bl o4l @l dlsls sod ®I  sod Pl gHraiiedr

w3y (fa) ¥ o= wqTs aiers  (ufaera)

qrell 4
(fa=1)

DMRP-2/SITHIRYI-2 2 1 23 13 30 16 36
DMRP-3/SITHIMRYI-3 17 17 31 35 34 17 31
DMRP-5/SITHIMRYI-5 13 22 16 7 35 18 20
DMRP-6/SITHIIRYI-6 3 2 32 21 37 34 27
DMRP-8/SITHIIRYI-8 29 31 3 8 1 3 3
DMRP-9/SITHIIRYI-9 32 32 9 2 19 19 16
DMRP-10/SITHIRYI-10 31 27 11 6 2 20 6
DMRP-15/SITHIRYI-15 18 28 33 18 20 35 33
DMRP-16/SITHIRYI-16 1 7 21 30 11 21 26
DMRP-17/SITHIRYI-17 28 29 12 31 9 22 35
DMRP-18/SIUHIRYI-18 8 6 34 28 6 23 4
DMRP-20/SITHRYI-20 19 11 17 22 21 7 34
DMRP-21/SITHTRYI-21 9 10 13 32 31 24 0
DMRP-22/SITHIRYI-22 20 18 20 9 3 15 29
DMRP-23/SITHTRYI-23 4 8 38 37 7 8 11
DMRP-24/SIUHRYI-24 25 19 24 38 32 25 17
DMRP-25/SITHIRYI-25 26 30 7 10 8 4 1
DMRP-26/SITHIRYI-26 30 26 1 3 22 9 10
DMRP-27/SIUHIRYI-27 7 3 25 23 38 36 25
DMRP-28/SITHIRYI-28 10 12 26 19 23 37 7
DMRP-30/SITHIRYI-30 21 14 10 4 24 10 28
DMRP-31/SIgHTRYI-31 15 13 14 24 33 26 37
DMRP-32/SITH3TRYI-32 38 38 27 11 25 38 12
DMRP-33/SITH3TRYI-33 39 39 4 14 36 11 19
DMRP-35/SITHTRYI-35 24 20 35 33 5 27 14
DMRP-36/SIUHIRYI-36 36 36 15 25 4 28 8
DMRP-37/SIUHIRYI-37 14 23 6 26 12 1 21
DMRP-38/SIUHIRYI-38 12 4 28 27 10 29 15
DMRP-40/SITHIRYI-40 5 5 19 12 13 5 32
DMRP-41/SITHTRYI-41 35 33 22 15 26 12 9
DMRP-42/SITHIRYI-42 37 34 5 5 16 6 23
DMRP-43/SITHTRYI-43 27 25 8 20 27 30 5
DMRP-44/3SITHIRYI-44 11 15 30 34 28 2 39
DMRP-45/SITHIRYI-45 33 35 37 36 39 31 18
DMRP-46/SITHIRYI-46 22 21 39 39 18 39 24
DMRP-47/SIUHIRYI-47 6 9 2 1 14 13 22
DMRP-48/SIUHIRYI-48 16 16 36 16 17 32 13
DMRP-49/SITHIRYI-49 34 37 29 29 15 33 2
DMRP-50/SITHIRYI-50 23 24 18 17 29 14 30
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Table 2.10: Summary statistics of screened germplasm

difeldT 2.10: BI¢ MU Sged &I ARII GiRkegd!

arftfe gfade 2017—18

Variable Observations Minimum Maximum Mean Std. deviation
gfad JATH e qTaq Jrfereaq e EIECORCCRE]
Days for pinning/ 41 11.833 28.833 21.577 4.840
fafsT § o aren g (@A)

Fruit body maturity days/ 41 16.333 31.833 25.016 4.730
HAG gRugEaar ¥ o drell

gy (fa)

Pileus length/ 41 1.917 10.167 5.898 2.056
GE BAG DI A48

Pileus width/ 41 0.667 12.167 5.642 2.012
g BAD DI dren

Stipe length/ 41 0.833 9.083 2.797 1.649

T A1 S BT TS

Stipe thickness/ 41 0.333 2.333 1.058 0.513

T a7 3 Bl Al

BE/ 41 -1.430 71.175 30.565 16.924
e gwTaierdr

The germplasm DMRP-25, DMRP-49 and
DMRP-8 were found superior in terms of BE. The
pileus lengths were found superior to DMRP-26,
DMRP-47 and DMRP-8. The genotype such DMRP-
8, DMRP-25 and DMRP49 SSlIs can be used for
the hybridization for the high yielding strains.

Shiitake mushroom

Nineteen genotypes of shiitake collected from
different parts of the world were taken for
evaluation at ICAR-Directorate of Mushroom
Research, Solan (H.P), India during 2016-17. The
evaluation trials were carried on the substrate
prepared by mixing sawdust of Toona sinensis,
wheat bran and gypsum in the ratio of 80:19:1 on
dry weight basis. After adjusting the moisture
content of the prepared substrate at 65 %, one
kg of this substrate was filled in the double
polypropylene bags. These bags were sterilized
in autoclave at 121°C temperature and 15 psi
pressure for two hours. The spawn of different
strains of shiitake prepared on wheat grain was
inoculated @ 4 % on wet weight basis under
aseptic conditions. Nine such sterilised bags were
inoculated with each strain and kept for
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goTaRferdT (Ffrerd) | &1 goria & A1y 2 fHun 9R
IR aTel Ui Sl # yafefd sfe feomg (asD) ®
THIT BT BT fhaT 1T | BIC MY Pl 50 STATaed
A, 11 H Hor 81 gall fore areqa ¥ =78l 391 4|
SATY, ot 39 TTIae Bl [Agetyor fhar 13T | Ui
T BT P DI TOFT IHD 0N AT AET0N B IR
R T TS |

Sfd® guraefiaar (Be) & AW # SIS
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SITHARYT -8 H GH BFH D @il d8ck Ug TS |
STHYSY I SITHSIRUT -8, SIUHIRYT -25 TAT
SITHRIRYT 49 THATHATS HT SUANT I Iuoieiial
Al @ fo Hawor 2q fasar o1 A 2 |

Ree g
faea & fafr=1 Wl | Rt = & 19 STAUHUl
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Table 2.11: Cultivated strains of L.edodes used in the study and their commercial traits

qIferdT 2.11: eTAT A SYANT fHY MY 7. gelsw & I WA U4 316 A@Uad o7

Strain no. Gene bank accession Source of collection Main agronomic traits
oA "= S 9 uifig Whad B gid qea gfasr [on
1 DMRO-7/SIUH3INaN-7 Philippines S, Lm, My, G,

2 DMRO-12/STTH3MRaM-12 USA S,Mm, Ly, G,

3 DMRO-20/STTHIIRAIT-20 Nepal S,Lm, ly, G,

4 DMRO-22/STTH3R3M-22 Nepal S, Mm, Ly G,

5 DMRO-23/STqHaIR3MT-23 Nepal S,Lm, Ly, G,

6 DMRO-34/SITH3MNS-34 Switzerland S, W, Mm, My, G,
7 DMRO-35/STTH3MNaN-35 Switzerland S, W, Mm, My, G,
8 DMRO-51/STTHaMRaM-51 Korea S, W, Mm, Ly, G,
9 DMRO-297/SITH3MR3M-297 Japan S, W, Lm, Ly, G,
10 DMRO-327/SITH3MR3M-327 Manipur S, W, Mm, My, G,
11 DMRO-328/STqHaTR3MT-328 Manipur S, W, Mm, Ly, G,
12 DMRO-329/STqHaTR3MT-329 Raipur S, Mm, Lm, Ly, G,
13 DMRO-330/<TqHaTR31T-330 Raipur S, W, Lm, ly, G,
14 DMRO-331/SITH3IRa11-331 Raipur S,Mm, Ly, G,

15 DMRO-356/SITHIRSM-356 Mycelia Belgium S, Mm, My, G,
16 DMRO-388/SITH3IR31T-388 Mycelia Belgium S, Em, Hy, G,

17 DMRO-410/STTH3MR3AT-410 Delhi S, W, Mm, My, G,
18 DMRO-412/SIqHR3MT-412 Udaipur S, W, Mm, My, G,
19 DMRO-623/STqHIR3MT-623 Kerala S,Mm, Ly, G,

Abbreviation used in table- S-sawdust based substrate, W-wheat straw based substrate; Em- early maturity (< 60 required for first
harvest from the date of spawning), Mm-medium maturity (60-90 days required for first harvest from the date of spawning), Lm- late
maturity (> 90 days required for first harvest from the date of spawning); Ly- low yielding strains (Biological efficiency <20%), My- medium
yielding strains (BE 21-50%), Hy- high yielding strains (BE> 51%); G,- Grading based on pileus thickness (>15 mm thickness), G, (pileus

thickness 12-15mm), G, (pileus thickness <12mm)

TAIfADT JTEIAR - S-qRIGT STETRT UNTER; W-TTE, JoTel ARG UINRIR; Em- 3T GRYFERT (SIS ®1 aRg A Ugel] JoTg & oy STl
< 60 f&T); Mm-#egs qRUgadT ( 3fSo &1 ARG H Ugell eI & oy Siesl 60 — 90 f&1); Lm- gsdll aRuaqdr (3o & aRE ¥ ygell g
P forg TRl > 90 f&9); Ly-%H Suoreiidd w1 (Sfdds ywraefierdr <20%); My- 7eas Suoiefiie ¢+ (Sifds gamaeiiadr 21 — 50 ufaem); Hy- S

Susiefiel ¥ (Sfds yemaefield >51%); G,- Gr B3 HICIg IR MR ST (HIeTE); G,-(Fr B &1 "< 12 — 15 L), G,-(FH o35

Arerg <12 )

incubation at 25+2°C till the bump formation
(clumps of mycelium growth protruding out to
yield the fruiting). Once the bump formation
appears on the surface of the substrate, the bags
were peeled off and completely colonized blocks
were given cold treatment by dipping in the ice
cold water (4-6°C) for 10 minutes. The cold

ICAR-Directorate of Mushroom Research

24

ST f<eMerd (ICAR -~ DMR), ST, wRd H fdar
AT | Y FR AEIR R 80 : 19 : 1 & U H 77
WA~V 8. D1 9 3R fT=aq & gR1e &l e
TR fBY T 9WR W Jedied WefoT fhy 19|
TR Y Y GINTER Y T ATAT B 65 Ufawa WR
ARIT PR B q1E, TP Il UNER Bl Sqc




treatment serves as a physiological shock
treatment to the mushroom to induce fruiting.
The cold water treated blocks were transferred
to the cropping room for fructification and
productivity evaluation. The temperature and
relative humidity were maintained at 20+2°C and
85+5%, respectively till fruiting. The matured fruit
bodies were harvested before unveiling of the cap.

Based on Mahalanobis distance nineteen
genotypes were grouped into three clusters using
Tocher’s method. Approximately 63% of
genotypes with similar agronomic traits were
clustered as a part of Group I. Cluster Ill is showing
wide diversity with two elite strains. A
dendrogram constructed by cluster analysis
separated the strains in cluster | into two sub
clusters as IA and IB. On the basis of common
divergence pattern, Group IA and Group IB
comprised 5 and 7 strains respectively. The inter
cluster average D?value is maximum (141.07)
between cluster | and Ill, followed by average
D?value of 101.45 between cluster Il and Ill. The
hybridization between strains from cluster |
crossed with strains from cluster Ill should result
in maximum hybrid vigour and highest number
of useful segregants. The minimum inter cluster
average D?value of 40.60 is found between cluster
| and Il indicating proximity in their genotype
composition. Average intra cluster distance was
found maximum in cluster Il representing the
highest diversity within the cluster.

141,057 \1 ( DBED-410 :|

Fig. 2.19. Cluster diagram of different strains of
shiitake based on Tocher’s method
o=, 2.19. SR @1 Ay @ IR R R
g 9 A= K1 &1 Jawx faF
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giel—grargferd daf § =1 TaT| 39 Ol B 121°C
AT IR TRqT &1 'S B FoIT 15 GITHAE (psi) TIE TR
sifciaerd # ety Ifed IR AT | I1E, TE R TR
e gu & (If= A1 & WHE | $lern] s
IRRIfET & T8d 79 ¥R 3R W 4 U & &8 W
SAIgere fhar 1T | T el Al o del H
TG T B AT SAIGere (BT 7T 3R I 979
TS (el SUST H ATSHIRIH 93aR SUR & Fel™) BIF
TH  25+£2°C AU UR SHRIE & folv a1 17 | U
IR YR &1 9d8 W 99 T8 fR@rs < W, Il
DI Tl TAT TAT R TRE I IAIGE dTel Alehi Pl i
SUTR fear T {59 3= 10 fiFe @ forg 9w @ ©<
g (4-6°C) ® TR TR | o SURAR, Bad S
PR H GH H b IRRIHAT fIS 2919 SU=R & diR
R B Hxar 2 | 2T ST A START <A Bl Berd
TAT IHTGDHAT HAThA b ol BH Pel H RN
a1 T2 | Bele BF A% AT Ud MU 3MTedT Bl
SHHTL: 20+2°C TAT 85+5% TG T AT | U gY Hedl
B DY AT U B AR F Ul ArST T |

TSI g9 & IMUR W, <R & fafer &t
SR B gY 19 SIHURRUl DI A Falves! 3 qieT
AT | Teb SI ARAFISIT 01 dTel T 63 Ffcrerd
SIFYUl B AHE—1 & AN @ AR TR [haT 17 |
FeReR—II| | 2T &S &A1 B AT AU fafderar gefRia
Bl I 7 | Fove} faveyor g1 Affd U gARE g
AT BT FoAER—| H A TAT 1B B WU F T IY ol
H T 37T fohar 77 | B fAff=Tar e & MR
R, AE IA TAT THE 1B H LT 5 Td 7 I WA o |
FoReX | TAT Il & 9 AR Folve? A D2 749
3MfIHTH (141.07) & STafh 3D 918 FoRex 1| Td 11l D
919 3id D2 A (101.45) & | FoReX 111 | Tl & 1T
BT fHY 7Y Folex | Tl & 1 Hhvor & URuMRad
STfereped Hep AT Td SYANT geraeh] b1 3Tfdreherd
AT BT AMMRY | FERER | AT 11 & S UIY 7Y =IATH
3R Felvex 3RIA D2 A (40.60) & Z1d ST HAToH
H FHYAT BT 9T AT B | FolRex D IR STeIHH
fafaerdT T eIl §U FelRex 11 3 SR SiRT PoRer U
DA u1g TS |

HATHS O & e AE—Hay BT egg fhar
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Table 2.12: Genetic parameters estimation for morphological traits of L.edodes strains

qIferdT 2.12: ol gele®w & ATHIAGe™ ol & g galRe IRrfier snad

Characters Linear  Radial Incubation No of days Pileus Pileus Stipe Fruit body Total
Observation growth growth period for first thickness diameter length weight vyield
rate rate (No. of harvest (mm) (cm) (cm) (g) (g)
(cm/day) (cm/day) days)
oy e gfg Mesaa SHEAA  Ugdl JST§ YW BAh gW BAd o A Hd o
AThelT w® @f/ gfg 3rafer ¥ W Bl HIClE Bl A Sod Bl HR SUST
faw) @/ (fe¥ =Y  arem wwa (Frfl) (a) CCIE] (@™ (™)
feaw) i) (fe=1) (a)
GMean 0.42 0.33 76.17 84.06 11.89 7.21 4.52 19.34 85.16
PCV 25.01 26.32 14.89 12.49 26.44 21.28 23.79 33.39 71.81
GCV 23.5 25.06 14.72 12.3 24.64 17.89 19.17 25.95 68.01
h2 88.26 90.65 97.76 96.96 86.85 70.69 64.91 60.42 89.71
GA 0.19 0.16 22.83 20.97 5.63 2.23 1.44 8.04 113.01
S.E. 0.02 0.02 0.98 1.06 0.66 0.48 0.37 2.35 11.32
CD (5%) 0.06 0.04 2.78 3 1.87 1.36 1.05 6.67 32.18

Table 2.13: Contribution of character towards divergence

arferast 2.13: faga &) faem o o &1 AR

SI. No. Characters Contribution towards divergence (%)
BHH. T fages &) faem ¥ aheE (afie)
1 Linear growth rate (cm/day)/R@ gfg &= (@41 / faaw) 9.97

2 Radial growth rate of mycelium/aig¥iferm &1 Mfeaa gfg = 10.57

3 Incubation period/SRE rafer 6.13

4 No of days for first harvest/ggell T8 @ foy o+ arar w3 (&) 5.13

5 Pileus thickness/gw 3% &I HAICTE 10.07

6 Pileusdiameter/IH ©AdH BT AN 8.68

7 Stipe length/@= a1 €3a1 &I @aTS 8.76

8 Fruit body weight/%el ¥R (UTH) 12.25

9 Total yield/d@qel SUST 28.76

Correlation between the quantitative
characters studied showed that total yield is highly
correlated with stipe length, while yield was found
negatively correlated with incubation period and
no. of days to first harvest. The average fruit body
weight significantly and positively correlated with
the pileus diameter, pileus thickness and stipe
length. The variability study showed that, traits
like pileus thickness is having high heritability and

ICAR-Directorate of Mushroom Research
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fair genetic advance which can be of great utility
for selection. The highest heritability in
experiment was seen for incubation period (97.76)
which is important for reducing crop cycle
through selection. Average fruit body weight can
also be taken as an indicator for selection because
of better genetic advance value of 8.74.0ut of
the different characters under study, highest
genotypic variability was found for total yield thus
representing the genetic stock can serve as a
better breeding population for vyield
improvement. Number of days to harvest and
incubation period showed least difference in PCV
and GCV thus suggesting more stable traits
against environments. The results are also
suggesting that, average fruit body weight is
affected more by environment in the present study.
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2.2 Crop Production

2.2 el Sl

Substrate formulation for button

mushroom cultivation

In this experiment mustard straw, (1000 kg)
was used as basal substrate. Other ingredients
added were chicken manure (400 kg), wheat bran
(45 kg), urea (3 kg) and gypsum (40 kg). Compost
was prepared by short method of composting. In
another case; mustard straw was replaced with
wheat straw as basal subtrate. In case of mustard
straw, average yield of 11 kg was recorded.
Nitrogen content of the compost was 1.79 %. Yield
obtained is given in Table 2.14. In the wheat straw
based formulation, the composition of the
substrate was wheat straw (1000 kg), chicken
manure (400 kg), wheat bran (100 kg), urea (14.5
kg) and gypsum (30 kg). Nitrogen content was
1.52 %. In both the cases strain used was U-3.
Total yield obtained is given in Table 2.14. An
average vyield of 10.27 kg was recorded.

9 G 3 @dl @ oIy 9ivER BR{deE

9 TN & A AR UNEIR & ©4 H Gl
gaTeT (1000 fBUT) BT SUANT fmam 72 | g9+ enfiet
31 Foed o : Uleg] Wie (400 fBUT), T8 BT 9T (45
foram), IiRam (3 foam), Terr RoreaH (40 fHam) | FFaReET
DI BICT QT g A BT SRHTS PRI Y FHRS
AR o 1T | 370 A1Tel H MU UINeR & w5y
H ARAT BT AT D AT W I8, DI 3T Bl IUIRT
B 1| A=Al B gordd & A H, 11 fHIT B
AT SUS TS B TS | HHRS P ATSSIoTT AIAT 1.
79 Ufcerd off | UTa IUST BT ATl 2.14 H ST 1307
2 | g YoTel MR BHjered #, UINTER & Fare
9 UPR o : TE P! YAt (1000 fB3m), Uie! @
(400 fpum), IE &1 9@ (100 fHIT), IRAT (145
) ofiR R (30 ) | SHH ATSSIST B A
1,52 Ufcerd off | IEI A/l H, T Y3 BT SUANT
b a7 | U BT T Bl U Bl ATfTBT 2.14 H
ST AT 8 | T 10.27 BT, BT 3T IUST U1g TS |

Table 2.14. Yield of button mushroom on mustard straw and wheat straw based substrate

qIferdT 2.14: OAT Y YTl WX IATTRT UINTEIR WR 91 G B U

Bag No Yield in mustard straw based Yield in wheat strawbased Yield Difference
formulation (g) formulation (g)
EREk RG] el SUS () el SUS () Susl f=ar
1-10 10730 7374 3356
11-20 5615 7000 -1385
21-30 10735 8560 2175
31-40 8965 8945 20
41-50 10420 5605 4815
51-60 12040 7915 4125
61-70 10570 9355 1215
71-80 10170 10330 -160
81-90 13000 10410 2590
91-100 13920 12638 1282
101-110 12650 11360 1290
111-120 13421 10323 3098
121-130 8524 9798 -1274
131-140 7090 8600 -1510
141-150 7565 11684 -4119
151-160 9680 11680 -2000
161-170 15105 10510 4595
171-180 13300 11237 2063
181-190 13813 9010 4803
191-200 11220 10349 871

ICAR-Directorate of Mushroom Research
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Evaluation of different media for Hericium
erinaceus

Nine different media viz. PDA, dextrose
peptone, beef extract, dextrose agar, king
medium, Czapdox, MEA and oat meal medium
was tested for eight strains of Hericium erinaceus.
Maximum growth (90 mm) of the strain DMRX
525B was recorded on all the media except king
medium. Least growth was recorder in case of
the strain DMRX 859C. No growth of any strain
was recorded on beef extract medium. The results
are given in Table 2.15.

arftfe gfade 2017—18

@R R+ & fag fafr= Hfifsar &1
AT

BRRrT TR & 3e w1 & forg =t fafir=y
ThR BT M Jer fiEy, SFgt U, ih TaRIgae,
IRIC TR, o7 MfST™, Suefa (Czapdox), THSY
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fom NfeTw @1 vrey 3= W Hifsar R wA
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Table 2.15: Evaluation of different media for different strains of Hericium erinaceus (radial growth in mm)

arfer®t 2.15: 9Rm vdRw & faft= a1 & fag faft= Aifsar &1 qeaiea (Frfl. 9 g 3fs)

Media/H1fSaT DMTX DMRX DMRX DMRO DMRX DMRX DMRO DMRX
778A 525B 859C 440 779E 780F 423G 445H
PDA 83.33 90.0 65.0 66.6 66.6 90.0 66.6 70.0
Dextrose peptone 70.0 90.0 27.5 25.6 51.6 59.0 34.0 45.0
Beef extract 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Dextrose agar 73.3 90.0 41.0 48.3 58.3 66.6 51.0 51.6
King’s medium 20.0 43.0 16.0 0.0 15.0 23.3 0.0 22.5
Czapdox medium 50.0 90.0 43.3 58.3 50.0 53.3 48.3 61.0
MEA 77.6 90.0 72.0 60.0 69.3 77.3 52.6 68.3
Oat meal 67.3 90.0 43.3 45.0 30.0 60.0 38.3 48.3

Cultivation trials of Hericium erinaceus

Eight strains of Hericium erinaceus were
successfully cultivated on saw dust and wheat
straw substrate at a temperature range of 18-20
°C. Substrate was wetted thoroughly overnight
and next day wheat bran (5%) was added. Two kg
of this prepared substrate was filled in
polypropylene bags. Bags were plugged with non-
absorbent cotton by inserting a ring on the mouth
of the bag.Filled bags were autoclaved at 121°C
for 1-2 hr. After cooling, spawning was done @
3% on wet weight basis. Bags were incubated at
23-25°C for 20-25 days. Fruiting started after 7-
10 days of bag opening/ giving slits.
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Table 2.16: Effect of different temperatures on the
growth of Hericium (DMRX 525B)

arferst 2.16: /29R7F% (DMRX 5258) &1 3fg wR fafr=
dI9HTT T YHIT

Temperature (°C)/dT9dT Growth (mm)/gfeg  (f=)
10 0.0

15 2.93

20 5.8

25 8.66

30 7.56
fRRrs vfeifrre & |d) udeon

18—20 ° A TTUHA R GRIGT AT g, gaATe
UINTIR W EVPrRrT R/ & 3 AT 3 [l
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Fig. 2.20. Hericium erinaceus fruiting

A, 2.20. B¥RFT vRIRTT B

Substrate preference and biological efficiency
of shiitake mushroom (Lentinula edodes)

The preference of particular strains of shiitake
for specific substrate in shiitake mushroom was
investigated in different trials. Out of 32
genotypes available with ICAR-DMR, Solan, 19
strains produced fruit bodies on sawdust (SD) and
9 strains were found with fruiting ability on wheat
straw (WS). But the biological efficiency is varying
greatly on both the substrates. In order to refine
the scale of experiment for its commercial
application, four high yielding viz.,, DMRO-23,
DMRO-34, DMRO-327 and DMRO-388s
registered with the fungal culture collection of
the ICAR-DMR, Solan were selected and their bio
efficiency on sawdust and wheat straw were
studied.

The two substrates (SD and WS) have
significant effects on yield and vyield attributing
factors. Completion of spawn run indicated by
100% mycelial colonization was found quicker in
SD compared to WS; whereas, mean days to
primordial formation was found earlier in WS.
Strain DMRO-388s took 22.33 days and 24.33
days for complete spawn run on SD and WS,
respectively. The same strain took 53 days and
59.33 days for fruiting on WS and SD respectively.
Even though, the spawn run was completed two
days earlier in SD, the fruiting was found 6.33
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Fig. 2.21. Hericium erinaceus fruiting

Rra. 2.21. BRI vRTIIIT B

AHAAYdD DI 5 | YR DI AAR MDT IRE A
FRTRIT 17 &7 3FTet fast S9H 5 ufcrerd 1, &1 &
e | yde die-urgfes 9 # <1 B
TR ¥RT 71T | el & §8 TR TP el IR I IR
STERIYD HUTH D AT I AT AT | WX §U Al Bl
1—2 ¥ & oy 121° AfTIT qoMH R Sifciaed |
G T | ST BF & 918, TH WR AEIR TR 3 Ffererd
P R W Wi fbar war| del b1 20—25 T @
forg 23.25° C TR WA fham Tar| Ot @1 @rem
AT BT PR D 7—10 QT 918 Held URY garT |

Ret® (d<ger gsiew) NINER IuJdadr ¢d
Bl ScUTe-T UIeTor

fafer=1 oo # Riere T 4 fAakre dwerR &
o R & el faRiv 371 &1 Sughar 31 S B
TE | APHII—GH FqAa Feemery, e |
IUAE Gl 32 SIURYT H H, 19 Tl § gIIGT (SD) WR
HATHR I~ gU TAT 9 IAT H Wold & 18, JaTlel
(ws) R Urg g | offdd TAEI UNER W Sifds
guTaRfierar § @ fiar <@ o el | Arastis
IFIIANT B oIy weror & WR H guR M @ o,
ATHIII—GH AJAL faenerd, A & basbiy
fp SITHGTRAAT-23, SITHGTRAN-34, SITHSTRAI-327 T
SITHINR3N-3885 BT = b1 1T 3R GRIaT 3R T8,
DI Y37l TR ! id YHTaeiera bl S fohar 1 |

1 UINTYR (IRT&T Ud T8 GaATel) BT U g Sl
DI I dTel HRBI R Ieel@-1d J9d 7 | g, gaiTel
GINTEIR &1 o1 H gRI&T a7l UINRR 9 100 yfderd
AT gaTae §RT Wi 39 GRT 81 6T Ul =l
STqfds g, YaTTel dTel UINER 3 URME T+ H o
alel A faad B Iy T | ¥ SIUHSTRAA-388s H




days earlier in WS. In strain DMRO-23 no sign of
fruiting was observed on WS even after complete
mycelial colonization. On SD, the first flush was
harvested after 102.33 days, which was highest
among all the combinations. The pileus thickness
(21.67mm) and individual fruit body weight
(36.58g) were found highest in DMRO-23.

As seenin table 2.17 the two most productive
strains on SD were DMRO-388s (85.63% BE)
followed by DMRO-34 (62.70 % BE). On WS,
DMRO-327 recorded highest BE of 53.02%
followed by 41.70 % BE by DMRO-388s. Substrate
mean is showing 49.62 % higher BE in SD than
WS. On SD, DMRO-388s recorded maximum
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RIST (SD) Td g, galTel (Ws) UINTER U= goi Wi 3
@ folg PHer 2233 T 24.33 Q7 &1 q9I & | S0
T BRI 718, YoTTel 3R gRIST UINTER WR held & folg
LN 53 U4 59.33 Ta1 &1 @wy foram 13 | Il aab &
RIST TR H W9 37 a1 {3 Ugel aTT 3iR 18 garet
UITER H B 6.33 T3 Ugel 3T | T SITHSTRAA-
23 § X TRE I Ao gdEe B9 & a8 A1 g,
TRATE UINTEIR WR Teld & BIs Abd oxd H el el |
JEI gRIET UINIR WX, 10233 f&7 91€ UM 98r &
e B TS o 5wl FaeEt & S waw s
off | 9 B3% @ Alck (21.67 L) IR =&
BABR AR (36.58 UTH) WA SITHIRSN-23 H Had
3fferep o |

IRIET WWER UR &1 galfere Iared &+
SITHRRAT-3885 (85.63% BE) Ud TGURIRI  SITHRARAI-

Table 2.17: Means and groupings from analysis of variance for yield and yield attributes of L. edodes

TIfADT 2.17: ol E/ISW B SUS T4 U o1l & fog fir=1ar @ favedwor 4 s va FEffavor

Mean/dATEdH Days for complete Days for first *Total yield (g) BE (%)
spawn run harvest
gof WiRT § o Y gSiE # A *Hd SUA (UT) CiF
arenr wwg (&) arar wwg (&)
Treatment mean/SUdIY HIEIH
DMRO-23/WS 45.33 NF NF NF
DMRO-23/SD 39.33 102.33 146.03 38.43
DMRO-34/WS 30.33 88.68 79.55 22.73
DMRO-34/SD 28.67 97.00 238.27 62.70
DMRO-327/WS 35.00 93.00 185.57 53.02
DMRO-327/SD 28.67 99.00 189.63 49.90
DMRO-388/WS 24.33 53.00 145.94 41.70
DMRO-388/SD 22.33 59.33 325.40 85.63
Substrate mean/9iwTeNR  HATEYH
DMRO-23 42.33 51.18 73.02 19.22
DMRO-34 29.50 92.83 158.91 42.72
DMRO-327 31.83 96.00 187.60 51.46
DMRO-388s 23.33 56.17 235.67 63.67
Genotype x substrate mean/SfIICISY x UIHIENR  HIEIH
Wheat straw/T& @ garel 33.75 58.67 102.77 29.36
Saw dust/qRTa 29.75 89.42 224.83 59.17
Days for complete Days for first Total yield BE
spawn run harvest
gof |WiTRT 4 i Y gSiE # oA *Hd SUA (TT) EiF]
arer A (fa) arer g (fa)
G S GxS G S GxS G S GxS G S GxS
SE 0.79 056 1.12 0.85 0.60 1.20 8.23 5.82 11.63 2.18 1.54 3.08
SED 1.12 0.79 1.58 1.20 0.85 1.70 11.63 8.23 16.45 3.08 2.18 4.36
CD 242 1.71 N/A 2.61 1.84 3.69 25.19 17.81 35.63 6.67 4.72 9.43
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yields in first flush followed by DMRO-34. Total
yield obtained from the strain DMRO-388s was
distributed among three flushes uniformly. SD
supported the production of heavier mushrooms
for DMRO-23, DMRO-34 and DMRO-388s. On WS,
strain DMRO-34, DMRO-327 and DMRO-388s
resulted in harvesting of 100 % of yield potential
in the first flush itself. The bag logs of WS did not
respond to the further cold shock treatment and
no successive flushes were obtained. Despite the
lower yield of individual genotypes on WS over
SD, the use of WS as basic substrate comes as an
advantage in commercial production of shiitake
as it is cheap and available in plenty. Unlike SD,
which gives fruiting in three flushes spread over
30-40 days after first harvest, the wheat straw
logs give the maximum biological yield in single
break. This trait might find favour among the
commercial mushroom growers as it will give way
to make use of time and growing space. In the
present study, lesser production period was
recorded in WS (65.67 days) against 132.83 in
SD. The production period was maximum for
strain DMRO-327 (140.67 days) followed by
DMRO-34 (138.67 days) on SD. Strain DMRO-388s
recorded a 70 days production period on WS which
is lowest among all the substrate and strain
combinations.

Crop Production experiments in pink oyster
mushroom (Pleurotus djamor)

The trial was laid to find the supplementation
of ureain wheat straw at different nitrogen levels
for obtaining best yield. The straw was wetted
with water to hold 65-70 % moisture and stacked
into four different piles of 5 feet width and 3.5
feet height. Each of these pile was supplemented
with 1 % lime (dry substrate basis) and 0, 0.5 %, 1
%, 2 % nitrogen (amide form present in urea),
respectively. The four stacked piles were partially
composted for 6 days in open compost yard with
turnings on alternate day followed by steam
pasteurization in pasteurization tunnel for 4 hrs
at 58-62°C. The pasteurized substrate was then
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34 (62.70% BE) & ST &b aTferapT 2.17 & <x@T ST Fhalm
2| 98 T8 Yord UNEIR W \aifid Icrfed A
SITHARSA-327 (53.02 % BE) Ud AQURIT  SITHANRIAI-
388s (41.70 % BE) o | g YTl UINTER I Joim H
YRIGT JATETRT UINTER H 49.62 UfRd SwacR Sifdd
gurarsfiera (BE) UafRId 8% | gRIaT SMETRA qIureR o)
TR Bhald H T SIUHATRAN-388s H Ud TGURIRI 35
SITHARRAN-34 H T 3ffd IuST I &1 7T | T
SITHARAA-388s W BN el SUST Bl A el D
9 TP THM w0 A AR far T | T SuHeiRai-
23, SIUANRAI-34 TAT SIYHRAN-388s & fory 31fdd®
R dTcl G BT IATEH B H gRIT SMETRT UIHTeiR
HERE o | g gardd SMaiRd UiNeR W, A
SITHITRAN-34, SITHRGN-327 TAT SITHIRAN-388s H
Yo Herd H 100 URIed U &HaT Bl S8 88 |

g YaTTel AR UINER & §RT g7 3 SUaR
& ufd SIS gl 78t qwil 1€ ik B Srgaddt
B BRIl T8 g8 | gRIQT STETRA UISTeR &1 et
H g, gaTTel AR UINER W YD 96T B
HHR UGl b d1ave, Rierd & @reaaiis Iaed §
Udh IMMERAT UNIER & wU H g YaiTel AR
UINTER TSR UTIT T 1 I8 T B b AT
A1 YR § AT USRS & | gRIST AR YIuTeR
foTTH ugell oI & 30—40 &7 919 < 981 H Hor
e &, U= 8, gaTTel SMeTRa UINTeR § e R
B 31fIHaH Sifds Sust ferd 8 | I8 faemar emawie
TR R G ScTed] b foTu el 81 Wbl & SidT
5 89 FHY 3R IUTET TS AT BT STINT BRA
BT AT YR BT | G 3eAg W, gRIGT TR
UINTER (132.83 &) & qabrael H T8 GATel SR
IR 0R HAMR IS af (65.67 &) ey b1
TE| XIS SMETRT YIVER WX SRIean  Iered
AT T SITHIIRAN-327 (140.67 f&H) T S q18
SIUHIRSN-34 (138.67 &) # urd &1 7| wHA
SIUHARAM-388s EIRT T2, YaTTel TETRA UINRIR R 70
e @1 I I urg g W fF W UeR &
QLR 3R LT G & §1 a9 9 2 |

TATE] IATER GH (egvice 677) 4 Bl SATa
ey

FITS IuSl BN B & WA ¥ A
AEEIOH WRI W T8, gardl ¥ IRAT SRS HT Ul
T b U ueror fBar 1| gard bl 65—70
Girerd 1 &RT - =g Ul # FTar T &k S
5 BT TSI AT 3.5 BT el IR AR~ Vb H wosIRa
T 1T | URID N 1T <) H 1 Ufrerd AT (6



cooled to 28°C and spawning was done with 10 %
spawn on dry weight basis of the straw. Eighteen
parameters were recorded in experiment for all
the treatments. The observations on days to spawn
run, days to pinning, biological yield of each flush
(%), duration for each flush, average fruit body
weight in each flush (g), moisture content of fruit
bodies in each flush (%), days to each flush up to
three flushing, total biological yield (kg) and
Biological efficiency (BE%). The analysis of
variance showed that, except the duration of third
flush, all other parameters showed significant
results for the applied treatments. The
parameters with significant difference were
considered for further analysis. The DMRT results
showed that biological efficiency is affected by
urea concentration in substrate. The DMRT
analysis for water content in each flush suggested
that, although a non-linear relationship of water
content with concentration of urea, but water
level is comparatively higher in the control
treatment with no urea supplementation in the
substrate. The 0.5 percent nitrogen formed a
distinct group highest biological efficiency. In
duration of flushes, the treatments with higher
urea i.e. 1 % and 2% concentration is increasing
the flushing days which means that the
synchronization of flushes may depend upon the
C: N ratio. The average fruit body weight of
different flushes though showed no distinct effect
of treatment, it is seen that first flush fruit body
weight was higher compared to other flushes for
all treatments. Days taken for complete spawn
run was found inversely related to urea
concentration in all the treatments. The minimum
was found for the 2 % nitrogen level. Similar trends
were observed for the ‘days to pinning” parameter.
The overall production- represented as biological
efficiency was found maximum in treatment grown
on substrate supplemented with 0.5 % nitrogen
level. Treatments with 1 % and 2 % urea
supplementation showed no superior yield signifying
the importance of using optimum level of urea
supplementation to enhance the biological yield.
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& forg faaR far a1 | SHeReET uRomdi & weiRia
BT o qIverR # gRAT BI ATAT I Sifdsd gwTaeierd
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IRAT BT AT & AT ST AT DT IR G- ARGl
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gferd ATSeo™ g1 Sif¥dad Sifdd yHrasiierdr arer
T AR | 9T AT | Tl B afe H, S
IRAT A3 FAT 1 T 2 YRR el ITEART H GAT B
fe=t # g™y urg g RorIaT oo UE 7 & rarr
HABITDHAT BT : AgEIoTT U IR R 8 Fahal!
2 | BT, faf=T weter @ 3iId Bt IR # SuaR
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raa & Sifad Sus & 9@ 9 IRAT MYt o1
SCdH WX WA B B Hed BT Ul doidl 2 |

ALPILI—Gr e e



@ Annual Report 2017-18

HHIAGT
ICAR

2.3 Crop Protection
2.3 Bl YReEl

Management of wet bubble disease

In order to access the effect of different bio-
products and fungicides on wet bubble disease
one plant product (Neem jeevan 1%), one
bacterial product (Natamycin 2%), two bacteria
(Alcaligens faecalis 10° cfu/ml/bagand Bacillus
subtilis 10° cfu/ml/bag) and 6 fungicides
(chlorothalonil, krisomxim methyl, thiophenate
methyl, difenoconazole, azoxystrobin and
metiram+pyroclostrobin @ 0.1%) were applied
at the time of casing and again 7 days after casing.
Inoculum of Mycogone (0.5g, 1g and 2g) was
added at the time of casing. Each treatment was
replicated five times Heavy incidence of bubble
was recorded in all the treatment except
chlorothalonil treatment wherein very low
incidence of disease was recorded.

Use of UV fly catcher for management of
mushroom flies

Ultra Violet (UV) fly catcher (365nm) was
placed at different heights (on the floor, 3", 5").
It was observed that placement of UV fly catcher
at 5" height proved highly effective for trapping
and killing of mushroom flies. Placement of UV
fly catcher on floor proved ineffective. Fly catcher
was operated only during night hours.

ICAR-Directorate of Mushroom Research
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2.4 Post Harvest Technology
2.4 BHARIR grenfiat

Effect of pre-treatments on the shelf life
and quality of mushroom during storage

The initial physical characters of seven strains
of white button mushroom were recorded and a
significant variation was observed which may be
due to the genetic makeup of the strains (Table
2.18 ). The highest weight and pileus diameter
(35.65 g and 4.72 cm, respectively) was recorded
in DMR-03 and lowest (17.07 g and 3.62 cm,
respectively) in Brown A-59. The pileus thickness
was maximum (1.36 cm) in U-3 and minimum
(0.90 cm) in S-11. Stipe length and diameter was
recorded highest (3.40 cm and 2.02 cm,
respectively) in S-11 and DMR-03 whereas lowest
(2.40 cm, 1.42 cm) in Brown A-59, respectively.
The maximum moisture and dry matter content
(90.39 % and 11.24 %, respectively) was recorded
in NBS-5 and DMR-3 whereas minimum (88.76
%, 9.61 %) was in DMR-3 and NBS-5, respectively.

Table 2.18: Physical characters of different strains

darfer®t 2.18: e G @ fafr= A & #ifas or

HUSRY & SR Y $ Sildd—dHId Ud ol
TR Yd—SUAR T Y19

BT eI AT AT AR FAT BT AaRID g91de &
PRI T4 Jeol@A ™ =11 <@+ B fHell (arfera
2.18) | T SITHITR-03 H AfYFHTH 9R (35.65 UTH) TG
G BAG AN (472 WHL) TAT TA ST T-59 H
FAqH IR (17.07 TM) Td T BAD A (3.62
J41) T fbar AT gW Ad P ACE I3 4o
3Mferra (1.36 HHIL) IR TE—11 H =IAH (0.90 |H)
off | G & o AT T3 B olalg Ud AT STE
TA—11 9 SUHIMR-03 H NIHAH (FAI: 340 HHI,
2.02 L) UM AT I A8 §TSH U-59 H A HH
(PHET: 2.40 WHY. T 1.42 FHL) IRT TAT | THGTH—5
TAT SITHAR—03 ¥ &I 3P STet U b garef
BT ATAT (HHLT: 90.39 RIS TG 11.24 Ufera) dai
SITHGIR—03 T UEITH—5 H R[ACH (SFHeT: 88.76 Ufcrerd
Td 9.61 Yfawrd) g TS |

of button mushroom

Strain/¥< = Characters/ 9T
Weight Pileus Pileus Stipe Stipe Moisture Dry
(g) diameter thickness length diameter (%) matter
(cm) (cm) (cm) (cm) (%)
AR gd g6 GH BAD T Bl i Bl EC| qh
(o) BT A C i A wqTs g (ferera) gqref
(|) (|) (|) (|) AT
NBS-5/U"dT0H—5 19.66 4.22 1.18 2.82 1.80 90.39 9 .61
DMR-03/STTHIR—03 35.65 4.72 1.18 3.12 2.02 89.75 10.25
DMR-3/SITHIR—3 27.86 4.06 1.24 3.38 2.00 88.76 11.24
Brown A-59/8T39 T—59 17.07 3.62 1.10 2.40 1.42 88.99 11.01
59 24.40 4.32 1.34 2.72 1.72 89.37 10.63
U-3/9-3 25.82 4.60 1.36 2.66 2.00 89.43 10.57
S-11/TH—11 17.98 3.90 0.90 3.40 1.86 88.97 11.03
CD (P=0.05)/ 1.996 0.337 0.123 0.468 0.207 0.435 0.420
HET (Y1=0.05)

35

ALPILI—Gr e e



w Annual Report 2017-18

HHIAGT
ICAR

The different physical characters of 17 strains
of oyster mushroom were recorded significantly
different having maximum weight (21.50 g) and
pileus diameter (7.77 cm) in P-27 and minimum
(1.90 g and 3.0 cm, respectively) in P-5. The
highest (0.60 cm) pileus thickness was observed
in P-32, P-38, P-25 and P-53 whereas it was
minimum (0.30 cm) in P-6, P-42, and P-3. The stipe
length and diameter was highest (6.0 cm and 1.50
cm, respectively) in P-28 and P-38 whereas it was
lowest (1.50 cm and 0.40 cm, respectively) in P-5
and P-6, P-3 and P-10 (Table 2.19).

The treated white button mushroom was
stored in different capacity PE (150 guage) at

AR G & 17 T A A= 4ifae srerar
ANIRS O BT eI fhar T RH di-27 #
HferheH R Td Y B A (hA: 21.50 TTH Td
7.77 THL) TAT Gi—5 ¥ R[AGH R T4 G BAD AT
(sPHeT: 1.90 UM UG 3.0 HHI) <@ AT | A GI-32,
Gi—38, U125 TT UI—53 H Af¥Haq G B Alcls
(0.60 THY) UrE TE el uE di-6, M—42 7 -3 H
=IATH (0.30 L) oY | G & T IAAAT o D FAdTg
IR =N Wief W28 9 W—32 # e 3Mfdd (HH:
6.0 9HI. TG 1.50 L) o a&l di—5, di—6, U—3 T
Gi—10 H I AT (HHT: 1.50 FH. T 0.40 |HI.)
g fhar T (Qrferdt 2.19) |

IUAIRT The g1 G Bl AR AT HH ATIH
TR faff=1 ermar @ dfelgemreid (f1g) (150 1) St

Table 2.19. Physical characters of different strains of oyster mushroom

arferdt 2.19: A G 3@l Awwd @ (A= €1 @ A6ifds 1o

Strain/¥< = Characters/ 9T
Weight Pileus diameter Pileus thickness Stipe length  Stipe diameter

(g) (cm) (cm) (cm) (cm)

AR G A P A G BAD P Al a1 B ddls a4 &1 AN

(o) (@) (@) (|f) (@)
p-28/d1—28 7.56 4.80 0.50 6.00 1.10
pP-27/d1—27 21.50 7.77 0.50 5.50 1.20
P-32/d1—32 12.90 6.00 0.60 4.50 1.10
P-47/d1—47 9.87 5.00 0.50 3.50 1.00
P-38/d1—38 13.50 6.50 0.60 3.00 1.50
P-6/d1—6 5.16 5.00 0.30 2.00 0.40
P-36/41—36 19.56 7.17 0.50 3.00 1.50
P-16/d1—16 7.50 5.00 0.40 2.50 0.50
P-25/d1—25 15.90 6.80 0.60 4.50 1.30
P-42/d1—42 4.20 4.00 0.30 2.50 0.60
P-40/41—40 9.63 5.00 0.50 5.00 1.00
P-5/d1—5 1.90 3.00 0.40 1.50 0.50
P-3/41—3 4.75 5.00 0.30 2.00 0.40
P-53/d1—53 4.60 3.30 0.60 1.50 0.50
P-10/91—10 7.20 5.50 0.50 2.00 0.40
P-45/d1—45 5.60 4.00 0.50 2.50 1.30
P-23/d1—23 10.50 6.80 0.57 2.00 0.50
CD (P=0.0 5)AT<r (@i=005)  0.600 1.086 0.172 0.877 0.179
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ambient and low temperature. It was observed
that the mushrooms stored in 200 g and 400 g
capacity had a better shelf life both at ambient
and low temperature compared to higher capacity
(600, 800 and 1000 g). The white button
mushroom was treated with 0.2% citric acid for
5 minutes followed by packing in different
capacity PE bags at ambient (18-20°C) and low
temperature (4-6°C). It was observed that the
mushroom has a shelf life of 6 days at ambient
temperature as compared to 10 days at low

:

—4—NBS-5
~@-DMR-03
=e=DMR-3
=+é=Brown A-59

Moisture loss (%)
s B 8 &8 8 8 38 8 8

=3
——5-11

o 4 2 25 28 47 69 12 74
Drying period (Houirs)

Fig. 2.22. Moisture loss (%) in different strains of
button mushroom during sun drying
o3, 222, e W @ (A= € A gu & gam
® SRE T ¥ fiRge
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Fig. 2.23. Moisture loss (%) in different strains of
button mushroom during cabinet drying
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Fig. 2.24. Drying of button mushroom at different

temperature after dipping in KMS (0.5%) for 5 minutes
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temperature. Oyster mushroom (Pleurotus
florida) was stored in different capacities of PE
bags at ambient (18-20°C) and low temperature
(4-6°C). It was observed a shelf life of 5 days at
ambient temperature having maximum PLW in
600 and 800 g bags compared to 200 and 400 g
whereas the shelf life was more than 20 days at
low temperature storage conditions.

Drying experiments on white button
mushroom comprising treatments as control,
blanching (5 minutes), KMS (0.5%), Citric
acid+Ascorbic acid (0.5%+1.5%) and unwashed for
drying revealed that the drying was fast in
blanched compared to other treatments. The
colour was found to be better in the KMS treated
mushrooms (Fig. 2.25a).

The maximum moisture (90.93%) was
recorded in DMR-03 and minimum (88.80%) in
U-3 after 74 hours of sun drying of different strains
of white button mushroom (Fig. 2.22). In cabinet
drying the highest moisture (91.38%) was
recorded in NBS-5 and lowest (88.09%) in DMR-3
after a drying period of 26 hours (Fig. 2.23). In
cabinet drying the drying period was one third to
that of sun drying because of continuous heating
and drying whereas in sun the material has to
keep inside in the evening. At 30-°C it took 45
hours for drying of white button mushroom after

-itric acid + 1.5 % Ascorbic acid

0.5 % Sodium benzoate

DI 2 | R TR GH (GYvicT Borlfes) Bl A
(18—20° ¥.) AT HH ATIHA (4—6° H.) WR fafer=T erwar
et N (PE) Sl # wosTRT o 721 | I8 rm 1am
& A= aEE WG @1 5 el 9 gRfe
JUSRYT fhaT ST AP &, UL 200 TAT 400 TTH Bl
T H 600 TAT 800 ITH aTel el & AR H 3T Bl
grRfT Y, SEfh HH ATIAN TR ISR B IR G
B eI STy Jterar Sited Hret 20 foAl 9 o e
9T TAT |

¥ qe YR B G & forg fy Ty g §
=T & A AT (T u | [SuATRd @91 (5
fi1e), duAvd (0.5 ufiema), fafes s + Twaifd®
3+ (0.5 UfCIerd + 1.5 UfIerd) §RT SU=TRT qer fo=r
el Rl BT eI B 7 iR I U T fF
STET &AM fhU 7T Gr STed] S & 98] s
A SUIRT gl § Y@ P 91 d8aR I Ul Tl
(Rra. 2.25a) |

AHE g G & A= Al 3T U 3 @ B
74 Ec 978 AfHTH TH (90.93 UfTerd) SUANR—03 H
3R =IAaH TTHT (88.80 Tfcrerd) J—3 # Urg g (oA, 2.
23) | 98I, Dfeic SR ¥ 26 €S AW & 914, IfeHaq
T (91.38 URTE) TASIUH—5 ¥ 3R =JATH T+ (88.09
Tfcrerd) SITHsR—3 H TS T8 (st 2.24) | Bfde SRR
H @ @ Al gu § @™ & el U faws off

> [on o
> -

9
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Fig. 2.25. Effect of pretreatments and drying temperature on quality of dried white button mushroom
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dipping in 0.5% KMS for 5 minutes whereas the
drying period was 30 hours at 40 and 50° C and
25 hours at 60°C (Fig. 2.24). The quality of the
dried material was found best at 40 and 50°C (Fig.
2.25b).

Added
their

Value
and

Development of Novel
Products of Mushrooms
Evaluation during Storage

Formulation and process optimization of
Mushroom Snack-Bar

Twelve formulations of Mushroom Snack-Bar
containing varying proportions of mushroom
powder (0-30%) and sweeteners (Jaggery and
Honey) (40-50%) were prepared (Table 2.20).
These were subjected to sensory evaluation for
different sensory attributes by a group of sixteen
panelists. Sensory attributes like colour &
appearance, flavour & taste, texture & mouthfeel
and overall acceptability for all samples were
assessed using nine point hedonic scale. Mean
sensory scores, for different levels of mushroom
powder and sweeteners in energy bar samples,
for all the sensory characteristics were more than
the minimum acceptable score of 5 (Table 2.21).
Different levels of mushroom powder and
sweeteners brought significant variation in the
mean sensory scores of colour & appearance,
flavour & taste, texture & mouthfeel and overall
acceptability. Although, the mean sensory score
for color and appearance for mushroom bar
prepared with no mushroom powder added and
50 % sweeteners (7.45) was higher as compared
to other formulations, but sensory scores for taste
& flavor, texture and mouthfeel and overall
acceptability were significantly higher for
mushroom snack bar prepared with 20 %
mushroom powder and 50 % sweetener (7.45,
7.27 and 7.36, respectively). Thus, mushroom
snack bar prepared with 20% mushroom and 50%
sweetener was found to be most acceptable based
on sensory data. This nutrient rich Mushroom
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FIfPh SHH AR A9 AR Y&H 3N STafh ega H
JEM W G Pl A S FHY A7ax G ISl o |
30° 9. AU WR, 5 e & forg 0.5 ufcrerd suATH H
i @ 91 9%< 9e gH Pl GE H 45 €S B
HAA T T4 40° TG 50° Hfeqad ATIHA TR F@T
BI AT 30 b AR 60° HcHIH TTIAN UR FRAT Bl
rafdy 25 €S off (R 2.24) | I Y G BT o
40° T 50° WfeTT AIHH TR\ IS UE TS
(fr=1. 2.25b) |

g 3 999 Y aftha Iaurel &1 fasra va
HUSRYT § SADT YA HA

TIGH FE JIV BT [T907 0T GISIT SIgF A7

A= arure # AereH uTSeR (0—30 Uferd) 3R
e (T$ vd ¥8]) (40—50 Ufererd) &1 fema
YA AT GH Fdh IR & el 12 BRI daR
P T (AfereT 220) | U9 W WA B Al
faRvet & g 7 Twex At Fad ot @ forg
SIPT Al HaT | A1 @Ise gSifFd Wbl BT ITART
PRD T BRI & forg 37 T fzamae, g gd
e, AR Td AIRSABIA 3R Hel WDl o™
HIST O BT AHe [HAT TAT| FIRRA Ul IR
TAT H AR TSR IR HIoud & = Rl & forg
5 & ~gAqH WIHT TR I A o7 (Aiferdt 2.21) |
AIHH ISR 3R Wiead & faf=1 =Rl gRT 41 ud
fa@ree, gug ud e, WA Ud A% a2l del
WG & AT FId] ThR H oo+ f=ar urs
TS | TN, 3T B @ gt H faAT g uree
Bl AR 3fiR 50 Ufierg WieTd &1 fAae? TR 3
g AYHH IR & forg 37 9 feamae &g &fid wadl
PR PHE! ST AT elfdh 20 Uferd HAered TSN 3R
50 TfTeRT e Pl AR IR B T8 AIReH Fh
IR ¥ Wre Ud I, G T2 ASABIA AR fel
WHRAr & foIy HI TR Ieolawd wU | BEl
SITST o (SHHRT: 7.45, 7.27 Ud 7.36) | 3T HI4T ST &
TR TR 20 VeI Gl USSR iR 50 Ui wieasi
% AT IR BT TS AYRRH Fd IR Faied Wbri
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Table 2.20: Formulation of mushroom snack bars (g/100g)
arferdT 2.20: G Fa IR T B A (I /100 TFT)

Treatment Mushroom Powder Sweeteners* Rolled oats Puffed Rice
STAR gH UISsY ey oS W8 qhs dad
T1/éM 0 40 22.5 22.5
T2/212 45 20 20
T3/213 50 17.5 17.5
T4/34 10 40 17.5 17.5
T5/815 45 15 15
T6/<l6 50 12.5 12.5
T7/7 20 40 12.5 12.5
T8/cl8 45 10 10
T9/219 50 7.5 7.5
T10/S110 30 40 7.5 7.5
T11/SM11 45 5 5
T12/3112 50 2.5 2.5

Levels of other ingredients: Roasted Peanuts 10 g and nuts 5g per 100 g in each sample
*Sweeteners = Honey and Jaggery (1:1)

3 FHCHI Bl W YJb T H 10 T Y+ §Y JABell S AT 5 Y A Ui 100 T4 &1 YA febar 1
*Wead: wEe 1@ TS (1:1)

Table 2.21: Sensory evaluation of Mushroom Snack Bar (Based on 9-point hedonic scores*)
AIfIdT 2.21: AMEA FF IR T WAL JIIdH (9 WIZT TSI1H THIX B ITENR UR*)

S.No. Snack Bar formulation Color & Taste & Texture & Overall
Mushroom % Sweeteners %  Appearance Flavor Mouthfeel Acceptability
R P IR BT T ¢q w@iq g4 NACEIRYC o werfdar
HIH_A % e % feemae e EISE LI
1. 0 40 7.27 5.82 6.09 6.59
2. 45 7.32 6.27 6.45 6.73
3. 50 7.45 6.36 6.55 6.82
4. 10 40 6.50 6.55 6.36 6.55
5. 45 6.64 6.64 6.64 6.82
6. 50 6.45 6.64 6.73 6.64
7. 20 40 6.45 6.73 6.55 6.73
8. 45 6.27 6.91 6.64 6.64
9. 50 6.73 7.45 7.27 7.36
10. 30 40 6.36 6.45 6.09 6.27
11. 45 6.27 6.32 5.73 6.09
12. 50 6.09 6.36 5.91 6.14
CD (0.05)/ 0.892 0.785 0.835 0.662
HTE (0.05)

*|ike extremely-9, like very much-8, like moderately-7, like slightly-6, neither like nor dislike-5, dislike slightly-4, dislike moderately-
3, dislike very much-2, dislike extremely—1

*JId URig—9, JAf¥d THe—8, AJfeld ©U W THG—7, JMMf¥d R W THe—6, 7 aI gHg AR 7 & ATudc—s, 3MMd wu 4
qAIHE—4, HfId ®U ¥ ATUHG—3, AfH AIHE—2, AAH ATIHE—1

ICAR-Directorate of Mushroom Research
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Fig. 2.26. Different formulations of Mushroom Snack Bars

faa. 2.26. AET HH IR > AT Br{dwE

Snack-Bar was found to have nutritional
composition as follows; carbohydrate (54.65 g/
100g), protein (14.32 g/100g), fat (7.39 g/100g),
crude fiber (1.8 g/100g), ash (2.16 g/100g),
energy value (342.39 Kcal/100g) and Vitamin D
(197.34 1U/100g) (Table 2.23).

Formulation and process optimization of
Mushroom Soup-Mix

Four formulations of Mushroom Soup Mix
containing varying proportions of mushroom
powder (10-40%) were prepared and subjected
to sensory analysis for different sensory attributes;
color, body/thickness, aroma, taste and overall
acceptability. Mean sensory scores, for different
levels of mushroom powder in soup mix samples,
for all the sensory characteristics were more than
the minimum acceptable score of 5 (Table 2.22).
Different levels of mushroom powder brought
significant variation in the mean sensory scores
of color, body/thickness, taste and overall

u1g TS | Wiftedmar | RYR 39 WA Id qR H T
O S UBR U TN FHIETEISSC (54.65 TTH /100
M), WE (14.32 T /100 TTH); I4T (7.39 TTH /100
TH); TS T (1.8 TTH /100 TTH); HRH 3fal I (2.
16 TTH /100 TTH); Sroll A (342.39 fhal HaART /100
) TT fIeTi ST (197.34 3M$g,/ 100 UT) (dTforan
2.23) |

gerey €y fysor &1 faarer va gfemar
ARl T

GH USSR Bl fAM= AT (10 | 40 UfeE) &
A1 FAIHH G4 A0 & IR BT GIR fby 7Y
IR faf=1 oY [ont @1 <1, 91ST /e, G,
WIe Ud Rl Wbl & forg Hae! fageryor faar
T | |/ as! faRivaret & fog qu s A |
HAYHH UTSe} & A= TRl 2q i d Fadl TR 5 &
=ATH WP TR A TG o7 (A1feradt 2.22) | Gl
AT WIHH USeY & I wWRi R OI,
FIET/ MeTH, W@E AR ol WA & A ad Fal
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acceptability. However, there was no significant
effect of varying levels of mushroom powder on
the mean sensory scores for aroma. Although the
sensory score for color was better for the soup
mix sample containing 10 % mushroom powder
(7.81), scores for body/thickness, taste and over
all acceptability were higher for formulation
having 20 % mushroom powder (8.25, 8.16 and
8.03, respectively). Thus, Mushroom Soup Mix
formulation containing 20% mushroom powder,
40% corn flour, 25% milk powder, 8% salt, 3%
sugar, 2% black pepper, and 2% oregano was
found at par as compared to other formulations
based on sensory properties. The optimized
formulation of Mushroom Soup Mix contained
nutritional composition as follows; carbohydrate
(56.13 g/100g), protein (11.79 g/100g), fat (4.78
g/100g), crude fiber (3.54 g/100g), ash (12.6 g/
100g), energy value (314.65 Kcal/100g) and
Vitamin D (692.91 1U/100g) (Table 2.23). This
mushroom soup mix can be prepared by mixing
in 14 times volume of water and boiling at low
flame for 5 minutes stirring continuously.

R H Ieoiar i F=id1 a8 T8 | Beifd, G &
o i aa Gadl ®pR IR GHI 3fd] HYHH ISR B
faf= W BT B Sool@ I UM @A BT A8
e | qenfy, 10 ufiera g arSSI arel gu s
T @ forg 7 faRIvaT 2g Fad) WhR (7.81) FEl JEaR
T STdfdh 20 UFTeTd Gl UTS SR alel U 8707 g7 4
ST/ TMRIUH, e AR el Wbl Bg Haal WhIR
(SH¥eT: 8.25, 8.16 Td 8.03) IBCR o | 3T Hoe! faRreamaii
F IR TR 20 YR G IS, 40 Ufderd Jaeh
3A1eT, 25 Ufaerd gy ursey, 8 Ufderd T\, 3 ufaerd
A0, 2 gfaerd drell A SR 2 gfderd ST &f
A PR TR fHaT FeRed U AT B 3
BRI I AR AT AT | WA U fHsT & 5
BT BT UVl 07 59 YHR o : HEIEESC
(56.13 ITH /100 UM); WA (11.79 T /100 TTH);
I (478 U /100 TM); HE N (354 I /100
TTH); W 31qAT IRG (12,6 TTH /100 TTH); Hofl A9
(314.65 et DRI /100 ) TT fae®= S (692.
91 3 (1U) /100 TTH) (ATFeTT 2.23) | ST HLHH
RSTOT BT U1+l BT 14 O AT W {1 S U™
e T% TR 4R ofe 1R SaTaa TR T S
AT § |

Table 2.22: Sensory evaluation of Mushroom Soup-Mix (Based on 9-point hedonic scores*)

AIfABT 2.22: AIHA AU G & YU fA501 &1 GaET YeAaida (9 @ize s IR & IER o))

S.No. Soup Mix formulation Color Body/Thickness Aroma Taste  Overall Acceptability
H4d. qu fsor wr{dwE T CISIPAICILE] g @i g R
1. 10 % Mushroom 7.81 7.38 7.19 7.31 7.28
10 wfrerd A=A
2. 20 % Mushroom 7.50 8.25 7.06 8.16 8.03
20 Gfaerd AeTHA
3. 30 % Mushroom 6.88 7.19 7.19 7.25 7.22
30 Ufera AeTHA
4. 40 % Mushroom 6.75 7.19 6.63 7.16 7.19
40 U HIReA
C.D. (0.05)/ 0.716 0.707 NS 0.692 0.686
AT (0.05)

*like extremely-9, like very much-8, like moderately-7, like slightly-6, neither like nor dislike-5, dislike slightly-4, dislike moderately-

3, dislike very much-2, dislike extremely-1

*STAfSd UiE—9, AP THe—8, Wfold WU A yHe—7, AP IR W THe—6, 7 d g 3R 7 & AqHe—s5, AMd w4 A

AYHAT—4, FfeId ®U F ATUHEG—3, ATH ATHGT—2, JAMD ATIHE—1

ICAR-Directorate of Mushroom Research
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Mushroom sauce
Mushroom tomato sauce -
Mushroom jam |

Fig. 2.27. Value added products of mushrooms
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Nutritional evaluation of value added

products of mushrooms

Apart from Mushroom Snack Bar and
Mushroom Soup Mix, other value added products
of mushroom such as, Mushroom Nuggets,
Mushroom Bhujia, Mushroom Papad, Mushroom
Chips (Baked and Fried), Mushroom Candy,
Mushroom Preserve, Mushroom Jam, Mushroom
Sauce and Mushroom Toffee were also
standardized in laboratory (Fig. 2.27). These

Er P g JlEa scyigl s giYOTE
G

AYRAH T IR 3R ALHH U 8107 & 3refrar
YA & I o diRid IcUTal oid fob Heres 9fsar,
IR YISTAT, AYRRH UTTS, HHH e (1 21 Tl
B3), TRGH US|, AYHH IRl AYHH S, AIHH
TS TAT HYHH DI BT GANTRIEAT H HITD BT
o T (. 2.27) | 39 ST&T BT 39 UIgoT 07}
@ forg faeeryor fpam o R Ui, o, Frefergse

Table 2.23: Nutritive Values of Mushroom Based Value Added Products

arferdt 2.23: T reRa Jed dftfa SRl @& gule a

S. Nutritional component Protein Fat Carbohydrate Fiber Ash  Vitamin D  Energy

No. (g/100g) (g/100g) (g/100g) (g/100g) (g/100g) (IU/100g) (Kcal/100g)

. UIYfid Guce = qgl  BIdlESS T I S4EC I 1A 1 : s i Soll

9.

1. Mushroom Snack Bar 14.32 7.39 54.65 1.8 2.16 197.34 342.39
HH Hd IR

2. Mushroom Soup Mix 11.79 4.78 56.13 3.54 12.6 692.91 314.65
qIeH U Ao

3. Mushroom Nuggets 26.24 3.07 56.17 4.38 4.83 522.7 357.26
TRH  afea

4, Mushroom Bhujia 9.2 30.41 51.14 3.45 4.29 655.87 515.08
qIReH Yo

5. Mushroom Chips (Fried) 26.63 19.62 36.64 5.23 4.69 337.64 429.64
HqereA I (Tt §9)

6. Mushroom Chips (Baked) 36.73 1.74 51.02 9.2 7.92 367.67 366.64
woreH st (47 g9)

7. Mushroom Papad 19.38 3.16 57.79 1.23 7.32 525.4 337.07
HH UUs

8. Mushroom Candy 3.06 1.4 60.02 1.2 0.36 206.43 264.92
HITHH DHUST

9. Mushroom Preserve 2.71 1.24 53.26 1.06 0.32 183.18 235.08
HIMH HRedT

10.  Mushroom Jam 1.57 1.0 57.04 1.07 0.55 308.43 243.45
rHH OiF

11.  Mushroom Sauce 3.14 3.8 11.16 0.2 2.59 89.61 91.4
HIOH TcH!

12. Mushroom Toffee 2.84 1.63 84.65 0.36 1.34 225.56 364.6
HITHH Il

ICAR-Directorate of Mushroom Research
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products were then analyzed for their nutritional
components including protein, fat, carbohydrate,
crude fibre, ash, vitamin D and energy value. It
was found that the protein content of these
products varied from 1.57g/100g in Mushroom
Jam to 36.73g/100g in Mushroom Chips (Baked),
fat from 1.0g/100g in Mushroom Jam to 30.41
g/100g in Mushroom Bhujia, carbohydrate from
11.16g/100g in Mushroom Sauce to 84.65g/100g
in Mushroom Toffee, crude fiber from 0.2 g/100g
in Mushroom Sauce to 9.2 g/100g in Mushroom
Chips (Baked), ash from 0.32g/100g in Mushroom
Preserve to 12.60 g/100g in Mushroom Soup Mix,
Vitamin D from 89.61 1U/100g in Mushroom
Sauce to 692.91 1U/100g in Mushroom Soup Mix
and energy value from 91.4 Kcal/100g in
Mushroom Sauce to 515.08 Kcal/100g in
Mushroom Bhujia (Table 2.23).
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FS T, G AT W, [JerfiE S ol ol 9
S o | I Ui AT S S Iaral H YIS & A
HIRAH S § 1,57 UTH /100 ITH I IHR ARG fored
(41T 8%) ¥ 36.73 UM /100 UTH T UTg 5, a1 DI
AT HIHH O1F | 1.0 TTH /100 TTH F ABY AIHH
T # 30.41 UTH /100 TTH Th; ARSI FIHH
T | 11.16 TTH /100 TTH H b HIHH ST H 84.
65 UTH /100 UTH TP; The 3T AYHH Fe-l H 0.2
YT,/ 100 I A AP AYHA @ (0 83) H 9.2
T/ 100 TTH Th; I 3T 9 AT IRl H 0.32
Y /100 T A PR ATHA qU 107 H 12560
U9 /100 U dh; @ S 796H a1 H 89.61
3MEY/ 100 U A oIdh? ANRGA 4 8101 H 69291
3MEY /100 T T&b AR Holl A FUHH TSl H
91.4 THel BART /100 UTH I PR AYRA YoTAT H 515.
08 el HeANT /100 I T GrT T (ArferadT  2.23) |

ALPILI—Gr e e



MAnnual Report 2017-18

ICAR

3. TRANSFER OF TECHNOLOGY
3. QENPEST BAId0T

1. Training programmes conducted

During 2017-18, the directorate organized
eleven on-campus and off-campus training
programmes (Details in Table 3.1) for farmers,
farmwomen, entrepreneurs, officers and
scientists of KVKs/ SAUSs.

Training programmes for entrepreneurs
and farmers

Two training programmes each on mushroom
cultivation were organized for entrepreneurs and
farmers during 2017-18. More than 200
participants attended these four training
programmes from different states of the country.

Training programmes and achievements
under TSP and NEH

Three training programmes for tribal people
from different tribal beneficiaries were
conducted at ICAR-Directorate of Mushroom
Research, Chambaghat, Solan (HP) in 2017-18.
Total of 53 tribal farmers from Kinnaur, (H.P),
Ranchi, Simdega, Hazaribagh (Jharkhand), Basti,
Dhamtari, Rajnandgaon, Abhanpur
(Chhattisgarh), Jamui, Madhubani, Bhairogang
and Sambha (Bihar) participated in these training

1. mafora ufRerr srfsa

¥ 2017—18 & ERM, Fewmed gRT Sy fasm
Pl qAT I PN Reafaradl & sieiRal g
Jgnfet den fram, Hivg wfteret o sl @
o Tt 11 JAF—Hw 3IR JATH—hro UfRIETor HRish
TS by T (drferar 3.1) |

Safil 9 fear « fav gl srfsa

¥ 2017—18 B SR ST IR fHaA™ <=1 >
fore w1 Wil R <1 Uferor BrRismH SN
U T | 59 TR Uferor BRiGH # <9 & fafi= et
| 200 | Y arfdr uferrrt =1 W foram |

SIS SU—ATSHT (TSP) Ud USUd @ d&d
gyRrerer srisy ya Suaferar

¥ 2017—18 & QR HIHIIU—GH ST
e (ICAR - DMR), TFTETE, AT, fRHmeer uar #
fafir=1 ST arTfaal @ forg i fdieror erdea
SRR T 7T | 377 UfNeror wrishat # fareiR (ReTerer
g<90); M, RIS, E9RENT (SIREUS); I, S,
RISTHEIN, SHQR (BNTE); SIS, FeaHl, AR
T AT ([98R) ¥ Y el 53 Soi g fardr =
AT foram | Ufietor Srishd H 9T o arel fsm=t &

Fig. 3.1 & 3.2. Practical demonstrations to trainees during training programme

a3 3.1 9 3.2. aRiET FRAHAE & JIRE AR @ oy grifre weeia

ICAR-Directorate of Mushroom Research
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Table 3.1. List of training programmes organized by the ICAR-Directorate of Mushroom Research, Solan (HP) during 2017-18
BT 3.1. 2017—18 B IRM ALH.IT U~ 3 . Hieq (F9) g1 smaifoa ul¥ieor srisal a1 A

SI. No Date Training Number of Course Director and
trainees Coordinator
4. aE wf¥reror afRiegal &1 grewshd FRe SR
N1 qHdddh
1 4-6 May Individual hands on training on spawn production 1 Dr. Mahantesh Shirur
Mr. Sudheer Kumar Annepu
4—6 TS T g9 i WiH Icares Ufdrefor 1 S wEre R
N IR FIR =7
2 17-26 May Training on mushroom cultivation technology for 59 Dr. V. P.Sharma
entrepreneurs | Dr. Mahantesh Shirur
17—26 W3 Sl & foy wered Wl denfira W) gl 59 Sf 1 a1 et
S wEre R
3 14-20June Training on mushroom cultivation technology 48 Dr. Mahantesh Shirur
forfarmers I Dr. Anupam Barh
14—20 57 feami & fou wered @dt denfirer w® ufder- | 48 S were RR
SUEFALICE
4 12-18 July Training on mushroom cultivation technology for 17 Dr. B.L. Attri
scientists and SMSs of KVK and SAUs Dr. Mahantesh Shirur
Mrs. Shailja Verma
12-18 e DdIP AR TATY & ISP IR TATHCH & forg 17 St fivet o=
qYHH Wl e 1R ufderor S wEre R
sfeelT Sreton At
5 9-11 August  Training on mushroom cultivation technology for 11 Dr. Mahantesh Shirur
tribal farmers under TSP scheme of ICAR DMR Solan Mrs. Shailja Verma
9—11 K AIPII—G I, e @ Sgadl Jor & ded 11 Ell
afeardl fpamt & forg #eren el denfirat o g S Sreron gt
6 9-11 August  Training on mushroom cultivation technology for 30 Dr. Yogesh Gautam
farmers from North-Eastern States under NEH scheme Dr. Anil Kumar
of ICAR DMR Solan
9—11 3T q@aﬁq G, AT @I TIRYd Al & d8d 30 SIRIN KRG
IIR—YAT Al B Bl & oy FAered el s SIS HAR
LR INE
7 20-26 Training on mushroom cultivation technology for 42 Dr. Satish Kumar
September farmers- || Dr. Anil Kumar
20—26 AR Al & oy 7ered Wl daeiies UR HiRTeTor- || 42 SIIGRINECUIN
S AT /AR
8 14-23 Training on mushroom cultivation technology for 58 Dr. Shwet Kamal
November entrepreneurs—ll Dr. Mahantesh Shirur
14—23 TR S & oy wered @l dienfirer 9w aferr- || 58 Sf wId HAA
S AT R
9 14-16 Training on mushroom cultivation technology for 8 (6+2) Dr. Mahantesh Shirur
December tlgilt\)ﬂalifsarlmers under TSP and NEH scheme ofgICAR Dr. Anuradha Srivastava
olan
14—16 fedaR  SUAU 3R WHAFU—G AT, Ao BT vFasva 8(6+2) SRR NI NICN
IS & ded afedrdl fearl & forg #ered SIRC GG IR
Wil e o= afreror
10 22-24 February Training on mushroom cultivation technology for 35 Dr. Satish Kumar
(2018) tribal farmers under TSP scheme of ICAR DMR Solan Mrs. Shailja Verma
2224 GRAY  HIHIGU—G I, Alew P gl Ao  dgd 35 S T HAR
(2018) anfearst foami @ forg wered @t drenfira o ufdreror Sfieell Sreton aHt
11 22-24 March  Mushroom cultivation programme at KVK Selesih, 20 Dr. Anil Kumar
2018 Aizwal, Mizoram under NEH grant
22-24 WY UgQd 3 & d8d ddld AellNE, Uorard, MASiRy 20 Sf 31 HAR
2018 H Tred Wl drdmA

TSP: Tribal sub plan/&TguT: uﬁwﬂdlq E‘q IoTT

NEH: North Eastern Hill States/ IR g BT Y
KVK: Krishi Vigyan Kendra/@dle: fasm oy

SAU: State Agriculture University/Udeg; 158 $fY fazdfderera

ALPILI—Gr e e
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Fig. 3.3-3.6. Organisation of different training programmes at ICAR-DMR, Solan
foa. 3.3-36. MU, daa ¥ fafr= ulRieor sfsa &1 smaee

programmes. Critical inputs required for
mushroom farming were distributed to the
farmers attending the training programme. A
complete set of literature of ICAR-DMR, Solan
was also given to the trainees.

Two training programme on mushroom
cultivation technology for the residents of North
Eastern States were conducted at ICAR-DMR,
Solan in which 32 participants were imparted
training.

2. Mushroom Mela-2017

One day National Mushroom Mela was
organized on 10™ September, 2017 as a flagship
activity of the directorate. It was inaugurated by
Sri. Suresh Chandel, Honorable Member,
Governing body, ICAR. Dr. Rajbir Singh, Director,
ICAR-ATARI, Ludhiana was the Guest of Honour. It
was attended by about 1100 farmers,

ICAR-Directorate of Mushroom Research
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GH DI WAl B oIy STAe) Heedqul 3TeTHl Pl faaRor
forar | g9a |rer & ufiegelt @ MHeIu—g
ST Q=™ (ICAR - DMR), TwTeTe, AIdT &
Y1l BT Teb qof e A fer |

AR It & AR & fog wrgpergu—ge
eI FISRITET (ICAR - DMR), FHTETE, | H Gwl
el Uit o= <1 ufierer sridH st fhg Ty
T @t 32 Uit = 9T form |

2. g HdT 2017

feemera @1 eruoft wfafaf & wu & fe=id 10
TR, 2017 BI U faadia ISR Gy et rarford
far TaT| SHPT ST A PRI g, AL
AR, RN e, IRA™ BN s gy o
T | 39 RIE # . IedR g, feeres, wigergy
— Jer), gt e sfafr o | 59 Friwa 4
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Fig. 3.7. Sh. Suresh Chandel, Hon’ble Member,
Governing body, ICAR inaugurating the exhibition
during mushroom mela-2017
fom. 3.7. st YRY 979, 9 |ew, afT 1L,
ALF.IATU. A AIHHA HAT-2017 d IR YT BT
Jqdred fear

farmwomen, mushroom growers, researchers,
extension workers and businessmen from various
states viz, Himachal Pradesh, Haryana, Punjab,
Odisha, Maharashtra, Rajasthan, Andhra Pradesh,
Delhi, Karnataka, Assam, Bihar, Kerala and Tamil
Nadu. The representatives from 19 different states
of India attended the mela.

3.9.

V.P. Sharma
explaining to the chief guest and guest of honour

Fig. Director, ICAR-DMR, Dr.
about the value addition in mushrooms and
showing the range of value added mushroom
products

. 3.9. FRY®, Mg u—garg ., st L. el
& fafy & 7ered ¥ Youaed & IR # 9ad gU

IR Jeuaftta #wred Sl & @ gy

49

Fig. 3.8. Dignitaries and stakeholders visiting the
stalls during exhibition

ffra. 3.8. el & SIH wroll &1 ST B drad
afafdr i g

a7¥, fI8R, Bxal g AfYerrg | ST 1100 AN A
STIHTHH], AR HRIGdT iR gy enfit o |
A ¥ IR & 19 fafd= ot & ufaf_fer | 9
fora |

10 fa=R 2017

{ HIL . 3. 0. -1 ST PRI, aeete, HWie-173

Fig. 3.10. Release of publications by the dignitaries
during the national mushroom mela-2017
. 3.10. IS HIRH AAT-—2017 & QIRTE TOHN
IReA gRT YSTIT &Y fawi==
B W TP YSeHT BT IS fbar war forH

ALPILI—Gr e e
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An exhibition on improved technologies of
mushroom cultivation and other related aspects was
organized in which various Govt. Organizations,
ICAR Institutes/Universities, financial institutions,
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 Sh.
Suresh Chandel inaugurated the exhibition.

In order to create awareness on various
improved technologies/practices of mushroom
cultivation among 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 Goshthi was 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 five (5) 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 five farmers
mentioned below were selected across India.

ggTaReT PRI waeas HRRI, R Idre, 9ol g
R BRI GIASAT A AU JFa bR/
grenfifeat /Saret o vl faar o ufermfiat
Pl AN IUALT PRTg | G A o JReT T=el o
e &7 SgEre B |

gfowfiral & = g @1 fafir s+=1a
gt /Al R SITedhdt &1 gord 3 &
ot feeITers &1 Sdre SHEA & WA SR BRIV Y
3R uferfiral & Twer I~1a drenfifeal &1 yee=
T |

G Hol & IR 9 H, Th fhar M &1
TS faham T oA T ITed! gRT G B
Wl H HEgH BT ST BT FERAA BT FHE
T SR e M| g Sredl g fer @
HARIAT BT FAE fIR9sil & G7et gRT A TSI
wu A fbar |

G Hel B SRM, e gRI &Us THH )
G P A § Fa=T AT DI U T AT G
S U H GHE DI WAl Bl UM H A fHAMl Bl
TTfreilerdr UeM & @ fofg uim yeTfaeiiel / Jar=dt
G IATEH] Pl QRIBR T by MU | ¥ IRy
< afvia 9= farEl o AT T |

of India.

Achievements of growers felicitated with “Progressive Mushroom Grower”

G ARSI DI SUdAfET i gifafid g SARS” REDR

Mrs. Oti Sitang Eko
St st Riei v st

She is a progressive mushroom grower from East Siang district of Arunachal
Pradesh. Her initiative of promoting mushroom production and consumption
in remote villages of Arunachal Pradesh through Siang Mushroom Growers
Association is praise worthy. Hard work together with determination to do = A
something different bore fruits. Her earnest efforts to promote mushroom cultlvatlon as a livelihood
activity among the people in Arunachal Pradesh is motivation for many people in North East region

award

ICAR-Directorate of Mushroom Research
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SRR STIET FACIT ST S0 Ua¥l & Ydi R fSTel 1 Uab WTfosiiel g Scdreds [ & | Rt Jeed
e AR & A1edd | AR0Meel Ua¥ & guad| Tdl H Y ITe AR @Ud Bl gerdl o H 77 gRI
BT TS UBA VISR & | S8 §RT G o & A1 B T3 Bl Hed Bl el [7ell | w0madt gae | Al
@ 9o rofaeT TR & wu H Gr @) Wl B gerEr < F 396 g B MY IeelE i YATEt | ARG
P galaR &3 & D AN BT Greare e 2

Mrs. Manorama Singh
sfrret e '
Ms. Manorama is one of the successful mushroom growers in Bihar who has
carved a niche for herself in a very short span of time. What started as a
small-scale seasonal cultivation has turned into a diverse mushroom
production unit. At present, her mushroom production unit is producing 500
Kg of fresh mushrooms per day and supplying mushroom spawn to the needy

in her area. Besides her mushroom entrepreneurship, she has trained many farmers who are
cultivating mushrooms in Bihar. Her earnestness to help farmers to increase their income and
providing handful employment opportunities to the youth has received much adulation in her region.
sl 7R R, I8R50 1 U Al YH Ic1ed & [STsid 980 HH F9d H 81 U Ip< JbH BIiiel
5T 2 | Ugel S8l 3 ofg WR R AT Afsordl B1 Tl Bl off 3fR 918 7 3= U fafde g Saure sars
DI AR B BT | IAAM 4, 3AD] G ST gebTs 4 YR fad 500 T, AT G BT Icdra fbar Sir 3@l
2 3R 70 §IRT 37U &3 H SRexawal dl G W DI Y DI S K& 2 | U1 G IRl b AT A1,
ST FARAT g1 f8R § G @ Wl DR dTel 3 fhAml Bl ufRieror fear 1m ¢ | fhari @ 3 &
FEI 3R ARl Bl USTIR o AR YaT B H Haq Bl D Ui geich] TRl Dl & H @AY A-Te fAell 2 |

Mr. Mann Singh Rana
1 #7191 f¥E xon

&%
el
w

Mr. Mann Singh Rana is an emerging mushroom entrepreneur catering to
the mushroom demand in North India. The most meticulously designed
environment controlled unit of the Madhav fresh foods is one of the largest
mushroom production unit in Haryana producing nearly 500 tonnes of fresh
mushroom per annum. The unit has set an example with their efficient production system, spent
mushroom substrate disposal and marketing chain management.

Y 99 R 0T SR MRA H G BT AT BT GRT B dlel U SHR gU G ST © | ST ARd hel Hed
M ¥ faIY U A fSSIr B g aiarer MR sdre € Sl b sk # Ww Scured o el a1 ghred|
# 9 Ue ® forad uft 9 o 500 T TSN R &7 ScaTed fHAT S W8T ¥ | TS g7 7T erd) Sere
JoTTell, e G UIMYR U Ud AT $jell Yae & el Udh 4% IMERYT Yd bl 7 & |

Mr. Ajay

=1 3ro1
Mr. Ajay, a Botany Graduate from the University of Kerala and Proprietor of
Surya Agrotek, Thiruvananthapuram, Kerala has established himself as a
progressive mushroom grower in South India. Mr. Ajay as a young agri
entrepreneur has set an example for young educated graduates to succeed
as entrepreneurs. In addition to the supply of spawn and mushroom, he also

ALPILI—Gr e e
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extended his expertise to establish mushroom cultivation units, impart training in mushroom
cultivation and value addition. Several unemployed youths adopted mushroom farming as a means
of income generation by obtaining training from him. His success story and activities have been
widely published through various print and electronic media.

1 39T IR favafdenerd & et fae ¥ wde & &R gat wied, fwardqd, avd & Afeld & | g9d
ERT W3 BT MR ART # U wfereliet fhee & w5 # enfid fosan 2 2 | va gar el & WU H ft oo
q STl & FU § AHAd] SIS B D fae 7 Ja1 FIaeh! & FHeT TP SETex0T U fohall 8 | Wi 3iR g
DI AT BT & AT AT g8l AU AT DI G WA SHISAT DI WRATTAT B, G DI Tl G oI
A ¥ G U e H 9T 7 | 39 TR0 Sd] 3d SRISHTR Jarsil = 31 Foid & w0 H T Weft
BT AYART 2 | TP Therdl BT BT IR TR o1 Aft= fire td geaeie 9ifsar 3§ gl g yaRa
o ar 7|

Mr. Mandeep Randhawa
1 AU Yerar
Mr. Mandeep Randhawa, has been a successful mushroom grower since 1991.
At present, his mushroom unit is producing 100 Kg each fresh oyster mushroom
and paddy straw mushroom per day. The mushroom production unit of Mr.
Randhawa houses well maintained state of the art spawn unit and mushroom
production facility at his village in Punjab. At present, his innovative marketing

approaches have enabled him to deliver his mushrooms to consumers across Punjab, Haryana and
Jammu and Kashmir. Further, he has popularised many post harvest products on mushrooms through
value addition.

s HAY <ETET 9 1991 ¥ UP Ahdl W IUEH o | IH H, 39D! G gebTs H Ufafas 100 fHam
3ATORER g 3R G YaATel Grl BT Scare fhdT ST R8T 2 | USTg & $99ab T1d | 571 e7ar &1 g Iare
SHIS H e 3K 3 371 Wi SIS iR Yra SR G ST B | IIA H, 301 FaI8] Arbie T ot
q A g, SRATON SR 17 9 HEHR # ISUHTTRNT BT GH BT 3Mafel Bt # ek gy ¥ | g 39 gRT Jed

HR T B G B 3D HAR ScdTal Bf W AHRT aom 717 7 |

3. 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 four exhibitions/
demonstrations in the year 2017-18 (Table 3.2).

ICAR-Directorate of Mushroom Research
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3. U /sy W gty o arfierd

AIPITII—GH e a2 (ICAR - DMR),
TREE, Aiad §R1 ~—2 geeif=al sk fasm wa
H Fafid wu & 9T o ST 8 i g el wdl
SHl & I G B T, GUT D IR H STEBRT B
TIR-YIR fbar S 9 | 39 gaR fafafear 4
AIPATI—GH SR [eeMerd, 2IwTene, Aol gRI
AR &1 Fglesd faarer far 1, yeprersr &1 fasp!
B TS SR UG ARl B IR H TGN BT TR
fobam T | ATpITIU—gH AU eerery, awrHre,
Al 7 a¥ 2017—18 b RN IR U1 / yeel=i #
T foran (arferat 3.2) |
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Table 3.2: Participation by ICAR-DMR, Solan in different exhibitions/ Mela’s
arferst 3.2: AIHIAITU—QIA gRT faffr=1 feam Al ik yeeifrar 4 wfowfar

2 Mushroom awareness campaign
2. YGH STaddl
3. Northern Zone Regional Agriculture Fair-2018

3. I S &FT BT AT 2018

4, Krishi Unnati Mela—2018
4. P I AT 2018

SI. No Name of the Event participated Date Place

HE. IS BT A fesi® LIk

1. National Mushroom Mela-2017 10 September 2017 ICAR DMR, Solan

1. IR R HAT 2017 10 fHT=R, 2017 WHIATI—GH e feemed

21 February 2018
21 EEQEIQ, 2018

23-25 February 2018

23—25 WA, 2018

16-19 March 2018
16—19 9T,

(ICAR - DMR), FwTeTe, e

ICAR-IARI, New Delhi

ATHATI—IRATT PV AT AR
(ICAR-IARI), g&T, 8 feeii—110 012
ICAR IIVR/ International trade center,
Varanasi (UP) . .
HIHITI—ARANT_ Feoll IFTHI R /
SCYYFA g8 Ay, aRVRIT (SR Ue)
ICAR-IARI, PUSA Campus, New Delhi
ATHATI—IRATT PV FGET AR
(ICAR-IARI), g&T, =18 fdeeil—110 012

2018

4. Mera Gaon, Mera Gaurav Scheme

‘Mera Gaon Mera Gaurav’ scheme launched
by Hon’ble Prime Minister during the 87t
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 4 scientists in
each team. Twelve villages around Solan were
identified for implementation of the scheme.

Fig. 3.11& 3.12 Scientists of ICAR-DMR, Solan visited farmers’ field to address their crop related problems

4. T AT — AT TR GIoHT

AT YA §RT ARG Y SHer aRyg
% 87d WU fAaH & 3R W URH DI Tg W
ME—HRT TR AT ThIH & e TIRTEAT A T
b Ufshar H <Iofl o & forg 9t demf-ep! grr Miaf
DI AP PRD g8l fhaAHl & AT AR FD H
B USdl B | WIHIJu—gH AU rewery,
TREE, Ao H 59 AT WHIH Bl AN B DI
fea # =1 $H w1g ¢ {5 geie § TR—AR dsiie
A o | AT DT AN BRA B Tolq Aler & AU
% IRE Ml B gEAH DI TS |

and educating school children on importance of hygiene under mera gaon, mera gaurav scheme
. 3.11 @ 3.12. A1 M9 A MR IO S dBd LS. I1—GI 1, diad @ duiel gRT fRuEl @ a3 9
B O G IRy &1 g aor fdenffat « W@wsdr @ "Ed R Srreddr A
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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 experts from KVK Kandaghat were
involved during special meetings and goshtis
under the scheme.

5. Mushroom awareness
ICAR-IARI, New Delhi

campaign at

ICAR-Directorate of Mushroom Research,
Solan organized Mushroom Awareness Campaign
on 21°* February 2018 at Vegetable Science
Division of Indian Agricultural Research Institute,
Pusa, New Delhi. During the event, mushroom
production technologies of different mushrooms
were displayed with live samples along with more
than 15 products and recipes. The event was
inaugurated by Dr. Trilochan Mohapatra,
Secretary (DARE) & DG (ICAR). Dr. Anand Kumar
Singh, DDG (Hort. Sci.), Dr. T. Janakiram, ADG (HS-
I1), Dr. Wasakha Singh Dhillon, ADG (Hort.l) and
Dr. PK. Gupta, Director, NHRDF were present on
this occasion. Dr. V.P. Sharma, Director, ICAR-
DMR welcomed all the guests and described the
theme of the occasion. Dr. Mohapatra
appreciated the research work and deliberated
on nutritional and medicinal properties of
mushrooms. He suggested that such awareness
campaigns may be organized at all the institutes
and KVKs of ICAR so that the information may be
disseminated to general people and mushroom
can be incorporated in their daily diets. He also
emphasized on development of an Action Plan
for mushroom cultivation to be incorporated in
existing farming system to double the farmers’
income by 2022 and the mushroom production
of the country may reach up to 1.0 million tonnes.
He suggested collaborating with NHB, MIDH,
CSIR, etc. to achieve the target. Dr. Mohapatra
also said that mushroom may be part of the nutri-
garden and ‘ready to fruit” bags may be made
available to each and every house for
consumption.

On this occasion Dr. Mohapatra felicitated
two progressive women entrepreneurs Ms. Divya
Rawat from Dehradun and Mrs. Manorama Singh

ICAR-Directorate of Mushroom Research
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fPa™l ®I AE IR FHIY Fael TRl B
UEA &7 & foy denfiel g1 fafer=t wriat # wiye
N Y 7T SR A1 E T UG dSD] BT AT
BT T o fHAl B THIRI & TR G
M| 39 WM & ded, PN AH =, IH=Ee &
faervs Y foRiy Soai g Miftsal # Alvg R |
5. HIHIATI—HRATI BN JTHLUTT FLATT (ICAR-

IARI), T3 facell # gH ARTwGAr ™=

AHaTId — G AT Q=TT (ICAR-DMR),
A I, YA, 5 ool H w21 HRaw),
2018 DI G SRSl AT TR TAT| §9
dRIPH B <R, AR~ YPR & g B IcAre
Ol o1 yeei= 15 | ol affde Ieural vd Rd
|fed Sfiad A1 & AT a1 AT | 39 BRIGH B
Iqare Sf. A AeE, e, SIR U4 AelHe e,
1Py - fhar| 59 drimpa d S v, e, U
ARIMSYd (@RTar fasm); €. € ST\ R, 98w
HETeed (aerar fasm—2); S segud. feedl,
HED HEIHQd (IRTEr—1) 3R . diP. Twl,
e, TAUERIRSIUW AT SuRerd o | 1. didl o,
Raer®, MPHTI—GH ST Qe (ICAR - DMR),
TTEE, e 1 {4l ARIRATON &1 W@RTT B §U
PRIGH B wUNET IdTs | . HETUTH, TS,

ISHROOM RESEARCH]!
SOLAM (H.P) =1

In eollabormsion

National Hortlcutt

!

Fig. 3.13. Director, Dr. V. P. Sharma briefing on the
mushroom awareness campaign organised at ICAR-
IARI, New Delhi

. 3.13. IS HTIR—IMLTIMRSME, I8 feeetl A mAOIG
AI®H ST/l PR W g ad gy e,
sf &1 ot el
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Fig. 3.14 & 3.15. Hon’ble Director General, Deputy Director General, Asst. Director General and other dignitaries
seeing the exhibits and value added products of mushroom during mushroom awareness campaign at New Delhi

. 3.14 9 3.15. AN AR YI®, SU HEIMC IS, UEIH HBINRd A3 facel] ¥ HISH SINwddl AR
TR #eed @ ¥eeia SR yegaftfa Sael &1 J@d gy

from Bihar who are working on production and
processing of mushrooms. Dr. Anand K. Singh,
DDG (HS) informed the gathering that mushroom
is the only vegetable source of vitamin D. Dr. T.
Janakiram, ADG (HS-II) proposed the vote of
thanks on this occasion.

Dr. Mohapatra visited the exhibition in which
ICAR-DMR, Solan, Rajendra Central Agricultural
University, Samastipur, Indian Institute of
Horticultural Research, Bengaluru, NHRDF, Delhi,
HAIC, Murthal, Ms. Divya Rawat, Dehradun, Mrs.
Manorama Singh, Bihar and Elle Mushroom,
Karnal exhibited their products.

6. Development of new training modules
on mushroom cultivation technology

There was an imminent need to develop and
standardize the new training modules on
mushroom cultivation technology in the backdrop
of changing expectation of the trainees and
resources. Based on the training need
assessment, post training evaluation and impact
studies of training programmes during 2015-
2017, new training modules were proposed.
Following ADDIE model and Kirkpatrick models,
eight new training modules (Table 3.3) have been
conceptualized for implementation from 2018.
The curriculum development was done based on
the relevancy analysis. The standardized training
modules will serve as the quality benchmark for
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IPAIY 7 G P difieds U JAweliy faRivdmer w
BT MY LT BRI BT FRTS R 8¢ gea e
% 39 TR @& SFTwEHar A URve &
AWM 3R Py e Bl § AT by A arfes
SR Bl AT AFAN T Ygardl ST o AR
< aMER # gw @I wfAd fHar S 9 | "
HeIMQRrd Heled 9 39 910 W 9 (a1 & av 2022
Td fHarl B T B AT B AR < H G
ITE Bl 1.0 MAferaT e & ®R T@ ygar & forw
aH P gomelt & G Wl & I HRarg grer
I A AT ST | ST, HBTUTH 7 59 e Bl BT
PR H IS AT 1S, THATSSITE T URHIATSIAR
Mfe & 1T ASIRT B HT GoTa (41| S, AU
F g Bel b Gr DI Yl T BT AT IR Sy
3R W T ge Il B @ud & o ghAG TR BT
I FRET MY |

9 JgAR WX, S HEMUE | W I T
TRIRHRYT TR HIRIRA &1 JTferefier Afgelr Safadl Jma:
<BRIgH D1 AN e j1ad vd fIER B sl 7R
g @I F=Ia fHar 7| S, o HAR R, S
HETfvIeere (FTarl =), Wpargy -1 gara fb e,
eI 1 &1 sraver WaHR Wi 7 | S, I AHaRM,
TERISH FEMRD (ETar fasm=—1) 7 e=rare ST+
R fobam | SF. weTaTa = yeRiHl B ST fhar forad
HIPHATI—GH ST IS (ICAR - DMR), THTHIE,
Ao, Sl o drsid PN fawafderned, TR,
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transactions in the learning environment. This will
shield the farmers and entrepreneurs from
exploitation by the incompetent trainers and
unscrupulous consultants. The proposed training
modules will also serve for institutional policy
formulation for training programmes on
mushroom cultivation in India.

7. On farm trials of improved varieties and
technologies of mushrooms

The ICAR-Directorate of Mushroom Research,
Solan is mandated to evolve the new technologies
for the farmers benefit. The Directorate has
developed several technologies for the benefit
of farmers’ and entrepreneurs associated with
mushroom cultivation. Out of the several
technologies released at ICAR-DMR, Solan,
following technologies were selected for on farm
trial considering their performance in the
experimental set-up and the potential impact for
promoting the same under farmers’ field
conditions.

f9ER; WRAE IrTardl THE |, g%,
TATHNRSIUW, faoell; Tavamgedl, qrerer; it fae
1qd, <EIeH; T FFRer [, f98R T vell (Elle)
AYRGH, HRATA o U TR Bl TR faam |

6. g Wdl Yleifial ) av yiRReer arsged

&1 faerg

gfRrelatl Ud FameEl &1 gRacd-eiie Ul o
U H g Tl U iR AU Ui areyed
BT TIDBTE Td AFDIHR B3 DI Afdera AagIahdl
ofT | URTEToT STRNRT SMdHer & SR W, I 2015—2017
P SR YR HRIBH BT YA NeqI, Fieror
JURIT AT T 7 3R A7 Ufievr areged &
UTd fHT AT | ADDIE HiSd Ud fhapdfed Arsall Bt
U B 8Y a9 2018 ¥ fEharaa 2 316 U
ASYed & HheUdl TAR BT s (ATferdl 3.3) |
UriRTHaT ey & SR W ureg=r fasr faar
T | ATDIH URIETOT Aregedd §RT YR grerdRor

Table 3.3: New training modules developed on mushroom cultivation technology

arferat 3.3: Aered Edl WeEnfel ) defia av aleE dfega

SI. No Module code Title of the training module
HH. AsYd dis  giEvr gy« &1 Aee
1 MCT-ABE Training on mushroom production as an agri-business enterprises
Uh HY IqAR I & HU H G G ) YfRrefor
2 MCT-SFY Training on small scale mushroom production of different varieties for farmers and rural youth
framt ok urfior garell & foy faf= fFel & oy W W Sared o) g
3 BMCT-ABE White button mushroom production technology as an agri-business enterprises
PN FIA™ IgH S ©U H 9d g7 G e Ui
4 MCT-VDO Training on mushroom cultivation technology through digital content delivery
feolica arefl ggafl & wras | e ol defer W afeor
5 HOST-SPT Hands on training on spawn production technology for farmers and entrepreneurs
foaml g SuftEl & fog Jfese Sdred Wenfial W argeiRe ufeor
6 HOST-PHT Hands on training on value addition and post harvest technology in mushrooms
g ¥ o7 FaE 19 wodlaR UEifial W) AEagiRe qfmeor
7 MCT-GOV Training on mushroom production technology for scientists and officials
Igpl g ARBIRGT & foly g Ieare drenfiraT w ufefor
8 MCT-GFY Short training on small scale mushroom production of different varieties under TSP/NEH
ST I I/ JaiaR gddig il & ded A~ sl & ag Ry g ST W)
JreqTafer ufereroy
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The five technologies identified for the project
are;

i. Non browning strain of white button
mushroom (Agaricus bisporus)

ii. Short duration cultivation technology of
shiitake mushroom (Lentinula edodes)

iii. High yielding strain of Macrocybe mushroom
(Macrocybe sp)

iv. High yielding strain of milky mushroom
(calocybe indica)

v. Highyielding strain of paddy straw mushroom
(Volvariella volvaceae)

The results and evaluation of the on farm trials
of these technologies are presented in Table 3.4.

8. Advisory service and exposure visits to
farmers/ mushroom growers/ business-
man/ unemployed youths

Advisory services through postal extension
letters on various aspects of mushroom
cultivation, training and marketing were
provided. Queries on mushroom cultivation,
training were replied through telephone and e-
mail. On an average 7-8 queries per day were
received either by phone/ mail/ letters and were
replied. Majority of the queries were related to
training programmes. 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

9. 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 and
spawn production. The documentaries were
produced under the extramural project “Digital
content delivery of mushroom cultivation
technology among new mushroompreneurs”
funded by Agricultural Extension division of ICAR.
These documentaries prepared in English and
hindi languages were used as complimentary and
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Table 3.4: Performance evaluation of technologies in farmers field and recommendations

arfer®t 3.4: feart @ @al & ylenfifea &1 usela qeaiea dom fRmRer

Technology No. of Yield performance Quality Recommendations
experiments Lower On par Higher Lower On par Superior
lenfiran Ty &Y IUS ygei RAICRN RrwrRer
GEC 1 EAged  3IIferd $H  EAged  d8dR

Non browning strain of white 11 - 2 9 - 1 10 NBS-1 was found superior with respect to

button mushroom (Agaricus (18.18) (81.82) (9.09) (90.91) yield and quality. This variety performed

bisporus) NBS-1 very wellin farmers’ field and hence can
be promoted among many farmers to raise
their yield and income.

WA 9 GR (TR JIZV9IRE) SUS 3R UET & A W UAGIgE—1

BT A4 FTST I TGN 5 JER U AT 39 feH T A b
Tl ¥ 9ga o8t yeud fhar, o 3
framl & 9 @ U SR Mg @l
oM =G JeraT fIAT I Fhem B

Non browning strain of white 9 - 2 7 - - 9 NBS-5 was found superior with respect to

button mushroom (Agaricus (22.22) (77.78) (100) yield and quality. This variety performed

bisporus) NBS-5 very wellin farmers’ field and hence can
be promoted among many farmers to raise
their yield and income.

WA 9 GR (TR JIZV9IR) SUS 3R AT & AH W UAGIGE—5

BT A ST AT TN 5 IR U 7| 39 e A fhaEt &
Wl # 9gd 398l U fhar o 39
framl & 9 SIS U 3R M @l
JoT B FoTaT AT S Fhell & |

Short duration cultivation 6 - 2 4 2 3 1 The short duration technology of shiitake

technology of shiitake (33.33) (66.67) (33.33) (50.00) (16.67) is very potent technology to promote

mushroom (Lentinula edodes) shiitake mushroom in India. The quality

OE-388S improvement research in shiitake can be
thought off to improve the quality of the
tested variety.

AECH GH (dTIger F9ISw) B Rt g a1 srearafyy drenfirer § wRd

IreuTafer Wl YreEnfaT s 388s H Rere g ® Urearsd $ H 6l
&FaT 2 | Sl TS bt BT o |
IR oM & fory R d o gur
I & IR H AR far o7 \wawar 2|

High yielding strain of Macrocybe 9 4 2 5 1 3 5 Though the quality was good, the results

mushroom (Macrocybe sp.) (36.36) (18.18) (45.45) (11.11) (33.33) (55.55) were not consistent in yield. Inconsistent

yield was also due to unfavourable crop-
ping conditions by some of the farmers.
The cropping in Himachal pradesh was not

uVIL
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High yielding strain of milky
mushroom (Calocybe indica)

IR gw (Perrgg g8F) Bl
Sod SN A

High yielding strain of paddy straw
mushroom (Volvariella volvacea)

O YT W (F7eaRderr aleanviz)
PT Sed IUSEA A

12

10

3 2 7
(25.00) (16.67) (58.33)

- 2 8
(20) (80)

- 4 8
(33.33)  (66.66)

(90)

successful because of low temperature
prevailing in the region. Hence, the variety
is recommended only in tropical regions.
T T[urdT 3rd oft T SuS # s
e Rars 8l 9| BB Al gR
gfdhd waeads aRRfaEl & SR
Jafd Sus arg g | fRarEd uewr #
WA A% el o Jifh g9 aF #
D IO g1 I8T| A 39 [ B
ﬁ?ﬂﬁg BHad SWIHIcaeg &3l & forg o1
ST €

Though the quality was good, the results
were not consistent in yield. Inconsistent
yield was also due to unfavourable crop-
ping conditions by some of the farmers.
The cropping in Himachal pradesh was not
successful because of low temperature
prevailing in the region. Hence, the variety
is recommended only in tropical regions.
A I[urae 36T off olfh IuS # 5
R fChrs 81 o | B Al g’
gfiadhd Hoerash IRl & dRor
JafT Sus arg g | fReErEe uewr #
HAaHh Al el o adifh gq &F H
PH IO 991 81| I 59 fbe B
ﬁmﬂﬁ; BHad SWIHIcae g &3l & forg o1
STl 2 |

Though the results of both the strains OE-
463 and OE-484 were good in terms of
yield and quality based on the results of
trials in three season among multilocation.
This needs further testing to establish the
reliability of the results.

IR W & dF 9 Aiod § adeon @
IRUTAT & MR WR BTellfh a1 oAt 3Ny
463 TG 3T 484 b URUIH 3 &l o |
Rl @t favaaaar fig a1 & forg
THERT A T A B ST R |
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Fig. 3.16 & 3.17. On farm trial of short duration cultivation technology of shiitake mushroom in the farm
of sh. Harikishan, Solan (HP) and shiitake crop yield in Vikas mushroom farm of Sh. Vikas Benal, Solan

faa. 3.16 9 3.17. sfi &0 e, Wieq (Raa y3w) @ & W) Riee g= 3 scuafr @d glenfa @
T—wrd gdiegor qor 2N faer A1, ed @ faerg 73red o 4 Rered v9d Sus

3 A I “a
Fig. 3.18 & 3.19. On farm trials of milky mushroom in the farms of Sh. Kishen, Khubru village and good
crop yield in the farm of Sh. Rajesh Kumar Antil, Murthal in Haryana
fa3. 3.18 9 3.19. =N fHeq, Ga® Ma & & 4 IRAT g @ JFT-HH e qorn s Iy AR Afaq,

R, AT & B A I8 wua SuA

substitute learning tools for the trainees and other T | 2B iR S—Hd & AH & G B Wl 3fR

people. TfRErT & ey H I @ IR 2T Y | W/ Fet /o
This year these documentaries were sold to @ A W i e 7—8 we Ui gy R
interested people as means of information IR fear AT SIEiY e uRevr imE @

delivery. People purchased more than 1400

documentaries on different mushroom cultivation e 7 o | fafrT oot @ foarT wwel qen fafs
technology on their visit to the Directorate. The Piefoll & BET 7 GRIE & ST [Ha1 Sl 3=
documentaries have helped many participants WHIITI— G ST IS (ICAR-DMR), FTHTE,
learn about mushroom cultivation technology as —— 2 o7 <t A Remait 7 et &

a substitute for attending the training

programmes. IR H e STEary <) T |

ICAR-Directorate of Mushroom Research
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Technology Documentaries

The Technology Decumeintaries produced under the ICAR funded extramural profect "Digital conteirt
delivery of mushronm cultivarion technofogy among new mushroompreneurs " provides demiled
technical inforniation on culivaiion aspects of different mushroons and spawn production.

= | Plez:XI50

(CultivationiTechnology/ofi

OysteriMushroom
(Rleurotusisp)
RericelR¢100)

pricel 21500\

Y (2R

Fig. 3.20. Technology documentaries produced
under the extra-mural project for the benefit of
trainees and master trainers

foa. 3.20. uRrgan &k wree uR¥Esl & @™ @ fog
afafRw fifkr aR&EreT & asa sSanfea denfe gafa=

10.Global warming  and
cultivation importance
through puppet show

mushroom
explained

The ICAR-Directorate of Mushroom Research,
Solan (HP) through a puppet show demonstrated
the serious damages caused by global warming
and the role of mushroom cultivation to address
it. The puppet show was exhibited by “Hongirana
(Golden rays)” a renowned puppetry from
Karnataka led by puppet masters Sujata and
Siddappa Biradar. The show was arranged by the
Directorate for the benefit of 58 entrepreneurs
from different Indian states and abroad attending
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the training on mushroom cultivation technology.
Many other farmers, scientists and staff of the
Directorate were present in the puppet show.

The beautiful puppets in the role of sun, ozone,
mushrooms, carbon dioxide, nature, lotus, frog,
butterfly, men, women and children through their
puppetry dialogues impressed the packed
audience in the auditorium of the ICAR-
Directorate of Mushroom Research. The theme
of the puppet show was to explain the serious
damages caused by global warming led by
unending materialistic needs of human beings.
The mushroom growing entrepreneurs were
urged to grow mushrooms to address the stuble
burning issues in North India. Dr. Mahantesh
Shirur, Scientist of the Directorate formulated the
concept of the puppet show and wrote the script.
Ms. Sujata prepared the puppets and Mr. Siddappa
Biradar directed the puppet show.

Dr. V. P. Sharma, the Director of ICAR-DMR,
Solan congratulated the whole team for conveying
a complex theme of global warming in less than
25 minutes to be appreciated by entrepreneurs,
farmers and scientists alike. He suggested to
make use of puppet show to convey more
messages on mushrooms, their health benefits,
profitability of mushroom cultivation, etc. through
puppets among the common public. The Director
also lauded the effectiveness of traditional Indian
arts such as puppet shows to convey many
important messages to the society. The folk artists
and puppet masters were felicitated by the
Director, ICAR- DMR, Solan for their efforts.

Azl 3R g=di &I JHdT § Gax Hoydferdl o
feemer & F9MTR § A1 siarell &1 gurfad fhar |
Foydell e P AT Ag=l B e wifawara!
STRAl & el Tl aTfiT & BIROT TR JHarT Bl
FH @ Ty fhar o | #ered & 93d Sl Bl
IR RA H B AT DI STl H §s TS Pl
B B B fo1g a1murs T am | Feener & aanie
Sf | HEW RR 7 HoYdell AT DI RN Bl TR
o iR Repe fordl | Fotrar =1 HaYdell IR B 3iR
7 Rygwr 5 woyde o Bl FERE fbar |

e & e <f 41 4 smi 9 25 e |
P qHY H TAGA AT B 59 SfCel FHRT BT el
@ o S @ 9 | SRH WRed W
TR MFS DT 3T ST H Hoydierdl & Aedq I
@H B B foly H3Ydel! AT BT FRIATA B B
gemg fear| St e 9 RuRe ARA™ werrsil S
H3YAell AT FANI Bl Py HAedqUl A < DI

TR BT ARTEAT Bl | Al HeAThR 3R H3YIell
W@ B I 9T B oy ey & Mewe R
FeTfe o |

Fig. 3.21. Trainees seeing the puppet show on role of mushroom farming in mitigating global warming

. 3.21. T@lga aIfifT @ F9 FA H AIRA G B ST W Hoyddl W Bl @d ulig
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4. AICRP (MUSHROOM) CENTRES
4., BIRRTET ST AA AT R SR TG 53

To test and disseminate the technology
developed at Directorate of Mushroom Research,
Solan and its centres in different agro-climatic
regions of the country the All India Coordinated
Research Project on Mushroom (AICRPM) was
launched during VI Five-Year Plan on 01.04.1983
with its Headquarters at Solan (HP). With changing
time, the AICRP (Mushroom) network has
assumed larger role of popularising the
mushroom production and consumption in the
country. The Director of ICAR-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,
24 Coordinating and 9 co-operating centres are
working under AICRPM. The list of the centres
are given below:

The OIld Centres

Coordinating Centres

1. ICAR Research Complex for NEH Region,
Barapani

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

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

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

6. CoA, Mahatma Phule Agricultural University,
Pune

7. N.D. University of Agriculture and Technology,
Faizabad
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8. Indira Gandhi Krishi Vishwa Vidyalaya, Raipur

9. Maharana Pratap University of Agriculture
and Technology, Udaipur

10. CoA, Kerala Agricultural University, Vellayani

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

12. Odisha University of Agricultute and
Technology, Bhubaneswar

13. Rajendra Agricultural University, Samastipur,
Pusa

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

15. HAIC, Murthal

Cooperating Centres

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

New Centres Included During XIl Plan
Coordinating Centres

1. ICAR Research Complex for NEH Region,
Sikkim

2. ICAR Research Complex for NEH Region,
Arunachal Pradesh

3. ICAR Research Complex for NEH Region,
Nagaland

4. ICAR Research Complex for NEH Region,
Manipur

5. ICAR Research Complex for NEH Region,
Mizoram

6. ICAR Research Complex for NEH Region,
Tripura

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

8. ICAR-Indian Institute of Horticultural
Research, Bengaluru

9. CSK HPKV, Palampur

Co-operating Centres

1. ICAR-VPKAS, Almora

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

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

4. Assam Agri. University, Jorhat

5. Sardar Vallabh Bhai Patel Uni. Of Agri & Tech.,

Meerut

Bidhan Chandra Krishi Viswavidyalaya, Nadia

Sardarkrushinagar- Dantiwada Agri. Uni.,

Dantiwada

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

~No
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mushroom (P. ostreatus). Journal of Food
Processing and Preservation 42 (2). DOI:
10.1111/jfpp.13521.

Arumuganathan T, Tewari RP, Shwet Kamal,
Rajesh Kumar and M Ramanathan. 2017.

65

10.

11.

12.

13.

14.

Influence of turning methods on
temperature profile of button mushroom
compost pile. Mushroom Research 26 (2):
143-147.

Attri B L, Anil Kumar, Mer M S and Kishor A.
2017. Standardization of novel technique for
preparation of ginger (Zingiber officinale)-
blended wine from different cultivars of
pear (Pyrus communis). Indian Journal of
Agricultural Sciences. 87(7): 878-82

Debnath S, Attri B L, Kumar A, Bhatt S C,
Kishor A, Narayan R and Singh D B. 2017.
Relationship among different forms of soil
potassium and availability as influenced by
the contrasting management practices in
apple (Malus domestica Borkh.) orchards
of Kumaon region. The Bioscan, 12 (1): 477-
484,

Gautam Y. 2017. Addressing information
needs of mushroom farmers through an
interactive advisory system. International
Journal of Research in Economics and Social
Sciences. 7(11)352-357.

Gautam Y. 2017. Internet applications for
mushroom research and development.
International Journal of Engineering and
Scientific Research. 5(12)86-92.

Gautam Y. 2017. Marketing of Mushroom:s.
Journal of Marketing Strategy. 5(3) 276-285.

Gautam Y. 2017. Mushroom Production
status of India. International Journal of
Research in Economics and Social Sciences.
7(12) 780-786.

Gupta S, Srivastava A and Lal EP. 2017.
Indigenous Leafy Vegetables for Food and
Nutritional Security in two district of
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15.

16.

17.

18.

19.

20.

Jharkhand, India. Journal of Pharmacognosy
and Phytochemistry; 6(6): 901-909.

Khare Vinay Kumar, Rai RD, Vijay B,
Arumuganathan T and Shwet Kamal. 2017.
Production of biodegradative enzymes by
some thermophilic fungi of Agaricus
bisporus compost. Mushroom Research 26
(1): 51-55.

Kishor A, Attri B L, Brijwal M, Kumar A,
Narayan R, Singh D B, Debnath S, Mer M.S.
and Tiwari V K. 2017. Physico-chemical
characterization of wild apple (Malus
baccata) in Kumaon Hills of Uttarakhand.
Eco.Env. & Cons., 22 (December Suppl.):
S285-5289.

Kishor A, Narayan R., Brijwal M, Attri B L,
Kumar A. and Debnath, S. 2017.
Comparative assessment of physico-
chemical characteristics among different
peach cultivars under mid hill conditions of
Uttarakhand. Chemical Sci. Review and
Letters, 6 (23): 1677-1680.

Kishor A, Narayan R, Brijwal M, Attri BL,
Kumar A and Debnath S. 2017. Studies on
physico-chemical characteristics of
different apple strains collected from
Nainital district of Uttarakhand.
International Journal of Chemical Studies,
5 (5): 47-50.

Kishor A, Narayan R, Brijwal M, Kumar A,
Attri BL, Debnath S and Joshi KK 2017.
Variability in physico-chemical
characteristics of plum genotypes collected
from Kumaon Hills of Uttarakhand.
Chemical Sci. Review and Letters, 6 (21):
520-524.

Kishor A, Raj Narayan, Manoj Brijwal, Anil
Kumar, Brij Lal Attri, Sovan Debnath and
Kamal Kishor Joshi. 2017. Variability in
Physico-chemical Characteristics of Plum
Genotypes Collected from Kumaon Hills of
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21.

22.

23.

24.

25.

26.

27.

Uttarakhand. Chemical Science Review and
Letters. 6(21), 520-524.

Kishor A, Raj Narayan, Manoj Brijwal, Brij
Lal Attri, Anil Kumar and Sovan Debnath.
2017. Comparative assessment of physico-
chemical characteristics among different
peach cultivars under mid hill conditions of
Uttarakhand. Chemical Science Review and
Letters, 6(23):1677-1680.

Kishor A, Raj Narayan, Manoj Brijwal, Brij
Lal Attri, Anil Kumar and Sovan Debnath.
2017. Studies on physico-chemical
characteristics of different apple strains
collected from Nainital district of
Uttarakhand. International Journal of
Chemical Studies. 5(5): 47-50.

Kishor A, Verma S K, Manoj Brijwal, Raj
Narayan, Anil Kumar, Sovan Debnath and
M. S. Mer. 2017. Yield and physico-chemical
performance of different kiwifruit cultivars
in Kumaon hills of Uttarakhand. Res. on
Crops 18 (2): 256-259.

Kumar S, Sharma VP and Kamal, S. 2017.
Cultivation of Hericium erinaceus ( Monkey
head mushroom) in India.In: National
Symposium on Biorational approaches in
plant disease management ( 27-280ct,2017)
UHF Nauni, Souvenir and Abstracts : 107-10

Pathak A, Vijay B and Kamal S. 2017.
Cellulolytic and lignolytic enzyme activity
by different strains of Humicola insolens on
six different Agaricus bisporus compost
formulations at different pH. Mushroom
Research 26 (2): 149-158.

Sharma V P, Annepu SK, Gautam Y, Kamal S
and Singh M. 2017 Status of Mushroom
Production in India. Mushroom Research.
26(2): 111-120.

Sharma V P, Annepu SK, Barh A, Shirur M &
Kamal S. 2018. Genetic Divergence and
Cluster Analysis in Shiitake Genotypes Based



28.

29.

30.

31.

32.

33.

34.

on Yield Related Traits with Commercial
Breeding Significance to Shorten the
Production Period. International Journal of
Vegetable Science, 1-8. https://doi.org/
10.1080/19315260.2018.1433264

Sharma V P, Kumar S and Kamal, S. 2017.
Management of wet bubble disease In
Agaricus bisporus. Mush. Research.
26(2):181-191

Sharma V P, Satish Kumar and Shwet Kamal.
2017. Management of wet bubble disease
(Mycogone perniciosa) in Agaricus bisporus.
Mushroom Research 26 (2): 181-191.

Sharma V P, Sudheer K Annepu, Yogesh
Gautam, Manjit Singh and Shwet Kamal.
2017. Status of mushroom production in
India. Mushroom Research 26 (2): 111-120.

Shirur Mahantesh and Chandregowda M J.
2017. Ensuring success in oyster (Pleurotus
sp.) mushroom cultivation through
marketing strategies- A case study and SWOT
analysis. Journal of Agricultural Economics
and Rural Development. 3 (1): 184-189.

Shirur Mahantesh, Manikandan K,
Wakchaure G C and Mandal Kunal. 2018.
Indigenous system of white-button
mushroom production for augmenting farm
income in northern India. Indian farming.
68 (02) page 11-16.

Shirur Mahantesh, Shivalingegowda N.S.,
Chandregowda M.J and Rana Rajesh K,
2017. Socio economic analysis of
entrepreneurial behaviour of mushroom
growers in Karnataka. Indian Journal of
Agricultural Sciences. 87(6): 840-845.

Shirur Mahantesh, Shivalingegowda N.S.,
Chandregowda M.J, Sunil and Rana Rajesh
K. 2017. An exemplary story of growing
temperate mushroom in tropical climate of
rural India: Lessons for other startups.
International  journal of current

35.

36.

37.

38.

39.

(ii)

67

qiife gfade 2017—18 9

microbiology and applied sciences. 6(9):
2423-2433.

Singh A K, Pan RS, Bhavana P, Srivastava A
and Seth T. 2017. Quality and nutritional
composition in tomato fruit at different
stages of maturity. Vegetable Science; 44(2):
49-52.

Singh R, Ahlawat OP and Rajor A
2017. Decolourization of Textile Dyes by
Ligninolytic Fungi Isolated from Spent
Mushroom  Substrate. Bulletin  of
Environment, Pharmacology and Life
Sciences 6(5): 53-66.

Srivastava A, Bishnoi SK and Sarkar PK. 2017.
Advances in value addition in jackfruit
(Artocarpus heterophyllus Lam.) for food
and livelihood security of rural communities
of India. The Asian Journal of Horticulture;
12(1): 160-164.

Srivastava A, Pan R S and Bhatt B P. 2018.
Antioxidant and nutritional potential of
some underutilized leafy vegetables
consumed by tribals of Jharkhand, India.
Current Science; 114(6): 1222-1233.

Yadava Y K, Singh R K, Kumar P, Kumar P,
Yadav M K, Barh A, Kumar R. 2018. Assay of
Genetic Architecture for Identification of
Waterlogging Tolerant Pigeonpea
Germplasm. National Academy Science
Letters, 41(1), 11-14. https://doi.org/
10.1007/s40009-018-0614-5.

Review articles

Kumar S, Sharma V P, Shirur M and Kamal
S. Status of milky mushroom in India-a
review. Mush. Research. 26(1): 21-39

Barh A and Balakrishnan, M. (2018). Smart
phone applications: Role in agri-
information dissemination. Agricultural
Reviews, 38(1), 82—85. https://doi.org/
10.18805/ag.R-1730
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(iii)

10.

Technical bulletins /Popular articles/
/ folders

Attri B L, Srivastava A and Sharma V P. 2018.
Mushroom-A treasure of nutritional and
medicanal benefits. Folder, [ICAR-
Directorate of Mushroom Research, Solan
(H.P.).

Satish Kumar and Shirur Mahantesh.
Doodhiya mushroom ki kheti. Technical
folder, ICAR DMR, Solan.

Sharma V P and Satish Kumar: Cultivation
of shiitake mushroom. Technical Bulletin,
ICAR-DMR, Solan

Sharma V P and Satish Kumar: Cultivation
of winter mushroom (Flammulina
velutipes), Technical Bulletin, ICAR-DMR,
Solan

Sharma V P, Kumar S and Annepu S. 2017.
Technologies developed by ICAR-DMR,
Solan for commercialization. Pp56.

Shirur Mahantesh. Rituon par adharit
mushroom ki varsh bhar kheti. Technical
folder, ICAR DMR, Solan.

Srivastava A, Attri B L, Verma S, and Sharma
V P. 2018. Postharvest management and
value addition of mushrooms. Folder, ICAR-
Directorate of Mushroom Research, Solan
(H.P.).

Srivastava A, Bishnoi S.K. and Sarkar P K.
2017. Value addition in Palmyra Palm
(Borassus flabellifer L.): Apotential strategy
for livelihood security and poverty
alleviation. Rashtriya Krishi. 12(1): 110-112.

Srivastava A, Pan R.S, Singh A.K., Bhavana P
and Bhatt B P 2017. Underutilized leafy
vegetables ensuring nutritional security of
tribal population of Jharkhand. ICAR News,
23(2):5

Srivastava A, Sarkar P K and Bishnoi S K.
2017. Value addition in under-exploited
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11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

fruits of Karonda (Carissa carandus L.): an
earning opportunity for rural communities
in India. Rashtriya Krishi. 12(2): 161-163.

Srivastava A, Bishnoi SK and Sarkar PK.
(2017). Value addition in Minor Fruits of
Eastern India: An Opportunity to Generate
Rural Employment. In Dutta, A.K. and
Mondal, B. (Eds.), Fruits for Livelihood:
Production Technology and Management
Practices. Published by Agrobios (India),
Jodhpur, India. pp. 395-417

o1 el JAT| 2017 | GH— Ud Uifed Td
FRAGEF AER | 2017 | FTTHT STl P,
qIf¥epics, 2016 IS 7—9 |

o1 WTel 3731 | 2017 | FPIRITFA | 2017 | R7S74797
3Tefier,  ANdID, 2016 TS 124 |

o1 TSl AT | 2017 | e 3 el & G |
@l 70(7): 28—30 |

gl e S| 2017 | - UH Ulfed Td
AR 3MER | 2017 | HHF, 2017: 10—15 |

e T, HANT @, SaRa U, WRPR G,
R AR, @eR) el Ud HART U, 2017 HY
Td WTel 7 UIeY a1 |verH: Rigid ud
UG, ST WIpITII—3MTS 31T U TR Sil, FAHEH,
I, SIRETS, HR: 54—55 |

FfTET FAR 2017. G BT WA LS B | TEA
AT Dh AT AT & YTl FHER b 5 : 2 |
STl W G TR B UG @ H AT T8

AMT T BAG | GH M ™
PEINGE]

31 G T, ITgUH 98, TId HHA IR GHR AR
311g 2018, TR @l # Wrr aRET 196—199.
IR ARA H PN IcUET Pl bl glafi~
3™

RIS T 2017. FHAHH & faeTerRy To. gfer
TR, fAawR, 2017.

AFTeT ¥ 2017, HAR ARRIa] ST Gr SenT
H SYANT. Yol TR, RHawR, 2017,




22.

23.

24.

25.

26.

(iv)

AT TIAH 2017, WA | 18 el & faefid
1. gl qarER, Ryasr, 2017.

ART A9 2017, @ AN H gee 3R
AR WEnfIa! & gXIe. ©36 2017 pp. 76—78.

ANTET A 2017. G & IR H HB JAH
3R faeaRT TF. 3% 2017 pp. 84—85.

Ffter AR g & 7 g B e Adrer IR
Pl BT e G AT M HaTfend |
41 U7 3l g |ART HAR : I 99 BT IHEd G

SR feraemTerd HepTfRr |
Papers/ Abstracts submitted/
presented in conferences and

symposium

Anil Kumar, Ahlawat, OP and Sharma VP.
2017. Strain improvement in paddy straw
mushroom and their evaluation. National
Symposium on “Biorational Aproaches in
Plant Disease Management” and Annual
Meeting of INSOPP, Oct., 27-28,2017.128p.

Annepu Sudheer Kumar. 2017. Status of
mushroom production in India. Oral
presentation during the International
training workshop on edible and medicinal
mushrooms conducted by Shanghai
Academy of Agricultural Sciences held at
Shanghai, China from 7-26" September,
2017.

Annepu Sudheer Kumar. 2017. Study of
mycelial growth rate and extracellular
enzyme activities as a combined tool to
select the shiitake strains for cultivation on
wheat straw. 2017 In: National symposium
on mushrooms: Trends and innovations in
Mushroom Science pp. 122-123.

Attri B L and Annepu Sudheer Kumar. 2017.
Effect of postharvest packing on shelf life
of different mushrooms at ambient and low
temperature. Poster presented in “National
Symposium on Mushrooms: Trends and
Innovations in mushroom Science” w.e.f. 27-
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28 April, 2017 at ICAR-DMR, Solan (H.P.).
IV-P-5 p. 67.

Attri BL. 2017. Mushroom standards for
fresh and dried mushrooms and their
products. Paper presented in “National
Symposium on Mushrooms: Trends and
Innovations in mushroom Science” w.e.f. 27-
28 April, 2017 at ICAR-DMR, Solan (H.P.).
IV-0O-3 p. 62.

Banyal Sunny, Sharma V P, RC Upadhyay,
Shwet Kamal, Anupam Barh, Sudheer
Kumar A. 2017. Qualitative and quantitative
methods for estimation of extracellular
ligninolytic enzymes in edible mushrooms.
Proceedings of National Symposium on
Mushrooms: Trends and Innovations in
Mushroom Science. Held at ICAR-DMR,
Solan on 27-28 April, 2017. pp 12.

Barh Anupam, Upadhyay R C, Shwet Kamal,
Sudheer Kumar Annepu and Sharma V P.
2017. Indian mushroom diversity collection
at ICAR-DMR culture bank, Solan.
Proceedings of National Symposium on
Mushrooms: Trends and Innovations in
Mushroom Science. Held at ICAR-DMR,
Solan on 27-28 April, 2017. pp 11.

Barh Anupam, Upadhyay R C, Shwet Kamal,
Sudheer Kumar Annepu and Sharma V P.
2017. In silico investigation of 35 different
species of genus Pleurotus and their inter-
relationship amongst compatible mating
groups. Proceedings of National Symposium
on Mushrooms: Trends and Innovations in
Mushroom Science. Held at ICAR-DMR,
Solan on 27-28 April, 2017. pp 121.

Barh Anupam, Upadhyay R C, Shwet Kamal,
V P Sharma. Insilico investigation of 35
different species of genus Pleurotus and
their inter-relationship amongst compatible
mating groups. 2017 In: National
symposium on mushrooms: Trends and
innovations in Mushroom Science pp. 121-
122.
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10.

11.

12.

13.

14.

15.

Kamal Shwet. 2017. Characterization of
WRKY transcription factor in Agaricus
bisporus and its possible role. Proceedings
of National Symposium on Mushrooms:
Trends and Innovations in Mushroom
Science. Held at ICAR-DMR, Solan on 27-28
April, 2017. pp 52.

Narayan, R., Kishor, A., Singh, D.B., Attri, B.L.
and Mer, M.S. 2017 Evaluation of walnut
genotypes in Kumaun Hills. Abstract in
“National Conference on organic farming
for sustainable agriculture and livelihood
security under changing climatic conditions”
held at C.S.A.U.A.&T. Kanpur w.e.f. 12-13
Dec., 2017. T6-66 p. 239.

Satish Kumar delivered lead lecture on
Holistic approaches for management of
pests and diseases in mushrooms. In
National Symposium on Trends and
Innovations in Mushroom Science 27-28
April, 2017 at ICAR-DMR Solan (HP)

Satish Kumar presented lecture on
Cultivation of Hericium erinaceus ( Monkey
head mushroom) in India. In National
Symposium on Bio-rational approaches in
plant disease management ( 27-280ct,2017)
UHF Nauni,

Satish Kumar, Sharma V P and Kamal S.
2017. Holistic approaches for management
of pest and diseases in mushrooms.
Proceedings of National Symposium on
Mushrooms: Trends and Innovations in
Mushroom Science. Held at ICAR-DMR,
Solan on 27-28 April, 2017. pp 78.

Sharma V P, Anupam Barh, Shwet Kamal,
Sudheer Kumar Annepu and Mahantesh
Shirur 2017. Mushroom Production: Issues
& Strategies: In conference Food and
nutritional security through vegetable crops
in relation to climate change conducted on
9-11 December 2017.

ICAR-Directorate of Mushroom Research

70

16.

17.

18.

19.

Sharma VP, Satish Kumar and Anil Kumar.
2017. An overview on diseases of mushroom
crops and their management. National
Symposium on “Biorational Aproaches in
Plant Disease Management” and Annual
Meeting of INSOPP, Oct., 27-28, 2017. 45p.

Shirur Mahantesh, ShivalingeGowda N.S.
and Chandregowda M. J. 2017. A study on
mushroom  consumer  behaviour:
Implications for mushroom farming,
marketing and public health policy (Oral
presentation) Proceedings of national
symposium on mushrooms: Trends and
innovations in mushroom science held at
ICAR-DMR, Solan during 27-28 April 2017.

Thakur Neha, Astha Tripathi, Shwet Kamal,
Sanjeev Kumar Sanyal and Ritu. 2017.
Taxonomy and enzyme assay of Trametes
versicolor Fr. From district Solan of
Himachal Pradesh. Proceedings of National
Symposium on Mushrooms: Trends and
Innovations in Mushroom Science. Held at
ICAR-DMR, Solan on 27-28 April, 2017. pp
123.

Thakur Vanita, Shwet Kamal, and Astha
Tripath. 2017. Variation in enzymatic
activities in different strains of Agaricus
bisporus commonly used in India.
Proceedings of National Symposium on
Mushrooms: Trends and Innovations in
Mushroom Science. Held at ICAR-DMR,
Solan on 27-28 April, 2017. pp 39.

Book chapters

Barh A, Upadhyay R C, Kamal S, Annepu S
K, Sharma V P, Shirur M, Sunny Banyal.
2018. Mushroom Crop in Agricultural Waste
Cleanup. Microbial Biotechnology in
Environmental Monitoring and Cleanup. 1Gl
Global publishers. pp. 252-266.

Chandra D, Pallavi, Barh A and Sharma |.
2018. Plant Growth Promoting Bacteria: A



Gateway to Sustainable Agriculture. In
Pankaj & A. Sharma (Eds.), Microbial
Biotechnology in Environmental Monitoring
and Cleanup (pp. 318—-338).

Gupta S, Wali A, Gupta M and Annepu S K.
Fungi: An effective tool for bio remediation.
2017. In: Singh D., Singh H., Prabha R. (eds)
Plant-Microbe Interactions in Agro-
Ecological Perspectives. Springer, Singapore
https://doi.org/10.1007/978-981-10-6593-
4 24

Manikandan K, Shirur Mahantesh and
Manonmani K. 2018. Application of ICT tools
in mushroom science. In Advances in ICT in
agriculture Published by ND Publishers, New
Delhi.
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Shrivastava N, V Kumar, M Kumar, B Lou, A
Varma, Kamal S. 2017. Polyphasic
Approaches to Characterize Mushroom
Species. Modern Tools and Techniques to
Understand Microbes (Eds. A. Varma, A.K.
Sharma). Springer International Publishing
AG. pp 103-114. DOI 10.1007/978-3-319-
49197-4 6.

Singh Manjit and Kamal S. 2017. Genetic
Aspects and Strategies for Obtaining
Hybrids. Edible and Medicinal Mushrooms:
Technology and Applications (First Edition).
Eds Diego Cunha Zied and Arturo Pardo
Giménez. John Wiley & Sons Ltd. pp.
35-87.
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6. APPROVED ON-GOING RESEARCH PROIJECTS

6. SFANG JATC SR AN

On-going Research Projects of ICAR-DMR, Solan (H.P.) for the year 2017-18

ATHIU—GH I faener™, |idad 9 a9 2017—18 H el T URAIGHATY

Institute Title Researchers Tentative Period/ Present
Code Cost of the Remarks Status
Project (Rs. of the
in lakhs) as Project
provided by
the concerned
Scientists
ESIE] fiefa I RIS 3afer / RIS
IS 31 IgwIfa feogofy EARCGEIE
T (BR Rerfa
arEl /) ohr
f& wefea
EEIECFAN
A TS 2
DMR- Genetic Improvement of Dr. V.P. Sharma, Rs.165.00 lakhs  April, 2015 to On-going
2015-1 mushrooms Project Leader March, 2018
i) Button Mushroom Dr. Shwet Kamal, PI
Dr. Anupam Barh, Co-PI
Dr. Satish Kumar, Co-P!I
ii) Oyster Mushroom Dr. Anupam Barh, Pl
iii) Paddy Straw Mushroom Dr. O.P. Ahlawat, PI
(upto 19.07.2017)
Dr. Anil Kumar, PI
(w.e.f. 20.07.2017)
Dr. Shwet Kamal, Co-PI
iv) Shiitake Mushroom Dr. V.P. Sharma, PI
Dr. Shwet Kamal, Co-PI
Mr. Sudheer Kumar
Annepu, Co-PI
v) Linkage Mapping Dr. Anupam Barh, PI
Dr. Shwet Kamal, Co-PlI
Dr. Yogesh Gautam, Co-PI
SUHIR—  AYEA & IARE FIR s fidy et ¥.165.00 W@ 3Miel, 2015 W ¥l & 2|
2015—1 IRASHT & =T A, 2018
1) I 99 FIwA 9 GRITA ST T B,
HIRH T A<D
Sl AJUA IS, G
S HlYl BAR, HHIA
2) <N #Ired SI. IAguE 9,
T A<D
3) Yorel WA ST 3L srEdad,
T A<D
(19.07.2017 )
Sl AT BAR,
7=
(fetis 20.07.2017 )
ST ¥ PA, FH3N
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DMR-
2015-2

SITHIIR—

2015—2

DMR-
2015-3

SITHIIR—

2015—3

DMR-
2015-4

4) frerd A

5) Haer AR

Substrate formulation for

different mushrooms

i) Substrate formulation for
mushroom cultivation and
utilization of spent
mushroom substrate
(Button Mushroom)

ii) Developmentof commercial
scale production technology
for shiitake mushroom.

fafr= Jerenl & forw Hedge

RN DXAT |

(1) e wIred gsdgc (e
AIRGH) STed G SUHIT
% oIy Hsdge AR HeAT|

(2) Rrer® wered @ forw
IS WX W IdIed
db-b BT fadr

Development of eco-friendly
integrated technology for
management of mushroom
insect-pests and diseases
AIRAH HICATRID! MR I &
gdee & folg 9gfaRer argadmd
TaHIpd i &1 faem

On farm trials of standardized
technologies and new varieties
of ICAR-DMR

SR A

T A<D

ST ¥ PHAA, HH3N
1 GIR FAR Y,

|31

ST g ds,

T A<D

S1. YA PHAC, A3
ST IRTeT A, HHSN

Dr. V.P. Sharma,
Project Leader

Dr. O.P. Ahlawat, PI
(upto 19.07.2017)

Dr. Satish Kumar, Co-P!I
(Pl w.e.f. 20.07.2017)

Mr. Sudheer Kumar A, Co-PI

Mr. Sudheer Kumar A, PI
Dr. Satish Kumar, Co-PI

ST ddl e,
RIS & AT

S1. ALYl JEATEd,
T A<D
(19.07.2017 )

Sl |AlYl HAR, I
(= v s
20.07.2017 )

51 GIR FAR A=Y,
.93,

51 GIR FAR A=Y,
T A<D

SI. Al HAR, HHI.

Dr. Satish Kumar, Pl
Dr. V.P. Sharma, Co-PI
Dr. Shwet Kamal, Co-PI
Dr. Anil Kumar, Co-PI
Sl Al AR,

T AATH

ST @i T, HHan
ST ¥ PAA, HH3N

Sl A HAR, HHI;

Dr. Mahantesh Shirur, Pl
Dr. V.P. Sharma, Co-PI
Dr. R.C. Upadhyay, Co-PI
(upto 31.12.2016)

Dr. O.P. Ahlawat, Co-PI
(upto 19.07.2017)

Dr. Satish Kumar, Co-P!I
Dr. Shwet Kamal, Co-PI

Rs.106.46 lakhs  April, 2015 to On-going
March, 2018
Rs. 70.50 lakhs
Rs.35.96 lakhs
©.106.46 @G 31, 2015 W 9l Y& 2|
HTd, 2018
X0.70.50 <l
X0.35.96 <l
Rs.55.96 lakhs  April, 2015 to On-going
March, 2018
5596 g WA, 2015 W T & B
AT, 2018
Rs.16.05 lakhs December, 2015to Completed

November, 2017
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s
ATIR—  AFdIGd Wenfaat iR ST HEe R, %.16.05 R faWR, 2015 9 @A B
2015—4 APHAIJI—gH g a1 2 T TP TR, 2017 D! B |
freil & =al d uderor ST drdl e, HHan
. ARAL SURA, HHI.
(31.12.2016 th)
ST LY. JEdrad, HHIA.
(19.07.2017 )
. |AlYl HAR, I
ST ¥ HA, AH3N
DMR- Information documentationand  Dr. Yogesh Gautam, PI Rs.42.45 lakhs  April, 2015 to On-going
2015-5 development of web based Dr. Mahantesh Shirur, March, 2018
modules for different mushrooms  Co-PI
and their economic viability.
TR faf wereH @ik SHD ST, IR A, $.4245 G IWE, 2015 § T & ¥
20155 e raeriar & fofg a9 Ry D AT, 2018
JETRT AT & |l ST HeTIw R, Al
Yolgd 3R A
DMR- Effect of pre-treatments on the Dr. B.L. Attri, PI Rs.12.00 lakhs October, 2016 to  On-going
2015-6 shelf life and quality of Sh. Sudheer Kumar September, 2018
mushrooms during storage Annepu, Co-PI
SMHAR—  HeRU & SR HA SilaH SICIRSC o) ¥.1200 @ 3fGCER, 2016 H I B © |
2015—6 JFafe 3R AIRFA Pl O T A<D faawr, 2018
W qd ITEAR P IHE 2 GIR FAR 3y,
|3
DMR- Development of Novel value Dr. Anuradha Srivastava, October, 2017 RPF-lyet to
2015-7 added products of mushrooms Pl be submitted
and their evaluation during storage
SITHAR— GRS droll Jed dfefd Scare ST AR ANaRa, aER, 2017 W ARUNUG—1
2015—7 3R SAHI HERIT & IR Ry D SCIRVE)]
HTHT PRAMT B |
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Externally Funded Projects

qrgar faa uifya aRaieEg
Title of the Project Pl of the Tentative Period/ Funding Agency Present Status
Project Cost of the Remarks of the Project
Project (Rs.)
aRateET &1 2fide = D aRATST Jafer / R aRFrsT 31
@) AT fewuft CICTERGES)] qaa Rerfa
ana (BR
arEr /) Shr
& wsfea
EEUEEN
U R
1. Studies on identification, Dr. R.C. Upadhyay Rs.28.35 lakhs 01.04.2014 to DBT, New Delhi Closed
antimicrobial, antioxidant (01.04.2014- 27.06.2017
level and nutritional index 31.12.2016)
as well as standardization Dr. V.P. Sharma
of cultivation of some (01.01.2017-

wild mushrooms of Tripura.  27.06.2017)
1. U9, IEMURET, URiiadl— S ARAL SURIR %2835 @RI 01.042014 9§ IEIRI, 78 el  uRAleHT wH

St WR SR U Heeft (01.04.2014— 27.06.2017 8 gD B
APIh U eI qAT 31.12.2016)
BIRT & §B STl HHA Sl 4l e
P AT B ATTDIHROT (01.01.2017—
27.06.2017)
2. ”National Post-Doctoral Dr.Sanjeev Kumar Rs.19.20 lakhs 02.05.2016 to SERB, DST, On-going
Fellowship (NPDF) Scheme”  Sanvyal, Applicant (including 01.05.2018 New Delhi
Dr. Shwet Kamal, Fellowship)

Sr. Scientist, Mentor

2. TR URC—Siaexd Bl SI Golld AR 9.19.20 @ 02052016 ¥  UE.3.3MRAl, T & 7|

(TNEIT%.) e AT, 3MdE®H CasntiEmal 01.05.18 KRR
ST TId BA, freTTaR) BEREI
EIRPIGED
3. “Process Developmentand  Dr.ShwetKamal  Rs.20.79 Lakhs September, 2016 DBT, New Delhi On-going
optimization for production  Dr. V.P. Sharma to August, 2019

of in-situ generated Vitamin
D fortified mushrooms”

3. faw dfbar ok Swed S wWd HHA %.20.79 @G 01.09.2016 ¥ SikiksiM T & 7|
P AJHA SO fderdd I =L didn e 31.08.19 3 el

T § TR qIHH
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7. CONSULTANCY AND ADVISORY SERVICES
7. GREH 3R EEwR 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
2017-2018.

1.

10.

11.

12.

13.

Sh. Misher Chand, M/s. Samiksha Mushroom
Farm, Kutti Karsog, Distt. Mandi (HP) —
175011.

Mrs. Poonam Bhalla, Farm No.12 & 8, Air
Force Housing Naval Society, Village Kabolpur,
Faridabad (Haryana).

Sh. Rakesh Attri S/o Sh. Devi Roop Sharma,
Village Ladhi, PO Domehar, Tehsil Arki, Distt.
Solan (HP).

Sh. Sudarshan Bali, VPO Bhawara Chakul,
Tehsil Kumarsain, Distt. Shimla (HP) —172024.
Mrs. Teena Mittal W/o Sh. Lalit Kumar, Village
Akbarpur Fazilpur, PO lkbalpur Tehsil Block
Roorkee, Distt. Haridwar (Uttarakhand) —
247668.

Sh. Abhinav Chaudhary, Village & PO Khera
Jatt, Distt. Haridwar (Uttarakhand) —247670.
Mrs. Sunita Chaudhary W/o Sh. Jitendra
Chaudhary, Village & PO Khera Jatt, Distt.
Haridwar (Uttarakhand) - 247670.

Mr. Ashok Singh S/o Lt. Sh. Sansar Singh,
Village Kalakam (Kote), PO Domana, Tehsil
Bhalwal, Distt. Jammu (J&K) — 181206.

Mrs. Jyoti Bhatt, M/s. Shagun Agro Foods,
Thana, Raipur District, Dehradun
(Uttarakhand).

Mr. Vikram Singh & Mrs. Harveen Kaur, Plot
No.74, Roshnabad (Navodaya Nagar),
Haridwar (Uttarakhand).

Mr. Pawan Kumar S/o Late Sh.Sita Ram,
Village Dharon, PO Bohli, Tehsil & Distt. Solan
(HP) - 173229.

Mr. Amar Singh, Village & PO Rajpur (Kangra),
Tehsil Poanta Sahib, Distt. Sirmour (HP).

Mr. Hemant Kumar S/o Sh. Joginder Pal, VPO
Bisha, Tehsil Kandaghat, Distt. Solan (HP).
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Ty 2017—18 B SR WRERT FaT F=foRad =

IdTedh! / Ifdal / waET BT db-d! e Areadr
Rard g =t yeq fhar |

1.

10.

11.

12.

13.

14.

£ FARR iq, Ao IR HeReH B, el BT,
fStetr w1 (Ro"o) — 175011

ST I oo, BiH 912 9 8, TR I aTSRiT
e AT, T BrarayR, BRarEre (@Ramn) |
IEN R RGN E I ICCI RGN IR C IS ST
SHER, TEdId 31, forar dred (fZodo) |

5 e arefl, g 9 S WA dge, aEdd
AR, {57 e (ovo) — 172024

S S e gvue s aferd AR, A
HPERYR BIGTAYR, ST FHATAYR, Tedle &l
Ted!, [Ner eRER (STRIES) — 247668

oY a1fig =R, Tfg g ST BRI wie, ffer ERegR
(STRIES) — 247670

ST AT <eR) e o fofdes dren, Ta g
ST, WRT Wie, f7ell eRgR (STRIES) — 247670
FH (PIC), ST ST, TEAIA ATeATd, RFar 5+
(9 9 BHIHR)—181206 |

YW, fSTelT TBRIe ([STRIES) |

7 faspe RE 9 STl v DR, Wie A& 74,
ARFETRE (FAEAT TR), sRER (STRIES) |

3 ya= HAR |YF @, &1 Hiar I, 7T gRi, <1
qIgell, TN a Tl dred (Rowo) — 173229
3 PR g 79 9 ST I9QR (P10, dedd
Yfger arfed, Rrem RRAR (Rovo) |

2 g9 HAR WY AT SR urel, g 9 <1
drem, dEdle derare, ot ded (fRovo) |

Sl REgR, dediid diger |ifgd, fSer RRER
(fRowo)—173025




14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Mr. Harpreet Singh S/o Sh. Charanjeet Singh,
Village Barotiwala, PO Shivpur, Tehsil Poanta
Sahib, Distt. Sirmour (HP) — 173025.

Mr. Sachin Chauhan, M/s. Shiv Agro Farm,
Banjara wala, Haridwar (Uttarakhand).

Mr. Abhishek Chauhan, M/s. Shiv Agriculture,
Village Khedli, Post Bahadrabad, Haridwar
(Uttarakhand) - 249402.

Mrs. Chhaya Ghatak (Pandey) & Ms. Sova
Ghatak, Partner, M/s. Pukum Enterprise,
Duplexpotty, Near P.C. Sen School, PO + PS
Chandan Nagore, Distt. Hooghly (West
Bengal) — 712136.

Mr. Kuldeep Singh, Village Bakhuna, PO Kotla,
Tehsil & Distt. Solan (HP).

Mrs. Sudesh Kumari W/o Sh. Dinesh Kumar,
Village Chamaukdi, PO Jagjitnagar, Tehsil
Kasauli, Distt. Solan (HP).

Mr. Ashwani Mehra, Devla Malla, Village
Goulapar, Near Haldwani City, Distt. Nainital
(Uttarakhand).

Mr. Puren Bharadwaj, Village Mateog, PO
Kumarsain, Distt. Shimla (HP) — 172029.

Mr. Morajdhwaj S/o Sh. Nihal Singh, Joratarai,
Bhathagaon, Distt. Balod (Chattisgarh) —
491226.

Mrs. Monika Chauhan W/o Sh. Sachin
Chauhan, Nanda Ki Chowki, Kotda Santoor,
Premnagar, Dehradun (Uttarakhand).

Miss Pryanka Pandit D/o Sh. Shanti Swaroop
Sharma, R/o Rose Villa, Lower Pantha Ghatti
Road, Beolia, Kasamputi, Shimla (HP) —
171013.

Mr. Ashish Seth, G.N. Industries, Plot No.241,
HSIDC, Industrial Estate, Alipur Barwala
(Haryana).

Sh. Balkesh Kumar S/o Sh. Subhash Chand,
Village Rampur Majri, PO Dhaulakuan, Tehsil
Poanta Sahib, Distt. Sirmour (HP).

Sh. Guljar Singh S/o Sh. Dayala Ram, Village
Rampur Banjaran, PO Dhaulakuan, Tehsil
Poanta Sahib, Distt. Sirmour (HP).

Mr. Manish Gairola, Athurwala Pargana
Parwadoon, Tehsil Rishikesh, Distt. Dehradun
(Uttarakhand).

Mr. Rohit Mehta S/o Late Sh. Yudhister Mehta,
Village Dharja, PO Oachghat, Tehsil & Distt.
Solan (HP).
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

qiife gfade 2017—18 9

BRER (STRIES) |

st ifNe die, #¥9ol R e, 71 WS,
ST, 9e¥ETe, ERER (STRIES) |

SNt BT Ted (Ure) T AW AT Ted, IR,
HAS JHA SCRUTISTS SreiaRTuie!], T Ul AT |9
Thel, S 9 Y. e MR, f5er gl (af¥em
1) — 712136

2 werald Rg, g I, ST Dlear, a4 e
A (f2o70) |

S Gaur HARY gHu & T gER, Mg
TATSHS!, ST, SITSITTR, deslial darel, e
Jre (fRovo) |

st JMeal HERT, <qell Heoll, T MAUR, FHY
gogrl AR, Rel A (STRIS) |

51 QR ARG, TTd AAANT, ST,  Tesie] FARG,
fter fRrretr (fRovo) — 172029

#N ARTS garst |9YF = et e, SiResE,
8T 7ia, [STell gaTrs (SATE) — 491226
Sl AT dIe eFge s Afe =g, Fa1
TP, BITST TR, YATR, TeX1G (STRIES) |
farft I fen el uremerdy ant @foran,
gl e (fBovo) — 171013 |

s orefiy 98, S U9, SeRN, Wic A 241,
TATHAINMESRT, SSEEIT IR 3feiIqR axaredl
(&Rarom) |

2 b FAR WYF A GUN be, Ta IEGR
Ao, ST ST, dedld dlger Aifes, forer
RAR (fBovo) |

2 IR 48 qYF 50 T>rern M, Tid MR,
TIRYI, ST, elTehail, Tevilel diger |rfed, el
AR (fRovo) |

i A RIS, S7SRATAT YR URATGH, dediel
Ffae, T Te (STRIES) |

7 ]Afed Hear w@. &N gRAfter Fgan, wifa g, ST
sireoHTe, dEdie a ot |re= (fRovo) |

HEqg, JExdTe, foTer BRER (STRIES) — 249407

ALPILI—Gr e e



w Annual Report 2017-18

HHIAGT
ICAR

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

Mr. Rao Jishan Ali, Himalaya Foods, Village
Salempur Mehdood, Bahadarabad, Distt.
Haridwar (UK) — 249407.

Mrs. Anita Patwal, Shankarpur, Near Navodya
Vidhalya, Sehaspur, Distt. Dehradun (UK) —
248001.

Dr. M.H. Mishra, M/s. Anupam Agro, Village
Kuanwala, Haridwar Road, Dehradun
(Uttarakhand).

Mr. Bhanwar Singh S/o Sh. Jai Singh, Village
Saloula, PO Shahzadpur, Tehsil Naraingarh,
Distt. Ambala (HP) — 134202.

Mr. Dharam Singh Rotella, Village Kanda
Gavad, PO Pathani, Block Development
Narayanbagarh, Chamoli (Uttarakhand).

Mr. Saurabh Saini S/o Sh. Hari Ram Saini,
Village Fatehpur, PO Herbertpur, Tehsil
Vikasnagar, Distt. Dehradun (Uttarakhand) —
248142.

Mrs. Santosh W/o Sh. Satish Kumar, Village
Majri, PO Piryan Kalyar, Distt. Haridwar
(Uttarakhand) — 247667.

Mr. S. Senthil Kumar & Mr. S. Jayaraj, Near
Poondi Lake, Thiruvallur - 602001 (T.N.).

Sh. Prashant, Village & PO Nagali, Tehsil
Kandaghat, Distt. Solan (HP) —173217.

Sh. Sudheer Mehta, Village Dhalli, PO
Kandaghat, Distt. Solan (HP).

Mr. Vaibhav Chhibbar & Mrs. Babita Bakshi,
Village Bhogpur Tanda, Bhagmal, District
Haridwar (Uttarakhand).

Mr. Vikram Singh S/o Sh. Nihal Chand, Village
& PO Bari, Tehsil Nichar, Distt. Kinnuar (H.P.)
—172115.

Mr. Joginder Singh S/o Sh. Lot Ram, Village &
PO Dughilag, Tehsil & Distt. Kullu (HP) —
175102.

Mr. Himanshu Sharma S/o Sh. Ram Lal
Sharma, Village Talauna, PO Kakarhatti, Tehsil
& Distt. Solan (HP).

Mr. Vinay Kumar Yadav S/o Sh. Ishwar Singh,
Ward No.8, VPO Bawani Khera, Distt. Bhiwani
(Haryana) — 127032.

Mr. Barjesh Kumar Sharma S/o Sh. Keshwa
Nand, M/s. Lipsa Agro, Village & PO
Charatgarh, Tehsil & Distt. Una (HP).
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31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

FEAYR, foTell Sevrg (STRIES) — 288001

Y vA . s, fast sum @, ifa gaifara,
BRER A1, TEIGA (STRIES) |

IMEWIEYR, dedlel ARMAUNTS, fSfell 3rHaTell
(&Ramom) — 134202

A g7 Rig Jdolt, T BrsI—Tdrs, SI. Yoo, TS
ARTIVETS, T (STRRES) |

£ ART I g 27 89 M G, U BE R, .
ISR, TedIdt I TR, frell EvIgH (STRIES)
— 248142

T1. {0 SR, fSTer eRER (STRIES) — 247667
57 AT FAR 9 #1 T, SR, FH9 g3l o,
foedegR (AAeTTg) — 602001 |

st gera, Ta g ST Tedl, d. derare, Nar A
(fRodo) — 173217

s IR HEdT, Tfd Seell, S HerHre, Rierr Al
(fRowo) |

o g foar g s adiar ga=f, Wit ATgR
Tiel, Wi, foTell BRER ([TRRIS) |

=7 faspd Rig AY= i1 fere @i, e g 1. N,
¥l R, f5er fe=ik (fRowo) — 172115

N Siffvs Rig U= 27 i ¥, Tifd 9 1. gEle,
dedfiel g RFel el (Rovo) — 175102

T1. Hhgece], dedid a far dred (fBovo) |
=7 fa9 AR red, A 2 SeaR e, a1€ . 8,
g g T 9rar @)1, e faar (@Rerom) —
127032

=7 g1 [AR T AYS 57 bl Fa, HAS foradr
T, TG G ST, TS, Tediel g el 1 (fRovo) |
ST, TG B TERT, T e TR, JEwIed
(STRIIS) — 248003

7 g AYF &1 i ¥, g fUuell, deR A/nl

gRER Nefiie &= (STRRS) |




46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Mr. Ankush Shah S/o Sh. Roshan Lal Shah,
Village Jamunwala, PO Garhi Cantt.
Ghanghora, Tehsil Vikasnagar, Dehradun
(Uttarakhand) — 248003.

Mr. Rahul S/o Sh. Sita Ram, Village Pipli, Laxar
Road, Haridwar Industrial Area (Uttarakhand).
Mr. Rajan Sharma S/o Late Sh. Satya Narayan
Sharma, VPO Neharanpukher, Block Pragpur,
Tehsil Dehra, Distt. Kangra (HP).

Mohd. Ehsan, M/s. Kisan Agro Products,
Koatwal Alampur, Roorkee, Haridwar
(Uttarakhand).

Mr. Devender Singh Chauhan S/o Sh. Kundan
Singh, Village Doon, PO Dahan, Tehsil Rajgarh,
Distt. Sirmour (HP) — 173101.

Mr. Dinesh Kumar Sharma, Village Fatechi,
PO Rouri, Via Totu, Tehsil & Distt. Shimla (HP).
Mr. Bhopal Singh Negi S/o Sh. Balak Singh,
M/s. Shivanya Foods, Village Rangaon Patti,
Chopda Kot, Thalisain, Pauri Garhwal
(Uttarakhand).

Mr. Naresh Singh Mankotia, Village & PO
Bhadiara, Tehsil & Distt. Kangra (HP).

Mr. Sushant Uniyal, Village Dadur, PO Nail,
Distt. Tehri Garhwal (Uttarakhand) — 249130.
Mr. Gagan lJindal, Raja Road, Selakui,
Dehradun (Uttarakhand).

Mr. Sunil Kumar S/o Late Sh. Sohan Singh,
Village & PO Kakdiyar, Tehsil Tauni Devi, Distt.
Himarpur (HP).

Mrs. Rajni Devi W/o Sh. Sunil Kumar, Village
& PO Kakdiyar, Tehsil Tauni Devi, Distt.
Himarpur (HP).

Mr. Rajeev Kumar S/o Sh. Ram Swaroop,
Village Lava, Pargana & Tehsil Bhagwanpur,
Haridwar (Uttarakhand).

Mr. Braham Pal S/o Sh. Bhullan Singh, Village
Bahabalpur Hansowala, Pargana & Tehsil
Bhagwanpur, Haridwar (Uttarakhand).

Mr. Arvind Chauhan S/o Sh. Kunwar Singh,
Village Cheog, PO Jamna, Tehsil Poanta Sahib,
Sub Tehsil Kamru, Distt. Sirmour (HP) —
173029.

Mr. Kalam Singh S/o Sh. Khyali Ram, Vill. &
PO Badva Shashpur, Tehsil Vikasnagar, Distt.
Dehradun (Uttarakhand).
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48.

49.

50.

51.

52.

53.

54.

55.
56.

57.

58.

59.

60.

61.

63.
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7 TS T FYH W, 31 AR W, A9 g
ST, 78T YR, i URITYR, dedilel a8, foret
BT (fRowo) |

Al UgAE, ¥99 fhaE TUT isded, dieard
AR HEdh!, ERER (STRIEE) |

) <avx ¥ diem, 9ga i g e, a7,
1. T8, dgdrd TorTg, ot RRdR (Bowo) —
173101

871 famer HAR o, i Badl, 1. ST 91T <,
e g fter Rmer (fRovo) |

s Ao g T |qyF s g RiE, d9o
T Tedrd (STRRAS) |

7 e 4T AapIfean, a9 1. wiearT, Jedrd
g Rt e (fRowo) |

T GErid AT, e qT8R, 1. Ael, ffer feg
TEdTel (STRIES) — 249130

ot T Riere, 2ot A Vel SERIg (STRES) |
) Frilel HAR Judl . 57 A Rig, g g 1.
FHRSAR, TEdler 2ol <, frer giRyR (RRowo) |
ST ST <dT gHa 57 Geilel BAR, Tfd g ST,
PHIGIR, Tedd <ol 741, f57er sRYR (fRovo) |
1 RTSTg HAR TYS G A1 <D FAR AYF A1 A
wRay, TMie efTdl, TR g dediel IaryR, fo7el
BRER (ITRIIS) |

2 989 Uil 9YA A1 Yoord 48, I T8I
BAMATAT, TRIAT 9 TEdld 9aMyR, 8RER
(STRIES) |

7 JRfI= de™ 9YF & {ax i 7™ =, <1
ST, dEdlel ufgel Hifed, Su—dedld HHes,
ot RRAR (fRowo) — 173029

2 Perd 8 AYF 20 ATl M, g 9 1. ged
AR, Tedlel [IBRITR, foTell <evIe (STRES) |

. 57 SR uTel 99 &7 A 9g, T 6 [,

1. FRavll, e Yadbs, fSrerr airer (fRodo) —
177108
PRI (37H) |
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62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

Mr. Joginder Pal S/o Sh. Nanak Chand, Village
Mat-umran, PO Meravani, Tehsil Rakhad,
Distt. Kangra (HP) — 177108.

Mr. Ashish Khakholia, Bamphor, Topatoli,
Dimoria, Kamrup, Assam.

Mr. Deependra Saklani & Mr. Shailesh Bhatt,
M/s. RPS Mushroom Food Parks, Village
Khariyal (Lassya), PO Mayali, Tehsil Jakholi,
Distt. Rudraprayag (Uttarakhand) — 246475.
Mr. Krishan Kumar Yadav, Village
Lamavankatha (Diyra), Kadipur, Sultanpur
(UP) - 228132.

Mr. Sanjay Kumar Prajapati S/o Sh. Shyam Lal
Prajapati, M/s. Sanjay Mushroom Unit,
Village Simri Baish, PO Devender Nagar, Distt.
Panna (M.P.) — 488333,

Mr. Azad Singh S/o Sh. Surjeet Singh, Village
Aurangzebpur, Tehsil Bhagwanpur, Distt.
Haridwar (Uttarakhand).

Mr. Kamal Bardaloi, Rangia Shantipur, Ward
No.05, PO + PS Rangia, Distt. Kamrup (Assam)
—781354.

Mrs. Sheela Bahuguna, Village Mizzapur, Urf
Dhalipur, Vikas Nagar, Distt. Dehradun
(Uttarakhand).

Mr. Shishir Kumar, M/s. R.K.V. Agriteck
Solutions, C-405, Solitair Residency, Henur,
Begur Main Marg, Bangalore (Karnataka) —
560077.

Mrs. Vrinda Chauhan W/o Sh. Ghanshyam
Chauhan, Raman Kunj, Backside HFCL, PO
Chambaghat, Solan (HP) — 173213.

Mr. Pankaj Kumar S/o Sh. Sita Ram, Village
Kughan, PO Aghan, Tehsil & Distt. Hamirpur
(HP) — 176041.

Mr. Prithi Chand S/o Sh. Ajudhya Prasad,
Village Manoh, PO Karohta, Tehsil Bhoranj,
Distt. Hamirpur (HP) — 176044.

Mr. Anupam Singh, Project site at Himachal
Pradesh.

Mr. Dayakishan Sharma S/o Sh. Ram Lakahan,
Village Nangal Brhmin, PO Deeghot, Tehsil &
Distt. Palwal (Haryana) — 121105.

Mr. Shahid Hussain S/o Sh. Khalil Ahmed,
Village & PO Misherwala, Tehsil Poanta Sahib,
Distt. Sirmour (HP) — 173021.
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64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.
75.

76.

77.

78.

st foUs erhatl @ sft S wiee, #¥of TR,
Tq, WA e Ui, TG @RIt (=), ST
AT, Al Sidlell, Tl wavanT (STRES)
— 246475

5 W FAR ITed, g THGDbe (fEART), BT,
T FoaYR (STR U<W) — 228132

1 ST HAR TTafd Fg= 211 T oflel Yofafd,
IS Hog 7ered e, I RN 99, uRe 9
Tl qdws R, STl U= (A2 U<er) — 488 333
TedTe WEaFgR, e sReR (STRIEs) |

5 PHAGCIdls, FAAT AR a1€ 7. 5, T 9
gferd A AT, fS7el STy (31FH) — 781354
S <fier SgIem, Tfa FSiYR, iRy greiigy
faPrTR, SEvIgT (STRIES) |

7 RIRR HAR, SR &®A1 THICH AR, H—405,
(@HTeH) — 560077

S gH=aT BB, gHuel &1 SFRar <, A
%ol TAUHHNS & UTe, 1. Fwarare, e e
(fRodo) — 173213

3 Yool AR FYA = Aiar ¥, Tia gEE, I
3rerd, dediel @ forer RYR (f2oWo) — 176041
= uefl Tie YA A7 T[T UTe, Td FAIE, ST
FHered], dEdrd R, e gRyR (fRovo) —
176044

7 oA 7, aRATT Wrd f2oraer geem |

N TAIfbeE Tl |ga A1 XM o, T T
FEh, S1. SHhle, dedid Yoaad (8Ramom) —
121105

) e gA9 Ay 50 Weild 378He, T 9 ST
Rsraren, Texiier dfger arfed, Rtem RRAR (Rowo)
— 173021
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Mr. Dalveer Singh Bhandari S/o Sh. Inder Singh
Bhandari, Village Kaluwala, PO Badowala,
District Dehradun (Uttarakhand).

Mr. Vinay Chandra, Village Devipur, Post
Office Umedpur, Premnagar, Distt. Dehradun
(Uttarakhand).

Mr. Harinath Singh Rawat, Village & PO
Dhunglalli, Via- Lungasu, Block & Tehsil Karan
Prayag, Distt. Chamoli (Uttarakhand) —
246446.

Mr. Nitin Chaudhary S/o Late Sh. Rajveer Singh
Chaudhary, Gram Nagar, PO Koti, Sahaspur,
Tehsil Vikasnagar, Dehradun (Uttarakhand) —
248197.

Mr. Tikam Singh S/o Sh. Om Chand, Village
Bhatha, PO Devdhar, Tehsil Chachyot, Distt.
Mandi (HP). — 175029.

MrVivek Kumar S/o Sh. Balwan Singh, Ambala
(Haryana).

Mr. Tapan Dutta Baruah, Village Kendukuchi,
PO Barkhanajan, Distt. Nalbari, (Assam) —
781335.

Mr. Pawan Kumar S/o Sh. Baldev Singh Thakur,
Village Kahlog, PO Tundal, Tehsil Kandaghat,
Distt. Solan (HP).

Ms. Jyoti Bhatt, M/s. Shagun Agro Foods,
Thano, Dehradun (Uttarakhand).

Mr. Kamal Kumar & Mr. Amit Kumar, Village
Manakpur, PO Banondi, Tehsil Naraingarh,
Distt. Ambala (Haryana) — 134202.

Mr. Purshotam Chand S/o Sh. Pratap Singh,
Village Karndola, PO Putriyal, Tehsil Nadaun,
Karndola, Hamirpur (HP) — 177045.

Mr. Gagan Vir Jindal, Raja Road, Selakui,
Dehradun (Uttarakhand).

Mr. Ashish Kalura & Mr. Amit Mohan Thakur,
M/s. Valley of Mushrooms, Village
Gaindikhata, PO Jajibabad Raod Gaindikhata
(Khatri), Haridwar (Uttarakhand).
Ex-Havaldar Mr.Joginder Singh Chauhan S/o
Sh. Jungli Ram, VPO Sharlimanpur, Tehsil
Kamrau, Distt. Sirmour (HP) — 173029.

Mr. Baldev S/o Sh. Sadhu Ram, Village
Manjhu, Tehsil Arki, Distt. Solan (HP) —
173208.

Mr. Neeraj Tewari S/o Sh. Sabhashankar
Tewari, M/s. KV.M. (Kashi Vishvanath
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. 50 BRYr g wrad, W g S g, dar
oY, i 9 dedld ol 9an forar =H el
(STRIEE) — 246446

TR, 1. BIE], TR, TedIel [ABITR, TBIgT
(STRIES) — 248197

s Spw R 9gF 50 oW @i|, 7ifg W, i
TR, T=Ae, Asl (fBowo) — 175029

=71 fages HAR AYF =71 gete Rig, srarer (Rarom) |
1 U ST GH3N, TG Dgahel, Sl dRGTTST,
Tl FeTaRT (3RTH) — 781335

2 g HAR WY AT geiqd (g SR, T
HEANT, BT I, TEHId derare, el der
(fRowo) |

eI (STRIES) |

3 HHA HAR T 31 AT AR, T AFABYR, ST,
A, e ARTIONTE, R srrern (8Rarom)
— 134202

s g&UITH <€ WYA 31 Y19 @€, T Horsie,
ST, goRATd, dgdle Ae, e s9RgR (fRodo)
177045

£ AR 8, ST A1 Aellds, SavIgT (SIRIES) |
57 Iy PreRIEar g 1 31fHd Aigd oTaR, Hasl
It 3T Herwd, TG ST ETar, 1. Aol Anf
ST @rar (=), ERER (STRES) |
gd—ggererR & Siiffes RiE =R aga 2 el
M, Mg g S AAHFEYR, dEdd HEs, el
AR (fRowo) — 173029

s geTed AYA 1 WERM, T g S, Hicy, dedd
3rat, ot |rer (fRodo) — 173208

. . ((R7of Brefl fagamer weren udde frfafes),
UM IEIE ARRR, TedIe 9 f57er sRER (STRIEE)
— 247663

#1) XSTIebId GRRI, Td 98, Sl g qedlel Hemell,
Rretr & TTeara (STRREE) — 249155
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Mushroom Private Limited), Village Baditeep
Bhogpur, Tehsil & Distt. Haridwar
(Uttarakhand) — 247663.

Mr. Rajnikant Surira, Village Bahera, PO &
Tehsil Ghansali, Distt. Tehri Garhwal
(Uttarakhand) — 249155.

Mr. Attar Singh Pundir S/o Sh. Bhup Singh,
Village Shorag, PO Kando Bhatnoul, Tehsil
Shillai, Distt. Sirmour (HP) — 173027.

Mr. Anurag Mishra, 15" Miles Ton, Koraput
Rayayada Road, Podaguda, Distt. Koraput
(Odisha).

Mr. Inderjeet S/o Sh. Bir Singh, Village Nahar,
Tehsil Kosli, Distt. Rewari (Haryana) — 123303.
Mr. Vibhu Garg, Tehri Club and Resort, Near
Hanuman Mandir, Badshahi Taul, Chamba —
New Tehri Road, Chamba (Uttarakhand) —
249001.

Mrs. Neelam Sharma S/o Sh. Om Prakash,
Village Naghan, PO Thakurdwara, Tehsil
Pachhad, Distt. Sirmour (HP) — 173024,

Mr. Bhupender Kumar S/o Sh. Tulsi Ram,
Village Tuiru, PO Dhundan, Tehsil, Arki, Distt.
Solan (HP).

. Mr. Amarjeet Singh S/o Sh. Jiya Lal, Village
& PO Dhayawla, Tehsil Kandaghat, Distt.
Solan (HP).

Mrs. Sonia Gupta W/o Sh. Mukesh Kumar,
VPO Pathreri, Tehsil Naraingarh, Distt.
Ambala (Haryana) — 134202.

Mr. Dhamender Kumar Vermani, Village
Bauch, PO Deothi, Tehsil & Distt. Solan (HP).
Mr. Jagdeep Thakur S/o Sh. Joginder Thakur,
Village Mashiver, Tehsil & Distt. Solan (HP).
Mrs. Shanta Bhagat W/o Sh. Ravi Bhagat,
Jharn, Lailunga, Raigarh (Chattisgarh) —
496113.

Mr. Dev Raj S/o Sh. Teja Ram, Village
Navada, PO Shivpur, Tehsil Poanta Sahib,
Distt. Sirmour (HP) — 173025.

Mr.Kalyan Singh S/o Sh. Nater Singh, Village
Pavta, PO & Tehsil Sangrah, Distt. Simrour
(HP) — 173023.

Dr. Sushil Garg, M/s. S.R. Agro Tech, Dev
Colony Sannaur, Patiala (Pb.)

Mr. Sushil Chauhan, M/s. Rajo Agro Foods,
Village Kheldi, Bahadrabad, Haridwar
(Uttarakhand).

ICAR-Directorate of Mushroom Research
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1. Fiel e, Tediel R, fSen RAR (fRovo)
—173027

7 SR A, 15 Ao T, BRIYC IATET AN,
grsTTel, fS7el ®R1ge (@ife) |

qeNIel Bivel], T arst (BRamm) — 123303
57 fag T, e Fetd g R, {99 ggAE AR,
IeeTE! did, T =Y feEs) Arl, I ([STRRES) —
249001

ST SIGHRENI, dedia y=aTe, [T RRFR (fRodo)
— 173024

£ Y=g HAR TYF A Al M, TG 3w, ST
e, eI 3, [STer |rer (fRovo) |

. &0 SrERoiId RiE g &0 ST offel, Mg 9 1.

<ITadT, I8l derare, e |red (fRovo) |
ST AT T gHueH 31 el HAR, i d
ST UeNEl, Tl ARRIETE, fTar srarer
(&Ramom) —134202

) ¥ HAR g, Mg 9f, 1. fA1e), dedid
g 57t Arerd (Bovo) |

3N STTEIY ST |YyF S Siffrs oraR, Mg
TR, dEilar 9 7 |t (fRovo) |

IS (BARTTE) — 496113

2 ARl qYF A IS ’MW, TG Tare, Sl
RraqR, dedier dlaer |z, forer RHER (fRovo)
— 173025

s ST g YA & 93 R¥e, 79 urger, 1.
g qediel Terg, forem AR (fRodo) — 173023
<1 gefiet T, FAS! TR, T <, < B!
AR, gfeare (d99Tre) |

s el <M, =St <ol QT e, Tid Wars),
JexETE, BRER (STRIES) |

Y 7ex Rig 9gz s wweR Rig, T ger, <
T, rer srrer (Rarom) |

(PIER), 1. HAr!, e frar (@Ramm) —
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Mr. Mehar Singh S/o Sh. Shamsher Singh,
Village Sullar, PO Ballana, Distt. Ambala
(Haryana).

Mr. Rajesh Kumar S/o Sh. Ishwar Singh,
Village Malwas (Kohar), Post Kasumbhi,
Distt. Bhiwani (Haryana) — 127021.

Mr. Gautam Godara S/o Sh. Randhir Singh
Godara, Village Khairpur Sirsa (Haryana) —
125055.

Mr. Yoginder Singh S/o Sh. Ishwar Singh,
Village Sharmalpur, PO Behali, Tehsil
Samalkha, Distt. Panipat (Haryana).

Mr. Ram Lal S/o Sh. Govind Ram, Village
Bakunta, PO Gunaha Kala, Tehsil Ramsher,
Distt. Solan (HP).

Ms. Dinta Vaghasiya and Mr. Alpesh
Thummar, M/s. Shayona Agro Industry,
Survey No.214, New Ranuja Road,
Bharkunda, Taluka Daskroi, District
Ahmedabad (Gujarat) — 380058

Sh. Gurbhachan Singh S/o Sh. Mohan Lal,
Village Roudi (Hadli), PO Jabali, Tehsil
Kasauli, Distt. Solan (HP).

Mr. Pankaj Kumar Saini S/o Sh. Nirbhay
Singh, Village Shivdaspur Urf Teliwala, Post
Dhanouri, Roorkee, Distt. Haridwar
(Uttarakhand) — 247667.

Sh. Rakesh Kumar S/o Sh. Ram Swaroop,
Village Bakunta, PO Gunaha Kala, Tehsil
Ramsher, Distt. Solan (HP).

Sh. Deepak Joshi, Director, M/s. Himnutri
Agrotech Private Limited, Behind Maa
Bhagwati Dunagiri Enterprises,
Kamluaganja Mehta, Haldwani
(Uttarakhand) — 263139.

Sh. Hari Mohan Thakur S/o Sh. Ram Rattan
Thakur, Village Nandal, PO Oachghat, Distt.
Solan (HP).

Sh. Ravinder Kant S/o Late Sh. Chander Kant,
Village Ser Chirag, PO Jaunaji, Distt. Solan
(HP).

Sh. Mukesh Kumar S/o Sh. Jagbir Singh,
Village & PO Ujwa, New Delhi — 110 073.
Mrs. Nishi W/o Sh. Lavleet Rana, Village
Nain, PO Kamlehar, Distt. Kangra (HP).

Mr. Anil Kumar S/o Sh. Amar Nath, M/s. Anil
Mushroom Farm, Village & PO Majherna,
Tehsil Baijnath, District Kangra (HP).
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Mr. Satnam Singh, Village Dhouj, Sohna
Road, Faridabad (Haryana).

Mr. K.K. Dubey, Village Baroda (Rehli),
District Sagar (M.P.).

Mr.Saurabh Dixit, Sigma Bioengineering &
Technologies, C-20, Industrial Estate
Chandpur, Maheshpur, Varanasi (U.P.).

Mr. Sanjeev Kumar, Village Kumbra, Tehsil
Amloh, District Fatehgarh Sahib (Punjab).
Mr. Jai Chand S/o Sh. Bali Ram, Village
Kathyun, Tehsil Jhandutta, Balah Seena
Ghandhir, Bilaspur (HP) — 174029.

Mr. Mukesh Kumar S/o Sh. Jagbir Singh,
Village & PO Ujwa, New Delhi -110073.
Mr. Harish Bansal S/o Sh. Bhagwan Dass
Bansal, Village Punahan, PO Beri Rajadian,
Tehsil Sadar, Distt. Bilaspur (HP).

Mr. Manas Dubashi, Kalpavriksha Farm, B
516, Near West Inn Resorts, Village Karanki,
Tehsil Sohna, Distt. Gurgaon (Haryana).
Mrs. Tulsi Devi, Village Banjar, PO Bajoura,
Tehsil Bhuntar, Distt. Kullu (HP).

Mr. Kundan Singh Bist, Village Niladi, PO
Ming Gadhera, Tehsil Narayan Bagar, Distt.
Chamoli (Uttarakhand) — 246444.

Mr. Puran Chand S/o Sh. Ram Charan,
Village Behal, PO Hanuman Badog, Tehsil
Arki, Distt. Solan (HP).

Mr. Om Parkash S/o Sh. Sada Nand, Village
Batol, PO Ghaighat, Tehsil Kasauli, District
Solan (HP).

ICAR-Directorate of Mushroom Research
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8. COMMITTEE MEETINGS
8. tffcr bt dsed

Institute Management Committee
A yde afifa

1. Dr. V.P. Sharma, Director, ICAR-DMR, Chambaghat, Solan (H.P.). Chairman

2. Asstt. Director General (Hort.Science-l), ICAR, Krishi Anusandhan Bhavan-II, Member
Pusa, New Delhi-110012.

3. Director of Research, Himachal Pradesh Krishi Vishwavidyalaya, Palampur (HP)  Member

4. Director, Deptt. of Horticulture, Govt. of Punjab, Chandigarh. Member

5. Director of Research, Dr. Y.S. Parmar University of Hort. & Forestry, Nauni, Member
Solan (H.P.).

6. Dr. Robin Gogoi, Principal Scientist, Deptt. Of Plant Pathology, ICAR-Indian Member
Agricultural Research Institute, Pusa, New Delhi-110012.

7. Dr. Jagdev Sharma, Principal Scientist, ICAR-Central Potato Research Institute, Member
Shimla-1

8. Dr. B.L. Attri, Principal Scientist, ICAR-DMR, Chambaghat, Solan (H.P.). Member

9. Dr. Mahesh Yaday, Principal Scientist, ICAR-National Bureau of Plant Genetic Member

Resources, Pusa, New Delhi-12

10. Sh. K.K. Sharma, Finance & Accounts Officer, ICAR, Krishi Bhavan, Member
New Delhi-110001

11. Sh. Vinod Thakur, Thakur Mushroom Farm, Chambaghat, Solan Non-Official
Member

12 Sh. Rajesh Thakur, Vill. Ber-ki-Ser, Chambaghat, Solan Non-Official
Member

13. Sh. H.N. Sharma, Administrative Officer, ICAR-DMR, Chambaghat, Solan (H.P.).  Member-
Secretary

The meeting of IMC was held at ICAR-DMR, Solan on 29.01.2018.
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Research Advisory Committee (RAC)

UL AelledR FiAfa
Sr. No. Name & Address Designation
1. Dr. R.P. Tewari, Ex-Director, Chairman

ICAR-DMR, Solan
No.56, S S-208, Yelahanka New Town,
Bangalore — 560064 (Karnataka)

2. Dr. T. Jankiram, Member
Asstt. Director General (Hort.Sci-l),
Indian Council of Agricultural Research,KAB-II,
Pusa,New Delhi — 110 012.

3. Dr. TK. Behera, Member
Principal Scientist, Vegetable Science,
ICAR-IARI, Pusa, New Delhi — 110 012.

4, Dr. AK. Patra, Member
Retd., Prof., OUAT,
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 — 110 012.

6. Dr. V.P. Sharma, Director, Member
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. O.P. Ahlawat, Member Secretary
Principal Scientist,
ICAR-Directorate of Mushroom Research,
Chambaghat, Solan (H.P.) — 173213.

The meeting of Research Advisory Committee (RAC) of ICAR-DMR, Solan (H.P.) was held on
8th — 9* June, 2017.

ICAR-Directorate of Mushroom Research
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Institute Research Committee (IRC)
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NEAZIE R E G IERCITIR]

Sr. No. Name Designation
1. Dr. V.P. Sharma, Director Chairman (IRC)
2. Dr. O.P. Ahlawat, Principal Scientist Member Secretary
3. Dr. B.L. Attri, Principal Scientist Member

4. Dr. Satish Kumar, Principal Scientist Member

5. Dr. Shwet Kamal, Principal Scientist Member

6. Dr. Yogesh Gautam, Senior Scientist Member

7. Dr. Mahantesh Shirur, Scientist Member

8. Dr. Anil Kumar, Scientist Member

9. Mr. Sudheer Kumar Annepu, Scientist Member

10. Dr. Anupam Barh, Scientist Member

Meetings of Institute Research Committee (IRC) of ICAR-DMR, Solan were held on 29% -

30" May, 2017 & 28.06.2017

Priority Setting, Monitoring and Evaluation (PME) Cell

wrafiear |, FRRET 9 geaieq (fivag) 9o

Sr. No. Name of employee Designation

1 Dr. O.P. Ahlawat, Principal Scientist Chairman

2 Dr. B.L. Attri, Principal Scientist Member

3. Dr. Satish Kumar, Principal Scientist Co-Chairman

4 Dr. Yogesh Gautam, Scientist Member

5. Mr. Sudheer Kumar Annepu, Scientist Member Secretary

Committee meetings were held on 05.04.2017, 15.04.2017, 25.05.2017, 15.06.2017,

16.06.2017 and 11.07.2017.

Priority Setting, Monitoring and Evaluation (PME) Cell

wrrfigar AT, AR T qeniea (figag) da

Sr.No. Name of employee Designation

1 Dr. Shwet Kamal, Principal Scientist Chairman

2 Dr. Satish Kumar, Principal Scientist Member

3. Mr. Sudheer Kumar Annepu, Scientist Member Secretary
4 Dr. Anupam Barh, Scientist Special Invitee*

5. Mr. Deep Kumar Thakur, Steno D.A. (PME Cell)

Committee meetings were held on 21.08.2017, 24.08.2017 and 10.10.2017.

*For 10.10.2017 meeting.
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Grievance Committee

Rreraa afifa

Elected member

SN Name & designation Category Capacity

1 Dr. B.L. Attri, Principal Scientist Scientific Member

2 Sh. Dharam Dass, UDC Administrative Member

3 Sh. Raj Kumar, Technical Asstt. Technical Member

4 Sh. Vinay Sharma, SSS Skilled Support Staff  Member
Nominated office side members

SN Name & designation Category Capacity

1 Dr. V.P. Sharma, Director Director Chairman

2 Dr. Anupam Barh, Scientist Scientific Member (Office side)
3 Sh. H.N. Sharma, Administrative Officer Administrative Member (Office side)
4 Sh. J.R. Mangale, AF&AO Audit Member (Office side)
5. Sh. T.D. Sharma, AAO Administrative Member Secretary
Meetings of Grievance Committee held on 20.05.2017, 30.08.2017, 04.12.2017 and
13.03.2018S

Institute Joint Staff Council
A GYgth HHAN] URkug

STAFF SIDE MEMBERS OF 1JSC

SN Name Designation

1. Sh. Deep Kumar Thakur Stenographer (Member CJSC)

2. Sh. Sanjeev Sharma LDC (Secretary 1JSC)

3. Sh. Gian Chand Technical Officer

4. Sh. Jeet Ram, Technical Assistant

5. Smt. Meera Devi SSS

6. Sh. Vinay Sharma SSS

OFFICE SIDE MEMBERS OF JSC

SINCEESI S

Dr. B.L. Attri

Dr. Yogesh Gautam

Sh. Sudheer Kumar Annepu
Dr. Anupam Barh

Sh. H.N. Sharma

Sh. J.R. Mangale

Principal Scientist
Sr.Scientist

Scientist

Scientist
Administrative Officer
AF&AO

Meetings of Institute Joint Staff Council held on 27.06.2017, 23.09.2017 & 23.12.2017 &

13.03.2018

ICAR-Directorate of Mushroom Research
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Meetings of the Scientists of ICAR-DMR, Solan for Monthly Planning & Review Meetings
were held on 07.04.2017, 07.07.2017, 06.10.2017, 11.12.2017 and 19.01.2018.

The Director and scientists participated in these meetings

Sr.No. Name of employee Designation

1. Dr. V.P. Sharma Director

2. Dr. O.P. Ahlawat Principal Scientist
3. Dr. B.L. Attri Principal Scientist
4. Dr. Satish Kumar Principal Scientist
5. Dr. Shwet Kamal Principal Scientist
6. Dr. Yogesh Gautam Senior Scientist
7. Dr. Mahantesh Shirur Scientist

8. Dr. Anil Kumar Scientist

9. Dr. Anuradha Srivastava Scientist

10. Sh. Sudheer Kumar Annepu Scientist

11. Dr. Anupam Barh Scientist

Meetings of scientists of ICAR-DMR, Solan were held on 03.10.2017, 07.03.2018, 09.03.2018
and 23.03.2018 the following scientists attended these meetings:

Sr. No. Name of employee Designation

1. Dr. V.P. Sharma Director

2. Dr. B.L. Attri Principal Scientist
3. Dr. Satish Kumar Principal Scientist
4. Dr. Shwet Kamal Principal Scientist
5. Dr. Yogesh Gautam Senior Scientist
6. Dr. Mahantesh Shirur Scientist

7. Dr. Anil Kumar Scientist

8. Dr. Anuradha Srivastava Scientist

9. Sh. Sudheer Kumar Annepu Scientist

10. Dr. Anupam Barh Scientist
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Scientists-Technical Personnel meetings were held on 21.04.2017, 30.05.2017, 23.06.2017,
21.07.2017, 25.08.2017, 29.09.2017, 20.10.2017, 17.11.2017, 15.12.2017, 19.01.2018,

16.02.2018 and 14.03.2018 the Members were as under:

Sr.No. Name of employee Designation

Scientific

1. Dr. V.P. Sharma Director

2. Dr. O.P. Ahlawat Principal Scientist

3. Dr. B.L. Attri Principal Scientist

4. Dr. Satish Kumar Principal Scientist

5. Dr. Shwet Kamal Principal Scientist

6. Dr. Yogesh Gautam Senior Scientist

7. Dr. Mahantesh Shirur Scientist

8. Dr. Anil Kumar Scientist

9. Dr. Anuradha Srivastava Scientist

10. Sh. Sudheer Kumar Annepu Scientist

11. Dr. Anupam Barh Scientist

Technical

12. Sh. Sunil Verma Astt. Chief Technical Officer (Farm)

13. Smt. Reeta Astt. Chief Technical Officer (Lib)

14. Smt. Shailja Verma Asstt. ChiefTechnical Officer (Art)

15. Sh. Gian Chand Technical Officer (Farm)

16. Sh. Dala Ram Technical Officer (Vehicle)

17. Sh. Ram Lal Technical Officer (Vehicle)

18. Sh. Deepak Sharma Senior Technical Assistant (Computer)

19. Sh. Jeet Ram Senior Technical Assistant (Farm)

20. Sh. Ram Swaroop Senior Technical Assistant (Farm)

21. Sh. Guler Singh Rana Senior Technical Assistant
(Electrician)

22. Sh. Lekh Raj Rana Technical Assistant (Farm)

23. Sh. Raj Kumar Technical Assistant (Farm)

ICAR-Directorate of Mushroom Research
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Meetings of Publication Committee constituted at ICAR-DMR, Solan were held on 05.04.2017,
15.04.2017 and 06.07.2017 and the Members were as under:

Sr.No. Name of employee Designation

1. Dr. O.P. Ahlawat Principal Scientist/Chairman

2 Dr. Satish Kumar Principal Scientist/Co-Chairman
3. Dr. Shwet Kamal Principal Scientist/Member

4 Dr. Mahantesh Shirur Scientist/Member

Meetings of Publication Committee constituted at ICAR-DMR, Solan were held on 21.08.2017,
22.09.2017 and 16.10.2017 the Members were as under:

Sr.No. Name of employee Designation

1. Dr. Satish Kumar Principal Scientist/Chairman

2. Dr. Shwet Kamal Principal Scientist/Co-Chairman
3. Dr. Mahantesh Shirur Scientist/Member

Meetings of Officer Incharges and Technical Officers with Director were held on 13.04.2017
and 06.10.2017 and the Members were as under:

Sr.No. Name of employee Designation

Scientific

1. Dr. V.P. Sharma Director

2. Dr. B.L. Attri Principal Scientist

3. Dr. Satish Kumar Principal Scientist

4. Dr. Mahantesh Shirur Scientist

5. Sh. Sudheer Kumar Annepu Scientist

6. Sh. Sunil Verma Astt. Chief Technical Officer (Farm)
7. Smt. Reeta Astt. Chief Technical Officer (Lib)
8. Smt. Shailja Verma Asstt. ChiefTechnical Officer (Art)
9. Sh. Gian Chand Technical Officer (Farm)
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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.) 2017-18

Official Language Implementation Committee
(Hindi Committee)

Dr. V.P. Sharma, Director - President

Dr. B. L. Atri, Principal Scientist - Member

Mr. H.N. Sharma, Administrative Officer - Member

Mrs. Suneela 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 2017-18

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 works done by
the Directorate during the year 2017-18 is as follows:

Implementation on Official Language Program

In the quarterly meetings of the Official Language
Implementation Committee of the Directorate,
according to Annual Program released by the
Department of Official Language, Ministry of Home
Affairs, Government of India, action was taken as per
the decisions made in accordance with the given
guidelines and correspondence has been done to all
officers and employees of the Directorate to achieve
the desired target according to the program.

Action on letters / circulars received from Official
Language Department, New Delhi, City Official
Language Implementation Committee, Solan and
Indian Council of Agricultural Research, New Delhi.

ICAR-Directorate of Mushroom Research
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During this period, various types of letters /
circulars related to the implementation of the official
language were obtained from Official Language
Department, New Delhi, Municipal Official Language
Implementation Committee, Solan and Indian Council
of Agricultural Research, on which action was desired.
And they were 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, Municipal 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, in Hindi. An
evaluation committee is set up keeping an eye on the
work done throughout the year, which, after observing
the files and other functions, decides the first, second
and third prizes.

Organizing quarterly meetings

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

Workshops

Quarterly 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 use.

Organizing Hindi week

Hindi Week was celebrated on 14-21 September,
2017, in the ICAR-Directorate of Mushroom Research,
details of which are as follows:

Date: 14.09.2017

1. Calligraphy Competition: This competition was
for all officers and employees of the Directorate. 30
officers and employees participated in this
competition. The main aim of this competition was to
test the writing practice and beautiful writing of all
officers and employees. The following officers /
employees won the prize in this competition: -

1. Dr. Brij Lal Atri, Principal Scientist, - |
2. Mr. Vijay Ram, Senior Technical Assistant (Farm), - Il
3. Dr. Shwet Kamal, Principal Scientist, - Il

2. Dictation Contest: This competition was for all
officers and employees of the Directorate. In this
competition, 15 officers and employees of the
Directorate participated. The main objective of this
competition was to find out the Hindi knowledge of
officers and employees that they can write a pure
word or not. It included 50 difficult and day-to-day
words used in the office. The following officers /
employees won the prize in this competition: -

Date: 15.09.2017

1. Mrs. Sunila Thakur, Personal Assistant, - First
2. Mrs. Rita, Assistant Chief Technical Officer, - II.
3. Mrs. Sashi Poonam, Lower division clerk - IlI

3. Essay Competition: This contest was for all
officers and employees of the Directorate. In this
competition, 7 officers and employees participated.
The theme of this competition was female
empowerment. The following officers / employees
won the prize in this competition: -

ICAR-Directorate of Mushroom Research
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T 3T B! IRl R Tl Y TS qAT SABT FARTHRT
P B ol Iurg FeY 1Y |
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HHATI—GH A freemed d 7= w<re
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fesT®: 14.09.2017

1. gelt@ yfaAifirar: g gferifar eernery & i
SFferRTRAT T HHaTRaAl & forg off | 59 ufaaifiar # 30
ST g HHaTRAT 7 9T foran | 539 gfaaifirar &
T e T STABIRAT T HHATRAT DI fora=t o1
IR AT Grax folarg &l e o | 39 gfernfirar
# f=foRad siffeRat / warRal 7 gReer Siid—

1. ST. g1 oftel 31, e i~ — g
2. 5 S YW, IR ddAIa! FERE (BH) — fgd
3. S1. ¥90 HHd, YU dEd — A

2. gacd@ gferfrar: g8 gfaaifar ey &
J1 SIRBIRAT T el & forg o | 5 ufcranfira
# frcenerd & 15 AfEIRET g HHaTRA! 1 AT fora |
9 GG 1 JReg S ARPTRAT 7 BT &
Y€ 2= 9 &1 9ar o o % 97 g v ford
AP & AT 81 | 394 50 Ped g fea—ufafes wriera
# TRINT B9 dTel wIeal Bl ferRgaman 147 | 59 ufoifiar
# fy=forRaa siffreRat / wamRar 7 gvepr Sfid—

fe=T®: 15.09.2017
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3. sl erefl g, e sl forfte — e

3. forg=er uferafirar: a7 uforfirar fReemers & i
IRl T HHaTRal @ forg off | 39 gferafar # 7
MfHIRAT T HFaTRAl = W foram | 39 ufenfirar &1
v o AR Afadaer | 9 yfaartiar # fF=faRad
SrfremTRET / FHHATRAT 7 qREHR Sid—




1. Mr. Deepak Sharma, Senior Technical Assistant
(Computing), - |

2. Dr. Braj Lal Atri, Principal Scientist, - II

3. Mr. Rajnish Jarial, Assistant, - IlI

4. Application writing competition: This
competition was for all the peer support staff of the
Directorate. 2 employees participated in this
competition.The theme of this competition was the
application for the marriage of her younger sister. The
following officers / employees won the prize in this
competition: -

1. Shri Ajit Kumar, Skilled Supporting Staff - |

Date: 16.09.2017

5. Technical and General Questions
competition: This competition was for the
employees of all technical classes of the Directorate.
5 employees participated in this competition. The
following officers / employees won the prize in this
competition: -

1. Mr. Deepak Sharma, Senior Technical Assistant
(Computer), - First

2. Shri Ram Swaroop, Senior Technical Assistant
(Farm), - Il

3. Shri Rakan Rana, Technical Assistant (Farm), - Il

6. Noting Competition: This competition was for
the employees of all the administrative class of the
Directorate. Five participants participated in this
competition. The following officers / employees won
the prize in this competition: -

1. Mr. Sanjeev Sharma, Lower Division Clerk - |
2. Mrs. Shashi Poonam Lower Division Clerk - II
3. Mrs. Sunila Thakur, Personal Assistant - IlI

Date: 18.09.2017

7. Scientific achievements writing: This
competition was for all the scientists of the
Directorate. In this competition, 7 scientists
participated. The following officers / employees won
the prize in this competition: -

1. Dr. Satish Kumar, Principal Scientist - First
2. Dr. B.L. Attri, Principal Scientist - Second
3. Dr. Mahantesh Shirur, Scientist - Third

8. Translation from Hindi to English: This contest
was for all officers and employees of the Directorate.
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10 officers and employees participated in this
competition. The following officers / employees won
the prize in this competition: -

1. Mr. H. N. Sharma, Administrative Officer - 1st

2. Shri Deep Kumar Thakur, Stenographer (Grade-
) - 1l

3. Mrs. Reeta, Assistant Chief Technical Officer - Il

Date: 19.09.2017

9. Translation from English to Hindi: This
competition was for all officers and employees of the
Directorate. In this competition, 11 officers and
employees participated. The following officers /
employees won the prize in this competition: -

1. Mrs. Sashi Poonam, Lower Division Clerk - |
2. Mrs. Reeta, Assistant Chief Technical Officer — I
3. Mr. Sanjeev Sharma, Lower Division Clerk - llI

10. Picture to story writing: This competition was
for all officers and employees of the Directorate. 9
officers and employees participated in this
competition, the following officers / employees won
the prize:

1. Mr. Sanjeev Sharma, Low Division Clerk, - |

2. Shri Deep Kumar Thakur, Stenographer (Grade-
), - u

3. Mrs. Shailaja Verma,Chief Technical Officer (Art), -
[

4. Dr. Mahantesh Shirur, Scientist, - Consolation
Award

Date: 21.09.2017

11. Debate Competition: This contest was for all
officers and employees of the Directorate. In this
competition, 7 officers and employees participated.
The theme of this competition was to speak in
opposition and in favor the mobile. The following
officers / employees won the prize in this competition:-

1. Mrs. Shailaja Verma, Chief Technical Officer (Art),
- First

2. Dr. Satish Kumar, Principal Scientist, - Il.

3. Shri Raj Kumar —1li

12. Prize under the incentive scheme to do
the government work in hindi language
throughout the year: (Under the guidelines
received by the office of the Indian Government,
Home Ministry, Department of Official Language, New

ICAR-Directorate of Mushroom Research
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1. 2N ERT H€ v, yemAf® SIfrERT — Yo
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e 14 R, 2016 gRT T feenfden & ofaefa
g ¥ (Raw, 2016 | RIAwR, 2017) ¥ HEAlad
At | e dRf Rl § PR & forg Uredrsd
Ao R oAy BT A waitd e e @ forg




Delhi City Center-2 Building, Jai Singh Road, New
Delhi-110 001, Office of the Memorandum No.
12013/01/2011-night (Policy) dated September 14,
2016 Incentive scheme to do more and more work in
Hindiin the pre-year (September, 2016 to September,
2017) Prizes were awarded to the following officers
and employees for doing all round work in Hindi
throughout the year.

1. First Prize

1) Mr. Deep Kumar Thakur, Stenographer (Grade-IIl)
2) Mrs. Shashi Poonam, Low Division Clerk

2. Second prize

1) Dr. Satish Kumar, Principal Scientist
2) Mr. N.P. Negi, Assistant
3) Mr. Sanjeev Sharma, Lower Division Clerk

3. Third prize

1) Mr. H.N. Sharma, Administrative officer

2) Mr. Tulsi Das Sharma, Assistant Administrative
Officer

3) Roshan Lal Negi, Lower Division Clerk

4) Mr. Lekh Raj Rana, Technical Assistant

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. 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).

2. Meetings of Official Language Implementation
Committee were conducted on 17.05.2017,
23.09.2017, 05.12.2017 and 27.02.2018. 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.

3. Official language workshops were organized on
21.06.2017, 21.09.2017, 05.12.2017 and
17.03.2018 in which all officers and employees
of the Directorate participated voluntarily and
achieved the goals of the workshops.
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2. fgda @R

1) S FAI BAR, G S
2) $f AUl =°f, e
3) =1 Goig I, HiS forfie

3. i YRR
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10.

11.

12.

13

14.

15.

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

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

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

Continuous efforts are continuing 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 black board so that the knowledge of officers
and employees increases.

As per each year in the Directorate, the
mushroom fair was organized on 10th September,
2017 this year. On this occasion, the headlines,
graphs, histographs, etc. of all the pictures of the
main pandal were displayed in Hindi. Mushroom

ICAR-Directorate of Mushroom Research
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related information was presented in a fascinating
way through multimedia and muhsroom related
literature was made available in Hindi language
to the farmers, students and other visitors.

A committee has been formed for purchase of
Hindi books which recommends buying books for
the Hindi Library. Efforts are being made to buy
books according to the target set by the Official
Language Department every year in the library.
The list of all the publications available in hindi
the library of the Directorate has been made
available on the website of Directorate.

On television and newspapers, Talks delivered
scientists and technical officers of the Directorate
on the subject of mushrooms are also being
broadcasted in Hindi to solve the problems of the
mushroom 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 President, Official Language Implementation
Committee, timely arrangements of the Hindi
seminars and meetings of Hindi and 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. RUPAINAREIT

1. AICRP Mushroom workshop (25" & 26t
April, 2017)

XIX AICRP Mushroom Workshop was held in
presence of Dr. T. Janakiram, ADG (HS), ICAR, Dr.
T.N. Lakhanpal, Dr. Manjit Singh, Dr. S.R. Sharma,
Dr. R.D. Rai and Dr. V.P Sharma, Director, ICAR-
DMR. On this occasion ICAR-DMR released some
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. V P Sharma,
Director ICAR DMR and project coordinator
presented the progress made in AICRP on
mushrooms. Five technical sessions 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. Janakiram emphasized that
importance and benefit of mushroom cultivation
in respect of water consumption and protein
production per unit area/unit time must be
highlighted. He also gave his views on promotion
of Local mushrooms particularly Termitomyces,
Promotion of intense basic research,
mechanization in mushroom cultivation, etc.

2. National Symposium on “Mushroom:
Trends and Innovation in Mushroom
Science” (27t & 28%™ April, 2017)

This National Symposium on Mushrooms:
Trends and innovation in Mushroom Science was
the continuum of the conferences organized by
Mushroom Society of India since 1994. Previous
5 conferences have been organized on various
themes. In this symposium more than 120

ICAR-Directorate of Mushroom Research

100

1. 3Rae AR FHfad IgHe™ G aRATSHT
R BRIl

Sl & IFHRM, AEdd HEed  (qETarT
=), Wrpargy; Sf. LA, eRa=uTe; Sf. wuiia g,
Sl THIR. T Sf. ARSI [ A o drdl. o,
erd, MPHargu—g ITgau Feened, |ied &
TRAMAT SUReIT H Yl WR 1997 3Rt AR FHA~a
ST URASTT WR A 25—26 31U, 2017 &I
FHRILTAT BT A AT AT 3H TR W,
AHITII—GH e Feer, |iefd §RT §B ¢
BRI SRI fHT T | 59 9% 4 gH W B IR I
60 H 4T 31fEIh SITHIDB RN =1 91T fordT | B Wil
Pl & Ho—ar e e, Y A5 =i iR
59 P Tt & gfafFRrl o R foaR—fawet
| W AT form | SF. 9. ¥, feeres, Arhargu—gr
ST feenery, Aiee vd uRASH dHaad |
G R IARge IRAR FHfaa Faer aRkareT |
8% W0 IR Rl far| 59 9o d @ Ui
T | AT fby U e sregerdr vd
He—eerd] gw fa= & ufifted faivsi g_r &
TS | HSfET JeT 3<yepl g7 fAffi=T sicas qg—enfid
el IR R R IRga @ TS | Ui URfaanvoT
% SR WRER Tl DI T3 T Theid! BRIHA! H
Sl R fbar o da1| S & SiFaRM,

KSHOP O
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(25-26 April 2017)
e
ICAR-DIRECTORATE OF MUSHROOM RESEARCH
Chambaghat. Soiag (HP1 173211

Fig. 10.1. AICRP Mushroom workshop
oA, 10.1. sfEaer aRdE wuftad sgaa™ g
gRASHT W HRFETT



contributions including keynote, oral and poster
presentations were done. The contributions were
grouped into 7 sessions viz,: (i) Germplasm,
(ii) Biochemistry/ Biomolecules, (iii) Genetics
and breeding, (iv) Post harvest and extension
studies, (v) Mushroom Production & Protection,
(vi) Medicinal & Mycorrhizal Mushrooms, and
(vii) Yadavindra Young Scientist Award.

3. Research Advisory Committee Meeting

In the reporting period, one RAC meeting was
convened at ICAR-DMR, Solan during 8™ -9™ June,
2017. 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 and Dr. O.P. Ahlawat.
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.

Fig. 10.2. Research Advisory Committee Meeting
foa. 10.2. IGHE GAESR WA B d5&
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4. Institute Research Committee Meeting

The IRC meetings were held on 29" & 30t
May, 2017 and 28" June, 2017 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.

5. Institute
Meeting

Management Committee

The IMC meeting was convened on 29"
January, 2017 under the Chairmanship of Dr. V.P.
Sharma, Director. Other respected members
present during the meeting were Dr. J.N. Sharma,
Director of Research, Dr. Y.S.P.UHF, Nauni, Dr.
Gurinder Singh Bajwa, Hort. Dev. Officer, Govt.
of Punjab, Sh. K.K. Sharma, Sr.FAO, NBPGR, New
Delhi, Sh. Vinod Thakur, Sh. Rajesh Thakur, Dr.
Anupam Barh, Sh. J.R. Mangale and Sh. H.N.
Sharma, Administrative Officer (Member
Secretary). Issues related to Institute
Management and procurement proposals were
discussed and approved.

6. ICAR-DMR Foundation Day (21.06.2017)

The ICAR-DMR, Solan celebrated its
foundation day on 21°"June 2017. On this occasion,
Dr. V. P. Sharma, Director recollected the history
and progress made by the Directorate and
thanked all the past workers for their contribution
in the progress and development of the institute.
A cultural evening for staff and their family
members was organized on this occasion.

7. International Yoga Day (21.06.2017)

The International Day of Yoga -2017 was
observed at ICAR-Directorate of Mushroom
Research, Solan (HP) with active participation of
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all the staff in four different actions/ activities.
Dr. Mahantesh Shirur, Scientist (Agricultural
Extension) and faculty with Art of Living was
assigned with the responsibility of organizing the
International Day of Yoga-2017 at the Directorate.

Happiness programme

The “happiness course” of Art of Living was
conducted for the benefit of farmers and youth
attending the training on mushroom cultivation
technology. The course was conducted by Dr.
Mahantesh Shirur from 15-20 June 2017 from
05.15 pm to 08.15 pm. The course covered various
asanas, pranayama, meditation, sudarshan kriya
and the knowledge points for leading a happy and
joyful life.

Lecture on Yoga-a tool of wellbeing and
self-realization

On this day a lecture was delivered by Dr.
Mahantesh Shirur on the topic “Yoga- a tool of
well-being and self realisation” in which he spoke
about the origin and history of yoga, science
behind yoga, principles and practices of yoga,
types of yoga, Ashtangas in yoga, yogantaraya
etc. All the staff of ICAR-DMR attended the
lecture. A health drink was served to the
participants attending the session.
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Yoga sangama

On the momentous occasion of International
Day of Yoga-2017 all the staff members
participated in the “yoga sangama” in which the
asanas, pranayama and dhyana were practiced
for one hour in the early morning from 06.00-
07.00 am. The common yoga protocol developed
by the Ministry of Ayush was followed in
practicing the asanas, pranayams and
meditations during the yoga sangama.

Yoga daan

The school children attending the educational
camp at Solan were invited for the yoga daan
function. In this function the children were
educated about importance of yoga in improving
the memory power, concentration, stress control,
etc. Dr. Mahantesh Shirur, Scientist taught the
students about the role of prananayama and
asanas in healthy body and mind development.
The children were taught some basic pranayams
and asanas.

8. National Mushroom Mela-2017

National Mushroom Mela was organized in
the campus of ICAR-DMR on 10* September,
2017. Sh. Suresh Chandel, Ex-MP & Member of
Governing Body, ICAR and Dr. Rajvir Singh,
Director, ATARI, Ludhiana graced the occasion as
chief guest and guest of honour, respectively.

\ -l,.j-'-
Fig. 10.5. National Mushroom Mela-2017
fa3. 105, IS G AAT2017
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More than 1100 farmers visited. (Detailed report
in transfer of technology chapter)

9. Parthenium Awareness Week

Parthenium Awareness Week was observed
at ICAR-DMR, Solan from 16" to 22" August,
2017. During the programme, awareness was
created among all the staff members of DMR for
this deadly, toxic and obnoxious weed. The
parthenium growing in the campus as well as in
the residential areas was uprooted and destroyed.

10. Hindi Week

Hindi week was celebrated at ICAR-DMR from
14™ to 215t September, 2017 to encourage the use
of Hindi language in the work place. Various
activities like Hindi Essay writing competition,
Hindi Translation and Hindi Debate competitions
etc. were organized during the week among the
staff members and the winners were awarded.

Fig. 10.6. Hindi Week
3. 10.6. &= W<rE

11. Mahila Kisan Diwas

Mahila Kisan Diwas was celebrated at ICAR-
DMR on 15% October, 2017 in which more than
30 women farmers from the nearby villages
participated. On the occasion, Dr. V. P. Sharma,
Director, ICAR-DMR, Solan addressed the women
farmers and motivated them to take up
mushroom production as mushroom being an
indoor and labour intensive crop, women can play
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a vital role in its production and processing. Dr.
B.L. Attri, Principal Scientist also explained about
the nutritional and medicinal importance of
mushrooms especially for women'’s health. Visit
to mushroom production units and a
demonstration on mushroom pickle preparation
was also done. Mrs. Seema Benal, a progressive
mushroom grower and processer from village
Samlech (H.P.) was also awarded with ‘Progressive
Women Farmer Award, 2017’ for her appreciable
contribution in mushroom production and
processing.

12. Vigilance Awareness Week

As per the instructions received from ICAR,
Vigilance Awareness Week was observed at ICAR-
DMR, Solan from 30" October to 4™ November,
2017 to implement the preventive vigilance
needs as a tool of good governance. Various
programmes were organized during the week and
all the staff members of ICAR-DMR also took
integrity pledge and received the certificate
online.

13. Communal Harmony Week

Communal Harmony Week was observed
during 19™ to 25" November, 2017. All staff
members of ICAR-DMR contributed for the
National Foundation forCommunal Harmony fund
on the Flag Day (25" November, 2016) and it was
submitted to Secretary, NFFCH.

14. Agriculture Education Day

The Directorate celebrated Agriculture
Education Day on 3™ December, 2017. More than
30 farmers/ youth from the nearby village and
all the staff members of the Directorate
participated in the programme. On the occasion,
Dr. V. P. Sharma, Director, ICAR-DMR, Solan
delivered a lecture on the importance of
Agricultural Education which is being imparted
through a large network comprising various ICAR
institutes, SAUs, KVKs, and Deemed universities
in the country. He also emphasized on judicious
utilization of limited land and water resources

ICAR-Directorate of Mushroom Research
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for sustainable agricultural production in the
country in which rural youth has to play a vital
role. He motivated farmers to take up mushroom
production as it utilizes agricultural waste and
create livelihood opportunity for the rural youth.
Dr. B.L. Attri, Principal Scientist also briefed the
audience about the importance of mushroom
cultivation for increasing the farmer’s income.

Fig. 10.9. Agriculture Education Day
a1, 10.9. Sy Rram feaw

15. World Soil Health Day

World soil health day was observed on 5™
December, 2017 at ICAR-DMR, Solan which was
chaired by Sh. Rakeh Kunwar (IAS), Deputy
Commissioner, Solan and several other dignitaries
along with more than 100 farmers/farmwomen
from surrounding villages attended the same. Dr.
V. P. Sharma, Director, ICAR-DMR, Solan in his
opening address envisaged the importance of soil
health and the significance of the day. He
appealed to the farmers to prepare soil health
cards and to use fertilizer judiciously to take care
of soil health. Dr. R. N. Thakur, Deputy Director
(Agriculture), Solan told that balanced nutrients
have to be used to maintain soil health which has
been degraded severely during last couple of
decades. Dr. Ravinder Shandil from Department
of Agriculture, stressed on use of critical inputs
in the fields after technical guidance from the
agricultural experts. Dr. Uday Sharma from
University of Agriculture and Forestry, Nauni,
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Solan explained the farmers about the
importance of soil pH in soil nutrient
management. Sh. Rakesh Kunwar (IAS), briefed
about the various schemes which are being run
by the government for the benefit of farmers and
appealed to farmers to keep soil health in mind
with increasing production. He also distributed
soil health cards to 30 local farmers. The video
film sent from the council was also shown to the
farmers/farmwomen during the programme. The
pamphlets on “Mann ki Baat’ sent by the ministry
were also distributed to the participants. A poster
on soil health card scheme in the form of
permanent hoarding was displayed in front of the
Directorate to spread the awareness of soil health.

16. National Mushroom day

National Mushroom day was celebrated at
ICAR-DMR, Solan on 23™ December, 2017. More
than 20 women from nearby villages participated
in the program. Dr. V.P. Sharma, Director, ICAR-
DMR motivated the participants for cultivation
as well as consumption of mushrooms and also
briefed about the nutritional and medicinal
importance of mushrooms. He also inspired them
to take up mushroom production as a source of
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Fig. 10.11. National Mushroom Day and Jai Kisan Jai Vigyan Week
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wealth from waste. During the program, a visit
to mushroom production units, demonstration on
mushroom pickle preparation and display of
various value added products of mushrooms
prepared by DMR was also done.

17. Jai Kisan Jai Vigyan Week

Jai Kisan Jai Vigyan Week was observed during
23 -29" December, 2017 at ICAR-DMR, Solan.
The program was inaugurated by Dr. V.P. Sharma,
Director, ICAR-DMR on 23™ December, 2017,
where he addressed a group of women farmers
from nearby villages and told them about the
importance and relation of farmers and science
for the agricultural development of the country.
During the week, visits to nearby villages to discuss
the various agricultural issues including
mushroom cultivation as well as a demonstration
of mushroom pickle preparation was also done.
Besides, awareness on the importance of
mushroom in daily diet was created among the
local people. Visitors from Y.S. Parmar University
of Horticulture and Forestry and nearby schools
were also involved in the programme and were
made aware of the mushroom cultivation science
and technology.

18. National Productivity Week

National productivity week was observed at
ICAR-DMR, Solan from 12% to 18" February, 2018
in which various programmes including
interaction of scientists and technical officers
were organized for increasing the productivity of
mushroom.

19. Swachhata Pakhwada

Swachhata Pakhwara was celebrated at ICAR-
DMR, Solan from 15 September to 2" October,
2017 which started by taking cleanliness pledge
by all the staff members of DMR. Following
activities were carried out during Swachhata
Pakhwara at ICAR-DMR, Solan:
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Vi)

All the staff of ICAR-DMR participated in the
cleaning of campus and the inorganic garbage
was collected in in-organic dustbins in the
campus.

A banner of “Swachhta hi seva” which was
displayed outside the campus gate to spread
the awareness.

New plants were planted and watered in the
campus with the objective for a green
campus.

An essay competition on “Innovative ideas of
waste disposal” was conducted in which all
the staff members of ICAR-DMR participated.
Shri Deepak Sharma was awarded for best
innovative ideas for waste disposal.

Staff members of ICAR-DMR visited the Rose
Bud School, Chambaghat and apprised the
children about the “Swachhta hi Seva”
campaign and the important of cleanliness in
day to day life.

A talk on, “The important of cleanliness in
day to day life “was delivered to the farmers
visiting ICAR-DMR from Kullu, Himachal
Pradesh. They were also requested to start a
“Swachhta hi Seva” campaign at their
respective places. Another talk was also
delivered to the trainees of the ongoing
training Programme on Mushroom Cultivation

i)

iv)

vi)
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Fig. 10.12. Swachhata Pakhwada
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Technology at this Directorate on the same
subject.

vii) Directorate performed “Swachhta hi Seva”
campaign at their residential complex to
clean the drainage system and awareness
about mosquito generation in still water was
spread among colony members.

viii) As per already decided by the council, the
programme on “Sharmdaan in development
of toilet facilities” was executed by the ICAR-
DMR staff. A toilet was constructed at
adjoining area of the campus and staff
provided the labour component.

Awareness was created for cleanliness among
the people around Chambaghat area of Solan.

x) In Village Dharogra ICAR-DMR scientists
created awareness among the villagers for
cleanliness and Parthenium removal.

ICAR-DMR scientists and staff visited a school
in Gugaghat, Solan where awareness for
cleanliness was created among the children.
The school children were also requested to
pass on the message to five more children
further for the awareness for cleanliness.

xii) ICAR-DMR scientists and staff cleaned up their
Labs and work places.

xiii) The staff of ICAR-DMR staff participated in
cleaning of mushroom vihar colony of DMR.

xiv)The staff of ICAR-DMR participated in
cleaning and awareness campaign in public
tourist spot (Rani Lakshmi Bai Park) of
chambaghat Solan.

Xi)

xv) The best workers during “Swachhta hi seva”
programme were given appreciation through
certificates.

20. National Science Day

National Science Day was celebrated at ICAR-
DMR, Solan on 28" February, 2018 with the focus
theme of ‘Science and Technology for sustainable
future’. More than 70 students from two local
schools visited the Directorate on the occasion
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and were shown various activities of mushroom
production and processing. The video film on
mushroom cultivation technology was also shown
during the event and the students learned about
the importance of mushrooms and their
cultivation technology. A quiz contest on the theme
‘Science and Technology for sustainable future’
was organized for the student to spread the
message of science and inspire young minds to
take up science as their career.

21. Mushroom awareness campaign

Mushroom awareness campaign was
organized at Vegetable Science Division of IARI,
New Delhi on 21 February, 2018. Dr. Trilochan
Mohapatra, Secretary, DARE and Director
General, ICAR, New Delhi inaugurated the
campaign. More than 200 officials from ICAR
attended the program. Live specimens of
mushrooms along with various value added
products and recipes were displayed during the
campaign to create awareness about the uses and
benefits of mushrooms in daily diet.

ICAR-Directorate of Mushroom Research
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11. HUMAN RESOURCE DEVELOPMENT
11. HTETA ARTE [HeBRT

Trainings
Dr. V.P. Sharma, Director

Dr. V.P. Sharma, Director, participated in
Management Development Programme on “The
Art of Successful Leadership and
Management” conducted by Management
Development Institute, Gurugram during 015t -3
November, 2017 at MDI, Gurugram (Haryana).

Dr. B. L. Attri

Attended workshop on RTI Act for PIOs/first
appellate authorities sponsored by DoPT, Govt.
of India on 21.04.2017 at DC Office, Solan

Dr. Mahantesh Shirur, Scientist

Attended the workshop on “Presentation and
persuasion skills” for South Asia researchers
organized by IFPRI, South Asia, New Delhi on 15/
05/2017

Dr. Anuradha Srivastava, Scientist

Dr. Anuradha Srivastava, Scientist, participated
in ICAR Sponsored CAFT training on “Improved
nutritional outcomes through integrated
approach of processing” during 20" February
to 12" March, 2018 at ICAR-CIAE, Bhopal.

Dr. Anupam Barh, Scientist

Dr. Anupam Barh, Scientist, participated in
National Workshop on “Revisiting Foundation
Course for Agricultural Research Service
(FOCARS): Reflections and feedback of Trained
Scientists” during 15™ — 16 March, 2018 at ICAR-
NAARM, Hyderabad.

Mr. Sudheer Kumar Aneepu, Scientist

Participated in International training workshop
on edible and medicinal mushrooms conducted
by Shanghai Academy of Agricultural Sciences
held at Shanghai, China from 7-26" September,
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2017. (Sponsored by Ministry of Science &
Technology, Republic of China)

Trainings
Administration Personnel

Sh. J.R. Mangale, AF&AQO has attended training
programme on “Public Procurement” at NIFM,
Faridabad w.e.f. 17-22 July, 2017.

Sh. N.P. Negi, Assistant has attended training
programme on “General Financial Rules —2017”
at ISTM, New Delhi w.e.f. 19-21° July, 2017.

Sh. H.N. Sharma, Admn.Officer has attended
training programme on “Procurement & PFMS
for ICAR Officers” at ICAR-CPRI, Shimla w.e.f. 11-
15™ Sept., 2017.

Sh. N.P. Negi, Assistant has attended training
programme on “Procurement & PFMS for ICAR
Officers” at ICAR-CPRI, Shimla w.e.f. 11-15" Sept.,
2017.

Sh. Deep Kumar Thakur, Stenographer (Grade-
1) participated and successfully completed the
Training Programme on “Enhancing Efficiency and
Behavioural skills” for Stenographers Grade lll,
Pas, PSs & PPSs organized at ICAR-Central Institute
of Fisheries Education, Mumbai during 03-09
August, 2017 organized by ICAR-National
Academy of Agricultural Research Management,
Rajendranagar, Hyderabad, Telangana.

Technical Personnel

Sh. Jeet Ram, Sr. Technical Assistant has attended
training programme on “Competency
Enhancement Programme on Soft Skills and
Personality Development for Technical staff at
NAARM, Hyderabad w.e.f 15-24 June, 2017.

Sh. Dala Ram, Technical Officer has attended
training programme on  “Automobile
Maintenance, Road Safety and Behavioral Skills
at CIAE, Bhopal w.e.f. 18-22 July, 2017.

Smt. Reeta Bhatia, ACTO (Library), participated
in two days Workshop-cum-Training programme

ICAR-Directorate of Mushroom Research
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on “Institutional Digital Repository” during 21t —
22" September, 2017 organized by Indian
Institute of Advanced Study, Shimla in
collaboration with National Digital Library Project,
[IT Kharagpur, sponsored by NMEICT, MHRD, GOI.

Sh. Deepak Sharma, Sr. Technical Assistant
(Computer) has attended the training programme
on “Computer Applications” (Design and
Development of website/portal)” for Technical
Personnel of ICAR/SAUs/CAUS Including KVKs,
organized at Division of Computer Applications,
ICAR-IASRI, New Delhi during 22" to 27%"
September, 2017.

Smt. Reeta Bhatia, ACTO (Library), participated
in One Day Training and Awareness Program on
J-Gate@CeRA” on 30.11.2017 at DKMA, New
Delhi and was jointly organized by Consortium
for e-Resources in Agriculture (Cera), ICAR-DKMA,
New Delhi and Informatics Publishing Limited,
Bengaluru.

Sh. Sunil Verma, ACTO (Farm), participated and
successfully completed the Training Programme
on “Use and Maintenance of Advanced
Instruments in Soil and Plant Analysis” at ICAR-
Indian Institute of Soil Science, Bhopal, M.P. during
22-27 January, 2018. The programme has been
sponsored by Human Resource Management
Unit, ICAR, New Delhi.

Smt. Reeta Bhatia, ACTO (Library), participated
in One Day Training Programme on
“Strengthening of Digital Library in NARES
through KOHA platform”organized at Chaudhary
Charan Singh Haryana Agricultural University,
Hisar on 6™ March, 2018.
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12. DISTINGUISHED VISITORS

12. fafre swEgew

A total of 20 distinguished visitors visited ICAR-DMR, Solan during this period. Few important are as

follows:-
S.No. Name and address Date of visit to DMR, Solan
1. Dr. T. Janaki Ram, ADG (Hort. Sci.) ICAR, New Delhi 25.04.2017 and 16.12.2017
2 Mr. Suresh Chandel, Member, ICAR (Ex- Member of Parliament) 10.09.2017
3 Dr. Rajbir Singh, Director, ICAR-ATARI, Ludhiana 10.09.2017
4 Mr. R. P. Singh, Member, Governing Body of ICAR 16.09.2017 and 12.01.2018
5. Dr. Gokul Sharma, DGM, ABU SBI LHO, Chandigarh 6.10.2017
6 Dr. A.K. Singh, DDG (Hort. Sci.) 27.10.2017
7 Dr. Narendra Singh Mehra, Assistant Director, Ministry of Home Affairs,
Department of Official Language, New Delhi 16.11.2017
8. Dr. Chhabilendra Roul, Additional Secretary, DARE & Secretary, ICAR, New Delhi 26.11.2017
9. Dr. Vishwanathan C., HOD, Division of Plant Physiology, IARI, New Delhi 16.12.2017
10. Dr. Manoj Kumar, Joint Director, CPRI, Regional Station, Modipuram (U.P.) 16.12.2017
11. Major General Atul Solankey, SM, GOC of Infantry Division 31.03.2018

Around 2200 farmers, entrepreneurs, students, private and govt. officials also visited the Directorate
during the year 2017-18 to know about different facets of mushroom cultivation.

ICAR-Directorate of Mushroom Research
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13. DMR IN PRESS
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Annexure - 1
PERSONNEL OF ICAR-DMR

BIETSEl - 1
AP FI-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) 15600-39100 + 1 Scientist - 1 1 - - - - - - - 1 1
GP 6000/- (L-10)
Agricultural 15600-39100 + 1 Scientist - 1 1 - 1 1 - - - - 2 2
Biotechnology GP 6000 & 8000/- 1 Sr. Scientist
(L-10 & L-12)
Agricultural 15600-39100 + 1 Scientist 1 - 1 - - — - - - 1 - 1
Entomology GP 6000/- (L-10)
Agril. Extension 15600-39100 + 1 Scientist 1 - 1 - - - - - - 1 - 1
GP 6000/- (L-10)
Computer 15600-39100 + 1 Scientist 1 - 1 - - - - - - 1 - 1
Application GP 6000/- (L-10)
Food Technology ~ 15600-39100 + 1 Scientist 1 - 1 - - - - - - 1 - 1
GP 6000/- (L-10)
Genetics & Plant  15600-39100 + 2 Scientists 1 1 2 - - - - - - 1 1 2
breeding GP 6000/- (L-10)
Plant Pathology 15600-39100 + 1 Scientist 1 - 1 1 1 2 - 1 1 2 2 4
GP 6000/- & 8000/- 2 Sr. Scientist
(L-10 & 12) 1 Pri. Scientist
37400-67000 +
GP 10000 (L-14)
Soil Science 15600-39100 + 1 Scientist = 1 1 = = = = = = = 1 1
GP 6000/- (L-10)
Vegetable Science 15600-39100 + 1 Scientist 1 - 1 1 - 1 = = = 2 = 2
GP 6000/- & 8000/- 1 Sr. Scientist
(-10 & 12)
G.Total 16 posts 7 4 11 2 2 4 - 1 1 9 7 16

ICAR-Directorate of Mushroom Research
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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 9300-34800 + GP 4200/- (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 ubDC 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

Director

Principal Scientist
Principal Scientist

Principal Scientist

vpsharma93.icar@gov.in
directormushroom@icar.gov.in
BL.Attri@icar.gov.in
satish132.icar@gov.in

shwetkamall.icar@gov.in

Dr. Yogesh Gautam Senior Scientist ygautamdmr.icar@gov.in

Dr. Mahantesh Shirur Scientist mshirur.icar@gov.in

Dr. Anil Kumar Scientist Anil.Kumarl4@icar.gov.in

Dr. Anuradha Srivastava Scientist Anuradha.Srivastava@icar.gov.in
Mr. Sudheer Kumar Annepu  Scientist Sudheer.Annepu@icar.gov.in

Dr. Anupam Barh Scientist anupam.barh@icar.gov.in
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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

Administrative officer
AFAO

Asst. Admin. Officer
Private Secretary
Personal Assistant
Assistant

Assistant

Assistant

Assistant

uDC

Steno Gr.lll

uDC

LDC

LDC

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

Asstt. Chief Tech. Officer (Farm)
Asstt. Chief Tech. Officer (Library) reeta30.icar@gov.in
Asstt. Chief Tech. Officer (Art)

Sh. Sunil Verma sunilv.icar@gov.in
Smt. Reeta Bhatia

Smt. Shailja Verma shailjavl.icar@gov.in

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

Tech. Officer (Boiler)
Tech. Officer (Vehicle T-5)
Sr. Tech. Asstt. (Driver)

Sr. Tech. Asstt. (Computer)
Sr. Tech. Asstt. (Electric)
Sr. Tech. Asstt. (Farm)

Sr. Tech.Asstt. (Farm)
Tech. Asstt. (Field/Farm)
Technician (Field/Farm)

SSS
5SS
5SS
5SS
SSS

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

ICAR-Directorate of Mushroom Research
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Annexure - 2

STAFF NEWS
S - 2
LT HATATR
Joining U Jgul
1. Dr. Anil Kumar has joined at this Directorate 1. S 3fed AR J Asfe (@rey 7 fasm) & wa

on 12.06.2017 (FN) as Scientist (Plant
Pathology).

Dr. Anuradha Srivastava has joined at this
Directorate on 18.09.2017 (FN) as Scientist
(Food Technology).

Sh. Rajneesh Jaryal has joined at this
Directorate on 07.08.2017 (FN) as Assistant.

Mrs. Vrushali Pranjal Deshmukh has joined
at this Directorate on 21.02.2018 (FN) as
Technical Assistant (T-3).

Promotion

1.

Sh. T.D. Sharma was promoted as Assistant
Admn. Officer w.e.f. 18.01.2018 (AN).

Sh. Satinder Kumar Thakur was promoted as
Assistant w.e.f. 14.03.2018 (AN).

Mrs. Shashi Poonam was promoted as UDC
w.e.f. 15.03.2018 (FN).

Superannuation

1.

Sh. Rajinder Sharma, Assistant Administrative
Officer superannuated on 31.08.2017(AN).

Sh. Lekh Raj Rana, Technical Assistant
superannuated on 28.02.2018 (AN).

Transfer

1.

Dr. Om Parkash Ahlawat, Principal Scientist
was transferred from this Directorate on
19.07.2017 (AN) to joined at ICAR-Indian
Institute of Wheat and Barley Research,
Karnal.
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Annexure - 3
AWARDS AND RECOGNITIONS

SIeET - 3
JRRBIR FMR AIAS

Mr. Sudheer Kumar Annepu received the
Yadvindra Young Scientist award and the gold
medal awarded by the Mushroom Society of
India during the National Symposium on
Mushrooms: Trends and Innovations in
Mushroom Science, 2017.

Mrs. Sunila Thakur participated in North Zonal
Sports Meet at IISR, Lucknow from 30%"
October to 2™ November 2018 won medals
in the following events:

1. HighJump - 1°t Position
2. ShotPut - 2" Position
3. Javelin Throw - 3rd Position

| jcan-pinecToRg

lﬂl‘l—"l‘“ gh"‘.’om SO° o

Fig. Mr. Sudheer Kumar Annepu receiving the
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IR Wuiged | =g fhar Tam |

Sl Gl SR 1 ST Tl JMEIETHIR
Wl g7 IR, oREaTs,; H 30 JacaR | 2
FIeR db 91T forar 3R 3 g Sid
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2. ¥l @l — T A
3. Ml Bb — ARRT AT

Fig. Mrs. Sunila Thakur won the first prize in high

jump during North Zonal Sports Meet at ICAR-
ISR, Lucknow
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A Ugdl qRESR Sidm

Yadvindra young scientist award
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Annexure - 4
FINANCIAL STATEMENT FOR THE FY 2017-18

S - 4
forranst 20 17- 18 & fo1g fortier faareot

Budget for the year 2017-18 (Rs. In lakhs)
a9 2017—18 @ forg goie @ Reafa (Fud ag #)

S. No. Head of Accounts Allocation 2017-18 Exp.2017-18
i Land - -
ii Works 2.30 2.32
iii Equipment - -
iv Information Technology 1.70 1.69
v Library 1.00 0.99
vi Furniture & Fixture - -
vii Others - -
viii Others (TSP — Equipment) - -
Total Capital Assets 5.00 5.00

| Establishment Expenses - -

i Establishment Charges 402.00 402.00

ii Wages - -

iii OTA - -
Total Estt. Charges 402.00 402.00

] General Revenue

1 Pension & Other Retirement Benefits 72.50 72.15
2 Traveling Expenses - -
TA Domestic/Transfer TA 9.00 9.00
Total Travelling Allowance 9.00 9.00
3 Research & Operational Expenses 46.26 46.26
4 Administrative Expenses 305.27 305.26
5 Misc. Expenses 14.47 14.46
Total- Revenue 447.50 447.13
NEH 2.00 1.96
TSP 2.00 2.00
Grand Total: (Capital & Revenue) 553.05 552.71
SI. No. Head of Account Allocation Expenditure
1 Budget 2017-18 858.50 858.09
2 AICRP on Mushroom 350.00 350.00
3 Revenue Receipt 228.00

ALPILI—Gr e e
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Annexure - 5
SALE OF MUSHROOM SPAWN
3IeIsel - 5
O
QT 1= 2ol {erght
Spawn sale in the year 2017-18
Month Button Oyster Shiitake Milky Macrocybe Paddystraw Total Sale of No of
mushroom mushroom mushroom mushroom mushroom mushroom quantity mother trainees
(kg) spawn participatein
spawn training
Apr. 2017 51 98 151 803 48 1 1152 - 5
May 2017 245 1025 50 692 - 2 2014 - 10
June 2017 155 719 6 382 400 24 1686 - 4
Jul. 2017 350 612 97 23 400 2 1484 5 13
Aug. 2017 153 1653 52 204 - 13 2075 20 6
Sept. 2017 910 1343 - 45 11 - 2309 31 6
Oct. 2017 2420 3268 9 - - - 5697 - 9
Nov. 2017 1749 1830 - - 40 - 3619 4 6
Dec. 2017 830 750 - - - - 1580 1 13
Jan. 2017 661 1949 - - - - 2610 - 5
Feb. 2017 1044 3170 - - - - 4214 5 10
Mar. 2017 1094 1864 - 37 35 - 3030 2 11
Total 9662 18281 365 2186 934 42 31470 68 98

ICAR-Directorate of Mushroom Research
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