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PREFACE
TRAE=T

ICAR-Directorate of Mushroom Research,
Solan continues its prominent role in basic and
applied research to strengthen the Mushroom
Science in India. Ever since its establishment, the
Directorate has consistently risen to the needs of
all the stakeholders in mushroom industry by
developing improved varieties and innovative
input efficient technologies. In the last five years,
the mushroom production in India has almost
doubled from 1.00 lakh MT to 2.01 lakh MT. The
high yielding varieties and farmer friendly
technologies developed by ICAR-DMR, Solan have
played a significant role in propelling this growth.
In the year 2019 alone, the Directorate has
released two high yielding strains, DMRO-356 in
shiitake mushroom and PSCH-35 in oyster
mushroom and also identified 14 potential strains
for high yield and nutritional attributes in different
edible and medicinal mushrooms. During the year
under report, the mushroom wealth of India has
been enriched with 171 new accessions.

The Directorate has developed several crop
management practices for new mushroom
species. Among them, the most significant are
cultivation of entamopathogenic fungal species,
Cordyceps militaris and /saria cicadea under in
vitro conditions. Another momentous
advancement made during this period is induction
of conidial stage of Morchella spp. for the first
time under semi-controlled conditions on soil
surface. Besides these highly prized medicinal
mushrooms, bottle cultivation technologies for
Flammulina velutipes and Pleurotus eryngiiwere
also standardized at ICAR-DMR, Solan. The
institute was granted with a patent for the
technology developed for early fruiting in shiitake
mushroom during the present year. With an aid
of novel diagnostic techniques, two new diseases

IRG H G faem B
HIG TG R B SR
g graifiie rgde #
WPIIY — G ST
f3emaa (ICAR - DMR),
Al P FE@qol DT
afoRer a1 g8 | S7UeN
WIYAT & 999 4 &
IREICRECINECA R
3R AT fder gl denfifeal &1 faer ave
G I H qT RAURSDT BT TRl B AJHY AT
ATl H AR IRl B TS 7 | e ure aut |
qRT H G IAET 1.00 ARG Hfgdh ST A qeh
201 g MfgH T & TR W T ST & T 2 |
qP3TIU — T JJFe R (ICAR - DMR),
Ao gRT f[aaia =g Susrelia fhl sk fhams
fAared drenfifhal = 59 gig ol 81RTeT B H Seer@iig
fHepT TS TS & | Hadt ay 2019 3 1, Feemerd g
Tl e UGN Yo FAT RIeTes G H SIUHaiRA-356
3R AR G H dIeddva—135 Bl Wl & oy
SIRY o T SiR A= @ ar T vl gw
H 3= IS Gd U faRivarst & foy 14 emaniiear
T P ggaE A o1 T8 | Rureki= af & SR, IR
P GH T Bl 171 TdIH G F AGg =T
T |

FeeTer gR1 a9 g el & fo sed
Bl Tsue Af faeRig B TE B 1 3 W, v 7rF
BISTART [AlereovT QAT §WIRIT RrerfSar & il
Aaifte Ieera-g g | Ruelkfq @ @& kM e
3 IeelEg U] B Jciid, Ugell IR JaT H
R 3] I uRReIfl & Tad ARiar (=) Ui
P PRI araven B IART fpar 1| gHD
AT, WHIATT — GH AL =T (CAR -
DMR), I H IR el dTel AT G Forgrory
dgergdior vd wgvlew YRwog & forg ardd el
grenfifeat o1 AeIERor fear T | adae af §
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Oedocephalum mold caused by Oedocephalum
fimetarium and mummy disease caused by
Pseudomonas aeruginosahave been identified as
new emerging threat in the button mushroom
cultivation. As there is no label claim for synthetic
pesticides in mushroom cultivation, two botanical
pesticides; Prabal and Derisom were identified
as effective in managing wet bubble disease
causing by Mycogone perniciosa. Further, new
value added products of mushrooms such as oyster
mushroom spread and shiitake mushroom
vegetable mixed soup were also developed to
promote the mushroom consumption among the
urban conglomerates.

ICAR-DMR is continuously supporting the
startups in mushroom industry by means of
technology transfer and building up the human
resources base by various training programmes
along with the technology demonstrations. In
order to enhance the livelihood security among
the disadvantages sections, the Directorate has
trained 651 scheduled caste, 289 scheduled tribes
and 237 north eastern hill region farmers in
modern mushroom cultivation practices. National
Mushroom Fair-2019 witnessed the enthusiastic
participation of stakeholders from more than 25
states and UTs. Promotion of mushroom
cultivation through technology documentaries
and e- learning portal has been emphasized to
reach wider section audience of the digital era.
The institute has organized several workshops,
celebrated National Science Day, National Unity
Day, Swachhta hi Seva, International Yoga Day
and other official activities like Hindi fortnight,
Vigilance Awareness Week, etc. Much progress
has been made in creating new infrastructure
facilities at the Directorate.

| am delighted to present the Annual Report
of 2019 of ICAR-DMR, Solan and thankful to the
staff of ICAR-DMR for their research contribution
and services in this regard. My sincere gratitude

ICAR-Directorate of Mushroom Research

Rree g § o e & forv fafia &
W] &g WM Pl Th U YaM fbar |
T A=_IND dHDl Bl FEIA A ST BTH
fHERTHT & BRUI B ATl TSI BHhE 3R
VISR V15T D BRI dlel FHT T Afed
] Y I BT USAM g GHR DI WA H Y SR
YR B wU H BT IS | T F g B WA H pom
PICARID] & ¢ P15 ofael €T 81 &, T AR
PISARG Udel AR SUAH BT ygdAe HIgPIT7IT
G & BIROT B dlel TH qeel T & J41dT Sy
A APAM PR B HY H B T | G: AR SUHTRIrai
P dr W I @UT DI 9GG1 o1 B oY G B Y
Hegaftia Icqre T AR g WS qorl Rerd
g \eoll fsror U faswfid fag T

HTH3TIU — G AU faemerd (ICAR - DMR),
AT gRT YIENfd! BRIaR0 HRad gU AR Ui
yeeEl @& A1 A9 S e smenRa fafi=
gfRTeror HrRiPH & AT W YR AN H Te—qw
P fAR=OR T8I Y faram o1 <81 ' | dfed ot &
§re TofifdeT GRem Bl o & fory, feemer gri
651 TIfad SiIfd, 289 STRYferd SIoIfa AT 237
YaicR Ui & | G Al Bl g Bl D
T H URIEor yare fhar T | IS e HeAT—2019,
T W Al oY I Ud |Y wiia geel |
fRauR®T @Y gfewfirar &1 el 997 grenfier
STRELIS TAT §—aFTT Uicd & A A G Tl
P! gicATfed B WR Fet faar war arfe fsiiea g
® IS I drel Sl T Ugd WRIUd B S | |
Rurelel= 99 & SRM, A §RT IS BT,
IR IS feavT T9RIE, T sRgvedT fea, waeear
B HaT, RIER AT 3T T o ARBRY Tfafafergt
o 2T IRgaTeT, Addhdl SIS edT AWlg e BT
TS foham T | FHeene § 7 giamaT giders
FT GO B H ARG Uy B E 7

3l WIHATT — G A e (ICAR -
DMR), AIet & @l ufcdda—2019 Pl U PR H
BY BT ATHd I & & AR 59D foly H YT AU
AN AT HaTg &1 & oy Feemey & 9+ wre
AERT BT IR & | (<ermerd 7 W 3 3T UiedTe
T oRTHE G A @ forw H, €f. Prefrem #g,




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.

Q\/vcnv\’)

(V. P. Sharma)
Director
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EXECUTIVE SUMMARY
TBRIGBT ATAT

The ICAR-Directorate of Mushroom Research
has made significant progress in research,
transfer of technology and human resource
development during 2019. The achievements of
the Directorate in the area of Germplasm
conservation, Crop Improvement, Crop
Production, Crop Protection, Post-Harvest
Technology and Transfer of Technology are
summarized here:

Germplasm conservation

e In the present year, 171 new wild mushroom
germplasm accessions were collected from
the forest areas of different states and all
were identified upto genus level. 25 pure
tissue cultures of the entire specimen were
preserved in the Gene Bank of ICAR-DMR.

e The major collected mushrooms were
Phellorinia herculeana, Pholiota limonella,
Amanita vaginata, Boletus edulis,
Cantharellus cibarius, Strobilomyces
confuses, Lepista nuda, Dacryopinax
spathularia, Cyptotrama asprata, Podoscypha
petalodes, Russula foetens Pers and
Lycoperdon nigrescens.

Crop Improvement

e Inbutton mushroom, three promising hybrids
were developed; U-3-35 X NBS-5-79, S-130-2
X NBS-5-19 and U-3-111 X NBS-5-79. U-3-35
X NBS-5-79 showed the high biological
efficiency (19.12%) followed by S-130-2 X NBS-
5-19 (18.94%) and U-3-111 X NBS-5-79
(17.84%). Under same set of growing
conditions the parental strains U-3 and NBS-
5 registered only 6.66 percent and 6.93
percent biological efficiency respectively.

AIH3TIY — T AT = (ICAR - DMR),
Al §RT 99 2019 H STIH, Welfe! SwiaRer
BRIKISCACRICERCEAR I E K SIS ICR IR REHINICa)
TE | TR RET, B GUR, B ScTed,
HTel RET], BRIl eifiTeh! Ud Ureifieh! giaRor
@ & # Feeerd @ Suaferdl S J=t | # uwd
fopam T @

N G 2 RS R LY |

o T IY #, fAf=1 Al & I & | e 171
T 99 G STTE UGl BT Aebford fobar
AT R 99 TR aF 39 Al B ugEE @Y TE |
AU T B 25 URYE Hadd AT DI AHTT
— g IFFAYT QR (ICAR - DMR), |iet &
S I H uRRfer fear |

o WHford T TC U@ G & : BT G,
TISHIBT YISV, Egel BIe~ UNI Ud g BTG
TSI~ |

B R

o 9T GH ¥ I MG AP AT J—3—35 X
UAITH—5—79, TH—130—2 X UAdITH—5—19 Tl
J—3—111 X TAGIGH—5—79 H1 fddbra fovam
J—3—35 X TAHIGH—5—79 H I Sifdds FTaiTeram
(19.12 9gfderd) Td dguRr=d TE—130—2 X
TAITHE—5—19 (18.94 Ufwrd) Td J—3—111 X
TAUI—5-79 (17.84 Ufaerd) # Sfad gamaeiierar
efRfd g3 | dear uRRefl @& wvF W &
3ftd, Ug® A -3 TAT TAANA—5 H HA:
Bact 6,66 eI Rl 6.93 U2 Sifdds THTaeiTerdr
TSl P TR |
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Atotal of 50 RAPD, 7 ISSR, 33 SSRs, 29 outward
facing IRAP and 9 ReMAP primers were used
for diversity analysis and developing markers
for confirmation of hybrids. SSR and retro
element based markers very well
differentiated and showed clear resolution in
identification of hybrids in button mushroom.

In Oyster mushroom Hybrid strain H27 was
developed and found superior in yield and
early harvesting days.

In shiitake mushroom six single spore isolates;
L-1, -2, L-3, L,-1, L-2, L,-3 were identified
to grow at high temperature (30°C). Strains
DMRO-699, DMRO-702, DMRO-725 and
DMRO-700 were identified for high lentinan
content.

In Volvariella volvacea (Paddy straw
mushroom) single spore isolates of two
strains; DMRO463 and DMRO 484 were
screened out for their mating types using the
A1, A2, A3 and A4 locus specific primers. A2
locus was identified as the common mating
type genes in the spore population of paddy
straw mushroom.

In Morchella mushroom with an objective to
transfer some saprophytic traits from black
morel into yellow morel, 6 interspecific
hybrids; MA1 X MA175, MA1 X MA170, MA1
X MA173, MA1 X MA194, MA1 X MA177 and
MA1 X MA182, and one intraspecific hybrid
MA1 X MADM1 were developed.

Crop production

18 strains of Morchella spp were studied for
their sclerotial production potential. Highest
sclrotial production was recorded in strain
MA1 with 118.67 average numbers of sclerotia
followed by MA169 (100.33 no.) and MA163
(98 no.).

Conidial stage of Morchella spp was induced
for the first time under semi-controlled
conditions on soil surface and identified

ICAR-Directorate of Mushroom Research

Vi

Fel 50 ARYYE, 7 ATSTATHIAR, 33 TR,
28 3ICTS BRAT IMMSIRYY TAT 9 ReMAP
USRI BT SYANT fafderdr &1 faweryor &3+ 3R
foar ar| vavwsR don Rl sraga smeniRa
HIHRT GRT 54T 37D TARE W g1 Grg H =l bl
g 3R Wl 1 ggar H e Rellege™ vl
far |

ER GH H, T HPR A Gd—27, JUST il
3T goTS feaw & ArTel # 98aR urm M|

Rrere gw ¥, © T Jom9] gerEadl L1, L-
2,L,-3, L1, L,-2, L-3 T UgE ST I9EE
(30°) H M & AR WR B TS | T SITHSTRSN—699,
THIJTIIMT —702, STTHIATRAT—725 TIT
SITHNRRT—700 BT U S v ATST &
ISMEIRIET

FeIRIeTr aTedfrar (&1 Yarel ) H, T T
JOIT SIUHIINAN 463 TG SITHRIRAT 484 & Tdbed
SISITY] geraent B BeTE S WARTH TI9Y & forg
PIS AR ST BRI H T 1, T2, T3 AT T 4 Albd
fafdre UTgwRT &1 STANT fHar T | T 2 AH B
U O YoTTdl Gl &I dISIT0] G H B
TR <189 SfF & dR TR &Y T8 |

Fper (T2ST) T H e Blel F T Ulel T
H 9T B B G 0T BT SRR B D
TS 9 B faR—faf¥rse Hd’l MAL X MA175,
MA1 X MA170, MAL X MA173, MA1 X MA194,
MAL X MA177 @7 MA1 X MA182 3fiR U®
IaN—fafdre FdHR MA 1 X MADM 1 &1 fa&m<
fopam |

bl ST

Fp e (T2ST) ST & 18 I DT ALTAT IAD!
eI SeTe- ear & forv fam T | w2+
THU 1 § WhoRITSTT B 3iRAd AT 118.67 & AT
NI TheRIfeTd STET Tof fhaT AT 3R
TGURIT THT 169 (100.33 FHT) TAT THV 163 (98
) | IR SOl fdhdT T |

a1 was R e e uRRefoal & ofaia
UEC! IR HIba (T2ET) U Bl DIISTe Sravel



through  microscopic examinations.
Conidiophores are highly branched and thus
difficult to define or measure and often
formed on the mycelial mat. It produced
septate hyphae, conidiophores, and a single
conidium borne on a phialide. Conidia are
small and round in shape with 3.30 um
diameter. Hyphae of the fungus are thin and
broader with width of 17.93 um.

Cultivation technology for Cordyceps militaris
was standardized using brown rice.

Cultivation for Grifola frondosa mushroom
was standardized using sawdust of tuni,
mango, oak, maple and poplar etc. in
combination of 80kg of sawdust, 19kg of
wheat bran and 1kg of calcium carbonate.

Cultivation technology for Flammulina and
Pleurotus eryngiiat ICAR-DMR, Solan was
standardized.

Crop protection

Out of 10 strains of A. bitorquis, two strains;
DMRA-B6 and DMRA-B8 were identified as
comparatively resistant strains against M.
perniciosa (wet bubble disease).

12 isolates of Mycogone perniciosa (wet
bubble disease) collected from 5 different
states were assayed to detect genetic
variation among them using sequence
characterized amplified region (SCAR)
markers. Based on presence and absence of
specific band isolates were broadly classified
two groups.

Denovo based Whole Genome Sequencing
(WGS) of Mycogone perniciosa revealed its
highest similarity with 7richoderma spp.

Oedocephalum mold  caused by
Oedocephalum fimetarium was observed as
the new emerging threat for button
mushroom crop.

Vil
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Bl IURT fham 17 3R Geraelia g & A
A S B TS | DANSATHR AAS AT aTed
B & 3R gafer s9aT auie @A srerar AmgA
HRAT 3R TR AHIferI 3 W o AT
AP BT 2| SHH U<T BISWI, PFITSTHR
I~ GAT TAT BT TR TdH Tl BIAINSAH
et | PIFITSAT BIET 3R 3.30 um T & A1
TMeATHR JAPIT dTell & | Dach D BB Yol IR
17.93 93 um P AISTS & AT 9IS BT 2 |

W IS BT SUIRT B U BISTHTT e
% forg efl Urenfirat &1 ArdIdRor fhar 1 |

SR fhem gR1aT, 19 fhaARm 18 @1 =1 3R
1 T Sfcaad BaiFe & FITST H T, 37,
311, AU R MR 371fe & gRI< BT SUAT HRD
i wosiy G & oIy iy drenfid! b1
HFDHIBRYT fhar 1T |

HIH3TIU — G AU faemerd (ICAR - DMR),
A § Boigler T T TgRIcH YR=g @ oy
PIY YT ST AFD 6T T T |

B YREAT

T FiEef@ay @ 9 oA H 9 T WA Jer
SITHIRT—ET 6 TAT SIVHIRU—4] 8 Bl U
vH AT (T 99 I0T) & faeg D
IR ¢ @& 99 § BT TS |

urar fafi=1 Tt | Awferd @EETT gt
(9 99 I0T) B 12 YAIFDI BT faRelyor fBar
qTfcs I SRS RI=TaT T udl ST S Fdb
IR 39 B H gy dNIeNgos THAIPhIsS
S (SCAR) ATHRI BT STANT fam 1 | fafldre
U8 B IURRT 3R YR & AR TR geraehi
B TT G H @ AT

HZBITIT GAerrer @ TSar SenRa F¥uel ST

IR (WGS) N STgap/Sa] ISl o ¥Tel SXihl
SiCREISCIRCIEARCIRCIN
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P. aeruginosa (mummy disease) in button
mushroom was identified. Two botanical
pesticides; Prabal and Derisom were
identified as effective in managing wet bubble
disease (M. perniciosa) both through their
protective and as well as curative applications

Post-Harvest Technology

Storage studies of white button mushroom
(Agaricus bisporus) var. NBS-5 and oyster
mushroom (Pleurotus florida) packed in
different packaging materials at ambient and
low temperature revealed significant
physiological loss in weight (% PLW) in both
the mushrooms with a faster rate at ambient
compared to low temperature. The control,
newspaper and brown paper showed higher
PLW (%) compared to polyethylene and
punnet in both the mushrooms at both the
storage conditions.

A significant higher reduction in protein, total
sugars and phenols was recorded in control,
newspaper and brown paper compared to
polyethylene and punnet. The polyphenol
oxidase activity increased significantly in all
the treatments with maximum in control
followed by newspaper and brown paper
whereas minimum in polyethylene, punnet
and bubble wrap.

A nutritious and tasty mushroom spread was
developed using oyster mushroom (10g) and
tomato (90g) along with garlic (2g), ginger
(1g), chilli (1g), salt (1g), sugar (1g), vinegar
(2ml), vegetable oil (2ml), black pepper (0.5g)
and oregano (0.5g). This spread can be used
with bread, sandwiches, burgers, pizza, etc.
The spread was found acceptable based on
sensory analysis. The spread contained
70.03% moisture, 2.97% protein, 14.77%
carbohydrate, 7.78% fat, 4.44% ash, 2.45%
fiber and 240.07 IU/g Vitamin D.

ICAR-Directorate of Mushroom Research
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FSIRMp T [FHERTT B HRUT BF dTel SSIRTheH
Btha T DI 9 G BA ¥ gwrorTir (A
A1) & ol AT IHRAT AT WART U1 7 |

e g | ol gwrorTrer (FHTRIT) DY UgEr Bl
TS| a1 IEfdD ATboiaaTell I Udel 3R
YA DI UBAM b gREHAD & AT AT
SUAR TANT SFl & Aed F 79 qdel I (77
gRrereT) BT T TB A ABATH B dTell B
w7 H B S |

Bl genfirer

gRaeft e & aume | fafi=t SafSiT arft
AhE ded W (vIREw igvgived ) few
UTITE—5 TT AR G (TG¥Iee BeallvsT )
DI UPh BB AUSRY Hedd+ by Ty = gar
AT fob HH AT BT ol § iRl arosr
PE AP g TR A S G H AR H Seai@-1
RTardioTee AN (% PLW) <@ BT e | g1
qusRer uRRefAl § 1 81 Tw 4 dielisiore=
T U=ic H BT T UfBT B HPEd H DI,
FAFER—IF 3R R YR H DI T UfBT H I=aaR
Yuereey, (ufoer) gelia g2 |

UieTig Rrefi™ = U=Te &1 gl H held, THER—I=
3R WX YR I UpT H UISH, Gl DT q=A
e § Seol@=1g FedeR Bl Tof BT TS | T
SYART H Uleiifthdler ifaRirest AfGIdT Scea-ig
wY A 941 I b bgla & Acqia AfRpad Td
TQURI FHATIR—UF dAT X UWR H Sididh
Uieiigefiferd, U= 3R 991 XU # =[FAdH T Bl
TS |

3TRER G (10 Y1) TAT THIER (90 TTH) & AT
TG (2 M), 3faxa (1 9m), = (1 9m), F96 (1
™), R (2 fafer), a=afa oo (2 fafer), sl
o (0.5 TTH) T2 IMAAT (0.5 TTH) BT SYANT B
8U U Uifed Ud Wifee gR WS TR fHar
T | SABT STAN S, v, Fox qn fsen
afe & A1 fham S FhaT & | |l faweiyor &




A mushroom vegetable mixed soup mix was
developed using shiitake mushroom powder
(20%) along with vegetables mix (containing
tomato powder, dried carrot shreds, partially
cooked and dried peas, onion powder and
garlic powder) (15%), corn flour (27.5%), milk
powder (22.5%), salt (9%), sugar (3%), black
pepper (2%) and oregano (1%). The developed
soup mix was found acceptable based on
sensory analysis. The developed soup mix
contained 2.8 % moisture, 8.62% protein,
71.44% carbohydrate, 4.02% fat, 13.12% ash,
3.47% fiber and 2681.48 1U/g Vitamin D.

Transfer of Technology

During 2019, the Directorate organized 35 on-
campus and off-campus training programmes
on mushroom cultivation technology and total
343 trainees participated in training
programme.

The Directorate has given special emphasis
on training programme for farmers belonging
to scheduled caste, scheduled tribes and
North-eastern hill region. During this year, 651
schedule caste, 289 schedule tribes and 237
north eastern hill region farmers were trained.

One day Mushroom Mela was organized on
10™ September, 2019 as a flagship activity of
the directorate. It was inaugurated by chief
guest Dr. Anand Kumar Singh, Deputy Director
General (Horticultural Sciences), ICAR. Dr.
Parvinder Kaushal, Vice-chancellor of Dr. Y. S.
Parmar University of Horticulture and
Forestry, Solan (H.P.) was the Guest of Honour.
It was attended by about 1300 farmers,
farmwomen, mushroom growers,
researchers, extension workers and
businessmen from various states viz,
Himachal Pradesh, Haryana, Punjab, Odisha,
Maharashtra, Rajasthan, Andhra Pradesh,
Karnataka, Assam, Bihar, Tamil Nadu,
Uttarakhand, Uttar Pradesh, Chattishgarh,

arffe yfades 2019
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Madhya Pradesh, Jammu and Kashmir,
Manipur and Sikkim. The representatives
from 25 different states and UTs of India
attended the mela.

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

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

Advisory services through emails, telephones
and face-to-face interaction on various
aspects of mushroom cultivation, training and
marketing were provided. The e-learning
portal for mushroom farmers and growers
was also developed during last year.

ICAR-Directorate of Mushroom Research
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1. DMR - An Introduction
1. LI STERIET PG - Gob TRAA

Mushroom farming has contributed in
nutritional security and employment generation
in the urban and rural areas. If the mushroom
wealth of India is harvested to its true potential it
could play vital role in upliftment of livelihood
status of many people. The institute has
contributed immensely for enhancement of
mushroom production of the country through
strain improvement programmes in different
mushrooms. Using biotechnological approaches
mushroom strains were enriched with notable
quality traits. Institute has developed various eco-
friendly techniques for the management of
mushroom diseases like wet bubble and yellow
mould. With the time the mandate and scope of
the institute was expanded and the research was
also conducted to develop value added products
and to enhance the shelf-life and storage of
different mushroom crops. Viewing the depleting
per capita land holding in the country
mushrooming is lucrative option for the modern
generation.

Mushroom cultivation utilizes vertical space
and less water compared to other crops. It is a
crop of waste to wealth. The mushroom
cultivation also strengthens the livelihood of
farmers by generating constant farm income and
employment opportunities. On recognizing the
importance a systematic research on mushroom
science has been initiated in India with the
establishment of National Research Centre for
Mushroom in 1983 at Solan (HP) under the aegis
of Indian Council of Agricultural Research (ICAR).
After 25 years, with remarkable achievements in
mushroom research, National Research Centre
was upgraded as Directorate of Mushroom
Research (DMR) on 26th Dec, 2008. This
Directorate is the only institute exclusively
dedicated to mushroom research and
development in the country. By the concerted
efforts of the scientists of ICAR-DMR, mushroom

G BT A 7 T AR THIOT &3 H Yy JRe
3R AR Gord 3 ARTeH e 7 | fe Ra & g
AU Pl TP ARIdD &HAT D ITAR SUINT H
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2 | A 7 el eAgel IR Ulel Ales S oA 1
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I T 2| 999 @ 1 AR 7 U SR
3R SRR FT AR B = |1 €1 |9 eafda
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HIA B oY IR IR g B AT & H1T
R ¥ HIRH A= R Teb eqaRerd Sa & Hecd
DI YEA D TSl Bl TS 2 | GHI AFIT ¥ ool
IUATAT & 1T 25 qUl B q1&, TSR AT D
DT 26 faHaR, 2008 BT TG IFTAIH FRMAT (STTHITR)
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H AYHH BT IUTET 2,01,378 ST I Ugd AT T |
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production is reached to 2,01,378 tonnes in the
country. The Directorate has continuously
engaged in developing region specific
technologies for country. The technologies are
validated developed All India Coordinated
Research Project network on Mushroom, which
was initiated in the year 1983 with its
headquarters at Solan.

Location

The Directorate of Mushroom Research is
located in Solan city of Himachal Pradesh,
endeared as the gateway of Himachal Pradesh.
The mountainous wonder of Solan city is famous
for its cultural splendor, excellent picnic spots,
numerous old temples and seasonal vegetable
crops. Being quite industrialized, Solan is widely
popular for its mushroom cultivation and bearing
the title of “Mushroom City of India”. Considering
the contribution of this city and endeavour of DMR
towards mushroom research, development,
cultivation and popularization of mushroom, the
Hon’ble Chief Minister of Himachal Pradesh
declared Solan as the Mushroom City of India on
10th September, 1997 during the Indian
Mushroom Conference organized jointly by the
DMR and Mushroom Society of India.

Infrastructure

The Directorate has 12 modern environment
controlled cropping rooms and one poly house
along with modern composting units comprising
of four indoor bunkers and 5 bulk chambers. The
centre has five well equipped laboratories for
biotechnology, germplasm conservation, spawn
production, plant protection and post harvest
technology with modern state of the art
equipments. The TOT division has well
sophisticated training centre with a capacity to
accommodate more than 250 trainees at a time.
The Directorate of Mushroom Research has a
specialized library collection in mushroom science
and related sciences to support research and
consultancy in the relevant areas. The library has
accessioned 2167 books, 2500 back volumes of
journals. This is a sole referral library for
mushroom literature in India.

ICAR-Directorate of Mushroom Research
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Personnel and finance

The Directorate has a sanctioned strength of
16 scientists + one Director, 14 technical, 14
administrative and 10 supporting staff. The staff
position as on 31.03.2019 was 11 scientists, 12
technical, 14 administrative and five skilled staff.
The annual budget of the Directorate for the year
2019-20 was Rs. 939.43 Lakhs which was fully
utilized. The institute earned Rs. 116.55 lakhs as
revenue during the year by sale of literature,
mushroom cultures, spawn, fresh mushrooms,
value added products, consultancy, training and
other services.

Vision

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

Mission

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

Mandate

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

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

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

aiffe gfade 2019
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2. RESEARCH ACHIEVEMENTS
2. BIRIEN SUGSERI

2.1 Mushroom Genetic Resources and Crop Improvement

21 GH AR HEEA IR HHA IR

Germplasm collection, characterization
and conservation

Fungal forays were undertaken in the forest
areas of Himachal Pradesh. A total number of
171 specimens were collected and 171 were
identified up to genus level. All the specimens
were examined and preserved in the herbarium
of ICAR-DMR, Solan. The obtained 25 pure
cultures were deposited in the Gene bank of DMR,
Solan. Some of the interesting specimens
including their macroscopic feature in the field
along with their photographs are described
below:

1. Phellorinia herculeana
Macroscopic Description

Sporophores up to 20 cm long, 8 cm broad,
pyriform. Exoperidium whitish to yellowish,
powdery, wooly , pale yellowish to brownish with
age, scaly, with variable dehiscent apical portion
exposing the powdery spore mass. Stipe whitish,
woody with ridges, furrows and shaggy scales
running throughout the entire surface, basal
portion clinging with soil particles.

Microscopic Description

Basidiospores 4.5-9 x 5-8 um, globose, warty,
yellowish brown. Capillitium almost absent.
Exoperidium made up of branched, globose
elements, hyaline, up to 15 um wide.
Endoperidium made up of branched septate
hyphae up to 6 um wide.

g Gbol-, d&0Iqui< Ud G&fuT

AT UeY & 97 A # Hadd BRI Y
MY | o AP 171 A1 BT Heperd fbar T 3R
171 B A Id 99 TR T D T8 | T T71 BT
S BT TTE 3R S HIH3TId — G AR Hemerd,
Al & g st H uirfer fbar w2 | g1y
fou MU 25 URyE WaEdl I WIPHGU — T
3T FeRmerd (ICAR - DMR), AIe & SiiF 4 ¥
ST HRIAT AT | B A TAl DT I &3 & A1
Wd # I ge genesi faenane & @ e
faexor forar T 2

1. BAIRAAT 8 ferarr

geq Yeuceity faavon

SRR 20 AHL TF <ld, 8 T ARG TR |
8T HP Bl Tba A Ylell, IoTd, geil, 3mg &

Fig. 2.1.1. Phellorinia herculeana

o= 2.1.1. paiRfrar egfoarr
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2. Pholiota limonella
Macroscopic Description

Pileus up to 10 cm long, convex to applanate,
orange vellow, sticky, covered with brownish
scales. Lamellae 0.5 cm broad, yellowish to rusty
brown, cobwebby partial veil present. Stipe up to
15 cm long, 2 cm broad, whitish to yellow, covered
with reddish brown scales, silky near the upper
portion, sticky and covered with basal white
mycelial, ring zone.

Fig. 2.1.2. Pholiota limonella
R 2.1.2. wiforgier arggidar

Microscopic Description

Basidiospores 5.5-9 x 4-5.5 um, ellipsoid,
guttulate, apical pore present, smooth. Basidia
18 20 x 5.5 8 um, clavate, tetrasporic, sterigmata
up to 4 um long. Chrysocystidia present, 40 74 x
10 15 wm, variously shaped, clavate to mucronate
with greenish yellow contents. Pileipellis a
gelatinized layer of regular, branched septate,
clamped hyphae up to 7.5 um in width. Clamps
present.

3. Amanita vaginata
Macroscopic Description

Pileus diameter up to 10 cm wide, convex to
applanate, greyish to geryish brown with striate
margin. Lamellae free, unequal, crowded, white,

ICAR-Directorate of Mushroom Research
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fleshy, separable, smooth, 0.8 cm broad. Stipe
central, cylindrical up to 6 cm long, 0.8 cm broad,
white, powdery, hollow, fleshy; annular ring and
veil absent; volva saccate, white in colour,
hygrophanous, margin sulcate, inflexed, moist,
glabrous and fleshy.

Fig. 2.1.3. Amanita vaginata

= 2.1.3. vdfaer diFer

Microscopic Description

Basidiospores 8-12 x 6-8.5 um, inamyloid,
globose. Basidia 35-50 x 8-12 um, clavate, 4
spored, sterigmata up to 4.5 um, oil globule
present. Pileipellis an ixocutis of up to 4.5 um
broad hyphae. Clamp connections absent.

4. Boletus edulis
Macroscopic Description

Pileus up to 10 cm broad, globose, penny bun
like, convex to nearly plain at maturity, whitish,
yellowish brown to reddish brown. Fertile portion:
small angular pores, 2-3 pores per mm, initially
pores white, cottony stuffed texture, becoming
olive brown on maturity. Pore tubes thin, 2 cm
deep, pale yellow to brown. Stipe up to 12 cm

aiffe gfade 2019
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Fig. 2.1.4. Boletus edulis
o3 2.1.4. didcw ggfera
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long, 3 cm broad, club shaped, upper portion with
finely reticulate pattern and irregular ridges.

Microscopic Description

Basidiospores 11-20 x 3.5-5 um, fusiform,
spindle shaped, amyloid. Basidia 22-30 x 8-10 um,
clavate, tetrasporic, sterigmata up to 5 um long.
Pleurocystidia 30-45 x 5-7.5 um, scattered, fusoid
to ventricose. Cheilocystidia absent. Pileipellis an
ixotrichoderm of cylindrical to subclavate
elements up to 7 um wide. Clamp connections
absent.

5. Cantharellus cibarius

Macroscopic Description

Pileus 5 cm wide, convex to funnel shaped
centre, yolk yellow color, covered with minute
scales, surface glutinous, incurved margin
initially. Lamellae decurrent, folded, interveined,
anastomosing, hymeniform folded up to 2mm
broad. Stipe up to 8 cm long, 0.8 cm broad, equal,
solid, orange at the base on bruising.

Fig. 2.1.5. Cantharellus cibarius

i 2.1.5. =V aw RIEIRTY
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e BT Udh IS TISHISH | Foivd HaeH
STIUfRer |

5. ooy ReRaw

geq Yeuceity faavor

Bl BAF 5 AL Alg, Idal F DY MG Ae,
3feHEy BT T Ylell, Bob! GIRAT I SHT 83T, Ad®
faferd), fN gR9 ¥ 3feR @1 IR JHTHR, ofHel!
2 fRfl. <ieTS O Tl g8, O 9 |1 T ofal, 0.8 T
T& dleT, T, SN, Fe UR IR TR AR |

qeq qeuaeity faavor

ARTSARAIT 85105 x4.5—5.8 um, SEigd, IR—
TAMTATSS | SAIfSAT 50—110 x 7.5—10 pm, ol
YEIRIBR, BRIMCS g DG, Uil 5 um Th
o, RINRSEAT 30—45 x 5—7.5 um, fofad srerar
o g, dgdl I deoliapr | fUeluferd ey # 10
um dg TH daTHR BSWI, IMeR, Rt
STURIT | Fel¥ Beiar SURe |

6. ¥gifdeiaraeftor TR
geq Yerceity faavor

Bl BIAD 5 WHI. TP dlel, ARTBR I I,
HHeA b ToyfH R BIST, Wl Hrell anikal | T
gaTl, fpdrl & A1 SUIdT Jaa 37efal YUvsidheie
Ah AP AR ARG | I AT IHRY BT AT



Microscopic Description

Basidiospores 8.5-10.5 x 4.5-5.8 um, ellipsoid,
inamyloid. Basidia 50-110 x 7.5-10 uwm, narrowly
clavate, cornuted tetrasporic. Pileipellis with
cylindric hyphae up to 10 um in diameter,
granular. Cystidia absent. Clamp connections
present.

6. Strobilomyces confusus
Macroscopic Description

Pileus up to 5 cm broad, dome shaped to
convex, covered with small, erect blackish scales
over greyish white background, appendiculate
whitish partial veil remnants along margin. Pore
surface whitish to grey, reddish grey to blackish
finally, rounded to some what angular, up to 3
per mm, tubes up to 2 cm deep. Stipe up to 10
cm long, 1.5 cm broad, almost equal, greyish
white, shaggy, ring zone fibrillose, solid, reddish
to blackish on bruising.

Microscopic Description

Basidiospores 9-12 x 7-11 um, subglobose,
warty, ridged. Basidia 28-46 x 12-19 um, clavate,
thick walled, tetrasporic, sterigmata up to 5 um
long. Pleurocystidia and cheilocystidia similar, 39-
60 x 10-25 um, clavate to ventricose, with
intracellular brownish contents. Pileipellis a
trichoderm of cylindrical to clavate elements, up
to 13 um wide. Clamp connections absent.

7. Lepista nuda
Macroscopic Description

Pileus up to 8 cm wide, convex to flattened,
lavender to purplish brown, margin inrolled,
surface smooth, moist. Lamellae adnexed,
crowded, lilac to purplish, 0.4 cm broad. Stipe up
to8cmlong, 1.5 cm broad, equal, lilac to purplish
buff.
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qd MR, 3 Bl @, <@ 2 FH & T2, 1 10
I, TP 9T, 1.5 THL. ST, T UHTAH, HSHAT
qhe, TEIER, T &7 NUER, 3N, A W ol o
BTAT

geq Yeuceity faavor

IRAfSTRART 9—12 x 7—11 um, 31 MTHR, Al
AT IR BY | SRANSAT 28—46 x 12—19 pum, JTRIBR,
A fafed, ag PSS, 9T 5 um dd ad,
RINRESAT Td AAMRIEITSAT 39 — 60 x 10 — 25
um, AT el R G & T JERIBR A
PR, fUeuferd &9 # 13 um s b TAABR
H ERIGR ST & TIRPISH| Folfd Heiaer

Fig. 2.1.6. Strobilomyces confusus

o3 2.1.6. egifdaiareion FTHIE

7. dfieeT =T
geq Yecefta faavor

ol B 8 WHI. db dlel, Sadel I THA, olduey
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Microscopic Description

Basidiospores 5-8 x 3.5-5 um, ellipsoid,
inamyloid, roughened, warty. Basidia 23-30 x 2.5-
8 um, tetrasporic, sterigmata up to 5 um long.
Cystidia absent. Pileipellis a cutis of cylindrical
hyphae up to 4 um wide. Clamp connections
present.

Fig. 2.1.7. Lepista nuda
o3 2.1.7. dfieer ST

8. Dacryopinax spathularia
Macroscopic Description

Sporophores gelatinous, up to 2 cm long, fan
shaped to spatulate, yellowish to orange, with
rounded stalk, up to 4 mm wide, surface slippery,
elastic, soft.

Microscopic Description
Basidiospores 7.5-9x 3-4 um, ellipsoid,
smooth. Basidia 19-35 x 3-5 um, forked basidia,

tetrasporic, sterigmata up to 10 um long. Clamp
connections absent.

9. Cyptotrama asprata
Macroscopic Description

Pileus up to 3 cm broad, convex to plain,
bright yellow to orangish, surface covered with

ICAR-Directorate of Mushroom Research
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Tq 9 | <Al 3=, e, foraid & 9, 0.4 T
TS | T 31TAT TS 9 WH. TP ofd TG 1.5 Y. b
S, UpHarH, forere I S qrend 9

geq Yeuceity faavor

IRITSIRART 58 x 355 um, TMATHR, IR VRS,
PHOR AT ardl | IAISAT 23—30 x 25-8 pm, =g
PSS, T 5 um P ofd, RRIIRSAT
arguRerd | fefiuferd 4 pum =i - TdR BIEWI BT
TdH T | Foltd PHeiae SUR |

8. S@IfV-1ae wWeciar
qeq qeuaeity faavor

IR Tl 2 T, T od, U JATHfT |
AT MATBR ATH, AR Sod & A1 Ulel
AR, 4 A T dle, |ag e 99, ofeilell U

Fig. 2.1.8. Dacryopinax spathularia
o3 2.1.8. SBIfiaa wWeaRar

geq Yerceity faavor

IRFSTARE 7.5-9 x 3—4 pm, MATPR, oI |
SRAFSAT 19-35 x3—5 pm, &I Al dreTr SAINSAT, =g
PGSO, T 10 um TP ofd, Folvd Heaee
STIUfRer |



spikes initially, soon breaks into granular, wooly
or hairy structures, margin initially inrolled,
straight with age. Lamellae adnexed, shortly
decurrent, white to pale, distant. Stipe up to 7
cm long 0. 3 cm broad, equal, slightly tapering
towards the small knob like base, creamish to
orangish.

Microscopic Description

Basidiospores 7.5-12 x 5-7 um, limoniform,
ellipsoidal, oval, uniguttulate, inamyloid. Basidia
22.5-30 x 5-8 um, clavate, tetrasporic, sterigmata
up to 3im long. Pleurocystidia and Cheilocystidia
similar, 33-76 x 7-10 um, scattered, numerous,
cylindrical to subfusiform with subcapitate and
rounded apices. Pileipellis a hymeniform of
brownish clavate to pyriform elements, 12-20 x
7-12 um in size. Clamp connections present

10. Podoscypha petalodes
Macroscopic Description

Pileus up to 6 cm wide, fan shaped,
semicircular to funnel shaped, margin
multilobed, wavy, curled inward, petaloid. Upper
surface with minute hairs, brown to yellowish
with concentric zones. Lower surface/hymenial
surface creamish with brownish tinge. Stipe up
to 2 cm long, 0.3 cm broad, short, hairy, reddish
brown to brown, cylindrical.

Microscopic Description

Basidiospores 3-4.5 x 2-3.5 um, ovoid to
ellipsoid, inamyloid, uniguttulate. Basidia 16-24
x 7-10 um, clavate, tetrasporic, sterigmata up to
5 um, long. Hyphal system dimitic. Cystidia
absent. Gleocystidia 21-55 x 6-9 um, numerous,
elongated, cylindrical to tubular with high
refractive content. Clamp connections present.
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9. Ryeicrar vegvrer
qeq qeraeity faavor

Tl B3 3 THI. I TS, Sadl J THd, TP
Yol | AR, W8 URY H WISd A DI g8, Siedl of
SR H T, Jell 31T BRI ARG, fHAR U
g gV Y & A Y, AfTell o, Sieal 8
SFeleE], Ahe | HSHell, g | T AAaT Sl 7 .
TP a1 Td 0.3 Al T dlel, AH, MR SR BIS
i BT AR AMMRID FU I [T §IAT, FEAT ¥ AR |

Fig. 2.1.9. Cyptotrama asprata
= 2.1.9. Rreeicrr dwgvrer

geq geuceita faavon

Iffsarad 75—12 x 57 um, TSAMIGMH,
TATRR, ASTHR, IR — fdgwy a1 IR — VAdigs |
SRATSAT 22.5-30 x5—8 um, JERIBR, TG DIETITILS,
TS 3 um T ofd, IRIRIRE AT Ud AR I Sar
33—76 x 7—10 um, foTRME arel, TR, 31 YeaR T
MATGR RRIR & AT JATHR | e HISIHTH |
elitfe, WX JIROR 9 URRI%H Sa<d &
BISHATG, JMHR H 12—20 x 7—12 pm, Folvd HIae=
IURer |
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Fig. 2.1.10. Podoscypha petalodes
o= 2.1.10. gisterser 9daisw

11. Russula foetens Pers
Macroscopic Description

Pileus up to 5 cm wide, convex, yellow to
yellowish brown, margin regular, striate, inflexed.
Lamellae adnexed, white, subdistant, up to 0.6
cm broad, interviened. Stipe central, up to 8 cm
long, 2 cm broad, glabrous, stuffed.

Microscopic Description

Basidiospores 7.5-9.5 x 6-7.2 um, amyloid,
globose, ornamented. Basidia 39-63 x 10-12 um,
clavate, 4 spored, sterigmata up to 5 um long.
Pleurocystidia 46-68 x 6.8-11 um, cylindrical with
tubular apices. Cheilocystidia 28-45 x 6.5-8 um,
arising from deep hymenium. Pileipellis a cutis;
context heteromerous, composed of sphaerocysts
cells and connective hyphae. Clamp connections
absent.

12. Lycoperdon nigrescens
Macroscopic Description

Sporophore up to 3 cm broad, 5 cm long,
subglobose to pyriform shaped, exoperidium
spiny, covered with cylindrical to conical warts,
dark brown to greyish black, thin, fragile,
endoperidium brown, thin, opened by apical pore,

ICAR-Directorate of Mushroom Research
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10. FiSiarg®r 9caied
qgq qeraeity faavor

B AP 6 WHI. b drs, UG BT P aTe,
3] JATHR I BIY dTell TP, fhAN TEEEH, ABRERR,
HAISYE DR & AT, Fobi~ad GIF & AT I I Uied |
el 9dg / esif e adg X1 3T & |1l 99 |
T 12 AL TP T U9 0.3 AL Td dAll, BT,

DI, ATA R R, TADR |
qgq qeraeity faavor

IRITSIRART 3—4.5 x2—35 um, IICHR H TATHR,
iR — fagwu T2 iR — UAdlss | SAfear 16—24 x
7—10 um, EIRTHR, T DIEISIUS, U 5 um b
4, BsWd yvmel feHifcs, faedifear srguierd |
TAAIRAREITSAT 2155 x 6—9 um, UTR, SEHR, I
3TUecich AR & AT YRR | Folrd PHrIaRI SR |

11. @ecrl ple~ ud
geq geuceita faavon

Wdl BAD 5 T TP dle, Iaddl, Ulel | Ulel 7,
PR Fafid, A, sThcaTs, 9ne, 37 g3ad, 0.6
AL T drs, Sexfdwe | T Hed, 8 WA O a1 Ud
2 |HI. To FleT, RIS TAT 9_T AT AT WWhS |

Fig. 2.1.11. Russula foetens
o 2.1.11. &gar picw 9

qeq qeraeity faavon

IRfEIRd 75-95 x 6—7.2 um, VATIAGS,
MATHR, NABING | SHISAT 39—63 x 10—12 pm,



Fig. 2.1.12. Lycoperdon nigrescens

A 2.1.12. aTsHlTST TIZTEH

apical pore fimbriate, gleba brownish to greyish
brown.

Microscopic Description

Basidiospores 3.5-4.5 um, brown, globose,
verrucose. Sterile tissue yellowish brown, pitted,
with branched tubes or capitillial threads, up to 4
um long, branched. Basidia 6-8.10 x 5-7 um,
subglobose, tetrasporic, sterigmata up to 3 um
long. Clamp connections absent.
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JRIGR, aq DEISIYS, YA 5 um db od,
RRINRSEAT 46—68 x 6.8—11 um, IR RRER &
AT dATHR | DARREINSAT 28—45 x 6.5—8 um,

TER BIGAITE A Sust | fUefiufera =, €4,
THRIRRE HIRTHIA F 1 3N TAT Hrifded B! |
FoIrg Heiaer STUReT |

12. AIZHIYST TI3T A~
qeq qeuaeity faavor

ISR 3 WL qP dls, 5 WL qPb ofd, A
MATHR H URIRIGR ATHHT Tel, 8T HaDh B
PICER, TATDR A PR Al F DI 8, T8 I
A ATHCA! Blell, Tdell, ATad, ATARD Hadh B
AR, UcTell, TR e 3AdT AR §RT Fell g, N
T SMERER, Toldl X F ASHe 9T |

geq Yerceity faavor

IRAFSIORT 35—4.5 um, R, MATHR, B |
e P Ulel IR, 4 um TdTS b dolTel ST Al
IMEIRTd TYed & AT W, MG | SHfSAT 6—

8.10 x5—7 um, 3Fe MATDBR, =g DIETSIIS, U 3
um & A, Folrd B FUReT |
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2.2 Crop Improvement
2.2 Bl GUR

Genetic improvement of Button mushroom

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

A total of 800 single spore isolates (SSI) were
isolated from NBS-5 and NBS-1 for identification
of non-fertile isolates and selection of high
yielding fertile isolates (Fig. 2.2.1). A total of 270
single spore isolates were evaluated for vyield,
quality parameters and disease incidence. Out of
236 SSIs of NBS-5, 13 SSI proved to be non fertile.
Out of 33 SSIs of NBS-1, 3 SSIs proved to be non-
fertile. A total of 32 single spore isolates from NBS-
5 were selected on the basis of high yield and good
quality. The SSI, NBS-5-200 was found to be high
yielding followed by NBS-5-56 (Table 2.1).

Fig. 2.2.1. Cultivation trial of various SSIs of NBS-
5 for the selection

ffra 2.2.1. ggq & o tadlvg—s @& fafr=
T3S & ATdgIae gdeqor

Hybrid development and evaluation in
button mushroom for yield and quality

In first experiment hybridization was done
between 33 non-fertile SSls from five different
strains of Agaricus and non-fertile SSls of NBS-5.
A total of 56 crosses were developed and
evaluated for yield and quality of fruit body. In
this experiment, a total of 37 crosses proved to

ICAR-Directorate of Mushroom Research
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e+ YH &I ATTa R JUR

UG Y9 I[UEel & folg TadIea—1 Ud gAdIgE—5
A 9 a4 Fafa ea ASm) geuasl a1
AT

I SIS IR JIFhi BT T Bl 3R IR—IHR
TRIFDH] DI USATT B B oy TAIINH—5 Td TAdITH—1
A ol 800 Udhdl IISI] GBI (SSI) DI 3T faba
AT (3 2.2.1) | ot FHATHR 270 Tl JISITY] Yeraapi
BT AeATH IUS, oA IRFIER} 3R I YHa &
forg fbam ram | UHdUE—5 & el 236 Ubd G
gerapt H W, 13 THUHATE R SR Rrg g9 | Tdied
—1 & ol 33 TATHINS # ¥, 3 TATHIANS TIR—FR U1Q
MY | T — 5 ¥ ol 32 Uebel 4TS Gordbl b7
I I UG 3R FEAR U] B AR R b
T | THUHATE, TAGUE — 5 — 200 F A Iza
JUSTEIN T TGURIT UHEI0H — 5 — 56 Id SUSTeiel
T T (dTfetdt 2.1) |

JYS U4 [UEcl & felt 94 g 9 G A
Uq JATd-

gl TRV H gRpw @ Ui fafi o9 9 33
IR SR THTRAINS 3R TINTH—5 B IR—IR THUHNE
& e FhROT BT B b1 71T | el 56 1 fAp R
BT M7 IR ITHT AP HAGE B IUS T
o & fou fbar war| HeR A g—3-35 T
TIIUA—5—79 H =@ Sifdd garaeiiadr wd 96
IR BHI: THI—130—2 x TAGIUHA—5—19 Td J—3—111
X TAGITH—5—79 (qTferal 2.2) H Soa Sifdds wraeiierdn
TeRRId g2 | SO TRIET0T & Sfaiid, TN — 5 & 30
THUHRNS & A1 ©: fAf=1 IgF Joam g 3, T—15,
TH—11, TH—130, Tg3lg — 1 TAT TH — 465 A 33
TR—IAR YAFD] BT BT BRIBR Bl 990 HHR IR
forg M7 | Hewor wiet ) fasge oTd & MR W gt
210 R I Y 3R 39 210 HHBRI BT e HABR
DI IUS T U & forq far s (R 2.2.2) |




aiffe gfade 2019

Table 2.1. Yield of SSIs of NBS-5 on pasteurized compost
AIfADT 2.1. ITRINIGd FHUIRC W TAATHE—5 & TATHIAE B U

SSlIs of NBS-5 Average biological efficiency SSlIs of NBS-5 Average biological efficiency
TTa—5 $ sitaa Sifae garasfiedr TITg—5 $ sitad Sifas gurasfierdar
THTHIATS THHITS

NBS-5-7 15.71 NBS-5-211 14.85
TAEIUH-5-7 15.71 THdITE-5-211 14.85
NBS-5-21 14.21 NBS-5-213 14.49
THdIUE-5-21 14.21 UHdIUE-5-213 14.49
NBS-5-56 18.77 NBS-5-214 14.31
TH4IU-5-56 18.77 TAdIU-5-214 14.31
NBS-5-68 14.40 NBS-5-242 15.18
UH4IU-5-68 14.40 TAIUE-5-242 15.18
NBS-5-81 16.24 NBS-5-255 15.90
T4ITE-5-81 16.24 TAIU-5-255 15.90
NBS-5-92 14.19 NBS-5-284 16.49
TH4ITE-5-92 14.19 TA4IU-5-284 16.49
NBS-5-131 14.43 NBS-5-285 14.11
THdITE-5-131 14.43 TA4IU-5-285 14.11
NBS-5-133 14.73 NBS-5-295 16.01
TH4IUE-5-133 14.73 TA4IU-5-295 16.01
NBS-5-134 15.59 NBS-5-302 15.07
TA4IU-5-134 15.59 TH4IT-5-302 15.07
NBS-5-141 14.29 NBS-5-304 15.44
TAdIUE-5-141 14.29 TH4IU-5-304 15.44
NBS-5-196 15.25 NBS-5-307 15.33
TA4IT-5-196 15.25 TH4IT-5-307 15.33
NBS-5-199 17.53 NBS-5-309 15.03
TH4IT-5-199 17.53 TH4IT-5-309 15.03
NBS-5-200 19.39 NBS-5-313 14.42
TH4IT-5-200 19.39 TH4IUE-5-313 14.42
NBS-5-203 17.27 NBS-5-344 14.87
TH4ITE-5-203 17.27 UAdIU-5-344 14.87
NBS-5-205 14.51 NBS-5-274 14.61
TA4IU-5-205 14.51 UAdIU-5-274 14.61
NBS-5-210 16.24 NBS-5-347 14.06
TH4IT-5-210 16.24 UAdIU-5-347 14.06
Control (NBS-5) 12.19 Control (U-3) 11.24
PHeiel (TTEITH-5) 12.19 BHeie (I-3) 11.24

ALPIL -G Igaer e
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be true hybrids with varied yield and quality. The
hybrid U-3-35 X NBS-5-79 showed the high
biological efficiency followed by S-130-2 X NBS-
5-19 and U-3-111 X NBS-5-79 (Table 2.2). In second
experiment total of 990 hydrids were developed
by crossing 33 non-fertile isolates from six
different strains i.e. U3, A-15, S-11, S-130, WI-1
and S-465 with 30 SSIs of NBS-5. On the basis of
visual examination of hybridization plates 210
hybrids were selected and these 210 hybrids will
be evaluated for yield and quality of fruit body
(Fig. 2.2.2).

hybrids on pasteurized compost

faa 2.22. IRAPT FURE W 91 H G0 @
i uieor

Molecular validation of inter and intra
specific hybrids in button mushrooms using
molecular markers such as ISSRs, SSRs,
IRAPs, REMAPs, WRKY

The SSIs and hybrids of button mushroom were
genotyped for diversity analysis and developing
markers for confirmation of hybrids using RAPD,
microsatellite (ISSRs and SSRs) and retro-element
based markers (IRAPs and ReMAPs). A total of 50
RAPD, 7 ISSR, 33 SSRs, 29 outward facing IRAP
and 9 ReMAP primers were used. A total 585
markers were scored for presence/absence of
bands. Genetic divergence of hybrids ranged
between 8% and 23% from their parental strains
with strong bootstrap values. SSR and retro
element based markers very well differentiated
and showed clear resolution in identification of
hybrids. It was also observed that all the hybrids
were genetically closer to one of the parents,
which came from the U-3 genotype (Fig. 2.2.3).

ICAR-Directorate of Mushroom Research
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Table 2.2. Yield of selected hybrids of button
mushroom on pasteurized compost

qIferdt 2.2. TP HHIRC R 99 GH & Fdf-d
WP DI SUA

Hybrids Biological efficiency (%)
FHx Sifae garaziiear (%)
U-3-37 X NBS-5-170 16.60
g-3-37 X TAEIYAE-5-170 16.60
U-3-65 X NBS-5-12 14.62
g-3-65 X TAEIUH-5-12 14.62
S-465-7 X NBS-5-137 14.92
TA-465-7 X TITN-5-137 14.92
U-3-35 X NBS-5-76 14.3
g-3-35 X QIEITH-5-76 14.3
$-130-2 X NBS-5-19 18.94
U¥-130-2 X T€IU9-5-19 18.94
S-465-7 X NBS-5-100 15.92
UH-465-7 X TA4IH-5-100 15.92
U-3-35 X NBS-5-28 15.22
g-3-35 X TIEITH-5-28 15.22
A-94-21 X NBS-5-161 15.48
U-94-21 X UAdITH-5-161 15.48
U-3-35 X NBS-5-79 19.12
g-3-35 X QEITH-5-79 19.12
U-3-26 X NBS-5-19 14.57
g-3-26 X TEITH-5-19 14.57
U-3-111 X NBS-5-79 17.84
g-3-111 X TF€ITH-5-79 17.84
U-3 6.66
g-3 6.66
NBS-5 6.93
UIg™-5 6.93

ATOIfAd HIHR JAT TS TATHIAR, THATHINR,
JTSIRYA, JRTATH U SYRIRDBATS BT SUART
HXD dcd G | Iax gd IAaxT fafdre dal &1
3TuTfdd YA

9c W D Ydhdl IS GIFDT (SSls) TAT Hasi
& fAfduar faweor ok Haxi @1 gftc & & forg
AR [AHRIT B B STAICTSIOT BT T8 AR T 1
H RUIE!, §ed AT (ISSRs UG SSRs) @
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Fig. 2.2.3. Button mushroom hybrids showing bands of both parents as well as distant bands in hybrids
only (Lanel= marker, Lane 2&3, 5&6, 8&9, 11&12, 14 &15 = Parents, Lane 4,7,10,13,16= hybrid
fod 223, 99 g A1 A AT gD & dvsH D WA GRI ddd AH)] W gad] dvsH ysh¥fa B @ ©
(@1 =9, 41293, 596,899, 119 12, 14 9 15 = UYP, o 4,7,10,13,16 = HHX)

Trait specific breeding for high
temperature tolerance and disease
resistance in button mushroom using WRKY
transcription factors (TF)

Agaricus bisporus strains have been screened
for presence and absence of WRKY TF related to
disease resistance using specific markers for
Nucleotide binding site of disease resistance genes
and the TF. The primers used were M-13R1 (5’
CGGCCAAGTCGTGCAAYVAKRTCRTGCA 3’) and
M1495R (5° YTTNARNGCNARNGGNARNCC 3’).
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Rgl—3eiire menRa Ad=l (RAPs Td ReMAPs) &I
SUANT fhaT AT | Gof 50 IRUAISY, 7 SMETATHARNR,
33 TAUHRR, 29 JATSCIs BRI IMSIMRYYT qAqT 9
ReMAP USRI &I SYART fHar ar| dvgd a1
SuRerfd / rquRerfa @ fofg el 585 AT BT THIRT
BI TS | AOIGT e AIF D A1 U Ugh A o
HPBRI DI R F=ar 8 ufaerd va 23 ufoerd &
dra ug g | THUEAR e REl gl SimemRa
AHRI H W F=7aT off 3R SH HdHI df UgdT B
H4 we Releged welkid gam| a8 ff urr 1 &
AT HHR SMARIBIY gfte A Tb Uefep & fepe o St
% I3 STFURY 4 T o (R 2.23) |
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Fig. 2.2.4. Multiple sequence alignment showing different WRKY domains present in the Agaricus bisporus

genome
foa 2.2.4. 98 JIFHYT WG §RT TIRFHW Figwyive Sfiie 7 SuRerd =1 SsjaRaars i yslRia faan
ST @ @

Further Strains with presence of disease
resistance gene could be identified (Fig. 2.2.4).

Commercial scale trial for three selected
strains of white button mushroom

Three SSlIs of button mushroom, which were
selected on the basis of performance in previous
year trials, have been tested in large scale

ICAR-Directorate of Mushroom Research
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commercial scale trial. Evaluation trial was
carried out on 5 replications of 10 bags each of
10 kg compost. Out of 3 selected strains of white
button mushroom, strain AVTB-19-201 performed
the best (Table 2.3). The quality parameters such
gill size, pileus thickness, stipe lengh, stipe
thickness, colour were recorded.

Table 2.3. Yield of selected strains of button
mushroom on pasteurized compost

DT 2.3. TTRINHd HHIRE W d¢4 G $ df1d
T DI SUA

Strains Yield (kg/100kg
compost) in 15 days

wd 15 feaf % Suw (feur./
100 fHUT. HHIRE)

AVTB-19-201 13.62

UdIcdr-19-201 13.62

AVTB-19-202 8.29

UdIedT-19-202 8.29

AVTB-19-203 13.37

TdIedl-19-203 13.37

Control-1 (U-3) 9.57

Frd-1 (I-3) 9.57

Control -2 (NBS-5) 10.41

BEIel-2 (TIITE-5) 10.41

Strainal improvement in Pleurotus sp.

(Oyster mushroom)

Development and evaluation of Pleurotus
hybrids for yield and quality

The hybrids were developed by choosing
selected parents. The 10 SSls of each parent were
isolated and hybridization was performed in
petriplate containing malt extract agar (MEA)
media. Five parents were selected according to
the desired characters. Parent DMRP-136 was
selected for high yield and white color. DMRP-
49- was selected for high yield and early fruiting,
DMRP- 30 was selected for big mushroom size,
DMRP- 88 was selected for high yield and big
mushroom size in white color and DMRP- 363 was
selected for high yield and big mushroom size in

19
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T YIEHR & : M-13R1 (5’ CGGCCAAGTCGTGCAAYVA
KRTCRTGCA 3’) T M1495R (5° YTTNARNGCNARN
GGNARNCC 3') | G T UfRITEET SiF 1 Suferfa
D A1 LA DI UgAE I S Gt (3 2.24) |

Wd 9 W @ dF FAfd T @ g aaeai¥ie
A giEror

fwel a4 Mg fby U wern § yeeie @
3R UR I Y &1 GHI & i1 Upel IS eI
(SSls) T aTge UHM TR ATAATAD TR UIeror #
STET AT | Hedihd URIETeT Bl Udd 10 fhaArmd
PEARE D 10 Al I UF GRIGRAT & A1 b
TAT| T 924 G b FANT 9 AT H A WA
TAIEd—19—201 ERT IS UeeA foam T (arferar
2.3) | O IRMHICRT AT TAHS BT IATHR, BAD B
HICTS Ud T Bl &5l fBaT1 1T |

wgvlcy  Uolfd (TR ) 4 ¥ guR

SUS U4 UEl & U wgvicw dAaRl Bl
fa®dra vd qeaid

T Ugdl §RT W Bl fadrd fobar |
gD U B 10 THUHIATS DI rerT fbar 727 SR
Al IspYor UTR (MEA) HIfSaT arell Udiele ®
HHROT BT BRI fbam 1T | aIfesd el & SR ur
Ui DI AT T | TP SITHIRUI—136 BT I <
IS UG AHE I D forg fhar 7am | SeHsmRdI—49 B
Jed IUST Ud I o faRyarsi & forg g T,
SUANRA—30 BT T 98 MHR aed G & forg,
SITHIIRYI—88 BT T Aha I H = U U4 q9
PR dTel G & oIy 3R SITHARYT — 363 T T3
HH T H Iod IUS AR TS ATHR dlel G B oy
e T (arferept 2.4) | HHROT BT BRI fHar 4T 3R
B 30 JEd FHY (Fel™ BRI g1 T4 DI T5)
31 famra fovar T 9 9 8 Adhl H Ut <@ &l
el | SUS SR oriT g8 faad & AMel § o
Tg—27 JEaR arar a1 (frm 2.25) |
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Fig. 2.2.5. H27 hybrid pinning and fruit body development in oyster mushroom
fam 225 Ta—27 AHX AN 19 3y g A Gaed fae™

grey colour. Hybridization was done and total 30
confirmed hybrid (checked by clamp connection)
were developed out of which 8 hybrid yielded (Fig.
2.2.5). The Hybrid H27 was found superiorin yield
and early harvesting days (Table 2.4).

Second Evaluation of Pleurotus hybrids

Pleurotus strains were evaluated for yield and
other characters on pasteurized wheat straw. The
biological efficiency was maximum recorded for
hybrid PL1906 followed by PL1902 compared to
check. The genetic parameters were also studied
such as heritability (broad sense), genetic
advance, genotypic coefficient of variation (GCV),
phenotypic coefficient of variation (PCV), and
environment coefficient of variation (ECV),
standard error of mean (Table 2.5).

Genetic improvement of shiitake

Identification of strains for

temperature in shiitake

high

High temperature screening was done for SSlIs
of different shiitake mushroom strain and six
single spore isolates (L-1, L-2, L-3, L-1, L,-2,
L.-3) were found to grow at high temperature
(30°C). The hybridization was done in between
these and six hybrids were developed. These
hybrids should spawn run at 30°C temperature in

ICAR-Directorate of Mushroom Research
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Table 2.4. Yield of oyster mushroom hybrids along
with parentage

AIfADT 2.4. ATHAT S AT AT GH AU I U

Strain  BE in first flush (%) Parentage

A ygell 98R W Sifad  dq@ar
gHTaRfierdar (%)

H-7 24.85 P136(1) XP49(9)

vg-7 24.85 U1136(1) Xd149(9)

H-9 27.86 P136(1) XP30(7)

Td-9 27.86 1136(1) Xdi30(7)

H-11 41.25 P136(2) P49(1)

Tg-11 41.25 r136(2) W49(1)

H-27 45.70 P136(4)XP49(1)

Ug-27 45.70 UT136(4)X4149(1)

H-28 37.18 P136(4)XP49(2)

Ug-28 37.18 UT136(4)X4149(2)

H-47 32.77 P136(8) X P88(2)

va-47 32.77 UT136(8) X UI8s(2)

H-48 31.14 P136(8) X P363(1)

Ta-48 31.14 UT136(8) X UI363(1)

H-54 33.81 P136(8) X P363(10)

Ua-54 33.81 UT136(8) X UI363(10)

P-30 14.11 PARENT

91-30 14.11 EGED

P-49 42.25 PARENT

q1-49 42.25 ESED

P-88 31.95 PARENT

41-88 31.95 EGED

P-136 39.11 PARENT

91-136 39.11 ESED

P-363 25.22 PARENT

41-363 25.22 EGED

P-383 21.22 PARENT

91-383 21.22 EGED




Table 2.5. Genetic parameters studied for hybrids
of oyster mushroom

AIfAa®T 2.5, TR FH » AHI @ Ay IuYad
AR IR

Genetic parameters Value
argafde tRrfie 14
Heritability 94.05%
CNIRIGS) 94.05%
Genetic advance 31.94
EISCINCIREEIN] 31.94
GCV 30.81
ST 30.81
PCV 31.77
CIRSIE 31.77
ECV 7.74
é%ﬁ d 7.74
SEm 2.32

comparison to the parental strains i.e. DMRO-
327 and DMRO-329. One hybrid L4-1x L3-1
showed fruiting at 25°C while parental strains i.e.
DMRO-327 and DMRO-329 didn’t show fruiting
on 25°C temperature (Table 2.6).
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wgvlcd Rl &1 fgdia qeard

URRIGA 18, YaITel IR U Ud 3= el & forg
wgeIe T B qedied By Y| Jemi fFe @
qprac § q9 AfdF Afaw yraeiierar dax Giod
1906 Td TGURTT YU 1902 H &S &I g | ATJARID
URTAICRT &1 41 Jread fhar T o b aeimTfac
(e eH), smgdfdre wTfd, P @ SiFaedt
Ul (GCV), =TT &1 FHeterell o (GCV), e
BT GITeRONI oNics (ECV), AT A1ed BI AP FfS
(@rferapT 2.5) |

Rer® &1 alie gar
Rrered A Swa auE @ fov 9 &) yga

fafi=1 Red g w1 & Tauwes & forg S=
AT BT BT T8 AR B Tl S1oT9] gorad (L -
1,12, L-3, L1, L,-2, L-3) 9= QU9 (30°C) W
I Y UIY Y | S99 HEI FHRY AT AT 3R B
AR [Jfia by 17| 30° Afeqad arodE R Ugd
TS AT SIUHSIRSN — 327 UG SITHIRGN — 329 P

Table 2.6. Growth of hybrids and clamp connection studies /invitro

AIfIDT 2.6. AHI DI gfg U@ ™9 A9 AAAT ¥ 975

S. no. Hybrid Clamp connection Growth in 25°C Growth in 30°C
k| HHY Folvg B qAT A 25°c W gfg 30°c # 3fg
1 L4-1x L4-3 + T T

2 [3-3x 14-1 + + +

3 L3-1x L4-1 + + +

4 L3-2x L4-1 - + -

5 [3-1x L4-3 + -

6 L3-1x L3-3 - + -

7 L3-2x 13-3 + -

8 L4-2x 14-3 + + +

9 L4-1x L4-2 + i

10 L3-2x 14-3 - + -

11 [3-1x L3-2 + + +

12 L3-3x 14-3 - + -

13 L3-1x L4-2 + -

14 [3-2-x L4-2 + + +

15 L3-3x L4-2 + -
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Fig. 2.2.6. Hybrid L4-1x L3-1 showed growth at 25°C
g 2.26. 25° AN WR WX 14-1x 13-1 ¥ ysRRia 3fg

Estimation of high lentinan content in

Shiitake germplasm

Total 19 shiitake germplasm were screened
for high lentinan content. Lentinan (13-1,3 glucan)
is a water-soluble polysaccharide. Itis animportant
bioactive compound majorly responsible for
antitumor activity. The total lentinan i.e. alpha-
Glucan and beta-Glucan was estimated in the
selected germplasm. The strains DMRO-699, DMRO-
702, DMRO-725 and DMRO-700 contained high
lentinan.

Strainal improvement in Volvariella
volvacea (paddy straw mushroom)

Molecular characterization of the V

volvacea for MAT A locus genes

The mating types of selected single spore
isolates and their parents (DMR0O463 and DMRO

ICAR-Directorate of Mushroom Research
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Jor T ® 9 sl # i BN ARY | UH Hh
A | 25° Afeda’ AIHE R gig USRI g8 Sdfd
U T JAT SITHARSAT — 327 Td SITHNRSI — 329
H 25° Afeqaaq AU W G THR BT Hol @H
P T e (arferar 2.6) |

Rict® = d ST dAvda4 A1 BT AT

B I RIeTd TATaa Bl Blg Ied ST
AT & g @ 718 | A0S (B-1,3 7o) T Tt
HeTTelel UlellidRIgs €| I8 U Y4 oid Afdpy
A & o 5 qega: cgR el afeaar & forg
S eR Brar 2 | Tafa Seee # el dvdeE I
UhT—Te[h Td dIcT—Tefchb DT SIFAT AT 74T |
T AT SITHITRA—699, SITHIRIN—702, SITHIRI—
725 Ud SITHIRSN—700 H Sod v+ AT UTg
TS |

gicdRdar gicdlar (A gand gwE) § A
R

MAT A oi®d Siid & fau &t gicar @t
3orfdd F&TeTqei

AT TP dIGTY] gUdh] AR ITb Ul
(STTHIIRST 463 Ud SIUHRSNT 484) & HHANTH TIZU
1 foyerior fopa 77 ok 39 SR #§ U1, T2, T3 g
U 4 dipw e ggwi &1 SyanT fear 13|
SITHITRAN 484 ¥ U 3 T U 4 fa¥re i &1 yga=
P TS ST SIUHNRST 463 H I AIHH o] YrT
AT | SIUHSIRSN 484 H U 3 Ud U 4 BT THAIDA
PR BHI: 748 A AT 693 T AT | D 3T,
SITHIIRAAT 484 & SN 3 U SIAIY 4 TAUNSTS H
T 1 SAIH¥ YR 7137 | STafds SIUHIRAIT 463 & THUHRTS
¥ 7 2 Aipd & forw fifiw 3, 1w 11, g 14 T
dde 25 Ufoiifca 4w U (R 2.2.9) |
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Fig. 2.2.9. Molecular screening of the mating type genes in DMR0O463 and DMRO 484 and their respective
Single spore isolates. A1, A2, A3 and A4 gene specific screening in the A. DMR0O463 and DMRO 484; B. SSls
of the DMRO 484 and C. DMRO 463
faa 2.2.9. ITAARSAT 463 T IITHIMRIA 484 AT 310 A fId Tdhal 0] Yorddl § GINMH TI9U S &1
ATUTfAd BTTs | &) SITHIMRSN 463 TAT SITHIARIAT 484; W) SITHIARIAT 484 & THUHITS; ) SITHIARAT 463 A
T 1, U2 U3Ud U 4 9 faldrse wpifsr

484) were determined using the A1, A2, A3 and U Feader aledferar & AN SR & 4
A4 Iolcus SP?C'ﬂF primers. A3 and A4 specnclc locus T 1T 2 T3 T 4 S R g 9 s
was identified in the DMRO 484, while no locus

was found in the DMRO463.The amplicon size of P T | IEEA T SITHCARSAT 464, STTHIATSAT
the A3 and A4 in the DMRO484 were 748bp and 474, STTHITR3N 817, SITANRSI 1072 TAT SITHINRSAT
693 bp, respectively. Moreover, A2 locus was 1073 ¥ T 2 AHA (265 $9) wEfp BT 7Y A

observed in the GVA3 and GVA4 SSIs of the . . .
DMRO484. While in SSIs of DMRO 463 the BVA 3, TS H R H A T 1, T3 7T 4 D T

BVA11, BVA14 and BVA 25 were found positive arar T (o 2.2.10) |
for the A2 locus (Fig. 2.2.9).

ALPIL -G Igaer e
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Fig. 2.2.10. Molecular screening of the mating type genes in thirty germplasm of the V. volvacea

faa 2.2.10. dF gicaRar © 9 SAFe@l § GHRTE €I8U o9 & J0Tfde ShIfiT

Further, A1, A2, A3 and A4 locus specific
primers were screened among thirty germplasm
of the I/ volvacea. Notably, A2 locus (265bp) was
observed in the DMRO464; DMRO 474; DMRO
817; DMR01072; DMRO1073 While A1, A3 and
A4 locus were not observed in any of the screened
thirty germplasm (Fig. 2.2.10).

ICAR-Directorate of Mushroom Research
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Genetic studies of Morchella spp

Interspecific and intraspecific
hybridization in Morchella spp

During the survey in Solan district of Himachal
Pradesh, it was observed that yellow and brown
or dark brown fruit bodies of Morchella
mushroom coexist in nature (Fig 2.2.11). They
were found in group and solitary, respectively at
5-6 feet distance apart from each other at site of
fructification. It was hypothesized that two
different species of Morchella genus could have
outbred and produced the fruit bodies.

In view of this observation, 17 strains of
Morchella genus collected from different places
were utilized to study their response of
interspecific and intraspecific hybridization under
in vitro conditions. With an objective to transfer
some saprophytic traits from brown or dark brown
Morchella sp to yellow Morchella sp, selected
yellow Morchella sp was crossed with brown or
dark brown Morchella spp using dual culture

aiffe gfade 2019

T T B HADR ARI—AT e o (R 2.2.11) | A
Wl & I IR U SN U 56 BIC BT 3 IR HAI:
HHE AT ThI H U ¢ | I8 PHedl bl T8 fb
Holerr & DY &1 P ISTTicrt a1 Wbl IR S
HADd I g |

S 3MPe DI <d 8Y, faf= werdl | daford
T T A a9 @ G 17 T BT STANT v 775
IRRfR & T8 sidv—fafdre 1d siav—faftre dawor
# g ufafdar &1 sremad wA Bq A | R
31T TR IR AT ATl F¥err US| el I arell
FEGT USTI § B Jaoidl 01 BT RIFTROT B
P IEYT B A Al TS Ulel I B F/eler USTIT Pl
X JAQT &R IR T ATl F//cr Grl USTId & AT
P HRIAT AT 3R 39 S ¥ 6.2 B UG A9 dTell
Alee ARYTT TR (MEA) HIfSTH R <8R e
A BT STANT 2T 72T | $HS SFeTT, T Torher
P Uil & & 91 B HRIAT TAT Tl FRI—fafere

Fig. 2.2.11. Yellow and brown/dark brown Morchella spp at the site of fructification in Solan district of
Himachal Pradesh

faa 2.2.11. fRurae ydwr @ Aiaq o & wod verd ) fid qom R /TR R T a1l 779 g genfa
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Fig. 2.2.12. Successful intra and interspecific hybridization in Morchella spp.
form 2.2.12. #7efar yaifa 4 A% Aa¥T ¢d AdR — faRre GHvor

technique on malt extract agar (MEA) medium
with pH 6.2. Besides this crossing between yellow
strains of same species were also done to check
the probability of success through intraspecific
hybridization. Incompatibility reactions were
evident in 7 combinations as a line at the
confluence of two colonies growing on MEA
medium. Those strains that did not form a barrage
were considered as compatible. From 7 successful
crosses viz., MA1 X MA175, MA1 X MA170, MA1
X MA173, MA1 X MADM1, MA1 X MA194, MA1
X MA177 and MA1 X MA182 as evidenced by
barrage formation, mycelial mass from the
barrage line was transferred to healthy MEA
plates for its multiplication and further evaluation
for their saprophytic quality if any (Fig.2.2.12).
Among these hybrids, except MA1 X MADM1 all
are interspecific. Results of present investigations
revealed that interspecific hybridization was
dominating under the genus Morchella over
intraspecific hybridization.

ICAR-Directorate of Mushroom Research

26

FHEROT S ARTH H FHAd] B FHEGAT BT STl Sf
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HASTHl # ST ufifdarg <@ o el | 0 WA
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% Y eI B ol TR Aee (IShyor TR (MEA)
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H R—faRre HH=oT Bl 3Mfdd gaet o |




a0 M0 7

aiffe gfade 2019

2.3 Crop Production
2.3 BbYcl SdUIq

Sclerotial production potential of strains
of Morchella spp

18 strains of Morchella spp were evaluated
for sclerotial production potential (Table 2.7). All
the strains were inoculated in Malt Extract Agar
(MEA) medium with pH 6.2 in petriplate with
diameter 90mm and incubated at 25+1°C
temperature. Data present in table 2.7 revealed
that sclerotia production was recorded with all
the test strains. Highest sclerotial production was
recorded in strain MA1 with 118.67 average
numbers of sclerotia followed by MA169 (100.33
no.) and MA163 (98 no.). Lowest conidial
production was recorded in strain MA231(70 no.)
followed by MA174 (70.67 no.) and MA193(75
no.).

Cultivation trials on Morchella mushroom

Trials on artificial cultivation of Morchella
mushroom were conducted /n vitro. Glass beakers
and disposable cups were used for this
experiment. Glasses/cups were filled with a layer
of sterilized grains at the bottom followed by top
layer of sterilized forest soil in 1:1 ratio. Soil layer
was sowed with bits of actively growing mycelium
of 10 strains of Morchella spp viz., MA166,
MA1663, MA169, MA165, MA173, MA181,
MA182, MA194, MA195 and MA1. Inoculated
glasses/cups were kept for incubation at 15-20°C
for sclerotial production. Soil layer was watered
every day to avoid drying of the substrate. After
confirmation of sclerotial production, they were
conditioned at the temperature ranged from 0-
20°C for the next 15 days. Pinches of organic
nitrogen source were put on the soil layer as
exogenous nutrition for the fungus. After 3 days,
profuse primordial formation was observed in the
containers, however only 2-3 were converted into
small ascoma of 0.5-1cm length. Under high
magnification caps were found full of ridges and
pits. In a second trial on the same aspect, similar
observations were recorded.

27

Frelar uofad ® 9 B WaRIfedd Sdre-
T

AT ST & del 18 T BT HeAid IAD!
TR IATEH &HdT &I Ul o & fory fohar
T (et 27) | I T @ 90 A @ arelt

Table 2.7. Sclerotial production potential of
selected strains of Morchella genus /n vitro

27. & gr3 ? grofarda & aafia
WA B ThoXIfead ScuTes &Hdr

Name of Strain Sclerotial production (no.)
BT BT 9™ IhaIfeTed Sare (Jen)
MA175 94.00
UHY175 94.00
MA182 90.00
UHTY182 90.00
MA183 82.33
UHY183 82.33
MA176 92.00
UHU176 92.00
MA183 85.67
UHY183 85.67
MA170 92.33
UHT170 92.33
MA173 90.00
UHTY173 90.00
MA177 82.00
UHT177 82.00
MA194 89.33
UHY194 89.33
MA166 94.00
UHU166 94.00
MA163 98.00
UHT163 98.00
MA169 100.33
UHT169 100.33
MA231 70.00
UHT231 70.00
MA174 78.00
UHY174 78.00
MA193 75.00
UHY193 75.00
MA174 70.67
UHY174 70.67
MADM1 79.00
UYL 79.00
MA1 118.67
THU1 118.67
CD, s 1.41
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Based on the results of laboratory studies, trials
on field cultivation of Morchellamushroom was done
using MA170, MA173, MA174, MA175, MA176 and
MA1. Pre-conditioned sclerotial culture was sowed
in raised soil beds under net house. Packets of
organic source of nitrogen (wheat bran) were kept
in the beds as a exogenous nutrition for the fungus.
After one month of sowing powdery mildew and
conidial stage of Morchella spp was found on soil
surface and identified through microscopic
examinations. Conidiophores are highly branched
and thus difficult to define or measure and often
formed on the mycelial mat. It produced septate
hyphae, conidiophores, and a single conidium borne
on a phialide. Conidia are small and round in shape
with 3.30 um diameter. Hyphae of the fungus are
thin and broader with width of 17.93 um. It is
expected that the conidia will germinate and the
resulting mycelium will fuse with the primary
mycelium to form dikaryotic mycelium, sclerotia
and subsequent fruit body formation.

Development of cultivation technology of
Cordyceps militaris

C. militaris was cultivated on the medium using
brown rice. Thirty gram rice was put in a jar and
35ml of nutrient solution was added. Jars were
covered with piece of polypropylene (PP) bag and
autoclaved at 15-20 psi for 40-50 minutes. After
cooling, 5-10 ml of liquid spawn was added per jar.
Jars were moved gently left to right or in a circular
manner for uniform spread of liquid spawn on solid
medium. Afterinoculation jars were kept under dark
conditions for 8-10 days at 18-22°C with RH of 65-
70%. After through colonization of the substrate
the jars were exposed in light for 6-7 days. The colour
of the mycelium turned pink/ orange. Provided 800-
1000 lux light daily for 10-12 hours. Pining started
in 12-15 days and within next 20-25 days mature
fruit bodies were formed (Fig. 2.3.1). Mushrooms
were harvested from jars which can be sold fresh
or sun dried. An average yield of 20g fresh fruit
bodies were harvested per jar (8X8cm).

Cultivation of Grifola frondosa mushroom

For the cultivation of Grifola frondosa, the
basal ingredient in the substrate, hardwood

ICAR-Directorate of Mushroom Research
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Figler g R Edl gdeor
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wY H gaT IRd W Sifde ATSSIoH Ad & R fhy
Q| A QA1 & 918, aRa! | U=R A3 H gRRAS 1o
UTIT 7141, BTeAifds ddel T 37eraT 9 &1 0.5 3 1 HY.
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% AT, B AT DY H [ IE W SHR Y9 TET8
g TS | 3 URel W TR WErr # o gt yaR @
3ffes ol fby Y |
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Tl G B WA H Wl IR W e By Ty
ST THT 170, THU 173, THY 174, TAY 175, THY 176
TG TAY 1 &1 SUAIT fhan 737 | Aeerswy uRRerfaat




Fig. 2.3.1. Cordyceps militaris cultivation

R 2.3.1. srefdw AforcRa a1 adl

sawdust such as tuni, mango, oak, maple and
poplar etc. 80kg of sawdust, 19kg of wheat bran
and 1kg of calcium carbonate. Moisture was
adjusted to 60-65% and pH to be adjusted to 5.5-
6.0 using gypsum. Two kg substrate was filled per
bag and autoclaved at 15-20psi for 1.5 hours.
Temperature required for fruiting was 15-20°C
with RH of 80-85% (Fig. 2.3.2).

Fig. 2.3.2. Grifola frondosa cultivation

= 2.3.2. fArplar wosiar #1 @dl

New initiative for cultivation of Flammulina
and Pleurotus eryngii at ICAR-DMR, Solan

Pleurotus eryngiihas recently become the most
commonly cultivated mushroom in East Asia. It is
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% TEd I3 g8 7T Al # g | dSrRfT g
T THRISTA HaeH &I -7 TAT| ASSIoE &
Sfaw Fa @ Jaet (8 @) =) B Bads & forg Tw
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Udh HIE UTEN] Jal Bl Ids R goid fAesy 3ikR
Froferr ST @1 BIFIfST AT Urg T8 [TAab!
UEA qeAeei Sid §RT &1 8 | BIFITSIHER Jerdl
PHNREAER 3ra®d wEr are & 3R gafory g2
IRVIT HRAT 1Al AUl hfow § 3R IR I
Argfiferdd e W 990 § | sHH WL BIZH,
PASTHER I~ §AT TAT AP W Th Ul
PIFAISTH P | DIAITSAT BIST 3R 3.30 um A
@ AT ATHR AT qTell 8 | Hadh & g8 udel
3R 17.93 93 um HI eSS & AT S B & | T8
STUET BT ST & fob pi-ifear SigpRa BTl iR aRoma:
HABOITe IMAAT ATSHITIH BT FTeH SRbRANCH
ASHIOTIH, THeRITSAT TAT TGURTT HAD ST &
forv ursHt HadolTal Srrdr ARHIIH © A1 &/
ST |

pichawg AforeRwa & @t glenfira) o1 e

PISTART [FfereiRe BT Tl X ATl BT SUIRT
P dTel HRETH W BT T3 | IRT I A1 BT Th
SR ¥ g7 47 SR 94 35 fAfer. aiwor et fyeran
T | IR Bl dieigrarsied (PP) Ol & Tohs A gl
TIT 3R 40 9 50 fAe & folU 1520 AU R 3MEldeld
fopar T | ST HRA B IWIN, TAH SR H 510
fafer. TRet afeSTa sterar Wi e 13 | 3T Hifsaw
TR TR IS & THHA faaver & forv SIRT &t
god BT ¥ I H TR YAl Uh MTpR AfT H
AT AT | RG] & SURIT SIRI Dl 65 3 70 Ffererd
PY ISR ST R 8 | 10 ol & forw 8RR arefy
Rerfar & @1 77 | IR &7 g9769C & SURTT SIR)
Pl 6 — 7 fai @ forg yarer feman T | Agdiferas
BT AT AT/ ARA B AT | <9 | IRE €S & oy
gfafas 800 — 1000 Tdd UHTI SUALT HRAT T |
fafsier 1 gfdar 12—15 &A1 4 U9 g3 3R 3Tl
20—25 &A1 # gRuaa wardr a9 T (R 2.3.1) | 9IR
H W g Bl gSs BT TS S o serer g |
JETHR I97 S FhT © | U IR (8 x 8 W) 20 TH
TS BABTT BT AT SUST BIRISA BT TS |
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considered to be best one of all Pleurotus species
due toits excellent consistency of cap, stem, culinary

quality and longest shelf life. The Pleurotus eryngii

mushroom has antioxidants in the form of an amino
acid known as ergothioneine. It is commercially
grown in Japan, South Korea, Italy, Australia, South
Africa and the US. It ranks 3 in amounts of total
mushroom produced in the world (Fig. 2.3.3).

Fig. 2.3.3. Pleurotus eryngii bottle cultivation

faa 2.33. dida A wgvicw oiwarg 31 Sdl

Flammulina velutipes also known as
enokitake, enoki, golden needle mushroom, velvet
foot or velvet stem. China is the world’s largest
producer of Flammulina velutipes. This mushroom
contains compounds that prevent as well as cure
liver diseases and gastroenteric ulcers provided
it is taken on a regular basis. Considering the
technology adopted in China for the cultivation of
these mushroom, trial started at ICAR-DMR, Solan
using PP bottles as containers. Good crop obtained
with quality fruit bodies. Bottle cultivation of these
mushrooms can save the input cost thereby reducing
the cost of cultivation (Fig. 2.3.4).

Fig. 2.3.4. Flammulina velutipes bottle cultivation

faa 2.3.4. 9tad ¥ welgforr dgersdio 1 Al
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2.4 Crop Protection
2.4 Bl gRET

Management of wet bubble disease
(Mycogone perniciosa)

Repeat trial on effect of protective application
of chemical elicitors, botanical & microbial
pesticides and synthetic fungicides on
management of wet bubble disease of Agaricus
bisporus was conducted and data are presented
in Table 2.8. Under protective activity, two
botanical pesticides; Prabal (0.1%) and Derisom
(0.1%) showed encouraging results in reducing
disease intensity and enhancing crop yield (Fig.
2.4.1). They exhibited 92.49 percent disease
control with 16.25 percent crop yield and 91.31
percent disease control with 15.33 percent crop
yield, respectively. Prabal found very effective in
reducing the disease intensity (5.66%) over control
(75.35%). Undoubtedly, low disease intensity
(4.27%) was recorded under the treatment of
azoxystrobin (0.05%) with highest disease control

T 99 T (715 ST gHAIRErar ) s1 gded

TIRGT vy & =9 ddal T BI AGATH
IR 7] IS Frpie!, aevafas g gersiar
ARIBSIEAR TAT HEH FABARE & GReATHD
TIRT & G919 OR GARIGRT GRIeToT fham = 3R 39
3Tl T aIferaT 2.8 # IR T AT & | GREATHD
Tffafr @ ofaia, < arRufad ArTdeianTei J
gaTel (0.1 Hfererd) dorm SEAH (0.1 Ufererd) gRT T BT
FEFAT BT HH B IR BAA S B @M H
Iasgdd uRem yeRia by T (R 2.4.1) | 7T
TN B TR FAI: 16.25 TRIRT & HHA SUSA B
AT 92.49 fererd T FRIF SR 15,33 Uferd B
IUS & A1 91.31 uforerd 97 A0 gefRia g
Bl (75.35 UfIed) & Gblael H ITT FET (5.66
Gferd) BT BH B | YaTel IATd THTdT Irm 137 |
forAeE, srftrpad T =T (94.33 wforera) &
THTRIREITEA (0.05 Uf9Td) & SUAR & T8d HH T

Fig. 2.4.1. Effective botanical pesticides against wet bubble disease (Mycogone perniciosa) of button

mushroom under mushroom house conditions (1 to 5 curative activity and 1-6 protective activity)
foa 2.4.1. g s uRReafal (1 9 5 Avfars afafafer o 1 9 6 gramoae wfafaf) & siava 9e9 g9 @
9 99 AT (FrEHiTT gHIR) © faeg gl aeufae AreresiaHrei
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Table 2.8. Effect of protective application of chemical elicitors, botanical & microbial pesticides and synthetic
fungicides on management of wet bubble disease (Mycogone perniciosa) of Agaricus bisporus

arfer®r 2.8. P7R»W Figvgive & 9 99 T (Frg®i77 gy & ydeq R Irafae e e, amufas vd
q&Aolia ArRTdhoiiaarefl td $M daaarell & YRaId gAaiT &1 gd9e

Treatments Disease Disease Crop Days taken Fruit body

intensity control yield of first weight
(%) (%) (%) harvest (g)

ITAR AT T LK) EECIEG S BADI

RiCE I frr=or IuS ® @+ arer BT AR
(%) (%) (%) o (f) ()
Chlorothalonil (0.05%) 13.31 82.34 10.25 22 9.33
FARIS Al (0.05%) 13.31 82.34 10.25 22 9.33
Thiophanate methyl (0.05%) 10.20 86.46 13.15 22 10.25
frarmee s (0.05%) 10.20 86.46 13.15 22 10.25
Biorub (0.1%) 34.66 54.00 5.66 22 7.66
RIRE (0.1%) 34.66 54.00 5.66 22 7.66
Sheath Guard (0.1%) 18.33 75.67 11.55 21 9.33
sfier TS (0.1%) 18.33 75.67 11.55 21 9.33
Prabal (0.1%) 5.66 92.49 16.25 21 10.55
Tl (0.1%) 5.66 92.49 16.25 21 10.55
Kresoxim methyl (0.05%) 8.66 88.51 8.33 21 8.66
PuffrTd fAemse (0.05%) 8.66 88.51 8.33 21 8.66
Difenoconazole (0.05%) 8.33 88.94 8.55 23 7.25
SR CIRINIG (0.05%) 8.33 88.94 8.55 23 7.25
Derisom (0.1%) 6.55 91.31 15.33 22 11.66
SO (0.1%) 6.55 91.31 15.33 22 11.66
Somgaurd Silver (0.1%) 15.92 78.87 7.66 22 9.25
TS RieaR (0.1%) 15.92 78.87 7.66 22 9.25
Salicylic acid (0.01%) 16.74 77.78 8.55 21 9.33
Heirarsferd s (0.01%) 16.74 77.78 8.55 21 9.33
2,1,3-Benzothiadiazole (0.01%) 14.47 80.80 6.25 23 7.87
2,1,3-SvoterRmfeaTSiie] (0.01%) 14.47 80.80 6.25 23 7.87
1-Octen-3-ol (0.01%) 25.57 66.07 6.25 25 8.55
1-3Mae-3-a9 (0.01%) 25.57 66.07 6.25 25 8.55
Azoxystrobin (0.05%) 4.27 94.33 8.42 26 9.80
TSRS (0.05%) 4.27 94.33 8.42 26 9.80
Inoculated control 75.35 - 2.55 21 5.15
WIfT ®grea 75.35 - 2.55 21 5.15
Uninoculated control - - 15.25 21 10.55
R WT wera - - 15.25 21 10.55
CD, 5.55 7.82 3.66 0.57 2.25
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Table 2.9. Effect of curative application of chemical elicitors, botanical & microbial pesticides and synthetic
fungicides on management of wet bubble disease (Mycogone perniciosa) of Agaricus bisporus

arferdr 2.9. T7R®Bw Frgvylvey ® w9 99 AT (71551717 gigia) @ ydeq R e sefiied, amafas wa
eoild ARG eiaae v $E| dae-mefl & INMEaRe 9AiT S 9919

Treatments Disease Disease Crop Days taken Fruit body
intensity control yield of first weight
(%) (%) (%) harvest (g)
SUAR AT AT U gell gsTs HeAbd
HEAdT fera=ror SU ¥ oFE drelr DT TR
(%) (%) (%) g (fa=) ()
Chlorothalonil (0.05%) 7.55 90.02 11.33 25 9.37
FARIST AN (0.05%) 7.55 90.02 11.33 25 9.37
Thiophanate methyl (0.05%) 6.82 90.99 12.35 24 8.55
Rriw-e fiRmge (0.05%) 6.82 90.99 12.35 24 8.55
Biorub (0.1%) 30.55 59.62 6.22 25 10.74
IrINE (0.1%) 30.55 59.62 6.22 25 10.74
Sheath Guard (0.1%) 55.66 26.43 5.33 25 9.41
3fter TS (0.1%) 55.66 26.43 5.33 25 9.41
Prabal (0.1%) 4.33 94.28 16.85 24 11.25
UaTe (0.1%) 4.33 94.28 16.85 24 11.25
Kresoxim methyl (0.05%) 6.77 91.05 8.25 25 8.79
parfaad g (0.05%) 6.77 91.05 8.25 25 8.79
Difenoconazole (0.05%) 7.33 90.31 6.62 24 8.7
STsfthTpIATSIIe (0.05%) 7.33 90.31 6.62 24 8.7
Derisom (0.1%) 3.66 95.16 14.61 24 10.25
ST (0.1%) 3.66 95.16 14.61 24 10.25
Somgaurd Silver (0.1%) 5.22 93.10 10.33 25 8.94
IS Raear (0.1%) 5.22 93.10 10.33 25 8.94
Salicylic acid (0.01%) 8.33 88.99 7.82 24 9.26
JeiaTsferd aml(0.01%) 8.33 88.99 7.82 24 9.26
2,1,3-Benzothiadiazole (0.01%) 7.82 89.66 6.77 24 9.98
2,1, 3-d=sTRrfearsiter (0.01%) 7.82 89.66 6.77 24 9.98
1-Octen-3-ol (0.01%) 18.25 75.88 8.25 29 8.58
1-3ffdeH-3-a9 (0.01%) 18.25 75.88 8.25 29 8.58
Azoxystrobin (0.05%) 8.25 89.10 3.74 29 9.47
ToltaRIRg I (0.05%) 8.25 89.10 3.74 29 9.47
Inoculated control 75.66 - 1.78 24 2.06
RIT Bole 75.66 - 1.78 24 2.06
Uninoculated control - - 12.65 24 8.96
R WRIUT Bl - - 12.65 24 8.96
CD, 7.25 8.82 2.55 0.36 1.92
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(94.33). However the crop yield (8.42%) was
drastically reduced as compared to prabal
(16.25%). It was also observed that azoxystrobin
delayed the crop as revealed by the days taken
for the first harvest (26 days). Under Prabal and
Derisom, crop was first harvested after 21 and
22 days respectively. Highest fruit body weight
(11.66g) was recorded under Derisom (0.1%)
followed by Prabal (10.55g) and thiophanate
methyl (10.25g).

Trial on effect of curative application of
chemical elicitors, botanical & microbial
pesticides and synthetic fungicides on
management of wet bubble disease of Agaricus
bisporus was repeated and data are presented in
Table 2.9. Under curative activity, Derisom (0.1%)
registered lowest disease intensity (3.66%) with
95.15 percent disease control followed by Prabal
(4.33% disease intensity with 94.28% disease
control) and Somguard silver (5.22% disease
intensity with 93.10% disease control) (Fig. 2.4.1).
However, no significant difference was recorded
among these treatments. Data of crop yield
showed that Prabal registered highest crop yield
(16.85%) followed by Derisom (14.61%). Highest
days for the first harvest were recorded under
the treatments 1-Octen-3-ol (0.01%) and
azoxystrobin (0.05%) i.e. 29 days each. Whereas
under the effective treatments like Prabal and
Derisom was first harvested in 24 days. Highest
fruit body weight (11.25g) was recorded under
Prabal followed by Biorub (10.74g) and Derisom
(10.25g).

Identification of Pseudomonas aeruginosa
(mummy disease) in button mushroom

White button mushroom crop were studied
to investigate the cause of water soaked and slimy
spots on the surface of pelius. Specific media for
isolation and identification of P. aeruginosa
(MP406-50PT-Hi media) was utilized (Fig. 2.4.2).
Fruit bodies symptomized by bacterial infection
were utilized for isolation of pathogen. In the sick

ICAR-Directorate of Mushroom Research
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FEAT (4.27 UfTerd) ot @1 TS | &Telifd, 99 gaTd
(16.25 UfIerd) & Gabrdel H Bl SU (8.42 Ufererd) H
SeelE R HHI o B fFell | a8 ft urr T %
THGARGIET BT TN B R HAe H fder gan
ST b gl aR oIS (26 &) & fog o aret 93
A U1 TAT | YTl AT SN & 3fad, B Dl
UECl IR JSTE HH: 21 TG 22 AT 9@ BT M |
3MfAHTH HABRT VR (11.6 TTH) BT S (0.1 Tfrera)
Td AgRIT HHY: UdTel (10.55 UTH) Td frsiheie
fierser (10.25 ™) & 3faa <ol fHar |

TIRST FIZvgve & 9 94e1 I & YdET W
RIS pe, arRdfie Ud GeHsiia ArRIepotia-re
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TR T R 7 | ATaRe Tiafaf & siavd, Sam
(0.1 UfATeTd) BT YATT B TR 95.15 Fferere T fH=i=ror
P AT I HH I FEAAT STdfh 3D SURT Y&Ted
(94.28 yfcrera T fI=or & AT 4.33 gfaerd T
TEAT) T QTS RiedR (93.10 gfarerd 9T fizor &
AT 5.22 UfeTd T FEEdn) § g9l 1 TS (R 2.4.1) |
DI TR fiTell | B SUS & 3ffdbsi # USRI gar fh
TaTel BT YANT B TR STHad Badd SuT (16.85
gererd) Ud aguRT S (14.61 fcrerd) # &< B
TS | U8l IR ST8 B H oW aTell JAfdhad T+
(20 fa7T) SUTRI @2 1 — 3fded — 3 — a9 (0.01
Gferd) T ToifRiRSIfa (0.05 Uferd) & d8d <l
o T | STafeh garer iR M S JHTdl SRR
$ T8d 24 &A1 § Ugell IR IS @ TS | SrfrmaA
HADBT IR (11.25 TTH) B Gl T TGURIT HAT:
IRIRS (10.74 TTH) TG SENAM (10.25 1) # &t far
T |

9eA g W &geiTare geioraiar (AH ) DY
RECIE]

R BAD B W R Sl W@ AR gl B
PRI DI T4 B 7] LI g G el IR eI
BT MU | f gwlormr (@AY 406 — 50 TIET — Hi
HIfSAT) & YrgepRoT vd uger & forg faery Mfsar &1
SUIRT fHar =1 (R 2.4.2) | ITSTADT DI AT B
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Table 2.10. Incidence (%) and pigmentation in different isolates of Pseudomonas aeruginosa (PA)

aifea®r 2.10. &geialarg gwloriar  faft=1 gasl § yaiu (gfae@) ga ISwar

Isolates Disease incidence (%) Pigmentation in MP406-50PT-Hi medium
qgerad T gBIY (%) Tt 40650 iy —=1E Hfsaw & Iorwar
PA-1 80.00 Yellow-green and fluorescent pigments (pyoverdine)
g-1 80.00 fie—8d Ud USRIEId [ (qrarafed)

PA-2 75.00 -do—

9ig-2 75.00 — T8 —

PA-3 72.00 Bluish pigmentation (may be pyocyanin)

urg-3 72.00 el ISTpdT (IR 8 |l ©)

PA-4 56.00 Blue-green (pyocyanin)

Ug-4 56.00 el — B (UrgaE)

Mean 70.75 =

HEY 70.75 -

CD, 13.44 -

beds/bags, pinhead formation was delayed after
case run for at least one weak and fruit bodies
remained under sized. Sunken water soaked/
brown spots, red/brown tissue layer at the base
of the stipe and cracks on the infected surface
were identified as the characteristic symptoms
of the P aeruginosa in button mushroom. On
isolation on selective media of 2 aeruginosa (Hi
media, MP406-50PT), it produced red — brown,
yellowish and watery pigments in the media after
6-7 days of inoculation. It is an indication that
more than one strain of 2 aeruginosaare present
in the mycosphere and phyllosphere of button
mushroom. These blemishes rendered the fruit
bodies completely unmarketable. An average
bacterial infection incidence of 70.75 per cent
was recorded during first flush and onwards (Table
2.10). Crop losses are more severe under low
temperature conditions (<15°C) and winter
season of mushroom cultivation under low cost
huts.

Based on the symptoms produced on the host
P aeruginosa infected fruit bodies were grouped
into four isolates; PA-1, PA-2, PA-3 and PA-4 (Fig.
2.4.2). PA-1 produced large water soaked lesions
on pileus and produced yellow-green and fluo-
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% fofu SIfde HEHHT ERT AHMT HADB & IUANT
forar T | SR TR/ Sett §, g e § BH
A HH T S P <X 8% 3R BADII HH AHR &
T 2| I IUAT o B IMIR W T AaA /R
el ofTel /33T Sl IR 3R FHHAT AdE IR AcH
DI UgH 94 G H i) gwlorier & faftre deror
D w9 H DS | I Fwloraedr (83 AR, THUT 406
— 50 GIAN) & AT HSAT W GAFHII IR W
EIHTHROT AAAT R & 6—7 fo1 qrg Mf$ar # o
— R, diel T Tergad I57d I~ U | I U Al
2 & o goforar &1 Ua ¥ iftd A 92 g9 &
AIgDHHIR TAT BISARGIR H HIG[E & | 37 gadl B
PR GAGR T A8 A [T & /i 81 7Y | ugell
FER R IS9P q1¢ 70.75 Ufawd &1 3iad Sifdw
AHHOT YHIY ot far 14T (Arferdr 2.10) | HH AToHA
(<15°C) arelr uRReIfl & d8d 3R &H oTTd arel!
SUfSAT & Ted Gr Tl & LNdbTei JRTT H Bl
JbA Bl AP THR o |

WUt ff el AHAT BABT TR ST
eI B IR W §= IR YIFdhl o7 4y 1, 9 2,
YT 3 AT GY 4 H fipd fHar T (R 24.2) 1
fu—1 # T 37ar €3 WR STt ARae drell g &fa
IO gg IR TUT 406 — 50 YIS — BT Hifeam w®
Ylol—a¥ qAT YHEEIfT 39 (Irafed) I 8¢ |
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Fig. 2.4.2. Characteristic symptoms of Pseudomonas aeruginosa (PA) in button mushroom and its detection
using specific growing medium MP406-50PT-Hi media
3 242, 9c G A wgeigiarg gefoqiar @ a9y d&@vr v fafte 9gar Afsaw widt 4.6-—50 did-—=8

Hifsar &1 STAT WD SUDT UYdT I Tl

rescent pigments (pyoverdine) on MP406-50PT-
Hi media. PA-2 light brown lesions on pileus and
produced yellow-green and fluorescent pigments
(pyoverdine) in growing medium. Growth rate of
PA-2 on artificial medium was recorded highest
as compared to PA-1. However under filed condi-
tions, incidence of PA-1 was recorded highest
(80%). PA-3 isolate produced dark brown lesions
on the stipe of the sporocarp and produced bluish
pigmentation (may be pyocyanin) in growth me-
dium. PA-4 isolate produced localized dark brown
sunken lesions (5-8mm dia) on the sporocarp and
produced blue-green (pyocyanin) pigmentation in
MP406-50PT-Hi medium.

Under field conditions, 2 aeruginosa infec-
tion aggravates the situation by inviting the sub-
sequent infection of bacterial blotch (2 to/aasii)
under comparatively high temperature conditions
i.e. 18-20°C. A tolaasii produced circular or ir-
regular yellowish spots on or near the margins of
the cap which enlarge rapidly under favourable
conditions and coalesce to form rich chocolate

ICAR-Directorate of Mushroom Research
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YIg—2 ¥ T AT $3 WR Fob N A I &ffa JHerar
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7| UIU—3 s H WRIBY & T Al S WR
TER R T BT &R AT ST S gY 3R A1
AR HIfSAT TR ell ISThar (TS 8 Fha 8)
I B | UU—4 JIad H WRIGM TR R TER
R &1 g &l (5 — 8 L ) S gg SR AW
406 — 50 UIET — T8 HISTA WR Aleil—2%! (YiTgf=e)
ISR I ES |

@ uRRfcRIl 4, 97 gw/or7ier AHA0T & BRI
Reftr 3iR TR g8 SRR JelcAs U A I A9
et gRReIfIT g2 18 — 20° A & d&8d Sifdsd
el (41 Slefrvrg ) @ STad| [HH0T Bl AT fhar
T | Sl BRI $U WR A D (ARl B
e TeTdR 3T SIFRIFAT Uel g« a1 8T Sl
& orgae aRRefal # oot 9 s gy ok s=F



Fig. 2.4.3. Bacterial blotch (Pseudomonas tolaasii) infection in button mushroom

foa 243, 99 = ¥ Sfde g« (Wi clararg’ ) AeH

brown blotches that are slightly depressed (Fig
2.4.3). P tolaasii produces the toxin tolaasin
that causes brown spots to cover the surface of
the mushroom.

Emerging fungal pathogen of button

mushroom

Oedocephalum  mould caused by
Oedocephalum fimetarium was observed as the
new emerging threat for button mushroom crop.
The mould forms irregular, light silver gray
patches on the casing surface but changes to dark
tan or light brown as the spore mature.
Conidiophores of the fungus are erect with a
spherical cluster of large spores at its tip end (Fig.
2.4.4). It was observed that heavy growth O.
fimetarium prevented the mycelium of button
mushroom to come up to the casing surface and
affect the completion of the case run. Number
and size of fruit bodies in the infected bags were
found reduced.
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[fAferd Blx TRE dldele R &ed a1 forg o1 fH
3T wU | <4 gV o (RF 24.3) | & clarers w
femad ST I BT § R R R g«
G B FAE BT b o © |

9ed W & IWRd Had A oD

FSRTBTT FHERTT & HROT B dTel Seherd
BHE T BT 9 G GBI G Ow/Ir (FH I
& foTq T IURAT 3N TWART UTAT 3T | HBHhal, JATaR0T
HIE W B Ricd” ACHe! el & A1 JATIAT gcil
g Afe S S iorro] 9Ruga BT B, S9N
AT BBl WX I IIAT A B | HAD D
DACTER SHD b & fdg R I3 969 & TH
JATHR HeRex & a1 A 8l 8 (R 24.4) | I8
ur AT b a7 [BHERTT B e deiadl |
3ITERYT T8 Tb qc Gr bl ASHIIIH DI 3&T g
3R 3MMaRvT gfg Y guiar ywifad g8 | Aefa ot #
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Fig. 2.4.4. Oedocephalum mould (Oedocephalum fimetarium) on casing layer in button mushroom and its
conidia on conidiophore

a3 2.4.4. 9e7 W A ATIROT WA W FSIRHET R (5P a7 FASRIH) 1 SINSTAER R g9 Sifsar

Denovo based Whole Genome Sequencing
(WGS) of Mycogone perniciosa

Whole genome paired end sequencing was
performed for using Illumina Nextseg500 platform
and 8.03 Gb of high quality data were generated.
A draft genome of 39 Mb with 1,597 scaffolds
was obtained through a de novo assembly of the
high quality reads using SPAdes assembler (v-
3.13.0). The whole genome shotgun project has
been deposited at NCBI under the accession
numbers PRINA543984. A total of 9,276 genes
were predicted from the 1,597 scaffolds using
AUGUSTUS, gene prediction tool. A total of 8,660
genes were found to have homology in the NCBI
‘nr’ database. Majority of the genes were found
to be homologous with 7richoderma
arundinaceum (Fig 2.4.5). Based on the Internal
transcribed spacer (ITS) gene analysis MgR1 found
more similar to Mycogone perniciosa isolate
HDMP-1 and then 7richoderma arundinaceum|TS
gene. A total number of 3,917 genes could be
annotated in three main categories including
Biological Process (2,583 genes), Cellular
Component (2,013 genes) and Molecular Function
(2,919 genes). It is to be noted that a single gene
can enriched in more than one gene ontology

ICAR-Directorate of Mushroom Research

38

Frg@iT gAferatar &1 feArar smenfa wwyof
S g (WGS)

SMAT TR 500 ©ITHH BT IUANT B
FOT SIHM I TGEHOT fHaT T 3R 8.03 Gb
I UG STl S AT 7T | SPAdes THROR
(v-3.13.0) &1 IUINT FRd I=d oA 84 f 8
Al TNl @ ARIH W 1597 IhThlesd & ST 39
S P Uh HART oMM BRTd fBar | el
SIHM eI gRATSTHT BT U AT PRINA543984
@ AT TAAEIRNS § ST BT 3T | AUGUSTUS
ST Y@ ol BT SUANT B 8Y 1597 ThIhIesd
A FHf 9276 ST BT GaATTHA AT AT | HA 8660
S # TAAIEIeS ‘nr’ ST H G Urg TS |
ARNBIT ST TSHISH THUSIFTTT B AT TR
qq U (R 2.4.5) | ARG gINHISes WA (ITS)
S fA9esoT & SMER WR, MgR 1, #TSHIIT GH1eriar
Y TIASIGHUI—1 & IR T4 CIghISH] TevSIHeTH
MSEITH ST & Hel 3ffd FAM Uil 7| Sifdd
gfPAT (2583 SH), AJeR Hacd (2013 SiF) T
afoTfaes 1 (2919 SiF) |fed A g AR H |
3917 STHI &1 ARAT BT S Tl | Ig & 31 S1Y
& TP sttt S T S JATVSTASH 07 3 el
e # g B Wbl © | KAAS (KEGG 3iferiifcs
THAICYM |aR) BT SUANT B gU KEGG UTd SIees
@ fI%g el 2967 S &Y AR FHY TS | T GAT



category. A total of 2,967 genes were annotated
against KEGG pathway database using KAAS
(KEGG Automatic Annotation Server). It was found
that only 1,512 genes (16% of predicted genes)
encode for potentially secretory proteins. Out of
9,276 genes 1,296 genes were aligned to PHI-base
proteins. The whole genome of M. perniciosawill
provide a window to understand the pathogenesis
mechanism, fungal life cycle, survival and novel
strategies for management of wet bubble disease
of white button mushroom.

249 52

257 303 338 346

W Trichoderma harzianum

@ Trichoderma asperellum CBS 433.97
W Tolypocladium paradoxum

@ Trichoderma harzianum CBS 226.95
i Trichoderma ditrinoviride

W Trichoderma arundinaceum

M Trichoderma virens Gv29-8

W Trichoderma gamsii

i Trichoderma guizhouense

w Tolypocladium ophioglossoides CBS 100239
i Others

Fig. 2.4.5. Top hit species distribution of M.
perniciosa strain MgR1

fora 2.45. v7 gfiRrrier <9 MgR1l &1 <ivu fae
gorrfa faavor

Genetic variability in Mycogone perniciosa
SCAR

12 isolates of Mycogone perniciosa (wet
bubble disease) collected from 5 different states
(Table 2.11) were assayed to detect genetic
variation among them. Three sequence
characterized amplified region (SCAR) markers
(Table 2.12) were used under this study. Among
them, the SCAR primer named m-4r produced
specific band with amplicon size of 757bp in 6
isolates viz., Myp-14-02, Myp-16-04, Myp-11-05,
Myp-23-07, Myp-26-08, Myp-27-09 and Myp-30-

39
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T b Bad 1512 ST (SIFATT S BT 16 Ffcrerd)
ATl FT WM & forg $drIs o € | el 9276
STH # 9, 1296 SIH PHI - 9 Uici=T & SRRad | 77
g & ARl ST §RT ¥ 9 R b T
T T BT ABAH B foIv ITorar feanfafy, waamr
STaard, ScRSIadT T 419 IOl Bl T
Tq TP RISdH! UIH BT |

arg®lT gARraiar sSCARH Iaf¥e fafderar

3 & e AT <t ) e by U wre T
g (A 9 ) @ Pl 12 JTadbhi BT fageryor
Table 2.11. Mycogone perniciosa isolates from five
Indian states

aifeTaT 2.11. IRd @& uid XI5Al 9 #1517 gfifaiar
qorqd

Isolates/strains Source

qIddH /&G A gid

Myp-3-01 Kandraur, HP
Myp-3-01 PR, BAMEe gew
Myp-5-02 Nahan, HP
Myp-5-02 ATed, fedrae gewr
Myp-12-03 Paldi-1, HR
Myp-12-03 qTerSl-1, gRaTom
Myp-14-04 Bayanpur |, HR
Myp-14-04 AR |, BRITOT
Myp-16-05 Ganaur lll, HR
Myp-16-05 TSR |11, BRETom
Myp-11-06 Bhagallgarh II, HR
Myp-11-06 FoorvTg |1, ZRETT
Myp-23-07 Morena |, MP
Myp-23-07 AT I, 7 U9
Myp-26-08 Budaun, UP
Myp-26-08 93y, SaR Uad
Myp-27-09 Morena Il, MP
Myp-27-09 AT |1, /e U9
Myp-29-10 Hasanpur Il, HR
Myp-29-10 FAAYR |1, BRATOT
Myp-30-11 Mohali, PB
Myp-30-11 ArgTell, Uold
Myp-31-12 Tarpur Il, HR
Myp-31-12 TR Il, BRATOm
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Table 2.12. SCAR markers used to screen isolates
of M. perniciosa

qiferst 2.12. ¢7 gAIRFIar & qaa®dl 1 WBIHT B
¥ SuAT fHy MU TaHIvaR HIHY

Sr. No. Primers Sequence

B URER e

1 m-4r F-CAGATGCACGACGGAGGGGT
R-GATGCACCTTGTTTAGGTAACGGAC

2 m-5r F-ATGCACATCATGATTAGCTGAACCG
R-GATGCACTGGTTGATCGCTACTGTG

3 m-23 F-GAGAGACCGAGAAAAGAAAGACACA
R-AGAGAGACGGGGGGGTAGTGT

11 (Fig. 2.4.6). SCAR marker based scoring of
isolates was done on the basis of absence and
presence of specific bands (Table 2.13). Based
on scoring isolates were grouped into two
different groups I.E. Group A and B. Isolates viz.,
Myp-14-02, Myp-16-04, Myp-11-05, Myp-23-07,
Myp-26-08, Myp-27-09 and Myp-30-11 were kept
in group A and isolate Myp-3-01, Myp-12-03,
Myp-11-06, Myp-27-09, Myp-29-10 and Myp-31-
12 in group B (Fig. 2.4.7).

M 1 2 3 4 5 6 7 B

9 10 11 12

20006p —3
1500 bp
1200 b
1000 bp
900bp
500 b9
700 by
600 bp
500 by
20055
300 bp
20059
10089

<— M-4r (757 bp)

Fig. 2.4.6. Electrophoreses of PCR amplification
products from strains 1-12 using SCAR primers m-
4r. M: DNA molecular marker. Numbers at the top
correspond to the strains in Table 2.11

e 2.4.6. TAHITIR YTSHRI m-4r BT ST BRD T
1—12 8§ AR yaefq Screl @f sdaciBRRN | M:
ST IUTAS ATHY, HUR TS TS AEAT dATfABT 2.1
i T © 949G ©

Interaction between 10 selected strains of
Agaricus bitorquis and M. perniciosa (wet bubble
disease) /n vitrowas studied on malt extract agar
media using dual culture technique (Fig. 2.4.8). It
is apparent from the data presented in Table 2.14
that after 7 days of inoculation growth of test
strains of A. bitorquiswas found less as compared
to test strain of M. perniciosa Myp-01. Lowest
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Id 1 AR f=Tar &1 gar o & forg
T (@IfTRT 2.11) | S T H A Rl HraeIgss
THIAThIgS SIS (SCAR) AI®HRI &I IUANT fhar Tar
(ferapT 2.12) | 34 9, FAaier HRaeRISvS TIAThISS
ST (SCAR) UTS™R AT H ©: Jeradhi 92T Myp-14-
02, Myp-16-04, Myp-11-05, Myp-23-07, Myp-26-
08, Myp-27-09 TT Myp-30-11 & 757 39 &
THEAHIA DR dTel f[ARre Jve Io= gu (o 2.4.
6) | YUFh] B A HYFeRETE TIATBISS IoT
(SCAR) AR JRMRT WIRT B TS RTADBT MR
faftre Svew @1 SuRYfa va sruRefd &1 amrR
AT AT (QTfeTdT 2.13) | TRIRT & AR W, GIaahi
31 <1 fafr= anf angd o v ud ) # dfer |
gerad JAT Myp-14-02, Myp-16-04, Myp-11-05,
Myp-23-07, Myp-26-08, Myp-27-09 Td Myp-30-
11 &1 & U H 3R graed JAqT Myp-3-01, Myp-12-

Table 2.13. SCAR based scoring of 12 selected
isolates of M. perniciosa
aiferst 2.13. ¢7 gfifergler & 12 Safia guasl &)
THHICIR el ww R

Isolates/strains Primer-1 Primer-2 Primer-3
qordd /¥ YTsHR-1  UTSER-2  YTSHR-3
Myp-3-01 0 0 0
Myp-5-02 1 0 0
Myp-12-03 0 0 0
Myp-14-04 1 0 0
Myp-16-05 1 0 0
Myp-11-06 0 0 0
Myp-23-07 1 0 0
Myp-26-08 1 0 0
Myp-27-09 0 0 0
Myp-29-10 0 0 0
Myp-30-11 1 0 0
Myp-31-12 0 0 0

Where; 0- Absence of specific band; 1- Presence of specific
band

el 0 — fafre dve @ srguRerfa; 1 — fame dvs @
Suferfa



—— Myp-03-01, Kandraur HP

—— Myp-05-02, Nahan HP

—— Myp-14-04, Bayanpur | HR | —— Myp-12-03, Paldi-l HR
—— Myp-16-05, Ganaur Ill HR —— Myp-11-06, Bhagallgarh Il HR
—— Myp-23-07, Morena | MP —— Myp-27-09, Morena |l MP

—— Myp-26-08, Budaun UP —— Myp-29-10, Hasanpur Il HR

L— Myp-30-11, Mohali PB L—— Myp-31-12, Tarpur Il HR

Fig. 2.4.7. SCAR based grouping of 12 selected
isolates of M. perniciosa

a3 2.4.7. 7 gfiRFiar & 12 =afia qudsl &t
TaHIgaR e T

growth ratio (1.76) was recorded in the combi-
nation of DMRA-B6 and Myp-01 followed by
DMRA-B8 and Myp-01 (1.93). It was observed that
these two strains DMRA-B6 and DMRA-B8 might

aiffe gfade 2019

03, Myp-11-06, Myp-27-09, Myp-29-10 Td Myp-
31-12 & 9 &t § @ A (R 24.7) |

Td gH g (AR 99 ) & 59 99T oA &
I IRRET BT ey fhar 747 iR 9 & H
SIEY] HaeH TP BT SUINT PR 8T AIGT [T<pyIT
WIR HIfeT &1 gwHe fhar = o (R 24.8) |
AT 2.14 H YR 3Nhs! A W Bl & & Sipramor
T TR Myp-01 & ST T @1 gorl | oA
ofl | 99 HH glg AU (1.76) SITHARY — &1 6 AT
Myp -01 & |ATSTT H Td TgURI=I SITHSRY — dT 8
T4 Myp-01 & GIo (1.93) H <of far | a8
T 7 6 39 T 9 JAT SIVHIIRY — o] 6 3iN
SITHIRY — &Y 8 §RT Uil & (THEDI & TIT Bl
RN fbar o Ha T 3R e vd qiwer & forw

Table 2.14. Interactional studies between 10 selected strains of Agaricus bitorquis and M. perniciosa (wet

bubble disease) /in vitro

arfa®T 2.14. 9R&w fReivfaaw an o7 gfRriar (A9 994 A7) & <9 9dfd €9 @ 99 @ 777 IRERa

Y

Strains Diametric mycelial growth (mm) after 7 days Growth ratio (b:a)
A. bitorquis (a) M. perniciosa strain Myp-01 (b)

< urd feal @ 9 arfia sgdiforaa gfg (Freft) gfg U (b:a)
v f3civiaad (a) vg. gHfIRrgar 9 Myp-01 (b)

DMRA-B1+ Myp-01 15.25 33.55 2.20

DMRA-B3+ Myp-01 12.66 33.42 2.64

DMRA-B4+ Myp-01 10.75 34.66 3.22

DMRA-B5+ Myp-01 15.92 35.33 2.22

DMRA-B6+ Myp-01 12.33 21.75 1.76

DMRA-B7+ Myp-01 12.66 37.25 2.94

DMRA-B8+ Myp-01 18.12 34.92 1.93

DMRA-B9+ Myp-01 13.57 31.55 2.32

DMRA-B10+ Myp-01 11.82 40.22 3.40

DMRA-B11+ Myp-01 11.66 41.75 3.58

CD, . 1.34 3.45 0.35

*Growth ratio of diametric mycelial growth of M. perniciosaand A. bitorquis

*gH g Ta T fAcividad & AR "igeiferdd gfg @1 gfg erguta
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Fig. 2.4.8. /n vitro screening of 10 strains of A. bitorquis for resistance against M. perniciosa

o 2.4.8. va gHRTiar © fawg yfRiftar @ fav ¢ Aeivfegw © <0 9 & @ 773 wpifaT

have resisted the effect of elicitors of parasite
and competed well for the space and nutrition.
Probably these strains have resistant genes
against the pathogens (M. perniciosa) that might
be validated through more experimentation.

ICAR-Directorate of Mushroom Research
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2.5 Post Harvest Technology
2.5 BRI Grenfiat

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

The white button mushroom (Agaricus
bisporus) var. NBS-5 and oyster ( Pleurotus florida)
mushrooms were stored in different packaging
material viz., Polyethylene (150 gauge), jute,
bubble wrap, non-absorbent cotton, corrugated
fibre board (CFB), brown paper, cotton,
newspaper, punnet along with control (without
packing) at ambient (25°C) and low temperature
(4-6°C) in 400 gm capacity. The physical
characters of the fruit bodies of the mushroom
revealed higher weight, pileus thickness, stipe
length, stipe diameter and dry matter in white
button mushroom compared to oyster. Further,
the pileus diameter and moisture content was
recorded more in oyster then button mushroom
(Table 2.15 and 2.16). The physiological loss in

Table 2.15. Physical characteristics of white button
mushroom var. NBS-5

DT 2.15. T4 94 GH 1 diga—s o1 Hifas
faeteang

S. No. Characteristics ValuetS.D.
. fatoare ATA+S.D.
1. Weight (g) 18.92+0.28
1. YR (UT) 18.92+0.28
2. Pileus diameter (cm) 4.00+0.08
2. g BAD B AT (IHL) 4.00+0.08
3. Pileus thickness (cm) 1.10+0.10
3. g AP B Ales (JHL) 1.10+0.10
4. Stipe length (cm) 2.66+0.11
4. T 31dT $6d &I idls (FHL)  2.66+0.11
5. Stipe diameter (cm) 1.90+0.07
5. T 3dT €odd &I &N (JH)  1.90+0.07
6. Moisture (%) 90.15+0.22
6. (%) 90.15+0.22
7. Dry matter (%) 9.85+0.22
7. b uarRd (%) 9.85+0.22

HUSRYT & QIR 9 Ud YR YA & Sl
$rd R fafir=1 ST arrfl &1 yara

d ¢ GH (YIRFBT Figvaivd ) & faw
TEITE—5 3R MR (gv/e¥ FerlReT ) G Bl
TTT—3TeTTT YIS AfY Jorr dfeisefifer (150 ),
el 91 (CFB), ¥IXT UWR, Pled, AHAEAR—U, U~c Td
A1y € dere (e et 9fp &) & @rer 400 U
AT H aRael (25°C) TG HH TTYAEH (4-6°C) gRRef
H eI fhaT T | Y BeAdr & wifid d&ron 3
Il Tl S SR G & Jdhad § ¥9d e gl
H HEl 3Tt AR, GH BB Bl AICTs, T AAT S
DI TS | 7 9 G DI ol H IR g H 8D
BT AT 3R THT A3 Bal 31ftd <ot BT TS (rferant
215 T4 2.16) | HUSRY[ & SR g4 Gr & 12T A1
MTER GH H AR (% PLW) 3 IRRIBAT fagm= Jaar
Tl foar T 1 f YUSRUT SafY 9gd @ AT AT

Table 2.16. Physical characteristics of oyster
(Pleurotus florida) mushroom

AIfADT 2.15. AR (wgvicd Fellvs) GH I |ifas
faeioare

S. No. Characteristics ValuetS.D.
B fagtoary ATA+S.D.
1. Weight (g) 14.14+0.79
1. R (IH) 14.14+0.79
2. Pileus diameter (cm) 8.96+0.21
2. g BAD B AT (IHL) 8.960.21
3. Pileus thickness (cm) 0.63+0.15
3. g BAD B Alers (JHL) 0.63+0.15
4. Stipe length (cm) 2.22+0.19
4, T Al Sod @l @dre (¥F1)  2.2240.19
5. Stipe diameter (cm) 1.20+0.10
5. T AT €6 &I &A™ ([F)  1.20+0.10
6. Moisture (%) 92.28+0.59
6. (%) 92.28+0.59
7. Dry matter (%) 7.72+0.59
7. b uarRd (%) 7.72+0.59
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weight (% PLW) in button as well as oyster
mushroom was recorded during the storage
which was found to increase significantly with the
storage period. However, it was found maximum
in control followed by newspaper, cotton cloth,
brown paper and jute whereas minimum in
polyethylene, punnet and bubble wrap at both the
storage conditions in button and oyster
mushrooms (Fig. 2.5.1 to 2.5.4).

The physico-chemical changes viz., protein,
total sugars, phenols and polyphenol oxidase

o
=
i

== Polyethylene
=~ Jute
==e=Bubble wrap

(=]
th

b
=
L

=é=Non-absorbent cotton
=#=CFB

Physiological loss in weight (%)
b

10 - =@ Brown paper
=t Cotton cloth
5 e Newspaper
TREEE e R S N S “Punnet
0 6 12 18 24 30 36 42 48 54 60 66 72—+ Control

Storage period (Hours)

Fig. 2.5.1. Physiological loss in weight (%PLW) in
button mushroom (400g) var. NBS-5 in different
packages stored at ambient conditions

fa= 2.5.1. aRaeh aRRerfaal ¥ wvsiRa =1 dafw
H 9c1 gH (400 ™) fHET dTE—5 & AR (%PLW)
A IRRfGAT g geaE

(=]
=

=== Polyethylene
Jute

(]
i

Bubble wrap

b
=

Non-absorbent cotton
e CFB

o—®—Brown paper

Physiological loss in weight (%)
T

10 4 «t=Cotton cloth
5 == Newspaper
Punnet
0 - —r— 77717717177 =¢=Control
0 6 12 18 24 30 36 42 48 54 60 66 72
Storage period (Hours)

Fig. 2.5.3. Physiological loss in weight (%PLW) in
oyster (Pleurotus florida) mushroom (400g) in
different packages stored at ambient conditions
faa 2.5.3. gRAeN aRRerfoal & woeRa =1 Aot
H IR (wyvicw ZHaifRs]) T+ (400 IT) & AR
(%PLW) # IRRfEaIT fag= Jeam
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Jecl@-1g WY I 937 | BTeifeh, g2 Ud MU G o
T WoeRYT aRRfaEl # He¥ 1 Wk dgidt # Ud
TGURIT PH: AHAFAR—UH, il HUS, =T UTR U4 IS
31TaT ST H UM AT IR WaW HF dictigedifer,
U~c 3R 99a XU # urar T (R 251 ¥ 25.4) |

fafr=1 sraTall R URAe Td HH qroEE drel
gRRfIaT # arerT—arer YT wmRf & fpy v
HUSRY & SR WIfad—Irarafad aRaddl a2 urdH,
Bl D, e T Uietiithera sifariss Afdaar
B A T fHar Tar| 9 aRRefl § vosRe @
SR UIEH BT A3, FHol TbRT AT {heiied 3 Seora-ig

9 .
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Storage period (Days)

Fig. 2.5.2. Physiological loss in weight (%PLW) in
button mushroom (400g) var. NBS-5 in different
packages stored at low temperature

fax 2.5.2. &9 agwE arell aRRerfaal & wvsiRa =1
ST 7 929 g (400 IH) foE dTE-—5 & AR
(%PLW) ¥ RIS g™ JHa™

9
58 . ——Polyethylene
E" 7 - == Jute
26 - === Bubble wrap
L] 5 | =3é=Non-absorbent cotton
_g == CFB
=t gl
.; =@=Brown paper
33 ) === Cotton cloth
= 2 —
E’ & £ $ o == Newspaper
& ] - ‘Punnet

0 =#—=Control

0 2 4 6 8 10 12 14 16
Storage period (Days)

Fig. 2.5.4. Physiological loss in weight (%PLW) in
oyster (Pleurotus florida) mushroom (400g) in
different packages stored at low temperature

fas 2.5.4. &9 amowE arelt uRRerfaay & wvsiRa =1
FofIT A S (wgvicw waiRe]) G (400 TT)
® AR (%PLW) # IRRFEAT fag= JHam



activity during the storage in various packaging
materials at ambient and low temperature
conditions at different intervals were also
recorded. A significant reduction in protein
content, total sugars and phenols was recorded
during storage at both the conditions which was
maximum in control followed by newspaper,
brown paper and jute whereas the minimum
change was found in polyethylene followed by
punnet and bubble wrap (Table 2.17). The total
sugar contents were also found to reduce with
the storage period at both the conditions with

aiffe gfade 2019

P TSl DI TS 1 [ T F Bglet § Ud TG
FHY: FAIR—IF, YR YR AR YA @l ST B
JIT &AW IS TS Odfh F9d9 HH dedid
Ufeligefifer 3 Ud IgURI<T U=Ic Ud dqel NU &I TINT
P R UM T (Aferdt 2.17) | < @ aRRerfaat
H YUSRUT A B SRIE HH ATYA drell gRReIfT &
HepTael § YRR Ao arell uRReIfIRl 3§ gl DT
AT AT B Ui TS | SAfHdH HHT dold | Td
AGURT AR UG 4RI UTR Pl ST B U
IR ATH FHH! Uletsiferd Td U=ic BT KA &
TR Gl oI T3 (ATferanT 2.18) |

Table 2.17. Changes in protein content (mg/100 g dry wt.) in white button mushroom var. NBS-5 at ambient

and low temperature storage

arferadr 2.17. aRARN T &9 argaE aRReIfT # AR R wW@d deq g e gadiga—s &1 gid= 7= (R / 100

I YH AR) d gRkade

Packaging material/ Storage (Days)/¥oSRUT (f&=)
ST G Ambient/afRd zft Low temp./®H dTIHT
0 1 2 3 4 8 12 16

Polyethylene 312.2 302.7 295.4 290.5 308.4 305.7 301.0 298.8
Teigeffer 312.2 302.7 295.4 290.5 308.4 305.7 301.0 298.8
Jute 312.2 291.7 285.5 278.4 297.0 290.2 286.4  281.2
S[C 3eral ucHd 312.2 291.7 285.5 278.4 297.0 290.2 286.4  281.2
Bubble wrap 312.2 297.8 290.8 285.4 302.0 296.5 291.6  288.4
99l 9 312.2 297.8 290.8 285.4 302.0 296.5 291.6  288.4
Non-absorbent cotton 312.2 293.6 286.5 280.0 298.4 291.3 287.7 283.4
IR YYD BN 312.2 293.6 286.5 280.0 298.4 291.3 287.7  283.4
CFB 312.2 295.4 288.3 282.0 300.0 294.7 289.4  285.2
RSIRLEd 312.2 295.4 288.3 282.0 300.0 294.7 289.4  285.2
Brown paper 312.2 290.0 283.4 276.7 295.3 287.3 283.8 278.6
W IR 312.2 290.0 283.4 276.7 295.3 287.3 283.8  278.6
Cotton cloth 312.2 288.4 281.6 275.8 293.2 285.1 281.6  276.4
Al BT 312.2 288.4 281.6 275.8 293.2 285.1 281.6 276.4
Newspaper 312.2 287.2 280.1 274.4 291.0 283.6 280.2  274.8
THER 9 312.2 287.2 280.1 274.4 291.0 283.6 280.2  274.8
Punnet 312.2 300.4 292.7 287.6 305.2 301.4 297.6 2945
TS 312.2 300.4 292.7 287.6 305.2 301.4 297.6 2945
Control 312.2 285.0 277.2 270.1 288.4 280.7 2756 2712
Pl 312.2 285.0 277.2 270.1 288.4 280.7 2756 2712
CD (0.05%) 0.0 0.56 0.50 0.48 0.18 0.16 0.13 0.11
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faster rate at ambient than low temperature. The
maximum reduction was recorded in control
followed by newspaper and brown paper and
minimum in polyethylene and punnet (Table
2.18).

There was a significant reduction in the phenol
contents during storage in the button mushroom
at ambient and low temperature. It was found to
reduce faster at ambient than low temperature
and was maximum in control followed by
newspaper whereas minimum change was
recorded in polyethylene and punnet (Table 2.19).

gRaell vd &H A arell aRRfaal # ged
G H WUSRY & QIR fele’d A3 H el b4l
<@ B el | HF quwr arell IRReIfT & g o
gRIel IIAE arelt aRRIfT # S9H wEl ol § A
<G B el | I8 P bl H A e g
TG FAMRR—YF BT TART B W T4 a4 A
gRacH dfeliseifer Ud g=Ie &1 TN & WR <ol
e T (arferast 2.19) | URael Ta &\ I\ arelt
gRRterfa # faf=t SafoiT |l # fay 17 woeRr &
SR g gr H dieliftbiel sifairest Afbaar |
HUSRYT (A H TGN B & 1T A Il

Table 2.18. Changes in total sugar contents (mg/100 g dry wt.) in white button mushroom var. NBS-5 at

ambient and low temperature storage

arferat 2.18. aRAeh qom &3 dargaE aRRfT § AvSRYT R w4 9 N e Wdiwa—s5 @1 ga g a1 (R

/100 U Y 9R) q gRad+

Packaging material/ Storage (Days)/¥vsRYT (f&=)
T ST I Ambient/afd zf Low temp./®H dATYHT

0 1 2 3 4 8 12 16
Polyethylene 92.4 90.2 88.7 86.4 81.5 90.7 89.8 88.5
Ufeiigefifer 92.4 90.2 88.7 86.4 81.5 90.7 89.8 88.5
Jute 92.4 87.6 85.4 83.0 89.0 88.2 86.1 84.0
SIC 3feral ucHd 92.4 87.6 85.4 83.0 89.0 88.2 86.1 84.0
Bubble wrap 92.4 89.5 87.0 84.8 90.4 89.6 87.7 85.4
EECERY 92.4 89.5 87.0 84.8 90.4 89.6 87.7 85.4
Non-absorbent cotton 92.4 88.2 86.0 83.7 89.4 88.7 86.6 84.5
IR IAMTH HUTH 92.4 88.2 86.0 83.7 89.4 88.7 86.6 84.5
CFB 92.4 89.0 86.4 84.2 90.0 89.2 87.3 85.0
Arowdr 92.4 89.0 86.4 84.2 90.0 89.2 87.3 85.0
Brown paper 92.4 87.0 85.0 82.2 88.2 87.4 85.3 83.6
W IR 92.4 87.0 85.0 82.2 88.2 87.4 85.3 83.6
Cotton cloth 92.4 86.2 84.7 81.6 87.7 86.5 84.8 83.0
el pUST 92.4 86.2 84.7 81.6 87.7 86.5 84.8 83.0
Newspaper 92.4 85.7 83.4 80.8 87.2 86.3 84.2 82.6
THER 9 92.4 85.7 83.4 80.8 87.2 86.3 84.2 82.6
Punnet 92.4 89.8 87.4 85.2 91.0 90.2 89.5 88.0
g=Ic 92.4 89.8 87.4 85.2 91.0 90.2 89.5 88.0
Control 85.0 83.0 80.1 85.2 79.4 75.3 70.3
Pl 85.0 83.0 80.1 85.2 79.4 75.3 70.3
CD (0.05%) 0.0 0.27 0.21 0.19 0.11 0.08 0.07 0.06

ICAR-Directorate of Mushroom Research

46




aiffe gfade 2019

Table 2.19. Changes in phenol contents (mg/100 g dry wt.) in white button mushroom var. NBS-5 at ambient
and low temperature storage

arferadr 2.19. aRAT qom &9 argaE aRRfT § AvSRYT # wW@d 9ev g fHw1 wdva—s &1 fara @ (R / 100
I YH AR) 9 gRkadq

Packaging material/ Storage (Days)/¥oSRUT (f&=)
ST G Ambient/afRd zft Low temp./®H ATIHT

0 1 2 3 4 8 12 16
Polyethylene 7.95 7.50 7.10 6.85 7.80 7.58 7.32 7.07
Teigeffer 7.95 7.50 7.10 6.85 7.80 7.58 7.32 7.07
Jute 7.95 7.18 6.86 6.57 7.54 7.35 7.00 6.82
SIE 1A eH 7.95 7.18 6.86 6.57 7.54 7.35 7.00 6.82
Bubble wrap 7.95 7.40 7.00 6.75 7.70 7.48 7.20 6.96
gdcl 39 7.95 7.40 7.00 6.75 7.70 7.48 7.20 6.96
Non-absorbent cotton 7.95 7.25 6.90 6.62 7.60 7.40 7.08 6.87
AR IJAUATH HUTH 7.95 7.25 6.90 6.62 7.60 7.40 7.08 6.87
CFB 7.95 7.32 6.95 6.68 7.67 7.45 7.14 6.90
RSINEE]] 7.95 7.32 6.95 6.68 7.67 7.45 7.14 6.90
Brown paper 7.95 7.04 6.80 6.50 7.50 7.28 6.95 6.75
W TR 7.95 7.04 6.80 6.50 7.50 7.28 6.95 6.75
Cotton cloth 7.95 7.00 6.76 6.44 7.45 7.23 6.88 6.70
GGIERS 7.95 7.00 6.76 6.44 7.45 7.23 6.88 6.70
Newspaper 7.95 6.95 6.60 6.38 7.37 7.18 6.82 6.67
TR 9 7.95 6.95 6.60 6.38 7.37 7.18 6.82 6.67
Punnet 7.95 7.44 7.03 6.78 7.76 7.55 7.25 7.00
g~ic 7.95 7.44 7.03 6.78 7.76 7.55 7.25 7.00
Control 7.95 6.87 6.54 6.35 7.30 7.06 6.74 6.48
ETarch 7.95 6.87 6.54 6.35 7.30 7.06 6.74 6.48
CD (0.05%) 0.0 0.07 0.06 0.06 0.05 0.04 0.04 0.03

The polyphenol oxidase activity in button
mushroom during storage in different packages
at ambient and low temperature was found to
increase significantly with the increase storage
period. It was found maximum in control
minimum in polyethylene (Table 2.20).

Process optimization, sensory and
nutritional evaluation of oyster mushroom
spread

Six formulations of mushroom spread using
variable quantity of oyster mushrooms and

g < DI el | I8 Ha9 fed Delel H 3R Fad
T dfciisefife % g5 @1 T8 (dTferadr 2.20) |
AR P W' o yfHar geadiarer, gad)
q 9INfOTe Jeaiad

BTl e T2 SIRET & A1 YR Y Ud THIER &
AT ATAT BT SUANT B g T TS &
BHH IR by MU d1fd Ue Uiftcsd Td @i
GH IS TR AT S | SRt ST 378, Avsfa,
TR 3R fosor anfe & A1y fan 51 Faar 2 | TR

ALPIL -G Igaer e
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Table 2.20. Changes in polyphenol oxidase activity (ug/g dry wt.) in white button mushroom var. NBS-5 at

ambient and low temperature storage

arferat 2.20. aRAef dem &9 aoae aRRIfa & wvsRYT ¥ w@a 9e9 YW e gadiga—s § didifaia sifwfisw

wfeaar (ug/ I IEH 9R) A aRkadd

Packaging material/ Storage (Days)/¥vsRYT (f&+)
tofST I Ambient/afd zf Low temp./®H ATYHTA

0 1 2 3 4 8 12 16
Polyethylene 5.28 5.60 5.95 6.14 5.70 6.12 6.52 6.78
Uiefigelifer 5.28 5.60 5.95 6.14 5.70 6.12 6.52 6.78
Jute 5.28 6.00 6.26 6.57 6.12 6.57 7.02 7.37
S[C 3UAl Yo+ 5.28 6.00 6.26 6.57 6.12 6.57 7.02 7.37
Bubble wrap 5.28 5.75 6.08 6.30 5.88 6.26 6.75 7.08
EERERY 5.28 5.75 6.08 6.30 5.88 6.26 6.75 7.08
Non-absorbent cotton 5.28 5.89 6.18 6.45 6.07 6.48 6.95 7.24
IR IEIYS BN 5.28 5.89 6.18 6.45 6.07 6.48 6.95 7.24
CFB 5.28 5.82 6.14 6.39 6.02 6.40 6.87 7.17
AU 5.28 5.82 6.14 6.39 6.02 6.40 6.87 7.17
Brown paper 5.28 6.07 6.34 6.68 6.18 6.65 7.09 7.45
W IR 5.28 6.07 6.34 6.68 6.18 6.65 7.09 7.45
Cotton cloth 5.28 6.14 6.52 6.76 6.27 6.78 7.17 7.65
el pUST 5.28 6.14 6.52 6.76 6.27 6.78 7.17 7.65
Newspaper 5.28 6.23 6.60 6.82 6.36 6.87 7.28 7.76
FHEOR U 5.28 6.23 6.60 6.82 6.36 6.87 7.28 7.76
Punnet 5.28 5.68 6.00 6.24 5.80 6.20 6.70 7.00
g=Ic 5.28 5.68 6.00 6.24 5.80 6.20 6.70 7.00
Control 5.28 6.30 6.75 6.97 6.48 7.00 7.39 7.90
G 5.28 6.30 6.75 6.97 6.48 7.00 7.39 7.90
CD (0.05%) 0.0 0.08 0.07 0.06 0.07 0.06 0.05 0.05

tomato along with garlic, ginger, chilli, salt, sugar,
vinegar, vegetable oil, black pepper and oregano
were prepared in order to develop a nutritious
and tasty mushroom spread which can be used
with bread, sandwiches, burgers, pizza, etc.
Different formulations of mushroom spread
prepared have been given in Table 2.21.

Sensory evaluation of different formulations
of mushroom spread based on 9 point hedonic
scale revealed that formulation T, was found most
acceptable based on organoleptic properties;
color and appearance (8.5), aroma (8.14), taste

ICAR-Directorate of Mushroom Research
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BT U g B & faf=1 B &I diferar 2.21
H gl T 7

Al |Ise EelfMe W & AR R IH TS B
A= Breler &1 Hadl Geaich HR-1 IR el Fel b
BHAYA T, SFFed GUEY [Aevdiel & bR W)
Haifers WHRE IR AT UG [T TG Yhed (8.5), TEd
(8.14), TS (8.14), I9AC (8.36) AT HHYT WIIHRIdT
(8.57) @1 THIRT B TS (T 255) |
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Table 2.21. Different formulations of oyster mushroom spread*

arfer®r 2.21. TR g9 Ws & A= wr{adw*

Formulation Oyster Mushroom (g) Tomato (g) Garlic (g) Ginger (g) Green chilli (g)
LA e JAMYER G (ITF) TR (W)  dsgd (IM) exe (Um) B0 i (um)
T1 0 100 2 1 1
T2 10 90 2 1 1
T3 20 80 2 1 1
T4 30 70 2 1 1
5 40 60 2 1 1
T6 50 50 2 1 1

*QOther ingredients include salt (1g), sugar (1g), vinegar (2ml), vegetable oil (2ml), black pepper (0.5g), and oregano (0.5g)
*og Feedl H wfd € TWe (1 W), AR (2 fafer), aaafa 9o (2 fafer), @ren fid (0.5 wm) @ oA (0.5 wm)

(8.14), texture (8.36) and overall acceptability
(8.57) (Fig 2.5.5).

COLOR AND
APPEARANCE
0
—T1
OVERALL e—T2
ACCEPTABILIT —S
Y
—T 4

—T5
—T6

Fig. 2.5.5. Sensory evaluation of oyster mushroom
spread (based on 9 point hedonic scale)
a3 2,55 AR GH WS T Addl AT (9
wrge dsifie e uX 3mEnka)

All the six formulations of mushroom spread
were also subjected to nutritional analysis and
the results have been depicted in Table 2.22.
There was a significant increase in moisture
(62.47 to 75.37%), protein (3.5 to 3.74%), crude
fiber (1.5 to 2.88 %) and Vitamin D (226.86 to
343.56 1U/g) content of the product with
increasing levels of oyster mushroom
incorporation from T, to T.. Whereas,
carbohydrate (19.02 to 10.87%), fat (9.57 to 6.25
%) and ash (5.44 to 3.78 %) content of the spread
decreased with increasing levels of oyster
mushroom. Total soluble solids (TSS) (°Brix) and

49

FIT, AT, H INURR g BT WA IR P WR A
IR B D AT IAE BT 4T (6247 | 7537
gfaem), U (3.5 ¥ 3.74 UReE), &S XM (1.5 9
2.88 Tfcrerd) @ faeTfe ST (226.86 | 343.56 1U / UTH)

10

TSS (°Brix)
o N - (o)} o]

T1 T2 T3 T4 T5 T6

Fig. 2.5.6. TSS (°Brix) of oyster mushroom spread
faa 256 TR G WS & Fd ga-eia arg
uqgref 3rer (TSS (°Brix)

e
w

=

Acidity (%)

o
wn

T1 T2 T3 T4 715 T6

Fig. 2.5.7. Acidity (%) of oyster mushroom spread
faa 25.7. AT G WS Bl Ivdar (gfaera)
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Table 2.22. Nutritional evaluation of oyster mushroom spread

qIferdt 2.22. AT G WS & NG JITHA

Formulation Moisture Protein Carbohydrate Fat Ash Crude fiber Vitamin D
(%) (%) (%) (%) (%) (%) (1U/g)
LaL e ELil P ICIE ] FraleIsS T Exil T ®ms e faerfm <
(%) (%) (%) (%) (%) (%) (lU/aTH)
T1 62.47¢ 3.50™" 19.02° 9.57° 5.442 1.50¢ 226.86°
T2 70.03¢ 2.97¢ 14.77° 7.78° 4.445 2.45¢ 240.07°
T3 70.63¢ 3.08% 14.35% 7.53¢ 4.41° 2.74° 261.35°
T4 71.40¢ 3.17% 13.62¢ 7.48°¢ 4.345 2.95° 310.92°
T5 72.57° 3.68° 12.51¢ 7.08¢ 4.16¢ 2.93® 341.59°
T6 75.37° 3.74° 10.87¢ 6.25¢ 3.78¢ 2.88* 343.56°
CD (0.05) 0.718 0.493 0.898 0.246 0.153 0.212 39.498

acidity (%) of different formulations of oyster
mushroom spread also showed a decrease (8.83
to 5.17 and 1.58 to 0.77 %, respectively) with
increased quantity of oyster mushroom in the
spread (Fig 2.5.6 & 2.5.7).

Process optimization, sensory and
nutritional evaluation of shiitake mushroom
vegetables soup mix

Five formulations of mushroom vegetable
mixed soup mix using shiitake mushroom powder
along with vegetables such as tomato, carrots,
peas, onion and garlic were prepared (Table 2.23)
and subjected to sensory, nutritional and
antioxidant properties analysis in order to develop
a standard formulation.

Sensory evaluation of different formulation
of mushroom vegetables mixed soup mix showed
that the soup mix prepared with T, formulation
was the most acceptable based on various
organoleptic properties such as color and
appearance (7.29), taste (8), aroma (7.29), body
and thickness (7.43) and overall acceptability
(7.79) followed by T, and T, (Fig 2.5.8).

Nutritional evaluation of different
formulations of shiitake mushroom vegetables

ICAR-Directorate of Mushroom Research
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AT H Ieoi@ 1 ghg < @I el | STafd sigwes
T D TR H I R R S B FEEEST
(19.02 ¥ 10.87 Ufrera), a1 (9.57 & 6.25 Hfrerd) 3R
T (5.44 ¥ 3.78 Uf2d) AT # HH <@ BT Al |
NER G & A BR{ele™ & fel geaeildd o
gaTef 3T (TSS) (0 forard) eI arFerar (Ufderd) # wis #
3MTRER R BT AT H geIa] B3 IR HA: 8.83
517 Td 158 | 0.77 Ufrerd &1 41 yeRid gs (R
256 Ud 257) |

Ricre vl A¥a gu &1 gdw@0T
SEaHIHRTl, Hd<l U9 UINfOre e

|1y e R qSsy & SN dRd 87 GH—
il AR QU & aid wrferer IR by Ty (qrere
2.23) 3R U HFch BT IR XA B 1T g7ehr
Tadl, g ud wfa—sifeiieore faevant &1
faweryor faram T |

Gr — Feoll AT U 8107 & A= ®wrerem
BT HAET Yeih bR TR YT g3l fob T, Brfeie
& A1 TR fHAr T gu fAs1er 37 v gdhed (7.29),
W@e (8), WED (7.29), SGS T MUT (7.43) TAT
AT WIHRIA (7.79) ST Al s gamsa
faQryamRl & MR R Haifs Wier o Safdh s9qd
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Table 2.23. Different formulations of Shiitake mushroom vegetables mixed soup mix*

difer®r 2.23. Riera gN 9 weoil @ qu @ fafr= wrfde=

Formulation Shiitake mushroom Mixed vegetable Corn Milk Salt Sugar Black Oregano
powder powder flour powder pepper

LA NE R g« faf¥a wssh B e T AT @Il sl
gqrdsY RIS 31T RIS o

T1 20 0 35 30 9 3 2 1

T2 20 5 32.5 27.5 9 3 2 1

T3 20 10 30 25 9 3 2 1

T4 20 15 27.5 22.5 9 3 2 1

T5 20 20 25 20 9 3 2 1

*Mixed vegetable powder contains tomato powder (65%), dried carrot shreds (10%), partially cooked and dried peas (10%), onion

powder (10%) and garlic powder (5%)
*Af3rd Aeoll TS #

COLOR &
APPEARANCE

e & : THTeR UISeX (65 URIe), TR @ @ Haxa (10 Uferd), onif¥d wu & ga dn g@ #ex
(10 wferera), =rel Ursex (10 Ufcrerd) Td @Egd Urss} (5 Ufer)

SR T, U T, BT & A1 IR Py 77
fsror @1 rE o (R 25.8) |

OVERALL —T WW@W%&W@WWWW
accepraiLTy { _:: o & Afre Hedid= &Y diferdr 224 H gerfan
—i T 2 | U fasror 7 wfesrat @ A B e (T, 9 T,
—y ) U fsror B T (346 W 2,59 URRm), UIEH

BODY AND! VAROMA

THICKNESS

Fig. 2.5.8. Sensory evaluation of Shiitake
mushroom vegetables mixed soup
fom 258 Rce Y vd deoll 3@ gu o1 wdd
EIRICE]
mixed soup mix has been shown in Table 2.24.
With increasing incorporation of vegetables in the
soup mix (from T, to T,) a decrease was noted in

(13.80 W 6.76 Ufaerd) e o= (7.69 & 4.81 wfererd)
AT H P < DI el | Safd Feoll fsor & 'R
# 9! IR W U AT 3 FratEgse (6299 W
72,58 UfIR), W= (12,07 ¥ 13.26 UR9M), &S =0
(1.93 ¥ 4.19 ufcrera) va faerfiq €1 (1781.71 A 3385.
59 |U/9TH) 9141 # gfg a1 & T8 (qrferat 2.24) |

Rrere g vd Feol fAsor 9 IR fFU 0 |

the moisture (3.46 to 2.59%), protein (13.80 to ﬁwzﬁww T Eﬁ;ﬁ__ar RIPRP WA
6.76 %) and fat (7.69 to 4.81%) content of the (DPPH TG FRAP) T forst 259 # <wifar 7ar 8| I7
soup mix. Whereas an increase was observed in 9T T fb qu A #1 gfd—sifailere Afbadr

the carbohydrate (62.99 to 72.58%), ash (12.07
to 13.26%), crude fiber (1.93 to 4.19%) and
Vitamin D content (1781.71 to 3385.59 1U/g) of
the soup mix with increasing levels of vegetable
mix (Table 2.24).

Antioxidant activity (DPPH and FRAP) of all
five formulations of shiitake mushroom vegetable

51

(DPPH Ud FRAP) ¥ Wssil fis1or (T T, Tb) b1 1A
# gl ¥ W gfg veRia g2 | |qu fAsmr § gt
R8T & TR H IR B R ST Ufr—eifaRildRSG
Ffeadr | 372.45 W 512.70 U1, AEAC /100 TTH 3R
THIARTYT Yfd—3ifaRiTRe Afbardr § 180.88 248,
70 TR, AEAC /100 U9 T &1 gfg <@ I el |
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Table 2.24. Nutritional evaluation of shiitake mushroom vegetables mixed soup mix

darferst 2.24. Rietd gr—assil gu fsor &1 9rlre gene-

Formulation Moisture Protein Carbohydrate Fat Ash Crude fiber Vitamin D
(%) (%) (%) (%) (%) (%) (1U/g)
LaL e ELil P ICIE ] FraleIsS T Exil T ®ms e faetfm &
(%) (%) (%) (%) (%) (%) (lU/aTH)
T1 3.46° 13.80° 62.99¢ 7.69° 12.07¢ 1.93¢ 1781.71¢
T2 3.32% 12.07° 64.66¢ 725" 12.70° 2.42¢ 1933.87¢
T3 3.04¢ 10.58¢ 68.29° 5.93¢ 12.17¢ 2.96° 2367.14¢
T4 2.80¢ 8.62¢ 71.44° 4.02¢ 13.12° 3.47° 2681.48°
T5 2.59¢ 6.76°¢ 72.58° 4.81¢ 13.26° 4.19? 3385.59°
C.D.(0.05) 0.072 0.581 0.612 0.259 0.245 0.243 308.717

mixed soup mix have been depicted in Fig. 2.5.9.
It was observed that antioxidant activity (both
DPPH and FRAP) of the soup mix showed an
increase with increasing concentration of
vegetable mix (from T1 to T5). DPPH antioxidant
activity showed anincrease from 372.45t0512.70
mg AEAC/100g and FRAP antioxidant activity
from 180.88 to 248.70 mg AEAC/100g with
increasing levels of vegetable mix in the soup mix.

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

In this study, effect of UV treatment has been
studied on different strains of button, oyster
mushroom, milky, shiitake, paddy straw and lion’s
mane mushroom for varied period of time i.e. 1-
3 hrs (Table 2.25). Four different UV treatments
254nm, 290 nm, 310nm and 365nm have been
evaluated on the proximate and vitamin D content
of the different mushrooms along with effect of
sun light (Table 2.26). The results indicated that
in all the strains invariably, UV-B (209-310 nm)
treatment has resulted in significant increase in
the Vitamin D content (up to 300%) of whole fruit
body of mushrooms in comparison to sliced fruit
bodies (Table 2.27). The effect of UV treatment
on nutritional composition of mushrooms was also
studied to see if, there are any undesirable
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Fig. 2.5.9. Antioxidant activity of Shiitake
mushroom vegetables mixed soup mix

fa= 259 Ree Ge—wsi gu o o
yfa—siirflers afeadar

¥ w7 S faeifia € 4 WRR gE @
IAIG 2] YT fAeN vd geadiaon

fRIeT®, 919 YTl T dre AF gW & [ oA
TR = T 3af JAT 1 9§ 3 G & forg . 41, 3ferar
R SUAR & GH1G 6T &34 fda T (arferar
225)| gU P YWg & | fAf= gE B diRive
T fIeTfe S A W AR = JdT SuERT J207 254
nm, 290 nm, 310 nm TAT 365 nm BT i b
TR (ATferant 2.26) | IR H UdT Telm fo a1 o9 o
AT (209 — 310 nm) ITAR B YRUTFRIFY He §Y
HABRI B AT H G D TN BADTI D fAeTHT
<1 AT (300 UfARTd dh) H Seelka-1g IGIas] <@+ &l
Al (arferet 2.27) | GH & UNIOIG HAGHE WR 3, 41,
AT WIS SUAR & Y9G BT eqa fbar 1
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Table 2.25. Strains of different mushroom species used in the study along with their accession numbers

AIfT®T 2.25. AT A ITANT &1 13 A= G gaifcEal @ &9 @ s9a!1 giitd w&

Strains/species Accession numbers Strains/species Accession numbers
A/ yofa giita = /g gifita
Agaricus bisporus DMRA-146 Calocybe indica DMRO-334
TIRBT  FISvTIvYT SIUHIIRT-146 DTlIIgT 3I0SHT SIUHIRAM-334
DMRA-156 Hericium erinaceous DMRX-780
SIVHIRY-156 BRI TR SITHIAIRYFI-780
DMRA-097 P, sajor-caju DMRP-112
SITAIART-097 7 Hav g SITHIRUT-112
DMRA-147 P, florida DMRP-136
SIUHIIRY-147 7t wenfesr SITHARYT-136
DMRA-119 P, cornucopie DMRP-116
SITHRY-119 7 @Igerdt SITHARYI-116
Lentinula edodes DMRO-327 P, djamore DMRP-205
AU FEISH SITHARAT-327 7 SEr SITHRYI-205
Volvariella volvacea DMRO-463 P.membranaceous DMRP-189
FicaIcrT qicarerar SITHIRSM-463 b g SITHIMRUT-189
DMRO-885
SIUHINRAT-885

Table 2.26. Treatments used in the study
ArfeTdT 2.26 : IETIT A ISR MY SUAR

T-1-1 UV 254 (Whole fruit body) T-3-2 UV 365 (Sliced fruit body)

T1-1 UV 254 (F7q0T Heldrd) T2 UV 365 (Fs%E HdAdN)

T-1-2 UV 254 (Sliced fruit body) T-4-1 UV-290 (Whole fruit body)

T1-2 UV 254 (FITS%S Bheldm) T-4-1 UV-290 (|70l Herdrd)

T-2-1 UV 310 (Whole fruit body) T-4-2 UV-290 (Sliced fruit body)

T2-1 UV 310 (F9q0l Herdrd) T-4-2 UV-290 (RRTTS¥s Hheldrd)

T-2-2 UV 310 (Sliced fruit body) T-5 Control

T-2-2 UV 310 (XSS Beldh) T-5 Pl

T-3-1 UV 365 (Whole fruit body)

T-3-1 UV 365 (A70T Heldrd)
changes due to UV treatment. The results arfep 3, 4. JrerdT RIS SUAR B HRYT febdT sraifese
indicated that in case of total protein, sugars and AT BT Gl S TIT ST FD | RO 9 gaT e fb
ash, no significant changes observed. T WIS, B TG TH B AW § BIS Seolka=g
However, the fat content was decreased after UV qeeTd TE IR AT | BTeAifP, g A orerar T
treatment. SUAR & SURTT a7 |13 § BT 378 |
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Table 2.27. Increase in Vitamin D content of different mushroom strains/species upon varying wavelength of
UV irradiation
arferat 2.27. & fafewor &) A9 dady R ik a=vd ge faf= g €9 /9ofaat &) faerf= € = # 3fg

Mushroom strains Vitamin D2 on UV irradiation (IU/g dry weight)

254 nm 290 nm 310 nm 365 nm Sun light Control CD

A B A B A B A B A B
g9 QA Jd fafezor wr faerfi= < 2 (U /9™ s 9R)

254 nm 290 nm 310 nm 365 nm £ Fgld CD

A B A B A B A B A B
A. bisporus
TIRBT FIgegieed
DMRA-146 2405 1249 2583 1399 2210 993 1299 979 1904 1197 724 229
SITHIRT-146 2405 1249 2583 1399 2210 993 1299 979 1904 1197 724 229
DMRA-156 1069 788 1168 999 1101 929 826 669 914 531 426 86
SITHIRY-156 1069 788 1168 999 1101 929 826 669 914 531 426 86
DMRA-097 1653 380 2061 1183 1197 1013 914 531 1413 564 619 189
SITHIRTY-097 1653 380 2061 1183 1197 1013 914 531 1413 564 619 189
DMRA-147 2325 1049 2580 1401 627 479 1209 742 2406 1250 724 275
SITHIRY-147 2325 1049 2580 1401 627 479 1209 742 2406 1250 724 275
DMRA-119 1699 905 2190 1226 1235 934 1258 715 1544 13 683 171
SITHIRY-119 1699 905 2190 1226 1235 934 1258 715 1544 13 683 171
L. edodes 2292 2111 3781 2505 3656 2266 1775 1635 2911 1883 1802 268
5778‘73873@7@'?7 2292 2111 3781 2505 3656 2266 1775 1635 2911 1883 1802 268
V. volvacea
MR O
DMRO-463 1378 1139 2175 1807 1080 2023 1837 1366 1746 1711 1171 136
SITHRAN-463 1378 1139 2175 1807 1080 2023 1837 1366 1746 1711 1171 136
DMRO-885 1685 1428 2231 1936 2085 1968 1609 1263 1696 1629 1004 132
SITHRAN-885 1685 1428 2231 1936 2085 1968 1609 1263 1696 1629 1004 132
C. indica 3220 1880 2356 1564 2012 1022 2026 1615 2794 2277 759 261
PerlvIIgd g0sHT 3220 1880 2356 1564 2012 1022 2026 1615 2794 2277 759 261
H. erinaceous 2856 2619 3364 2628 3685 3358 2672 1942 3305 2803 2044 200
BRRT v 2856 2619 3364 2628 3685 3358 2672 1942 3305 2803 2044 200
R sajor-caju 1635 999 2891 818 1556 1180 1956 1066 1758 1708 759 225
9 o P9 1635 999 2891 818 1556 1180 1956 1066 1758 1708 759 225
P, florida 1197 1080 1548 1261 1387 1285 1115 406 1304 1086 1258 105
/1 17?877?@7 1197 1080 1548 1261 1387 1285 1115 406 1304 1086 1258 105
R cornucopie 1323 1232 2102 2050 1574 1069 707 730 695 736 1285 187
/1 W?W’ﬁ 1323 1232 2102 2050 1574 1069 707 730 695 736 1285 187
P.djamore 2479 1460 2692 1215 1644 1206 2231 1731 2777 2420 672 253
7 wEv 2479 1460 2692 1215 1644 1206 2231 1731 2777 2420 672 253
P.membranaceous 2453 774 1685 902 1139 1080 1104 1203 1226 1431 1372 165
7 aEERR 2453 774 1685 902 1139 1080 1104 1203 1226 1431 1372 165
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3. TRANSFER OF TECHNOLOGY
3. QENPEST E_AId0T

Training programmes conducted

During 2019, the Directorate organized thirty
five on-campus and off-campus training
programmes (Details in Table 3.1) for farmers
(especially farmers from north-eastern region and
those belonging to schedule caste and schedule
tribe), entrepreneurs, officers and scientists of
KVKs/ SAUs.

Three training programmes on mushroom
cultivation were organized for entrepreneurs, two
for farmers, and two only for button mushroom
production during 2019. A total number of 343
participants attended seven training programmes
from different states of the country (Fig. 3.1).

Fig. 3.1. Training programmes for entrepreneurs
and farmers
foa 3.1, MEHIIU-YHE JqHaE ey, drea #
qafcR 9ddia 839 & g Sducal o fag gl
HRGH

Training programmes and achievements
under TSP and NEH

Four trainings for tribal people across the
country were conducted at ICAR- Directorate of
Mushroom Research, Chambaghat, Solan (HP) in
2019. Total of 109 tribal farmers participated from
different parts of tribal areas like Kinnaur (H.P.),
Leh Ladhak (J&K), and states of Chhattisgarh,

55

uf3reror drAeU’ ST AT

Y 2019 & IRM, e gRT fham! (feryes
gaicR &3 W Td AL STfa ud g ST
A ), S}, Y e bl /159 PiY fzafdereri
& JAHIRAT a I+t & forg ot Ul i —dheas
Td S—b I Ul srigH M fey v
(@rferapT 3.1) |

Safral vd fea @ forv gl srfeq

Y 2019 & SR I U& fhami & forw g o1
el TR et A ufreror BrieH SMafoid fahy g R
H 31 RO HRIGH Baet 981 Grl TR Bid I | AT
U ot AT Uferer HRiGH H <X & fafi=T i 9 |
343 oIt = 9T foram (Rt 3.4) |

STd - IU—ATSAT (TSP) U9 Yaiwk uddig &5
(NEH) & d=d RRiervT srfew vd Suafern

Ty 2019 B SR HIH3IIY — G A e
(ICAR - DMR), THITeTe, i, f2Hred Ueer # ek @&
SIS AR & foTU gl =R UfRIETor BRigeH JARSTd
fpw U | 39 Ul eRiea! § ST SaTd! J2AT
fo=iR (fEArae <), o Ud dgard a2l B,
fedraeT uaw, dHicd R Heg Uy sy & faf=
AR A Gl 109 TSI fHAM! = ART foram | ufRreror
PRIGH H ARIERI B dTel [HaH! BT TG BT Tl
¥ g8 Feayef amer faaRa fdy v g9 e €
TRIEAT Pl HIH3TIT — TGrl e famerd (ICAR
- DMR), SIeT9 §RT YHIRIT ATEd BT T TR0 He
A1 ger fobar |

3G ITAT@l, < B A= &= g BN,
IRYUS 3R [98R ¥ Sod™ dRl & fou gt o4
3ifh—Hvad URRTET SriEd I 7T | 39 UrRIefor
HTRIBH | I 180 SIS fHamt = wT foram |

HAIHINTY — T AL e (ICAR - DMR),
Ao # gater ot & arRat o forg g @t W
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Himachal Pradesh, Karnataka and Madhya
Pradesh in these training 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.

In addition, three off-campus trainings for
tribal people were conducted in different regions
of the country like Chhatisgarh, Jharkhand and
Bihar. Around 180 tribal farmers participated in
these training programmes.

Four training programmes on mushroom
cultivation technology for the residents of North
Eastern States were conducted at ICAR-DMR,
Solan in which 127 participants were imparted
training. Further, two off-campus training
programmes on mushroom cultivation technology
for the residents of North Eastern States were
conducted in north eastern regions of like Imphal
(Manipur) and Pune (Maharashtra). Total 110
trainees from north eastern states participated
in off-campus training programmes.

Training programmes for Scheduled Castes
under SC-SP

Six training programmes for scheduled caste
were conducted at ICAR-DMR, Solan in which 438
trainees participated. The trainees were given the
critical inputs required for mushroom cultivation
as well as useful publication of ICAR-DMR. Two
review meetings were also conducted for the
participants, in which the participants were called
to take a review of their activities related to
mushroom cultivation after undergoing training
at ICAR-DMR. 120 candidates participated in
these review meetings. Also, twelve off-campus
trainings were organized for scheduled caste on
mushroom cultivation technology at Pune
(Maharashtra), Meerut (Uttar Pradesh), Raipur
(Chhatisgarh), Jaunpur (Uttar Pradesh),
Bhubaneshwar (Odisha), Jammu (J&K), and Pusa
(Bihar). A total of 651 trainees from scheduled
caste category participated in these training

ICAR-Directorate of Mushroom Research
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qHAID TR FHl IR RIET0T HrIFEH maford by 73
T gt 127 gfwTRRT o1 gfRrerer uee B T3 |
T T (AIOTR) S e a4 ol g (eTeT)
H gaicr 1Al & el & fofg gy o1 el R &l
ip—dhroe gRieT wRieH it fhy Ty e
3T DT UfRIeTT BRIGAT H gaie) Iodl d fet 110
gferegaii 1 Wt foram |

Ifaa Sfer — IrIfaa SiHonfa & d8d Iyfad
wifa @ feamt @ fag gRkieor srfew

HIPH3TIT — G AU e (ICAR - DMR),
Are # orggfad Sfa & I foami & forw g ©:
gierer SRiGA Mo fby U RS9 @t 438
gl 1 ufieror ye fhar | uiiegstt @
G P A B oY T Ae@qul e e fahg
Y IR TS AIHAT — T A F=merd (ICAR
-DMR) @Y Syl Arfeed Al ff Sueer oRig TS |
gfer TRl & forg a1 wien doa WY i @1 TS
ST ORI | Tpargd — G e faeerd
(ICAR - DMR) # UfI&Tor Ui e & SURIT BT TS
G T F FET AU TRl B e A &
o @er T | 39 Fe d8di | ol 120 Ui
9T foran | §9a A1 &), YU, HERTE; WRS, Sai}
TR, AR, BRNIE; YR, SR U, Yaeer,
ST, S, (7] @ HeR) e g (fem) # gl o
Wl T TR ST Sfa & o ufernfirat & forg
B 12 ATH—bH YR HRIGH AT fby 7Y |
SRR S — I AT & ded AT fbg 7Y
3 UfieTor SrieHl # STgfad W & & fH 651
gferTRIat 1 91T foram | g1 gfRregatl 1 arar i e
feg |

HIHIY — GH JTEET QAT (ICAR - DMR)
& I~ gfrereT srieH

PN fa= Bal (KvKs) T 157 By faeaferer
(SAUs) @ d=tiferel vd fawer faemstt & forg g @t
WA Tl UR SIS YR HRIGH H Bl 17
gferegaii 1 Wt foram |

gD ICATdl, YHIAJT — T I IBESIGE]
(ICAR - DMR), Tl T &1 20 — 23 3WT, 2019



programmes under SC-SP. Inputs were given for
these trainees also.

Other Trainings of ICAR-DMR

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

In addition, ICAR-DMR organized training
through digital content delivery on mushroom
cultivation technology from 20-23 August, 2020,
in which 23 trainees participated from all over
the country. In this training all the literature
related to the training was presented to the
trainees in digital form, i.e. videos, power-point
presentations and online material. The practical
sessions were also conducted and interaction was
also held. On the last day, an interaction session
was held for trainees to have discussions with the
faculty of ICAR-DMR.

In addition to these training programmes,
individual training programmes of three days
duration were conducted for cultivation of
ganoderma, shiitake and cordyceps mushrooms.

Three months hands-on

programme

training

Since the compost preparation process is of
16-18 days duration and spawn preparation also
takes 10-12 days, the trainees are not able to get
experience of the entire cropping cycle of button
mushroom or oyster mushroom cultivation.
Considering these aspects, a three months hands
on mushroom cultivation programme was started
in which the trainees learned each and every
aspects of the mushroom cultivation process
practically. They got involved in spawn
production, composting process, spawning, casing
and harvesting/packaging of button mushrooms
and cultivation of oyster, shiitake, Ganoderma,
milky and paddy straw mushrooms. They
performed each and every task with their own
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P IRME G Pl el qbilp R Eofiee [ g
feeliadt @& Argw | Ul drieA mafora favar
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Table 3.1. Details of training programme conducted on mushroom cultivation by ICAR-DMR, Solan (HP) during
the year 2019

arfer®r 3.1. 99 2019 & SR AIPATY — Y JFAL QeI (ICAR - DMR), Hiedl (FHMaar Uxer) gRT G 31
Gt R maifora yRieaer srfear &1 faawor

SI. No Training Date Number of Course Coordinator
trainees
H4.  ufiEer arE uRigel @ UTeAHd WHaas
LRI

1. Training on mushroom cultivation technology for 20-22 February - Dr. B.L. Attri
tribal farmers under TSP scheme at ICAR-DMR Mrs Shailja Verma

1. AIPHAJY — G I QM (ICAR - DMR), 20—22 TRa¥! — St figa. ol
A # SO SU-—AIo T & d8d ST et Sterar ant
framl & foau gw @1 Wl denfer W afdeor

2. Individual hands on training on spawn production Every Month 103 Dr. Shwet Kamal
(Module-V)

2. ST IeTed R Jafadsd UReror (Arege—V) IS A8 103 Sl 9d A

3. Training on mushroom cultivation technology for 13-14 March 30 Dr. Shruti
tribal farmers in MPUAT Udaipur

3. HERIUN yaTd Py drenfirer faeafderedy, SeagR o 13—14 HTE 30 St gfa
S faml & fog gm o1 wdl drenfiier w
gfrefor

4. Training on mushroom cultivation technology for 17-18 March 32 Dr. Shruti
tribal farmers in MPUAT Udaipur

4. HERTOT yaTd Sy drenfie) fawafderey, SsagR 4 17—18 = 32 St gfa
ST fbarl @ forg gr @ Wl drenfiier w
gfrefor

5. Training on mushroom cultivation technology for 25-26 March 30 Dr. Shwet Kamal
farmers of North-Eastern States under NEH scheme
inJorhat

5. SIREIC, 3% § Jaiak Uddg M & d8d garaR 25—26 W 30 Si. wdd HAd
Tt B R B g g ) i el W) o

6. Training on mushroom cultivation technology for 28-29 March 60 Dr. Shwet Kamal
tribal farmers in Samastipur Bihar

6. AR, f[deR Sy feaml & oy g= a1 28—29 W 60 Si. wdd A
Wl grenfiraT o gfrerr

7. Training on mushroom cultivation technology for 13-17 May 42 Dr. B.L. Attri
small/marginal farmers/growers-I Dr. Manoj Nath

7. g Ud A fhami / Sareai—| & fag ge @ 13—17 #S 42 St @iga. ol
Wl grenfiraT o gfrerr St Aol 1T

8. Training under SCSP Programme 8/6/2019 (99 farmers) 8 June 99 Dr. Yogesh Gautam

8. AT Sf—SU—ISTT (SCSP) PRIGH & ded Ufreror 8 S 99 <. grrer A
(99 farsam)

9. Training programme for KVK/SAUs scientist to be held 11-17 June 16 Dr. Satish Kumar
at the Directorate Dr. Anil Kumar

9. feeme # BN fagm a=i /9 P feafdererar 11-17 S 16 <t | AR
@ detiel @ forg ufderor erieH St e FAR

ICAR-Directorate of Mushroom Research
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SI. No Training Date Number of Course Coordinator
trainees
. gier GINECH aRRigan & ureuHT WHEAD
LRI
10. Training on cultivation of Cordyceps 3-5 July 5 Dr. Satish Kumar
10. FISTAT DI WA TR GIRIEToT 3—5 GaIg 5 Si. e AR
11. Training on cultivation of Ganoderma and shiitake 15-17 July 15 Dr. Satish Kumar
11, 7ieH v Rietd g B Tl R yiRiefor 15—17 SJellg 15 Si. e AR
12. Training on cultivation of shiitake under JICA Palampur 29-31 July 15 Dr. Satish Kumar
12. SRR, UIqR & ded fRIeTh (e dI TRl R U@ 29-31 Sfells 15 . |l AR
13. NEH Training from 2019 at ICAR-DMR, Solan 5-8 August 35 Dr. Yogesh Gautam
13. HIPAI—GH AFHET fTaemerd (CAR-DMR), |l 5—8 3R 35 <. grrer A
# galeR gddia ufereror 2019
14. Mushroom Cultivation Training programme for farmers 19 August 50 Dr. Manoj Nath
under SC-SP held at Raipur, Chattisgarh
14. AR, BT H I S SU—ATeH1 (SC - SP) 19 SR 50 EAREIS ISV
@ ded feaHl & fou Tgw @I wdl R Ui erRied
15. Training programmes on mushroom cultivation under 19-20 August 50 Dr. Anil Kumar
SC-SP component at OUAT, Bhubeneswar
15. Jifsen Py drefe! faeafdered, yaiver ¥ aggfad 1920 SFT 50 Sf. 3T FAR

ST ST (SC-SP) & Ted fhdl & folg T B
Wl W U3 eried

16. Mushroom Cultivation Training programme for farmers 20 August 50 Dr. Manoj Nath
under SC-SP held at Raipur, Chattisgarh

16. AR, BT H Y S SU—ATeHT (SC - SP) 20 TR 50 EAREIS IS
@ qed fbaHl & fou g &1 Wl W Ui erRien

17. Mushroom Cultivation Training programme for farmers 21 August 50 Dr. Manoj Nath
under SC-SP held at Raipur, Chattisgarh

17. AR, BT H IFYfed S SU—ATeHT (SC - SP) 21 3T 50 EAREIS IS
@ qed fbaHl & fou g &1 Wl W Ui eRien

18. Training on Cordyceps cultivation 26-28 August 5 Dr. Anil Kumar

18. FIETH®T Gr B Tl IR YTRIETor 26—28 3T 5 Sl I HAR

19. Training programmes on mushroom cultivation under 21-22 August 50 Dr. Anil Kumar
SC-SP component at OUAT, Bhubeneswar

19. e Py drefe! faeafdered, yaiver ¥ g 21-22 3 50 Sf. AT FAR

ST IU—AISHT (SC-SP) @ Ted Al & foay g=
P Wl W UReer erRieH

20. Training programmes on mushroom cultivation under 22 August 50 Sh. Rakesh Bairva
SC-SP component at SVP University, Meerut, UP.
20. TSR dooM 48 Ucd fdeafdenery, A¥8, Sk el 22 T 50 o e d7ar

A ggfad SIfd SuU—AISHAT (SC-SP) & d8d fhaml &
forg @ @ Wt W Ul erie

ALPIL -G Igaer e
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SI. No Training Date Number of Course Coordinator
trainees
w4 ufiEer arE uRigel @ UTeAHd WHaas
H&m
21. Training programmes on mushroom cultivation under 28 August 50 Sh. Rakesh Bairva
SC-SP component at Krishi Vigyan Kendra, Jaunpur.
21, PN I &5, IR, SR U § rRfea S 28 3T 50 oY Ader ARar
IS (SC-SP) & Tdea far & fog gw @
Wil W g Fried
22. Training under SCSP Programme 28-29 August 43 Dr. Yogesh Gautam
22. T ST SU—AIGHT (SC-SP) & Ted UfMEl HRIGH  28—29 TR 43 S AFrer A
23. Training programmes on mushroom cultivation for 4 December 50 Dr. Anuradha Srivastva
farmers under SC-SP component at Sardar Vallabh
Bhai Patel University, Meerut, Uttar Pradesh
23. WER Joolq 98 Ucd favafdened, #Re, IR uasm 4 fegmR 50 SN CIRE]
# g SIfd YIS (SC-SP) & T8 fharl &
fore g @ Wt W uferor eriew
24. Training on Cordyceps cultivation 11-13 September 6 Dr. Satish Kumar
24. FISTET B WA W UFRIeTor 11—13 fAa=R 6 Sf. e HAR
25. Training programme on mushroom cultivation for framer 23-27 September 38 Dr. Anupam Barh
25. framl & foy g @ @l ) gRen sriew 23—27 TR 38 Sl 3 uH ¥
26. Training programme on cultivation and demonstration 25 September 50 Dr. B.L. Attri
of oyster mushroom under SC-SP on at SKUAST, Jammu
26. W R P fage vd denfier fawafderdy, o9, 25 fawR 50 SR e |
T @ HWR # AIYId A1 SU—AST (SC-SP) B
Ted fHaml & fou ofiveer gw &1 @l 9= afveror
PIPH TG gaziA
27. Training programme on cultivation and demonstration 26 September 50 Dr. B.L. Attri
of oyster mushroom under SC-SP on at SKUAST, Jammu
27. W R P fage vd denfier fawafderey, o9, 26 AR 50 . figa. s
9 T HER # I AT SU—AST (SC-SP) B
Ted feaml & fou oliveer gw &1 @l 9= gfveror
PIPH TG gaziA
28. Training on White Button Mushroom Production 15-18 October 55 Dr. Manoj Nath
Technology — Il for Entrepreneurs / Farmers
28. Iafdl 9 feaHl & forg wad 9ed gR o1 Idred 15—18 AR 55 S, S AT
grenfirar —1 R gfreror
29. Training programme on cultivation and demonstration 21-22 October 38 Dr. B.L. Attri
of oyster mushroom under SC-SP
29. STRIfe ST SU—3ASHAT (SC-SP) & T&d fharl & 21 — 22 k@R 38 St dlua. ol
foIq afUEer Gw &1 kil W URE HRIGH U4 Jed
30. Training under NEH Plan at ICAR-DMR, Solan 05-08 November 25 Sh. Rakesh Bairva
30. HIHAJI—GH AFHET fTaemerd (CAR-DMR), |l 5—8 IR 25 o b ¥
# qalcR gddig IS & dea afene

ICAR-Directorate of Mushroom Research
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SI. No Training Date Number of Course Coordinator
trainees
. gier GINECH aRRigan & ureuHT WHEAD
LRI

31. Training on White Button Mushroom Production 19-25 November 62 Dr. Anupam Barh
Technology for Entrepreneurs / Farmers

31. IYHAl T fFaHEl & oY w9d 9ed W @1 IdTed 19—25 IR 62 Si. IquE ¥
Uit R gfdnetor

32. Training on Mushroom Production Technology for 17-23 December Dr. Shwet Kmal
Entrepreneurs / Farmers

32. IR/ fhae & foy g SreT Uenffial R ufEor  17—23 JaRR 1. 3dd HHEA

33. Training on Cordyceps cultivation 26-28 November 5 Dr. Satish Kumar

33. BISTRT B T TR fRreroy 26—28 IR 5 ST, e AR

34. Training on mushroom cultivation technology for
tribal farmers

35. Review Workshop under SCSP Programme

34. S fhar & g gr @1 Wl drenfier uR ufeor

27-29 November 49 Dr. Anil Kumar

35. (AT S YIS (SC-SP) & Bd FHIEl P

27—29 TaRR 49 Sf. 3T /AR
30 December 38 Dr. Yogesh Gautam
30 o 38 Sf. IRrer TiaH

hands. This gave them confidence to grow
mushrooms and almost all trainees of this group
have started growing mushrooms.

Skill Development Training Programme

Two training programmes of 200 hours
duration each were sponsored by the Agricultural
Skill Council of India. These were conducted for
25 days duration each. A total of 20 participants
each participated in these trainings. The trainings
were recently conducted and looking at the
interest of the candidates, it can be presumed
that the adoption rate of the trainees of this
training would be quite high.

Mushroom Mela-2019

21°* One day Mushroom Mela was organized
on 10™ September, 2019 as a flagship activity of
the directorate. It was inaugurated by chief guest
Dr. Anand Kumar Singh, Deputy Director General
(Horticultural Sciences), ICAR (Fig. 3.2 & 3.4). Dr.
Parvinder Kaushal, Vice-Chancellor of Dr. Y. S.
Parmar University of Horticulture and Forestry,
Solan (H.P.) was the Guest of Honour. It was
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i Hell — 2019

Feme &1 syl Afafafer & wu  faia 10
fHawR, 2019 B THfeaRiY 2191 G Hell HAMRT
AT | gHHT ST g Ay . o HAR K7,
Y HETHQed (@NrarT fas), JRel Hiv srg-em
gRyg, 78 faeetl 7 far (i 3.2 @2 3.4) | S Wfd=x
DI, FHerufd, Sl IT8.TH. TRAR IETETT T aTi-ep!
faeafdener, diem, feared uaw = fatre aifafr &
FU H BRIFGH BT AT 9915 | 59 Hel ¥ A= st
TorT fRHTaer uaw, gRAT, UoiE, Nfeem, wERTS,
RIGIRRIE, AT U<¥l, Hlcd, JaH, R, aHd T,
ICRMETS, IR U, BRIRITG, AL U9, SF
PR, AR T fafded A T 1300 fhaml, &
FIHBT Td Taardl = 91T forT | §9 el # 9RA &
99 fafr=1 =i @ gfafAfeat @1 arfierd <&

39 IAER W G DI WAl B IIa Grenfifanar
3R 37 AT ygeall IR Ueb geei+il omg s forad

BHENS UG 3fSol-- IcUIEhi, arg IERETd YoITe],
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Fig. 3.2. Inauguration of Mushroom Mela 2019 by
honorable DDG (HS) Dr. A.K. Singh
fax 3.2, Sf. v&. g, A SU weIhRee (QRTar
s ), ATH3gY §RT FH HAT-2019 BT IFHTCA

attended by about 1300 farmers, farmwomen,
mushroom growers, researchers, extension
workers and businessmen from various states viz,
Himachal Pradesh, Haryana, Punjab, Odisha,
Maharashtra, Rajasthan, Andhra Pradesh,
Karnataka, Assam, Bihar, Tamil Nadu,
Uttarakhand, Uttar Pradesh, Chattishgarh,
Madhya Pradesh, Jammu and Kashmir, Manipur
and Sikkim. The representatives from 20 different
states of India attended the mela.

An exhibition on improved technologies of
mushroom cultivation and other related aspects
was organized in which various Govt.
Organizations, ICAR Institutes/Universities, Govt.
financial organization, compost and spawn
producers, manufacturers of Air handling system,
chilling system, environment controlled cropping
rooms, mushroom product, seed and pesticides
and chemical producers and NGOs displayed their
valuable information/technologies/products and
provided their services to the participants of the
Mushroom Mela (Fig. 3.3).

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

ICAR-Directorate of Mushroom Research
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Fig. 3.3. Demonstration of new technologies during
mushroom mela to honorable chief guest DDG (HS)
Dr. A.K. Singh

fax 3.3. Sf. v&. g, #AF-g SU weIhRee (QRTar
=), ATHaIU §RT G+ HAT-2019 D IR YleRIYoT

HfiTe gomrell, gaterer RGBT wifthr e, g SaTe,
T T DIcARID! & FHfvEatel iR T Sdred!
TeIT A% AXBT |ASAl F AU+ Headrd
STHHRI / Urenfirfea / Saral o uelRid fear sk
G Hel # ST dTet TP 1 U=l Hard uer i
(a1 3.3) |

AR BT gr TR @ =T S~ drenfirfsar
32T ARl & TN H BRI BT Gold B D I
Y ISR 1 96dR $H1sal & W AR PN MY AR
GH Hell & YRATRRIT & IR I+1d Ureififeal i)

Fig. 3.4. Ornamental tree plant tree planted by Dr.
Anand Kumar Singh, Deputy Director General
(Horticultural Sciences), ICAR
o3 3.4. Sf AT IR e, Su—AsRes (IEmEr!
fa=), MSHIGIR gRT @MY Y |oad! o ulel



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

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

a0 M0 7

qifitfe yfodss 2019 e

G Hell & SUsR SURId FF H, T fbdr M)
BT AR fpar Tar Rrad gr Scresd! gRI g
B A H AEGH B T B FERRA D FATS D
SR T MY | G SAre®dt SR fhamt & wwet e
gRI b |

grg el W, e gRT S T W g
BT Wl 7 A=Y Afcrat BT I MR e & |
D wU H G B Wl BT TN B forg o fhwrr
BT GreTed B @ forg A wfaRiiel / sardfee g
IATEHT / el B GRBR Y& fby T | IR A
fefaRad ara et &1 =19 fbar T o R
faror e o B

popularized in local market of Bihar.

his progress.

Achievements of growers felicitated with “Progressive Mushroom Grower” award

IAUEDHI &I Iudferl &I yIrfafiad T IdRs” REBR 4 GR1Ta fear ar
Sh. Rajeev Kumar Ranjan/#f1 ¥rsfld AR Io+

Sh. Rajeev Kumar Ranjan, first started oyster mushroom production with
250 bags during 2014. The marketing of oyster mushroom was a limiting
factor for its production. He adopted and popularized ZEPT (Zero energy
poly-tunnel technology) technology of Solan modified by RPCAU among
farmers of Bihar. He has developed different value added products i.e.
Mushroom Pickle, Bari, Pickle, Powder, Mushroom Sattu, Pakora and

57 RTSTg HAR ST Ul IR 99 2014 H Pl 250 Al b AT AR Gw
BT I HRAT URA 5T | 59D SUET & ofT YRR GHR BT ADICT T AT SR o7 | 51 3549 7
. [oivs g9Te B By favafderery, gar, f[IeR g1 e o g Hield o1 ZEPT (Y Holi Ufell S
reNfras)) o1 T iR fIER & fFrami & 99 9 yaferd far | S8 oMe Jouaftia Scre I W
IR, IS, IR, USSR, YW ], Tblel [Abd fby iR ST [F8R & Wy 96R H AU =77 |

Sh. Anil Kumar Thakur/#ft 3ifiel §AR STH3

Sh. Anil Thakur from Mamlig, Solan is growing button mushroom since 2007 and grows around 250
kg mushrooms per day in five number rooms. He has given employment to eleven persons. He also
has a cold storage and pickling facility. He has become an inspiration for the poor villagers of his
village and many farmers are thinking of growing mushrooms after getting motivated by looking at
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AT, Ao & farfl #ft e1fer FAR ST a¥ 2007 & & 927 G B Wl IR W@
2 3R I 3o Ul FH¥RI H UfafesT T 250 foam. v ST & | 57 STaR 7 *1ue IEd
F1 11 AT BT AR T AT 8| 398 99 TS T U8R iR 3R STei 3
e 2 | =1 SRR 37U g H TG TR & fofg RO BT A 97 8T 8 AR gD! T
| URT BIaR oM B G BT W PR S IR H (U 77 97 32 T |

Sh. Laxman Kumar Bastia/sfl d&mor uR dRaan

Sh. Laxman Kumar Bastia, Puri started mushroom production in 2000 and is
producing around 100 kg paddy straw and 200 kg oyster mushroom daily. His
farm is also producing 300 kg of spawn daily, which is being sold to the local
growers.He has created employment for 20-25 poor farmers in and around his
village.

ORI & T drel S Aer AR IRAIT 7 a9 2000 H GH HT IATET BT YR B
3R 379 Y YfafeT T 100 fAram o1 gammel SR 200 e Sigeer g o
SeqET 9 W ¥ | T B W URIRE 300 Rl SieSTeE BT Seargs A fpar o '
I & e P! W g IATEH! BT B ST I8 2 | S8 0 TAT AU & Tidl & 20—25 TRIg
et & fo JIorTR f S e 7

Sh. Manoj Kumar/sft @991 AR

Sh. Manoj Thareja started growing mushrooms since 2009 and has provided
employment to around 60 persons. He produce around four tons of dry oyster
mushroom in a year and is sending mushrooms to Agra, Delhi, Mathura, Hathras,
Kasganj, Bariely, Varanasi and Kanpur. In a way he has popularized oyster
mushrooms is the adjoining big cities.

) AT FAR AR a9 2009 H GH BT WA B I8 B AR F78I T 60 AT g ¢
B ISR Y& BT 2 | #f1 79T HAR §RI TP a9 3 T AR <7 Y AR GH Ny
BT IATE T ST 8 SR I TR, faced], [YRT, BIoRE, IS, Ivell, TRIVIT iR
PBTTYR AT ST © | 59 YR A g8l AU Fhead] g3 el H AR G Pl DU F9137 © |

Sh. Ningombam Olendro/sft fHm#aeq Ad~gl

Sh. Ningombam Rolendro Meitei started growing mushrooms since 2000 and is
producing more than 100kg mushrooms daily. Due to the scarcity and high price
of fire woods used for steam sterilization, he used 3 drums fitted with an electric
heating element of 2000w each near the base of the drums. Heating elements
well submerged in the water (from base up to a height of 3/4") is being used for
steam generation. This technique significantly reduced the labour cost and fire
wood cost.

Y fRTHEH Reiwgl HAg I 2000 F G BT WA B B F 3R 39 gRT U 100
PR | 1 1 gr ScTe fhar ST &1 2 | 910 & A o f[adeHer ax1 & foy swiHre 8 areft

ICAR-Directorate of Mushroom Research
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ST ABS! DI HHI AR AD I & BRI $8I7 A D AER & e UAd 2000 Al & Uh gelldgd sieT
S @ a1 fihe fhy U 9 g4 &1 STIRT {51 | St # or=d qRE ¥ 84 AT geire (MR 4 3/4"
DI HAT8 AP) BT SUANT AT B I~ B B oIy 6T ST 38T 2 | 39 Ah-1d | 579 DI AN AR S dAdel

P ARTT § Scol@ 1T ®F F HH A8 |
Sh. Prithi Chand/#f1 gefi =<

Shri Prithi Chand started mushroom growing in 1998. He is producing 90 kg of
spawn daily. He has 6 round the year growing rooms and 4 seasonal ones. He
has given employment to around 20 persons. He has designed a block machine
for making blocks of compost and is also selling compost.

3 gt =g <1 a¥ 1998 ¥ T BT Wil HIAT URH [HAT | 9 RT Ufifad 90 fhaamum e

ST BT ST fhar o1 BT & | 398 UTH IR Iod- dlcl B dgdR He 3R IR
AIAHAT a7 BT G & | #7 gefl T7= 7 T 20 AT BT ISR 13T 83T & | S=I4 1
HHRT & slfd g9 & U U sl HF BT fSored ¥l IR &I 2 IR I FHRT
B BT oY P & |

Sh. Rajendra Kumar Sahu/sfl 6= HAR 918,

Sh. Rajendra Kumr Sahu, growing mushroom since 2008 in around 5000 sq., ft
of area, produces more than 100 kg of mushrooms per day and 100-125 kg of
spawn per day. He grows paddy straw as open cultivation in the shade of mango
orchards. He is also helping in marketing of paddy straw mushroom of all the

growers of Saraipalli which is a good initiative for helping farmers market their |/
produce. He firm is are selling exotic mushrooms to Reliance Fresh, Mother &

Dairy, Walmart etc.

Y 0T FAR A8, I 2008 | 37U 5000 I He &5 H Y Y Wl R R & 3R gD

gRT fafes 100 fheam A 1 gw o1 SR ufdfes 100 & 125 fHAU™ SfSSTH B1 Iedra fbar San
2| 2N |IE, 3 Bl & BT H§ Geil Wil & wU H G YA Bl SN & | T & 59 §I]T &1 gard

G P T9 H AU & T4 G IATGD] DI AGS W B ST 2 i b T 126! U8 el & | 91 BH 8T
R %91, AR SR AT dferre anfe & faeeh o & gw @ 9@ &1 o & 2 |

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

65

I /50 a0 gty § gfeoarfar

HAIHIATY — T JFL FQRmerd (ICAR - DMR),
IAMAT 3R A & drd T BT @Ud & aR A
PRI B IR -9 & folv FRaffd smaR w
geRif=al g faem Jaf | s 9rfiery g5 BR1g S
21 39 oSed WER It § wigergu — g
AL e (ICAR - DMR), | §RT KA B!
TS At & IR | FAT BT TR fHar w, dfed
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services offered by the ICAR- DMR are undertaken
in these outreach extension activities. The ICAR-
DMR, Solan participated in the different
exhibitions/ Demonstrations in the year 2019.

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 five and six
scientists respectively in each team. Twelve
villages around Solan were identified for
implementation of the scheme (Fig. 3.5).

&1 Feled faaRer far T &R oI arel UdbRmE! &
AT B TS| WpIHU — GH U e
(ICAR-DMR), ST = a¥ 2019 # fafi=1 ge=ifal qen
gaeAl # W7 fora |

AR MG — AT MG AT

YRR P srgem uRye & 87d U= faaw
P JTAR W AR JAHAT §RT ART MG — AR
MR AT BT YARA BT 11 o7 | 3 A D
JARTEMST 9§ Y (63 ST |ad) i &l 3T e
=g 3ifipd Al & fHAl & AT AR 99D |
IEd T | MIHT — T I Qemerd (ICAR -
DMR), A @1 3R H $F AT Pl AR B & oIy
ISP BT 3T S 918 T8 | ISP SH H HH: Ui
q B JRlHD e &1 3 A BT o = B fory
Al & MU dRE Tial & ggare &l T8 (R 35) |

Fig. 3.5. Intraction with farmers of adopted village and demonstration of mushroom cultivation under MGMG scheme

faa 3.5, AT M- MRa sRAGH & Favta Ffea ma & e v &1

ICAR-Directorate of Mushroom Research



Monthly visits, goshthis, meetings were
conducted in different villages to identify the
general and agriculture related problems of the
farmers and offer solutions by consulting with the
experts. The demonstration on Oyster mushroom
cultivation technology was conducted. Some of
the farmers adopted oyster cultivation and were
followed up by MGMG team till harvesting and
marketing of mushroom.

Visits were made to the village Dharot, Jyon,
Pati, Solan to motivate farmers for mushroom
cultivation technology. Talks were also delivered
to women farmers on mushroom cultivation
technology and nutritional values of mushroom.
They were also made aware of the post-harvest
technology of mushroom. Inputs like spawn,
thermometer, spray pump, and pipes were also
distributed to the SC category of farmers. They
were also given ICAR-DMR publications and
extension folders on mushroom cultivation
technologies. Demonstration on spawn
production, oyster mushroom cultivation and post-
harvest technology were also organized.

Technology Documentaries as means of
information delivery  on mushroom
cultivation

The ICAR-Directorate of Mushroom Research,
Solan has developed technology documentaries
on different edible and medicinal mushrooms as
well as spawn production. These documentaries
were prepared in both English and Hindi
languages and were used as complimentary and
substitute learning tools for the trainees and other
people. Total 902 documentaries amounting to
Rs. 109,390 were sold to interested people as
means of information delivery during 2019-20
(Details in Table 3.2). The documentaries helped
many participants learn about mushroom
cultivation technology as a substitute for
attending the training programmes.
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Al @ AR TAT By AaelT TR B
TEa B B forg faft iat # w1 <R fhg 1w
T MfteAl iR dSdl &1 Ao fvar war R
st & W AeE RS T U fHY MY |
3R G BT el Urenfirat W g oy 1Y |
Fo fFami 7 e el ST UART iR g Bl
SIS AR ABIRET IR T AT M — T TR A
gRT i ©U 9 S99 GG 99 @1 AT |

T BT el U B orom & forg fvamt
BT UATRT B 2 19 ERIE, S, TS, Aleid 9 3R
fFu | FRRT aRert & T @ g @ d
WenfreT 3R G & U9 719 0 ardie o TR
PI TS | AT & I8 GH B HEAR UrEifieo! & dR
H SIHBRT Ue @1 T8 | g S a7 9 s
Al B JfeTT, TAMICR, | T TAT UIgY i
3T A1 faaRd fbg U | w1 €1 S A1Ppargd — gH
STRFEIT ISR (ICAR - DMR) & UTRI Ud g+ &1
il grenfifeal o) daR By 77 guR gREBIe o
TS fhy T | SEST IreH, JMYweR G B Wl
Td Bl WenfireT wR yeeE 1 fawmg g

G I Gl R g gya N & wu 4§ grenfa)
STRAIS

HIP3TIT — GH JJHT FRemerd (ICAR - DMR),
Al gRT =1 @ g v Sy g & |re
AT ST IUTE TR U] STRMHATIN IR B
TS | 39 STRMEEIS BT ST 7 Rl <=1 wrwieit #
AR AT T SR ufkiegetl qT I ARl & fofg
YR AT debfcteh AT To’d & wU H Sl SUANT
BT T | 99 2019—20 & SR o1 FYaiil & IUd
® AR W SGH AN DI ol 902 STRIASI Dl fap!
B TS IR T 109,390 BT Ioid Grord fam T
(aferepT 3.2 | fIaRT) | STREFEIS ¥ 3dh gfarTHIgr
Pl GIRIEAT HRIGA § 91T o & oIy U [ddeq &
w0 H g Wl UEifel & a8 3 AEeRT g1
PR | A el |
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Table 3.2. Sale of video documentaries in 2019-20

darferat 3.2. 95 201920 # difsal sREATT &) (@)

S. Documentaries title DVDs Sold in numbers DVDs Sold in numbers
No. (English) (Hindi)
HH.  SIEATN &1 Mde SIS &1 ) g SIS &1 fae) g
CRED) (fa=<h)
1. Spawn production 32 120
1. SSIVEE ISR CE| 32 120
2. Cultivation technology of white button mushroom 99 1
2. W ged GH B Wl Wi 99 1
3. Cultivation technology of Oyster 51 118
3. IMTTEY G B Tl Hreirirast 51 118
4. Cultivation technology of Paddy straw mushroom 26 28
4. g Y3l G B Tl Ureiar 26 28
5. Cultivation technology of Shitake mushroom 65 33
5. e g @ Wl v 65 33
6. Cultivation technology of milky mushroom 26 35
6. ST W $1 Wl gt 26 35
7. White button mushroom under natural condition 141 127
7. ypide aRRefAl & fdfa wd 9 g 141 127
Total 440 462
ao 440 462
Grand total of DVDs sold 902
I 1 AL BT T G 902

Work related to e-learning material

Directorate of mushroom research updated
an e-learning portal which includes information
related to the cultivation technologies of different
mushrooms, post-harvest technologies, pests and
diseases and utilization of spent mushroom
substrate. 10 videos on basic concepts of
mushroom cultivation, project preparation and
farm design were prepared in collaboration with
Cdac, Mohali, Punjab (Table 3.3). The details of
the subjects and experts of videos id given herein
below:

ICAR-Directorate of Mushroom Research
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S—of=i G 9 gefea ek

AP — Gr JEU femerd (ICAR - DMR)
ERT S—A1T UIid el BT Jred= g1 17 fored fafa=t
ATRfSIEl Ue AT T We TR YR B STAMRTT
| AR SHGRT WA 8 | A8 (C-dac), AR,
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Table 3.3. Details of video on basics of cultivation of major cultivated mushrooms

diferst 3.3. @l foy T y@ g 31 Idl & IRMS gsdal w Aifsart &1 faaor

Topic Expert Name Drive Link

s faetas &1 W gisa fo®

Introduction Dr.V P Sharma https://drive.google.com/open?id=1rAfhrsCL3czNv20Ppx15vtl-Zhg6Ln07
uR=g S did ot https://drive.google.com/open?id=1rAfhrsCL3czNv20Ppx15vtl-Zhq6Ln07
Basic concepts Dr. B L Attri https://drive.google.com/open?id=1_a8mi6ohm6nBzxAY3LCmte4nNmCI7V-7
TV SRR SICIRYC IR e https://drive.google.com/open?id=1_a8mi6ohm6nBzxAY3LCmte4nNmCI7V-7
Technical details Dr. Anupam Barh https://drive.google.com/open?id=1p57mifB3ZyHSh9bnUDOZEkeQ8xuuWci7
Tt faaxoT Sl IquE I8 https://drive.google.com/open?id=1p57mifB3ZyHShSbnUDOZEkeQ8xuuWci7
How to open Dr. Shwet Kamal https://drive.google.com/open?id=1YvqLIXgCjlCy8GLtPwNeKtdkco29z08M
DA 3T N Sl wad HAd https://drive.google.com/open?id=1YvqLIXgCjlCy8GLtPwNeKtdkco29z08M
Imp Points Dr. Yogesh Gautam https://drive.google.com/open?id=1Smtlew3b0-9KrVvflhyZClugXNBZ9mJL
Ayl fawg ST Irrer | https://drive.google.com/open?id=1Smtlew3b0-9KrVvflhyZClugXNBZ9mIL
Trouble shooting ~ Dr. Anil kumar https://drive.google.com/open?id=1d3hz3VIFDkDuSOqNf8xsESdpVFeNw3bg
TR AR Sf. AT /AR https://drive.google.com/open?id=1d3hz3VIFDkDuSOqNf8xsESdpVFeNw3bq
Customer Dr. Anuradha Srivastav ~ https://drive.google.com/open?id=15-gdUGwYpC2e0bRie 1TmIApRCIFsV55t
satisfaction

ITHIFT B Afe ST rREn Hardg https://drive.google.com/open?id=1S-qdUGwYpC2e0bRie1TmIApRCIFsV55t
Project report Dr. Shwet Kamal https://drive.google.com/open?id=1ELOGWBTEdO3wOI0cIMBY_ecEP8-j6Bbqg
and finance

gRarer Rare S 2dd HAc https://drive.google.com/open?id=1ELOGwWBTEdO3wOIOcIMBY_ecEP8-j6Bbq
g faca

Paddy straw Dr. Anil kumar https://drive.google.com/open?id=1gFqM4G0OYBmM1RtAH8pMy_3blzrvCk8sdE
mushroom

& YalTel H Sf. el /AR https://drive.google.com/open?id=1gFqM4GOYBmM1RtAH8pMy_3blzrvCk8sdE
Button mushroom  Dr. Shwet Kamal https://drive.google.com/open?id=1uj4PyjghfDbuYvSZj3TAy6Y_ vROtcjnt

dcd gH S, 2dd HA https://drive.google.com/open?id=1uj4PyjghfDbuYvSZj3TAy6Y_vROtcjnt

Production data of total mushroom production
was compiled of different states of India for the

9 2019 & foly 9RA & faf=1 =T & [T G
SIS & 3Tl Pl difeldl 3.4 H TIAT AT 2|

year 2019 and is shown in the Table 3.4.

Table 3.4. Details of mushroom production (tonnes) during 2019-20 in different states of India

AT 3.4. 99 201920 & SR 9RA & A= WAl 4 G IR T )00

S. State Mushroom Production S. State Mushroom Production
No. (tonnes) 2019-20 No. (tonnes) 2019-20
D, IS Y Sdre (c) 2019—20 HE. IS Y Scdre (c) 2019—20
1. Andhra Pradesh 3650 4. Bihar 15280

1. SR U™ 3650 4., fe=r 15280

2. Arunachal Pradesh 60 5. Chhattisgarh 1050

2. IrEUTEd Ul 60 5. BAREE 1050

3. Assam 1200 6. Delhi 3160

3. 3 1200 6. facel 3160
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S. State Mushroom Production
No. (tonnes) 2019-20
D, IS Y Scdre (c) 2019—20
7. Goa 6400

7. Tar 6400

8. Gujarat 14000

8. ORI 14000

9. Haryana 20050

9. R 20050

10. Himachal Pradesh 15600

10. fEwrEe U= 15600

11.  Jammuand Kashmir 1500

11. ¥ — HIR 1500

12. Jharkhand 3000

12. SIRYTS 3000

13. Karnataka 1220

13. Hlcd 1220

14. Kerala 910

14. @ 910

15. Maharashtra 19000

15. ¥R 19000

16. Madhya Pradesh 500

16. I U= 500

17.  Manipur 70

17. AR 70

18. Meghalaya 35

18. T 35

19. Mizoram 65

19. faciRH 65

ICAR-Directorate of Mushroom Research
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S. State Mushroom Production
No. (tonnes) 2019-20
HE. IS Y Sdre (c) 2019—20
20. Nagaland 405
20.  FINICITS 405
21. Odisha 19532
21. nfsem 19532
22. Punjab 18000
22. UOE 18000
23.  Rajasthan 13400
23.  XISTRIH 13400
24.  Sikkim 6
24, fafdwa 6
25.  Tamil Nadu 11475
25. dffe Arg 11475
26. Tripura 120
26. 9w 120
27. Uttarakhand 14200
27. ScNGUs 14200
28. Uttar Pradesh 9700
28. SR U 9700
29. WestBengal 7500
29. Uf¥EH A 7500
30. North East, Delhi, Chandigarh 3650
and others
30. SaR-Yd, faeell, @vshe v@ 3650
SR
Total 201088
@l 201088
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4. AICRP (MUSHROOM) CENTRES
4. 3BT FURCTIA AR R SIFRAE ARG ooz

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

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

The Old Centres are

Coordinating Centres

1. ICAR Research Complex for NEH Region,
Barapani

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

3. Punjab Agricultural University, Ludhiana

4. Tamil Nadu Agricultural
Coimbatore

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

6. CoA, Mahatma Phule Agricultural University,
Pune

University,

71

<9 & fafr=T Py Siefary &l 3 g srgaeT
FeeTera e 59 Bl gIRT [ABRI &1 T8 drenfirfdar
BT TG0 PR AR ITBT TR B AT A1 &
T PV YTl & AT—TT HHvsY HiY & w9 H
G AT WA DI YAfeld Bl & Igavd ¥ faid
01.04.1983 P BTl GIIYT AT & SR IfRIe
AR AT R STHeT YRATSHT Bl YR fda
AT o | SHPT G G JJA eererd, drer
(et wrawn) | AT T o1 | R, WhsTy — gH
ST e gRT uRASTHT FH=dd & w9 § A
Frd e omar & fed R wwfaa ge
ST URATSTT o ARSI H ST Gl bl / Fehr
i, B ST, Hel WReT0T SUTT Ud Hhaaia]
RN | IS BN At &1 a9 HAT1 3IR a5
RS TR0 BT FRM! BT § RFdT Seew <o #
Gr BT IS, IATEDHAT AR ST BT IS 7 |

IRY ¥, 3Rl R |Af~ad G GuR - aRaTT
Pl Gl T Dal b A URA {HAT TAT o7 | IRET
TGRSR AT & SR, 397 IR H RS U JHfad
Pal 3R Al FeArfl bl BT enfiet T 721 3R Bofrdre
T PI BT o1 TN | T, iRt IR FHfad
G ST IR & eI et 23 AT g T
9 \EAR &7 SRR & oI & 9 TR € —

R D
Ggl~ad &<

1. SR Y4l Gdd &5 @ ol 9Ty &1 Iae
TRYR, JRTITHT

2. @l &F & folu 9PHargu &1 rgdas uReR

3. Uoe Py favafdereaa, R

4. Afe g P fawafderner, drwcR

5. SNEL 9d HfY g dreife faeafderer, daaR

6. P PN FARIIUTAY, AT Feol PV fIeafdamey,
s
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7. Indira Gandhi Krishi Vishwa Vidyalaya, Raipur

8. Maharana Pratap University of Agriculture
and Technology, Udaipur

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

11. Orissa University of Agricultute and
Technology, Bhubaneswar

12. Rajendra Agricultural University, Samastipur,
Pusa

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

Cooperating Centres

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

New Centres Included During XlII Plan

Coordinating Centres

16. ICAR Research Complex for NEH Region,
Sikkim

17. ICAR Research Complex for NEH Region,
Arunachal Pradesh

18. ICAR Research Complex for NEH Region,
Nagaland

19. ICAR Research Complex for NEH Region,
Manipur

20. ICAR Research Complex for NEH Region,
Mizorum

21. ICAR Research Complex for NEH Region,
Tripura

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

23. ICAR-Indian Institute of Horticultural
Research, Bangalore

24. CSK HPKV, Palampur
Co-operating Centres

1. ICAR-VPKAS, Almora

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

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

ICAR-Directorate of Mushroom Research
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7. gfexr T oY fawafdererd, QR

8. HERIUN UdId $fY Uq Urenfie fazafdernery, SeagR
9. P FEIAT™, B PV fawafdemery, deatra
10. et =Rvr RiE gRamon $iY favafderem, AR
11. 3ifsen HY g Uenfre! fwafderad, yamear
12. Ioi= HY fTeafdered, aigR, @, R

13, IETATT UG aIfia] wETderad, e Py
fawafdene, urfrarc

14, TIQSTGHT, JRI
TET P

15. Sf. I18.09. RER IR Ud arfaT fagafdene,
S, AT (feerae uew)

12dY FioHET & SINE e F¢ o
Ggl~ad &<

16. SR YdT G &5 @ ol Wy BT A
IR, Ryfdnd

17. SR YdI Gdd &5 & folg 9Ty &1 ITHe
URER, AT Ul

18. SR YAl T &5 @ folg Wy BT ATHeT
, MTeivS

IR

19. SR YdI AT &5 & ol 9Ty BT ATHe
&R, AR

20. IR QAT YR &3 & oI AIHargy o1 STIAeT
aReR, feiRa

21, IR QAT YR &3 & oI A1hargy o1 STgae
aReR, g

22. WIPATI — Da1g G HiY ST R, Ui
IR, A g fFpER

23. 93U — YRR RIS A, T

24. AUED TAUIDA], ITATHYR

GET B

1. W3y — fader< dedi Py e e,
TS

2. I FER PN g 9 drenfirer i,
ZINRN

3. I FER PN g g drenfirer i,
ST
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Assam Agri. University, Jorhat 4. 3TA PV fIeafdemer, SRee
5. i/zlardar Ballabh Bhai Patel Uni. Of Agri & Tech., 5 WWH@W?@HWW@@W,
eerut S

Bidhan Chandra Krishi Viswavidyalaya, Nadia

7. Sardarkrushinagar- Dantiwada Agri. Uni.,

6. fdur a== Sy fAvafderery, wfsan, uf¥=m §urer

Dantiwada 7. WURER PR SqdreT Y fawafdener, Saarst
8. Prof. Jai Shankar Agri. Uni., Rajendranagar, 8. T o/ YR PN Reafienem, woig TR SexmETe
Hyderabad '

Visits to mushroom units undertaken by Dr. V.P. Sharma, Director, ICAR-DMR, Solan for the year 2019-20
g 201920 & IRME Sf. A wHl, FRYP, AHITI—GH FTHE FRATAT (ICAR - DMR), Hid §RT G gH1saAl

BT <RI
S.No. Place Farm visited
B R B BT IIRT
1. Paonta Sahib (HP) Himalayan International Mushroom Farm at Paonta Sahib. Some incidence of wet bubble
and mismanagement problem was there.
1. SICCISIIEE] urdeT Hifeq § fRATed SeRMd YW BT 99 99d AT B HY TPIU R HYEE B
(fRmrarer wee) TRT UTS TS
2. Dehradun (Uttarakhand)  Mishra Spawn Lab, Dehradun, Advised to maintain hygienic conditions.
2, TEIG (STRIETS) s W9 o9, JEIgH—wreIe) uRRYfET &I a9 @9 &1 Folls &1 T3
3. Dehradun (Uttarakhand)  Flex Foods Pvt. Ltd. Wet bubble problem was identified.
3. eI (STRIETS) Holdd hed Ul fafices—1 q9d I & FART BT ygaH Bl T
4, Dehradun (Uttarakhand)  Soumya Foods Pvt. Ltd., Dehradun. Set-up for Cordyceps cultivation having good crop of
Cordyceps.
4. TEI (STRIETS) A wEd Ul fafics, SEeRIga— @i @ 38l Bd & U #/eiew $I Wl Bg
i @ TS
5. Imphal (Manipur) i) Puneel Mushroom Farm at Malam, Imphal West
ii) Salai Mushroom Farm of shiitake Mushroom cultivation
iii) Divoncha oyster mushroom farm in ImphalSpore problem of green mould found in all
the three farms.
5. S (ATR) i) wed, afREHl ST H g g| wH
i) Rerd g/ &1 Wl &1 9 gE B
iii) 3FBTel # faai=ar JMURex g BH W1 1 B H &8 Bha 31 0] G941 U18 T8
6. Shillong (Meghalaya) i) Visited integrated mushroom farm at Umiam
i) Visited Mushroom growing facilities of Deptt. of Horticulture, Shillong. Problem of green
mould found in oyster mushroom farm and no problem identified at white button mushroom
farm.
6. fRretiT (Ferer) i) S, AeTer # Udied gW BE
ii) IETAT oM, R, FETed @ gW dedR gAY e’ W B H 8 BhE Bl
AR 18 TS 98 ¥9d 9ed GH W W P TERT T8 U8 T
7. Palampur (HP) i) Visited Indo-Dutch Compost Facilities at Palampur.
i) Visited a mushroom farm of Mr. Mankotia at Gaggal, KangraNo problem found at both
the facilities.
7. T gR (fBArEe Uown) i) UTMYR W SS9 dHRe gy
i) TS, HITST H A AADICAT BT G ®BH I RIF R DS FAT Tl U5 T8
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S.No.

Place
RITH

Farm visited

B BT QINT

8.

10.

10.
11.

11.

12.

12.

13.

13.

Bhubaneswar (Odisha)

qaeaR  (3nfeem)

Srinagar (J&K)

TR (9 9 HHNR)

Ranchi (Jharkhand)

I (SIREUS)

Samastipur (Bihar)

IR (fd8R)

Udaipur (Rajasthan)

SR (ASTRIT)

Ludhiana (Punjab)

SIERIGICNIE)

i) Visited Sri. Gurudev Sapwn Unit of Sh. Vijay Kumar Sahu at Lambodarpur, Dhenkanal.

i) Visited spawn unit and mushroom unit of Mr. Ajay Kumar Prusty in Indipur.

iii) Visited Kishan Mushroom and Spawn Unit of Sh. Dilip Kumar at Muduli.

iv) Visited and met Sh. Ganesh Singh who is providing low cost machinery to spawn units
at Indipur. No problem, growers complaint low yield as they were using bed method for the
cultivation of paddy straw mushroom. Motivated to use indoor method of composting.

i) TEIRER, b H S 5 {AR g, @ A THed Wi gfhe

i) 3R ¥ 2 oo BAR WRE) @) ST gBIE U G TS

iii) ggell # =N faeliy HAR & fodAH g vd IS sdbls

iv) SRIGR ¥ ST SHISAl P TR AR U Bl arel 371 T01e fH8 & g B
PT 3R IR ITH GATHIT Pl THAT el U5 T8 | IGHI - HH IuSl Bl Rbrad B
Hiifs I7P R &9 YoTdl Gl $I Wl § RN AT P71 ITART fobar S &7 o | SAread!
BT W AT FHRT TIR B BT 3SR Iy &7 SuaT o= & forg v fawar |

Visited spawn laboratory of Ms. Babar and six mushroom units at in Badgaon, Dodhpatri
and Srinagar. Spawn lab under construction gave technical guidance. No problem found in
above mushroom units.

ST, R qr SR # Gl aTeR o SIS YANTITST U B gH SHhISAT BT QR
fopar | FRfomERs sfes= TaRTee & oy dabiial ARfeei ye fhar T | SR g=
Tl W P WA T8 0 |

Visited mushroom farm of Mr. Shubham at Ranchi. Wet bubble disease found in button
mushroom.

I o I B g BH-ded gH § 9 99 I B GERT 9IS T

i) Chhapra, Bihar and inaugurated Thakur Mushroom Farm.

i) Visited the mushroom farm of Mrs. Manorama Devi near Muzzafarpur. No problem
found in the above two farms.

i) BT, f98R # SR 7eed WM &1 Igared fohar

i) OIRERYR & e s FRAT <l & e B Bl SRT AT | SWiad &l B H
BT T AL U T |

Button mushroom farm near Nath Dwar being run by three unemployed engineers. No
problem even using long method of compost. Advised to switch to short method of
composting.

T RIR SNRRE §RT AUER & e aarar S W8T 98- Gr B | HHRe &) ofdl
fafer BT ST A & qravie Pl FIAT T8l TR T8 | HURE IR PR B BT
faftr @1 S B Fomr & T

i) Randhawa Mushroom Farm near Batala, Punjab.

ii) Mushroom farms in Dairywal village of Mr. Dilbag, Mr. Pehwa Singh and Sh. Tarsem
Singh.

iii) Mushroom farm of Mr. Khushwant Singh at Bhatik and another at Tarskha.Some incidence
of wet bubble was found in two farms.

i) 9eTe, 9 @ e Jumar R wE

i) SaaTer g H§ #ft faqarT, s ugar RiE wd o awm R @ gR wE

iii) WTfed # o GerEd e ok TRTET d Udh o G M &l B H T4 d9d T B
B P @ B e |

ICAR-Directorate of Mushroom Research
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S.No. Place Farm visited

B, X B BT IRT

14. Ludhiana (Punjab) Mushroom Farm of Mr. Rajeev Mahajan and kalan about 30 kms from Ludhiana. Under
construction technical advice given

14. GIERIEINCEIE)) QAT | T 30 fheArier g M RISl HESH Ud deld & gr B | i & forg
TPh-Td! AATE T TS |

15. Raipur (Chhattisgarh) i) Oyster mushroom farm of Ms. Pooja Shukla
ii) Button mushroom farm of Mr. Kakkar.
i) Oyster mushroom farm of Mr. Saurabh Changez about 120 kms from Raipur.In oyster
mushroom farms no problem was there whereas in button mushroom farm some labour
problem was thee.

15. AR (BIAITR) i) g gol Yaer BT YR g B
i) 57 Paps B 9c G BT
iii) YR A AT 120 fharfier ¥ 57 AT S BT AR G BH AR G
BR H BIg AT TRl 9IS TS Sdid 9ed W BH H AgY! Fadll e aawy off |

16. Hisar (Haryana) Oyster mushroom farm and one button mushroom farm (Saini Mushroom Farm). Low
temperature in oyster unable to get crop due to low temperature, in button mushroom no
problem was found.

16. BER (8Ramom) YRR G B TAT VS g G BH (T G BH) HF TUHME D HROT AR GH
# wad el 8 U WEfh 9 g H B aEr T8 U TE |

17. Pune (Maharashtra) i) Tirupati Balaji Mushroom Farm at Baramati. No problem found.
ii) Navlakha Mushroom Farm on the way to Pune. Wet bubble disease

17. qul (HBRTSS) ) IR ¥ el el gE wr-aE 9 T8 08 TS
i) QU AN R FAqeRdT YR BR—TH 99 I B FHIT UE TS

18. Pune (Maharashtra) i) Spawn laboratory at Rajgurunagar
ii) Vaishnavi Agrotech Mushroom Farm at Pune.No problem at both the unit.s.

18. Ul (TERT) ) CHTR, O 3 S YANTeIar
i) 9o H dUdl YUIcd GR B Sl 3H1edl H Py GERT T8 Ul TS |

19. Patiala (Punjab) Mushroom farm of Mr. Sahil Bansal at Patiala. Wet bubble disease found.

19. gfearen (GorE) ufearar H 50 Aifed 99 BT G BH S8l 9 99d T DI GART U T

20. Naldehra (HP) Farm of Sh. Kamal Pal near Naldehra. No problem found.

20. ArereENT (RAMEe U9  ATeeey] ® fAdc 3l $Hd 9Ta BT BH-dIg GHT 8l U8 T

21. Port Blair (A&N Islands)  Three oyster mushroom farms at Port Blair. No problem found.

21, UI¢ @R (feHH T ¢ @R # A TR gH BhE-PlE IERT T8l urs T

PR guE)

22. Basantpur (HP) One button mushroom farm at Baldeyan of a young entrepreneur, no problem found.

22, GEAR (BHE@ uew)  desdE H UP YAl SH Bl UP dcd G BH-Bls GHW T8l Ulg T8

23. Jubbarhatti (HP) Mushroom farm of Sh. Gian Kashyap in village Sayari—No problem found.Mushroom farm
of Sh. Tej Ram at Garu — Wet bubble disease.

23. Jerece! (Barad usen) Ma JArl | s S9 $eIU Bl W BH-—dls FHWT T8l Ulg g T H 3 a9 6T B

G B — TH 99 0T
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5. LIST OF PUBLICATIONS
5. Jep1LTE a6t at

Research papers

A Barh, VP Sharma, SK Annepu, S Kamal, S
Sharma, P Bhatt. 2019. Genetic
improvement in Pleurotus (oyster
mushroom): a review. Biotech, 9 (9): 322

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

Anupam Barh, VP Sharma, Shwet Kamal,
Mahantesh Shirur, Sudheer Kumar Annepu,
Anil Kumar and RC Upadhyay. 2019.
Speciation of cultivated temperate and
tropical Pleurotus species —An in silico
prediction using conserved sequences.
Mushroom Research, 28 (1): 31-37.

Attri, B.L. 2019. Cultivation of temperate
horticultural crops a boon for the farmers
in Kumaon region of Uttarakhand-A success
story. Progressive Horticulture, 51 (1): 99-
100.

Dabral S, Yashaswee, Varma A, Choudhary
DK, Bahugun RN, Nath M (2019) Biopriming
with Piriformospora indica ameliorates
cadmium stress in rice by lowering
oxidative stress and cell death in root cells.
Ecotoxicology and Environmental Safety,
186,109741.

S Kamal, VP Sharma, M Gupta, A Barh, M
Singh. 2019. Development, evaluation and
characterization of browning-resistant
hybrids of white button mushroom (Agaricus
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10.

11.

12.

bisporus) Indian J. Genetics & PI. Breeding,
79 (1 Suppl 131): 140.

S Kamal, VP Sharma, M Gupta, A Barh, M
Singh. 2019. Genetics and breeding of white
button mushroom, Agaricus bisporus
(Lange.) Imbach.-A comprehensive review.
Mushroom Res., 28(1): 1-22.

Sharma VP, Kumar A., Barh A, Kamal S and
Kumar S. 2019. Adaptability and Trait
Stability Analysis in Volvariella volvacea
(Paddy Straw Mushroom). /nt. J. Curr.
Microbiol. App. Sci. 8 (4): 1462-1471.

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

Sharma, V.P., Kamal, S. Kumar, A., 2019.
Mycoparasitic and competitive nature of
different yellow mould fungi against button
mushroom (Agaricus bisporus) mycelium
revealed by enzyme and volatile markers. /
Mycol Pl Pathol, 49(4): 36-41.

Sharma, V.P.,, Kumar, A., Kumar, S., Barh, A.
and Kamal, S. 2019. Substrate sterilization
with  thiophanate-methyl and its
biodegradation to carbendazim in oyster
mushroom (Pleurotus ostreatusvar florida).
Environmental Science and Pollution
Research, 27: 899-906.

Srivastava, A., Attri, B.L. and Verma, S. 2019.
Development and evaluation of instant soup
premix using oyster mushroom powder.
Mushroom Research, 28 (1): 65-69.



13.

Srivastava, A., Siddiqui, S. and Attri, B.L.
2019. Shelf life and quality of guava
(Psidium guajava) affected by chitosan
based coating. /ndian J. Agril. Sci., 89(12):
2003-8.

(ii) Technical/Popular articles

1.

Attri, B.L., Srivastava, A. and Sharma, V.P.
2019. Production, postharvest management
and value addition of mushrooms.
Agriculture & Food. e-Newsletter, 1(7): 24-
29.

g o L 2019, HIRH UfSTRATBRS
(TEraiaRTrSes) Jad ol & el | Yo FHraR
e (werew fagw®), 12 Rawx, 2019
TS 7 |

o1 SITeT I3 3IR SR Sarad. 2019, Ulfted
Tq 3R SR U | R WA | @A 72
(6): 7—81

(iii) Technical bulletins/books/folders

1.

Srivastava, A., Attri, B.L., Arora, B., Verma,
S. and Sharma, V.P. 2019. Mushroom based
bakery products. Folder (English). ICAR-
Directorate of Mushroom Research, Solan
(H.P.).

|qAR FAR, I @ o q ST FAR. 2019.
AR Gr ST H blgl g HebrST AR Lol
&1 AT el FHrER RIdwR: 20, 2019.

HAT FAR, AT AR g € Tbel AT 2019,
¥ad ¢ G Bl el gl 9T (I 99d
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fESioN): U™ 9 Uded Wicex (3Ue). 38 T
T R, GH A e, e (Tedl) |

Cultivation of shiitake mushroom by SK
Annepu, VP Sharma, S.Kumar and A. Barh.

Folder on Cultivation technology of
Cordyceps militaris by Dr. Satish Kumar.

Folder on cultivation technology of monkey
head mushroom by Dr. Satish Kumar.

(iv) TV programme

1.

qYwH @1 diftedpar gd SRl T[0T A Live
phone in (studio based) programme through
Doordarshan, Shimla on 26.08.2019 given
by Dr. BL Attri.

Four TV programmes were given by Dr. VP
Sharma on i) 17.05.2019 on Kisan Channel,
ii) 20.05.2019 on DD Kisan, iii) 10.06.2019
on Doordarshan Kendra, Shimla &
iv) 06.12.2019 on Doordarshan Kendra,
Shimla.

(v) Book chapter

1.

Anupam Barh, Babita Kumari, Shweta
Sharma, Sudheer Kumar Annepu, Anil
Kumar, Shwet Kamal and Ved Parkash
Sharma. 2019. Mushroom myco-
remediation: kinetics and mechanism Smart
bioremediation technologies microbial
enzymes. Ed. Pankaj Bhatt. Academic Press
publications, pp. 1-22.
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6. APPROVED ON-GOING RESEARCH PROJECTS

6. BN YA FEJAENT AT

On-going Research Projects of ICAR-DMR, Solan (H.P.) for the year 2020-21
AIHAJU—GH JITH e, dra+ § a9 2020—21 4 9« @1 uRAGAY

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 gfRATSTET 3afer / RIS
IS 31 IgwIfa feoqofy @1 gda=
T (BR Rerfar
arEl /) ohr
f& asfera
EEIECFAN
iR R
DMR-2015-1 Geneticimprovement of Dr. V.P.Sharma, 165.00 lakhs April, 2015 Completed.
Mushroom: Linkage mapping Project Leader to
Dr. Anupam Barh, Pl March, 2020
Dr. Shwet Kamal, Co-P!I
Sh. Rakesh Kumar
Bairwa, Co-PI
SIUWIR—2015—1 Qi § AgaRId QR ge < 41 a1 o, ® 16500 @ WA, 2015 Yo7 &1 gAI 2|
o1 fofast HUT RIS =T | AE, 2020
T ITRIH
S ¥9d HHA, AHIA
o AT FIR
a1, A3
DMR-2017-7 Development of Novelvalue  Dr. Anuradha Srivastava, Pl Rs.14.00 lakhs ~ October, 2017 Completed.
added products of mushrooms  Dr. B.L. Attri, Co-PI to
and their evaluation during March, 2020
storage
SITHIR—2017—7 G & ool ol afid Sarg f. RN #fiarda, ¥1400 ARG IACER, 2017 O B gA B
3R ITHT WSRU & ARM A IRD A A, 2020
i Sf. 91Ul 3, HHI
DMR-2018-2 Substrate formulation and Dr. Satish Kumar, PI-1 Rs.44.95 lakhs April, 2018 On-going
standardization of cultivation Dr. V.P. Sharma, PI-2 to
technology of different Dr. B.L. Attri, Co-PI April, 2021
mushrooms Dr. Anil Kumar, Co-PI
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SUHRIR—2018—2  FALE TR Ho1 g faft=  Stwcder FIR, w4495 @ WA, 2018 W T W& B
IR DI Wl Thild Bl A IR 3V, 2021
HIASDIBROT ST R
T ITRTEH—2

SIRICIRYS M MK
Sf. AT BAR, A3

DMR-2018-3 Geneticimprovement of Dr.V.P.Sharma, 249.30 lakhs April, 2018 to On-going
mushroom Project Leader March, 2021
1. Strainsimprovementin Dr. Anupam Barh, PI
Pleurotus species Dr. Shwet Kamal, Co-PI

Dr. Anil Kumar, Co-PI
2. Strains Improvement of Dr. V.P.Sharma, P
Shiitake mushroom Dr. Shwet Kamal, Co-PI
Dr. Anupam Barh, Co-PI
Sh. Rakesh Kumar Bairwa,Co-PI
3. Strainal Improvementin Dr. Anil Kumar, PI
Volvariella volvacea (Paddy (Till Oct., 2019), Co-PI till date

straw mushroom) Dr. Manoj Nath, PI (w.e.f. Oct.2019)
Co-PI (till date)
Dr. Anupam Barh, Co-PI
4. Development of high Dr. Shwet Kamal, P!
yielding strains of button  Dr. Anupam Barh, Co-PI
mushroom Sh. Rakesh Kumar Bairwa, Co-PI
SITHAIR—2018—3 Gl H JMTARId IR ISR ¥24930 R 3IAUA, 2018 ECRGIS
GRAST =T A 37, 2021
| wREE YR S W < oW §,
4 R T IRD

<. 29d HHA, FHIA
Sf. AT BAR, A3
2 R g9 & ¥ SUCTRR IC
@R T RIS
Sl ¥9d B, AHIA
S IgUH §S, W3
# B FAR SRaT, HH3T.
3. dicaRell AR (Qone  Sf S1fe FHR,
) H B GIR T A<D (STRER 2019 Th)
g FFIA (¥1d D)
Sl A AR, § AARD
(@R 2019 %)
Sl U de, W3
4. 99 g Pl QT IUS S WA PA,
o ATl Tl BT fdB q e
Sl U de, W3
# B FAR SRaT, HH3N.
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DMR-2018-5 Holistic management of

selected diseases/pests of
different mushrooms

faf=1 wwt & =afd i/
Pl BT FHT Y

SITHIR—2018—5

DMR-2018-6 Standardization of cultivation
technique for Morchella

mushroom

Hibell g & forg Tt @t
TPl BT HTDIBR

SITHIR—2018—6

DMR-2019-1 Effect of different packaging
material on the shelf life of
button and Oyster mushrooms
during storage

HERU & SR de 3R
R G B AH oG W

fafi=T YBSHT AR B W

SITHIR—2019—1

DMR-2019-2 Development of Mushroom
and Millets based value
added products

G 3R qORT & o afeid
el &1 faw

SITHIR—2019—2

DMR-2019-3 Impact Analysis of ICAR-DMR
on the Mushroom Scenario
of the country.

< B HASH IR W
STEAVIAR—SIYHAR BT
T faeryor |

SITHIR—2019—3

Dr. Anil Kumar, PI Rs.34.5 lakhs 1 April, 2018
Dr. V.P. Sharma, Co-PI to

Dr. Satish Kumar, Co-PI 315 March, 2021
Dr. Shwet Kamal, Co-P!I

Dr. Manoj Nath, Co-PI

(w.e.f. Oct.2019)

S, I FR, ¥3450 @G 1 37, 2018
T RS ¥ 31 W4, 2021
S odn i e, |gan

Sl A HER, FH3IA.
<. ¥9d HHA, AHIA

S TS AR, FS

(TaRIER 2019 ¥)

Dr. Anil Kumar, PI Rs.26.00 lakhs 1t April, 2019
Dr. Satish Kumar, Co-PI to

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

31 March, 2022

S e FR, ¥2600 @@ 1 3, 2019
T RIS ¥ 31 W, 2022
Sl A BER, FH3IA.
S TS AR, FS
(TaRIER 2019 9)
Dr. B.L. Attri, P! Rs.14.00 lakhs July, 2019
Dr Anuradha Srivastava, to
Co-PI June, 2021
S fivd o, ¥1400 ARG Gells, 2019 ¥
EEC e S, 2021
Sl AR 2NaRaTd,
|y
Dr. Anuradha Srivastava-Pl  Rs.1.9 lakhs October, 2019
Dr. V.P.Sharma, Co-PI to
September, 2020
Sl AR 2MaRaTd, %6.1.90 oG JICER, 2019
T RIS ¥ R, 2020
a0 e, |gan
Dr. Yogesh Gautam, Co-PI  Rs.21.00 lakh 1t April, 2019
to
31t March, 2021
S, AT A, ¥2100 A 1 AR, 2019
T RS ¥ 31 W, 2022

On-going

ECRCR

On-going

ECRCR

On-going

Il BT Bl

On-going

Tl W& B

On-going

GRS
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On going externally funded projects for the year 2019 in respect of ICAR-DMR, Solan
AIHIAYI—GH IJqHE FReme, dia 4 a9 2019 # I« I argam faq uifda aRArs=mg

Title of the Project Pl of the Tentative Period/ Funding Agency Present Status
Project Cost of the Remarks of the Project
Project (Rs.)
aRatesT &1 2fide = D aRATST Jafer / R aRFreT 31
@) AT fewofy qrefl 1T qda Rerfa
ana (PR
arEr /) Shr
fo defe@
EEUECN
U R

1. “Collection and character- Dr.V.P.Sharma-PI, Rs.1,45,42,960.00 01.10.2019 DBT’s Twinning On-going
ization of indigenous Shiitake Dr. Sudheer Kr. (ICAR-DMR, Solan to 30.09.2022 programme
(Lentinula edodes) and DNA  Annepu, Co-PI Rs.36,72,120.00)
barcoding of Oyster (Pleurotus ~ Dr. Anupam Barh,
sp.) mushroom germplasm for Co-PI
commercial exploitation” Dr. Shwet Kamal,
Co-PI
1. e R (ddiger Sf. didl. v, %.1,45,42,960.00.00 01.10.2019 SIS @I ECIRCI
gelew) SR NI (Gv/cw  H7F e (MTHergu—wgar] 1 9 30.09.2022  TIMT BRIGH
wie) G SEESH BT 3 gIR BEAR %6.36,72,120.00)
TS oM B flg AI8 =Y, AHI;
q A& | Sf. IAUA I3, qHI.
Sl ¥ad HAA, FHI.

2. Cultivation of Cordyceps Dr. Satish Kumar-PI, 01.10.2019 DBT On-going
mushroom Dr. V.P. Sharma Co-PI to 30.09.2022
2. PINSIHTT AIFH BT IGH Sf. Al HAR 01.10.2019 SIEIEE ECIRGI
R IAAD A 30.09.2022
S didn e,
.93
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7. CONSULTANCY AND ADVISORY SERVICES
7. QR 3R QAEwR AaS

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

Advisory services through website, Mobile
apps, emails, telephones and face-to-face
interaction on various aspects of mushroom
cultivation, training and marketing were
provided. On an average 15-20 queries per day
were received either by mail/ phone/ personal
visit and were replied. Majority of the queries
were related to training programmes followed
by mushroom cultivation technologies and its
marketing. The groups of farmers from different
states and students of various colleges visiting the
institute were briefed regularly about the various
facilities and services rendered by ICAR-DMR,
Solan. More than 3800 farmers, students and
other visitors were attended at transfer of
technology section of ICAR- DMR. Out of which
94 group visits (of visitors more than 10 in
number), and more than 100 visits of persons in
groups of less than 10 were conducted to the
DMR Museum and other facilities of the center
as well as talks were delivered on mushroom
cultivation technology to them (Table 7.1). Some
of the major groups visited the institute are
mentioned below:

Table 7.1. Farmers and group visits in ICAR-DMR 2019-20

fPa Il /g IAURSDI / ATTATRAT / dRISTR
Jaral & Rl |arg

G DT W, UfRIETor Ud Arebie T o [ uggsi
R J9NTSE, HIATSe VR, $—Hdl, ColhI eI §exd
URIRGAT d3P1 & AT | URER HaTY YT B
T | e W ufafes sfiaas 15—20 Rrsmamit &
T /B /ol SRE & Jreg| | ure far T siR
IPhT FAITTTh IR faar 7| srferprer R
3FIaT U U HRIGAT & IR H Ud dgURI= Gl
BT Tl Grenifdal 3R e AT I Haferd o |
HRI BT SRT B3 arel =1 wroat & faramt sk
faf =1 ®fetoll & BEI W@ & i $9 9
AHIY — G JHU 32T (ICAR - DMR),
SATel §RT U @ off 381 fafi= giaemasii va damait
P IR H Flerd SEeRI <1 TS | fel HeThR 3800 A
T 31feren fhami, BT 31R 31T ST dI -1 HIH3TIT
— g gAY e (ICAR - DMR), Sleld &
GINAT®T SXRAAROT SITANT BT IIRT BT | 370 & 94
e (9 W M AT H ANTIP) MR 7 PI HAT
| HH el FE! H 100 Y 1% @faqai 7 SwHeR
RISTIH BT 3R B7x DT 3= G Bl T qoI
A1 & I W H B W Urefdl uR ardie
JId @1 TS (ATfeTT 7.1) | HLRAH BT SRT B arel

qIferst 7.1. 95 2019 & SRM HIHITY — G JFAUE FRMAT (ICAR - DMR), HidH # SRT &= d1d fHa wd

e
S. No. Name of Group/d¥Hg &I H No. Date
%9, e e
1. Students from Kot Shera School/®le ¥RT faamed | B= 40  01.01.2019
2. Farmers from KVK, Dhaula kuan (HR)/&f fasm &=, ¢ @er (gRamem) | feam 18  09.01.2019
3. Farmers from UHF, Nauni/drTar=T Td dif<ie! faeafdened, S0, feame ueer 3 feam 27  09.01.2019
4. Farmers from Development Foundation, Delhi/Sdeiufe BSUsIH, fecell & fham 19  10.01.2019
5. Farmers from KVK, Saharanpur/&f¥ fasie &=, ¥8RAYR, SR Ye¥ A 23 14.01.2019
6. Farmers from Haryana/gRamm & faam 27  16.01.2019
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S. No. Name of Group/d¥Hg &I -H No. Date
%.4. dea e
7. Farmers from Kandaghat/&vsreme & faam 21 17.01.2019
8. Farmers from KVK, Samrala/®f¥ fasm &=, W#R1em A fHam 19  31.01.2019
9. Farmers from UHF, Nauni, Solan/aRTar=i T4 aif<ie! fawafdemera, 901, Ao, fedmee 82 20 05.02.2019
3 feaE
10. Farmers from KVK Firozpur, Punjab/&f¥ faem &=, ISR, gt | fbwr 14 05.02.2019
11. Students from dept. of Botany NES Science college, (Maha.)/a=afer fasi= v=svs fasm 27  12.02.2019
Plels], HERTE I B
12. RAK College of Agriculture, Sehore, M.P.RAK/3IRU® P¥ Bicidl, HIBR, T ULl 19 16.02.2019
13. Farmers from Bikaner, (R))/d1®R, ISR & fhsr 42 22.02.2019
14, Farmers from Horticulture Dept. Odisha/aNfS2m & IrTar faumT | fobsar= 31 26.02.2019
15. Students of DY. Patil college, Meerut/SIars. Tifcd ieid], 3RS, STX U< A B 70  27.02.2019
16. Farmers from Agricultural Development Block, Chirgoan, HP/&f¥ fd@®d i, fora, 16  27.02.2019
e ueer | fha
17. Swami K.V. Sadguru College of Agriculrure, Maharastra/Farl &4, HI[H P Plorel, HERTE 18 27.02.2019
SRES
18. Students of MRDAV, Solan/TH3IR SITdl dlelsl, Ao, AT U< | B 48  28.02.2019
19. Students from Navsari Agriculture University, Gujarat/TadRl $fY fqzafdered, Faam), ToRd 61 02.03.2019
| BA
20. Trainees from FRI, Dehradun (UK)/TWh3TR3TTE, SEXIGH, STRIETS ¥ Ufie 12 05.03.2019
21. Students from Dr balasaheb Sawant KonKon Krishi vidya peeth, Ratnagiri, (Maha.)/ 66 05.03.2019
Sl. IIANERY WEd BB PN [Temds, IRR, TR F o
22. Students from Continental Group of college/®IIM<a Ju 3% Bicial H BT 14  06.03.2019
23. Students from Dept. of Plant Pathology, Meerut Univ., U.P./qTed Tfasm= fa¥mT, #Re 24 13.03.2019
freafdenerd, SR Uow ¥ B
24. Farmers from KVK, Saharanpur, U.P./&f¥ fIsTH &=, AeRAR, IR Uo9 9 fHaH 21 12.03.2019
25. Farmers from Dept. of Hort. Paudi Garhwal U.K./aTTar1 fomT, diS! Teard, ScREvs 3 feaE 20 13.03.2019
26. Students from College of Hort., Satara, (Maha.)/dRTaTT ®ielsl, HART, FERTE A BT 44 14.03.2019
27. Delegates from NABARD, Punjab/ATaTs, Uoid & ufaffer 21 15.03.2019
28. Farmers from ATMA, Barwani, M.P./3TTcHT, SRaT=1, He U< | fhsr 16  15.03.2019
29. Students from Punjab/dsTa & BT 21 15.03.2019
30. Students from Haryana/gRamom & B3 30 16.03.2019
31. Farmers from CATAT/@ce 9 fbear 16  22.03.2019
32. Farmers from ATMA, Paudi Garhwal U.K./3TTcHT, 4IST TedTdl, ScRrEvs 3 B 31 29.03.2019
33. Students From MMDU,Mullana, Ambala, Haryana/Taua<iy, JeallHT, 3rTell, RA™m ¥ & 41 30.03.2019
34. Farmers from Odisha/anf$em & feam 13 03.04.2019
35. Students from CSKHAU, Haryana/Hiqeay=yy, BRAm ¥ 813 131  04.04.2019
36. Farmers from BGDC, Sangrur, Punjab/dISERTl, TR, Goid ¥ fham 37 11.04.2019
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S. No. Name of Group/S¥g &I HTH No. Date
® 9. Jer feAie
37. Delegates from Navodaya, New Delhi/Faied, =$ faeeil & ufafafer 15 12.04.2019
38. Students from SKN Agri University, Jaipur/q8aus $iY favafdened, SR, IR« | 819 113 12.04.2019
39. ZSPER, Brojari/STSUTUISaIR, SISINT 60  26.04.2019
40. Students from Govt. College Sanjauli, Shimla HP/SRBRNY ®lerel Hoilell, e, fBvmaet yeor 31 30.04.2019
I B
41. College of Agri and Res. Station, Raipur (CG)/&f ®leisl Ud JHETT WM, IR, Bl dTe 19 04.05.2019

42. Students from Shoolini University, Solan HP/g[ferT fawafdermera, |ie, faamee yeor & ®= 59 07.05.2019
43, Students from Govt. School Kumarsain, HP/SR&R! I, HARAH, ffarae uesr 9 ®& 32 10.05.2019

44, Official trainees from ICAR-IISWC, Dehradun/Tdh3rJu—3NS3sUASRYAl, G8vIgd, ScR@vs 23 29.05.2019
A SR ufdreg
45, Delegates from Development Foundation, New Delhi/Saeiaive Brevse, =8 faeell & =i 27  01.06.2019
46. Farmers from Bilaspur, HP/[RemqR, fedmad uaer & fHwme 18  03.06.2019
47. Farmers from Karnal, Haryana/&<eret, BRI & foaam 27 12.06.2019
48. Farmers from Ludhiana, Punjab/QferamT, dsd | fHwm= 10  10.07.2019
49. Farmers from Mandi HP/AUS], fedrere yaer & fodr 35  10.07.2019
50. Women farmers from Uttarakhand/SciRT@vs & Afgar oo 51 12.07.2019
51. Farmers from SBILD PHL Haryana/Uadi3gvars! GIvad, sRAT I fham 15  24.07.2019
52. Farmers from HRST, Haryana/TaieTRUAC], BRATON ¥ famar 42 14.08.2019
53, Farmers from ISAP New Delhi/3msuavdl, I8 feoell & fhame 10 10.08.2019
54. Farmers from Development Foundation New Delhi/Sdciusive BrSvsy, Hs facell & fba 50  28.09.2018
ES. Farmers from UNDP, Solan HP/JG=SIdl, |ieH, feArad yaer 9§ fHams 50  02.09.2019
56. Farmers from Development Foundation, Delhi/Saciqd< ®ISUsH, 75 faeell I fhae 22 28.09.2019

57. Students from Indira Gandhi Agriculture College, TNAU/SERT el Y Hictw, dfferrg 38  11.09.2019
P fawafdenea | s

58. Farmers from ATMA, Bihar/aTeT, fadgR & e 13 12.09.2019
59. Students from Tamil Nadu/@ferg & BT 104  13.09.2019
60. Farmers from Dept. of Agriculture, Shimla HP/&Y famT, Rwer, fedmaa ueer | = 32 17.09.2019
61. Farmers from DAESI, Solan HP/ST T  TH 318, Wl farad uawr 9 fds 32 24.09.2019
62. Students from Krishna COA & Tech. Madurai, Tamil Nadu/@®T COA — RERIEI ﬂ’cfx} 34 26.09.2019
GIECEICE R TE]
63. Students from Rashmiwardhan College, New Delhi/f3aefq dierst, A8 facell & B 38  30.09.2019
64. Students from Shoolini University, Solan HP/g[ferT fawafdermera, |ieH, faamee yeor & ®= 53 11.10.2019
65. Students from IMAYA Instt. Of Agri & Tech, Tamil Nadu/3MSgsarsy sReege 3w il g€ 85  11.10.2019
<, e ¥ B
66. Students from College of Agriculture, Tamil Nadu/&f¥ ®fels], affie A1g & B 53  16.10.2019
67. Students from College of Horticulture, Tamil Nadu/aRTari @fedt, dfidt g & BTF 154  18.10.2019
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S. No. Name of Group/dHg &I HTH No. Date
%.4. dea e
68. Students from Deptt. Of Agronomy, SHUATS, Prayagraj, UP/SRafdsi< favmT, vagaueied, 33 19.10.2019
INRTS, S« Yes ¥ B1F
69. Students from ITM University, Gwalior MP/3TScIed favafaemerd, Taiferk, #e0 e & ©1 17 21.10.2019
70. Students from Deptt. Of Agronomy, SHUATS, Prayagraj, UP/HRIfa= faumT, Tgaueiled, 43 22.10.2019
TINRIS, SR 9% 4 B
71. Students from YS Parmar UHF, Solan HP/dT$ Q9. WRAR dWTdI=T U4 dTfve! fawafdenery, d91, 16 23.10.2019
SrerF, femraa uewr ¥ feam
72. Farmers from ATM Nankhari/3TTedT, F=Rarl & far 25 05.11.2019
73. Students from JECRL, Jaipur, RajasthanoiSHIRIRTd, SIYR, ISRA 4§ B 36 06.11.2019
74. Students from Hort. College, Kamuthy, Tamilnadu/amTarl ®iefsl, &M, dffe-rg @ 8@ 73 15.11.2019
75. Students from Hort. College, Kamuthy, Tamilnadu/arTarl ®iefsl, Hf, dffe-rg 9 8 65 15.11.2019
76. Students from JRU, Ranchi/SIaTRy, €1, SIRETS 4§ BH 20  16.11.2019
77. Students from UBKV, Cooch Behar, WB/SwR €7 ¥ fazafdencry, fafdsr, ulRem s 55  16.11.2019
| B
78. Students from UCBMSH, Dehradun, Uttarakhand/JHdI0HTHTE, 4836, SoRi@vs 4 B 11 21.11.2019
79. Students from Desh Bhagat University, Punjab/<3T ¥aa favafderme, 4ae & o5 53  26.11.2019
80. Farmers from Jamnagar, Gujarat/STF-IR, ORI I 46 27.11.2019
81. Students from YS Parmar UHF, Solan HP/dT8 Q9. TRAR dITATT T& ar+ial fawafdene, 55  29.11.2019
A, e, fRarad U | feam
82. Students from Dalanda COA, Trichy/gatueT Heny, & & BT 40  29.11.2019
83. Students from Punjab University, Chandigarh/dsiid fazafaenes, avsie & B 19  30.11.2019
85. Farmers from Development Foundation, New Delhi/Sdciqd< HISUSIH, T3 feooll & fpam 38 06.12.2019
86. Students from Maharashtra/FeRTE § B 26  09.12.2019
87. Farmers from Development Foundation, Delhi/Saeiqd HISUSeH, A5 facell I fham 26 18.12.2019
88. Students from Gandhipuram Agri. Institute, Tamil Nadu/TTEgRA S HerH, dfie g 3 8T 30 19.12.2019
89. Farmers from AGRI, New Delhi/AGRI, Tg feoell & fpam 46 21.12.2019
90. Farmers from Pragitasheel NGO, Uttarakhand/wrfarefier geoiier, ScRrave & fdham 26 23.12.2019
91. Farmers from AGRI, New Delhi/AGRI, 8 faeell & forar 44 24.12.2019
92. Students from UAS, Dharwad/&f¥ fasm favafdenem, gRars, dlced 4 o 70  28.12.2019
93. Students from Agri University, Maharashtra/&f¥ faeafdemes, #ermg & 813 32 30.12.2019
94, Total visitors not counted above/U¥1 3MRTI® fST@! TOMT HW &1 B T8 357
Total number of visitors/3T=q®1 &1 §d d&AT 4165
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Success stories

1. Mr. R.N. Shinde, Tirupati Agro Products,
Baramti, Pune (M.S.)

Challenge: To take up a fully integrated
button mushroom production and processing
unit

Tirupati Balaji Agro Products Pvt. Ltd. (TBA)
has ushered onto the path of consistent growth
since its inception in the year 2007 under the
proficient headship of the Managing Director
Mr.R. N. Shinde. Initially, TBA has started with
small four room unit each of capacity of 50 tons
production per annum. Later, they added 20
rooms with a total enhanced capacity of 3500 TPA
production. TBA Being a fully integrated
operation, Tirupati Balaji Agro controls every step
of the process — spawn production, compost
preparation, mushroom growing to cooling,
freezing, canning and distribution. Besides, the
Company also works on processing of various
Fruits & vegetables to get uniform in size with
the best overall appearance. The company has
its own Quality Assurance Group for TBA
mushrooms/fruits/vegetables. TBA has
independent mushroom, fruit & vegetable
products R&D department, with a full-time staff
of specialists with advanced degrees in
microbiology and food science. They analyze and
test everything from raw materials and new
recipes to unique customer requests and new
products. The infrastructural base includes robust
mushroom growing units, RTE processing and
canning facility along with IQF facility to ensure
that customers are facilitated with the availability
of agro products that have natural taste, aroma
and freshness. Presently, the company s annual
turnover is more than 100 crore.
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1. s IR, B, fawufa vt yisdcd, IRM,
qUl, AR

AT : Yuid: Thipd g YH ST Ud YAWHRIT
SPIg BT FATA

fowufd araeh T uedew fafics (TBA) ad
2007 H IO WU & WHI W B YA JEID
e ot SIRUA. R & H{Ie e H AR W
P U UR TR TIAT © | URA # foeufar qrerrsit gt
greacy fofics (TBA) # Ui a9 Y& 50 T IcUTeH
BI GHAT qTell fd AR BeT DTS B AT AU B DI
Uy AT T | 91e |, S8 3500 ST IedTE B
F 91 §S &A1 B A1 19 el DY SR AT | U
T WE I THIHA ATRIE 8H & HROT formufer
qraroll T Ueaed fafics (TBA) gRT wfeam @&
IS Hed Pl PRI fHar S & o fd sies
ScHlad, PHIRT ddIX dXl, YH dodiX @ EﬁﬂFFr
GBI, ST T IR | S0 ATdr, BRI gIRT
I FaS FHT IURAMT BT T W b forg
fafr=1 wall @ afeeTal & gEwpRoT R AT B faa
ST 7 | fosufa aretrst T diedew fofics (TBA)
G /Bl g Afeetdl & folg dwl # =T W 6
T[T ST 8 ® | foseufay arermsil g dreacd
faffics (TBA)  wWGd GH, Bl 9 Heoll IAIQ
3r%ieT 9 faer faumT & R ged Stiafdsm qer
G a5 4 S=a et aret foRivsii &1 e 2 i &
B TN BRI Rl © | RVl g’ Fedl Al |
SR T8 U T UAP =ROT ¥ fIgeryor far s
2 3R ST19 BT SR & TP ATed DAY B ATAR
3R 7Y ITRI BT QT I S A | BT H
T e smeR H wiHd & - A9qd G gedR
SHISYT, ATSRUG T B AT ARETS THBROT T
DT gfen T a7 GARET b o1 9 JED!
3FeraT IGATSRIT DI VA HY TRl DI IUSALTAT Bl
ST 38 7 R Ui w@re, 986 SiR e il
2| IAE | HF BT a1 THIATER 100 FRIS T
J Y fE 7




Initiative

The mushroom unit was set up with the help
of imported technology. Initially they were facing
problems with farm design and production of
qguality compost. Also the unit was importing
mushroom mother spawn from Italy and the
Netherlands, which they were multiplying to
commercial spawn. At that time the production
unit was facing the problem of low production to
the tune of 10-12 per cent. With the initiative
taken by scientists from ICAR-Directorate of
Mushroom Research, Solan the design of
composting unit was corrected during 2011-12
and also the newer strains (DMR-03, NBS-1 and
NBS-5) developed by ICAR-DMR, Solan was
supplied with complete SOP to the grower. After
the intervention of ICAR-Directorate of Mushroom
Research, Solan the unit has come to standard
production levels and the farm is running
successfully at present. At present, Mr. Shinde is
volunteering in evaluation of all new strains
developed by ICAR-Directorate of Mushroom
Research, Solan (Fig. 7.1).

Key Results/insight/interaction facts

ICAR-Directorate of Mushroom Research,
Solan has helped TBA to resolve the design
problem in the composting and cropping unit,
which resulted in production of quality compost
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Fig. 7.1 View of Tirupati Balaji Agro Products Pvt Ltd.
fom 7.1. fawufa srash it disacy fafics (18A) &1 g
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and enhanced production up to 22 per cent
biological efficiency (B.E.). Later, the newly
developed strains (DMR-03, NBS-1 and NBS-5) by
ICAR-Directorate of Mushroom Research, Solan
were also given to him for testing and production,
which further enhanced his production efficiency
to ~27 per cent biological efficiency. At present,
the unit has achieved the production level
comparable to international standards. At
International level the production efficiency is
claimed at 32-33 percent bio-efficiency on phase
[l compost while he is getting 27 per BE on phase
Il compost, which is equivalent to 33.75 per cent
with an annual turnover of about 50 crores per
annum .

Impact

The intervention of ICAR-Directorate of
Mushroom Research, Solan has resulted in
enhanced and constant production in the unit with
indigenously developed button mushroom strains.
Since then no crop failure has been reported by
TBA mushroom unit. The quality of product is also
well maintained at TBA. Moreover, the unit has
repaid the whole loan amount within specified
period. Now Mr. Shinde is planning to further
expand the mushroom production unit by adding
20 more rooms and one more composting unit.

Lessons learned

The lesson learnt from this complete event is
that the mushroom production is a highly technical
work and even a single small unidentified mistake
will drive the whole production unit to verge of
closure. Moreover, a right advice at right time
can save a farmer from a huge loss. Also
improved varieties of mushroom play a vital role
in sustenance and profitably of the mushroom
unit.

ICAR-Directorate of Mushroom Research
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2. Divya Rawat - Mushroom
Dehradun, Uttarakhand

lady of

Challenge: To take up mushroom production

When Ms. Divya Rawat made her mind to take
up mushroom cultivation as her full time
occupation, little did she knew that, there are
many other edible mushrooms other than white
button mushroom (Agaricus bisporus) which could
be cultivated for consumption purpose.

She first visited ICAR-Directorate of
Mushroom Research, Solan in 2013 to get the
preliminary information on profitability of
mushroom cultivation and the scope of mushroom
as an agribusiness in Dehradun. Soon she realized
that, it is not wise to venture into mushroom
cultivation without proper training. She enrolled
herself for a 10 day training on mushroom
cultivation technology for entrepreneursin 2014.
She got a complete knowledge and interacted with
the faculty of the Directorate as how she can put
to use her unused and old but not completely
dilapidated buildings for mushroom cultivation.

Initiative

With the available resources, she made the
racks from locally available woods in those rooms
and create a condition suitable to grow different
mushrooms according to prevailing climatic
conditions in 2013. She literally put into practice
the idea of round the year cultivation of mushrooms
depending on the season. She cultivated button
mushroom during the winter while milky mushroom
(Calocybe indica) and pink oyster mushroom
(Pleurotus djamor). With the commercial success
in mushroom cultivation, she ploughed back all the
profits to expand her production capacity to reach
the unreached mass and popularised the mushrooms
as a health food (Fig. 7.2).

On the marketing strategy, she started
creating new market by targeting the educated
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Fig. 7.2. Divya Rawat - Mushroom lady
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mass in and around Dehradun city. In the
beginning she was over reliant on Azadpur Mandi
market in Delhi, but she often faced the logistics
problems to reach the Delhi market and
sometimes glut in the market during seasons.
Hence, with her skilful tactic of exploring new
markets and focusing on appropriate packaging
to make the mushrooms appealing to the
consumers have ensured success for Ms. Divya.

Key results/insight/interaction facts

The road for such success was also associated
with occasional problems in pest and disease
management and crop management to harvest
better production. But, she has ensured to ward
off such problems and challenges with the able
support of ICAR-Directorate of Mushroom
Research, Solan (H.P.). After the success in her
own backyard, she is now focusing on promoting
mushroom cultivation as a means of livelihood
among the rural poor by training them and
establishing the rural cooperatives for input
procurement and marketing of fresh mushrooms.

Impact

After getting success in various edible
mushrooms Ms. Divya Rawat has ventured into
medicinal mushrooms. In recent times, she has
learnt the cultivation technology of Cordyceps
militaris which is highly priced mushroom for its
nutritional content and antioxidant properties.
She has established well-furnished hi-tech spawn
laboratory for spawn production and another
hygienic laboratory to culture the Cordyceps
mushrooms. She has become a role model for
educated youth by taking up mushroom
cultivation as an agri-business activity and
succeeding in it. She has been conferred with
Uttarkhand shri by Government of Uttarakhand
and Nari Shakti Puraskar Samman by the
Government of India for her achievements.
Because of her success in mushroom cultivation

ICAR-Directorate of Mushroom Research
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and taking it to different parts of the State, she
has deservingly earned the sobriquet of
“Mushroom lady of Uttarakhand”.

Lessons learned

During this journey she has learned that for
venturing into mushroom production initial
knowledge through trainings and interaction with
specialists/experts is essential. It is better to start
with a small unit and with the knowledge and
experience it has to be increased. The market has
to be created locally rather than distant places
as it will invite distress sale. Further, it is better
to provide job opportunities to the people rather
than looking for own job. Maintaining hygienic
condition in and around the units is of paramount
importance.

3. Kulkarni farm fresh

Karnataka

mushroom,

Challenge: Taking up mushroom cultivation as
an enterprise

The Kulkarni farm fresh is a mushroom
growing unit located at Tigadi/ village of Belagavi

—— s
Y
Green Ville

Button Mushroom

Fig. 7.3. Kulkarni farm fresh mushroom

o 7.3. FaPoff Bl B WEEH
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district in Karnataka State. Kulkarni family is
involved in agriculture for generations in their
native village- Tigadi in Belagavi district of
Karnataka. In the first place, the owners of the
mushroom unit ascertained the total demand for
fresh mushrooms from leading wholesalers of
major cities in their region. After deciding to
venture into mushroom cultivation, they obtained
loan from IDBI bank and subsidy from National
Horticulture Board (NHB). The estimated project
cost was nearly ' 4 crore, however, by the end of
farm designing and establishment, the
expenditure crossed ' 4.6 crore due to inflation
and differences in the costing, scale and added
machinery. Around 2.5 crore was spent on
building and insulation while 1.5 crore was spent
on plant and machinery. Other expenses were
made on land development, preoperative
expenses and miscellaneous expenditure.

Initiative

The owners along with their managerial staff
attended a 10 day training on mushroom
cultivation technology for entrepreneurs during
April, 2010 at ICAR-Directorate of Mushroom
Research, Solan (H.P.). After the training, they
assessed the availability of raw materials for
compost like straw, sugarcane (Saccharum
officinarum) bagasse, gypsum, poultry manure
etc. and started procuring them from nearby
places. The spawn was procured either from
Pune or Delhi for initial few months as the spawn
production unit could not be commenced along
with mushroom production unit. After setting up
the mushroom production unit, it was registered
the name under the Companies Registration Act,
,Kulkarni Farm Fresh Limited which was
incorporated in February 2010. At present, the
mushroom unit is producing around 400-410 t (t)
against the annual installed capacity of 500 t. The
Kulkarni farm fresh mushroom unit encountered
several problems while designing and

ICAR-Directorate of Mushroom Research
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construction of the plant especially with respect to
the insulation material, their design, cooling facility,
the type of coolant to be used, designing of the
compost pasteurization tunnels, etc. However, with
technical inputs from Scientists of ICAR-Directorate
of Mushroom Research, Solan, they managed to
start the production in 2011 (Fig. 7.3).

Key Results /insight/interaction facts

The marketing of mushroom has been well
channelized through many wholesale and retail
distributors across South India, Maharashtra and
Goa. Unlike other mushroom varieties, the button
mushroom is in high demand in all major cities.
Many traders approach the button mushroom
growing entrepreneurs for marketing their
mushroom. The total expenditure of the
mushroom unit in one year was ' above 4 crore.
Around 22 per cent of the expenditure was
incurred on account of depreciation and interest
payment of capital assets while the labour wages
were to the extent of 10 per cent of this cost.
Among raw materials, straw/ sugarcane bagasse
accounted for highest expenditure i.e 7 per cent
while the spawn, poultry manure and packaging
and branding accounted for about 4 per cent each
of the cost. Fertilizers/ chemicals accounted for
nearly 3 per cent of the cost. The mushroom unit
produced little above 400 t of mushroom during
2014. The price for fresh mushroom ranged from
Rs. 125-140 per kg at farm gate. By the weighted
average price as Rs.135 per kg, the mushroom
unit earned gross revenue of ' 5.40 crore. Waste
mushroom stipes and spent mushroom compost
yielded around ' 18.5 lakh, hence the net revenue
of the unit was ' 1.54 crore during the year 2014.

Impact

Plant location is just 30 Km from Belagavi,
which is ideally located at equal distance from
Mumbaiand Bengaluru (500 km). This helps them
to transfer the finished products to the buyer
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within 8 to 10 hours. Goa, another major market
is just 120 km away from the unit. Goa, Karwar
and Mumbai seaports can be used for exports.
Belagavi besides having good train and road
connectivity also has an airport. These strategic
factors are major opportunities for Kulkarni Farm
Fresh.

Lessons learned

Any start-up must locate the potential markets
and design location specific marketing and supply
chain strategies to reduce wastage. Considering
their success in button mushroom cultivation in
the tropical climate that too in rural India, Mr.
Shrikar Kulkarni and Mr. Jayateerth Kulkarni were
conferred with progressive mushroom grower
award during the national mushroom mela-2016
organised at ICAR-Directorate of Mushroom
Research, Solan (HP).

4. Vikas Mushroom Farm, Solan , H.P.

(India)

Challenge: Venturing into mushroom production

Vikas Benal (43) is one of the most successful
agriculturists (mushroom growers) in North India
who has carved a niche for himself in a very short
span of time. During two decades of his unparallel

Fig. 7.4. Vikas Mushroom Farm, Solan ,

ICAR-Directorate of Mushroom Research
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G P T D &F H 5 UP AATA & AR R ST
SITaT B | fedid 15 A1, 1966 BT ST S fAdrT 99
a9 fearad uw fovafdeme 9 a¥ 1986 # FAd
(@rfors Fad) 3R a9 1988 H aTforey H HIRER (TH.
®H) B ST BRI BT | U 97 4 9 159 & Al
SRISHTR gl TRBR] B BRI DI H 370 7
e BRIz 9, 30 BRI 997l F T ISR Bl G |
S 99 1990 ¥ gc4 YW B 200 Il AT 9T B
AT JYAT I URA fHar| a9 1991 # T g wud
BT oIl 99T PR s=iF AIGHT 989 G Bl I
URY fhar | |1 81 dHURe SATed ghls YT URY Bl
TS| 99 1999 H, SH IS GH ATAI b5
(NRCM) TSR 319 WThargu — G =aer e
(CAR - DMR), dleM & A9 & WET el 8, &
AT ¥ R D1 Wl H I UredHH (63T | e
BT AT H IS B1RId B | §= 31U ShIS Bl
foR &3 o #eg Mell | 3= 4 gw Sem &l
TR ST RS qER DI S dTell Bad IHhIg H
wutaRad fear|

H.P.
faz 7.4. faera #aerew wH, Aleq, Ra@ea 429 (WRA)



success, he has not only paved the way for
employment generation but is also regarded as
an authority in the field of mushroom cultivation.
Born on March 15, 1966, Vikas Benal graduated
in 1986 (Bachelor of Commerce) and did his
masters in commerce (M. Com.) in 1988 from
Himachal Pradesh University. In a time when lakhs
of unemployed youth of the state were wasting
time to get meager government jobs, Vikas Benal
chose self-employment. He made a humble
beginning with 200 bags of button mushroom in
1990. With a capital investment worth Rs. two
lakh in 1991 he started growing seasonal button
mushrooms. The compost production unit was
also started simultaneously. In 1999 he did
advanced course in mushroom cultivation under
the aegis of National Research Centre for
Mushroom (NRCM) now ICAR-Directorate of
Mushroom Research, Solan. Expertise in
mushroom cultivation prompted him to expand
the unit. The seasonal mushroom venture was
converted into a round the year crop unit by air-
conditioning the same.

Initiative

Mr. Vikas Benal modernized the compost
production unit in the year 2000 and made it a
fully automatic unit in the year 2009. In order to
improve the skills he also did advanced training
in Mushroom cultivation under the aegis of
Ministry of Food Processing and Food Processing
Association of India in 2004. Vikas Benal bagged
the prestigious ‘Best Mushroom Grower’ award
from National Research Centre for Mushroom
(now ICAR-Directorate of Mushroom Research,
Solan) on September 10, 2005 as well as successful
entrepreneur In Mushroom Cultivation, from
National Research Centre for Mushroom, now
(ICAR-DMR, Solan).

He added another feather to his cap on
January 23, 2009 when the Ministry of
Agriculture, Government of India, nominated him
as member of Directorate of Mushroom
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# {9 99al gRT a9 2000 H HHURE IATEA
SHTS BT AEADBIDHROT fHAT T 3R 9 a9 2009 H
9 TRE W A feraT TaaTeld ST T | Hierel
H GuR o & oy g8i- a¥ 2004 H WrEl AT
HATT Td 8 URIRIT THIRIUEE & dedraen 3 gl
DI ST H g uferor g b | sf faer 99 |
fa=ip 10 RYTHR, 2005 BT IS G LT Dos
(NRCM) TSRT 319 WTghargu — G Sr=aeT Faemerd
(ICAR - DMR), |Ieid & A/ ¥ ST STl &, 9 gfifted
IS G IATEd REPR BN B | fais
23 SFE¥), 2009 Bl TP 3 IUAY & WU H 5
P FAT, ARG TRBR R A a9 B G & folg
G AU e B ydue |qflfd &1 e
HAIT fhar T | 57 faerT 9l BT 99 2010 A 2012
B A qi Al & fou ATpargd — Gr SR
ISR (ICAR - DMR), I &1 JHET HATEDR
afAfa &1 A AAEa fear T (= 7.4) |

99 ufRomd / 3fdg e yd yRERadr a2

TRERT ¥ BSHY HB AT B b g6 Abed b
A1 ST Pl WA Dl | 3T, 3N AP 99 g™
el Ud el BT 9§ 200 F I AT Bl ISTTR
geT fdar ST 6T & | 3% I8i aified Bie Scared
400 I9T T T UEA AT B | ST B ¥ WM e
B &7 R 100 S T 7 | I 7ered W @
Y 1990 H AT HUY 6500 / — (FTHT 141 SfeR) B
T, fRorael Uee TRAR | 200 T HHRE B
I YT T 7T o1 | Fat Ugell G Hhe DI
S B9E H SN T o7 AR $H dravE o
20,000 / — T T AT S1ffa fam T o | g |
qITEr 9N | HHEIRE DY AL AFAfT vd B
ofT | 399 57 faPTd S7eT STUI T BT HHIRT IcTa
SH1S WU B & forg URT gU | 3= a¥ 1991 H
10 MT T &T9dT dToll U HHEIRT dIR B BT bl
I BT | SHSD 3TeATd], S_IF T g9 AR IRAR
H IR ol 1000 G & BT &FAT qTell T oFR 41
47T |
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Research Management Committee for three
years. Mr. Vikas Benal was nominated as
Member, ICAR-Directorate of Mushroom
Research, Solan ICAR, and Member Research
Advisory Committee for a period of three years
from the year 2010 to 2012 (Fig. 7.4).

Key results/insight/interaction facts

The hard Work together with the
determination to do something different bore
fruits. Today, Mr.Vikas Benal is providing direct
and indirect employment to more than 200
people. Annual crop production has touched 400
mt tons. Spawn production capacity of his farm is
100 mt tonns per annum. Vikas Mushroom Farm
was set up in the year 1990 with a small capital
of Rs. 6500 (about 141 dollars) with 200 bags of
compost from the department of Horticulture,
Government of Himachal Pradesh. The first ever
mushroom crop was grown in a mud house
notwithstanding a gross profit of Rs. 20,000 was
pocketed. Unfortunately the compost supply from
the Horticulture department was erratic and
short. This prompted MrVikas Benal to set up his
own compost production unit. A compost
preparation unit of 10 MT capacities was set up
in the year 1991. Besides, a chamber with a
capacity of 1000 mushroom bags was also
constructed with his savings and borrowings from
the family.

Impact

The hard work together with the
determination to do something different bore
fruits and in the year 1996 first air-conditioned
cropping crop chamber was built. Gradually the
composting unit was also expanded and now the
unit has the capacity to produce 5000 mt tons
pasteurized compost per annum and cropping
capacity was also strengthened, with present
annual crop touching 400 mt. tons per annum.
Spawn production unit was also started to fulfill
in-house requirements and to meet outside

ICAR-Directorate of Mushroom Research
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Ty 1996 H URFR | ECHPR HYB AT PR b G
HAhT & AT BT T3 Dol Hedd B IRUTHAERY Tgel
TIR BRI AT ardJehfoid Bdel &R 7 |
fR—efR g=BIF Ul HFHIRST gPh1e BT faaR fhan
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SR IO &\l Pl AT U&TH DI 3R 379 aciaT
# 39 ufay 400 MT 51 &1 SIS &HaT ® | 310
ENT] HIT U4 AT B a8’ | UKl B areil AT Bl YR
BT B foIU TeiF W Sred ghrs A URT B |
P BTH B IIAT SoTT TS &H9aT 100 MT e
2 Rraar aiffe iR ST 4.00 RIS T T |
fUBd To® & SRM, BT 7ereH " Wd & forg
U%h UROT §9 A7 & 3R S g9 <9 H Faied
T G IR §HIS B AR R ST ST 2
I Herem gRT W AT maierl o Fafdd
AR ORI SR U Iga ren by oIrd € | fwe
g B SR, TDHR T4 I-h ATHISTD e J 575
el M, SEXT U9 9T & Al | T gfafed
Agls B3 |
BRI @) 18 dig

Frecafed T8l 8 iR Ul A9REl & A1
B! SHIg & AT YA BT AV | T Bl Tl
P FEUCH © AT UG AHI b A1 IHS Bl [RAR
BT A1 | fsft f werd—sm & forg uRar &r
HEINT Ud FHAT Heeaqul BIdT & | I8l dab b bl
AT M H IAR—TSM & IR A - g7 I 3iR
P GO PR T8l < | U 3 TP oI
Td i | © S & g Sed & 98anT U
PR & clich T8 He@yul 91d I8 7 [P b 7ered
BT R ARE A 100 UfoRrd WI g7 & o oif @
9 AT B |

5. il fadiT oIaR, STHR 93wH, didd, fearad
U< DI Ahd HBIHI

Al ATEARIS TR IR G IATET Bl

7 IS TR, WRA & A QR g Al |
A TP 2| 3/ a9 1978 99 URA ¥ W S




demands. The present spawn production capacity
of his farm is 100 mt tons with annual turnover
of about Rs.4.00 crores. During last decade Vikas
Mushrooms has carved a niche for itself and today
is regarded as the most innovate mushroom
production unit in the country. Vikas Mushrooms
regularly participates in important social events
and is invited to share our unmatched experience.
During the last decade the list of honours, citations
and commendations from the government and
various social organisations is growing fat day by
day.

Lessons learned

Don t give up and start with a small unit with
the available resources. Expand the production
unit with the time alongwith all the components
of Mushroom cultivation. The backup and support
from the family is equally important for any start
up. Even when there are ups and down | any
enterprise, have patience and never look back.
There are number of govt. agencies and financial
institutes to support mushroom venture, but
important factor is that Vikas Mushroom Farm
has become 100% self -financed.

5. Mr. Vinod Thakur, Thakur Mushrooms,
Solan, HP

Challenge: To take up mushroom production at
commercial level

Mr. Vinod Thakur is one of the oldest
mushroom farmers of India. He started his
mushroom farm from 25 bags of 10 kg compost
at trial basis in 1978, when mushroom was in
infancy stage in India. At that time, it was not
easy to sell mushroom in the market due to lack
of awareness in the masses. But he did not give
up and continued till he succeeded in production
and marketing both. His initial training mushroom
was under UNDP project, Dept of Horticulture,
Govt of Himachal Pradesh at Chambaghat, Solan.
Initially, Mr. Thakur used to purchase the compost
from UNDP project. In the later stages, he started
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IO UG AT H T, H UG IAER W 10
PRI HFIRE & FHof 25 ST IUAT G B YR
BT o | S0 9T GH & IR H ST H BRI B
3T M & HRUT IR H G DI T71 A a1
o | AT T2 BR &1 A 3R 79 T ARk #ewa
PR X8 99 TP 78 IcdTeA Ud fIUvH ST H Aherd
T et T | 3N gE @ W W eI aRfS
gfrerer JuaSdl uRaAre, aETar T, f2araa
U3 WRBR & Iicrd Frere, A ¥ g1Rie fhar |
IRY 3, #f1 TR JuASIY! URATGTHT | HHRE WRIGd
| 9T H, ZRI MIHIY — GH A e

Fig. 7.5. Mr. Vinod Thakur receiving various
awards
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making his own compost and spawn after taking
training on compost and spawn preparation at
ICAR-Directorate of Mushroom Research, Solan.
Mr. Bushram Thakur has been associated with the
Directorate since its inception. He established his
mushroom farm in village Ber ki Ser, Dist, Solan.
At present Mr. Vinod Thakur is running a
mushroom farm of 32 cropping rooms with a total
capacity of 30000 bags of 10 kg compost. The
Thakur mushroom farm has a capacity of 100 tons
per annum at present. Mr. Vinod Thakur also
supplies pasteurized mushroom compost to the
seasonal small and marginal mushroom growers.
In 2014 itself, NHB has sanctioned a loan of Rs 55
lakhs to Sh. Vinod Thakur for his contribution in
mushroom cultivation. Mr. Vinod Thakur has also
strated Mushroom processing in the form of
canned mushrooms. On the basis of his
contribution, Mr. Vinod Thakur has been awrded
with several National and International awards,
such as Bharat Jyoti award and Shreshth Kisan
Award, etc.

Initiative

The mushroom unit was set up with the help
of technology given by ICAR-Directorate of
Mushroom Research, Solan by making Techno
Economic Feasibility Report (TEFR) with details
of infrastructural, machinery and raw material
requirements, and realization of the annual
production and returns from the farm. Scientists
from ICAR-Directorate of Mushroom Research,
Solan have helped to design his farm and
supported himin resolving the production related
problems. Also the newer strain high yielding
strains developed by ICAR-DMR, Solan were
supplied with complete SOP to the grower. With
the intervention of ICAR-Directorate of Mushroom
Research, the unit has registered good production
levels and the farm is running successfully at
present. ICAR-DMR, Solan has also encouraged
and supported him to establish oyster and shiitake
mushroom growing facilities (Fig. 7.5).

ICAR-Directorate of Mushroom Research
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Key Results/insight/interaction facts

ICAR-Directorate of Mushroom Research,
Solan has helped Mr. Vinod Thakur to resolve the
design and production problems in the
composting and cropping unit whenever required,
which resulted in production of quality compost
and enhanced production up to 20 per cent
biological efficiency. Later, high yielding strains
supplied by ICAR-Directorate of Mushroom
Research also helped to enhance his production
efficiency. At present, Mr. Vinod Thakur is
successfully producing button mushroom compost,
growing button, oyster and shiitake mushroom.

Impact

The intervention of ICAR-Directorate of
Mushroom Research has resulted in enhanced
and constant production in the unit with
indigenously developed button mushroom strains.
Mr. Vinod Tahkur is presently producing ~100 tons
button mushroom per annum along with oyster
mushroom species and shiitake mushroom
successfully. Thakur mushroom farm is a typical
example of using vertical space for mushroom
growing with six stories building each with one
room.

Lessons learned

The lesson learnt from this complete event is
that the mushroom production can be initiated
with a smaller level and can reach to a level of
Industry with high gains. The only requirement is
the right technology and technical/scientific
support can convert a small investment to a high
profit venture. Moreover, a right advice at right
time can save a farmer from a huge loss. Also
improved varieties of mushroom play a vital role
in sustenance and profitably of the mushroom
unit.

Some big farmers where ICAR-DMR
transferred the Mushroom Technologies

1. TBA agro products, Baramati (4000 TPA)
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e & TR IH UgAT Sl FhdT & | 39 ol dadl
Sfad Wenfire! vd aa-e! / I=d F8anT Bl
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gienfifear swaialRka 1 T8 |

1. ST TUT Yredcd, IRMIT (4000 TPA)
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. Weikfield mushrooms, Pune (4000 TPA)
Flex foods, Dehradun (4000 TPA)
Kulkarni farm fresh, Belgaum (400 TPA)

Latur Mushrooms, Latur, Maharashtra (2000
TPA)

Ramesh Chandra Mohanty, Odisha
Pitamber Palei, Odisha
Rajesh Kumar Antil, Murthal

Yunus Indikar, Karnataka

10. Krishnamoorthy mushroom farms, Karnataka

1

1. Rakesh Kishan, Khubru, Haryana

12. Vikas Mushroom, Solan

ICAR-Directorate of Mushroom Research
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10. PO FIRH BIFH, HicH
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8. COMMITTEE MEETINGS
8. QAfHicr b a5

QRT report for the period of 2012-2017 of ICAR-DMR, Solan (H.P.) was completed and
report was submitted to Hon’ble Director General (ICAR) on 12™ Feb., 2019. The Members
of QRT were as under:

HIHITI—GH ATHU Feenerd, didr (fRodo) & 2012—2017 & 3@ & forg wg.3mR.E). Ruld g 81 1 off
3R AR FRTFR e (HIHaU) &I 12 HRav), 2019 &I Ruld Wl 1 off | FIRE. & G R o

S. No.

DH G - 9 Udl Ya-d

Name & Address Designation

1.

Dr. D. S Rathore, Chairman
Ex-Vice chancellor,

M-30, Ground Floor, Malviya Nagar, New Delhi - 110017

31, 31T, WER, JreeT

PERSEEASEIN
TH—30, Y, A TR, 75 faeell — 110017

Dr. R.P. Tewari, Member
Ex-Director, ICAR-DMR, Solan,

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

Sf. IRl oAy, T

.56, TAUSI—208, YCTRIPBI = IS, STk — 560064 (HICH) |

Dr. H. B Singh, Member
Professor,

Plant Pathology IAS, Banaras Hindu University, Varanasi (UP)

Sl T 91 g, RER)
IHR,

e Yefiatoll, JMSUUd, 9RY fowg faeafdened, IRy (STR U<9) |

Dr S.R Bhat, Member
Ex-Pr. Scientist,
ICAR-NRCPB, IARI Campus, New Delhi.
d—YeIT A,
HIHITTI—ITE R UTT STaUIGAIRTD! T deg, WHATH URAR, 75 fdoell |
Dr. R.K Pal, Member
Ex —Director ICAR-NRC on Pomegranate,
NH-65, Solapur-Pune Highway, Kegaon Solapur - 413255
SENE —?‘iﬁﬂ?ﬁ'ﬂ?ﬂﬂﬂaq .
T ﬂaﬂgggq@w—gﬁ BISd, B QTR — 413255

Dr. Shwet Kamal, Member Secretary
Pr. Scientist, ICAR-DMR Solan (HP) - 173213

<. TId P, GESISIEES
U dSITe, WIhIgu—gr JJaU Fasned, |ie (f2odo) — 173213

ALPIL -G Igaer e
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Meeting of Research Advisory Committee (RAC) of ICAR-DMR, Solan (H.P.) was held on
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8-9 May, 2019. The Members of RAC were as under for the period 2016-2019.

HIHIATI—GH JTHEH e, A A 1fod gae arsreR Afifa @) do& faie 8—9 3, 2019

®I g3 | ATHUTT AATRTHR AT & W 2016—2019 @l & forg Fr=ifearlReaa 2

Sr. No.
%.9.

Name & Address
HTH d Ydr

Designation
Yo

1.

Dr. R.P. Tewari, Ex-Director,
ICAR-DMR, Solan

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

< R, Ry, o P,

HIPITTI—TH IFHE Feemerd, Aier,
.56, TAUSI—208, YEIPBI = TS, STellR — 560064 (HCH) |

Dr. T. Jankiram,

Asstt. Director General (Hort.Sci.-l),

Indian Council of Agricultural Research,KAB-II,

Pusa,New Delhi — 110 012.

Sl 1. AFDRM,

WEd ARIMQYd (@RTar fasm fawr—1),

IR P g uRve, wa=—I1, 4T, 73 faeell — 110 012

Dr. TK. Behera,

Principal Scientist, Vegetable Science,

ICAR-IARI, Pusa, New Delhi — 110 012.

S AP, I8,

T IS+, It fasm,

HIP3TII— WRAIY PN FHLTT G, T, 7 faeeil—110012
Dr. AK. Patra,

Retd., Prof., OUAT,

Plot No.MB-47,Badagad BRIT Colony,Bhubaneswar — 751018
Sf. TP, 9,

JATHGT UTeID, TS HY T ddheile! [aeafdena,

Wie A.gHdI—47, FEMTE fde Bl Ya-var — 751018

Dr. B.K. Pandey,
Principal Scientist (Plant Pathology),

Horticulture Science Division, KAB-II, Pusa,New Delhi — 110 012.

s NP, Ule,
e s (Arey 07 fasm),

SN FFHTT Ha—II, g, 73 faeell — 110 012

Chairman

SIS

Member

Member

Member

Member

ICAR-Directorate of Mushroom Research

102




ap 20 7,

qifitfe yfodss 2019 e

Sr. No.
$.9.

Name & Address
{9 Ydr

Designation
Yo

10.

10.

Dr. V.P. Sharma, Director,

ICAR-Directorate of Mushroom Research,Chambaghat,
Solan (HP) —1732113.

Sf. a1 e, e,

AU TGET e, die (fFodo) — 173213

Dr. Ram Das Shinde,

M/s. Tirupati Balaji Agro Products Pvt. Ltd.,
Someshwa Nagar (Nimbut),Tal: Baramati,
Distt. Pune-412306 (MS)

St M T R,

ot fowufa arem T uedew wfafaies,
[HTR TR (Frae), a1 aRrRT,

T goI — 412306 (FERTS) |

Sh. Vinod Thakur,

M/s. Thakur Mushroom Farm V&PO Chambaghat,
Tehsil & Distt. Solan (HP) — 173213.

CIRCHICECIE IS

ARG STHR AIHH BT,

g g ST e, ded (Rowo) — 173213

Sh. Rajesh Thakur,

Village Ber-Ki-Ser, PO Chambaghat,

Tehsil & Distt. Solan (HP) — 173213.
EIRSNECICAS

T R P WR, T FHTEE, Ao (fRodo) — 173213

Dr. B.L. Attri,

Principal Scientist,

ICAR-Directorate of Mushroom Research,
Chambaghat, Solan (H.P.) —173213.

<1, diue. 3,

ECIRIER IR
WHIATI—GH AT eenerd, dier (f2ovo)

Member

Member

Member

Member

Member Secretary

e afa
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Meetings of Institute Research Committee (IRC) of ICAR-DMR, Solan meetings were held
on 12.04.2019, 19 & 20.06.19 and 09.08.2019 and the Members were as under:
HIGATU—GH JJHLE (e, ida &1 G¥AE JJaa Gfifa @1 4@ faaid 12.04.2019, 19 @
20.06.2019 TAT 09.08.2019 &I B3 | AT & W Fr=ifarRaa o |

S.No. Name Designation

$.9. | EEEIL]

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

1. Sl qdn. I, o et

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

2, Sl dIud. 3, W d=iid NES NI

3. Dr. Satish Kumar, Principal Scientist Member

3. Sl FART AR, YA d=ATH q

4. Dr. Shwet Kamal, Principal Scientist Member

4. Sf. 399 FHH, YU dSHD NS

5. Dr. Yogesh Gautam, Senior Scientist Member

5. Sl AR TiqH, RS IS RS

6. Dr. Anil Kumar, Scientist Member

6. . 31l HAR, ITD GES

7. Mr. Sudheer Kumar Annepu, Scientist Member — on study leave
2 IR HAR F=Y, dLT(Th A — eI DY W

8. Dr. Anuradha Srivastava, Scientist Member

8. S, IR sfiar<d, a=s GES

9. Dr. Anupam Barh, Scientist Member

9. S, U 8, Id qe

10. Dr. Manoj Nath, Scientist Member

10. Sf. FHIST A1, dED S

11. Dr. Shruti, Scientist Member

11. S1. gfa, e qS

12. Mr. Rakesh Kumar Bairwa Member

12. 7 (B FAR o7, ISMDb GES

ICAR-Directorate of Mushroom Research
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Meetings of Research Priority Setting & Monitoring (PME) Committees constituted at ICAR-
DMR, Solan were held on different occassions. The Members of the Committee were as
under:

HIGITI—GH JqHe FRemed 4 If3a agaar yreaffiadr 4w, R 3R gened da @) doo
faf=1 sraaxl R g3 | Afifa & Fr=falaa gewa o |

S.No. Name of employee Designation
9. M g

1. Dr. B.L. Attri, Principal Scientist Chairman

1. Sl d1. ga. 371, vuE ISHD e, digAs del
2. Dr. Satish Kumar, Principal Scientist Co-Chairman

2 Sf. FdRT AR, YA A=1+D He—aTeel

3. Dr. Anil Kumar, Scientist Member Secretary
3. . 37l HAR, A=ATTD qe Afea

4. Dr. Anuradha Srivastava, Scientist Member

4, S, IR sfiar<d, a=s |

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

5. s 7 AR SR, Al AT Aegs (Hieag de)

Meetings of Grievance Committee held on 14.03.2019, 21.06.2019, 16.09.2019 and
05.12.2019. The elected members of grievance committee:

Rrerga |fifd @1 46 fa-® 14.03.2019, 21.06.2019, 16.09.2019 TAT 05.12.2019 Bl 8% | Rrvad wfifa &
Tafia & faffaa wew &

Sr.No. Name & designation Category Post
9. A 9 9eA™ grofy g

1. Sh. Rakesh Bairwa, Scientist Scientific Member
1. 3 (B HAR =@, ISMD CEIIRCY He

2. Sh. Dharam Dass, UDC Administrative Member
2, sft gHer, Soa soft ol BRI BT AR

3. Sh.Jeet Ram, Sr. Technical Asstt. Technical Member
3. st ST IM, aRS dHhId] Tedd GEIEl RESY)

4. Sh.Ajeet Kumar, SSS Skilled Support Staff Member
4. 7 ST BAR, I FE-ID HHAN HICT HBTID HHAR e

ALPIL -G Igaer e
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Nominated Office Side Memebers of Grievance Committee

Rreraa afafa & srafaa v @ aaia g

Sr.No. Name & designation Category Post
.. A 9 U grofy g

1. DrV.P. Sharma Director Chairman
1. S Al =, Aeere EEIIRED aree

2. Dr.B.L. Attri, Principal Scientist Scientific Member
2. S fud. o=, gaE dsnfe EEIIRED RESS!|

3. Dr.Anuradha Srivastava, Scientist Scientific Member
3. Sf. SR SNaR<a, dEid CEIIRED qe

4, Sh. H.N. Sharma, Administrative Officer Administrative Member
4. sft Ta.uA. Hf, gemaee SrferaeRy EEINIREY Rk

5. Sh. J.R. Mangale, AF&AO Audit Member
5. sft SIR. 91 Tet, A.fad vd or3rferery oET g R[=Re]

Meetings of Institute Joint Staff Council held on 29.03.2019, 21.06.2019, 16.09.2019 &
05.12.2019
WA GYFd HHART IRYS BT 938 29.03.2019, 21.06.2019, 16.09.2019 T 05.12.2019 I T3 |

Staff side members of I/SC/TeITT TYaa FATNT TRYe & FHAN 9 & 6w

1.

S

Sh. Deep Kumar Thakur, Stenographer (Member CJSC)/51 €U GAR STHR, IMYfIfid (e, d<d
AT HHaN! aRys)

Sh. Sanjeev Sharma, LDC (Secretary 1JSC)/s <isiia of, fae=1 ooft forfoe (Wfera)

Sh. Gian Chand, Technical Officer/sft 39 <5, AR dHIH! ASTD

Sh. Jeet Ram, SrTechnical Assistant/sft Siid M, aR® dd-Id! TEIDH

Smt. Meera Devi, SSS/#Hefl #RT <dl, TaUHTd

Sh. Vinay Sharma, SSS/s fasrr e, woHvaTs

Office side members of l/SC/T¥ITT TYFd HHANT GTRYT & FIIIGT 9 & T

1.
2
3
4.
5
6

Dr. V.P. Sharma, Director, Chairman/<t. 9141, emf, fAd9re, sreue

Dr. B.L. Attri, Principal Scientist/<f. fi.ua. 3130, yer Jsifd

Dr. Yogesh Gautam, Sr.Scientist/Sf. Irrer TirqH, aRss asi=a

Dr. Anupam Barh, Scientist/Sf. 3 uH §%, d=TH

Sh. J.R. Mangale, AF&AQ/# S3IR. AT, A.fa< va <. srfdary

Sh. H.N. Sharma, Member Secretary/sil Ta.u4. 3Mi, yomae AfRGRI, T Afaa

ICAR-Directorate of Mushroom Research
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Meeting of Institute Management Committee was held on 15.11.2019 at ICAR-DMR, Solan.
The members of Institute Management Committee:

A Yae- AT &) 9o faA1d 15.11.2019 B ATHITU—EGH JTALM Qe Gid d gg | 9=
gegq afifa @ e f=fafaa 2:

Sr. No. Name & Address Designation

D4, 9 9 udr g™

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

1. ST it w1t e, e

HIPITTI—TH IFTAL A, =rarare, Aie (f2owo) — 173213

2. Assistant Director General (HS-1), Member
Indian Council of Agricultural Research,
Krishi Anusandhan Bhavan-Il, Pusa, New Delhi-12

2. WEId HeIFQed (JErari fasmi—1), RS
IR PiY FH uRve,
PN JTEL waT— |, G, 7Tz faeell — 110012

3. Director of Horticulture, Member
Govt. of Himachal Pradesh, Shimla (HP)

3. e arTar, fRAraa ueer SRaR, R (fRovo) RERa

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

4. e aTar, ERAT WReR, Rirer avsiTe (fRovo) RS

5. Director of Research, Member

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

5. [RENEECRH GRIEH RS
Sf. IerEad (g AR et vd sitenfat fawafaene,
Hrof, e (fBowo)
6. Dr. Robin Gogoi, Principal Scientist, Member

Deptt. Of Plant Pathology,
ICAR-Indian Agricultural Research Institute, New Delhi.

6. <. A IR, wee a9, A
UTeY AT A9, AIHATU—HRATI Y ST HwT,
3 faeell — 110012

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

7. ST, STea IHT, Y dsiieD, RERa

HIRATI—ARAI 3] FTAE FReH, Rar (f2ovo)

ALPIL -G Igaer e
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Sr. No. Name & Address Designation

5.4 BIGECIG] ECEIL]

8. Dr. Brij Lal Attri, Pricipal Scientist, Member
ICAR-Directorate of Mushroom Research, Solan (H.P.) — 173213.

8. Sl §igd. o), v dsH, RESY
IHITII—GH AL FRIH, =Twrere, Aia (f2ovo) — 173213

9. Dr. Mahesh Yadav, Principal Scientist, Member
ICAR- National Bureau of Plant Genetic Resources,
New Delhi - 110012.

9. Sf. 729 ATed, YU AP, e
IHIII—TI UTd AJARIP AARH &R, 75 faeell — 110012

10. Sh.K.K. Sharma, Sr. Finance & Accounts Officer, Member
National Bureau Plant Genetic Resources, New Delhi-110012

10. Nt ., aRS FeId 9d vd oram BN, NESe)
IHIII—TEI UT AR AARH &R, 5 faeell — 110012

11. Sh.Vinod Thakur, Non-Official Member|
Thakur Mushroom Farm, Chambaghat, Solan (H.P.) — 173213

11. 3 faIg SIgR, STHR FURA B, Frare, Aied (fBo¥0) — 173213 IR ASH™

12 Sh. Rajesh Thakur, Non-Official Member
Vill. Ber-ki-Ser, Chambaghat, Solan (H.P.) — 173213

12. 371 JTOTE BTgHR, o DI W, FwrEre, Aed (f2ovo) — 173213 G T

13. Sh. H.N. Sharma, Administrative Officer, Member-Secretary
ICAR-Directorate of Mushroom Research, Solan (H.P.) — 173213.

13. sft TagA. oHl, gemNIG ST, NESIGICES
IHITII—GH AL I, =Twarere, Aia (f2ovo) — 173213

ICAR-Directorate of Mushroom Research
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9. IMPLEMENTATION OF OFFICIAL LANGUAGE
9. QACTH BRI

Progress Report of Official Language Hindi of
ICAR- Directorate Mushroom Research,
Chambaghat, Solan (HP) 2019

Official Language Implementation
Committee (Hindi Committee)

Dr. V.P. Sarma, Director - Chairman

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

Mr. H.N. Sharma, Administrative Officer - Member
Mrs. Sunila Thakur, Stenographer - Member
Mr. Rajneesh Jaryal, Assistant - Member

Mrs. Shashi Poonam, Sr. Clerk - Member

Mr. Deep Kumar Thakur, Stenographer - Member
Secretary

A brief description of the works done by
the Official Language Implementation
Committee during the year 2019

Official Language Implementation
Committee has been constituted in the
Directorate with the objective of ensuring the
implementation of the Official Language Policy
of the Government of India and to ensure the use
of Hindi in the work done by the Directorate. In
view of the efforts made by the Official Language
Implementation Committee, despite the absence
of any special official and employee in the
Directorate for the implementation of the official
language, the requisite success has been achieved
in the functioning and publicity of Hindi in the
Directorate. A brief description of the work done
by the Directorate during the year 2019 is as
follows:

109

AHAFI—GH UM (e, e, A
(fRowo) @t romTET fR= @1 eIt R 2019

oTTNT Hraf-aa+ afafa (R afaf)

ST, dd). T, Rews — arege

<1 41 gel. 3, v dEifie — R

1 AU, o], U JAfEeRT — Hed
S e areR, gt — e

2 IS SRATeA, AP — A

et e 7, 9o forfie — A

21 €10 {AR TR, AYfIUd — Faw g

ITSTHTYT BrAf-aa+- Gfifa gRT 99 2019 & <IRME
frd 1T wral &1 Gfdra faawor

TR TRGR DI I T & HrI=ad_ ol
FAREd B 1 Feener g1 wuifad vl S aret
PrBIST ¥ 21 &1 vt gARed &=+ & Ieed o
e # oMWY FHratEa AfRfa &1 T fear
T & | ST BRI & forg feemery # ot |
DS ATBRI 9 HHARI T B D I RTTHTNT
PRI AT R Py W T & Helawy
Aeer # 0 & de 9 TaR-UER H 3ruferd
Aheldl U 83 & | (e gRT a9 2019 & QR
B I Bl A1 e faaRer AR B

oY a1fife esri$ed IR dra-aa-d

GTET A HriHA R Qe &1 IIoTHTsT
ST AT BT FARIS dodi H ==l gg aer ey
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Implementation on Official

Program

Language

The Official Language Implementation
committee of the Directorate followed the
guidelines of the Annual Program released by the
Department of Official Language, Ministry of
Home Affairs, Government of India. The
correspondence has been done to all officers and
employees of the Directorate to achieve the
desired target according to the program. In
response to circulars/letters of implementation
of the official language from the Official
Language Department (New Delhi), Official
Language Implementation Committee (Solan) and
Indian Council of Agricultural Research, action
was taken by the Official Language
Implementation Committee of the Directorate.
Further, the letters/circulars were also circulated
to all concerned officers and employees for their
information and necessary action.

Compilation and review of quarterly Hindi
progress report

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

Implementation of Hindi Incentive Scheme

In accordance with the instructions issued by
the Department of Official Language, incentive
scheme has been implemented for all officers and

ICAR-Directorate of Mushroom Research
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Y feRn—fcel @ 3wy forg v Aol & SR
FRAE BT TE TN PRI & W sfreRar 9
HHAIRIT P qIYH BRIGA & JTAR FEiRa e
UIel R 2q TAMER fbar 1|

ISHTET faqmT, 8 faeeh), TR o147y Bt
AfAfY, Ao Td AR B Sz uRyg, 78 el
I gred gt/ IR IR BT |

39 IE H ST Hraadd AR Tdaq
facen / framt & i A= yeR @ 931 / aRu=
anfe roraTeT famT, 78 fieel], TR RISTTST SrRIaa
AR, e T IR BN g™ gy 3 ure
g0 R W BRad 9ifsd o, 39 R BRaE 1 T
T S a1 AT TRl @ HHATRAl B D!
TSR G MMIeId HRATs 7q RATerd fdhar T3 |

fomre) fe= grfa Ruid &1 dda a2m afier

feemer # o STt gl Wi @
3ifhs Ul /TR B HTRIG Rurd Wt § |
RUle TR @1 T8 | 39 AAfGd RUIE BT ARAI HiY
affa, e 9 SU-—Qed (Grataas), ot
o, ST e siaa sfaa—1, ol
T—RISH TR, 78 faeell @I o aEa Ao | 39
R BT Aler BT TS TAT UIS TS BT BT 3AT PR
R A o fog it iRt @ wwarRar o ufvd
fbam |

o=l Uicare+ JieHT &1 er™iaaq

RIS faMTT gIRT SR et & o1 feemer
H WA HHBN 9o w7 A Bl H B & folg
grcdTeEd Ao 91 iffiRal 9 wHaRal @ forg
AP 2| R Y H fbU T BT Bl HEY TR
§U U Hedich=T ATl BT TS+ fpaal STl & i Brsedl



employees to promote the official work in Hindi.
An evaluation committee is set up keeping an eye
on the work done throughout the year, which after
observing the files and other functions, decides
the first, second and third prizes.

Organizing quarterly meetings

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

Organizing Quarterly Official
Workshops

Language

Quarterly official language workshops were
organized regularly in the Directorate. In these
workshops, the barriers to working in Hindi were
discussed and remedies suggested for them to
be resolved. All types of forms were prepared in
bilingual form for all officers and employees of
the Directorate and downloaded on all the
computers so that; they could use these forms in
day-to-day office work.

Organizing Hindi Fortnight

Hindi Fortnight was celebrated on 14-28
September, 2019, in the ICAR-Directorate of
Mushroom Research, details of which are as
follows:

Date: 16.09.2019

1. Calligraphy competition: This competition
was for all officers and employees of the
Directorate. 23 participants participated in
this competition. The main objective of this
competition was to check the practice of
writing to all officers and employees and to
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g A P P TG B UIH, fGdI g A
REHRI T Fofg et 2 |

AR doBl BT AT

ST STaag- Affa &7 AARIE SSdl B
AT Mo o | Sl | TSI a1
PRIEA # iR fhy 7Y Aedi 1 U B, FHT—aHg
TR ST T, 98 fdeell, TR ISt Sraaad
AR, e Td IR Y e gRyg 3 ure
fAc=l /el & Sues WR FE &l T8 aAT S
Jodi # forg 7y fofat & AR A @ forg HRarg a1
TS |

AR IASTHTNT BRI TTATAT BT TSI

FeerTer # FRd ISTHTST RISl &1 fRafid
SRS 2 11T | 391 FrRieerall # 2= # &t &
H 7 BT qRIRN UR AT BY TS AT IBT FARTHRT
PR P oI SuR geg M| FRweE @ 9l
freIRal @ HHaiRal & folw a1 geR & gud
et w7 # TR Py U T T B FYR W
SRS fdhy U arfe 9 RRF—vfafes srafes gamT
H 39 guAl BT YR § AV |

o=l yEare &1 IS

AHATI—GH A freemed # = w<re
BT AN AT 14—28 RyawR, 2019 T 2=l
g 791 1T, e faaver fe=ferlRad g—

fe-®: 16.09.2019

1. goiw yfqaifar: I8 ufoaifar Feemea &
wft aferetRAl g wHaRAl @ fau off|
gq gfoaifrar | 23 gfowifar = W foram
9 U &1 g8 Seed Il AfIRAl @
FHAIRA &I fI@s &1 A TAT Grax
faers &1 = o1 g9 gfaaifirar #
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check the beautiful writing. The following
officers / employees won awards in this
competition.

Dr. BL Attri, Principal Scientist - First

Dr. Shwet Kamal, Principal Scientist - Second

1
2
3. Dr. Anuradha Srivastava, Scientist-Third
4

Dr. Anil Kumar, Scientist - Consolation Award
Date: 17.09.2019

2. Dictation competition: This competition
was for all officers and employees of the
Directorate. 19 contestants participated in
this competition. The following officers /
employees won prizes in this competition.

1. Dr. Shwet Kamal, Principal Scientist-First

2. Dr. Anuradha Srivastava, Scientist-Second

3. Mrs. Shashi Poonam, Upper Division Clerk —
Third

4. Mr. JR Mangale, Civil Accounts Officer-
Consolation Award

Date: 19.09.2019

3. Essay Competition: This competition was
for all officers and employees of the
Directorate whose subject was corruption
free India. 10 contestants participated in this
competition. The following officers /
employees won prizes in this competition.

Mr. Rajneesh Jaryal, Assistant-First
Mrs. Sunila Thakur, Personal Assistant-Second

Dr. Satish Kumar, Principal Scientist-Third

BNy e

Dr. Vrishali Deshmukh, Technical Assistant-
Consolation Award

Date: 21.09.2019

4. Comment Competition: This competition
was for all officers and employees of the

ICAR-Directorate of Mushroom Research
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freferRaa sfereTiRal / FHamRal 9 qREpR
S |

Sf. qlua. sl vere dseie — g

Sl Td B, YIH IS — S

ST. IRMT SaraTd, d91+d — A

ST, 37f+1el BAR, deMD — Hica T JREDR

fe=r®: 17.09.2019

gae@d gferafiar a8 ufaafiar fFeemeay &
i1 affeRal g wHeRal & forg off| s
gfoarfiar % 19wl 5 9w o) s4
gfcranfirar # fFefaRaa sieRar / wa=mRar |
JRIPHR S |

Sl TId HHA, YEE dEId — 9o

ST, IR SNaRd, I — i

ST el g, S 2of fotfe — g

7Y ST3TR. ARTe, .13 AT JARBRY — Hice T REBR

fe-T®: 19.09.2019

4.

Frae gfefiran a7 ufoafar Feere & af
STRIPTRAT T HH=TRAT & forg off T fawar o
YECTRR Herl WK | 97 GfcrAfirer & 10 iy
F w9 foram| 9 ufagifar | feafafea
STfrHTRAT / FHHaTRAT 7 REHR I |

off TS SIRATd, HER® — YoM

LA AT STy, 1ot Aers — gfddi

Sf. |AT HAR, Y ALl — g

<. guTel S, A HeTddh — il JREhR

fe-®: 21.09.2019

4. fewofy yfqaifiar: ag ufdafar e &

i) OeRal g wH=Ral @ fou off| 9



1
2
3.
4

Directorate. 10 contestants of the Directorate
participated in this competition. The following
officers / employees won prizes in this
competition.

Mrs. Sunila Thakur, Personal Assistant - First
Dr. White Lotus, Principal Scientist - Second
Shri Rajneesh Jaryal, Assistant - Third

Mrs Rita, ACTO - Consolation Award

Date: 26.09.2019

5.

Translation from English to Hindi: This
competition was for all officers and
employees of the Directorate. 17 contestants
participated in this competition. The following
officers / employees won prizes in this
competition.

Shri Deep Kumar Thakur, Stenographer
(Grade-Il)-First
Dr. Anuradha Srivastava, Scientist-Second

Mrs. Shashi Poonam, Upper Division Clerk-
Third

Mrs. Shailaja Verma, ACTO-Consolation
Award

Date: 27.09.2019

6.

el N

General Knowledge Competition: This
competition was for all officers and
employees of the Directorate. 11 contestants
participated in this competition. The following
officers / employees won prizes in this
competition.

Sri Sri Rajneesh Jaryal, Assistant-First
Shri Sanjeev Sharma, Clerk-Second

Dr. Anuradha Srivastava, Scientist-Third

Shri Rakesh Bairwa, Scientist-Consolation
Award
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gfoarar H Feeme & 10 UMl F AT
faar) sw gfgaifrar & faeAfatea
STPTRAT / HHATRAT 7 GREPR S |

1. 3l Geilen SraR, Aol Aerres — yeM

2. Sl 790 A, TEE a=e — gad

3. &1 YOI SRATA, HERe —

4. ST O, TR — AT RER

fe=T®: 26.09.2019

5. 3rgare Ul I 2= A : gz uffiar e
& w1 feERal @ waRal & forg ot g9
gferaifirar 4§ 17 wfeefral = wrr foram| s«
gfernfirar 7 f=feRaa srdraiRat / s=nlRar =
JRIPHR S |

1. = 49 HAR ST, AYferie (Fs—II) — gom

2. S AR SAREE, 91N — g

3. srt el g, S oofl forfie — i

4. ST SefaT g1, THICIRIT — |icaH T JREhR

fe=T®: 27.09.2019

6. = 919 yfaa g gg gfoafiar fAemes
3 ) AARAT T FHARAT B forg off | =9
gfnfirar & 11 wfoafral 5 9rr foar| sa
gfenfirar & f=ferRaa st / wenlRar =
QIR S |

1. 2 TN SRATA, FEd — YIUH

2. 3t Aoflg Wi, o forfis — gfad

3. S 3TREM SaRda, d9He —

4. A1 B SRE1, ISD — AT GREPR
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Dated 28.09.2019

The Hindi fortnight was concluded on
28.09.2018 in which prizes were awarded to the
winners of various competitions and to officers
and employees who have done excellent work in
Hindi throughout the year.

7. Awards under the incentive scheme for
doing government work basically in
Hindi throughout the year

(Government of India, Ministry of Home
Affairs, Department of Official Language, New
Delhi City Center-2 Building, Jaisingh Road, New
Delhi- 110001, under the guidelines received by
Office Memorandum No. 12013/01/2011-RB
(Policy) dated 14 September 2016. Incentive
scheme to do maximum work in Hindi in the office
in the previous year (September 2018 to
September 2019)

The following officers and employees were
given awards for doing all-round work in Hindi
throughout the year.

1. First Prize

1. Shri N.P. Negi, Assistant
2. Mrs. Shashi Poonam, S. Clerk

2. Second Prize

1. Mr. Deep Kumar, Stenographer
2. Mr. Rajneesh Jaryal, Assistant

3. Shri Sanjeev Sharma, Junior Clerk
3. Third prize

Mr. Bhim Singh, Assistant
Shri Satendra Thakur, Assistant
Shri Dharam Das, Upper Division Clerk

Mr. Roshan Lal Negi, Lower Division Clerk

A

Mr. H.N. Sharma, Administrative Officer

ICAR-Directorate of Mushroom Research
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fe-i® 28.09.2019

o= Igars &1 T fHId 28.09.2018 HI fHam
T e fafer= gfoafraret & fasramen a1 qer
ART T 21§ ISP BRI B dqTel ARTHIRAT 9
FHHATRAT BT GRBR Y& By 1|

7. R 99 WHN FHH o w9 9 fF=h «
B @ fIg ylcares Il & d8d JREPR

(TR TRPR, I[& HATA, TS fmT, 75 faeedt
RS Hex—2 fRfesT, safiE e, 718 fiweil — 110 001
P BRI HUH H0 12013 /01 / 2011—104910 ()
e 14 RaawR, 2016 g7 U feemfaden & ofasfa
g qy (Raw, 2018 | RIAwR, 2019) ¥ HAlad
ffw o 3fde o fR<r # &+ & fory dicared
JIoTI) |

R 9 R 7 Aaifrd Bref oxe & forg FforRaa
SRt 7 HHATRAT B REHR g T |

1. 99H ¥R

1. o gAdL f, IEs
2. SNl el g, qo forfte
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Annual Hindi Progress related Key
Activities and Achievements of Directorate

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

1. More than 80 percent of the Directorate’s
personnel have proficiency / working
knowledge in Hindi, so this Directorate has
been notified as the Hindi office in the Gazette
of the Government of India under the Official
Language Rule 10 (4).

2. Official Language Implementation
Committee meetings were held on
21.01.2019, 19.06.2019, 28.08.2018 and
16.11.2019. The agenda of all the meetings
was decided according to the annual
implementation requirements and only after
the approval of the Chairman, Official
Language Implementation Committee.

3. Official Language workshops were organized
on 29.03.2019, 21.06.2019, 28.09.2019 and
16.11.2019 in which all officers and
employees of the Directorate voluntarily
participated and successfully achieved the
targets of the workshops.

4. Out of all the letters received or signed in
Hindi, the letters that were deemed necessary
to be answered were answered only in Hindi.

5. The minutes of most of the meetings of the
Directorate were prepared in Hindi.

6. In terms of compliance with Section 3 (3) of
the Official Language Act, 1963 and other
rules, office orders were issued to every
officer and employee of the Directorate on
time and efforts are being made to ensure
their 100% compliance.

7. Continuous efforts are underway in the
direction of achieving the prescribed goals of
Hindi correspondence.
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10.
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12.

13.

14.

15.

16.

All 55 standard forms have been prepared in
bilingual form and continuous efforts are
being made that all the personnel should fill
them in Hindi only.

Hindi software has been downloaded in all
30 computers of the Directorate. With this,
every officer and employee working on a
computer can work together in any language
in Hindi or in Hindi and English as they wish.

Aroster of Hindi information of all the officers
of the Directorate has been prepared and put
on the website of the Directorate.

All sign boards, information boards, board
names and other similar boards of the
Directorate have been prepared in bilingual
form.

Training compendium (training compendium)
for training programs of the Directorate is
available in both Hindi and English languages.

Code manuals and other procedural literature
are available in Hindi.

In orderto increase the Hindi word knowledge
of the officers and staff of the Directorate,
Hindi sentences are written daily under the
title “Today’s Idea’” on Shyamapatta (Black
Board) so as to increase the word knowledge
of officers and employees.

Like every year in the Directorate, mushroom
fair was organized on September 10, 2019.
On this occasion, pictures, graphs,
histographs etc. of all the pictures of the main
pandal were displayed in Hindi. Mushroom
information was presented in an attractive
manner through multimedia and mushroom
literature was made available in Hindi to
farmers, students and other vendors.

A committee has been formed for the
purchase of Hindi books, which recommends
the purchase of books for the Hindi library.
Every year, efforts are being made to
purchase books in the library as per the target

ICAR-Directorate of Mushroom Research
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set by the Department of Official Language. A
list of all the publications available in Hindi in
the library of the Directorate has been made
available on the website of the Directorate.

17. On Doordarshan also, talks in Hindi on the
subject of mushroom are broadcast by the
scientists of the Directorate, which solve the

problems of middle room producers.

18. Additionally, under the continuous personal
support and guidance of Dr. V.P. Sharma,
Director and Chairman, Official Language
Implementation Committee, quarterly
meetings and workshops of Hindi were being
organised. Together with mutual cooperation
and reconciliation of all officials and
employees working in the Directorate the
work related to the implementation of the
official language is continuously moving
forward.

Official Language Implementation
Committee (Narakas), Solan (H.P.)

The convener of the Official Language
Implementation Committee (NARCAS) Solan also
holds the charge of the Directorate of Mushroom
Research. Its Chairman, Director of the
Directorate, Dr. V.P. Sharma and Member
Secretary Shri H.N. Sharma is an administrative
officer. At present, Solan NARCAS has 30 members
in  which central government offices,
undertakings, banks etc. located in the city
participate. Under NARCAS, 2 meetings in a year
are to be held in June / November. In these
meetings, the official language can be used as
much as possible in government work, the subject
is discussed and necessary steps are taken to
promote it. Two meetings of Solan NARCAS were
held on 19.06.2019 and 27.11.2019 under the
chairmanship of Director, as well as Hindi Pakhwada
was organized from Hindi Day i.e. 14" September in
which various competitions were organized such as
calligraphy, dictation, obituary, training forum. e.t.c.
The fortnight was concluded on 30.09.2019 in which
prizes were distributed to the winners.
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10.

INSTITUTIONAL ACTIVITIES

10. ARBIA NARRIT

AICRP Mushroom workshop

The ICAR-Directorate of Mushroom Research,
Solan organized the 21°* Annual Group Meeting
of All India ICAR-DMR, Solan from 28% to
30" June, 2019 (Fig. 10.1). The Chief Guest, Dr. T.
Janakiram, ADG (Horticulture Science), ICAR, New
Delhi emphasized on the need for quality spawn
production and domestication of new edible
mushroom for enriching the diversity of edible
mushrooms, popularizing the bottle technology
to grow the Flammulina velutipes that is also
known as Golden Needle Mushroom. Dr.
Janakiram also appreciated the ICAR-DMR for its
initiative to establish the unit for Cordyceps.The
Special invitees - Dr. Manjit Singh, Dr. T.N.
Lakhanpal, Dr. C.L. Jandaik, Dr. R.P. Singh and Dr.
N.S. Attri deliberated on the need for
disseminating the information about the various
varieties and technologies developed by the
Institute. They also emphasized on the importance
of mushroom farming in the modern agricultural
practices for addressing the nutritional challenges
of the country.Dr. V.P. Sharma, Director, ICAR,
DMR, delivered the project remarks and
coordinators report. He also stated about the
roadmap for the future research needed for
strengthening the mushroom science in the

IRad AR FHfad G e uRASHT Y
CALRICH]
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Fig. 10.1. Glimpses of AICRP Mushroom workshop-2019
fam 10.1. fga aRd wafaa @ IgEa™ RIS S SRiETr
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country by 2022. The Annual Report - 2018-19
along with two technical bulletins on “Shitake
Mushroom Cultivation” and “Status Report on
Mushroom Products” were released on the
occasion.Dr. Dayaram, Principal Investigator,
Mushroom Project, Dr. Rajendra Prasad Central
Agricultural University, Pusa also released the
mushroom value added products like Rajendra
Pusa Mushroom Somosa, Biscuits and Namkeen
on the occasion.A brainstorming session on
“Global versus Indian Scenario of Mushroom
Production - Future Challenges” was also
organized by the Mushroom Society of India,
Solan. The group meeting was attended by the
scientists from 32 centers and farmers from
different regions of the country.

Research Advisory Committee Meeting

RAC meeting was convened at ICAR-DMR,
Solan during 8% July, 2019 (Fig. 10.2). 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. A.K. Patra, Dr. B.K. Pandey, Sh. Ram Dass
Shinde, Shri Vinod Thakur, Shri Rajesh Thakur and
Dr. B.L. Attri. After a brief presentation by the
Principal Investigators, RAC critically examined
the progress and achievements of ongoing and
completed projects. The committee also gave
important comments on new project proposals
and appreciated the collective efforts made by
the Directorate to address research gaps and
challenges in mushroom science.

Fig. 10.2. RAC meeting 2019
o 10.2. IHET AARHR AT B I5F — 2019

119

aiffe gfade 2019

SI4 a¥ 2022 T& < H YW IS BT Aol UaH
PR B folq TToR) AT S & ASHY & IR H 41
SR T | $9 3G9 WX aIfyd yfada- 2018—19 Ud
|y B T dedl gelfed g Rierd Hewd
Beclde’ Td "wed RUid 3l A3Red Ursded’” &l
T e o T | 39 31adR RS SIRM, JuH
faeafderer, q@r, ¥R, [9BR ™1 1 = &
ARG IUTRT JAT Mol TAT HIReH AT, fdwage
T THH Bl SR AT TAT | AIHH GRS HTh
— 9 gAfo” v R Ue d9-—<IT A9F @
AT A1 fbar 3T | 599 g 9o H <9 & A=
&l W 32 Begl b dell—dl vd A | 9rT foram |

ITHLTE FATeHR AAfT BT 4o

HIH3TIU — G AU faemerd (ICAR - DMR),
A o fa1d 8 eI, 2019 BT ATAUN FATEDR
AT &1 dod maIa o T2 (R 10.2) @
3fegerar Sf. JTR.UI. forar), qd fFeerd, HIharga — gwl
FTAYT R (ICAR - DMR), |ieid §RT &7 TS |
94 gfafted wewdl Sf. didl. e, S € IHaRM,
SI. U®. U, S dld. urvey, Hfl W T R, 50
[ERICECIEAME I IS KICICARCRSTICIRYC RS E IS KU
foram | e sr=wes g7 foby U HfereT URegferepRr @
SIRI, AU FABHR AT §IRT =Tl T q=I &
bl IR BT G T SUATRIAT BT FHIET Bl
TS | A1 &) AR F9F gRSTT gRarat o) ST
Hecaquf fewfor &1 3ik Wrg fasm 4 ST SR
Tg AT BT HHE DR Bl fa=m H e gy
fy T wrfe yaTat @) A-TE @ |

AT JTHEA GfT o d5@

12 37U, 2019, 9 3T, 2019 TG 19—20 SJH, 2019 BT
far ar RF® sregerar €f didlL e, Fewe,
qIP3rqu — G JJe e (ICAR - DMR),
AT ERT BI TS | Haerd ISl §RT AR g
o oifya =mey orge™ uRaATeel &1 Wiy gd
I URATSTISAT & URATal Dl YR T TTT | TguRT=T

ALPIL -G Igaer e



Annual Report 2019

S
ICAR

Institute Research Committee Meeting

Three IRC meetings were held on 12.04.2019,
19 & 20.06.2019 and 09.08.2019 under the
Chairmanship of Dr. V.P. Sharma, Director.
Progress of the ongoing Institute funded research
projects and proposals for new projects were
presented by concerned scientists. This was
followed by thorough discussion, appraisal and
future orientation of the technical programme.
Further, to fast track activities, monthly review
meetings were held at every first Fridays of the
month.

ICAR Inter-Institutional Staff Sports Meet
2019

Indian Council of Agricultural Research Inter-
Institutitonal Staff Sports Meet 2019-20 was held
at ICAR-Indian Institute of Pulses Research,
Kanpur (U.P.) w.e.f. 12 th to 14 th December, 2019
in which 18 participants (16 Men and 2 women)
from ICAR-Directorate of Mushroom

Research, Chambaghat, Solan (HP) took parts.
Being a small Directorate the staff took part in
almost all the events and made commendable
efforts. In men event like Volley Ball (Smashing
&amp; Shooting), Table Tennis, Badminton,
Carram Board, Chess etc. and in women event
like High Jump, Shot put, Javeline throw,
Badminton etc. Sh. Vinay Sharma, SSS, won lind

Fig. 10.3. Glimpse of sports meet-2019
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prize in Chess event. In the women event
Mrs.Sunila Thakur, Personal Asstant, won 1 st
prize in High Jump and Discus throw and 3 rd prize
in Javeline through (Fig. 10.3).

International Yoga Day

International Yoga Day was celebrated at this
Directorate on 21.06.2019. On this day a devotee
of Sri Sri Ravi Kumar came to this Directorate
and practices different yogas to the staff and their
families in the early morning of this Day.

Independence Day (15.08.2019)

The Independence Day was celebrated at the
campus of ICAR-DMR, Solan on 15 August, 2019.
The Director, Dr. V.P. Sharma, ICAR-DMR
addressed the gathering. All the staff members
attended the programme.

Mushroom Mela-2019

21 One day Mushroom Mela was organized
on 10™ September, 2019 as a flagship activity of
the Directorate. It was inaugurated by chief guest
Dr. Anand Kumar Singh, Deputy Director General
(Horticultural Sciences), ICAR. Dr. Parvinder
Kaushal, Vice-chancellor of Dr. Y. S. Parmar
University of Horticulture and Forestry, Solan (H.P.)
was the Guest of Honour (Fig. 10.4). It was
attended by about 1300 farmers, farmwomen,
mushroom growers, researchers, extension
workers and businessmen from various states viz,
Himachal Pradesh, Haryana, Punjab, Odisha,
Maharashtra, Rajasthan, Andhra Pradesh,
Karnataka, Assam, Bihar, Tamil Nadu,
Uttarakhand, Uttar Pradesh, Chattishgarh,
Madhya Pradesh, Jammu and Kashmir, Manipur
and Sikkim. The representatives from 20 different
states of India attended the mela.

Swachhata hi sewa

Swachhata hi sewa pakhwara was celebrated
with effect from 16th September to 31°f
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Fig. 10.4. Inauguration of Mushroom Mela-2019
by chief guest Dr. Anand Kumar Singh, DDG (HS)
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Fig. 10.5. Glimpse of activities organized under Swachhata hi Sewa Pakhwara

o 10.5. Taowar &€ 99T HRABH

December, 2019 at ICAR-DMR, Solan. Various
programmes were organized on and off the
campus for creating awareness among masses
for cleanliness in their day to day life (Fig. 10.5).

Hindi Week (14t -21%t September, 2019)

Hindi week was celebrated at ICAR-DMR from
14 to 215 September, 2019 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.

Agriculture Education Day (03.12.2019)

Agriculture Education Say was observed on
3 December, 2019 at ICAR-DMR, Solan in which
awareness was created among all the staff
members for the importance of agriculture
education. It was emphasised to attract more and
more youth towards agriculture.

World Soil Health Day (05.12.2019)

Soil Health Day was observed at ICAR-DMR,
Solan on 5™ December, 2019 which was chaired
by Dr. V.P.S Sharma, Director and more than 250
farmers/farmwomen from surrounding villages
attended the same (Fig. 10.6). The programme

ICAR-Directorate of Mushroom Research
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Fig. 10.6. World Soil Health Day
o 10.6. ATHIATU—SITHRIR §RT 3T WRA FARIE
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was initiated with ICAR Song. Dr. Rajesh Kaushal,
Soil and Water Conservation Department, Dr. Y.S.
Parmar University of Hort. & Forestry, Nauni,
Solan (HP) gave a detailed presentation on
maintaining the soil health, sampling techniques,
preparation of vermin compost, using fertilizers
as per the soil health cards etc. Dr. V.P. Sharma
emphasized to use the soil health card scheme
so that the health of the soil is maintained and
the income of the farmers is doubled by 2022.
World Soil Health Day was also celebrated at
Dangyari, Dharampur Block, Solan in
collaboration with Department of Agriculture, KVK
Kandaghat. More than 50 farmers/farmwomen
participated in the programme. Awareness was
created about maintaining soil health using organic
matter, less use of fertilizer/insecticides etc. Further,
zero based agriculture was also discussed in detail.

Nation Kisan Diwas (23.12.2019)

ICAR-DMR, Solan celebrated National Kisan
Diwas on 23 Decemer, 2019 in which more than
200 farmers/ farmwomen participated. These
farmers were addressed by Director, Dr V.P.
Sharma about contribution of farmers in our
country with special focus on mushroom growers.
On this occasion, Director, Dr. V.P Sharma
highlighted the phenomenal production in the
country and encouraged the women to grow the
mushroom and made them aware of the
medicinal properties (Fig. 10.7).
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HIPH3TIT — G AU e (ICAR - DMR),
Ao 3 faid 5 fadwR, 2019 31 7T WReY fiaw
HATIT AT Tah! Jfederar Heened & Faze deied
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i fhaml ok Pfiva Afgetial = 9T foran (Rt
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T BT TH1Db], THT PFIRE IR B 3R HaT WY
Pre P FIAR SARD| BT SUIN R A W T
faveqe gRfarepxor faam | <. dndn o, e, e
U — GHI IFT M (CAR - DMR), |ierd o
el TR HIS WM BT IUANT PR WR g faar
qIfeh HaT BT TR 1 V8 AR T4 2022 T fhar
PI M P IR[AT I BI AR HEH 91 Sl TS |
faeq qa1 wWrRed g &1 IS HiY faamT, $iY
AT H FER AT T BRied H 50 A T 1
(et / HiRa AfRestt 1 WrT forar | 39 S/aiR W
BT HH ITAN BB Ja&l WRT Bl FM & W
SIRTRadhl Jed=1 BT T 3R Sdls Ied P wR
fowar & ==t @1 T |

I fparE feaw

HIH3TIU — G AU faemerd (ICAR - DMR),
e # fedie 23 fgwR, 2019 & I fhae
fegw a9 R s 200 & ) o fhal/
PR Aferaii 7 Wi foran | g9 fH=am=t 1 e <
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Fig. 10.7. Nation Kisan Diwas
o 10.7. ATHIY — YA AT FRATET (CAR-DMR), |idw 4 I fha fagw waRIE

Republic Day (26.01.2019)

All staff members of ICAR-DMR, Solan
celebrated the Republic Day on 26% January, 2019.

National Productivity Week (12 — 18%
February, 2019)

12h February, 2019 was celebrated as
Productivity day and the week 12" — 18%™
February, 2019 as National Productivity Week.
The theme for this year was “Circular Economy
for Productivity and Sustainability”. On 12 Feb.,
2019 the importance of productivity in mushroom
was elaborated. On 13% February the discussions
were held with the contractual workers of the
Directorate for increasing the productivity of the
mushroom. It was emphasised to keep hygienic
conditions in and around the mushroom growing
units, maintaining proper relative humidity and
temperature in the rooms. On 14™ February, all
the technical staff of the Directorate participated
in the discussion and suggested methods to
increase the productivity of different mushrooms
being cultivated. On 15 February all the scientists
of ICAR-DMR, Solan discussed how to increase
the productivity of mushroom through
maintaining growing conditions like temperature,
humidity, CO,, unhygienic conditions around the
mushroom houses. They discussed about how to

ICAR-Directorate of Mushroom Research
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U1 el 9 gr Iaredl TR AR Bled PR §U
AR T P [HAMI & INTEE B IR H A>T 59
3R W, e HEIed 7 <97 ¥ JMdYd gH IcaTe
R YT Slell 3R ATl B G I & fory
greATfed fbar den e @1 v faeyane & IR
# garn (= 107) |

oTa AT feaw guRiE

HIPH3TIT — G AU Femerd (ICAR - DMR),
AT & Tl % el gIRT fa1d 26 Sasl, 2019
I O g FHRIE R BYicel™d Ud SHT B AT
HATT T |

MET SATEhdT w8

HIH3TIU — G AU faemerd (ICAR - DMR),
[l H fadid 12 BRas), 2019 BT IATEHT fad 3R
fodie 12 & 18 BRa¥), 2019 BT IR IATSHT
ACE AT AT 39 99 &7 vy SAeHar g
HgRofiar & fou garer sieferqeen” or | fasis 12
BRAY], 2019 BT GH H ITEHT B Heed WX AR
A U STl T | faA1d 13 BRAW, 2019 BT G Bl
SATEHAT BT 9@ B oy FIeRIera & ey Hifien
D A I DI IS | GH 9edR gHhsdl H Ud gD
AU Re Ry URReIfRT a9M, Fefi # smuférs
3MTedl Ud ATIHAE BT 91 W W gl {337 137 |
fRATd 14 WRAR, 2019 BT FLMAT & TH THATDT
TCI® o =t # 9T forar &R Wt fhe o w2 faf=
G P IURHAT DI 98 1 At g TS |




reduce attack by insects-pests and diseases and
increase the postharvest shelf life of mushrooms.
On 16 February interactions were held among
all the staff members in the mushroom compost
yard about how to utilize Spent Mushroom
Substrate (SMS). On the closing day of the
productivity week Dr V.P. Sharma, Director, ICAR-
DMR, Solan told that quality of the spawn is very
important for the productivity of the mushroom.
It has been observed that the growers used to
prepare spawn from old one and if it is done for
seven generations there is reduction of 50% in
productivity. It was stressed that all the staff
including contractual workers have to put sincere
efforts for increasing the productivity of
mushroom in the country. It was also told that
mushroom is such a crop where nothing is left at
the end which fits to the theme of the productivity
week.The week was celebrated to make farmers
and general public aware about the menance of
Parthenium, which is responsible for causing
health problems in human beings and animals,
deteriorating environment, loss of productivity
and biodiversity.
Pradhan Mantri Nidhi
(24.02.2019)

Kisan Samman

The ICAR-DMR, Solan arranged the live
telecast of Pradhan Mantri Kisan Samman Nidhi
launching ceremony at its campus on 24"
February, 2019. On this occasion, the Chief Guest,
Sh. Vinod Kumar, Deputy Commissioner, Solan
outlined the importance and potential of several
newly launched schemes of the Government
along with the Pradhan Mantri Kisan Samman
Nidhi to enhance the farmer’s income.The
inaugural address of Hon’able Prime Minster of
India was shown live in the auditorium. More than
200 farmers attended the programme.

National Science Day (28.02.2019)

National Science Day was celebrated at ICAR-
DMR, Solan on 28th February, 2018 with the focus
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Fig. 10.8. National Science Day
o 10.8. WIHY — YA ITHEE FRATEI (CAR - DMR), | § I fagma feaw wRls

theme of “Science for people and people
for science”. Around 50 students from MRDAV
school, Solan visited the Directorate on the
occasion and were shown various activities of
mushroom production and processing. The video
film on mushroom cultivation technology was also
shown during the event and the students learned
about the importance of mushrooms and their
cultivation technology (Fig. 10.8).

International Women’s Day (08.03.2019)

On this occasion Dr. V.P. Sharma, Director,
ICAR-DMR, Solan congratulated all the women
and highlighted the role of women in modern
society. He stressed how mushroom can be one
of the best alternative for women empowerment.

Fig. 10.9. International Women’s Day
I 10.9. HIHIIU — GH FFHEE QAT (ICAR -
DMR), dtes # #Afger feaw waRlE
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The address by the Hon’able Prime Minister Sh.
Narendra Modi from Varanasi was also seen live
by all the staff members of the Directorate (Fig.
10.9).

Vigilance Awareness week

Vigilance awareness week was observed
during 28" October, 2019 to 02" November, 2019.
The theme of this year was “Integrity — A way
of life”. Various programmes like Seminar,
Workshop, Essay writing etc. were organized
during the week and all the staff members of the
Directorat also took Integrity pledge and received
certificate online.

Communal Harmony week

Communal Harmony week was observed
during 19-25™ November, 2019. During this week
various activities were organized in the
Directorate. All staff members contributed for
the National Foundation for Communal Harmony
fund on the flag day (25" November, 2019) and it
was submitted to Secretary, NFFCH.

Inauguration of Director and admistrative
office

On 08.06.2019, Dr. Trilochan Mohapatra,
Secretary, Department of Agricultural Research
and Education and Director General, Indian
Council of Agricultural Research, New Delhi, Dr.
Anand Kumar Singh, Deputy Director General
(Horticultural Sciences), Indian Council of
Agricultural Research, New Delhi and Dr. J.P.
Sarma, Joint Director, ICAR-Indian Agricultural
Research Institute, New Delhi, along with Director
DMR Dr. V .P Sharma inaugurated the Director
and admistrative office (Fig. 10.10). Dr. Trilochan
Mohapatra, Secretary, Department of
Agricultural Research and Education and Director
General, Indian Council of Agricultural Research,
New Delhi addressed the gathering and he said
that the present government has set a target of
doubling the income of farmers by 2022 and the
mushroom can play a leading role in it.
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HIH3TIU — G AU Faemerd (ICAR - DMR),
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Fig. 10.10. Inauguration of Director and
admistrative office
o= 10.10. W ST, @ weE, wfba, sy
IJqaa™ ud fRrar faamT (DARE) T wERINR Y,
ARTR S sgHea uR¥g (ICAR) §RT Feea ua
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11. TRAINING AND CAPACITY BUILDING
11. ARETOT Ga STHAAT fTATOT

i. Training and capacity building of ICAR employees/s &34 dHamRal &1 gleor v emqar fmior

Sr. No.
%$.94.

Name and details

9™ U4 faazor

Duration

3afey

Place and organized by
RIS Il 3ferdl gRT
DS

1.

Scientific staff/d=Tf~I® YeT®

Dr B.L. Attriattended 6 days training on Management Development
Programme (MDP) for “Priority Setting, Monitoring and Evaluation
(PME) of Agricultural Research Projects”.

S, Q. 3 7 P ST YRS & UrIiHesd AT,
AT Td Hedidd (PME)” @ foTq yeiee faemT SRigH (MDP)
R B: feaig ufemeror drRigH # ART for |

Dr B.L. Attriattended 5 days training programme on “Mushroom
Taxonomy and Identification”.

18-23 July, 2019

18—23 CTTS,

2019

10-14 Aug., 2019

S, Y. I 7 “GH TRl [IS Qe Ugar WR uid fQawid 10—14 31T,

T3 BRIGH | 9NT foram |

Dr. Satish Kumar attended management development programme
(MDP) on leadership development.
S, FALT FAR 7 e [AbRT R Ye (A HRIGH H WRT

forar |

Dr. Satish Kumar attended 21 AICRP Mushroom Workshop at
ICAR-DMR, Solan.
S, FAT BAR IR AR T Gr SR URIST]

BT 21T BRITAT F 9T for |

Dr. Satish Kumar successfully completed the Management
Development Programme on Leadership Developmnt (a pre-
RMP programme).

S, |AleT AR 7 7IJcd (b IR Yo fddrss dRieH (T 0 —

JIRTAUT BRIGH) Bl AHEIYad GRT 13T |

Dr. Shwet Kamal participated in training programme on Mushroom
Taxonomy organized by ICAR-DMR, Solan
S, 390 PAA 7 GH TNBROT IR AT fIEoT BRIGH H HRT

forar |

Dr. Yogesh Gautam completed training programme on “Skill
Development”.

2019
2-13 Dec., 2019
2—13 fogwr,

2019

28-29 June, 2019

28—29 T,
2019

2-13 Dec., 2019

2—13 fagwr,
2019

10-14 Aug., 2019

10—14 AT,
2019

2-4 Dec., 2019

ICAR-NAARM, Hyderabad

PG — IS Y e
Y& JTBIGHT (ICAR - NAARM),
ol TR, gexEle

ICAR-DMR, Solan (HP)

HIPITFY — G FFI
QR (ICAR - DMR), SdTet
ICAR-NAARM, Hyderabad
WIHATIH — TSI HIY SR

Y& 3TBIGHT (ICAR - NAARM),
RIS TR, BeRMEIE

ICAR-DMR, Solan (HP)
WIPSTTY — Gl ST
QR (ICAR - DMR), SdTet
ICAR-NAARM, Hyderabad

AT — RIS Y e
Y& 31T (ICAR - NAARM),
ol TR, gexEle

ICAR-DMR, Solan (HP)

HIPTTT — Grdl SR
QR (ICAR - DMR), SdTet
ICAR-Agricultural Technology

Application Research Institute,
at PAU Campus, Ludhiana (Pb).

ST, AR TITH 7 DI fdhr” IR GfRerer HrRieH o quf fhar| 2—4 fGawR,

2019

GoiTd HiY fazafdenery uReR,
GERISNICKKICE
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8. Dr Anil Kumar attended 21 AICRP Mushroom Workshop at 28-29 June, 2019 ICAR-DMR, Solan (HP)
ICAR-DMR, Solan.
8. Sl A FAR 1 IR WRAT FAfaT G A URAGHT  28—29 S, 2019 WIBSTIT — GH ITERIH
P 218 BRI # 9T forar | QeI (ICAR - DMR), SdTet
9. Dr Anupam Barh attended 21°* AICRP Mushroom Workshop at 28-29 June, 2019 ICAR-DMR, Solan (HP)

ICAR-DMR, Solan.

) . 3TUH TS 1 MRt IR AT Gr A URAGHT  28—29 S, 2019 HIGHIIY — G A
BT 214} BRI 7 ART form | QR (ICAR - DMR), SHTel

Administration Personnel/93mfi®d &1 ®

1. Sh. H.N. Sharma, Admn.Officer attended specialized training 26" June to ICAR-NAARM, Hyderabad at
programme on “Hospitality Management”. 02" July, 2019 IHMCT & AN Hyderabad

1. 1 YE.GA. I, YRS SRHRI 1 “3MfcRd—HehR e’ IR 26 S 9 IHIATA — IR HIY ST
fARTSTeRd UfRrerer SRigH # 91T fordT | 2 Gllg, 2019 UG ABIGHAT (ICAR - NAARM),

ol IR, 2aNldl] gRT

HTSYATHRIET TS YU, BRETG
H Ao

2. Smt. Sunila Thakur, PA has attended training programme on 22-24" July, 2019 ISTM, New Delhi
“MS-Excel”.

2 ST GileTT TR, 1ol W +1 "THTH Qaviel” WR UfReror  22—24 SaTls, 3SYHEIGH, 775 faeell
HRIGH H 9T foram | 2019

3. Smt. Shashi Poonam, UDC has attended training programme on 22-24" July, 2019 ISTM, New Delhi
“MS-Excel”.

3. ST 2IRT O, AR foffies = “Taqd Tadiel” TR STRIIST 2224 JATS, JMSYISIH, 3 faeell
UfRTeTor SHrigH H AT for | 2019

4. Sh. H.N. Sharma, Admn.Officer has attended training programme on 11-12% Sept., 2019 ICAR-CPRI, Shimla
“e-Office”.

4 1 YEGA. T, U SIPRI 7SI’ R SR 1—12 TR, WIharu—dsid 371e] STH
Uferor BRiGH H HRT forar | 2019 TR (ICAR - CPRI), ToReT,

f2wraet uaer
5. Sh. T.D. Sharma, Asstt. Admn.Officer has attended training 11-12% Sept., 2019 ICAR-CPRI, Shimla

programme on “e-Office”.

5, S 13N, T, AR TRINIG JMfRBRNT 7 3—3fiftha” ™R 1M1—12 RIGRR,  WTGeTgu—da1d 3MTe] TR

NI UfREToT BRIGH # HRT fora | 2019 TR (ICAR - CPRI), FomeT,
6. Sh. T.D. Sharma, Assistant Admn.Officer has attended training 25-27" Nov., 2019 ICAR-CAZRI, Jodhpur

programme on “Improving skill of Administrative Staff of ICAR
dealing with Court Cases”.

6. £ 1L T, AERId YRR ARG 7 “STaTelcl Al Bl 25—27 AR, MPITT — D=1 Y &

o dlel IR BT G URYE & URIRID 1B & DI 2019 STRFT AT (ICAR - CAZRI),
H GER ST WR ARSI UIRIET0T BRIGH H AR o | SRR, ISR
7. Sh. Bhim Singh, Assistant has attended Workshop on “Capacity 25-27" Nov., 2019 ICAR-CPRI, Shimla

Building programme towards a secure and resilient”.
7. £ i RiE, WS 7 U Rk Ud SfdherTal b fasm # 25—27 qaRR, APATI—baId ATe] AT
AT 0T BRIGH IR SMANSTT Hrferetr # w7 forar | 2019 TR (ICAR - CPRI), freT,
SHTEIE aeT
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Sh. Deep Kumar Thakur, Stenographer (Grade-IIl) participated in
two days Workshop for Region ‘A’ based Institute Officers entitled
“Rajbhasha Hindiand its changing scenario in ICAR”

1 <Y HAR SR, YA Fe—3 1 IR BT AT

30™- 31t Aug. 2019

30—31 3R,

IRy ¥ MRS ¥ ST f@wdl Ud $9e daeid UNged” TR 2019

B & TR TRA B JRABINGT B foIv a1 fearig Briwmar

H 91T forar |
Technical Personnel/d@-I®T ®IfH &

Sh. Raj Kumar, Tehnical Assistant, participated and successfully
completed the ICAR-Human Resource Management training on
“Good Agricultural Practices (GAPs) for enhancing resource-use
efficiency and farm productivity”.

71 15T GAR, Th-i1eh] ABTID - " FATET SUART YHIaeierar vd
BT IATGHAT DI G & folg "d8eR P AT (GAP)” TR
AT WGBS — HITe AR Yaer UfRIETr BRIGH 3 91T
ToRIT 3R I Aheldgdes YRT o |

Sh. Gian Chand, Technical Officer, has successfully completed the
Capacity Building and Skill Upgradation Programme on “Farm
Management”.

M 99 T, Th-d! ARNBRT 7 "B Yeu-" IR &Har fHfor
Ud DI I HRIGH DT Ahedgdds YT T |

Smt. Reeta Bhatia, ACTO (Library), has successfully completed the
Training programme on “Koha for Library Staff of ICAR”

A AT AT, HER—D JRH Th-lh] AMBRI (JeTchrerd) -1
YR PIY JFHI URYE & JRIblerd Wb & [o1g Dral”
TR SR IS HRIGH Bl FheIdgdd YT o |

Sh. Sunil Verma, ACTO (Farm), has successfully completed the
Capacity Building and Skill Upgradation Programme on “Farm
Management”.

1 G A, HED JoA Tbeileh] DRI (B7) T "B
Yde" TR AT MRV T DRt S HRIGH Dl FhedgadD
R b |

Skilled supporting staff/&3Tel WeRll &IH

All the Skilled Supporting Staff (SSS) viz. Sh.Tej Ram, Sh. Ajit Kumar
and Sh. Vinay Kumar of this Directorate went on exposure visit with
Dr. Manoj Nath, Scientist.

RewTerd & ¥l G Ferl Wb A9 20 <ol ¥, 21 31T
BAR Td 211 a7 BAR DI Sl FAIGT A1, deili+h & e e

2-11" Jan., 2019

ICAR-CIAH, Bikaner

HIPSTT — D= Y I
TR (ICAR - CIAH), SIBIR,
RTSTRIT

ICAR-IARI, New Delhi

2—11 ST,
2019

13"-19" Feb.,
2019

13—19 TRAN],
2019

21-26" Feb., 2019

21—26 HREN],
2019

1723 Sept.,
2019

17—23 RIawR,
2019

20" March, 2019

20 AT, 2019

Rerd R BT e URYS & AR H 3fadR QR IR Aol 17 |

IS FIRT, HIh3ATTI—
R DY ST A
(ICAR - IARI), G, 718 faeetl

ICAR- ICAR-Indian Institute of
Farming Systems Research,
Modipuram, Meerut (U.P)

HIHIAFI—HRI PIT GorTed!
ST TR (ICAR - IIFSR),
AIGIYRA, RS, IR UG

ICAR-NAARM, Hyderabad

OIS T ST
Y& 3TBIGHT (ICAR - NAARM),
ol TR, §axES

ICAR-Indian Institute of
Farming Systems Resarch,
Modipuram, Meerut (U.P)

HIPHIATA — HRIA BT YoTTel!
ST TR (ICAR - IIFSR),
AIGIYRH, RS, IR UG

ICAR Institutes located at
Shimla

R Rerd ARG Sy
I URYS & R
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attended by

employee/arTat foa

vs Indian scenario of mushroom production: future challenges
9. St I ¥ 71 "G SAIGA & dRad T AR IRGRI—
AT TR OR AT S IS = HART forT |

Sr. No. Name and details Duration Place and organized by
HE. M ud faqavor Irafer JTATST ¥l 310aT §RT
TS
1 Dr B.L. Attriattended 21°t AICRP Mushroom Workshop. 28M-29" June, 2019 ICAR-DMR, Solan
1. St Giva o 71 oifee W AT G ST AR 2829 S, 2019 PRI — G PRI
I 218 BRI HANT foraT | AR (ICAR-DMR), At
2. Dr B.L. Attri attended brainstorming session on “ Global versus 29" June, 2019 ICAR-DMR, Solan
Indian scenario of mushroom production-Future challenges’.
2 St Giva o 7 gE S BT d¥gd M ARG IRGRI— 29 Sf, 2019 AP — Gl AP
T R OR AT S ISR = 7 9RT forT | AR (ICAR-DMR), Sie
3. Dr B.L. Attri participated in training programme on mushroom taxonomy  1014% Aug., 2019 ICAR-DMR, Solan
Indian scenario of mushroom production-Future challenges’.
3. St v o/l ¥ G R W AR IR BRipH H 10—14 3T, 2019 WP — G SR
HRT forar | ST (ICAR-DMR), STe
4. Dr. Shwet Kamal participated in Brain storming session on Global 29" June, 2019 ICAR-DMR, Solan
vs Indian scenario of mushroom production: future challenges.
4. St T T 7 G ST P IR 9 IR URGeI— 29 Sfd, 2019 AP — Gl AP
AT TR OR AT S IS = HART forT | AR (ICAR-DMR), At
5. Dr Shwet Kamal attended 21 AICRP Mushroom Workshop 28M-29" June, 2019 ICAR-DMR, Solan
Sl e B 1 M AR T G ST TR 2829 S, 2019 AP — Gl AP
1 218 BRI HANT forar | fAC@IeTT (ICAR-DMR), Siet
6. Dr. Anil Kumar participated in training programme on Mushroom 101-14 Aug., 2019 ICAR-DMR, Solan
Taxonomy
6. St e AR 7 g TR W SR AT FridH 10—14 TR, 2019  WGRIgd — G g
9T fora | <R (ICAR-DMR), At
7. Dr. Anil Kumar participated in Brain storming session on Global vs 29" June, 2019 ICAR-DMR, Solan
Indian scenario of mushroom production: future challenges
7. Sl AT AR 7T G IedTe P dRad g ARG URGI— 29 Sf, 2019 APIT — Gl IR
I R OR AT S SR = 7 9RT forT | AR (ICAR-DMR), Sie
8. Dr. Anupam Barh participated in training programme on Mushroom 10%-14* Aug., 2019 ICAR-DMR, Solan
Taxonomy
8. Sl I g8 7 "G R’ WR ARG U BRIEH 10—14 3T, 2019 WG — G g
H9WT form | ST (ICAR-DMR), STe
9. Dr. Anupam Barh participated in Brain storming session on Global 29" June, 2019 ICAR-DMR, Solan

29 S, 2019

PG — G AR
A< (ICAR-DMR), it
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Sr. No. Name and details Duration Place and organized by
Hd. M ud faawer Jrafey JTATST ¥l 310aT §RT
TS
10. Dr. Manoj Nath participated in training programme on Mushroom 10114 Aug., 2019 ICAR-DMR, Solan
Taxonomy
10. St ST RS T G R TR TR IR SR 10—14 TR, 2019 WGRIgd — G g

11.

11.

12.

12.

13.

13.

FYRT forar |

Dr. Manoj Nath participated in Brain storming session on Global vs
Indian scenario of mushroom production: future challenges

S A AR T G SeTeT Bl dftdd M ARG IR —
I R OR AT S ISR = 7 9RT forT |

Mr. Rakesh Kumar Bairwa participated in training programme on
Mushroom Taxonomy

£ I BAR Ral 7 "G BRI W AT HrIefor
PRIGH H 9N forT |

Mr. Rakesh Kumar Bairwa participated in Brain storming session on

Global vs Indian scenario of mushroom production: future challenges

£ A FAR KT 7T "G IAIGA BT IRaH I AR
RS- WAl A TR SRS SF ST |3 3 9RT foraT |

29" June, 2019

29 S, 2019

101-14% Aug., 2019

10—14 3TTRd, 2019

29" June, 2019

29 S, 2019

f<eeR (ICAR-DMIR), et

ICAR-DMR, Solan

APIFA — G IFFRIT
AR (ICAR-DMR), Sie
ICAR-DMR, Solan

APIFA — e IFFRIT
A< (ICAR-DMR), it
ICAR-DMR, Solan

AP — G G
fA<emer™ (ICAR-DMR), Sie

ICAR-Directorate of Mushroom Research
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12. DISTINGUISHED VISITORS
12. faiRree seEgw

More than 20 distinguished visitors visited ICAR-DMR, Solan during this period. Few important are as
follows:-

Rl srafer & <R 20 I 1 31t faRne sm=ge! 1 Widargy — T ATAUM FIererd (ICAR - DMR), STl
BT AT fpar f57H A @o B fGavor 4 gvqq & -

S.No. Name and address Date of visit
to DMR, Solan
$.b. 9™ 9 gdl HIHAJI—EGH AN

freemeaa  (ICAR - DMR),
das 7 R @ aE

1. Dr. Trilochan Mohapatra, Secretary, Department of Agricultural Research and 08.06.2019
Education and Director General, Indian Council of Agricultural Research, New Delhi

1. <. e w8, |fa, $iY ogau ud fRen farT (DARE) Td #eIfees, 08.06.2019
IR P FgHE gRue (CAR), T8 faeell
2. Dr. Anand Kumar Singh, Deputy Director General (Horticultural Sciences), 08.06.2019 &
10.09.2019
2. Sl e FAR 8, U HeIeed (rrar A=), YRA HiY arg=iend uRus (ICAR), 08.06.2019 Ud
g faoel! 10.09.2019
3. Dr. J.P. Sharma, Joint Director, ICAR-Indian Agricultural Research Institute, New Delhi 08.06.2019
3. Sf. S T, g R, WHIAqU — AR P WA HRIT (ICAR - IARI), T, 08.06.2019
BERES
4. Dr. Parvinder Kaushal, Vice-chancellor of Dr. Y. S. Parmar University of Horticulture and 10.09.2019
Forestry, Solan (H.P.)
4. Sf. Rfd=R BIere, Herufd, Sf. .00, WAR dNEMT UG dif-ial faeafderer, e, 10.09.2019
fewrad uew
. Dr. T. Janaki Ram, ADG (Hort. Sci.) ICAR, New Delhi 28 to 30.06.2019
5. Sl &1 IFORME, Hed Helasd (@EaHl [99mH), RGO $iY org@end uRug (ICAR), 28 | 30.06.2019
BERES
6. Dr. Manijit Singh, Ex-Director, ICAR-DMR, Solan (HP) 28 to 30.06.2019
6. <. #ofid e, gd e, Aepargu — W Aga Feened, |ies, fBard yewr 28 ¥ 30.06.2019
7. Mr. Virender Kashyap, Member of Parliament (Shimla constituency)
7. sfi IR FeIu, A ANe (Rmer 99d &9)
8. Dr. D. S. Rathore, Former Vice Chancellor, CSK Himachal Pradesh Krishi Vishvavidyalaya, 30.12.2019
Palampur (Chairman, QRT)
8. Sl SIvd. R, yd gerufa, divds fBarad yewr Y fawafderay, are™gR 30.12.2019
(oreTEr, FYITIREY)
9. Dr. R.P. Tewari, , Former Director, ICAR-DMR (Chairman RAC) 8 t0 9.05.2019
9. Sf. IRUL far, gd e, WHsgu — R Agau ey (orege, ST 8 ¥ 9.05.2019

HATBDHR  AAfT)

ALPIL -G Igaer e
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S.No. Name and address Date of visit
to DMR, Solan
$E. A 9 udl HIHIAJI—EGH AT

faQemera (ICAR - DMR),
AT § SR @ a"

10. Dr. T.N. Lakhanpal, Ex- Professor, HPU, Shimla 28 to 30.06.2019

10. Sf. U TEuTd, g4 UheR, TEuR), Rmer 28 | 30.06.2019

11. Dr. C.L. Jandaik, Ex- Professor, Dr. Y. S. Parmar University of Horticulture and Forestry, Solan (H.P) 28 to 30.06.2019

11, S Wiud O9s®, g4 B, Si. 98.U9. WAR INEE U4 ael faeafdened, died, 28 | 30.06.2019
fRArae U

12. Dr. R.P. Singh, Ex- Professor, GBPUA&T, Pantnagar, UK 28 to 30.06.2019

12, Sl IRUL RE, gd dewR, Mfd< deoM Ud P v drenfiel fawafderey, damR, 28 ¥ 30.06.2019
SIRINECES]

13. Dr. N.S. Attri, Ex-Professor, Punjabi University, Patiala. 28 to 30.06.2019

13. S AT o, @ UewR, uWdl fawafdener, ufearen, dwe 28 ¥ 30.06.2019

Around 2741 farmers, entrepreneurs, students, private and govt. officials also visited the Directorate
during the year 2019 to know about different facets of mushroom cultivation.

G Pl Tl P AR~ ggal @& IR H SbRI BRI B & YA | a4 2019 P SR 9T 2741 THarl,
SR, B wd 7ol goitaal 9 SRR T @ SirerRal 7 Feeners &1 SR o |

ICAR-Directorate of Mushroom Research
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13. DMR IN PRESS
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Annexure - 1
PERSONNEL OF ICAR-DMR

BIETEl - 1
AP FT-X. 317, o1 26 cbtidice

Cadre Strength of Scientific Staff of ICAR-DMR, Solan as on 31.12.2019
f&T® 31.12.2019 & ITIR AIGITU—GH ITALE FQATA (ICAR - DMR), died & dd1Id &IH

@I dav Rerfar
Name of the Pay band and Sanctioned Scientist Sr.Scientist  Principal Scientist Total
discipline level strength
In Vacant Total In Vacant Total In VacantTotal In Vacant Total
posi- posi- posi- posi-
tion tion tion tion
faw=r &1 A 99 9v U9 daa  wfiga d&n CElECY aftss dsnfe gere d9is A
darft Rea @ dFd Raa g a9l Rea o dad Rea  @a
Agrl.Engg.(ASPE) 57700-182400 (L-10) 1Scientist - 1 1 - - - - - - - 1 1
q:gfﬁ a&mﬁaﬁ 57700-182400 (L-10) 1 = 1 1 = = = = = = = 1 1
(ASPE)
Agricultural 57700-182400 (L-10) 1 Scientist 1 - 1 - 1 1 - - - 1 1 2
Biotechnology 79800-211500 (L-12) 1 SrScientist
NS 57700-182400 (L-10) ICElEED 1 = 1 = 1 1 = = = 1 1 2
79800-211500 (L-12) 1aRtw
Agricultural 57700-182400 (L-10) 1 Scientist 1 - 1 - - — - - - 1 - 1
Entomology
57700-182400 (L-10) ICElEED 1 = 1 = = = = = = 1 = 1
Agril.Extension  57700-182400 (L-10) 1 Scientist 1 = 1 = = = = = = 1 = 1
R 57700-182400 (L-10) 1 1 = 1 = = = = = = 1 = 1
Computer 57700-182400 (L-10) 1 Scientist 1 - 1 - - - - - - 1 - 1
Application
PHYcN 57700-182400 (L-10) 13snfy® 1 = 1 = = - - - - 1 - 1
Food Technology 57700-182400 (L-10) 1 Scientist 1 - 1 - - - - - - 1 - 1
el WEnfis 57700-182400 (L-10) 1 1 = 1 = = = - - - 1 - 1
Genetics & 57700-182400 (L-10) 2 Scientists 2 - 2 - - - - - - 2 - 2
Plant breeding
R 57700-182400 (L-10) 2dsmfya® 2 = 2 = = = = = = 2 = 2
BIFERSER]
Plant Pathology ~ 57700-182400 (L-10) 1 Scientist 1 - 1 1 1 2 - 1 1 2 2 4
79800-211500 (L-12) 2 Sr.Scientist
144200-218200 (L-14) 1 Pri.Scientist
ey INTfIsg 57700-182400 (L-10) 13y = 1 1 1 2 - 1 1 2 2 4
79800-211500 (L-12) 2aRs aar&rcﬁ
144200-218200 (L-14) 1 Y&l Jsif~ic
Soil Science 57700-182400 (L-10) 1 Scientist - 1 1 - - - - - - - 1 1
qaT1 aSTT 57700-182400 (L-10) 1 = 1 1 = - - - - - - 1 1
Vegetable 57700-182400 (L-10) 1 Scientist 1 - 1 1 - 1 - - - 2 - 2
Science 79800-211500 (L-12) 1 Sr.Scientist
57700-182400 (L-10) ICElEED 1 = 1 1 = 1 = = = 2 = 2
79800-211500 (L-12) 1aRtw
G.Total 16 posts 9 2 11 2 2 4 = 1 1 11 5 16
THF AT 16 Uq 9 2 11 2 2 4 - 1 1 11 5 16
.G U—gH Jaa Feened
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f&TT® 31.12.2019 & ITAR dP-Id], YD Ud Gl WIh ) Havi gwar Reafa

SN Designation Pay band and Level Sanctioned In position Vacant Total
posts posts posts
®. UgA™ Uy dvs Uqd odd ipd Ug daft Redue  @d
9.
TECHNICAL POSTS/A®+T®T Ug
1. T4 35400-112400 (L-6) 2 2 - 2
2. T3 29200-92300 (L-5) 2 2 - 2
3. T2 25500-81100 (L-4) 1 1 - 1
4. T1 21700-69100 (L-3) 9 7 2 9
GRAND TOTAL/STHT  gIT 14 12 2 14
ADMINISTRATIVE POSTS
1.  Administrative Officer 56100-177500 (L-10) 1 1 - 1
1. WG SIfEdRT 56100-177500 (L-10) 1 1 - 1
2. Asstt.Admn.Officer 44900-142400 (L-7) 1 1 - 1
2. WEE WeING IARGRI 44900-142400 (L-7) 1 1 - 1
3. Asstt.Fin. & A/Cs Officer ~ 44900-142400 (L-7) 1 1 - 1
3. UEN® faad 9 ofEr 44900-142400 (L-7) 1 1 - 1
RIBEaE]
4. Private Secretary 44900-142400 (L-7) 1 1 - 1
4. ool Afua 44900-142400 (L-7) 1 1 - 1
5. Assistant 35400-112400 (L-6) 4 4 - 4
5. 9EE® 35400-112400 (L-6) 4 4 - 4
6. Personal Assistant 35400-112400 (L-6) 1 1 - 1
6. fIo s 35400-112400 (L-6) 1 1 - 1
7. UDC 25500-81100 (L-4) 2 2 - 2
7. ks fafus 25500-81100 (L-4) 2 2 - 2
8.  Stenographer Gr.lll 25500-81100 (L-4) 1 1 - 1
8. angfalu® Is — Il 25500-81100 (L-4) 1 1 - 1
9. LDC 19900-63200 (L-2) 2 2 - 2
9. s fafu®m 19900-63200 (L-2) 2 2 - 2
GRAND TOTAL/STHT  gIT 14 14 - 14
SKILLED SUPPORT STAFF/&3Td Wl ¥T%
1. Skilled Support Staff 18000-56900 (L-1) 5 4 1 5
1. B el Wb 18000-56900 (L-1) 5 4 1

ICAR-Directorate of Mushroom Research
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Staff in position at ICAR-DMR (HP)

Name Designation Email ID Official

A g™ 3—Hdl TSI

Scientific Staff/d=iTf-ie TeT®

Dr. V. P. Sharma Director vpsharma93.icar@gov.in
directormushroom@icar.gov.in

SIRCIR N RENED vpsharma93.icar@gov.in
directormushroom@icar.gov.in

Dr. B. L. Attri Principal Scientist BL.Attri@icar.gov.in

1. LU 3= PEIEECEIIEEED BL.Attri@icar.gov.in

Dr. Satish Kumar Principal Scientist satish132.icar@gov.in

ST, AT AR PBIEECEIIRED satish132.icar@gov.in

Dr. Shwet Kamal Principal Scientist shwetkamall.icar@gov.in

1. 3dd P PBIEECEIIBED shwetkamall.icar@gov.in

Dr. Yogesh Gautam Senior Scientist ygautamdmr.icar@gov.in

ST, AR Tad ERGCEIRED ygautamdmr.icar@gov.in

Dr. Anil Kumar Scientist Anil.Kumarl4@icar.gov.in

<. 31fTel FAR ESIREY Anil.Kumarl4@icar.gov.in

Dr. Anuradha Srivastava Scientist Anuradha.Srivastava@icar.gov.in

Sf. IR Sarcd ESIREY Anuradha.Srivastava@icar.gov.in

Mr. Sudheer Kumar Annepu  Scientist Sudheer.Annepu@icar.gov.in

3 IR FAR TIg CEIIRED Sudheer.Annepu@icar.gov.in

Dr. Anupam Barh Scientist anupam.barh@icar.gov.in

=1 3UA I3 ESIREY anupam.barh@icar.gov.in

Dr. Manoj Nath Scientist manoj.nath@icar.gov.in

ST, AT 1T EELRED manoj.nath@icar.gov.in

Dr. Shruti Scientist shruti.shruti@icar.gov.in

S gfa ESIREY shruti.shruti@icar.gov.in

Mr. Rakesh Kumar Bhairwa Scientist rakesh.bairwa@icar.gov.in

311 (B FAR o= ESIREY rakesh.bairwa@icar.gov.in

Administrative staff/gsmafie e1®

Sh. H. N. Sharma
o1 Ta.uA. Il

Sh. J. R. Mangale
il SIMR. ATl

Administrative officer

ENIKIGEREIECIR]

AFAO
AEId facd T oian Sy

aodmr.icar@gov.in
aodmr.icar@gov.in

afacodmr.icar@gov.in
afacodmr.icar@gov.in
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Name Designation Email ID Official
A qgA™ 3 AT

Sh. T.D. Sharma Asst. Admin. Officer tdsharma.icar@gov.in
A A ot RERERNINIERSIECIR] tdsharma.icar@gov.in

Sh. Surijit Singh

s gRoia R
Smt. Sunila Thakur
S GriTell STehY
Sh. Bhim Singh

ot 9 g

Sh. N.P. Negi
St QAL T

Sh. Rajneesh Jaryal
CIRSEINENIRI]

Sh. Satinder Thakur
i1 Afcvs STHY

Sh. Dharam Dass
oA o ™

Sh. Deep Kumar Thakur
21 €10 HAR STH
Smt. Shashi Poonam

el e e

Sh. Roshan Lal Negi
sfi e AT =

Sh. Sanjeev Sharma

7 oig el

Private Secretary

[RSURSIEE]

Personal Assistant
ESIREERED

Assistant
REPED

Assistant
REEED

Assistant
NERED

Assistant
NERED

ubcC
CINSARISED

Steno Gr.lll
amggferfies s — 111
ubC

IR forfusm

LDC
EaRSARIRE

LDC
AR ISARIRE

Technical staff/d®-I®l ICT®

Sh. Sunil Verma
ZIRSRICECE]

Smt. Reeta Bhatia
Sl Jer wrfear

Smt. Shailja Verma

AT Sreror aHt

Asstt. Chief Tech. Officer(Farm)
HERD & qhAID] BRI (BTH)
Asstt. Chief Tech. Officer(Library)
HERID & Th-ild] IAfEIH
(CASERR)

Asstt. Chief Tech. Officer(Art)
HERID PR Th11D! ARTHRI (M)

skanwar.icar@gov.in
skanwar.icar@gov.in

sunilathakur.icar@gov.in
sunilathakur.icar@gov.in

bhim.icar@gov.in
bhim.icar@gov.in
npnegi.icar@gov.in
npnegi.icar@gov.in
Rajneesh.Jaryal@icar.gov.in
Rajneesh.Jaryal@icar.gov.in

satenderk.icar@gov.in
satenderk.icar@gov.in

dharam.icar@gov.in
dharam.icar@gov.in

deep.icar@gov.in
deep.icar@gov.in

shaship.icar@gov.in
shaship.icar@gov.in

roshannegi.icar@gov.in
roshannegi.icar@gov.in

sanjeevs.icar@gov.in
sanjeevs.icar@gov.in

sunilv.icar@gov.in
sunilv.icar@gov.in

reeta30.icar@gov.in
reeta30.icar@gov.in

shailjavl.icar@gov.in
shailjavl.icar@gov.in
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Name Designation Email ID Official

A g™ 399 AT I

Sh. Gian Chand Tech. Officer(Boiler) gianchandl.icar@gov.in
IR RC R GERICIRICEANINCIR G gianchandl.icar@gov.in
Sh. Dala Ram Tech. Officer(Vehicle T-5) dalalrm.icar@gov.in

st STl Aot eI ( arEd <—5) dalalrm.icar@gov.in
Sh. Ram Lal Sr. Tech. Asstt.(Driver) ramlal.icar@gov.in

it IM e IS qHID] FERId (TATeTD) ramlal.icar@gov.in

Sh. Deepak Sharma
it e et

Sh. Guler Singh Rana
7 ek R <M

Sh. Ram Saroop

T I wHy

Sh. Jeet Ram
S Sid M

Dr. Vrushali Pranjal Deshmukh
Sf. Rl Uisiel <ef e

Sh. Raj Kumar

21 o1 PAR

Sr. Tech. Asstt.(Computer)
RS Th-ild! TP (HICR)

Sr. Tech. Asstt. (Electric)

IRS ThAIDh] AEAD (Scifdgd)
Sr. Tech. Asstt.(Farm)

IR Th-id! FETTDH (BTH)

Sr. Tech.Asstt.(Farm)

IRG Th-d! TeId (HTH)
Tech. Asstt. (Field/Farm)
qH-D] FETH (Bles / BTH)

Technician(Field/Farm)

THARRA (Bles / BTH)

Skilled supporting Staff/&2Tal "eTll ¥IH

Sh. Naresh Kumar

3 TR FAR

Sh. Tej Ram
st 91 I

Smt. Meera Devi

el {RT <

Sh. Ajeet Kumar
21 ISl FAR

Sh. Vinay Sharma
it faa et

SSS
P FER] Wh
SSS
B FER h
SSS
B FER] Wh
SSS
R AR WH

SSS
HI TERl WIh

el

depsun.icar@gov.in
depsun.icar@gov.in

gulerrana.icar@gov.in
gulerrana.icar@gov.in

ramsaroop.icar@gov.in
ramsaroop.icar@gov.in

jeetram.icar@gov.in
jeetram.icar@gov.in

vrushali.Deshmukh@icar.gov.in
vrushali.Deshmukh@icar.gov.in

rajkumarl.icar@gov.in
rajkumarl.icar@gov.in

nareshkumar.icar@gov.in
nareshkumar.icar@gov.in

tejram.icar@gov.in
tejram.icar@gov.in

meeradevi.icar@gov.in
meeradevi.icar@gov.in

ajeetkumar.icar@gov.in
ajeetkumar.icar@gov.in

vinaysharma.icar@gov.in
vinaysharma.icar@gov.in
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Promotion

Annexure - 2
STAFF NEWS

SIESTET - 2
TP AR

gar=fa

1. Dr. Anuradha Srivastava, Scientist (Food 1. Sf. RN sMaR<d, I (@ Werfiie)) o

Technology) promoted in the next higher

grade Level-11 w.e.f. 01.01.2018.

i 01 ST, 2018 W 3T ST TS Taci—11

# ger~d fhar T |

Annexure - 3

AWARDS AND RECOGNITIONS

SSE - 3

JRITBIR SR FAIAS

Dr. V.P. Sharma re-elected as
President of Mushroom Society of
India (MSI).

Dr B.L.Attri got the Fellowship of
India Society of Horticultural
Research & Development (ISHRD)
for the year 2017 for outstanding
contribution in the field of
Horticulture in Hilly states in the
Progressive Horticulture Conclave-
2019 held at ICAR-CISH, Lucknow
w.e.f. 8-10 Dec., 2019.

Name of Dr B.L. Attri was included in Limca Book
of Records-2017 for having 865 flowers in a
single plant of marigold in Sept., 2019.

1. Sf. A I BT AT ANRIE i
sfear (Msl) @ erener g faifaa fean
AT |

2. Sf. LU I BT AHAY — D=
YIS qRTATT R (ICAR - CISH), TS
# fadid 8—10 fagwR, 2019 &1 mAIfTd
TATfreiiel aRTaT Biddeld—2019 H g
At # IR B & H SeeE g ANTEH
& fofg a9 2017 B SfeaT ARIRICT i
BidThearel RAd TS SaeiusT (SHRD) @l
BARY U BT TTE |

3. ©f 91U 3 b A B RydwR, 2019 H a1 & 865
Tl aTel 3idhel U & forq ot 9 oif Ravfsd —

2017 § wnfAeT fobar M|

ICAR-Directorate of Mushroom Research
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Dr. Satish Kumar re-elected as Vice-
President of Mushroom Society of
India (MSI).

Dr. Shwet Kamal Secretary re-
elected as Secretary of Mushroom
Society of India (MSI).

Dr. Yogesh Gautam re-elected as
Treasurer of Mushroom Society
of India (MSI).

Dr. Anil Kumar elected as Joint
Secretary of Mushroom Society of
India (MSI).

Dr. Anil Kumar nominated as member of
editorial board as “Subject Specialist Editor”
for Science for Agriculture and Allied Sector
(AGRIALLIS) Growing Seed- Dharmanagar,
North Tripura India.

147

aiffe gfade 2019

4. Sl GART FAR Pl AIHH ANIST
3T sfear (MSI) &1 Iureder g=: et
fepar |

5. S 3dd A DI HIRH ARIRICT 3iTh
g1 (Msl) &1 @Rk g Faifa
fopam |

6. Sf. JNIY a9 DI AR FrATIST
3w feAr (MSI) o1 PIvTeder g
fatftag fear |

7. S AT HFAR DI FRA AARIST HH
sfear (Msl) &1 dgad | i
fpar |

8. Sl M FAR Bl Wz~ BR ThoeR U Ueligs
AqeY (AGRIALLIS) TR Hie — TR, Ic=l
H AHICH AvSA P W FAMIT fBar 747 |
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Annexure - 4
FINANCIAL STATEMENT FOR THE FY 2019-20

ST - 4
foreTast 20 19-20 & @G o= faaeot

Budget for the year 2019-20 (Rs. /n /lakhs)
T9 2019—20 @ fery goic @ Rerfa (Fud o #)

S. No. Head of Accounts Allocation 2019-20 Exp. 2019-20
(in Lakhs) (in Lakhs)
.9, aar i JTdeT 201920 A 201920
(amE wuR) (arE wu)
i Land/~f# - -
i Works/aa=i 70.00 70.00
iii Equipment/SUdhror 4.87 4.87
iv Information Technology/Sa=T Ureifrast 3.15 3.15
v Library/g&idrera _ 1.41 1.41
Vi Furniture & Fixture/®=iTeR Td fthaer 0.50 0.50
vii Others (SCSP- Equipment)/3= (SCSP- SUH) 6.00 6.00
viii Others (TSP-Equipment) /3= (TSP-SUhRTT) 5.00 5.00
Total Capital Assets/del YoilTa IRFHfT 90.93 90.93
Establishment Expenses/ATGAT 9 - -
i Establishment Charges/®ITaT TR 466.50 466.50
ii Wages/ - =
iii OT.A/ ¥l (OT.A) - -
Total Estt. Charges/del RITUAT YHIR 466.50 466.50
Il General Revenue/ITH=g TSR
1 Pension & Other Retirement Benefits/J T 31 JaTigfct oM 17.00 16.90
2 TA Domestic/Transfer TA/3TAT |l BRe],/ RIFTRIRY AT 9l 12.00 12.00
3 Research & Operational Expenses/3TJdeT Td TR &g 75.58 75.58
4 Administrative Expenses/ﬂ'ﬂTR?ﬁ'cﬁ p) 187.44 187.44
5 Misc. Expenses/fafder &1 19.98 19.98
Total Revenue/@al JIoTd 312.00 311.92
NEH/JafeR gddia (NEH) 10.00 10.00
TSP/SIFSII SU—3ISTT (TSP) 10.00 10.00
SCSP/Ta™fl gaydl 50.00 49.99
Grand Total: (Capital & Revenue)/d% ¥ AT ® (Yol Td o) 472.93 472.84
SI. No./s. 9. Head of Account/ai&m zfisf Allocation/3ITd €= Expenditure/<ad
1 Budget 2019-20/d%€ 2019—20 939.43 939.32
2 AICRP on Mushroom/3iRael WReiIg wFafwad e 407.83 407.83
IFHTE  URATST
Target/<1&d Actual Receipt/
IR I CE R i
1 Revenue Generation 2019-20/3TSkd oI 2019—20 116.55 117.58
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HIHIATU-GH JJae Feme

gHTHle, Aldq-173 213 (RY), wRa

ICAR-Directorate of Mushroom Research
Chambaghat, Solan-173 213 (H.P.), India
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