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PREFACE
PEVIER

ICAR-Directorate of  Mushroom
Research, Solan (H.P)) is playing a pivotal
role in the basic and applied research
for strengthening Mushroom Science
in the country since its inception in
1983. In last four decades, it has come
to the expectations and needs of the
stakeholders involved in mushroom
cultivation by developing improved
mushroom varieties and novel modern innovative
low cost technologies suitable for different regions
of the country, keeping in view the climatic
condtions. The mushroom production in the
country has increased from 1.55 lakh MT to 3.15
lakh MT in last five years. The concerted efforts
of the growers along with the new varieties of
different mushrooms and low cost location specific
technologies developed by ICAR-DMR, Solan
have played an important role for the substantial
increase of mushroom production in the country.
During 2023 scientists of the Directorate have
collected 210 accessions of different mushrooms
from different parts of the country which have
further enriched the germplasm collection.

During the year under report a number of
crop management practices have been developed
for different mushrooms. In Morchella sp., the
Directorate has further taken up the advanced
trials to grow it under semi-controlled conditions.
The technologies for other mushrooms such
as Trametes versicolor, Ganoderma lucidum,
Flammulina sp., Hericium sp., Cordyceps militaris
were also standardized at the Directorate. Value
added products like mushroom and millets based
pasta, vermicelli and flour were developed and
standardized. The other products included shiitake
mushroom supplemented tortilla chips, Hericium
mushroom soup mix, Cordyceps militaris tea and
soup mix. Work on development of vegan meat has
also been initiated. Hybrid solar dryer was further
validated for simulation of thermal performance

TMFHITI—GH e Feemes,
Ao (BAraer u<en) 1983 H e
WIUAT & 91§ A < § 7red a9
B A B B oIy gERATE 3R
AEIREG AT H Aeayol AT
T 78T 2 | fieel IR qwrel #, STefaryg
uRRufoEl & &9 # wad ge, Q9
o fafr=r &=l & folu Sugeh S+1d
Hqered fheAl 3R T 3 a9 BH orTd
arell drenfifeal o el axe 79red &l
Wl # wfier RRauR®! @7 arverel ik Srexdl
& 1 fear w2 s ui= 9wt § Qo |
HIH BT SUTE 1.55 ARG Hifed 1 A dgdhY
3.15 oI HIfgd e 81 AT B | 91.§.373.9.—gH
ITEE ey, died gR1 fawfad fafi=
AIREH @1 A3 fHel IR HH AT el I
faRre drenfifeal @ ar—arer Saes! & o™
TRl T QT H HYHH SIed H U gy B
forg wecgel qfier 8 §1 2028 & GRM
feemed @ as=idt = <9 & fafr= ==l
J faff=r w9t & 210 aRuET wha g €,
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2| Ao oia W, e 7 ee—frRta
IRReIR H 39 S & oy I=1a udievr fhy
%lmwéﬁﬁﬁwaﬁaﬁwmﬁ
qreH,  weglorar RS, eRPm wdeis
,W@@Wﬁ?ﬁéﬁ?aﬁlﬂaﬁﬁ%mﬁﬂﬁ
FIaemer | AMaIha AT 737 o7 | 9er%H 3iR
IIGRT SMETRT TR, Has AR IMET S
gftfa Iare i ok AF@ipd fby U |
3= IaTal H RIerd A3Red ®ep ciicar e,
eRRrT weren U e, e fAferea
IR IR qu e e 1 weRN 7 @
oo wm N a9 g fear T 2 =
HIRGAI DI FET TR IS0 IR & oIy =HeT
YR & ITIHRY & oy BIEfee AR FRIR Bl
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for undertaking trials on drying of different
mushrooms. Impact assessment of Hericium and
Cordyceps militaris cultivation technologies has
been completed. To address the need for trained
manpower ICAR-DMR, Solan has organized
number of on and off campus training programmes.
During the year 56 training programmes (45
on and 11 off campus) were organized in which
1788 participants participated across the country.
Mushroom cultivation awareness was also created
through TSP, NEH and SC-SP components in
which more than 1250 participants participated.
Besides, individual trainings on shiitake, cordyceps
as well as spawn production technology were also
organized. Directorate produced more than 46
tonnes of spawn of different mushrooms to cater
the demand of the mushroom growers. A number
of events like National Science Day, International
Womens Day, World Environment Day,
International Yoga Day, Hindi Pakhwara, Rashtriya
Mahila Diwas, Agriculture Education Day, World
Soil Day, National Kisan Diwas, Swachhata
Pakhwara etc. were also organized at ICAR-DMR,
Solan. During this period RAC, IRC meetings
and AICRP mushroom workshop were organized
along with 26" National Mushroom Mela on 10*
September.

I am delighted to present the annual report
2023 of ICAR-DMR, Solan and highly thankful
to all the staff members for their contribution in
research and other developmental activities during
2023. My sincere gratitude to Dr Himanshu Pathak,
Secretary (DARE) & DG (ICAR), Dr A.K. Singh,
DDG (HS), Dr T.R. Sharma, DDG (CS/HS), Dr V.B.
Patel and Dr Sudhakar Pandey, ADGs (Hort.) for
their constant support, encouragement and advise
in carrying forward the progress of the Diretorate.
The editorial team deserves special appreciation for
their timely compilation, editing and bringing out
the bilingual annual report.

Pone o

—

(V.P.Sharma)
Director

IR e A= fear mar or| eRPRE IR
FISawT fAfereRw & drenfifeal &1 wma
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aﬁwﬁéﬁﬂm,@aﬁﬁaﬁaﬁﬁreﬁ?aﬁcﬁ
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S SMSHNAR—SIUHIR, Al @l
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EXECUTIVE SUMMARY

HRIGRN GRIA

A significant progress in research, transfer of
technology and human resource development
was made by ICAR-Directorate of Mushroom
Research, Solan (H.P.) during 2023. The major
achievements of the Directorate in the area of
germplasm conservation, crop improvement,
crop production, crop protection, postharvest
technology, other research activities and transfer
of technology are summarized here:

Germplasm collection

o  During the year under report, 210 new wild
edible mushroom accessions were collected
from forest areas of different parts of the
country. Out of these, 200 were identified
upto genus level and approximately 100
speciemens upto species level .

«  Among these specimens some of interesting

specimens namely Cantharellus cibarius,
Helvella atra, Lactarius rubidus, Lactifluus

volemus, Lentinus cladopus, Lycoperdom
perlatum, Russula delica, Sarcoscypha
coccinea, Volvariella valvacea etc were there

o  Culturing of 6 specimens namely Lentinus
cladopus, Lentinus squarrosulus, Laetiporus
sulphureus, Clitocybe sp., Pleurotus ostreatus,
Volvariella bombycina etc. have been done.
All the specimens have been deposited
in herbarium of ICAR- Directorate of
Mushroom Research, Chambaghat Solan
H.P.

Crop improvement

o Under Agaricus Resource Programme
(ARP), 180 germplasm of button mushroom
were evaluated for yield and quality.
A total of 15 germplasm were selected after
preliminary evaluation for yield and quality
of fruitbodyagainst NBS-5and A-63 control.

..U~ ATHu Fazmer, |ie (fRu.)

ERT 2023 & SR H, UNRTDH] SXRATART

IR A9 G A H "gcqul WA @l

T | STHEe RETTT, o gUR, hd ScTe,

T b & H fIRmey @ ygw Ut

RETUT, Berg SURIA W], 3= e

wfcifaferlt ofiR S gwdiaRer &1 AR I8l

fe=r &

SHIgd |UE

. RUd & ggd af & <M < & faf=
Bl & a9 &3 ¥ 210 Y STl @
HHH Tl Y MU | §1H I 200 BT SIH
TR dH AR T 100 TAT DI HoIfd
WR T Ugarl T |

e =T A W PoRerw RERTY, Eerdeotr
3T, ATCRIHT lded, cfdcded qIcHe,
SIfeTT  FoISIuy,  IISHIIVSIH  UNolIcH,
YTl SleTdl, WNaBINTHT BIBI7], TIeavicl
gicaerr 3Mfe |/ faered T o |

e 6 A BT G AT AT 7, SN offSTT

FoiSIqd, fcad  YFNIGeld,  dlcuNd

WWWW

31’/\’;;/CV'/ greaviell 6//*6//5\’7’/"// 3 | Q:F‘ﬁ

:Pfﬁ DI IMSHTYR—HIHA
ey, dqrgre A T, & gaRad

o B fear T R |
Had YHR
e TIR®A RO UM (WIRW) & d&q,

JUST AR AU & fU ged HerwH
& 180 THWIGH & HAih fhar 47|
TIEITE—5 3R U—63 301 & fa%g Held
B JUS IR UET b URMEG AT
D 91 Pl 15 SHCISH Bl = fhar
TAT| B [Py MY 15 THRAH H I
6 SUNGT Pl TIMESHRIRUT 3R a1forifius
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Out of 15 germplasm evaluated, 6 strains
were selected for AICRP and commercial
level trials. A total of 5 strains proved to be
wet bubble resistant which were selected
for molecular analysis and development of
breeding lines.

A total of 07 Agaricus bisporus strains
released by ICAR-DMR, Solan along with
three exotic strains and three collections
from AICRP centres were evaluated for yield
and quality. Results showed that DMR-773
and DMR-1084 performed best amongst all
the strains evaluated.

Out of 10 selected strains of button
mushroom evaluated under AICRP trials
for three consecutive years revelaed highest
average yield in strain A-63 in all the years
and was recommended for release for
commercial cultivation.

Molecular markers like SSR, ISSR, IRAP
and ReMAP were used to identify markers
linked with fertility in button mushroom.

In oyster mushroom, eight hybrids were
developed out of 36 crosses. The evaluation
of these hybrids indicated maximum yield
(53% B.E.) in one hybrid.

In Flammulina, variability was observed
in different strains at morphological and
molecular level. Beside this, 24 hybrids
were developed out of 45 crosses of different
strains of Flammulina. Eight high yielding
hybrids were identified through cultivation
trial in Flammulina.

Mating type characterization and SCAR
marker analysis of the different SSIs of
paddy straw mushroom revealed variations
in these SSIs at molecular level. Out of 53
crosses, eleven hybrids were evaluated and
maximum yield was recorded in the one
hybrid in paddy straw mushroom.

R & WU & Y AT AT AT| R
5 Iudg el goigarr HfoREN Aifdd gu
512 3murfass fagetyor 3R U=+ <g+i &
fara & forg g=m a7 o |

JMEATYIAR—SIYANR, A §RT SR Gl
07 UTINGW [dvTIved UGl & T—Tef
A facel SmEl iR venswemRdl dai
A A9 AUEl 1 SuS R Ut & fog
g fam 7T o | URomdl | uar =er
f DMR—773 3R DMR—1084 & Heid+1
fFy g Ff Swiel & =T e e
e foar |

AR W9 a9l T GaTs IRyl qRleror
@ d8d Hedidhd by Y geq AIReH b
10 AT SUNGT H W IUNE T-63 H Al
aul % He 31fereh 3T SUS U g3 3R
S RS WAl & oI ST )T @l
RawRer @1 T |

gC FRGH H ISl &Hal 9 9 ATl Dl
TEAT B B oY THUHRNR, STETHYHRNTR,
JMEIRTYT 3R JHY Sy SMUTAh HATDBRI BT
ST fpam T o |
IR AT H 36 B H | 36 Fhv
fIawfad Y T0 | 39 Wl & Joaidd o
THh AB) H 3MfHad SusT (53% d1S.) &I
Fd e |

¥ wUTHS 3R IM0Idd WR R
fafr=r Suvel & uRad-eiear < w8 |
SH® ST, Forglersr & fafe= Iuwal
P 45 BT F 24 T AHRIT feu 10|
ForglordT H Wl URIT & AEIH W 370

ST IUST o dTell Adhx fhl B UgaH

BT TS |

RIS q90d B A= Tqusang & G
YHR & eI ol 3R THAHITRIR HIBR
fageiyor 9§ aUifdes WX R S THUHSE
H =TT BT 9T Tl | 53 B H W, RS
TIRH | Udh Fhx H IMfhdd ST g9t Bl
TS |




In milky mushroom, genetic diversity
analysis of 33 strains was performed
using ten SRAP markers/combinations.
The Unweighted Pair-group Method with
Arithmetic  Averages (UPGMA)-based
phylogenetic analysis categorized the 33
strains along with the control into three
clusters. Cluster I possesses the maximum
number of strains.

The five strains of the Macrocybe were
evaluated and resulted into one high yielding
strain as compared with other strains.
Further, all these strains were subjected to
ITS-based molecular identification and
confirmed as Macrocybe gigantea.

Crop production

Experimental trials for identification of
standard casing soil mixture for cultivation
of button mushroom were conducted.
Casing soil mixture containing Coir pith
+ FYM in the proportion of (1:1) yielded
maximum biological efficiency of 13.95%.

Experimental trials on cultivation of
Ganoderma lucidum were conducted in
which use of saw dust substrate amended
with activated charcoal was investigated.
Out of the different treatments, highest fruit
body weight and BE (%) was recorded in the
substrates having 30% and 25% wheat bran
amended with 150mg of activated charcoal.

Crop protection

During 2023 the seasonal abundance of
mushroom flies was studied by recording
their population in cropping rooms
throughout the year

Practices in mushroom cultivation have
been identified for effective control of major
disease (wet bubble) and mushroom flies.

Studies on susceptibility of different
mushroom strains against mushroom flies
were carried out, It was found that maximum

T
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yield (9.33%) was recorded in U3 followed
by 465 (9.25%). However, U3 found to be
slightly susceptible to mushroom flies as
compared to other strains.

Postharvest technology

Mushroom based meat analogues were
created using fruit bodies of various
mushrooms, including button, oyster, king
oyster, shiitake, milky, and Hericium.

The impact of medicinal plant-based
substrates (ginger straw and turmeric straw)
on the bioactive compounds of Hericium,
oyster, and king oyster mushrooms was
studied, showing a significant increase in
total polysaccharides, phenols, flavonoids,
and antioxidant activities compared to the
control (wheat straw).

Additionally, innovative products such
as mushroom-millet pasta, mushroom-
millet  vermicelli, and  mushroom-
millets composite flour were developed.
Furthermore, value-added items like
shiitake mushroom-supplemented tortilla
chips, mixed mushroom soup mix, and
flavored tea and soup mix from Cordyceps
militaris were developed.

The hybrid solar drying chamber,
designed using CFD simulation, exhibited
outstanding thermal performance, aligning
closely with simulated values. The modified
solar-electric drying chamber effectively
achieved target temperatures, ensuring
uniform temperature distribution and
enhancing the quality of dried white button
mushroom slices.

Furthermore, an optimized rotary sieve
demonstrated peak performance in terms
of effectiveness and capacity for preparing
casing soil in mushroom cultivation.

Other research activities

4

A preliminary economic analysis of growing
Hericium mushroom was done at farm level.
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The overall return over variable cost was Rs.
250 per bag per crop cycle.

«  The overall operating ratio was 0.28 showing
that the units were able to cover their
operating expenses significantly with their
gross returns.

o The cost elasticity of -0.79 indicated that
with the production of one more unit
of Hericium, the cost of cultivation will
decrease significantly, showing the presence
of scale economies.

«  Apreliminary economic analysis of growing
Cordyceps mushroom was done at farm
level. The net returns of small, marginal,
and large growers were Rs. -11.78, Rs 44.77
and Rs. 29.23 (in 000) per kg per crop cycle
respectively.

o The returns over variable cost of small,
marginal, and large growers were Rs. 9.10,
Rs. 56.34, and Rs. 33.15 (in 000) per kg per
crop cycle of Cordyceps respectively.

«  The overall operating ratio was 0.46 showing
that the units were able to cover their
operating expenses significantly with their
gross returns. The breakeven point analysis
suggested that all the units had passed their
break even stage and were operating at
higher capacities than the breakeven point.

Transfer of Technology

o  During 2023, the Directorate organized 56
training programmes which included 45
on-campus, and 11 off-campus for farmers,
farmwomen, unemployed youth and
entrepreneurs under various component
attended by 1788 participants from different
parts of the country.

« Among training programmes, 7 were
conducted for farmers under Tribal Sub
Plan (TSP), 4 under North-Eastern Hilly
(NEH) region component, and 13 on and
off campus training progammes were
conducted under Scheduled Caste-Sub Plan

T
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(SC-SP) component attended by 217, 33 and
1018 participants respectively.

During 2023, 1 training on shiitake
mushroom cultivation and 5 trainings on
cultivation technology of Cordyceps were
organized and were attended by two and 29
participants in total.

Three training programmes on three months
hands on training were organized at ICAR-
DMR, Solan during 2023 and were attended
by 33 participants from different parts of the
country.

One day National Mushroom Mela was
organized on 10t September, 2023 in offline
mode chaired by Dr. Vijay Singh Thakur
(Former VC, UHF Nauni) along with other
dignitaries: Dr. Brajesh Singh and Dr. V. P.
Sharma. It was attended by more than 800
participants. In the Mela, 4 progressive
mushroom growers from different parts of
the country were felicitated with progressive
mushroom grower award.

Under Mera Gaon Mera Gaurav (MGMG)
teams of the scientists visited the adopted
villages regularly and interacted with
110 farmers on different issues including
mushroom cultivation. Around 100 Kgs
spawn was distributed along with literature
on mushroom cultivation.

During, 2023, 3 exhibitions were organized
by the Directorate on National Science Day;,
National Kisan Diwas and Mushroom Day
at the campus.

ICAR-DMR, Solan provided advisory services
through emails, telephones and face-to-face
interaction on various aspects of mushroom
cultivation, training programmes under different
components/schemes and marketing during
2023. The various groups of entrepreneurs,
farmers, rural youth, students from Universities/
colleges and schools who visited the Directorate
were shown all the activities related to mushroom
cultivation.
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DMR-AN INTRODUCTION
G I Meeme™d — v uiR=y

During last couple of decades, mushroom
farming has contributed immensely in the
nutritional security and employment generation
of the people in the urban and rural areas of
the country. Through the exploitation and
potential of mushroom wealth available in
India, the livelihood status of the people could
be uplifted. The Directorate has contributed
for the enhancement of mushroom production
in the country through strainal development
programme of different mushrooms during these
years. The mushroom strains were enriched with
novel quality traits using various biotechnological
approaches. The various diseases like wet bubble
and yellow mould have been managed using
eco-friendly mushroom cultivation techniques
developed by the Direcotrate. The mandate and
the scope of the Directorate have been expanded
and the research programmes were targeted to
extend the shelflife and storage of the mushrooms
for longer duration with good quality. The
mushroom farming is a remunerative option for
the farmers keeping in view the reduction in land
holdings and depleting natural resources like
water.

As compared to other field and Horticultural
crops, mushroom cultivation utilizes vertical
space with minimum quantity of water. The
available agricultural residue in the country
may be utilized for generating wealth from the
waste. As there is constant farm income and
employment opportunity, the livelihood of
the farmers is strengthened from mushroom
farming. Keeping in view the importance of
the mushroom because of its nutritional and
medicinal properties, a systematic research
was initiated in India with the establishment
of National Centre for Mushroom Research
and Training (NCMRT) in 1983 at Solan (H.P.)

fUBel BE DI & IRM, G DI Sl 7 QL
@ T SR AT el § AR @l diwor gRe
3R ISR o # 3rafrd arTe™ fear 2|
IRA ¥ IUT G FHIGT & Qe AR &l &
qegq | AR Bl ArSiifddr Bl Refd &1 FuR
ISHIT ST Fehall & | FRene™d 9 g9 aul & aRM
= gWl @& &9 Ao sRisA & Argd
A W H gH IARA deM H AreM faan
g | fafr= Sa—denfer gficamon &1 Suam
A U GH D [l DI AY ol A&l |
g fhar mar | Feened g1 fAeRid gaiaRor
& AHe G B WAl dPAIBI BT SUIART
A Mol gagel AR Uil Ales S A=
RITH T y&er fhar 1 8 | Feened & Afeqer
3R SRR &7 faaR fear @ € &R e
BRIGHT DI 3T IOTa<] & AT dAdl AT B
foy g/ & YWeRU @I e BT deg @l T
g | gedl g 3R U S Wi HarET @
I BT & H I gY GH D Wl [l &
forv e R faded 2 |

= Wl AR ANl Bl B JT H, GH
DI WA H A B KA AT D AT AR
WM P ISP BT 2| < H Iuadel Py
3ERINT BT ITART IMURME ¥ & Iq~ B
@ fog fham ST Havdll & | oNTAR By 31 AR
AIGAIR & 3R B8 & BRI R DI Wl A
foramt @ srohifaadT Fofed Bl 8 | g™ & ayo
3R ST U & Hew Pl & W W gY,
IR RS & qedrae™ H Are (fRHmed ue)
¥ 1983 W I GR IATHU 3R AR D
(NCMRT) @ ReITUTT & ST WIRd H Udh FaRerd
T Y fbdr T 1| 25 96 @ dIE, gE H
SRR ST USRIl & 12T, $9 2008
g I fFReerd (SITHaR /G ) &
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under the aegis of Indian Council of Agricultural
Research (ICAR). After 25 years, with remarkable
research achievements in mushroom, it was
upgraded to Directorate of Mushroom Research
(DMR) in 2008. ICAR-DMR, Solan is the only
Institute working exclusively on mushroom
research and development in the country. Because
of the collaborative efforts of the Scientists of
ICAR-DMR, Solan and growers, the mushroom
production has reached 3,15,000 tonnes in
the country. The Directorate has continuously
engaged in developing region specific and low
cost technologies suitable to the farmers. The
developed technologies are further validated
through All India Co-ordinated Research Project
(AICRP) on mushroom, which was also initiated
in 1983 with its headquarters at Solan.

Location

ICAR-Directorate of Mushroom Research
(DMR) is located in Solan city of Himachal
Pradesh, between Chandigarh and Shimla
National Highway, endeared as the gateway of the
state. The city is famous for its cultural splendor,
excellent scenic and picnic spots, numerous
temples and seasonal cash vegetable crops. Apart
being industrialized, the city is widely polular
for mushroom cultivation and bearing the tag
of “Mushroom City of India” which was named
by the Hon'ble Chief Minister of Himachal
Pradesh on 10th September, 1997 during the
Indian Mushroom Conference organized jointly
by the Directorate and Mushroom Society of
India keeping in view the contribution towards
research, development and popularization of
mushroom.

Infrastructure

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

literature in the country.

Personnel and Finance

ICAR-DMR, Solan has asanctioned strength
of 18 scientists + one Director, 12 technical, 14
administrative and 5 skilled supporting staff.
The staff position as on 31.12.2023 was 10
Scientists, 11 technical, 13 administrative and 4
skilled supporting staff. The annual budget of the
Directorate for the year 2023-24 was Rs.1276.98
lakhs which will be fully utilized. The Directorate
earned Rs.104.41 lakhs as revenue during the
year by the sale of literature, mushroom cultures,
spawn, fresh mushrooms, value added products,

consultancy, training and other services.
Vision

Mushroom research and development for
economic growth, ecological sustainability and

nutritional security.

Mission

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

and ensuring nutritional security.
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Mandate

1.

Strategic and applied research on collection,
conservation, utlilization and production of

edible and medicinal mushroom.

Transfer of technology and capacity building

of stakeholders for spawn production.

Co-ordination of network research for
validation and evaluation of specific
technologies through AICRP on mushroom

to enhance productivity.

TSI

1.

el SR W gH & GUE, HRE,
ST 3R IAEH W I0HIIS  3iR
STIGh T |

W Ired & forg Wrenfira &1 gxaiaRor
3R fRAuR®T &1 erFar foHfor |

JAEHA de & oy g W 3fRae

IRA  \ARGD I ORI @

ey W faRre genfifeal & awme

IR Jeaidd & fou wicad fau™ &
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RESEARCH ACHIEVEMENTS
ITHAT SUAfEran

2.1. MUSHROOM GENETIC RESOURCES

Fungal forays have been undertaken in the areas
falling in Himachal Pradesh India during 2023.
As a result of these trips a total of 210 collections
have been made. Out of these 200 were identified
up to genus level and approximately 100
specimens up to species level. Among these
specimens some of interesting specimens namely
Cantharellus cibarius, Helvella atra, Lactarius
rubidus, Lactifluus volemus, Lentinus cladopus,
Lycoperdom perlatum, Russula delica, Sarcoscypha
coccinea, Volvariella volvacea etc were there.

Culturing of 6 specimens namely Lentinus
cladopus, Lentinus squarrosulus, Laetiporus
sulphureus, Clitocybe sp., Pleurotus ostreatus,
Volvariella bombycina etc. have been done. All
the specimens have been deposited in herbarium
of ICAR- Directorate of Mushroom Research,
Chambaghat Solan H.P.

Macroscopic and Microscopic investigations of 9
specimens are given below:

1. Cantharellus cibarius Fr.

Morphological features: Fruiting bodies are
egg yellow, with a convex to funnel shaped cap
covered with appressed scales and decurrent
yellowish, interveined, folded, reduced lamellae
attached to a solid stipe. It is choice edible
mycorrhizal mushroom.

Microscopic features: Basidiospores 6-8.8
X 3.5-5 um, ellipsoid, hyaline, inamyloid.
Basidia 16-43 x 7-10 um, clavate, tetrasporic,
sterigmata up to 3.5 pm long. Pleurocystidia and
cheilocystida present, 41-70 x 17-23 pum, variable
in shapes, numerous, subglobose, pyriform, to
lageniform. Clamp connection absent (Fig.2.1.1).
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Habitat & Distribution: Growing solitary uyfarg 2y faawer: I @ grqgaﬁ ST
to scattered on pine needles near pine tree ¥ g & Ug TR & U dIs @ uRkmil W

communities in coniferous forest, Solan

=3

- of Cantharellus cibarius

el ST |

Fig. 2.1.1. Cantharellus cibarius
o 2.1.1. PeRaw RERaw

2. Dadinia concentrica (Bolton) Cesati & de
Notaris

Morphological features: Fruiting bodies are
2-5 cm across, more or less ball like or spherical
or potato like structure, hard, brown to black
or purplish black, interior surface dark brown,

brittle attached to short stipe.

Microscopic features: Eight ascospores present
in each cylindrical ascus, ascospores ellipsoidal
to fusiform, 1-18 x 6-9 pum, dark black (Fig. 2.1.2).

Habitat & Distribution: Growing solitary
to scattered on Quercus tree in mixed pine

coniferous forest, Naina Tikkar Sirmaur, H.P.

Fruiting bodics of Daldinia concentrica

2. qifef T &afg®r (dieeq) Qurd! 3k I
Trela

wUIcHS [G2INdg: Hed darel B 2—5 Tl
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I g IR B 2|
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(o 2.1.2) |

qatard sl faaver G qaer & daEm
99§ 99 B US W TS ¥ oddx R g

Fig. 2.1.2. Dadinia concentrica

o 2.1.2. qrfefaar sdfe®r
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3. Helvella atra

Morphological features: Fruiting bodies up to
6 cm in height, irregularly lobed, saddle shaped,

bilobed, black, naked, grey to dark greyish black,
1-2 grooves, glabrous.

Microscopic  features:  Ascospores 15-18
X 9.5-12 um, hyaline, elongated, smooth,
monoguttulate, inamyloid. Asci 145-198 x 12—
14.5 pm, long cylindrical, with 8 ascospores.
Paraphysis 130-155 x 4-8 um (Fig. 2.1.3).

Habitat & Distribution: Growing solitary to
scattered on woody debris among coniferous
forest, Solan H.P.

Fig. 2.1.3. Helvella atra
= 2.1.3. cdar ar=r

4. Lactifluus volemus (Fr.) Kuntze

Morphological features: Fruiting bodies up to
8 cm in height, velvety brownish orange with a
shallow vase shaped cap, with a depressed centre,
decurrent lamellae yellowish, stipe paler, solid
cylindrical that exudes milky white latex on
cutting. This is choice edible mushrooms.

Microscopic  features: Basidiospores  7.8-
10 x 8-9 um, ovoid to globose, amyloid,
ornamented cyanophilous. Basidia 38-61 x 8-14
U, clavate tetrasporic. Clamp connections absent
(Fig. 2.1.4).

Habitat & Distribution: Growing solitary,
scattered or in caespitose manner on soil in

mixed forest in subtropical to temperate region,
Chail, Solan (H.P.).
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Fig. 2.1.4. Lactifluus volemus
A 2.1.4. &fecwgw aldaw

5. Lactarius rubidus (Hesler & Smith) Methven

Morphological features: Fruitingbodiesup to 10
cm in height, reddish brown to orange brown in
colour, convex to vase shaped cap with wrinkled
surface. Lamellae sub-decurent, crowded pale
orange with brownish stains, stipe concolorous
cylindrical. It is choice edible mycorrhizal
mushroom.

Microscopic features: Basidiospores 6-7.5 x
5.5-7.5 pm, globose, ornamented, reticulation,
hyaline, amyloid, cyanophilous. Basidia 36-67 x
7-15 um clavate tetrasporic. Clamp connections
present throughout (Fig. 2.1.5).

Habitat & Distribution: Growing solitary to
scattered on soil among coniferous forest, Solan
(H.P).
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Fig. 2.1.5. Lactarius rubidus
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6. Lentinus cladopus Lév

Morphological features: Fruiting bodies up to 9
cm in height, white colored, with a convex silky
cap having slightly depressed centre, and sub-
decurrent creamish gills attached to oft white
stipe.

Microscopic features: Basidiospores 6.5-8 x
3.5-4.5 um, cylindrical, hyaline, inamyloid,
cyanophilous. Basidia 14-18 x 3-3.5 um,
clavate tetrasporic. Clamp connections present
throughout (Fig. 2.1.6).

Habitat & Distribution: Growing solitary,
scattered or in caespitose gregarious manner on
wooden logs and soil in Mandi (H.P.) and mixed
to coniferous forest, Shilli Road, Solan (H.P.).

Fig. 2.1.6 Lentinus cladopus
faa 2.1.6 dfcTw Felsiga

7. Russula delica Fr.

Morphological features: Initially fruiting bodies
are partially buried in soil, creamy white tinged
with brownish spots on cap, creamish decurrent
gills attached to a whitish stout stipe.

Microscopic features: Basidiospores 8.5-12 x
8-11 um, amyloid, subglobose, ornamented,
thick walled. Basidia 25.5-43 x 9-15 um,
clavate, tetrasporic, sterigmata up to 6 pm long.
Pleurocystidia and cheilocystidia 30 - 85 x 7-9.5
pm, cylindrical to clavate with apices. Clamp
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6. offcTd Foislud Ad

wWUTcH® [A2I9div: Bold dld Bl $Hals § 9
I db, IHhS W, U Il NI Sl & a1
el SeN bg, IR SU—SIdhic e e
3T ®T3C WRY A IS & B |

Yeraell  faeivang:  IRISIRO™ 6.5—-8x3.
5—45um, doTHR, BIgleM,  gARAIgS,
A | IRATSAT 14—18x3—3.5um, Felde

CCIEIR® | Fold HiaRE &R S8 HAlg@ @
(= 2.1.6) |

qaiarg va  fageor #@91 (RREmae ) H
APl B ofgl IR Mgl R I, fqEr gu oA
e, A (Rw) # M g )
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Basidiospores
7. Yl SfcidbT B,

wWaTcHS  [G99de: gyRY ¥ Hed drd %
31T WU ¥ ST 3§ g9 gY B ©, <l WR R
I D gl d A1 AARER Tha I, AARER
Eave fied U@ Ahe Al 6d ¥ 9s 8d ¢ |

qewaell fagivam: RIS 8.5—12x8—
11um, IMISAIgsS, HITdEN], *cddd, el
IR arel | IRIFSAT 25.5-43 x9—15 um, Flde,
TR, WRMET 6 HAZHHE db odl|

AR TsenfaRefesdr 30—85x7—

ITRersa
95um, NI & AT [EIEl A b oI




connections absent. It is edible mycorrhizal
mushrooms (Fig. 2.1.7).

Habitat & Distribution: Growing solitary,
scattered or in caespitose manner on soil in
mixed forest in tropical to subtropical region at
Naina Tikkar, Sirmaur (H.P.)
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JAABR | FoU FIRME JURIT | I8 @
A ArghIRSTA 7ered 7 (R 2.4.7) |

garfare v fqaver 997 fegax, RRAR (R
H Swrefeddia | Surwrefedd a5 § Ak
STl § gl 0R Tebrd, faaRT gorr AT BiRuers
SNEZSESTUEIE

Fig. 2.1.7. Russula delica
o 2.1.7. ¥gar Sicrar

8. Sarcoscypha coccinea (Scop.) Lambotte

Morphological features: Fruiting bodies are
scarlet red to orange colored, cup to disc shaped,
smooth or hairy with rudimentary stipe.

Microscopic features: Ascospores 23-34.5 x 10-
14.5 um, ellipsoid, inamyloid, cyanophilous. Asci
8 spored. Paraphysis filiform with orangish red
contents. Clamp connections absent throughout
(Fig. 2.1.8).

Habitat & Distribution: Growing solitary,
scattered or in caespitose gregarious manner on
hardwood sticks or buried wood at Naina Tikkar,
Sirmaur (H.P.).

Fruiting bodies of Sarcoscycpha coccinea

8. WRBIIBT HlfH4ar (FH14.) ofqre

WUTcH® [a2IvdIU: Bald dTel Bl Tl & ARAT
I B, BT F AR b & MHR &, e ar
FAIHRIT €31 drel dTall aTel 8 2 |

YeH [aeivdr:  URpIGO 23—34.5x10—14
5pum, SEJAIBR, gAgAigS, QAN |
QUEHIRTS 8 SIS | R Srel ATl & AT
ORI R fhelihis | deld g |qof wu 3
guRera & (R 2.1.8) |

garfar aitv faaeer 991 fegax, RRAR (RA)
¥ g APl @ Sel I T4l gz ABISIl W
UohT=, f[@r U a1 AMfed wu ¥ S|

Fig. 2.1.8. Sarcoscypha coccinea

3 2.1.8. GveIfeT Hifear
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9.Volvariella bombycina (Schaeff.) Singer

Morphological features: Fruiting bodies up to
15 cm long, creamish to yellowish colored with
a campanulate cap covered with fibrillose scales
and free pinkish to brown gills attached to a
whitish volvate stipe. It is generally regarded as
edible.

Microscopic features: Basidiospores 7-8.5x3.5-5
pum, ellipsoid, inamyloid, hyaline. Basidia
21-38x7-10 um, clavate, tetrasporic, sterigmata
up to 3.5 pm long. Pleurocystidia and
cheilocystida present 30-70x15-25 pm, variable
in shapes, abundant, subglobose, pyriform, to
lageniform. Clamp connection absent.

Habitat & Distribution: Growing solitary, on
popular tree found at Chambaghat, Solan (H.P.).
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9.9l Rverr giwrgeiT (A1) TR

wUTHD [I2I9AY: el arel Hel 15 T b
ofd, AeReR W Ul T S BN ©, S B
el 9 b bHIgelc DY P AT BN © AR Th
At didlde WY ¥ s [l I R [T B
W TAHS BRI 8| 39 MM AR WR @M A
HIT ST 2 |

35-5um, HPR, TAMSAISS, TSI |
JRIfSAT 21-38x7-10 pm, delde, TERUIRD,
wWREET 35um  d6 41| oRIfRefsan
MR UZAIRIRTST  30-70x15-25pum, MHR  H
RecS, TR AT H, e, arsh,
SSIB T TP HIG[E © | Fold PHiaerd AR |
qiara sie faaver gHmEe, ded (By) #
1Y ST aTel Al US R Udhd § ST |

Fig. 2.1.9. Volvariella bombycina

faa 2.1.9. glicdRver FimTgHT
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2.2. CROP IMPROVEMENT
2.2 HHA FHR

Genetic improvement of button mushroom

(i) Diversity analysis in 180 strains of Agaricus
resource programme

A total of 180 strains of button mushroom
procured from Agaricus resource programme,
USA were subjected for evaluation of their
molecular and morphological diversity. DNA
from all the strains was isolated and ITS
amplifications were performed (Fig. 2.2.1 and
Fig. 2.2.2).

HHMMH*HHH~~~¢~

9 HIHA BT ARG AR

(i) TiR®a G9eF dRIBH © 180 SUHGI
H fafgear fagetyor

VIIRB FATEA BIIhH, HYh Iod SHNBT A
U<l gc AYReH 1 el 180 el dbI I
3T 3R FUTHS [AfIIAT & Fedid & foly
G AT AT | I SUMRl d SIYAT DI ]
forar a1 3iR @1 gaei= far T (o 2.2.1
3R form 2.22) |

TP

— UL R

Fig. 2.2.1. Purified DNA of button mushroom strains
a3 2.21. ge7 #9r%H SUHTl BT Y& STV
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Fig.2.2.2. ITS amplification of button mushroom strains
f13.2.2.2. g7 79r%w QuHTl &1 3T &t vW HaET

33 SSR, 7 ISSR, 34 IRAP and 14 ReMAP primers ¥l SIFICISU ¥ qgwuUdl Hdewl & fofy 33

were tested singly and in combination of IRAP S¥CHSIR, 73 RUATHAR, 34 AR R

and ReMAP primers for polymorphism survey %Uﬁquifga; {-I'Z}Tr\ﬂj aﬁ’gqﬁ\”z} 311?31’2’;?[ (g
223) |

in all the genotypes (Fig. 2.2.3).

1T I B
-
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~ S SeSsSSeases U

Fig. 2.2.3. Gel profiles generated using different markers
o3 2.2.3. fAff=1 F1H%T ST SYIIT ISP ST HIBIged TIR BT Tg




Morphological characters such as colour, cap dia,
cap height, stipe width, stipe length, gill size, etc
of all the strains were studied to assess the quality
of the fruit bodies and diversity analysis (Table
2.1). All the quality parameters were taken as an
average of 25 fruit bodies. Phylogenetic tree of
30 button mushroom strains drawn using the
morphological data and the data matrix was
prepared as quantitative dataset using Winclada
version 1.00.08 (copyright K Nixon 1999-2002).
Maximum parsimony analysis was done using

TNT programme for phylogenetic analysis using
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Bl & el B urEadr AR fafdear faeryor
(ATTTDT 2.1) BT 3MBAT B B [T FHI SUHGT
& T, DU AN, DY HdTs, LY dlSTs, ICY
arg, Tl MeR enfe S wulH® eTol &T
ey fbar | |l eI AIUG S| Bl 25
%ol el & Sid @& ®u # forar T | wurcH®
STl 3R ST AfedT &1 STINT R dIR by
U 30 gC HAIRH SUHG] B BIgAloHcd I
P farelTST HAXHRIT 1.00.08 (HIURTSE & faaT
1999—2002) ®T IYART HRD ATAHD SCRIC B
wU H dIR a1 11| 1000 gevey el (=
2.2.4) B ITANT HRD BIgaloHCd AT &
forg A U @1 SYIRT dRG  IMfrhaH

. . UREE fageryor far 13 |
1000 bootstrap comparisons (Fig. 2.2.4).
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Fig. 2.2.4. Phylogenetic tree generated using quality characters of 30 button mushroom strains
a3 2.2.4. 30 §c7 F9%H BYHTl P YUITAT GV BT AT HYP Blgclloldicd
YT dIv &ar Tar
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Table. 2.1. Quality parameters of fruiting bodies of different strains of Agaricus bisporus

daiferdT 2.1. vIR® grswivg & A= STdsl @& wed Ml @ poEar IRefiex

Strain cap dia (cm) cap height (cm) stipe width (cm) stipe length (cm)  gill size(cm)

A-10 33 0.6 1.7 2.5 0.2
A-11 3.1 0.5 2 1.2 0.2
A-13 2.2 0.6 1 1.5 0.1
A-14 3 0.6 2.5 1.5 0.2
A-16 3 0.9 2.5 1.5 0.3
A-18 4 0.7 3 3 0.2
A-19 4 1 2.3 2.3 0.2
A-20 4.3 0.8 4 1.4 0.2
A-21 3 0.8 1.5 2 0.1
A-22 34 0.8 2 1.4 0.3
A-23 3.5 1 3 1.5 0.3
A-24 4 1.1 2 1.8 0.4
A-25 3 1 1.5 2 0.1
A-26 2.6 0.8 2 1.6 0.2
A-28 3 0.7 1 1.8 0.2
A-30 3 0.9 3 1 0.2
A-31 4.2 0.9 2.5 1.5 0.4
A-32 3 0.6 1.3 1.4 0.1
A-35 4 1 2 1.5 0.4
A-36 4 0.8 2 1.5 0.2
A-37 3.5 1 1.5 2 0.1
A-42 3 0.7 1 1.6 0.1
A-44 4 1 2 2 0.1
A-45 4 1 1.3 2 0.2
A-46 4.4 1.2 1.9 2.5 0.2
A-47 3 0.8 2.5 1.1 0.2
A-50 34 0.6 2 1.5 0.1




(ii) Evaluation of Selected ARP strain of button
mushroom

A total 15 germplasm were selected after
preliminary evaluation for yield and quality
of fruit body against NBS-5 and A-63 control
(released strains by ICAR-DMR, Solan). All
the strains were proved to be high yielding
and selected for next stage trials. Each strain
was evaluated on 300 kg compost. Out of 15
germplasm evaluated, 6 strains were selected for
AICRP and commercial level trials (Fig. 2.2.5).
Morphological characters such as colour, cap dia,
cap height, stipe width, stipe length, gill size, etc
of all the strains were studied to assess the quality
of the fruit bodies. All the quality parameters
were taken as an average of 25 fruit bodies (Table
2.2).
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(i) e #ered & TAfTd QeIRYT 1 &1
L IC ]

U ITH—531R U—63 FRIF0T (ST ATRIR—SIUHSTR,
Al gRT 9N SUHE) & RIelT® Hetd @& Sl
3R U & URME HeAHT & 918 B 15
Sl &I 9dq fhar T ar| W Suue
Ied IS & dTel AIfed g AR 3T AR B
WRIEvl & oIy g Y | YD U9G BT Hedidhd
300 fohelium™ w@re ok fhar 77| Jedih fdhy
Y 15 SIS H 9 6 SUWGT DI TRIESHIRIRYT
3R qIfvIigd wR & wero & forg ger T
(e 2.2.5) | Well @& Held Bl LOMEGT BT ATHel
B b oy I SUNGT B [, DU 4, DU
$dTs, WCIgU drsls, Y8y odrs, filel seR
3MfE S WUTHS N BT eI b 3T |
[T [0 ATUGS] Bl 25 Bl el & Sid
% wu ¥ forar 7 (@rferar 2.2) |

Table. 2.2. Some high yielder strains received under Agaricus resource programme against

controls strain NBS-5

qaiferdr 2.2. A A TIITE—5 & [dvg vIRee GAEN $IHA & ded $B S

JUS Q1 9Tl ¥$ UIwd 8U |

Button mushroom strains Colour BE(%)
X-1 White 15.62
X-2 White 13.50
A-13 White 15.35
A-146 White 16.42
A-147 White 12.56
A-154 White 15.17
A-156 White 18.85
A-176 White 19.31
A-177 White 18.47
A-178 White 15.17
A-179 White 17.26
A-180 White 19.18
A-121 White 19.98
A-121F White 16.39
A-63 White 19.78
NBS-5 White 16.12
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Fig. 2.2.5. Selected ARP strains in fruiting
o3 2.2.5. BT 4 FIMT CIRYT SUHT

(iii) Evaluation of Agaricus bisporus strains
released by ICAR-DMR, Solan

A total of 07 Agaricus bisporus strains released
by ICAR-DMR, Solan along with three exotic
strains and three collections from AICRP centres

were evaluated for yield and quality so that better

(iii) TSATIR—SITHAR, Gl §RT S
TIRET JSvIIve SUHGT BT AT D

JMEHVAR—SITHIR, AT ERT SR Hl 07
TIREY FISvGING SU¥Sl & AII—ATT i
faceh Suvel iR TeESHRIRG dal | dF
AUl BT IS AR ol & oIy Jeaia faar
T d1feh OTRY SUHEl @ d19 98aR ¥ Bl o

strain amongst the release strains can be selected {ham o7 I MR 9fd™ & yoT=7 gl o fY
and also future breeding lines can be identified T&@M &I ST @ | (form 2.2.6) | gRomEl A ot

(Fig. 2.2.6). Results showed that DMR-773 and
DMR-1084 performed best amongst all the
strains evaluated (Table 2.3).

el f DMR—773 3R DMR—1084 + ¥l
fhu U @ ISl B dr HaW 3resT ueeH
fopar (aferept 2.3) |
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Table. 2.3. Evaluation of Agaricus bisporus strains released by ICAR-DMR, Solan
aIfa®dT 2.3. ITSHITIR—IITHINR, Al gRT S TIRBE FI5¥Ive SUAGT BT AT

Button mushroom strains Colour BE(%)
U3-58 White 11.30
U3-54 White 9.43
NBS-1 White 8.13
NBS-3 White 7.06
NBS-5 White 10.11
LE-1 White 11.84
LE-4 White 8.63
LE-6 White 5.72
DMR-773 White 14.71
DMR 1084 White 15.25
PAU White 13.93
Pusa-1 Brown 14.07
Pusa-2 Brown 13.00

o
— J Vi \
& | f bt ~
> /o £4 _‘

Fig. 2.2.6. Released strains of ICAR-DMR, Solan in fruiting
Rt 2.2.6. worT 4 STSHITN—SIVHIAR, WlerT Bl GV TTHG
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(iv) Advance wvarietal trial 2 of All India
coordinated Research project on Mushroom
(AVTB-22-201 to AVTB-22-206) and release of
variety

A total of 10 selected strains of button mushroom
were evaluated under AICRP trials for three
consecutive years 2020-21, 2021-22 and 2022-
23. Under AVT-2 trials only six strains were
taken in the year 2022-23 (Fig. 2.2.7). Highest
average yield was obtained in strain A-63 in all
the years and was recommended for release for
commercial cultivation (Table 2.4).

(iv) #ered OR SfRgel AR A~ e
gRASHT (AVTB—22—201 ¥ AVTB—22—206) &7
I1d f uXieToT 2 3iR fvd SR &t

TR A9 duf 2020—21, 2021—22 3R 2022—23
P foTU TSR Wil & d8d ded HIed
B el 10 YT SUACT BT JeATh fbgr 7T |
99 2022—23 § AVT—2 TIe0lf & ded ddd B8
A o U (R 2.27) | 947 a9l § ¥ A—63
¥ g9 3Nfd 3iad SUST UTed dl g AR 3
S Wl & forw SR axe &1 Ry
P TS (AR 24) |

Table. 2.4. AICRP trials of button mushroom (Agaricus bisporus)
AarfeldT 2.4. 91 9Ired (VIR F15%9Ive) &1 RISyl udieor

A. IVT Code Yield AVT-1code Yield AVT-2Code Yield Aw. % increase
bisporus yield over control

strain
NBS1-11 |[IVTB-20-1 15.6 -- - -- -- -- --
NBS1-156 | IVTB-20-2 15.3 -- - -- -- -- --
NBS1-170 | IVTB-20-3 15.8 -- - -- -- -- --
NBS5-56 | IVTB-20-4 2191 [ AVTB-21-104 | 18.93 | AVTB-22-103 | 18.66 | 19.83 10.17
NBS5-200 | IVTB-20-5 21.19 | AVTB-21-105| 19.87 | AVTB-22-102 | 18.74 | 19.93 10.71
NBS5-709 | IVTB-20-6 15.03 -- - -- -- -- --
NBS-5 IVTB-20-7 16.68 | AVTB-21-106 | 18.24 | AVTB-22-101 | 19.09 | 18.00 --
(Control)
NBS5- IVTB-20-8 14.3 | AVTB-21-103 | 18.85 | AVTB-22-104 | 19.54 | 17.56 --
69xU3-2
NBS5- IVTB-20-9 15.22 | AVTB-21-102 | 19.26 | AVTB-22-105 | 19.42 | 17.97 --
69XU3-10
A-63 IVTB-20-10 | 22.76 | AVTB-21-101 | 19.89 | AVTB-22-106 | 18.93 | 20.53 14.01

Fig. 2.2.7. AVT-2 Trial of selected button mushroom strains
o 2.2.7. FIfIa ge7 7967 SUHTl BT AVT—2 g¥lervr




(v) Breeding for disease resistance in button
mushroom

A total of 15 SSR markers were developed
associated with disease resistance gene. DNA
from a total of 180 strains of button mushroom
were isolated and checked for its integrity. ITS
is amplified for all the strains for confirmation
of purity of DNA. The primers developed are
tabulated in Table 2.5. RNA isolation protocol in
mushroom has been standardized and total RNA
from a total of 5 strains proved to be wet bubble
resistant has been isolated and Real Time PCR
analysis has been done for up-regulation/down-

#

(v) 99 HIA H T URRES e & forg
EREL

AT YRS S H IS Fol 15 TATHINR ATDHR
I fdy 7T | g HHH &I Kot 180 IUHaT
J SIUAT Bl 3T fhaT TAT 3R g9 gl
@ SE DI TS | YT B P dl gfe & forg
s ) SuWel & forv gt vaee fhar Srar
2| faeRyd el &1 aiferdr 25 ¥ ARoag
T T 2 | WA H JIRTAY AT HIcThial
DI AFDIGA [HAT TN & 3R MAT gergel
IR AT 8T | 5 SUHGT ¥ del TRYAY Dl
T fhar a7 € 3R AT UfeRIE SiF TR
ReIfodl & 3U—T[ele T/ SF—eleM & foly

regulation of disease resistance gene diseased

conditions (Fig.2.2.8).

2.2.8).

Raer ergd IRMBIR faveryor e a1 2 (o=

Table. 2.5. List of primers associated with disease resistant genes

darferdr 2.5, I UfaRieh S99 g3 wiswRl & gA

Name of primer  SSR motif Forward primer Reverse primer
ADbSSR05 (GATGAG)6 | CTCTGGGATATGGACGAGGA | CCTCTTCACCTTGACCCTCA
ADbSSR08 (TGG)8 GTAATGCTCCCGCTGTTGAT | TCCGCTGTTCTTCCAACTCT
AbSSR10 (CCA)8 GAAGAATCACGGGTGAAGGA | GAGGGCGATGTGACAGTTTT
ADbSSR14 (TACC)6 GGCAATCGGAAAGAACAAAA | GCAGAGAACCATCCTCAACG
ADbSSR15 (TA)6 GACTGCCTGATTGACGGATT | TCCGACTCCGACATCCTATC
AbSSR17 (CA)6 GGACGAACTTATGCCGTGTT | GGCACAGCCTGAGAGAGAAG
ADbSSR18 (GA)7 CTCGAGTCGACGAAGGAAAC | TCCTCGGTTTCGACTGTACC
AbSSR28 (TC)12 TGTCTGGTTTTGCTCACGTC | TCAGCACACTTAATCGCACA
AbSSR47 (CA)8 CATCGGAATCTGAGCTGTCA | TGTGTCAAAAGTGGGTCCAA
ADSSR52 (CAT)6 TGGCTCTTTACAGCCTTGGT | TGCAGATGTGGTAGGAGTTTTG
AbSSR75 (CAA)7 CGTCCAACATCAACGTCAAC | GTGTACATCCCCTCGTCGTC
ADbSSR85 (CGT)5 GACTGTTGACGTTTCGGGTT | CAACGATGACCCGTTTTCTT
ADbSSR87 (CCT)6 CAGTCGCACTCGAAATCGTA | TTGTTGAGTGAGGCATCGAG
ADbSSR89 (CAT)7 GATAGCTCCTGGTCACCGTC | CTGGCTTCAAGAAGCGTACC
ADbSSR111 (GAG)12 TGTCGATTGCGTCTTCTTTG |CGCCTCGTTTCTCTACTTCG
AbSSR112 (CAC)5 TCACCCTCACTCAAACTCCC | TCTCATCCGGTTCAACAACA
ADbSSR159 (GAA)6 CGACCCATCATCAACTTCCT | AACGAGGGAAAGGTCGATTT

g -
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Cyctos

Fig. 2.2.8. Real time PCR profile of 5 disease resistant strains under diseased conditions

fora 2.2.8. virged gRRerfaal 4 5 v gfaviefl sydel &t aredfds ga9a
8 giwrsar

Genetic improvement of Oyster mushroom

Development and evaluation of the hybrids from
the pre breeding lines of oyster mushroom

Out of 36 crosses, eight hybrids were developed
using SSIs of the DMRP-26, DMRP-363 and
DRMP-136. Out of these crosses, eight hybrids
were developed and evaluated (Fig. 2.2.9).
Preliminary screening of these hybrids revealed
maximum yield in one hybrid (53% B.E).

AT HI_H BT ARG AR
B e iR i

36 W H W, 3 HHY SITHANRUI—26,
SITHINRUI—363 3MR SIRTRTHI—136 & THTHJNTS
BT SYANT TR BRI BT MY | 37 Hepwort #
(e 2.2.9) | 9 W&l @ URMASG ST A Udb
JAd) # IffHdH SUST (53% €1.S.) BT Udl Fel |

Fig. 2.2.9. Pleurotus hybrids

faa 2.2.9. wgvicw &rsfds




Genetic improvement of Flammulina species

Screening and Genetic variability studies of
different strains of Flammulina

All the strains revealed high level of diversity
in Flammulina. The variations were observed
in terms of days of first harvest, stipe length
and pileus diameter. The biological efficiency
ranged from 8.3-78% in the different strains of
the Flammulina. Days to pin head formation,
days to first flush, stipe length, dry weight, and
biological efficiency exhibited high heritability.
Molecular diversity analysis using ten SRAP
categorized these strains in different clusters and
corroboarated with findings of morphological
diversity analysis (Fig.2.2.10).
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Fel glor=T S &7 IAiR¥e IR
wagferar & fafr=1 Iwicl @ W 3R

ARG yRTTelIerdr e

|1 IUNET W FergforT W ST TR 1 fafderd
BT gal dT| Ugel HEd b fodl, S3d Bl
oaTS 3R UTseTd AN B ey # =g 3wl
TS | Gorgfer & fafa=T Suwal # Sifaw gerar
8.3—78% a® ofT | 09 &S e+ & faH, Ugel ar
FAY PRA @ 3, WRY Bl oAdls, Yb Ioi
3R Sifde Serar =1 I=d Sraifihdr ekl & |
TH THIRUYY BT SYANT HRSp 3Murfaes fafderar

faeeryor =7 39 SUMal @I A= gl H§ afiea
far iR wures fafaedr faveryor & fAspel &
|l gite @1 (Rr31.2.2.10) |

Fig.2.2.10. Molecular Diversity analysis of SRAP Markers
Rra1.2.2.10. vesRydl @1yl @1 S fAfdEdr faeeryor

Development & evaluation of the Flammulina
hybrids

Single spore isolates (SSIs) were isolated from
the Flammulina strains and a total of 45 crosses
were made. Out of these crosses, 24 hybrids
were selected based on the presence of clamp
connection and further evaluated through
cultivation trial. The results of the evaluation
trial indicated eight high yielding hybrid strains
(B.E. ranged from 44.2-66.5%) as compared with
the control strain (DMRO-253) (Fig.2.2.11).

gl gferar A} 1 fadrd vd geaid

el SIS SATgRTeIC™ (THYHITS) Bl Forgfor
IUHGET W 37T AT T 3R Gt 45 DI I19
T 39 BN H W, dold deaed a1 IuRefa
B MR W 24 AP &1 794 far a1 8k
WAl TIE0T & AT W N Bl HATHA [haT
AT | i T & Aol | FRIET A
(STuRTRS—253) (R 2.2.11) &I ol H 1S
o UG & dTet B1sfes o (d13. 44.2-66.5%
qPB) BT A (T |

29
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Fig. 2.2.11. Evaluation of the Flammulina hybrids
A 2.2.11. goiglorT GaHR &1 R

Genetic improvement of Paddy straw
mushroom

Mating type characterization of different SSIs of
Volvariella volvacea

Mating type characterization was performed in
different SSIs of paddy straw mushroom strains
DMRO-1072 and DMRO-464. The mating type
analysis revealed the variations between the
SSIs of the same strains. Beside this, variations
were observed in SSIs of the different strains
(Fig.2.2.12). Further, the SCAR based-genetic
diversity analysis of the different SSIs of the
paddy straw mushroom categorized these SSIs
into four clusters (Fig.2.2.13).

URTcll H3RA &I JAIRTH IR
JIeaRIeT dledlddr & fafi=1 THuHars & HHRT

bR T oI&T0T qol

W AT SUNE]  SIUHTRSN—1072 3R
SIUHIARIN—464 & A~ TATHINS H FUANT
YHR BT AT o= fhar AT o7 | FIT YbR
& ATy I A SUNG] b TATHIS b 9
fY=~TaT BT Udt TelT | 39 I, fafi= Suver
@ TATHRIE # fA=ad <l 8 (RrF.2.2.12) |
SHD STATT, RIS HIRH & (1~ TATHRNS
& THHIGRIR IMaTRd @il fafderdr faweror
9 39 THUHRNE Pl IR AHsl H qHiepd fHar
(Rr31.2.2.13) |

Fig. 2.2.12. Mating type characterization of the different SSIs of paddy straw mushroom
A 2.2.12. Gv7ell 79r6F @ Q=T THUESTS BT YT HBIX BT e qui
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Fig.2.2.13. SCAR marker analysis of different SSIs
fa3.2.2.13. fafy—~1 vavwans’ &1 vadivanv areY fqvayor

Development and evaluation of the hybrids in
paddy straw mushroom

Based on the mating type characterization, 53
different crosses were made and eleven hybrids
were developed. The evaluation of these hybrids
revealed maximum vyield (14% B.E.) in one
hybrid-VH5 as compared with other hybrids
(Fig. 2.2.14).

WTell A%™A H daxl &1 fasra 3R
AT dA

TIRT UHR @& &0 quid & MR W, 53
T3 i g9 Y 3R TIRE HPX
faefid by T | 37 HaRl & JAIdHA | 31
BRI B oIl H Up HpR—dIgas H Al
IS (14% d13.) BT adl Tell (R 2.2.14) |

Fig.2.2.14. Hybrid evaluation in the paddy straw mushroom

f3.2.2.14. gv7ell 7908 H B GodIh
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Genetic improvement of Milky mushroom

Morpho-molecular characterization of 33 strains
of the milky mushroom

The Principal Component Analysis biplot showed
total variation of 66.87 in PC1 and PC2 biplots
(Fig. 2.2.15). Morphological cluster analysis
resulted in three major clusters with second one
as the largest cluster. Moreover, genetic diversity
analysis of these 33 strains was performed using
ten sequence-related amplified polymorphism
(SRAP) markers/combinations. The Un-
weighted Pair-group Method with Arithmetic
Averages (UPGMA) based phylogenetic analysis
categorized 33 strains along with control into
three clusters. Cluster I possesses maximum
number of strains (Fig 2.2.16 and Fig. 2.2.17).

gferar #ered &1 IJJAiRIe JErR
ST HAYRRH BT 33 IUWGT B HUTHB—AT 0GR
SETOT Ui

fURIe ®uHe TAIfaiR™ a1stw@le 9 PC1 3R
PC2 qTgwilc ¥ 66.87 @I del A=Iar fawrsg (o
2.2.15) | SUTHS FeRex fAgeIyoT & IRUFREHY
AT I FoRe] 9, R0 o ST e 99T
FCR AT| $HD A@], §7 33 IUNGI B
et fafderdr faveiyor <9 rgha—ddfed
yaftfd Igwuar  (TARYYY)  AHRI / FATSH]
B I RS [HAT TAT| ARG A
(JUISHUHY) JMETRA HISdloHied fawer o &
AT F—dcs RR-YY Ay =7 =0 & A
33 JUWEl BT A9 TRl H aifighd fdbar | defwey
19 Suael @ 3ifdeaw e & (s 2216 3R
o 2.217) |

B (axes F1 and F2: 66.87 %
- d SCREE PLOT
. 3 sn
E e
- o 8 - v -
gggg — 00 o Ob 3 F
e nap.l: ‘D.: - 13 -
aoen ar o, “
- O 2 g
o sof
; o =g::au Tiews tongh OO % , ® 3
LLLLL B
4 y e Aeptemae | £ 5
g, - <3
. ., i
3
= E
0 3
Y, A 0 E —
" n n N " ™
F1(47.88 %) ﬁ
A B

Fig.2.2.15. A. PCA biplot showing the relation of strain of C. indica with different morphological
parameters; and B. Scree plot of showing total variability captured by each Principal component.
D: DMRO:; F1:PCI and F2:PC2

fm.2.2.15. v Uiy gizwiic [Qf=T wards gr9cs) & arer . sfedr @ a-id &
weaeg &l qurlar & i § gd® gq@ "gcd g dvEy d1 TS §od givgd Teliear
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Fig. 2.2.16. Representative SRAP marker analysis in 33 strains of milky mushroom
R 2.2.16. gfEr gored @1 33 SuHel  GAAE vasIRYl A1y [aeeryor
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Fig. 2.2.17. UPGMA based cluster analysis of the thirty three strains of the milky mushroom
A 2.2.17. e 797 BT ddINT [%F] BT JUIHIVAY STTEIRT FAveN [a9eyor

Proximate analysis of the eight high yielding
strains of milky mushroom

Out of eight high yielding strains highest crude
fat content was observed in DMRO-321 and
DMRO-302 (control) strain (5.84 to 5.85%) as
compared with other stains while lowest crude
fat content was found in DMRO-298 (3.22%).
Maximum crude fibre content was observed in
DMRO-454 (5.90%), while minimum recorded

SR Heed @) 3MTS JAfS U < arell
feel &1 fecaq fageyor

TS 3N IUST < arel T § ¥ DMRO—321
3R DMRO-302 (F&3wn) Ta # g Al
D JAN H FIW MUF Hs We bl A
(5.84 ¥ 585%) <@l IS, STdfd DMRO—298
(3.22%) # WIH HH HS e B AA TS S |
Fod HISER DI AHad AT DMRO—454
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in DMRO-202 (3.10%). Significantly high ash
content was observed in DMRO-81 strains and
DMRO-299 (10.10 to 10.20 g/100g), while lowest
in DMRO-454 (6.1 g/100g).
revealed

Protein content

estimation considerable variation
among the tested strains, ranging from 7.40% to
12.44%. Significantly high protein content was
recorded in DMRO-202 (12.44%) followed by
DMRO-299 (9.93%). Maximum carbohydrate
content was observed in DMRO-298 (79.52
g/100g) followed by DMRO-303 (78.28 g/100g).
In all the strains, high carbohydrate content
(72.33-79.52 g/100g) was observed as compared

with DMRO-302, control strain (68.6 g/100g).
Genetic improvement of Macrocybe

Cultivation trial and molecular identification of
the Macrocybe

The five strains of the Macrocybe were evaluated
and resulted into one high yielding strain as
compared with other strains. Further, all these
strains were subjected to ITS-based molecular
identification and confirmed as Macrocybe
gigantea (Fig.2.2.18).

(5.90%) ¥ <@ g, Safdh =qFdH DMRO—202
(3.10%) ¥ Tof @I TS | SITHRN—81 T 31X
SITHR3N—299 (10.10 | 10.20 UTH /100 ITH)
H SeolEdlg ®U ¥ ST G AR <l T,
STafds SITHNRSN—454 (6.1 U /100 U™) |
I HF G AT @ TS | WEH A &
A A wIEor fhy U Iuwel b dE B!
=TT BT UaT T, ST 7.40% o 12.44% TH
T | DMRO—202 (12.44%) H Hgdqvl WU ¥ 3=
I AT Tof @1 T8, 39d 916 DMR0O—299
(0.93%) H & @ 8| DMRO—298 (79.52
g/100g) H IffemdH drafergse AT <@l g,
g9 91¢ DMRO—303 (78.28 g/100g) T IH
T | SIYHIIRSN—302, fRIF0T ¥+ (68.6 UTH/100
) BT AT H F9 UGl H Ied DIa8lsse
AT (72.33—79.52 UTH/100 UTH) T TS |

dAwlargd &1 AqaIRS AR
APIATSd BT Hae= g1 3R JATTIS gard

ABIATSd & U SUNG] DI HeATdHA Thar 1T
3R URVMAEHY = IUWGEI &I JolT § T
ST UG o ATl SUdE fhelT | SHD 3T,
39 A SUNEl Pl ATSIUI—IETRT 3Morfdd
Uga= & INNH fhar AT 3R g frifear
(fr2.2.18) @& ®U # gie @1 718 |

Fig. 2.2.18. Evaluation of the different Macrocybe gigantea strains
o3 2.2.18. faf=7 d@raisd ARIICAT Su¥el &1 qodidT




Genetic diversity using SSR markers and
confirmation of species in Genus Trichoderma
(Green mould)

Thirty nine isolates of green mould (Trichoderma
spp) were collected from 8 states namely
Himachal Pradesh, Punjab, Jammu & Kashmir,
Haryana, Uttar Pradesh, Karnataka, Andhra
Pradesh and Bihar and, their cultures were
purified using standard procedure. DNA was
extracted from the samples and 12 SSR markers
(Table 2.6) were tested using PCR technique in
the all the test isolates for the genetic diversity.
Out of 12 markers, 6 were selected for further
diversity analysis. Gel images (Fig. 2.2.19) of all
the markers were studied for the presence and
absence of the markers and the obtained data
were further analyzed using NTSYSpc software.
UPGMA based cluster analysis (Fig.2.2.20)
of 39 isolates of Trichoderma spp, divided the
Trichoderma population into different groups
based on the genetic difference. Based on highest
resolving power, SSR 17 (5.48) was identified
as best SSR markers for diversity analysis in
Tricoderma population followed by SSR 11 (4.71).
Further, the representative sample for each group
will be further characterized and identified using
their morpho-molecular characteristics.
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THUHIR ATHII &I SYAIT XD A RIS
fafaerar @ik Sh=a grsaisar (sx1 <dtan) o
gorfadl a1 gfie

8 IR A fZHrae U<, UWE, R iR
IR B8R A & Bha (grgwisH Weliel) & 39
MgAIeicd UH4 fhy T 3iR, 9D Hoad Bl
AS FfhaT BT SUART Fxes g b a7 | AT
A SIYAY FabredT 17 3R S ailRie fafqear &
for T TieroT egdelcd H URIRIR ddid
BT START RSB 12 TATHNR AR (ATfeTdhT 2.6)
BT GRE0T fHar TAT| 12 ATDHRI H H 6 DI 3T
fafqerar faweryor & forg 9T T@am| WARI @
SURf 3R srguRerfa & forg &1 Al &
STt Bfadl (R 2.2.19) &1 3= fdoar 1 @ik
U Sl bl UACIUATS U AeddR &l
STINT &R$ 3T fageryor far | crsaref
WEfST & 39 3MsHICCH & JUISIGAY AR
Forvex fageryor (R.2.2.20) &1 grgableHA! SmaTal
DI ARG AR d AER R A~ Tl
fomota fpar | Swaan faves ofe & JmIR
WR, THUHAIR 17 (5.48) I CTgHIA! AETEl H
fafderar favelvor & folv Adsrs TATHIR ATHR
% ®U H UgIET AT, $HD 916 THUEIMR 11(4.
71) BT I AT 7T | $HSD AT, TP 8
GoltIG1 1S - o MG IS S Col I I G e/ 72
faerdrell &1 SUART axe M fafyd &R
YEATT ST |

Table 2.6. Details of selected SSRs for diversity analysis in Genus Trichoderma (Green mould)

arferaer 2.6. S grgelredr (N4 Ares) ¥ fafaegar fazevor & foy gafa
QTR &I fqavor

S. Primers S. Primers
No. No.
1. | 9F: GAAACAACACCGAAATACAC 8. | 12R: GTTGACTGTTGGTGTAAGTG
2. |9R: CAAGTCAGATGAAGTTTG . | I3F: GGGAATTTGTGGAGGGAAG
3. | 10F: CAAGCTGACGCCTATGAAGA 10. | 13R: CCTCAGAATGTCCCTGTC
4. | 10R: CTTTCACTCACTCAACTCTC 11. | 14F: CCGTAAGAATAGGTGTC
5. | 11F: CATGGTGGAATAGTGATGGC 12. | 14R: GGAAAATAGGGTGGAAAG
6. | 11R: CTCCATACACCACTCATTCAC 13. | 15F: GAACTCAGTTTCTCATTG
7. | 12F: CCATGCATACGTGACTGC 14. | 15R: GAACATATCCAATTATCATC
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S. Primers S. Primers
No. No.

15. [ 16F: CCACGTATGTGACTGTATG 20. | 18R: GACTCCCAACTTGTATG

16. | 16R: GAAAGAGAGGCTGAAACTTG 21. | 19F: GTGTGTACCTAAAGCCTTG

17. | 17F: GGTAGGTGAGATAGTTG 22. | 19R: GTAAGTTGATCAAACGCCC

18. | 17R: GGAGCAAGAAGAAGCAG 23. |20F: CACGACTATCCCACTTG

19. | 18F: GGAATTTATCACACTATCTC 24. | 20R: CTTACTTTCTTAGTGCTATTAC

Fig. 2.2.19. Representative picture of the SSR profiling of different Trichoderma spp strain (SSR 17)

o 2.2.19. fafi=7 crzalenr &efiar & (TAVASTR 17) &1 TAUHSIN TIBIZ1orT &1
giafafer avev

EEPRERERERRECRRERRRERE
GssscEEcEscsbyneacbagt

CRFREEEERRREEEEEE
1333131110221

e

Fig.2.2.20. UPGMA based cluster analysis of 39 isolates of Trichoderma spp using SSR markers
f494.2.2.20. THUTIIY FIBHY BT SUART HVb CIZHISA WEST & 39 AT BT

Management of Mycogone perniciosa using AqIee BT SUANT IR AT
nanoparticles gf<feftsriar &1 uydea=

Nine bacterial strains viz., Bacillus subtilis strain <} Tyﬁ?ﬂ-ﬂ SUNE fqtd, I waleford oA
B1, B.velezensis strain B4, B. subtilis strain B5, o1, dffgoioifery s €14, o welefory w2
Paenibacillus polymyxa Strain B6, B. tropicus &5 didfyerey gich#Hlewr & 16, § i
strain  B10, Alcaligenes faecalis strain Bll, w5 d0  srepiforow poford o a1,
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B. cereus strain B12, Acinetobacter johnsonii & wew o5 912, UREeRFeY ity A
strain B15/B and Pseudomonas sp. B16/P were  dy15 /4t 3R wgeiai=rer wfieict &1 a1ed doar
evaluated in-vitro for their antagonistic effect on g &1 IWINT TRD FZHT TFAET
the growth of Mycogone perniciosa using dual & Ry W S8 fAREY w9 & farw d116 /
culture technique. Data presented in table 2.7 & §; p §7—1agr g e T | arferaT 2.7
Fig. 2.2.21 showed that highest mycelial growth R B 2221 F EEGK ffpsl X UdT ol & {6
inhibition was obtained with Pseudomonas RS T @ e T TR R
sp.- B16/P (75.06%) followed by Acinetobacter fe™ oy i fear T o7 e /0
johnsonii (70.41%) and B. subtilis strain Bl (75.06%) @ 9IC TREERTeY G (70.41%)
0 . .
(73.11%). 3R &1 wallorm & @1 (73.11%) & |

Table 2.7. In vitro screening of bacterial isolates against Mycogone perniciosa

aifaet 2.7. aig@inT gffeisiiar & favg dF8IRTa angdided &1 g7—fagh whifsT

Bacterial isolate Radial mycelial Per cent Interaction

growth (mm) inhibition
1 Bacillus subtilis strain B1 18.33 73.11 A
2 B.velezensis strain B4 57.33 15.90 N
3 B. subtilis strain B5 65.00 4.65 N
4 Paenibacillus polymyxa Strain B6 61.66 9.53 N
5 B. tropicus strain B10 65.66 3.67 N
6 Alcaligenes faecalis strain B11 64.86 4.84 N
7 B. cereus strain B12 63.60 6.70 N
8 Acinetobacter johnsonii strain B15/B 20.16 70.41 A
9 Pseudomonas sp. B16/P 17.00 75.06 A
10 Control 68.16

A= Antagonistic, N= Neutralistic

B16 Control

Fig. 2.2.21. Growth inhibition by Pseudomonas sp. B16/P
faa 2.2.21. wgstatara wfizfior § 16 /4t T QAFTa sravie
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Based on the in-vitro results of bacterial isolates,
they were used to synthesize ZnO nanoparticles
along with Hericium spp. Nanoparticles were
evaluated against Mycogone perniciosa at five test
concentration viz., 50ppm, 100ppm, 200ppm,
500ppm and 1000ppm. Data presented in table 2.8
indicated that with increase in the concentrations
of the nanoparticles resulted in increased percent
growth inhibition. Highest growth inhibition
was recorded at 1000ppm concentration with
NP-Pseudomonas sp. B16/P (80.22%) followed
by NP-H. erinaceus -2 (79.49%)

JRIRTS 3ngAleled & g7—/fagr uRumAl @
IR W, SHHI ST sRFAFT e &
el Zn0 AU B GId dd & foru
far T ot #EHNT gl & favsg
IR BT el Uid TIeoT AigdT rifd 50
drdied, 100 Wdiwd, 200 9dwd, 500 Wqwd MR
1000 UTATGH TR BT 1T | ATfTRT 2.8 W IR
el W Fahd Aerdr 8 fb A-Iho & aigdl
4 gfg & uRvmawy e oavy 4 gig 83
2| TN vwgeEg SRS die /O (80.22%)
& AT 1000 WGIUH Aigdr R Swadd fdard
IR Tol fhar T o s 918 gd—uE.
TORRIIR—2 (79.49%) © |

Table 2.8. In vitro evaluation of nanoparticles (NP) synthesized from microbes against
Mycogone perniciosa
aiferdt 2.8. @igHiyl gf-Hisiar & faeg IRMoE | Avefda Aison (Tad)) &1
gT—fagl Joai®d=

Treatment Percent growth inhibition
50ppm 100ppm  200ppm  500ppm 1000ppm
NP-Hericium erinaceus-1 14.88 29.23 44.62 61.54 73.39
NP- H. erinaceus -2 16.92 37.43 57.43 67.69 79.49
NP- H. coralloides -3 14.35 35.38 56.92 66.15 78.46
NP-Bacillus subtilis B1 10.25 30.55 54.88 66.42 74.55
NP-B. velezensis B4 5.66 12.33 30.35 45.88 55.44
NP-B. subtilis B5 2.75 8.55 20.66 28.75 38.55
NP-Paenibacillus polymyxa B6 2.25 13.75 17.33 26.75 30.75
NP-B. tropicus B10 3.66 16.75 29.55 34.66 43.22
NP-Alcaligenes faecalis B11 4.33 22.33 38.75 48.55 50.66
NP-B. cereus B12 1.75 10.66 16.75 20.82 28.57
NP-Acinetobacter johnsonii B15/B | 13.55 34.66 58.55 72.55 77.82
NP-Pseudomonas sp. B16/P 15.22 38.33 63.92 76.35 80.22
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Table 2.9. Mushroom house evaluation of evaluation of nanoparticles (NP) synthesized from
microbes against Mycogone perniciosa

aiferdt 2.9. Figail uf-Hisiar & faeg IRME 4@ dvefda Adieon (Tad) @

HAThT BT HITOH B8 AT

Treatment Disease intensity Control (%) Yield (in Kg per
(%) 100 Kg Compost)
NP-Hericium erinaceus-1 78.66 21.20 3.55
NP- H. erinaceus -2 63.25 36.83 4.25
NP- H. coralloides -3 49.55 50.74 5.33
NP-Bacillus subtilis Bl 38.55 60.93 6.25
NP-B. velezensis B4 70.25 28.80 4.66
NP-B. subtilis B5 80.66 18.24 2.74
NP-Paenibacillus polymyxa B6 90.22 8.55 1.65
NP-B. tropicus B10 76.66 22.30 3.26
NP-Alcaligenes faecalis B11 65.75 33.36 4.25
NP-B. cereus B12 78.20 20.74 2.2
NP-Acinetobacter johnsonii B15/B 30.88 68.70 7.51
NP-Pseudomonas sp. B16/P 25.66 73.99 8.39
Control 98.66 0

It is apparent from the data presented in table 2.9
& Fig 2.2.22 that disease intensity varied from
25.66 percent in NP-Pseudomonas sp. B16/P to
98.66 percent in control. Highest disease control
was obtained with NP-Pseudomonas sp. B16/P
(73.99%) followed by NP-Acinetobacter johnsonii
B15/B (68.70%) with corresponding crop yield
8.39 and 7.51 percent respectively. Lowest disease
control was obtained with NP-Paenibacillus
polymyxa B6 (8.55%).

arferat 2.9 3R s 2.2.22 # IR <Midsi | I8
e 7 & TId— s e di16 /a1 |
AT @7 Araar R (25.66 UfRd) & Habrde
98.66 TRINIT & | UUI— Rreia-e it €16 /
1 # STaad I AT (73.99%) U A T
s 918 TAUI-URrHerdaey sty 915/

(68.70%) HT WA Il &, NiFd HAd U]
PHH: 8.39 3R 7.51 AT 8 | TG 9fdRyereT
grchHiear §16 (8.55%) A A HH INT fi=or
qre T T |

Fig. 2.2.22. Mushroom trial on the management of M. perniciosa using ZnO nanoparticles and
Disease intensity under control treatment

3 2.2.22. fAFF91 9y=EIv & d8d ZnO HT®vn 3N ¥ Bt digar &1 SUIIT Hvd v
gfsffisiear & ¥9e v 99T gvleror
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Screening for potential bacterial strains/
consortia for degradation cellulose rich
material and higher crop yield

Bacterial isolates collected from Phase-
II compost and casing were purified and
multiplied on nutrient broth for DNA extraction.
Amplification of genomic DNA was carried out
using specific oligonucleotide primer sequences
27F (5AGAGTTTGATCCTGGCTCAG3’) and
1492R (5GGTTACCTTGTTACGACTT?’).
These specific primers used to find out their
taxonomic affiliation to bacterial species. The
PCR amplification was carried with a total of 35
cycles. Each cycle consisted of: Denaturation:
1 minute denaturation at 95° C; Annealing: 1
minute annealing at 55° C and Extension: 1.5
minute extension at 72°C. All the PCR samples
were given 5 minutes pre-amplification at 95°C
and 10 minutes post-amplification at 72°C.
eluted samples were further sent for 16S rDNA
sequencing. Amplification of bacterial 16S rDNA
in 13 isolates was carried out. Based on NCBI
blast results all the samples were identified upto
species level (Table 2.10).

&RV Aegdisl 9g ArRfl 3R S=a wdd
Sual @ fey wwifag Sfiarop Suwsr/
Haifdar @1 wig

TROT— [[ TS 3fR 3RO A YA fh Y o iRTe
3g¥ATeIed BT ST YT & foly divyss
SIRET WR G AR 0T T 17 | SIS S1g-Y
F yaEd faRre  Sifermgfderiicrss asHR
3ghH 27F (5'’AGAGTTTGATCCTGGCTCAG3')
3R 1492R (5'GGTTACCTTGTTACGACTT3') &1
SUANT B AT 717 o1 | &1 fARNe arewRi &1
SUIRT SHATY] ISTIfadl & ATl S aifdHRv]
Haell FIgdT &1 gl o & forg far Smar
o | URAIRIR Yaeid Gl 35 dhl & A1 fobar
T | IS b H LM B [APAHROT 95°C
R 1 fAFe @1 [Apdiarorg gHifel T 55 ST
AT W) 1 e &1 giifelT iR gaacer:
72 &0 Hfewad R 1.5 e &1 R | 3+
GRATSIR AT Bl 95°C R 5 fA-ie ga—yaeiq ik
72°C R 10 e 918 yael= faar ar | s«fia
AT DI 16S rDNA HH0 & g 3T ol
7| 13 IMSHlelcd H dacIRAT 16S rDNA &7
gagd fhar T | TiEeE ©iRe aRemHEl &
JMER W [ T B ygard ISl & &R
q® &I T3 (qTferdt 2.10) |

Table 2.10. Diversity of bacterial strain isolated from compost and casing soil

qIferT 2.10. @S 3R ATaRYT ALY | o1 fby Y Shiaro] Suwsl @) fafqerar

Bacterial species

Source NCBI Acc. No.

Compost

Casing soil

1 Bacillus subtilis strain B1 /. X 0Q875247
3 Bacillus subtilis strain B3 v X 0Q9Yv47078
3 Bacillus velezensis strain B4 v X 0Q875214
4 Bacillus subtilis strain B5 v/ X 0QY%47101
5 Paenibacillus polymyxa Strain B6 v X 0Q875249
6 Bacillus sp. strain B7 v X 0Q947099
7 Bacillus cereus strain B8 v X 0Q875248
8 Bacillus tropicus strain B10 v X 0Q947094
9 Alcaligenes faecalis strain B11 X v 0Q875244
10 Bacillus cereus strain B12 e X 0Q875238
11 Bacillus subtilis strain B13 V4 X 0Q875751
12 Acinetobacter johnsonii strain B15/B v X 0Q875732
13 Pseudomonas sp. B16/P X v 0Q875752
40




In order to shorten the composting period
of button mushroom, six microbial consortia
[MC-1 to MC-6] were prepared and inoculated
in wet wheat straw. Inculcated containers were
incubated at 30°C for 15 days. Water treatment
was kept as control. Straw degradation was
monitored on the CO, release after 15 days of
incubation. Higher CO, release is considered
as an indicator of microbial degradation of
cellulosic material. Under present investigations,
highest CO, release of 174666.67 ppm was
recorded in MC-3 as compared to control
exhibiting CO, release of 43166.66ppm (Fig.
2.2.23). Additionally, apparent colour change
was noticed in straw treated with MC -3 and
no common contaminant was observed in
straw. Highest crop yield was obtained with
MC-3 (14.33 kg/100kg substrate) followed by
MC-2 (14.08 kg/100kg substrate) as compared
to control (10.37 kg/100kg substrate). Besides
this MC-1 and 5 were also found superior over
control. However, MC-4 & 6 were found inferior
over control in respect of crop yield. Based on
the results, MC-3 a combination of six Bacillus
spp» Paenibacillus polymyxa, Alcaligenes faecalis,
Paenibacillus polymyxa, Acinetobacter johnsonii
and Pseudomonas sp may be recommended for
fast degradation of wheat straw substrate and
quality crop production
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g JIHH BY WIS g9 Bl a1 BT HH B
3 foru, BE ARHIfdgd ®afear [TARil—1 A
THHI—6, TAR Y MY iR I8 et T & A
H Srem AT | SfafHHa deRi @1 15 oAl @
foTT 30°C WR gRIET T T | ST IUER Bl
=T & ®U # @1 | WA & 15 faAl
@ 91g CO, ReflST W YaiTel & &RoT 1 Rt
DT g | ST CO, SIS Bl HegallRieh ATl
P HASHIGT &R B Fbdd AEN Sl B |
I ST @ d8d, T—3 H 43166.66 UTHITH
@ CO, ReflioT @l wafRia & drel fH=or &
T H 174666.67 UMdIUH T S CO, Refot
ol far ar o (o 2.2.23) | s 1R,
THHI—3 9§ SYAIRT 1 H W [ R <4l
T R YA H PIg A WgUEH Aol ol
T | T (10.37 f69T /100 fHUT A=) &I
T H THRAI—3 (14.33 AT /100 BT HeagT)
@ 7T UANI—2 (14.08 fHUT /100 fHum A=dge)
@ A1 FIH P HE IUS U g | SHD
AT THRAI—1 3R 5 ®I Y fRi=or § 98am
U7 TAT| ETelfd, UMRi—4 3R 6 d HHd
P SUS ® dee # fE=er # afear grm |
ROl & IR W, 18 & T & Fgc
Aol | &Rl iR IUEgul BHe IR D
fore e dfvere i, ddRvere urehdianTr
SepIleToI~T  Bpford, UHIEToTd  GlciHIaT,
vRFCHTey Sl IR Wi e &
FAISTT TARI—3 &1 RTINS & ST Fahell B |

Crop yield Kg/100kg substrate
@«
8

0.00

MC-1 MC-2 MC-3 MC-4 MC-5 MC-6 Control
Microbial consortia (MC)

E
i

Fig. 2.2.23. Effect of inoculation of wheat straw substrate with microbial consortia (MC) on the

yield of button mushroom

3 2.2.23. §e7 79w B SYST Uv AsHISIT AT (vrel) & @y A » qd
AsigT & CIBIHIUT BT FHId
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Screening different mushroom fungi for
growth on different agro-wastes

Different micro-organisms show variable growth
on various agricultural substrates depending on
the nutrient composition of the substrate being
utilized. Various strains of mushroom fungi
belonging to genus Pleurotus, Lentinula edodes,
Volvariella sp., Ganoderma sp, Schizophyllum
commune, Grifolia frondosa, Hericium erinaceus,
Calocybe indica and Trametes sp. were tested
for their growth on substrate like wheat straw,
paddy straw and saw dust for finding the best
combination of substrate and fungi. The screening
was carried out at temperatures ranging from
22-35°C depending on the strain being used for
the purpose. Most of the tested strains showed
complete colonization of plate in 8-12 days,
whereas as some of the strains took more than
month for complete colonization of plate. The
Pleurotus sp. was grown on wheat straw, rice
straw and combination of wheat straw and rice
straw in the petridishes over a period of 10 days. It
was found that Pleurotus sp. showed fast growth
in the wheat straw in the beginning, but after 10
days good growth covering the whole petriplate
was ovserved in all the treatment. Preliminary
experiments were conducted on development of
packaging material using wheat and rice straw
as substrate using trays and beakers as moulds.
The developded packaging material are shown in
Fig.2.2.24
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fafr=1 3y sf¥rel wR gfg @ fag faf=
HIMRH ®dd DI Slld HRAT

SYINT By ST I8 IS & U¥h Axa-T &
MR W A= g1 Shig A= 3t Jsages
R gRqaeld gfg feEn & | 73ed Had &
faff=1 S ST Si9 @vie™, afcgerr vsiey,
2| gedge AR Hdd Bl e 3BT JAOH
QoM & oy 8 & ¥, g9 & - AR [T
O 9edge RSP [Aerd BT R fhar
TAT| 39 IeeT & foly STANT fhy o7 8 WA
P AER W BHIFT 22-35 & Afewaw &
ATIH TR B TS oY | TEvT fHy Ty srfdrarer
IEl q 8—12 & § wie &1 Ul IufderT
o, STafd B SuHEl 7 wie & Yoi Sufraero
# vh wEN W e w1 wwy formn | griew

<dl g, oifd 10 faT & a1 R SU=R
Ufeeic T Hax PRd Y 3MeB! gl awd!
IR IR Bl A & BT H§ ST RSB
ﬂ?ﬂﬁzfﬁwﬁﬁasﬁ?w%{é?ﬁrw
FRD TboiT aEdll & e R URME 9T
fpu v | fARia dafoiT amf e 2224 &

Fig. 2.2.24. Some prototype developed using crop residue and mycelium
o3 2.2.24. o Hleiczy BEe ST SN HISHITIH BT FUIRT BXF AT 7 77
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2.3 CROP PRODUCTION

2.3 el SdicH

Refinement of cultivation technologies in
Button Mushroom (Agaricus bisporus)

Identification of standard casing soil for button
mushroom cultivation

All the raw materials being used for preparation
of casing soil in India were analysed for the
parameters such as pH, EC (ms/cm), BD (g/cm3),
PD(g/cm3), Porosity (%), Nitrogen (%), Carbon
(%) and C:N ratio. Different combinations
were prepared so as to achieve the physico-
chemical parameters of the combination near
to the standard casing soil mixture. The casing
soil mixture ingredients used in the experiment
are listed in table 2.11. All the combinations of
casing soil were leached properly to get an EC of
<700 s/dm. Each treatment had five replications
and each replication had 5 bags of compost (Fig.
2.3.1).

qed "o (viR&w aigwgive) § @dl
wrenfifear &1 me=

gc AN B Wl & fol¢ H9d ATaRoT Ay
CIREEIR]

VR ¥ 3MmaRvT fAE! & Iy & forw ST fhu
ST %8 9l Fe W @1 divg, <4 (e /
), dS (7 /9HR), SR/ HHP), IRt (%),
ARSI (%), BET (%) AR N AU o
Agcst & v fAveryor fasar a7 | 99 STTaRoT
EY fAsror & e FaoH & Yifde—rarte
qugs! & U dRd B forw fAfr= e
dUR U T | TANT H OWYRh SfeRvl fAgl
fAstor ARl arferat 211 % gAeg 21 <7005/
dm &7 S U BRA b fofv efaRer g &
afl T B S I o fear | e
STAR ¥ ufg gfagfaar off ok e ufasfa #
@R & 5 o I (T 2.3.1) |

Table. 2.11. Casing soil formulations used for experiment and yield

qifeTsT 2.11. YA 3R U & ¢ SUAIT B ST dTell TR0 T [ATY

(kg/100kg compost) Combinations used Yield (kg/100kg
compost)
T1 Coir pith + Lime (90+10) 13.23
T2 Coir pith + FYM (80+20) 11.03
T3 Coir pith + FYM (50+50) 13.95
T4 Coir pith + FYM (20+80) 11.91
T5 Coir pith + FYM (10+90) 11.48
T6 Coir pith + Soil (80+20) 11.21
T7 Coir pith + Soil (70+30) 13.41
T8 Coir pith + Soil (50+50) 10.64
T9 Coir pith + SMS (80+20) 9.19
T10 Coir pith + SMS (70+30) 11.12
T11 Coir pith + SMS (60+40) 10.21
T12 FYM + BRH (90+10) 8.76
T13 FYM + BRH (80+20) 9.77
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(kg/100kg compost) Combinations used Yield (kg/100kg
compost)
T14 FYM + Soil (70+30) 8.96
T15 FYM + Soil (50+50) 10.06
T16 FYM + Soil (60+40) 8.33
T17 FYM + SMS (80+20) 6.90
T18 FYM + SMS (50+50) 6.96
T19 PSD + Coir pith (50+50) 5.61
T20 PSD + Coir pith (60-+40) 6.35
T21 PSD + FYM (50+50) 5.37
T22 PSD + FYM (60+40) 3.74
T23 PSD + SMS (60+40) 4.04
T24 PSD + SMS (50+50) 10.28
T25 Control 10.06
C.D.(5%) 0.68

Fig. 2.3.1. Yield performance in different casing soil formulations

3 2.3.1. fafa=7 siravor geT fAEf0 § Suo geef




ANNUAL REPORT 2023 NG

Effect of substrate amended with activated Hoyopf gRreq @ Iuel IR Aihd aRaIa
charcoal on the yield of Ganoderma lucidum 3 grer genfera WE BT 9919

DMRO-806 strain of Ganoderma mushroom ST 3 e TIeH & DMRO—806 ?i\r:f -

was used in the experiment (Table 2.12 and Table Gt e (Tt 2.12 @R QferepT 2.13) |
2.13).

Table 2.12. Proportions of wheat bran used in saw dust substrate

AIfADT 2.12. IIT GG € A WY<h 5, &I H T Urd

1. 5% Wheat Bran 5
2. 10% Wheat Bran 5
3. 15% Wheat Bran 5
4. 20% Wheat Bran 5
5. 25% Wheat Bran 5
6. 30% Wheat Bran 5
Control - 5

Table 2.13. Proportions of wheat bran amended with activated charcoal used in saw dust

substrate
AIADT 2.13. IIT G € H WY<h Alhd ARDIA S 1A 18 &I P & srurd A
Henes far &
S. No. Treatment Replication
1. 5% Wheat Bran + 150mg of activated charcoal 5
2. 10% Wheat Bran + 150mg of activated charcoal 5
3. 15% Wheat Bran + 150mg of activated charcoal 5
4. 20% Wheat Bran+ 150mg of activated charcoal 5
5. 25% Wheat Bran + 150mg of activated charcoal 5
6. 30% Wheat Bran+ 150mg of activated charcoal 5
Control - 5

Out of the different treatments, highest fruitbody ffy= Sy=aR § 9, STadq wee &1 9o iR
weight and BE (%) was recorded in 30% wheat 15 (%) 30% g @1 T 3R 25% g I

bran and 25% wheat bran+ 150mg of activated TT+150 Fefrom '{ﬁaod AR (@IferadT 2.14
charcoal (Table 2.14 and Table 2.15). SR rfera 2.15) 7 T LSRN
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Table 2.14. Effect of wheat bran proportions on the fruit body weight and
BE in Ganoderma lucidum

AfADT 2.14. T7sq9f FReT H bl & IR & oA 3R
I R g D W & IqUrd 1 yHE
Treatment  Replications = Weight of fruit Weight of fruit Total = BE (%)
bodies (gm) bodies (gm) (gm)

1t flesh 2" flesh
1. 5% Wheat 1/1 27 5 170 4.72
Bran 1/2 22 5
1/3 12 14
Ya 25 10
1/5 21 4
1/6 23 2
2. 10% Wheat 2/1 33 - 189 5.25
Bran 2/2 29 3
2/3 23 8
2/4 20 5
2/5 30 -
2/6 28 10
3. 15% Wheat 3/1 24 6 203 5.63
Bran 3/2 32 -
3/3 34 -
% 36 -
3/5 34 -
3/6 32 5
4. 20% Wheat 4/1 38 - 198 5.5
Bran 4/2 25 10
4/3 30 -
4/4 38 -
4/5 36 -
4/6 21 -
5. 25% Wheat 5/1 40 7 254 7.05
Bran 5/2 30 4
5/3 48 -
5/4 45 6
5/5 30 -
5/6 44 -
6. 30% Wheat 6/1 44 8 291 8.08
Bran 6/2 55 -
6/3 49 5
6/4 41 12
6/5 28 6
6/6 37 6
46

—
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Table 2.15. Effect of wheat bran + activated charcoal on the fruit body weight and
BE in Ganoderma lucidum

AqIfer®T 2.15. Bl @ dod W Ag @1 JH+afpa arReIa &1 y9ma ik d7isaf

gfrew % 413
S.No. Treatment Replications Weight of fruit Weight of fruit Total
bodies (gm) bodies (gm) (gm)
1° flesh 2" flesh

1. 5% Wheat 7/1 32 - 163 4.52
Bran + 7/2 18 -
150mg of 7/3 9 5
activated 7/4 23 4
charcoal 7/5 31 12
7/6 24 5

2. 10% Wheat 8/1 22 5 189 5.25
Bran + 8/2 29 8
150mg of 8/3 33 4
activated 8/4 29 5
charcoal 8/5 18 7
8/6 27 2

3. 15% Wheat 9/1 42 - 152 4.61
Bran + 9/2 26 4
150mg of 9/3 28 -
activated 9/4 20 -
charcoal 9/5 13 5
9/6 23 5

4. 20% Wheat 10/1 36 - 181 5.02
Bran + 10/2 15 3

150mg of 10/3 15

activated 10/4 39 -
charcoal 10/5 32 5
10/6 34 2

5. 25% Wheat 11/1 24 - 190 5.28
Bran + 11/2 36 5
150mg of 11/3 37 3
activated 11/4 33 B
charcoal 11/5 23 3
11/6 20 4

6. 30% Wheat 12/1 14 4 147 4.08
Bran + 12/2 23 -
150mg of 12/3 22 2

activated 12/4 10

charcoal 12/5 26 _
12/6 44 -

Green mold infection was recorded in bags after 274 flesh TR YA & dT% ATl H B BHE BT HPHUT Gof (5
whereas no insect/flies infestation was observed during the T Sgfh BT & SRIF Bl dIc /FRIT BT HHHT

Crop. qﬁ é—@-[ T
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2.4 CROP PROTECTION
2.4 BHG JRET

Studies on seasonal abundance of mushroom
flies

Validation trials on IPM in Mushrooms

Following practices in mushroom cultivation
have found to be effective in controlling major
disease (wet bubble) and mushroom flies:

Composting on cemented floor, maintenance
of proper moisture in compost and proper
pasteurization i.e. 59°C for 6 hours with ample
aeration, proper pasteurization of casing at 65°C
with 65% moisture, treatment of empty room
with 2% formalin, application of malathion on
walls @ 0.01% after 7 day of casing. Application
of deltamethrin @ 0.01% on walls after first
flush, application of dichlorvos @ 0.01% on
walls after second flush, spray 150 ppm bleaching
powder for controlling bacterial diseases, use of
light trap for monitoring and controlling fungal
gnats, cook out (Chemical/ steam), drenching
with 2% formalin before disposing oft the bags
or Maintaining 70°C temperature inside rooms
for 8-10 hours

Susceptibility of different strains of button
mushroom against mushroom flies

An experiment was laid out to assess the
susceptibility of different button mushroom
strains viz. U3, 465, 121 and NBS-5 against
mushroom flies (Table 2.16).

AR Al &) A IgarId uR eI
HITRH H SMSUITH TR AT URIeT0T

HAIRGH B Wl H F=faRad vl uqg@ JHRT
(e gorgen) ok Avred AfRIdl &
FR H AT TIg TR T

JHcs B IR W 991, Wie H Sfad 6
AT GAT QIR Ui Iraq & AT 6 ' B
W59°CWGI%IHWW 65% HI B
A1 65°C TR SMEARVT BT I UTFGIHRUT, 2%
BIHfIT & AT Wlell HHN H IUAR, IaRI
TR JTARUT & 918 0.01% BT &% F HATRITT BT
RN, Ugell Telel & a1 S1aRI TR 0.01% I
W U SeeHiF B YN, g T b dIS
EIIRT TR 0.01% &I &R I STSFARATT BT WA,
Sirare] 9 & RIE @R @ fog 150 drdgA
fRI=T & folU USTeT STl T SUANT Hol Bl
R Mprel (Rmaf® /), S @ Fuem |
U8l 2% HiHferd W fI¢ a1 IR B e 8—10
el & fofv 70°C dmo¥= 9910 1Y |

Ired Afeedl @ fasg 9 uIreH @)
faftr=1 fowt & GagTeiear

fafrr 9eq #erwd Sudel @ Hdeaeiierdr
BT AThold BRI & foIU Tp YT fHar
o7 | HereH AfRgdl & favg I3, 465, 121 3R

UdIgI—5 (QTfeTehT 2.16) |
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Table 2.16. Susceptibility of different strains of button mushroom against flies

darferaT 2.16. afeaal & ufd g 73red o) AR fel &) ddgaiican

Date of harvest U3 465 121 NBS 5 Total
26.6.23 1.383 0.583 0.843 0.224 3.033
27.6.23 3.736 1.543 1.728 0.698 7.705
28.6.23 9.65 3.201 3.358 1.958 18.167
29.6.23 16.218 7.752 6.428 4.366 34.764
30.6.23 11.052 13.086 11.333 8.344 43.815

1.7.23 10.343 12.211 15.805 13.189 51.548
2.7.23 1.756 2.604 4.84 2.525 11.725
3.7.23 3.123 4.753 6.887 3.276 18.039
4.7.23 0.724 1.173 1.452 0.738 4.087
6.7.23 1.9 2.436 2.932 0.894 8.162
7.7.23 4.392 3.524 3.234 0.616 11.766
8.7.23 3.856 3.296 2.024 0.906 10.082
9.7.23 4.896 4.496 4.727 2.164 16.283
10.7.23 1.97 2.952 2.7 1.482 9.104
11.7.23 1.846 3.445 4.616 2.226 12.133
12.7.23 2.08 4.559 3.978 2.985 13.602
13.7.23 1.728 3.392 2.764 3.266 11.15
14.7.23 0.954 243 2.493 1.278 7.155
15.7.23 0.473 2.353 2.181 0.085 5.092
17.7.23 2.084 2.696 2.162 1.756 8.698
18.7.23 2.516 2.107 2.85 0.826 8.299
19.7.23 2.143 2.68 2.712 1.572 9.107
20.7.23 1.466 3.056 2.286 1.22 8.028
21.7.23 0.882 3.724 2.796 1.709 9.111
22.7.23 1.751 3.087 2.783 2.005 9.626
24.7.23 1.427 2.509 2.379 2.857 9.172
25.7.23 0.8 1.154 1.344 1.124 4,422
26.7.23 0.229 1.687 0.732 0.436 3.084
28.7.23 1.21 2.913 2.003 1.055 7.181
29.7.23 0.888 1.367 1.237 0.445 3.937
30.7.23 0.681 0917 0.738 0.38 2.716
31.7.23 1.434 2.296 2.164 0.695 6.589
1.8.23 0.846 3.178 2.445 1.111 7.58
2.8.23 0.22 1.135 1.626 0.369 3.35
100.657 114.295 114.58 68.78 398.312

Maximum yield (9.33%) was recorded in U3 3ffffhd® SUST (9.33%) I3 H ol @I T 3R
followed by 465 (9.25%). However U3 found TS\® 91g 465 (9.25%) H UTS TS | BTaiifd 3T
to be slightly susceptible to mushroom flies as  3g¥af ) Shl £ I3 Dl H9I%Y Aferadl & ufa
compared to other strains. ofTST Fae-eleT UraT T |

49
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2.5 POSTHARVEST TECHNOLOGY

2.5 Hcls Suxid drenfira!

Development of meat analogues from

mushrooms

The work on the development and analysis of
meat analogues using mushroom mycelium and
fruit bodies has been initiated. After screening
the fast growing strains of mushrooms, suitable
media will be identified and the mycelium will
be grown on it. After getting a suitable thickness,
the mycelium will be harvested and the same will
be developed into meat analogues along with the
bio-chemical analysis. Apart from mycelium,
the fruit bodies of button, oyster, milky, shiitake,
Hericium and king oyster mushrooms have been
utilized for the development of meat analogues
after marinating with spices followed by air
frying. On the sensory evaluation of the initial
trials the meat analogues prepared from button,
oyster, king oyster and shiitake were found better
compared to milky and Hericiurn mushroom
fruit bodies. The cultures of oyster (Pleurotus
djamor) were grown on different sizes of soya
chunks, however, the required thickness of the
mycelium was not found as the substrate (soya
chunks) became mashy after mycelial growth
(Fig. 2.5.1).

Tored 4 fie fabey &1 faerg

qIed AR IR Bl bRl b1 SUA
XD Hie f[dbey & faerg 3R vy w® &F
o fHAT AT B | AYRRA B doll 9 9 dTed]
TS Pl ST 3R S IR HIgAforad S
STTQATT | SUGeh AlCTs e & q18, Ao &
PHerg BT S 3R B g e fageryor
o 9 He fdeey § fawfya fear o
AT & 3TolidT, g9, 3Ry, e,
fRrer®, 8RR IR fhTT 3R 7T & B
eIl o7 SUANT JATAl & A1 AFe B
IR Y TIR WHIg3R § Tl & 918 Hic fdded
3 faera & fou oo mar 21 uRfMAe akieront
@ [IL HeTih" TR ge, Mfawey, fHhi 3ifoRex
IR R 73red ¥ 3R feu v fie by
DI AT 3R FRITF FIeH B JorT H I8
R AT| SRS WeeH  (qview SI9iEr)
P Hoak B AR TR b A MHRT TR
ST AT oI, BTcdifdy, ATSHeiad & Jfasddh

Arerg T8 ug ¥ R®ife dsage (AR da)

ArsAferde feNT & 91g kA 8 a1 o (=
251) |

Fig. 2.5.1. Development of meat analogues from the fruit body of different mushrooms
st 2.51. =1 7erenl & wor (e @ Hie fQscul &1 fAdra
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Effect of medicinal plants based substrates on
the bio-chemical properties of mushrooms

To study the effect of substrates on the bio-
active compounds of different mushrooms,
Hericium (Hericium erinaceus), oyster
(Pleurotus ostreatus) and Kking oyster
(Pleurotus eryngii) mushrooms were grown
on ginger straw, turmeric straw along with
control (wheat straw). There was a significant
increase in the total polysaccharides, total
phenols, flavonoids and antioxidant activities
in the mushrooms grown on ginger and
turmeric straw as compared to control (wheat
straw) (Fig. 2.5.2, Fig. 2.5.3, Fig. 2.5.4 and Fig.
2.5.5).

HIGH @ SlaRERAfAS oIl wR Ay
el uR IMETRT Ge¥g cd &I 9H1a

fafr= wereHl @ Sla—dfha AfTHl W) IsIdeHq
P UG BT AT A b N, ERFRH

(BRFrFm o), JRRER (RIcw SIRLIT™)

3ﬁ? %fr JfRER (g¥ied YRfo) ASRH Bl
D

W

RO T AT FRET (T,
D ) D ol H RSP IR Feal b qA
SY Y AL H q{d UlelRIaxIgs, @el
fpeirel, Tordgs Wik TAEaRe TRffE)
H I ghg 83 (R 252, 3 253, 7
254 3R o 255) |

3ERD B YW, Boal b YH D AR R
ﬁi@ )

Total polysaccharide content
in Hericium mushroom grown

Wheat Turmeric ~ Ginger
straw straw straw

Substrate

Total polysaccharide content
in P. ostreatus var. Florida

Wheat Turmeric ~ Ginger
straw straw straw

Substrate

on different substrates E grown on different substrates g on different substrates
] a2
212 —mM8M8 %140 —8F— %120 —8—
1.21 £ 120 115
é 120 £ 100 %110
2 s £
2 119 g 0.80 g 105
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= 118 3
s 2 040 2095
§ 117 E 020 090
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Total polysaccharide
content in P. eryngii grown

Wheat Turmeric Ginger
straw straw straw

Substrate

Fig. 2.5.2. Effect of substrates on the total polysaccharides in different mushrooms
a3 252 fAf=1 #ereal o yidddIgS Uv Geag T &I 919

Total phenols in Hericium

Wheat Turmeric Ginger
straw  straw  straw

Substrate

Total phenols in P. ostreatus

Wheat Turmeric Ginger
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g mushroom grown on ‘g var. Florida grown on g grown on different
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F different substrates g L)
o
¥ 12900 —— ¥ 10600 —— P95.00 —
2 12800 2 104.00 290.00
§ 127.00 § 102.00 £85.00
2 126.00 2 100.00 280.00
g 125.00 ,g 98.00 275.00
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straw  straw
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straw

Fig. 2.5.3. Effect of substrates on the total phenols in different mushrooms
o3 253 faf=1 weredl 4 gor fbla yv wsagcd &1 J4919

id in Flavonoid content in P. Flavonoid content in P.
& mushroom grown on different ostreatus var. Florida grown eryngii grown on different
2 substrates 5 on different substrates ’g substrates
§50 § 200 - 250 —m
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200 2 150 | F200
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=00 s § 100
8so € 501 < so
K 5 3
[o] 2 o - = 0
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Substrate Substrate Substrate

Fig. 2.5.4. Effect of substrates on the flavonoids in different mushrooms
3 2.5.4 faf=1 79reql 4 wdqligsy yv wsagcH &1 94919
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Antioxidant activity (DPPH)
in Hericium mushroom

Antioxidant activity (DPPH)
in P. ostreatus var. Florida

Antioxidant activity (DPPH) in
P. eryngii grown on different

grown on different
substrates

400

grown on different
substrates

substrates

_ 300
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270
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240
230

DPPH (mg AEAC/100g
DPPH (mg AEAC/100g)

o
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straw straw straw straw

Subtrate

=nll

Wheat Turmeric Ginger

Subtrate
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0
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Wheat Turmeric Ginger

straw straw straw straw straw

Substrate

Fig. 2.5.5. Effect of substrates on the antioxidant activity in different mushrooms
o= 255 fafi=1 aeresr @ vlsiad S e wfafafer yv gsagew &1 gvia

Process optimization, sensory and nutritional
evaluation of mushrooms and millets based
Pasta

Various formulations of mushroom millets pasta
utilizing three types of mushroom powders;
button mushroom (0-15%), oyster mushroom
(0-15%) and shiitake mushroom powder
(0-15%) combined with sorghum millet
semolina were prepared (Table 2.17) and were
subjected to sensory and cooking quality analysis
to standardize the formulation of mushroom
millets pasta (Fig. 2.5.6.).

ey 3 fdc smamRa urar &1 afspar
IqHe, dddl AR gIver Heeh gD

T TR & #IHH USeX & SUART R
Aeed fiele uRal & fafi= wieer g 9e
TIHH (0—15%), 3MARCR AIwA (0—15%) 3R
RIcTd ARAA USSR (0—15%) & SR oil &
e AR IR fEar = (@iferar 2.17) @R
Aered fHele urdT &1 i) &7 AadIpd aeA
& forg Ga<l vd Ut urai Bl fageryor fahan
| (R 256) |

Table 2.17. Preparation of mushroom pasta and vermicelli formulations using cold extrusion process*

AIfADT 2.17. Ples TSI UFHAT BT ITANT SR FAIHA URAT AR A8 BT IR
AT fad 2.5.6 wereHA fiele arar &1 fior

Mushroom Sorghum (Jowar) Wheat semolina Mushroom Water (ml)
powder % semolina (g) (g powder(g)

0 900 600 0 540

5 855 570 75 540

10 810 540 150 560

15 765 510 225 560

e

5% Mushroom Powder

S

10% Mushroom Powder

Shiitake mushroom fortified Jowar Pasta

()\"s;‘i’
A’[ e

/,
Z

15% Mushroom Powder

Fig. 2.5.6. Formulations of mushroom millet pasta
3 2.2.6. 79wy fAele grear &1 fAFfor
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Sensory evaluation revealed varying preferences d<) Heaic1 & AYRGH—JRe el URAT THRI
among the mushroom-supplemented pasta o g areRT—arelT WARMHAY AHT TS, S
types, indicating differences in taste, texture, TTe, g9 AR THT WPRIAT & iR BT Fbd
and overall acceptability. Based on sensory oy & @ad) o iR T TeTeT TR @
properties and cooking quality tests it was found gy 4w gE g T 5 siRtReR iR ged
that oyster and button mushroom powder canbe  gorer grges 7 1 50 @ R dF el fa
incorporated upto a level of 15 % while shiitake v & o B qereT ey
mushroom powder due to its strong flavor can =@ AT WI‘Q’ & BRU s 3k w@iE
only be supplemented upto 10% into the millet Rrere Wre SeaTE SR @ Bre e §

to develop nutritious and tasty mushroom millet F _ S
pasta products (Fig 2.5.7 to Fig. 2.5.9). 057 éoﬁa;ﬁf:g) I o g1 (=

Color &
Apperance

Overall —4¢—Control
acceptabili
ty =fl=5% Oyster
==fe=10% Oyster
=3e=15% Qyster

Fig. 2.5.7. Sensory evaluation of Oyster mushroom supplemented millet pasta
a3 2.5.7 Tgecy 79%H YH fAcle gredar &1 €A JodidT

Color &
Apperance
10
Overall =4 Control
tabilit Taste
accep Y =fl=5% Button
==fe=10% Button
==¢=15% Button
Texture Aroma

Fig. 2.5.8. Sensory evaluation of Button mushroom supplemented millet pasta
a3 2.5.8 g¢7 #9r%wH Y@ fAclc grear &1 G437 oATHT
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Color &

Apperance
10

Overall
acceptability

Texture

==g==Control
=ll=5% Shiitake
==10% Shiitake
=w==15% Shiitake

Fig. 2.5.9. Sensory evaluation of Shiitake mushroom supplemented millet pasta

o3 2.5.9 Rrer® a9rew yra Ade yrear &1 G443 Jedid

Oyster mushroom supplementation correlated
with elevated protein, fibre, vitamin D, and
antioxidantactivity (DPPH). Fatcontentexhibited
a slight decrease (Table 2.18). Button mushroom
supplementation led to enhanced protein, fibre,
Vitamin D, and substantial improvement in
antioxidant activity (DPPH) with diminishing
fat content (Table 2.19). Shiitake mushroom
supplementation mirrored the trends observed
in oyster and button, showing increased protein,
fibre, Vitamin D, and improved antioxidant
activity (DPPH) while exhibiting a decline in fat
content (Table 2.20). The results demonstrated
that supplementation of millet pasta with oyster,
button, and shiitake mushrooms significantly
augments its nutritional profile, particularly in
protein, fibre, vitamin D content, and antioxidant
activity.

TR HIRAH S UIEH, WIEER,
faerfe 1 3k vERiiwise Tfafafdr (@rdndiea)
RIS 15 s ) 21 e 1 WG s e ) e 1 ) e A R e e
<dl TS (@ifofdT 2.18) | 9T ARReH YO A
OreH, wigeR, faeifia €1 # gfg g3 iR 9«r
P HET BH B B G TeliRiSe Tfafafer
(Srddig=) § uai guR germ (@iferdr 2.19) |
Rrers weed gyl F offgwer 3R ged H
g U v B ufafdfad e, Srad widE,
wEeR, fJeffd S IR d8aR  UeRiirisc
Tfafafer (Sddea) # qfy e 1€, Sefs o
# fiRrae <& T8 (Arferat 2.20) | TRl & gar
oIl f SffIvex, g 3R Rerd Ireq & Ay
fielc Ul & Reb A gAD UI¥0T N H BT
S I @R viTRiee Tfafafer # |

Table 2.18. Effect of oyster mushroom supplementation on nutritional profile of millet pasta

aifa®t 2.18 ficle YT @ UiVl YIHISe UR SRS WerEH IYel &1 g9

Mushroom Protein Ash Fat Fibre = Carbohydrate Energy Vitamin DPPH (mg
powder (%) (g/100g) (g/100g) (g/100g) (g/100g) (g/100g) (Kcal/100g) D AEAC/100g)
(IU/100g)
0 10.49 1.48 4.02 3.84 84.01 414.19 0.00 175.39
10.82 1.47 3.95 5.38 83.77 413.88 1537 212.92
10 11.14 1.46 3.88 6.91 83.52 413.57 3765 239.28
15 11.47 1.45 3.81 8.45 83.28 413.26 5373 257.37
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Table 2.19. Effect of button mushroom supplementation on nutritional profile of millet pasta

arferdt 2.19 fiele URAT & UiVl UIBISd UR 9S4 A™HA 3JYCl &1 YH1d

Mushroom Protein Ash ) 21 Fibre = Carbohydrate = Energy  VitaminD DPPH (mg
powder (%) (g/100g) (g/100g) (g/100g) (g/100g) (g/100g) (Kcal/100g) (IU/100g) AEAC/100g)
0 10.49 1.48 4.02 3.84 84.01 414.19 0 175.39
5 11.61 1.72 4.01 5.04 82.66 413.17 1937 192.02
10 12.74 1.96 4.00 6.23 81.30 412.15 4258 199.29
15 13.86 2.21 3.99 7.43 79.94 411.12 6373 207.33

Table 2.20. Effect of shiitake mushroom supplementation on nutritional profile of millet pasta

aIfea®T 2.20 fiele UIEdT & 4Vl YipTsd W Rica 93wd Jqyel &1 y9E

Mushroom Protein Ash Fat Fibre = Carbohydrate = Energy  VitaminD DPPH (mg
powder (%) (g/100g) (g/100g) (g/100g) (g/100g) (g/100g) (Kcal/100g) (IU/100g) AEAC/100g)
0 10.49 1.48 4.02 3.84 84.01 414.19 0 175.39
5 10.80 1.69 4.02 4.43 83.49 413.34 1183 239.66
10 11.11 1.90 4.02 5.03 82.96 412.48 2362 251.78
15 11.43 2.12 4.02 5.62 82.44 411.62 4101 263.06

Process optimization, sensory and nutritional

ey IR fAde snumRa dqg &1 ufear

::/\ralue}tic;? of mushrooms and millets based IqEH, TAS @k qiyor Heeh ﬁ?&fﬂ)_r[
ermicelli

AR fielc Was & IR B SR goll |
NI AYHH U8R AelHeed (0-15%) &
faff= ¥R & 9 IR fHy 1Y &R HereH
ficic das @& HaH BRI Bl ST erd
PR B foly @] Fadl 3R UTdh U B
fageryor fopar 7 (s 2.5.10) | IS @R UTh
oradl fgetyor gROMAl & MER 9R I8 urll
T o Aered fAeie das e axe & oy
NI AYRRA UTSSY Bl SaR H 15% & W
ad e fdhar < daar g (fF 25.11) |

Four formulations of mushroom millet vermicelli
were prepared with different levels of oyster
mushroom powder supplementation (0-15%)
into sorghum semolina and were subjected to
sensory and cooking quality analysis to optimize
the best formulation of mushroom millet
vermicelli (Fig. 2.5.10). Based on sensory and
cooking quality analysis results it was found that
oyster mushroom powder can be incorporated
upto a level of 15 % into sorghum to develop
mushroom millet vermicelli (Fig. 2.5.11).

Ry

5% Musheoom Powder 10% Mushroom Powder Jl 15% Mushe
Oyster mushroom fortified Jowar Vermicelli

Fig. 2.5.10. Formulations of mushroom millet vermicelli

s 2.5.10. #Irew fAcie das &1 fAHfor
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Color &
Apperance

=g Control
il 5% Oyster
wefe= 10% Oyster
=i ] 5% Oyster

Fig. 2.5.11. Sensory evaluation of oyster mushroom supplemented millet vermicelli

o 2.5.11. 37aveY #9reH Y@ fidic das &1 9d<t a1

Oyster mushroom supplementation significantly
enhances the nutritional profile of millet
vermicelli, providing increased protein, fibre,
Vitamin D, and antioxidant capacity (Table 2.21).
The heightened nutritional composition signifies
the viability of millet vermicelli as a source
of nutrient fortification through mushroom
supplementation.

IR AYRH ficie dag @1 oy
BTseR, faeiie St &k Tleiiairee amar # gig
Bl § (AT 2.21) | G 8 UINUT ARGl
YA YOl & ARIH  UI¥EH T GGeIhrol
% did & wU | fAele ddg @ gsriar o
ENIGIES

Table 2.21. Effect of Oyster mushroom supplementation on nutritional profile of millet vermicelli

diferdT 2.21 fdle €98 @) UiVl WiGIsd UR SRS ARH AR &1 YH1d

Mushroom Protein Ash Fat Fibre = Carbohydrate @ Energy  VitaminD DPPH (mg
powder (%) (g/100g) (g/100g) (g/100g) (g/100g) (g/100g) (Kcal/100g) (IU/100g) AEAC/100g)
Control 11.93 1.27 3.29 2.99 72.51 414.19 0.00 175.39
50 12.27 1.30 3.29 4.29 72.14 413.88 1537.00 212.92
100 12.87 1.39 3.28 591 71.46 413.57 3765.00 239.28
150 13.35 1.42 3.28 7.27 70.95 413.26 5373.00 257.37

Process optimization, sensory and nutritional
evaluation mushroom millets composite flour

A composite flour formulation, optimized
for maximum nutritional benefits, was
developed using the D-optimal mixture design
methodology. The primary goal of this study was

56

wered ficie faf3a smer &) ufshar srgae,
a4l 3R iy wdel RS

3fferhH AIyeT & & foly rgdferd Udb A3
3MET BiFeleM, Si—3eHd fAsmr fesmg ugfa
B IWAN IS [AHaa fhar T o1 g9
I BT WIAHG & AT BiHere § WcH,




to enhance the protein, minerals, fibre, vitamin
D, antioxidants, and sensory acceptability in
the target flour formulation. The ingredient
proportions in the composite flour—comprising
wheat flour (WF), mixed millets flour (MF), and
mushroom powder (MP)—were determined
based on preliminary experiments, with the
ranges set at 60-85%, 10-30%, and 5-15%,
respectively.  Fourteen experimental runs
with varying mixture compositions (CF1 to
CF14) were designed, as detailed in Table 2.22.
Subsequent to the formulation, each of the 14
flour compositions underwent thorough quality
analysis, encompassing proximate composition,
crude fibre content, vitamin D levels, antioxidant
activity, color parameters (L, a, and b values),
and sensory properties.
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Tfe, wEeR, fefm &) deiffase sk
FadT WeRiar & der™r oar| | eme #
e rgurd — RSTaH g, &7 sfer (WF), ffsa
fiele ammer (MF), 3iR #3red urs<x (MP) emfiet
g — URMI® W & R W fAEiRa fau
T Y, fF®T AT HH: 60—85%, 10—30%,
MR 5-15% fuiRa @1 7 off | TeT—aTer T
fasror YoEmRl (CF1 & CF14) & 91 dleg
TINTHS B d91¢ 7Y, ST b drforas
220 § fARqa 21 14 3MC & BHYAeH # 9
YR BT T8 IO fawelyor B T, [
qyor el o 6 ®wgaR, fJefim S wR),
TeRiTRiee Tfafafe, 7 IREeR (U, U, 3R
§ A), AR QT o7 oM o |

Table 2.22. Mixture composition in the composite flour formulated with wheat flour, millets
flour and mushroom powder in a D-optimal mixture design

arferaT 2.22 S—smeAd T {9189 §RT IR g, @ e, fAde @ 3ne Sk AvreH
IS} b Afda ae &1 fisror w=n

Formulation = Wheat Flour X1(%) Millets Flour X2(%) Mushroom powder X3(%)
CF1 72.16 19.24 8.61
CEF2 65.00 30.00 5.00
CEF3 66.11 22.53 11.36
CF4 80.07 10.05 9.88
CF5 85.00 10.00 5.00
CF6 75.00 10.00 15.00
CE7 60.01 25.00 15.00
CF 8 60.01 25.00 15.00
CF9 85.00 10.00 5.00

CF 10 75.00 10.00 15.00
CF11 70.18 24.82 5.00
CF 12 60.00 30.00 10.00
CF13 78.98 16.02 5.00
CF 14 69.41 15.59 15.00
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The addition of mushroom powder (MP)
significantly increased protein content, attributed
to mushrooms being a rich protein source.
Incorporating mixed millets flour (MF) and MP
raised fat content, while ash content increased
proportionally with MP and ME. Carbohydrate
content decreased due to MP, which has low
carbohydrates. Crude fibre content rose with MP
and MFE. Vitamin D2 content linearly increased
with MP proportion, and high MP formulations
showed elevated antioxidant activity (Table
2.23). Wheat flour (WF) imparted light color
(high L values), while a values increased with
MF. Yellowness (b values) increased with MP
and ME Sensory scores improved with higher
WEF proportions (Table 2.24). Overall, the
study demonstrates how judicious formulation
enhances nutritional content and sensory appeal
in composite flour (Fig. 2.5.12).

HITRH UTSex (MP) fet™ &4 WIS @1 A3 S1w!
gg TS, TSI RO AIRH BT Tb Ag I
ard g9 ' | A fieie smer (MF) iR MP
Pl AT BT A g1 DI AT §¢ T8, STdfh
MG &I AT MP 3R MF @& 12J 3f7uTfad w4
J 9¢ TS| MP & BRU HEEESSE $I HE
FH B TS, Fifd 7eed H FafErgse BH Bl
21 MP @R MF & 91 HIgaR &1 AT 97 |
faeTffa €2 &1 /31 MP U & |rer Rasb
w4 I TG1, AR 37fH MP arel i H ¢l
g3 UcKifRiise Tfafafer urg T8 (arferer 2.23) |
g & S (WF) =1 gehl 37 (S=d 'L AF) UaH
far, S/afds MF @ A1 ‘a’ 919 9¢ 11| MP
3R MF @& w11 draras (b’ #) 91| Sed WF
U & A1 Al R H GER 83T (qTerep
224)| B ey, gy quar © fb 69
fadequl wiFere M3 e H arvor |l &iiR
<l il ! derar © (T 25.12) |

Table 2.23. Nutritional and antioxidant properties mushroom and millets supplemented composite

flour formulations

arferdt 2.23 #HIwA 3R fidie MA@ amer wifdsa & givor sk gdsiiwiise o

Ash
(g/100g)

Crude
Fibre
(g/100g)

Antioxidant
activity
(mgAEAC/100g)

Vitamin D
(IU/100g)

Protein Fat
(g/100g)

Formulation Carbohydrate

(g/100g)

(g/100g)

CF1 12.46+0.11 | 1.83+0.02 | 1.87%0.27 77.27+0.15 1.64+0.05 | 4303.01+11.98 55.65 + 1.06
CE2 11.55+0.11 | 1.91£0.01 | 2.18+0.11 77.79% 0.20 1.85+0.07 | 2316.38+ 6.54 81.15+ 0.45
CF3 13.07+0.10 | 1.92+0.01 | 2.25£0.17 | 76.13£0.06 | 2.19£0.05 | 5678.53+ 10.05 84.23+ 2.63
CF4 12.83+0.06 | 1.72+0.02 | 2.06+0.13 | 76.86+0.12 1.55+0.05 | 4941.31+7.26 63.53+1.22
CF5 11.76+ 0.10 | 1.62+0.02 | 1.71 £0.27 | 78.28+0.22 1.42 £0.02 | 2548.39+ 4.25 73.48+ 2.87
CF6 14.05+0.13 | 1.79+£0.01 | 2.35£0.22 | 75.72+0.14 | 2.02£0.09 | 6948.03% 8.93 84.50% 0.98
CF7 13.72+0.13 | 2.05+0.10 | 2.47£0.10 | 75.09+£0.18 | 2.50 £0.40 | 7584.65 + 10.27 88.35+ 3.56
CF8 13.99+0.10 | 1.85+0.06 | 2.64 £0.20 | 75.32+0.10 | 2.46x=0.16 | 7047.87%2.46 88.26% 2.50
CF9 11.91+0.13 | 1.51+0.06 | 1.87+£0.25 | 7844 +0.15 | 1.50+£0.23 | 2274.11 +6.11 68.37+2.13
CF10 14.26+0.17 | 1.69+£0.02 | 2.20£0.12 | 75.59+0.24 1.83+0.14 | 7398.56* 8.26 90.76 + 2.46
CF11 11.65+0.10 | 1.84+0.02 | 2.01£0.12 | 77.96+0.39 1.53£0.15 | 2984.59+ 4.25 80.65+ 0.87
CF12 12.67+0.12 | 2.03+0.02 | 2.32+0.11 76.78+0.15 | 2.30+0.02 | 4739.28+9.78 73.03+ 3.55
CF13 12.14+0.12 | 1.72+0.04 | 1.87+0.17 | 77.71£0.15 1.58+0.02 | 2746.42+ 6.66 75.63+ 1.65
CF14 14.31 £0.07 | 1.88+0.04 | 2.45£0.24 | 75.09 £0.26 | 2.43+0.23 | 7198.05+ 3.83 89.25+ 1.93
58
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Table 2.24. Color and sensory properties of mushroom and millets supplemented composite
flour formulations

arferdr 2.24 73w AR fee Af¥@ smer wifdy= @ 371 3R wad) o

Formulation Color values Sensory scores
B L value avalue b value Color & Taste Aroma Texture Overall
Appearance acceptability

CF1 65.60+0.39 | 3.31+0.18 | 8.05+1.73 74+100 |73+130 | 74+055 |7.4+1.22 7.3 +£0.58
CF2 55.54 +1.27 | 538 £0.46 7.88 £0.71 712089 |71x134| 76+0.55 |7.0+1.48 7.0+ 1.24
CF3 62.96+0.26 | 3.82+0.29 | 8.84+0.42 62+141 |72+047 | 72+084 |72+1.02 6.2 +0.48
CF4 67.98 +0.44 | 1.76 £ 0.75 8.89 £0.29 78 £0.71 | 78+130 | 7.6+1.14 | 7.8+0.84 75+ 1.14
CF5 72.34+1.65 | 2.5+0.42 7.00 + 1.38 8.6 +0.84 8+054 | 7.2+1.48 |82+£0.39 8.1+0.52
CFo6 65.84+0.98 | 2.91+0.33 9.84+0.93 6.0+045 |75+1.00 | 74+0.55 |7.7+0.84 7.3 +£1.00
CF7 59.94+0.34 | 427+0.09 | 10.18 +£0.80 46 £164 | 67092 | 6.8+1.10 |6.5+0.87 5.4 +0.85
CF8 60.39+0.86 | 4.85+0.19 | 11.64+054 | 46+167 | 69+1.14 | 70+045 | 6.8+0.55 50+1.22
CF9 7048 +1.11 | 2.24 £ 0.25 7.93+0.93 86+045 |81x0.55| 74+£0.89 |8.0+0.74 8.0 £0.74
CF10 66.33+1.60 | 3.18+0.31 | 9.11£0.56 69+084 | 76+055| 74+1.14 |75+0.71 7.2+0.84
CF11 57.91+0.40 | 4.81 +1.03 8.25+0.39 79+045 | 74+055| 74+055 | 7.3+0.45 7.2+0.35
CF12 53.41+0.72 | 494 £0.52 9.89 +£0.89 52+130 | 70+£122| 74+0.55 | 6.5+1.52 6.2 £0.55
CF13 66.56 +1.38 | 3.09+0.48 | 7.95+0.71 86+130 | 7.7+045 | 76+055 |7.6+0.74 7.8 £0.45
CF14 64.59 +1.20 | 3.08 £0.94 9.43 +£0.15 62+158 |74+0.14 | 72+1.30 |74+1.52 7.0+ 1.30

Fig. 2.5.12. Mushroom millet composite flour and flatbread
fora 2512 werew fdde Af3a sier siv aurd)

Following numerical optimization, the optimal HATHE AJhe & dI&, G, T 3MeT (WF),
proportion of wheat flour (WF), mixed millets faf3rq fiere amer (MF) 3R T U3y (MP)
flour (MF), and mushroom powder (MP) < SCAH 31T 82.3:10.0:7.7 fAiRa fear a7
was determined to be 82.3:10.0:7.7 as shown o Jq1 f offavol wife 5 2513 § fow@rn
in the overlay plot Fig 2.5.13. The nutritional 7 3 IrhRfera amer fgor B dwer R
composition of the optimized flour mixture is % 45 5104 WS, 77.5% FHETERST, 1.64% I,
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reported as 12.51% protein, 77.5% carbohydrates,
1.64% fat, 1.90% ash, 1.52% crude fibre, 3812.44
IU/100g vitamin D, and 63.6 mg AEAC/100g
antioxidant activity.

Desirability
@ Deugn Ponts

Xi=z A
X2= 8
Xi=(C

1.90% RE, 1.52% WISER, 3812.44 1U/100 IUTH
faerfi= 91, 3R 636 fieium™ AEAC/100 UTH
TeiTRiee TTfafafr a8 s |

A Wheat flowr

w X
C Muthroom

Deurabaty

Fig. 2.5.13. Overlay plot of optimized mushroom and millets supplemented composite flour formulation

o3 2.5.13 arg@fera werew sl fde AT sirer BigderT 1 silave wile

Process optimization, sensory, nutritional and
nutraceutical analysis of shiitake mushroom
supplemented tortilla chips

Five formulations of tortilla chips supplemented
with 0%, 2.5%, 5%, 7.5% to 10% of shiitake
mushroom powder were prepared. Other
ingredients used for preparing these tortilla
chips were corn flour, salt, baking soda, vegetable
oil, seasoning and instead of frying these tortilla
chips were baked at 160 °C for 20 minutes.
Sensory evaluation of tortilla chips was done by a
group of twenty semi-trained panelists based on
color & appearance, taste, aroma, crispness and
overall acceptability using nine point hedonic
scale. The effect of shiitake mushroom powder
supplementation on the sensory quality of baked
tortilla chips has been shown in Table 2.25. It was
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zeliM® UM &1 SN &R JT—x/U, WS,
G, FRAROA 3R T WHRIAl & AER
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found that except color and appearance there
was no significant effect of mushroom powder
supplementation on other sensory properties
of chips. The scores for color and appearance
although declined with the incorporation of
mushroom powder. This can be attributed to the
darker color of tortilla chips supplemented with
shiitake mushroom powder. However, the overall
acceptability scores of tortilla chips showed good
sensory acceptability till 10% supplementation
with shiitake mushroom powder.
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3R ®Y Bl BIgIR I & =T FIdl o W
HIRGH UTSSR YUl BT Py HSTYUl YHTG o
ST | ETeTifh, HIRT UTSex & M 8 I 41
IR fedrae & 3fdl § fiRrac oM | a8
RIeTd Aed USSR & 9 Rep clfear e
P B T BT ST ST AT B | BTci(P, Sffde
g @ Iy WeRdr R A Rrere qIred
UPER & AT 10% YRbdl db 3] Haal
Wrariar e |

Table 2.25. Effect of Shiitake mushroom powder supplementation on the sensory quality of

baked tortilla chips*

drferst 2.25 das cifdar fva &1 WAl urar R Ricra 93rsd urse Yol &1 y491d

S.No. % Shiitake Color & Taste Aroma Crispness Overall
powder Appearance acceptability

1 0 8.00a 7.57 7.14 7.00 7.29
2 2.5 7.43ab 8.00 7.57 7.64 7.71
3 5 6.86b 7.36 7.86 7.71 8.07
4 7.5 5.43c 7.43 7.79 8.07 7.86
5 10 5.00c 7.71 8.14 7.71 7.50

CD (0.05) 0.982 NS NS NS NS

*Means in a column with common superscript are not significantly different at the 0.05 level of probability by Duncan's

multiple range test.

Proximate composition of tortilla chips
formulations has been presented in Table 2.26.
Moisture content of samples showed an increase
with incorporation of shiitake mushroom
powder. Protein content also showed a significant
increase from 9.10 % in control to 14.15% in
tortilla chips supplemented with 10% shiitake
mushroom powder. Similarly, ash and crude
fibre content also improved significantly with
incorporation of mushroom powder in the chips
formulation. However, carbohydrate content
and energy value showed a decline with higher
incorporation of mushroom powder in tortilla
chips formulation.

ciféeln fasm ®ielee @1 rgara ARl
drfereT 226 W WA ®1 g 7 | R ween
T3S Bl MHS B F Al DI T4 DI A
¥ gfg < | SRfeen forsw # 10% Riem
HIRGH UTaSY [Reb I UICIA @l AT FRa=or §
9.10% & JHEA 14.15% TP Ieol@- 1 gig
@ w9 § ol T e geR e & i
H WA USSR Bl WA BT I [ 3R
PSR Bl AET H AT P16 R 83N | BTailic
ST e Bivele H AYReA T3S & SffeIdh
THAAY & BRUT HEEgse AU IR SHofl
qed H ARmae <@l 18 | 10% d@ R #wreq
qSeR W HHg cifcar e & Haal fageryor
(fr 2.5.14) @ | W

61




Y
B ANNUAL REPORT 2023

Table 2.26. Effect of Shiitake mushroom powder supplementation on the nutritive value of baked
tortilla chips*

daiferdt 2.26 dds Cifdar sy & UIve Jed 4R Ricra 73wy UrSs Y0l &1 99T

S. Shiitake = Moisture Protein Carbohydrate Fat Ash Crude Energy
No. powder (%) (g/100g) (g/100g) (g/100g) (g/100g) (g/100g) fibre value
(g/100g) (Kcal/100g)
1 0 2.48b 9.10¢ 55.292 30.56 2.57¢ 0.98¢ 532.60
2 2.5 2.992 9.62¢ 53.862 30.72 2.81° 1.13¢ 530.38
3 5 2.962 12.46° 51.33b 30.40 2.84° 1.21° 528.79
4 7.5 2.992 13.58%® 49.15b¢ 31.04 3.23° 1.29° 530.31
5 10 2.982 14.152 48.85¢ 30.73 3.30° 1.33° 528.50
CD (0.05) 0.034 1.599 2.380 NS 0.211 0.054 NS

*Means in a column with common superscript are not significantly different at the 0.05 level of probability by Duncan's
multiple range test.

Tortilla chips enriched with up to 10% shiitake aef) qvg ¥ ¥WeR fHy 99 & forv FRuiRa
mushroom powder were determined to be well-  fam 7 2om| 10% R T9ed US<sk &
accepted through sensory analysis (Fig. 2.5.14). o1 waftfg g <iffar g 3 fr=feaRad
These tortilla chips, enhanced with 10% shiitake  qyyor weemT wefdfg & 14.15% WS, 48.85%
mushroom powder, exhibited the following ?b"l—sﬁ%E?_d 30.73% G991, 3.30% WG 1.33%

nutritional composition: 14.15% protein, 48.85% HIgaR, 3R 52850 fobell Hard WY 100 UTH
carbohydrates, 30.73% fat, 3.30% ash, 1.33% o1t |

crude fibre, and a caloric content of 528.50 Kcal
per 100 grams.

shiitake mushroom supplemented Tortilla chips

Fig. 2.5.14. Shiitake mushroom supplemented tortilla chips
o 2.5.14 Rrere #9rew g cifdar R




Process optimization, sensory and nutritional
analysis of mixed mushroom soup mix using
Hericium mushroom

Eight formulations of mixed mushroom soup
mix using Hericium mushroom in various
combinations with shiitake mushroom, oyster
mushroom, button mushroom were prepared
and are shown in Table 2.27.
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ERARIY AI®™H &I SYANT dad  Af¥a
Hered qu fAsor @Y ufbar sgaad, dadl
3R giyor Heef fqwetyor

Rreres 7ered, IfIReX JIr%H, dcd J36d &
et faf= Faro | 8RO AT BT SUAN]
RS T Aeed gu AT & IS Wi

TR fHu U 3R diferer 227 & fegrw 7w €|

Table 2.27. Formulations of mixed mushroom soup mix with Hericium mushroom

aifa®dt 2.27  @RRFF wered & |1 fAf3a wered |u Asor &1 fFEior

1 H Hericium

2 HS Hericium +Shiitake

3 HO Hericium + Oyster

4 HB Hericium + Button

5 HSO Hericium + Shiitake + Oyster

6 HSB Hericium +Shiitake + Button

7 HOB Hericium +QOyster + Button

8 HSOB Hericium + Shiitake + Oyster +Button

All these soup mix formulations were then
subjected to sensory, nutritional and antioxidant
analysis. Sensory analysis was done by 16 semi
trained panelists using 9 point hedonic scale
rating. The results of sensory evaluation are
represented in Fig 2.5.15. Mixed mushroom
Soup mix containing Hericium, Oyster and
Button mushrooms (HM+OM+BM) showed
highest sensory acceptability scores followed by
combination of Hericium and oyster mushroom
(HM+OM).

R 371 Y g0 8707 BiHere &1 HIdl, gy
IR TERIRISe fageyer & = fhar |
a4 faveryor 16 e wfdrferag tAfonel gRT 9
Ufsc gelHd bl ST BT STANT dReb fhar
AT AT | HIST Hedidd & gRomd form 2515
T 7Y 2| eRRPH 3R 3R g 7Ied
(HM + OM+BM) g<h faf3a #zres gu fAsmor
T Ioadq Gdel WeRidl R fexarr, s
q1e BRFRH IR iRRex 79rsd (HM+0M) &1
FATST ¥&T |
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Color &
appearance
8.00

Mouthfeel/te.
xture

-, Taste
- e /f ——HM4SM+OM
N ——HM+SM+BM

=——HM+SM
s HM+OM

=——=HM+BM

e HM +OM+BM

e HM +SM+OM +BM

Fig. 2.5.15. Sensory evaluation of mixed mushroom soup mix formulations with Hericium

o3 2.5.15 ERFRFIT werew @& arer [Af3a a9re6d U s B4 9T &1 4dq! Jeaid-T

Nutritional analysis of these 8 soup mix
formulations have been shown in Table 2.28.
The developed mixed mushroom soup mix
(HM+OM+BM) contained higher protein,
ash, antioxidant activity and lower fat and
carbohydrate content as compared to other
formulations. It was observed that inclusion of
Hericium mushroom resulted into a substantial
increase in the crude fibre content of soup mix.

S 8 U 8707 Bivele &1 Uiyor Hael fageryor
arferat 228 # fawman T 2| et Hfd
HIReH U #3797 (HM+0M+BM) ¥ 370 BhiHere
DI Jorl ¥ Jedl U1, X1, UEriaiIse Tiafafer
3R HH I IR FrERIgST M off | I8 <
1 b ERREE Hered @I wAE B W qU
fAstor H WIgaR B AH H BT IfE T3

Table 2.28. Nutritional evaluation of mixed mushroom soup mix formulations with Hericium

difersT 2.28 RFAFH wered & |1 FIf3a aered Ju MAsor SR &1 YV RITda

Soup mix Moisture Protein Ash Fat Carbohydrate Crude fibre
Formulation (g/100g) (g/100g) (g/100g) (g/100g) (g/100g) (g/100g)
HM 6.20 10.34 10.27 11.73 61.46 1.50
HM+SM 6.20 13.79 10.32 9.85 59.84 1.55
HM+OM 5.40 12.17 9.32 10.41 62.71 1.51
HM+BM 5.60 15.61 10.20 9.44 59.15 0.99
HM+SM+OM 5.60 13.88 11.00 7.55 61.97 0.80
HM+SM+BM 6.20 13.79 10.83 7.97 61.20 0.61
HM+OM+BM 5.60 16.48 13.45 8.02 56.45 0.57
HM+SM+OM+BM 5.40 14.78 9.18 8.04 62.61 0.33

Total polysachharide content which is an
important indicator of medicinal properties of
mushroom was highest in soup mix prepared
from Hericium mushroom (HM) followed by
formulation containing Hericium, shiitake, oyster
and button mushroom (HM+SM+OM+BM)
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and  Hericum and oyster mushroom
(HM+OM) (Fig.2.5.16). This implied that
Hericium mushroom powder contains highest
polysachharide as compared to other dried
mushrooms. The antioxidant activities of soup
mix formulations including DPPH antioxidant
activity, FRAP antioxidant activity, total phenols
and total flavonoids contents have been shown
in Fig 2.5.17 (a, b & ¢). The results showed that
inclusion of button mushroom into the soup mix
formulation resulted into improvement in the
antioxidant activities (DPPH & FRAP), whereas
incorporation of shiitake mushroom resulted
into increase in the total phenols of soup mix.
Based on these properties mixed mushroom soup
mix using Hericium mushroom was developed
(Fig. 2.5.18)

-

S ANNUAL REPORT 2023 I

25.16) | 9@ Ad I8 ' & eRFT wereH
UTSER H 31 IR HAYHH B JolT H qad 3N
Ul IdRIgS BT | SIUdigE  UEiiiRise
fhleT 8k @l Telamgs AUl |fled U
501 ®iereE @1 Cislieriise nfafaar e
2517 (T, & iR ) ¥ fewrs 7€ €| uRvms
A Ul gar b gu Asor BieRE H ged
(Sdiva iR UweTRyUl) H guR N, STafd
Riers #7ered & ia &* 9 qa [ &
gl il # gfg 831 371 0 & MR W
ERFRH AR &1 IUANT IR A3 Aered
qu fAsor faafid fear war (R 2.5.18)

HM+5M+OM+B8M
HM+OM+BM
HM+SM+BM

HM +5M+0M
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HM+OM

HM+5M
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0- Totalg)o Ivsac]cgaride (félOOg) -

25 30

Fig.2.5.16. Total polysaccharide content mixed mushroom soup mix formulations with Hericium
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Antioxidant activity (DPPH)
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Fig.2.5.17. Antioxidant properties of mixed mushroom soup mix formulations with Hericium
mushroom a) DPPH antioxidant activity b) FRAP c) Total phenols

a3 2517  eRFRIT wered @ wrer AT aerey gu (801 BigderT & velsiadlsc
7o v) Sy veisiiaddise afafdfer &) vweevdl ) et faiar
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Fig. 2.5.18. Mixed mushroom soup mix using Hericium mushroom

o3 2.5.18 ERRRIF F9r%d I A3a weres gy fAsor

Process optimization, sensory, nutritional and
nutraceutical analysis of flavored Cordyceps
militaris tea

The impact of various tea preparation methods
on the concentrations of bioactive compounds
in Cordyceps militaris tea was analysed.
Cordyceps militaris fruit bodies were used
as the source material for tea preparation.
Various tea preparation methods, including
5-minute dipping and boiling for 5, 10, and 15
minutes, were employed. The concentrations of
cordycepin and adenosine were determined using
appropriate analytical techniques. Additionally,
total polysaccharides, DPPH radical scavenging
activity, FRAP antioxidant activity, phenols, and
flavonoids were quantified and are presented in
Table 2.29. Different tea preparation methods
significantly influenced the concentrations of
bioactive compounds in Cordyceps militaris

w@ieygw difsdw AfdRy ara a1 ufean
IqHed, WAdl, UIvel 3R IYgIR[fEHd
fagatoor

PSR AfereRv = ¥ draufded Afre! &
7T R A= 9 IR A B B B U
BT fagelmor fHar | 9™ @ N & forg
AT A B WU H Pplleww Ao B
Tl &1 SYART fHar AT o | I AR BRI
o) fafy= faferdt srgemg g, e 5 e d&
AT 31R 5, 10 31X 15 9 T ST SMide
2| Sfd faveivvTceds dah-ldl BT SUATT HRd
HIFSANAT 3R TSR &1 qram fFaiRa @) 78
of | g9 AR, Fol diciidRISS, ST
fShet TpdforT TAfafe, ThemRydt vekiniee
Tfafafdy, el IR FeldHTss @ "= fHuifRa
DI TS AR T2 ATADT 229 H I fbar T
2| Afr= g IR &R & Db 7 BlewwT
fAfereRv =@ #§ 9raefded ATl @ A=
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tea. Boiling for a longer duration generally
led to increased cordycepin and adenosine
content. Similarly, the concentrations of total
polysaccharides, DPPH radical scavenging
activity, FRAP antioxidant activity, phenols,
and flavonoids increased with longer boiling
durations. These findings suggest that prolonged
boiling enhances the extraction and release
of bioactive compounds and antioxidants
from Cordyceps militaris, resulting in higher
concentrations in the prepared tea. Boiling for
10-15 minutes was recommended to maximize
the content of cordycepin, adenosine, total
polysaccharides, and antioxidant compounds in
the tea (Fig. 2.5.19).

P ®U | waIfad fhar| odd 9Ha dd
I ¥ 3MF AR W) BIfeAfT iR TsHIRH
Bl ATAT 98 IR B | $91 TORE, Bl U DRSS,
SqGvE AMePhar THdfonT AR, THRTS
q3T id G9T db S9a B [T & AT 99
TS| 59 foepel & udr gerdr ® b d9 99y
TP ST A pliewwd [AforeRv I draefded
#4 gfg el & 9e gRvmResy IR =
H 3P 3MfSd HAT BN B A H PHifedu,
TSAIRE, @l didianigs 3R Geliiaiiee
TP B J=T B ge b U 10—15 fAFe
qH Sdre o RIBIRS & 18 (T 2.5.19) |

Table 2.29. Bioactive compounds in cordyceps tea prepared by various methods*

drferer 2.29 faftr=1 adial @ IR Pifdvw I ¥ sraivfeca Iifire

Tea Cordycepin  Adenosine Total DPPH FRAP Phenols Flavonoids
preparation (mg/100ml) (mg/100ml) polysaccharide (mg (mg (mg (mg
method (mg/100ml) AEAC/100ml) AEAC/100ml) GAE/100ml) QE/100ml)
5 min Dip 0.484 0.17¢ 0.550¢ 2.017¢ 1.837¢ 4.9034 3.050¢
5 min Boil 0.87¢ 0.25¢ 0.940¢ 3.567° 2.547° 6.837¢ 7.647°
10 min Boil 1.29° 0.32° 2.083° 4.730° 2.847* 8.793° 8.870*
15 min Boil 1.45* 0.40* 2.680* 5.130° 2.877* 9.557* 9.200*
CD (0.05) 0.096 0.030 0.420 0.587 0.187 0.389 0.790

*The content of Cordycepin (9.5mg/g) and Adenosine (1.8 mg/g) in fruit bodies of Cordyceps militaris and 1g fruit body

was used to prepare 100ml tea

Fig. 2.5.19. Cordyceps militaris tea prepared by different methods
R 2.5.19 A= a¥iel & dar @1 78 aifsdwr AfadRa  arg




The sensory attributes of Cordyceps militaris tea
added with lemongrass, tulsi, green tea, and mint
and control with no added flavor were analyzed.
The evaluation included attributes such as color,
aroma, flavor, and overall acceptability (OAA) for
each tea variant, aiming to determine the sensory
preferences among different flavors. Table 2.30
presents the results of the sensory analysis,
indicating scores for color, aroma, flavor, and
overall acceptability (OAA) for each flavoured
Cordyceps militaris tea variant. Lemongrass and
mint flavored Cordycpes teas appeared as more
balanced and preferred options, while tulsi
and green tea variants lagged behind in certain
attributes. The control group's high scores suggest
that traditional Cordyceps militaris tea maintains
a strong sensory appeal
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SHUTE, Jordl, B0 9™ SR YAl & |
fars 18 @ifeww [AfereRv A & Hadl
fareraamall ofiR faem fonddt srfaRes w@re & =
BT fageivor fbar | qeaied d gdd 9l
bR D forg T, G, We 3R F9Y WIhRidl
(0AA) SRiT fagwamd wnfaer off, e Seza
= el & d= gdal weHfeant b
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@ URUH URId BRdl B, Sl TP WIag<h
PpHSEw fAfercRy ama dwmver & forg <,
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PBISHE AR a1 U HAolqd ddal 3T
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Table 2.30. Sensory analysis of flavoured Cordyceps tea
difetsT 2.30 wW@ieyt HISHR a1 BT W<l fazadvor

Flavor Color Aroma Flavor (0).V:
Lemon grass 1.438® 1.500* 1.375* 1.625°
Tulsi 0.250¢ 0.375% 0.625% 0.313"
Green tea 0.375¢ -0.250¢ 0.250° 0.063°
Mint 0.813% 1.125% 0.500b¢ 0.875%
Control 1.875* 0.500° 1.125%® 1.375*
CD(0.05) 0.804 0.944 0.689 0.846

*Means in a column with common superscript are not significantly different at the 0.05 level of probability by Duncan's

multiple range test.

Process optimization, sensory, nutritional and
nutraceutical analysis of Cordyceps militaris
mushroom soup mix

This study explores different formulations
of Cordyceps militaris mushroom soup mix,
incorporating oyster, button, and shiitake
mushrooms, along with other essential
ingredients. Table 2.31 shows the different
formulations of Cordyceps militaris mushroom
soup mix, specifying the quantity of each
ingredient used. Table 2.32 presents the sensory
analysis results for each soup mix formulation,
including color, taste, aroma, mouthfeel, and

HISH [AlereRE Aered §qu fAsor &1 gfdhan
IR, Hdal, U 3R RgrGfedd fageyor
T AT PISHRT [AlTeRT AReA 4 8707
@ fafr=T wifee™ @1 @ dxar 8, R e
3MMLADH AHRIT & ATI—AT ATRCY, Fe 3R
Rrcre wered e § | diferaT 2.31 Bl
fAfereRvr weren qu 8101 & A= wifere
3! feard &, RaH ST &6y U 9@e gcd
@ A Ffde 2| arferer 2.32 391, w@Te, g,
ARAYDIA IR FHT  WIeRidr (0AA) sfed
URAS qU AT Biele & folv Haal faweryor
OROTH JRgd BRAl & | Hddl fageiyor aRRorHi
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overall acceptability (OAA). The sensory analysis
results revealed varying preferences among
formulations, with the formulation combining
Cordyceps militaris with button mushroom
scoring highest in taste and aroma (Fig. 2.5.20).

The nutritional analysis results for each soup
mix formulation, including moisture content,
protein, ash, fat, carbohydrate, and dietary fibre
are presented in Table 2.33. Nutritional analysis
indicated that formulations with additional
mushroom varieties exhibit increased protein
content and dietary fibre. Formulation CB had
highest protein, ash, fat and antioxidant activities
(DPPH, FRAP & Flavonoid). Formulation CO
had highest fibre content and total polysaccharide
content. Fig. 2.5.21 illustrates the antioxidant
properties and bioactive compounds present in
the Cordyceps militaris mushroom soup mix,
shedding light on its potential health-promoting
benefits.

A BHCIRM & 1 TT—TeT Tl BT
UdT IAT, HIISHET [AfISe DI ded AIRH &
Ar e IR fdhy 1Y BiFee 1 wW@re iR

gia H Seaad R urd fear (R 2.5.20) |

T BT A, WIS, I, 991, hEiEsse AR
BISeR Afed U Gu 807 BiFeleE & foy
gryo7 fgeryor g arferat 2.33 # wRad by
Y 2| 9T Hee faveryor 4 dad e ®
5 arfcReh Aered fl @ A1 IR g 1y
BT H WA Wl SR BrseR d ghg
<dl TS & | B CB H STadd WicH, W,
qar IR UCrifRise  wfafafe  (Srdidiga,
THIARYYT 3R FeldHrss) off | ®ifeed CO #
I BIgaR AR el Ul AdRISS YRl 37 |
3 2521 PISHRT [AfcrcRv wered |qu s
# Hiv[e UCeifadiee ol 8k arfdea difire
DI TIMAT 2, S g0 FHIAT W@RI—YAR T
TR YHIY STl & |

Table 2.31. Different formulations of Cordyceps militaris mushroom soup mix

darferst 2.31. sifSdw Afere Ry aered qu s & fafr=1 wigde=

Ingredients C (6{0) CS CB
Cordyceps militaris fruit bodies lg 0 0 0
Opyster mushroom powder lg 4g 0 0
Button mushroom powder lg 0 0 4¢
Shiitake mushroom powder lg 0 4g 0
Other ingredients (Milk powder, salt, sugar, starch, black pepper, garlic 15g 15¢ 15g 15¢g
powder)
CD(0.05) 0.804 0.944 0.689 0.846

Table 2.32. Sensory analysis of Cordyceps militaris mushroom soup mix*

diferdT 232 pifsdw fAfercRy Aeres qu e &1 daddl fageryor

Soup mix formulation  Color Taste Aroma Mouth- OAA -feel
Cordyceps 7.667a 7.167 6.778: 7.222 7.167*
Cordyceps + Oyster 7.667a 7.667: 6.611 7.389 7.889:
Cordyceps + Button 6.778b 8.056* 7.222¢ 7.278 7.778¢
Cordyceps + Shiitake 7.000ab | 6.611° 5.889 7.222 6.778
CD (0.05) 0.751 1.048 0.794 NS 0.874

*Means in a column with common superscript are not significantly different at the 0.05 level of probability by Duncan's
multiple range test.
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Fig. 2.5.20. Cordyceps militaris mushroom soup mix

3 2.5.20 @ifSHw fAfereRe 79rey §u fAaa

Table 2.33. Nutritional analysis of Cordyceps militaris mushroom soup mix*

difersT 233 pifSdw [AferdRa weres qu e &1 uiver Gqef fagetyor

Soup mix formulation Moisture Protein

(%) (%)

Ash
(%)

Fat
(%)

Carbohydrate (%) Dietary

fibre (%)

Cordyceps 2.623¢ 9.737¢ 1.997¢ | 5.367¢ 80.280: 80.280¢
Cordyceps + Oyster 2.4400 13.287> | 2.223" | 6.077" 75.970° 75.970°
Cordyceps + Button 2.377¢ 16.907: | 3.340: | 6.383¢ 70.997¢ 70.997¢
Cordyceps+ Shiitake 2.340¢ 13.187> | 3.263: | 6.400¢ 74.810¢ 74.810¢
CD (0.05) 0.059 0.630 0.184 | 0.202 0.723 0.202

*Means in a column with common superscript are not significantly different at the 0.05 level of probability by Duncan's

multiple range test.

200.00 250.00
150.00 ¥ DPPH 200,00 ETotal phenols
100.00 - ml) ml)
M FRAP 100.00 M Flavonoids
50.00 - (mgAEAC/100 %8.00 (mgQE/100g)
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C CO CB Cs C CO CB Cs
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Fig. 2.5.21. Antioxidant properties and bioactive compounds in Cordyceps militaris mushroom

soup mix

faa 2.5.21
gfire

wifsdw fAfercRe werew gu faw 4 velsiadise o siv raividca

giefds GR SRR @ Rgdcs offa uselq &1 9=

Fig. 2.5.22. Simulated and actual chamber temperature

faa 2522 RFgeds siiv areafas dw=v argarT

After completing fabrication work of hybrid
solar drying chamber which was designed using
CFD simulation, its performance in terms of
generation of heat was validated. As depicted
in Fig. 2.5.22 under ‘no load’ testing, chamber
temperature of 46.58 °C was recorded. Solar
simulation of chamber also estimated chamber
temperature of 47°C under similar operating
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conditions (Air flow @0.043 m?3/s, Location
co-ordinates, Date and Time). Therefore, the
thermal performance of developed solar drying
chamber was found at par with the simulated
performance.

Effectiveness of solar drying chamber and its
auxiliary heating system

From Fig. 2.5.23 it was seen that, modified hybrid
solar-electric drying chamber was effective in
achieving target drying temperatures resulting
from solar irradiation during day hours and from
backup heating unit during night hours.

Off sunshine hours - backup
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Fig. 2.5.23. Chamber temperature Vs Solar irradiation
s 2523 dwv G g9 i fafever

Temperature distribution in hybrid solar dryer
(HSD)

Uniformity of temperature distribution inside
hybrid solar drying chamber was evaluated by
means of recording air temperatures at 4 different
locations in the chamber. Fig. 2.5.24 shows
temperatures profiles in the drying chamber. It
was observed that distribution of temperature
was uniform in modified HSD.

gIgfas Aok SRR (HSD) # aruA faawor

grefds WR SRR & 3fexy dudH faaRer &f
UHHUAT DI AT DHel H 4 AT T
TR BT & I BT Rebfs e fbar mar | fo
2524 SRR TYAE WHge fe@rdr g | I8 <@l
T fh TR ersfie AeR SRR # d9H &1
faaRoT U FH o |
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Fig. 2.5.24. Temperature profiles in modified hybrid solar drying chamber

s 2.5.24 wonfea srsfds

Drying characteristics of white button
mushroom dried in modified hybrid solar
dryer

Appearance wise quality of dried slices of
white button mushroom was seen to be better
in modified HSD as compared to other drying
methods (Fig. 2.5.25).

giv grav & argarT aiwerser

Heifda ssfis dieR SRR 4 @Iy Ty
AHE g HISH &1 fagvang

Ahe 9 AYHH & gE Wsd & JTeY B

AR TUTET 3 G & aXIdl DI JoATl
# Fenferd HSD # d8ak <@l T8 (R 2.5.25) |

Fig. 2.5. 25 Color and appearance of dried button mushroom slices
fa 2.5. 25 @ FTT HIA®Y TAISH BT IT BT

Optimization of rotary sieve performance for
preparation of casing soil

Rotary sieve was designed and developed for
sieving of decomposed raw FYM for preparation
of casing soil required in mushroom cultivation.
Performance of this sieve was evaluated by
conducting 15 testing trials and optimum
operating parameters were determined. As
depicted in Fig. 2.5.26 (a) and (b), optimum
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SR ST @ IR & folg e Bl &
TSR BT Tde

HIMSH B Wl & ol maeasd BRI e a1
TR & forv faafed w=l FYM &1 8194 & fov
AT A BT fSorsT iR fawfaa fear T
oT| 39 Bl & UL BT HAid 15 URIE0
PR fhar AT AR gEdH MRFET WM
friRa fow 0| ST f o 2526 (@) &R
(@) ¥ <= T B, STYedH Betell FHTaRiTerdT
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performance of rotary sieve in terms of maximum  (9.952) 3R B+l & (61 ®ed /Hel) & Aed
sieve effectiveness (0.952) and sieve capacity (61 ¥ e} BTl &I SCAH US 33.2 RYITH Pl

crates/h) were found at rotational speed of 33.2 ooff 7fd, 0.85% Wl &1 gdh1a MR 0499 4
rpm, 9.85% sieve inclination and 0.499 inch sieve & fyg arerR gR UmT TAT|

opening size.

Sieve effictiveness

Throughput capacity (crates/h)

(b)
Fig. 2.5.26. (a) Effectiveness of sieve and (b) Capacity of sieve
faa 2.5.26 ©) ot ® yargefterar v () sadt &1 emar
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2.6 OTHER RESEARCH ACTIVITIES
2.6 34 IEL fcfaterar

Impact assessment of selected technologies
developed by ICAR-DMR

1. Hericium cultivation technology

Table 2.34 shows the cost and returns from
Hericium mushroom cultivation. The share of
fixed cost in total cost is 80% on an average. It was
highest for smaller units (Rs. 382/ bag) followed
by medium units (Rs. 340/ bag) and larger units
(Rs. 327/ bag). The variable cost includes cost
of raw materials, labour and energy costs. The
variable cost/ bag was highest for small units (Rs.
93/ bag) followed by medium (Rs. 88/ bag) and
large (Rs. 80/ bag) units. It shows the economies
of scale operating in the Hericium cultivation.
The ROVC for larger units are highest (Rs. 280/
bag) followed by medium (Rs. 253/ bag) and
small (Rs. 216/ bag) units.

W?SHU ﬂg"sl SRNECIR Iﬁd%llcﬂq Al gINI
EEIRGRCRIRT PT UHTT Hed G

1. 8RR @ aa®

arferdT 234 RAT AIReH @& Wdl F 8F
aTe AT 3R Redl &I gwic 8 | §ef anTd #
fAf¥aa aTa &1 =T 3ivIaT 80% & | I BIC
SHIZAl (5. 382/97) & foly STadH o, s
1% HegH 3HISAT (B, 340 / 97) IR I gbrgl
(5. 327 /%) & E AT| yRAAAT aRTd H
Hod "Il DI ANTd, 519 SR Soll ArTd e
2 | IR AR /ST BT shigal (3. 93/
I) & foru w9 3Mfdsw off, s 918 A= (S
88/ 97) 3R SSI (B. 80/ 9T) SHISAT BT XA
ogT| TS BRFRFH B TN H T & W B
s & B AT B S gH™Al & forg
JMRINARAT SwadH (280 $u Ufd &) B, g9
91 799 (253 TUA Ui &977) 3R BICT (216 TUA
afey 997) ShrsAT BT A B

Table 2.34. Costs and returns from mushroom cultivation: Hericium mushroom cultivation

drferdT 2.34. 93Med & Gl & oNTd 31X 3 2RFAFT 9Ied & Idl

Parameters Categories a/o Mushroom unit size (Rs/ bag/ cycle)

Small Medium Large Overall
No. of bags <30 30-100 >100
Total Fixed Cost (Capital 381.75 339.33 326.40 349.16
Recovery Cost (CRC)+ Salary) (80.42%) (79.44%) (80.27%) (80.04%)
Variable Cost
Saw dust 7.00 5.89 9.38 7.42
(1.47%) (1.38%) (2.31%) (1.72%)
Wheat bran 2.65 3.17 4.22 3.35
(0.56%) (0.74%) (1.04%) (0.78%)
Chemicals 2.33 0.35 0.12 0.93
(0.49%) (0.08%) (0.03%) (0.20%)
Labour cost 30.64 23.68 21.38 25.23
(6.46%) (5.54%) (5.26%) (5.75%)
Energy cost 32.14 33.16 31.88 32.39
(6.77%) (7.76%) (7.84%) (7.46%)
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Parameters Categories a/o Mushroom unit size (Rs/ bag/ cycle)

Spawn and other costs 18.17 21.59 13.25 17.67
(3.83%) (5.05%) (3.26%) (4.05%)
Total Variable Cost 92.93 87.84 80.22 86.99
(19.58%) (20.56%) (19.73%) (19.96%)
Gross Cost 474.68 4727.17 406.61 436.15
(100.00%) (100.00%) (100.00%) (100.00%)
Gross Returns 308.57 341.05 360.00 336.54
Net Returns -166.11 -86.12 -46.61 -99.61
ROVC 215.64 253.21 279.78 249.55

Figures in parenthesis are respective share in gross cost

PIoh | QU MU Sffps Tdha N ¥ Hdfd ey 8

Economic feasibility

It is imperative to know whether the Hericium
growing units are viable in economic terms or
not. The check for the economic feasibility is
presented in table 2.35. The economic feasibility
analysis suggests that all the units studied were
in experimental phase and hence were not viable
economically as all were working below their BEP
with negative margin of safety. The operating
ratio determines how efficiently the units are
maintaining the operating expenses from the
earned income. For all the units the operating
ratio is within optimum limit.

anfefe aredar

IJg SFAT S © fe eRFRm SIH - aren
SHhIsdl i gfte & =rgerd € a1 81 | onfdid
FIBRIAT B Sl TIfeTdT 2.35 H URd &l T
2| anfdfe wyagrRiar faveilvor W yar gerdr & &b
JETTT BT Ts I ShIsAT UG aRoT § off
I GRET & ABRIHD AN & AT 370
AT ¥ A B IR @ AT | gRATe U
Ig fAeiRd &xar © f& sersdr sifvla oma &
IR T DI fhd=l Tl I 991N g &
21 9 Al @ fory uReEre o U gedd
A & fioR 2|

Table 2.35. Measures of economic feasibility of Hericium mushroom

arferaT 2.35. 2RFRYT aIred &t Jffe ggsrRidr & Sur™

Parameters Optimum Small Medium Large Overall
Rate of return on capital >1 -0.44 -0.25 -0.14 0.97
Operating ratio <1 0.30 0.26 0.22 0.28
Benefit Cost Ratio >1 -0.44 -0.25 -0.14 0.26
Cost elasticity -ve -1.05%** -0.17¢* -1.16%** -0.79%**
Break Even (Quantity in Kg) 10 58 78 49
MOS (Margin of Safety) % +ve -95.80 -0.04 -56.61 -50.82
*** p<0.000 level of significance
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2. Cordyceps cultivation technology

The cost and returns from Cordyceps mushroom
cultivation is given in Table 2.36. The share of
fixed cost in total cost is 31% on an average. It was
highest for smaller units (Rs. 21000/ kg) followed
by medium units (Rs. 11000/ kg) and larger units
(Rs. 4000/ kg). The variable cost includes cost
of raw materials, labour and energy costs. The
variable cost/ bag was highest for small units
(Rs. 31000/ kg) followed by medium (Rs. 21000/
kg) and large (Rs. 17000/ kg) units. It shows the
economies of scale operating in the Cordyceps
cultivation. The net returns and returns over
variable costs (ROVC) are highest for large units
as the size of unit is increased, the average cost
declines and profits increase henceforth.

2. Wdl dhId

BISHRT AIHH DI Wl B drrd AR Red
arfereT 2.36 | &A1 AT € | gt oTa | [
AN BT 23T 3T+ 31% © | I BIS! ghigal
(5. 21000/fFuT) @ foIU Swaaw o, g9@ 91
HEIH 3BTSAT (. 11000/fHT) 3R 91 b1zl
(. 4000 /) &1 U o1 | IRIAHART AT
H ®od A B AN, $F 3R ol dnTd
e 1 gRad-g orTd /9 BIEl shigdl
(®. 31000 /T & forg e« a1 off, sAB
1€ 79H (3. 21000 / fH9m) IR &1 (. 17000 /
foun) soal @ forv off| 98 Frfdww W #
T RE YA B SreferaRenatl &l <idr 2 | g9
sHedl & oy gg Red 3R uRad-g anra
R Red (MRAIRT) a9 1fdra & ife e
BT AMBR gedl &, ad orTd § fRTae 3 @
3R HATHT T 2 |

Table 2.36. Costs and returns from mushroom cultivation: Cordyceps mushroom cultivation

drferdT 2.36. AIMH &1 Adl & arTd R Red: difevww aered a1 Idl

Parameters Categories a/o Mushroom unit size (Rs 000/ bag/ cycle)
Small Medium Large Overall
Dried production Kg/ cycle <10 10-50 >50
. 20.88 10.57 3.92 11.79
Total Fixed Cost (CRC+ Salary) (40.32%) | (33.32%) | (18.86%) (30.83%)
Variable Cost
Raw material 4.73 3.39 3.61 3.91
(9.14%) (10.68%) (17.37%) (12.40%)
Liquid media 10.32 10.12 10.00 10.15
(19.93%) (31.90%) (48.15%) (33.33%
Liquid spawn 0.96 0.90 0.89 0.92 (4.30%)
(1.85%) (2.82%) (4.30%)
Energy cost 7.22 3.58 1.00 3.94
(13.95%) | (11.29%) | (4.82%) (10.02%)
Labour cost 2.67 2.00 1.13 1.93
(5.15%) (6.30%) (5.42%) (5.62%)
Other costs 5.00 1.17 0.23 2.13
(9.66%) (3.68%) (1.08%) (4.81%)
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Parameters Categories a/o Mushroom unit size (Rs 000/ bag/ cycle)
Small Medium Large Overall
Total Variable Cost 30.90 21.16 16.85 22.97
(59.68%) (66.6%8) (81.14%) (69.17%)
Gross Cost 51.78 31.73 20.77 436.15
(100.00%) (100.0%) | (100.00%) (100.00%)
Gross Returns 40.00 77.50 50.00 55.83
Net Returns -11.78 45.77 29.23 21.08
ROVC 9.10 56.34 33.15 32.86
Figures in parenthesis are respective share in gross cost
PBISd | feU MU affhe Hhel N ¥ G fRieny €
Economic feasibility afate aregdar

It is imperative to know whether the Cordyceps
growing units are viable in economic terms or
not. The check for the economic feasibility is
presented in table 2.37. The rate of return on
capital measures the returns earned over invested
capital i.e. the efficiency of invested funds.It
is highest for large units (7.4). The operating
ratio determines how efficiently the units are
maintaining the operating expenses low while
generating profit at the same time. In all the units,
the operating ratio is within optimum limit.
BCR- benefit cost ratio which is highest for larger
unit showing an earning of Rs. 2.69 for every
rupee spent. The cost elasticity is an important
economic measure as it presents how the cost
will change if units increase their production by
one unit. A negative CE is optimum showing as
the mushroom production scale is increased the
average cost declines representing economies of
scale operating in the sample units. Hence, the
scale at which units are operating is crucial for
their break even position. The breakeven point
for all the units is given in the table 2.37 The
margin of safety is positive showing that all the
units are working above their breakeven point
and are earning profits.

Jg AT SN B b priewwy S dTell
sHhIsl i gfte & =rgerd € a1 781 | anfdid
FIBRITT DI STe dlfeldl 2.37 H UK I T
21 9ot R Red a1 <= Fafa 4ot w aiffa
Res I faf¥rd ws &1 <erdr &1 quel 2|
IE 91 3h1Al (7.4) B oIV SwaaH © | uRare
U I8 FEiRT &_ar © % sdredl v &
I H M I B gU URETST I Bl
el HIAd & HH IQ TG & E | T
sHTedl H yRATE U gedd Ui & iR
2| M AN U ST 3 B HATS
qrefl IS1 Shls & folv Seadq & | T i
T He@yul JATfw AT 2 Fiifd I8 IR HRal
g fb afe ghr=dl U Scred § Uh gdhls bl
gig @ § A ANTd b gadl SIgl | T
TPRIHD WIS dd oAl & STI—oi HIwH
STed &1 YT 9edl ©, SHIsdl § BH HRA
qrel JA B fIqReIRT BT Hfafieed dRe
arell Nd ofd # fRTae sl 81 s4fory,
57 99 R SHISTT B PR BT & 98 SHDI
- Reifer & forv weeayol ¥ | Wt gebrgai
& fore gdsaq disc diferdr 2.37 § faar
2| e BT AN IHRIAS 8, T8 Tl ©
6 Tl sHTSAT U dhsdd Ulse I HUR BT
IR B T 3R YATHT B & B |
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Table 2.37. Measures of economic feasibility of Cordyceps mushroom

TqIfeTdT 2.37 PIISHR HIRH &I 3N d FderRidl & SUT

Parameters Optimum Small Medium Large Overall
Rate of return on capital >1 -0.56 4.33 7.46 3.74
Operating ratio <1 0.77 0.27 0.34 0.46
Benefit Cost Ratio >1 0.52 2.71 4.85 2.69
Cost elasticity -ve -0.36*** -0.34%¢ -0.07*** -0.26***
Break Even (Quantity in Kg) 11 05 7 8
MOS (Margin of Safety) % +ve -59.08 262.04 1095.87 432.94

*** p<0.000 level of significance
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TRANSFER OF TECHNOLOGY (ToT)

3. grenfirar swrazer (&1sid)

1. Training programmes

In the year 2023, the Directorate organized
total 56 training programmes among which 45
on-campus, and 11 were off campus training
programmes for farmers, farm women,
unemployed youth and entrepreneurs under
various component schemes for various
mushrooms (Table 3.1). Among these, 7 training
programmes were conducted for farmers under
Tribal Sub Plan (TSP), 4 trainings were organized
under North-Eastern Hilly (NEH) region
component, and 13 on and off campus training
progammes were conducted under Scheduled
Caste- Sub Plan (SC-SP) component. It also
included one training for scientific/ technical
staff of Krishi Vigyan Kendra (KVKs). During the
reporting year, a total of 1788 participants were
benefitted from various training programmes
conducted by the Directorate.

1. uleor srRispH

Iy 2023 #H, feene | A= gIreHl & forw
faf= gce AommRl & dgd feadl, ous
B 56 FRIETT HRIHH AT by, R 4
45 3MF—HIH 3R 11 ITH—Dhud TRV HRIGH
o (Afetdr 1)1 $H ¥, SO SYANSTH]
(o)) @ ded feaml & forg 7 uReor srisma
ImAfTd fhy Y, STR—Ydl UBrS! (Tsyd) &
gch @ dgd 4 ARV $HRi%GH M fby
Y, 3R Sfaa Sfa—udrer (Tadi—uad!
gch) & ded 13 30 AR AE dud uliegor
PHRIHH AT fHY 7Y | 374 HiY A5 Bs
(@dI®) & d=IId /Tt HHarRal & forg
1 wfreror f wfe g1 RAOfdT 9y & dRE
TQee g1 Serferd fafi=T afdteror wrismHr
A FHol 1788 UfHTfT ST BT |

Table 3.1. Training programmes organized by ICAR- DMR, Solan (2023)
AIfTdT 3.1, WG U~ AT Femer™, didd gRT AAfsId

ufreror i (2023)

Training

yf3reror

Number of Course Coordinator
trainees &
afRregan Co-Coordinator(s)

U4d 93— gH<499d

feis

1. | Training on Mushroom ICAR- DMR, 09-13 January 46 Dr. Shwet Kamal
Cultivation Technologyfor Small Solan 09—13 STasr Mors. Shailja Verma
and Marginal Farmers/ Growers TS ATTIR— Sf 399 B
B R AHid A/ | SomaR, dre el Sretor ot
Sared ® oy HIeH Wl
srenfie W uferr

2. | Training on spawn production ICAR- DMR, 18-20 January 02 Dr. Manoj Nath
technology Solan 18—20 ST Sf TS AT
W IATed dhd TR ISR —
wifereror SIUHAR, Hlel
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Training

ufreror

Number of
trainees

ufdregait

D AT

Course Coordinator
&
Co-Coordinator(s)

UIceshd GH-9dd
U4d 98— 9gH9dd

3. | Training on Cordyceps ICAR- DMR, 23-25 January 01 Dr. Satish Kumar
mushroom cultivation Solan 23—25 SR <t |l FAR
BISHRT FIHH BT WAl TR TSR~
Tferetor SITHR, Arerd

4. | Trainings on Mushroom ICAR- DMR, 06-11 February 36 Dr. Anil Kumar
Cultivation Technology for Solan 06—11 BT Mrs. Shailja Verma
Entrepreneurs ATsHIvaR— SIRCIECECTIN
Sefl & oy wered @ SR, Arer e o aaf
drenfirer w ufderor

5. | Training programme on Dehradun 16 February 64 Dr. Satish Kumar
mushroom cultivation under (Uttarakhand) 16 B EIRGRINECLIR
SC-SP EIGT (STRIES)

TEA-vad & d8d HIeH
P WA TR UL BRIHH

6. | Training on Mushroom ICAR- DMR, 22-24 February 30 Dr. Satish Kumar
Cultivation Technology for Solan 20—24 RS Dr. Shweta Bijla
Farmers/ Growers sponsored IS HITIR— Mors. Shailja Verma
by Development Foundation, SRR, e I RINECAUIN
Bilaspu.r . ~ Sf. vaar fooie
SdcIUHC I3 S, IGIC'H‘{‘Ig( %ﬁ_qéﬁ E\T(_’I\—)ﬂ a.rﬁ.
gRT v faeamt /

IATEH! & foIU Ferer Wl
drenfirer w ufderor

7. | Training on spawn production ICAR- DMR, 22-24 February 12 Dr. Manoj Nath
technology Solan 20—24 THIGY S 99T T
W IATGT db-ldh U TSR~
yfreror SIVHR, ATeT

8. | Training programme on ICAR- DMR, 28 February- 06 Dr. Satish Kumar
mushroom cultivation under Solan 01 March Dr. Shweta Bijla
NEH MEATLIMR— 28 HRaNI— Mrs. Shailja Verma
TISUE & dBd HIH B SITHIAR, AT 01 #Td Sf. FAT FAR
Tl IR UfRMeTor HRieH <. zadr faster

STt ettt oAt

9. | Training programme on Kafnu (H.P.) 28 February- 100 Dr. Sushil Kumar
mushroom cultivation under D] (1%1;{) 01 March ST, ?j%ﬁ?f[ BHR
TSP 28 HRaRI—

vl & ST AT DI 01 ¥
Tl 9R Uf3reTor BRishH
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Number of Course Coordinator

trainees &

ufdregait

feie
Co-Coordinator(s)
UIcAdshH HHdIDh

U4d 98— 9gH9dd

D AaEr

10. | Three months hands-on ICAR- DMR, 03 March- 5 Dr. Satish Kumar
training programme Solan 01 June Smt. Shailja Verma
A TN F1 @raEiRe SMEHITR— 03 AE— 01 Sf |l FAR
aRTeror BRIt SITARIR, Al S S Sreror gt

11. | Training programme on Sundernagar 15 March 100 Dr. Anarase Dattatray
mushroom cultivation under (H.P) 15 HA Dr. Sushil Kumar
SC-SP g TR (o) Sl IFRY T
THA-Tq & dEd HIHH 3T
DI WA TR R HriwH 1. gl HAIR

12. | Training on spawn production ICAR- DMR, 15-17 March 12 Dr. Manoj Nath
technology Solan 15—17 ATA Sf. HHIST 1T
W IATET ThiId TR SRR
wif3reror SIUHAR, el

13. | Training on Mushroom ICAR- DMR, 20-24 March 47 Dr. Shweta Bijla
Cultivation Technology for Solan 20—24 AT Mors. Shailja Verma
Small and Marginal Farmers/ 311@@1’311?— 1. 39dr1 fastern
Growers @WW Aol AT SreTo 94T
BIc AR AHid e/
JeTEhl B oIy Hered Wl
e uR gfReror

14. | Training on Mushroom ICAR- DMR, 17-22 April 23 Dr. Shwet Kamal
Cultivation Technology for Solan 17—22 3 Dr. Manoj Nath
Entrepreneurs JMMEHTTIR— Mrs. Shailja Verma
EIGIRCIRE N 1. HATS AT

Al SreroT g4

15. | Training on Cordyceps ICAR- DMR, 24-26 April 07 Dr. Satish Kumar
mushroom cultivation Solan 24—26 3T IR BAR
PISIRT HIHH B Wl W SIERINCIRS
wifRreTor SIUHAR, Ale

16. | Training on spawn production ICAR- DMR, 26-28 April 13 Dr. Manoj Nath
technology Solan 26—28 T Sf. HHIST 1T
W ITed dhAd TR IMSTTIR—
wifereror SIUHAR, Tl

17. | Training programme on Ludhiana (Punjab) 18 May 100 Dr. Anil Kumar
mushroom cultivation under EERISINCNIC) 18 AS SIRCIECECTIN
SE=SP
THA—THA B TEd HIAH
B Wl IR HfReTor i
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Training

ufreror

Number of
trainees

ufdregait

D AT

Course Coordinator
&
Co-Coordinator(s)

UIceshd GH-dd®
U4d 98— 9gH9dd

18. | Training on Mushroom ICAR- DMR, 15-19 May 35 Dr. B.L. Attri
Cultivation Technology for Solan 15—19 ¥g Dr. Anuradha
Small and Marginal Farmers/ ST@@QGTR’— Srivastava
Growers SRR, Al Mrs. Shailja Verma
B¢ R WHid feamt / . LU, 33
IATED B oIy FerRed Tl Sf. ITREIT sfiaTda
e uR gferor Al SeroT g4l

19. | Training on spawn production ICAR- DMR, 24-26 May 05 Dr. Manoj Nath
technology Solan 24—26 A Sf. AT AT
Wi AT Theild TR MSATIBTR—

EING SITHIR, WreT

20. | Three months hands-on ICAR- DMR, 05 June-04 14 Dr. Satish Kumar
training programme Solan September Smt. Shailja Verma
A HEM BT ATIETRS AT ATLIIR— 05 S —04 Sf. FAT FAR
TIRIETT BB SITHSTR, TeT e NENINCE]

21. | Training programme on ICAR- DMR, 06-08 June 27 Dr. Anarase Dattatray
mushroom cultivation under Solan 06—08 SIT Dr. Reetu
TSP for farmers from Nasik ITEHITIR— Mors. Shailja Verma
(Maharashtra) SIVHRTR, et . IR <A
AE (AERTR) & fHami & 319
fou Sgadl & ded wered IR
B Wl IR U0 HRIHH A et ol

22. | Training programme on ICAR- DMR, 09-14 June 08 Dr. Satish Kumar
mushroom cultivation under Solan 09—14 S Dr. Shweta Bijla
NEH (ﬂ'IgQﬂK’STR— Mrs. Shailja Verma
TSQd & ded IR Bl SITHSR, WTel SI. T AR
Wil R TR PrishH SIRCCIRCSEN

Al SeroT g4

23. | Training programme on Malawan (H.P) 20 June 100 Dr. Anarase Dattatray
mushroom cultivation under EEICEN(EEICK 20 ST Dr. Sushil Kumar
SC SP ) <. MRY TS
TEA-Tadl & dEd HIH Sl
DI WA IR R HrRieH Sf. gehel HAIR

24. | Training on spawn production ICAR- DMR, 21-23 June 08 Dr. Manoj Nath
technology Solan 21—23 ST Sf 7S AT
W IATEd dhild IR JMERATRIR—
wifRreror SIUHSR, el
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Number of Course Coordinator
trainees &

ufdregait

Co-Coordinator(s)
Uqd gg— 9H49Id

25. | Training programme on Theog (H.P.) 26 June 100 Dr. Manoj Nath
mushroom cultivation under o (Rwrae 26 [T ST ST AT
SC SP 3
AT & dEd HYwH
B T W AR BrRiwH

26. | Training on spawn production ICAR- DMR, 05-07 July 05 Dr. Manoj Nath
technology Solan 05—07 Sels Sf AT AT
WA IUTe dh-ild TR TS UTIMR—
IR SIYHR, Arerd

27. | Training on Cordyceps ICAR- DMR, 10-14 July 02 Dr. Satish Kumar
mushroom cultivation Solan 10—14 JeITs SIHAR BAR
HISHRT AIHH DI Wl W AMEATTIR—
ufreror SIVHIIR, SATer

28. | Training on Mushroom ICAR- DMR, 17-21 July 52 Dr. Anil Kumar
Cultivation Technology for Solan 17—21 TS Dr. Manoj Nath
Small and Marginal Farmers/ SIMSRTIR— Mrs. Shailja Verma
Growers @WSTI’\’ e Sl et PHR
BT AR AT fHamm / . HAIST AT
IATEDH! & oIy AIRGA Tl Sl rerot aHf
drenfirar R ufdrefor

29. | Training programme on Sanghoi (H.P.) 18 July 100 Dr. B. L. Attri
mushroom cultivation under s (H.P) 18 elTg Smt. Shailja Verma
SC-SP Sl 9T, 3
TAA—Td & d8d AereH ST Srerer gt
DI WAl TR YRV BRIHA

30. | Training on Cordyceps ICAR- DMR, 24-26 July 10 Dr. Satish Kumar
mushroom cultivation Solan 24—26 S[TS SI. Al HAR
BISHTT FIHH BT WAl TR TSR~
TfreTor SITHIR, SAler

31. | Training programme on Chail (H.P.) 25 July 100 Dr. Shwet Kamal
mushroom cultivation under a1 (%WTI?E{ 25 @?’IT&; Smt. Shailja Verma
SC-SP 3 SIRCHCE]
-7 & dEd HYEH ST Sreror gt
B T R AR BrRiwH

32. | Training on spawn production ICAR- DMR, 09-11 August 04 Dr. Manoj Nath
technology Solan 09—11 3T Sf. HHIST 1T
W IUTe dh-ild TR TSUTRMR—
IR SIYHR, Arerd
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Training

ufreror

Number of
trainees

ufdregait

D AT

Course Coordinator
&
Co-Coordinator(s)

UIceshd GH-9dd
U4d 98— 9gH9dd

33. | Training on Mushroom ICAR- DMR, 21-26 August 30 Dr. Satish Kumar
Cultivation Technology for Solan 21—26 3T Mrs. Shailja Verma
Entrepreneurs MR- IR IEl AR
Safial & fog 7eed W | Sumew, e el Sretor aHf
e uR gferor

34. | Training programme on ICAR- DMR, 28-29 August 32 Dr. Satish Kumar
mushroom cultivation under Solan 28—29 3T Dr. Shweta Bijla
TSP for farmers from Kinnaur IMEHITR— Mrs. Shailja Verma
(H.P) QTR AT Sl ARl AR
fF=iR (fRw) & feami & < war o
ferg droadt & ded wered et oo
B Wl IR HRE0T HRIpH

35. | Training programme on ICAR- DMR, 12-14 19 Dr. Satish Kumar
mushroom cultivation under Solan September Mrs. Shailja Verma
SC-SP for farmers from Nasik TS ATTR— 12—14 RIawR <. T HAR
(Maharashtra) SR, A S0 Sleddll il
AIE (AERTE) & fhamr
% forg TeRil—uddl & d8d
HIRH Dl Wl IR HReor
BTRIHH

36. | Training programme on ICAR- DMR, 12-14 08 Dr. Satish Kumar
mushroom cultivation under Solan September Dr. Shweta Bijla
SC-SP for farmers from H.P. IMEHITR— 12—14 Ryawex Mrs. Shailja Verma
ferrae U & foas @ SITHIR, e Sf. A FAR
fory TeRli-werdt & aed <. e faster
HIHH DBl WAl IR HfRreTr LI ICE]
BTIHH

37. | Training programme on ICAR- DMR, 12-14 07 Dr. Satish Kumar
mushroom cultivation under Solan September Dr. Shweta Bijla
NEH for farmers from Tripura IS HTIR— 12—14 RyawR Mrs. Shailja Verma
TASUE b e HIOH bl ST, gaar faster
Yl TR TfRIETor B EIEINCSIICD]

38. | Training programme on ICAR- DMR, 12-14 08 Dr. Satish Kumar
mushroom cultivation under Solan September Dr. Shweta Bijla
TSP for farmers from Tripura TS UTTR— 12—14 RiaweR Mrs. Shailja Verma
AuAdl & TEd HIHH B SARCNIBES ]
Wl TR TfRIEToT BrishH Al Sreror g4
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Training Number of Course Coordinator

ufRreror fei® trainees &
afregat Co-Coordinator(s)

&) Gy UTSAHI GHGAD
U4d 98— 9gH9dd

39. | Training programme on Chail (H.P) 25 September 100 Dr. B. L. Attri
mushroom cultivation under EENGEIER 25 faawaR Dr. Anarase Dattatray
SC-SP a3 SIRCIVC I P |
TAA—Td & d8d AeeH Sl IFARY T
DI A TR AR HRIHH 3T

40. | Training programme on ICAR- DMR, 25-26 29 Dr. Satish Kumar
mushroom cultivation under Solan September Dr. Shweta Bijla
TSP for farmers from Kinnaur ST@@K’GH'I’\’— 25—26 RIdwR Mrs. Shailja Verma
(H.P) SITHAR, ATl ST, T FAR
=ik (By) & fHami & ST, wqar fastern
forg Sroedt & d'a weren ST Sreror gt
P WA TR GRAET HRIGH

41. | Training on spawn production ICAR- DMR, 25-27 03 Dr. Manoj Nath
technology Solan September St AT A7
W IATed dh-ld TR JTEITIR— 25—27 RIawR
TfRreTor SITHIR, Wl

42. | Three months hands-on ICAR- DMR, 25 Sept-22 Dec 14 Dr. Satish Kumar
training programme Solan 25 faaar —22 Smt. Shailja Verma
A 7EN BT ATaRIRG SIMSRTR— [ESEN SIRINECTUIN
YfETT HRIHH SITHR, Arerd STl Srerot aHf

43. | Training on spawn production ICAR- DMR, 10-12 October 02 Dr. Manoj Nath
technology Solan 10—12 JFFCIN St AT AT
WA IATEH ddheilh IR TSR~
TRTeToT SITHIR, Sl

44. | Training on Mushroom ICAR- DMR, 16-21 October 35 Dr. Shwet Kamal
Cultivation Technology for Solan 16—21 JfFCIN Mrs. Shailja Verma
Entrepreneurs W&ﬂ’\’— S 3dd HAA
Saf & forv Aered Wl SITHR, Arerd CIENIN G
drenfirar o ufdrefor

45. | Training on Cordyceps ICAR- DMR, 23-25 October 09 Dr. Satish Kumar
mushroom cultivation Solan 23—25 JFcaR Sf. FlIT FAR
HISHRT AIRH DI Wl TR MR-
yfreroT SIYHR, Arerd

46. | Training programme on Shimla (H.P.) 27 October 100 Dr. Manoj Nath
mushroom cultivation under INER (]%‘ﬂ?l?{ 27 JFcEN . AT AT
SC-SP PR
TAA—Td & d8d AIreH
P WA TR GRIE0T HRIGH
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47. | Training on spawn production ICAR- DMR, 07-09 04 Dr. Manoj Nath
technology Solan November Sf. FHIST 1T
WA ST PP U TS UTIMR— 07—09 Tdex
wifRreror SIUHAR, el
48. | Training on Mushroom ICAR- DMR, 20-24 36 Dr. Anil Kumar
Cultivation Technology for Solan November Mrs. Shailja Verma
Small and Marginal Farmers/ aﬁ?ﬂﬁ?ﬁﬂ— 20—24 deR I, I7feT BHAR
Growers SITHR, Al IENIN G
BT AR AHid fHamr/
SRUCCACE RGN L IRCR]|
srenfie W uferor
49. | Training programme on ICAR- DMR, 06-08 December 12 Dr. Satish Kumar
mushroom cultivation under Solan 06—08 faHdR Dr. Shweta Bijla
NEH for farmers from WSTF\’— Mors. Shailja Verma
Arunachal Pradesh SITHIR, AT ST, Fer BHAN
UM ¥l & fhar & . zaar fasten
forg vgUa & ded WA Al o Tt
B Wl IR e BrRisd
50. | Training programme on ICAR- DMR, 06-08 December 05 Dr. Satish Kumar
mushroom cultivation Solan 06—08 fadaR Dr. Shweta Bijla
under TSP for farmers from WK’GTR’— Mrs. Shailja Verma
Arunachal Pradesh SITHIIR, SATer SINGIN] HHAN
U] YT & Al & <. gaar faster
fow Soadt & dsd wereH LRI SIICD]
BT WA IR U&7 PrishH
51. | Training programme on Patiala (Punjab) 08 December 100 Dr. Anarase Dattatray
mushroom cultivation under gfearern (4oTd) 08 fedax Dr. Sushil Kumar
SC-SP SIRCRIRSECSIED
THA-Tq & d8d HIoH 3T
DI WAl W AR BRI Sf. gfia BAR
52. | Training on mushroom ICAR- DMR, 11-15 December 14 Dr. Satish Kumar
cultivation technology for Solan 11—15 fadeR Dr. Shweta Bijla
KVK’s (Scientist/ SMS/ JMMEHTTIR— Mrs. Shailja Verma
Technical SITHIR, NI I, e BHAN
Pdid (ASH /7T / . 3qar fasternm
AdId) @ forg Fered Tl ST Sretot aHf
e uR gferor
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53. | Training on spawn production ICAR- DMR, 19-21 December 02 Dr. Manoj Nath
technology Solan 19—21 fadaR Sf. FHAIST 1T
W SUTE Tebeiteh TR SIERINCIRSS
BING SITHIR, WreT

54. | Training on Shiitake ICAR- DMR, 21-22 December 02 Dr. Satish Kumar
mushroom cultivation Solan 21-22 fEHR ST AT FAR
fRrerd 7ered & Wl W) JTSATRMR—

BRG] SITHIR, e

55. | Training programme on ICAR- DMR, 23 December 27 Dr. B. L. Attri
mushroom cultivation under Solan 23 fogaw o 4. ua. s
SC SP for farmers from Narag ATSHITaR—

(FLP) SITHRIR, AT
AR (Ry) & feaml & forg

Tl g & dEd HIReH

B Wl IR e BrRisd

56. | Training programme on ICAR- DMR, 27-28 December 16 Smt. Shailja Verma
mushroom cultivation under Solan 27—28 fogeR Dr. Reetu
TSP for farmers from Kinnaur TS UTTR— st Rg
(H.P) STHIR, AT ST Sreror gt

=ik (By) & fHami &
forw Svadt & d'd HIred
PTG TR TR HRiH




2. Training programmes under TSP and NEH

Under the Tribal Sub Plan (TSP), the Directorate
organized 1 oft campus and 6 on-campus training
programmes in which a total of 217 tribal farmers
attended from different tribal areas of Kafnu,
Kinnaur (Himachal Pradesh), Arunachal, Nasik
(Maharashtra). The farmers were given lectures
on various aspects of mushroom cultivation and
some practical demonstrations were also given.
The participants in the training programmes were
also provided with critical inputs and mushroom
cultivation literature to initiate mushroom
cultivation at their level. Moreover, 4 on-campus
trainings under NEH (North Eastern and Hilly
region) component were conducted which were
attended by 33 participants belonging to various
regions of Arunachal Pradesh, Tripura, Jorhat
(Assam). These trainees were also provided
with required inputs and mushroom cultivation
literature during the trainings (Fig. 3.1).
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2. AUFYT IR UASUT & dad U BRisH

SO SYASHT (@od)) & dgd, feemed
T 1 3% HuNT 3R 6 —HUd TRV HRIGH
amafa foy, R @, e~k (Rame
<), UM, ANIG (AERTE) @ fafa=
SIS &3 ¥ del 217 SIS fBami =
AT foram | Al & 7ered & Tl & fafi=
TEell R AR AU 1Y 3R HB ATTEIRS
geed W1 fau v | ufdreror eriea | gfofiat
Pl AT WR W AYHH B WAl Y& I D
foy As@yul SHERT iR 7ered Wil e
A yer fhar 71| $ED STeTal, TASTE (SR
gdi 3R UBTSl &) gcdh & dad 4 AH—Hhud
gfreror mAfsTa fohy 1Y, R+ rvmae we,
71, SIReTe (3re) @ fafa= &1 | Hafa 33
gferTRIal = w7 foram | g1 ufliegsti @i ufRreror
B SR MATTPH AT IR AYHH Wl AT
AT ue T |

Fig. 3.1. Mushroom cultivation trainings under TSP and NEH
R 3.1, divadt v vasva & agad wered ddl 9T
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3. Training programmes under SC-SP

During the year 2023, 13 trainings were
conducted for farmers, farm women, and youth
belonging to Scheduled Caste under Scheduled
Caste-Sub Plan (SC-SP-2023-24) component.
Among these, 3 on-campus and 10 off campus
trainings at Dehradun, Sundernagar, Ludhiana,
Theog (Shimla), Chail, Nasik, Patiala (Punjab)
were conducted and attended by a total number of
1018 trainees. Important mushroom cultivation
inputs and literature were also distributed to the
trainees. At the end of each training programme
an interactive feedback session was conducted
so that any constraints faced by participants
with regards to mushroom cultivation can be
identified and necessary solutions were provided
by concerned scientist for successful mushroom
production (Fig. 3.2).

3. THI—UYl & dgd e HrRisH

gy 2023 @ SRM, YR SII—IUATST
(THRN—TAf—2023—24) Gcdh & d8d [Ha],
PuG AfRARI AR A S & el
& forw 13 wfdemr smafda feg o) o9 @
3 JAFT—DHUH 3R 10 3iTH—DhuH U IS,
GRTR, e, f3anT (Reverm), d, AR,
gfearerr (USiE) H Smasd fdhy Y iR @
1018 TfRTgRAl = 9T foram | ufiegall &1 AwRed
DI Tl & HEdyUl AT SR Aifgd Al faaRd
Py 1Y | S e sEieH @ o H Us
gexfded wiedd | mafora fear i arfe
AHH DI WAl & Fde H Uil & |re
3 aretl fsdl W 9T @ ugEE & S qd
3R A%l HIRH STed & fory Hefdd dsmf=id
SR MaIdH FAETT UeH fhe v (R 3.2) |

Fig. 3.2. Mushroom cultivation trainings under SP-SP
R 3.2. vadfi-vadl & aead gered ddl aleror




I ANNUAL REPORT 2023

4. Individual training programmes

Apart from this, trainings on specific mushroom
cultivation technologies are also organized by
the Directorate. In the year 2023, one training on
Shiitake mushroom cultivation was organized
which was attended by 2 participants. Moreover,
five trainings on cultivation technology of
Cordyceps were organized by the Directorate in
which total 29 trainees participated from states
like Himachal Pradesh, Bihar, West Bengal,
Chandigarh, Karnataka, Madhya Pradesh, Delhi,
Maharashtra, Uttarakhand, Punjab, Haryana,
Rajasthan, Andhra Pradesh, Uttar Pradesh
and Gujarat. It is a three days training where
participants are given first-hand information,
relevant literature, and practical demonstration
on Cordyceps mushroom cultivation. Due to
increasing demand of Cordyceps among masses,
such trainings are to gain more popularity in
the coming time. Quality spawn is foremost
requirement of mushroom  cultivation.
Directorate also conducts spawn production
trainings in which trainees are given firsthand
information and practical demonstration on
the process of quality spawn production. At
the beginning, they are also shown video films
on spawn production. A total number of 12
trainings on spawn production technology were
organized in which total 72 trainees participated.

5. Three months hands-on training programme

A hands-on training programme for three
months is organized by the Directorate which
aids the participants to experience all the
aspects related to mushroom cultivation. As,
mushroom cultivation is highly technical in
nature particularly button mushroom compost
production, spawn preparation along with various
crop management practices, such trainings are
critical to give the potential growers a necessary
practical experience. It helps in generating
skilled man power leading to high growth of
Indian mushroom industry. The trainees are
provided first-hand information and practical
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4. IRHITT UTETT HRIhY

gD 3rarrdn, feemer g1 fal¥re wered Wl
drenfifeal o ufdreror ff smafeg fey o 2|
99 2023 ¥, fRrerd A9SH B Wl TR Udh TiTor
smafora fopar o g 2 uferfirat = T
foram o | AT B, v g§RT freww @l
Wl dh-ile R gra ufReErr smaife feu Ty,
Rorad fearae uawr, f[9eR, 9f¥em §91e, d<is,
PACH, T U, facell, WERTE, SINES,
UoTrg, ERATUN, oA, M U, SR T
3R ISR I A A FHol 29 URRAT =1 9RT
forar | w9 faa=ia ufdreror & <181 uforfirt
P PSR TIHT B Wil TR Tde] SN,
TR A1fecd iR ATa8TRe Wee faar ST
2| SaT & 9 PISHST B el J B BRI
MM drel IHY H 39 dRE B UM @I 3R
31t ATBIFT el | 7ered @) Wdl & fory
NI & R R i e I GG T |
Ceerd Wi ST Wieror | marford dear
2 o ufregall &I I[orergel Wi ITe @l
YihaT IR U] SIHGRT iR aArasiRe ueH
fear Simar 2| goend # S Wi ST W
difear e Y fowe S €1 W9 Scured
ddh-ls TR Hol 12 UM e fhy T
RS @et 72 aRRiegsll =1 Wt fora |

5. A9 98I BT ATIeTRS UiRRTIT BTRIhT

e gRT OF #eF & oIy Ush MagiRe
aReroT GRiH  SmAfd fhar ST ® S
TRl B AIRRA @ WAl | GdRd |
UE3I BT WG PR H HBRIAT BT o | I,
AYReH @1 Wl Udhfd H ifda da-ral 2, e
wU ¥ dc AYReH Wl Idred, = o
TdEE gt & HYf W B AR, G
IATEDHI DI 3D ATGEING A9d a1 &
fo O f¥neror qewget €| 9% wRdg Ao
SN & Iod e & foly Hored AFg wfh
IO TR H AGE BT © | URegsii Bl dcd




experience of growing button mushroom and
other specialty mushrooms themselves. They are
delivered information and practical experience
in spawn production, compost and casing soil
preparation, farm design and structure, crop
management, harvesting, and post-harvest
management of various mushrooms such as
Button mushroom, Oyster mushroom, Paddy
straw mushroom, Milky mushroom and Shiitake
mushroom (Fig. 3.3).

During 2023, three such hands-on training
programmes were conducted in the DMR campus
from March to June, June to September, and from
September to December 2023 in which a total of
33 trainees participated from various states of the
country such as Delhi, Uttarakhand, Himachal
Pradesh, Haryana, Punjab, Uttar Pradesh,
Bihar, Rajasthan, Andhra Pradesh, Tamil Nadu,
Odisha, Kerala, Telangana, Maharashtra etc.
At the closing of the training, majority of them
were fully encouraged and prepared to start their
own growing unit for crop production, compost
production, and processing also.

-
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IR 3R 3 fA9IY HOred ST @ Uced
TSN AR ARG 39 Fa fBar S
2| S ded HIHH, IReR AYReH, S et
P WE I, W 3R AR AL BT IRy,
BT S8 IR AT, B UeeH, dhels AR
Pele P dC P UUT b aR H SIHBRI AR
AaEIR® 3r4a faar mar & (R 3.3)

2023 & SR, SIHAR URER ¥ A< A T,
S ¥ fadeR iR Rydar 9 fadar 2023 & A
T ATIRIRE feT0r Brishd rfa fhy T,
AT, HERTS 3Mfa & del 33 UiRiegall = wn
foram | uf¥tegor & |HOE R, S W STfer@Ter

Tl SATEH, WTE IcuTed MR JEHIT & foru
X dRE AR O R ANeH Shy Yo
P B U IR o

Fig. 3.3. Trainees of three months training endgaged in compost preparation

o3 3.3. d17 a1 @ gRErr 4 alEromeff @re dare svd gy




Y
I ANNUAL REPORT 2023

6. National Mushroom Mela-2023

The Directorate organized 26% National
Mushroom Mela 2023 on 10th September, which
was inaugurated and chaired by Dr. Vijay Singh
Thakur (Former Vice Chancellor, UHF Nauni).
Dr. Brajesh Singh (Director, ICAR- CPRI), Dr.
V.P. Sharma (Director, ICAR- DMR, Solan), all
the scientists and staff members of ICAR- DMR,
Solan (Fig. 3.4) also attended the programme.
Few staff members from AICRP centers also
attended the programme. The event was attended
by around 900 participants (farmers, mushroom
growers, students, input suppliers, etc.) from
various states of the country. An exhibition of
different mushrooms and improved technologies
along with value added products was also
organized by the Directorate in the Mela which
was visited by the participants.

6. NI HIRGH Hell—2023

feeme™ 7 10 fAdeR @1 264 ICER HIRRA
AT 2023 BT Ao fbar, RSTAdT Igare
AR segerr ©f favim Riw SR (W
geafa, quaws Arfl) 7 @ S gorr g
(Fraerp,  STeUNaR—AIUeRaNS), S 4.
Tl (FQerd,  SHINRIR—SIUHIR,  Wla),
JMSHTTIIR—SITHAR, A & |4 JSMd MR
W ¥e (FrF 3.4) W HRIHA H wMffeT 8Y |
BRIHHA H TIATSHIRIRUYT Bl & 7Y TIh Aa
A1 et gU | 9 BRI%H H <9 & Al rsi
A I 900 TR (fhaT, Hered IUTE,
BTF, 39Yc AMYfiiadl, 3mfe) = W forar| ol
H FIoee™ gRT Hogdiedd Scral & Are—wrey

faffr=1 9ereH 3Rk S ThIdhl BT U Ug3=
A g &1 g, e wfoal 5 gRT
e |

Fig. 3.4. Celebration of 26" National Mushroom Mela at ICAR-DMR, Solan

fa= 3.4. sgvav—Svgane,

In order to create awareness on various improved
technologies/practices of mushroom cultivation
to the participants, farm visit of the growing
units of the Directorate was conducted for the
participants. The exhibition also included the
stalls of various mushroom input suppliers,
mushroom and mushroom products’ producers,
packaging and machinery suppliers. The
participants were provided literature on spawn
production technology, cultivation of button
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Gt 7 267 el gored Aar

IR &1 99red @ Wl B fafrs S=1a
THID /YR & IR H SRl UgT HR-
& forg, afeifral & forg fcemery &1 gedl
SHIZAT BT BT SIRT AT fhar 74T | &
H fafr=1 Hered sIYe JMYfiiadiall, Hed 3R
ATHH SR & IATEHI, YD IR AT
AMYfapdiall & weid 9l e o | gl

P W IATEA ddhAid, fAfa= dsage & dgd




mushroom under different substrate, post-
harvest management, disease protection, etc.
The dignitaries addressed participants on
various aspects of mushroom cultivation such
as importance of quality spawn for mushroom
production, meeting the demand-supply gap
with increasing production, utilization of
agricultural residues for mushroom farming,
value addition to create innovative mushroom
products, utilization of spent mushroom
substrate by making compost, vermicomposting
etc. In the afternoon session, a Kisan Goshthi was
held to provide solution on various mushroom
farming related problems of the growers. These
were addressed by a panel of experts/ Scientists
of the Directorate.

Four progressive mushroom growers were also
recognized and awarded by the Directorate for
using innovative mushroom cultivation practices
and for promoting mushroom farming in their
own and fellow community thus providing
livelihood to rural youth and women. The
Directorate acknowledged their efforts in
encouraging their village youth, farmers and
farm women to take up mushroom cultivation
as an income generating enterprise. These
growers were recognized from different states
throughout the country and were felicitated by
the Directorate.

ANNUAL REPORT 2023 NG

T HIHH B Tl Bels b dIq Yaed, AT
GReT 3Mfe R AR yer fdhar | o
KAl = AR B WAl & (AW~ gl o
HIReH IcUTGA & [olq IO drel WIF & Hed
TEd IUTEH & A1 F—ATY[T BT TR, HLHH
B A b Y PN @Ry B IUAN, I~
TGRS 3Nfe I9IhR TN fhy Ty AereH
Heage PI SUAN R ARl @l Gaifed
BT | ]UER & FF H, IAUGHI P AYHH WAl
a7 AT @1 T8 o Fcemery &
faerEll /d=dl & Ud Ut = HaIfera fobar |

IR TR AYReH IATGH] bl A HLwHH
Wl ATl T SUANT DR AR U AR A1l
YT H A BT Wl Bl gerdr o AR 9
bR U0 gl 3R Afersil dl Arsifde
e B D oy fQened gR1 Argdn 3R
REHR fear war| Feened | s Ta &
Wl B AT Ford ITA & [T H AUAM & oy
AIcATed PR & D TATH DI WIHR T |
S TGP DI IR & A IR A FADBR
fReTery gRT A= foar T |
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Achievements of growers awarded with “Progressive Mushroom Grower” award

"garfaefier #9red Scuiee’ YREDIR U FHII IcUIqd] &1 Uil

|
Sh. Basanta Chiring Phukan

Sh. Basanta Chiring Phukan from
Jorhat  (Assam) started  oyster
mushroom production with 50-60 |
kg per day during 2001. Further, the
spawn production was taken up during 2004 for
self but now the commercial lab for spawn has
been established. He has used cold pasteurization
technique, cylinder method and hanging rope
for oyster mushroom cultivation. For spawn
production, both paddy and wheat have been
used. He has been recognized by various

T

A gqd R HH =
SIREe (rad) @ S 9da Rk
|H 1 2001 & IR U {7 50—60
fPeium™ & A1 RIS IR Bl
ITEA g (AT | $HS 37eldl, 2004
% IRM WA W IAEA Yo [har
TIT T, Afbd 9 WiH & forv arforas
YARTTAT T BT T8 2 | Salv JITIER
HIRRH B WAl & [y TSI UTRERIBRYT
J-p, Riciex fafdy iR =T &1 U
far 2| Wi S & forg am &R g
Sl BT SYANT fhar a1 8| HIeH @l

organizations for his work related to mushroom il 3R g ?’ﬁ_cb—&rq W q mﬁﬁ SEE
cultivation and popularization BM & forg =2 A= dereAl gRT A
—| Ell Tl—li£ 2 |—
| L
Sh. Anil Bhokare st ifrer AreR
_ qUl (HERTSS) & 571 AT AN o
Sh. Anil Bhokare from Pune 1995 3 RIS 25 FhaluTd ST
(Maharashtra) started oyster

mushroom growing in 1995 with a
production of 25 kg per day. Similarly,
spawn production was also initiated
during 1995. He is assisting other growers in
the area in oyster mushroom cultivation. Apart
from oyster mushroom production and spawn
preparation, he has developed and popularized
a number of value added products from fresh
and dried mushroom. Sh. Bhokare is also
manufacturing machineries and equipments
for mushroom cultivation in the region.

5

& A1 JAIERR AYTRA I T
far| s PR, WiE Idred
1995 & IR YH fbar T o |
I8 MR AT & Wl § &89 & I
SATEH] B TERIAT R V8 8| IRRCR
HIRH SATE 3R WH IR & TATdT,
IBiH Aol IR W HRH W Py A
gfefa Scral @1 fawRid iR Ah g9
21N AeR &7 F 7IHH B Wl B forg
T 3R SURRT Y 1 B 2 |
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Sh. Gowhar Ali Lone

Sh. Gowhar Ali Lone belongs to ;
Baramulla (J&k) and is growing
white button and oyster mushrooms
since 2007 and 2009 respectively. He
is producing more than 100kg mushrooms
daily. Apart from the fresh mushroom in the
market, he is also supplying the readymade
compost bags to the Govt. departments and
locals. He is also guiding the new mushroom
growers on various aspects. He has been
awarded by different organizations for his
work in mushroom.

L
st M srelt <=
3T TIIER 3Tell A IR (TTR—HeHR)
| g 3R PHHI: 2007 AR 2009 F ABE
g 3R JIRRER 93y ST W' ¢ |
g8 gfafes 100 fhar & 1fdrs 7ered
BT I PR X2 2 | IIOTR | Tl A3R6H &
3TATaT, I8 ARBNI fIRT SR I ATl &l
IR @1 & @7 3MYfd 1 o = 2| 98 Y
YA JTGh! Bl fAf~ el R Anie
N PR 2| 7IHH H 99D B B foy I
fafa= et gRT Fwfad favar T ©

—

|
Smt. Binita Kumari

Smt. Binita Kumari is growing button,
oyster, milky, paddy straw from 2012,
2011, 2014 and 2018 respectively with
a total production of 250-300 kg per
day. Since 2016, she is also producing
spawn and supplying to the mushroom
growers in the region. She is imparting training
to the rural women on production and value
addition of different mushrooms. During
this period she has been awarded by different
organizations for her work in mushroom.

—

sfrrcht fasfar ard —
A fS=IT |ART 2012, 2011, 2014
3R 2018 ¥ HHI: de, SN, GRR,
URTCll HHH ST RET 8, ST gl
ST Ui f&F 250—300 fHerm g |
2016 ¥, 98 WH &I Sared A )
B T 3R &F # HIeH SAGHI Bl IMft
ff BRI 2| I8 UTHIT Afgeren By fafr=
AYReH & ST 3R Hod Hae= BT HiRieor
T W 2| 39 SR AYSH H SHP B B
fov o< o= et grr wwifNa fear
T B | —
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7. Mera Gaon Mera Gaurav (MGMG) scheme

‘Mera Gaon Mera Gaurav’ scheme was launched
by Honorable Prime Minister on 25% July, 2015
on the occasion of 87 Foundation day of ICAR
specifying the scientists to adopt a particular
village for its overall development. This scheme
creates a direct interface between the stakeholders
and thus accelerates the lab to land process.
For scheme implementation, the Directorate
formulated two teams of scientists comprising of
six scientists in each team. Twelve villages were
adopted from Kandaghat block of district Solan.
These adopted villages were visited by concerned
teams of scientists and two- way interactions
were held with the villagers. In these interactions,
certain problems faced by the farmers were
discussed such as lack of irrigation water sources,
low availability of quality inputs, wild animal
menace etc. During the reporting year, 6 visits
were taken up by the teams and interacted with
approximately 110 farmers. These farmers were
interested in oyster mushroom cultivation for
which practical demonstrations on its cultivation
was given and around 100 Kg of spawn of
oyster mushroom was distributed to encourage
the farmers of the adopted villages (Fig. 3.5).
Village youth was encouraged to take up oyster
mushroom cultivation initially at a small scale
for the self-employment and they were suggested
that the mushroom cultivation technology
requires smaller initial investment and labour
comparatively. Telephonic interactions were also
done with the mushroom growers of adopted
villages under MGMG program at different
times.

Various activities were carried out with these
adopted villages and villagers participated
actively in various programmes and activities
organized by the Directorate. Around 15
farmers from adopted villages attended National
Mushroom Mela organized on 10t September
2023 at ICAR-DMR campus and they also

98

7. BT G AR TRT (TASITTAS) AT

"HRT TG AT NG AT AEAT U HA T
25 ells, 2015 I SMSWIY’R D 874 U
fead & raR R o 31 T off, o denfoat
Pl s9b T [Abg & forw e fa9y g a1
e o & forv fafde fvar ar o | I o
3 UHR TIRTITT & S99 ddb &l Ufshar ol
ST BRI B | Ao praaad & fore, fAeeme
T ISt Y a7 SF g8 O u-d S H
Bg de=ie IS I | T Gl & derare
e I IR 79 e ford M| denfaei ol
Tefed Sl gRT $9 e folw v et &1  RT
fpar Tar IR TN & A SIRWT dIdd
P T | o9 A H, feaEr & G 3
qrell {8 TR R =4 a5, o9 R4
STl Al B BHHI, YUl dlell A Bl DA
SUAEIT, STl SIHaRT &l WaxT affe | Rarfé
q9 & SR, SHT §1RT 6 &R fhT 7T 3R T
11oﬁwm#ff‘>waam%ﬁﬁa%ﬂélﬁﬁmm
IR HIRH B Wl § ofg g O, o9
T @) Wil R ragiiRe ueeq AU v iR
Mg fore 7T A & fhamE B dedred R
P foTU 3fIREX HI™H BT T 100 fhalrum™
wiq faaRa far = (R 3.5) | T & garsii
Pl WRGAR & oy e # 8Iic 1M W
IR HIRHH BT WAl B & oI wieriad
fpar T &k I gema fear mar b Aered
DI AT B qhAIb @ ol JeAAHD ©U A HH
IRMAe 99 iR =M P ravgedr Bl 2|
THSITUAST BRI$GH & ded g fofv U Tdi &
HIRH IUTED] I AT THT TR BT
R graeid 9 @ TS |

e forw v 9 wial | fafy= wfafafet o
T 3R U 7 f<ened g emfvTa fafi=t
SRIBGAl R WA & dfby w9 | unr
forar| e fow U A & AT 15 fHaE 9
10 IdER 2023 BT AMSHITIR—SITHIR TR
H AT T IR H Heol H T forar 3R 9
HRIPH b SR ARG U=l MR gt
H o e gul e forg wq ATl | Afgetre




attended the exhibitions and demonstrations
held during the program. Women in the adopted
villages were given lectures on nutritional
importance of mushrooms and demonstrations
on post-harvest management of mushrooms by
making mushroom pickle and drying to enhance
the shelf life of mushrooms. Under Central
government’s clean India campaign (Swachh
Bharat Abhiyan), the team visited the adopted
villages under MGMG and requested them to
create awareness on cleanliness and sanitation
of their houses, surrounding places and public
areas. The team briefed them on utilization of
agricultural waste in mushroom cultivation and
further on the use of Spent Mushroom Substrate
(SMS) for making compost. They were requested
to avoid single use plastic, proper disposal of
waste and thus keeping the environment clean.
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P AT P YV HEd W IR faar war
IR HIRd P HSRUT 3 ¢ & foTv 79red
BT SR FATHR AR YETBR HETg D dTg Taed
R UeIH fHar 7| &% WROR & WS IRA
A (Fe® IR AfIE) & dgd, SH A
THSIIGHAGIT @ d8d e foly Y IMEl &1 SRT
T QIR S9N 31U+ BRI, MU & I iR
ATdSIh &3l B Waesdl R Weodl & IR |
STRTRaehel UaT R &l 3R b | €9 o S
AIRGH B WAl H PV ARME & SYANT iR
Gre g B v Wie A Asdge (TAvHTN)
P STAN $ IR H TGN & | ST Uhd
ST dldl WiRed | g99, Hox BT Sfod
f9e™ 71 3R 39 UPR TATRUT B WS

G D1 AR Tbar 737 |

Fig. 3.5. Mushroom cultivation training and distribution of spawn under MGMG
o3 3.5. vooilvaell @ dgd wered @dl o1 HiREvr v €I &7 faavor
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8. Exhibitions and Demonstrations organized

The ICAR- Directorate of Mushroom Research,
Solan has organized three exhibitions in 2023
in the campus. On 28 February, 37% National
Science Day was celebrated in the Directorate
with the theme “Global Science for Global
Wellbeing” attended by around 50 school
students and SHEDS College students. Moreover,
National Mushroom Day and Kisan Diwas were
celebrated on 234 December where more than
20 farmers/ farm women, village youth attended
the celebration in the campus (Fig. 3.6) In
these events, participants were given firsthand
information with the help of exhibition on
different mushrooms, their varieties, improved
technologies, post-harvest management of
mushroom with value added products such as
mushroom cookies, chips, bhujia, dried powder,
mushroom candy etc. Demonstrations were also
given by the Directorate to the women farmers
on oyster mushroom cultivation and post-
harvest management under G-20 Women-led
development on 2274 March.

8. Uyl uqd y<zia smaifoa f&a

HPATU—GH FqAg™ Feened, dred A
2023 H URER ¥ T USRI+ &7 TS o
21 28 BRI BT Qe # 374d1 g fasm
TR F9RT 1, RTAH T 50 Thell BHET 3R
A Blelol & BIAT 7 9N T | 39 ¥,
23 fodaR @1 I 7ereH foa 3R feae
feqw w9 T, Tl 120 § SfYd feami/
o Afgarel, 7 & Jarsii 4 IRER J F9ARE
H 91T forar (Rr3 3.6) | 39 ATl H, Ufa™TRR
BT A= A3eH, 9@ B, I1d ddAldl,
A Rl e, Yior, I urssy, Ao
ST 3N O eI afdd IUTGl & AT HIwH
P Hels & 9 YO W UG P AGS ¥
T SHHRIT &1 T8 | (Feemer gRT 22 919 &l

S—20 AT Adcd A & d8d Alal fBAmi
BT IR FIRA I Tl 3R Belg b a8 D
weE 1R y&eie A1 fau g

Fig. 3.6. Exhibitions during National Science Day and National Kisan Day at ICAR-DMR, Solan

= 3.6. smgivav—Svgene, i d T fas feaw 3iiv g foarT feaa @
givrT geeifaar
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9. Documentaries

the reporting year, 527
documentaries on spawn production, white
button mushroom under natural condition,
cultivation technology of White button, Oyster,
Paddy Shiitake,
mushroom recipes were sold by the ToT section.
This generated revenue of Rs. 48,850 from 371
English and 18, 400 from sale of 156 Hindi
documentaries.

During video

straw, Milky mushroom,

10. Visitors and telephone calls attended by ToT
section

During the year 2023, 6508 people visited the
Directorate from various states of the country.
These visitors were given a tour of the farm
including composting yard, spawn laboratory,
crop protection, post-harvest lab, and transfer
of technology (ToT) section etc. The ToT section
attended to more than 1000 calls on landline
and more than 800 calls on mobile phones on
various queries related to trainings, cultivation
technologies and extension services provided by
ICAR- DMR, Solan.

11. Total mushroom production

During the year 2023, current scenario of
mushroom production was examined in the
country with the assistance of AICRP network
centers. It helps in investigating the state wise
mushroom production scenario and impact of
prevailing situations on the Indian mushroom
industry. The mushroom production has shown
increasing trend in the reporting year 2023.
The table 3.2 shows the state-wise mushroom
production in the year 2022-23. The production
is 314.84 thousand tons in 2022-23 with a 7.5 per
cent increase from the previous year (2021-22)
production (280.36 thousand tons).
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9. g

Raifé ad & SRM, &I o gRT Wi
IATEA, WPl Rl § Whe g HwH,
AhE g B WAl dheild, SRIER, URTe]
Ao, RRIere, 3o AYRed, AYReH doHl W
527 ISAT gearersl 9= MY | 371 USH geArer
D IbT F T, 48,850 BT oA UTG FaIT 3R
156 f2dl gaiferal &1 fd@! | 18,400 SU UG

gy |

10. S1BNET AT §RT AT DI IR SAIBIA
didd ®I faavor

qY 2023 & SRME < & A= T A 6508
AN W faenery &1 SRT fHAT| 39 S|
DI HUIRST AT, WA TANTTAT, HHA GReTT,
Helg SR TANTTAT 3R Wenfira! axdiaRor
(S1RATET) SITIRT NS |Zd BH BT QRT BRIAT
TAT| AT AN T dedlgd W 1000
31ferh Pfet 3R AGTSe TR 800 & 3IIfdH Bicii
Pl forAT | SMSATTIR—SIVHIR, AT gRT U
feu g ufdem, @ senfifeal ok faar
Jqref | Fefdd fafa= ue=l iR Hiersed B9 )
SR f&ar |

11. dcl HMOH Sdlad

¥ 2023 & SRM URARHRRYT -cad dal
P ARTIAT F <Y H AIHHA IATEH D acHA
aRgW B S B M| g8 ISFAR HIHA
IAeT URGYI R YR HIRH [T WR
Arper Rafodl & wwra & Sifg & # AQg
oAl g1 RAfST af 2023 # w#ered e
d gig @ gy <@ g g | drfer 32 ay
2022—23 H ITR—AR HIRRA IATGH DI Tl
21 o a¥ (2021—22) STET (280.36 BOIR
cd) ¥ 7.5 iR @1 gig & |rer 2022—23 H
IATGH 314.84 BOR 9 2 |
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Table 3.2. State-wise mushroom production in India (2022-23)
ArfrdT 3.2, ARA # ASYAR AIHA IATET (2022—23)

Production (000 tons)  State Production (000 tons)
Andhra Pradesh 0.06 Madhya Pradesh 2.12
Arunachal Pradesh 0.01 Manipur 0.04
Assam 1.65 Meghalaya 0.07
Bihar 35.60 Mizoram 0.08
Chbhattisgarh 16.79 Nagaland 0.16
Delhi 4.49 Odisha 34.50
Goa 8.86 Punjab 19.75
Gujarat 14.10 Rajasthan 19.96
Haryana 21.50 Sikkim 0.02
Himachal Pradesh 18.61 Tamil Nadu 14.90
Jammu and Kashmir 3.40 Tripura 0.16
Jharkhand 6.63 Uttarakhand 22.35
Karnataka 1.64 Uttar Pradesh 2341
Kerala 0.13 West Bengal 11.30
Maharashtra 32.55 India 314.84
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4, AICRP MUSHROOM CENTRES
4. QTS HIIRY g9 o

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

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

The old centres are

Coordinating Centres

1. ICAR Research Complex for NEH Region,
Barapani, Meghalaya

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

3. Punjab Agricultural University, Ludhiana,
Punjab

4. Tamil Nadu Agricultural
Coimbatore, Tamilnadu

University,

% & A= PR—STefary &3l 9 ATPp.argu.
—gH] AT [Feeery, AaT 3R g9d bal
# fIefa daamiie &1 T IR TRIR &
3R HAISET Y JoTTell & HIF—HATT HAHH Bl
A B & ©U H ABHT I B g,
RIS AR AT A TTET RIS
(TIMEANRNRYITH) Bl TSI GAIGYRT AT B SR
01.04.1983 dI Y IJFJAYN fQemed, Ao,
feArael Ueel (fTArae UQel) W Jreld @& 1
Y BT T o7 | SVHAR, A (TEdl) &
e aRAISHT & uRISHT FHadd & WU
# ft BRI HRA €| AICRP (AIReH) &7 SHIQY
ST qIeH el /eI, B SdTed |
HAOT @l & TRIDl, BAS GRel SRl AR
Pl & a8 DI dbid D AT gAY
TieToll BT FHEA SR IR SR 7, e
I U H GH B IAGA, IATGhdl AR
SYIRT ST 2 |

g9 H, R YRdA™ wAfdad gE gurR
IRASHT B8 dal & T IS ga | Rl
UIqYTT TS & SR, 11 3R IJH<T $g AR
9 eI ®g SIS 7Y 3R HolEIg &g &I gel
e T | gaHE W wRrSHRIRUITH & d8d 24
TIIID 3R 8 AEHNI ®g B R B 2 | T &

RN &%

I b

1. TISUd &3 & fog SnSHIweiR Srgem
GRER, IR, HelTerd

2. Ydi &3 AU dg, M), IRES & oy
MM ATYAR—3TTHITT TR

3. U9 Py fazafdencta, e, dere

dferg oY fawafdered,  drawcy,
SIEERELS]

S

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

6. CoA, Mahatma Phule
University, Pune, Maharashtra

7. Indira Gandhi Krishi Vishwa Vidyalaya,
Raipur, Chhattisgarh

Agricultural

8. Maharana Pratap University of Agriculture
and Technology, Udaipur, Rajasthan

9. CoA, Kerala
Vellayani, Kerala

Agricultural ~ University,

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

11. Orissa University of Agricultute and

Technology, Bhubaneswar, Odisha

12. Dr Rajendra Prasad Central Agricultural
University, Samastipur, Pusa, Bihar

13. College of Horticulture and Forestry, Central
Agril. University, Pasighat, Arunachal
Pradesh

14. Maharana Pratap Horticultural University
(MHU), RMRC, Murthal, Haryana

Cooperating Centres

15. Dr. Y. S. Parmar University of Horticulture
& Forestry, Nauni, Solan, Himachal Pradesh

New centres included during XII 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,
Mizoram
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21.

22.

23.

24,

ICAR Research Complex for NEH Region,
Tripura

ICAR-Central Inland Agricultural Research
Institute, Port Blair, A&N Islands

ICAR-Indian Institute of Horticultural
Research, Bangalore, Karnataka

CSKHPKY, Palampur, Himachal Pradesh

Co-operating Centres

25.
26.

27.

28.
29.

30.

31.

32.

ICAR-VPKAS, Almora, Uttarakhand

Sher-e- Kashmir University of Agri. Science
& Technology, Srinagar, J&K

Sher-e- Kashmir University of Agri. Science
& Technology, Jammu, J&K

Assam Agri. University, Jorhat, Assam

Sardar Ballabh Bhai Patel Uni. of Agri &
Tech., Meerut, Uttar Pradesh

Bidhan Chandra Krishi Viswavidyalaya,
Nadia, West Bengal

Sardarkrushinagar- Dantiwada Agri. Uni,
Dantiwada, Gujarat

Acharya N G Ranga Agricultural University,
Regional Agricultural Research Station,
Tirupati, Andhra Pradesh
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5. LIST OF PUBLICATIONS
5. UBIeHl &I gl

(i) Research papers

1.

106

Annepu, S.K., Sharma, V.P,, Barh, A., Kamal,
S., Shirur, M., Kumar, S., Bairwa, R K., Gupta,
S.,Gupta, M., Dutta, U.,, Summuna, B., Gupta,
D. and Kumar, R. 2023. Influence of Heat
Treatment and Solid-State Fermentation on
the Lignocellulosic Fractions of Substrates
Supporting Lentinula edodes (Berk.) Pegler
Cultivation: Implications for Commercial
Production. Fermentation, 9 (2):130. https://
doi.org/10.3390/fermentation9020130

Barh, A., Kamal, S., Sharma, V.P,, Sharma, K.,
Kumari, B. and Nath, M. 2023. Identification
and morpho molecular characterization
of low spore strain in oyster mushroom.
Molecular Biology Reports , 50:5029-5038.

Barh, A., Sharma, K., Nath, M., Kamal, S. and
Sharma, V.P. 2023. Expeditious method for
genomic DNA extraction from mushroom
mycelium for downstream applications.
Agricultural Research Journal, 60 (1): 153-
157.

Barh, A., Sharma, V.P, Annepu, S.K,
Kumari, B., Kamal, S. and Kumar, A. 2023.
Estimation of genetic diversity for inter-
specific hybridization in Pleurotus spp.
Vegetos https://doi.org/10.1007/s42535-
023-00575-8

Bijla, S. and Sharma, V.P. 2023. Economic
Analysis of Shiitake Mushroom Cultivation
as an Agribusiness Enterprise in India.
Economic Affairs, 68 (2): 1101-1106.

Bijla, S. and Sharma, V.P. 2023. Status of

10.

11.

mushroom production: Global and national
scenario. Mushroom Research, 32 (2): 91-98.

Kumar, S., Kaundal, K., Sharma, S., Rao, A.
and Sharma, V.P. 2023. Morpho-cultural,
biochemical and molecular characterization
of a pigment producing Cordyceps militaris
(Strain DMRO-1164). Mushroom Research,
32(1): 57-66.

Mala, A., Kamal, S. and Attri, B.L. 2023. A
Review: Health Benefits and Quality Value
of Mushroom. International Journal for
Multidisciplinary Research, 5 (4): https://doi.
org/10.36948/ijtmr.2023.v05i04.4841.

Nath, M., Barh, A., Sharma, A., Verma,
P, Bairwa, R.K,, Kamal, S., Sharma, V.P,
Annepu, S.K., Sharma, K. Bhatt, D,
Bhatt, P, Gupta, D. and Singh, R.K. 2023
Identification of eight high yielding strains
via morpho-molecular characterization of
thirty-three wild strains of Calocybe indica.
Foods, 12 (11):2119.

Neeraj, Siddiqui, S., Srivastava, A., Bindu,
Pather, AXK. 2023.
and functional properties of starch from

Physico-chemical

stored potato: effect of anti-sprouting
treatments. Journal of Food Measurement
and Characterization 17, 2224-2232 2023.
https://doi.org/10.1007/s11694-022-01749-
9

Saifi, S.K., Passricha, N., Tutejam R., Nath,
M., Gill, R, Gill, S.S. and Tuteja, N. 2023.



12.

13.

14.

15.

OsRuvBLla DNA helicase boost salinity
and drought tolerance in transgenic indica
rice raised by in planta transformation.
Plant Science, 335: 111786.

Sharma, N., Ganjoo, A., Gairola, S,
Srivastava, A., Singh, D, and Babu, V. 2023.
Two commercially important culinary
mushrooms; Pleurotus spp. and Lentinula
spp- And their cultivation potential on
lignocellulosic waste from aromatic plants.
Vegetos, 36 :52-61.

Sharma, P, Thakur, M. Kamal, S.
Chauhan, A., Dev, H. and Gupta, R. 2023.
Transcriptome Analysis for gaining insight
into Gingerol Biosynthesis and MAPK-
Dependent Hormonal Signaling Pathway
Involved in Resistance Mechanism in
Fusarium Wilt Tolerant Ginger (Zingiber
officinate Rosc.) Produced through In
vitro Mutagenesis and Selection. Journal of
Plat Growth Revolution. doi.org/10.1007/
s00344-023-11078-w

Srivastava, A., Attri, B.L., Arora, B., Kamal,
S. and Sharma, V.P. 2023. Development of
Vitamin D and Protein Rich Energy Bar
with Mushroom. Asian Journal of Dairy and
Food Research, 42 (1): 103-109) doi: https://
arccjournals.com/journal/asian-journal-of-
dairy-and-food-research/DR-1817.

Verma, P, Nath, M., Sharma, A., Barh, A,,
Kamal, S., Sharma, V.P. and Kumar, A. 2023.
Comparative evaluation of different spawn
substrates on the growth and yield of oyster
mushroom. Mushroom Research, 32 (1): 41-
49.
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(ii) Technical/popular articles

1. Reetu Verma. 2023. Oat (Avena sativa L.): A
Lesser Known Cereal with Well Recognized
Nutritional Potential. Epidemiology and
Public Health, 1 (2): 1017

2. Praveen Kumar Yadav, Reetu Verma,
Shashikumara P, D Sandeep Raja, and
Jyotsna Srivastava. 2023. Kalanamak Rice
(Oryza sativa L.): An aromatic rice landrace
of eastern U.P, India. Food and Scientific
Reports, 4 (5): 61-69.

(iii) Technical bulletins/folders : Nil
(iv) TV programme

Dr V.P. Sharma, Director, ICAR-DMR, Solan
participated in three DD Kisan live programme
on 20 January, 19t May and 22"¢ December,
2023.

(v) Paper presented in symposia/conference/
workshops attended

1. Attri, B.L. Postharvest processing of
mushrooms: Way to extend shelf life of
mushrooms. Presented keynote lecture in
Indian Mushroom Conference w.e.f. 18-19
August, 2023 held at Kerala Agricultural
University, Vellayani.

2. Attri, B.L., Srivastava, A., Sharma, V.P. and
Arjun, A.D. Shelf-life and quality of oyster
mushroom (Pleurotus ostreatus var. Florida)
affected by pre-treatments and packaging.
Oral presentation in Indian Mushroom
Conference w.e.f. 18-19 August, 2023 held
at Kerala Agricultural University, Vellayani.

3. Attri, B.L. Postharvest management and
value addition of mushrooms. Presented
keynote lecture in India Mushroom
Summit-2023 w.e.f. 20-22 Nov., 2023 held at
Delhi University.
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Sharma, V.P. Transformation of Indian
Mushroom Industry - Prospects and
Challenges. Delivered presidential address
and theme lecture in Indian Mushroom
Conference w.e.f. 18-19 August 2023 at
CoA, Vellayani, Kerala.

Sharma, V.P. Delivered an expert lecture on
Technological Advances and Innovation
for Mushroom Production in International
Webinar series organized by MANAGE,
Hyderabad on 26" Oct., 2023.

Sharma, V.P. Indian Mushroom Industry -
Status and Way Forward. Presented keynote
lecture in India Mushroom Summit-2023
w.e.f. 20-22 Nov.,, 2023 held at Delhi
University.

Sharma, V.P. Delivered a keynote lecture
on Status of Indian Mushroom Industry
and Nutritional Value of Mushrooms in
National Seminar on Plant Biodiversity
for Food Nutrition and Health Security in
North-West Himalayas organized by Indian
Society of Plant Genetics Resources, New
Delhi at Shoolini University w.e.f 27-28
November 2023.

Singh, A.K. and Reetu. 2023. Disease
Screeningand Performance of Dual-purpose
Barley in Food-feed Crop Improvement. In:
International Conference on Feeding the
Future through Sustainable Eco-friendly
Innovations in Rangeland, Forages and
Animal Sciences held at UAS Bangalore
during December 02-04, 2023,. p. 108.

Dr V.P. Sharma, Dr Shwet Kamal, Dr Anil
Kumar and Dr Manoj Nath attended XXV
Annual Workshop of All India Coordinated
Research Project on Mushroom held at

10.

Sher-e-Kashmir University of Agricultural
Sciences & Technology Srinagar (J&K)
during 15-16 June 2023.

Dr Shwet Kamal and Dr Anil Kumar
attended India Mushroom Summit-2023
held at Delhi University during 20-22 Nov
2023.

(vi) Book Chapter:

1.

Anil Kumar Dixit, Biswajit Sen, Shweta
Bijla, Sanjit Maiti, Babita Kathayat. 2023.
Contribution of Wheat in Global Food
Security in Changing Climatic Conditions.
Challenges Ahead and Coping Strategies.
Wheat Science. (Ed. 1). Taylor and Francis.
CRC Press. E-Book ISBN9781003307938.

Reetu, Maharishi Tomar, Manoj Kumar
and D Seva nayak. 2023. Role of Phenolic
Metabolites in Salinity Stress Management
in Plants. In: Plant phenolics in abiotic
stress management, Springer publisher pp.
353-368.

Reetu Verma, Maharishi Tomar, Mitali
Mahajan, Praveen Yadav, Anita Rana, and
D. Seva Nayak.2023. Exploiting Integrated
Breeding Strategies to Improve Salinity
Tolerance in Crop Plants. In: Salinity and
Drought Tolerance in Plants, Springer
publisher pp. 315-332.

Seva Nayak Dheeravathu, S Srividhya, R
Swarna, S Avinash, G Rajesha, K Venkatesh,
Reetu, Tejveer Singh, Nilamani Dikshit
et al. 2023. Crop Plants and Grasses as
Potential Phytoremediators: Physiological
Perspectives and Efficient Mitigating
Strategies. Salinity and Drought
Tolerance in Plants, Springer publisher pp.
465-490

In:



(vii) Event organized:

1. Indian Mushroom Conference-18-19
August 2023 at College of Agriculture,
Kerala Agricultural University,
Vellayani, Kerala

Mushroom Society of India (MSI), Solan
in collaboration with ICAR-Directorate of
Mushroom Research, Solan and AICRP on
Mushroom, College of Agriculture, Kerala
Agricultural University, Vellayani organized
Indian Mushroom Conference on the theme
“Mushroom Diversity and Diversification:
Opportunities and Challenges" at College of
Agriculture, Vellayani, Thiruvananthapuram on
18-19 August 2023 (Fig. 5.1).

Fig. 5.1. Indian Mushroom Conference-2023 at
CoA, KAU, Vellayani on 18-19 August 2023

2. G-20Leaders’ Spousevisitheld atNASC
Complex, New Delhi on 9th September,
2023

G-20 Leaders’ Spouse visit was held on 9th
September 2023 at NASC Complex, New
Delhi. ICAR-DMR, Solan put up an exhibition
and showcased the technologies of different
mushrooms developed by the Directorate
(Fig. 5.2).
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Fig. 5.2. Dr. Himanshu Pathak, Secretary (DARE) & DG (ICAR) visiting the stalls for G-20
Leaders’ Spouse visit
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6. APPROVED ON-GOING RESEARCH PROJECTS
6. ¥Ipd dd 21 JTHATT URAISAIG

On-going Research Projects of ICAR-DMR, Solan (H.P.) for the year 2023

Institute

Code

Researchers

Tentative Cost
of the Project
(Rs. in lakhs)

as provided by
the concerned

Scientists

Period/
Remarks

DMR- Standardization of Dr. V.P. Sharma, Project

2021-1 substrate formulations for | Leader
mushrooms
Refinement of existing Dr. Shwet Kamal, PI April, 2021
technologies and Dr. Satish Kumar, Co- t’o
domestication of some PI Rs.64.00 lakhs March
novel mushrooms Dr. Anil Kumar, Co-PI 2004 ’

Dr. Manoj Nath, Co-PI
Dr. Anarase Dattatray,
Co-PI

Dr. Shweta Bijla, Co-PI

DMR- Genetic improvement of | Dr. V.P. Sharma, Project

2021-2(1) | mushroom Leader
Development of potential | Dr. Shwet Kamal, PI April, 2021
strains in button Dr. Rakesh Kumar Rs.70.26 lakhs to
mushroom (Agaricus Bairwa, March,
bisporus) Co-PI (w.e.f. 3.1.2023) 2024

DMR- Development of potential | Dr. Manoj Nath,

2021-2(2) | strains in Pleurotus spp PI (w.e.f. 21.08.2022) April. 2021
and Lentinula edodes and | Dr. Manoj Nath, 2y
Flammulina velutips Co-PI (upto M:;ch

20.08.2022) 2004 ’
Dr. Shwet Kamal, Co-
PI
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of the Project
Institute Researchers (Rs. in lakhs) Period/
Code as provided by =~ Remarks
the concerned
Scientists
DMR- Development of potential | Dr. Manoj Nath, PI
2021-2(3) | strains in Volvariella '
volvacea, Calocybe indica Dr. Satish Kumar, Co- April, 2021
and Macrocybe giganteum Pl to March,
Dr. Anil Kumar, Co-PI 2024
DMR- Crop Protection in Dr. V.P. Sharma, Project
2021-3 mushroom Leader August,
DMR- Development of resource | Dr. Satish Kumar, PI 15.31 lakh 2021 to
, , .31 lakhs
2021-3(1) | efficient technologies for
the management of major July, 2023
insect/pests of mushrooms
DMR- Re-defining Dr. Anil Kumar A
: : : ugust,
2021-3(2) epldemiologlczl 2021 to
parameters an
management approaches Rs:36.50 lakhs July, 2024
for major mushroom
pathogens
DMR- Development of Novel Dr. Anuradha
2021-4 Value Added Products Srivastava, PI August,
from Selected Medicinal | Dr. B.L. Attri, Co-PI Rs.25.45 lakhs 2021 to
Mushrooms Dr. Anarase Dattatray July, 2023
Arjun, Co-PI
DMR- Application of Solar energy | Dr. Anarase Dattatray, August,
2021-5 in mushroom drying PI Rs.1.60 lakhs 2021 to
Dr. BL Attri, Co-PI July, 2023
DMR- Impact assessment of Dr. Shweta Bijla, PI August,
2021-7 selected technologies Rs.4.10 lakhs 2021 to
developed by ICAR-DMR July, 2024
DMR- Development and analysis | Dr. B.L. Attri, PI April, 2023
2023-1 of meat analogues from Dr. Anuradha Rs.22.50 lakhs | to March,
different mushrooms Srivastava, Co-PI 2025
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7. CONSULTANCY AND ADVISROY SERVICES

7. RIS 3R AAEPR AdIY

During 2023, advisory services were given by
ICAR-DMR, Solan through website, mobile apps,
e-mails, telephones and face to face interactions
on various aspects of mushroom cultivation,
training and marketing. On an average there
were about 20-25 queries per day received
either by mail/phone/personal visits which were
replied. The majority of queries were related to
training programmes under various components
followed by mushroom cultivation, spawn and
marketing of mushrooms. Group of farmers
from several parts of the country and students
from various educational institutions visted the
directorate during 2023 and they were briefed
about various facilities and services rendered
by ICAR-DMR, Solan. More than 6500 farmers,
students and other visitors were attended at
transfer of technology (ToT) section of the
Directorate. The details of the visitors have been
given in table 7.1.

2023 & GRM, YWHIATI—GH ATEHM
fCener, Ay §RT AH & Wdl, JreTor
3R fauord & A= dgegell &R devTse, HiaTsd
VY, 3—Hdl, T 3R MHA—ATH draad &
AT TA8PR Jd10 <f T | ufafes iga
T 20—25 U el /B / AKITd ATl
P AETH | W BT O SHer SR fear S
off | MBI U AIRH B Wall, WA 3iR
7ored @ fauoe afed faf= gedl & d'd
TfeToT BRIGAT W Hefdd o | < B b R
H fPaml & 9g &R faf= el wvermsi
P BT F 2023 B ERME T BT SRT fHar
R T2 IMSUTTIR—SITHIR, Fiod gRT IS
DI S dTell A=t Glaemaii sk Jamil & I |
STH®RY & T8 | 9T & WenfiraT gwdiaRor
(SIRMTEY) STTMTT H 6500 | 31® fhaAml, Bl

3R =1 SMgdl ° W foRaT| JRIgdi &
faRor arferer 7.1 # fam 2|

Table 7.1. Individual and group visits in ICAR-DMR, Solan during 2023
AIfADT 7.1. 2023 S IR ATSHIYIIR—IITHIR, Fidd A ARBIA MR FE SR

S. No. | Visitors’ detail Number of visitors
1. Farmers from Solan, Himachal Pradesh 70
2. Farmers from Gujarat 66
3. Farmers Solan, Himachal Pradesh 05
4. Farmers from Mandi, Himachal Pradesh 32
5. Visitors from Sirmour, Himachal Pradesh 51
6. Students from Tamil Nadu Agricultural University, TN 115
7. Farmers from Maharashtra 53
8. Students from Nauni University, Solan, Himachal Pradesh 05
9. Farmers from KVK Kandaghat, Himachal Pradesh 27
10. Students from Government Senior Secondary School (GSSS) 71
Chamian, Solan, Himachal Pradesh

11. Farmers from, Hamirpur, Himachal Pradesh 14
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12. Students from GSSS Chamian, Solan, Himachal Pradesh 41
13. Visitors from Gujarat 46
14. Imayam Institute of Agriculture and Technology (IIAT), TNAU 111
affiliated
15. Visitors from Rajasthan 52
16. Students from GSSS, Sirmour, Himachal Pradesh 62
17. Students from GSSS, Pabiyana, Himachal Pradesh 42
18. Farmers from Haryana 121
19. Students from TNAU (Tamil Nadu Agricultural University), Tamil 111
Nadu
20. Students from TNAU, Tamil Nadu 66
21. Visitors from Delhi 25
22. Farmers from Punjab 54
23. Students from GSSS, Kandaghat, Himachal Pradesh 26
24. Students from TNAU, Tamil Nadu 109
25. Students from Una, Himachal Pradesh 45
26. Students from GSSS, Mandi, Himachal Pradesh 47
27. Students from GSSS, Sandhu, Theog, Himachal Pradesh 18
28. Students from SHEDS College, Solan, Himachal Pradesh 32
29. Farmers from KVK Kandaghat, Himachal Pradesh 33
30. Farmers from Raipur, Chhattisgarh 64
31. Farmers from Karnal, Haryana 26
32. Visitors from Kangra, Himachal Pradesh 05
33. Students from TNAU, Tamil Nadu 115
34. Students from TNAU, Tamil Nadu 83
35. Farmers from Bilaspur, Himachal Pradesh 30
36. Students from TNAU, Tamil Nadu 122
37. Students from TNAU, Tamil Nadu 71
38. Students from TNAU, Tamil Nadu 84
39. Students from TNAU, Tamil Nadu 76
40. Students from TNAU, Tamil Nadu 210
41. Students from TNAU, Tamil Nadu 64
42. Students from TNAU, Tamil Nadu 35
43. Students from Sri Karan Narendra Agriculture University, Jobner, 125
Rajasthan
44. Students from College of Agriculture, Nauni University, Himachal 22
Pradesh
45. Students Chandigarh Government College , Chandigarh 06
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46. Visitors from Kangra, Himachal Pradesh 05
47. Students from Indira Gandhi Krishi Vishwavidyalaya, Raipur 63
48. Farmers 33
49. Students from TNAU, Tamil Nadu 47
50. Farmers from Chail, Himachal Pradesh 15
51. Students from Indira Gandhi Krishi Vishwavidyalaya, Raipur 50
52. Farmers from KVK Kandaghat, Himachal Pradesh 20
53. Visitors from Delhi 05
54, Students from GSSS, Dol Ka Jubbar, Himachal Pradesh 58
55. Visitors from Chhattisgarh 42
56. Students from GSSS, Solan, Himachal Pradesh 26
57. Visitors from Chhattisgarh 65
58. Visitors from Uttarakhand 05
59. Visitors from Chhattisgarh 45
60. Students from TNAU, Tamil Nadu 63
61. Visitors from Jaipur, Rajasthan 46
62. Visitors from Rajasthan 50
63. Farmers from KVK Kandaghat, Himachal Pradesh 37
64. Visitors from Rajasthan 06
65. Visitors from Punjab 05
66. Visitors from Chhattisgarh 49
67. Students from TNAU, Tamil Nadu 46
68. Farmers from Panchkula, Haryana 20
69. Students from Mahatma Gandhi Chitrakoot Gramodaya 10
Vishwavidyalaya, Madhya Pradesh
70. Farmers from KVK Kandaghat, Himachal Pradesh 16
71. Students from UHF Nauni, Himachal Pradesh 37
72. Visitors from Maharana Pratap Horticultural University (MHU), 10
Murthal, Haryana
73. Visitors from KVK Nasik, Maharashtra 28
74. Farmers from Panchkula, Haryana 05
75. Visitors from Uttarakhand 40
76. Farmers from Pinjor, Haryana 05
77. Farmers from Odisha 18
78. Farmers from Badu Sahib, Himachal Pradesh 25
79. Farmers from Dharampur, Himachal Pradesh 05
80. Farmers from KVK Kandaghat, Himachal Pradesh 30
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81. Visitors from Tripura 07
82. Farmers from Chaupal, Himchal Pradesh 08
83. Visitors from Nasik, Maharashtra 19
84. Visitors from Jammu 05
85. Farmers from KVK Kandaghat, Himachal Pradesh 31
86. Visitors from Solan, Himachal Pradesh 06
87. Visitors from Shimla, Himachal Pradesh 06
88. Visitors from Sirmour, Himachal Pradesh 16
89. Visitors from Bilaspur, Himachal Pradesh 12
90. Visitors from ATMA Bilaspur, Himachal Pradesh 27
91. Visitors from Chandigarh 50
92. Visitors from Jaipur, Rajasthan 50
93. Visitors from Karnal, Haryana 21
94. Visitors from Rajgarh, Himachal Pradesh 44
95. Students from Government Senior Secondary School (GSSS) 50
Chamian, Solan, Himachal Pradesh
96. Farmers from Sirmour 52
97. Farmers from KVK Kandaghat, Himachal Pradesh 26
98. Farmers from KVK Kashmir 75
99. Farmers from JICA Mandi, Himachal Pradesh 14
100. | Farmers from KVK Kashmir 75
101. | Students from Government Senior Secondary School (GSSS) Kasauli, 70
Himachal Pradesh
102. | Visitors from Delhi 09
103. | Students from National Finishing and Cookery Institute (NFCI) 45
Solan, Himachal Pradesh
104. | Farmers from KVK Kandaghat, Himachal Pradesh 15
105. | Visitors from Karnal, Haryana 06
106. | Students from Government Senior Secondary School (GSSS) 71
Saolgara, Himachal Pradesh
107. | Visitors from Karnal 05
i. Total group visitors 4533
ii. Number of individual visitors 1980
iii. Total visitors (2023) 6513
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Details of TEFRs prepared by ICAR-DMR,
Solan (HP)

Techno Economic Feasibility Reports (TEFRs)
for 2023:

One hundred thirty two numbers (132 Nos.)
Techno-Economic Feasibility Reports (TEFRs)
for setting up of Mushroom Units of 20, 50, 100,
200, 500, above 500 Ton per annum capacity of
growing units of white button, Button mushroom
compost production, Spawn production, Oyster,
Ganoderma, Shiitake, Cordyceps, processing
units etc. have been prepared for mushroom

growers/firms from different parts of the country
(Table 7.2).

AISHTIMR—STA3R, Aied  (Tahl) grRr
IR AFTHAR BT faaxor

2023 & foIu de-iel enfefe wggriar Rurd
(GEREZEIN

qhe ded, gcd AT Bl dedl shIsal Bl
gfd 99 500 ©F &Hal W $HUR 20, 50, 100,
200, 500 I HIHH SHISAT B WIUAT & foIv
UHh Al < Fa) (132 &) dheia—ndd
Faeriar Rue (SE3UHaR) <91 & fafir=T ==l
J HIHH IAEH /BT b U Wre Sdred,
I STeH, ATIveR, reH!, Rrerd, difewsd,
JHWHRUT SHISAT 3G IR B TS & (ATferar
7.2) |

Table 7.2. Techno Economic Feasibility Reports (TEFRs) for 2023
arfaraT 7.2. 2023 @ fau aaa anfife cagsriar Ruid (AETwam)

S.No. Name & address

Block Rait, Distt. Kangra (H.P.)

1. |Mr. Bhuwnesh Kumar Spehia, S/o Sh. Om
Parkash Village Chhal, PO & Tehsil Harchakian,

Details

100 TPA White Button Mushroom
Growing+Compost production Unit

2. | M/s.Coon Fresh Agro Farm, Mr. Sharafudheen,
Kottarathodi House, PO: Thiruvegappura, via
Pattambi, Palakkad District, Kerala- 679304

36 TPA White Mushroom

Growing Unit

Button

Karnal (Haryana)- 132114

3. |Mr. Sandeep Sharma, S/o Sh. Om Prakash,
VPO Staundi, Tehsil Gharaunda, District

50 TPA White Button Mushroom

Growing Unit

Patna (Bihar

4. | Sh. Umesh Kumar, Chhotaki Kopa, Naubatpur,

20 TPA White Mushroom

Growing Unit

Button

Kangra (H.P.) - 176201

5. | Mr. Rajni Kant, S/o Sh. Surinder Kumar, Village
Nakki, PO Baduhi, Tehsil Nurpur, District

500 TPA White Button Mushroom

Compost production Unit

6. | Mr. Sandeep Kumar Yadav, S/o Sh. Bhale Ram
Yadav, Near Indian Gas Godown, Dhana Road,
Dadri Gate, Bhiwani (Haryana) - 127021

50 TPA White Mushroom

Growing Unit

Button

7. |-do- 20 TPA Spawn Production Unit
8. -do- 500 TPA White Button Mushroom
Compost production Unit
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S.No. Name & address Details
9. |[M/s. MOM’S NUTRICION, Ms. Shilpa|130 TPA White Button Mushroom
Nanjappa.M.& Mr.N.M. Nandish Kumar, | Growing+Compost production Unit
House No - 175, Vanivilas Layout, Vijaynagar
2nd Stage, Abhishek Circle Road, Mysore,
Karnataka. 570016
10. |Sh. Rajinder Singh, Village Kunthal Pashog,|20 TPA White Button Mushroom
PO Negipool, Tehsil Rajgarh, District Sirmour | Growing Unit
(H.P) - 171226
11. |Mr. Janardhan, Village Sawana, P.O. Dahan, |20 TPA White Button Mushroom
Tehsil Rajgarh, District Sirmour (H.P.) - 173101 | Growing Unit
12. | M/s. Kangwal Mushroom Plant, Ms. Manisha, | 500 TPA White Button Mushroom
W/o Sh.Sukhnandan, Kathgarh Road, Near | Compost production Unit
Shiv Mandir, Kangwal, Ambala, Haryana -
134003
13. |Mr. Manjeet Singh, Ward No.10, Pahrawar |78 TPA White Button Mushroom
to Kheri Sadh Road, Behind Govt. Sen. Sec. | Growing Unit
School, Pahrawar, District Rohtak, Haryana -
124021
14. | M/s. Mushilicious Private Limited, Mr. Saket | 250 TPA White Button Mushroom
S/o Sh.Shailendra Kumar Sinha and Ms. | Cultivation (Growing+compost
Gunjan Srivastava D/o Sh. Vibhuti Bhushan | production) Project
Srivastava, J-903, Tower J, 9th floor, Golden
Palm, Sector-168, Noida, Uttar Pradesh, India,
201306
15. |Mr.Surender Kumar, S/o Sh. Phool Chand,|20 TPA White Button Mushroom
V.PO. Garhi Kotaha, Tehsil Raipur Rani, | Growing Unit
District Panchkula (Haryana) - 134204
16. | Mr. Akshay Sharma, Village Chandpur, Tehsil |64 TPA White Button Mushroom
Haroli, Distt. Una (H.P.) Growing Unit
17. | -do- 500 TPA White Button Mushroom
Compost production Unit
18. | -do- 20 TPA Spawn Production Unit
19. |M/s. Gill Mushroom Farm, Mr. Lakhwinder |36 TPA White Button Mushroom
Singh Village Maneli, Tehsil Khamano, District | Growing Unit
Fatehgarh Sahib, Punjab
20. |-do- 500 TPA White Button Mushroom
Compost production Unit
21. |-do- 20 TPA Spawn Production Unit
22. | Mrs. Savitri, W/o Sh.Rajender, VPO Durjanpur, | 20 TPA  White Button Mushroom

Tehsil & District Hisar, Haryana, 125052

Growing Unit
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S.No. Name & address Details

23. | Mr. Kalam Singh, S/o Sh. Khyali Ram, VPO |50 TPA White Button Mushroom
Barwa, District Dehradun (Uttarakhand) Growing Unit

24. | Mr.Subhash Chand, S/o Sh. Phool Chand,|500 TPA White Button Mushroom
V.P.O. Garhi Kotaha, Tehsil Raipur Rani, | Compost production Unit
District Panchkula (Haryana) — 134204

25. | Mrs. Neelam Kumari, W/o Sh. Suresh Kumar, |20 TPA White Button Mushroom
Village Brahamapur, Ward No.3, Tehsil | Growing Unit
Ghanari, District Una (H.P.) - 1767213

26. | Mr. Deepak Singh, S/o Sh. Onkar Singh, Village | 20 TPA White Button Mushroom
Hagwal, PO Lodhwan, Tehsil Indora, District | Growing Unit
Kangra (H.P.) - 176201

27. | M/s.Green Tech Agro, Mr. Ajit Kumar, Samana, | 200 TPA White Button Mushroom
Basatpur Village, Hapur District, Uttar Pradesh | Cultivation (Growing+compost

production) Project

28. |Mr. Yogesh, Village Saharmalpur, Tehsil|720 TPA White Button Mushroom
Samalkha, District Panipat, Haryana Compost production Unit

29. |M/s. Galaxy Mushroom Farm, Mr. Ankit|20 TPA White Button Mushroom
Dubhan, S/o Sh. Jagbir Singh, Behind New Bus | Growing Unit
Stand Uchana, District Jind, Haryana

30. | Mr. Shamsher Singh, Village Sullar, PO Ballana | 100 TPA White Button Mushroom
District Ambala City, Haryana-134003 Growing+compost production Project

31. |Agri Station Farmers Producer Company|200 TPA White Button Mushroom
Limited, Sadikpur, Tehsil Bilari, District|Cultivation (Growing+compost
Moradabad (U.P.) - 202414 production) Project

32. | Mr. Biresh Kumar, Village Kanswali (Kandholi), | 50 TPA White Button Mushroom
P.O. Manduwala, Via Prem Nagar, District | Growing Unit
Dehradun (Uttarakhand) - 248007

33. |M/s. Divya Rudra Mushroom Farm, Thakur |45 TPA White Button Mushroom
Vijay Singh, VPO Khouda, Sub Tehsil Tihra, | Growing Unit
District Mandi, Himchal Pradesh- 175026

34. | Mr. Rajesh Makanwal, Village Lower Maken, |20 TPA White Button Mushroom
PO Ootpur, Tehsil Lad Bharol, District Mandi | Growing Unit
(H.P) - 175016

35. | Mr. Subrata Majumdar, Mouja-Badili Thana- |50 TPA White Button Mushroom
Venkatapellam, Odisha Growing Unit

36. |Mr. Pradeep Kumar, Village Nirsu, PO |20 TPA White Button Mushroom
Duttnagar, Tehsil Rampur Bushahr, District | Growing Unit
Shimla (H.P.) - 172001
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S.No. Name & address Details
37. | M/s. R B Foods and Travels, Mr. Ankit Rautela | 720 TPA White Button Mushroom
and Mr. Tarun Rautela, Village Basantpur, | Compost production Unit
PO Madanpur, Gaulapar, City Haldwani, Dist
Nainital 263139 Uttarakhand
38. | Mrs. Kamla, W/o Sh. Prakash Chand, Sumti |20 TPA White Button Mushroom
Deonghat, Tehsil & District Solan (H.P.) Growing Unit
39. |Mrs. Neelama Kumari, W/o Sh. Pushap Raj, |20 TPA White Button Mushroom
Village Bakhalwar, PO & Tehsil Thunag, | Growing Unit
District Mandi (H.P.) — 175048
40. |Mr. Sahib Sharma, S/o Sh. Mukesh Kumar|365 TPA White Button Mushroom
Sharma, H. No. 20/D, Subhash Nagar, Mandi | Cultivation (Growing+compost
Govind Garh, District Fatehgarh Sahib, Punjab | production) Project
41. | Mr. Akshay Sharma, Village Chandpur, Tehsil | 500 TPA White Button Mushroom
Haroli, District Una (H.P.) Compost production Unit
42. | Mr. Kunal Kumar, S/o Sub. Sukhdev Singh,|{20 TPA White Button Mushroom
VPO Barri Majherwan, Tehsil Ghumarwin, | Growing Unit
District Bilaspur (H.P.) - 174021
43. | Mr. Gopal Chand, S/o Sh. Dharam Chand, | 20 TPA Spawn Production Unit
Village Seougi, PO Bari, Tehsil & District Kullu
(H.P) - 175101
44. | -do- 500 TPA White Button Mushroom
Compost production Unit
45. | Dr. Pooja, W/o Advocate Ravinder Chauhan, | 20 TPA Spawn Production Unit
Village Sharinala, PO Bajaura, Tehsil Bhuntar,
District Kullu (H.P.) 175125
46. | Sh. Sandeep, S/o Sh. Jai Parkash, Ridhad (4-R), | 100 TPA White Button Mushroom
Village Ridhau, Sonipat, Haryana - 131408 Cultivation (Growing+compost
production) Project
47. | M/s. Himalayan Fresh Mushroom Ms Kshama |96 TPA White Button Mushroom
Meena, Ms. Manisha Meena, Ms. Kamalvati | Cultivation (Growing+compost
Sahoo, Ms. Shivamgi Meena and Ms. Pushpa | production) Project
Meena Survey, No. 182(S) Gram Chiklod
Khurd, Goharganj, Raisen, Madhya Pradesh,
Bhopal, M.P.)
48. | -do- 1340 TPA TPA White Button Mushroom
Compost production Unit
49. | Mr. Mukesh Kumar, S/o Sh. Jeet Singh, Village |20 TPA White Button Mushroom

Mandoli, Tehsil Sangrah, District Sirmour
(H.P) - 173023

Growing Unit
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50. |M/s. FUTURISTIC FARMLANDS, Mr.|Integrated project of White Button
Hardeep Singh, Smt.Ranjeet Kaur, Ludhiana | Mushroom  Growing &  Compost
(Punjab) production = 64 TPA 120 TPA Oyster

Mushroom 120 TPA Milky Mushroom

51. |-do- 20 TPA Spawn Production Project report

52. | Mr. Karan Singh, S/o Sh. Shankar Singh, Village | 30 TPA White Button Mushroom
Khadol, PO & Sub Tehsil Gangath, District | Growing Unit
Kangra (H.P) - 176204

53. | M/s.Nagrota Bagwan PKVY Farmers Producer | 500 TPA White Button Mushroom
Co. Limited, Village Mundla, PO Sunehar, | Compost production Unit
Tehsil Nagrota Bagwan, Kangra (H.P.) - 176056

54. | Mr. Rakesh Singh, S/o Sh. Narayan Singh, Balir [ 20 TPA White Button Mushroom
Malot, Himachal Pradesh - 176403 Growing Unit

55. | M/s. Bhavna Mushroom Farming, Mr. Santosh | 20 TPA  White Button Mushroom
Kumar, S/o Sh. Ran Singh, Village Bharin, | Growing Unit
PO Ropa, Tehsil & District Hamirpur (H.P.)-
177001

56. | Mr. Karan Singh, S/o Sh. Shankar Singh, Village | 30 TPA White Button Mushroom
Khadol, PO & Sub Tehsil Gangath, District | Growing Unit
Kangra (H.P.) - 176204

57. | Mr. Rajesh, S/o Sh. Mula Ram, Fartia, Kehar, | 68 TPA White Button Mushroom
Fartia Bheema, Loharu, Bhiwani, Haryana - | Cultivation (Growing+compost
127201 production) Project

58. |M/s. Green Agro Mushroom, Mr. Diwakar | 100 TPA White Button Mushroom
Verma & Mr. Nagendra Rajendra Naidu, Gram | Cultivation (Growing+compost
Tuta, Raipur, Chattisgarh - 492015 production) Project

59. | M/s.Nagrota Bagwan PKVY Farmers Producer | 500 TPA White Button Mushroom
Co. Limited, Village Mundla, PO Sunehar, | Compost production Unit
Tehsil Nagrota Bagwan, Kangra (H.P.) - 176056

60. |Mr. Kapil Dev, S/o Sh. Sohan Singh, Village |20 TPA White Button Mushroom
Pandrehar, PO Gurchal, Tehsil Nurpur, Kangra | Growing Unit
(H.P) - 176202

61. |Ira Devi Cold Storage Pvt. Ltd., Mr. Sourabh | 510 TPA White Button Mushroom
Saxena, Madhuban Colony, Rukunpura, Bailey | Cultivation (Growing+compost
Road, Patna-800014 production) Project

62. |Mr. Deshraj, S/o Sh. Jagveer Singh, Village | 20 TPA Spawn Production Project report
Thet, Post Basantpur, Chandpur, Bijnor (U.P.)
- 246725

120




T
ANNUAL REPORT 2023 NG

S.No. Name & address Details
63. | M/s. Goljyu Agrotech, Mr. Umi Ram Arya, | 20 TPA Spawn Production Project report
Village Bassani, Fatehpur, Haldwani, Distt.
Nainital, Uttarakhand
64. | Ms. Manisha, W/o Sh.Sukhnandan, Kathgarh | 50 TPA White Button Mushroom
Road, Near Shiv Mandir, Kangwal, Ambala, | Growing Unit
Haryana - 134003
65. |M/s. Guru Ramdas Mushroom Farm, Mrs.|100 TPA White Button Mushroom
Paramjeet Kaur and Sh. Thana Singh, V.P.O. | Cultivation (Growing+compost
Thathi Bhai, Tehsil Bagha Purana, District | production) Project
Moga (Punjab)- 142049
66. |-do- 20 TPA Spawn Production Project report
67. |M/s. HUSC AGRO, Mr. Harsh Uday Singh, |26 TPA White Button Mushroom
V.P.O Harial, Near Shiv Temple, District|Growing Unit
Pathankot, Punjab-145001
68. |-do- 336 TPA White Button Mushroom
Compost Production
69. |[Sh. Rajender Singh, S/O Sh Bache Singh, |48 TPA White Button Mushroom
Nagar Koti, VPO Gairar, District Bageshwar, | Growing Unit
Uttarakhand - 263619
70. | Ms. Ritu Thakur, Up Mohal Kamla Nagar, PO |20 TPA White Button Mushroom
Sanjauli, Tehsil Shimla Rural, District Shimla | Growing Unit
(H.P.) - 171006
71. |Mr. Sanjay Kumar, S/o Sh. Sunder Singh,|20 TPA White Button Mushroom
Village Gavda, PO Kangta Failag, Tehsil | Growing Unit
Dadahu, District Sirmour (H.P.) - 173022
72. |Mr. Ashwani Sharma, Village Baorash, PO |20 TPA White Button Mushroom
Duttnagar, Tehsil Rampur Bushahr), District | Growing Unit
Shimla (H.P) - 172001
73. | M/s Sarao Mushroom, Mr. Mohit Kumar, S/o | 336 TPA White Button Mushroom
Sh. Sultan Singh, Village Khera Brahmana, | Compost Production
Bilaspur to Pabni Road, Yamuna Nagar
(Haryana) - 135 102
74. | Mr. Gagan Preet Singh, Village Kishangarh, |36 TPA White Button Mushroom
Jalandhar, Punjab- 144301 Growing Unit
75. | Smt. Sukhwinder Kaur, C/o Sh. Baldev Singh, | 500 TPA White Button Mushroom
Thowana, Hoshiarpur, Punjab-144520 Compost Production
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76. |M/s. PS Foods, Mr. Shubham Aggarwal,|1000 TPA White Button Mushroom
C33 Shri Ram Nagar, Jwalapur, Haridwar, | Cultivation (Growing+compost
Uttarakhand} production) Project

77. | Mr. Bhagta Ram, S/o Sh. Deep Ram, Village |24 TPA White Button Mushroom
Khairi Chaingan, PO Kangta Failag, Tehsil | Cultivation (Growing+compost
Dadahu, District Sirmour (H.P.) - 173022 production) Project

78. | Mr. Joginder Singh, S/o Sh. Kishan Singh, |20 TPA White Button Mushroom
Dadahu, Chuli, Tehsil Nahan, District Sirmour | Growing Unit
(H.P) - 173022

79. |Mr. Jai Pal, S/o Sh. Kamla Nand, Village |20 TPA White Button Mushroom
Kharari, PO Kangta-Falge, Tehsil Dadahu, | Growing Unit
District Sirmour (H.P.) - 173022

80. |Ms. Aarzoo Praveen, D/o Mohd. Zakir|20 TPA White Button Mushroom
Nalapani, Tapovan Road, Dehradun, | Growing Unit
Uttarakhand

81. |Sh. Harminder Singh, S/o Sh. Bakhtawar |20 TPA White Button Mushroom
Singh, VPO Ambala Jattan, Tehsil Dasuya, | Growing Unit
Hoshiarpur, Punjab

82. | Mr. Satpal Saini, Village Sadarpur, PO Tanda, |20 TPA White Button Mushroom
Tehsil Nagrota Bagwan, District Kangra (H.P.) | Growing Unit
- 176002

83. |Mr. Dharam Singh, Village Sadarpur, PO |20 TPA White Button Mushroom
Tanda, Tehsil Nagrota Bagwan, District Kangra | Growing Unit
(H.P.) - 176002

84. | Mr. Vishal Bali, C/o Sh. Rajender Bali, Village |20 TPA White Button Mushroom
Aghlor, PO Mandli, Tehsil Bangana, District | Growing Unit
Una (H.P

85. |-do- 500 TPA White Button Mushroom

Compost Production

86. | Mr. Adarsh Kumar, S/o Sh. Balak Ram, Village | 20 TPA White Button Mushroom
Jiskoon, PO Jakha, Tehsil Dodra Kwar, District | Growing Unit
Shimla (H.P.) - 171221

87. | Mr. Rajinder Kumar, S/o Sh. Gurnam Singh, |50 TPA White Button Mushroom
V.P.O. Anandpur Jalbera, Tehsil and District | Growing Unit
Ambala, Haryana - 134003

88. |-do- 500 TPA White Button Mushroom

Compost Production

89. | Mr. Ravi Prakash, Village & P.O. Baijnathpur, | 20 TPA Spawn Production Project report

District Saharsa, Bihar — 852221
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90. |Mr. Ayush Bhanu Verma, Village Shaifabad, | 20 TPA Spawn Production Project report
P.O. Atma, PS. Islampur, Bihar — 801303

91. |Mr. Sanjay Kumar, S/o Sh.Roshan Lal, Village | 20 TPA White Button Mushroom
Rampur, PO Kanaid, Tehsil Sundernagar, | Growing Unit
District Mandi (H.P.)- 175019

92. | Sh. Ashish Gupta, 13/2, Village Bhirawti, Tehsil | 100 TPA White Button Mushroom
& District Nuh (Mewat), Haryana Cultivation (Growing+compost

production) Project

93. | M/s. Hasanpur Farm, Sh. Kabir Singh, Village | 20 TPA Shiitake Mushroom Cultivation
Chachar, PO Uttam Nagar, Tehsil Kichha, Dist.

Udham Singh Nagar, Uttarakhand. 263148.

94. |Mr. Bhavesh Bhole, ASG- 67, Matoshree | 100 TPA White Button Mushroom
Bunglow, Ashwin Nagar, Nashik, Maharashtra- | Cultivation (Growing+compost
422009 production) Project

95. | Mr. Anurag Sharma, House No. 890, Prashant | 90 TPA White Button Mushroom
Vihar Colony, Village Raipur Rani, District | Cultivation (Growing+compost
Panchkula, Haryana production) Project

96. | Mr. Netar Singh, S/o Sh.Bhoop Singh, Resident | 20 TPA White Button Mushroom
of Bobri, PO Bali Koti, Tehsil Shillai, District | Growing Unit
Sirmour (H.P.) - 173027

97. |Mrs. Aruna Sanjivv Dogra & Sh. Sanjeev|100 TPA White Button Mushroom
Dogra, VPO Rait, Tehsil Shahpur, District | Cultivation (Growing+compost
Kangra (H.P) production) Project

98. |M/s. Rao Adal Singh Mushroom Farm, Mrs. | 324 TPA White Button Mushroom
Sudesh, W/o Sh. Karam Singh, Village- | Cultivation (Growing+compost
Khatiwas, Gogjaka PO- Tauru, District Nuh, | production) Project
Pincode-122105 Haryana

99. |Sh. Puneet Thakur, S/o Sh. Ranvir Singh, |20 TPA White Button Mushroom
Village Jhali, PO & Sub Tehsil Neether, District | Growing Unit
Kullu (H.P)) - 172033

100. |M/s. Gill Mushroom Farm, Sh. Baljit Singh, | 500 TPA White Button Mushroom
S/o Sh. Amarjit Singh, Village Kakra Tehsil | Compost Production
Bhagwanigarh, Distrcit Sangrur (Punjab)

101. | Chief Horticulture Officer, Government of | 20 TPA Spawn Production Project report
Uttarakhand Almora, Uttarakhand

102. | MAA Mushroom, Smt. Sweta Agrawal, C/o|165 TPA White Button Mushroom
MAA Tyre Retreads, Beside Gururdwara, | Cultivation (Growing+compost
Ramai Talkies Road Balangir - Pin- 767001, | production) Project
Odisha
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Mr. Kuldeep Singh, S/o Sh. Didar Singh,
Village Duttal, Tehsil Patran, District Patiala
(Pb.) - 147105

Details

500 TPA White Button Mushroom
Compost Production

104.

Mr. Praveen Kumar, S/o Sh. Chand Kishor,
VPO Naggar, District Kullu (H.P.) - 175130

500 TPA White Button Mushroom
Compost Production

105.

Mr. Lakhvinder, S/o Sh. Jai Narayan, Village
Daha, PO Madhuban, Tehsil & District Karnal,
Haryana - 132037

20 TPA Spawn Production Project report

106.

Mr. Aditya Chauhan, S/o Sh.Jayanti Prasad
Chauhan, 85, Govindpur Road, Near Hill
Briget Industries, Kolakasuma Gosaidi,
Dhanbad, Jharkhand - 828109

20 TPA Spawn Production Project report

107.

Sh. Priyabrata Maharana, 270 270 Barilo, Maa
Khetrapal, Templel, Bhubaneswar, Balipatna
Khorda-752102, Odisha

50 TPA Oyster Mushroom Production

108.

Mr. Mast Ram, S/o Sh. Sukh Ram, Village
Nihog, P.O. Sher Tandula, Tehsil Nohradhar,
District Sirmour (H.P.)-173104

20 TPA White Button Mushroom
Growing Unit

109.

Sh. Jai Singh, S/o Sh Chattar Singh, Village
Sodha Dyadhi, PO Dod Titad, Tehsil Pachhad,
District Sirmour (H.P.)-173101

Button Mushroom
(Growing+compost

87 TPA White
Cultivation
production) Project

110.

Sh. Bhikam Chandra Jagrit, B46, Hari
Bhau Upadhyay Nagar, Main Ajmer,
Rajasthan-305004

25 TPA White Button Mushroom
Cultivation (Growing+compost
production) Project

111.

Accord Agros, Mr. Meharwan Singh Grewal,
VPO Thakarwal, District Ludhiana (Punjab) -
142022

500 TPA White Button Mushroom

Compost Production

112.

Mr. Virender S/o Sh.Pritam Singh, Village
Missa, Tehsil & District Palwal (Haryana) -
121102

50 TPA White Button Mushroom

Growing Unit

113.

-do-

500 TPA White Button Mushroom

Compost Production

114.

Mr. Vinod Bhukhandi, S/o Sh. Govind Ram,
Village Lachmpur, PO Kallghati, Kotwara,
Pauri, Garhwal, Uttarakhand

50 TPA White Button Mushroom

Growing Unit

115.

Mr. K. Selvakumar, 6/2, First Cross, Therpettai
Road,Near TVS Showroom, Denkanikottai
(P.O), Krishnagiri District Tamil Nadu -
635107

500 TPA White Button Mushroom

Compost Production
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116. | Mr. Soharem Ngadong, Vill - Manchal, PO - |25 TPA White Button Mushroom
Hayuliang, Dist - Anjaw- 792104 (Arunachal | Cultivation (Growing+compost
Pradesh) production) Project

117. | M/s.GREENTECH FARMS, Mr. Rajesh Kumar | 75 TPA White Button Mushroom
Prasad, Mr. Satyendra Narayan Singh, Mr. | Cultivation (Growing+compost
Bishwajit Saha, Mr. Suresh Kumar Baraik, Mrs. | production) Project
Pinky Prasad, At Sumitra Sadan, Office No. -
401, Main road Hinoo, Hinoo, Ranchi, 834002,
Jharkhand

118. | Mr. Ranjeet Singh, Village Kallar (Bassi), PO | 500 TPA White Button Mushroom
Lanj, Sub Tehsil Haarchakiyan, District Kangra | Compost Production
(H.P) - 176026

119. | Mr. Niitin Gupta,S/o Sh. Awadh Ram, Village | 20 TPA Milky Mushroom Growing Unit
Khairahni, Post Bamhanpur, Tehshil Nighasan,
District Lakhimpur kheri, Uttar Pradesh

120. | Mr. Rajender Guleria, S/o Sh. Karam Chand, |20 TPA White Button Mushroom
Village Besti, Post Office Gundiyat Gaoun, | Growing Unit
Tehsil Purola, District Uttarkashi - 249185,
Uttarakhand

121. | Mr. Madan Singh, S/o Sh. Kishan Singh, Village | 20 TPA White Button Mushroom
Rajyon, PO Sarahan, Tehsil Pachhad, District | Growing Unit
Sirmour (H.P.) - 173024

122. | M/s. Padma Agro Farm, Mr. Shyama Sadhan | 365 TPA White Button Mushroom
Maji and Ms Manidipa Maji, C-56, Sector- | Cultivation (Growing+compost
2A, Dr. Sukumar Sen Sarani, Aranyak |production) Project
Paschimanchal, PO- Bidhannagar, Durgapur -
713212, Dt. Paschim Bardhaman (West Bengal

123. | The Chief Agriculture Officer, Union | 20 TPA Spawn Production Project report
Territory of Jammu & Kashmir, Department
of Agriculture Production & Farmer Welfare,
District Udhampur

124. | Mr. Ankit Rana, S/o Sh. Bijender Singh, Village |20 TPA White Button Mushroom
Palwal, District Palwa, Haryana Growing Unit

125. | Mr. Purushottam Dutt Uniyal, Village Than, | 20 TPA Spawn Production Project report
PO Bhawan, Tehsil Dhanaulti, District Tehri
Garhwal, Uttarakhand - 249180

126. | Sh.Ramesh Thakur, Village Sear, PO Basadhar, | 20 TPA White Button Mushroom
Tehsil Theog, District Shimla (H.P.) -171226 | Growing Unit

127. | Mr. Gaurav Sharma, Village Kondal, District| 100 TPA White Button Mushroom

Palwal, Haryana

Growing Unit
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128. |-do- 500 TPA White Button Mushroom
Compost Production

129. | Mr. Hemjit Chakravartty, C/o Mrs. Renuka | 20 TPA Spawn Production Project report
Bhattacharjee, H.No.29, College Nagar,
Dhupdhara, P.O./PS. Dhupdhara, District
Goalpara, Assam - 783124

130. |Smt. Jaydai W/o Sh. Dalip Thakur, Village |20 TPA White Button Mushroom
Shaug, PO Ghangughat, Tehsil Arki, District | Growing Unit

Solan (H.P) - 171102
131. |M/s. Sidhuz Mushroom Closet, Mr. Jagjit|500 TPA White Button Mushroom
Sidhu, Opp. Park Ave Uppli Road,Sangrur, | Compost Production

Punjab
132. |Mr. Sandeep Singh, S/o Sh.Avtar Singh.|500 TPA White Button Mushroom
Village Arkbas, Tehsil Lehragaga, District | Compost Production

Sangrur-148031, Punjab
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8. COMMITTEE MEETINGS
8. gfifqd @1 4o

Meeting of Quinquennial Review Team (QRT) of ICAR-DMR, Solan (H.P.) held on 08.02.2023 (On-
line)

faT® 08.02.2023 (SIFATS) S AT ATHITI—GH JFaeE e, diaq ()
@ dgartie aiiar Td (FIRSE) 3 9o

Name & Address Position
- 9 Yydr Uq
1. Dr. B. Singh, Vice Chancellor, Acharya Narendra Deva| Chairman
University of Agriculture & Technology, Faizabad, Kumarganj,
Ayodhya, Uttar Pradesh - 224 229. STEeET

Sl 4. fHg qoufd, omed e <9 PN ud Henfire
faeafdened, holEre, GARTS, ATE], IR UG — 224 229

2. Dr. A.S. Krishnamoorthy, Registrar, Tamil Nadu Agriculture Member
University, Lawley Road, Coimbatore, Tamil Nadu - 641 003.

Sl UUd. R, IVRER, afierrg S favafderes, dfell
RIS, HIIN, AMATg — 641 003

3. Dr. A.P. Gaikwad, Retd. Mycologist AICRP-Mushroom, Pune |  Member
Centre, College of Agriculture, Pune - 411 005, Maharashtra.

o ~ NESS
Sl Q.ﬁﬁ. M pdlg, AdIdT ddd a§| ]
TITSHIRIRYI—HLEH, YUl dg, HY AT, YOI — 411 005,
HeRTSS
4. Dr. H.S. Sodhi, Retd. Mycologist, PAU, Ludhiana (Punjab). Member
. TR, |idl, Rel. Argaldifone, doy, g (4s1) e
5. Dr. Dayaram, Professor & Project Director, Advance Centre of | Member
Mushroom Research, College of Basic Scienes and Humanities,
Dr. Rajendra Prasad Central Agricultural University, Pusa, K

Samastipur, Bihar - 848125.
Jols J9IE dad SV fdeafdened, qan, xR, [derR —

848125
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6. Dr. N.S. Atri, Ex-Professor, Atri Paradise, Officer’s Colony, JBT | Member

Road, Kotlanala, Solan (H.P.) - 173212
9 x & NESS

S1. UA.ud. 1y, gd ureard, o1y WRIers, Affthas didr,
N[ ?ﬁ@r dICATTAl, Hleld —173212

7. Dr. B.L. Attri, Principal Scientist, ICAR-DMR, Solan (HP) -| Member -
173213 (H.P.). Secretary
1. Luet. 3, e A=, AHIu—gIgM, e (RI)—| gevwr wfg
173213

Meeting of Research Advisory Committee (RAC) of ICAR-DMR, Solan (H.P.) was held on 23rd May,
2023. The Members of RAC are as under for the period 2023-2026 (14.02.2023-13.02.2026).

AThAJI—gw AT fFeened, Ao (fRovo) # f3d e AARidR AAfd o 98 faris
23 Hg, 2023 Bl g | JTHUT FARTHR AT & HIRI 2023—2026 (14.02.2023—13.02.2026) FdEN

& forv femaferRaa €
S.No. Name & Address Position
@9, RILECIGI Ug
1. Dr. Vijay Singh Thakur, Chairman

Former Vice Chancellor, UHE Nauni, Village Kohlara, PO 3T
Praunthi, Tehsil Jubbal, District Shimla (H.P.) -171205.

Sl fasra R4 SR, Yd derufd, Sienfydl ud aredl
fareafaemery, Fiol, Wifg dEarT, STHER Wifl, TEdd Jad,
e e (fRowo) — 171205

2. Dr. V.B. Patel, Asstt. Director General (Fruits), Member
Indian Council of Agricultural Research, e
KAB-II, Pusa, New Delhi - 110 012.

<. 41 ). U, WEd HelFQwd (hel), YR BN Igder
uRye, BN FgHu Ya—I1, gd1, 9 faeell — 110 012

3. Dr. K.P. Singh, Former-Principal Scientist, IIVR, Varanasi Member
B-27/31B 1, Durgakund, Varanasi (U.P.) - 221005.

NESSZ
S1. B.U1. e, gd e IS, 9RAR ool A R,
RV, §1—27 /3141 1, G, IRV (STR Ua2) —221005
4, Dr. B.M. Sharma, Prof.(Retd.), HPKVV, Palampur (H.P) Member
Ganesh Vihar, Khilru, PO Bindravan, Palampur-176061 (H.P.). e

S Al . wW, UeeR (Wahgd), fRAmEe uewr &
faeafdeme, uremyR (Rowo), worer faER, Raclg, SMHER
fdexre, uremgR (f20M0) — 176061
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5. Dr. C.D. Thapa, Ex-Professor, Deptt. of PL.Path., UHF, Nauni Member
(H.P.) Vaishnav Kunj, Near Power House Saproon, PO Saproon, e
District Solan (H.P.) - 173211.
dYUG FHol, FHIU UTIR BIGW, AUDH, SIHER qURA, [Tefl
wred (fRowo) — 173211

6. Dr. B.Vijay, Ex-Principal Scientist, ICAR-DMR, Solan.Village| = Member
Ber Ki Ser, PO Chambaghat, Solan (H.P.) - 173213 qe=
S 41 IS, gd gue dsiie, Wihsigu—gE TG
feemerm, A (Rovo), 7fa R & I, STHER THEIEIE,
Rt e (fRowo) — 173 213

7. Dr. V.P. Sharma Director, ICAR-Directorate of Mushroom Member
Research, Chambaghat, Solan (HP) - 1732113. AT
S gL i, eEe, WaRsu—gE g Aaenery,
Jred (fBodo) — 173 213

8. Sh. Dharmender Rana, S/o Sh. Kunwar Mahan Rana, VPO| Member
Singha, Tehsil Haroli, District Una (H.P.) - 176602 T
ST e 10T, [YA S0 fax Aied g <qom, Ta g e e,
dedre gxlell, Rt &1 (fRowo) — 176602

9. Sh. Swaran Singh Chib, S/o Sh. Thoru Ram, R/o Fathu Chak, Member
PO Satrayan, Tehsil Suchetgarh, District Jammu - 181102. q=T
s ol g e, 9ya o or% M, Fardl v 96, Sher
ARV, TS G, forell o9 — 181102

10. Dr. B.L. Attri, Principal Scientist, ICAR-Directorate of| Member
Mushroom Research, Chambaghat, Solan (H.P.) — 173213. Secretary
S divd o, yuH d=fe, WGIgu-gH MGUE | weww afi
feermery, At (fRowo)—173213
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Meetings of Institute Research Committee (IRC) of ICAR-DMR, Solan meetings were held on 13-
14.02.2023 and 11.08.2023. The Members were as under:

ATRIII—H THT [RRITer, Ao &1 HRA ATH AT & 98 f3id 13—14.02.2023

T 11.08.2023 I g | AT & Hawy FrefaRad o

Designation
Uo-lH
L. Dr. V.P. Sharma, Director Chairman
S a1 el e Jreger
2 Dr. B.L. Attri, Principal Scientist Member Secretary
ST 9.Ud. 3, YU dsHe RESU I G|
3. Dr. Satish Kumar, Principal Scientist Member
Sf. FAT HAR, Ve IS qa
4. Dr. Shwet Kamal, Principal Scientist Member
Sf. T HHA, T IS ererasl
3. Dr. Anil Kumar, Senior Scientist Member
Sf. et {HR, AR d=Tie NESS
6. Dr. Anuradha Srivastava, Scientist Member
S, IRET Harad, a=s GES
7. Dr. Reetu, Scientist Member
<1, Ry, dsnfie SESa
8. Dr. Manoj Nath, Scientist Member
S /AT A1, dsnfee Rereresi
9. Dr. Anarase Dattatray Arjun, Scientist Member
SI. 3FMRY ST MG, =D R
10. Dr. Shweta Bijla, Scientist Member
Sl 3ad1 fasten, dsnfae K]
11. Dr. Jagdish Goyanka, Scientist Member
ST, SIS RIBT, dST~Th T
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Research Priority Setting & Monitoring (PME) Committees constituted at ICAR-DMR, Solan (H.P.).

IRAJU—r IgAa Faened, Aied (f2ovo) # ST rgdar wrerfiddr A, AR aiiR
TATHA Hd |

Designation
Y-
L. Dr. B.L. Attri, Principal Scientist Chairman, PME Cell
ST, e, 3, ger dnfie e, TeeT gHd Al
2. Dr. Satish Kumar, Principal Scientist Co-Chairman
St 9 HAR, Y A=e He—aiegel YiuAs Aol
3. Dr. Shwet Kamal, Principal Scientist Member
1. 3d hHA, U CEIRED T
4. Dr. Anuradha Srivastava, Scientist Member
S, IR A, J=e e
5. Dr. Anil Kumar, Senior Scientist Member Secretary
<. ifd AR, IR g SERRIEE)
6. Mr. Deep Kumar Thakur, PA Dealing Assistant (PME Cell)
AN O HAR STy, ol wergs G wErd (frems de)

Meetings of Scientists/Monthly Planning and Review Meetings of Scientists of ICAR-DMR, Solan
meetings were held on 03.03.2023, 10.04.2023, 28.04.2023, 12.05.2023, 09.06.2023, 07.07.2023,
04.08.2023, 15.09.2023, 06.10.2023, 23.10.2023, 06.11.2022 and 28.11.2023. The Members were as
under:

ARATI—GH IFAa™ Fened, Ao & d=ii+el &1 /AfS AT 9 FHeT dod fais
03.03.2023, 10.04.2023, 12.05.2023, 09.06.2023, 07.07.2023, 04.08.2023, 15.09.2023, 06.10.2023,

23.10.2023, 06.11.2022 0 28.11.2023 & gg | WY & Few fFeafoRad o

Designation
YaHmH
L. Dr. V.P. Sharma, Director Chairman
2. Dr. B.L. Attri, Principal Scientist Member
SRR E IR B IS ECE IR EY e
3. Dr. Satish Kumar, Principal Scientist Member
S, e AR, T a9HS e
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4. Dr. Shwet Kamal, Principal Scientist Member
St T HH, Y JSh RS reme

5. Dr. Anil Kumar, Senior Scientist Member

6. Dr. Anuradha Srivastava, Scientist Member

7. Dr. Reetu, Scientist Member
<i. Ry, dsnfie IR

8. Dr. Manoj Nath, Scientist Member
SIEEEIE IS IDACRIIRED RELS

9. Dr. Anarase Dattatray Arjun, Scientist Member
Sf. 3FRY ST G, IS e

10. Dr. Shweta Bijla, Scientist Member
SIRRCCIRCSEIACEIIRCE NELS

11. Dr. Jagdish Goyanka, Scientist Member
ST, SHTRIRT TR, deiiidh T

Publication Committee

EEINEESIEIN]
Designation
Y-
L. Dr. B.L. Attri, Principal Scientist Chairman
Sf. d1ge. o, ya dEd Jrege
2. Dr. Shwet Kamal, Principal Scientist Member
ST, Wd HAA, Y SIS Hew
3. Dr. Anil Kumar, Senior Scientist Member Secretary
31, e HAR, aRkss d=fras RESSIRSIEE]
4. Dr. Anuradha Srivastava, Scientist Member
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Meetings of Scientists-Technical Personnel of Scientists of ICAR-DMR, Solan were held on
06.01.2023, 27.02.2023, 17.03.2023, 21.04.2023, 26.05.2023, 23.06.2023, 05.07.2023, 21.07.2023,
15.09.2023, 23.10.2023 & 18.12.2023 The Members were as under:

delfal T Tl BBl Bl d8d e 06.01.2023, 27-02-2023, 17.03.2023, 21-04-2023,
26.05.2023, 23.06.2023, 05.07.2023, 21.07.2023, 15.09.2023, 23.10.2023 @ 18.12.2023 Bl T3 | T
far=forfRaa &

S.No. Name Designation

@4, T UG
L. Dr. V.P. Sharma Director
SIS IARGI] [RERED
2. Dr. B.L. Attri Principal Scientist
SIACIACACED ERISICEIRE
3. Dr. Satish Kumar Principal Scientist
ST, A AR EEIRIEEIRED
4. Dr. Shwet Kamal Principal Scientist
<. 3T HHA ECISICEIRE
5. Dr. Anil Kumar Senior Scientist
<. A1l FAR EICIEEIRES
6. Dr. Anuradha Srivastava Scientist
Sf. SR A asifen
7. Dr. Reetu Scientist
< R CE RG]
8. Dr. Manoj Nath Scientist
<. HAS AT EElRE
9. Dr. Anarase Dattatray Arjun Scientist
ST IMRY AT 39T EElRED
10. Dr. Shweta Bijla Scientist
SIRCRIRCVSI Senfre
11. Dr. Jagdish Goyanka Scientist
S, ST AT EEISED
12. Dr. Sushil Kumar CTO (Farm)
Sf. geiid HAR T TP, MABRI (BH)
13. Smt. Reeta Bhatia CTO (Lib.)
] NIdr qifear I . ARl ()
14. Smt. Shailja Verma CTO (Arts)
ST 2retotr aHt =& T, ARTHRI (He)
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S.No. Name Designation
.49, Gk L ERin]
15. Sh. Sunil Verma ACTO (Farm)
o e 1t HH T, ARTDHRI (BiH)
16. Sh. Gian Chand TO (Farm)
17. Sh. Ram Lal TO (Vehicle)
18. Sh. Deepak Sharma TO (Computer)
s g et THAD SRS (YY)
19. Sh. Jeet Ram TO (Farm)
S T I AT BRI (B1H)
20. Sh. Guler Singh Rana TO (Elec.)
o Ter Rig <o qae! AR (fag)
21. Sh. Raj Kumar Tech. Asstt. (Farm)
22. Sh. Ajeet Kumar SSS
1 3ol HHR NSNS
23. Sh. Vinay Sharma SSS
A a7 o THURIT

Institute Technology Management Committee (ITMC) and its Members are as under:

RARIT T gaeT AT (TESITRR) 7 gwe wew frfaRad @

S.No. Name Designation
.49, R g™
1. Dr. V.P. Sharma Director
Sf.dn dn e IRENET
2. Dr. Sanjeev Sharma Head & Principal Scientist (Plant Protection),
<t golg ot ICAR-Central Potato Research Institute, Shimla

(H.P.), Specialist

YW U4 e delite (A HReE),
TR3TIU—h< g 3Tef e e, Rer

(fRovo) ¥ faverst
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Designation
YqHmH
3. Dr. B.L.Attri Principal Scientist
Sf. e, e PEIEECE IR
4. Dr. Anil Kumar Senior Scientist
<. 31fet HAR R deifed
5. Dr. Anuradha Srivastava Scientist
<. IR sfarea CEIIRED
6. Dr. Satish Kumar Principal Scientist/Member Secretary
Sf. Ty HAR UeE SN /A Afd
GRIEVANCE CELL
Rreraa afafa

Meetings of Grievance Committee held on 21.03.2023, 30.06.2023, 29.09.2023 and 18.12.2023

fRrerag AfRfd @Y 96 21.03.2023, 30.06.2023, 29.09.2023 31X 18.12.2023 BT AT BT TS |
ELECTED MEMBERS OF GRIEVANCE COMMITTEE

Rrera afafa @ fatfaa 9=

S.No. Name Designation Category Capacity
S 9 ™ Ao} T

1. Dr. Ritu, Scientist Scientific Member
s1. R, d=if® EEIRED e

2. Smt. Shashi Poonam, UDC Administrative Member
el wrell oA, 9o farftes | wems=e RERallf

3. Sh.Ram Lal, Technical Officer | Technical Member
21 HATA, ThNDb] DRI | Tl B

4. Sh. Vinay Sharma, SSS Skilled Support Staft Member
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NOMINATED OFFICE SIDE MEMBERS OF GRIEVANCE COMMITTEE
Rrergg afafd & sraiey 98 & J9Hd e

S.No. Name Designation Category Capacity
qe-q 9 9 o} T

1. Dr.V.P. Sharma, Director Director Chairman
SIRCIAC TR R i IBEEICY reTeT

2. Dr.Satish Kumar, Principal Scientific Member
Scientist J=TD T
ST, AAIe QHIY, YT ag‘ll b

3. Finance & Accounts Officer Audit Member
faed ©g oiar oIy Tt Rl Aax

4, Administrative Officer Administrative Member
TINAR IHY SEIRIGED Secretary

INSTITUTE JOINT STAFF COUNCIL (IJSC)

Meetings of Institute Joint Staff Council held
on 21.03.2023, 30.06.2023, 19.09.2023 and

18.12.2023

STAFF SIDE MEMBERS OF IJSC:

1. Sh.N.P. Negi, Assistant (Member CJSC)
2. Sh.Sanjeev Sharma, LDC

3. Sh.Jeet Ram, Technical Officer

4

Sh. Guler Singh Rana, Technical Officer
(Secretary IJSC)

5.  Smt. Meera Devi, SSS

6. Sh.Vinay Sharma, SSS
OFFICE SIDE MEMBERS OF IJSC:

A A o
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Dr.B.L. Attri, Principal Scientist
Dr.Ritu, Scientist

Dr. Manoj Nath, Scientist

Dr. Shweta Bijla, Scientist
Finance & Accounts Officer

Administrative Officer, Member Secretary

A HHAN] aRYE (@ESIUERy) b1 faHTE
J8d feTd 21.03.2023, 30.06.2023, 19.09.2023
TAT 18.12.2023 BT ST BT TS |

DHHAR] & B AGH:

A T T, FEEe (e Horged)
£ Golig wHl, Sis fafie

sl SiId M, Tebidl ARTBRI

£ YR R 107, Tha] JHRT (Afa
CIMSISK])

5. Sl ART <dl, $HI WD BHAR)

6. = fa=g e, B HSR—D HHAR]
DHRTAT 9&T & T

1. I 91U 330, g dsiae
s1. Rg, d=fa®

[u—

Ll

2.

3. L OHANT A1, dEniHd

4. 31 29qar faorer, dsnte

5. faw g oran iy

6. URINMG OB NI, FaR dfaq
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INSTITUTE MANAGEMENT COMMITTEE
Y yeyH afafa

Name and Address Designation
S 9 Ydl Yc-H
1. Dr. V.P. Sharma, Director, ICAR-DMR, Chambaghat, Solan | Chairman
(H.P). arezreT
o1 41 9. e, e, Arheiu—yg 3 fFeenerd, e,
NIGEREEN
2. Assistant Director General (HS-1), Indian Council of Member

Agricultural Research, Krishi Anusandhan Bhavan-II, Pusa, | gavey
New Delhi-12

HETH HETagd (T faei—1), IR By ST
RS, BV AL Ha9—2, YAT, g fdeeii—11001

3. Director of Horticulture, Govt. of Himachal Pradesh, Member
Navbhahar, Chotta Shimla, Shimla (HP) — 171002 T

feer®s (Frrar), RAEe UQel PR, TI9ER, BieT R,
e (Ry.) — 171002

4. Director of Horticulture, Govt. of Haryana, Udyan Bhavan, | Member
Sector 21, Panchkula - 134117 AT

feers (Grrar), gRAOT WRER, e Wad, daei—21
Yaqell (BRATO) — 134117

o

5 Vice-Chancellor, Dr.Y.S. Parmar University of Hort. & Member
Forestry, Nauni, Distt. Solan (HP). A

FHorufa, ST 18,99, AR AeaT gq arfra!
faeafagarer, Aof, Sem drem (Rw)

6. Dr. Mahesh Chander Yadav, Principal Scientist, ICAR- Member
National Bureau of Plant Genetic Resources, New Delhi. T
ST. UH.AL ATed, T dEIId, Wht— ISR 9Ty
JAARIe HA™H /R, 75 feeii—12

7. Dr. Shwet Kamal, Principal Scientist, ICAR-Directorate of Member
Mushroom Research, Solan (H.P.). T
ST, 39T PHA, U AL, AHAI—Gd I
freermer, | (RY)

8. Dr. K. Narsaiah, Principal Scientist, ICAR-Central Institute of | Scientist

Post-Harvest Engineering & Technology, Ludhiana (Punjab). | §ygfygs

ST, &, AT, YA AP, ARHIMT—DHa Helg SURT
3T vd ureiifieT e, Sffemr (UoTe)
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Name and Address Designation
-9 49 Yydr EERIL
9. Dr. Sanjeev Kumar Sharma, Principal Scientist, ICAR- Scientist
Central Potato Research Institute, Shimla - 171001 (H.P.). ERIGED
ST. Holld BAR TET, T d=1+h, ATHAT—DBwld 3]
FEE v, REer (B.9.)—171001
10. Sh. Chandra Prakash, F&AQO, ICAR- Central Potato Research | Scientist
Institute, Shimla - 171001 (H.P.). EEIGED
£ =g g, facd vd ol BRI, Aht— desid 3]
TEL R, REer (B.9.)—171001
11. Sh.Dharmender Rana, VPO. Singa, Tehsil Haroli, Distt. Una | Non-Official
(H.P)- 176601 Member
&1 ¥~ 0T, a9 aRe AMfha R, do &xiell, el IR ORI
1 (fB.H.)—176601 e
12. Sh. Swaran Singh Chib, R/o Fathu Chak, PO. Satrayan, Tehsil | Non-Official
Suchetgarh, Distt. Jammu - 181102. Member
o vt Rig fare, Ta Wi =@, GRT SMbE— WARTEH, do | X AR
EIdTe, ST —181102 NES
13. Administrative Officer, ICAR DMR, Chambaghat, Solan Member-
(H.P). Secretary
e |fera

UeMAD JABRI, Wh3T—g 31, 2Ty, Tw=rere, |-
(fRw)

SWACHH ABHIYAN COMMITTEE
Sh. T.D. Sharma -

1.

2.
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Dr. Rajneesh Jaryal -

Sh. Jeet Ram

Sh. Sanjeev Sharma -

W AT HAfa
Nodal Officer 1. 3N geril &
Member 2. ST, ISTTeT SRATe
- Member 3. Y S <
Member 4, st <ofa e

ISR CEaR




Special Campaign 2.0 for disposal of pending
matters from 02.10.2023 to 31.10.2023

Special campaign 2.0 was organised in the
Directorate from dated 02.10.2023 to 31.10.2023
as per the directions of the Council. As per the
programme, special emphasis was given to settle
down the various references received in the
Directorate through different portal or otherwise.
A comprehensive drive was undertaken to review
the old physical files and in total 520 physical files
were reviewed and out of which 315 numbers of
files have been weeded out. In total, 3.8 tonnes
office scrap was disposed oft during the campaign,
which resulted in the revenue generation of Rs
33,000/- and almost 500 sq feet space/area was
free. During the programme, in total 20 No of
cleanliness drives were undertaken and various
teams of the Directorate visited the Residential
Colonies/Parks/School/Prominent Places and
the Villages adopted under the “Mera gaon Mera
Gaurav” to spread the message of the Cleanliness,
sanitation, conservation of water resources and
Gandhian Philosophy of Gram Swaraj. All the
staff members, farmers, Villagers, Youth and
visitors were sensitized about the Swachhata,
personal hygiene and overall cleanliness.

Swachhata Pakhwada from 16.12.2023 to

31.12.2023

As per the direction of the ICAR, various
activities were organized by the Directorate under
the Swachhata Pakhwada held from 16.12.2023
to 31.12.2023. Comprehensive sanitation and
cleanliness drives ware organized during the
period in the campus as well outside the campus.
Various programmes were organized on and off
the campus for creating awareness among masses
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Afdd AMel & FIARoT Bq faHle 02.10.2023 |
31.10.2023 T faRIY AT 2.0

gRye & Fcegar feemaa 5 &Ji® 02.10.
2023 ¥ 31.10.2023 T AR AR 2.0 AT
e a7 | BRI H & AR ey # faf=
UISE AT 3 HegH W U fafe gt &
AR R Ry ga fear | ) wifie
BIgdl B THE & U Th Aue A
AT T 3R el 520 Hlfcied ISl DI FHIE
B g AR 5 4 315 Brgall @I ger faan wan
2 | A & SR ol AATHR 3.8 < BT
why BT fueH fear wan, e aRemRawy
33,000/ — BY BT ST TG 3N 3R T
500 I T SIS /&3 Heh B AT | BRIHH b
IRM, F HedR 20 WSl AN FATY
U 3R fAeumery @ fafy= A A o,
TSl SR BT WA B & U SAaRiy
HIAT /Ui / Fhell /T I IR "HY7
77 T TIvG" @ Ted e fe MY WiEl B1 SR
B | o1 e R, fhaml, arion, garsi
3R ST Pl Igeadl, ARKTd Wl 3R
Y Weedl @ IR H SIed [hdT 17 |

16.12.2023 ¥ 31.12.2023 TP GBI FRCEIEE]

AMEAAR & e gaR e 16.12.2023
I 31.12.2023 db I eodl TRIATST &
Jiaeta fAeemery g1 fafv= wfafafert smafora
PSS | 3 AR B IRME IRIR B AT
IRR @ 9= Wl AU Woodl iR A%E
fE A fhd | AR @ 99 <fFd
St # wWeodl @ Ufd STl Uel &RA ©
forv aReR # 3iR aex fafa=1 srisa smafora
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for cleanliness in their day to day life. During
the

like Swachhata Pledge, sanitation drive in the

Swachhata Pakhwada various activities

villages adopted under the ‘Mera Gaon Mera
Gaurav, stock taking waste management inside
and outside Directorate’s campus, wealth from
waste and various sanitation campaign etc were
organized by involving the farmers, Village youth,
students and trainees. Kisan Diwas/Mushroom
Day was also celebrated on 23 Dec., 2023 by
involving more than 120 farmers. All the people
involved were sensitized about the Swachhata,
personal hygiene and overall cleanliness.
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fPy TV | wesdT wadreT & SR fhami, Tt
& T, BT AR UfRIesll B emfie wre wrewdl
9, AV 77T AT kg B dgd e forg v
Al § eresdr 1A, eeer uRWR @ 8fex
IR 9TER IURTE WeeF BT ¥idh oAl, dax
g+ SR fafi=1 Taewdr I enfe oRft fafa=
wfafaferat smnfora &1 7€ | 23 fA¥aR, 2023 @I
120 ¥ 3% A=l @ Ifid wxa fham
feaq /wered feaq O 79 a1 | 39d e
T AN BT @esdl, ARKITT eodT R THT
Al D aR H STed [har 7|
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IMPLEMENTATION OF OFFICIAL LANGUAGE

9. XTSTHTYT BT HIAT-aI

Progress report of official language (Hindi)
of ICAR-Directorate of Mushroom Research,
Chambaghat, Solan (H.P.) 2023

Official Language Implementation Committee
(Hindi Committee):

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

Shri Tarun Kumar, Administrative Officer -
Member

Mrs. Sunila Thakur, Private Secretary - Member

Mrs. Shashi Poonam, Upper Division Clerk -
Member

Dr. Rajneesh Jaryal, Assistant - Member Secretary
Mrs. Reeta Bhatia, CTO- Member Secretary

Brief description of the work done by the official
language implementation committee during the
year 2023

In order to ensure the implementation of the
official language policy of the Government
of India and to ensure the use of Hindi in the
work being done by the Directorate, an official
language implementation committee has been
constituted in the Directorate. Despite the
absence of any separate officer and employee
in the Directorate for the implementation of
the official language, as a result of the efforts
made by the Official Language Implementation
Committee, expected success has been achieved
in the work and promotion of Hindi in the
Directorate and the goals set by the council have
been completed on time. The brief description of
the work done by the Directorate during the year
2023 is as follows:-

ALHIALU—gH o e,
gHrETe, 9idaq (RY) 2023 @1 IrorHm™T
(f&=) =1 werfa Rard

RTSTHTST SR |fafa (B afaf):

SI. 1) T, Feerd — areue

Sf. dL.ue. 33, g d=ih — e

2 TR BAR, TARITD TN — Hawd
ST GeiTer STaR, ool |Afed — s
st ol g, I fafie — \e

Sf. ISR SRATA, S — A Afd

Al XIdr Arfedn, Ja.ife— qewy Afd

Iy 2023 & TRIF ST HRATGIT AT §RT
fr T ®rat &1 e faavor

AR IRBR O o9 A & foharaae g
feemer g1 foy o1 @ erf § Ry @
WIRT GHAREd B 7g Fawmer H 1o
PRI AR o1 e fhar T B | e
H ST S B DIs JUd ARHRI Ta
HHARI 7 B & drac[g Al ST BRI
AT & Tl & wevawy fAeerd § 2l
P BRI TG YIR-VNIR H 3Uferd Aherar U<l
g% © a1 URvS g FEiRd ofe o919 R ¥
Py T €| 99 2023 & IRM T §RT
Py T Bt &1 Aferd faaRer 39 9BR T
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Implementation on Official Language Annual
Program

The Official Language Annual Program issued by
the Department of Official Language, Ministry of
Home Affairs, Government of India was discussed
in the quarterly meetings of the Official Language
Implementation Committee of the Directorate
and action was taken according to the decisions
taken and all the officers and employees of the
Directorate were informed about the annual
program. Correspondence was done to achieve
the set target as per the programme.

Action on letters/circulars received from
Department of Official Language, New Delhi,
Town Official Language Implementation
Committee, Solan and Indian Council of
Agricultural Research, New Delhi.

During this period various types of letters/
circulars related to latest instructions/rules
related to official language implementation
were received from Department of Official
Language, New Delhi, Town Official Language
Implementation Committee, Solan and Indian
Council of Agricultural Research, on which
action was desired, action was taken on them and
they were circulated to all concerned officers and
employees for their information and necessary
action.

Compilation and review of Quarterly Hindi
Progress Report

After obtaining/preparing the progress data
related to official language implementation in the
Directorate, a consolidated Hindi progress report
of the Directorate was prepared by compiling
all the data in the quarterly report proforma.
This consolidated report was sent online to
Indian Council of Agricultural Research, New
Delhi, Town Official Language Implementation
Committee, Solan and Deputy Director
(Implementation), Department of Official
Language, Northern Regional Implementation
Office-1, Delhi A-Sarojani Nagar, New Delhi.
This report was reviewed and sent to all the
officers and employees for pointing out the
deficiencies found.
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ISTITYT a1f¥h BRI BT BrATaIA

RISTHTYT fI9TT, T8 #3Ted, IRA IRGR gRT SR
RTSTHTST aTf¥es BrishA TR fHQ9mer BT TSI
HragE AT @7 ARG dodi § Fdt &l
TE T forg Y fAoial & IR Srfars! & T8
a4t IfwIRAl vd feeme & wHaRal
DI b PRIGH BT SAHBRT &1 T8 | BRIHH
$ IR MR oed U &4 8 UAER
o T3 |

ISTATST AT, 8 feoet!, TR ISTITNT BIRIT=aa
AAfd, Ao vd IR iy sgdgr uRve,
T3 facell & U U=l /uRu=E R HRiArs!

9 @l # Rror oM, g fleedl, TR
IS BRI FAfd, died Ud IRA
PV SFHU URYE  ISTHNT HrIfad Hael
e e /el | i fafs uerR
% 95 /aRud Ui Y, O W SR agifted
ofl | I WR PIRIATE! BT g TAT I© T e
BRI Td HH=IRAT BT ITDH! BRI T
3MIeTH BRIATE! B TATRA fHar 17 |

IqTRYe fewl Wt Rl &7 Adheld T AHel

QeTer § JISTIYT Braaa- 4 Fafed wrfa
ST YT /TR BRA B qle, TR RUie
MHHT § T STl Adhfold oD e &l
U FAfba Bl wifa Rué R &1 T8 | I8
FHfbd Rue RA™ Sy srgda uRve, T3
faeell, TR TSI SrIf=aad Affd, dee &k
SU few®d  (Gratade), o faNET, SRl
g BRI HRITeI—1, ool TR
TR, s facell BT ez 9ol T Y| 9
Rure o e @1 T3 IR S TS HAT Bl
P T T |




Implementation of Hindi Promotion Scheme

As per the instructions issued by the Department
of Official Language, an incentive scheme has
been implemented for all officers and employees
to do official work in Hindi in the Directorate.
Keeping in view the works done in the whole
year, an evaluation committee is formed which
decides the first, second and third prizes after
examining the files and other works.

Holding of quarterly meetings

Quarterly meetings of the Official Language
Implementation Committee were organized
regularly. In the meetings, discussions were
held on achieving the targets set in the Official
Language Annual Programme, compliance of
instructions/orders received from time to time
from Department of Official Language, New
Delhi, Town Official Language Implementation
Committee, Solan and Indian Council of
Agricultural Research and in these meetings
Action was taken to implement the decisions
taken.

Organization of quarterly official language
workshops

Following the guidelines of Government of India/
Council, quarterly official language workshops
were organized regularly in the Directorate.
In these workshops (Fig. 9.1), the obstacles in
working in Hindi were discussed and measures
were suggested to remove them. All types of
forms were prepared in bilingual form for all the
officers and employees of the Directorate and
downloaded on everyone's computers so that
they can use these forms in day to day office use.

ANNUAL REPORT 2023 NG

gl YAR—UNR JoiT & fehar=ed

RGHEET 9T gRT SR Feengar. Reermed
H ) SAHIRAT UF HHATRAT BT ARBN BRI
fe=dl # B Bg AATE ATl AN Bl g 2 |
QN ay H by 7Y Bl B e H @ gY Uh
ARTH- AT &1 78 o Srar & S wigal
3R 3= BT B Sl b dre v, fgdlid aiR
T REBR TF Bl 7 |

SRS 98I BT AT

ISTHIYT BRI FAfd @ J9RIe 9od
frafd wu 3 AT &Y TS | dodi § TSI
qif¥es BrRIHT § feRT deal &1 Ui, rormeT
foumT, 98 fecell, TR IoM™YT Braf~aa+ afafd,
Ao Ud RA™ PV gRYS ¥ 99— R
T Gl /el @ SIUTed R =l B IS |
s dodl # orgHu™ d ol W Rl @
fhaTfaa - Bg HRIATe! B TS |

I—HTRID TSI BRISTATISN BT AT

IR AR /uRve & feen—fcen &1 ured
PR gU Fewmerd # i wu | Wi
RTSTHTST BRIZTRN &1 3o fhar rar| g9
Frfeesll # (R 9.1) B4 # &M &= H
arell Frersll W Tl B g 3R S R BRA D
IUTY GY 7Y | Feemmery & |4 Af¥wRal ua
HHARAT & fore T TR & gu= fgwrd wu &
TIR R T T 91 & HIe IR SIS
fod T arfe 9 39 Y= BT SIANT AR B
BRI STANT H B D |

143




Fig. 9.1. Staff of the Directorate attending quarterly official language workshop
3 9.1. Fa1le wrorarST FRAEer § 9T dd [RET & wHard

Hindi fortnight organized

Hindi fortnight was organized at ICAR-
Directorate of Mushroom Research, Solan from
14-29 September, 2023, in which 6 competitions
were organized, the details of which are as
follows:-

Date: 14.09.2023

Calligraphy Competition: This competition
was for all the officers and employees of the
Directorate. 12 participants took part in
this competition. The main objective of this
competition was to practice writing and check
the beautiful writing of all the officers and
employees. The following officers/employees
won prizes in this competition:

1. Mrs. Shashi
Clerk -1

Poonam, Upper Division

2. Dr. B.L. Attri, Principal Scientist - II
3. Mors. Sunila Thakur, PS-III
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Date: 15.09.2023

Dictation Competition: This competition
was for all the officers and employees of the
Directorate. 15 participants took part in this
competition. The following officers/employees
won prizes in this competition:

1. Dr Anuradha Srivastava, Scientist — I

2. Dr. Ashish Dhangar, Finance & Accounts
Officer - II

3. Dr Shwet Kamal, Principal Scientist — III
Date: 19.09.2023

Hindi Typing Competition in Unicode:
This competition was for all the officers and
employees of the Directorate. 11 participants of
the Directorate participated in this competition.
The following officers/employees won prizes in
this competition:

1. Dr. Rajneesh Jaryal, Assistant - I

2. Mrs. Shashi
Clerk - 11

Poonam, Upper Division
3. Dr Shweta Bijla, Scientist - III
Date: 20.09.2023

General knowledge:

This competition was for all the officers and
employees of the Directorate. 12 participants of
the Directorate participated in this competition.
The following officers/employees won prizes in
this competition:

1. Dr. Rajneesh Jaryal, Assistant - I

2. Dr. Ashish Dhangar, Finance & Accounts
Officer - 11

3. Dr Shwet Kamal, Principal Scientist — III
Date: 22.09.2023
Essay Competition: This competition was for all

the officers and employees of the Directorate.12
participants participated in this competition.

T
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fadi®: 15.09.2023
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The following officers/employees won prizes in
this competition:

1. Dr. Shweta Bijla, Scientist - I
2. Dr. B.L. Attri, Principal Scientist - II

3. Dr. Shwet Kamal, Principal Scientist — I1I
Date: 26.09.2023

Translation from English to Hindi and from
Hindi to English: This competition was for all
officers and employees of the Directorate. 11
participants participated in this competition.
The following officers/employees won prizes in
this competition:

1. Dr B.L.Attri, Principal Scientist - I
2.ShriDeep Kumar Thakur, Personal Assistant - IT

3. Dr. Anuradha Srivastava, Scientist - 111

Dated 29.09.2023

The Hindi fortnight was concluded on
29.09.2023, in which prizes were given to the
winners of various competitions and to the
officers and employees who did excellent work in
Hindi throughout the year.

Award under incentive scheme for doing
official work basically in Hindi throughout the
year

(Under the guidelines received from the
Government of India, Ministry of Home Afairs,
Department of Official Language, New Delhi
City Centre-2 Building, Jaisingh Road, New
Delhi-110 001 vide Office Memorandum No.
12013/01/2011-NR(Policy) dated September
14, 2016 Incentive scheme for doing maximum
work in Hindi in the previous year (September,
2022 to August, 2023)

Awards were given to the following officers and
employees for doing maximum work in Hindi
throughout the year.

1. First Prize

1. Dr B.L.Attri, Principal Scientist
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4.
5.

. Sh. N.P. Negi, Assistant

. Second Prize
. Dr.Rajneesh Jaryal, Assistant
. Mrs. Shashi Poonam, Upper Division Clerk

. Shri Sanjeev Sharma, Lower Division Clerk

. Third Prize

. Sh. T.D. Sharma, Administrative Officer

. Sh. Deep Kumar Thakur, Personal Assistant
. Sh. Bhim Singh, Asstt.

Shri Dharam Das, Upper Division Clerk

Shri Roshan Negi, Lower Division Clerk

Main activities and achievements related to

annual Hindi progress of the Directorate

A concise summary of the major activities
and achievements of the Official Language
Implementation Committee is presented in the
form of an annual Hindi progress report.

1.

The Directorate was awarded the second
prize of 'Rajarshi Tandon Puraskar Yojana'
2020-21 by the Council for promoting
the use of official language Hindi in small
institutions of ‘A" and 'B' region.

More than 85 percent personnel of the
Directorate  have  proficiency/working
knowledge in Hindi, therefore this
Directorate has been notified as Hindi
Office in the Gazette of Government of
India under Rule 10(4) of Official Language.

Meetings of the Official Language
Implementation Committee were held on
18.01.2023, 29.04.2023, 20.07.2023 and
13.10.2023. The agenda of all the meetings
was decided according to the requirements
of the annual implementation and only
after the approval of the Chairman, Official
Language Implementation Committee.

3.
4.

5

T
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10.

11.

148

Official Language workshops were organized
on 10.03.2023, 21.06.2023, 29.09.2023 and
23.12.2023, following the guidelines issued
by the Government of India/Council from
time to time, in which all the officers and
employees of the Directorate voluntarily
participated for successfully achieving the
objectives of the workshops.

Out of all the letters received in Hindi or
signed in Hindi, to which it was considered
necessary to answer, those letters were
answered only in Hindi.

In the context of compliance of Section 3(3)

of the Official Language Act, 1963 and other
rules, office orders have been issued from
time to time to each officer and employee of
the Directorate and efforts are being made
to ensure their 100% compliance.

Minutes of most of the meetings of the
Directorate were prepared in Hindi.

All 55 standard forms have been prepared
bilingually and continuous efforts are being
made so that all the personnel fill them in
Hindi only.

Hindi software has been downloaded in
all 35 computers of the Directorate. With
this, every officer and employee working
on computer can work in Hindi or in both
Hindi and English simultaneously in any
language as per their wish.

A roster has been prepared for all the officers
of the Directorate with knowledge of Hindi
and it has also been put on the Directorate's
website dmrsolan.icar.gov.in

All sign boards, information boards, name
boards and other similar boards of the
Directorate have been prepared in bilingual
form.
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12.

13.

14.

15.

16.

17.

Training compendium for the training
programs of the Directorate is available in
both Hindi and English languages.

Code manuals and other
literature are available in Hindi.

procedural

With the aim of increasing the Hindi word
knowledge of the officers and employees
of the Directorate, a Hindi word is written
everyday on the blackboard under the
heading 'Today's word so that the word
knowledge of the officers and employees can
increase.

Rubber stamps to be used in daily works in
the office have been prepared in bilingual
form.

A committee has been formed for the
purchaseofHindibooks, whichrecommends
the purchase of books for the Hindi library.
Efforts are being made to buy books in the
library every year according to the target
set by the Department of Official Language.
The list of all the publications available in
Hindi in the library of the Directorate has
been made available on the website of the
Directorate.

Apart from this, Dr. V.P. Sharma, Director
and  Chairman, Official Language
Implementation Committee, under the
continuous  personal-cooperation  and
guidance, timely organization of Hindi
quarterly meetings and workshops and
mutual cooperation and coordination of
all the officers and employees working in
the Directorate, activities related to official
language  implementation  progressed

continuously moving forward.

12.

13.

14.

15.

16.

17.
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10. INSTITUTIONAL ACTIVITIES
10. Srra fafaferar

Celebration of Republic Day

ICAR-Directorate of Mushroom Research,
Solan celebrated 74t Republic Day on 26th Jan.,
2023. Dr V.P. Sharma, Director highlighted the
achievements of the Directorate and called upon
all the staff members to contribute maximum to
take the mushroom industry to new heights in
the country (Fig. 10.1).

U fead FERIE

P AU~ AJaE Feemery, A A
26 STARI, 2023 BT 74dT 0TS faad 7RI | <.
Y. T, feere | NeeTey @ SudfRal i)
BT STl AR A HHATRAT I < H AISHH
SENT Bl A5 $Ha8dl TR of o1 & v 31fereaa
ARTE <1 &I 3mear fhar (== 10.1) |

Fig. 10.1. Celebration of 74" Republic Day
fom 101, 747 o7 feaw &1 e

Institute Research Council (IRC) meeting

The Institute Research Council (IRC) meetings of
the Directorate were organized on 13t February,
2023 and 11t August, 2023 in which the on-
going research projects were discussed in detail
with the technical programme for the next year.
The new research projects were also discussed
and finalized in the meetings.
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National Science Day celebration

37th National Science Day was observed on 28t
Feb., 2023 at ICAR-DMR, Solan in which all
the staff members of the Directorate along with
studentsof lawfrom Shed’s College, Chambaghat,
Solan (H.P.) actively participated. The theme of
the National Science Day was Global Science for
Global Wellbeing. A small exhibition was also
arranged in which the different technologies
and mushroom products were displayed on this
day for creating awareness about cultivation and
utilization of mushroom (Fig.10.2).

R A fead §9RIE

TMPHATI—GE g  Fcenead, Ao
H 37af I fasme fegw wem@r . onTH
e @ 9 Wt Il & AR IS
Pielsl, dardre, e (TAUL) & BIA & BT
T At w9 9T fora | s fasme feaw
&1 v fRae sogrr & fory dfgs fasiT
o | 39 o7 AYTHH & Wil 3R SWINT & R
H S Teear UeT &= & ol U BIET gl
A emaforg & 8 o fafa=r dadl 8iR
AYTEH IRl B UeRid fhar 1 ([R—3.10.2) |

Fig. 10.2. Celebration of 37" National Science Day
oz 10.2. 379 T fasir feaw &1 Scaq

Celebration of International Women’s Day

49t International Women’s Day was celebrated
on 8" March, 2023 in which more than 20 women
from Chail engaged in mushroom cultivation
along with women staff of the Directorate
participated in the event. The theme of the day
was Women led development. The contribution of
women in day to day life to uplift the society in
various spheres including mushroom cultivation
was appreciated by Dr V.P. Sharma, Director,
ICAR-DMR, Solan (Fig. 10.3). It was told

IFRTEIT AT fead &1 S

8 W/, 2023 I 49d] IR #Afgen feawd
P FTI—TT HIRGH B Wil B dTell AT bl
20 3 31fSd AfRARN 7 59 HriHH § 9T for |
Y fa71 &1 fawa #fgerr dgeg fdere o) €l
LY. T, eee, SATSRIUIR—SITHATR, Srer
T HIRH d Wl Afed A= &= § 9 &
S & forg a9 Shiaw # Afgaet & anre™
BT ERTEAT B (= 10.3) |
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that with the active involvement of women in gqryr a7 % #oreg @1 Odr § ARy @
mushroom cultivation the mushroom industry gfyser yrfierS I Forey ST @ T B )

can be taker} to new horizons which are the need 3 ST 3 o e A &) T 2|
of the hour in the country.

Fig. 10.3.Celebration of International Womens Day
s 10.3. Faeid T wfear fRaa &1 Scaq

Research Advisory Committee meeting

The Research Advisory committee meeting of
the Directorate was held on 234 May, 2023. The
Chairman, Dr Vijay Singh Thakur and members
Dr V.B. Patel, ADG (Hort.), Dr K.P. Singh,
Dr B.M. Sharma, Dr C.D. Thapa along with
Sh. Swaran Singh Chib and Sh. Dharmendra
Rana, Dr V.P. Sharma and all scientists of the
Directorate attended RAC meeting (Fig.10.4).
Apart from presentation on action taken report
on the last year’s recommendations by Dr V.P.
Sharma, all the scientists presented the salient
achievements of their ongoing research projects.
The progress of all the research projects was
reviewed very critically by RAC and road map
for the next year research activities was finalized
along with different recommendations.
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Fig. 10.4. Members of Research Advzsory Committee (RAC) visiting the Directorate
3 10.4. srgwerT Gorgdbe AfAfa (3evHl) @ G [RITAT &1 TINT ®vd §Y

World Environment Day

51t World Environment Day was celebrated
in the Directorate on 5% June, 2023 having
campaign slogan “Solutions to plastic pollution
under the campaign”. Dr V.P.Sharma, Director,
ICAR-DMR, Solan highlighted the importance
of environment around us for having good
health and called upon all the staff members
to plant more trees, use less plastic and protect
the mother nature for the future generations on
this occasion. To mark the celebration of the day
Caribbean cooper (Euphorbia cotinifolia) was
planted in the campus (Fig. 10.5).

faeg ygtaror faaw

5 S, 2023 Pl faemerd § 5147 fawd qfeaRor
TEd INCH HGYUT T WA | Sl 31U,
fQerd, MSHIWIR-SITHIR, Aled o 3w
WY & folU BAR SNIUNY UATARYT & Hed
TR YHTeT STl | §9 3[aOR TR T4 b x|
I IMfd I IMfd Us oM, HH WIRSd &l
STANT R IR 47T Gifedl & folw ARy uapfa
P T PR BT 3meEa fhar| foq @& e
B! fafed &1 & forg uRER F BRI |

(qwRaT Biffwifer) @wmar T (FRrF 10.5) |

Fig. 10.5. Planting of plant on World Environment Day
R 10.5. fawa gafavor feaw gv glereigor
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Foundation Day of ICAR-DMR, Solan and
International Yoga Day

ICAR-DMR, Solan celebrated its 41t Foundation
Day on 21%t June, 2023. Dr V.P. Sharma
complemented the contribution of all the staft
members to accomplish various research and
developmental activities related to mushroom
because of which the total mushroom production
of India has increased about three times during
last couple of years (Fig. 10.6). On this day 9t
International Yoga Day was also observed where
all the staff members actively participated and
performed various yogasanas. Sh Yogesh Sharma
from Art of Living demonstrated yogasanas and
it was stressed upon that for keeping ourselves
fit with a sound mental and physical health yoga
must be made an integral part of our day to day
life.

P ALY~ JJa ey, |ed &
MU faad @R RIS InT faaw

91,937, 9.—H I Feemerd, die - 21
ST, 2023 DI YT 4197 I faqq w17 | S
. T F Aewd I GaRd AT s
AR femrss Tt o -1 o & fog
il WH Fe™ & ANEH DI AREAT D,
S/ a® BRUT fUged $8 a9l & AR AR Bl
Hl AIHA G T A9 I 9¢ 7 7
(frr 10.6) | 39 o 9@t RIS AT feawT
HAIT AT S8l |1 W Rl + Aflhd /y
H 9T foram iR A= Irmeae fy | o sifw
fafdr & s anrer s 9 AemeEl &1 uee
fpar ok g9 99 W SR fear R & w@we
AFARS AR ARING WY & A1 Ga Pl fthe

XG94 B fIU AT Bl AR e STa= &7 1fa=
ST g9 ARy |

Fig. 10.6.Celebration of 41st Foundation Day of the Directorate and 9th International Yoga Day
o 10.6. fAReTery @ 419 ¥eyaT faaw v 99" sravisey It fRaw &1 oo

AICRP mushroom workshop

The 25 Annual Group Meeting of the All
India Coordinated Research Project on
Mushroom (AICRP-M) was held at Sher-e-
Kashmir University of Agricultural Sciences and
Technology, Kashmir (SKUAST-K) during 15
& 16% of June 2023 (Fig. 10.7). The inaugural
session of two days annual meeting hosted by
ICAR-Directorate of Mushroom Research, Solan,
(H.P.) and Division of Plant Pathology, SKUAST-
Kashmir was attended by various delegates,
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including ADG-Horticulture, ICAR, New
Delhi, Director, DMR Solan, Vice Chancellor,
SKUAST-Kashmir, Directors, Deans and HODs
of various institutions and Mushroom scientists
associated ~ with  cooperating/coordinating
Centres from across the country to discuss
latest technologies, cutting-edge research,
and innovation in mushroom cultivation. The
objective of the annual meeting was to deliberate
on achievements of various coordinating/
cooperating centres of Mushroom all over the
country and to discuss ways to enhance the
productivity, quality & profitability in order
to make mushroom production a sustainable
venture in India.

The proceedings started by Dr. Mohammad
Najeeb Mughal, Associate Professor, Plant
Pathology and organizing secretary of the annual
meet, whowelcomed andintroduced the delegates
and guests. Dr. V.P. Sharma, Director, ICAR,
DMR, delivered the project progress reports
submitted by various Centres and presented the
achievements of AICRP-M and ICAR-DMR,
Solan. He also stated about the roadmap for
the future research needed for strengthening
the mushroom research in the country. Vice
Chancellor, SKUAST-K, Prof. M.A.A. Siddiqui,
while welcoming the delegates of the country’s
top agricultural universities and institutions,
thanked ICAR-AICRP for holding the annual
group meeting for the first time in Kashmir.
ADG Horticulture, ICAR, Dr. Sudhakar Pandey
thanked SKUAST-K for hosting the annual
meeting and put emphasis on the need for quality
spawn production and domestication of new
edible mushroom for enriching the diversity of
edible mushrooms. Prof. A.H. Mughal, Director
Research, SKUAST-K and Prof. Neelofar Banday;,
Dean Faculty of Horticulture emphasized on
the importance of modern technologies for
mushroom farming in the modern agricultural
practices for addressing the nutritional challenges
of the country.
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THHIUUHSI—HeAR, el S iR Taairs!
R QU W B AN /FHGI Dal A IS
AIHH JSAM=dl  AIHH &I Wl § Ad-aH
Th=Tepl, T JTHTT R TaTeR YR =i
DI | aiffp o BT e R < H AIWH b
ff= 99 /I8 ®gl B TR W)
foaR—faTel ®AT 3R YRT H HISH IATEH
Pl Uh feprs Sed 99 @ forv Sdradhar,
ORI 3R AMYEdl 9611 @ a¥lbl R ol
‘DT AT |

DHRIATE] B YBATA Uler T AT & He—HTearudh
IR aifffs So& @& Mo Afud . AEHE
IOl el o @I, fosi= gfaffEl sfik wgami
B WHTd fHar iR @1 yR=Fy fear| <. .
G, erHl, fQerd, SSITerR, SIUHR o fafd=
Dl g Igd gRATSHT wfd Rure g @t 3iiR
TIATEHRTRY—FREH MR SMEATIR—SITHAR,
AeE @ Suaferdl & wRgd fear| S
Y H AREH JATHUT Bl Al PR B foly
AALId AA & FHIE & USHT b dN
H 1 garr| SKUAST-K & gofufd U1 THT
T Rl o1 <9 @ oY Py faeafaemedr &k
H Ugell 9R dIffs HHg d8d ST e
& fory ESATER-EARA B g=ars
fear | wered Heriesd IrTdrl, JATSHISIR,
Sl gUTaR Ui W aifid d8d B AWM B
feTu SKUAST-K &1 gr=gare feam 3R @re #3red
@1 fafdgar & € &1 @ oy o arel
W ITET 3R Y Wrel AYHH & qaed Dl
JMETIHAT IR SR fad1| WHEr Tue. gie,
e 3rgHET, SKUAST-K 3R JIhaR Tehy
gis, S Al HHR™ | < DI YN Heel
A & fued & forg smgfe $iY ggfoai
H Hered @1 Wl & v s drenfifear &
e WR SR 3T
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Fig. 10.7. Inauguration of 24”‘ Annual Workshop of AICRP Mushroom
= 10.7. vansised! werew &1 24" qIff& srfememr 1 8gHEICT

Celebration of Independence Day

77" Independence Day of the country was
celebrated at ICAR-DMR, Solan on 15% Aug.,
2023. Dr V.P. Sharma, Director addressed all the
staff members of the Directorate on this National
festival. He highlighted the achievements of the
Directorate in his address and called upon all the
staff members to contribute immensely to fulfill
the demand and expectations of the stakeholders
across the country.

Parthenium awareness week

For creating awareness about the harmful effects
of obnoxious weed amongst the staff members,
trainees and villages under MGMG, Parthenium
Awareness Week was observed w.e.f. 16-22 Aug,,
2023 at ICAR-DMR, Solan. Various programmes
were organized during this week where all the staft
members and visitors/trainees as well as nearby
villagers were made aware of the parthenium as it
is very hardy weed plant and can survive in water
logged as well as dry areas causing a number of
ailments including allergy in human beings. All
were requested to eradicate the weed with roots
on community basis from the fields, roads and
grasslands before its flowering (10.8).
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Fig. 10.8. Eradication of parthenium from the premises of ICAR-DMR, Solan

e T U R IR SRS S

o3 10.8. TSHIvIIR—SIvH31IR, i1 & ey | yrelfagw &1 8=

National Mushroom Mela

ICAR-DMR, Solan organized 26" National
Mushroom Mela on 10%* Sept., 2023. It was
inaugurated by Dr Vijay Singh Thakur, Former
Vice-Chancellor, UHE, Nauni and Chairman
RAC as chief guest and attended by Dr Brajesh
Singh, Director, ICAR-CPRI, Shimla as guest of
honour. Dr V.P. Sharma, Director, ICAR-DMR,
Solan presented the salient achievements of the
Directorate. The programme was attended by
more than 850 mushroom growers across the
country. Four mushroom growers were felicitated
with progressive mushroom grower award on
this occasion (Fig. 10.9).

I TR HeAT

THAFI—GH ATEAH Fermer, dias o
10 RIdeR, 2023 BT 269 T AIEHH HA Bl
TS fhar| gadT Sqgred . fasra Rig
SRR, Yd qeruld, Juegw, Aol SR 3feet
RGN 1 &= A & wu H fHar R <.
gorer g, Fewd, SMSHIgeR—UTIRIRATTS,
e 1 e ifaf & wu # 9rT o |
S dId. i, Qeed, MSHITIR—SIUHSTR,
e ° Feeer @ g SUAferdl bl IR
fBdT | SRIHH § <2 WR & 850 ¥ IffdH HIRRA
Saredl 7 9T foram (R 10.9) 1 39 STa™R
R IR AYIHHA SAGHI Bl IETfcrelial Aered
ITEDH JREPR H ARG fBar T3 |

Fig.10.9.Interaction of the Chief guest during 26" National Mushroom Mela
fa3.10.9. 263 w1 79rwH Ad @ civrT g Al 1 Fradda
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Hindi Pakhwara

From 16-28 Sept., 2023 Hindi Pakhwara was
organized at ICAR-DMR, Solan in which 6
competitions viz., Sulekh, Shrutlekhan, Unicode
Hindi typing on computer, General Knowledge,
Nibandh and translation (Hindi to English and
English to Hindi) were conducted for all the staft
members of the Directorate for encouraging
them to use Hindi language more and more in
their day to day official work. The winners of the
competitions along with the staff members using
maximum Hindi in official work throughout the
year were awarded on the closing day (29.09.2023)
by Dr V.P. Sharma, Director (Fig. 10.10).

R gEarsT

16—28 YR, 2023 Th U137, UG I
freemerd, Ao H RS uEarer smaifed faan
T R H 6 e oy Golw@, #[deldH,
PSR W F[ple 4l Tr-ithn, AMFI &M,
e &R argare (R 9 ofUoh &k s 4
&) wfa off (R 10.10) | Fceme & a1
WTH Al DI U+ feq—ufafed & nfdeRa
Sl # fE<T AT BT 31 ¥ NS IUIANT B
% oI drearfed o) & fory drdehH Smaiford
fBU Q| AU TR (29.09.2023) # Sf. .
b1, wHt, e grT afoafrarel @ faordreit «
AI—HT QX Y IABINSG BB H Al

21 BT ITIRT B dTel Wb FGRT DI G
fepar |

Fig. 10.10. Participants in the competition during Hindi Pakhwara
R 10.10. 1251 g@arer & civi giaaifiar 4 arr od gfaarf

Celebration of Vigilance Awareness Week

The vigilance awareness week was observed at the
Directorate w.e.f. 31 Oct. to 6 Nov., 2023. As per
the guidelines from the council the programmes
were organized on and off the campus and the
report was submitted.

World Soil Day

ICAR-DMR, Solan celebrated 10% World Soil
Day on 5t Dec., 2023 at Gram Panchayat, Basal,
Chambaghat, Solan as well as at the Directorate
whichwasattended bymore than 130 participants.
Dr V.P. Sharma, Director, ICAR-DMR, Solan
addressed the staff members and called upon
to maintain the soil health by adopting organic
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farming with minimum use of organic fertilizers,
insecticides/pesticides and other harmful
chemicals in field and horticultural crops. He
also emphasized that due to indiscriminate and
excessive use of organic chemicals the soil health
has deteriorated and it has become unproductive
and barren in many states in India (Fig. 10.11).

PICATDI AR I BIFHRD JATA & FATH
SWRT & A Sifdd Tl o] gl &
TR B g9TY Y@ BT e fhar | =i
39 9d W W 9R ar & Ifde el &
TG AR D IUANT & BRI IR & By
AT H Sl BT e @R B T § QIR I8
3rcaTEd 3R doR B M8 2 (R 10.11) |

Fig.10.11. Celebration of World Soil Day at Basal and ICAR-DMR, Solan
f3.10.11. g1t 3V STSHIvIR—SIvH3IR, WierT 4 1deq a1 feaw F=rar 137

National Kisan Diwas/Mushroom Day

To commemorate the birth anniversary of
the late Prime Minister of India and farmer
leader Chaudhary Charan Singh, 234 National
Kisan Diwas/Mushroom Day was celebrated
on 23 Dec., 2023 at ICAR-DMR, Solan. The
programme was attended by more than 130
farmers/farmwomen along with staff members
of the Directorate. The theme of the day was
Mushroom to double farmers’ income (Fig. 10.12).

I oA fead /99red fSad

ARG & fedia ga= 7230 iR fhar war drry
ZROT R BT SIIT 799 & foTg, 23 faseR, 2023
BT AMSHITIR—SITHIIR, AleTd H 23d7T T
foram feaw /7ered feas 99T 1 | BRI%H
¥ Qe @& HHAIRAT & AT 130 |
AR bl / pfY Afgers 5 T forr | S|
a1 &1 fawa o frerl &1 S QA B B
ferv 7ereH (= 10.12) |

Fig. 10.12. Celebration of National Kisan Diwas at ICAR-DMR, Solan
o 10.12. srs™ivev—Slvwae, ater 4 gy [T feaw &1 Scaqd
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Swachhata Pakhwada

ICAR-DMR, Solan celebrated Swachhata
Pakhwada w.ef. 16-31%t December, 2023
(Fig. 10.13).  During this period various
programmes like Swachhata pledge, sanitation
campaign, awareness regarding disposal of
waste management, campaign on cleaning of
sewerage and water lines, awareness of waste
water harvesting for agricultural/horticulture
application/kitchen gardens etc. were organized
on and off campus.

SEESNIRSECEIS]

IP.ALU—GH AJaE ey, Ao |
16—31 faaR, 2023 % Oeodl UEATS] A1
(R 10.13) | 39 3@ & IR Tl A0,
Tl AfaH, ulRre ydud & e @
IR H SINTSHAT, RSl 3R U=l & A8+l Bl
AHIS W AR, Y/ IRTEH I /918
IMHATedT & oy Ul oal Faod & IR |
SITRGAr Mfe SN fafi=1 srigd aRWR # 8k

qrex rAfoTd fbu v |

Fig.10.13. Staff members taking pledge under swachhata pakhwam at ICAR-DMR, Solan

fr=.10.13. sgivanv—Sivaaie, wler7 4 waewdr g@arsT @ ded 9 dd dHardd
Tewy

North Zone ICAR Tournament

ICAR-Directorate of Mushroom Research,
Chambaghat, Solan (H.P.) contingent particpated
in Zonal Sports Tournaments (North Zone)-
2023 at ICAR-Central Institute of Post- Harvest
Engineering & Technology, Ludhiana (Punjab)
w.ef. 17t — 20t January, 2024. The contingent
included 19 (Fig. 10.14) participants (16 Men & 3
Women). The contingent remained runners up in
volley ball (smashing), runners up in badminton
mixed doubles and Mrs. Sunila Thakur won
bronze medal in javelin throw (Fig. 10.15, 10.16
and Fig. 10.17).
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Fig. 10.14. ICAR-DMR, Solan Contingent Fig. 10.15. Volley Ball (Smashing Team) with
o 10.14. sg™vaIv—SvHaN, WiorT a1 Runners Up Trophy
dags 7el R 10.15. alefiaier (@RIT &) & wrer
Syfadviar crwl

rerien [Pl o=
AOND\-io';@[,;,;,u -

Fig. 10.16. Badminton Mixed Doubles - with Fig. 10.17. Mrs. Sunila Thakur won Bronze

Rum?ers up Medals Medal in Javelin Throw
o 10.16. dSFCT fAfa 3ue SURASIAT R 10.47 shadt gher sigy w6 $%
95H & e q &I yedb ofldar
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11. TRAINING AND CAPACITY BUILDING
11. gf3reror 3N erwar faeior
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Sh. Deep Kumar Thakur, Personal
Assistant, and Dr Rajneesh Jaryal, Assistant,
successfully completed online training for
Limited Departmental Audit & Accounts
Examination = (Empowering  Aspirants
for Success in the LDA&A Examination)
organized by ICAR-National Institute of
Abiotic Stress Management, Baramati, Pune,
Maharashtra w.e.f. 20t July to 6% October,
2023.

Mrs Reeta Bhatia, CTO attended regional
training-cum-awareness ~ workshop  on
J-Gate @ CeRA for Northern Region on
dated 16* October, 2023 at CSK Himachal
Pradesh Krishi Vishvavidyalaya, Palampur
(H.P).

Dr Ashish Dhangar, F&AO attended three
days training on Accounts of Autonomous
bodies w.e.f. 25-27 Oct., 2023 at Arun Jaitley
National Institute of Financial Management
(AJNIFM), Faridabad (Haryana).

1.
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12. DISTINGUISHED VISITORS
12. falRrse smTg®

A number of visitors visited ICAR-Directorate of Mushroom Research, Solan (H.P.) during 2023 and
the distinguished ones are as:

Date of visit to

S.No. Name and address ICAR-DMR,
Solan
L. Dr Vijay Singh Thakur, Former Vice Chancellor, UHF, Nauni, Solan and | 23.05.2023
Chairman RAC
Sf fasra g S1gR, Yd Reruld, Juaus, Arol, Hea iR afede
RUAT
2. Dr. V.B. Patel ADG (Hort.), ICAR, New Delhi 23.05.2023
S Al wed, HEE HERwS (@rTar), sEiiveR, 7 faweh
3. Major Dharam Dixit, Chandigarh 04.08.2023
4, Dr Vijay Singh Thakur, Former Vice Chancellor, UHF, Nauni, Solan 10.09.2023
and Chairman RAC
<1 fasrg e SR, Yd aruld, Juayw, Aofl, Ao 3iiR sfede
ARUAT
5. Dr. Brajesh Singh, Director, ICAR-CPRI, Shimla (H.P.) 10.09.2023

<. gorer (g, e, 91.%.319,9.—31e] IgE- Ao, RHer (BH)
6. Sh. Binod Kumar, Chief Controller of Accounts, Ministry of Agriculture | 02.11.2023

& Farmers’ Welfare, Govt. of India, New Delhi

£ foFIe B{AR, T ol FE3®, HY Td Ha Hearor J3re,
AR WRBR IRA WK, T3 el

7. Dr. Devender Kumar, Former I/c Director, ICAR-CPRI, Shimla (H.P.) 22.11.2023
Sl Td% BAR, Jd TIRI FIe3d, STediaiR—ATdIeRars, Rrver
(fTw)
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13.

ICAR-DMR, Solan in Press
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CADRE STRENGTH OF TECHNICAL, ADMINISTRATIVE AND SUPPORTING

CATEGORY
ddb-lal, yIrafie 3R Aer™sd A BT DX
Designation Pay band and Level  Sanctioned In position Vacant Total
posts posts posts
TECHNICAL POSTS
1 T-3 29200-92300 (L-5) 4 4 =
2 T-1 21700-69100 (L-3) 7 5 2 7
GRAND TOTAL 11 9 2 11
ADMINISTRATIVE POSTS
1 Administrative Officer | 56100-177500 (L-10) 1 - 1 1
2 Fin. & A/Cs Officer 56100-177500 (L-10) 1 1 - 1
3 Private Secretary 44900-142400 (L-7) 1 1 - 1
4 Asstt. Admn.Officer 44900-142400 (L-7) 1 1 - 1
5 Assistant 35400-112400 (L-6) 4 4 - 4
6 Personal Assistant 35400-112400 (L-6) 2 1 1 2
7 UDC 25500-81100 (L-4) 2 2 - 2
8 LDC 19900-63200 (L-2) 2 2 - 2
GRAND TOTAL 14 12 2 14
SKILLED SUPPORT STAFF

| Skilled Support Staff | 18000-56900(L-1) | 5 | 4 | 1 | 5

Staff in position at ICAR-DMR, Solan (H.P.) as on 31.12.2023
31.12.2023 O® TS UIWIR—SITHIAR, ATl (TA.qL) § srivad sHar)

Name Designation Email ID Official
Scientific staft

Dr V.P. Sharma Director Ved.Sharma@icar.gov.in
Dr B.L.Attri Principal Scientist BL.Attri@icar.gov.in

Dr Satish Kumar Principal Scientist Satish.Kumar6@icar.gov.in
Dr Shwet Kamal Principal Scientist Shwet.Kamal@icar.gov.in
Dr Anil Kumar Senior Scientist Anil. Kumarl4@icar.gov.in
Dr Anuradha Srivastava Scientist Anuradha.Srivastava@icar.

gov.in

Dr Reetu Scientist (w.e.f 24.03.2023) | reetu@icar.gov.in

Dr Manoj Nath Scientist manoj.nath@icar.gov.in
Dr Rakesh Kumar Bairwa Scientist (upto 3.03.2023) | rakesh.bairwa@icar.gov.in
Dr Anarase Dattatray Arjun Scientist anarase.arjun@icar.gov.in
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Ms Shweta Bijla

Scientist

shweta.bijla@icar.gov.in

Dr Jagdish Goyanka

Scientist (w.e.f.21.07.2023)

Jagdish.goyanka@icar.gov.in

Administrative staff

Sh. Tarun Kumar (upto 31.07.2023) AO tarun.kumar@icar.gov.in
Dr Ashish Dhangar FAO Ashish.dhangar@icar.gov.in
Sh. T.D. Sharma AAO Tulsi.Sharma@icar.gov.in
Sh. Bhim Singh Asstt. Bhim.Singhl@icar.gov.in

Smt. Sunila Thakur

Private Secretary

Sunila. Thakur@.icar.gov.in

Sh. Deep Kumar Thakur PA Deep.Thakur@icar.gov.in

Sh. N.P. Negi Asstt. Nawang.Negi@icar.gov.in
Dr. Rajneesh Jaryal Asstt. Rajneesh.Jaryal@icar.gov.in
Sh. Satinder Kumar Thakur Asstt. Satinder.Thakur@icar.gov.in
Sh. Dharam Dass UDC Dharam.Dass@icar.gov.in
Smt. Shashi Poonam UDC Shashi.Poonam@icar.gov.in
Sh. Roshan Negi LDC Roshan.Negi@icar.gov.in

Sh. Sanjeev Sharma LDC Sanjeev.Sharma2@icar.gov.in
Technical staff

Dr Sushil Kumar CTO Sushil. Kumar@icar.gov.in
Smt. Reeta Bhatia CTO Reeta.Bhatia@icar.gov.in
Smt. Shailja Verma CTO Shailja.Verma@icar.gov.in
Sh. Sunil Verma ACTO Sunil.Verma@icar.gov.in

Sh. Gian Chand (upto 31.07.2023) TO Gian.Chand@icar.gov.in

Sh. Deepak Sharma TO Deepak.Sharmal@icar.gov.in
Sh. Ram Lal TO ram.lal@icar.gov.in

Sh. Ram Swaroop (upto 31.03.2023) | TO ram.saroop@icar.gov.in

Sh. Jeet Ram TO Jeet. Ram@icar.gov.in

Sh. Guler Singh Rana TO Guler.Rana@icar.gov.in

Sh. Raj Kumar

Senior Technician

Raj.Kumar8@icar.gov.in

Skilled supporting staffa

Sh. Naresh Kumar SSS naresh.kumarlé@icar.gov.in
Smt. Meera Devi SSS meera.devil @icar.gov.in

Sh. Ajeet Kumar SSS Ajeet.kumar@icar.gov.in

Sh. Vinay Sharma SSS vinay.sharma@icar.gov.in
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Annexure-II Staff News
A — I €Ip JHMER

PROMOTION

1. Smt Shailja Verma, ACTO promoted as
Chief Technical Officer w.e.f. 28.08.2021.

MACP

1. Sh. Satinder Thakur, Assistant granted
Modified Assured Career Progression
(MACP) Scheme in the next higher level- 7
w.e.f 28.08.2023.

JOINING

1. Dr. Reetu, Scientist (Plant Biochemistry)
joined at this Directorate w.e.f. 24.03.2023
(FN)

2. Dr. Jagdish Goyanka, Scientist (Economic
Botany & Pl. Genetic Resources) joined at
this Directorate w.e.f. 21.07.2023 (FN).

TRANSFER

1. Dr. Rakesh Bairwa, Scientist (Genetics &
Plant Breeding) transferred from ICAR-
DMR, Solan to ICAR-IIWBR Karnal w.e.f.
03.03.2023 (AN)

PROBATION:

1. Dr. Anarase Dattatray Arjun, Scientist
cleared probation and confirmed w.e.f.
07.01.2022.

2. Dr. Shweta Bijla, Scientsit cleared probation
and confirmation w.e.f. 04.10.2022.
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1. ST ol 99T, TSI &l 28.08.2021
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Annexure-III Awards and Recognitions
IEI—III YREHR IR AIATY

Dr B.L.Attri received All India Paramount &f U3 bl ANEES BN g TS TR
Achievement Award-2022 for postharvest (SADHNA), € d2.Ud. WAR IR it
technology from Society for Human and Nature  giffgpeer vs wiRe), Arfl, | (Ry)

(SADHNA), Dr Y § Parmar University of qregrdve cameron & forv sifer gian thrrge
Horticulture & Forestry, Nauni, Solan (H.P.). srdlgie STaTS—2022 TS gl |
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Annexure - I'V Financial Statement for the year 2023
(01-01-2023 to 31-12-2023)

e — IV a9 2023 & foy fa<ia faavor (01—01—2023 4

31—12—2023)
S.No. Heads of Accounts Allocation 2023 Exp. 2023
i Lands - -
ii Works 110.00 88.60
iii Equipment 35.00 5.60
iv Information Technology 3.00 1.57
v Library 0.90 0.45
vi Furniture & Fixture 1.00 1.20
vii Vehicles - -
viii Others (SC-SP Equipments) - -
Total Capital Assets 149.90 97.08
i Establishment Expenses 661.11 637.73
ii Establishment Charges - -
iii Wages = =
iv O.TA - -
Total Estt. Charges 661.11 637.73
II General Revenue - -
1 Pension and Other retirement Benefits | 83.45 83.45
2 TA domestic/ TA transfer 8.45 6.40
3 Research and Operational expenses | 102.02 90.77
4 Administrative expenses 181.55 195.64
5 Misc. Expenses 33.00 32.18
Total Revenue 408.47 408.44
NEH 5.00 4.44
TSP 8.75 8.73
SCSP 43.75 29.73
Grand Total (Capital and Revenue) 1276.98 1186.15
S. No. Head of Account Allocation Expenditure
1 DMR-Budget 2023 1276.98 1186.15
2 AICRP Mushroom 591.80 591.80
3 Revenue Receipt 106.41 106.41
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