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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. This Directorate has
come to the expectations and needs of
the stakeholders involved in
mushroom cultivation by developing
improved mushroom varieties and
innovative low cost technologies
suitable for different regions of the
country. In last five vyears the
mushroom production of India has increased from 1.55
lakh MT to 3.92 lakh MT because of adoption of new/
improved varieties of different mushrooms, low cost
location specific technologies and concerted efforts of
the growers.

The scientists of the Directorate have collected 260
accessions of different mushrooms from different parts
of the country in 2024 which have further enriched the
germplasm collection. Directorate is developing trait
specific varieties in button, oyster, milky, shiitake and
enoki mushrooms. A number of crop management
practices have been developed for different
mushrooms during the year. The Directorate took
advanced trials to grow Morchella under semi-
controlled conditions. The production technologies for
other high value mushrooms such as Enoki, Monkey
head, Codyceps, Reishi and Turkey tail were
standardized and refined at the Directorate. The
technology for the development of vegan meat
analogues was standardized using oyster mushroom.
Short shelf life is a main concern in mushrooms. The
Directorate is working seriously to extend the shelf life
of commonly cultivated mushrooms like button and
oyster. In button mushroom, edible coating of gum
ghatti and sunflower oil and postharvest spray of
potassium metabisulphite and ethylenediamine tetra
acetic acid were found to enhance the shelf life. The
shelf life of oyster mushroom can be extended upto 25
days in a steeping solution. Exposure of harvested
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e (fRArae g<er) a9 1983 # 370!
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a7 B, e Frer fafi= gwal @ 78 /S fht
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3R IAEH! $ 3 TN ¢ |
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3iTReR, i, Riere 3R Thle! g § faeyedr fafke
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DI, el 3R <@l T I T I=d oI arel
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GReIe fha T | ST G T START HReb AThIERT
i UGN & fawra o1 Urenfira) &1 aaiaRor faan
TAT| G H HH HSRYT @y R 31 ve g faw
2| ey ge+ iR MY S A= WY | S
S dTel Gl B WSROI A 98 @ fory TR 4
P PR T 2 | IS G H T T MR FROIgEl & e
P @I BT 3R eIy AcHSdachise all
UfreiMerAEA 2g1 tRifcs TtRie & @elE @ 41
foSPIa | HSRY JFAf g€ TS | SRR G BT HSROT
3MAfS B TP HleT | MR 25 oAl T IaRIT I Ahar
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button mushroom to UV light significantly increased
the vitamin D content.

During 2024, Directorate organized 66 training
programmes (42 on and 24 off-campus) in which 3383
participants from different parts of the country
participated. Individual trainings on cultivation of
specialty mushroom and spawn production were also
organized. Directorate produced more than 66 tonnes
of spawn of different mushrooms to cater the demand
of the mushroom growers in the country. A number of
events like National Science Day, World Environment
Day, International Yoga Day, Hindi Pakhwara, 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 27* National
Mushroom Mela on 10" September.

| am delighted to present the annual report 2024
of ICAR-DMR, Solan and highly thankful to all the staff
members for their contribution in research and other
developmental activities during 2024. My sincere
gratitude to Dr Himanshu Pathak, Secretary (DARE) &
DG (ICAR), Dr A.K. Singh, Ex-DDG (HS), Dr S.K. Singh,
DDG (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
Directorate. The editorial team deserves special
appreciation for their timely compilation, editing and
bringing out the bilingual Annual Report.

q'\/vcn‘\/\’)

(V.P.Sharma)
Director
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Executive Summary

BTRIEBTL ML

A significant progress in research, transfer of
technology and human resource development was
made by ICAR-Directorate of Mushroom Research,
Solan (H.P.) during 2024. 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

e Fungal expeditions conducted in 2024 resulted in
260 germplasm collections. About 100 of these
specimens were identified up to the species level,
while 200 were identified to the genus level.

e Some interesting ones are Calvatia cythiformis,
Stropharia atroferruginea, Agaricus augustus,
Ganoderma lucidum, Clitocybe nuda, Agaricus sp.
Cordyceps militaris, Cordyceps sp., Cyclocybe
aegeita, Morchella sp. Pure cultures of 11 species
including Calvatia cythiformis, Stropharia
atroferruginea, Agaricus augustus, Ganoderma
lucidum, Clitocybe nuda, Agaricus sp. Cordyceps
militaris, Cordyceps sp., Cyclocybe aegerita,
Morchella sp. were developed and deposited in
the ICAR-Directorate of Mushroom Research
culture bank.

Crop improvement

e Atotal of 15 wild collections of Agaricus germplasm
from Maharshtra, Kerala, Himachal Pradesh, Bihar,
Punjab, Rajasthan, Kashmir and Tamil Nadu were
obtained and identified using ITS rDNA sequences.

e Atotal of 110 strains of A. bisporuswere evaluated
for disease resistance against wet bubble disease
and a total of six strains showed resistance to the
disease. A total 17 SSR markers associated with
disease resistance gene in A. bisporus were
amplified in 180 strains of A. bisporus.

e Atotal of 150 strains of A. bisporushave been tested
for temperature tolerance under /in-vitroconditions
at 29 and 33°C with 25°C as control and a total of
18 strains showed good growth at 33°C
temperature. A total 02 NBS-LRR regions

s—/

IHITII—GH ST feerer, |ie (RH) 8T
q¥ 2024 T IRTT IFFHIH, WINPT ST AR
g G e ¥ Seogdld Wfd B TS 2
TRTCATSH SRET0T, Hiiel IR, Hiel ST, Heiel e,
WEfdl sWaRy & &x ¥ erey & yq@
STt &1 IR Jel e T e
SHIgd 9Ug

o 2024 ¥ fHU Y B AFAAT & TRVITHIRY 260
STeed U8 Y| $H | @I 100 THAI B
YA ST WX @ B TS, STdfd 200 BT UET
ST ¥R T BT TE |

o TB o= & Pealcar FERIBIH TCIBEIRIT
eI SR s daeHr A
faereiaizd ST vIREE e, IS AT
Frederr ST | Podfcar TGN, wCIHiRar
TSRO, TIR®B SIvEs, I71S4 giesH,
feaelazd T, vREw Wi, Fifedny
e WS |fed 11 ISl & g doad Bl
i fama T AHu—g Sra feee,
Al & HoaR b H ST fHar T |

B R

R 3R AT | TR STHEASH & Pl
15 STEl WIE U b Y 37R TS rDN | 3TehHT BT
STANT BB ITHT g BT TS |

o U SR D Fel 110 IUHET BT el gaagel T
% fIog I URRYS &Har & foy Joaia faar
AT 3R FeT B8 IWET 7 T B Ui AR e
faars | v argvgreer # 0T IRRYE ST | G gl
17 THUHINR HIDHRI Bl T FIZVGIRT & 180 IUHGI
H yafefd faar |

o T FEVGINE D ol 150 SUHGI BT ATIHT AL
% foru o faeT Rerferal # 20 3k 33 fetfl Afeaad
TR qRieror fhar T B, [ 25 A & wu Ao
2 3iR ot 18 WS 7 33 I oo™y ame W
I gy fowrs 81 v v & 180 SUWEl H
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associated with temperature tolerance were
amplified in 180 strains of A. bisporus.

Out of a total of 456 crosses developed, a total of
142 crosses proved to be true hybrids in A.
bisporus. Ten high yielder hybrids 10 hybrids were
selected for further trials.

In Flammulina mushroom, morphological and ITS-
based molecular results confirm the species as A
élastica. Phylogenetic analyses revealed that A
elastica belongs to a distinct clade. The species
showed a large cap size and thick pileus with high
fruit body weight. SSls were isolated from these
parental strains (DMRO-1204; DMRO-400 and
DMRO-1212) and a total of 76 crosses were
attempted using different SSIs of the parental
strains (DMRO-1204, DMRO-400 & DMRO-1212).
Out of 76 crosses, 29 hybrids confirmed through
presence of clamp connection.

In milky mushroom fruiting was observed in the
thirty-three strains out of fifty five strains of milky
mushroom. Maximum vyield was observed in
DMRO-299 (71.38%) followed by DMRO-454
(62.67%) strain. While, minimum yield was
recorded in the DMRO-687 (9.75%) strain. Average
fruit body weight was maximum in the DMRO-298
(67.27 g) followed by DMRO-318 (62.17 g). Further,
preliminary sensory analysis of the different strains
of the milky mushroom identified low and high
pungency/aroma strain.

Crop production

Based on the studies on physico-chemical
parameters, different combinations were prepared
so as to achieve the physico-chemical parameters
of the combination near to the standard casing
soil mixture. In total, 25 combinations were
evaluated for yield performance and eight were
selected. Maximum yield was obtained in coir pith
with 10% lime powder.

Crop protection

Occurrence of 9 diseases and competitor moulds
of mushrooms was recorded at commercial
mushroom farms. Wet bubble disease (Mycogone
perniciosa) was recorded the most commonly
occurring disease in mushroom cultivation with 65-
70% and cob web (Cladobotryum sp) in oyster
mushroom with 55-65% incidence.

AP UGN I Feened
qif¥f& gfadaT 2024

YA ARV ¥ S[S Hel 02 T4 UA—TANRIAR
&3l Pl g AT |

IR Y U Gt 456 P H 4, H[A 142 DA
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3T UROIH 0%, Serfvedl & U H USTI &l
gfe PR & | BIsdloicd [deelyor | udl daal §
o 0% ForfRcehr T STl dols W WafdId 8 | 39
YoTfd o 9% MMHR DI ST AR AT ursferas den
IT ®ad ¥R feEmar| g9 9qa Iudal
(STTHATRT—1204; SYTHIJNTISIT—400 37X
SITHRN—1212) | TATHINE DI 3 T far ar
3R UJeh IUMGT (STTHSTRIA—1204, SITHINRST—400
3R SuHaRa—1212) & faf= THUHSTS @l
IUANT PR Hl 76 HIFA BT T HA1 7| 76
B H ¥, Toid S B SURATT & AT 4 29
Hax B gfie @l TS |

o g W B PR gE & gedd Suval H
< TR SUMRT H ST 137 | JTfeIhaH SUoT DMRO—299
(71.38%) H T TS, IS 916 DMRO—454 (62.67%)
ITE H | WEfd, RAqH IUST DMRO—687 (9.75%)
JUIE H ol DI TS | IIT el Bl aoid DMRO—298
(67.27 U™) H ARIHAA T, IAD € DMRO—318
(62.17 UTH) oI | $HS 3TelTal, AR GH & fafr=
IgHEl b URMEG A<l favelyor 7 HH IR 3=
<A@ /Y IuNEl B ugEr B |

bl ST

Wifde—rarafe Jucst W feu U regwEl ®
MR TR, fafa= Fao TR fbe v arfs |are=
P AITP—IAIP AUSS! DI AT-D aRoT AT
ST & PHRAG AR AT D | Bl HAATDR, SIS
TTH & folQ 25 HATSTHI BT e BT AT 3R
S BT A fHdT TAT| 10% FAT USSR B AT
PRR O # Srfrpad SUST Ui &Y TS |

B GREm

ARG G BET H G DI 9 dEIRAT IR
afereaeft wwal @ SURAfT 5 @1 TS| TgH @t
Wl H 9 3 SR I 99 fSoiST (7783171
gIFRINT) 65—70% 3R JATREI T § Hig d9
(ForSIgIT# TadY) 55—65% Tl & A1 Tof Bl
TS |
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® In Pleurotus ostreatus and P ostreatus var Florida
virus like symptoms including young fruit bodies
with long stipe and funnel shaped or morning glory
shaped basiodiocarps were recorded 4 samples.
Virus suspected samples showed that suspected
cultures registered slow diametric mycelial growth
(40.85 to 43.75 mm) with yellow discoloration as
compared to healthy samples (61.88 mm) after 7
days of incubation.

® Pseudomonas aeruginosa B22 identified effective
against M. permiciosa (wet bubble disease) under
in-vitro conditions. Bacillus proteolyticus B15 and
Pseudomonas putida B16 found effective against
Cladobotryum sp showed >90% growth inhibition.
However, none of the isolates found effective
against 7richoderma sp.

Postharvest technology

e For development of vegan meat analogues, 14
strains of 8 mushrooms were screened on solid
and liquid media. Out of different strains, Pleurotus
ostreatus var. Florida was selected on the basis of
mycelial biomass. The selected strain was further
grown on different substrates like wheat straw,
sawdust, soybean powder, brown rice and wheat
brawn. Out of different substrates wheat
straw+soybean powder showed fastest linear
growth of 8.6cm/7days.

e Through response surface methodology (RSM) pH,
temperature and edible media were optimized for
the selected strain of mushroom for vegan meat
production. Out of 25 combinations, soybean
broth with pH 6.0 and temperature 30°C was found
most suitable for the growth of mycelium.

e Qut of 13 treatment combinations for
development of formulation for vegan meat,
treatment 12 and 13 were found best on the basis
of sensory evaluation.

® As compared to chicken kebab, fat (%) and anti-
oxidant activity was recorded better in vegan
kebab.

e Studies were conducted to evaluate post-harvest
treatments for enhancing the shelf life and quality
of oyster and button mushrooms. Steeping oyster
mushrooms in a solution of common salt, citric
acid, acetic acid, and potassium meta-bisulfite
(KMS) extended their shelf life to 25 days at room
temperature.

s—/
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e Edible coatings, particularly gum ghatti and
sunflower oil, effectively preserved button
mushrooms for six days at 4°C. Post-harvest sprays
of KMS, EDTA, and electrolyzed water significantly
reduced decay, while UV-C treatment (30 minutes)
improved firmness and color retention. These
findings highlight effective strategies for post-
harvest mushroom preservation.

e A study was conducted to standardize protocols
foraccurately estimating vitamin D2 in mushrooms
by comparing two extraction methods: (Methanol
+ Dichloromethane) and (Choline Chloride +
Glycerol). The choline chloride + glycerol method,
with hot water and n-hexane purification, was
found to be more accurate and reliable, and all
subsequent research was based on this approach.

e UVCexposure led to whiteness loss of white button
mushrooms, but mushrooms placed closer to the
UV lamp (20 cm) retained more of their original
color. Vitamin D2 content in white button
mushroom, increased significantly with exposure
time, reaching 2.29 times higher after 90 minutes
of UVC 30W treatment.

e QOyster mushrooms were also tested for vitamin
D2 enhancement under two UVC treatments. In
T1, UVC 15W (1 lamp) for 1 hour increased vitamin
D2 from 17.51 pg/g to 46.99 ug/g and in T2, UVC
30W (2 lamps) for 1 hour increased vitamin D2 to
58.47 ug/g.

e Total polysaccharies, phenols and flavonoids were
estimated in 7rametes, Hericium and Cordyceps.
/n-vitro antioxidant assay was done in these
mushrooms using DPPH free radical scavenging
activity. An eco-friendly and non-toxic silver
nanoparticles (AgNPs) were synthesized using
aqueous extract of 7rametes versicolor.

Other research activities

e The economic impact of NBS 5 variety of white
button mushroom was studied. Its share is
declining significantly and is merely 1.7% (2023)
showing the stagnation in technology adoption.

e Interms of area, out of total 600 ha of total button
mushroom area in the country, NBS 5 variety
covered around 2.8% of the area in 2023.

)
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e For NBS 5, the Net Present Value (NPV) was Rs.
25.91 crores (2012-2023) with an Internal Rate of
Returns (IRR) as 30% and a Benefit Cost Ratio of
41.21 during 2012-23.

e The Producer Surplus was Rs. 17.43 crores and
consumer surplus was Rs. 13.41 crores for NBS 5
strain of white button mushroom, generating a
total economic surplus of Rs. 30.84 crores in India
during 2012-2023.

e Factors influencing the technology adoption
among mushroom growers were identified using
Linear Probability Model (LPM). Factors such as
sex, experience, education, and training are
significant determinants of technology adoption
among growers.

e In terms of mushroom consumption behaviour
analysis among 210 respondents in India, majority
(90%) of the respondents consumed mushrooms
with average per capita annual consumption of 550
grams.

e Majority (45%) of the respondents consumed
mushrooms occasionally, while only 2% consumed
daily.

e Majority (51%) of the households spent in between
Rs. 100 to Rs 500 per month, 34% of the
households spent less than Rs. 100/ month, while
only 4% of the households spent more than Rs.
1000 on mushroom consumption in a month.
Majority (66%) of the respondents preferred eating
mushrooms at home than at a restaurant.

e The most preferred place of purchase was local
vegetable markets, followed by supermarkets.
Fresh mushrooms were the most preferred form
of consumption.

e The most preferred way to cook mushrooms was
as a vegetable curry, followed by stir-frying and
soup.

Transfer of Technology

e During 2024, the Directorate organized 66 training
programmes which included 42 on-campus, and
24 off-campus for farmers, farmwomen,
unemployed youth and entrepreneurs under
various component attended by 3383 participants
from different parts of the country.

e Among training programmes, 5 were conducted
for farmers under Tribal Sub Plan (TSP), 1 under

s—/
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North-Eastern Hilly (NEH) region component, and
26 on and off campus training progammes were
conducted under Scheduled Caste-Sub Plan (SC-
SP) component attended by 98, 11 and 2618
participants respectively.

During 2024, one training on shiitake mushroom
cultivation and 6 trainings on cultivation technology
of Cordyceps militaris were organized and were
attended by two and 55 participants respectively.

Two training programmes on three months hands
on training were organized at ICAR-DMR, Solan
during 2024 and were attended by 19 participants
from different parts of the country.

One day National Mushroom Mela was organized
on 10" September, 2024 in offline mode chaired
by Hon’ble Governor of Himachal Pradesh Sh. Shiv
Pratap Shukla along with Dr Rajeshwar Singh
Chandel, Hon’able Vice Chancellor, UHF, Nauni,
Solan, Dr S.K. Singh, DDG (Hort. Sci.), ICAR, New
Delhiand Dr. V. P. Sharma. It was attended by more
than 1050 participants. In the Mela, 5 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 150 farmers on differentissues
including mushroom cultivation.

During, 2024, 3 exhibitions were organized by the
Directorate on National Science Day, National
Mushroom Mela and National Kisan Diwas/
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 2024.
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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1. DMR - An Introduction

1. I ZIRIEN R - oo A=A

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 shelf
life 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
establishement of National Centre for Mushroom
Research and Training (NCMRT) in 1983 at Solan (H.P.)
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 3,47,450 tonnes
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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 10%
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 (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 31.12.2024 was 10 Scientists, 8
technical, 13 administrative and on skilled supporting
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staff. The annual budget of the Directorate for the year
2024-25 was Rs1209.57 lakhs which will be fully
utilized. The Directorate earned Rs.150.00 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.

Mandate

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

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

3. Co-ordination of network research for validation
and evaluation of specific technologies through
AICRP on mushroom to enhance productivity.
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2. Research Achievements

. @
2. BRENE USRI
2.1 Mushroom Genetic Resources

2.1 G IATdRre GEEH

Fungal expeditions were conducted in 2024 in the
regions that lie within Himachal Pradesh, India. These
journeys have resulted in 260 collections in all. About
100 of these specimens were recognized to the species
level, while 200 were identified to the genus level.
Calvatia cythiformis, Stropharia atroferruginea,
Agaricus augustus, Ganoderma lucidum, Clitocybe
nuda, Agaricus sp. Cordyceps miltaris, Cordyceps sp.,
Cyclocybe aegeita, Morchella sp. are few of these
species that are very intriguing. 11 species, including
Calvatia cythiformis, Stropharia atroferruginea,
Agaricus augustus, Ganoderma lucidum, Clitocybe
nuda, Agaricus sp. Cordyceps militaris, Cordyceps sp.,
Cyclocybe aegerita, Morchella sp. have been cultured
and each specimen has been deposited in the ICAR-
Directorate of Mushroom Research’s herbarium in
Chambaghat Solan, HP.

The following lists the macroscopic and microscopic
analyses of six specimens:

1. Calvatia cyathiformis

Fruiting bodies are brain or skull shaped, may be
egg or pear shaped, whitish to brownish, smooth skin
initially, wrinkled, crumbled on maturity, and attached
to soil with rhizomorphs. Spores 3-6 um, globose,
ornamented, inamyloid. Pileal layer formed of
brownish globes toirregular elements. Growing solitary
or in groups in grassy field, open woods (Fig. 2.2.1).
The specimen was collected from Lower Chail Solan.

2. Stropharia atroferruginea

Fruiting bodies are reddish brown to wine red in
colour with convex to flat cap having hanging partial
veil remnants along margin. Gills adnexed, crowded,
creamish to greyish initially, changes to purplish grey
on maturity. Stipe cylindrical to slightly bulbous
yellowish stipe, covered with fine hairs and often with
cogwheel and fine grooved yellowish annulus on upper
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Fig. 2.1.1. A. Fruiting bodies of Calvatia cyathiformis in natural habitat;, B. Basidiospores; C. Pileal elements
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Fig. 2.1.2. A. Fruiting bodies of Stropharia atroferruginea in natural habitat; B. Basidiospores, C. Basidia with basidiospore
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portion of stipe. Spores 9-12 x 6-8 um, dark brown,
ellipsoid to oblong with central germpore. Basidia 16-
25 x 7-10 um, clavate, tetrasporic. Cystidia present.
Pileipellis a trichoderm of branched hyphae, up to 8
um elements. Growing scattered on soil in dense
Quercusforest (Fig. 2.1.2). The specimen was collected
from Shrinagar, Kandaghat.

3. Cordyceps militaris Fr.

Fruiting bodies are club shaped, up to 8 cm high,
orange coloured, minute beads like powdery granules
attached to upper fertile rounded portion. Head
covered with stroma, inside stroma perithecia present.
Inner texture pale orange. Perithecia superficial to
partially embedded in loosely interwoven cells.
Ascospores initially segmented into long thread like
structures, breaking into elliptical segments, individual.
Ascospores 2.5 x 1.2 um, long, filiform with septation,
inamyloid, thin walled. Asci 300-500 x 3.5-5 um long,
cylindrical with capitate apex. Clamp connections
absent. Growing scattered or in caespitose manner on
dead pupae burried in soil (Fig. 2.1.3). The specimen
was collected from Chail, Solan.
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Fig. 2.1.3. A. Fruiting bodies of Cordyceps militaris Fr. in natural habitat; B. Perithcia; C. Ascospores
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4. Helvella compressa (Snyder) N.S. Weber

Fruiting bodies are greyish to greyish black. Pileus
saddle shaped, bilobed, with a narrow gap separation,
initially inrolled, upper surface fertile, greyish brown,
smooth, dry; lower surface pale grey, hairy, flesh thin.
Stipe up to 10 cm long, 1 cm thick, more or less equal,
compressed to furrowed, stuffed then hollow, white,
with minutely hairy covering. Ascospores 18.20 x 11.5
14 um, oblong, inamyloid, smooth, large
monoguttulate. Asci clavate to cylindrical, 8 spored,
operculate, inamyloid, thin walled. Growing solitary to
scattered, or even in clusters to gregariously growing
on the ground in coniferous forest in temperate areas
(Fig. 2.1.4). The specimen was collected from Chail,
Solan.

5. Omphalotus olearis (DC.) Sing

Fruiting bodies are yellowish, orange to golden
yellow, cap convex to flabelliform with depressed
centre. Lamellae decurrent to adnexed, yellowish to
golden yellow attached to solid yellowish stipe. Spores
subglobose to sublacymoid, smooth, inamyloid.
Cystidia absent. Pileipellis a cutis of cylindrical elements
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Bl X F X Bl I & 81 ¢ | ISeld Hiol &
PR P, & UTferdl dTel, U Fobivl fRT B A1,
TS H T B3l U T SUTS, YT 93, forae,
JE el adg godbl 91, drell arell, A Udel |
T3 10 HHAT dF 41, 1 HH HAST, FHAGY aWER,
Apferd W WHER, 9T 31 R Wi, qwe, RIS
Tl dTel ARVl & TN | TERPIRUN 18.20 x 11.5—14
HAISH, ARATBR, TS, FHT, T8 AT |
TIPS Fefde F JANDHR, 8 ISR, ITRRCIT,
SAATSAITS, Udell JIaR grell | |eeiarer &S H
YEHHRY a1 H T TR 3fdel ¥ fdar gy a1 I8 a& &
ARl AT S 4 I & (R 2.1.4) | T A, Ao
SRGEREIRID

5. 31#pralewy sidRe (S R

B Ulel, TRAT I Gew diel 3T B B 7, Sl
I W ofdR U] BT © IR dI9 H &7 g3T BIAT & |
ciel! fEdmie 9 Teravs, Wi 9 g Uil 31 & o
Uil T & T3 I S B & | Y] FaraErel

Fig. 2.1.4. A. Fruiting bodies of Helvella compressa in natural habitat, B. Ascospores
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Fig.2.1.5. A. Fruiting bodies of Omphalotus olearis in natural habitat; B. basidiospores; C. Basidia

o3 2.15. ¢ grplasw smara 4 siwwraicy sidfa & wa: f IRSTIvE: o aififear

e ji‘-n-_ —
Fig.2.1.6. A. Fruiting bodies of Laccaria amethystina in natural habitat; B. Basidia with basidiospores

a3 2.16. U giplasw smara 4 d@Rar vAfRear & wa [  IRISTeg & arer Iffsar
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up to 10 um wide.Growing scattered, or even in clusters
to gregariously growing on the woody tree in coniferous
forest in temperate areas (Fig. 2.1.5). The specimen
was collected from Chail, Solan.

6. Laccaria amethystina Cooke

Fruiting bodies are purplish, cap convex to plain,
purple to greyish purple, covered with fine appressed
scales, margin inrolled. Lamellae adnexed, purple,
attached to purplish solid stipe, covered with coarsely
hairy scales. Basidiospores 7.5 x 10 um, globose,
ornamented, spines up to 3 um long, inamyloid. Basidia
28.64 x 8.5-14 um,clavate, tetrasporic,sterigmata up
to 3 um long. Cheilocystidia 22.60 x 4.12 pum, cylindric
to clavate. Pileipellis a cutis of bunches of cylindrical to
clavate elements up to 20 um wide. Clamp connections
present. Growing solitary, scattered or gregariously on
soil in coniferous forest (Fig. 2.1.6). The specimen was
collected from Chail, Solan.
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2.2 Crop Improvement
2.2 B GUR

Genetic improvement of button mushroom

1.

Development of disease resistant strains in
button mushroom

. A total of 15 wild Agaricus germplasm from

Maharshtra, Kerala, Himachal Pradesh, Bihar,
Punjab, Rajasthan, Kashmir and Tamil Nadu were
obtained. The strains were DMRO-833, DMRO-
1078, DMRO-1083, DMRX-29, DMRX-55, DMRX-
56, DMRX-199, DMRX-200, DMRX-386, DMRX-
1859, DMRX-2027, DMRX-2183, DMRX-2190,
DMRX-2197, DMRX-2297. ITS 5.8S5 rDNA from all
the strains were amplified and sent for sequencing
(Fig. 2.2.1).

1000 mss

750
500

250

1.

Bl b e b e e e

e g P ALa e JarR

qc g q A fariel Sudel &1 faer

PHEIR IR THATTG A A 15 SITell TIRSH
SHETSH I fT 7| I ITHE DMRO—833,
DMRO—1078, DMRO—1083, DMRO—29, DMRO—55,
DMRO—56, DMRO—199, DMRO—200, DMRO—386,
DMRO—1859, DMRO—2027, DMRO—2183,
DMRO—2190, DMRO—2197, DMR0O—2297 &I | T
IYNET I TS 5.85 rDNA BT Fateia fawar a1 3R
FATHAT & Ty WS T (R 2.2.1) |

10 11 12 13 14 15

- ‘5‘.—‘“.‘.‘

Fig. 2.2.1. /TS 5.8rDNA amplifications of 15 strains of Agaricus spp.
o3 2.2.1. vIR»w &fieliar & 15 SyHel & IESIve 5.8rDNA HaE 7

. Atotal of 110 strains of A. bisporus were evaluated

for disease resistance against wet bubble disease
and a total of six strains showed resistance to the
disease. DNA from 180 strains of Agaricus bisporus
was done and ITS amplified to confirm the identity
of the accession. A total 17 SSR markers associated
with disease resistance gene were amplified in 180
strains of Agaricus bisporus. 02 NBS domain
primers have been used to amplify the NBS-LRR
region in 180 strains of button mushroom for
temperature tolerance (Fig. 2.2.2, Fig. 2.2.3, Table
2.1 and Table 2.2). The molecular data will be
corroborated with the production trial data for

V

4l U 9SWURE & f{A 110 SUHG! BT Jedibd el

golgel T & [3%g T UfcRIeTS &rar & forg fovar
AT 3R Rl B8 SUET F T & Ui AfcRIES e
g | vIR#w argvaiver & 180 IUNRT | SIUY
foram T 3R S &1 gge @1 e B b
ferw 1S &1 wafeia fbar war | v7Rew argwivd &
180 JUWEl H T HfeRIed 9 A S Hel 17 SSR
HIHRI BT gafele fbar T | oA Aigw[ar & forg
g GH P 180 IUNE! H NBS-LRR &5 &l yafeld
PR D ol 02 NBS S UTEHR &1 U fban
T 7 (A 2.2.2, oA 2.2.3, diferar 2.1 iR drfera

G



AP UGN I Feened
qif¥f& gfadaT 2024

T
ICAR

[ 1 CgEn

Fig. 2.2.2. Some of the DNA isolated from strains of Agaricus bisporus
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Fig.2.2.3. Some of the ITS DNA amplified from strains of Agaricus bisporus
A 2.2.3. vIR»w aiswiver &1 gorfagl & gafa go srgeiva STy
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Table 2.1. Yield potential and disease appearance in some strains of button mushroom

qIfer®dT 2.1. 9e4 A B B Jorfadl & I gHar iR AT IuReafa

Strains BE % No. of mycogone infected fruit bodies

A-8 10.51 0
A-18 7.26 0
A-20 13.94 2
A-26 10.41 0
A-34 10.05 0
A-55 7.88 0
A-117 7.23 0
A-123 11.26 0
Control 11.42 02

Table 2.2. List of SSR primers reported to be associated with disease resistant gene in A. bisporus

darferdt 2.2. ¢ izl A I afcRIEN Sfi9 €@ S 9a1¢ ¢ TUTHIR WIgWRE &1 g

AbSSRO5 (GATGAG)6 CTCTGGGATATGGACGAGGA CCTCTTCACCTTGACCCTCA
AbSSR08 (TGG)8 GTAATGCTCCCGCTGTTGAT TCCGCTGTTCTTCCAACTCT
AbSSR10 (CCA)8 GAAGAATCACGGGTGAAGGA GAGGGCGATGTGACAGTTTT
AbSSR14 (TACC)6 GGCAATCGGAAAGAACAAAA GCAGAGAACCATCCTCAACG
AbSSR15 (TA)6 GACTGCCTGATTGACGGATT TCCGACTCCGACATCCTATC
AbSSR17 (CA)6 GGACGAACTTATGCCGTGTT GGCACAGCCTGAGAGAGAAG
AbSSR18 (GA)7 CTCGAGTCGACGAAGGAAAC TCCTCGGTTTCGACTGTACC
AbSSR28 (TC)12 TGTCTGGTTTTGCTCACGTC TCAGCACACTTAATCGCACA
AbSSR47 (CA)8 CATCGGAATCTGAGCTGTCA TGTGTCAAAAGTGGGTCCAA
AbSSR52 (CAT)6 TGGCTCTTTACAGCCTTGGT TGCAGATGTGGTAGGAGTTTTG
AbSSR75 (CAA)7 CGTCCAACATCAACGTCAAC GTGTACATCCCCTCGTCGTC
AbSSR85 (CGT)5 GACTGTTGACGTTTCGGGTT CAACGATGACCCGTTTTCTT
AbSSR87 (CcT)e CAGTCGCACTCGAAATCGTA TTGTTGAGTGAGGCATCGAG
AbSSR89 (CAT)7 GATAGCTCCTGGTCACCGTC CTGGCTTCAAGAAGCGTACC
AbSSR111 (GAG)12 TGTCGATTGCGTCTTCTTTG CGCCTCGTTTCTCTACTTCG
AbSSR112 (CAC)5 TCACCCTCACTCAAACTCCC TCTCATCCGGTTCAACAACA
AbSSR159 (GAA)6 CGACCCATCATCAACTTCCT AACGAGGGAAAGGTCGATTT

C2)
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identification of molecular marker for disease 22) | I URRIS &aT iR YA Aew@ar &

resistance and temperature tolerance (Fig. 2.2.4, 1T auIfdes J1pY @Y Ug=E & U Suifdsd et

Fig. 2.2.5 and Fig. 2.2.6). BT ST TV ST & A1 e o7 Srgey (ot
224 3R forF 2.25) |
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Fig.2.2.4. Some of the amplified SSR from strains of Agaricus bisporus
o3 2.24. vIR%w aisayive @ o Fafla veaveasv
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Fig.2.2.5. NBS-LRR domain amplified from strains of Agaricus bisporus
3 2.25. vFdlva—vosnvene sidT &1 viR%w diswiva & Sgdel & gaftla fear 7ar
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C. Identification of Termitomyces sp.

Atotal 7 cultures of 7ermitomyceswere taken from
ICAR-DMR, Solan Culture bank. DNA isolations and ITS
amplifications were done. The amplified products were
sequenced and identified using NCBI BLAST. The
cultures were DMRX-427, DMRX-74, DMRX-591,
DMRX-1084, DMRX-1131, DMRX-1698, DMRX-2130,
and DMRX-2285 (Fig. 2.2.6). Three cultures could be
identified as 7ermitomyces.

/“

. efAetgrgdw uonfa &) yga=

JMENTIR—SITHI’R, HIeTH Dok §b I SficHsad
1 el 7 DR ol TS | SITAY ISR 3R SATSETH
THCAITh e fhy Y, Jaftid ScTal Bl i faar
T 3R TAARME <Re BT SUANT &b UgdrT
AT | F ook SITHIRUTI—427, SITHNRURT—74, SITH
JRUTH—591, SITHIRUTH—1084, SITHNRUFI—1131,
SITHIRUTT—1698, SITHINRUITH—2130 AR SIUH
IMRUGH—2285 o (o 2.2.6) | TH FoaR DI SHSHZSHT
@ w9 H UgAET ST AP |

Fig. 2.2.6. /TS amplification of Termitomyces cultures

o3 2.2.6. cfifelmgaw wegplaal &1 smsdiva gaeT

D. Development of temperature tolerant
strains in button mushroom

Optimum temperature for mycelial growth of A.
bisporus mycelium is 25°C while fruiting temperature
is 16°C. Button mushroom is the most popular
mushroom cultivated in India and because of the
tropical to subtropical climatic conditions in the
country, heavy expenditure is incurred on refrigeration.
Thus, strains growing at a higher temperature will cut
down to cost of production. A total of 150 strains of
Agaricus bisporus have been tested for temperature
tolerance under in vitro condition in Petri plates at 29
and 33 °C with 25 °C as control. A total of 18 strains
were identified, which could grow at 33°C temperature.
The strains were A-1, A-4, A-5, A-8, A-20, A-22, A-23,

V

SI. g9 Y § drgd geeeiid Sudel &1 fasra

v gigvgive Arsdiferi @ #wgdforad faerd @
fore gsedm argdE 25°C © STafdh Wl &l argd 16°C
2| 929 R RA # SIS S aTel! T Arn g g
2 3R QW ¥ Sumledd | SUrwEeddR Serary
gRRefeEl & dRor, yefiad w® 9 @< BT 21 39
UPR, S TIHE TR ST dTel SUHEl I Scared a)
ANTA H HHY MUY | 25°C 307 & 91T 29 iR 33°C
R UL el § g-faer Refd & d&8d argam Ae=reiierdr
% oIy TIR®GH ISR & FHol 150 SYWGI BT URIEToT
foam 1 2 | et 18 SUWGT BT U B T8, Sl 33°C
AT TR ST Adhd & | J g A—1, A—4, A—5, A—8,
A—20, A—22, A—23, A—30, A—34, A—51, A—60, A—T72,
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A-30, A-34, A-51, A-60, A-72, A-74, A-96, A-114, A-
117, A-123, A-149 (Table 2.3 and Fig. 2.2.7). The
molecular data will be corroborated with the mycelial
growth and production trial data for identification of
molecular marker for temperature tolerance strains.
The identified strains can be used as breeding lines for
development of temperature tolerant hybrids.
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A—74, A—96, A—114, A—117, A—123, A—149 (aTfeTepT
2.3 3R fra 2.27) 9| qUEH A SUAET B forw
AMUAPG AIHR P UgaE & foIv amurfds Ser &l
Arsferad gig IR IeTe Ueror ST & A1 gfie &)
SITOY | Ugae TSNS BT SUANT YA A9
T} B faerg & forw oo+ ars+i @& w9 # fasar <
AT 2 |

Table 2.3. Mycelial growth rate of the strains showing good growth at 33°C

arfa®t 2.3. 33°C W IWT Ifg few™ I Swidl @ asdferaa 3fg ®

Average growth rate (cm/day)

Strains
25° C ( Dia in mm) 29° C ( Dia in mm)

33° C ( Dia in mm)
A-1 0.39 0.25 0.11
A-4 0.24 0.34 0.09
A-5 0.22 0.29 0.24
A-8 0.42 0.17 0.07
A-20 0.43 0.27 0.12
A-22 0.44 0.32 0.14
A-23 0.42 0.34 0.13
A-30 0.41 0.34 0.07
A-34 0.31 0.31 0.22
A-51 0.35 0.26 0.13
A-60 0.36 0.29 0.15
A-72 0.31 0.19 0.16
A-74 0.38 0.21 0.13
A-96 0.41 0.39 0.18
A-114 0.68 0.56 0.32
A-117 0.50 0.47 0.39
A-123 0.47 0.41 0.36
A-149 0.45 0.41 0.42

Fig.2.2.7. Growth of some strains of Agaricus bisporus at 33°C

fora 2.2.7. 33°C v vIR®w Figeuivey 1 go Fonfadl &1 qiE
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E. Hybridization of SSIs and yield evaluation 3. UHUHIATE ST AHIUT 3R U ATHA

1. Using 7 SSI of NBS-1, 22 of NBS-5 and 32 from 1. Ipx foera & forv T tda—1 & 7 THURRTE,
eleven different strains of button mushroom were THIUI—5 & 22 3N g g P TIRE T T—3Tel T
used for hybrids development. A total of 456 IUdC W 32 BT SYINT fbar 17| Dol 456 DY
hybrids were developed. g feu Ty

2. Out of a total of 456 crosses developed, a total of 2. faaRid f6u 7T Gt 456 BT H A, el 142 DA
142 crosses proved to be true hybrids with varied ST—3TTT SUST 3N ATOTeRAT T Y G GhY
yield and quality (Table 2.4 and Fig. 2.2.8). All the afaa B\ (@iferT 2.4 3R o 228) | W 142
142 crosses were evaluated for yield and quality T P ST 3R ToTeT el @ forw I
parameters. Some of the high yielders are listed e T | 7B o ST Y ey Hpe R vaﬁ'sl_@’
below. Out of the high yielding hybrids, 10 hybrids ¥ | 97 SUST o a1 Gt F ¥ 10 G o B
were selected for further trials. T ?I,ef T

Table 2.4. Yield potential of Some of the selected hybrids
qIfeidT 2.4. B FAMTT GHA B SUS &HAT

H 1 16.83 H 91 8.93
H 6 9.72 H 92 8.98
H 19 10.64 H 93 11.56
H 20 10.49 H 94 11.65
H 21 10.73 H 95 9.50
H 22 11.64 H 97 10.93
H 26 14.26 H 98 9.57
H 33 9.42 H 100 9.29
H 54 12.99 H 102 9.39
H 55 9.52 H 136 12.46
H 59 9.93 H 138 9.04
H 61 9.19 H 143 9.73
H 62 10.49 H 187 11.83
H 70 10.84 H 190 8.77
H 72 9.85 H 228 9.67
H 77 8.68 H 229 10.02
H 79 12.67 H 232 11.24
H 80 10.20 NBS-5 8.93
H 85 9.90 U3 8.66
H 90 11.80

V ()
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Fig. 2.2.8. VYield evaluation trial of hybrids
o3 2.28. @&V e &l 9o JegraT goer

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

S g 31 IalRie gar

Sl g @1 gd U 9enactl d EHI BT
fa®ra IR e

36 1 H W, DMRP—26, DMRP—363 3R DMRP—136
P SSI BT STIANT BB TS F fafa fpy |
9 B § W, 36 T [AbRid fer MU sk S5ar
g fHar = (R 2.2.9) | 39 Gl 1 URMS
ST | UH AR H AfHaA S (53% §13.) &7 uar
el |

Fig. 2.2.9. Cultivation of different hybrids of oyster mushroom
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Genetic improvement of Flammulina mushroom

Morpho-molecular characterization Flammulina
elastica

Morphological details

Pileus 2.34 cm in size. Shape, convex to applnate
or uplifted in matured specimens, surface smooth,
greasy, somewhat pitted, colour yellowish brown in
centre, surface much viscid, marigin light yellow to
creamish yellow, translucently sulcate forming two
contrasting zones, striations up to 0.5 cm long.
Lamellae adnate shortly decurrent, close, 0.3 -1 cm
broad, colour cream to yellowish, edges smooth to
wavy, 3-4 tiers. Stipe 8.73 cm long, central, equal,
mostly tapering upwards and few tapering downwards,
upper part cream to yellowish white mid part golden
yellow to orange yellow basal part orange brown to
golden brown, surface pubescent hairy near lower
portion, twisted, wiry, somewhat ribbed in few
specimens, hollow stipe, yellowish on exposure. Taste
mild.

/“

Fel gfer=IT USITiT &1 Aqa1R1H o
Fel gferT geaTRc®T & Wil —Torfad aeeT quiq
wUTHS faavor

TSI T JATHR 2.34 1. AMHR, URuFd T A
ISl IR HUR B 3R YT HUR B AR IoT §IAT, cis
RN, freT, $© 88 dd TgeR, 91 | 3 diar 9,
e a8 ferafed, feRT Seeht el 3 HH i e,
UREe WU A T fAuRIT &3 99 §Y, 0.5 I P Adl
gTRAT | <¥ell TS+, Aie I Jdiad], 98, 0.3—1 AT
Tl T M IR UleT, fhR R 9 olax ofevaR,
3—4 WX | S 8.73 HHI ofdl, AL, SRMER, ARHIR HWR
BT AR YT BIAT 3T 3R FH =1 BT MR Tde arar
BT, HURI AT S A IR Ulel ABa, Heg 9T AT
Gl & AR el SMMER 9T AR -1 | Sy Ges
dRER, BB Tl § BB & dP URIGR, WRIAT S04,
o TR Uiell | e g |

Fig.2.2.10. Spore of Flammulina elastica

fo3.2.2.10. Felgforr gemRReadr & oy
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Basidiospores 8.5-11.2(12) x 4.3-5.2, spores with
suprahilar depression. Basidia 25.5-35.78 x 7.2-9.2
um, tetrasporic, sterigmata up to 4 um long.
Pleurocystidia scattered, 63-70.3 x 13-23.8 um in size.
Cheilocystida 20-88.63 x 20.41-23.00 pum in size,
numerous in ceaspitose manner. Pilepellis typical
trichoderm, not golden brown, pileocystidia 67-135.2
x 7-11.8 um in size, branched ixohyphadia, Clamp
connections are present throughout. Stipitiellis a
trichoderm of caulocystidia, abundant, fusiform to
lanceolate golden brown, thick walled up to 15 um long.
The similar spore ratio was reported in another study
with spore ratio around 2.5-3 (Fig.2.2.10).

Molecular identification

The strain was molecularly identified nuclear
ribosomal ITS DNA after Sanger sequencing. The
sequence of mushroom sample obtained was
subjected to BLAST comparisons against NCBI
database. The sequence was deposited in NCBI Gene
Bank under accession no. OP250115.1. The sequence
also showed close relation with the sequences named
Flammulina elastica, Flammulina velutipes,
Flammulina filiformis, Flammulina rossica and
Flammulina ononidis. The Phylogeny was constructed
to identify the species and it was found that the
sequence belongs to Flammulina elastica. The
phylogenic tree was divided in to four clusters i.e.
Flammulina elastica, Flammulina velutipes/ filiformis,
F.rossica and Fononidis clade (Fig.2.2.11). £ onoidis
was selected as outgroup. The analysis involved 28
nucleotide sequences. There was a total of 962
positions in the final dataset. The tree with the highest
log likelihood (-2211.76). Flammulina velutipes and £

elastica were completely separable.
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IRITSARAR 8.5—11.2(12) X 4.3—5.2, GABeR U
qrel drarvp | IRAfSAT 25.5—35.78 X 7.2—9.2 um,
TeraR®, RRMRT 4 um T& o | RINRe S
faER U, 63—703 X 13—23.8 um IHR & | AgAIRST
20—88.63 X 20.41—23.00 um 3MHR &, FRUSN TD
A ggargd ¥ | foeruford fafdre grgedred, s 9u 3T
o 121, uferafaRefear 67—135.2 x 7—11.8 um MHR
®, TR SIRATBISHISAT, Fold B QX H HIGE & |
Refifereh, sraiRefean @1 ta gEaed 8, A UgR
AT H, FIHATHH | i dArdlele gaew R T &1, 15
um T6 dT AT KR Tl 81 2 | 341 aRE B o
U B RUIS U 317 qega= | $1 Mg off Roras
FIST] U 9T 2.5—3 T (3 2.2.10) |

3oTfd® uga

R SHAY & q1 A DI A0S wY H g
URHY] JISERITHE TS SITU ¥ Bl TS | 0 G
@ T B ITIHH DI NCBI ScIe¥ & Raalrs BLAST
o & Al fobar 1T o | 31ghH BT NCBI Gene 4%
H TRIE FaR OP250115.1 & T&d STl fhar I o |
3D = GoAglorTT FAIREDT, FelglerT dGICe, FerFlorr
FoITBIE, Feiglerr QTR SR Feigler T STfrsw
qME Al & A A G Hey @ | gt
B ggA B b T Brgelroi o1 fFHfor fbar T
3R I8 Ui 1 S S Felgfor sl | Hefe
™ 2| BIsaie Us ®f IR Wl 4 farfoa faar
TN AT A FAGlerTT SANCH], FelGlerTl dGIcw,
fostermitafe, geigferr SIRvTH AR Feigler T STT71sw
Fois (Rrd.2.2.11) | Feigler T SIS BT MSSYY &
wU H AT 7T A7 | fITeor # 28 Yfaerss AgHA
A 2| 3ifom Serie H |/ 962 WM | AW
31 AT HTET Tl U (—2211.76) | Foigferr agiewy
IR 7% Fertedr R A8 | 7T o |
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KY200206. 1 Flammulina ononidis
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EUT91055. 1 Flammulina elastica
AF 141134, 1 Flammulina elastica
—ssr— AF034103. 1 Flammulina elastica
——— @ OP250115.1 Flammulina elastica

FJ889518. 1 Flammulina elastica
——— MNOOEEE1. 1 Flammuling velutipes
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KX058568. 1 Flammulina velutipes
MHAE9686. 1 Flammulina filiformis
MH469706. 1 Flammulina filiformis
MH469688. 1 Flammuiina filiformis
68 ' MH469685. 1 Flammuilina filiformis

82

MGE09027. 1 Flarnmuiina rossica
KU950344. 1 Flammulina rossica
—— KU950340.7 Flammulina rossica

KU950338. 1 Flammulina rossica
KU950338. 1 Flammulina rossica

KC179735. 1 Flammuiina rossica

—— KU250345. 1 Flarmmulina rossica
t— KU950343.1 Flanmmuling rossica
MZ293093. 1 Flammuling rossica
— KUB50347. 1 Flammulina rossica

] outgroup

Fig.2.2.11. Phylogenetic tree of F. elastica using maximum likelihood. Red square indicated specimen is DMRX-
773 used in the study

o3 2.2.11. ffrdaq wa1gaT BT SUTT Fvd Y FAGler T FARSHT BT Bigcladicd ger| JeqaT 4
ggH el T Adlad TAT DMRX-773 &

Cultivation, nutritional profiling of bioactive
compounds of Flammulina elastica

Flammulina elasticawas cultivated on wheat straw
supplemented with 19% wheat bran and 1% calcium
carbonate on autoclaved substrate at 121°C for 90
minutes at 22 psi pressure. The primodial formation
was completed in 36 days and fruit bodies
development took 51 days after spawning. The average
pileus diameter was 2.34 cm, Stipe length 8.73 cm,
stipe breadth 0.66 cm and average fruit body weight
1.34 g (Fig.2.2.12). The biological efficiency of the
F.elastica in one flushe was found 18.61% and dry
weight of mushroom was 8.56 g.

The proximate composition analysis of Flammulina
elastica fruit bodies on dry weight basis revealed that
total carbohydrates are the major constituents (51.38
%). £. elastica also showed (24.5 % of protein), (12.2 %

V

g gler T germfRedT & staufsa sl o) Wi,
qiyor Geefl wuREr

FAGlerTT SATRSHT BT 19% g, & aldx AR 1%
Hf® FEHe & Y feldelcs e R 22 psi
T91g W 90 fiFe & forg 121 et Afcwad R g &
I TR ST AT o7 | AISAITSASA TS 36 A1 # qRT
BT 3R WifT & a8 %t Faril &1 faer 51 fa=i
H g7 | ST fUe T 2.34 ), WY 418 8.73
AT, ICTSY AISTE 0.66 T 3R SARAT Bl BT aol 1.
34 I o (RIS 2.2.12) | U TeTel H FelifolT SeTRedl
P S TeTT 18.61% UTS T8 AR G BT @ doT
8.56 TTH oI |

& I B MR R T Gler] FaRcH & b
erl & Mecan Gxa=T favelyor & udr =rel f& @

FIAEgST UG UCH (51.38%) B | U Forficar #
(24.5% WIEH), (12.2% a1, (8.36% I<@) 3T 12 Hfcrera
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Fig. 2.2.12. Fruit body production of F. elastica on wheat straw supplemented with wheat bran (left) and Fruit
body of DMRX-773 of F. elastica

o 2.212. 78 @ 4@ gv VB, SAICHT BT %ol VIV SGIGT (91V) 3Iv V. gAINCHT &
SIHSIVORT—773 BT Bl VIV

of fat, (8.36 % of ash) and 12 percent of crude fibres.
The energy value of £ elastica fruit bodies were
calculated to be 379.56 kcal per 100 g. Studies on
bioactive compounds of £ e/astica showed the
presence of phenolics 51.38 mg/g in GAE (Gallic acid
equivalent). The B glucan which is an important
medicinal compound was found about 47.30% and
total and alpha glucan was 70.89 and 23.59%
respectively. Strain DMRX -773 showed 65.55% DPPH
scavenging activity.

SSls isolation and hybrid development in the
Flammulina

Cultivation trial was performed for the parental
strains (DMRO-1204; DMRO-400 and DMRO-1212)
of Flammulina for spore print. Further, SSIs were
isolated from these parental strains and fast growing
SSlIs were identified based on the culture growth. A
total of 76 crosses were attempted using different SSls
of the parental strains (DMRO-1204, DMRO-400 &
DMRO-1212). Out of 76 crosses, 29 hybrids confirmed
through presence of clamp connection.

()

S BrgaR W UIQ MU | U5, FonReedl & ol [l
BT Holl g 379.56 fhall DR U 100 IH & w4
aRebferd fbam T | v gerficsr & Siadfshd At
TR fHU U sy & udr gl {6 GAE (Aferd TRrs
|AGd) ¥ 51.38 mg/g BAlelad HIG[E & | B e[ il
T WYLl SR AP B, T 47.30% AT 1T
3R G 3IR TSI T AT 70.89 3R 23.59% o |
¥eT DMRX—773 & 65.55% DPPH SahdfoitT wrfafafer
fers |

7 gler T ¥ THTHIATS AcTTa X T fawra

oy e @& o vefo @ U9s Suvel
(DMRO—1204; DMRO—400 3iR DMRO—1212) & ferg
AT T URIETOT fhT 1T | $9 AT, 3 Ugeh Sual
| SS| BT 3T I 74T 3R Heax f[demT & MR W
il A ge arel SSI @1 ugAE B TS | ISP SUWE!
(DMRO—1204, DMRO—400 3R DMRO—1212) &
a1 SSI &1 IUANT B Gl 76 1T BT TATH b
TRAT| 76 I | ¥, Fold B &I IuReIfa & AraH
A 29 HIR B gfc o T |
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Genetic improvement of Milky mushroom

Cultivation trial of the fifty-five germpalsms of the
culture bank was performed using tunnel pasteurized
wheat straw as substrate. Twenty two strains were not
reached to complete spawn run or fruiting stage.
Overall, fruiting was observed in the thirty-three strains
of milky mushroom. Maximum yield was observed in
the DMRO-299 (71.38%) followed by DMRO-454
(62.67%) strain. While minimum yield was recorded in
the DMRO-687 (9.75%) strain. Average fruit body
weight was maximum in the DMRO-298 (67.27 g)
followed by DMRO-318 (62.17 g). On the other hand
minimum average fruit body weight was recorded in
the DMRO-454 (25.45 g). Further, preliminary sensory
analysis of the different strains of the milky mushroom
identified low and high pungency/aroma strain (Fig.
2.2.13).

/“

red! T &1 diRe gar

T URGRIPd T8 D H B Fedge b WU H
STRT TRd Hoa) b B 55 STHUARH BT Tl Bl
TRIETOT T 13T | 22 SUHE Wi 39 AT Bl DI Iael
TP el Ugd UY | B Aear, Ffed! g & dad
SUNS H Bl BT 3R T TS | AfIpdH Suw
DMRO—299 (71.38%) ¥ <! TS, S9® 916 DMRO—454
(62.67%) T2 ¥ | Tafh =[AaH SIS DMRO—687 (9.
75%) 59 W TSl B M5 | AT Bl IRR B GOl
DMRO—298 (67.27 ™) H 3IRIpad o1, D I
DMRO—318 (62.17 UTH) oT | AL AR, YAaH A
Tl TRR BT goTd DMRO—454 (25.45 TTH) H <o fbar
AT | SHD ITATIT, SRR G & faf= w9 & IRMS
HILT fIgelvor 9 &9 &R S=a AU /g o B
yga™ &1 (A 2.2.13) |

Fig.2.2.13. Evaluation of the different strains of the milky mushroom
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2.3 Crop Production
2.3 Bl SdlgH

Refinement of cultivation technologies in
Button Mushroom

A. ldentification of standard casing soil for
button mushroom cultivation

Based on the studies on physico-chemical
parameters of standard casing soil for button
mushroom i.e. peat moss, all the raw material used for
casing soil in our country were analyzed for those
parameters such as pH, EC (ms/cm), BD (g/cm?), PD(g/
cm?), 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.
In total, 25 combinations were evaluated for yield
performance and eight were selected for further
experimentations. The yield performance of all the
selected combination is given in Table 2.5 and Fig.
2.3.1. Highest yield was obtained in Coir pith with 10%
lime powder.

94 G ol Edl &I daial o1 gRerad

Y. 9 gH 3 Odl & fog wa 3maver Rrgl a1
LRI

e g & folg A 3feRer gl I Ui 79 &
Wfae—ae AIesl W fHT MY g+l & MR
TR, BAR < # Sarvl Y & forg Sy fhy S arer
Tl P A B diwm, S (TEew /9H), A
G /adr), T (G /99r), IR (%), TseioH
(%), BT (%) IR WG U I AMSS & oy
faeeiyor foam | AMe SmeRer g st & FRie
Ao & WIfe—ae AEs! & U o)A B
forg faff=1 HATS IR T T o | ge e, Sust
gee[ & forg 25 HASHT &1 oA fhar a1 3R
38 &1 RN & TR & folg =1 | |1 =gt
Aol BT SUST Uee diferdr 25 iR o 231 #
= T 21 10% AT USSR @ AT HieR o1 § qa
31feres IuST T &8 |

Fig. 2.3.1. VYield performance in different casing soil formulations
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Table 2.5. Yield performance of eight casing soil combinations

arfetar 2.5. 36 JMaxvr g Ao &1 Susl vesia

Coir pith + Lime (90+10) 16.92
Coir pith + FYM (80+20) 13.06
Coir pith + FYM (50+50) 12.14
Coir pith + FYM (20+80) 9.04
Coir pith + FYM (10+90) 7.89
Coir pith + Soil (80+20) 15.33
Coir pith + Soil (70+30) 14.99
Coir pith + SMS (70+30) 14.48

B. Cultivation Trials on Termitomyces

The cultivation trial used liquid spawn for
inoculation in the substrate. A total of two substrate
combinations were tried in the first experiment on
Termitomyces mushroom. The solid substrate
inoculated with liquid inoculum was incubated at 22-
25°C for 35 days with 500-600 ppm CO,
concentration, shifted to cropping rooms, cased with
cocopeat and temperature was maintained with diurnal
variation of 26-28°C and 15°C (Table 2.6, Table 2.7 and
Fig. 2.3.2, Fig. 2.3.3). The spawn run bags showed
rhizomorph formation but fruit body initiation has not
been achieved till now.

€. efffetarsfie wx Gl © g fieor

T P IR H FeAge H SIhT o B forv aved
WA BT ST [hAT TAT | S5 G R Uget
TIRT 3 Gl QI AedgC AASTAI DI DIRIE B TS | TReA
SAIREH B AT ST ST Y 3 LT Dl 500—600
didies co, wigar @ w1y 35 fadl & forv 22—25 f$Hl
ARTTH R SR BT TT, B el H AR
e a1, Sredic & AT Bav fdhar 47 IR auEHA
Pl 26—28 TS Afeaasg iR 15 3t Afewas (arferar
26, AT 2.7 3R form 232 R 233) & <&
R & AT IA1Y IG@T 7T | W 37§ 7 A8l
o @ elfdh Hel IR BT YB3 3T Th BTieT
T8I g8 ¢ |

Table 2.6. Media composition for preparation of liquid spawn of 7ermitomyces cultures

aiferst 2.6. cffelarsfg dvpfaal @ a’d Wb @1 da & fag Afsar ww==n

Ingredients Quantity/litre Ingredients Quantity/litre

Glucose 30g Yeast Extract
KH,PO, 05g K,HPO, 05¢g
MgSO, 0.5g NH,CI 40¢g

Table 2.7. Substrate used for cultivation trial of 7ermitomyces mushroom

arfaer 2.7. <fifciazdy g= @ dl & Wae & fag yg® gsage

Saw dust 20% Saw dust 30%
Wheat straw 20% Wheat straw 10%
Wheat bran 20% Wheat bran 20%
Corn flour 10% Corn flour 10%
CaCO 1% CaCO 1%
Cotton seed waste 29% Cotton seed waste 29%
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Fig. 2.3.2. Spawn run stage of Termitomyces mushroom

o3 2.3.2. cfifcimgadw g &1 w7 7 Fvor

Fig. 2.3.3. Rhizomorph formation in Termitomyces mushroom

foa 2.3.3. efifelmzdior g 4 wgwiaie 167

Cultivation of Trametes versicolor a highly
medicinal mushroom in India

Trametes versicolor— also known as Coriolus
versicolorand Polyporus versicolor —is a common
polypore mushroom found throughout the world.
Meaning ‘of several colors’, versicolor accurately
describes this fungus that displays a unique blend of
markings 7. versicoloris a white-rot fungus which

AR A IS Al g g9 w aeffdee ot
adt

29w aHfidere — R @IRIerT aefidere 3R
GIehTIRYT GHfipere & A1 | ST S ® — g
W H IR S aTell U 379 WiiuR 9 & | &y
F1' 31ef, TATBeR 39 Hadh BT FSIH T BT & Ol
forel &1 U arfeT fAsror yefia @xar ® & avfiporv b
ABHE—FSY Hdd © Sl dbs! ol felAIgaa®
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degrades lignin from lignocellulosic materials, such as
wood. 7rametes versicolor contains polysaccharides
under basic research, including the protein-bound PSP
and B-1,3 and B-1,4 glucans. The lipid fraction contains
the lanostane-type tetracyclic triterpenoid sterol
ergosta-7,22, dien-3p-ol as well as fungisterol and -
sitosterol. Polysaccharide-K (PSK or krestin), extracted
from 7. versicolor, is considered safe for use as
an adjuvant therapy for cancer treatment in Japan
where it is known as kawaratake (roof tile mushroom)
and approved for clinical use. Cultivation of this
mushroom was done on saw dust and wheat straw
substrates as a basal medium. Spawning was done @
3% on dry weight basis. Spawn run was completed in
35-40 days at 24-25 ° C. Pinning started after 18-20
days of bag opening (Fig. 2.3.4). Presently crop is in
fruiting stage and BE will be calculated after the
termination of the crop.

/“

et | I &1 I oxar 8| 290w gefidere |
g WY % T80 didaIss B §, o
AEH—arSs YIgdl 3R f—1,3 3R B—1,4 T e
2| foIfUs 319 § AFReA—YIPR SerTsfdad grgeuHss
WA TIRET—7,22, SAA-3p—3d & ATA—T
BRI IR R 8Id 81 & aefidav |
HaTel T didiiaRge—a (QIods a1 $iec) B ST
H HWR & ITAR & oIy Fes e & wu 4
START & foIQ RIS A1 ST ©, ST8f 59 Brared
(%% TSl W) & WU H ST Ol & IR 9 A&IH®
STANT & forg SrgAIfed fBam T € | 39 g & Tl
TR 3R T8 B T & FeHgC W 99 AgH & ©9 4
B TS ol | YW IO B IMUR WR 3% DI & F W
P T | 24—25 ST AfTIT R 35—40 AT # WH =
ORT &I AT | 7 @il & 18—20 &=l & a18 fUf+ g=
gs (B 2.3.4) | IHM H BAS Wl DI 37T H © 3R
HAA B AN & 91 BE &I TOMT BT ST |

Fig. 2.3.4. Fruiting bodies of Trametes versicolor

a3 2.3.4. 29w affsiavy & o A&
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2.4 Crop Protection
2.4 B gRe

Studies on seasonal abundance of mushroom
flies

Seasonal abundance of mushroom flies was
recorded using light trap. Data was recorded at weekly
intervals. Monthly average data revealed that
maximum population of flies (208) was recorded in the
month of July followed by October and September (Fig.
2.4.1). Minimum population was recorded in the
month of June. From November onwards decline in
population was recorded in subsequent months.

g AfdEl 31 Al Igard wR e

AMEC TU BT SYAN IRDb G Afdgdl BI AT
FEATIT TSl B 75 | AR IR W ST T b
T ARG A ST W UdT dor fdh AfRa @
e 3TaTal (208) Jells & Held W ol @I TS,
A 1 e AR RaaR (s 24.1) << o1 75|
A B HEN # ATH 1A Sof B TS | IR B AL
% 9IE 9 91 & AeMl A I77ardl # ARTae & & S |

No. of flies recorded in button Mushroom cultivation trial
conducted in cropping room (2024)
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Fig. 2.4.1. Studies on seasonal abundance of mushroom flies

3 2.4.1. g #fagal &1 gt sgarga g7 sEFIT

Occurrence of diseases and competitor moulds
in mushroom cultivation

Occurrence of 9 diseases and competitor moulds
of mushrooms was recorded at commercial mushroom
farms. Mummy disease of button mushroom
(Pseudomonas spp) manifested bulging at the base
along with fibrous mycelium around it. Stipe of the
infected fruit body found stretched out and curved
slightly (Fig. 2.4.2). In total 35.00% average incidence

g o @dl # dRar i ufawust suar ot
e

TS g Bl H T B 9 dHIRAT IR
AT Bhal Bl T 5 Bl TS | 957 W (FFSIETT
TefeT) &1 79 TR & BRT AR R SHR 3R
IAD IR IR WER A9l g 3 | Fid
Bl TRR DI RET bhell g8 AR oS! 91 g5 Ulg T
(3 24.2)| B FATHR T I P 35.00% AT

\J



ICAR-Directorate of Mushroom Research
Annual Report 2024

of Mummy disease was recorded. At one farm 40
percent cultivation bags of button mushroom were
found showing unusual symptoms like deformed fruit
bodies, leathery texture and stunted growth (Fig.
2.4.3). Observed symptoms showed resemblance with
virus like symptoms. Therefore samples were
lyophilized for further studies using virus specific
markers. Wet bubble disease (Mycogone perniciosa)
was recorded the most commonly occurring disease in
mushroom cultivation (Fig. 2.4.4) with 65-70%
incidence. Infected fruit bodies showed sclerodermoid
mass formation and thickened stipe symptoms. Green
mould ( 7richodermspp) was also identified as common
problem in cultivated mushroom with 50-60 %
incidence. It manifested symptoms like cottony white
mycelium, green colonies and cap spotting (Fig. 2.4.5).
Cob web of oyster (Cladobotryum sp.) was also
observed with 55-65% incidence on oyster crop. It
produced symptoms like patches of mycelium, wet rot,
powdery spore, cap spotting and pink pigmentation in
mycelium (Fig. 2.4.6).

Cob web was also noticed in shiitake mushroom
(Fig. 2.4.7) with 5-7% incidence. Causal organism in
shiitake mushroom was identified as Cladobotryum
dendroides based on the microscopic characters of
spore i.e. basal hilum. However, in case of cob web of
oyster mushroom, basal hilum like out growth was
recorded at both the ends of spores which is an
indication of new species of Cladobotryum. Therefore,
both the cultures are required to be confirmed through
molecular markers. Brown plaster mould (Populospora
byssina) was recorded common competitor mould with
55-65% incidence. This mould showed white mycelial
mat in compost bags/beds and on casing soil and later
turns to brown colour (Fig. 2.4.8). Olive green mould
(Chaetomium spp) was recorded as another
production lowering mould with 30-40% incidence.
Infected compost produced odd smell from growing
bags and olive green patches on the surface of bags
(Fig. 2.4.9). In some places lips thick mould
(Sporendonema purpurescens) was also noticed with
100% incidence. This mould showed white crystalline-
like growth and as the spore of the mould mature, the
colour changes from white to pink (Fig. 2.4.10).

s—/
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Fig. 2.4.2. Mummy disease of button Fig. 2.4.3.  Button mushroom Fig. 2.4.4. Wet bubble disease
mushroom malformation =13 2.4.4. flar gorgell T
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Fig. 2.4.5. Green mould Fig. 2.4.6. Cob web of oyster Fig. 2.4.7. Cob web of Shiitake
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Fig. 2.4.8. Brown plaster mould Fig. 2.4.9. Olive green mould Fig. 2.4.10. Lips thick mould
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Screening of oyster species for viral diseases

Five oyster species namely Pleurotus ostreatus, P
ostreatus var Florida, R pulmonarius, P. citrinopileatus
and R djamorwere evaluated for their agronomic traits
and diseases appearance. Out of five, in two (A
ostreatus and P. ostreatus var Florida) virus like
symptoms including young fruit bodies with long stipe
and funnel shaped or morning glory shaped
basiodiocarps were recorded (S2 to S-5). S-1 A
Oestratusvar Florida was healthy with flat fruit bodies
without any curling of margin (Fig. 2.4.11).

Cultures were raised from symptomatic fruit bodies
for further studies. Virus suspected cultures of oyster
mushrooms namely Pleurotus ostreatus and P.
ostreatus var. Florida were evaluated for their growth
on Potato dextrose Agar media. Results (Table 2.8)
showed that suspected cultures registered slow
diametric mycelial growth (40.85 to 43.75 mm) as

compared to healthy samples (61.88 mm) after 7 days
of incubation.

% 4 iy

S-4 Suspected

-, N
S-5 Suspected
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) &1 o # ol SrAfee ArgAforaa gfg (4085
4375 ) T @I |

Laboratory examination

Fig. 2.4.11. Virus like symptoms on Pleurotus spp.

o3 2.4.11. wgview guifa gv qrgve &6 cEor
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Table 2.8. Growth test for healthy and virus suspected samples

arfaat 2.8. W@ AR IRRE e AT & fay gfg odeor

S. No. Diametric mycelial growth
(mm) after 7 days

Colour change

S-1 61.88 No

S-2 43.75 Yellowish
=3 43.09 Yellowish
S-4 40.85 Yellowish
S-5 41.96 Yellowish
CD, o 255 -

Biological control of pathogens

22 bacterial isolates evaluated against Mycogone
permiciosa (wet bubble disease), cob web disease
(Cladobotryum sp) and green mould ( 7richoderma sp)
under /n vitro. Effective isolates were identified by 165
rRNA sequencing. Pseudomonas aeruginosa B22
identified effective against M. permiciosa (wet bubble
disease) under /n vitroconditions. Bacillus proteolyticus
B15 and Pseudomonas putida B16 found effective
against Cladobotryum sp showed >90% growth
inhibition. However, none of the isolates found effective
against 7richoderma sp (Table 2.9 and Fig. 2.4.12).

Aoal &1 sifds fFra=or

22 ST STgAlCIicd &1 AZHITIT GRIFIIEr
(e GeIgett J), BIa AF I (Fer 19T ) 3R
9 Aies (crswied wad) & Raes §7-/acr & d8d
AT fbar AT| 16S rRNA TIHAYT ERT g1l
JASAICITH B Ugd DI T | g7—/dg) Rl & dgq
RIS USRHENT B22 &I 77 gef77erar (e
JAgel M) & Raes JdEl U AT | TSI TH
Y & RIe gTEl urg Y dRYer wifeafaieaa
B15 3R WYSMMIN Yfesr B16 o >90% gfg Ha=re
faman | eTailfes, grgaied Tadl (arferar 2.9 iR o
24.12) & Rac® HIg W1 ATSAlelcd 9T =1 url
T |

Table 2.9. Effect of bacterial isolates on inhibition of various diseases of mushroom

darferdt 2.9, g @ faff=1 M @ 37axte W SAAv] gUadHer &1 g91d

Isolates

M. permiciosa

Cladobotryum sp

Per cent inhibition

Trichoderma sp

B-1 78.89 0.00 1.11
B-2 36.30 0.00 1.11
B-3 16.30 0.00 0.00
B-4 28.15 0.00 0.00
B-5 30.37 0.00 0.00
B-6 25.93 0.00 0.00
B-7 27.04 0.00 0.00
B-8 61.48 0.00 0.74
B-9 39.26 0.00 0.00
B-10 20.00 0.00 0.00
B-11 15.19 0.00 0.00
B-12 28.89 0.00 0.00
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Isolates Per cent inhibition

B-13 28.15 0.00 0.00
B-14 15.56 0.00 0.00
B-15 53.46 94.44 0.00
B-16 76.67 0.00 0.74
B-17 8.15 0.00 0.00
B-18 18.52 0.00 0.00
B-19 9.26 0.00 0.00
B-20 6.67 0.00 0.00
B-21 73.70 0.00 1.11
B-22 87.41 94.44 1.85
Control 0.00 0.00 0.00

S. rhizophilla (B-8) Bacillus proteolyticus (B-15)

Pseudomonas aeruginosa (B-22) P putida (B-16) Control

Fig. 2.4.12. Antagonistic activities of bacterial isolates against mushroom pathogens

o3 2.4.12. g WToIHEl P fQeg dflarvgsn a1 [V afafaftr
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2.5 Post Harvest Technology
2.5 Hel3 SuI=d Yrenfat

Development of vegan meat analogue from
mushrooms

Fourteen strains from 8 different mushrooms
(Pleurotus, Button, Hericium, Shiitake, Paddy straw,
Milky, Laetijporusand Auricularia) were screened on solid
(Malt Extract Agar) as well as Malt Extract broth for

their suitability for vegan meat (Table 2.10).

g A AHIER] 7 GATA T ST fadr

IAMBTER A & fory S9a) Sugmar & forg 8
STCIT—3TelT Gl (gview, 9, &/R/erg% RieTa, I,
fe®m), afeyiv 3R FRFERT) & dicg Iu¥Rl &l
B (ATlee Tdiede UTR) & A1 Alee TRIS TS
§Ter IR ST AT (@TfetaT 2.10) |

Table 2.10. Screening of different strains of mushroom for mycelial growth

arfar®r 2.10. Hmﬁmaqu%mqwaﬁﬁﬁﬁrWaﬁﬁﬁﬁﬂ

DMRP-135 (Pleurotus eryngii) DMRO-985 (Calocybe indica)
2. DMRP-136 (R ostreatus var. Florida) 9. DMR-1072 (Volvariella volvacea)
3. DMRP-115 (R ostreatus) 10. DMRP-356 (Lentinula edodes)
4, DMRP-112 (R sajor-caju) 11. DMRA-1 (Agaricus bisporus)
5. DMRP-116 (R citranopileatus) 12. DMRX-779 (Hericium erinaceus)
6. DMRP-392 (R sajor-caju) 13. L-2 (Laetiporus sp.)
7. DMRP-205 (R djamor) 14. DMRO-106 (Auricularia polytricha)

On the basis of growth rate of mycelium (90mm/6
days), average mycelial biomass of 16.52 g/L and
thickness of 6.84um on solid media (MEA) Pleurotus
ostreatus var Florida was selected for its suitability to
develop vegan meat analogue. Microscopic studies
were performed to compare the mycelial structure of
each strain used in the study. Maximum mycelial
thickness was observed in case of Volvariella volvacea
(14.02 um) followed by Lentinula edodes (8.8 um) and
Pleurotus ostreatus var florida (6.84 um) while
Pleurotus citranopileatus was found to have minimum
mycelial thickness (3.62 um) (Table 2.11 and Table 2.12).

aifed @1 gfg &R (9oft /6 &), eftea
ARRAfeTIel STRET 16.52 UTH / ofiex @R 31 Hifsar
(THEY) WR 684 um P HICE & R W GVCH
L Se ORI, FAIRST B ATHTERT H G TATANT I Rad
PR B oI SAD! SUGHAT & fIq AT 37 o7 | reaa
H TYh UD T DI AR FRAT DI Il PR
& foTu gest Sreqg= Y TG | giea¥ierr aledrerar (14.02
um) @ Al H Afrpad Araferad s <l TS,
9D d1a Ficger USISH (8.8 um) AR GRIew JRgIed
I, TAIRET (6.84 pm) o, STafds vy Rigraificiice
H AqH AT AICTg (3.62 um) UTS TS (dTforan
2.11 3R aIferadT 2.12) |

Table 2.11. Average growth rate of different strains on solid media

arfer®r 2.11. ste Mfsar w A= Sual @t offwa 9fg <®

Strain

Average mycelial growth rate on MEA (cm)

1. DMRP-135 (Pleurotus eryngii) 1.53 3.33 5.10 5.10 7.03 8.07 9.00 9.00

2. DMRP-136 (2 ostreatus var. Florida) 3.63 7.13 9.00 9.00 9.00 9.00 9.00 9.00
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Average mycelial growth rate on MEA (cm)

3 DMRP-115 (£~ ostreatus) 2.77 6.20 7.33 7.33 9.00 9.00 9.00 9.00
4. DMRP-112 (R sajor-caju) 3.40 7.20 9.00 9.00 9.00 9.00 9.00 9.00
5 DMRP-116 (A citranopileatus) 2.93 6.37 7.40 7.40 8.93 9.00 9.00 9.00
6 DMRP-392 (£ sajor-caju) 3.53 7.30 9.00 9.00 9.00 9.00 9.00 9.00
7. DMRP-205 (R gjamor) 2.97 7.50 9.00 9.00 9.00 9.00 9.00 9.00
8 DMRO-985 (Calocybe indica) 1.43 4.43 6.10 6.10 8.03 9.00 9.00 9.00
9 DMR-1072 (Volvariella volvacea) 2.40 8.90 9.00 9.00 9.00 9.00 9.00 9.00
10. DMRP-356 (Lentinula edodes) 1.87 4.40 5.30 5.30 7.30 9.00 9.00 9.00
11. DMRA-1 (Agaricus bisporus) 1.53 3.07 3.50 3.50 4.47 5.53 6.33 6.90
12. DMRX-779 (Hericium erinaceus) 0 0.00 1.03 1.03 3.43 4.87 5.97 6.60
13. L-2 (Laetiporus sp.) 1.20 2.17 5.13 5.13 7.00 8.37 9.00 9.00
14. DMRO-106 (Auricularia polytricha) 1.53 3.47 5.40 5.40 5.90 7.07 8.73 9.00

C.D. (0.05%) 0.338 0372 0575 0.373 0.620 0.687 0.856 1.049

Table 2.12. Average wet and dry weight of mycelium with microscopic diameter

qIferdt 2.12. Y& <9 @ G wigifaad &1 twa Mar ik g@r aoq

S.No. | Strain Mycelial wet weight Mycelial dried weight | Mycelial diameter
(g/lt) (g/lt) (pm)

1. DMRP-135 (Pleurotus eryngii) 15.72 1.96 4.72
2. DMRP-136 (R ostreatus var. Florida) 16.52 2.48 6.84
3. DMRP-115 (£ ostreatus) 4.52 0.40 4.41
4, DMRP-112 (R sajor-caju) 13.36 1.64 5.74
5. DMRP-116 (A citranopileatus) 17.00 1.40 3.62
6. DMRP-392 (R sajor-caju) 8.12 0.48 5.43
7. DMRP-205 (£ djamon 9.52 0.80 6.17
8. DMRO-985 (Calocybe indica) 0.20 0.04 3.79
9. DMR-1072 (Volvariella volvacea) 5.24 0.64 14.02
10. DMRP-356 (Lentinula edodes) 0.68 0.08 8.60
11. DMRA-1 (Agaricus bisporus) 1.20 0.20 5.81
12. DMRX-779 (Hericium erinaceus) 1.32 0.24 5.82
13. L-2 (Laetiporus sp.) 1.56 0.36 5.32
14. DMRO-106 (Auricularia polytricha) 6.12 0.48 5.62

C.D. (0.05%) 0.807 0.220 2.012

Linear mycelial growth in different substrates faft=1 gexg <y 4 Was TrRifeaa gfg

To record the linear mycelial growth of Pleurotus GvICH IS dRI. FAIRST HWHROT DI IRah
ostreatusvar. Florida, two different substrates—wheat oI q-[?g Bl Rpie A B foIu a1 relT—arenT
straw and sawdust, used alone or in combination— HIETH—E Bl AT AR ADS B qRTaT, el AT

were tested along with various supplements including T F—raTde uTSeR. IS A9 3R ﬁizﬁ qﬁﬂ

soybean powder, brown rice, and wheat bran. Out of
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e
15 different combinations tried, wheat straw + soybean dfead fafa= qc\?'cﬁ P AT TRIETOT fhAT AT | SISTETT
supplement showed the fastest linear mycelial growth T 15 JAST—3AT FAH | H, T8 & H + A
of 8.6 cm / 7 days as compared to other treatments P YR F I IUARI DI AT 4 8.6 T /7 &7 B
(Table 2.13 and Fig. 2.5.1). | o1 g AR ghg <@l (Arferat 2,13 3R
o 25.1) |

Table 2.13. Linear mycelial growth rate in different substrates and supplements combinations

arfaer 2.13. faf=1 exgcH R e waloHl 7 Was adfoaa gfg w®

S. No. Treatment Average mycelial growth on solid substrate (cm)
1. WS+SB 1.63 3.00 5.07 8.60
2. WS+CORN 1.47 2.90 4.50 7.63
3. WS+BR 1.40 2.40 4.17 7.30
4. WS+WB 1.57 2.80 4.53 8.13
5. SD+SB 0.27 0.90 1.57 2.97
6. SD+CORN 0.30 1.50 1.60 2.23
7. SD+BR 0.33 0.63 1.13 1.63
8. SD+WB 0.27 0.70 1.13 1.77
9. WS+SD +SB 0.73 1.30 2.30 4.50
10. WS+SD +CORN 0.60 1.17 2.17 3.30
11. WS+SD +BR 0.70 1.27 2.30 3.53
12. WS+SD +WB 0.77 1.40 2.30 3.70
13. WS 1.10 2.63 4.30 7.87
14. SD 0.07 0.67 1.20 1.57
15. WS+SD 0.67 1.20 1.93 3.17
C.D. (0.05%) 0.43 NS NS 0.70

WS=WHEAT STRAW, SD=SAWDUST, WS+SD @ 50:50, SB=SOYBEAN POWDER, BR=BROWN RICE POWDER, WB=WHEAT BRAN (SUPPLEMENT
WAS ADDED @5% W/W OF THE SUBSTRATE)

e
¥
|
| 9

WHEAT STRAW+ SUPPLEMENT SAW DUST+ SUPPLEMENT COMBINATION+ SUPPLEMENT

Fig. 2.5.1. Growth of mycelium on different substrate combinations

3 2.5.1. faff=1 wsuge waloral gv aigelcra a1 gls
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The wheat straw + soybean supplemented solid
substrate combination was used to grow aerial
mycelium in a closed transparent chamber having a
temperature of 25°C, RH (>90%) and CO, concentration
of 5-7%. From this combination 16g fresh aerial
mycelium per kg of substrate was obtained (Fig. 2.5.2).
However, due to low yield of dried mycelium from this
method, liquid edible media was preferred for bulk
mycelium production.

/“

T & Y + AEH & R Jad 89 qSIgC
FASE BT STANT 25°C, TR (>90%) TATIHA 3iR
5-7% CO, Wigdl diel Ueb §€ UREe bel H URael
Arfera® S & foru forar T o | 39 FaeH |
ufd fhelum™ Fsdage 16 U9 Aol URIS Araforad
e g (2 2.5.2) | BTaiifes, 39 fafty &1 Ariferad
P B SUS B BRI, b ARNITIH ScTe & forw
A ey HfSAT B wrerfymar <) 78 off |

Fig. 2.5.2. Growth of mycelium on wheat straw + soybean supplemented solid substrate in a closed transparent
chamber

3 25.2. V% 5 grveell @er 4 1 ® e + WIEHT P YvF 36 GG UV Aghlrdq dl glE

Optimization of fermentation media and
conditions for production of mushroom

mycelium using RSM design

The response surface methodology (RSM) was
used for the optimization of pH, temperature and edible
media for the growth of selected strain of mushroom
for vegan meat production. Total 25 combinations with
pH values (6, 7 and 8), temperature (20, 25 and 30°C)
and edible media (Corn broth, Soybean broth, Wheat
broth, Brown rice broth @ 1:10 w/v) were used to
optimize the growth of the selected strain. Soybean
broth with pH 6 and temperature 30°C was selected as
the most suitable edible media for the growth of the
selected mushroom mycelium for vegan meat
production.

V

ARTAYH fESITg &1 SUANT dXeb G AgAferan
@& SdTed & forv fevaa difsar v Rerfaal &1
S

YMHTERT A IAEA B oY HIRA BT AT el
31 gig & forg g, A SR WTer NfEAT & TJqHe
% fory RET=T TR%H UG (IRUHTH) BT IUINT fobar
AT AT | I Tl & [ &1 srgaford a7 &
fore g 719 (6, 7 31R 8), ATUAM (20, 25 3iR 30°C) 3R
Qe ST (B Ff, ARG §te, g St JTSA
TATA FT @1:10 w/v) B GRT Fel 25 FATOAT BT
SUANT fbar Tr o | Uive 6 SR ATOEE 30°C & <7
AR §1ef BT ATHERT A IATGT B ol T
g AR & fdbrd & fory davy Sugh wrg A
TH D w/Y H AT T A7 |
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AR A GG Sded o fag fafr=
B AT BT ATD BT

YMHIERT A TATANT IATGA & oy B &
T @ foru fafr=1 TR waoEl & v fear
TAT| 13 SUARI § 4 T, 3R T, Bl A<l FeAibd B
MR W WG YT 7T (Qrfetdt 2.14) |

vegan meat analogue production

Different treatment combinations were tried for
the development of formulations for vegan meat
analogue production. Out of 13 treatments T ,and T ,
were found acceptable on the basis of sensory
evaluation (Table 2.14).

Table 2.14. Treatment combination for the development of formulation for vegan meat

aIfadT 2.14. SRR 719 & fay Bifdy @ fdoa & fay ST=ER GA9ioq

S.No. | Ingredient
Tl TZ T3
% % %
(w/w) [ (w/w)]|(w/w)
1.

Treatment

T4 TS TG T7 TS T9 TlO Tll TlZ Tl3
% % % % % % % % % %
(w/w) | (w/w)|(w/w)[(w/w) | (w/w)(w/w)(w/w)(w/w)l(w/w)|(w/w)

Mycelium 8743 7634 93.02 7140 79.68 80.99 90.65 68.55 55.17 44.12 80.00 83.00 90.00
2. Gluten 12.57 0.00 - 20.40 17.07 853 477  0.00 - - 3.00 200 1.00
3. Soya chunk - 14.68 - - - - - 8.06 13.79 - 400 4.00 2.00
4. Methylcellulose - 0.76 1.16 0.40 0.57 085 095 0.60 - - 1.00 1.00 1.00
5. Salt - 147 233 - - 064 072 0.60 - - 0.50 0.50 -
6. Garlic powder - 0.29 - - - - - - - - 0.30 0.30 -
7. Onion powder - 0.29 - - - - - - - - 030 0.30 =
8. Corn starch = 1.47 = = = = = 202 345 = 200 200 2.00
9. Fat - 4.70 - 1.20 1.82 153 1.72 - - 1176 3.00 3.00 2.00
10. MPH (Mushrrom - - - 1.50 0.85 1.07 1.19 - - - 090 090 0.50

protein hydrolysate)
11. Psyllium husk - - 1.16 - - - - - - - - - -
12. Oyster powder - - 2.33 - - - - - - - - - -
13. Soy Protein Isolate = = = 5.10 = 6.39 = = = = 500 3.00 1.50
14. Mushroom paneer - - - - - - - 20.16 27.59 22.06 - - -
15. Tofu - - - - - - 22.06 - - -

Total 100 100 100 100 100 100 100 100 100 100 100 100 100

Proximate comparison of the vegan meat
analogue with actual meat (chicken)

The vegan meat analogue prepared from the
mycelium of mushroom was compared with the chicken
kebab. The proximate analysis of the products has been
given in Table 2.15.

ardfa®d |7 (fare=) @ arer ISR J91 AT T
P fFrmedd o
G B ASAIH ¥ (IR AMHIERT T GATANT

B Gl AP Bad | B Mg oY | IR BT Fpedd
fargeryor arferat 2,15 # far Tar 7|
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Table 2.15. Comparison of the proximate value of vegan meat analogue with chicken kebab

qifeast 2.15. IS $a19 S GRI WMHERT ATE TAGRT B JIFATT Jod ST o

Moisture content (%) 59.70 53.53
2. Fat (%) 7.60 3.10
3. Crude fibre (%) 5.57 0.00
4, Protein (%) 4,52 35.78
5. Ash (%) 4.78 5.18
6. Antioxidant activity (%) 44.60 22.82

Impact of steeping solutions on shelf life and
quality of oyster mushrooms

The study on the effect of steeping solutions on
the shelf life and quality of oyster mushrooms revealed
a significant extension in shelf life, with mushrooms
steeped in solutions lasting up to 25 days at room
temperature compared to just 2 days for the control
group. Among the various steeping solutions tried, no
significant difference in quality was observed, but the
lowest electrolyte leakage was found in the steeping
solution containing 1% common salt, 0.2% citric acid,
0.2% acetic acid and 0.05% potassium metabisulphite.
Additionally, there was no noticeable color change, off-
flavor, or sliminess in the mushrooms up to the 25th
day of storage. The color values and browning index
(BI) of the mushrooms remained stable throughout
storage, with the steeped samples showing the best
results in terms of color retention and reduced
browning (Fig. 2.5.3).

SR GH BT HSRUT afe 3MR I[oradr R ST
gidl $T 9491d

SR G BT HSROT A AR O R MU
el & 99d WR by TY 1eadq I e Siad H Uh
HEcquul fawR &1 yar g, Fra=or § daet 2 fai o
T H HHY B YA UR T 1Tl 3 $d gU gH
25 fe=l T =ret | fafer=1 T =redl H, Jora<i # Hig
He@yol TR &I ST T, ST 1% AR THSD, 0.
2% wgfed URTS, 02% uRifts tRis sk 0.05%
IR AeTaTgaehige goh WIUT Hid H qad B4
SAdEIATSE SISl UrIT T | $Hd S7fIRh, SR &
254 a7 T gr | PIg Seal@-1a 1T gRed, e o
AT 7 FRrafara T8l o | gH Bl ¥ A SR qR19A
ABIB (1) T HSRUT B SR ReR &, 99 g
AT ¥ AT G @ IR YRUF HH B D HH H
waraA aRem fea@my (R 2.5.3) |

Fig. 2.5.3. Oyster mushrooms (Pleurotus ostreatus var. Florida) after steeping in various solutions on 25" day of
storage at room temperature

o3 253. $H°% @ @IUHIT YV SR & 253 fo7 [3f=1 gial 4 gar1 @ dic 1V g (gvicy

siegice dvr. werifvsr)
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Impact of edible coatings on shelf life and
quality of button mushrooms

The study evaluated the effectiveness of various
polysaccharide and lipid-based edible coatings in
extending the shelf life and quality of button
mushrooms stored at 4°C. Polysaccharide-based
coatings included carboxymethyl cellulose, methyl
cellulose, hydroxypropyl methyl cellulose, xanthan
gum, gum tragacanth, gum acacia, guar gum,
carageenan gum, gum ghatti, pectin, and chitosan.
Lipid-based coatings tested were beeswax and
sunflower oil. These coatings were assessed for their
ability to reduce weight loss, browning, and electrolyte
leakage, as well as maintaining firmness, sensory
properties, and freshness during storage. Among
polysaccharide coatings, gum ghatti and chitosan
performed best, reducing weight loss, browning, and
electrolyte leakage while maintaining firmness and
sensory attributes without sliminess or off-flavor up to
6 days. Coating with hydroxypropyl methyl cellulose
also showed promising results in preserving firmness
and color. Among lipid-based coatings, sunflower oil
and beeswax were found effective, with sunflower oil
excelling in reducing weight loss and browning index
while maintaining sensory quality. Gum ghatti and
sunflower oil emerged as the most effective coatings
overall, extending shelf life and maintaining quality by
preserving texture, appearance, and freshness of
mushrooms. This highlights their potential for
commercial use in post-harvest management.

Investigation of pre-harvest sprays of
antimicrobial agents on shelf life and quality of

white button mushroom

The investigation of preharvest sprays of
antimicrobials on the shelf life and quality of white
button mushrooms (strain A-15) revealed that
potassium metabisulphite (KMS), ethylenediamine
tetraacetic acid (EDTA), and electrolyzed water (EW)

AP UGN I Feened
qif¥f& gfadaT 2024
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9c GH I SR IafY SR I[oradl WR Grel g
EaRCICH

eI ¥ 4 ST Afewad R AU 92 G| B
HSROT 37afdy iR o JgM # A= diciRiaviss
31 ferfUs—amenRd @Ter <iv @ JHTaeieldT &1 i
BT 3T | UieTRIBRISS—aMenRa o # draifaafense
Aqare, ferga dAgar, essaimEd fergd
A, SloF T, T ¢ildY, T 99d, @R T,
RO T, 79 =, UfdeT iR Preca e o |
oeror fby T fafis—armenRa g |19 3R gRoyg!
del | T @Y FT qeAIHT g TeM, RO iR
Selagiese RAM BT HF B DI AT S ATF—ATT
% forg fopar Trar o | dfeliaRIsS o 4, 79 =g 3R
PISCIA =1 Fa¥ 32T Uaz fhar, RTad aor g,
U 3R Selagiaise RAd &I & far 12, Siaid 6
&=l T 997 uaa= a1 ©RE W@ & gl 3R Haal
faRryareil @1 99T @1 AT | ESRiad g g
AT B AT AT 7 T 3R T BT AT Hx H Y
eSS U R | fofts—amenRa oiu H, JRorge!
el SR | FTEY UIY Y, [ROTYE! el Faal ToreR
Y RId U IoiF HTH R (T SS9 Bl HA
PR H IPE 7 | T UEl IR IROET I T WY
HTH JHTEl ofU & HU H SR B, Sl GH Bl AT,
SRR 3R AHf B A& B Ao S Dl
FEIT & 3R TOTeRIT 91T XA & | I8 Boiel Hels b g
UGET H RATEAIID SUANT BT IAD] &HAT DI IR
PRAT B |

BT g G I WSROI Iy R I[ora<r iR
JIeRIE Toieh @ Bad—gd © &I oig
AHE g G (BT U—15) DI Aol @ AR

O] WR IRMORIED] & Hacd gd B B i 4§ gal
AT fe gIefRaA ACTarsde®wIse (®UATH),
tfrefmermrgs cgvfifes tiie (E9E), six
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sprays were most effective in enhancing the shelf life
and preserving the quality of mushrooms stored at
25°C. Among the treatments, KMS at 0.05% resulted
in reduced decay, minimal weight loss, delayed cap
opening, and improved firmness, maintaining a slightly
better color. EDTA at 0.03% also showed promising
results, though it had a slightly higher weight loss than
KMS treatments. Electrolyzed water at 30 minutes was
equally effective in preserving quality, with reduced
electrolyte leakage and slower decay. In contrast,
treatments with salicylic acid and Thyme and Cinnamon
essential oils exhibited poorer performance, with higher
decay rates, increased weight loss, and undesirable off-
flavors, especially at higher concentrations. These
results highlight the potential of KMS, EDTA, and
electrolyzed water as effective preharvest treatments
for extending the shelf life and maintaining the quality
of white button mushrooms (Fig. 2.5.4).
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Fig. 2.5.4. Effect of pre harvest sprays of antimicrobial agents on shelf life and quality of white button
mushroom (on Day 3 at 25°C)
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Investigation of post-harvest sprays of
antimicrobial agents on shelf life and quality of
white button mushroom

The postharvest sprays of antimicrobial agents on
white button mushrooms revealed that potassium
metabisulphite (KMS) at 0.05% and EDTA at 0.03%
were the most effective in preserving shelf life and
quality. These treatments minimized weight loss,
reduced decay, delayed cap opening, and significantly
lowered electrolyte leakage during storage at 25°C.
Electrolyzed water (EW) at 30 minutes showed
moderate effectiveness, improving color retention and
reducing decay loss. However, salicylic acid (SA) at
higher concentrations (1.0%) was found to be
ineffective, causing high decay and a negative impact
on the overall quality of the mushrooms. These results
emphasize the potential of KMS and EDTA as reliable
postharvest treatments for extending the shelf life and
maintaining the quality of white button mushrooms

(Fig.2.5.5).
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Fig. 2.5.5. Effect of post-harvest sprays of antimicrobial agents on shelf life and quality of white button
mushroom (on Day 3 at 25°C)
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Study of the effect of post-harvest UV-C
treatment on shelf life and quality of white
button mushrooms

Post-harvest UV-C light (200—280 nm) treatment
effectively improved the quality of white button
mushrooms (strain A-15). The treatment significantly
reduced decay loss, maintained better firmness, and
delayed cap opening, resulting in improved sensory
attributes. A 30-minute UV-C exposure notably
reduced total surface microflora while avoiding
sliminess and off-flavor during storage at 25°C for up
to 2 days. UV-C treated mushroom samples showed
superior firmness and color retention, with sensory
scores markedly higher than the control. However,
prolonged exposure (45 minutes) led to accelerated
color changes and increased surface microflora,
indicating that excessive treatment may have
undesirable effects. These results demonstrate the
potential of UV-C treatment for maintaining the post-
harvest quality of white button mushrooms (Fig. 2.5.6).
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Fig. 2.5.6. Effect of post-harvest sprays of UVC treatments on shelf life and quality of white button mushroom
(on Day 2 at 25°C)
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Vitamin D extraction and estimation protocol

Efforts have been made to standardize the
protocols for the accurate estimation of vitamin D,
content in mushrooms. Two distinct approaches were
evaluated viz. Extraction with (Methanol +
Dichloromethane) and extraction with (Choline
Chloride + Glycerol). First approach involved extraction
of vitamin D using methanol as the primary solvent.
Second approach included the use of choline chloride
+ glycerol mixture as an extraction solvent, followed by
hot water and n-hexane purification steps for enhanced
specificity and separation of vitamin D, (Ergocalciferol).
To validate these protocols, identical mushroom
samples were analyzed through both methods and the
results were cross-verified by outsourcing the analysis
to external laboratories. From the validation results, it
was concluded that the second approach, involving
choline chloride + glycerol based extraction with hot
water and n-hexane purification, was more accurate
and reliable inisolating vitamin D, content in powdered
mushroom samples (Fig.2.5.7). Consequently, all
subsequent research and development studies were
undertaken based on this protocol.
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Fig. 2.5.7. Vitamin D, content in UVC treated and control button mushroom samples (C-Control, W-whole fruit
bodies UVC treated)
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Effect of UVC exposure on vitamin D, content
and chromatic properties of white button
mushroom (A-15)

Upon exposure of white button mushroom to UVC
radiation, it was observed that there was noticeable
loss of whiteness in mushroom fruit bodies. However,
retention of whiteness was seen in the mushrooms
placed at closer distance (20 cm) with the UV lamp (Fig.
2.5.8). Also overall color difference between control
and UV treated mushroom samples was measured.
Maximum color difference was recorded for 60 min
exposure time as compared to 30 min and 90 min
duration (Fig.2.5.9).

Vitamin D, (Ergocalciferol) content in white button
mushroom (Strain: A15) treated with UVC radiation
for (T1 — 30 min, T2 — 60 min and T3 — 90 min) at the
exposure height of 20 cm was determined. Analysis
revealed the enhancement of vitamin D, content in
treated samples by 1.46 times, 1.69 times and 2.29
times after the exposure for 30 min, 60 min and 90
min respectively (Fig.2.5.10).
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Fig. 2.5.8. Effect of UVC exposure time on whiteness of white button mushroom
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Fig. 2.5.9. Color difference values of UVC treated white button mushroom (Strain: A15)
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Fig. 2.5.10. Effect of UVC exposure on Vitamin D, content in white button mushroom
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Quantification of bioactive compounds in
Trametes versicolor, Cordyceps militaris and
Hericium erinaceus

The total polysaccharides was found higher in
Trametes (70.28 mg/g DW) followed by Hericium (42.22
mg/g DW) and Cordyceps(39.69 mg/g DW).The highest
total phenolic content were recorded in Cordyceps
(30.85 mg TAE/g DW) followed by Hericium (11.92 mg
TAE/g DW) and T7rametes (9.04 mg TAE/g DW). Total
flavonoid content was found higher in Cordyceps
(0.434 mg CE/g DW) as compared to Hericium (0.282
mg CE/g DW) and 7rametes(0.250 mg CE/g DW). Based
on DPPH free radical scavenging activity, Cordyceps
showed strong antioxidant activity with IC_ of 10.49
ug/mL when compared with 7rametes (IC, of
21.10 ug/mL) and Hericium (23.72 ng/mL).

Synthesis and characterization of silver
nanoparticles from Trametes versicolor

An experiment was conducted to synthesize silver
nanoparticles (AgNPs) from medicinal mushroom
Trametes versicolor. The dried powder of 7rameteswas
used to prepare aqueous extract. When aqueous
extract of different concentrations was mixed with 1mM
AgNO, the colorless reaction solution turned to dark
brown (Fig. 2.5.11). This change of color is due to the

/“

2acy aftfparv, il aw fAfereRa i ERPRIIT
vvigw d sraitfaea Al 1 amEn

FH UlclanIsS $Hcv (70.28 AR / Si Sseq))
 31feres UrIT T, D 91 &7/ (42.22 i /S
e iR FfewwT (39.69 fAeium /S Seeey) # |
A AP ol Bl AU BifeviwT (30.85 FHeim
s /SN Sissy) ¥ <ot B T, 9 91e SRPFF (1.
92 firefim €I0s / Si Seewy) 3R g7ew (9.04 feium
3es /S Sreey) # 5l Bl TS | &R (0.282 frelmm
WL /o Seeey) AR 29w (0.250 el W /<
SIse]) DI o1 § Biteviwd (0.434 feliuma g /<
e H fol TS A ATfdd arE TS | ST
W1 MSFH FHAfST TS & MR W, 292w (21.10
pg/mL T IC, ) 3R &R (23.72 pug/mL) B gelm 3
DS = 1049 pg/mL & IC_ B 1T HoTge USKiTeriiSe
fyfafy fewrd |

292w af¥feerva aid & AU Hed BT GIATT
X &1 g

e g JHcw afifdoy | Riear Aol
(AgNPs) &1 FTAfT &= & forv U YT fham
AT | 7w & g UTSER T SUANT STl 3 IR
H @ forg T T or | 59 R Aigar @ STefi
3% BT 1mM AgNO, & T FefraT T, df T =iel
TR R T H gaa T (R 25.11) | T BT I8 gRadA

Mushroom extract

AgNO; solution

Trametes fruit bodies

Extraction

AgNPs colloidal

Fig. 2.5.11. AgNPs synthesis using Trametes versicolor
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formation of silver nanoparticles of varying shape and
size. The formation of AgNPs was further characterized
by UV-Vis spectrophotometry and it was affirmed that
the strong absorbance peak of AgNPs reaction mixture
was obtained at ~ 423 nm. However, no absorbance
peak was observed for control sample indicating the
absence of its role in reduction of AgNO, to AgNPs
(Fig.2.5.12).
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Fig. 2.5.12. AgNPs synthesis was confirmed by UV-Vis spectrum (A) Control: No peak formed at 423nm
(B) AgNPs: Peak formed at 423nm

3. 2512, Agnps GeayT B gftc Uv-Vis WagH FIeT &1 T3 (A) [T 423n0m 9% HIS fle T8 4
(B) AgNPs: 423nm 9V & 1




ICAR-Directorate of Mushroom Research
Annual Report 2024

/“

2.6 Other Research Activities
2.5 39 e wfafaferat

Impact assessment of selected technologies
developed by ICAR-DMR

1. ESM (Economic Surplus Model) Estimation
of impact of NBS 5 variety of button
mushroom

1.1. White button mushroom

production

(NBS 5)

Table 2.16 gives the NBS 5 variety production and
its share in total button mushroom production over
last decade (2015-2023). The maximum share (5%) was
in the year 2018 . However, the share is declining
significantly and now is merely 1.7%, showing the
stagnation in technology adoption.
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Table 2.16. Total mushroom production (Button mushroom vis-a-vis NBS 5 variety)

arfa®T 2.16. B G SR (TIAGE 5 6w @1 G- A 9ed gw)

NBS 5 Production (tons) Total Button mushroom Production (tons) Adoption rate
240

2015 96750 0.002
2016 1766 104490 0.017
2017 4724 112849 0.042
2018 6188 121877 0.051
2019 4628 131627 0.035
2020 3904 142157 0.027
2021 5092 153530 0.033
2022 4352 165812 0.026
2023 3072 179077 0.017
Total 33966 1208171 0.028

1.2. Area coverage in the country

Table 2.17 shows that in 2023-24, out of total 600
ha of button mushroom area, NBS 5 variety covered
around 2.8% of the total button area.

1.3. Year wise adoption of NBS 5 variety in
India

Fig. 2.6.1 is the graphical representation of
adoption of NBS 5 variety of button mushroom over
the years. It attained a peak at 2018, but then it started
declining after that with 1% adoption at present.
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Table 2.17. Area coverage in the country
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Particulars (2023-24) Estimated area (ha)

1. Average button mushroom area in India 597.70
2. Area under NBS 5 variety of button mushroom in India 16.80
3. NBS 5 area in relation to button mushroom in India (%) 2.81%
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Fig. 2.6.1. Year wise adoption of NBS 5 variety in India
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1.4. Economic impact of NBS 5 using Economic
Surplus model

The Net Present Value was calculated at Rs. 25.91
crores (2012-2023) with an Internal Rate of Returns
(IRR) as 30% and a Benefit Cost Ratio of 41.21. The
Producer Surplus was Rs. 17.43 crores and consumer
surplus was Rs. 13.41 crores for NBS 5 strain of white
button mushroom, generating a total economic
surplus of Rs. 30.84 crores in India (Table 2.18).

1.5. Determinants of technology adoption

Table 2.19 presents the factors influencing the
adoption of ZEPT technology among mushroom
growers using coefficients from the Linear Probability
Model (LPM). The table highlights that sex, experience,
mushroom enterprise, and training are significant
determinants of adoption. Female growers were 0.27
times more likely than males to adopt the technology.
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Table 2.18. BCR and ESM analysis of NBS 5 variety
arfer®r 2.18. TANTT 5 fowr o1 AR AR Foaua fagawor

S.No. Particulars Cost benefit analysis (Rs. crores)
(2012-2023)

1. Net Present Value 25.91
2. Net Present Benefit 30.84
3. Net Present Cost 0.73

4. Internal Rate of Return (%) 30.10
5. Benefit Cost Ratio 41.21

Distribution of Economic Surplus

6. Producer Surplus 17.43
7. Consumer Surplus 13.41
8. Total Economic Surplus 30.84

Table 2.19. Factors affecting the adoption of ZEPT composting technology (Linear Probability Model)
arferdT 2.19. ZEPT UIRST dd-d (’\}ﬁéﬁﬁ AHTdT iﬁ@a) B AU B YHIAT B ATl BRD

HH size -0.039 (0.032) -1.210 0.234 -0.103 0.026

Social group (Base: General)

OBC 0.012 (0.129) 0.100 0.924 -0.250 0.275
SC/ST 0.046 (0.126) 0.370 0.716 -0.210 0.303
Sex (Base: Male) 0.266* (0.123) 2.160 0.039 0.014 0.518
Education (years) 0.054** (0.018) 3.010 0.005 0.017 0.091
Dependents 0.007 (0.031) 0.230 0.818 -0.055 0.070
Major occupation (Base: Farming)

Mushroom 0.344* (0.138) 2.500 0.018 -0.248 0.382
Others 0.067 (0.154) 0.440 0.666

Training 0.278* (0.117) 2.370 0.024 0.038 0.517
constant 0.031 (0.215) 0.140 0.887 -0.408 0.469
n 40

R-squared 0.73

Adjusted R-squared 0.65

**¥ p< 0.001, ** p<0.01, * p<0.05 level of significance. Figures in the parentheses are respective standard errors

An increase in education level significantly raised the DT FHTTAT g'\h‘sﬁ Pl et 4 027 AT arfere o | frer
likelihood of adoption by 0.05 times. Highly educated e i Eﬂ%’ J 3T T GHTIT 0.05 T 9 TS| 9=
farmers are typically more market-oriented and more ST ST S T e TR 3§ el
inclined to adopt new technologies, as supported by R . 3 .
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their primary income source were 0.33 times more likely
to adopt the technology compared to those with
agriculture as their main source. Lastly, farmers who
attended training sessions on mushroom cultivation
were 0.28 times more likely to adopt ZEPT technology.

2. Mushroom consumption behaviour analysis
2.1. Mushroom consumption pattern

The mushroom consumption pattern was studied
for 210 respondents selected using snowball sampling
technique. Firstly, it was determined that 90% of the
respondents consumed mushroom. Mushroom
consumption frequency is shown in Fig. 2.6.2, majority
(45%) of the respondents consumed mushrooms
occasionally, 24% consumed mushroom once a week,
20% consumed once in a month, while <1% of the
respondents consumed mushroom daily (Fig. 2.6.2).

It was further determined that the average monthly
expenditure of the household on food items was Rs.
14450/ month. However, on mushrooms, majority
(51%) of the households spent in between Rs. 100 to
Rs 500 per month, 34% of the households spent less
than Rs. 100/ month, while only 4% of the households
spent more than Rs. 1000 on mushroom consumption
in a month (Fig. 2.6.3).

@ Daily

44.7% @ Several times a week
Once a week

@ Once a month

@ Occasionally

——— e

Fig.2.6.2. Household’s mushroom consumption
frequency
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2.2. Mushroom consumption preferences

The most preferred place of consumption was at
home (66%), while restaurant was preferred by only
17% of the respondents. In terms of purchase location,
majority of the respondents preferred local vegetable
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@ Less than 100

@ 100-500
500-1000

@ more than 1000

Fig. 2.6.3. Household’s average monthly spending on
mushroom (INR)
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market for purchasing mushrooms followed by
supermarket (Fig.2.6.4).

The Fig. 2.6.5 illustrates the consumption
preferences for different forms of mushrooms among
consumers. The majority of respondents, 91.1% (185
individuals), prefer fresh mushrooms, making it the
dominant choice. Dried mushrooms account for 10.3%
(21 individuals), while frozen mushrooms are preferred
by 5.4% (11 individuals). Canned mushrooms are the
least popular, with only 3.9% (8 individuals) opting for
them. This indicates a clear preference for fresh
mushrooms over processed forms, suggesting that
freshness is a key factor influencing mushroom
consumption.

Online grocery platforms 15(74%)

ICAR-Directorate of Mushroom Research

54 (26.6%)
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Fig. 2.6.4. Preferred places of purchasing mushrooms
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Fresh

Dried 21(10.3%)
Canned 8 (3.9%)
Frozen 11 (5.4%)

185 (91.1%)

Fig. 2.6.5. Preferred forms in which mushrooms are purchased
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The Fig. 2.6.6 shows the types of mushrooms
typically consumed by the respondents. Button
mushroom is the most popular, with 90% reporting
their consumption. Oyster mushroom is the second
most consumed type, preferred by 31.7%. Paddy straw
mushroom follows at 15%, while shiitake mushroom
accounts for 10% (6 individuals). This indicates a strong
preference for button mushroom, with limited
consumption of other types.
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Button mushroom

Oyster mushroom
Shiitake mushroom 6(10%)
Paddy straw mushroom 9 (15%)
Milky mushroom 2 (3.3%)
Truffle, porcini, enokii, shimeji,... [F—1(1.7%)

King oyster[i—1 (1.7%)

0 20

19 (31.7%)
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54 (90%)

40 60

Fig. 2.6.6. Type of mushrooms typically consumed by the respondents
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The Fig.2.6.7 depicts the preferred ways
mushrooms are consumed by respondents. The
majority, 81.6%, prefer mushrooms as a vegetable
curry, making it the most popular choice. Stir-fried
mushrooms are the second most favored method,
chosen by 35.8%. Soup is another preferred option,
with 23.4% consuming mushrooms this way. Grilled
mushrooms account for 16.4%, while salads make up
6.5%. Mushrooms are consumed as appetizers by 4%,

As a vegetable curry

Stir-fry

Grilled 33 (16.4%)
Soup 47 (23.4%)
Salad 13 (6.5%)
Appetizer 8 (4%)

2 (1%)
1(0.5%)
1(0.5%)

With rice recipes, p

Continental food items

0 50

o 2.6.7. SRS §RT G &I Ha B &
URIEIET TRIDT DI ST & | IBH, 81.6%, G DI Feoll
T B Y H gHE B 2, Ol 39 GO AhO fAmed
AT B | 35.8% NN §RT el §8 YW O A
uRidler fafsr 8 | U Us 3 uEaIel fadey 8, 23.4%
RT3l dRE GR BT WA IRd 2| fres gw= @
fERITRY 16.4% ©, TP FeAlg Bl ZRINT 6.5% = |
4% ST G HT ITANT WSRoR & Y # B 8, DHad

164 (81.6%)

72 (35.8%)

100 150 200

Fig. 2.6.7. Respondents’ preferred ways to cook mushrooms
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with only 1% incorporating them into rice recipes and
0.5% (1 individual each) using them in continental food
items. This highlights the dominance of traditional
preparations like curry and stir-fry in mushroom
consumption.

Fig.2.6.8 represents the various sources of
information influencing mushroom consumption and
awareness of its benefits. The most preferred source,
as indicated by 64.7% of respondents (90 people), is
self-awareness. Education plays a notable role, with
39.6% (55 respondents) attributing their knowledge
to it. Recommendations from friends or family account
for 25.9% (36 respondents), while social or mass media
influences 23% (32 respondents). This highlights that
personal exploration and education are the dominant
drivers of mushroom consumption awareness.

Promotion by a well-known per...
Recommendation from friends...
Social media/ Mass media
Promotional magazines/ flyer 7(5%)
Cultural/ social events 13(9.4%)
Self-aware
Education
2 (1.4%)

Eating since childhood |{—1 (0.7%)
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22 (15.8%)

36 (25.9%)
32 (23%)

90 (64.7%)
55 (39.6%)

Fig. 2.6.8. [Information source for mushroom consumption
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3. TRANSFER OF TECHNOLOGY
3. QENPEST BAId0T

1. Training programmes

In the year 2024, the Directorate organized total
66 training programmes among which 42 were on-
campus, and 24 were off campus training programmes
for farmers, farm women, unemployed youth and
entrepreneurs under various schemes for various
mushrooms (Table 3.1). Among these, 5 training
programmes were conducted for farmers under Tribal
Sub Plan (TSP), one training was organized under
North-Eastern Hilly (NEH) region component, and 26
on and off campus training progammes were conducted
under Scheduled Caste- Sub Plan (SC-SP) component.
It alsoincludes one training for scientific/ technical staff
of Krishi Vigyan Kendra (KVKs) and two hands-on three
months training programmes. During the reporting
year, a total of 3383 participants benefitted from
various training programmes conducted by the
Directorate.

1. 31191 HRfmH

¥ 2024 ¥, fAQemery 9 faff= #eredl @ forw
sl SR SAHAl & v gl 66 UMM BRI
M by, T & 42 - 9, 3iR 24 3iTH—Hu™d
gfdteror Hrfepd o (arferdt 3.4) | S99 W, SO
ST (Ewad) & dga feam @ forg 5 ufrero
BRIHH AT fHT 7Y, Uh Hferor STR—di Terel
(THSTa) &5 Ucdh & agd AISId fhar 73, 3R 26
PHTIHH TR STA—S AT (TAA—TdY) 'edh &
ded aRER # SR 91ex uf¥reror smafira fohw g | ¥+
PN 9 D (@did) B IS / Theid! HHaATRAl
@ forw uep wfdrerr iR <1 Ufdede 9 7EM & ufderor
Fried A e | Ry af & kM, e
gRIT Ao fafr=T ufreror sriswpal 4§t 3383
gfeTRRIT B AT 8 |

Table 3.1. Training programmes organized by ICAR-DMR, Solan (2024)
arferat 3.1. IMSHWIR-SITHRIR, AT gRT JmAfora uflieror srisH (2024)

Training Venue Date No. of Course Coordinator &
No trainees Co-Coordinator(s)

Trainings on Mushroom Cultivation Technology
for Entrepreneurs

ICAR- DMR, Solan

Dr. B.L. Attri
Dr. Anuradha Srivastava

15-20 January

2. Three months hands-on training programme

ICAR- DMR, Solan

26 Dec 2023- 08
22 March 2024

Dr. Satish Kumar
Dr. Shweta Bijla
Mrs. Shailja Verma

3. Training on spawn production technology ICAR-DMR, Solan ~ 09-11 January 03 Dr. Manoj Nath
Sh. Jeet Ram
4, Training on Cordyceps militaris cultivation ICAR-DMR, Solan ~ 22-24 January 04 Dr. Satish Kumar
technology Smt. Shweta Sharma
5. Training programme on mushroom cultivation  Jogindernagar, 28 January 60 Dr. Shwet Kamal
under SC-SP Mandi, H.P.
6. Training on spawn production technology ICAR-DMR, Solan  06-08 February 04 Dr. Manoj Nath
Sh. Jeet Ram
7. Trainings on Mushroom Cultivation Technology ICAR-DMR, Solan  12-16 February 29 Dr. Manoj Nath
for Small and Marginal Farmers/ Growers Dr. Reetu
8. Training programme on mushroom cultivation  Baijnath, Kangra, 19 February 150 Dr. Reetu

under SC-SP H.P.

\J
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Training Venue Date No. of Course Coordinator &

No trainees Co-Coordinator(s)
Training programme on mushroom cultivation  ICAR-DMR, Solan  19-23 February r. Satish Kumar
under TSP Dr. Shweta Bijla

10.  Training programme on mushroom cultivation  Chauntra, Mandi, 20 February 150 Dr. Reetu
under SC-SP H.P. Sh. Guler Rana

11. Training programme on mushroom cultivation  ICAR- DMR, Solan  26-28 February 11 Dr. Satish Kumar
under NEH Dr. Shweta Bijla

12.  Training programme on mushroom cultivation = ICAR- DMR, Solan  26-28 February 09 Dr. Satish Kumar
under TSP Dr. Shweta Bijla

13.  Training programme on mushroom cultivation  Ludhiana, Punjab 04-05 March 100 Dr. Jagdish Goyanka
under SC-SP Dr. Sushil Kumar

14. Training programme on mushroom cultivation  Chauntra, Mandi, 10 March 220 Dr. B.L. Attri
under SC-SP H.P. Dr. Anarase Dattatray

Sh. Guler Rana
Sh. Dharam Dass

15.  Training programme on mushroom cultivation  Chota Bangal, 11 March 100 Dr. B.L. Attri
under SC-SP Mandi, H.P. Dr. Anarase Dattatray
Sh. Guler Rana
Sh. Dharam Dass

16. Training programme on mushroom cultivation  Jogindernagar, 11 March 80 Dr. B.L. Attri
under SC-SP Mandi, H.P. Dr. Anarase Dattatray
Sh. Guler Rana
Sh. Dharam Dass

17.  Training programme on mushroom cultivation ~ Nalagarh, Solan, 11 March 100 Dr. Manoj Nath
under SC-SP H.P. Sh. Jeet Ram
18.  Training programme on mushroom cultivation  Bhager, Bilaspur, 12 March 70 Dr. Anil Rao
under SC-SP H.P. Sh. Jeet Ram
19. Training on Cordyceps militaris cultivation ICAR- DMR, Solan 11-13 March 08 Dr. Satish Kumar
technology Smt. Shweta Sharma
20. Training on spawn production technology ICAR- DMR, Solan 12-14 March 14 Dr. Manoj Nath
Sh. Jeet Ram
21. Training programme on mushroom cultivation =~ Malyawar, Bilaspur, 16 March 100 Mrs. Shailja Verma
under SC-SP H.P. Sh. Guler Rana
22. Training on Mushroom Cultivation Technology ICAR- DMR, Solan 18-22 March 54 Dr. Anuradha Srivastava
for Small and Marginal Farmers/ Growers Dr. Anarase Dattatray
23.  Training programme on mushroom cultivation  Kangra, H.P. 20-21 March 150 Sh. Susheel Kumar
under SC-SP Sh. Vinay
24. Training programme on mushroom cultivation  Nichali Bhager, 21 March 70 Sh. Guler Rana
under SC-SP Bilaspur, H.P. Sh. Jeet Ram
25. Three months hands-on training programme ICAR- DMR, Solan 04 Apr- 11 Dr. Satish Kumar
05 Jul 2024 Dr. Shweta Bijla

Mrs. Shailja Verma

G
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Training Venue Date o. of Course Coordinator &
No trainees Co-Coordinator(s)

Training on Mushroom Cultivation Technology ICAR- DMR, Solan 15-23 April Dr. Anil Rao
for Entrepreneurs Dr. Manoj Nath
27. Training on Shiitake cultivation technology ICAR- DMR, Solan 16-18 April 02 Dr. Satish Kumar
Smt. Shweta Sharma
28. Training on spawn production technology ICAR- DMR, Solan 02-04 April 07 Dr. Manoj Nath
Sh. Jeet Ram
29. Training on spawn production technology ICAR- DMR, Solan 07-09 May 10 Dr. Manoj Nath
Sh. Jeet Ram
30. Training on Mushroom Cultivation Technology ICAR- DMR, Solan 13-18 May 36 Dr. Satish Kumar
for Small and Marginal Farmers/ Growers Dr. Shweta Bijla
31. Training programme on mushroom cultivation  ICAR- DMR, Solan 07-10 June 09 Dr. Satish Kumar
under TSP Dr. Shweta Bijla
32. Training on spawn production technology ICAR- DMR, Solan 11-13 June 09 Dr. Manoj Nath
Sh. Jeet Ram
33. Training programme on mushroom cultivation  ICAR- DMR, Solan 14 June 25 Dr. Shweta Bijla
under TSP
34. Training programme on mushroom cultivation  Khatnol, Shimla, 14 June 100 Sh. Susheel Kumar
under SC-SP H.P. Sh. Jeet Ram
35.  Training on Mushroom Cultivation Technology ICAR- DMR, Solan 26 Jun-04 Jul 52 Dr. B.L. Attri
for Entrepreneurs Dr. Reetu
36. Training programme on mushroom cultivation  Baag, Mandi, H.P. 27 June 100 Dr. Jagdish Goyanka
under SC-SP Mrs. Reeta
37. Training on Cordyceps militaris cultivation ICAR- DMR, Solan 08-10 July 10 Dr. Satish Kumar
technology Smt. Shweta Sharma
38. Training on spawn production technology ICAR- DMR, Solan 09-11 July 11 Dr. Manoj Nath
Sh. Jeet Ram
39. Training on Mushroom Cultivation Technology ~ ICAR- DMR, Solan 22-27 July 46 Dr. Anuradha Srivastava
for Small and Marginal Farmers/ Growers Dr. Manoj Nath
40. Training on Mushroom Cultivation Technology ICAR- DMR, Solan  05-13 August 63 Dr. Shwet Kamal
for Entrepreneurs Dr. Jagdish Goyanka
41. Training programme on mushroom cultivation  Gobindpur, Patiala, 06 August 100 Dr. Anarase Dattatray
under SC-SP Punjab Sh. Susheel Kumar
42. Training on spawn production technology ICAR- DMR, Solan 27-29 August 08 Dr. Manoj Nath
Sh. Jeet Ram
43.  Training programme on mushroom cultivation  Mandi, H.P. 28 August 100 Dr. B.L. Attri
under SC-SP Mrs. Reeta
44.  Training programme on mushroom cultivation  Nabha, Patiala, 05 September 100 Dr. Anarase Dattatray
under SC-SP Punjab Sh. Susheel Kumar
45.  Training on spawn production technology ICAR- DMR, Solan 17-19 12 Dr. Manoj Nath
September Sh. Jeet Ram
46. Training on Cordyceps militaris cultivation ICAR- DMR, Solan 18-20 09 Dr. Satish Kumar
technology September Smt. Shweta Sharma
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Training Venue Date No. of Course Coordinator &
No trainees Co-Coordinator(s)

Training on Mushroom Cultivation Technology ICAR- DMR, Solan 18-20 r. Anil Rao
for Small and Marginal Farmers/ Growers September Dr. Anarase Dattatray
48.  Training on spawn production technology ICAR- DMR, Solan 07-09 07 Dr. Manoj Nath
October Sh. Jeet Ram
49.  Training on Mushroom Cultivation Technology ~ ICAR- DMR, Solan 14-22 43 Dr. B.L. Attri
for Entrepreneurs October Dr. Reetu
50. Training programme on mushroom cultivation  ICAR- DMR, Solan 24-25 20 Dr. Shweta Bijla
under TSP October
51. Training programme on mushroom cultivation  ICAR- DMR, Solan 24-25 18 Dr. Anuradha Srivastava
under SC-SP October
52.  Training on mushroom millet products ICAR- DMR, Solan 25 October 02 Dr. Anuradha Srivastava
53. Training programme on mushroom cultivation  Murthal, Haryana 11-12 50 Dr. Shwet Kamal
under SC-SP November Dr. Jagdish Goyanka
Sh. Guler Rana
54. Training programme on mushroom cultivation  Shilaru, Shimla, 14 100 Dr. Manoj Nath
under SC-SP H.P November Sh. Jeet Ram
55. Training on mushroom cultivation technology ICAR- DMR, Solan 18-20 08 Dr. Satish Kumar
for KVK’s (Scientist/ SMS/ Technical) November Dr. Shweta Bijla
56. Training on spawn production technology ICAR- DMR, Solan 25-27 08 Dr. Manoj Nath
November Sh. Jeet Ram
57. Training on Mushroom Cultivation Technology ICAR- DMR, Solan 02-06 45 Dr. Anil Rao
for Small and Marginal Farmers/ Growers December Dr. Anarase Dattatray
58. Training programme on mushroom cultivation  Ludhiana, Punjab 03 December 100 Dr. Anarase Dattatray
under SC-SP Dr. Sushil Kumar
59. Training on spawn production technology ICAR- DMR, Solan 10-12 11 Dr. Manoj Nath
December Sh. Jeet Ram
60. Training programme on mushroom cultivation ~ Mundu, Shimla, 11 100 Dr. Anuradha Srivastava
under SC-SP H.P. December Dr. Shweta Bijla
61. Training programme on mushroom cultivation  Kotlu Brahmana, 12 100 Dr. Manoj Nath
under SC-SP Shimla, H.P. December Sh. Jeet Ram
62. Training on Cordyceps militaris cultivation ICAR- DMR, Solan 16-18 13 Dr. Satish Kumar
technology December Smt. Shweta Sharma
63. Training programme on mushroom cultivation  Patiala, Punjab 18 100 Dr. B. L. Attri
under SC-SP December Dr. Jagdish Goyanka
64. Training on Cordyceps militaris cultivation ICAR- DMR, Solan 19-21 11 Dr. Satish Kumar
technology December Smt. Shweta Sharma
65. Training programme on mushroom cultivation  ICAR- DMR, Solan 23 100 Dr. Reetu
under SC-SP December Sh. Guler Rana
66. Training programme on mushroom cultivation  Gohana, Haryana, 30 100 Dr. Shwet Kamal
under SC-SP December Dr. Jagdish Goyanka
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2. Training programmes under TSP and NEH

Under the Tribal Sub Plan (TSP), the Directorate
conducted five on-campus training programs,
attended by 98 tribal farmers from various regions,
including Kafnu, Kinnaur, and Lahaul in Himachal
Pradesh. The training covered different aspects of
mushroom cultivation through lectures and practical
demonstrations. Participants received essential inputs
and mushroom cultivation literature to help them start
cultivation independently. Additionally, one on-campus
training under the NEH (North Eastern and Hilly region)
component was organized, with 11 participants from
different areas of Arunachal Pradesh. These trainees
were also provided with necessary inputs and literature
on mushroom cultivation.

3. Training programmes under SC-SP

In 2024, 26 training programs were conducted
under the Scheduled Caste-Sub Plan (SC-SP-2024-25)
for farmers, farm women, and youth from the
Scheduled Caste community (Fig. 3.1). This included
one on-campus and 25 off-campus sessions held in
Baijnath, Kangra, Gohana (Haryana), Ludhiana (Punjab),
Murthal, Patiala, Shimla, and Sundernagar, with a total
participation of 2,618 trainees. Essential mushroom
cultivation inputs, such as spray pumps and mushroom
spawn, along with literature, were distributed. Each
training concluded with an interactive feedback
session, allowing participants to discuss challenges,
which were addressed by scientists to facilitate
successful mushroom production.

AP UGN I Feened
aif¥& gfadaT 2024

I3
ICAR

2. Augd) 3R TS Ta & ded Ul sy

ST SuTerT (Evadl) @& ded, fFeene =
Ui A-dud afieror FrEimH mafra ey, v
fRwrae Ueer & B, fR iR aEler |fa fafi=
&3l & 98 onfear fHami 7 W foram | ufderor #
ARG IR ATIBTRD TSI & HAegd I G b Tl
@ fafT uggell &1 wnfiet farar o | uferfirar ot
WAH B WAl Y B H HeG B B U arawasd
SR 3R gr el At uar fvar | s6s
faRes, TISTE (SR AT 3R URIST &%) Ted & a'd
T SATA—cbu™T URIEToT AT foham T, foras sroomreret
goel & fafr=t el 9 11 gfowrll e gul sA
gRRelsl P GHE B WAl W AR SAABRIT AR
arfecd |1 garE fbar T3 |

3. tgdl—vadl & dsa ulerer srdsH

2024 #, fHAMI, Pvb AfFerail AR e S
T B Al & oy SR SIfa—Su A
(THA-THYT 2024—25) & T&d 26 URIEUT HRIHA
RN T U (FRr 3.1) | SHH SoT=TeT, BT, MR
(&Rarom), e (4STr), grerd, afeare, Rer sk
FRTR ¥ IR T AT—DH U 3R 25 ATH—b U
| WA o, [ el 2,618 HRIelst @l wRfaRT off |
IMILIH GH Wl $9YC, S W UY AR T Wi,
difecd & A1 faaRa feu 0| gds ufemr ue
Serfded wiedd T & A Hu= gafl, foray ufcsrfiri
BI AT R @t B BT AT e, T awd g=
IeTeT B Gfger & forw defiel grRT it fhar




ICAR-Directorate of Mushroom Research
Annual Report 2024

Fig. 3.1. Different training programme and demonstration on cultivation of oyster mushroom under SC-SP
component
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4. Individual training programmes

In order to meet the specific needs of the
participants, the Directorate organizes specialized
training programs on mushroom cultivation
technologies. In 2024, a training session on Shiitake
mushroom cultivation was conducted, attended by two
participants from Delhi. Additionally, six training
programs on the cultivation of Cordyceps militaris were
held, with 55 participants from various states, including
Andhra Pradesh, Bihar, Chhattisgarh, Delhi, Gujarat,
Haryana, Himachal Pradesh, Karnataka, Madhya
Pradesh, Maharashtra, Punjab, Rajasthan,
Uttarakhand, Uttar Pradesh, and West Bengal. This
three-day training provides participants with hands-
on experience, relevant literature, and practical
demonstrations on Cordyceps militaris cultivation.
Given the rising demand for Cordyceps, these training
sessions are expected to gain further popularity.

Recognizing the importance of quality spawn in
mushroom cultivation, the Directorate also conducts
spawn production training. Participants receive hands-
on training and practical demonstrations on the
process of quality spawn production, along with video
presentations at the beginning of the session. In total,
12 training programs on spawn production technology
were conducted, attended by 104 trainees.

V
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5. Three months hands-on training programme

The Directorate conducts a three-month hands-
on training program, enabling participants to gain
comprehensive experience in all aspects of mushroom
cultivation. Practical training is essential as mushroom
cultivation is highly technical, particularly in button
mushroom compost production, spawn preparation,
and crop management practices. Such programs equip
potential growers with the necessary skills, fostering a
skilled workforce and contributing to the rapid growth
of India’s mushroom industry. Participants receive
firsthand knowledge and practical exposure to
cultivating Button and specialty mushrooms. The
training covers spawn production, compost and casing
soil preparation, farm design, crop management,
harvesting, and post-harvest handling of various
mushrooms. In 2024, two hands-on training programs
were conducted at DMR campus from December 2023
to March 2024 and April 2024 to July 2024. A total of
19 trainees from various states and UTs, including Bihar,
Chandigarh, Delhi, Haryana, Karnataka, Madhya
Pradesh, Maharashtra, Punjab, Rajasthan,
Uttarakhand, and Uttar Pradesh, participated. They
were fully trained and encouraged to establish their
own units for spawn production, crop production,
compost production, and processing unit.

6. National Mushroom Mela-2024

The Directorate organized the 27 National
Mushroom Mela 2024 on 10" September. The Hon’ble
Governor of Himachal Pradesh Sh. Shiv Pratap Shukla
was the Chief Guest of the National Mushroom Mela
(Fig. 3.2). The event was chaired by Sh. Shiv Pratap
Shukla and Dr Rajeshwar Chandel, Hon’able Vice-
Chancellor, UHF Nauni) and Dr. S.K. Singh, DDG
(Hort.Sci.), ICAR, New Delhi were the guest of honour.
Apart from Dr. V.P. Sharma Director, ICAR-DMR, Solan,
Scientists and other staff members, more than 1050
participants including mushroom growers, students,
input suppliers, and processors from various states,
took part in the event.

As part of the Mela, the Directorate organized an
exhibition showcasing different mushroom varieties,
new technologies, and value-added products. The
Hon’ble Chief Guest, media personnel, and participants
visited the exhibition, which also featured stalls from
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Fig. 3.2. Hon’able Governor of Himachal Pradesh Sh.
Shiv Pratap Shukla visiting ICAR DMR stall during 27"
National Mushroom Mela 2024

3 3.2. Rargar 3o & T vieggrer # Ria

Farg g 2738 WG G Hal 2024 & FINTT
TS vaTe—STvHSIY ¥Ciel BT SINT HVd §Y

mushroom input suppliers, producers, packaging and
machinery vendors. To raise awareness about
advanced mushroom cultivation practices, participants
were given an exposure farm visit to the Directorate’s
growing units. Additionally, literature on spawn
production, button mushroom cultivation on various
substrates, post-harvest management, and disease
prevention was distributed. During the event,
dignitaries addressed participants on the achievements
of DMR, Solan, and key aspects of mushroom
cultivation, including the significance of quality spawn,
value addition, agricultural residue utilization,
innovative mushroom-based products, and spent
mushroom substrate management. In the afternoon
session, a Kisan Goshthiwas conducted, where experts
and scientists from the Directorate addressed queries
and challenges faced by mushroom growers.

The Directorate also honored five progressive
mushroom growers from different states for their
innovative cultivation practices and contribution in
promoting mushroom farming. These individuals were
recognized for encouraging rural youth and women to
adopt mushroom cultivation as a sustainable
livelihood, thereby fostering economic empowerment
of their communities (Fig. 3.3).

V

Fig. 3.3. Hon’able Governor of Himachal Pradesh Sh.
Shiv Pratap Shukla with the award winners during 27"
National Mushroom Mela at ICAR-DMR, Solan
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Achievements of growers awarded with “Progressive Mushroom Grower” award

N\
Sh. Anuj Kumar Saikia from Guwahati (Assam) began cultivating oyster mushrooms in 2013, producing
50 kg per day, and expanded to milky mushroom in 2018 with a daily production of 10 kg. He operates
under the registered company “Arihan Enterprise,” focusing on mushroom production and value-added
products such as mushroom pickles, chutney cookies, biscuits, and powder. Over the years, he has
trained more than 5,000 people across the Northeastern region in mushroom cultivation, spawn
production, value addition, and marketing. Through the “Sewabikash Foundation,” he provides training,
technical support, demonstrations, spawn, and marketing assistance to mushroom growers. Additionally,
he collaborates with the Assam Government on the “Assam Project on Forest and Biodiversity Conservation,” where he
empowers individuals to achieve self-sustainability through mushroom cultivation. His pioneering efforts in the mushroom
industry have earned him numerous awards and recognition from various government and non-government organizations.
ot e FAR WfHar [ GRM) T 7 2013 § IR GE B A YE B, RN 9T 7 50 A e g
o, 3R 2018 ¥ 10 fhellU™ & Qfvp IUTET S AR ST T TP DI [AWIR 83T | T8 Uoilpd DU IR YemTgsl”
$ T8 M IR 8, Sl G I MR GH IR, Fel Haiol, f[dwhe 3R USet ol o aftfd IRl R &M dfad
PRAT 2 | 39 qul ¥, I8 YAk & H 5,000 A 3AeH ARN P T Bl Wi, WA ITe, Jod Faeld 3R fJuor # g
o 21 "HaIaDe BIRESIA" & HAEIH ¥, I8 T IcdTadh] DI U0, Teb-ile] W, Yauid, Wi iR fauur derar
UeH B © | 39D IR, 98 3R WHR & T a9 3R 99 fAfAerdr wRefor R o gRAeHT W HEANT B B,
el 98 Afhdl B G I WA S ARIH | ATHATRAT UK XA S oY HeRh 9 2 | g ST § S9a sl vt
9 9% A= WReRI 3R IR—IRGRT Gl A bs REPR AR ARG s 2 |
\ 7,
7 N
| Sh. Ganesh Kashinath Varpe from Pune (Maharashtra) took up button mushroom cultivation in
2017 with a production of 2000 kg per day in 14 growing rooms. Further, he is also producing 800-1000
I kg spawn per day and supplying to the mushroom growers in Maharashtra and adjoining states. The
compost for button mushroom cultivation is also being prepared at the unit.
| o oter wrefirer of gqu (FERT) | A 2017 # 14 Scfed I A 4 f&T 2000 fpenam Seared
N & @ 9o g @ A Yo B 56D I, T8 AR 8001000 el Wi BT Seqras # R
T 2 2 iR MRRTY SR U @ st H gr Scaedt B YR a) W8 ¥ | gfie ¥ 9ed g A wel
% forg @re ff IR @ 1 @ 2
\ J
r N\
Sh. Prakash Chandra Das from Khorda (Odisha) started oyster mushroom production from 2012
with 50-80 kg per day production. Further, paddy straw mushroom production was also taken up during
2012 with a production of 30-40 kg per day. Apart from oyster and paddy straw mushroom, spawn
production was taken up from 2010 with a capacity of 2000-3000 bottles per day. He is also engaged in
the manufacture of different equipment for spawn production. He has fabricated low-cost spawn
machineries, electrically operated dual straw cutter for paddy straw and oyster mushroom. He is also
involved in mushroom processing and has developed products like mushroom pickle and dry mushrooms.
He also conducts trainings on mushroom cultivation. For mushroom cultivation and spawn production he has also been
awarded by various government and non-government organizations.
i UPHTe A% TN WRET (NS | 7 2012 | 50—80 fHAU™ AfAfeT IeT & ARY IR G FHT IEH LS b |
D IAATE], 2012 B SR UfAfET 30—40 [ IUIET S AT Wil G Pl Scrad Wl Y& fhar Tar | SR iR wRredl
Gr & Ierrar, Ui & 20003000 TS BT &HA D AT WA IATGA 2010 H YH BAT AT AT | 98 WA IGA & folg
fafr=1 Suael & famfor F off o g €1 SEM W ArTa arel Wi Wi, 4L w7 ol R gw @ forg faga anferd
QIBYl ¥l e Bl (Aior fhar 2 | 98 g JEwaRoT Al SMfAd € 3R S=IM gH 3ER 3R G R ol IcTe fasiRa
fpy &1 98 g o1 W W e ) 9 F | e @ W iR Wi Saed @ oy 9% e e &R IR aRery
el gRT I A1 fdHar <1 g © |
\ 7,
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¥ 3 Smt. Rekha Kumari from Gopalganj (Bihar) has taken up cultivation of various mushrooms viz., milky
= and oyster (2017), button (2018), paddy straw (2020) and shiitake mushroom (2023) with a production
of 50, 100, 50, 20 and 5 kg per day, respectively. Apart from mushroom production, she is also preparing
and selling various value added products like mushroom laddu, biscuit, samosa, pickle, bari, mushroom
powder, dry mushroom etc. The spawn production which was 20 kg per day during 2021 has been
increased to 150 kg per day during 2024. She has also motivated and trained more than 300 women to
undertake mushroom cultivation. Further, she has been awarded by various government and private
organizations during this period.

sfiwedl @ AR e ([d8R) @ 7 HER 50, 100, 50, 20 R 5 fhdA™ A Swed & @RI A= g o9
e 3R R (2017), 9€9 (2018), WIS (2020) 3R RreTd Y (2023) I il TS @ 7| G SAGH & AAET I8
fafe=1 gou aftfa Scae O g g, falee, w9, R, <), W UseR, g@ g e Wl TR aR 99 & § | Wi
JATET ST 2021 & SR 20 fhalm Ui &9 o, 2024 & SR dgd: 150 fhatum™ ufa &9 & a1 21 S/ 300 A
TS AR Pl Grl BT Wil PR & g YR R AR ot fhar 2 | 59a felrar, I 9 3a® & SR fAfi~ WRbRI
3R ol FreHl grR1 e faar T €

Smt. Shije Thankachan from Alapuzha (Kerala) took up oyster cultivation during 2007 with a
production of 50 kg per day. Further, she also started spawn production in 2010. She has developed a
low-cost-indigenous bio high tech oyster mushroom farm where she uses local herb padding as cooling
sytem. Apart from oyster mushroom and spawn production, she is preparing value added products and
dishes such as mushroom cutlet, momos, sandwich, mushroom fortified cake, mushroom millet payasam,
88 mushroom stew etc. She has developed a product named Coonvita, which is mushroom-based vitamin
5 " D2-rich nutritional health mix that ensures calcium intake, making it a two-in-one supplement ideal for
vegans and vegetarians. Her unit has an annual turnover of Rs. 80 lakhs. She is also involved in training people in mushroom
cultivation via offline and digital mode. She has been awarded with Best mushroom farmer during 2020 and Dr. Ambedkar
National Award in 2016.
Sl IS ABTAT AT (@) I 7 2007 P IR U f&T 50 fheAI™ SR & AT SR B WA Fw B | THD
3FeTaT, SI- 2010 H WA IUTET W Y& AT | I Tb HH AN dTell Wzl oid Ied debeil AIex Gl B faaid
T & STt 98 e doTell & S # RIH SeI—4¢T AT &1 SuINT 1 2 | Sifaey gr IR Wi IcTed @ 3fefdl,
I8 G dHeole, AMe, Asfdd, g BIichss od, YW IOl Ugdd, W T AT S Jed aftfd Sdrg 8k 9 TaRr
PR I B | I/ FHACT D Yo IdTe [AHRIT Al &, S gw ARG faerfia 2 | 9 uIver w@eed s 8 S
Dicrad &1 A YARed wrar 8, RSy I8 aerl 3R enaeiNal @ oy amesl <99 RP a9 Sfdl 2 | I
T P AT AR T, 80 TG & | 98 3ifhelrsd iR e Aie & wram | ANl & g &I Wl HT AR <o
#F off wnfrer B1 S 2020 & SRM FAUS GHE A 3R 2016 H S SR T REBR W GG fHAT M 2|
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7. Mera Gaon Mera Gaurav (MGMG) scheme 7. AT TG AT MR (Tooiieastl) aisEr

OnJuly 25, 2015, during the 87th Foundation Day 25 W 2015 B, MRAT H g URve
of the Indian Council of Agricultural Research (ICAR), (ICAR) & 873 <o g & IR, AT yer w3
the Honorable Prime Minister introduced the ‘Mera . o ,

Gaon Mera Gaura/ (MGMG) initiative. This program i ﬁ?Tf ma ﬁET Tﬁ?a (MGMGﬁ) e P gesird o1 T
encourages scientists to adopt specific villages to foster C{S'_”'-Idpl BT TS B1 FgTar = B forw
comprehensive development, thereby establishing a fafiree il @F Srger & ferg sicarfed o &, o™
direct connection between researchers and local SRANTRITEAT TaTeR] Bl @TaeTRe AT H IR
communities to expedite the transfer of laboratory PR H TSIl oA B oIy eerasdisl 3R I Sl

innovations to practical applications. o 9 P e w@rfig 2T 2 |

s—/
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To implement this initiative, the Directorate formed
two teams, each comprising six scientists, who adopted
twelve villages in the Kandaghat block of Solan district.
These teams conducted visits to the selected villages,
engaging in bilateral discussions with residents to
identify challenges such as inadequate irrigation
facilities, limited access to quality agricultural inputs,
and issues with wild animals.

Throughout the reporting year, the teams
conducted eleven visits, interacting with approximately
150 farmers. Notably, there was significant interest
among these farmers in oyster mushroom cultivation.
In response, practical demonstrations were provided,
and oyster mushroom spawn was distributed to
encourage adoption (Fig. 3.4). Additionally, the teams
maintained communication with mushroom growers
through telephone interactions under the MGMG
program. Various activities were organized in
collaboration with the adopted villages, with active
participation from the residents. Farmers from nearby
adopted villages attended the National Mushroom
Mela held on September 10, 2024, at the ICAR-DMR
campus, where they participated in exhibitions and
demonstrations.

As part of the Central Government’s Swachh Bharat
Abhiyan (Clean India Campaign), the teams visited the
adopted villages to raise awareness about cleanliness
and sanitation in homes, surroundings, and public
areas. They provided guidance on utilizing agricultural
waste for mushroom cultivation and the subsequent
use of Spent Mushroom Substrate (SMS) for
composting. Villagers were encouraged to avoid single-
use plastics, ensure proper waste disposal, and
maintain environmental cleanliness.
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Fig. 3.4. Mushroom cultivation training and distribution of spawn under MGMG
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8. Exhibitions and Demonstrations organized

The ICAR- Directorate of Mushroom Research,
Solan has organized three exhibitions in 2024 in the
campus. On 28™ February, 38" National Science Day
was celebrated in the Directorate and with the theme
“Indjgenous Technologies for Viksit Bharat’ attended
by around 50 school students, where they were
addressed on benefits of various mushrooms,
importance of indigenous technologies etc. (Fig. 3.5).
National Mushroom Day and Kisan Diwas were
celebrated on 23 December where more than 100
farmers/ farm women, village youth attended the
celebration in the campus. In these events, participants
were given firsthand information with the help of
exhibition on different mushrooms, their varieties,
improved technologies, and post-harvest management
of mushroom with value addition.

d A R
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8. YAl ud ueefAl &1 e
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Fig. 3.5. Exhibition during National Science Day-2024 at ICAR-DMR, Solan
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9. Technology documentaries

During the reporting vyear, 282 video
documentaries on spawn production, white button
mushroom under natural condition, cultivation
technology of White button, Oyster, Paddy straw,
Shiitake, Milky mushroom, mushroom recipes were
sold by the ToT section. This generated revenue of Rs.
36,750 from 151 English and 16, 100 from sale of 131
Hindi documentaries.

V

9. gxfaA

RafET a¥ & IRM, 6N ST GRT T ITeH,
wHfas Rafd # ¥ohe 97 gr, IBe de, ),
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R 282 ST gRIFA 9= MV | FE6A 151 S el
B BT A 5. 36,750 IS UG B3 3R 131 f<T
gaferal @ fahl 9 %. 16,100 TUY U B |
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10. Visitors and telephone calls attended by
ToT section

During the year 2024, 2788 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 around 1000
calls on landline and more than 600 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 2024, 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 2024.
The table 3.2 shows the state-wise mushroom
production in the year 2023-24. The production is
347.45 thousand tons in 2023-24 with a 10% increase
from the previous year (2022-23) production (314.84
thousand tons).
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qY 2024 B SR < P A ISAT F 2788 AN
T feeer &1 SRT fBAT| 39 SIgdl B BUIRST
TS, W TN, Bl GReEll, B Helg @ a8 i
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AfRd BT BT SRT BT TAT| SRARET IATT |
HAIHITTI—GH ITH F=Ierd, | §RT Ua by
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11. T G+ IATEA

a¥ 2024 & RN CASHRARG Gedb Dol B
HETIT I <X H G SATET D I IR B i@
Pl IS | Y8 ISYIR GH IATeT IR AR AR
G I R ARl Refodl & g9ma &1 e & o
HeE PRl © | RUIfET av 2024 7 g Ied H fg
BI UgfT <N TS 7 | AIferdl 3.2 I 2023—24 H IT—aR
GH IATGT Bl TN 2 | 2023—24 H IUTEH 347.45
TOR S 8, O fUsal a9 (2022—23) SUTGH (314.84
R ) ¥ 10% 3Mfdd 7 |

Table 3.2: State-wise mushroom production in India (2023-24)

AIfA®T 3.2: IRA ¥ ISTAR G+ SAUTGT (2023—24)

Andhra Pradesh 3.15 Madhya Pradesh 2.44
Arunachal Pradesh 0.01 Manipur 0.04
Assam 1.83 Meghalaya 0.08
Bihar 39.25 Mizoram 0.09
Chhattisgarh 23.27 Nagaland 0.17
Delhi 4.71 Odisha 35.40
Goa 9.39 Punjab 19.80
Gujarat 14.75 Rajasthan 20.69
Haryana 22.65 Sikkim 0.02
Himachal Pradesh 20.88 Tamil Nadu 17.90
Jammu and Kashmir 3.80 Tripura 0.16
Jharkhand 7.82 Uttarakhand 27.39
Karnataka 1.81 Uttar Pradesh 27.70
Kerala 0.12 West Bengal 9.85
Maharashtra 32.28 India 347.45
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4. AICRP (MUSHROOM) CENTRES
4., BIRRTET ST AR AT R SR ARG 53

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 (HP). The
Director of DMR, Solan (HP) also functions as the
Project Co-ordinator of the project. The mandate of
AICRP (Mushroom) is to coordinate and monitor multi-
location trials with improved mushroom varieties /
hybrids, cultivation practices related to crop
production, crop protection measures and post
harvest technology, all aimed at increasing production,
productivity and utilization of mushroom in the
country.

Initially, the All India Coordinated Mushroom
Improvement Project started with six Centres. During
the XIl 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
Coordinating Centres

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

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

Punjab Agricultural University, Ludhiana, Punjab

4. Tamil Nadu Agricultural University, Coimbatore,
Tamilnadu

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

6. CoA, Mahatma Phule Agricultural University, Pune,
Maharashtra

7. Indira Gandhi Krishi Vishwa Vidyalaya, Raipur,
Chhattisgarh

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

9. CoA, Kerala Agricultural University, Vellayani, Kerala

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

11. Orissa University of Agricultute and Technology,
Bhubaneswar, Odisha

w
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T & fou, g R wafad g srgda™
IRATSHT (TIATEHIRIRUITH) BT BST Ugayig Ao &
SR 01.04.1983 Bl Gw e e, |
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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
21. ICAR Research Complex for NEH Region, Tripura

22. ICAR-Central Island Agricultural Research Institute,
Port Blair, A&N Islands

23. ICAR-Indian Institute of Horticultural Research,
Bangalore, Karnataka

24. CSKHPKV, Palampur, Himachal Pradesh
Co-operating Centres

25. ICAR-VPKAS, Almora, Uttarakhand

26. Sher-e- Kashmir Uni.of Agri. Sci. & Technology,
Srinagar, J&K

27. Sher-e- Kashmir Uni.of Agri. Sci. & Technology,
Jammu, J&K

28. Assam Agri. University, Jorhat, Assam

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

30. Bidhan Chandra Krishi Viswavidyalaya, Nadia, West
Bengal

31. Sardarkrushinagar- Dantiwada Agri. Uni.,
Dantiwada, Gujarat

32. Acharya N G Ranga Agricultural University, Regional
Agricultural Research Station, Tirupati, Andhra
Pradesh

AP UGN I Feened
qif¥f& gfadaT 2024

12. ST JTol7s TG D=1 By favafderned, FHRgR,
EGIEEN

13. il 36 BifdHoar TS BRI, D=l P
foeafaemer, uriiETe, Srovmad Uer

14, HERTUT gard qrrar faeafdemaa (gagey),
JIRUASNRE!, JRU, BRI

gl o

15. Sf. IT.04. GRAR enfa! vd arf=e! favafdemey,
Aol Ao, fRarae uewr

IREd] IS © IR A ¢ o5

999 o5

16. TSUT &, Rifdwd & forg amdefiver ergwen=
IR¥R

17. TASUG &9, 31/UE U9 & folu SmEdiveiR
JTE URER

18. ISV &1, Mol & fory SMEAITeiR Srsen

TRER
19. TSUT &, AR & oy SESHIveR rgdam
RER

20. UASTE &7, ASIRA @ fou SmgefivenR argRien
TRER

21. UASUE &, BIgRT & oy SEiarR rgaem uReR

22, JMSHITAR—DBE §IUR HIY FTALT R, UIe
IR, 3fSHM 3R MR g0 wig

23. AMFURIR—ETT SIS A Blichedvd Rad,
AR, BACH

24. FER] ARG AR fBArS gew Y fawafderery
TAYR, RS uawr

T g

25. TSHIWIR—IYIHTTE, ST, STRES

26. IR—T—HTR PY fI5M 1 Hrenira] faeafderne,
SR, STH] 3R HTR

27. IR—T—HR PV fasi vd drenfire! faeafere,
TR, 99 3R IR

28. 3 TH Y fawafdenera, SiReTe, s

29. TRER Joet TS Ucd Py vd Hrefire! fawafdere,
RS, IR U<

30. feum =i oY fawafderery, afear, uf¥ed qure

31. WERPATR— dareT B et feafier,

32. 3R UA Sl M Y fwafdenery, &Em Py

\J



Annual Report 2024

ICAR-Directorate of Mushroom Research

/“

5. LIST OF PUBLICATIONS
5. Jep1LTE a6t At

(i) Research papers

1.

V

Agnihotri, C., Aarzoo, Agnihotri, S., Kamal, S. and
Singh, B.P. 2024. Mushroom Bioactives: Traditional
Resources with Nutraceutical Importance. In: Das
Talukdar, A., Patra, J.K., Das, G., Nath, D. (eds)
Traditional Resources and Tools for Modern Drug
Discovery. /nterdisciplinary Biotechnological
Advances. Springer, Singapore. https://doi.org/
10.1007/978-981-97-4600-2_24.

Arjun, A.D. and Attri, B.L. 2024. Development of
roratry sieve for preparation of csing soil required
in mushroom cultivation. Curr. Agri. Res. J., 12 (2):
967-972.

Attri, B.L., Srivastava, A., and Arjun, A.D. 2024.
Biochemical parameters and shelf life of oyster
mushroom affected by pre-treatment and
packaging material. Mushroom Research, 33 (2):
219-228.

Attri, B.L., Srivastava, A., Kamal, S.and Sharma, V.P.
2024. Influence of packaging materials and size on
shelf life and quality of white button mushroom
during storage. Asian Journal of Dairy & Food
Research, doi 10.18805/ajdfr.DR-2069.

Barh, A., Nath, M., Kumari, B., Verma, P., Kaundal,
K., Bijla, S, Thakur, M., Kamal, S., Annepu, S.K. and
Sharma, V.P. 2024. A successful cultivation of
Flammulina elastica, distantly related to the widely
cultivated species £ filiformis. New Zealand Journal
of Botany. DOI: 10.1080/
0028825X.2024.2362213.

Barh, A., Sharma, V.P., Annepu, S.K., Kumari, B.,
Kamal, S. and Kumar, A. 2024. Estimation of
genetic diversity for interspecific hybridization in
Pleurotus spp. Vegetos, 37(1): 155-164.

Bijla, S., Sharma, V. P. and Kumar, S. 2024. Unlocking
prosperity: economic potential of Cordyceps
mushroom cultivation as a promising agri-
enterprise in India. Mushroom Research, 33(2):
239-247.

8.

10.

11.

12.

13.

14.

De, S., Chawla, P., Dattatray, A., Igbal, M., Goksen,
G., Dhull, S. B., Rusu, A. V. and Bains, A. 2024.
Formulation of functional noodles by adding
Lentinus edodes mushroom powder: Physio-
chemical attributes, cellular mineral uptake and
improved glycemic index. Food Chemistry: X,
101900. https://doi.org/10.1016/
j.fochx.2024.101900

Kamal, S., Yadav, B. and Sharma, V. P. 2024. Physico-
chemical characterization of different casing soil
combinations for button mushroom and their
evaluation for crop production. Mushroom
Research, 33(2): 163-174.

Kishor, A., Debnath, S., Das, B., Narayan, R., Attri
B.L., Kumar, A., Chandni, Rashmi, E.R., Prasad, R.,
Verma, M.K. and Arunachalam, A. 2024. Integrated
nutrient management in apple-based horti-
olericulture system enhances vyield of apple and
intercrops and improves soil health in Kumaon
region of Himalaya, Uttarakhand. /ndian J.
Agroforestry (special issue): 42-49.

Kumar, R., Gupta, D., Barh, A., Nath, M., Sharma,
V.P,, Rana, N., Sharma P.K. and Bhardwaj, C. 2024.
Insights on strain-substrate interactions and
antioxidant and anti-bacterial properties of the
velvet foot medicinal mushroom Flammulina
velutipes (Agaricomycetes). /nternational Journal
of Medicinal Mushrooms, 26(4):29-39.

Kumar, A., Sharma, V.P. and Kumar, S. 2024. Studies
on domestication of the true morel Morchella
importuna in India. /ndian Phytopathology,
77:301-310. https://doi.org/10.1007/s42360-
024-00731-3.

Nath, M., Mainkar, P., Kansal, R., Bisht, D.S., Kamal,
S., Sharma, V.P. 2024. Comparative genome wide
analysis of the EF-hand containing calcium binding
proteins in five edible mushrooms. Mushroom
Research, 33 (2): 153-162.

Reetu, Kumar, A., Kamal, S. and Sharma, V.P. 2024.
Green Synthesis of Silver Nanoparticles by Aqueous

D
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15.

16.

17

18.

19.

20.

Extract of Turkey Tail Medicinal Mushroom
Trametes versicolor — (Agaricomycetes).
International Journal of Medicinal Mushrooms.
DOI: 10.1615/IntJMedMushrooms.2025057970.

Sharma, P., Thakur, M., Chauhan, A. and Kamal, S.
2024. ldentification, classification and
chromosomal mapping of Fusarium wilt-related R-
genes in mutagenized ginger (Zingiber officinale
Rosc.) through comparative transcriptome
sequencing. South African Journal of Botany, 170:
23-37, Doi: https://doi.org/10.1016/
j.sajb.2024.05.016.

Sharma, P., Thakur, M., Kamal, S., Chauhan, A.,
Dev, H. and Gupta, R. 2024. Transcriptome analysis
for gaining insight into gingerol biosynthesis and
MAPK-dependent hormonal signaling pathway
involved in resistance mechanism in Fusarium wilt
tolerant ginger (Zingiber officinale Rosc.) produced
through /in-vitro mutagenesis and selection.
Journal of Plant Growth Regulation, 43(9): 3140-
3158.

. Sharma, V. P. and Bijla, S. 2024. Mapping the Status

of Mushroom Cultivation: Global vis-a-vis India.
Mushroom Research, 33(2): 91-101.

Singh, V., Bains, A., Goksen, G., Capozzi, V.,
Dattatray, A., Ali, N., Igbal, M. and Chawla, P. 2024.
Comparative analysis of multifaceted properties of
Agaricus bisporusand Ganoderma lucidum macro-
fungi powder: Techno-functional and structural
characterization, mineral uptake, and
photocatalytic activity. Food Chemistry. X, 101937.
https://doi.org/10.1016/j.fochx.2024.101937

Srivastava A., Pan R.S., Naik, S. K., Singh, A.K. and
Bhatt, B.P. 2024. Nutritional composition,
antioxidant activity, minerals and anti-nutritional
factors of indigenous leafy vegetables of eastern
India. /ndian Journal of Traditional Knowledge, 23:
336-345.

Srivastava, A., Attri, B.L., Kamal, S., Pathera, AK.,
Kashyap, R., Verma, S. and Sharma, V.P. 2024.
Nutritional enhancement, microsturctural
modifications, and sensory evaluation of
mushroom-enriched multigrain bread.
International Journal of Food Science and
Technology, doi:10.1111/ijfs.17602.

()

21.

22.
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b
Srivastava, A., Attri, B.L., Rao, D.B.and Sharma, V.P.
2024. Mushroom-enriched millet pasta: exploring
nutritional value, antioxidant activity and sensory
acceptability. Mushroom Research, 33 (2): 229-
237.

Thakur, A., Gupta, D., Kumar, A., Kamal, S., Thakur,
D., Sharma, P. and Reetu. 2024. Physico-chemical
properties and characterization of thermophilic
flora from button mushroom compost prepared
using SMS of different mushroom as supplement.
Mushroom Research, 33(1): 45-53.

(ii) Technical/popular articles

1.

\J

Arjun, A.D, Attri, B.L., Srivastava, A. and Bijla, S.
2024. Application of image processing techniques
in mushroom industry. Agri-/ndia TODAY, 4(9): 96-
99.

Bijla, S. & Kamal, S. 2024. Comparative economic
analysis of button mushroom cultivation. Agr/-
India TODAY, 4(9): 15-16.

Bijla, S. & Srivastava, A. 2024. Mushroom magic:
boosting India’s small farmers’ fortunes. Krish/
Science Magazine, 5(12): 24-27.

Bijla, S. & Srivastava, A. 2024. Mushroom: a
superfood for achieving nutritional security in
India. Agri-india TODAY, 4(8): 32-36.

Bijla, S., Srivastava, A. & Arjun, A. D. 2024. From
waste to wonder: the role of mushrooms in the
circular economy. Agri-India TODAY, 4(9): 114-116.

I AT 31 | 2024 | B~ (FAclcH) — WReITRE D
HIST 3T | Y7777 STeileh, MR HiY SrRem
gRyg, arffdid 2023: 18—20 |

Goyanka, J. and Attri, B.L. 2024. Paddy straw
mushroom: Species, Importance and Nutritional
Value. The Agriculture Magazine, 3(12): 788-791.

Srivastava, A., Attri, B.L., Bijla, S. and Arjun, A.D.
2024. Value added products from medicinal
mushrooms: Innovations and applications. Agr/-
India TODAY, 4 (9): 92-95.

Srivastava, A., Bijla, S. and Attri, B.L. 2024.
Mushrooms: The delicious vegan meat alternative.
Agri-India TODAY, 4 (8): 100-103.
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(iii) Technical bulletins/folders: Nil 3. Dr V. P. Sharma, Director, ICAR-DMR, Solan
attended Directors’ conference on 16" July 2024

and also participated in the Exhibition at NASC
Dr V.P. Sharma participated in DD Kisan live programme complex, New Delhi.

on 15.05.2024

(iv) TV programme

4. Dr V. P. Sharma, Director, ICAR-DMR, Solan

(v) Participation in Conferences/Symposia/ delivered Concept Note on “Agri-food system in
Workshops Indian Himalayan Region” in a workshop organized
1. Dr V. P. Sharma, Director, ICAR-DMR, Solan by VPKAS, Almora.
attended Directors’ Conference from 26-27 5. Dr V. P. Sharma, Director, ICAR-DMR, Solan
February 2024 at NASC Complex, New Delhi. attended Annual Governing Body Meeting of ICAR
2. Dr V. P. Sharma, Director, ICAR-DMR, Solan held on 28'O§j.20k24 dehl'Tkh two varieties viz;
organised and attended AICRP Annual workshop DMRO-327 (Shiitake) and Milky DMRO-1985 were

at IIHR, Bengaluru on 13-14 June 2024. Dr Shwet released.
Kamal, Dr Anil Kumar and Dr Manoj Nath also (vi) Book Chapter: Nil

participated in the annual workshop. (vii) Event organized: Nil
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6. APPROVED ON-GOING RESEARCH PROJECTS

6. AN AaT 2! FREN ARG

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

ICAR

Period/
Remarks

Present
Status of the
Project

Tentative Cost
of the Project
(Rs. in lakhs)

Institute Researchers

Code

as provided by
the concerned

Scientists

parameters and management
approaches for major
mushroom pathogens

to July, 2024

DMR-2021-1  Standardization of substrate Dr. V.P.Sharma, Rs.64.00 lakhs April,2021to On-going
formulations for mushrooms Project Leader March, 2024
Refinement of existing techno-  Dr. Shwet Kamal, Pl
logies and domestication of Dr. Satish Kumar, Co-PI
some novel mushrooms Dr. Anil Kumar, Co-PI
Dr. Manoj Nath, Co-PI
Dr. Anarase Dattatray,
Co-PI
Dr. Shweta Bijla, Co-PI
DMR-2021-2(1) Geneticimprovement of Dr. V.P.Sharma, Rs.70.26 lakhs April, 2021to  On-going
mushroom Project Leader March, 2024
Development of potential Dr. Shwet Kamal, PI
strains in button mushroom Dr. Rakesh Kumar Bairwa,
(Agaricus bisporus) Co-PI (w.ef. 3.1.2023)
DMR-2021-2(2) Development of potential Dr. Manoj Nath, PI April,2021to  On-going
strains in Pleurotusspp and (w.ef.21.08.2022) March, 2024
Lentinula edodesand Dr. Manoj Nath, Co-PI
Flammulina velutips (upto 20.08.2022)
Dr. Shwet Kamal, Co-PI
DMR-2021-2(3) Development of potential Dr. Manoj Nath, PI April,2021to  On-going
strains in Volvariella volvacea,  Dr. Satish Kumar, Co-PI March, 2024
Calocybe indicaand Macrocybe Dr. Anil Kumar, Co-PI
giganteum
DMR-2021-3  Crop Protection in mushroom Dr. V.P.Sharma, 15.31 lakhs
Project Leader
DMR-2021-3(1) Development of resource Dr. Satish Kumar, PI August, 2021  On-going
efficient technologies for the to July, 2023
management of major insect/
pests of mushrooms
DMR-2021-3(2) Re-defining epidemiological Dr. Anil Kumar Rs.36.50 lakhs August, 2021  On-going

\J
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Institute Researchers Tentative Cost Period/ Present
Code of the Project Remarks Status of the
(Rs. in lakhs) Project

as provided by
the concerned

Scientists
DMR-2021-4  Development of Novel Value Dr. Anuradha Rs.25.45 lakhs August, 2021  On-going
Added Products from Selected  Srivastava, PI to July, 2023
Medicinal Mushrooms Dr. B.L. Attri, Co-PI
Dr. Anarase Dattatray
Arjun, Co-PI
DMR-2021-5  Application of Solar energy in Dr. Anarase Dattatray, Pl Rs.1.60 lakhs August, 2021  On-going
mushroom drying Dr. BL Attri, Co-PI to July, 2023
DMR-2021-7  Impactassessmentofselected  Dr. Shweta Bijla, Pl Rs.4.10 lakhs August, 2021  On-going
technologies developed by to July, 2024
ICAR-DMR
DMR-2023-1  Development and analysis of Dr. B.L. Attri, PI Rs.22.50 lakhs April,2023to  On-going
meat analogues from different  Dr. Anuradha March, 2025
mushrooms Srivastava, Co-PI
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7. CONSULTANCY AND ADVISORY SERVICES
7. WAL 3R ieEaeR Aae

During 2024, 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 visited the directorate during
2024 and they were briefed about various facilities and
services rendered by ICAR-DMR, Solan. More than 2627
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.

2024 B TR, IMEHVR—SITHINR, ATed gRT
GH BT Wl FR1EToT SR U & A=t gggell R
JeTSe, HITSSl UY, S—Hdl, ScllthId 3R THT—ATH
AT S AT | FATEHR JdW &1 T8 | wfafed
SITAT ST 20—25 U Hdl / BIF / AfhITd Jerbra
P HAEIH q U Bd O e SR fear Sirar e
STTBIET TR G @1 Wddl, Wi IR g @ fquoe
Tfed faf=1 el & dga Ul srismAl 9 4T
g W D by ol F fHaEl & g iR fafv=
NeIfOTH G B BIAT H 2024 B SR QLM BT
IR fHar iR S MSHINSR—SIUHIR, Ale™ gIRT
T B A aretl faf= gfaemai oik Faratt & aw
SR €1 778 | Feeme™ & denfia) exaiaRer (SRid)
ST ¥ 2627 ¥ 31eh fhar=l, BT 3R 3= IR
AT for | STl &1 faaRor arferet 7.1 # f&m T
=

Table 7.1. Individual and group visits in ICAR-DMR, Solan during 2024
AIfadT 7.1. 2024 & SR IFHTIR—IITHIR, Fiad § Afhra MR a8 IR

S. No. Visitors’ detail Number of visitors

1. Farmers from RMRC, MHU, Karnal, Haryana 23
2. Farmers from Lucknow 14
3. Visitors from Nauni, Solan, Himachal Pradesh 21
4. Farmers from Rajasthan 37
5. Farmers from Gujarat 68
6. Farmers from Rajasthan 59
7. Visitors from Kerala 11
8. Visitors from Nauni, Solan, Himachal Pradesh 15
9. Visitors from Mohali, Punjab 45
10. Farmers from Haryana 13
11. Visitors from Karnataka 66
12. Farmers group from Punjab 40
13. Visitors from Noida, Uttar Pradesh 28
14. Visitors from Chandigarh 62
15. Students visit from St. Luke’s Sen. Sec. School 44
16. Farmers from Uttar Pradesh 28
17. Farmers from Bihar 24
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Visitors’ detail Number of visitors

18. Farmers from Baddi, Solan (H.P.) 38
19. Visitors from Patiala, Punjab 52
20. Visitors from Delhi 26
21. Visitors from Madhya Pradesh 33
22. Students from Tamil Nadu Agricultural University 124
23. Students from Tamil Nadu Agricultural University 115
24. Farmers from Bihar 26
25. Students from Tamil Nadu Agricultural University 124
26. Students from Tamil Nadu Agricultural University 128
27. Farmers from Shimla, Himachal Pradesh 64
28. Farmers from Himachal Pradesh 38
29. Students from Tamil Nadu 90
30. Visitors from Andhra Pradesh 68
31. Students from Tamil Nadu 120
32. Students from Tamil Nadu 100
33. Students from Tamil Nadu 118
34. Visitors from Haryana 22
35. Farmers from Rajasthan 100
36. Visitors from Solan 05
37. Visitors from Chandigarh 05
38. Visitors from Nauni, Solan, Himachal Pradesh 07
39. Visitors from Shimla, Himachal Pradesh 05
40. Farmers from Uttarakhand, Himachal Pradesh 25
41. Visitors from Tamil Nadu 56
42. Visitors from Mandi, Himachal Pradesh 05
43. Visitors from Solan, Himachal Pradesh 44
44, Visitors from Jammu and Kashmir 21
45, Farmers from Renuka, Sirmour, Himachal Pradesh 29
46. Farmers from Solan, Himachal Pradesh 05
47. Farmers from Nauni, Solan, Himachal Pradesh 20
48. Farmers from Uttar Pradesh 74
49. Other groups 44
i Total group visitors 2329
ii. Number of individual visitors 358
iii. Total visitors 2687




Techno Economic Feasibility Reports (TEFRs) for
2024

One hundred ten numbers (110 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
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2024 & foru dafial afefe wagsrdar Ruid
(EIEUHIR)

<9 & =T Rl 9 Saures / wHl g1 g &
forg 20, 50, 100, 200, 500, 500 S UfT I¥ A ARD
GHAT dTell G SHISAT DI WAUAT, AHE e, de
G Te e, Wi Iedre, AR, THIsH], Riers,
WMOAT & oy Tas Al g9 d=dr (110 AE&T)
ThTpI—arffe @aeriar Rud (SEUHaR) TR @

the country.

Table 7.

TS T

2: Details of TEFRs prepared by ICAR-DMR, Solan (HP)

arfer®r 7.2, MSHIYAR—SIYHIR, A (RAMad UQ¥) §RT GIR ASTHAR &1 faawor

1. Mr. Gurumander, S/o Sh. Randhir, V.P.O. Titoli, District Rohtak-124001, 20 TPA White Button Mushroom Growing Unit
Haryana
-do- 20 TPA Spawn production Unit
M/s. Aujla Mushroom Farm, Sh. Jagroop Singh, S/o Sh. Kashmir Singh, 500 TPA White Button Mushroom Compost
Dehriwal, Tarsikka, Amritsar, Punjab-143116 production Unit

4. M/s. Himalayan Touch, Mr. Ashni Kumar, S/o Sh. Bir Singh, Village Basantpur, 100 TPA White Button Mushroom Growing
PO & Tehsil Jawali, District Kangra (H.P.) — 176023 +Compost production Project report

5. M/s Mushroom Pearls, Mr. Prashant Bharadwaj, Mr. Mohd. Sufyan and 90 TPA White Button Mushroom Growing
Mr. Vipin Saini, 288 Avas Vikas Colony Rookree, District Haridwar, +Compost production Project report
Uttarakhand -247667
-do- 20 TPA Spawn production Unit
M/s. Usawan Agro Farm, Mr. Vishal Jha, Gram Bacheli Dara Nagar, 700 TPA White Button Mushroom Growing
District- Budaun, Tehseel Dataganj, Uttar Pradesh +Compost production Project report
Mr. Saurav Rana, S/o Sh. Ranjit Singh, R/o Palwal, District Palwal, Haryana 20 TPA White Button Mushroom Growing Unit
Sh. Veeru Ram, Village Shalon, PO Gunhankalan, Tehsil Ramshahr, District 20 TPA White Button Mushroom Growing Unit
Solan (H.P.)

10. Mr. Ravi Singh Rana, S/o Sh. Kalyan Singh, Ward No.21, 4 Civil Line Colony, 20 TPA White Button Mushroom Growing Unit
Near Shiv Mandir, Palwal, Haryana - 121102

11. -do- 500 TPA White Button Mushroom Compost

production Unit

12. M/s. Sidhuz Mushroom Closet, Mr. Jagjit Sidhu, Opp. Park Ave Uppli Road, 36 TPA White Button Mushroom Growing
Sangrur, Punjab production Unit

13. Mr. Karam Singh, Sh. Suraj Bhan, V.P.O. Mathana, District Kurukshetra, 24 TPA White Button Mushroom Growing
Haryana +Compost production Project report

14. Mr. Karam Singh, Sh. Suraj Bhan, V.P.O. Mathana, District Kurukshetra, 20 TPA Spawn Production Unit
Haryana

15. Mr. Sandeep Singh, S/o Sh.Avtar Singh. Village Arkbas, Tehsil Lehragaga, 1600 TPA White Button Mushroom Compost
District Sangrur-148031, Punjab production Unit

16. Mr. Layak Ram, S/o Sh. Kundan Ram, Post Office Manju, Tehsil Arki, 20 TPA White Button Mushroom Growing Unit
Khanalag (103), Manjoo, Solan (H.P.) - 173208

17. Mr. Sahil Dhull, S/o Mr. Brijender Singh #128/11, Nehru Garden Colony 50 TPA White Button Mushroom Growing
Ward No. 16, Kaithal, Haryana -136027 +Compost production Project report

18. Mr. Akhil Salaria, S/o Sh. Jeet Singh, Village Rinna, PO Bhadwar, Tehsil 20 TPA White Button Mushroom Growing Unit
Nurpur, District Kangra (H.P.) — 176200

\J
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19. M/s Akshay Enterprises, Dr. Jitendra Kumar Singh, Aparna Residency, Block- 138 TPA White Button Mushroom Growing
B, Flat no. 502, West of IAS colony, RamJaipal Road, Patna- 801503, Bihar +Compost production Project report

20. Mr. Mahak Mehta, S/o Sh.Pradeep Mehta, R/o Village Thana, P.O. & Tehsil, 20 TPA White Button Mushroom Growing Unit
Nankhari, District Shimla (H.P.) — 172021

21. GREENTECH FARMS, Mrs. Savita Singh, Mrs. Sunita Saha, Mrs.Pinky Prasad, 110 TPA White Button Mushroom Growing +
Mrs. Anupa Kumari, Ms. Shalvi Prasad, Village Sahera, P.S. Namkum Tetri,  compost production Project report
At Namkum, District Ranchi, 834010

22. Mr. Ashish Gautam, S/o Sh. Tota Ram Gautam, Chamora, (263/3), Sarahan, 20 TPA White Button Mushroom Growing Unit
Sirmaur, Pachhad, Himachal Pradesh 173024

23. Mr. Yogesh Kumar, Village Sai Brahmna, PO Kharsi, Tehsil Sadar, District 20 TPA White Button Mushroom Growing Unit
Bilaspur (H.P.) — 174001

24, Mrs. Heena Chaudhary, W/o Mr. Hunny Kumar, V.P.O. Thopia, Tehsil 500 TPA White Button Mushroom Compost
Balachaur, District Shaheed Bhagat Singh Nagar, Punjab — 144521 production Unit

25. Mrs. Sunita Kumari, Village Banmando, PO Tamber, Tehsil Jaisinghpur, 20 TPA White Button Mushroom Growing Unit
District Kangra (H.P.) - 176095

26. M/s. Shaurya Mushrooms, Mr. Sunil Sharma, Village Phalahi, PO 360 TPA White Button Mushroom Compost
Bhatrana Block: Hoshiarpur 2, Tehsil & District Hoshiarpur, Punjab-146111 production Unit

27. Mr. Daleep Singh Thakur, S/o Sh. Mihi Ram Thakur, Village Shamla, PO & 20 TPA White Button Mushroom Growing Unit
The Sangrah, District Sirmour (H.P) -133023

28. Mrs. Meera Chauhan, C/o Mr. Hitesh Kumar, V.T.C. Dhana, PO Fagu, Sub 20 TPA White Button Mushroom Growing Unit
Tehsil Theog, District Shimla (H.P.)- 171209

29. Mr. Sikander Singh, S/o Sh. Partap Singh, Village Niyar, PO Aond, Tehsil 500 TPA White Button Mushroom Compost
Nurpur, District Kangra (H.P.) production Unit

30. Sh. Partap Singh, S/o Sh. Khyal Singh, Village Niyar, PO Aond, Tehsil Nurpur, 500 TPA White Button Mushroom Compost
District Kangra (H.P.) production Unit

31. Mr. Rudra Prasad Upadhyay, Village Dibong Fakial, PO Ketetong, PS 50 TPA White Button Mushroom Growing
Margherita, District Tinsukia, Assam - 786181 +Compost production Unit

32. Sh. Geeta Ram S/o Sh. Atma Ram/Ghanta, Village Palog, PO Dagsech, 500 TPA White Button Mushroom Compost
Tehsil Sadar, District Bilaspur (H.P.) production Unit

33. M/s. Aujla Mushroom Farm, Sh. Jagroop Singh, S/o Sh. Kashmir Singh, 500 TPA White Button Mushroom Compost
Dehriwal, Tarsikka, Amritsar, Punjab-143116 production Unit

34. Ms. Sapna Chauhan, Omx City Phase-2, Palwal, Haryana 50 TPA White Button Mushroom Growing Unit

35. Mr. Chain Singh, S/o Sh. Sunder Singh, Village Gadhasar, PO Kotla Panjola, 20 TPA White Button Mushroom Growing Unit
Sub Tehsil Narang, District Sirmour (H.P.) — 173223

36. Mr. Harpreet Singh, S/o Sh. Baldev Singh, Village Hema Majra, Barara, 20 TPA White Button Mushroom Growing Unit
Ambala, Haryana — 133203

37. Smt. Pratibha Sharma, W/o Sh. Vijender Sharma, Village Ladhi, P.O. 20 TPA White Button Mushroom Growing Unit
Domehar, Tehsil Arki, District Solan (H.P.)

38. M/s. Steelmet Industries, Mrs. Shreya Sehgal, F-238/239, Ghiloth 50 TPA White Button Mushroom Growing
Industrial Area, District Kotputli-Behror, Rajasthan — 301705 +Compost production Unit

39. Mr. Deepanshu Sharma, Village Darab Ka Jubber, VPO Ghanahatti, 20 TPA White Button Mushroom Growing Unit
Tehsil & District Shimla (H.P.) — 171011

40. Mrs. Neelama Kumari, W/o Sh. Pushap Raj, Village Bakhalwar, PO & 25 TPA White Button Mushroom Growing Unit
Tehsil - Thunag, District Mandi (HP) — 175048

41. M/s. Laicha Mushroom Farm, Mr. Gurmeet Singh Dhurala, Village Dhurala, 500 TPA White Button Mushroom Compost
PO Jalbera, Ambala City Haryana-134003 production Unit

42. Mr. Partap Singh S/o Sh. Baldev Singh, 146, Malikpur, Malakpur, Kurukshetra, 500 TPA White Button Mushroom Compost
Haryana-136128 production Unit

43, Mr. Abhijeet Singh S/o Sh. Gurvinder Singh, 145, Malikpur, Malakpur, 500 TPA White Button Mushroom Compost
Kurukshetra, Haryana-136128 production Unit
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44, Mr. Jujhar Singh S/o Sh. Baldev Singh, 146, Malikpur, Malakpur, 500 TPA White Button Mushroom Compost

Kurukshetra, Haryana-136128 production Unit

45. M/s. Nivedita Mushroom Farm, Mr. Ram Chander S/o Sh. Ravi Dutt, Village 20 TPA White Button Mushroom Growing Unit
Bar, Tehsil Kalka, District Panchkula, Haryana — 133302

46. M/s. Bhawani Agro Products, Mr. Naresh Pal Kashyap, Village Chabahan 20 TPA White Button Mushroom Growing Unit
(Sen Ki Ser), Nahan, District Sirmour (H.P.) - 173001

47, -do- 500 TPA White Button Mushroom Compost

production Unit

48. Mr. Pardeep Singh, S/o Sh. Zile Singh, V.P.O. Nandnor, Sonipat, Haryana — 40 TPA White Button Mushroom Growing Unit
131027

49. Sh. Ajay S/o Surajbhan, VPO - Birhi kalan,Tehsil and district - Charkhi Dadri 24 TPA White Button Mushroom Growing
State, Haryana -127026 +Compost production Unit

50. Mr. Vivek Kaushik, Village Chhoi, PO Morni Hills, District Panchkula, 500 TPA White Button Mushroom Compost
Haryana — 134205 production Unit

51. Mr.Faquir Chand, S/o Sh. Babu Ram Sharma, Village Morni Hills, Bhoj 20 TPA White Button Mushroom Growing Unit

Jabyal, Morni, Panchkula, Haryana — 134205

52. Sh. Jagat Ram, S/o Late Sh. Ruldu Ram, Village Kanshipur, P.O. Nihalgarh, 20 TPA White Button Mushroom Growing Unit
Tehsil Poanta Sahib, District Sirmour (H.P.)

53. Mrs. Swati Raj, “Village Bahuara, PO Sona Gopalpur, Thana Gourichak, 15 TPA White Button Mushroom Growing Unit
Dist Patna, Bihar — 800007
54. -do- 500 TPA White Button Mushroom Compost
production Unit
55. Mr. Hardeep Singh S/o Sh. Dharam Singh, Village Manakpur, PO Kakru, 20 TPA White Button Mushroom Growing Unit
District Ambala (Haryana) — 134003
56. M/s. Galaxy Mushroom Spawn, Village Barhi, Shahpur Road, Gannaur, 50 TPA Spawn Production Unit

Sonepat, Haryana
57. Mr. Sunil Kumar S/o Sh. Satbir Singh, VPO Manas, Kaithal, Haryana -136027 1500 TPA White Button Mushroom Compost
production Unit

58. Sh. Nardev Singh, S/o Sh. Prem Chand, Village Thanpuri, Post Rajiana, Tehsil 20 TPA White Button Mushroom Growing Unit
Nagrota Bagwan, District Kangra (H.P.) - 176056

59. Mr. Prempal Singh, S/o Sh. Kishan Lal, Ramghat Road, Devsaini, Near 20 TPA White Button Mushroom Growing Unit
Kendriya Vidalaya, Quarsi, Aligarh, U.P. -202002

60. -do- 20 TPA Spawn Production Unit

61. Mr. Bipin Kumar Pandey, Village- Barani Hasana, Post- Hathi Bazar, 12 TPA White Button Mushroom Growing Unit
District- Varanasi - 221405, U.P.

62. M/s Ananya Mushroom, Village Fatehpur, Post Surapur, Block Akbarpur, 64 TPA White Button Mushroom Growing Unit
District Ambedkar Nagar, Uttar Pradesh

63. Mr. Manoj Kumar, S/o Sh. Om Prakash Singh, Village Nagla Bhajja, Post 20 TPA White Button Mushroom Growing Unit
Dhampur, District Bijnor (U.P.) — 246761

64. -do- 20 TPA Spawn Production Unit

65. Mr. Vikram Singh, S/o Sh. Budhram, Village Kalba, PO Nangal Nuniya, 40 TPA White Button Mushroom Growing Unit

Tehsil Nangal Chaudhary, District Mahendergarh, Haryana-123023

66. Sh. Chetan Panwar, S/o Sh. Rajkumar Panwar, Village Lanabaka, PO Dinger 20 TPA White Button Mushroom Growing Unit
Kinner, Tehsil Pachhad, Sirmour, H.P. — 173024

67. Mr. Rajesh Kumar, S/o Sh. Gika Ram, V.P.O. Naswal, Tehsil Ghumarwin, 20 TPA Spawn Production Unit
District Bilaspur (H.P.)

68. Mr. Dinesh Kumar, S/o Sh. Uttam Chand, Village Kevli, PO Surah, Tehsil 20 TPA White Button Mushroom Growing Unit
Balh, District Mandi (H.P.) — 175027

69. Mr. Hardeep Singh S/o Sh. Dharam Singh, Village Manakpur, PO Kakru, 500 TPA White Button Mushroom Compost
District Ambala (Haryana) — 134003 production Unit
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70. M/s. Nivedita Mushroom Farm, Mr. Ram Chander S/o Sh. Ravi Dutt, Village 500 TPA White Button Mushroom Compost
Bar, Tehsil Kalka, District Panchkula, Haryana — 133302 production Unit

71. Mr Suresh Kumar Saini, S/o Sh. Dev Raj, Villager Lower Arniala, PO Kotla 20 TPA White Button Mushroom Growing Unit
Kalan, Tehsil & District Una (H.P.)

72. Mr. Sagar Vishal, Village Kalianpur, P.O. Lambra, Jalandhar West, 100 TPA White Button Mushroom Growing
Jalandhar — 144026, Punjab +Compost production Unit

73. Mr. Daljeet Singh, Village Mand Fatehgarh, Tehsil Machhiwara, District 500 TPA White Button Mushroom Compost
Ludhiana, Punjab — 141115 production Unit

74. M/s. Shreedha Agrofield Pvt Ltd, 5/291 Chandra Kuteer Malla Gorakhpur, 268 TPA White Button Mushroom Growing
Haldwani, Uttarakhand -263129 +Compost production Unit

75. M/s. Sandhu Mushroom Farm, Mr. Prince Karandeep Singh Sandhu, 72 TPA White Button Mushroom Cultivation
Mr. Kulbir Singh, Mrs.Parmjit Kaur, Manawala, Amritsar, Punjab

76. -do- 360 TPA White Button Mushroom Compost

production Unit

77. Mr. Shamsher Ali, S/o Sh. Nizam Khan, Ward No. 5, V.P.O. Lower Chalola, 20 TPA White Button Mushroom Growing Unit
Tehsil & District Una (H.P.)- 174303

78. Mrs. Pratibha Rani, W/o Mr. Pravesh Kumar, 224, Behind Indian Oil Petrol 20 TPA White Button Mushroom Growing Unit
Pump, Sudhowala (Narendra Vihar), Jhajra, Dehradun, Uttarakhand-248007

79. Mr. Gurpuneetpal Singh, S/o Sh. Jagtar Singh, Village Ghug Shor, PO Pattar 20 TPA White Button Mushroom Growing Unit
Kalan, Tehsil Kartarpur, District Jalandhar, Punjab-144806

80. Mr. Raj Kumar, S/o Sh. Dharam Chand, Village & PO Chamned, Hamirpur 20 TPA White Button Mushroom Growing Unit
(H.P) - 177029

81. Sh. Dharam Singh, S/o Sh. Chuhar Singh, Village Manakpur, PO Kakru, 20 TPA White Button Mushroom Growing Unit
District Ambala (Haryana) — 134003

82. Mr. Rohit Bisht, Village Chausla, Haldwani, Nainital, Uttarakhand — 263139 20 TPA White Button Mushroom Growing Unit

83. M/s. AARA AGRO FARMS, Dr. P. Archana Reddy, 101, Elite Classic Residence, 1800 TPA White Button Mushroom Growing &
Gateway Villas Near Devaki Convention, Bandlaguda, Nagole-500068, Compost production Unit
Hyderabad

84. M/s. Mahadev Organic Farm, Mr. Sidharath Sood, Village Pasu, Tehsil 120 TPA White Button Mushroom Growing &
Dharamshala. District Kangra (H.P.) — 176057 Compost production Unit

85. M/s Aashvi Organic Mushroom and Agri Farm, Mrs. Sushma Sinha & 600 TPA White Button Mushroom Growing &
Mr. R. K.Sinha, Flat No. 701, Sri Ram regency, Opp Hariom Towers, Lalpur, Compost production Unit
Ranchi (Jharkhand)

86. M/s. K. K. Akshya Agro Products, Mr. Aghore Kumar Jena, Anandpur, 120 TPA White Button Mushroom Growing &
Odisha-758015 Compost production Unit

87. M/s. Raj Agri Venture, Mr. Ranjeet Ranjan, S/o Late Shyamanandan 75 TPA White Button Mushroom Growing &
Sharma, Address: Raksa Inar Barahia Keri, Village Parsa, Naubatpur, Compost production Unit
Patna, Bihar - 801109

88. M/s. Sushila Kiran Agri Venture, Mr. Praveen Kumar, S/o Late Radha 75 TPA White Button Mushroom Growing &
Raman Sharma, Village Motipur, PO Naubatpur, Anchal Naubatpur, Compost production Unit
Patna, Bihar

89. Mrs. Bhavna Verma, PO Plah Chhausa, Tehsil Waknaghat, District Solan 20 TPA White Button Mushroom Growing Unit
(H.P) - 173234

91. M/s. Durga Snow White Mushroom Farm, Mr. Tribhuwan Chand Joshi, 50 TPA White Button Mushroom Growing Unit
Balparow Kaladhungi, Nainital, Uttarakhand

92. Sh. Vikas Behal, S/o Sh. Onkar Singh, Village Sukhar Bharana, P.O. Sukhar, 20 TPA White Button Mushroom Growing Unit
Sukhara Choudrian, Nurpur, Kangra (H.P.) — 176051

93. M/s. MAA Yashoda Mushroom Farm, Mrs. Yashoda Devi, Village Karmel 500 TPA White Button Mushroom Compost
Banrahi, Post Rudrapur, District Deoria — 274204, Uttar Pradesh production Unit
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94. Pupri Farmers Producer Company Limited, Village Temhua, Ward No.8, 35 TPA White Button Mushroom Growing &
Post Hariharpur, P.S. Pupri Block, Pupri Sitamarhi, Bihar — 843320 Compost production Unit

95. Medley Organic World, Mr. Praveen Kumar, Khasra No. 57/18-23 VPO 500 TPA White Button Mushroom Compost
Haibatpur, District Yamuna Nagar, Pin- 133206, Haryana production Unit

96. Mr. Vinit Kumar, Village Parasi, Post Bhanganbigha, District Nalanda, 500 TPA White Button Mushroom Compost
Bihar 803118 production Unit

97. Mr. Gurpreet Singh, S/o Sh. Kuldeep Singh, Sarchur, Sarchur, Gurdaspur, 34 TPA White Button Mushroom Growing Unit
Punjab- 143602

98. M/s. Fresh G Biotech Lab, Plot No.09, Spring Garden, Uttar Dhona, Near 50 TPA Spawn Production Unit
Times of India Chinhat, Tehsil Sadar, Lucknow, U.P.

99. Mr. Amit Kumar, S/o Sh. Devinder Singh, Village Manyana, PO Tilly, District ~ 20 TPA White Button Mushroom Growing Unit
Sadar, Mandi (H.P.) — 175001

100. M/s. Delta Agritech Inc. Prop., Mrs. Manmeet Kaur Wazir Wazir Farms - 50 TPA White Button Mushroom Integrated
Siamipur Road, Vill Siamipur Teh Kharar, SAS Nagar, Punjab - 140301 Project report

101. M/s. Chandrama Mushroom Spawn Production Unit, Mr.Suresh Chandra 50 TPA Spawn Production Unit
Sahu, At Behartaposi, PO Nelung, PS Sadar, District Keonjhar — 758002,
Odisha

102.  Mr. Faquir Chand, S/o Sh. Babu Ram Sharma, Village Morni Hills, Bhoj 50 TPA White Button Mushroom Growing Unit
Jabyal, Morni, Panchkula, Haryana - 134205

103. M/s. IRAGO Solutions Private Limited, Mr. Ishant Rao, R/o 170/3, Fatehpur, 20 TPA Spawn Production Unit
Tehsil Sarkaghat, District Mandi (H.P.) — 175024

104. Mr. Malkiat Singh, V.P.O. Junga, Tehsil Junga, District Shimla (H.P.) — 171218 20 TPA White Button Mushroom Growing Unit

105. Sh. Krishan Dass, S/o Sh. Madan Singh, Chauki Charech, Sarahan, Tehsil 20 TPA White Button Mushroom Growing Unit
Pachhad, Sirmour, H.P. — 173024

106. Mr. Balbir Chand, Village Saini Majra, P.O. Manjholi, Tehsil Nalagarh, District 20 TPA White Button Mushroom Growing Unit
Solan (H.P.) — 174101

107. Sh. Keshav Ram, Village Balan, P.O. Jais, Tehsil Theog, District Shimla 20 TPA White Button Mushroom Growing Unit
(H.P)—171201

108. Sh. Bhoop Ram, Village Otidhar, P.O. Kelvi, Tehsil Theog, District Shimla 20 TPA White Button Mushroom Growing Unit
(H.P)—171212

109. M/s. Nilanchala Agro Services Unit, Mr. Darubrahma Palei, At-Kolipasi, PO~ 120 TPA White Button Mushroom Production
Dhanhadaiha, PS Ghatgaon, District Keonjhar-758027, Odisha Integrated Project report.

110. Sh.Arun Dutt Sharma, S/o Sh. Som Dutt Sharma, Village Machhari, dakghar ~ 20 TPA White Button Mushroom Growing Unit
Naina Tikker, Tehsil Pachhad, District Sirmour (H.P.) — 173229
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8. COMMITTEE MEETINGS
8. Afnfcr bt dised

Meeting of Research Advisory Committee (RAC) of ICAR-DMR, Solan (H.P.) was held on 27t May,
2024. The Members of RAC were as under for the period 2023-2026 (14.02.2023 - 13.02.2026)

AIHIJU—gH Jqae e, diae (fRovo) 7 fed sgem AarsadR |fifa &) o faias 27 w138,
2024 HI g3 | JTHUT AATBHR AT & AT 2023—2026 (14.02.2023 — 13.02.2026) AT & forg

ffarfRaa €1
Name & Address Designation
A 9 Ydr LRIk

1. Dr. Vijay Singh Thakur, Former Vice Chancellor, UHF, Nauni, Village Kohlara, PO Praunthi, Tehsil Chairman
Jubbal, District Shimla (H.P.) -171205
3. fao R R, qd gemfd, shenfie! v are favafdenem, sl i dredry, @R e
wRefl, T Jad, e Rmer (fRodo)—171205

2. Dr. Sudhakar Pandey, Asstt. Director General (HS-I1), Hort. Sci. Division, Indian Council of Agricultural Member
Research,KAB-II, Pusa,New Delhi — 110 012
Sf. gUTHR UiSy, Hedd HelFawd (Nl fd=i=—I1), qrrar faem faur, 9rdy $iy qe
FFH URyE, BV FFHT HaT—Il, QAT 75 faeei—110 012

3. Dr. K.P. Singh, Former-Principal Scientist, IIVR, VaranasiB-27/31B 1, Durgakund, Varanasi (U.P.)-221005 Member
Sl Ul g, Q@ vae d=ie, RGN Al IgHU |IM, aReRY, d1—27 /3137 1, qe
FIHS, IRl (JITX US)—221005

4. Dr. B.M. Sharma, Prof.(Retd.), HPKVV, Palampur (H.P.)JGanesh Vihar, Khilru, PO Bindravan, Palampur- Member
176061 (H.P)

Sl 9L vH. T, UM (Farge), fRArEd ueer $i favafdened, dremgR (fRovo), Irorer RESS!

faeR, Raelg, SIPER fdavres, dre™myR (f2o%0)—176061

5. Dr. C.D. Thapa, Ex-Professor, Deptt. Of Pl.Path., UHF, Nauni (H.P.) Vaishnav Kunj, Near Power House Member
Saproon, PO Saproon, District Solan (H.P.) - 173211

U, SIHER AU, T Arer (fRowo)—173211

6. Dr. B.Vijay, Ex-Principal Scientist, ICAR-DMR, Solan.Village Ber Ki Ser, PO Chambaghat, Solan (H.P)-173213 Member
S @1 fao, gd vue Asnhe, MPgu—gE IgU eemed, Wed (fRovo), Ta R B WeH
W, STHFER THrERe, e A (fRowo)—173213

7. Dr. V.P. Sharma, Director,ICAR-Directorate of Mushroom Research,Chambaghat, Solan (HP) — 1732113 Member
Sf. Aid. i, e, IPAgu—gE FgU e, |ie (fRovo)—173213 NERs

8. Sh. Dharmender Rana, S/o Sh. Kuwar Mahan, VPO Singha, Tehsil Haroli, District Una (H.P.) — 176602 Member
) g oM, 9YA A AR Aisd (48 om, wa g e e, agdia w1, e S e

(f8090)—176602

9. Sh. Swaran Singh Chib, S/o Sh. Thoru Ram, R/o Fathu Chak, PO Satrayan, Tehsil Suchetgarh, District Member
Jammu — 181102

£ w@ui 8, A9 40 O IF, MR B =9, SIHER AR, dedld gee, /el Sw-181102 AW

10. Dr.Brij Lal Attri, Principal Scientist,ICAR-Directorate of Mushroom Research, Chambaghat, Solan Member
(H.P.)=173213 Secretary
Sl g9 ard S, WEH A, AIBru—gr FAgUE fFeened, Aied (f2ovo) BESISIEES

V
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Meetings of Institute Research Committee (IRC)
of ICAR-DMR, Solan meetings were held on
02.01.2024, 25.01.2024, 24.04.2024, 20-22 May,
2024, 05.06.2024, 08.07.2024, 31.07.2024 the
Members were as under:

HIPITU—GH AU fFIQeer, die ) |-
e Afifd &) 4% faT®d 02.01.2024, 25.01.
2024, 24.04.2024, 20—22 WS, 2024, 05.06.2024, 08.
07.2024, 31.07.2024 &I g3 | AfAfa & A<
frr=ferfaa o:

Designation

ECE IR

1. Dr. V.P. Sharma, Director Chairman
Sl A, fAeys areger

2. Dr. Brij Lal Attri, Principal Scientist Member

Secretary

Sf. g9l offel 330, Y d=1-h SESS I B

3. Dr. Satish Kumar, Principal Scientist Member
S e FAR, T a9 D qe

4. Dr. Shwet Kamal, Principal Scientist Member
Sl 3dd BHA, YITH dSi-ih REES)]

5. Dr. Anil Kumar, Senior Scientist Member
Sf. 3 BAR, aRS A= qe

6. Dr. Anuradha Srivastava, Senior Scientist ~ Member
Sf. IR sarad, IR dse Hew

7. Dr. Reetu, Scientist Member
Si. g, d=fe ERsN

8. Dr. Manoj Nath, Scientist Member
St 71N AR, dSHD Hqe

9. Dr. Anarase Dattatray Arjun, Scientist Member
Sl FRY A, ASH Ay

10. Dr. Shweta Bijla, Scientist Member
ST, wdar fatern, dsnfi® BESSE

11. Dr. Jagdish Goyanka, Scientist Member
Si. SRIRT MAdT, d=i+h RES|
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Research Priority Setting & Monitoring (PME)
Committees constituted at ICAR-DMR,
Solan (H.P.)
HIGATU—GH A Faeney, dra (fRovo)
# wfea srgaa™ grefiear |fewr, fFare @ik
qTHT dd

Designation
RS

S.No.l Name of employee

Chairman
ERIE]
EElREN
JTeYET

digeg el

Co-Chairman
ERIE]
Jsnf® /
Hg—3TEYe]

digeg el

Member

1. Dr. Brij Lal Attri, Principal Scientist
Sl ol ofrel 3

2. Dr. Satish Kumar, Principal Scientist
Sl |l /AR

3. Dr. Anil Kumar, Senior Scientist
Secretary

EIRLS)
CEIREA
e gfag

Sl AT HAR

4. Dr. Anuradha Srivastava, Senior Scientist Member
SIS N 1L CI R CINS
ast P /

NESS

5. Mr. Deep Kumar Thakur, PA Dealing
Assistant
(PME Cell)
# A9 HAR STHY ot
He b /
NEIEK]
NERED

(Ao He)
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Meetings of Scientists/Monthly Planning and
Review Meetings of Scientists of ICAR-DMR,
Solan meetings were held on 05.01.2024,
06.02.2024, 01.03.2024, 05.04.2024, 03.05.2024,
28.05.2024, 05.07.2024, 02.08.2024, 12.09.2024,
09.10.2024,21.11.2024, 26.11.2024, 06.12.2024,
16.12.2024, 31.12.2024 the Members were as
under:

HHITU—GH IJFHE fAdene, dieq & sl
@Y /A1Re AT 9 aHer 9@ & 05.01.2024,
06.02.2024, 01.03.2024, 05.04.2024, 03.05.2024, 28.05.
2024, 05.07.2024, 02.08.2024, 12.09.2024, 09.10.2024,

/“

Meetings of Scientists-Technical Personnel of
ICAR-DMR, Solan were held on 23.02.2024,
15.03.2024, 19.04.2024, 17.05.2024, 28.06.2024,
19.07.2024, 16.08.2024, 20.09.2024, 25.10.2024,
20.12.2024 the Members were as under:

Al 9 dP-a! dIffel &) de feie 23.02.
2024, 15.03.2024, 19.04.2024, 17.05.2024, 28.06.2024,
19.07.2024, 16.08.2024, 20.09.2024, 25.10.2024, 20.12.

2024 & g3 | 9w F=ferfad 2

S.No/Name Designation
. (HFTH EChIL

21.11.2024, 26.11.2024, 06.12.2024, 16.12.2024, 31.12. L. %’; \gr’ St%ar;“% Director
2024 ®I afafa & aew f=fafad o —
gg I 2. Dr. Brij Lal Attri Principal Scientist
Sl g9 o 3 EEIG
S.No.| Name Designation 3 Dr. Satish K Princinal Scientist
Sl . r. Satish Kumar rincipal Scientis
il GRS < wde wAR I
L Dr. V.P. Sharma, Director Chairman 4. Dr. Shwet Kamal Principal Scientist
S did e, fAeee 3rezer o e s
2. Dr. Brij Lal Attri, Principal Scientist Member ; n —
I ot e eI IRl AR 5. Dvr. Anil Kumar Senior Scientist
. IfHd AR IS deN—h
3. Dr. Satish Kumar, Principal Scientist Member . ) o
<l AR, T o 6. Dr. Anuradha Srivastava Senior Scientist
4. Dr. Shwet Kamal, Principal Scientist Member <o
S %ad DHA, eI NESS 7. Dr. Reetu Scientist
5. Dr. AnlLKumar, Senigr Scientist Member SI. ﬁ?[ GEllGE
Sl 3l HANR, EEIRED e 8. Dr. Manoj Nath Scientist
6 Dr. Anuradha Srivastava, Senior Scientist Member S TS ART
SI. SIgRE ik 9. Dr.Anarase Dattatray Arjun Scientist
7. Dr. Reetu, Scientist Member Sl IFRY TP 35
St 10.  Dr. Shweta Bijla Scientist
8. Dr. Mapoj Nath, Scientist Member S 3JaT fasien
ST, #HI A1, IS Ay
3 oA S A S — 11.  Dr. Jagdish Goyanka Scientist
. r. Anarase Dattatray Arjun, Scientis ember - :
S HER Sl GEISRT TR, EEllak2
- — 12.  Dr. Sushil Kumar CTO
10. Dr. Shweta Bijla, Scientist Member v o
Sl Zaar fasie, HERIT SI eIl HHR T dd. ISR (BH)
11. Dy Jagdish Goyanka, Scientist Member 13. Smt. Reeta Bhatia c1o
ST, STETeT 11¥a—cm EEIIRED e IR T dd. IREN ()
. . . 14.  Smt. Shailja Verma CTO
Publication Committee SR Sotor gl T qHIRET (@)
grer wfifa 15.  Sh. Ram Lal TO
S IM o SERICARSICE N GIRS))
16.  Sh. Deepak Sharma TO
o dus Imt TPAID] SEPRT (HFeR)
. Chairman
i) ﬁ agnﬁ—cﬁ areger 17. Sh. Jeet Ram TO .
2. Dr. Shwet Kamal, Principal Scientist Member | G SECANSIEEDR (q;p-‘r)
Sl DHCT, U d=lldh NESSL 18.  Sh. Guler Singh Rana TO
3 Dr. Anil Kumar, Senior Scientist Member oAt TR g o SERICARCICEIRREEE))
SI. 3] DHNR, CEIEED BERS 19 St M Devi Tech. Asstt. (F )
4. Dr. Anuradha Srivastava, Scientist Member a (S WSS IS Sl ARG ({7l
S SFRE | e FeT AR ART <l Th-Id! AR (i)

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

T de-iel g afiifa @EnEdvafl) 9 sae wewr e @

S. No. Name Designation
$.9. Sk qq-M

1. Dr. V.P. Sharma Director
S A O et frevr®
2. Dr. Brij Lal Attri Principal Scientist
Sl g9 ot 3 oG REEIRED
3. Dr. Sanjeev Sharma Pricipal Scientist (Plant Pathology), ICAR-Central Potato Research Institute,
Shimla (H.P.), Specialist
SNICENE ] T A (AeY 9T fI9), Wiahergu—dhaid Ao ST HReIH,
Rmer (RRowo) | favivst
4. Dr. Anil Kumar Senior Scientist
Sl A AR ERGIEEIRED
5. Dr. Anuradha Srivastava Senior Scientist
ST SREN 2fardd IR© As+D
6. Dr. Satish Kumar Principal Scientist/Member Secretary, ITMC
Sf. HAeT HAR W dsid /Fexd <fad

GRIEVANCE CELL
Rreraa afafa

Meetings of Grievance Committee held on 15.03.2024, 30.05.2024, 30.08.2024 and 20.12.2024
Rreraa afifd &1 9@ 15.03.2024, 30.05.2024, 30.08.2024 TAT 20.12.2024 HI ITATIAT DI TS |

ELECTED MEMBERS OF GRIEVANCE COMMITTEE
Rreraa afafa « faaifaa g

Name & designation Category Capacity
M 9 YA ofy gwar / Reafa
1 Dr. Reetu, Scientist Scientific Member
s1. Rg, d=e EEIIRED qe
2 Smt. Shashi Poonam, UDC Administrative Member
el et e, do0 forfts PHIRIEED RSl
3 Sh.Ram Lal, Technical Officer Technical Member
S AT, qhIDbT ITfTBRT GEEICl RESS
4 Sh. Vinay Sharma, SSS Skilled Support Staff Member
o fa el v TETd B FEAD HHAR GRS
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NOMINATED OFFICE SIDE MEMBERS OF GRIEVANCE COMMITTEE

Rrerag afafa © safay ua @ aaa g

SN Name & designation Category Capacity
BN M 9 9gA™ ffy awar / Rerfa
1. Dr. V.P. Sharma Director Chairman
1 A I, fAws EELRED areger
2. Dr. Satish Kumar, Principal Scientist Scientific Member
ST, W™ HAR, e dSh EEIIRET GRS
3. Finance & Accounts Officer Audit Member
fac vd orar SRy AT T et REEa]
4. Administrative Officer Administrative Member Secretary
PRIRIE GG IBEaR] PEINIEED e wfuq

INSTITUTE JOINT STAFF COUNCIL (1JSC)

Meetings of Institute Joint Staff Council held
on 15.03.2024, 30.05.2024, 30.08.2024 and
20.12.2024

STAFF SIDE MEMBERS OF 1JSC

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 1JSC)
5. Sh. Vinay Sharma, SSS
OFFICE SIDE MEMBERS OF 1JSC
1. Dr. Brij Lal Attri, Principal Scientist
Dr. Reetu, Scientist
Dr. Manoj Nath, Scientist
Dr. Shweta Bijla, Scientist

Finance & Accounts Officer

A B~ W N

Administrative Officer, Member Secretary

V

WIFd HHANT gRYg (g SrgEsdl)
YT HHART uRYT (g oiva]) @) el 9o

f&-IT® 15.03.2024, 30.05.2024, 30.08.2024 TAT 20.

12.2024 B IJTATFAT B TS |

PHARI 98 B WS-

1, £ gAY T, FEd /Ao Aoigad
2 s ofg THl, HiTs fofus

3. i1 SiId R, ThID] BT

4. 311 TR A8 3707, T STerdRl /
KIEERS ISR

5. ofY fag vt Rebes WIE wH
DA 98 & o :

1. 1. g1 olrel 371, YU d=Th
2 31, R, d=frs
3. 1. H/ANST A1, S

4, ERCNRENGIACEIEEY
5, fac g o sty
6. YIS STEdRI (Hed Afa)
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INSTITUTE MANAGEMENT COMMITTEE MEMBERS
LEDIBR' CEEEIEIG

1.

10.

11.

12.

13.

Dr. V.P. Sharma, Director, ICAR-Directorate of Mushroom Research, Chambaghat, Solan (H.P.).

ST QUL T, FRRe, Ape—gery, e, wErEe, Al (BY) |

Assistant Director General (HS-1), Indian Council of Agricultural Research, Krishi Anusandhan
Bhavan-Il, Pusa, New Delhi-12

IERID HEIHaee (@I fde—1), 4R HY rgeery qRue, HiY e wa+i—2,
g3, 8 faeei—110012

Director of Horticulture, Govt. of Himachal Pradesh , Shimla (HP)

feerd (@RTar), arrar favmT, fEamae v, R (Bw)

Director of Horticulture, Deptt. of Horticulture, Govt. of Haryana, Panchkula (Haryana).

feere (FETar), arrar T, eRIT WeR, dadger (gRamm)

Vice Chancellor, Dr. Y.S. Parmar University of Hort. & Forestry, Nauni, Distt. Solan (H.P.)
FHorufd, 1. IEd g waR sifenfie! vd arfal faeafagarera, Hiofl, frem drem,
IERIECIEN

Dr. Sriram S, Principal Scientist & Head, Crop Protection, ICAR- Indian Institute of Horticultural
Research, Bengaluru — 560089.
ST 4IRM T, W IED /U, WIHaTd—IIR aiTal STHe HRei, STe—560089

Dr. Sanjeev Kumar Sharma, Head, Crop Protection, ICAR- Central Potato Research Insitute,
Shimla — 171001 (HP)
S1. Holld FAR Ui, TR A GRETT, AIGMT—Dbsid 3Te] g ARI, REe—171001

Dr. Vikas Singh, Principal Scientist & I/c Head, ICAR Indian Institute of Vegetable Research
Regional Research Station, Sargatia, Kushinagar — 274304 (UP)
31 faer e, W A91e /3916l U@, WIhel—TRad el ST A &3y

A WM, AT, TR, IR U—274304

Dr. Satish Kumar, Pricipal Scientist, ICAR-Directorate of Mushroom Research, Solan(HP)

ST, G HAR, T A1, HIHAI—Gd JH e, AT

Sh. Chander Prakash Sharma, Finance & Accounts Officer, ICAR- Central Potato Research Insitute,
Shimla — 171001 (HP)
A =g YHRT I, O T ol SBR, WIgNT—dbrad 37Te] AR HRI, REe—171001

Sh. Dharmendra Rana, VPO. Singa, Tehsil Haroli, Distt. Una (HP) — 176601
oft et <om, T 9 STRER R, dENilel @Riell, ST &, fRAmEe uee-176601

Sh. Swaran Singh Chib, R/o Fathu Chak, PO. Satrayan, Tehsil Suchetgarh, Distt. Jammu — 181102
2N vl (8 @, B 9%, SIHER AR, dedid Jaaile, TH—181102

Administrative Officer, ICAR-DMR, Chambaghat, Solan (H.P.)
YO TSR, AHAI—Garg, eene, awmae, deq (BY)

T
ICAR

Chairman
JIEYeT

Member

NESS

Ex-Officio Member

qod e

Ex-Officio Member

qod e

Ex-Officio Member

qod e

Member

NESSY

Member

NESSY

Member

NESSY

Member
NERS

Member

NESSY

Non Official Member
W AN Ao

Non Official Member
W AN Ao

Member-Secretary

e Afeg
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a5 AT afifa

1. Sh. T.D. Sharma Nodal Officer
7 gerdl a1 T ST B RY

2. Dr. Rajneesh Jaryal Member
SINSEINRSESIS] RESS!|

3. Sh. Jeet Ram Member
RIS RESS!|

4, Sh. Sanjeev Sharma Member
Y. Foflg el REES)

Special Campaign 2.0 for disposal of pending
matters from 14.09.2024 to 02.10.2024

Special campaign 2.0 was organised in the
Directorate from dated 14.09.2024 to 02.10.2024 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
unwanted files were weeded out. About 4.0 tonnes
office scrap was disposed off during the campaign,
which resulted in the revenue generation of Rs 32,100/
- and almost 400 sq feet space/area was free. During
the programme, in total 15 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 Gaura/’ to spread the message of
the Cleanliness, sanitation and conservation of water
resources. All the staff members, farmers, Villagers,
Youth and visitors were sensitized about the
Swachhata, personal hygiene and overall cleanliness.

Swachhata Pakhwada from 16.12.2024 to
31.12.2024

As per the direction of the ICAR, various activities
were organized by the Directorate under the Swachhata
Pakhwada held from 16.12.2024 to 31.12.2024.
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 for cleanliness in their day to day life.

s—/

<ifqd Al @ farer 8q f&Td 14.09.2024 4
02.10.2024 d® a2y AR 2.0

aRyg & FAcergaR Feemea # famie 14.09.2024
H 02.10.2024 TP IR SRR 2.0 AT BT 7307 |
PRIHH B ATAR feemery # =T urde srerar s
AEH A T faf Jewl & FRARY R Ry ga
fear rar | grr i wrsdl @1 T & forg e
ATIE NI TR AT AR 3faifd ®wIsell Hl gl
& T | QIR & SR AT 4.0 S BTATerd why
&1 e fHar mr, e aRvm sy 32,100 / —
B T IR I FAT 3R ST 400 I e ST / &
b B AT | BRIHA & IRM, Bl 15 T2l AT
FAN Y R Feemed @1 = Ml 7 W=,
o QAT BT/ UTdl / Thall / T Il 3R
T 7 HYT g’ B qed WS forg Y MG BT IR
IR T Eeadl, AfhITd Wewdl IR T Weadl
% N H SINTSG fBar 13 |

16.12.2024 ¥ 31.12.2024 TP @TBAT yedrsT

SR & SR 3P 16.12.2024 4 31,
12.2024 TP AT Taesdl YgarsT & 3faifd fHeemera
g~ faf= wfafafer &1 smae= fsar wam| s9
A & SR IRIR & FI—A1 IRWR & 918 )
YD aeodT AR FAHTS I AT fhd T |
AT & 1 <fFe Shad & Taeodr & Ui SRTedar et
B @ forv gRER # iR arex faff=1 srismH smafora
fy 1Y | Tresar wEareT & <RI T, JrHer gars,
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During the Swachhata Pakhwada various activities like
Swachhata Pledge, sanitation drive in the 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.,
2024 by involving more than 120 farmers. All the people
involved were sensitized about the Swachhata, personal
hygiene and overall cleanliness.

AP UGN I Feened
qif¥f& gfadaT 2024

B 3R URIEll BT et da Wewdl A9, G 779
#T 7/vg @ Ted e forg TY al H wewdl AR,
feemer uRER @ 3feR SR qrE” SMUfdre Use &1
TP o1, Pax | o+ SR fafer= Taewdn s enfe
S faf=r wfafafdr smafsra & 11 23 fegsy,
2024 BT 120 | 1w fHam o MAaT b fham
feawr / g fea +ft w=man | s enfie weft ST
P T dl, ARHITT 2o IR THY WWeodl & g H
SITed fdar |
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9. IMPLEMENTATION OF OFFICIAL LANGUAGE
9. ACTISI PR AT

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. Brij Lal Attri, Principal Scientist - Member

Ms. Harnoor Kaur, Administrative Officer - Member
Mrs. Sunila Thakur, Private Secretary - Member

Mr. Deep Kumar Thakur, Personal Assistant - Member
Mrs. Shashi Poonam, Upper Division Clerk - Member
Mrs. Reeta Bhatia, CTO- Member Secretary

Brief description of the work done by the official
language implementation committee during the
year 2024

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:-

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
guarterly 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.

V

AHITI—GH JTHE Qe Tarene, die-
(fRow0) 2024 &Y roraTeT fR=dl @Y wrfar Ruid

IroraTST Hrrf-aa+ afifa (fr= afif):

31 A1 ). e - feere / sremer

SIACIRC el - TR 951 / e

FHARI BIR DR - ERIRIECCIPEaN 2
R

ST GeAlell ST — IESINIEEVAE Il

3l <10 HAR SIHR - [ESIREREYASES

G NINNIRCRE — 7. foft® /T

RIS — q. db-l! BRI/
NEAUISIECE

TSTHTYT HIAT-aa+ Afifad gRT a9 2024 & SR
frd v wral &1 Gfdra faawor

IR TRBR DI IS 1T & PRI Bl GHRread
PR AT R gIRT HuTfed b ST aTel dHrHdTS
# f2=1 &1 9Nt JARed o1 & Ieeg A Faznes 4
RTSTHTYT BT+ Aff &7 Te+ fawar T 2 | <rormT
PRI & oy ey 3§ e ¥ 3I ARGRT T
AR 7 B B dTaS[E ST HraT=aa+ ARfT gRT
U T Tt & heawy eETe # R & drdra
g JAR—JIR H STl Fherar U g8 © aoi URve
gRT iR Fedi o1 FRargaR got far 1 | feeme
ERT dY 2024 & IR b T ST BT e faa=or

AR B

1T a1t wrihd R Srai~aa+

ST dTffes BTishH IR S B ST BRI
|fafy @1 3WE doai § T4t g3 dur fiw Wy
fean—fodan & srgeu ferw v il & SR Prarg
P TS qAT v & T SIEwIRAT @ HHATRAT B
e IRIHA & AR MEiRT e I H= Bq
TR a4 |
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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.

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

AP UGN I Feened
qif¥f& gfadaT 2024

ICAR

rorTST faumT, 98 facef), AR IorHm™T Srafaa+
afify, Ao v TR SfY srgde uRug, =18
faeell @ e y=ATeaRYAT R HRATS |

A AR H IO B G TdEaA
e / et & wwfaa fafs ver & 9=/ aRuA
anTfe ToTTET faTT, 712 feedl, TR STSTTST Braag=
AR, A qen IRAY HiY srgde uRve & ure
8U O WR BRaTs aifod off, 39 R BRdAls I T a2
I I A& SRt @ HHenRaT BT @Y SIFBRT
g AP PRaTs v URETerd fhar |
famardY f&=h werfa Ruid &1 dders qom afier

feemerm | oM erataE Rl wIia @
s U /AR &R AARIS Rud el § ey
RUE IR &7 773 | 39 |Hldd RUE &I 9RAT FiY
A, e T SU—FICId (BRIFTI), IISTHTET faHTT,
I & BT BrITAd—1, fieel] T—IRIoHl 7R,
73 facell & offF AR W | 39 R 31 FHlen &1 T3
TJAT TS TS DHIAAT DI SAT B R B D oy Ty
SRt a FHHaTRAT B FerR & forg Ut fvar T |

fa=dY yrcared IS BT HBrAi~aa+q

RIS fIMTT gRT SR el @ oy fRcemer
H BN BB o w4 H Bl § =7 & forg
TICATE AToTT 41 AIRIBIRAT g FHeamiRa @ forg amy
B B R ¥ H By Ty HRIT B AR T §Y Th
ARHT AT BT TS {HAT ST 2 S WISl 9 3
BTN BT IATcD HR U, fgdia g T REPRI BT
ot el 2|

AR doBl BT AT

RIS BrIaad afifd @1 J9RIe §adbi &l
frafyd smae feen T Sodl # ot aiffe
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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 (Fig. 9.1).

/“

PRI H iR by 77 wedi @1 gt A @ ferg,
HAI— FHI UR TSI T, 718 faeet], TR _TorreT
PRI AR, T Ud RGN $iY e uRug
A o (e / Jreel & SguTer UR =@ Bl TS 9T 39
daai 3 forg Ty ol BT AR B & foly BRars
TS|

AR IASTHTNT BRI TTATAT BT TSI

VRA WRPR /IRYE & feen—<en &1 ured &_d
BY Fe=Ier™ 3§ SA91RYe IISTTT BRIRIersi &l Fafi
AT B a1 (R 9.1) | 591 SRImere # &=l 4
BRI HI H I B IR W T B TS TAT DT
fraRr B @ oy Surr gy v | Aewery &
STErpTRAT g HHaTRAT & oy T YR & yua fgwmdy
¥ H TIR Y 77 g 91 & HRYER R SRAars fhy
U e 9 fRF-—ufafes srafes v & 59 yust @
TRINT # oG |

Fig. 9.1. Staff of the Directorate attending quarterly official language workshop

3. 9.1. R wroraraT HrIEITer 9T &dd fARIaT & HHard

Hindi fortnight organized

Hindi fortnight was organized at ICAR-Directorate
of Mushroom Research, Solan from 14-28 September,
2024, in which 5 competitions were organized, the
details of which are as follows:-

V

o=l yEare &1 IS

AHTII—H Fgaa™ Feene™, Ao § &=
UEars &1 AT e 14—28 RIawR, 2024 dF
fer mar s 5 ufofrad exearh =i, RS
faaxor f=ferRad &:—
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Date: 14.09.2024

Calligraphy Competition: This competition was for
all the officers and employees of the Directorate. 15
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. Dr. Brij Lal Attri, Principal Scientist — |

2. Dr Anuradha Srivastava, Senior Scientist — I|

3. Dr Ashish Dhangar, F&AO —llI

4. Sh. Jeet Ram, Techical Officer and Mrs. Shashi
Poonam, Upper Division Clerk—Consolation

Date: 17.09.2024

Dictation Competition: This competition was for all
the officers and employees of the Directorate. 09
participants took part in this competition. The following
officers/employees won prizes in this competition:

1. Dr Anuradha Srivastava, Scientist — |
2. Dr. Ashish Dhangar, Finance & Accounts Officer — I
3. Dr Shwet Kamal, Principal Scientist — IlI

Date: 19.09.2024

Hindi Typing Competition in Unicode: This
competition was for all the officers and employees of
the Directorate. 07 participants of the Directorate
participated in this competition. The following officers/
employees won prizes in this competition:

1. 1. Dr Anuradha Srivastava, Senior Scientist — |
2. Mrs. Shashi Poonam, Upper Division Clerk — II
3. Dr Shweta Bijla, Scientist - llI

Date: 23.09.2024

Essay writing competition: This competition was
for all the officers and employees of the Directorate.
04 participants of the Directorate participated in this
competition. Since the number of participants were
very less only consolation prize was given.

Sh. Ram Lal, Technical Officer - Consolation
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Date: 26.09.2024

Translation from English to Hindi and from Hindi
to English: This competition was for all officers and
employees of the Directorate. 05 participants
participated in this competition. The following officers/
employees won prizes in this competition:

1. Dr Shwet Kamal, Principal Scientist - |
2. Shri Deep Kumar Thakur, Personal Assistant — Il
3. Dr. Ashish Dhangar, F&AO - llI

Dated 01.10.2024

The Hindi fortnight was concluded on 01.10.2024,
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 Affairs,
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, 2023 to August, 2024)

Awards were given to the following officers and
employees for doing maximum work in Hindi
throughout the year.

1. First Prize

1. Sh. Deep Kumar Thakur, Personal Assistant
2. Sh. N.P. Negi, Assistant

2. Second Prize

1. Dr Brij Lal Attri, Principal Scientist
2. Sh. T.D. Sharma, Asstt. Administrative Officer
3. Shri Sanjeev Sharma, Lower Division Clerk

3. Third Prize

1. Sh. Bhim Singh, Assistant

2. Shri Dharam Das, Upper Division Clerk

3. Mrs Shashi Poonam, Upper Division Clerk
4. Shri Roshan Negi, Lower Division Clerk

V
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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.

2. Morethan 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.

3. Meetings of the Official Language Implementation
Committee were held on 12.01.2024, 19.04.2024,
19.07.2024 and 09.10.2024. 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.

4. Official Language workshops were organized on
22.03.2024, 28.06.2024, 30.09.2024 and
13.12.2024, 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.

5. 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.

6. Inthe 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.

7. Minutes of most of the meetings of the Directorate
were prepared in Hindi.

8. All 55 standard forms have been prepared
bilingually and continuous efforts are being made
so that all the personnel fill them in Hindi only.
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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.

Training compendium for the training programs of
the Directorate is available in both Hindi and English
languages.

Code manuals and other procedural literature are
available in Hindi.

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 purchase of
Hindi books, which recommends 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.

ICAR-Directorate of Mushroom Research
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10. INSTITUTIONAL ACTIVITIES
10. ARG STCAERT

Celebration of Republic Day

ICAR-Directorate of Mushroom Research, Solan
celebrated 75 Republic Day on 26™ Jan., 2024. 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).

ora o e GURIE &1 Ao

IMSATAR—GH ATAL FQ=Ierd, Ared -1 26
STFa, 2024 BT 7541 UG foaw A4man | SF. didt. 3mf,
e 7 fFevTe & SuAfREl WR UHTer STelr 3R
T HHATRIT | < H G AN DI A5 SHA18dl &R o
S @ forg Stfersad AT <7 &I 3ea fhar (R
10.1) |

Fig. 10.1. Celebration of 75" Republic Day at ICAR-DMR, Solan

= 10.1. smsivav—<lvgeny w7 4 753 woraa feaw &1 oieT

National Science Day celebration

38" National Science Day was observed on 28%
Feb., 2024 at ICAR-DMR, Solan in which all the staff
members of the Directorate along with students from
St. Lukes School, Solan (H.P.) actively participated. The
theme of the National Science Day was /ndigenous
technologies for viksit Bharat. 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).

IS a9 feaw gaRE

28 TRAY], 2024 B IASHITAR—SITHAR, Al H
389l I fa fead | 2, foed fFeened &
T W AR & FRI—A1 AT Fa e, Al
(Ta ) & Bl A Alha wU | AT forn | I fasme
feasy &1 fava f9aldra yrea @ fory 7@l da i o |
39 a7 gr 1 Wl 3R SUANT & IR H SRchdl Uar
PR B ol T BIST UaeH! A AT BT T8 o
a1 qa-il iR g Iarel &I welRid fear
(FRr=1.10.2) |
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Fig. 10.2. Celebration of 38" National Science Day

o 10.2. 383 vrgty AT feaw &1 Scwq

Institute Research Council (IRC) meeting

The Institute Research Council (IRC) meetings of
the Directorate were organized on 24" April, 2024,
215t & 22" May, 2024, 8" July, 2024 and 31° July,
2024 in which the new and on-going research projects
were discussed in detail and finalized the technical
programme for the year.

Visit of Secretary DARE & DG, ICAR

Dr Himanshu Pathak, Hon’ble Secretary DARE (Gol)
& DG, ICAR, New Delhi visited ICAR-DMR, Solan (H.P.)
on 26 April, 2024 to review various research and other
developmental activities of the Directorate. He was
accompanied by Dr Sudhakar Pandey, ADG (Hort.).
Apart from visit to different laboratories, the spawn
and mushroom cultivation units were shown to the
dignitaries (Fig. 10.3).

Research Advisory Committee meeting

The Research Advisory committee meeting of the
Directorate was held on 27" May, 2024. 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. Dharmendra Rana, Dr V.P. Sharma and

s/

I JTaa URYT (M=) &) 46

FeeTera & | sr<eT uRye (ITSarRl) B1
8D 24 U, 2024, 21 AR 22 A, 2024, 8 TS, 2024
3R 31 T8, 2024 BT ARSI BT T8, oA 78 3R
TIel RE1 AU IR R IR & =i 31 T8
3R 99 & fory dTh=Tep! BrishH B Sifcm wy fagm |

afed SAR UG HEIfed, TSR BT SIRT

ST, fRHIY] uIe®d, A |id SWW (IRT TRHR)
IR WRICE®, AMEHITR, 73 fAoell 1 fcwme™ &
faf=1 s 3R o faerrwe wfafafe:l @
THET HRA © oI 26 A, 2024 P IMEAHITR—
SITHIIR, AT (TAGY) BT <RI BT | S A1 YSIoi
(@rTaT) €. garex s Wl o | A= garTenersi &
3R & A, MM ARKAT DI W AR gr @l
sorsdl fa@g 18 (R 10.3) |

ITHETT HledR AT BT 95

FRQRITer &1 ST FellgdR AAT Bl 98 27
S, 2024 P! IMANTIT &1 T3 | remed Sf. fasra Rig
IR 3R AR Sl A1 uce, USIoll (@FTar1), Si. .
HiReE, St f1uw. i, S 1S amr & A s e
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Fig. 10.3. Visit of Dr Himanshu Pathak, Secretary DARE & DG, ICAR

faa 10.3. S 3wy yiow, wfad SIv vq FEIRe®, TSEVIIT BT GINT

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

o7, €. Ad. T iR e @ W dEnfel A
IRUHY dah H A7 form (Rr=1.10.4) | € A st gy
fowel a9 @1 RawIRel W P 718 BRarg R I wRgf
W STerar 91 AEIDT 7 @rel RET AT aRATSTISA!
DI W YA BT IR (AT | IRTH §RT |1

Fig. 10.4. Members of Research Advisory Committee (RAC) visiting the Directorate

o3 10.4. srgaErT HorEHR AT (GRYH]) @ GewT [RUTTT BT IINT #Yd §U
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critically by RAC and road map for the next year research
activities was finalized along with different
recommendations.

Foundation Day of ICAR-DMR, Solan and
International Yoga Day

ICAR-DMR, Solan celebrated its 42 Foundation
Day on 21 June, 2024. Dr V.P. Sharma complemented
the contribution of all the staff 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. 10.5). On this day 10%
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.

/—“

STTAIT URATSIATSAT BT I BT a8 THRAT & T
P TS AR A= ReRel @ @ srrel af &
Jrgaur fafafeat & forg s #u @1 Sffow wu fen
RN

TS HUIMR—IITHIAR, Alel- BT A9 feaq 3iiR
Jaxisdia AT faad

IMSHIGIR—EIUHSNR, Al = 21 S, 2024 Bl
ST 4271 T feasy 7 | SF. i e 5 g |
RN B & oI T4 IeTh AR B AN Pl AR
®1, D PR IS Ho aul & IR AR BT Gl
GH] TG ST A AT 9¢ 1T 7 (For 105) | 599
T 1097 faRI AT feasy ff #+r=r T T8t |4
WH Feddl F |fba wu F 9r1 fomr ik fafe=
I fbu | e offe forfdr & i A wmi A
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AT =Y |

Fig. 10.5.Celebration of 42" Foundation Day of the Directorate
a3 105, ASemerg & 423 vy fRaw &1 IwIT
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AICRP-Mushroom workshop

XXVI workshop of All India Coordinated Research
Project on Mushroom (AICRP-Mushroom) was held at
ICAR-Indian Institute of Horticultural Research
Bengaluru on 13-14 June 2024 (Fig. 10.6). A total of
100 scientists, farmers and industry people attended
the workshop. The workshop was inaugurated by Dr.
Sanjay Kumar Singh, Deputy Director General (HS),
ICAR, New Delhi and Dr. T.K. Behera, Director, IIHR,
Bengaluru was the Guest of Honour. Dr. R.P. Tewari,
Former Director, ICAR-DMR, Solan and Dr. Meera
Pandey, Retd. Principal Scientist, IIHR, Bengaluru were
Special Invitees during the two days deliberations.
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G W IRae RA AT ST GRITSTT
(TATSHISTRUI—GH) BT 2671 BIITMAT 13—14 T[T 2024
DI AMSHLNR—ARARI T SHETT AT o
# amafod &1 TS (= 106) | PRI H B 100
I, fHa 3R SN ST & AT WA gU |
FHTILTET HT IgETE . Hord FAR Rig, S0 Aerf e
(TarTs), TSR, g foeel 7 fbar @ik € A3
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T feafi far—fawet & <R <f el oA, gd
ferd, SMSHIGRIR—<SIUHSIR, Hiel 3R Sf. HRT UTS,
ST AT o |

8 O ¥
| XXVI ANNUAL WORKSHOP OF

AICRP - MUSHROOM
13-14, JUNE 2024

Organized by:

ICAR- DIRECTORATE OF MUSH! RESEARCH, CHAMBAGHAT, SOLAN
& "AR-INDIAN INSTIT! HORTICULTUI ESEARCH,

A
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HESAD"\_“'A. BENGALUR
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N

Fig. 10.6. /nauguration of 26" Annual Workshop of AICRP Mushroom at ICAR-1IHR, Bengaluru

= 10.6. aTEHivaT—3TZIIE TSR, FUGE 7 vt Grg HT 2641 INT BT FT FIEIST

ICAR Foudation Day

ICAR-DMR, Solan participated in 96™ Foundation
Day of ICAR w.e.f. 15-17 July, 2024 in which the live
specimen and value added products were displayed.
Hon’ble Agriculture Minister Sh. Shivraj Singh Chauhan
released cultivation technologies of Shiitake and Milky
mushroom during this event (Fig. 10.7).

Celebration of Independence Day
78™ Independence Day of the country was
celebrated at ICAR-DMR, Solan on 15" Aug., 2024. Dr

V.P. Sharma, Director addressed all the staff members
of the Directorate on this National festival (Fig. 10.8).

TS IR A9 feaq

IS HIGIR—EITHINR, AT o 15—17 Jellg, 2024
P TR AMSHINIR & 96d AT 3 # T foram
oA Toid 9 3R o aftia Sare yefRia 6 T |
9 BRIHA & IR A9 HY 7 5 Rrevrar Rz
e 7 RIers &R fAed! G 31 Wil & ddeiid oI
31 (R 10.7) |

wWaadr feaa &1 wga

15 TR, 2024 DI IMEHIVR—SITHIIR, AT H
T BT 789 WA fead 7RI 37| S A1l e,
e 9 39 I SS9 R ARIe @ 9l W
el B HaIerd fdhar (s 10.8) | SR 3107 AR
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Fig. 10.7. Sh. Shivaraj Singh Chauhan, Hon’ble Agriculture Minister releasing the technologies on shiitake and
milky mushroom

o3 10.7. Fr7fag $1Y 751 5 Rravror Rig @lsr7 Riere siiv gferar g gv glenfifaal &1 faaaT #vd gy

He highlighted the achievements of the Directorate in T Feorery &) IUAR™T W YRt STel 3R 949
his address and called upon all the staff members to FHERAT T <9 WR P FRAURDT E AT 3R el By
tribute i ly to fulfill the d d and \ = 9
contribute immensely to fulfi e demand an T 3 Ry e — |

expectations of the stakeholders across the country.

Fig. 10.8. Celebration of 78" Independence Day at ICAR-DMR, Solan

o 10.8. smswivav—Ivgeny @iar7 4 783 w@aFdar feawd &1 oieT
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Parthenium awareness week

For creating awareness about the harmful effects
of obnoxious weed amongst the staff members,
trainees and villages under MGMG, Parthenium
Awareness Weekwas observed w.e.f. 16-22 Aug., 2024
at ICAR-DMR, Solan. A number of programmes were
organized during this week where all the staff 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 (Fig. 10.9).

gE—————
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g1 Y TR edT awie

$ 419 AT WRUGAR & BIPRS J9@ & IR H
SITw&l UaT &% & oy 16—22 3T, 2024 &I
SMSHISIR—SITHINR, FieT H Ui SIRRadhdl <
AT AT | 39 FWE & SR By BRIGH ST
foe Y, STEt Y T el 3R SIRTgHT / ufiefelt &
AT AU & I BT rRifFH & ar 4
ST B AT Fifs I8 98T € HOR WRUGAR
U & IR STel ST & AT—r gp el 7 1 Shfad
I8 9l & AR Al § eloll dfed &g SHIRAl &
PR g9 FHAT 7 | T R fBar 1 5 9w
3T Ugel Tal, TSdI 3R 99 & HaMl H AHRIIS
MR TR EWRYAAR & o€ Afed T o< < (7 10.9) |

.________’\
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O W 0 - 3 ‘ E%
- wE R LT ST dilly %
(PARTHENIUM AWARENESS =

T oo Bt UReTR Dt Kt by o

Fig. 10.9. Eradication of parthenium from the premises of ICAR-DMR, Solan

a3 10.9. ITEivse—Sivaae, wiaT & gfav @ gy &1 ST

National Mushroom Mela

ICAR-DMR, Solan organized 27% National
Mushroom Mela on 10% Sept., 2024. It was
inaugurated by Sh. Shiv Pratap Shukla, Hon’able
Governor, Himachal Pradesh. Prof. Rajeshwar Singh
Chandel, Hon’able Vice Chancellor, UHF, Nauni, Solan

\J
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and Dr Sanjay Kumar Singh, DDG (Hort. Sci.) attended
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 1050 mushroom growers across the country. Five
mushroom growers selected across the country were
felicitated with progressive mushroom grower award
on this occasion (Fig. 10.10).

/“

(@rrar fagme) = R STt & w9 H T fora |
S AL T, R, AEHINeIR—<IvHaR, Ale
q e @) g Sudferl ol ud fhar | drimd
H T W B 1050 A AfID G IATGDI = 9T forT |
9 GHR W <Y W A FINT U GH IATGDI Bl
wfaiiel g Scred QREBR | FHIG fbar T
(= 10.10) |

Fig.10.10. /nteraction of the Chief guest during 27" National Mushroom Mela

forA.10.10. 273 Wil g dd @ clvrT geg sfafyr 1 sradia

Hindi Pakhwara

From 16-28 Sept., 2024 Hindi Pakhwara was
organized at ICAR-DMR, Solan in which 5 competitions
viz., Sulekh, Shrutlekhan, Unicode Hindi typing on
computer, Nibandh and translation (Hindi to English
and English to Hindi) were conducted for all the staff
members of the Directorate for encouraging them to
use Hindi language more and more in their day to day
official work (Fig. 10.11). 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 (01.10.2024) by Dr
V.P. Sharma, Director.

V

&Y yEarst

16—28 IR, 2024 TEH SMEHITIIR—SITHIR, ATl
H B waarer smafvra fahar T v fAeme &
T WwIH A5l B v fiAa-ufafes & snfdaRe
Pt # &S T a7 ifers A Srfers SURNT R & forw
TIATRd B @ forg 5 URRIam S Georwd, $dera,
PP W Jfpre Bl ersftv, ey 3R srgare (B
IS R SNl ¥ 24 smafora @1 18 (R 10.
11) | FH99 &9 (01.10.2024) HI Sf. AU e, Feer®
SR I & fasianet aur R av ARSR) HrIhel
H orfdrpay R &1 TN BRA aTd TTH AT Bl
QR fbar T |
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Fig. 10.11. /nauguration of Hindi Pakhwara at ICAR-DMR, Solan

foa 10.11. smEivev—3ivaene, @i 4 23 g@areT &1 8qEIeT

Celebration of Vigilance Awareness Week

The vigilance awareness week was observed at the
Directorate w.e.f. 28 Oct. to 3 Nov.,, 2024 (Fig. 10.12).
As per the guidelines from the council the programmes
were organized on and off the campus and the report
was submitted.

gdbdl ST adl Iwdlg T ATATol

eI H 28 TR W 3 TAAaR, 2024 TPh AADT
SRl A A9 a1 (o 10.12) | aRee @
feenfAdell & SaR uRER ¥ 3iR 918’ HRIHH I
By Y &R Rl s a1 T |

Fig. 10.12. Observation of vigilance awareness week at ICAR-DMR, Solan

form 10.12. smsHvav—stvaae, wiorT 4 waddar GirTeddr Gwiie &1 idoldT

\J



ICAR-Directorate of Mushroom Research
Annual Report 2024

National Kisan Diwas/Mushroom Day

To commemorate the birth anniversary of the late
Prime Minister of India and farmer leader Chaudhary
Charan Singh, 24™ National Kisan Diwas/Mushroom
Day was celebrated on 23" Dec., 2024 at ICAR-DMR,
Solan. The programme was attended by more than
200 farmers/farmwomen along with staff members of
the Directorate. The theme of the day was C/imate
based round the year mushroom production (Fig.
10.13). Sh. Vinod Thakur, Progressive Mushroom
Grower from Chambaghat was felicitated with life time
achievement award on this occasion.

/“

1 fhar feaw /9w feag

MRA & T Feme #2301 3iR fHam =T dRR a=or
Rig @1 Sl 799 @ foru, 23 fRdeR, 2024 @t
AMSHITR—SITHNR, Ao H 2491 UL fham
a9 /g a7 a7 | FHRisA | e &
FHAIRAT & AT 200 ¥ WF HAml /Py
Higetail = T foran | &9 &1 vy Forary syenia av
9v g#g e (Frd 10.13) 97| $9 JJTHR WR Fdree
g RINNICIRCIE S| CE GG CAC IS IR R
3reaHT qREPR H FHI faam 1 |

Fig. 10.13. Celebration of National Kisan Diwas at ICAR-DMR, Solan

e 10.13. smsivav—sivase, wiaT 8 vl fFarT feaw &1 gcaq

Swachhata Pakhwada

ICAR-DMR, Solan celebrated Swachhata
Pakhwadas w.e.f. 14 Sept.-2 Oct., 2024 and 16-31
December, 2024 (Fig. 10.14). 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.

V

dodl ydEdrsT

IS HITIAR—IITHAR, A 1 14 RIdaR—2 TR,
2024 3R 16—31 R, 2024 TH <l ULATST HATIT
(R 10.14) | 399 3@l & SRM W31 WYY, BT
31T, Jrufire yeed @ fAue™ & R § SITeddT,
HARST R U=l B ARl B ABls W IFAIM,
P/ IETaT SIHART /I8 el @ fog e STt
FOgT ® IR H STeedr enfe o A erdew
IRER # iR 9Tex ST fhy v |
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Fig.10.14. Staff members doing cleanliness drive under swachhata pakhwara near ICAR-DMR, Solan (H.P)

faa.10.14. rEivaIv—SIvaans, aiaT (IB4) # 9ra Ya=odl geEdarsT & d8d awis I deid #Han ey

North Zone ICAR Tournament

ICAR-Directorate of Mushroom Research,
Chambaghat, Solan (H.P.) contingent particpated in
Zonal Sports Tournaments (North Zone)-2024 at ICAR-
National Dairy Research Institute, Karnal (Haryana)
w.e.f. 2-5 February, 2025. The contingent included 17
participants (13 Men & 4 Women). The contingent
remained winner in badminton women doubles and
runners up in women table tennis doubles. Mrs. Sunila
Thakur won gold medal in high jump while Mrs. Shashi
Poonam won silver medal in carrom (Fig. 10.15).

IR &7 ATSHIYIR gAHC

JASHTAHR—G R I e, darare, e
(Rarad uee) @ T 7 JEHWR—IIET ST
STRIEIT |, BT (BRATOM) H 2—5 BRa, 2025
TP SATel WICH TAHC (ST &75)—2024 H 91T for |
T ® 17 AR (13 499 3iR 4 AfZe) wfidt o | I8
T dsfies Afgar e H o ik afgar caa <
el ¥ Iufdorar 8T | AT GAlell SThR o Hd! e d
ol Ugd ST Sidfe STt erefl | o d)E # Ioid
gad Sian (R 10.15) |

Fig. 10.15. Winners of different events in ICAR North Zone Sports Tournament

o3 10.15. amEiveny Tl ol wicy gaide 4 faf=T wEls & faiar
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11. TRAINING AND CAPACITY BUILDING
11. IERT&TOT 30 &THAT feTAtoT

Dr Satish Kumar, Principal Scientist attended online
workshop cum training on Intellectual Property
Rights and Traditional Knowledge on 2™ May, 2024
organized by ICAR-IIVR, Varanasi (Uttar Pradesh).

Dr Satish Kumar, Principal Scientist attended online
awareness training on different IPRs (patents,
copyrights, patent design, trademarks, PPV&FRA
and technology transfer) on 13% Sept., 2024
organized by ICAR-IIVR, Varanasi (Uttar Pradesh).

Mrs Reeta Bhatia, Chief Technical Officer (Library)
attended J-Gate@CeRA Regional Training cum
Awareness Workshop for Northern Region on
2" September, 2024 at Sher-e- Kashmir University
of Agricultural Sciences and Technology, Kashmir,
Srinagar.

Ms Harnoor Kaur, Administrative Officer attended
recapitulation training programme for newly
recruited AOs and FAOs at ICAR, New Delhi w.e.f. 3-
28 June, 2024.

1.

ST FAIel HAR, U IS 7 2 A/, 2024 Bl
ATHIATI—ARATI Heoll AT HH, IRIORI
(STR v<wl) g difgd HueT AfRrpR AR TRIRS
S IR AT JATTATS Prieme a8 ufderr 3§
T fora |

Sf. HlTY FAR, TG deip 7 13 RAcaR, 2024 D1
HIHIJI—TRAT Heoll AT HLAH, RO
(SR 9<¥) gRT faff=1 sMEdieiR (Uce, HiuRTSS,
Ude foued, geat®d, Wil 3R UHamRUy 3R
TN BN UR AT 3iTTelS STl
gfdteror # AT fora |

ST VT W1, Y& Teh=ileh] BRI (Yeciprerd)
9 2 fAdaR, 2024 BT IR-T-FHLAR PV = 3IR
grenfire favafdemey, FeR, SR # SR &3 &
forw S—te / igamy e ufdterr W Srreddr
FHRIeTT § W7 foram |

N BRR DR, WIS ARDHR F 3—28 T,
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12. DISTINGUISHED VISITORS
12. fat&rse zmerges

A number of visitors visited ICAR-Directorate of Mushroom Research, Solan (H.P.) during 2024 and the distinguished

ones are as:
2024 & QRTF Ps SIMIDI 71 IMSHITIR—GH AT e, e (BH.) &1 SR fhar iR S99 9 Wia anT
39 UPR &
Name and address Date of visit to
™ Ud Udl ICAR-DMR, Solan
TS AR —SITHIATR,
des @ g & fafr
1. Dr. Himanshu Pathak, Hon’ble Secretary DARE, Gol and Director General, ICAR, New Delhi 26.04.2024
Sl fRAIY e, AFFIY ARE SW, ARG WRPR AR ABIFQed, AR, I3 el
2. Dr Vijay Singh ThakurFormer Vice Chancellor, UHF, Nauni, Solan and Chairman RAC 27.05.2024
St fIorg R SraR Y@ qaufd, Juausm, Ao, Aiad ok el IReHT
3. Dr. Sudhakar Pandey, ADG (Hort.), ICAR, New Delhi 27.05.2024
S GETAER Uls, TSIl (FNTAT), SR, -8 faeel!
4. Sh. Kanwal Singh Chauhan, Member GB, ICAR, New Delhi 26.07.2024
i paa Rig g, G i, MMESHIYSR, T3 el
5. Sh. Shiv Pratap Shukla, Hon’ble Governor of Himachal Pradesh 10.09.2024
5 R yam aa, f2aed uee & A ST
6. Dr Sanjay Kumar Singh, DDG (HS), ICAR, New Delhi 10.09.2024
S o FAR R, SN (Tavw), snEfiveR, ¥ fceh
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13. ICAR-DMR, SOLAN IN PRESS
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Annexure - 1
PERSONNEL OF ICAR-DMR, SOLAN

SIGISET - 1
FERNGBR-EITHZIR, Netel 2 cotidiee

Cadre Strength of Scientific Staff of ICAR-DMR, Solan as on 31-12-2024
31.12.2024 TP H1.P.3,U.—GH I FReTed, Hied & d9iie HaRal &1 dex

Name of the Pay band and Sanctioned Scientist Sr.Scientist Principal Scientist Total
discipline grade pay strength

In Vac- Total In Vac- Total In Vac- Total In Vac- Total

posi- ant posi- ant posi- ant posi- ant
tion tion tion tion

Agricultural
Biotechnology

57700-182400
(L-10)
79800-211500
(L-12)

1 Scientist

1 Sr. Scientist

Agricultural
Economics

57700-182400
(L-10)

1 Scientist

Agricultural
Entomology

57700-182400
(L-10)

1 Scientist

Agril.Extension

57700-182400
(L-10)

1 Scientist

Agrl.Engg.(ASPE)

57700-182400
(L-10)

1 Scientist

& PGR

Economic botany

57700-182400
(L-10)

1 Scientist

Food Technology

57700-182400
(L-10)

1 Scientist

Fruit Science

144200-218200
(L-14)

1 Pri. Scientist -

breeding

Genetics & Plant

57700-182400 2 Scientists

(L-10)

Plant Biochemistry

57700-182400 1 Scientist

(L-10)

Plant Pathology

57700-182400 1 Scientist

(L-10)

79800-211500 3 Sr. Scientist

(L-12)

144200-218200 1 Pri. Scientist

(L-14)

Soil Science

57700-182400 1 Scientist

(L-10)

G.Total

18 posts

12

10

18

V
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CADRE STRENGTH OF TECHNICAL, ADMINISTRATIVE AND SUPPORTING CATEGORY AS ON
31-12-2024

31.12.2024 d& dob-Id), gIMAfTed AR e—H Gai T dex

Designation Pay band and Grade Pay Sanctioned In position Vacant

posts posts posts

TECHNICAL POSTS

1 T-3 29200-92300 (L-5) 4 3 1 4
T-1 21700-69100 (L-3) 8* 5 2 7
GRAND TOTAL 12 8 3 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 47600-151100 (L-8) 1 1 - 1
4 Asstt.Admn.Officer 44900-142400 (L-7) 1 1 = 1
5 Assistant 35400-112400 (L-6) 4 3 1 4
6 Personal Assistant 35400-112400 (L-7) 2 1 1 2
7 Ule 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

1 Skilled Support Staff 18000-56900 (L-1) 5 1 4 5

*The post of Boiler Attendent is in dying cadre

Staff in position at ICAR-DMR, Solan (H.P.) as on 31.12.2024
31.12.2024 OF TS HITIR—IITHIIR, Al (Ta.dl) ¥ srRiva HHard

Name ‘ Designation Email ID Official
Scientific staff

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.Kumaré@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 reetu@icar.gov.in

Dr Manoj Nath Scientist manoj.nath@icar.gov.in

Dr Anarase Dattatray Arjun Scientist anarase.arjun@icar.gov.in
Dr Shweta Bijla Scientist shweta.bijla@icar.gov.in

Dr Jagdish Goyanka Scientist Jagdish.goyanka@icar.gov.in

\J
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Administrative staff
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Designation

Email ID Official

Dr Ashish Dhangar FAO Ashish.dhangar@icar.gov.in
Ms. Harnoor Kaur AO harnoor.kaur@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
Sh. Satinder Kumar Thakur Asstt. Satinder.Thakur@icar.gov.in
Sh. Dharam Dass ubcC Dharam.Dass@icar.gov.in
Smt. Shashi Poonam ubcC 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. Deepak Sharma TO Deepak.Sharmal@icar.gov.in
Sh. Ram Lal TO ram.lal@icar.gov.in

Sh. Jeet Ram TO Jeet.Ram@icar.gov.in

Sh. Guler Singh Rana TO Guler.Rana@icar.gov.in

Smt. Meera Devi

Technician (w.e.f. 07.06.2024)

meera.devil@icar.gov.in

Skilled supporting staff

Sh. Naresh Kumar (upto 31.03.2024)

SSS

naresh.kumarlé@icar.gov.in

Sh. Vinay Sharma

SSS

vinay.sharma@icar.gov.in
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Annexure - 2
STAFF NEWS
SSE - 2
LT AATAR
Joining SRR JET

1. Ms. Harnoor Kaur joined as Administrative Officer
at this Directorate w.e.f. 22.04.2024 (FN).

MACP

1. Smt. Sunila Thakur, Private Secretary granted
Modified Assured Career Progression Scheme in
the next higher Pay Level-9 w.e.f 06.12.2023.

Transfer

1. On promotion Dr. Ashish Dhangar, Finance &
Accounts Officer transferred from ICAR-DMR, Solan
to ICAR Headquarter w.e.f. 31.12.2024 (AN)

Promotion

1. Dr. Anuradha Srivastava, Scientist promoted as Sr.
Scientist under CAS w.e.f. 01.01.2023 in Level-12.

2. Smt. Meera Devi, SSS promoted as Technician (T-
1) under Promotion Quota of 33.3% vacancies in
T-1 w.e.f. 07.06.2024 (AN).

1. G &R DR 7 59 Fcemer RIS AffaN &
wU H faid 2204.2024 (Y@iE) PI HRIYR T8I
o |

THYHT

2. . SR, S |ferd 9 06.12.2023 |
3ol Iod da- WR— 9 ¥ FeIed gHAfked HRIR
ST ST Y& & |

NRATHATARYT

3. Uar=fa o) . MY eFR, I Ud ol Srfiramy
DI IMSHTIR—SITHAR, Al H 31.12.2024 (TIRTE)
AR PV FTE URYS, JeATed 75 fQeell |
IR o 73 |

gt

1. S AR $NaR<d, ISP DI CAS B ded aRS
ISP & WY H 01.01.2023 I fda—12 & TeI~d
fopar |

2. ol WRT <), T @ -1 H 33.3: RipAt
@ THITH BICT B Ted db-ierEe (E1-1) & w9 4
07.06.2024 (3TURTE) | UG~ far |
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Annexure - 3
AWARDS AND RECOGNITIONS

SESE - 3
JRRTBIR FMR AGAS

CeRA awarded ICAR -Directorate of Mushroom
Research, Solan (Himachal Pradesh)

CeRA awarded ICAR —Directorate of Mushroom
Research, Chambaghat, Solan, Himachal Pradesh for
“Highest Profile Creation on J-Gate Discovery Platform
among ICAR Institutions for Northern Region (2023)
in J-Gate@CeRA Regional Training cum Awareness
Workshop for Northern Region ( Date: 2™ September
2024)” at Sher-e- Kashmir University of Agricultural
Sciences and Technology of Kashmir, Srinagar. This
Training cum Awareness Workshop was organized by
Informatics Publishing Limited, Bangalore in
collaboration with Agricultural Division, Indian Council
of Agricultural Research, New Delhi.

sollBRERaL
_—

HIFIARY §RT AHITI—GH JHe FRene,
Aieq (forae u<een) § g fear

HIRIARY 7 IR—T—FHeAR PN e AR it
freafiered, FRR, SR 4 S—c / HERT a7
RTS8 SIS & B (3Hie: 2 RideR 2024)
H I a9 B fory SMEHIWIR ARl (2023) & d1
T STPeaR] e WR T—IIC fSTher] wehiH IR
IeITH UIIsd AT & oy ATHITu—w ATHeT
fFerery, derare, Ao, fBared geer & |
BT | g ARMEvT 98 SIFTedhdl BRITTAT HiY I,
IRA™ P FgAgE uRve, 75 faeell & =am 4
TS off|
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Annexure - 4
FINANCIAL STATEMENT FOR THE YEAR 2024 (01-01-2024
TO 31-12-2024)

SIESEl - 4
{2024 & G o= faeot (01-01-2024 A31-12-2024)

S.No. Heads of Accounts Allocation 2024 Exp.2024

i Lands - -
ii Works 89.25 89.25
iii Equipment 41.40 40.40
iv Information Technology 5.84 421
v Library 1.11 0.99
Vi Furniture & Fixture = =
vii Vehicles = -
viii Others (SC-SP Equipments) - -
Total Capital Assets 137.60 134.85
i Establishment Expenses 589.60 562.46
ii Establishment Charges - =
iii Wages = =
iv O.T.A = =
Total Estt. Charges 589.60 562.46
1 General Revenue = =
1 Pension and Other retirement Benefits 109.70 98.21
2 TA domestic/ TA transfer 8.00 6.77
3 Research and Operational expenses 75.17 75.17
4 Administrative expenses 204.05 204.05
5 Misc. Expenses 33.00 32.18
Total Revenue 424.87 414.15
NEH 1.25 1.25
TSP 6.25 4.78
SCSP 50.00 41.39
Grand Total (Capital and Revenue) 1209.57 1156.88
1 DMR-Budget 2024 1209.57 1156.88
2 AICRP Mushroom 535.75 535.75
3 Revenue Receipt 150.00 115.54

G22) \J
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