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d2didoil / Report of the Director

g3l a4 2016—17 & folU AP — Tw

FgAur e o1 aiffe ufdded uvgd dxd §U
IR BY BT AT Bl Y81 © | Ig HfTaad HIHargy —
G AU (R B AT+ iy ol He
H URId BT & 3R 39 a4 B IR gU HRrefor, Py
IR AW ISR @& Ud $Teid |l U™l &Rl & |
& A H AT B 3R G EIRCIN]
@ forq uas fier & 1T &1 R W& 2 39 a9 & SR,
T S e RETOT, SIHIHa 3R Werferd] gH ®
SATEH dbi=ih & &3 H IR ANTe a1 8 o 39
s RaE # yvqd fhu T &M | W< 2| 9D
BT FBIAT o1 & [T U U8 Bl © | U [FReerd a2l &
farermer WTIfores woIe | gl STsed Bl AT R+ 31R
I8 1Y ¥ & oIy TR JaT R @1 & | I a8
¥ 27 Y ST Gl BT A~ 1T & 99 &3 3 A
T 7T o7 3R S g [ BoaR BT — GHl
gAY emery & o9 do # wRferd fhy 7y o |
=1 oIl WR SIS iR Iy & Hereld & d1g,
gc HEH @ I5d DI Y354 AT AT U 19.
57 fbell / 100 fHUT BURE WR B I WA &I Rellol
TR D FRIBTRYT B T8 7 |

18 g3l R faafia Rrere & = s
foR2T 1T &7 1, T A TR IMETRT YR R Riers &
forg erasfie THM W SdTeH et & faeN &

tis a great pleasure for me to present
Ithe ICAR-Directorate of Mushroom
Research annual report for 2016-17. It
summarizes the scientific activities of
ICAR-DMR and also gives a glimpse of
the training, activities of farming and
societal relevance that have been carried
out during this year. ICAR-DMR is
working with a mission to conduct
research in multidisciplinary areas of
modern mushroom science and to seek
potential applications of this work.
During the current year, we made
impressive contributions in the areas of
germplasm conservation, genomics and
production technologies for speciality
mushrooms which is evident by the work
presented in this annual report. In
addition, we have taken an initiative to promote
application-oriented and innovation driven research.

This Directorate is focusing and exerting
serious efforts for acquiring and maintenance of
mushroom germplasm from the vast geographical
location of the country. In the present year 27 new wild
mushroom germplasm accessions were collected from
the forest areas of different states and their pure tissue
cultures were preserved in the Gene Bank of ICAR-
DMR. After conducting the IVT and AV Ts at different
locations, the button mushroom strain U,-54 was
recommended for release with an average yield of
19.57kg/ 100 kg of compost. The study of extracellular
enzyme activities and biological response of different
strains of shiitake on wheat straw, formed a strong
basis for development of commercial scale production
technology for shiitake on wheat straw based substrate.
Significant progress has been made by the Directorate
in Transfer of Technology and promotional aspects of
mushroom cultivation. The video documentaries and
android based mobile applications developed on
cultivation technologies of different mushrooms
helped to fulfil the dream of digitalization in
agriculture, where information reaches the most
inaccessible corners driven by digital learning. The
continuous increase in the number of participants in
national mushroom mela, fairs and exhibitions at
regional and national level indicates the flourishing
demand for mushrooms. In order to disseminate the

e



fou ue Aoqd MR &1 e fhar| drenfar @
BXAARYN & forg Fezmmerd = gw & Wl & JdR 8
Hecaqol wTfl @1 | fafr=T e el o1 drenfifear w
ey Afear gafeai ik dgigs mnRa Al
JfteA®e™ o B & FSRICHHIT & FUH B GRT B
H HGQ P | I HIRAH Hedl, Hel 3R &3 IR I
TR GR yeei=al H gfauriial & G § oaR gig
A GH B FEl ART BT YT FeAdT 2 | HIH3TT — Gr
YT e gRT fdsiia drenfifeal & qer &
=1 9RTE A JR & & ol 11 gRER 3 gd gR&ER
& 9} uREmr eRiwdl fey v feemed |
PIRITTATS AT B IR LT g fead, i
AD T ST ] A8 3MfG W J917 | 3fd H, H g
A FQeer & HHAIRAI, ITAIT AATTDR
RS 3R Jeed uRyg & Fewl & FEAN &I R
PRAT ATEAT & | H FUedd S B FHI TR Hfdde
Aol Ud T UahTer & forg oY gers <ar € | ofd ¥,
d wEIfeed (MTHary) iR SU #eIfeed (Taus),
HIH3IIU DI 30 ARG 3R Fowme & fafr=
gAY Ud fdmrd Ifafdferl o 9 e H FRAER
HERIAT & folY ST 3R &b A1 = | H A
qHar g e difge emdmRll, da-ial b, Sw
fcragdl, SAMERI 3R IS B A1 YRT GHI AT
feeTery aRaR T @1 IRIQT DI /T B H FeH
BT |

—i

technologies developed by ICAR-DMR, 11 on and off
campus training programmes were conducted at
different parts of the country. The institute also
organized workshops, celebrated National Science
Day, National Unity Day and other official activities
like Hindi Sapatah, Vigilance Awareness Week etc.

Finally, I wish to acknowledge the devotion
and cooperation of all staff of ICAR-DMR, Research
Advisory Council and members of Institute
Management Council and our valuable stakeholders. I
also congratulate the editorial team for timely
compilation and bringing out this bilingual
publication. At the end, I would like to express my
gratitude to Director General (ICAR) and Deputy
Director General (HS), ICAR for their treasured
guidance and unceasing support in carrying out various
R & D activities of the Directorate. I sincerely believe
that with the intellectual capabilities, technical skills,
high degree of commitment, sincerity and enthusiasm
of the entire DMR family, we will be able to meet the
expectations of society.

Q-\/\cam’)

V. P. Sharma
(Rt zmAT)
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GH AT e 7 2016—17 & QR
Y™, WENfiel & SRR AR AT G
fdpr & Fe@yl ofd @1 8| $Ed gUR, HEd
I, B HREV, UL B ae R !
D ERNIRYT & &3 ¥ (e &1 SUATRRT BT AIRI
gl a1 T B | TIRGH ST H SRIRGarg S
D1 IR BT Py AT TR T AT AR A~ TR
D TIARGATS SHA B S H gga™ @l T |
YR J(IdicIss dI3ST Age A gR H I
ORI S Bl AGE (SeegaiRbars S A JSl)
BT UATIAT 2 | AT SecfeTRabdTs HIgHH 31X &T TdI0d
USRI BT STAN WIRGA S H SegRabdrg
S Bl AT PR & foTq b 7T o |

33 TUUHRIR HIHR, 7 IS UATHINR HIHY, 34
JMEIRYY 3R 14 XHY YTSHERI BT WA YT AIDHR] DI
YA & foIu foham T o7 | 3 3TeTTaT TS UV,
THURIINR, JAMENRYY, ATHTRT AfEd Fef 585 DRI Bl
XIS b T o1 | | AIHRI DI USA Bl TS ©
R g 7ISH H U ATl BT Ugdard B foIu
STTEHHIOIT TRATHTT DI Tl [T 1T o |

B 895 Udhel IS Bl Ui ¥R T B fcRred
HPRI A Feq~T a1 717 | IR UGS, G119 BT U8
3R I=d UTaR aTell IUGTS,; dISlo] &1 =i+
TAT| B AATAR 245 el SIS YoIds by TTQ
(THTE —1 ¥ 91 3R TAITH —5 9 154 ) 3R U,
febarm T o |

2013—14 & SR Tdb AT Uebel Gl Jech
o T o R TR & Hedidhd & 91€, 2014—17 &
SR QIS HIBRUI—GH dal § Argdlel, Tael —1 3R
TSN —2 & T8 e —3NeT Hedih [T T | T
AT & JeAIdhd & 918, 39D Reld Bl RIwIReT ol
T RTd! S a Susl 1957 fbum wfar 100 fam
FART W T |

B 1470 bl 4G DI Afredell Tsisd &
13 XAl 9 g AT 1T | Hebr &M 8 Afrede
gRuger ¥ \aw fafdy 9 &1 fagelvor #7116 @R
SIRTIA Sffrs! BT STANT RS fhar v | | Brers &
17  Udhd P SIUHRMRAN—329  3iR
SIUARIRAN—327 ¥ TV T Felg S & forq uRiefor
oy U R 46 SUSS WG Y | {157 AT
TR T SRS fam 137 iR AT HE &1 uga™

The ICAR-Directorate of Mushroom Research
has made significant progress in research, transfer of
technology and human resource development during
2016-17. The achievements of Directorate in the area
of crop improvement, crop production, crop
protection, post harvest technology and transfer of
technology are summarized here.

Fungal forays were undertaken in the forest
areas of Himachal Pradesh and Tripura states. A total
number of 27 specimens were collected and 21 were
identified up to the genus level. All the specimens have
been preserved in the herbarium of [CAR-DMR, Solan
and examined for their macroscopic feature in the field
along with their photographs. Pure tissue cultures of 21
specimens were obtained and deposited in the Gene
bank of ICAR-DMR, Solan. Some of the interesting
specimens include Lepista sp., Leucocoprinus sp.,
Gymnopilus sp., Laccaria sp., and Austroboletus sp.,
etc.

Agaricus genome showed the presence of
WRKY domain has been identified at multiple sites in
the mushroom genome. Two WRKY primers and two
NBS primers were used to amplify the WRKY
domains in Agaricus genome.

33 SSR markers, 7 ISSR markers, 34 IRAPs
and 14 ReMAP primers were used to identify the
fertility markers. Further, a total of 585 markers
including ISSRs, SSRs, IRAPs, ReMAPs were used to
identify the fertility status. Some of the markers have
been identified and the identified amplicons were
cloned for sequencing and identification of fertility
markers in button mushroom. A total of 895 single
spore isolates were isolated from the five browning
resistant hybrids for identification of non-fertile
isolates and selection of high yielding fertile isolates.
Atotal of 245 single spore isolates (91 from NBS-1 and
154 from NBS-5) were evaluated for yield, quality
parameters and disease incidence.

A new single spore isolate (U3-54) was
developed during 2013-14. After Institute level
evaluation, the isolate was evaluated at AICRP-
Mushroom centres under IVT, AVT-1 and AVT-2
during 2014-17. After evaluation for three consecutive
years, the variety has been recommended for release
with an average yield of 19.57 kg of fresh mushroom
per 100 kg of compost.

A total of 1470 SSIs were isolated from 13
strains of Lentinula edodes. Diversity analysis was

nEl



DI TS | WIS YHR & JANT & ATER WR Bl 41 FbR
IHRIT fHY 7T | 46 SUSITS; TATHATS H A 12 Bl
Hdl Ml & U SR o & forg Feaifad faar
T |

PIARIE Bl ATHOT T 3 Gl § e
I & foIU SUIRT | 1T ST & Sl Y BIBISN Bl
e WA BT IO Jdh <dT © SITHTRUT —205 (U1
SIHR) H 3Ndledellgs & IAIGT & ol dhletfaid
@ T B S Bl TS | Hee TR HIfSuT H
AAfIIH BT HHY: 0,0.0625,0.125,0.25,05 3R 1
oIS R BIIraRig & a1 dafehd fhar ar o | 1
gfderd wedT aRfera® & v 100 ufdwrd arde
gl Y off | AT BT ABRE g9 & AT WA
o T 3R fSfTeel DHRT & 1T UdBTIT HISHhIRBIY
A ITd A1fD R BT A9 AT | R & Jabrdel
e e TS Rl R TSy ol R
IRed heR H HISAIIH bl I W =30 &
qpleel MHR AR FRFAT $I fafderarsi &l fewmr
T 2T |

IRATE! ¥ AT /I8 BT STAN Tk A 3
TR U T @WIE R 8 Toll I g¢ §U Ybel IS, 10
HhR 31R 2 UJep T AATHR fel 20 T BT eI
far T | Bal & IUS AT & oy RS by
Y TS ol F 98 W8 Uhdl dIoY]  H F Uh Udhd
IS (A1d—13—2—23) 7 U I & Jblael 13.22%
D G BT ST & | U Yol IS0 1 Ugeh I8
@ SRIER IUYS &I, Sidfh I1dhl 6 Tebel GGl o A
IuSl & AR 9gHd H g8 A0 AT| 10 FhRl H U 5
HBRI H el TG AMATad 354 & Jhael 17.61 A
82.95% 3MeH T (AEITHIR — 2007—17 + SHAE
—01—37, IR —007 —§ + i@l —01—<l,
JIEIUAAR —007—3 + Sl —01—d18 |, dITHAR
—007—U®h+  SlIdIdi—01—dl,  dIdITHIR—007—TH+
ST —01—3TS) | 4 FhRI H IUST gl 39.68 H 82.95%
@ dra oY, S Fifkga] wU | AEaqu 2 |

FPR ITHJNR —007 —TH+ STA—01—dT 7 VI 3R
RO B AT MfH U8 AT | i HhR U
—007—3 + SAId—01—a 7 faerfds ), faerfa
IR HE TWEER, HHY  FIHITHIR—007—17+
SIAId—01—37 & Wid, faerfd= 3, ureferm, #s,
ST 3R WAfH, 3R FhY JIdITIIR —007—Th+
ST —01—oie ST, JIf~gd &1 A= 98aR UTs
T el dIS] didi—13—2—23 H UIEH, SRl 3IR
JATIH BT TR Sed gy AT |

—iv S

done using mega 6 and Baysian statistics to finalize the
most diverse strain in the Lentinula accession for
hybrid preparation. 117 SSIs of strain DMRO-327 and
120 SSIs of DMRO-329 strain of shiitake tested for
clamp connection and 46 were found to be fertile. A
total of 157 mating experiments were conducted and
mating groups were identified. A total of 41 hybrids
were developed based on mating type experiments.
Out of 46 fertile SSIs, 12 were evaluated for yield and
quality of fruit bodies.

The effect of colchicine was examined for the
production of autopolyploid in strain number DMRP-
205 of P. djmor. The mycelium was cultured in malt
agar media with colchicine percentage at 0, 0.0625,
0.125, 0.250, 0.50 and 1 percent respectively. The 1
percent concentration was found 100 percent lethal for
the mycelium. The mycelia were stained with Safranin-
O and their nuclei diameters were measured, light
microscope with a digital camera. The nuclei were
increased in diameter at different degrees compared to
control. The mycelium was allowed to grow on the
plastic container showed varied mycelium color and
structures in morphology compared to control.

Total twenty strains including 8 selected fast
growing SSIs, 10 hybrids and 2 parent strains of paddy
straw mushroom were evaluated for their fruit body
yield potential on composted substrate prepared from
paddy straw. Out of eight fast growing SSIs, one SSI
(Vv-13-2-23) gave 13.22% higher fruit body yield
compared to the parent strain. One SSI gave yield at par
to the parent strain, while rest 6 SSIs gave low yield.
Out of 10 hybrids, the fruit body yield was higher in 5
hybrids (BBSR-007-17 + GVv-01-37, BBSR-007-¢ +
GVv-01-T, BBSR-007-¢ + GVv-01-Y, BBSR-007-F +
GVv-01-V, BBSR-007-f + GVv-01-Z) and it was
higher by 17.61 to 82.95% over parent strains. In 4
hybrids the yield enhancement ranged between 39.68
to 82.95%, which is quite significant. The hybrid
BBSR-007-F + GVv-01-V exhibited superiority in ash
and crude fibre contents, while hybrid BBSR-007-E +
GVv-01-T in vitamin C, vitamin D and crude fibre,
hybrid BBSR-007-17 + GVv-01-37 in protein, vitamin
C, potassium, manganese, zinc and selenium, hybrid
BBSR-007-F + GVv-01-Z in manganese, selenium.
The SSI Vv-13-2-23 exhibited highest level of protein,
zinc and selenium

A trial was conducted on use of SMS of button
and oyster mushroom for compost making for button
mushroom cultivation @ 30% w/w in replacement of
wheat straw, keeping standard composition of
ingredients as the control treatment. The conversion



Ud REAT ol AT RH de iRk
HYRGH & QHUAUH Dl 30% Aol /o7 BT SUANT g,
& A B UfoRad H B T o, FEer & wy A
ARl B HTH G DI AT TN AT | W& BT
HUTAROT AT FRIFT IUAR a9 2.96 (A6
IR &-H) ¥ 367 & 419 BIaT &, oRTH <RI A9oA
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H IATGT TR 0.13 & 1Y T 1 $ 13.35% o7 |

Iy 2016—17 @ AR Feemed 4 Y s
CAI N favafdemea & feaml, SfEal,
SIPTRAT 3R I hT & oIy RS e uRkeR
H 3R feemerd & dre” ufRiervT drRisH b1 S
forar a7 gt 417 fHami, Safi, aiffeRal sk
F A5 @g denel 3 9T forar | e ke
HeH Hell 10 RidaR, 2016 BT FQemerd o T yq@
AT & WU H SATAT BT AT 27 | §HDBT I
S B8R e i, aa@wwqﬁaﬁ%w
gfTdhomR G a1fial, AHI, & A UGl §RI
RpaT TIT| 39 AT & faRie SRR < T & amad,
HIRIIA—D 13 3N JTET HeIH & Faerd o |

ratio of wheat straw to ready compost ranged between
lowest of 2.96 in control (standard formulation) to
highest of 3.67 in 30% wheat straw substituted with
oyster mushroom SMS without N balancing. The
difference in cost incurred towards the inputs for
production of 1 ton of compost varied from highest of
Rs. 3348 in case of control to lowest of Rs. 2903 in case
0f'30% wheat straw substituted with button mushroom
SMS.

The mycelial growth rate of nine different
strains of shiitake was studied on wheat extract agar
medium and on wheat straw to establish the
strain/substrate compatibility. Extra cellular enzyme
activities such as cellulose, xylanase, laccase,
manganese peroxidise and versatile persoixdase were
assayed to indicate the potentiality of strains to utilize
the straw based substrate. The crop was raised on wheat
straw based substrate prepared by mixing wheat straw
and wheat bran in 80:20 ratio. The biological efficiency
of different strains on wheat straw based substrate was
recorded and correlated with the growth rates and
enzyme activities to select the potential strains. Based
on the total biological yield, the strains were grouped
into three categories by using the Duncan's comparison
test. The strain no DMRO-327 was showed highest BE
0f 60.23% with the production rate of 0.67. The strains
with medium yield potentiality expressed the average
BE of 33.67% with the production rate of 0.37. The
mean BE of strains grouped under low yield potential
was 13.35% with a production rate of <0.13.

The production technology of Pleurotus
eryngii on saw dust based substrate supplemented with
organic nitrogen materials has been standardized at
ICAR-DMR, Solan with a biological efficiency of
30%. Cordyceps militaris was successfully cultivated
under in vitro conditions using modified Malt Extract
Medium. A temperature range of 18-22°C along with 8
hrs light period was provided for induction of fruiting.

During 2016-17, the Directorate was organized
a total number of 11 on and off campus training
programmes on scientific cultivation of mushrooms
and trained 417 farmers, farmwomen, entrepreneurs,
officers and scientists of KVKs/ SAUs. One day
National Mushroom Mela was organized on 10" Sep,
2016. It was inaugurated by Dr. Hari Chand Sharma,
Hon'ble Vice Chancellor of Dr.Y.S. Parmar University
of Horticulture & Forestry, Nauni, Solan (HP). Dr. S.K.
Chakravarty, Director, I[CAR-Central Potato Research
Institute, Shimla (HP) was the Guest of Honour. It was
attended by about 1000 farmers, farmwomen,

[ v [
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mushroom growers, researchers, extension workers
and businessmen from various states viz, Himachal
Pradesh, Haryana, Punjab, Odisha, Maharashtra,
Rajasthan, Andhra Pradesh, Delhi, Karnataka, Assam,
Bihar, Kerala, Tamil Nadu. The representatives from
18 different states of India attended the mela. During
the event five progressive mushroom growers from
different parts of the country were felicitated for
adopting innovative practices in mushroom cultivation
on larger scale and motivated other farmers to adopt
mushroom cultivation as source of additional income.

To implement the 'Mera Gaon Mera Gaurav'
from the ICAR-Directorate of Mushroom Research,
two teams were constituted consisting 4 scientists in
each team. Twelve villages around Solan were
identified for implementation of the scheme. Monthly
visits, goshthis, meetings were conducted in different
villages to identify the general and agriculture related
problems of the farmers and offer solutions by
consulting with the experts. The experts from KVK
Kandaghat were involved during special meetings and
goshtis under the scheme.

Three android based mobile applications were
developed viz., DMR-FFCC, ICAR-MUSHROOM
and ICAR-DMR. Users can access information related
to mushroom cultivation from these mobile apps.
DMR-FCC includes the catalogue for fleshy fungi
collected at ICAR-DMR from 1983-2016. ICAR-
DMR includes information related to DMR, services
available, training details, mushroom profile and
information related to cultivation of button, oyster,
milky, paddy straw and shiitake mushrooms. ICAR-
MUSHROOM includes health benefits, technologies,
products, links, resources, notifications, photo gallery,
FAQs and weather related information.



IcAR-DMR ANNUAL REPORT-2016-17 [

1. ¢d 3o elol folGMcRI - Bb uiiael
1. DMR- An Introduction

BT & 91 # IRd § B &5 & e § aof
M @ folg &% RDI 7 T AT HH far g 78
Id IS 3R d8aR fedl & Uoi= & |1, &9+
260 fAfer T4 A @ T ISAURH IS ETel
GRET BN DI © | BTeifh, Uo7 JRET BN B B
oy SART G 3rfT Y =ret ReT 2 1 2015 H Telldd 8IR
SSAT BI RUIE & AR 9RT THR HUIYT &1 Rerfar
arel W < # 20 d WM W 7| Fae wfasy
HUIYOT 3R UIYOT I FHRAT FAR <2 B folY Y SThal
AN @ WY H 98 81 © | DY SUINT & oy A iR
STl WAl B HH IR STy aRRefl # ggama
vaferd Rerferat # gfg v €|
S ANl BT G &R & oy, qell
mﬁaﬁmqﬁwa?mgﬁﬁaﬁaﬂﬁzﬁmsﬁ?
Sy wfafafer § fafdgar o & fog arrart s
qEdqUl &3 © | GH T U HCh © Sl 9 dad
fafaelienvor oaT e & afew A= Y ¥ Ia= S
BT HH TAI H IUINT IR 9 GIfted HIoH a1 ST § |

Tl TR, A B Wl FRAR 1Y UaT dxp
TG iR AT fHAm! @ TNIdT BT ASTad Hell &
3R TR BT AT B PRIl & Yfb Gr DI Bl Dl
A B ITILIDHT BH &, FAY $H AT fbari 3R
eredl Al g9 @ oy g aBr iR v
TfIfAfRY AT ST 2 |

ADb Sl HP TSI DI UgTT Bl TS 2 Sil A1 HIoT
IR Fafbedr § wewqul IreM fAr © | I I8
STl e Badh & B9 H AEN &, {hr |l 39 badi &
ST H Bfe 98 &l & | Bg GH UoMiadl & A&l
Ui, UIYOT 3R AT 0N B U5 AR DI Wl
P ARG WR W AT Va7 T b oy B
SATGH] DI TATET < BT 8 |

FY sufdre gadeu & fou e ggiaRor
el [dbed & WU H YH Bl Hewl $I Igdd gy,
TS ABIBRI ST & oIy J8aR UI90T Iy
BRI AR GH A= WR Y AR 3aAR Grord bl
qAT YUlTellag AL B B 9Rd H AR R
gAY URyg (HThargu) & dodrae= § ay 1983 H
i, e Uew # IS g SHU™ s dl
RITYAT &I U8 B TS | U 25 q1 D] Aol I &
qIe, W AFH B &3 H Seoiwig Suferd &
1 LTI GH AL Dt BT STRDRYT [T 26

Over the recent past, many factors have worked
together to expedite growth in the agriculture sector in
India. With the introduction of new cultivated species
and breeding of improved varieties, we have achieved
food security by producing over 260 million tonnes of
food grains. However, our struggle to achieve the
nutritional security is still on. The 2015 Global Hunger
Index report ranked India 20" amongst leading
countries with serious malnutrition situation. In near
future, the problems of malnutrition and under
nourishment are raising into a silent challenge to our
nation. The depleting land and water resources for
agricultural use and weird changes in climatic
conditions are aggravating the prevailing situations. To
address these challenges and to ensure the nutritional
security for ever increasing population, it is important
to diversify the agricultural activities in areas like
horticulture. Mushrooms are one such component that
not only impart diversification but also helps in
providing nutritious food within less span of time by
utilizing the various agro wastes.

On the other side, mushroom cultivation
strengthens the livelihood of poor and marginal
farmers by generating constant farm income and
reduces the vulnerability to poverty. Since mushroom
cultivation does not require access to land, it is treated
as a viable and attractive activity for both rural farmers
and peri-urban dwellers. There are hundreds of
identified species of fungi which have made a
significant contribution to human food and medicine.
Although this contribution has been made through the
collection of wild edible fungi, there is a growing
interest in domestication of these fungi to replace the
wild harvest. Identification and characterization of
nutritional and medicinal properties of many
mushroom species, coupled with the realization of the
income generating potential through trade promoting
many growers to take up the mushroom cultivation at
commercial scale. On recognizing the importance of
mushroom cultivation as an eco-friendly alternative
for agro-waste recycling, capability to provide better
nutrition for the vast vegetarian population and
potentiality to generate new employment
opportunities, systematic research on mushroom
science has been initiated in India with the
establishment of National Research Centre for
Mushroom in 1983 at Solan (HP)
under the aegis of Indian Council
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of Agricultural Research (ICAR).

After 25 years, with remarkable achievements
in mushroom research, National Research Centre was
upgraded as Directorate of Mushroom Research
(DMR) on 26" Dec, 2008. This Directorate is the only
institute exclusively dedicated to mushroom research
and development in the country. By the concerted
efforts of the scientists of ICAR-DMR, mushroom
productivity in the country has almost doubled while
production has registered a six fold increase. The
directorate has developed an array of technologies for
cultivation of different mushrooms suitable to diverse
agro climatic regions of the country. To validate and
promote the technologies developed by the ICAR-
DMR at regional level, All India Coordinated
Research Project network on Mushroom was initiated
in the year 1983 with its head quarters at Solan. At
present, AICRPM is running with 23 Coordinating
and nine Cooperating Centres in 27 states across the
country.

Location

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

Infrastructure

The Directorate has 13 modern environment
controlled cropping rooms and one poly house along
with modern composting units comprising of four
indoor bunkers and four bulk chambers. The centre has
five well equipped laboratories for biotechnology,
germplasm conservation, spawn production, plant
protection and post harvest technology with modern
state of the art equipments. The TOT division has well
sophisticated training centre with a capacity to
accommodate more than 250 trainees at a time. The
Directorate of Mushroom Research has a specialized
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library collection in mushroom science and related
sciences to support research and consultancy in the
relevant areas. The library has accessioned 2089
books, 2500 back volumes of journals. This is a sole
referral library for mushroom literature in India.

Personnel and finance

The Directorate has a sanctioned strength of 16
scientists + one director, 14 technical, 16
administrative and 11 supporting staff. The staff
position as on 31.03.2017 was 9 scientists, 12
technical, 12 administrative and five skilled staff. The
annual budget of the Directorate for the year 2016-17
was Rs. 415.00 lakh (Plan) and 553.05 lakh (Non plan)
which was fully utilized. The institute earned Rs. 43.16
lakh as revenue during the year by sale of literature,
mushroom cultures, commercial spawn, fresh
mushrooms, value added products, consultancy,
training and other services.

Vision
Mushroom research and development for

economic growth, ecological sustainability and
nutritional security.

Mission

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

Mandate

1. To conduct mission-oriented and innovative
research on all aspects of mushrooms

2. To act as the centre of academic excellence and
repository of mushroom germplasm and
information

3. To coordinate network research on location
specific problems of national importance to
achieve higher production and productivity

4. To promote human resource development and
transfer of technology

5. To provide technical support to the mushroom
industry as well as to rural masses for poverty
alleviation
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i. Mushroom Genetic Resources

Germplasm collection, characterization and
conservation

Fungal forays were undertaken in the forest areas of
Himachal Pradesh and Tripura states. A total number of
27 specimens were collected and 21 were identified up
to genus level. All the specimens have been preserved
in the herbarium of ICAR-DMR, Solan and examined
for their macroscopic feature in the field along with
their photographs. Pure tissue cultures of 21 specimens
were obtained and deposited in the Gene bank of DMR,
Solan. Some of the interesting specimens include
Lepista sp., Leucocoprinus sp., Gymnopilus sp.,
Laccaria sp., and Austroboletus sp., etc.

Survey and collection of wild mushrooms from
India

Wild mushroom specimens were collected during
rainy season from the Solan locality and Sal forests. All
the specimens were examined for their macroscopic
characters and tissue cultures were isolated and
conserved along with the herbarium of the specimens
in the gene bank of ICAR-DMR, Solan. The specimens
includes Lepista sp, Leucocoprinus sp, Calvatia sp,
Lepiota sp, Agaricus sp. etc. The morphological
descriptions of above are given below:

1. Lepista sp.

Morphology- Pileus is 3.5 to 6.0 cm diameter with dull
white in color and light violet at margin. Pileus shape
convex type with regular margin. Pileus margin roll
inflexed and moist. Pileus thickness 0.5cm with no
color changes on handling and bruising. Stipe attached
centrally with grayish violet color. Stipe length 5.5cm
and 7mm thickness. Stipe base blunt type and
consistency fibrous. Ring, veil and volva absent. Gill
length 2.2 cm and number of sets of lamella 7. Gill
fleshy type and bluish violet in color. Gills separable
and gill breadth 0.6 cm with smooth edges.

2. Leucocoprinus sp.

Morphology-Habit coprinoid growing in dung
with fungoid odour. Spore print
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white in color. Pileus 6.0cm in diameter with white at
center. Pileus margin regular and margin roll inflexed
type. Dry surfaced pileus, fleshy consistency and
separation non- confluent type. Pileus thickness 0.2 cm
with no color changes on handling and bruising. Stipe
attached centrally with light yellow color. Stipe length
6.0cm. Ring present, veil absent, volva absent. Gill
length 2.8 cm. Gill fleshy type. Gills separable and gill
breadth 0.4 cm.

3. Calvatia sp.

Morphology- Basidiocarp upto 13 cm, growing in soil
with fungoid odour. Pileus 12.5 cm in diameter,
sphorophore very large upto 350g in fresh weight. Gill
length 2.8 cm. Gill fleshy type. Gills separable and gill
breadth 0.4 cm. Stipe present. Taste slightly irritating.

4. Agaricus sp.

Morphology-Habit agaricoid growing in soil with
fungoid odour. Spore print chocolate in color. Pileus 3-
13 cm in diameter, color oak brown at margins. Pileus
margin regular and margin roll inflexed type. Moist
surfaced pileus, fleshy consistency and separation non-
confluent type. Pileus thickness 0.8 cm with no color
changes on handling and bruising. Stipe attached
centrally with white ivory color. Stipe length 5.0-10cm
and thickness 1.5 cm. Ring present, veil present, volva
absent. Gill length 4-5 cm. Gills separable and gill
shape sigmoid. Taste mild.

5. Gymnopilus sp.

Morphology-Habit pholiotoid growing habitat
lignicolous. Spore print tobacco brown in color. Pileus
7-7.6 cm in diameter, purple color at center. Pileus
margin regular. Dry surfaced pileus, fleshy consistency
and separation confluent type. Pileus thickness 0.2 cm
with no color changes on handling and bruising. Stipe
attached centrally. Stipe length 8.2 cm and thickness
0.8 cm. Ring absent, veil absent, volva absent. Gill
length unequal. Gills separable and gill shape sigmoid.

6. Lactarius sp.

Morphology- Growing habitat is soil. Spore print
tobacco brown in color. Pileus 4-4.1 cm in diameter,
pileus margin irregular. Dry surfaced pileus, fleshy
consistency and separation confluent type. Pileus
thickness 0.2 cm with no color changes on handling
and bruising. Stipe attached centrally but sometimes
eccentric. Stipe length 3.0 cm and thickness 0.7 cm.
Ring absent, veil absent, volva absent. Gill length 5-
6cm and unequal. Gills separable and gill shape
lanceolate. Taste mild.
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7. Amanita sp.

Morphology- Growing habitat on soil. Spore print
white in color. Pileus 2.6 cm in diameter, grayish
brown at center and light grey brown margins. Pileus
margin irregular. Moist surfaced pileus, Stipe attached
centrally. Stipe color white. Stipe length 1.9 cm and
thickness 0.3 cm. Ring absent, veil absent, volva
present. Gill length unequal. Gills separable.

8. Pleurotus sp.

Morphology- Growing habitat is lignicolous. Habit
pleurotoid. Spore print white in color. Pileus 7 cm in
diameter, pileus margin irregular. Dry surfaced pileus,
fleshy consistency and separation confluent type.
Pileus thickness 0.1 cm with no color changes on
handling and bruising. Stipe attached centrally but
sometimes eccentric. Stipe length 3.0 cm and thickness
0.7 cm. Ring absent, veil absent, volva absent. Gill
length unequal. Gills separable.

9. Austroboletus sp.

Morphology- Growing habitat is on soil. Pileus 3 cm in
diameter, pileus margin straight, regular and grayish
black in color. Dry surfaced pileus, fleshy consistency
and separation confluent type. Pileus thickness 0.1 cm
with no color changes on handling and bruising. Stipe
attached centrally. Stipe length 3.3 cm and thickness
0.7 cm. Ring absent, veil absent, volva absent.

10. Laccaria sp.

Morphology- Growing habitat is on soil. Spore print
white in color. Pileus 1.5-2.0 cm in diameter, pileus
margin regular and inflexed. Dry surfaced pileus,
fleshy consistency and separation confluent type.
Pileus thickness 0.1 cm with no color changes on
handling and bruising. Stipe attached centrally. Stipe
length 3.5 cm and thickness 0.4 cm. Ring absent, veil
absent, volva absent. Gill length unequal. Gill breath
0.2-0.3 cm. Gills separable.

11. Boletus sp.

Morphology- Growing habitat is soil. Spore print
tobacco brown in color. Pileus 5-5.2 ¢cm in diameter,
colour orange margin irregular. Glutinous surfaced
pileus, fleshy consistency and separation confluent
type. Pileus thickness 0.2-0.3 cm with no color changes
on handling and bruising. Stipe attached centrally.
Stipe length 2.5-2.7 cm and thickness 0.4 cm. Ring
absent, veil absent, volva absent. Gill length 5-6cm and
unequal. Gills free.
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12. Strobilomyces sp.

Morphology- Growing habitat is soil. Spore print
tobacco brown in color. Pileus 4.5 cm in diameter,
pileus margin straight. Fleshy consistency and
separation confluent type. Pileus colour greenish pink.
Pileus thickness 0.2 cm with no color changes on
handling and bruising. Stipe attached centrally but
sometimes eccentric. Stipe length 3.5 cm and thickness
0.7 cm. Ring absent, veil absent, volva absent.

13. Russula sp.

Morphology- Growing habitat is soil. Spore print
tobacco brown in color. Pileus 3.2-2.8 cm. Pileus
margin regular. Moist surfaced pileus, fleshy
consistency and separation non-confluent type. Pileus
thickness 0.2 cm with no color changes on handling
and bruising. Stipe attached centrally. Stipe length 2.5
cm and thickness 0.6 cm. Ring absent, veil absent,
volva absent. Gill size 0.2 to 0.3 cm. Gill length
unequal. Gills separable and gill shape sigmoid.
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Table 2.1 Functions of the WRKY proteins identified on the basis of Swiss models developed.
Aiferat 2.1 Ra< Afsd & MUR R faasRia aat dieH & a1

Name of the protein Function Name of the protein Function
Aminophosphonate ATP-dependent RNA Maintenance of
metabolism and helicase MSS116, mitochondrial

Choline-phosphate glycerophospholipid mitochondrial genome integrity.

. metabolism in membrane.

cytidylyl . Jabioti

transferase A Disease/abiotic stress
tolerance.

Protein Maintenance of normal

UPSI mitochondrial Atypical kinase Regulation of quinone

mitocl’londrial morphology. ADCK3, mitochondrial | synthesis. Contributes in
Disease/abiotic stress disease resistance
tolerance.

Symplekin Promotes gene expression | Sus TBC1D15 GAP Development of Nuclear
through polyadenylation | Domain envelop, Cell division

Reverse Restoration of Atypical kinase

transcriptase p66 subunit

normal DNA function

ADCK3, mitochondrial

Protein kinase activity

Ribonuclease H

Replication and repair of
DNA during abiotic/biotic
stress

Eukaryotic initiation
factor 4a-iii

mRNA binding to ribosome

Reverse transcriptase
/ ribonuclease H p80

Replication and repair of
DNA during abiotic/biotic
stress

Alpha-actinin 2

actin-based cytoskeletons

Apolipoprotein A-1V

Intestinal absorption in
mammals but function in
plants is unknown.

DNA repair protein
RECN

DNA repair and
recombination function

Cellulose Synthase
Subunit A

Mechanism of the cell
wall formation. Involved
in the primary cell wall
formation. Growth and
development of plants.

Riol serine protein
kinase

Ribosome biogenesis, cell
cycle progression and
Chromosome repair.

Rab GTPase-activating
protein 1

Signal transduction, cell
proliferation, cytoskeletal
organization, and
intracellular membrane
trafficking. Growth and
development of plants.

Reverse gyrase

Introduces positive
supercoils into DNA in
an ATP-dependent
manner. Specially
active against viral
infection.

ROPS5B

Allosteric Inhibitor of the
Immunity-related
GTPases. Mediates
hypersensitivity responses.
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SEUCIRCIRSIELN

A7GIF - 5* CCTTCTCCTTCCCTTCGACT 3*
A7GIR - 5* AATGATCTCGGTGAGGTCAGA 3

SR Ra Rl Yfdataiierss arsfST arse argH”

M13R1F-5* CGGCCAAGTCGTGCAAY VAKRTCRTGCA 3*

R &6 W

M131495R-5*YTTT

ii. Genetic Improvement:-
Button Mushroom
Sequencing of isolated plasmids having WRKY
amplicons and their analysis and identification of
protein domains in A. bisporus genome

Agaricus genome showed the presence of
WRKY domain has been identified at multiple sites in
the mushroom genome. Two WRKY primers and two
NBS primers were used to amplify the WRKY domains
in Agaricus genome.

WRKY primers
A7GIF - 5' CCTTCTCCTTCCCTTCGACT 3'
A7GIR - 5' AATGATCTCGGTGAGGTCAGA 3
Leucinerich repeat nucleotide binding site primers
MI3RI1F- 5' CGGCCAAGTCGTGCAAY VAKRTCRTGCA 3'
M131495R - 5 ' YTTNARNGCNARNGGNARNCC 3'

For the characterization of this transcription factor a
total of 51 amplicons from different strains, fertile and
non-fertile single spore isolates were isolated and
cloned in DH-5a strain of E. coli using PGMT vector

system and plasmids were isolated for sequencing. The
sequences were modeled using Swiss models and gene

~

Fig 2.1 Some of the WRKY proteins in A. bisporus modeled and their binding sites
and electrostatic potential worked out

firA-2.1 7. 9I90RA o TR &1 78 $B WRKY UIEH, TIE96RI A5¢ 3R SeiagRefcd HHregdl

10
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functions identified.

Based on the modeled proteins some of the
functions of the WRKY protein are identified and
mostly the functions of the proteins were found to be
related with biotic & abiotic stress tolerance, DNA
repair, gene expression regulation, growth and
development, etc.

Evaluation of SSR, ISSR and Retroelement based
markers for confirmation of fertility markers

33 SSR markers, 7 ISSR markers, 34 IRAPs and 14
ReMAP primers were used to identify the fertility
markers. Further, a total of 585 markers including
ISSRs, SSRs, IRAPs, ReMAPs were used for the
purpose. Some of the markers have been identified and
the identified amplicons are cloned for sequencing for
identification of fertility markers in button mushroom.

Fig. 2.2 Unique markers in fertile and non-fertile single spore isolates using ISSR, SSR, IRAPs and ReMAPs
o1, 2.2 UGS AR IR-TYWATS Tahel GIoATY] H IS HIHR ATSTATAINR, TATAIR, AMSIRTY! AR ATHTH BT ST
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U AhTSel & ARelYol & SR §Hof 585 HIDR Dl
de SuReft iR guRefa & fou wR &y Ty
faeeiyor TaE—FRH| E¥BRoT 2,02 # fHAT 137 o7 3R
STl Bl fIF— T e HUCaR & YR R ey
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A total 585 markers were scored for presence and
absence of bands during the analysis of the gel profiles.
The analysis was carried out in the NTSys version 2.02
and the data was also subjected to bootstrap analysis
using Winboot software keeping the bootstrap value to
1000. The results of the analysis showed that all the
hybrids showed genetic divergence of ranging between
8 — 23 % from their parental strains. In the analysis,
strong bootstrap values were obtained in all the
isolates.
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Isolation of single spore isolates from hybrids and
different strains and their evaluation for fertility

A total of 895 single spore isolates were isolated from
the five browning resistant hybrids for identification of
non-fertile isolates and selection of high yielding
fertile isolates. A total of 245 single spore isolates (91
from NBS-1 and 154 from NBS-5) were evaluated for
yield, quality parameters and disease incidence. Out of
90 SSIs of NBS-1, 8 SSI proved to be non fertile. Out
of 154 SSIs of NBS-5, 38 SSIs proved to be non-fertle.
A total of 7 Single spore isolates from NBS-1 were
selected on the basis of high yield and good quality. A
total of 4 single spore isolates of NBS-5 were identified
on the basis of high quality and good yield.

Table 2.2. Selected single spore isolates from non-browning strains of button mushroom on the basis of quality
parameters (gill thickness, pileus thickness, stipe thickness, stipe length etc) and yield

Aiferdt 2.2— TA Tohd o] s (R Aiers, s & Alerg, $ers al ATy, TR ddls 3fa) iR
SIS B MR R g HITHH D IR—FATSHT A BT =74

SSI Yield SSI Yield
NBS -1-35 16.07 NBS -5-123 14.28
NBS -1-22 19.43 NBS -5-185 16.10
NBS -1-99 17.95 NBS -5-59 14.60
NBS -1-27 18.15 NBS -5-55 15.10
NBS -1-60 19.00
NBS -1-28 16.69
NBS -1-31 16.49
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Fig. 2.4 Cultivation trial of various SSIs of NBS-1 and NBS-5 for the selection
Rt : 2.4 Ta B foIU veETH -1 3R vaAeA -5 @ fafies vaeAsne S I uderor
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Yield evaluation of 35 button mushroom Strains
Actotal of 35 exotic strains of button mushroom
were collected and evaluated each on 150 kg short
method compost. The yield was recorded for 4 weeks
in three flushes. The strains included NBS-2, NBS-3,
NBS-4, LE-6, LE-4. LE-1, LE-5, A-6, NCH-102,
Hybrid-6, S-11, BS-419A, BS-520, BS-534, Amycel
Max-x, RVI-1, ABN-1, Hybrid-9, BS-534, Delta, Bel-
2, BHS-24, AHM-465, S-454, WI-1, S-465 (Flex
food), A-15 (Flex food), M-7215, M-7218, U3-54 and
U-3 (as control). Out of the 35 strains tested, a total of 9
selected strains (U3-54, Hybrid-9, A-15 (Flex Foods),
S-465 (Flex foods), AHM-465, ABN-1, LE-4, U-3 and
S-11) were evaluated at a larger scale for yield and
quality parameters. Evaluation was carried out on 5
replications of 10 bags each of 10 kg compost. Outof9
selected strains of white button mushroom, SSI U3-54
performed the best. The quality parameteres as such
gill size, pileus thickness, stipe lengh, stipe thickness,

colour were recorded.
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Table : 2.3 Biological efficiency of different strains of button mushroom

qiferdt : 2.3 9e4 g & [t << &) wifds gera

Strains BE (%) Strains BE (%)
AHM-465 15.71 Hybrid-9 14.02

LE-4 15.91 U-3 15.50
U3-54 16.85 S-11 15.21
ABN-1 11.71 NBS-5 14.00
Flex-465 14.68 SE & CD (0.05) 1.02 & 2.07

adarer # frshiaa aea AHA (Y 3-54) D Ut Aoy
BT HcAThe

2013—14 & QR U TIT Ul §IGiTY] gefdh foham Tam
o AWM WR & JAIHT & 1], 2014—17 & ARM
WISHRIRYI—AYEH D&l # Mgdic], gdrel —1 3R
TSl —2 @ T8 e Bl e [T T |
9 A1 @& e @ 918, 39 A & Rel @l
RIBTRET BT R | 2014—17 B SRIF 78 < BT UM
BICAETIRIDINS

Evaluation of recently developed single spore
isolate of button mushroom (U3-54)

A new single spore isolate was developed
during 2013-14. After Institute level evaluation, the
isolate was evaluated at AICRP-Mushroom centres
under IVT, AVT-1 and AVT-2 during 2014-17. After the
evaluation of three years, the variety is recommended
for release. The performance of the new variety during
2014-17is given below

Table 2.4 Yield of different strains of white button mushroom (yield kg/100kg compost) (2014-15)
AT 2.4 ABe Fea Ga B fafdet 3uast 3t 3ust (3us il / 100 fHam HURe) (2014-15)

Agaricus
bisporus Pantnagar | Ludhiana | Murthal | Pune Solan Nauni | Average
strain
NBS-1 20.69 11.00 8.09 18.17 16.27 13.38 14.60
NBS-2 14.79 17.10 8.98 16.96 13.11 10.67 13.60
NBS-3 16.55 12.80 5.74 17.46 13.34 17.78 13.95
NBS-4 17.00 10.60 9.71 18.03 14.10 7.81 2.88
NBS-5 12.05 13.50 10.80 17.17 17.90 20.50 15.32
U3-54 20.36 18.30 19.16 21.28 17.01 20.66 19.46
U3-58 12.05 19.90 18.16 19.05 14.65 17.60 16.90
U-3 Control | - 14.50 - 18.82 - s 16.66
CD (0.05) 0.90 1.20 0.81 1.22 0.82
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Table 2.5 Yield of different strains of white button mushroom (yield kg/100kg compost) (2015-16)
afersst 2.5 : ABg gea Fea B fafiee 3uaAgi ot 3ust (Iust FHat / 100 fan HuRE) (2015-16)

A.
zisl’ " |Pantnagar| Ludhiana | Murthal | Pune Solan | Nauni |*Palampur Samastipur| Average
strain
NBS-1 17.79 9.87 3.30 17.39 17.50 19.99 6.60 23.56 15.63
NBS-5 13.27 13.62 9.40 21.50 16.80 21.93 10.00 24.98 17.36
U-3-54 22.71 20.85 16.00 19.27 18.50 23.76 12.30 23.04 20.59
U-3-58 19.82 18.25 12.70 16.48 17.70 22.67 10.00 27.76 19.34
U-3 20.40 11.20 11.00 21.12 14.00 20.49 11.50 22.97 17.31
CD (0.05) 2.09 0.85 1.23 1.36 1.32 1.88 — 1.14

Table 2.6 Strain evaluation of Button mushroom strains (yield kg/100kg compost) (2016-17)

AITcTdT 2.6 : Tee Jd IUNGT B FAeATDHe (st THetl/100 fpanm B1=) (2016-17)

A.
Z’SSPW Pantnagar| Ludhiana | Murthal | Pune Solan Nauni [*Palampur |Samastipur| Average
strain
NBS-1 17.68 9.55 3.08 19.47 17.50 21.61 7.5 22.38 15.47
NBS-5 — 17.63 11.49 18.83 16.80 24.33 154 22.63 18.16
U-3-54 14.64 13.15 19.72 20.28 18.50 26.97 15.0 21.13 18.67
U-3-58 19.23 21.50 20.27 21.48 17.70 25.39 14.3 19.75 19.95
U-3 13.13 14.35 13.79 18.04 14.00 22.92 11.2 19.63 15.89
CD (0.05) 3.95 2.14 3.89 5.25 2.42 6.50 4.60 1.36
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Fig.2.5 Crop of U3-54 strain at a commercial farm
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Oyster mushroom
Evaluation of P.sajor caju hybrid strains

Four hybrids strains developed by mating of
single spores from 4 different parental strains.
These strains were evaluated on wheat straw in
polythene bags during October 2016 and January 2017
along with parental strains. Bags were filled with 2 and
4 kg wheat straw and inoculated with grain spawn of
different strains. The experiments were done with four
replications and yield data was recorded. The
comparisons were made with parental strains
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PSCH 35

PSCH 18

Fig 2.6 The hybrid PSCH35 was found superior in 2 kg bag and 4kg bags from all parental strains.
Margin of supervisory was less as compared to the parental strains.
Rt 2.6 aTEfs duRiiva 35 Wl Uge o=t A 2 Bat Ao 31 4 Fpon o1 # dga= Uy = |
wfaeft @1 afsfer sifdrenaasiar 3usist ot gerenm & & o

Rt A=A 3R fae R FiakRia &
YHI]: -
PIARI BT ATHOT wT T Uil § @IvS! e &
foTU SUIRT | AT ST 8 S BT BIRGRT & e
R BT TSI b QT § SITHSIRUT —205 (4T STHR)
T AT eAIsS & ST B foTU DIIRIA & U4Td
BT ST Y TS oY | Aoe TR HIfSAT H ARATRIA Bl
I 0, 0.625, 0.125, 0.250, 0.50 3R 1 U W
PIARIT & g1 Fatdd fhar Tam ar| 1 gfaerd
AT qrRIRAfrI® & forw 100 UfeTd Grded urIT AT
ofT | AIAfTIH BT THR- &g & 1T T fhar Tar
IR fSTcel DERT B AT YBT HIgHRDIT F ITd
W AT BT AT T | FR-E0T & Gehrael A1id
g # A= ¥Rl W dgeiaN el R | wiiRed
PR H ASAfTIH &I S R 701 &

JMBR 3R GRa-Rl a1 fafdurdreil o @ a7

T |

18

Effect of colchicine treatment on oyster mycelium
and growth

Colchicine is popularly known to induce increase
ploidy in plant by inhibiting cytokinesis. The effect of
colchicines was examined for the production of
autopolyploid in DMRP-205 (P. djmor). The
mycelium was cultured in malt agar media with
colchicines percentage at 0, 0.625, 0.125, 0.250, 0.50
and 1 percent respectively. The 1 percent concentration
was found 100 percent lethal for the mycelium. The
mycelia were stained with Safranin-O and their nuclei
diameters were measured, light microscope with a
digital camera. The nuclei were increased in diameter
at different degrees compared to control. The
mycelium was allowed to grow on the plastic container
showed varied mycelium color and structures in
morphology compared to control.
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Fig. 2.7 Effect of colchicine treatment on mycelium growth of Pdjmor

- 2.7 — G SR & AR fAar R Pifeaii| SU=R &1 Y99

Treatment with colchicines (DMRP-205)

T J3Tel G+
R 1R < I3 TATHSTS ER1, <ol | 9%+ dTel 9%
UG THTHSIE 3R HPHX B Sl BT dleaRTee
AT H R U™
M TS fTgs WA 9 f[IaRa Tarass
DY O —

HTeT b IR AEIH I USRS TR T 17 |
G JISTY] BT H U1 SIS19] 6T Il bidd Alee Ioh
IR AEH TR STl 7 | &1 oAl & S™ae & 497g,
T AU B 65 Udhel TR DI T AT 3R Ao
A USRS H wrEialRd fear mar @ik 35 feft
Ao R HHREA fHa1 37 | HHRE & A1d &4 &
q1e ¥ AL dt—13—2 (45, 40, 23, 22, 44, 28, 18,1 9, 42,
41, 50) 3 11, T SIATET —01 (18, 48, 15, 3 9, 20, 49) |
5 3R T dIdITHIR —007 (45, 1, 23, 25, 8, 5, 22,
35,55) 7 doil W 9& dTel THUNRNE BT g+ fdhar
T | R TIRT 9 I8 THUHRNTS Dl & dLal—13—2
(2, 3, 4), ¥ SIAMET —01 (34, 37, 44, 36) 3R A
TR —007 (41, 10, 6, 15) A ARSI famr
freTocTall @ SR U= AT 17 o

Control (DMRP-205)

Paddy Straw Mushroom

Second attempt to generate fast growing high
yielding SSIs and the hybrids from slow growing
SSIs of Volvariella volvacea

Isolation and screening of SSIs from three
promising parent strains:-

Petridishes containing malt extract agar
medium were prepared. Spore prints obtained from
fruit bodies were first serially diluted and then poured
over the malt extract agar medium. After two days of
incubation as the growth was visible, 65 single spore
isolates from each parent strain were selected and
transferred to malt extract medium in Petridishes and
incubated at 35°C. After seven days of incubation, 11
fast growing SSIs from strain VV-13-2 (45, 40, 23, 22,
44,28, 18, 19, 42, 41, 50), 7 from strain GVv-01 (18,
48,15, 39,20,49) and 9 from strain BBSR-007 (45, 1,
23, 25, 8, 5, 22, 35, 55) were selected. The slow
growing SSIs from strain VV-13-2 (2, 3, 4), GVv-
01(34,37,44,36) and BBSR-007 (41, 10, 6, 15)
were also selected based upon their

19
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el H 9 g8 U Yo W deil | 96 ¢
TATHIIE B ARSI BT - B! 3R faera
@l 26 IOl I GG dTe] TATHRNE Bl 31
QUG S dTel IR ABTaISThe wY ¥ A= sifgraar
qrel  MTHA  —2108, SITHIMRSN  —247 3R
SITHAR—484 & UT b TAT| §7 THTHINS BT
UfRefor 38x200 AT 3R & W@l H WX gU
AT e & 1 (70% TH) R Uge I9T & A1
ArRIfer A @ I @ IR M fder & forg o
AT | Gl H SIdhes O & YaiTel Fedg e Bl 12
o @ o1y 34 + 1 oY Aoy R S™RA fdHar T
of | fael TR & ATsWiferadl fAdhr & SHRH & 7
4 11 o {7 9re |17 T4 o7 | JIFATaR SUNE] A B
qPhTdel Soac] STe-ae Aferdd e &7 ueeiH
B dTel TAUHRTS HI T3+ IUS Jeid o forq faa
T AT | AT THUARNS— dIdITASIR —007 (45),
ITHR —007 (5), dIEIUHIIR —007 (35), SIITTHIN
—007 (22), dIEITHENR —007 (8), Sdrdl —01 (15), gl
—13 —2 (1 9), Adr—13—2 (22), dra—13—2 (28),
Grdfi—13—2 (23), Tdf—13—2 (41), F—13—2 (45) o |

mycelial growth characteristics.

Comparative downward mycelial growth of the fast
growing SSIs on pounded paddy straw filled in
tubes.

Total 26 fast growing SSIs obtained from high
yielding and morphologically distinct parent strains
OE-210, DMRO-247 and DMRO-484, were tested for
their downward mycelial growth on sterilized pounded
paddy straw (70% moisture) filled in test tubes of 38
mm % 200 mm size along with their parent strains. The
inoculated paddy straw substrate in test tubes was
incubated at 34+1 °C for 12 day. The downward
mycelial growth was measured in mm on 7" to 11" day
of inoculation. The SSIs exhibiting higher downward
mycelial growth compared with parent strains were
selected for yield evaluation trial. The SSIs selected
were - BBSR-007(45), BBSR-007(5), BBSR-007(35),
BBSR-007(22), BBSR-007(8), GVv-01(15), VV-13-
2(19), VV-13-2(22), VV-13-2(28), VV-13-2(23), V V-
13-2(41),VV-13-2(45).

Table 2.7 Downward mycelial growth of fast growing SSIs on pounded paddy straw
AMHT 2.7— TSl | Igd §Y TATHIE BT g9 & A TR 719 Bl AR Asifera e

SL No. | SSIs Downward mycelial growth (.mm) at different days of
incubation

7" Day 11" Day
1 BBSR-007(55) 63.33 120.00
2 BBSR-007(45) 66.66 118.30
3 BBSR-007(22) 81.66 120.00
4 BBSR-007(8) 83.33 120.00
5 BBSR-007(23) 23.33 63.33
6 BBSR-007(35) 56.66 119.33
7 BBSR-007(1) 58.33 101.66
8 BBSR-007(5) 65.00 120.00
9 BBSR-007(25) 60.00 113.33
10 GVv-01(49) 53.33 116.66
11 GVv-01(48) 48.33 100.00
12 GVv-01(18) 51.66 106.66
13 GVv-01(20) 13.33 33.33
14 GVv-01(15) 66.66 120.00
15 GVv-01(39) 33.33 109.33
16 VV-13-2(19) 60.00 118.33
17 VV-13-2(22) 93.33 120.00
18 VV-13-2(28) 73.33 120.00
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19 VV-13-2(23) 76.66 120.00
20 VV-13-2(50) 0.00 0.00
21 VV-13-2(40) 43.33 66.66
22 VV-13-2(41) 80.00 120.00
23 VV-13-2(44) 60.00 120.00
24 VV-13-2(18) 23.33 40.00
25 VV-13-2(45) 70.00 120.00
26 VV-13-2(42) 56.66 120.00
27 BBSR-007 80.00 120.00
28 GVV-01 70.00 120.00

A 13.2, ANTHINR —07 3R A At R & S
—01 # 9@ & 91 9ed §U TS | ADR D
YgmarR -

T dIEITHIIR —07 3R Sididl —01 & o faerg
B dTel Yl WIR Bl ATeT IR ARIH &) YeNele H
gAIgele fhT AT | &1 Yobel WR & 4 Pl ARSBR T
@ gRI USwie #&g ¥ SRR QW R AT 17
glgelcs  UeHiwie! &l 35 Sl Afeqad iR ™R
fehaT TT Tfes qui fahT4 &1 Wb | QM1 hoek & (b
& YTATd HodR SJSId X1 ¥ fde e HAlee 3R A
H IHART &R 35 f$3H Afeaasd W SR fdhar
ATl AP Bedr BT [damrd & Ao | FrefaRad Jax
39 TP B

IITAIR —007 (41)+ ST —01 (34), dEITHEIR
—007 (26) + STEET —01 (34), dETANR —007 (28)+
ST —01 (34), SIETHIMR —007 (10) + SAEET —01
(34), TR —007 (6) +STGTAl —01 (34), IHTHIR
—007 (48) + SAIET —01 (34), dIEITHIR —007 (15)
+STGTAT —01 (34), dIEITHIMR —007 (17) + ST —01
(34), drIUHAIR —007 (41) + ST —o01 (37),
dIITASR —007 (26) + SiEET —01 (37), dIEIUHEIN
—007 (28) + ST —01 (37), deUH3R —007 (10) +
ST —01 (37), dIAITAIIR —007 (6) + STl —01 (7),
TR~ 007 (48) + SIAMEl —01 (37), dIEIUHNR
—007 (15) + ST —01 (37), dHEGHIR —007 (17) +
ST —01 (37), dIEITHIIR —007 (41) + ST —01
(44), dEITHIR —007 (26) + ST —01 (44),
IEUHIR —007 (28) + SAIAl —01 (44), dIEITHINR
—007 (10) + SIAIET —01 (44), dIITHIR —007 (6) +
ST —01 (44), dIITER —007 (48) + AT —01
(44), TR —007 (15) + oA —01  (44),
dIITASR —007 (17) + SiEET —01 (44), dITHEIAN
—007 (41) + ST —01 (36), dIIUHIIMR —007 (26) +
ST —01 (36), dIITEIR —007 (28) + il —01
(36), dEIUHAIR —007 (10) + SiEET —o01 (36),

Generation of hybrids from the slow growing SSIs
of strains VV-13-2, BBSR-07 and GVv-01 of V.
volvacea.

The slow growing SSIs of parent strains BBSR-007 &
GVv-01 were inoculated on malt extract agar medium
Petridishes, separated into two parts with the help of
marker, so that bids from both the culture can be placed
correctly and at the same distance from the separating
line. The inoculated Petridishes were incubated at
35°C till the growth was full. After that, bid from the
junction of two cultures i.e. from the separation line
was taken and transferred to test tubes containing MEA
medium, followed by incubation at 35°C for the full
growth of hybrids. The hybrids developed were —
BBSR-007(41)+GVv-01(34), BBSR-007(26)+GVv-
01(34), BBSR-007(28)+GVv-01(34), BBSR-
007(10)+GVv-01(34), BBSR-007(6)+GVv-01(34),
BBSR-007(48)+GVv-01(34), BBSR-007(15)+GVv-
01(34), BBSR-007(17)+GVv-01(34), BBSR-
007(41)+GVv-01(37), BBSR-007(26)+GVv-01(37),
BBSR-007(28)+GVv-01(37), BBSR-007(10)+GVv-
01(37), BBSR-007(6)+GVv-01(7),BBSR-
007(48)+GVv-01(37), BBSR-007(15)+GVv-01(37),
BBSR-007(17)+GVv-01(37), BBSR-007(41)+GVv-
01(44), BBSR-007(26)+GVv-01(44), BBSR-
007(28)+GVv-01(44), BBSR-007(10)+GVv-01(44),
BBSR-007(6)+GVv-01(44), BBSR-007(48)+GVv-
01(44), BBSR-007(15)+GVv-01(44), BBSR-
007(17)+GVv-01(44), BBSR-007(41)+GVv-01(36),
BBSR-007(26)+GVv-01(36), BBSR-007(28)+GVv-
01(36), BBSR-007(10)+GVv-01(36), BBSR-
007(6)+GVv-01(36), BBSR-007(48)+GVv-
01(36)BBSR-007(15)+GVv-01(36), BBSR-
007(17)+GVv-01(36); VV-13-2(2)+GVv-01(34), VV-
13-2(3)+GVv-01(34), VV-13-2(7)+GVv-01(34), VV-
13-2(2)+GVv-01(37), VV-13-2(3)+GVv-01(37), VV-
13-2(7)+GVv-01(37), VV-13-2(2)+GVv-01(36), VV-
13-2(3)+GVv-01(36), VV-13-2(7)+GVv-01(36),
VV-13-2(2)+GVv-01(44), VV-13-2(3)+GVv-

01(44), VV-13-2(7)+GVv-01(44). -
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dITHR— 007 (6) + Sl —01 (36), IIUHIIR
—007 (48) + ST —01 (36)dI6IUHIR —007 (15)
+SIEET —01 (36), FEITHIR —007 (17) + SEET —01
(36)7 d1dT—13—2 (2) + STEET —01 (34), dHd—13—2 (3)
+ ST —01 (34), dId—13—2 (7) + SidET —01 (34),
drd— 13—2 (2) + ST —01 (37), drai—13—2 (3) +
Sl —01 (37), drdi—13—2 (7) + SidEl —01 (37),
drdq—13— 2 (2) + SEET —01 (36), drai—13—2 (3) +
STl —01 (36), didi—13—2 (7) + Shdal —01 (36),
drq—13—2 ( 2) + SAET —01 (44), drai—13—2 (3) +
ST —01 (44), drdi—13—2 (7) + STETA —01 (44) |
I & A A 9N IREel | 911 I ¥ 9ed U, .U,
31T 1 fIsRa W&l &1 A B 3R Jadd A
1 T : -
Bl 25 S TR A 9gT aTl TATARE B
Afed SUST <A ATl 3R ABIAINTG ®U F A=
@A arel 3MTH —2108, SIVHIRS —247 AR
SIUHAREN—484 A U fpar TAT| 7 THTASNS bl
gReToT 38x200 fFfl MR & <X c@l § WX TY
efaa o= & qd (70% TH) W TH & AT
AN & A1 &1 IR 8 fddra & forg favar an
| IRl ¥ gAldbes U1 & YaTTel Fedge &l 12 AT
P forq 34 + 1 St Sfe’og o= SwA= favar w137 o |
el TR & Aol (AP ISHIA @ 5 49
9 ¢ f&F qrg AT AT AT | AWHTAD SUHGT LA D
ghldel Hdel 2 HBX [BBSR—007(28)GVV—01(34)—
BBSR—007(17)GVV—01(37), STgdy SISATS
ARNIferrel fdarT &1 e fhar Rear a9+ o=

e+ & forv foar |

Comparative downward mycelial growth of the
hybrids developed from slow growing SSIs of V.
volvacea on pounded paddy straw filled in tubes:-

Total 26 hybrids developed from the selected
slow growing SSIs of parent high yielding and
morphologically distinct strains OE-210, DMRO-247
and DMRO-484 were tested for their downward
mycelial growth on sterilized pounded paddy straw
(70% moisture) in test tubes of 38 mm x 200 mm size
along with their parent SSIs and the parent strains. The
inoculated paddy straw substrate in test tubes was
incubated at 34+1 °C for 12 day. The downward
mycelial growth was measured in mm on 5" to 9" day
of inoculation. Only two hybrids [BBSR-
007(28)+GVV-01(34)& BBSR-007(17)+GV V-
01(37)] exhibited higher downward mycelial growth
compared to their parents and hence selected for
further studies.

Table 2.8 Downward mycelial growth of hybrids
developed from slow growing SSIs of V. volvacea strains on pounded paddy straw

AfTPT : 2.8 O B I A 9 WA H 911 TR 4 984 §Y, TH.TH. 3718 &1 [ sl o1

A o 3R TS fadra
. Downward mycelial growth (mm)
SI. No. Hybrids at different days of incubation
5" Day 9" Day

1 GVV-01(34)+VV-13-2(2) 28.33 73.33
2 GVV-01(34)+VV-13-2(3) 20.00 85.00
3 GVV-01(34)+VV-13-2(7) 36.66 81.66
4 GVV-01(37)+VV-13-2(2) 0.00 0.00

5 GVV-01(37)+VV-13-2(3) 26.66 51.66
6 GVV-01(37)+VV-13-2(7) 36.66 86.66
7 GVV-01(36)+VV-13-2(2) 0.00 0.00

3 GVV-01(36)+VV-13-2(3) 26.66 53.33
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9 GVV-01(36)+VV-13-2(7) 20.00 48.33
10 GVV-01(44)+VV-13-2(2) 44.66 80.00
11 GVV-01(44)+VV-13-2(3) 23.33 53.33
12 GVV-01(44)+VV-13-2(7) 0.00 0.00
13 BBSR-007(41)+GVV-01(37) 30.00 61.66
14 BBSR-007(26)+GVV-01(34) 30.00 78.33
15 BBSR-007(28)+GVV-01(34) 80.00 90.00
16 BBSR-007(28)+GVV-01(37) 33.33 86.66
17 BBSR-007(10)+GVV-01(34) 31.66 73.33
18 BBSR-007(10)+GVV-01(44) 20.00 48.33
19 BBSR-007(6)+GVV-01(34) 0.00 0.00
20 BBSR-007(6)+GVV-01(44) 31.66 76.66
21 BBSR-007(48)+GVV-01(34) 43.33 90.00
22 BBSR-007(48)+GVV-01(44) 0.00 0.00
23 BBSR-007(15)+GVV-01(34) 0.00 0.00
24 BBSR-007(17)+GVV-01(34) 23.33 90.00
25 BBSR-007(17)+GVV-01(37) 63.33 86.66
26 BBSR-007(17)+GVV-01(44) 28.33 60.00
27 BBSR-007GVV-01 55.00 90.00
28 GVV-01 30.00 90.00

TH A | TIfa doll A fIaRid 31 91 T W
P Hel SIS &A1 B ToTg YRS Feaia- uieor

A BT A I ot 11 TAYHINE Dl SD
fpar r o1 | 39d i wure [T e we
AR g & vH (1: 1, S Tg) ¥ IR W& YR
OR T T o | I & ol Uges ¥ &l dgidl fora
AT T | THAYRTS BT Hedia 18 fhrall @rg iR w°
JTRETST BT SN B (AT AT T | U 7 BRI
H THUHSTS 3R UG &1 Bl |l @1 17 o | B &
TRUT & SRIE 41 aledsdl &1 Wil & 3MME AFhI BT
qTed T 74T | Sadt Udh gaeRns (Gidi—01—13—23)
I T & JHTdel GolTcHd ISl < &7 o |
gTeifd, I8 il i Fad <87 Ugee HR dTel o
TSR —007 ¥ A AT | 1 THUHINS Bl AT I
A&+ GRIET0T & fofq =T 7 o7 |

Initial evaluation trial for selected fast growing SSIs
developed from three strains for their fruit body
yield potential.

Total 11 selected SSIs of three parent strains
were evaluated for their fruit body yield and related
parameters on composted substrate prepared from
cotton ginning mill waste + paddy straw (1:1, w/w)
along with their parents as controls. The SSIs were
evaluated using 18 kg compost/bed in RBD. Seven
replications were kept for each SSI and parent strains.
Standard cultural practices perfected for V. volvacea
cultivation were followed during cropping phase. Only
one SSI (VV-01-13-23) gave yield comparable to that of
the parent strains. However, it was still less than the
best performing parent strain BBSR-007. This SSI was
selected for further yield evaluation trial.
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Table 2.9 Initial evaluation trial for selected fast growing single spore isolates of V. volvacea.

diferet 2.9 A el & =raf+Id Aol | 984 Tehel SIoTY] 1 YRIAD a1 qAel|

Single spore Fruit body yield (g) in each bed/no. of fruit bodies Total
isolates 1 5 3 5 6 7 yield (g)
BBSR-007- | 21/1 335/21 185/13 360/14 98/7 - - 999/56
45

BBSR-007-5 | 247/18 78/2 - 191/14 - 178/10 - 694/44
BBSR-007- | - 31/1 41/2 45/3 121/6 - ; 238/12
35

BBSR-007-| 1168/48 | 338/12 625/23 264/17 497/20 219/14 392/10 | 3503/144
22

BBSR-007-8| - 135/2 B 20/1 38/3 ; ; 193/6
VV-01-13-19| 211/12 192/14 81/2 156/12 175/13 657/29 - 1472/82
VV-01-13-22| 219/12 69/5 264/14 = 537/23 49/2 - 1138/56
VV-01-13-28| 439/17 230/7 129/7 711/19 293/12 218/4 750/20 | 2770/79
VV-01-13-23|  574/29 953/30 411/12 1510/53 664/26 088/27 848/33 5952/210
VV-01-13-41| 230/9 ; - - - - 36/2 266/11
VV-01-13-45| - - 55/2 - - - - 55/2
BBSR-007 1288/39 | 506/22 1520/64 | 895/29 348/22 1529/62 | 1078/31 | 7164/269
GVV-01 852/32 598/27 604/21 551/26 1139/49 | 444/29 1014/39 | 5202/223

g G311l HHURC S TVIYR 1R 779 fIaiia 939 sir
THONIATE Bl Ui G Thei—Sedre & forg uRfiw

8 T TSl & g arel ISTY] R, 3 Hehv
3R 2 U ¥ Afed gl dRE T DI YD
RIS H 10 AR g YarTel Fedge Ufd o8 W
Wl IUST AT & 1Y fabam 1T | Wl SA—elTs, 2016
P SR DY T 3R AFS T BT ufcharett &1 SuanT
2T T o | Ud ¥ & folv o716 d€ W U o |
HA & HAIHT & o7 SKIATA [T T T3 ol A
9¢ Y UHUNRTS # W Bl W THUHang @ USaR Igad
T 9 e T8l o ddd TUH  THUEINS
(@ di—13—2—23) o1, R U Ugs A (ddIvEsR
—007) & HebTael JAD IUST 4T | 59 URIET0T & d18
AT 3T UHUHRATS Bl 3Tl SUS W& & oIy g
AT (fifigEsR —007—22,  dIdI—13—2-28,
fdfl—13—2-23) | HIA THF FHI oA
(gEsIR—07—17. SIAId—01—37) 7 &I Ugd ¥d &

NP Wl IcaTed fHar iR I8 oM Sus
AT YRIETOT & feTg g1 1T |

24

Initial evaluation of newly developed hybrids and
SSIs for their fruit body yield on composted
substrate:-

Total thirteen strains including 8 selected fast
growing SSIs, 3 hybrids and 2 parent strains were
evaluated for their fruit body yield potential on
composted substrate prepared from paddy straw using
10 kg substrate/bed in RBD. Standard package of
practice was used and it was conducted during June-
July, 2016. Eight beds were kept for each strain. Out of
eight fast growing SSIs used for fruit body yield
evaluation not a single SSI gave fruit body yield higher
than the parent strains. There was only one SSI (Vv-13-
2-23), which gave yield comparable to that of one
parent (BBSR-007). From this trial, three SSIs (BBSR-
007-22, Vv-13-2-28, Vv-13-2-23) were selected
further for the next coming fruit body yield evaluation
trial. Only one hybrid (BBSR-07-17 + GVv-01-37)
gave fruit body yield higher than the two parent strains
and it was selected for further yield evaluation trials.
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Table 2.10 Fruit body yield in different newly screened fast growing single spore isolates and

hybrids of Volvariella volvacea.

afert 2.10 9. Arcafin § TafdeRa W<l Td doll 9§ 98 arel [l Ta.t9. 311E. 31 gX Bd Sered

Hybrids/ Fruit body yield (g) from each bed/no. of fruit bodies T.otal
SSIs yleldll.lo.
of fruit
1 2 3 4 5 6 7 8 bodies
BBSR-007-5 - - = 298/6 104/5 454/25 222/3 68/5 1146/44
BBSR-007-22 | 466/26 | 438/34 | 487/28 | 496/21 | 364/31 | 462/23 86/5 11127 | 2520/195
Vv-13-2-19 372/11 | 655/46 | 28/3 33/2 381/21 | 337/14 | 101/9 | 953 2002/119
Vv-13-2-22 - - - - 25/2 - _ - 25/2
Vv-13-2-28 502/23 | 323/12 | 515/25 | 278/7 | 636/27 | 73/4 48/2 168/6 | 2543/106
Vv-13-2-23 522/38 | 338/26 | 687/50 | 518/16 | 385/21 | 500/45 89/9 100/9 3139/214
Vv-13-2-41 - - - 12/1 - - - - 12/1
GVv-01-49 - - - _ i i _ _ _
BBSROTITH! sg3/14 | 416017 | 379720 | 54137 | 2035 | 386125 | - |- 2388/118
GVv-01-34
BBSR-07-17+1 499/18 | 47826 | 509/17 | 609/21 | 583/30 | 487/15 | 302/26 | 1238/81 | 4705/232
GVv-01-37
BBSR-07-28 +
— 202/19 | 322/22 | 419/18 | 309/8 | 48/33 | 472/30 68/8 17/1 2457/139
BBSR-007 589/24 | 515/34 | 47029 | 560/38 | 1012/68 - 86/6 | 24/4 3256/203
GVv-01 488/22 | 629/18 | 605/32 | 538/49 | 597/26 | 373/17 | 493/22 | 626/39 | 4349/225

¢ Y3l HHRCS YINIUR TR 774 fIdiaa Ga iR
TATHSIATE &1 U G Ba-Sued & oy gaw
YRS D

8 AT Toll W dg+ dTl Tl WR, 10 Hhx AR 2
U ¥ Afed fel 22 I DI Jedldb ARSI H 10
fPTUT &T 4aiTel UINTeR Ui 98 UR el SUSl &l
& foTU T 1T | Wl S[TS—3TTd, 2016 & QIR Dl
T QIR AFd Tt B Ufharet &1 SuART fhar Tam o
TS A D ol 6 d€ W MY o | Ui gH
He—IITGH Hedidh & oIy SRIATA T 7T 3773 ol
W 9¢ gU TAUHITE H A THUHans (d1di—13—2—23) 7
U T @ JhIael DI ol § 13.22% 3NT&d Gw Bl
ST fhdT| Ub TATHsg o Ugh ¥ b ghlerd
IRIER SUST <1 STafdh 9! 6 THATHIME ° HH SUST o
@ iR g o1 10 Hdxi H W 5 HdN
(EUHR—007—17 + SIAEl —01—37, HIEITHIR
—007—% + S —01—<1, dITHR —007—§ +
Sl —o1—arg  ,  dIIUEIR —007-U%  +
ST —01—41, FETHIR—007—T% + SHAId—01—7TS)
7 3fferep Seared fear ik I8 Uge ¥+ 9 17.61 3 82.

Second initial evaluation trial of newly developed
hybrids and SSIs for their fruit body yield on paddy
straw based composted substrate.

Total twenty strains including 8 selected fast
growing SSIs, 10 hybrids and 2 parent strains were
evaluated for their fruit body yield potential on
composted substrate prepared from paddy straw using
10 kg substrate/bed in RBD. Standard package of
practice was used and it was conducted during July-
August, 2016. Eight beds were kept for each strain. Out
of eight fast growing SSIs used for fruit body yield
evaluation only one, SSI (Vv-13-2-23) gave 13.22%
higher fruit body yield compared to the parent strain.
One SSI gave yield at par to the parent strain, while rest
6 SSIs gave low yield and in majority cases it was
negligible. Out of 10 hybrids, the fruit body yield was
higher in 5 hybrids (BBSR-007-17 + GVv-01-37,
BBSR-007-e + GVv-01-T, BBSR-007-¢ + GVv-01-Y,
BBSR-007-F + GVv-01-V, BBSR-007-f+ GVv-01-Z)
and it was higher by 17.61 to 82.95% over parent
strains. In 4 hybrids the yield enhancement ranged
between 39.68 to 82.95%, which is
quite significant. 25
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Table 2.11 Fruit body yield in different newly screened fast growing single spore isolates and hybrids of

Volvariella volvacea.

et 2.1 1. AR # Tqoafa SEH%) d ol 9 961 drel fafi=1 TH.q9. 5. &1 gH Bel Sed

Hyhrids/ Fruit body yield (g) from each bed/no. of fruit bodies
SSIs 1 2 3 4 5 6 7
BBSR-007 481/19 | - 135/9 132/6 | 144/13 | 231/11 | 132/12| 1255/70
GVv-01 216/7 | 92/7  |150/15 | 230/15 | 40/4 | 298/7 |263/22| 1289/77
Vv-13-2-23 227/10/ | 218/9 |337/24 | 41/3 292/15 | 176/9 [130/9 | 1421/79
Vv-13-2-28 - - 42/2 _ 36/2 | . 190/11 | 268/15
BBSR-007-02 _ - 10/1 - 3612 |- i 46/3
BBSR-007-17 54/2 - - - 295/15 | . - 349/17
BBSR-007-22 173/17 | 312 [106/10 | 31/1 41/5 | 303/17|210/22| 895/74
GVv-01-101 109/8 | 11/1  [568/33 | 275/26 | 134/7 |167/12]- 1264/87
GVv-01-106 - - - - i - T1/4 | 71/4
GVv-01-108 - - 13/1 110/15 | - 24/4 | 118/7 | 265/27
BBSR-007-17+ | 574/12 | 49/3 |115/8 | 123/8 | 119/8 |59/2 |259/12| 998/53
GVv-01-34
BBSR-007-17+ | 75524 | 116/4 |377/11 | 106/5 | 386/13 | 254/11 | 302/15| 2296/83
GVv-01-37
BBSR-007-28 + | 87/4 10/1  |225/14 | 237/13 | 275/12 | 16/2  |99/5 | 949/51
GVv-01-37
BBSR-007-d + 20/2 326/12 |. - - - - 346/14
GVv-01-T
BBSR-007-¢ + 310/14 | 114/7 |- 313/16 | 393/22 | 155/7 |191/11| 1476/77
GVv-01-T
BBSR-007-a + - i i i i i i )
GVv-01-Z
BBSR-007-¢ + 231/9 | 205/10 |375/25 | 97/4 45/1 180/12 | 695/50| 1828/111
GVv-01-Y
BBSR-007-F + 221/9 206/6 |370/165 | 124/7 60/3 228/12|544/29| 1753/82
GVv-01-V
BBSR-007-C + 199/18 | . 20/2 341/27 | 92/4 352 | 82/4 | 769/57
GVv-01-T
SISV 434/18 | 164/2 [183/5 63/3 263/8 | 293/16|357/18| 1757/70
GVv-01-Z

95% 3T T | The hybrid BBSR-007-F + GVv-01-V

4 HHRI H IUST gl 39.68 W 82.95% @ drd oI, Sl
IR BT W 3T 2 |

HpR HITHAINR —007—TF + Sidrdi—o1—dr &

T 3R X BT AT AP Ule | Siefh FhR

FANTAJMR —007—3 + SAd—01—<r 7 faert®=

A1, fIeTA ST 3R Te B, Fhx

26 §T9TTHAANTR—007—-17 +

exhibited superiority in ash and crude fibre contents,
while hybrid BBSR-007-E + GVv-01-T in vitamin C,
vitamin D and crude fibre, hybrid BBSR-007-17 +
GVv-01-37 in protein, vitamin C, potassium,
manganese, zinc and selenium, hybrid BBSR-007-F +
GVv-01-Z in manganese, selenium. The SSI Vv-13-2-
23 exhibited highest level of protein, zinc and
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Fig 2.8 Morphological characteristics of the high yielding hybrid strains and the SSI

i 2.8: 3fSre SUS AT BRI Td TH.UH. TS DI ABIAIoThe fagudl

Hybrid
strain/SSI Photograph

BBSR-
007-F+
GVv-01-V

BBSR-007

BBSR-
007-E +
GVv-01-T

Vv-13-2-23
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BBSR-
007-17 +
GVv-01-37

BBSR-
007-E +
GVv-01-Y

BBSR-
007-F +
GVv-01-Z

GVv-01

S N

Sfididi—01—37 7 A&, faerfaie i1, refrgs, Hri, selenium. Parent strain BBSR-007 was superior in
SR SR Alfad,  3iR bR dIEITAsIR —007—Th, protein, vitamin D, potassium and Zinc. Another
ST —01—STs AT, Al ®1 A3 J8eR uTg parent strain GVv-01 was rich in potassium and
A aﬂiﬁ T GIATHEIIR —007 § WEH, faerfa= 9, selenium but poor in protein, manganese and zinc .
arefRd iR i d8aR o7 | U@ 3R Ugd A
ST —01 UICRRM IR Al H § §9g o
QAfhT IS, HIST QiR ST Bl
28 HIST H HH YT I |
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Table 2.12 Nutritional profile of latest hybrid strains and single spore isolates of V. volvacea

Tiferept 2.12 1. AR | TafdpRid AHRi Td TH.TH.3MS. 61 ¥ dedi & forv faweyor

Parameter 1 2 3 4 5 6 7 8
Protein (%) 31.23 39.78 | 32.78 | 45.46 30.1 42.57 | 29.22 | 36.45
Fat (%) 1.86 2.54 1.55 1.93 2.59 2.02 1.90 1.54
Crude fibre (%) 2.07 1.09 2.00 1.58 1.26 1.63 1.40 1.74
Ash (%) 10.95 10.53 | 9.32 10.34 10.08 10.32 | 8.58 9.34
Vitamin C mg/100 g 40.67 | 4233 | 52.35 | 4447 4297 | 46.76 | 44.83 | 43.13
Vitamin D ng/100 g 1098 1150.8| 1434.7, 708.1 926.7| 9527 | 9673 | 6074
Potassium (%) 3.7 4.0 3.6 3.4 4.0 3.9 3.5 3.7
Manganese (mg/kg) 13.48 16.27 14.46 18.87 11.53 22.64 | 14.45 | 22.46
Zinc (mg/kg) 56.76 84.61 60.82 83.63 59.58 | 72.89 | 56.51 | 67.10
Selenium (mg/kg) 0.18 0.23 0.20 0.27 0.26 0.31 0.24 0.26

1 - BBSR-007-F + GVv-01-V, 2 - BBSR-007, 3 - BBSR-007-E + GVv-01-T, 4 - Vv-13-2-23,5 - GVv-01, 6 -
BBSR-007-17 + GVv-01-37, 7 - BBSR-007-E + GVv-01-Y, 8 - BBSR-007-F + GVv-01-Z

ﬁmmﬁmgm

Shiitake Improvement:-

o WRHINGU— G, . N Hoar 4 4 35 e Iuwal
I forar T 59 9 16 IUWEl Hiord U 3R 13
IUNRT & SISTY] BTY BT Th [HaT T |
ABHEEG | IRIRSG 3R 3MUIfdd STl & AR R
RIS Cd <1 g1 T |

G FrHfIRad 1470 Tdat dISY] &I gy
T DMRO 623 (L1) : 130, DMRO 18 (L2) : 111, DMRO

Out of 35 shiitake strains procured from ICAR-
DMR culture bank, 16 strains fruited and spore
prints of only 13 strains could be collected.

The strains were evaluated for diversity on the basis
of morphometric, physiological and molecular data
and a phylogenetic tree was constructed

A total 1470 SSIs were isolated from following
strains: DMRO 623 (L1) : 130, DMRO 18 (L2) :

111, DMRO 327 (L3): 121, DMRO 329 (L4) : 150,
327(L3): 121, DMRO 329 (L4) : 150, DMRO 412 (L5) : 101, ) _
DMRO 25 (L6) : 133, DMRO 328 (L7) : 120, DMRO 34 (L8) - DMRO 412 (L5) : 101, DMRO 25 (L6) : 133,
130, DMRO 51 (L12) : 30, DMRO 20 (L13) : 101, DMRO 8 DMRO 328 (L7) : 120, DMRO 34 (L8) : 130,

(L14):111,DMRO 276 (L15): 111, DMRO 25 (L16): 121.
0.2% HIeC R FeIH WR G fhy 17 o
IR IS & I & folg I IR IR Ui &
Tl & & oIy dold deiaed & forg uxieror fasa
AT AT |
L3 & forRad TaUHaNS H ol deiaer Uil Ty
o] (DMRO 327) L3 — 5, L3 —11, L3 —26, L3 —28, L3
39, L3 —40, L3 —43, L3 — 44, L3 —45, L3 —47, L3
—49, L3 —52, L3 —60, L3 —64, L3 —65, L3 —66, L3
—72, 13 — 73, L3 — 76, L3 —78, L3 —89, L3 —96, L3
—113,L3 —117.
L4 & fa=ferRad TaUTas o dold deiaei Ui 7Y
o L4 (DMRO 329) L4 — 25, L4 —27, L4 —30, L4 —33,
L4 35, L4 — 43, L4 — 45, L4 — 47, L4 —52, L4 —61,
L4 —64, L4 — 70, L4 — 73, L4 — 77, L4 — 80, L4 —
81, L4 — 82, L4 —90, 19. L4 — 91, L4 —92, L4 —95,
L4 —96, L4 —99, L4 —101, L4 — 103, L4 — 106, L4
—106, L4 —107, L4 — 108, L4 — 111, L4 — 112.

DMRO 51 (L12) : 30, DMRO 20 (L13) : 101,
DMRO 8 (L14) : 111, DMRO 276 (L15) : 111,
DMRO25(L16): 121.

The spores were germinated on 0.2% malt extract
agar medium and tested for clamp connection to
ascertain their non-fertile nature for breeding
purpose.

Clamp connection was present in following SSIs of
L3 (DMRO 327) L3 -5, L3 -11, L3 -26, L3 -28,
L3-39,1L3-40,1.3-43,1.3-44,1.3-45,1.3-47,1L3 -
49,13 -52,L3-60, L3 -64, L3 -65, L3 -66, L3 -72,
L3-73,L3-76,1L3-78,L3-89,L3-96,L3-113,L3
-117.

Clamp connection was present in following SSIs of
L4 (DMRO 329) L4 — 25, L4 -27, L4 -30, L4 -33,
L4-35,1L4-43,1.4-45,14-47,1L4-52,L.4-61,L4 -
64,1L4-70,1L4-73,L4-77,L.4-80,L4-81,L4-82,
L4-90,19.1L4-91,1L4-92,1.4-95,1L4-96, 1.4 -99,
L4-101,L4-103,L4-106,L4-106,1L4-107,
L4-108,L4-111,L4-112.

The SSIs with clamp 29
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FoAY PR dTel Tebel IS BT SUINT SUS
3R I[OTaT & ADI & forq favam SIrgar, Safds {991 ety
BAF dTel Ydhel dISMY] BT Hh? TN & fory o

connection will be evaluated for yield and quality
parameters while the SSIs with No clamp
connections will be used for the hybridization
experiments.

SITQT |
— DMRO7
(s )
oM k05 1
7 —r .
—_ DMR0623
DMRO
DMRO3S
| — DMR0412 v
- DMRO331 ﬂx\\
/| pMRO1B
— DMRO37
—t_ DMRO119
__ DMR0327
DMRO328
DMRO23
DMRO 12
DMRO
OMROZ MR0329
—t{__ DMRO19
— DMRO411
— DMR022
" "DMRO

\_

3 29 - faft=1 demER W waeea ghg s R
ST fIPRT ST B IR W R ReAloiAfed < B1 fafor

|

a1 Hicad 91 faaersT  G¥l $1 SN B FY
AT ST ® ©9 H JIR fhar @ a1 | (S1iRse &
1R 1999—2002) ReoHfed faveyur & forg S
BRIGH BT ST B AfSpad qiRkiATS favawor
oo |

30

Fig. 2.9 Phylogenetic tree drawn using Radial
growth data on different media supplemented with
extracts of different substrates and downward
linear growth data on the same substrates. The data
matrix was prepared as quantitative dataset using
Winclada version 1.00.08 (copyright K Nixon 1999-
2002). Maximum parsimony analysis was done
using TNT programme for phylogenetic analysis
(Goloboff et al. 2008) using 1000 bootstrap
comparisons.



Clamp Connection absent in SSI L, -65 Clamp Connection absent in SSI L, -21

Fig. 2.10 Screening of SSI's for the presence of clamp connection

oI 2.10 TA.TH. 311E ¥ F9 BHeR B SuRAFT B fagemon
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(F1) A 3cUIGol
(B.) Crop Production

qeIgH

T G DI Wl B g @ie g9 T I
IR SR G & ST UIHTER BT STANT —
S GRIETOT H g IR SIRI KA & THYATH Bl 30%
T / S BT SUANT g & Y & TR H o
AT T, FRIFT & w9 H AERET B AS DA Bl
foram T o1 | SRR ST FSTTaT & AT 10 U HuRe off
G el bl ISR & oy 3regg= fHar T &k &
STAR # 10 T JAH 8 UfAPpfa & folt W Y | TdH
SUAR & ol T ¥ ( —3 3R A —11) BT gl
40 T / T BT SR R & {70 SRMATS fobar a7 o7 |
T o A A TR W BT HUCRYT JU =0T
SYAR # =19 2.96 (A IR &) A 3.67 H 30%
g gared & d/g BT 7, o N g emiine
OIYTER T o= oo Ao & ufcrenfua faar srar
211 T HURE & SET & [l §AYS I AN H
TR A b S 3348 FIHAV A, 3R HaH 71+7 2903
T 30% g, BT A H e G JURIE YIYER & A1
SIfCIRRITa H YT 13T |

Button Mushroom

Trial on use of button and oyster mushroom
spent substrate for compost making for button
mushroom cultivation:-

In this trial SMSs of button and oyster
mushroom were used @ 30% w/w in replacement of
wheat straw, keeping standard composition of
ingredients as the control treatment. Eighty bags (800
kg compost) each with 10 kg compost capacity with 8
replications of 10 bags each from each treatment were
kept for fruit body yield studies. For each treatment
two strains (U-3 and S-11) were used for evaluation
trial @40 bags/strain. The conversion ratio of wheat
straw to ready compost ranged between lowest 0of 2.96
in control (standard formulation) to highest of 3.67 in
30% wheat straw substituted with oyster mushroom
SMS without N balancing. The difference in cost
incurred towards the inputs for production of 1 ton of
compost varied from highest of Rs. 3348 in case of
control to lowest of Rs. 2903 in case of 30% wheat
straw substituted with button mushroom SMS.

Table 2.13 Composition of compounding mixture in different composting treatments with button

and oyster mushroom SMS

it 2.13 94 GH IR SN gH & Il @re SuaR ¥ ulRTe qiMieR &1 3o

Compost ingredients Quantity of composting ingredients (kg)
in different composting treatments
Treat-1 (control) Treat-2 Treat-3
Wheat straw 1400 490 490
Poultry manure 980 343 490
Wheat bran 210 73 5 105
Urea 21 7.4 10.5
Gypsum 56 28 )8
Spent mushroom compost
(at 60% moisture) = 380 340
N % in the beginning of the composting 1.59 1.65 1.83
Conversion rate (wheat straw to
ready compost) 2.96 3.45 3.67
Cost of inputs (Rs.)/ton of compost
output 3348 2903 3160




A= IU=Rl & |F IR @re &1 [ageyor
T (%), GIv=, faga =reldhdl, Bel Siesid ATgglol,
foaff=, Jeeot iR RIegErs arel & forg faram
AT T | A 19 Al | IR fby 17 @re 5 49
I S o | I8 SN IR de g & IfUfRTe
IR & 1T TR fhU 7 HURS H A WX OR (65.
67%) 2T | A= BUIe] & 4Ive AT Ush TER & aRTaR o
(7.41 ¥ 7.56) | 91 GHI TR UINHR & A1 TAR
HURE H TIga Aretendl Fad SATRT off 1! &I SU=RI
H gE oI UP Bl AT| TG Ufed, §ed g
3AfRTSE UINTER | 11 @1g ¥ 31fdre o | farfiae e
IS ge- AISH TAUHUT & WTg H 45.07% 39D
qTe ST g 3TUfRe UINTR 61 @Te § YTy 17 off |
ool a0 IuAR H 99 Af¥E o1, widid
TR R g 3MufiTe UiTgR 3R fr=or
JUAR H AT o |

IcAR-DMR ANNUAL REPORT-2016-17 [

The compost prepared with different
formulations was analyzed for moisture (%), pH,
electrical conductivity, total kjeldahl nitrogen, lignin,
cellulose and hemicelluloses contents. Moisture was
highest in compost prepared with standard
formulation. It was at same level (65.67%) in composts
prepared with SMS of oyster and button mushroom.
pH of different composts was also almost at par with
each other (7.41 to 7.56). Electrical conductivity was
highest in compost prepared with button mushroom
SMS. In rest two cases it was almost same. Nitrogen %
was also highest in compost prepared with button
mushroom SMS, followed by compost with oyster
mushroom SMS. Lignin content was highest of
45.07% 1in compost with button mushroom SMS,
followed by compost with oyster mushroom SMS.
Cellulose was highest in control treatment, while
hemicellulose in composts with oyster mushroom
SMS and control treatment

Table 2.14 Quality characteristics of the compost in different treatments

iferet : 2.14 AR H Rt @e Su=ri &) oA

Quality characteristics of compost in different treatments
Composts Moisture Nitrogen Hemicellul
istu PR 0 emicellulose
(%) pH EC (Ds/m) %) Lignin (%)| Cellulose (%) (%)
Treat-1 68.33 7.44 2.53 1.63 29.13 14.20 46.46
(control)
Treat-2 65.67 7.56 2.96 1.87 45.07 13.60 29.71
Treat-3 65.67 7.41 2.55 1.73 40.83 12.50 46.79

IR A8 DI BAA D 918 Gol G Bl bl IuSl A1
JTT—3TTT SUARI | IaA! & 18 T a1 &+
U—3 H <&l T | BTefifd, U —11 H g &l Uarar
FRIF0T 3R 9e1 g URIe UNr™IR & |1 30% 8,
DI Y B ORI aTell @WIe 9 a_1ER o1 | SN g
IR UINRIR & 1T IR @IE 1 gH &l USAR 349
q SUERI @I JolT # P | g Y IR
OIYTER R ¥ J —3 & AT IR W Bl BISH
3T Bt IR (ITH) I @S SYART H a_7aR o, g
A XA I | A T —11 H 3id Bl IR 99 gH
YFITE YINRIR & ST IR @16 H ) 96 &H graT
RIRI

The fruit body yield recorded for four weeks of
cropping reveals significantly at par yield in strain U-3
in different treatments. However in strain S-11 the fruit
body yield was at par in control and compost prepared
with substitution of 30% wheat straw with button
mushroom SMS. In compost prepared with oyster
mushroom SMS the fruit body yield was lower than
these two treatments. The mean fruit body wt. (g) was
at par in three compost treatments with two strains,
except of compost prepared with button mushroom
SMS and strain U-3. In case of strain S-11 the mean
fruit body wt. is also lowest in compost prepared with
button mushroom SMS.
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Table 2.15 Fruit body yield in different composting treatments with SMS substitution of button and

oyster mus

hroom

ATt 2.15 9 Td SN G & JURTE TMER | 991 IR @R STaRi 4 g B e

Fruit body yield (kg/q Nos. of fruit bodies/q Mean fruit body wt. (g)
compost) compost
Treatments
U-3 S-11 U-3 S-11 U-3 S-11

T-1 10.71 15.95 767 1159 13.96 13.77
T-2 10.47 15.02 831 1141 12.60 13.17
T-3 10.33 14.29 759 1053 13.61 13.57
CD 0.05 1.43 1.97 84.25 105.66 1.68 1.59

A TET—RTT UBR & HURCH H AIRGH o7
AT JeAgetT IAT FHAUT 5 HRA I 26 HRAN], 2016 &
9 oW MU | A9 hR © HURSH H &1 I D Bl
ST H 3 BT 9T DI WA BT Q@ T AR Fof el
ol # | AhHT Bd el @ G W <@ T4 |
U—3 o H Seaad HhH0T Giaerd o St SR J3r6Hd
TAUATY (35%) @ <11 TR BIAT &, S d1§ HI\d
fafr ¥ IR @R (20%) # UL 9T HIReH
TATATE (17.5%) & @I § IR 37 | OF —11 9 |
ITadH AHAY A A | 1 @1E (40%) H UrET
YT $9P 1€ HHIS gRT g HIRGH THUHUY WTg U
(37.5%) SR HTH HH TR FITHH TATHTH W@TE H
T 71T | A= SuERl § STaad ufierd dAhid e
DI Dol A=A G —3 ¥ # 3ifSex HeTRH TAYHTH (35.
63%) ¥ (IR W H U8 1, 39 915 AFG fafr 9
g WG H (33.69%) dUTATA dc-1 AYRGH UTAUATH
A IR @Tg 4 oY (19.15%) | 5= T —11 & A ¥,
HIRAH THUATY (26.81 31X 26.09%) X HURT H 7T

T o, §99 @ 916 AFS [Afe | 9911 @16 ¥ (19.70%) H
AT |

The mushroom bags from three different types
of composts were observed for the wet bubble disease
infection. The bags were observed for the numbers of
bags infected out of total bags in each treatment/strain
and numbers of infected fruit bodies out of total fruit
bodies harvested in two strains in three types of
composts. In strain U-3 highest percentage of bags
were infected in compost prepared with oyster
mushroom SMS (35%)), followed by compost prepared
with standard formulation (20%) and compost with
button mushroom SMS (17.5%). In strain S-11,
highest percentage of bags were infected in compost
from standard formulation (40%), followed by
compost with button mushroom SMS (37.5%) and
least in compost with oyster mushroom SMS. With
respect to total numbers of infected fruit bodies from
different treatments, highest percentage in strain U-3
was in compost prepared from Oyster mushroom SMS
(35.63%), followed by compost with standard
formulation (33.69%) and compost with button
mushroom SMS (19.15%). In case of strain S-11, the
percentage of infected fruit bodies was almost same in
composts from button and oyster mushroom SMS
(26.81 and 26.09%), followed by compost with
standard formulation (19.70%).
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Table 2.16 Wet bubble disease infection in mushroom bags with composts prepared with
SMS of different mushrooms and spawned with different strains

TfereT 2.16 a1 B IR AR A a1 Wie W, fafer=1 =i w Me gergen 471 &1 d@qu1 gl

Mushroom bags . .. 0
infected (%) Fruit bodies infected (Nos. and %)
Treatments U-3 S-11 U-3 S-11
Infected | Total Infected | Infected | Total Infected
fruit fruit fruit fruit fruit fruit
bodies bodies |bodies bodies bodies | bodies
(nos.) (nos.) | (%) (nos.) (nos.) | (%)
T-1 20 40 63 187 33.69 53 269 19.70
T-2 17.5 37.5 9 47 19.15 63 235 26.81
T-3 35 12.5 57 160 35.63 12 46 26.09

L.Evaluation of commercially available button
mushroom strains for their fruit body yield
potential

The ten potential high yielding strains available in
DMR culture bank were evaluated for their yield
potential on compost prepared with standard
formulation and by short method of composting. FYM
+ coir pith based steam pasteurized casing material was
used for casing the bags. Standard package of practices
were used for crop raising. Highest fruit body yield of
14.80 kg/100 kg compost was obtained from strain
465, followed by strain S-130 (14.70 kg). Strain S-11

1. 91 G & HaHTRIS ¥ 61 G hel Sedres o forg

SITHIR ok 9 H UG & AHIfdd Sed U
qTel SUNET BT eI A A A a1 @Wie 3R oY
fafr FARST gRT AR &Y T Wre R fhar A7 o7 |
UhdISUH  HRIR U MeRd WH UReTgss 31Nl
JFUT BT SYART 7 & (MRl & forv fham a7 o |
Yot & HFd Ubol bl SUIRT HAA STe & folv
o T o | ¢+ 465 W 14.80 fhal 100 fHUT @TE B
YTIR | UTd BY T3 ofl, 39D 91 Bl dI UGTaR TH
—130 (14.70 fhall) ¥ 3Ll W& | T4 T —11 7 A1 34

e AT B FH SUS BT W) AT | T DMR—03
1} JTfEHaH U <1 | Ui e 16T SUST dTel ¥AT
¥, I I G el YR S—130 H 15.32 T4 oI, IAD
91% ¥ DMR—03 ¥ 15.31 UTH, ¥ 465 ¥ 14.63 U
IR T TH —11H 14.54 U9 e |

also gave almost same level of yield as of these two
strains. Strain DMR-03 gave the fourth highest yield.
Amongst the best five yielding strains, the mean fruit
body wt. was highest 15.32 g in S-130, followed by
15.31 ginstrain DMR-03, 14.63 gin465 and 14.54 gin

strain S-11.

Table 2.17 Fruit body yield in different strains of button mushroom
Aiferdt 2.17 91 G & fafi=1 w1 &1 g= Bl S

Strains Yield (kg/100 kg No. of fruit bodies/100 | Mean fruit body wt.
compost) kg compost (2)
7215 6.80 481 14.13
Delta 9.48 671 14.12
7218 10.72 756 14.18
Le-1 10.97 797 13.76
Le-6 10.83 736 14.71
454 10.93 742 14.73
Bel-2 7.08 491 14.42
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Le 4 12.79 898 14.25
S-130 14.70 960 15.32
DMR-03 13.52 883 15.31
S-11 14.26 981 14.54
465 14.80 1012 14.63
CD 0.05 1.29 86.28 1.47

A% T & forg 24 Il H, Mem gege &

Out of 24 bags for each strain, lowest

ASHHOT BT TG HH UfAeTd TH —11 3R da1—2 & oo
H o7 | 39 918 T 465 (30.77%) aﬁ'ﬂﬁﬁﬁ —6 (33.
33%) ¥ o | Ifs g4 et ESES A Anid Wl Far
@ TfeTd @I < a1 HhiAd Bl B g9 HH gfaerd
TH —11 (23.1 9%), DMR-03 (28.57%) iR ¥ Seer (31.
25%) H U7 7T |

percentage of infection of wet bubble was in strains S-
11 and Bel-2 (29.17%). It was followed by strain 465
(30.77%) and strain Le-6 (33.33%). If we go by the
percentage of fruit bodies infected with wet bubble, the
lowest percentage of infected fruit bodies were from
strain S-11 (23.19%), followed by strain DMR-03
(28.57%) and strain Delta (31.25%).

Table 2.18 Wet bubble disease infection in different strains of white button mushroom

iferet 2.18 faftr=1 se=1 =1 A1 W e goagen I B AHH0I

Strains Infected mushroom| Infected fruit Total fruit Infected fruit
bags (%) bodies (nos.) bodies (nos.) bodies (%)
7215 54.17 46 145 31.72
Delta 41.67 30 96 31.25
7218 54.17 93 216 43.05
Le-1 83.33 156 398 39.20
Le-6 33.33 28 57 49.12
454 41.67 36 92 39.13
Bel-2 29.17 22 60 36.67
Le-4 41.67 45 114 39.47
S-130 45.83 51 125 40.80
DMR-03 50.00 20 70 28.57
S-11 29.17 16 69 23.19
465 30.77 12 33 36.36
Rrerd Shiitake mushroom

g
g g31Te IR RS 1 Tl & folg Sugar 3¢ o1 a4
RIeT® & Bal 35 T DI A6, UG AL
ey, e & S| §6 9 Ui foar T e
RS T g, YaTTeT METRT ISR UR 20 + 2° .37,
} WRIBT g9 &1 &THdT & MR WX fHar 77 o |
URIETOT BT TS 35 IJUWGT H ¥, 9 T 7 g Dbl TH W
G BT IATe (a1 3R g9 i &R, 91ed TSlgHl &
Tl 3R STST T &THdT BT AT gieror b 737 |
ATS AT 12T hddbollel fdbTd 3R 9 W B
Pabollel  [ddrd & A dT Bl
36 T 1, SEXUT TR ARIH H

Selection of promising strains of shiitake for
cultivation on wheat straw

Actotal no. of 35 strains of shiitake were obtained from
the gene bank of the ICAR-Directorate of Mushroom
Research, Solan. Preliminary screening was done to
test the ability of the strains to produce sporophores on
wheat straw based substrate at 20+2°C. Out of the 35
strains tested for initial fruiting, nine strains were
showed the fruiting on wheat straw and these nine
strains were further selected to test their growth rates,
profile of extracellular enzymes and yield potential.
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Mycelial growth studies

Mycelial growth ability of the nine strains was
studied on the wheat extract agar (WEA) medium;
wheat straw and substrate prepared by mixing wheat
straw and wheat bran in 4:1 ratio. The WEA medium
was prepared by boiling 50 g of wheat straw in a liter of
water, and decanted to collect the extract. The agar
powder was added @ 15g L' of the above extract and
then sterilized at 121°C for 90 minutes at 15psi
pressure. The mycelium disks (8 mm dia.) of different
strains pre-cultivated on malt extract agar medium
were inoculated into the petri dishes and incubated at
25+2°C. Radial growth rate (cm/day) was recorded by
measuring the diameter of the mycelia along with two
perpendicular axes. Linear growth rate was studied on
sterilized wheat straw and sterilized substrate. The
mycelial discs of uniform size of different strains were
inoculated in wheat straw filled in the glass tubes to the
equal length of 10 cm. Similarly, the grain spawn of
different strains was inoculated into the wheat straw
based substrate filled in pp bags @ 4% on wet weight
basis. The inoculated glass tubes and bags were kept
for incubation at 254+2°C and recorded the linear
growth rate (cm/day) of mycelia at every seven days
interval.

The radial growth rate of different strains on
WEA medium varied between 0.40 to 0.42 cm/day and
the linear growth rate ranged between 0.38 to 0.45
cm/day on wheat straw and 0.41 to 0.59 cm/day on
wheat straw based substrate. The radial and linear
growth rates of different strains on WEA medium and
on wheat straw was found non significant. However,
linear growth rate of different strains varied
significantly on substrate. Addition of wheat bran as a
source of nitrogen to the straw significantly increased
the mycelial growth rate of all the strains compared to
the un supplemented straw. The results are justifying
the stimulation effect of available nitrogen on
vegetative growth of fungal strains. The highest
growth rate was recorded in strain no. DMRO-327
(0.59 cm/day) followed by DMRO-34 (0.56 cm/day)
and DMRO-412 (0.54 cm/day).

As the risk of contamination is high at the early
growth stages, reduction in time required for complete
mycelial colonization is of prime importance while
choosing a specific strain for cultivation on straw. The
speed of initial mycelial colonization expedites the
further utilization of the substrate during the process of
solid state fermentation and decides the
adaptability of specific strain to the
given substrate. The correlations 37
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tested between the linear growth rate on substrate and
BE of different strains was found significant with the r
value of 0.752. This positive relation found between
speed of growth rate and yield potentiality supports the
above inference. Interestingly, the strains with quick
colonization rate took more no. of days for
fructification compared to slow growing strains. This
may be due to the maximum resource utilization by
quick growing strains by secreting the hydrolytic
enzymes for a longer period in the incubation phase
and in turn to express the optimum yield potentiality. In
light of the present data, it is considered that study of
growth rate on nitrogen supplemented wheat straw is a
good indication to establish the strain-substrate
compatibility.

Table 2.19 Mycelial growth rate of different strains of shiitake
et : 2.19 Rierd gw & faft=1 A A Fad oat faam =

Strain Radial growth | Linear growth | Linear growth
on WEA on on straw
medium (cm wheat straw based substrate
/ day) (cm/day) (cm/day)
DMRO -34 0.42 £0.00 0.40+0.04 0.56+0.01
DMRO -35 0.41 £0.01 0.38+0.03 0.41+0.03
DMRO -51 0.42 +0.01 0.42+0.01 0.49+0.01
DMRO -297 0.42+0.01 0.41+0.02 0.49+0.02
DMRO -327 0.42+0.01 0.45+0.01 0.59+0.02
DMRO -328 0.40+0.00 0.38+0.01 0.42+0.01
DMRO -330 0.42+0.00 0.41+0.01 0.45+0.01
DMRO -410 0.41+0.01 0.39+0.01 0.47+0.01
DMRO -412 0.41+0.00 0.45+0.03 0.54+0.03
CD NS NS 0.054
SE(m) 0.006 0.018 0.018
eI USITSH B! IfIfAieri &1 sreaas Study of extracellular enzyme activity
THATHRT IR e TorTgH FHhTe o Sampling and preparation of crude enzyme

Gl Ui T, SR & A1d T (AT 1), 14
fat (FL 2), 21fQT (T 3), 28 fa (T 4) SR

extract

A total number of five samples were drawn
from the incubation room at an interval of seven
(sample 1), 14 (sample 2), 21 (sample 3), 28
(sample 4) days from the date of spawning and the
last sample at the primordial formation stage (sample
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5). The substrate colonized by the mycelium of
different strains from each block at specified interval
was collected, homogenized, lyophilized and
powdered by mechanical grinding. The powder was
stored at 4°C till the assay. Crude enzyme extracts were
prepared by adding 1.0 g of powder to 10ml of
deionized water. The extract was filtered through
muslin cloth to remove the solids and cold centrifuged
at 12000 x g for 1 5min. Then the crude enzyme extracts
were used immediately for assays. The enzyme
activities of different strains was assayed in triplicate
and expressed as IU g defined as the amount of
enzyme producing 1pmol of product per min per g of
substrate extracted.

L.edodes being a white rot fungus produces
wide range of oxidases and hydrolases for degradation
and utilization of various lignocellulosic wastes. The
study of variations in these extra cellular enzyme
activities in individual strains at different growth
stages gives an insight into the role of enzymes in
bioconversion of the substrate. Despite of quantitative
variation in individual strains, the pattern of enzyme
secretion into the substrate followed the similar
fashion in all the strains. The activities of CMCase,
FPase and xylanase were found highest at the time of
primordial formation.

The activity of oxidase enzymes such
as laccase and MnP were found highest at 7 days of
spawning and later the enzyme activity declined. The
activity of VP was increased till the complete
colonization of substrate and reduced thereafter. But
laccase activity followed the descending trend from
spawn run stage to fruiting stage in all the strains.
Similarly, the activity of MnP was untraceable, once
the mycelium clearly established in the substrate.
Among the activity of cellulases, CMCase was found
highest followed by FPase and Xylanse at the time of
fruiting. CMCase, FPase and xylanase activities of all
the strains were followed two different peaks, one at
the initial stages of spawn run and another peak at the
time of primordial formation. The peak at initial stages
of spawn run may be due to the activities present in the
spawning material and then the activities gradually
reached a plateau with the progression of colonization.
The second peak was corresponded with the primordial
formation stage. This raise in enzyme activity at
fruiting is an indication of ability of the strains to
utilize the water soluble carbohydrates for fruit body
formation. Even though, the correlation between the
enzyme activities and biological efficiency of different
strains were found non significant, the activity of
cellulases was significantly greater
in high yielding strains than in the 39
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Fig. 2.11 Extracellular enzyme activity of various shiitake strains at different growth stages.
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strains with low yields. The activity of CMCase and
xylanase were significantly highest in strain no
DMRO-327 which was also recorded highest BE of
60.23%. These results are clearly indicating the role of
cellulases activities at fruiting and in turn increasing
the productivity of shiitake in cellulose rich substrates.

Cultivation trial

The substrate required for cultivation trials was
prepared by mixing wheat straw (chopped into 4-6 cm
size), wheat bran and gypsum in the ratio 0f 80:19:1 on
dry weight basis. Moisture content of the substrate was
adjusted at 66%. One kg of the substrate filled in the
double PP bags and sterilized in autoclave at 121°C
temperature and 15 psi pressure for two hours. The
spawn of different strains prepared on wheat grain was
inoculated @ 4% on wet weight basis under aseptic
conditions. Nine blocks were prepared for each strain
and kept for incubation at 25+2°C. Once the bump
formation appears on the surface of the substrate, the
pp bags were peeled off and completely colonized
blocks were dipped in the ice cold water (4-6°C) for 10
min as a shock treatment to induce fruiting. The cold
water treated blocks were transferred to the cropping
room for fructification and productivity evaluation.
The temperature and relative humidity were
maintained at 20+2°C and 85+5%, respectively for
fruiting. The matured fruit bodies were harvested
before unveiling the cap and yield was expressed in
terms of biological efficiency (BE) as per cent weight
of fresh mushrooms per dry weight of the substrate.
Five randomly selected unopened fruiting bodies of
each strain were selected and the morphometric
observations viz., individual fruit body weight, pileus
thickness, pileus diameter and stalk length were
recorded.

The data recorded from two continuous cultivation
trials on productivity of different strains of shiitake on
wheat straw is presented. For moderate productivity of
shiitake strains, it requires more than three months pre
harvest period on saw dust. But, the average time
recorded for first harvest on straw based substrate is
lesser than 88 days. In the present study the data clearly
showed the reduction in time required for completion
of cropping cycle by growing shiitake on enriched
wheat straw. This faster growth and early fruiting in
straw based substrate is because of the presence of
higher amounts of easily available cellulose and
hemicelluloses compounds in the straw cell wall
compared to the wood substrate.

41
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Table 2.20 Productivity of different strains of shiitake on wheat straw based substrate

wiferet 2.20 Ried gw & fafim= wH1 &) 1g & @ W SAEdHl

Total yield (g)

IP Days for
Strain ~ (No.ofdays first harvest Trial -1 Trial-2 Mean BE (%) PP PR

DMRO -34 92.00 99.33 150.58 +37.25 [130.70+11.22 | 140.64+24.20 ab | 41.88+7.24 ab | 103.33 |0.44£0.11 ab
DMRO -35 70.66 83.33 32.37+6.97 4332 +£7.21 37.84+7.07 b 11.2442.10 b 101.33 {0.10+0.02 b
DMRO -51 76.33 88.00 44.03+6.12  |49.08 £8.66 46.56+1.86 b 13.84+0.53 b 92.00 |0.14+0.02 b
DMRO -297 66.33 75.33 40.25 £4.55 50.22 £15.70 | 45.24+5.80 b 13.44+1.69 b 79.33 [0.15+£0.02 b
DMRO -327 84.00 91.17 211.10£11.38 [193.54 £13.98 | 202.32+12.59a | 60.23+3.74 a 95.17 [0.67£0.03 a
DMRO -328 89.67 98.00 81.94+16.56 |74.46+18.89 | 78.20£15.99ab | 23.28+4.75ab | 102.00 |0.24+0.05 ab
DMRO -330 74.66 82.50 34.10 £3.86 66.30+22.65 | 50.20£12.97 b 14.88+3.82b 96.00 [0.11+0.01 b
DMRO -410 67.33 76.67 71.02 £5.30 115.81 £43.69 | 93.42+£19.25ab | 27.72+£5.64ab | 99.00 |0.22+0.02 ab
DMRO 412 | 87.00 95.00 | 152751887 |127.87 42444 | 1403122079 ab | 41.7946.17ab | 80.67 |0.57+0.07 ab
CD 7.72 5.06 27.00 38.36 27.88 8.27 4.15 10.09

SE(m) 2.55 167 [893 12.68 9.22 274 137 (003

Means =+ standard deviation for three replicates, when followed by the same letters, the means were not
significantly different (p=0.05)
IP -Incubation Period (time needed for primordial appearance)

PP- Production Period (time from spawning to the last harvest of fruit bodies)

PR-Production Rate (BE/no. of days from spawning to last harvest)
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Fig. 2.12 Growing of shiitake on wheat straw based substrate
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In both the trials, only one flush was harvested
in all the strains and no further yield response was
noticed with the subsequent cold shock treatments.
The fresh mushroom yields of different strains ranged
from 37.84 g to 202.32 g per one kg of wet substrate.
The highest yield was recorded with DMRO- 327 with
a pooled mean yield value of 202.32 g per kg of wet
substrate followed by DMRO-34 (130.70g) and
DMRO-412 (140.31g). Based on the total biological
yield, the strains were grouped into three categories by
using the Duncan's comparison test. DMRO-327 was
grouped as high yielding strain and DMRO-34, 412,
410, 328 were grouped as strains with medium yield
potential and DMRO-35, 51, 297, 330 grouped as low
yielding strains. The strainno DMRO-327 was showed
BE of 60.23% with the production rate of 0.67. The
strains with medium yield potentiality expressed the
average BE 0f 33.67% with the production rate 0 0.37.
The mean BE of strains grouped under low yield
potential was 13.35% with a productionrate of <0.13 .

By considering the speed of initial colonization and BE
of the strain no. DMRO-327, 34 and 412, they were
further selected to grow on pasteurized substrate in
block technology. The production kinetics also
interprets the relation between incubation period and
yield levels. The strains categorized as low yield
potential, took an average period of 82.29 days for first
harvest, whereas high and medium yielding strains
took an average period of 92 days for first harvest.
From the present data it can be inferred that, longer
incubation period is required for better productivity in
high yielding strains. These significant variations
among the strains illustrate the specific relation
between genotype and substrate.

Morphometric observations

The yield attributing factors such as average fruit body
weight and thickness of pilues are varying
significantly among different strains (Table 3). Strain
no DMRO-327 was showed significantly maximum
fruit body weight (48.58¢g) followed by DMRO-328
(38.21g). The thickness of the pileus which is the
essential physical quality parameter for drying and
fresh market was found highest in DMRO-
327(16.33mm) followed by strain no DMRO-328
(15.33mm) and DMRO-51(14.33mm). Based on the
thickness of pileus the strains were segregated into
three grades such as G, > 15 mm thickness, G, — 10 to
15 mm and G, - <10 mm thickness.
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Table 2.21 Physical quality attributes of different shiitake strains grown on wheat straw based substrate

AP, 2.21 IR & [ R STfed e g & It w1 6 Wit Jorac

Average fruit
body weight Pileus thick ness Pileus diameter  Stipe length
Strain (2) (mm) (cm) (cm)
DMRO -34 25.354+5.86 13.00+0.57 8.73+£1.01 6.13+1.00
DMRO -35 21.90+4.06 12.67+0.88 7.37+0.21 5.07+1.07
DMRO -51 21.61+7.23 14.33+1.86 8.23+0.51 3.70+0.10
DMRO -297 19.66+3.49 13.67+0.33 7.57+0.55 3.40+0.35
DMRO -327  48.58+16.58 16.33+0.882 9.70+1.42 5.93+0.46
DMRO -328 38.21+£16.67 15.33+0.58 8.67+2.24 5.70+0.78
DMRO -330  23.34+5.70 12.33+1.20 7.97+0.49 4.97+0.21
DMRO 410  23.15+9.39 11.83+0.44 8.80+1.74 4.60+0.10
DMRO 412 20.78+0.79 9.50+0.29 8.93+2.69 4.37+1.25
CD 17.24 2.68 NS 1.24
SE(m) 5.70 0.89 0.87 0.41
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AT IR Y& TS & AMER R 3% / AT Wi
e f&ar mar | sAfRjeics 71 @l

25 + 2 ST Afewad W HHRIA
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This grouping of strains based on quality attributes
further helps in the breeding work to develop
strains adapted to straw based substrate with ideal
quality. The fruit bodies from strain no DMRO-
327 and 328 were categorized under G,. The yield
levels of DMRO-412 are comparatively good but
the quality of the fruit bodies is inferior and graded
in the scale of G,. The results pertaining to the
pileus diameter of different strains were found non
significant. However, the study on correlation
between the stalk length to pileus diameter ratio
and average fruit body weight showed that higher
the stipe length lesser the weight of fruit body.

Cultivation of Pleurotus eryngii (Kabul
Dhingri)

The production technology of Pleurotus eryngii on
saw dust based substrate supplemented with
organic nitrogen materials has been standardized
at ICAR-DMR, Solan. The substrate required for
cultivation was prepared by wetting the sawdust
thoroughly in water for 16-18 hours. After wetting
20% of wheat bran was added in the substrate and
mixed thoroughly. Two kg of wet substrate was
filled in each polypropylene bag (8x16"). The bags
were plugged with non-absorbent cotton by
inserting polypropylene ring at the mouth of bags.
The filled bags were sterilized in autoclave for 90-
120 min at 22 psi pressure. After the sterilization,
the bags were cooled down to room temperature
and they were inoculated with wheat grain based
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spawn (@ 3% on dry weight basis. Inoculated bags were
incubated at 254+2°C. Spawn run was completed in 15-
20 days. After the completion of spawn run PP bags
were removed. Blocks were then placed in the
cropping room at a temperature of 10-15°C and relative
humidity of 80-85% was maintained. Light (800-1000
lux) was provided for five hours daily for optimum
development of fruiting bodies. Pin heads started
developing 5-7 days after removing the bags. Matured
fruit bodies were harvested 3-4 days after pinning.
Biological efficiency of 30% was recorded in the initial
trial.

Fig 2.12 Cultivation trials of king oyster mushroom using sawdust based substrate
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Fig 2.13 Fruiting of Cordyceps in artificial media
Rt 2.13 HHM A1eTH R FIEE F B

In vitro cultivation of Cordyceps militaris

Cordyceps militaris was successfully cultivated under
in vitro conditions using modified Malt Extract
Medium. For induction of fruiting a temperature range
of 18-22°C along with 8 hrs light period was provided.
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(31). BACT I
(C) Crop Protection
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Validation trials on IPM in mushrooms

Several trials were conducted to validate the
integrated approach for the management of wet bubble
diseases, mushrooms flies and developed an integrated
strategy as follows.

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

Evaluation of two bacterial isolates for
management of wet bubble disease

Two bacterial isolates viz. B-9 and B-18 were
tested individually as well as in combination for the
management of wet bubble disease. Disease
inoculums was added in the pasteurized casing along
with the bacterial isolates and incubated for 10 days at
25°C temperature. Treated casing material was applied
on fully spawn run bags. Partial control of disease was
recorded where both the bacteria was added.

Effect of different concentration of neem kavach on
Mpycogone perniciosa

Five different concentrations of neem kavach
was tested against M. perniciosa under in vitro
conditions. At 3% concentration complete inhibition
of mycelia growth was recorded.
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(7). BACIlcdR dienidibl /| u9d A ddéelol
(D) Post Harvest Management
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Mushroom is nutritionally rich but highly
perishable crop owing to its respiration rate and
moisture content. Because of high respiration rate and
moisture content, the mushrooms are spoiled very fast
restricting their supply and availability at the distant
places and markets. The production and productivity of
mushroom is increasing every year but to maintain the
supply for a longer duration the postharvest spoilage is
to be checked so that it reaches to maximum consumers
at the places where it is not grown. The mushroom
growers are reluctant to increase the production as the
shelf life of their produce is very low forcing them to
sale it at minimum prices.

To restrict the postharvest spoilage and
increasing the shelf life of mushroom an experiment
was conducted at ambient (20-22°C) and low
temperature (4-6°C) having button (Agaricus
bisporus), oyster mushroom (Pleurotus sp.) and paddy
straw mushroom (Volvariella volvacea) at ICAR-
Directorate of Mushroom Research, Solan during
2016. The mushrooms were packed in low density
polyethylene and polypropylene bags (150 gauge) of
different (200, 400, 600, 800 and 1000 gm) capacities.
The physico-chemical, bio-chemical and sensory
quality parameters of all the treatments were recorded
atdifferent intervals.

A significant difference among the physico-
chemical characters of the mushrooms were recorded
because of their shape and genetic make-up. There was
a significant reduction in all the parameters like
moisture, weight and total antioxidants with
advancement of storage period both at ambient and low
temperature but the changes were very fast at ambient
conditions during 5 days storage. Among the different
mushrooms button mushroom recorded the highest
storage shelf life of 18 days at low temperature which
was only 3 days at ambient conditions. The oyster and
paddy straw mushrooms were found to have shelf life
of 6 and 6 days at low temperature and 2 and 1 day at
ambient temperature respectively. In the sensory
evaluation, it was found that the colour, shape, flavour
and overall acceptability of the mushrooms reduced
significantly during 5 days storage in polyethylene
bags at ambient and low temperature . The reduction
was more at ambient compared to low temperature.
Among the packing quantity 400 gm of button
mushroom in polyethylene and 200 gm each of oyster
and paddy straw mushroom were found optimum.

In the packing material, polyethylene bags had an
edge over the polypropylene bags.
47
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The study concluded that the shelflife of highly
perishable mushrooms may be enhanced substantially
if they are packed in polyethylene bags of optimum
quantity (400 gm in button mushroom and 200 gm each
of oyster and paddy straw mushroom) and stored at low
temperature (4-6°C).

Training on post-harvest management of
mushrooms

Product specific hands training programmes
were organized to the farmers, farm women and
entrepreneurs on the preparation of various value
added products from mushrooms such as pickles,
soups, cakes, biscuits and candies. Three such trainings
were imparted during the reporting period.

Fig 2.18 Training on preparation of value added products from mushrooms
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3. UlaN Pl sxdidur
(3.) Transfer of Technology

mfoTa ufReror wrimH Training programmes conducted
Y 2016—17 & IR FQemed 7 Hi A During 2016-17, the Directorate organized
&% / o9 BN fwafdenrem @ fHami, Saffi,  eleven on-campus and off-campus training

RN} 3R I & oy WRE fAeemery uR¥R programmes (Details in Table) for farmers,

¥ 3R fAeomery & 91e} ufldiequr HrRishH GUEER T farmwomen, entrepreneurs, officers and scientists

fqa=oT) BT AT foba | of KVKs/SAUs.
Table 3.1. List of training programmes organized by the ICAR-Directorate of Mushroom Research,
Solan (HP)
ifer 3.1 WG 3G U. — . 3. 1. g1 smafora uftneron srieHi o =
. _ Number of | Course Director
Sr. No. | Topic and venue of the Training Date trainees hnl (Cam e
1 Sponsored training on mushroom 11-14 20
cultivation technology for farmers and April Dr. V. P. Sharma
farm women of Meghalaya at ICAR- 2016 Dr. Mahantesh Shirur
DMR, (sponsored by Government of
Meghalaya).
2 Training on mushroom cultivation 21-30 April 56 Dr. O. P. Ahlawat
technology for entrepreneurs- | 2016 Ms. Mamta Gupta
3 Training on mushroom cultivation 12-18 May, Dr. SatishKumar
technology for farmers- I 2016 68 Mr. Sudheer Kumar Annepu
4 Training programme on mushroom ‘
cultivation technology under Tribal 28-30 Dr. Mahantesh Shirur
Sub Plan (TSP) for farmers and June 20
farmwomen from Kinnaur 2016.
5 Training on mushroom cultivation 14-20 July I Dr. Satish Kumar
technology for scientists and SMSs of | 2016 Dz Tvlalemtedn Satau
KVK and SAUs.
6 Training under TSP at AICRP 29-31 41 Dr. V. P. Sharma
Samastipur, RAU, PUSA, Bihar. August 2016. Dr. Mahantesh Shirur
7 Individual training programme under 7-10 Sep. 3 )
NEH for residents of North Eastern States.| 2016 Dr. Mahantesh Shirur
8 Training on mushroom cultivation 22-28 Sep. 53 Dr. Mahantesh Shirur
technology for farmers- I1 2016 Mr. Sudheer Kumar Annepu
9 Training programme under TSP at 15-19 Dr. Shwet Kamal
ICAR-Research Complex for Eastern | \oy 2016 30 Dr. Mahantesh Shirur
Region, Ranchi Centre from
10 Training on mushroom cultivation 21-30 53 Dr. R. C. Upadhyay
technology for entrepreneurs — I1 Nov. 2016 Dr. Mahantesh Shirur
11| echnology for esidents of Nort Eastern | 3, | Dr Satish Kumar
Dec. 2016 i
States under NEH at Dimapur, Nagaland. c¢ I, bilplszmizsin Llnimrn
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Training on mushroom cultivation 7-9 March 30 Dr. Satish Kumar
technology for tribals of Rajasthan 2017 Dr. Mahantesh Shirur
under TSP at MPUAT, Udaipur
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Fig 3.1 Interaction with the participants during the training programme
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Fig 3.2 Practical demonstration of substrate preparation during the training programme
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Training programmes and achievements under
TSP and NEH

* A spawn laboratory has been set up at Krishi
Vigyan Kendra, West Singhbhum, Jharkhand under
TSP. The spawn lab is established with an intention
to cater to the demand for spawn from tribal people
in Jharkhand state.

* Training for tribal people from Kinnaur (HP) was
conducted at ICAR-Directorate of Mushroom
Research, Chambaghat, Solan (HP) from 27-31
June 2016. Total 22 tribal farmers participated from
Kinnaur district (H.P). The machinery required for
crop management was distributed to the farmers
attending the training programme. A complete set of
literature of ICAR-DMR, Solan was also given to
the trainees.

e Training on mushroom cultivation technology for
tribals of Bihar State was conducted from 27-30
August 2016. Total 41 farmers attended the
training. A complete set of literature of ICAR-
DMR, Solan was given to the trainees.

¢ Training on mushroom cultivation technology for
tribal people from Jharkhand state was organised at
ICAR-RCER, Ranchi centre from 15-19 November
2016. Totally 30 participants attended the training.
Similarly, training under TSP was organized at
Maharana Pratap University of Agriculture and
Technology, Udaipur from 07-09 March 2017,
where 30 participants were trained and the small
hand sprayers required for crop management in the
mushroom growing rooms were distributed to the
women attending the training programme.

NEH

* A training programme on mushroom cultivation
technology for the residents of North Eastern States
was conducted at ICAR-Research Centre,
Medziphema, Nagaland. Two batches of individual
training programmes were organized at ICAR-
DMR, in September 2016 and March 2017.

Mushroom Mela-2016

One day Mushroom Mela was organized on 10"
September, 2016 as a flagship activity of the
Directorate. It was inaugurated by Dr. Hari Chand
Sharma, Hon'ble Vice Chancellor of Dr.Y.S. Parmar
University of Horticulture & Forestry, Nauni, Solan
(HP). Dr. S.K. Chakravarty, Director, ICAR-Central
Potato Research Institute, Shimla (HP) was the Guest
of Honour. It was attended by about 1000 farmers,
farmwomen, mushroom growers, researchers,
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extension workers and businessmen from various
states viz, Himachal Pradesh, Haryana, Punjab,
Odisha, Maharashtra, Rajasthan, Andhra Pradesh,
Delhi, Karnataka, Assam, Bihar, Kerala, Tamil Nadu.
The representatives from 18 different states of India
attended the mela.

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

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

In the afternoon session of Mushroom Mela, a Kisan
Goshthi was held to answer the problems in mushroom
cultivation faced by mushroom growers. The problems
raised by mushroom growers and farmers were replied
by panel of experts in a very systematic manner.

During the Mushroom Mela, the directorate
awarded five (5) progressive/ innovative mushroom
growers for adopting innovative practices in
mushroom cultivation on larger scale and mobilizing
other farmers to adopt mushroom cultivation as source
of income. The five farmers mentioned below were
selected across India.




I (CARDMR ANNUAL REPORT-2016-17
.Pf i . ™~ = 1 o« -l

Fig 3.3 Distinguished guest visiting exhibition
during Mushroom Mela 2016

o 3.3 —faRre sifafar = wreTew Wem 2016 & SRM
YSTH1 &1 SgdTeA fhan
D Syt
AN feem wrea

JA faer Iad — STIRRES &
et R 3 s

el g Sared € |
HHATI—GF AL %
fRcemer & 2014 # Safal L

& fou #Irew  S@reH
qdb-ildh TR UM oY @ e _
qre, S| 9Y B SRIF e '
aﬁéﬁﬁsﬁ?mq&aﬁ@?ﬁzﬁaﬂﬁeﬁl
SId] TR Thly AT Hhed IaA H 350 fdal
AIHH  SATET HRAT 2 |

TTGATe 3R TBIGA D Wl Ud &l gARdl H g
SATEH & AlSd B WITUAT I I9d] Bfd U AR
el & Y I 88 © | B9 3Tl 3R A1 Aefd
"qered AR @ AW W ST WAl © | Uedel 3R
YTE] SHTR AR I PR IR ITREGS |
Tl b & SD TATAT Bl ARSI TRAT Bl T
=

AN T qi
J BT g I IRA (IERIGH) H A
Y IATedl H W T & T2l 9gd & bF aHg H
Yr IATGHT H @I 1fid &1 & | 3= BIC UAM
WW@—cﬁ%wﬁq&[W s fohar o
S @ IS U ardraRer RIf

54

Fig 3.4 Felicitation of progressive mushroom
growers during the National Mushroom Mela 2016
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Achievements of growers felicitated with “Prog-
-ressive Mushroom Grower” award

Ms. Divya Rawat

Ms Divya Rawat - a progressive grower from
Dehradun district of Uttrakhand. After taking training
on Mushroom production technology for
entrepreneurs from ICAR-DMR, Solan in 2014, she
started cultivating white button, oyster and milky
mushrooms round the year. Her mushroom unit
Sowmya Foods presently produces 350 kg mushroom a
day.

Her initiative of promoting mushroom
production in empty damaged buildings of Garhwal
and Dehradun in setting up successful business model
in Dehradun for production have bought her
recognition as social entrepreneur.

Hard work together with determination to do
something different bore fruits. Today she has earned
the sobriquet of "Mushroom Lady" of Uttarakhand.
Her efforts to provide direct and indirect employment
to number of people and stopping the migration in
Uttarakhand are praiseworthy.

Ms. Hiresha Verma

Ms. Hiresha Verma is one of the successful
mushroom growers in North India (Dehradun) who
has carved a niche for himself in a very short span of
time. What started as a small scale seasonal cultivation
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has turned into a state of the art environment controlled
mushroom unit. At present, her mushroom production
unit 'Hanzen International farm' is producing 500 Kg of
fresh mushrooms per day.

Besides her mushroom entrepreneurship, she has
trained many farmers who are cultivating mushrooms
in Uttrakhand. Her earnestness to help farmers to
increase their income and providing handful
employment opportunities to the youth have received
much adulation in her region.

Mr. Shrikar Kulkarni and Mr. Jayatheerth Kulkarni

Kulkarni farm fresh family is involved in
agriculture for generations in their native village-
Tigadi in Belagavi district of Karnataka. The new
generation brothers of the Kulkarni family; Mr Satish,
Mr Shrikar and Mr Jayatheerth ventured into
mushroom cultivation to set the example for an ideal
agri-business entrepreneurship.

The most meticulously designed environment
controlled unit of the Kulkarni farm fresh is the largest
mushroom production unit in Karnataka producing
nearly 500 tonnes of fresh mushroom per annum. The
unit has set an example with their efficient production
system, spent mushroom substrate disposal and
marketing chain management.

Mr. C Vijayan

VG Mushroom is one of the most popular
manufactures, exporters and suppliers of wide array of
Mushroom Products in Southern India. The proud
owner of the VG mushroom unit Mr. C Vijayan started
VG Mushroom culture farm at Kamalapuram, Salem
with initial production 10 Kg fresh oyster mushroom
per day. Subsequently he added milky mushroom
production facility and spawn production to VG
mushroom unit.

At present VG Mushroom production unit
produces more than 250 tonnes of fresh mushroom per
annum. Besides his successful mushroom cultivation
entrepreneurship, he has guided many small
mushroom growers to make their livelihood. He also
supplies quality spawn among the growers from the
spawn production facility of the VG mushroom.
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Mr. Ajaya Kumar Prusty

Mr. Ajaya Kumar Prusty, he has been a successful
mushroom grower since 1991. At present, his
mushroom unit is producing 100 Kg each fresh oyster
mushroom and paddy straw mushroom per day. The
mushroom production unit of Mr. Prusty houses one
well maintained state of the art spawn unit and
mushroom production facility at village Indipur of
Dhenkanal in the State of Odisha. He is actively
associated in developing different mushroom farms
involving young entrepreneurs and women self help
groups in different villages of Dhenkanal district.

At present, his innovative marketing approach of
marketing through a mobile van with cooling facilities
has enabled him to deliver his mushrooms to
consumers across the State. Besides, he has
popularized many post harvest products on
mushrooms through value addition.

Participation in national/state level exhibitions

The ICAR-Directorate of Mushroom
Research, Solan (HP) participates regularly in
exhibitions, science fairs to promote the mushroom
cultivation and spread the information about
mushroom cultivation, consumption among the
farmers, entrepreneurs and the general public.
Distribution of free literature, sale of priced
publications, information dissemination about the
services offered by the [CAR- DMR are undertaken in
these outreach extension activities. The ICAR- DMR,
Solan participated in the following exhibitions/
demonstrations in the year 2016-17.

Table 3.2 Participation in national/state level exhibitions by ICAR-DMR, Solan
ifert 3.2 M1.&. 3. 9. —. 3717 . e g1 I Td I8 W/R 6 Y=l 4 9riar)

SL. Name of the Event participated Date Place
No
1. Kisan mela and fair on at 21-22 May 2016 Piplughat and
Piplughat and Devla, Tehsil Sunni, Deola, Tehsil Sunni,
District Shimla during the gram District Shimla (HP)
sabha jagarukta abhiyan
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2 Participated in the Kisan Mela 3-4™ June 2016 Solan (HP).
Exhibition organized by Divya
Himachal.

3. Agriculture fair and exhibition 03 November 2016 | Basal Panchayat,

District: Solan (HP)

4. Krishi Khumb at Northern Zone 28530t Muzzaffarnagar.
Krishi Mela , Organized by ICAR | November 2016
ITFSR, Modipuram.

5. Regional kisan goshthi and 22 February 2017 Nanava and Deoli
demonstration on mushroom village, District
cultivation technology Bilaspur (HP)

6 Krishi Unnati Mela —2016 15-17 March 2017 ICAR-IARI, P USA

Campus, New Delhi
 CRIICK RN GRS E Mera Gaon, Mera Gaurav Scheme.
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'Mera Gaon Mera Gaurav' scheme launched by
Hon'ble Prime Minister during the 87" Foundation day
of ICAR stipulate all the scientists to adopt the villages
and remain in touch with farmers of the adopted
villages to hasten the lab to land process. To implement
the scheme from the ICAR-Directorate of Mushroom
Research, two teams were constituted consisting 4
scientists in each team. Twelve villages around Solan
were identified for implementation of the scheme.

Monthly wvisits, goshthis, meetings were
conducted in different villages to identify the general
and agriculture related problems of the farmers and
offer solutions by consulting with the experts. The
experts from KVK Kandaghat were involved during
special meetings and goshtis under the scheme.

Demonstration and training on mushroom
cultivation at Nanava panchayat.

One day demonstration and training camp was
orgnaised by the ICAR-Directorate of Mushroom
Research, Solan (HP) at Nanava and Dewli village of
district Bilaspur (HP) on 22" February 2017. More than
200 farmers, farmwomen, and youth attended the
mushroom demonstration and training. An exhibition
and demonstration was also arranged for the benefit of
visitors. Sh. Suresh Chandel was the chief guest of the
function. In the inaugural session, the Director briefed
about the importance of concentrating the cultivation
of tropical mushrooms in the region and the efforts of
the Directorate for spreading the know-how on
mushroom cultivation technology and promote the
mushroom consumption among the people. Sh. Suresh
Chandel thanked and appreciated the efforts of the
Directorate in this direction. Dr.

Satish Kumar, Dr. Yogesh 57
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Gautam and Dr. Mahantesh Shirur delivered lectures
on different mushrooms and their growing
technologies for the gathering and the demonstration
of' some mushrooms was shown to the farmers.

During the event, a kisan goshthi was also held
in which the farmers, farmwomen and entrepreneurs
discussed with the scientists from DMR about the
problems they frequently encountered during the
mushroom cultivation. The Director, ICAR-DMR,
Solan assured that, DMR will extend maximum
possible help to promote mushroom cultivation in the
region.

Imparting training on mushroom
cultivation technology through digital content:
Capacity development workshop for master
trainers.

The ICAR-Directorate of Mushroom Research
located at Solan (HP) in its endeavour to address the
capacity building on mushroom production aspects for
scientists and Subject matter specialists (SMS) of
KVKs and line department organized a three day
workshop on “Imparting training on mushroom
cultivation technology through digital content” from
22-24 March 2017.

Design and teaching methods

Thirteen participants selected from KVKs, Line
departments, AICRP (Mushroom) centers and 17
scientists and technical staff from ICAR-DMR, Solan
participated in the workshop. The workshop was
divided into three modules; 1. Cultivation and crop
management of different edible mushrooms 2. Crop
protection and 3. Value addition/post-harvest
technology in mushrooms. Eight technology
documentaries (TD) on oyster mushroom, milky
mushroom, paddy straw mushroom, button
mushroom, shiitake mushroom, spawn production,
seasonal mushroom growing and mushroom recipes
prepared at [ICAR-DMR were the focal component of
the workshop interspersed with hands on skill teaching
(HOST), small group presentation (SGP),
demonstrations (DEMO), expert talks (ET) and group
discussions (GD).
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Table 3.3 Design of the workshop and the teaching methods used.
AMfeIdT 3.3 BRI BT wUIBA Td SYAN 61 7141 FRieqor faferm

Workshop Topics Teaching
segments methods used
Cultivation and | Spawn production technology TD, HOST,
crop SGP
management of | Cultivation technology of tropical mushrooms TD, DEMO,
different (Pleurotus, Calocybe and Volvariella) SGP
mushrooms Cultivation of white button mushroom (Agaricus) in TD, DEMO,
natural conditions and environment controlled units SGP, ET
Cultivation technology of medicinal mushrooms TD, HOST,
(Lentinula) DEMO, SGP
Crop Management of pests, diseases and abiotic disorders in ET, GD
protection edible mushrooms
Post-harvest Post-harvest technology and value addition in TD, ET,
management mushrooms DEMO,
FTITTN & 9§ o gffir @) feogohy Feedback by some participants about the
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workshop:

Dr. Pankaj Sood, Programme Coordinator, KVK

Sundernagar (HP)

KVKs serves as the windows for many of
technologies and information generated by NARS.
KVKs are at the forefront in disseminating the
knowledge to farmers and entrepreneurs on mushroom
cultivation through their training programmes. After
three days in this workshop, I feel more confident to
handle the 200 hours training programmes on
mushroom cultivation under Pradhan mantri kaushal
vikas yojana.

Dr. H. R. Chidanand Prabhu, Programme Coordi-
nator, KVK, North Goa

In our KVK we receive frequent requests for
training on different mushrooms. We often conducted
training on oyster mushrooms. But with the kind of
training we received in this workshop, now I can
confidently organise training on button mushrooms,
spawn production and other medicinal mushrooms.

Dr. Sachin Gupta, Incharge AICRP (Mushroom),
SKUAST, Jammu.

The workshop design with digital content as the
main teaching aid will ease the pressure on subject
matter experts who can now play the role of
facilitator more effectively.

59
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Mrs. Shashikala, Asst. Director of Horticulture,
Mysuru.

Apart from refreshing my knowledge and skills
on mushroom cultivation, I learnt to handle the farmers
and entrepreneurs' queries on crop management,
marketing, post-harvest technology and pest and
disease management in mushrooms.

Dr. Sanjay Kamal. Mushroom Extension Officer,
Dept. of Horticulture, Dehradun, Uttarakhand.

In my long association with Uttarakhand State
Horticulture Department, I conducted several trainings
on mushroom cultivation. I never had access to such
comprehensive technology documentaries in the past
to show to my trainees. This workshop will surely
enhance the quality of trainings I organise in the future.

Dr. R. P. Singh, SMS (Plant protection), KVK Kotwa,
Azamgarh (UP)

The workshop presented an ideal example of
making effective application of ICT tools for
technology dissemination. The technology
documentaries on different aspects of mushroom
cultivation presented during the workshop are highly
informative as well as lucid.

Advisory service to farmers/ mushroom
growers/businessman/ unemployed youths

Advisory services through postal extension
letters on various aspects of mushroom cultivation,
training and marketing were provided. Queries on
mushroom cultivation, training were replied
through telephone and e-mail. On an average 6-8
queries per day were received either by phone/
mail/ letters and were replied. The groups of
farmers from different states and students of
various colleges visiting the institute were briefed
regularly about the various facilities and services
rendered by DMR, Solan

Technology Documentaries on mushroom
cultivation released

The ICAR-Directorate of Mushroom
Research, Solan has developed different edible and
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medicinal mushrooms and spawn production. The
documentaries were produced under the extramural
project “Digital content delivery of mushroom
cultivation technology among new
mushroompreneurs” funded by Agricultural Extension
division of ICAR.

Dr. T. Mohapatra, Director General (ICAR)
released two documentaries on cultivation technology
of shiitake mushroom (Lentinula edodes) and the

paddy straw mushroom (Volvariella volvacea) on
March 8,2017 at Solan (HP).

The documentaries on oyster mushroom
(Pleurotus sp) cultivation technology and spawn
production were released by Dr. V. P. Sharma, Director,
ICAR-DMR, Solan on the occasion of national science
day celebrations at the Directorate.

The Director General after releasing the
documentaries emphasized the need for faster
dissemination of technology generated at institutes
through digital content delivery. The DG appreciated
the efforts of the project team and suggested to develop
a complete package of technology on mushrooms so
that the interested farmers and agri-preneurs can access
the technology and adopt the mushroom farming
according to their agro-climatic conditions and
demand for different edible mushrooms in the market.

Fig 3.5 Dr. T. Mohapatra, Secretary (DARE) and Director General (ICAR)
releasing the technology documentaries on mushroom cultivation
aspects. The project team and other scientists present during the event.
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Fig 3.6 Dr. V. P. Sharma, Director, ICAR-DMR, Solan (In the middle). Dr. Mahantesh Shirur,
Principal Investigator (extreme left), Mr. Sudheer Kumar Annepu, Co-PI (second from right),
Mr. Bhuwan Awasthi SRF, (second from left) and
Mr. Pushpender Thakur SRF, (extreme right) releasing the technology
documentaries on the occasion of Science day- 2017.
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Android based mobile apps

Three android based mobile applications were
developed viz., DMR-FFCC, ICAR-MUSHROOM
and ICAR-DMR. Users can access information related
to mushroom cultivation from these mobile apps.
DMR-FCC includes the catalogue for fleshy fungi
collected at ICAR-DMR from 1983-2016. ICAR-
DMR includes information related to DMR, services
available, training details, mushroom profile and
information related to cultivation of button, oyster,
milky, paddy straw and shiitake mushrooms. ICAR-
MUSHROOM includes health benefits, technologies,
products, links, resources, notifications, photo gallery,
FAQs and weather related information.
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Technology Documentaries

The Technology Documentaries produced under the ICAR funded extramural project "Digital content
delivery of mushroom cultivation technology among new mushroomprencurs” provides detailed
technical information on cultivation aspects of different mushrooms and spawn production.

(Lentinula/edodes)
Pricel:3¢150

[Cultivation}Technologyjof{Paddy/Straw]Mushroom

(Volvariellajvolvacea)

[Pricel$¢100}

CultivationjTechnology/ofiMilky/Mushroom
(Calocybelindica)
Pricel:X¢100° -

LA 6o Lretrom @iyt Timetaay

(Pleurotusisp¥)

CultivationiTechnologylof{WhitelButton|Mushroom
(Agaricusibisporus) SR
Pricel:3¢150 \

(White]Button]Mushroom]Production)
UnderdNaturallConditions)

AHII-GH Fgaar ey

aware, Wiaq (Ru)-173213

ICAR-DIRECTORATE OF MUSHROOM RESEARCH (‘_
(Indian Council of Agricultural Research) N
CHAMBAGHAT, SOLAN (HP) - 173213

Website : www.nrcmushroom.org

Email : directordmr@gmail.com, totdmrsolang@gmail.com

Phone : 01792-230767,230541,230451, Fax : 01792-231207

Fig. 3.7 List of technology documentaries developed by ICAR-DMR
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With a view to test and disseminate the
technologies developed at ICAR- Directorate of
Mushroom Research, Solan and its centres in different
agro-climatic regions of the country and to popularize
mushroom cultivation as secondary agriculture along
with the existing farming system, 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) is acting as the Project Co-ordinator
ofthe project. The mandate of AICRP (Mushroom) is to
coordinate and monitor multi-location trials with
improved mushroom varieties / hybrids, cultivation
practices related to crop production, crop protection
measures and post harvest technology, all aimed at
increasing production, productivity and utilization of
mushroom in the country.

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

ICAR Institute based coordinating centres

+ ICAR Research Complex for NEH region,
Barapani (Meghalaya)
» ICAR Research Complex for NEH region, Sikkim

 ICAR Research Complex for NEH region,
Arunachal Pradesh

+ ICAR Research Complex for NEH region,
Nagaland

+ ICAR Research Complex for NEH region, Manipur

 ICAR Research Complex for NEH region,
Mizorum

» ICAR Research Complex for NEH region, Tripura

* ‘ICAR-Research Complex for Eastern Region
Research Centre, Ranchi (Jharkhand)

» ICAR-Central Island Agri. Res. Institute, Port Blair
(Andaman & Nicobar Island)

ICAR-Indian Institute of Horticultural Research,
Bengaluru
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State Agricultural University based coordinating

centres
Punjab Agricultural University, Ludhiana (Punjab)

Tamil Nadu Agricultural University, Coimbatore
(Tamil Nadu)

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

CoA, Mahatma Phule Agricultural University,
Pune (Maharashtra)

Indira Gandhi Krishi Vishwa Vidyalaya, Raipur
(Chattisgarh)

Maharana Pratap University of Agriculture and
Technology, Udaipur (Rajasthan)

CoA, Kerala Agricultural University, Vellayani
(Kerala)

C.C.S. Haryana Agricultural University, Hisar
(Haryana)

Odisha University of Agriculture and Technology,
Bhubaneswar (Odisha)

Rajendra Agricultural University, Samastipur,
Pusa (Bihar)

College of Horticulture and Forestry, Central

Agricultural University, Pasighat (Arunchal
Pradesh)

CSK HPKYV, Palampur ( HP)
State Govt based Coordinating Centre

HAIC Murthal (Haryana)

Co-operating Centres

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

ICAR-VPKAS, Almora ( Uttrakhand)

Sher-e- Kasmir Uni.of Agri. Sci.&Technology,
Srinagar (J&K)

Sher-e- Kasmir Uni.of Agri. Sci.&Technology,
Jammu (J&K)

Assam Agri. University, Jorhat (Assam)

Sardar Vallabhbhai Patel Uni. Of Agri& Tech.,
Meerut (UP)

Bidhan Chandra Krishi Viswavidyalaya, Nadia
(WB)

Sardarkrushinagar-Dantiwada Agri. Uni.,
Dantiwada (Gujrat)

Professor Jayashankar Telangana State
Agricultural University, Rajendranagar
(Hyderabad)
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9. TMT IYl, T U9, HHAR UH, T TH, 3R HH,
TH Rw9% . Pid 99 Us Sl d9¢ fedog 89
ACTIell TSI dfceae— <Y Rard. g1 wrg
e dfecde 3 Ufedd ®wog (9 3ffs
AT USH) © 130—134

10. 7T, 9T, HAR, TH 3R HHA, TH 2016. HoaRd
tfdewd Ue f&dls HIoHe 39 #9%H BR gyfdT

difthefafordl. o1 safelT ®HE 969 g

Bificdhoer | 283—288.

10.

I1.

12.

13.

Advances in Food Science and Technology
pp.199-205.

Gautam Y (2016). Mushroom cultivation and ICT
interventions at ICAR-DMR. In: 19" Annual
Conference of SSCA pp.

Kishor A, Narayan R, Attri BL, Brijwal M, Kumar
A and Debnath S (2016). Physico-chemical
characteristics of apple cultivars under Kumaon
Hills of Uttarakhand. /n: 7th Indian Horticulture
Congress: Doubling farmers' income through
Horticulture pp. 14-15.

Kishor A, Narayan R, Attri BL, Brijwal M, Kumar
A and Debnath S (2016). Effect of different levels
of fruit thinning on physico-chemical
characteristics of kiwifruit cvs. Allison and
Hayward. Ibid. IV-14, pp. 178.

Mamta G and Chalam VC. 2016. RT-PCR Method
for Detection of Peanut Stunt Virus in Soybean
Germplasm. /n: 1" International Agrobiodiversity
Congress, New Delhi, India, pp 264.

Manjit Singh, Shwet Kamal and Mamta Gupta
(2016) Development and yield evaluation of non-
browning hybrids in button mushroom (Agaricus
bisporus). Mushroom Science XIX:309-312.
Sharma VP, Shweta S, Satish K and Shwet K
(2016). A technology for early fruiting in
Lentinula edodes cultivation (shiitake
mushroom). Mushroom Science XIX: 180-184.
Sharma VP, Shweta S, Satish K, Mamta G and
Shwet K (2016). Cob web and dry bubble diseases
in Lentinula edodes cultivation —A new report.
Mushroom Science XIX: 130-134.

Sharma, VP, Kumar, S and Kamal, S (2016).
Cultural practices and disease management in
mushroom for improving profitability. In:
Doubling farmers' income through horticulture
pp- 283-288.

Singh M and Shirur M (2016). Mushroom
production: A viable and profitable avocation for
educated youth. /n: Doubling the farmers income
through horticulture pp. 847-852

Shirur M, Annepu SK, Awasthi B and Pushpender
T (2017). E-readiness of farmers participating in
the training programme on mushroom cultivation
technology at ICAR-DMR, Solan. [In: National
symposium on advances in agriculture through
sustainable technologies and holistic approaches
(AASTHA) pp. 186

Shwet K, Mamta G, Manjit S, Ahlawat OP,
Upadhyay RC and Sharma VP (2016). Molecular
characterization of browning resistant hybrids of
button mushroom using retro-element based



11. g w9 3R R wH (2016). #AYReH Ureel . U
IS S Uifhedel YaldheE R Todbes I
39 TAfCIT § BHA' 96H o Bifcdhoor. HUGd:
Hud, 8 Ad, Bl Ul, fea Sogud, d8v7 <l
3R B S | ufedTee d15 <A UfeARiT 8I8H, =
TTE1—02. PP 847—852.

12. RIR ¥, TiY 0@, IfaRedl 1 iR geisy <
(2017). 3XfeA9 3 B UIfieRUfeT 89 <
SR TR 31 HYReH Bfecde= SaTetvll U 38
AT T MR- S UH 3[R, SAled.  g1; -3 Rigrforam
31l JrgaT=Td § JfUdhedr Y FCATA Caleloia
Ue giferafed e (3T=eM) TS TR 15—17 W4
2017

13. BHS T, [l GH, A8 UH, sgarad i), Suredry
IR 3R Tl d1dY (2016). AIGTRIER DIYFSROTL
A G I e BRidsd AT dc HIHwA
ST VeRI—UforHeH 9% ATh¥. 39 IS 3t
9 19 B 3h Forkd (AT 3TTE Biecde
3N URedel Holls, I NS A, Te9.) W
332—335, 3MRICISH, ¥ el ed

LERICIEEICE]

1. RIS I, HHA TH, IO TeTR, NI
31 Ul (2017). Bod dfifthed Ue doy 31fSer
3N HAIRGH JATSHYIR—SIYHRR, AT, T.U. 48.

2. ¥l 9, AR TE R TIY UED (2017).

CHTO SIS 918 IS UTUIR—SITHIR,
I BIR BHAMNIS Jol 1.7, 56,

W@WW
aﬁ%ﬁéﬁzﬁsﬁ?aﬁrm@ow) 9 he a8
UrSe™ CaHTeroll. 3. 18- 37 caTetoll JAh
The d18+ WieeTd. UeHTdaR $&. Idb. T U 295—347

2. 3MEAEd 3T 3R IR A (2016). TSI 2
AYGH  (ATcIRYeelT alciawiall) dfecded. I
w3, R T, TTe U @i IeTs U | (TSTe )
qYeH 39 SfSAT Srsafidl (Sysie, dfecdem,
AR gord Ue dog Jifewe iR w¥el
SAAUHE), 9. 103—119, Fec, ST 3T
31T ST, Tea.

3. IEdEd MUl 3R AFR TH W (2016). URMIH
AR IATEH @ g 39 ol BR fAfR)
IMMSHTTRIR—SITHR, ATeAT , AT Uq 132 |

4. <IRST U9, Tq9& &, w91 @, famror Ua, SRINKIAS
39d B (2017). q|cv|uqo|ﬂcb 3TN T, cbwc:ﬂsw
qered WefN. 39 "Afed Ted US <aiiad T
s A (U i, o, vl USH.) Uy
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markers. Mushroom Science XIX: 332-336.
Technical bulletins
1. AroraB, Kamal S, Rana LR, Sharma VP and Attri
BL (2017). Health benefits and value addition of
mushrooms. ICAR-DMR, Solan, Pp 48.

2. Sharma VP, Kumar S and Annepu SK (2017).
Technologies developed by ICAR-DMR, Solan
for commercial use, Pp 56.

Books and Book chapters

1. Joshi VK and Attri BL (2017). Pome Fruit Wines:
Production Technology. I/n: Science and
Technology of Fruit Wine Production. Elsevier
Inc. UK. pp 295-347.

2. Ahlawat OP and Arora B (2016). Paddy Straw
Mushroom (Volvariella volvacea) Cultivation. In:
Sharma S, Singh M, Prasad S and Rathore H (eds.)
Mushrooms in India Diversity (Improvement,
Cultivation, Medicinal Uses and Value Addition
for Rural Development), pp. 103-119, CRDT,
Indian Institute of Technology, Delhi.

3. Ahlawat OP and Sagar MP (2016). Prarambhik
Mushroom Utpadan (a book in Hindi for
beginner), ICAR-Directorate of Mushroom
Research, Solan, India, pp. 132.

4. Neeraj S, Vivek K, Manoj K, Binggan L, Ajit V,
and Shwet K (2017). Polyphasic Approaches to
Characterize Mushroom Species. In “Modern
Tools and Techniques to Understand Microbes”
(A. Varma, A.K. Sharma eds.). pp 103-114. DOI
10.1007/978-3-319-49197-4 6.

Success stories

1. Blending innovations, hard work and skill in
mushroom cultivation: Success story of Ms. Divya
Rawat- Mushroom lady of Uttarakhand.
(Compilation: Dr. Mahantesh Shirur and Dr. O.P.
Ahlawat) submitted for KVK online portal, ICAR,
New Delhi.
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103—114. B8 10.1007 / 978—3—319—49197—4_6
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1.

ST S, BTS db IS el 3 A9rad
PfecdI— e TR TR 3T e Jrad— 99rsed
TSl 3T STRIES. (Hhar: Sf 789 e 8k
S SNUl. sEdEd) ddie IMHdRd  Uidd,

ATV, T faeedt & forg wvq)

B o

AT S, Ta9 a8 SR R TH (2016). AYHH & TAR H G AU QWTed, |ield &I Ja9Tse www-

nremushroom T ARTETA §71 B3 2016 UfecT2S 13 TS IYIR—SIUHINR, Alel

R TH (2016). AT 39 AIROH Bfecde™@ U &F TSl BA A —gorRMd URAT (T TR)
IR—RUIER JATg—HC IR 2016. UST 17—18

g1 AT 3731 U 31fTeT HAR (2015) 2T H TSl | I9AT He—3rERIe fasm farfast, 2 (1—2): 30—33

SIe ST, o ATet 37T, AT HHR, I1ST ARRIVT 3R 60T {H2R (2016 ) WIKTST Bedl H FeH Uy deal bl

Ud=T | el hel, 37(1)% 22—24

I AT AT 2016 | HYRH o [d¥Be BRI 1 G UR I | 3R ISATedl, 17 RATHIR, 2016 TS 01

IS AT AT | 2016 | T faa WR IATEHT DI &1 [N fHT & IR BT IHBRT | <fFTd IR, 24

R, 2016 I3 03

g1 STeT 31301 | 2017 | BT DT AIaT A 81 Febell & HIRH Bl Wl | AR SOIAT,  A-iIdlel 25 BREN, 2017

U3 08 |

HATET HHR 2016 GH DI Wil YR B I Ul ATIeIDH FI13T | Il AR 8—14 RITHR 2016 - 14

AT BAR 2016 R B DBIgl ABTS! AR FRBHAT BT TdaT TP :30—35

HEGH & B AT AR ooy T2, [l FHMER, 2016.

31Tg A1 1 (ICT) §RT YW TR, YT FATETR, 2016.

HSH & TR H G AT 2Ty 3R Qe &1 dad1se Bl IRTETH, BAD, 2016, 55—58

T SURT H R Ud 3T Hef1 BT Heed, B3D, 2016, 53—54.

3TEATd 3T R 3RTST fdqdl (2016) TCA—HTHH—C—HREC JFE BHR DHIURT YUV, AGHITAR ol

(TDE—S, 2016) 22(2)10—12 3SR R RARTH HIoHe.
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6. lojAlfGd dIct folienel df3Nsioll
(6.) Approved On-going Research Projects

Tentative Cost of
the Project (Rs. in

Institute Title Researchers . Period/
Code lakhs) as provided Remarks
by the concerned
Scientists
Genetic Improvement of Dr.R.C. Upadhyay, Rs.165.00 lakhs | April, 2015
DMR- mushrooms Project Leader tgol\l/lgar(:h’
2015-1. i) Button Mushroom Dr.Shwet Kamal, PI
Ms.Mamta Gupta, Co-PI
Dr. Satish Kumar, Co-PI
i1) Oyster Mushroom Dr. R.C. Upadhyay, PI
Dr. Anupam Barah, Co-PI
111) Paddy Straw Mushroom Dr.O.P. Ahlawat, PI
Dr. Shwet Kamal, Co-PI
iv) Shiitake Mushroom Dr.V.P. Sharma, PI
Ms.Mamta Gupta, Co-PI
v) Linkage Mapping Ms.Mamta Gupta, PI
Dr. Shwet Kamal, Co-PI
Dr. Yogesh Gautam, Co-PI
ZDé\{[ ;R__z Substrate formulation for Dr. V.P. Sharma, Project Rs.106.46 lakhs | April, 2015
different mushrooms Leader tzcz) ll\/éarch,
2 (a) i) Substrate formulation for Dr. O.P. Ahlawat, PI Rs. 70.50 lakhs
mushroom cultivation Mr. Sudheer Kumar A, Co-PI
and utilization of spent Dr. Satish Kumar, Co-PI
mushroom substrate
(Button Mushroom)
2 (b) i) Development of commercial | Mr. Sudheer Kumar A, PI | Rs.35.96 lakhs
scale production technology Dr. Satish Kumar, Co-PI
for shiitake mushroom.
Development of eeo_friendly Dr. Satish Kumar, PI Rs.55.96 lakhs Apl'll, 2015
DMR.- integrated technology for Dr. V.P. Sharma, Co-PI to March,
2015-3 management of mushroom Ms. Mamta Gupta, Co-PI 2018
insect-pests and diseases Dr. Yogesh Gautam, Co-PI
DMR.- On farm trials of standardized Dr. Mahantesh Shirur, PI Rs.16.05 lakhs | December,
2015.4 technologies and new varieties | D V-P- Sharma, Co-PI 2015 to
of ICAR-DMR Dr. R.C. Upadhyay, Co-PI November,
Dr. O.P. Ahlawat, Co-PI 2017

Dr. Satish Kumar, Co-PI

Dr. Shwet Kamal, Co-PI
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DMR- On farm trials of Dr. Mahantesh Shirur, PI Rs.16.05 lakhs December,
2015-4 sta ndardized Dr. V.P. Sharma, Co -PI 2015 to
technologies and new | Dr. R.C. Upadhyay, Co-PI1 November,
varieties of ICAR- Dr. O.P. Ahlawat, Co -PI 2017
DMR Dr. Satish Kumar, Co-PI
Dr. Shwet Kamal, Co-PI
DMR- Information Dr. Yogesh Gautam, PI Rs.42.45 lakhs April, 2015
2015-5 documentation and Dr. Mahantesh Shirur, Co- to March,
development of web | PI 2018
based modules for
different mushrooms
and their economic
viability.
DMR- Effect of pre Dr. B.L. Attri, PI Rs.12.00 lakhs September,
2016-6 treatments on the Sh. Sudheer Kumar 2016 to
shelf life and quality | Annepu, Co-PI August,
of mushrooms during 2018
storage
Externally Funded Projects
Title of the Project PI of the Project | Tentative Period/ Funding| Present
Cost of the Agency | Status of
Project (Rs.) Leian s the
Project
Studies on identification, Dr. R.C. Upadhyay | Rs. 28.35 lakhs | 01.04.2014 |DBT On-
antimicrobial, antioxidant and to going
nutritional index as well as 31.12.2016
standardization of cultivation
of some wild mushrooms of
Tripura
Assessment and genetic Dr. O.P. Ahlawat | Rs. 23.96 lakhs | 01.09.2013 | SERB, | On-
manipulation of Volvariella to DST, going
volvacea(paddy straw New
mushroom) for shelf life and bl Delhi
yield
National Post Doctoral Dr. Sanjeev Kumar| Rs.19.20 lakhs | 02.05.2016 | SERB, | On-
Fellowship (NPDF) Scheme Sanyal, Applicant |[(including to DST, going
Fellowship) 01.05.2018 | New
Dr. Shwet Kamal, Delhi
Mentor




IcAR-DMR ANNUAL REPORT-2016-17 [

7. AP 3lofu-W[Fd  lofAellol foIG MR GRI Uglol dl 31
a9l 3l IAclledPR AdIC
7. Consultancy and Advisory Services Provided by

ICAR-DMR
9y 2016—17 & QR WRMEY Ad1 Fr=faRad e

10.

11.

12.

13.

14.

SATEH] / IfdadT /BT DI dhATd!
|regar RUre g el uere foar T |
S |1 T I, T FodddRl, ST, TddR, Tl
RINANEISSEINIESSNICS)T

=7 fexT €, YA &0 R <19, g e, ST Ay,
aesiret 9 e R (fRovo) |

3l N AR AYS 1 Hd M, T DI, Sl
EIAM e, dgdiel 3, forar | (f2ovo) |

sif g {4, Ma 2T, ST eRIe, agdid g ffat
e (fRowo) |

3 rets Rig, Y N <R R, g FJured,
dedTel g Tl ARA BURT, U ([d8R) |

) geTad, AYF A1 A M, T g €. A9, Tedie
31T, Frem e (f2ovo) |

2N gl I FYH 3 HAYT THI, ASST TR,

dexitel d fSTerr e, SR — 181133 (S19 T
DNR) |

S goTT &, U, I AG -3, JHeH Bk,

GTg—1, S YR AeT T, Fedl, IO — 411036
(FERTS) |

ST WIS AT arard, Yar—4, e
3rafeHe & A, TS SIe F$h, Jd — 393007

(TToIRTa) (IRATST T wITH: |, o) |

STl e gotrot, S1—317, IIgufa Hae A,
Hdex 10, wife 1.3, faeell — 110 075 (TRATSTAT &1
AT Yeadl, BRATOM) |

ST gAIar deR), % /U—11, B9 UAdeld,

B DI HeD, TBNIGH (STRIIS) |

2 AR HAR [YA @0 A1 <41 @g v, 9
AR, ST. U, Te9iel 311, foter |rer (fZovo) |

SIDER

1 /T Bleel, [YH A1 Sl Pleel, g g ST.
HeId, Tedd dlewErs, frer REer (fRodo) |

%7 Fefad RIS I, T IRT g+, ST Yok, Tedic]
g STelT oe], (fBovo) |

Consultancy was provided to the following Mushroom
Units in the form of preparation of Techno-Economic
Feasibility Reports (TEFRs) and advice on mushroom
cultivation during the year 2016-2017.

1.

10.

11.

12.

13.

14.

Mr. Krishan Chand Tanta, Village Haltwari, PO
Netwar, Tehsil Mori, Distt. Uttarakhashi (UK)

Mr. Hira Nand S/o Sh. Saran Dass, Tehsil &
Distt. Shimla (HP).

Mr. Naresh Kumar S/o Sh. Sant Ram, Village
Kotla, PO Hanuman Badog, Tehsil Arki, Distt.
Solan (HP).

Mr. Surinder Singh, Village Lahog, PO Dharot,
Tehsil & Distt. Solan (HP).

Mr. Shailendra Singh S/o Sh. Daroga Singh,
Village Jhupatti, Tehsil & Distt. Saran Chapra
(Bihar).

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

Mr. Mridul Sharma S/o Sh. Kulbhushan Sharma,
Adda Sarur, Tehsil & Distt. Samba (J&K) —
181133.

Mrs. Pooja K. Patel, Row House C-3 Venkatesh
Flora Ph-1, Deccan Paper Mill Road Mundhwa,
Pune — 411036. {Project Site: Gate No.10
Bhandravli Village, Taluka Bhor (MS)}

Ms. Falguni Bipin Kabutarwala, Ekta-4, Opp.
Trindhi Apt. Ghod, Dod Road, Surat — 395007
(Guyjarat). {Project Site: Sachin, Gujarat}

Ms. Divya Bajaj, D-317, Rashtrapati Bhawan
Society, Sector-10, Plot No.3, Delhi — 110 075.
{Project Site: Palwal (Haryana)}.

Mrs. Sunita Chaudhary, F/A-11, Friends Colony
Road, Dehradun (UK). {Project site: Village
Khera Jatt, PO Khera Jat, Distt. Haridwar (UK) —
247670} .

Mr. Satish Kumar S/o Late Sh.Devi Chand
Sharma, Village Damras, PO Parnoo, Tehsil
Arki, Distt. Solan (HP).

Mr. Manish Kalta S/o Sh. Jeevan Kalta, V&PO
Kuinal, Tehsil Kotkhai, Distt. Shimla (HP).

Mr. Baldev Raj Sharma,

Village Bara Bhain, PO 73
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15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

i1 ST AR AY &7 A [0S, 19 T L. FAdNT,
et STarefl, fretr wireT (fRowo) |

21 e FAR Y & TR XM, Td G L. P,
TedTel g R7er S (fRowo) |

s gEdR R, 496l T HAwH ®H, T4
RIS (GRAWD), S QIF, dgdiel Helron, et
ITTAT (BRITOM) |

3N B¥ °g, HASl &.. AYRRA BIH, T g ST AT
oo, deilel d fSTefl see] (fBowo) — 175102

£ gdIy ], |AYF 0 g0 M, TG g 81 Aed),
dedrd ferea, Rt e (fRodo) — 171208

£ ST fHelR 8o, 99 2 @R el 98I,
T HSIATe, ST AT, [T TERIGT (STRRIS) —
248143

SRS, BRER — 247665 (STRRIS) |

i1 e AY 2 AU, d T ST, GHRET e,
dedTel A=RamT, fter o= — 126116 (8RamoM) |

3N gHa T M, T WO, ST WA, qedie
feamT, e e (fRowo) |

A YdTg dg 4], SThi IR Aedfie qre el
P IHIY, TR DI, Td B, ST, IOIRT, T8 d
fSTeT deey (fRovo) — 175125

3 Ao QUSR, T4 AMR, IFEURRT AT, ST,
YRR, STl G8vIgA (STRRIS) |

31 JAReTeleT Ud AYH 571 HHele Ud, Tell Haloal —
WUSALTAR / IO b, ST, STRGTI, TEdTT
HEqrs!, T STRGRI — 249193 (STRIES) |

= =R (g, Y 20 91T (g, 55 Asidle, Bl
gART, STRBILN, ST, — 249151 (STRIES) |

i faepTa X701, Y A1 Grerel RHg 707, e,
ITRBIEN — 249193 (STRIRES) |

s feder =, WYF & SHTRIe a5 T, Syl
BT el T, sl HfeR & UTd, UeT AT 9resR
(YTSTRRIT) — 344001

STTelT 1RO <t U it godik R, g 9 <1
TSI, desiTel XTolTe, foTelT RIRAR (fRovo) |

A gdIdT paR, THIT A Niaq R, Ta T S
TSTTe, dexiidl XTolTe, fotett RIRAR (fRowo) |

32. 5 fd®Id SR, FYF 57 BIE

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Bhuntar, Distt. Kullu (HP).

Sh. Manoj Kumar S/o Sh. Som Raj, M/s. Shan
Mushroom Farm, Village & PO Chalwara, Tehsil
Jwali, Tehsil Kangra (HP).

Mr. Rakesh Kumar S/o Sh. Tirath Ram, Village &
PO Taka, Distt. Una (HP).

Mr. Sukhvir Singh, M/s. Golu Mushroom Farm,
Village Sirashgarh (Darshaka), PO Dhan, Tehsil
Malana, Distt. Ambala (Haryana).

Mr. Karam Chand, Village & PO Dughi Laj,
Tehsil & Distt. Kullu (HP)—175102.

Mr. Pradeep Sharma S/o Sh. Munishi Ram, VPO
Masli, Tehsil Chirgaon, Distt. Shimla (HP) -
171208.

Mr. Raj Kishore Bhaguna S/o Sh. Pyare Lal
Bhaguna, Village Kudiyal, PO Thano, Distt.
Dehradun—248143 (UK).

Mr. Adesh Panwar S/o Sh. Ajit Singh, New
Mandi, Jhabrera, Distt. Haridwar (UK).

Mr. Satish S/o Sh. Ramphah, VPO Dumarkha
Kalan, Tehsil Narwana, Distt. Jind (Haryana).

Mr. Mukund Lal Attri, Village Bhajog, PO Sarog,
Tehsil Theog, Distt. Shimla (HP).

Mr. Pratap Chand Sharma, Village Ropa Palat
Nala Distt. Bajora, Tehsil & Distt. Kullu (HP).
Mr. Sanjay Pundir, Village Nagahor, Ranipikhri
Grant, PO Ranipikhri, Distt. Dehradun (UK).

Mr. Akhilesh Pant S/o Sh. Kamlesh Pant Gali
Mohala Khandlkeshwar/Ujaligophya, Distt.
Uttarakhashi, Tehsil Bhatwadi, Distt.
Uttarakhashi—249193 (UK).

Mr. Panchram Singh S/o Sh. Bhag Singh, 55,
Majkot Chati Chanari, Uttarakshi, Huda,
Uttarakhand —249151.

Mr. Vikas Rana S/o Sh. Khushal Singh Rana,
Netala, Uttarakshi, Uttarakhand —249193.

Mr. Hitesh Vyas S/o Sh. Jagdish Chandra Vyas,
Jyoshyo Ka Nichla Vyas, Blarak Mark Barmar
(Rajasthan)—344001.

Mrs. Aruna Devi W/o Sh. Balbir Singh Village &
PO & Tehsil Rajgarh, Distt. Sirmour (HP).

Mrs. Babita Kanwar W/o Sh. Pritam Singh,
V&PO Rajgarh, Tehsil Rajgarh, Distt. Sirmour
(HP).

Mr. Vikrant Thakur S/o Sh. Hossan Singh,
Village Jangla Bhood, PO Barma Papri, Tehsil
Nahan, Distt. Sirmour (HP)—173030.

Mrs. Neeru Thakur W/o Sh. Ashok Thakur, Ward



33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

Rrett RIRAR (fRowo) |

ST k6 BTR, gFuel &1 3TeNe STHR, dars .
10, e oIl dgell, IFYR IS, ST (fBovo) |

N3N BT rorTe fter RRAR (fRowo) |

=1 8w e, ¥y 1 g4k Rig, M warer, s

SN STEH0, dedld  der™re, ol Gieq
(f2omo) |

2 GRS AR AYS AT <A1 A1, T GT, S
TR, Tedrel WRAR, fore =T (fRowo) — 176315

A feqer =g My, ¥gs @ A T Te, T4
TSI, ST, STSATHIE, dedld eﬂzﬁ ISEIRSISE
(fRowo) — 171102

Ud gdar 1 $¥eR I, 9YA 1 <dl I, T4
AR, ©T. STg (@), Tedid dog, fSTerr Avel
(fRowo) — 175027

ST USHT AR, TTd I, 1. HaTdl, dediel
diger |ifed, far RIRAR (fowo) |

5 3TRIY AR, 408, U4 HCR, gRT 31 UH T
R, =g URAT R aRYR, TR HITerd AT SRS
B, FOTRYR — 842001

Pleal, T |rer (fRovo) |

2l gelld g TR Wy A1 A1l ¥ STy, TMd

S, S T qEdel TS, %Wﬁmﬁ'\!(%ouo)
173023

ST ISHT AR, 19 Sl ST arell, dadie]
dfger Arfed, fter RRAR (fRovo) |

s gt wid |97 o I M, T RGN, 2.
g, JEUd 9 . SISIaeR, e ddk
(BeirTTe) |

) 6T FAR FYF A1 AT M, T HHT, ST I

cied, dedld ARMR, e RRAR (Rowo) —
173104

s ucg R dax Ay &1 Jedl [, 9 211 OR,
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No.10, Mohalla Behali, Rampur Road, Una
(HP).

Mrs. Neha W/o Sh. Rajendra Singh, Thakur
Niwas, Near BDO Office Rajgarh, Tehsil
Rajgarh, Distt. Sirmour (HP).

Mr. Harinder Singh S/o Sh. Hamir Singh, Village
Bhanota, PO Anji Brahmna, Tehsil Kandaghat,
Distt. Solan (HP).

Mr. Dheeraj Kumar S/o Sh. Dinanath, Village
Suppa, PO Gharer, Distt. Chamba (HP) —
176315.

Mr. Dinesh Chand Gautam S/o Late Sh. Krishan
Chand, Village Chalyoun, PO Darlaghat, Tehsil
Arki, Distt. Solan (HP)—171102.

Mr. Ishwar Dass, Ex-Subadar, S/o Sh. Devi Ram,
Village Nalsar, PO Rajgarh (Baggi), Tehsil Balh,
Distt. Mandi (HP).

Mrs. Padma Tomar, Village Tokyo, PO Sainwala,
Tehsil Poanta Sahib, Distt. Sirmour (HP).

Mr. Amaresh Kumar, 408, Prem Kutir C/o Mr.
Prem Lal Roy, New Area Sikanderpur B/o Ratna
Zarda Factory, Muzaffarpur—842001.

Mr. Surinder Singh S/o Sh. Chattar Singh,
Village Dharo Ki Dhar, PO Kotla, Distt. Solan
(HP).

Mr. Dalip Singh Thakur S/o Sh. Mohi Ram
Thakur, Village Dungi, PO & Tehsil Sangrah,
Distt. Sirmour (HP)- 173023.

Smt. Padma Tomar, Village Tokyo, PO Sainwala,
Tehsil Poanta Sahib, Distt. Sirmour (HP).

Sh. Surya Kant S/o Sh. Radhe Shyam, Village
Bodihi, PO Sehgaon, Tehsil & PS Dondilohara,
Distt. Balod (CG).

Sh. Rakesh Kumar S/o Sh. Chet Ram, Village
Kuftoo, PO Sher Tandala, Tehsil Nohradhar,
Distt. Sirmour (HP)—173104.

Sh. Pardeep Singh Kanwar S/o Sh. Laxmi Singh,
Village Thana Dhar, PO Bhaira, Tehsil Rajgarh,
Distt. Sirmour (HP)—173201.

Sh. Vikram Singh S/o Sh. Hari Chand Shandil,
Village Dhansi, PO Salogra Brewery, Tehsil &
Distt. Solan (HP)—173214.

Sh. Tapender Singh Chauhan S/o Late Sh. Y.S.
Chauhan, V&PO Sangrah, Tehsil Sangrah, Distt.
Sirmour (HP)—173023.

Sh. Mittar Singh Tomar, V&PO Kotidhaman,
Tehsil Dadahu (Renukaji), Distt. Sirmour
(HP)—173022.
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21 AT RAR, Tid FAT, ST RICT, IU T8l
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(fRodo) |
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64.

65.
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Sh. Amaresh Kumar, H.No.MW/001/0114,
Prem Kutir, At New Area Sikandarpur, B/o Ratna
Zarda Factory, PO Saraya Ganj, Distt.
Muzaffarpur (Bihar)—842001.

Sh. Praveen Kumar S/o Late Sh. Rasheela Ram,
Village & PO Dhaloon, Tehsil Nagrota Wagwan,
Distt. Kangra (HP)—176056.

Sh. Neeraj Bist, Hamirpur Kalan Street No.6,
Birla Pharma Via Raiwala, Tehsil Dehradun
(UK)—249205.

Smt. Anju W/o Sh. Suman Kumar, Village
Kuanwala, PO Harhawala, Distt. Dehradun
(UK)—-248160

Sh. Bhagat Singh C/o Sh. Kasa Appa Rao,
Kunkala Gunta (PO), Nekari Kallu (Mdl),
Guntur (Dist.), Andhra Pradesh—522615.

Sh. M. Mahankali Rao, Kunkalagunta (PO),
Nekari Kallu (Mdl), Gunur (Distt.), Andhra
Pradesh—522615.

Sh. G.D. Sharma, Partner, Quality Mushrooms
Plantation LLP Kalibari, Kathua (J&K) —
184101.

Sh. Yeshpal Singh, Village & PO Koti
Athurwala, Doiwala, Dehradun (UK).

Sh. Amit Kumar, Village Sushnal, PO Barota,
Sub Tehsil Brari, Dist. Bilaspur (HP) — 174027.

Smt. Neelam Sharma W/o Sh. Om Prakash
Sharma, Village Naghan, PO Thakur Dwara,
Tehsil Pachadd, Distt. Sirmour (HP).

Sh. Chamel Singh S/o Sh. Heera Singh, Village
Deval Tikri, PO Kunji, Tehsil Narang, Distt.
Sirmour (HP).

Sh. Kushagra Samkaria, Village Samlech, Tehsil
Barog, Tehsil & Distt. Solan (HP).

Sh. Bhupender Singh S/o Sh. Kewal Ram,
Village Shilara Kala (957), PO Masulkhana,
Tehsil Kausali, Distt. Solan (HP).

Sh. Indraj Jhakar S/o Sh. Pusa Ram Jhakar, MD 3
Mansarovar Colony, Near Sri Ganganagar Bye
Pass, Tehsil & Distt. Sri Ganganagar (Raj.) —
335001.

Sh. Vijay Kumar Verma S/o Sh. Bal Krishan,
Village Dungi Vaishaki, PO Bhojnagar, Tehsil &
Distt. Solan (HP).

Sh. Ramesh Kumar S/o Sh. Kheta Ram, Chakra
44 NDR, PO Mandi Pilibanga, Tehsil Pilibanga,
Distt. Hanumangarh (Rajasthan).

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

Smt. Anita Rathor W/o Sh. Virender Rathore,
Village Rihal, PO Dhundan, Tehsil Arki, Distt.
Solan (HP)—173235.

Sh. Santosh Kumar S/o Sh. Ran Singh, Village
Bharin, PO Ropa, Tehsil Hamirpur (HP) —
177001.

Sh. Shashi Kumar S/o Sh. Sarvan Kumar Village
Bhatar, PO Mohin, Tehsil & Distt. Palampur
(HP)—-177030.

Sh. Narender Singh, Village Bagar, PO Badog
Railway Station, Tehsil & Distt. Solan (HP) —
173211.

Sh. Surinder Verma, Village Shalamu, Tehsil
Rajgarh, Distt. Sirmour (HP).

Sh. Praveen Kumar S/o Sh. Shal, PO Chanog,
Tehsil & Distt. Shimla (HP).

Sh. Vikram Singh S/o Sh. Inder Singh, Navjot
Mushroom Farm, Village Ratta Tibbi, PO Raipur
Rani, Tehsil & Distt. Panchkula (Haryana) —
134204.

Sh. Ravinder Anand, 125, Rajeshwar Nagar
Phase-1, Shastra Dhara Road, Dehradun (UK).

Sh. Narender Singh S/o Sh. Geeta Ram, Village
Palog, PO Dagsech, Tehsil Sadar, Distt. Bilaspur
(HP)—174032.

Smt. Archna Guleria, Kangra Mushroom Farm,
Pacca Talla Kandwal, Nurpur, PO Jassur (HP).

Sh. Ram Krishan S/o Sh. Madho Ram, Village
Balola, PO Tundal, Tehsil Kandaghat, Distt.
Solan (HP)—173215.

Sh. Vikram Singh, Mrs. Harveen Kaur, Plot
No.74,Roshnabad, Haridwar (U.K.).

Mohd. Danish Khan and Mr. Nitin Ratti,
Organature Agro Foods Pvt. Limited, 4A, Race
Course, Dehradun (UK).

Sh. Vivek Sheel S/o Sh. Atma Ram, Village & PO
Jaunaji, Distt. Solan (HP)—173212.

Sh. Nityanand Sharma S/o Sh. Shyam Chand,
Village Bhanog, PO Dimber, Tehsil Rajgarh,
Distt. Sirmour (HP)—173101.

Sh. Gita Ram Bhardwaj, Village & PO Singhla,
Tehsil Rampur, Distt. Shimla (HP).

Sh. Tarun Kumar Soe, M/s. Vivadh Products,
Beside Asan River, Dehradun (UK).

Sh. Rahul Singhal, Village Aduwala, PO

Herbertpur, Distt. Dehradun —
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(UK).

Sh. Vijay Kumar S/o Sh. Bal Krishan, Village
Dungiviski, PO Bhojnagar, Distt. Solan (HP).

Sh. Kamal Kishore Pal, Village Jubber, PO

Durgapur, Tehsil Sunni Shimla, Distt. Shimla
(HP)—171007.

Sh. Ankit Kumar S/o Sh. Randheer Singh,
Village Vistipur, PO Jabrera, Haridwar (UK) —
247665.

Sh. Sidharth Sehgal, Village Rekhauli, Block
Shashpur, Distt. Dehradun (UK).

Sh. Ravinder Kumar S/o Sh. Tulsi Ram, Village
Saheli, PO Karsai, Tehsil Barsar, Distt. Hamirpur
(HP)—174312.

Sh. Amarjit Verma S/o Late Sh. Parja Ram, M/s.
Verma Mushroom Farm, Village & PO Kashmir,
Tehsil Naudan, Distt. Hamirpur (HP) — 177006.

Sh. Om Parkash S/o Sh. Niku Ram, Village
Dunganala, PO Mitiya, Tehsil Nalagarh, Distt.
Solan (HP).

Sh. Sunil Dutt S/o Sh. Prem Singh, Village
Kaleda, PO Surad, Tehsil Rampur Bushar, Distt.
Shimla (HP).

Sh. Gurmail Singh S/o Sh. Chanan Singh,
Village Panjaton, PO Pathareri, Distt. Ambala
(Haryana)—134202.

Smt. Manjit Kaur W/o Sh. Gurmail Singh,
Village Panjaton, PO Pathareri, Distt. Ambala
(Haryana)—134202.

Smt. Reena Rani W/o Sh. Subhash Kumar,
Village & PO Barog, Tehsil Narayangarh, Distt.
Ambala (Haryana)—134201.

Sh. Subhash Kumar S/o Sh. Gernail Singh,
Village & PO Barog, Tehsil Narayangarh, Distt.
Ambala (Haryana)—134201.

Sh. Gopal Dass, Village Kunhi (Dabur), PO
Ghanagughat, Tehsil Arki, Distt. Solan (HP).

Sh. Lehar Singh W/o Sh. Mehar Singh, Village
&PO Rey, Tehsil Fatehpur, Distt. Kangra (HP) —
176058.

Sh. Vikas Thakur S/o Sh. Amar Singh Thakur,
Village Samrod (Paji), PO Auchgaht, Tehsil &
Distt. Solan (HP)—173223.

Dr. Jahnevi Sekhar, Village Rodi, PO
Thakurdwara, Tehsil Palampur, Distt. Kangra
(HP).

Sh. Ashwani Sharma, Village Badras, PO
Duttnagar, Tehsil Rampur (Bushar), Distt.
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Shimla (HP)— 172001,

Sh. Sunil S/o Sh. Shiv Chand, Village Tharman
Seri, PO Neoly, Tehsil Kullu (HP)—175138.

M/s. AADI Agro Products, Plot No.72/73, Co-
operative Industrial Estate, Signal Camp, Latur-
413531 (Maharashtra).

Sh. Bhagwat Juyal, Block Gairsain, Distt.
Chamoli, Dehradun (UK).

Sh. Harinder Singh S/o Sh. Hamir Singh, Village
Bhanota, PO Anji Bharmana, Tehsil Kandaghat,
Distt. Solan (HP).

Sh. Yusuf Khan S/o Mohd. Safi, Village & PO
Nangal, Salangri, Tehsil & Distt. Una (HP) —
174303.

Sh. Akash Joshi, Village Chandpur,
Haroli, Distt. Una (HP).

Sh. Murari Lal S/o Sh. Bhukhan, Village Basa,
PO Gohar, Tehsil Chachyot Mandi (HP).

Sh. Munish Sharma S/o Sh. Kuldeep Chand
Sharma, Village & PO Nangal-Salangri, Tehsil &
Distt. Una (HP).

Mohd. Yunis Ansari S/o Mohd. Ramjan Ansari,
Village Garhi Kotaha, Block Raipur Rani, Tehsil
& Distt. Panchkula (Haryana)— 134204.

Sh. Bharat Bhushan Gupta, M/s. Shyam
Mushroom Farm, Near Hindustan Lever Chowk,
Farni Marg, Alipur, Delhi.

Sh. Sunil Kumar, Village Dakolad, PO Singla,
Tehsil Rampur, Distt. Shimla (HP)—172001.

Smt. Reenuka Rani, M/s. Pathania Mushroom
Farm, Village & PO Kotla Kalan, Tehsil & Distt.
Una (HP)—174303.

Sh. Ranjit Kumar S/o Sh. Onkar Chand, Village
Lahar, PO Uper Lamba Gaon, Tehsil Jaisinghpur,
Distt. Kangra (HP)—176096.

Ms. Anita Patwal, Navodya Vidhyalya Sehaspur,
Distt. Dehradun (UK)—248001.

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

Sh. Ashok Nithani, H.No.334, Gandhinagar
(Sekhpuri), Roorkee, Distt. Haridwar (UK).

Sh. Kartik Charan C/o Sh. Prashant Detha, Flat
No.1503, Sector-15, Balaji Residency, Demart
Marg, Above Neelkanth Sweeta, Kharghar,
Mumbai—410210.

Sh. Gareeb Das Meshram, Tikrapara Ward
No.3, Karwari Road
Dongargarh, Distt. 79

Tehsil
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Rajandgoan, Chattisgarh—491445.

Mr. Abhinav Choudhary & Mr. Sumit
Choudhary, Village Narshan, Tehsil Roorkee,
Distt. Haridwar —247670 (UK).

Sh. Madan Lal S/o Sh. Sant Ram, VPO Dhaloon,
Tehsil Nagrota Wagwan, Distt. Kangra (HP).

Smt. Sureshta Devi W/o Sh. Preetam Chand,
Village Gharbasti, PO Malkod, Tehsil Palampur,
Distt. Kangra (HP).

Sh. Sanjeev Kumar Sharma, Partner, Shahidwala
Grant, Tehsil Bhagwanpur, Distt. Haridwar
(Uttarakhand).

Sh. H.L. Chirvi, 61, Dhar Marg, Kolar,
Udhampur, Jammu & Kashmir—182101.

Sh. Sanjeev Kalia, Village & PO Agojar, Tehsil
Palampur, Distt. Kangra (HP)—176103.



IcAR-DMR ANNUAL REPORT-2016-17 [
(@Y -y

8. fiacaqui Afdfcrii
8. Important Committees

8.1 Institute Management Committee

1 Dr.V.P. Sharma, Director, ICAR-DMR, Solan. Chairman
) Assistant Director General (Hort.II), ICAR, KAB-II, Pusa, New
Delhi-110012. Sl er
Director of Research, Himachal Pradesh Krishi Vishwavidyalaya,
3 Member
Palampur, HP
4 Director, Department of Horticulture, Govt. of Punjab, Chandigarh. | Member
Director of Research, Dr.Y.S. Parmar Univ. of Hort. & Forestry,
5 . Member
Nauni, Solan.
Dr. Rajesh Rana, Principal Scientist, [CAR-Central Potato Research
6 ; . Member
Institute, Shimla.
7 Dr. Meera Pande, Principal Scientist, ICAR-Indian Institute of Memb
Horticultural Research, Bangalore. cmbet
3 Dr. K.K. Mishra, Senior Scientist, [CAR-Vivekanand Parvatiya Krishi Memb
Anusandhan Sansthan, Almora. ember
9 Dr.Shwet Kamal, Senior Scientist, I[CAR-DMR, Solan. Member
Finance & Accounts Officer, Indian Council of Agricultural Research, Memb
10| Krishi Bhavan, New Delhi-110001. ember
11 Sh.Vinod Thakur, Thakur Mushroom Farm, Chambaghat, Solan. Member
12 Sh. Rajesh Thakur, Village Ber-ki-Ser, Chambaghat, Solan. Member
13 | Administrative Officer, ICAR-DMR, Solan. Member Secretary
8.2 Research Advisory Committee
1. Dr. R:P. Tewari, Chairman
Ex-Director, [ICAR-DMR, Solan
No.56, S S-208, Yelahanka New Town,
Bangalore — 560064 (Karnataka)
2. Dr. TK. Behera, N
Principal Scientist,
Vegetable Science,
ICAR-IARI, Pusa,
New Delhi— 110 012




B (CARDMR ANNUAL REPORT-2016-17

3.

Dr. A K. Patra,

Retd., Prof.,

OUAT, Plot No.MB-47,
Badagad BRIT Colony,
Bhubaneswar — 751018

Member

Dr. B.K. Pandey,

Principal Scientist (Plant Pathology),
Horticulture Science Division, KAB-II, Pusa,
New Delhi — 110 012.

Member

Dr. V.P. Sharma

Director,

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

Member

Dr. T. Jankiram,

Asstt. Director General (Hort.Sci.-1),
Indian Council of Agricultural Research,
KAB-II, Pusa,

New Delhi — 110 012.

Member

Dr. Ram Das Shinde,

Tirupati Balaji Agro Products Pvt. Ltd.,
Someshwa Nagar (Nimbut),

Tal: Baramati, Distt. Pune-412306 (MS)

Member

Sh. Vinod Thakur,

Thakur Mushroom Farm,

V&PO Chambaghat,

Tehsil & Distt. Solan (HP) — 173213.

Member

Sh. Rajesh Thakur,

Village Ber-Ki-Ser,

PO Chambaghat,

Tehsil & Distt. Solan (HP) — 173213.

Member

10.

Dr. O.P. Ahlawat,

Principal Scientist,

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

Member Secretary

8.3 Institute Research Committee

Sr. No. Name Designation
1. Dr. V.P. Sharma, Director Chairman (IRC)
2. Dr. R.C. Upadhyay, Principal Scientist Member
3. Dr. O.P. Ahlawat, Principal Scientist Member Secretary
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4. Dr. B.L. Attri, Principal Scientist Member
5. Dr. Satish Kumar, Principal Scientist Member
6. Dr. Shwet Kamal, Senior Scientist Member
7). Dr. Yogesh Gautam, Senior Scientist Member
8. Dr. Mahantesh Shirur, Scientist Member
9. Ms. Mamta Gupta, Scientist Member
10. Mr. Sudheer Kumar Annepu, Scientist Member
8.4 Members of Project Monitoring and Evaluation committee

Sr.No. Name of employee Designation
1. Dr. O.P. Ahlawat, Principal Scientist Chairman
2. Dr. B.L. Attri, Principal Scientist Member
3. Dr. Satish Kumar, Principal Scientist Co-Chairman
4. Dr. Yogesh Gautam, Scientist Member
3. Mr. Sudheer Kumar Annepu, Scientist Member Secretary
6. Mr. Deep Kumar Thakur, Steno D.A. (PME Cell)

8.5 Memmers of REFD Committee

Sr.No. | Name of employee Designation
1. Dr. V.P. Sharma Director/ Chairman
2. Dr. O.P. Ahlawat Principal Scientist/ Nodal Officer
3. Dr. Satish Kumar Principal Scientist/ Co-Nodal Officer
4. Dr. Yogesh Gautam Scientist/Member
5. Mr. Sudheer Kumar Annepu Scientist/Member
6. Mr. H.N. Sharma Admn. Officer/Member
7. Mr. J.R. Mangale AF& AO/Member
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8.6 Members of Publication Committee meetings

Sr.No. Name of employee Designation
1. Dr. O.P. Ahlawat Principal Scientist/Member
2. Dr. Satish Kumar Principal Scientist/Member
3 Dr. Shwet Kamal Senior Scientist/Member
4. Dr. Mahantesh Shirur Scientist/Member

8.7 Members of Grievance Cell
Elected Members of Grievance Committee

Sr. No | Name & designation Category Capacity
1 Dr.Yogesh Gautam, Senior Scientist Scientific Member
2 Smt.Shashi Poonam, LDC Administrative Member
3 Sh.Ram Swaroop, Sr.Tech.Asstt. Technical Member
4 Sh.Tej Ram, SSS Skilled Support Member
Staff
Nominated Office Side Members of Grievance Committee
SN Name & designation Category Capacity
1 Dr.V.P. Sharma Director Chairman
2 Dr.Shwet Kamal, Sr.Scientist Scientific Member (Office side)
3 Administrative Officer Administrative | Member (Office side)
4 Asstt.Finance & A/Cs Officer Audit Member (Office side)
5 Asstt. Admn.Officer Administrative | Member Secretary
8.8 Institute Joint Staff Council
Sr. No.| Staff Side Members of IJSC Designation
1. Sh.Roshan Lal Negi, LDC (Member CJSC) Member
2. Sh.Dharam Dass, UDC Member
3. Sh.Guler Singh Rana, Sr. Technical Assistant (Secretary [JSC) Member
4. Sh.Deepak Sharma, Sr. Technical Assistant Member
5. Sh.Ajeet Kumar, SSS Member
6. Sh.Vinay Sharma, SSS Member
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Office Side Members of 1JSC

Sr. No., Name Designation

1. Dr.R.C. Upadhyay, Principal Scientist Member
2 Dr.Shwet Kamal, Sr. Scientist Member
3. Dr.Yogesh Gautam, Sr. Scientist Member
4
5

Administrative Officer Member
AF&AO Member
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9. IMSITSI BRITodRIol

9. Implementation of Official Language

ISTTYT BRI AfAfd g1 a9 2016—17 & SRM fhA
T BT Bl Afere faaro

TRT TRBR DI IISTHTST AT & Bra=aa= bl
JARFd B qAT Fe=erd gRT |uifed f6d S
aTel BB H 2=l BT TN YAREd o & e
I e # IoTTYT Braf=aa= afif &1 e fhar
TATE | TOMTYT BraT=aa= & foIu fAeemery & arerT &
DS ATHR T HHART 9 B & 9G]
Hraage AfRfd gRT U T R $ Bolawy
feemer § < & BHa 9 YaR—YIR § Iuferd
AHAN U §g © | Meeed R a¥ 2016—17 &
SR A T H1at & e fdaRor fFrrgaR 8-
TSTHTYT A1 BRIEH IR BRI

RIS 39T, T[8 HATTd, YRA ARBR G
STRT TSTITYT a1fS b BIishd TR ST &l ST
PRI AT B SRS Jodbi § =4 gs dor fQy
T fean—fadnt & srged fow v fFofat @ eaR
PRATS DI g AT ey & F9 JEIRAl g
HHATRAT P AMDH BRIGH & JTIR FEiRd e

T R B TR o 147 |

R faumT, 8 faeell Ud 4R Sy
g uRyg, g fleell & ura =i /uRusl wR
HRATS

39 @ H NG Braage )
TJa=aq e /faEl 9 gwfyg s geR @
T/ URYF TS IISTATST fI9TT, AR Y e
gRye | Ure 8¢ R R dRars difed o, 39 W
PRATS B TS dAT S= T4 Adfed rfrwiRar
HHATRAT BT ITb! STBRI g 3MIeDh HRATE B
gfRarferd foar T |

feramd) 125 wifar Raid 1 Fepot=1 T weiien

oo # ISTYT Braf-aae Free U

P fps UTd B RIS RS Aot § G sffwe
BT HhfeTd PR AN BT FAHfbd fawar gerfa Rare
IR @ 5| 39 FHfbd RUIE &I 4RI FHiY
AfAfd, Aiee den SU-Fewed  (SrRIEge), TSI
mT, ST &P BRaId hrted—1, ool
TR R, 75 facell dr W 9o 59 Rare &1
FHIEAT BT TS AT UTS g BiAAT DI SATT HR G B
3 foru afY srfdaiRal g wd=rRal &1 afvd fear

AT |

Official Language Implementation
Committee has been constituted in the Directorate with
the objective of ensuring the implementation of the
Official Language Policy of the Government of India
and also to ensure the use of Hindi in work being done
at Directorate.

Members of the Official Language Implementation
Committee
Dr. V.P. Sharma, Director - President
Mr. H.N. Sharma, Administrative Officer - Member
Dr. Yogesh Gautam, Senior Scientist - Member
Mrs. Sunila Thakur, PS, Member
Mr. Deep Kumar Thakur, Steno, Member Secretary

Despite the absence of any official employee
for the implementation of the official language policy
in the Directorate the committee achieved the desired
success in the functioning and propaganda of Hindi.
The following is the brief descriptions of the works
done during the year 2016-17 by the Directorate:
Implementation on Official Language Program

The meetings were conducted at every
quarterly interval by the institute Official Language
Implementation Committee to review the guidelines
issued by the Official Language Department, Home
Ministry, and Government of India. The issues
discussed in the meeting along with the action points
are being shared with the scientific, technical and
administrative staff of the directorate.

Action taken on letters/circulars received from
Official Language Department, New Delhi and
Indian Council of Agricultural Research, New
Delhi

During this period, various types of letters /
circulars related to the implementation of the official
language were received from the Department of

Official Language and Indian Council of Agricultural

Research, on which action was desired and action was

taken. The information was circulated to all the

concerned officers and employees for proper
implementation.

Compilation and review of quarterly Hindi

progress report

After obtaining statistics regarding
implementation of Hindi language in the Directorate,
the integrated Hindi progress report of the Directorate



=) vicTe Ao &1 Brtaa

RGHTET 9T gRT SN el & 3f gy
Feeme™ § TROR BHGS g ©F 3§ < § & &
oy drcarest Arorr 9 S1fereTRal 9 wHaTiRal & fory
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gU TP i AR &7 T fan S 8 i wrsalt
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RISTITYT HRITEIT FAfT & 396 dadl
&1 i AT fHar 1| 8@ H oS a1
IRIGH H FEiRa By T el B U B,
FHI—AAY R RISTHTST fIT T R BN S1gaer
IRY & UTT FFEe / MMl & JIUTed WR =i bl T
qAqT 31 dodl H forw 7y Foil &I ar] &= & forg
PRATS DT TS |
FATRIE ST BRI 61 oI

feeTera o IHIRIS ITSTITST BRI 6T
frafaa smare far ar | g9 sRivmeret § Rl #
BT BRI H AT BT IR R AT Bl TS dAT SHRT
PRI 7 o ol IUTT Gy 7Y |

ey @ 9 JAHIRAT T HHATRAT &
T 9t UpR & yus fgard w9 # IR fHU 70 g |
& HYSR W SrSAArs by Y arfd I feF—yfafeq
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AT TI— gy feemerm # =

g BT AN fe-Tih 05—14 RyawR, 2016 ddb 2=
e 74T T, foraenT faaxor fa=ferRad g—

1. g[cerE Ui :— §9 Ui § g 16 gfasrira
T fora | T SR e et @ ferg of |

g — Al gl STy, ANl wrEge
fgfa  — <1 29d ®9a, IR Jgne

T — SNl IRl g, B forfue

2. ger@ ufcrtan (< foras ) -— I8 uferifiar w
I B ARG T HHARAT & oy Afar o | g8
AfRIATAT H de 25 UfTRIAT =1 9T for |

GO — 1. gof oflel 3731, U Jeili~ep

fgca  — 9l gear aSrgR, ol s
g — L Wd P, dRS dEle 39
UieRATaT &1 & IuAfd 1. "E=<e HAR ol fd
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3. 3rgare fo=e 4 sirsit
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was compiled and referred to Indian Council of
Agricultural Research, New Delhi, Municipal Official
Language Implementation Committee, Solan and Sub
Inspector (Implementation), Department of Official
Language, Northern Regional Implementation Office-
1, Delhi-A-Sarojini Nagar, New Delhi. This report was
reviewed and sent to all the officials and employees for
indicating the shortcomings detected.
Implementation of Hindi Incentive Scheme

In accordance with the instructions issued by
the Department of Official Language, the incentive
scheme was implemented for all officers and
employees in Hindji, in the form of official work in the
Directorate. An evaluation committee was set up for
keeping an eye on the work done throughout the year.
First, second and third prizes were awarded after
evaluating the file maintenance and day to day
functions.
Organizing Quarterly Meetings

Quarterly meetings of the Official Language
Implementation Committee were organized regularly.
In the meetings discussion were held to meet the goals
as previously taken and action taken to implement the
decisions as received from in the Official Language
Program. The compliance with the instructions /
directions received from the Department of Official
Language and the Indian Council of Agricultural
Research taken in these meetings.
Organizing Quarterly Official Language
Workshops

Quarterly official language workshops were
organized regularly in the Directorate. In these
workshops, the barriers against working in Hindi were
discussed and alternate measures were suggested to
solve them. All types of forms were prepared in
bilingual and distributed to the staff members of the
Directorate for day-to-day office use.
Celebration of Hindi Week

The Hindi Week was organized at ICAR-

Directorate of Mushroom Research, Solan from

05-14 September 2016. The details are as follows:
1. Caption competition:

A total of 16 participants participated in this
competition from all the divisions of Directorate and
the prizes were won by

Smt. Sunila thakur, PS —first prize

Dr. Shwet Kamal, Senior Scientist—second prize

Smt. Shashi Poonam, Junior clerk —third prize
2. Calligraphy competition:

This competition was

compulsory for the officers and
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e st et @ forg oY |

Y — Q1. 39d HH, IR IS

fga  — i <ola 3w, ofvs fafts

TE — 8T U AR ST, STrferfie

4fFEg gfkf— Ser v of 9= Us
AR ® JER |

9 gfaaifrar 9 @t 12 ufoifil =1 9T foran | a8
e ) et & forg off |

g — I gof olel 373, U dellitih

fgda  — siwch dar wifear, |g.a.ef.

qAg  — AN HHAT [, LD
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JAg  — SI.Tdd DA, IR d=TD

6. feaoft wferafira -
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employees of all classes. A total of 25 participants
participated in this competition.
Dr Brij Lal Attri, Principal Scientist— first prize
Smt. Sunila thakur, PS—second prize
Dr. Shwet Kamal, Senior Scientist—third prize
Two participants, Dr. Mahantesh Shirur, Scientist
and Mr. Sudheer Kumar Annepu, Scientist were
effectively participated in the competitions which
are from non Hindi speaking states.
3. Translation from Hindi to English
A total of 11 participants participated in this
competition. This competition was for all classes.
Dr. Shwet Kamal, Senior Scientist— first prize
Shri Sanjeev Sharma, Junior clerk— second
prize
Shri Deep Kumar, Steno—third prize
4. Essay competition on “Mushroom- A health
food”
Dr Brij Lal Attri, Principal Scientist— first prize
Smt.Reeta Bhatia, ACTO (Library)—second prize
Ms. Mamta Gupta, Scientist—third prize
Translation from English to Hindi
A total of 14 participants participated in this
competition. This competition was for all classes.
Dr. Satish Kumar, Principal Scientist—first prize
Shri Deep Kumar, Steno—second prize
Dr. Shwet Kamal, Senior Scientist—third prize
6. Comment competition
A total of 7 participants participated in this
competition. This competition was for all classes.
Dr Brij Lal Attri, Principal Scientist— first prize
Smt. Shashi Poonam, Junior clerk—second prize
Shri Sanjeev Sharma, Junior clerk—third prize
7. General and technical knowledge competition
This competition was for technical assistants only,
in which 5 participants were participated.
Shri Guler Rana, Senior Technical Assistant— first
prize
Shri Deepak Sharma, Senior Technical Assistant—
second prize
Shri Raj Kumar, Technical Assistant—third prize
8. Letter writing competition
This competition was for SSS employees, in which
atotal of 4 participants attended.
First- Shri Vinay Sharma, SSS
Second — Smt Meera Devi, SSS
9. Writing scientific achievements
This competition was compulsory for the scientific
class. All the nine scientists were actively
participated in the competition and presented their

o
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scientific achievements for the year 2015-16 in
witting.
First- Ms. Mamta Gupta, Scientist
Second- Dr Brij Lal Attri, Principal Scientist
Third- Dr. Satish Kumar, Principal Scientist
10. Debate Competition
This contest was for all classes.
First-Dr. Anupam Barh, Scientist
Second- Dr. Satish Kumar, Principal Scientist
Third- Dr.Yogesh Gautam, Senior Scientist
11. Quiz Contest
The competition was for the officers and
employees of all categories
First - Team 'D' (Dr. Mahantesh Shirur was the
leader of this team)
Second - Team 'E' (Mr. Sudheer Kumar was the
leader of the team)
12. In the context of the award for doing most of the
work in Hindi during the year.
According to the Government of India, Ministry of
Home Affairs, Department of Official Language,
NDCC -I1 Bhavan, Jaysingh Road, New Delhi No.
11I/12013/01/2011-R.B. (Policy / K.B. Bureau)
dated October 30, 2012, the official functioning in
Hindi will promoted and there is also provision for
award under the incentive scheme, which has been
given only on Hindi week.
Prizes were awarded to the following officers and
employees for doing all round work in Hindi
throughout the year.
First Prize
Shri Deep Kumar Thakur, Steno
Shri N. P Negi, Assistant
Second Prize
Shri Sanjeev Sharma, Junior clerk
Smt. Shashi Poonam, Junior clerk
Shri. T .D Sharma, Assistant
Third Prize
Shri. Roshan Lal Negi
Shri. Dharm Dass
Shri. Rajendra Sharma
Shri Deep Sharma
e. ShriLek RajRana
As a result of this, the tendency of working in Hindi
amongst scientists / officials / employees of
Directorate have increased and presently many
administrative activities are being edited in Hindi. In
this regard, sustained cooperation has been
received from the scientists, officers and
employees of the Directorate. As a

fooE we TR NT e —
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result, we are heading towards achieving the goal of

implementing the official language policy in full scale.

Key Activities and Achievements of Annual Hindi

Progress

* The summary-abridged brief description of major-
key activities and achievements of the Official
Language Implementation Committee is presented
as annual Hindi progress report.

* More than 80 percent of the staff of Directorate is
proficient in working in Hindi language and it has
been notified as Hindi Office in the Gazette of the
Government of India under the Official Language
Rule 10 (4).

* Meetings of the Official Language Implementation
Committee were held on 02.05.2016, 18.07.2016,
17.10.2016 and 03.02.2017. The agenda of all
meetings was fixed only after the approval of the
Official Language Implementation Committee
according to the requirements of the annual
implementation and the Chairman.

+ Official language workshops were organized on
24.05.2016, 14.09.2016, 09.12.2016 and
04.03.2017 in which all officers and employees of
the board of directors participated voluntarily and
successfully achieved the goals of the workshops.

o The letters which were deemed to be expected to be
answered in Hindi or received letters signed in
Hindi were answered only in Hindi.

* Most of the meetings minutes of the Directorate
were prepared in Hindi.

 In the context of the compliance of section 3 (3) of
the Official Language Act, 1963 and other rules,
every officer and employee of the board of directors
has been issued office surveillance timely and
efforts are being made to ensure follow them.

» Continuous efforts are continuing in the direction of
achieving the goals of Hindi correspondence.

* All 52 standard formats have been prepared in
bilingual form and continuous efforts is being done
that all personnel fill them in Hindi only.

* The Hindi software has been downloaded in all the
30 computers system of the Directorate. With this,
every officer and employee working on the
computer can work together in Hindi or Hindi in
both languages as well as in any language.

» All officers of the board have been prepared on the
information related to the Hindi roster and also
posted on the website of the Directorate.

» All sign boards, information boards, name plates
and other similar types of boards have been
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prepared in bilingual form.

Training essay collection for training programs of
Directorate is available in both Hindi and English
languages.

Code manuals and other procedures are available in
Hindi.

With the objective of enhancing Hindi knowledge of
the officers and employees of the Directorate, the
sentences of Hindi are written every day under the
head 'Today's Thoughts' on the 'Black Board' so that
the knowledge of officers and employees increases.
Each year in the Directorate, the mushroom fair was
organized. This year it was organized on September
10, 2016, as this year. On this occasion, the
headlines, graphs, histographs, etc. of all the
pictures of the main Pandal were displayed in Hindi.
Mushroom related information was presented in a
fascinating way through multimedia and farmers,
students and other animals were made available in
Hindi language.

A committee has been formed for purchase of Hindi
books which recommends buying Hindi books for
the library. Efforts are being made to buy books
according to the target set by the Official Language
Department every year in the library. In the list of all
the available publications available in the library of
Directorate, the directory has been made available
on the website of the Directorate.

Talks on Mushroom in Hindi by scientist and
technical officers of the Directorate are also being
broadcasted on television and Akashwani, which
will solve the problems of Mushroom Producers.
The Hindi magazine 'Chhatrak' was published by
Directorate in Hindi, in which articles related to
mushroom were printed. So that mushroom farmers
canread it in simple Hindi.

In addition, Under the constant guidance of Dr. V.P.
Sharma Director and Chairman, Official Language
Implementation Committee, timely arrangements
of the seminars and functionaries in Hindi and
continuous progress of the work related to
implementation of the official language by all
officials and employees working in the Directorate
are continuing to progress.




I (CARDMR ANNUAL REPORT-2016-17

AW AW Y L4

10. A Z2EId SIididierRIl
10. Institutional Activities

10.1 G+ YR QIS HISRYI D X Vil IS BRI

9 ¥ 10 S[H 2016 DI WHIITI— G AL
ey | I gRT 990 TR J1RIeT IR Faf~ad

JITHLT URATSTAT & XVIII AT HRIRITAT BT AT
foam aTam o |

JI3H H 60 W A AIRGH STTAUT STHDI o AT fora
o7 | HYHH JEN, Hdld AR AT BN fG9EI &
gfrIer & | o uioeiial 7eRed IcTad! F
feremR—famet 3 9T foram |

IgETCH TF DI AT S U & P FAR,
SN (TaTw), aTgAvaR, ¢ facel gvT 8% | S @1
a7 erT QTS ATSTRUT HYRRH Bl IR IR JehT=T STl
| 9T qeb=Tep] 3 ST by MY e areder aiik
He—aregel Ui faeivs o | A= eas 98 v
URIEToT Bl fawga Rule Hafea sf=ered gRT U ol
Tg ol | IS UK & 91 qoh-ld] BRIHH Bl =i
gS | < & e XM, TSN (THR), HIhsTy, S
faeell, =1 quf 3 &1 sregerdr &1 IR A= RywrRer
IR TR Ufgel IR TexTs I faar—faasf fear |

BT (T
BISEMIHI
@ . m"fﬂf ﬂ" HllSlIlIllH

June 2016

Ic AR Dlrector ate of |y h
at. Solg L

10.1 XVIII Annual Workshop of AICRP on
mushrooms

The XVIII Annual Workshop of All India
Coordinated Research Project on Mushroom was
organized by ICAR-DMR, Solan from 9-10" June,
2016. The meeting was attended by more than 60
mushroom research workers. Representatives from
mushroom industry, KVKs and state agriculture
departments. The progressive mushroom growers and
farmers also participated in the deliberation.

The inaugural session was chaired by Dr. N K
Krishna Kumar, DDG (HS), ICAR, New Delhi. Dr. VP
Sharma, Director presented the progress made in
AICRP on mushrooms. Five technical sessions were
held which were chaired and co-chaired by renowned
experts. Detailed reports on various network multi
location trials were presented by the concerned
principal investigators. Each presentation was
followed by discussions which led to significant
improvement in the technical programme. Dr. T Janaki
Ram, ADG (HS), ICAR, New Delhi chaired the
plenary session and had in depth deliberations on

various recommendations and action points.

Fig 10.1 XVIII Annual workshop of AICRP on mushrooms
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10.2 Research Advisory Committee meeting

In the reporting period, one RAC meeting was
convened at ICAR-DMR, Solan during 20-21" July
2016. The meetings were chaired by Dr. R.P.Tewari,
Former Director, [CAR-DMR, Solan and attended by
the esteemed members Dr. V.P. Sharma, Dr. T.
Janakiram, Dr. T.K.Behra, Dr. A.K.Patra, Dr.
B.K.Pandey and Dr. O.P.Ahlawat. Progressive
mushroom growers, Dr. Ram Das Shinde, Tirupathi
Balaji Agro Products Pvt. Ltd., Sh. Vinod Thakur and
Rajesh Thakur, Thakur Mushroom Farm, Solan were
also participated in the meeting. After a brief
presentation by the principal investigators, the RAC
critically examined the progress and achievements of
ongoing and completed projects. The committee also
gave important comments on new project proposals
and appreciated the collective efforts made by the
Directorate to address research gaps and challenges in
mushroom science.

10.3 Institute Research Committee meeting

The IRC meeting of the Directorate was held on 1" and
5" August 2016 under the chairmanship of Dr.
V.P.Sharma, Director. Progress of the ongoing institute
funded research projects and proposals for new
projects were presented by concerned scientists. This
was followed by thorough discussion, appraisal and
future orientation of the technical programme. Further,
to fast track project activities, a monthly review
meetings were proposed to conduct at every first
Friday of the minth.

10.4 Institute Management Committee meeting

The IMC meeting was convened on 14" October 2016
under the chairmanship of Dr. V.P.Sharma Director.
Other respected members present during the meeting

Fig 10.2 RAC and IMC meetings held at ICAR-DMR, Solan
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were Dr. T.Janakiram, ADG (Hort. II), Dr. S.S. Kanwar

DR, HPKV; Palampur, Dr. Rajesh Rana, Dr. Shwet

Kamal, Dr. K.K.Mishra, Sh. T.S. Bhatti, Shri

J.R.Mangle, Shri Vinod Thakur, Shri Rajesh Thakur

and Dr. B.L.Attri (Member Secretary). Issues related to

institute management and procurement proposals were

discussed and approved.

10.5 Swachh Bharat Abhiyan

Clean India Drive is being implemented in the

ICAR- DMR campus on every third Saturday of the month

to fulfil the vision and mission of clean India a Day. All staff

members participated voluntarily in the mission and efforts

are being made to keep the DMR as “Clean and Green

DMR”. A special cleanliness drive was conducted in the

nearby villages during the Swachhata Pakhwara celebrated

from 16-31" October, 2016. A painting competition was also

conducted during this pakhwara in which 20 students from

class VIII to X were participated from different schools and

made thought provoking paintings on the importance of

cleanliness in day-to-day life.

Other activities

» Awareness generation about health benefits of yoga
and meditation

» Cleanliness drive in Mushroom Vihar involving all
staff members and their family members and
sensitizing the residents about lesser use of plastics

+ Making a systematic compost pit in office premises
for disposal of spent mushroom substrate

* Cleanliness drive in nearby schools, parks and at
ESIhospital, Chamabghat

* Awareness for Swachh Bharat Abhiyan was passed
on to entrepreneurs, farmers and youth in all the
training programmes organized by [CAR-DMR.

» Weeding of old records, disposing of old and
obsolete furniture, junk material and unserviceable
items has been done on regular basis

Fig 10. 2 Celebration of Swacchata Pakhwara at ICAR-DMR, Solan
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10.6 Vigilance Awareness Week

“Good governance is about the processes for
making good decisions and their effective
implementation”.  To implement the preventive
vigilance needs as a tool of good governance, ICAR-
DMR observed the vigilance awareness week from 31"
October to 5" November, 2016 with a theme “Public
participation in promoting integrity and eradicating
corruption”. On this occasion Dr. Mahantesh Shirur,
Vigilance Officer administered pledge to all staff of
ICAR-DMR. To create the awareness in the public,
banners and posters were displayed at the main gate of
institute.  On this occasion, competitions were
organized in support with the State Bank of Patiala,
Chambaghat branch for slogan writing competition on
“good governance” and essay writing competition on
“ways to promote public participation in eradicating
corruption in government offices”. Dr. Mahantesh
Shirur, Scientist; Dr. Anupam Barah, Scientist; Dr. BL
Attri, Principal Scientist; Mr. Deepak Sharma, Sr.
Technical Assistant; Mr. Sunil Verma, ACTO and Mr.
H.N.Sharma, AO won several prizes in the above
competitions.

Fig 10.3 Oath taking on closing ceremony of vigilance awareness week
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10.7 National Unity Day

To commemorate the birth anniversary of the
Iron Man of India, “Sardar Vallabhbhai Patel” who was
instrumental in keeping India united, ICAR- DMR
observed the Rashtriya Ekta Diwas (National Unity
Day) on 31" October, 2016. A pledge to maintain the
unity and integrity of the country was taken by all the
staff of ICAR-DMR.

10.8 Communal Harmony Week

As per the guidelines received from National
Foundation for Communal
Harmony (NFFCH), New Delhi, 95
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Communal Harmony week was observed during 19" to
25" November, 2016. All staff of ICAR-DMR
contributed for the National Foundation for Communal
Harmony fund on the Flag Day (25" November, 2016)
and it was submitted to Secretary, NFFCH.
10.9 National Science Day Celebrations

National Science Day was celebrated in ICAR-
DMR (Theme: Science and Technology for Specially
Abled Persons) on 28" February, 2017 with great
enthusiasm in order to commemorate the invention of
the Raman Effect in India by the Indian physicist, Sir
Chandrasekhara Venkata Raman on the same day in the
year 1928. More than 350 students from 9 local schools
visited ICAR-DMR and they were exposed to various
facets of mushroom cultivation. Variety of activities
such as science exhibition, live demonstrations,
debates, quiz competitions, scientific and motivational
lectures were organized by the ICAR-DMR to
popularize the science and technology among the
student community.

Fig 10.4 National Science Day celebrations at ICAR-DMR, Solan
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Trainings
Dr. B LAttri

1. Attended one day training programme for the nodal
officers of the public authorities/institutes under
DARE-ICAR on RTI-MIS held at NASC Complex,
New Delhion 21 October, 2016

2. Attended two days brain storming session cum
interaction meet on “Engineering interventions for
production and processing of Horticultural Crops”
held at ICAR-CIAE, Bhopal from 24-25 October,
2016.

3. Attended three days training on “Competency
enhancement programme for effective
implementation of training functions of HRD
Nodal Officers of ICAR” held at ICAR-NAARM,
Hyderabad from 20-22 Febrauary, 2017.

Dr. Yogesh Gautam

1. Attended the second workshop of officer incharge
data management of ICAR Research Data
Repository for Knowledge Management initiative
organized at NASC Complex, New Delhi from 24-
25 January, 2017.

2. Attended the short course on “Advances in
Engineering Tools and Techniques for Precision
Agriculture” scheduled during 10-19 January 2017
at ICAR-Central Institute of Agricultural
Engineering, Bhopal.

Dr. Mahantesh Shirur

1. Attended the workshop on the “Good Practices in
Extension Research” from 29" November to 2™
December, 2016 at ICAR-National Academy of
Agricultural Research Management, Hyderabad.

Mr. Sudheer Kumar Annepu

1. Attended 21 days ICAR sponsored winter school on
“Bio-active compounds from medicinal plants: A
wealth of novelties and opportunities” conducted
by ICAR-DMAPR, Anand from 1-21" December
2016.

Dr.Anupam Barh

1. Attended one month orientation training
programme at ICAR-DMR, Solan from 10" April to
9" May, 2016.

2. Attended 10 days training programme on
mushroom production technology for

entrepreneurs at ICAR-DMR, 97
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3. Attended three months professional attachment
training at ICAR-NBPGR, New Delhi from 10"
May to 9" August, 2016.

4. Attended 21 days ICAR sponsored CAFT training
on “Recent Analytical Techniques in Statistical
Genetics and Genomics” at ICAR-IASRI, New
Delhi from

Technical Personnel

1. Mr. Deepak Sharma, Senior Technical Assistant
was attended one day workshop on “Awarness and
knowledge sharing- NKN”at [ISER, Mohali on 22™
August, 2016.

2. Mr. Gian Chand, Technical Officer (Farm) was
attended 10 days competence enhancement
programme on “Motivation and positive thinking
for Technical Officers of ICAR” at ICAR-
NAARM, Hyderabad from 30" Novemeber to 9"
December, 2016.

3. Mrs. Shailja Verma, Assistant Chief Technical
Officer (TOT/Extention) was attended “Model
training course on processing value addition and
enterprenuership development in food agri
business conducted at ICAR-CIPHET, Ludhiana
from 14-21" November, 2016.

Administration Personnel

1. Mr. T.D.Sharma, Assistant was atteneded capacity
building programme on general administration and
management conducted by ICAR-Research
Complex for Eastern Region, Patna from 13-16
December, 2016.

2. Mr. Surjit Singh, Personnel Secretary was
atteneded capacity building programme on general
administration and management conducted by
ICAR-Research Complex for Eastern Region,
Patna from 13-16 December, 2016.

3. Mr. Surjit Singh, Personnel Secretary was
atteneded training programme on ‘“Enhancing
efficiency and behavioural skills” conducted by
ICAR-NAARM, Hyderabad from 4-10" January,
2017.

4. Mrs. Sunila Thakur, Personnel Assistant was
atteneded training programme on “Enhancing
efficiency and behavioural skills” conducted by
ICAR-NAARM, Hyderabad from 4-10" January,
2017.

B. Participation in Symposia / Conferences /
Workshops / Events
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Dr.VPSharma

1. Attended 19" International Society for Mushroom
Science (ISMS) Congress from 29" May to 2™ June
2016 at Amsterdam, The Netherlands.

2. Delivered lead lecture in a workshop on
Technological Advances in Plant Pathology at
UHF, Nauni from 4-5 May 2016.

3. Attended 7" Indian Horticulture Congress at New
Delhi from 15-17 November 2016 and presented a
lead paper.

Dr.R C Upadhyay

1. Participated in 1" Agrobiodiversity conference held
at New Delhi from 6-9" November, 2016.

Dr. B LAttri

1. Attended one day workshop/seminar under State
Mission for Food Processing (SMFP) at MSME,
Chambaghat, Solan and made presentation of
processing of Fruits, Vegetables and Mushroom on
07.09.2016.

2. Attended 7" Indian Horticulture Congress-2016
from 15-17 November 2016 at ICAR-IARI, New
Delhi Delhi

3. Attended Hindi workshop on 04.03.2017 at ICAR-
DMR, Solan in which Dr Jog Raj, Chairman,
NARAKAS, Solan and Deputy Director, Urdu
Teaching and Research Centre (UTRC), Solan
delivered a talk on the history and present scenario
of Hindi in the country.

Dr. Mahantesh Shirur

1. Attended 7" Indian Horticulture Congress on
'Doubling the farmers' income through
horticulture' held during 15-18" November 2016 at
ICAR-IARI, New Delhi.

2. Participated in National Symposium on “Advances
in Agriculture through Sustainable Technologies
and Holistic Approaches” conducted by Society for
Advancement of Human & Nature (SADHNA)
held at Goa from 15-17" February, 2017.

Ms. Mamta Gupta

1. Participated in 1" Agrobiodiversity conference held
at New Delhi from 6-9" November, 2016.

Mr. Sudheer Kumar Annepu

1. Participated in National Symposium on “Advances
in Agriculture through Sustainable Technologies
and Holistic Approaches” conducted by Society for
Advancement of Human & Nature (SADHNA)
held at Goa from 15-17" February, 2017.
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12. Distinguished Visitors

In total 20 visitors visited ICAR-DMR, Solan during this period. Few important visitors are as follows:

SI. No. Name & Address Date of visit to DMR, Solan
1 Dr. A K Vasisht 18.04.2016
ADG (PIM/ESM)
9 Mrs. Rashmi R Rao 18.04.2016
DDF, ICAR-HQ
3 Mr. P K Garg 23.05.2016

ADG, CPWD, New Delhi

Mr. R. S. Malhotra
Ambassador of India to Niger

5 Mr. Man Mohan Bhanot 03.06.2016

Ambassador of India to Syria

6 Dr. N K Krishna Kumar 06.06.2016

DDG (HS) ICAR, New Delhi

Dr. T Janaki R
7 v T Janaki Ram , 10.06.2016
ADG (HS) ICAR, New Delhi

Dr. T Mohapatra

8 Socrotary DARE & DG, ICAR, Now Delki 19.08.2016

03.06.2016

Approximately a total no. of 2800 farmers, entrepreneurs, students, private and govt. officials have visited
the Directorate during this period to know about the different facets of the mushroom cultivation and advances in
cultivation technology of different mushrooms.

L g e g ‘ 4 ——— : : &
Fig 12.1 Dr. Trilochan Mohapatra, Secretary (DARE) & Director General (ICAR),
Dr. A.K.Singh, Deputy Director General (Agricultural Extension) and Dr. T. Jankiram, ADG (Hort. Sci.)
on their visit to ICAR-DMR, Solan
for 12.1 <. e wgmarn, wfed (S1g.en3.) vd weveee (WM§.e9.), 3. U, Rig (31 < si-gi firar)
3R 1 <1, AHRM (T. SV, SW1.) BT 1. F. 3. T-G.3M . 7 smre

100









Cadre strength of scientists at ICAR-Directorate of Mushroom Research, Solan as on 31.03.2017

Annexure -1

IcAR-DMR ANNUAL REPORT-2016-17 [

1. 9.5 3lol. U. . 3lol.fol. D pifdid
I. Personnel of ICAR-DMR

Name of the Pay band and Scientist Sr. Scientist Principal Total
discipline grade pay Scientist
Al B|C| A{| B/C|A B |C A B |C
Agril. Engg. 15600-39100 - 1|1 - - | - - - |- - 1 1
(ASPE) + GP 6000/-
Agril 15600-39100 + L e I T L T T I I I I
Biotechnology GP 6000 & 8000 /-
Agril 15600-39100 + 1| - 1 - - - - - |- 1 - 1
Entomology GP 6000/-
Acril B . 15600-39100 1 - 1 = = | = - - |- 1 - 1
gril Extension + GP 6000/-
Flexi discipline 15600-39100 + Ly - -0 - ]- - 1- |- |1 -1
(Computer application)| GP 6000/-
Food 15600-39100 + ol I T I (R Y e I R I
Technology GP 6000/-
Genetics 15600-39100 + 1| 1|2 S I N N I 1 1 |2
& Pl breeding GP 6000/-
15600-39100 + 1| - 1 1 1|2 |- 1 |1 2 |2 |4
Plant pathology GP 6000/- & 8000/-
37400-67000 +
GP 10000
Soil Science 15600-39100 + - 1 1 - - - - - - - 1 1
GP 6000/-
Vegetable 15600-39100 + 1] - |1 1l -1 |- 1-1-121- 12
Science GP 6000/-
Grand Total 7 4 11 3 1 4 - 1 1 10 | 6 16

A - In position; B - Vacant: C - Total
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S. No Designation Pay band & Sanctioned | In position | Vacant Total
Grade pay posts posts posts
Technical posts
1 T-4 9300-34800 + 2 2 - 2
4200
2 T-1I-3 5200-20200 + 2 1 1 2
GP 2800/-
3 T-2 5200-20200 + 1 1 - 1
GP 2400/-
4 T-1 5200-20200 + 8 8 - 8
GP 2000/
Grand total 13 12 1 13
Administrative posts
1 Administrative 15600-39100 + 1 1 - 1
Officer GP 5400/-
2 Assistant Finance 9300-34800 + 1 1 - 1
and Accounts Officer| GP 4600/-
3 Assistant 9300-34800 + 1 1 - 1
Administrative GP 4600/-
Officer
4 Private Secretary 9300-34800 + 1 1 - 1
GP 4600/-
5 Assistant 9300-34800 + 4 3 1 4
GP 4200/-
6 Personal Assistant 9300-34800 + 1 1 - 1
GP 4200/-
7 UDC 5200-20200 + 2 2 - 2
GP 2400/-
8 Stenographer Gr.II1 5200-20200 + 1 1 - 1
GP 2400/-
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9 LDC 5200-20200 + 2 3 - 3
GP 1900/ -
Grand total 14 13 2 15
Skilled support staff
1 SSS Rs.5200-20200 | 10 5 5 10
+ GP 1800/ -
Grand total 10 5 5 10

‘Due to revised Cadre Strength of Administrative Staff one post of LDC is excess which will be adjusted in
near future

Staff in position at ICAR-DMR (HP)

SI. No Name of employee Designation Email
1 Dr. V.P. Sharma Director vpsharma93.icar@gov.in
3 Dr. O. P. Ahlawat Principal Scientist ahlawat22.icar@gov.in
4. Dr. B L Attri Principal Scientist attribl_cith@rediffmail.com
5 Dr. Satish Kumar Principal Scientist satish132.icar@gov.in
6 Dr. Shwet Kamal Senior Scientist shwetkamal.icar@gov.in
7 Dr. Yogesh Gautam Senior Scientist ygautamdmr.icar@gov.in
8 Dr. Mahentesh Shirur Scientist mshirur.icar@gov.in
9 Sh. Sudheer Kumar A Scientist sudheerannepu@gmail.com
10 Dr. Anupam Barh Scientist anupambarh6@gmail.com

Administrative staff

1 Sh. H. N Sharma AO sharmahns9@gmail.com

2 Sh. J R Mangle AF&AO afacodmr.icar@gov.in

3 Sh. Rajinder Sharma AAO rajinderl.icar@gov.in

4 Sh. Surjit Singh PS skanwar.icar@gov.in

5 Smt. Sunila Thakur PA sunilathakur.icar@gov.in

6 Sh. Bhim Singh Assistant bhim.icar@gov.in

7 Sh. T.D. Sharma Assistant tdsharma.icar@gov.in

8 Sh. Deep Kumar Steno Gr.III deep.icar@gov.in

9 Sh. N.P. Negi Assistant npnegi.icar@gov.in

10 Sh. Satinder Thakur UDC satenderk.icar@gov.in
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11 Sh. Dharam Dass UDC dharma.icar@gov.in

12 Smt. Shashi Poonam LDC shaship.icar@gov.in

13 Sh. Roshan Lal Negi LDC roshannegi.icar@gov.in
14 Sh. Sanjeev Sharma LDC sanjeevs.icar@gov.in

Technical staff

(Farm)

1 Sh.Sunil Verma Assistant Chief Technical
sunilv.icar@gov.in
Officer (Farm)
2 Smt. Reeta Assistant Chief Technical . ,
_ reeta30.icar@gov.in
Officer (Library)
3 Smt. Shailja Verma Assistant Chief Technical
shailjavl.icar@gov.in
Officer (Art)
4 Sh. Gian Chand Technical Officer (Boiler) gianchandl.icar@gov.in
5 Sh. Dala Ram Technical Officer (Vehicle)  dalaram.icar@gov.in
6 Sh. Ram Lal Technical Officer (Vehicle)  ramlal.icar@gov.in
7 Sh. Ram Swaroop Senior Technical Assistant ramwaroop.icar(@gov.in

8 Sh. Lekh Raj Rana Technical Assistant (Farm) lekhraj.icar@gov.in

10 Sh.Jeet Ram Technical Assistant (Farm)  jeetram.icar@gov.in

11 Sh.Guler Singh Rana Technical Assistant gulerrana.icar@gov.in
(Electrician)

12 Sh.Deepak Sharma Senior Technical Assistant depsun.icar@gov.in
(Computer)

13 Sh.Raj Kumar Technical Assistant (Farm) rajkumarl.icar@gov.in

Skilled Supporting Staff

1 Sh. Naresh Kumar SSS nareshkumar.icar@gov.in
2 Sh. Tej Ram SSS tejram.icar(@gov.in

3 Smt. Meera Devi SSS meeradevi.icar@gov.in

4 Sh. Ajeet Kumar SSS ajeetkumar.icar@gov.in

5 Sh. Vinay Sharma SSS vinaysharma.icar@gov.in
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Annexure-II

II. 2>cI® AR
II Staff News

HRIVR T

ST U g8 1 a1 11.04.2016 (Y@Tz) BT fFazmerd 7
Igfes (Sraif¥rat g urey Usi+) &1 UeHR 89T
o |

1 U= U T 1 f&1Th 25.10.2016 (JaTE) &1 Haemer
H TR STfIHRT BT USHR T8 oo |

eI

S IR A, dMH 8.1.2016 H INS A+ H
EEURINEE

ST SSTSTT g T 26.8.2016 A WEID JF dhiId]
JNIPHRT I (7—8) & WU H UG T 1T o |

s e AT M, USSRl Bl 1762016 I GAX
THTAT T |

Y STlT X9 BT 28.6.2016 W IRNT Th-Id! TZID B
T MBI (AT8) & HU H UGI~Id [T 7T o |

Y X9 Tet, BT 10.8.2016 T IR Th-Td! AZAD BT
T MBI (AT8) & FU H UGI~Id [T 7T o |

Rafgfe

S R Sureary, iRuer dsnfie 31.12.2016 @1
Ry & ATl & AATgd 8T |

RITATINYT

ST FHAT I, dEe Bl §9 FQenad 9 10.11.
2016 (3TURTEA) B IMSHILNR—ARII FIDHT AT
AT, IO 3 RIS b 77 o |

Joining

1. Dr. Anupam Barh has joined at this Directorate on
11.04.2016 (FN) as Scientist (Genetics and Plant
Breeding).

2. Sh. H.N. Sharma has joined at this Directorate on
25.10.2016 (FN) as Administrative Officer.

Promotion

1. Dr. Yogesh Gautam, was promoted as Senior
Scientist w.e.f. 08.01.2013.

2. Smt. Shailja Verma was promoted as Asstt. Chief
Technical Officer, w.e.f. 26.08.2014.

3. Sh. Roshan Lal Negi, LDC got 2" MACP w.e.f.
17.06.2016.

4. Sh. Dala Ram, Sr. Technical Assistant was
promoted as Technical Officer (Vehicle) w.e.f.
29.06.2016

5. Sh. Ram Lal, Sr. Technical Assistant was
promoted as Technical Officer (Vehicle) w.e.f.

19.09.2016

Superannuation

1. Dr. R.C. Upadhyay, Principal Scientist
superannuated from Council services w.e.f.
31.12.2016.

Transfer

Ms. Mamta Gupta, Scientist was transferred from this
Directorate on 10.11.2016(AN) to join her duties at
ICAR-Indian Maize Research Institute, Ludhiana
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Felicitation to Dr. R C Upadhyay, Principal Scientist on his superannuation

1. 3R . JureAry 1 uRug |areii | darghi
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Annexure -1I1
(III). YTDR Bd HIoAdIE
III Awards & Recognitions

AHIAII— G sgeEr e @
HIH3TIT YOIl # b Ifed WA & ®Y H AH1T
T T & 3R WIgHsrgu— M ™ e &
29T, BT T8 THT 14 BRAN, 2017 BT s fQoell, &
ARSI el & T & aRM HiY AR fbas
BT & AR HAT A T G317 T |

ICAR-Directorate of Mushroom Research,
Solan was awarded as the cashless institute in ICAR
system and the Director, ICAR-DMR, has received the
ashless Institute Award from Honourable Minister for
Agriculture and Farmers Welfare during the Directors'
conference held at New Delhi on 14" February, 2017.

S 7w R g1 oga Aifge i
ot 2ve |, gw @ Sl drenfiie! iR arRieror §
HIT o dTel bl 3R ST BT g—acaRar o, &l
qaas HiRgs ygfd Siftd fhar T o 58 I8
URIBR TMET H 15—17 HRAN], 2017 BT AN ML
ST # e e e fears, dienfifear ok
HAY eI ¥ HY TR’ o

The oral presentation delivered by Dr.
Mahantesh Shirur, Scientist entitled “E-readiness of
farmers and entrepreneurs attending training on
mushroom cultivation technology” was adjudged as
the best oral presentation in the “National symposium
on advances in agriculture through sustainable
technologies and holistic approaches (AASTHA)” at
Goa 15-17Feb.2017.
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ST G BIHR F 16—19 3T 2016, HITel
H SIS AT AT Weldha H 88 oF Y (Il
RerfQy), &t BT 3iR 2 die (GURT wIH), ATl B
3IR e m o1 (TR woI¥) # Gt Ui Ugdh Sird o |

-

S dLUd. a3 AR & Y HHAR STHR, Al
14—16 RIGEIR, 2016 DT SIS NTSTHTST BIATIT A,
AT gRT Ao f8e) urgarer § 9T foram &R

HiIdT IR A S URRIREmRI # Ugdl REPR
ST |

Mrs. Sunila Thakur, PS has won five medals at
ICAR- Zonal Sports Meet held at ICAR-NDRI, Karnal
from 16-19" April 2016 in high jump (first position),
long jump and shot put (second position), javelin throw
and discus throw (third position).

Dr. BL Attri and Mr. Deep Kumar Thakur,
Solan were participated in the Hindi Pakhwara
organized by Town Official Language Implementation
Committee, Solan from 14-16" September, 2016 and
won first prize in Poetry and General Knowledge
competitions.
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Annexure - IV

(IV). fae1 asl 2016-17 @1 faedilr fdaur
IV Financial Statement for FY : 2016-17

Budget position under Non-Plan and Plan for the year 2016-17 (Rs. In lakhs)

S. No. |Head of Accounts Non-Plan Non-Plan | Plan Plan Exp.
Allocation Exp. Allocation [2016-17
2016-17 2016-17 2016-17
A. Capital
i Land - - - -
ii Works - - 292.30 292.30
1ii Equipment 2.90 2.90 20.32 20.32
v Information Technology 0.74 0.74 1.38 1.38
v Library - - 3.00 3.00
Vi Furniture & Fixture - = = =
vii Others 0.36 0.34 - -
viii Others (TSP Equipment) = = 5.00 5.00
Total - Non-Plan Capital Assets 4.00 3.98 322.00 322.00
B. Revenue
I Establishment Expenses - - - -
i Establishment Charges 343.90 343.59 - -
il Wages - - - -
il O.T.A 0.03 0.03 - -
Total Estt. Charges 343.93 343.62 - -
11 General Revenue
1 Pension & Other Retirement 89.70 89.70 - -
Benefits
2 Traveling Expenses - - - -
TA Domestic/Transfer TA 2.00 2.00 5.00 5.00
Total Travelling Allowance 2.00 2.00 5.00 5.00
3 Research & Operational 15.00 15.00 36.41 36.41
Expenses
4 Administrative Expenses 91.42 91.41 40.44 40.43
5 Misc. Expenses 7.00 7.00 6.15 6.15
Total- Revenue 549.05 548.73 88.00 87.99
NEH - - 1.00 1.00
TSP - - 4.00 3.89
Grand Total:(Capital & Revenue) 553.05 552.71 415.00 414.88
SI. No. Head of Account Allocation Expenditure
1 Non-Plan 553.05 552.71
2 Plan 415.00 414.88
3 AICRP on Mushroom 250.00 250.00
Target Achieved
4 Revenue Receipt 33.07 43.16




V Sale of mushroom Spawn
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Annexure V

V. 3¢d diol @l &bl

Mushroom variety No of
trainees
Paddy Total Sale of | participated
straw quantity | Mother | in spawn
Month |Button |Oyster Shiitake | Milky | Macrocybe | mushroom (kg) spawn training
Apr-16 62 425 15 414 135 0 1051 0 3
May-16 | 200 202 21 234 58 0 715 3 4
Jun-16 0 172 1 53 25 14 265 0 0
Jul-16 355 178 2 26 1 9 571 0 4
Aug-16 914 365 2 5 55 0 1341 2 2
Sep-16 945 332 26 0 1 0 1304 24 6
Oct-16 | 1785 227 15 0 0 0 2027 0 8
Nov-16 | 1223 54 1 0 0 0 1278 0 7
Dec-16 722 1131 50 0 0 0 1903 1 5
Jan-17 349 756 23 0 0 0 1128 1 11
Feb-17 360 2174 150 0 40 0 2724 0 2
Mar-17 375 1184 7 23 11 0 1600 7 6
Grand
Total 7290 7200 313 755 326 23 15907 38 58

Demonstration of commercial spawn preparation to the trainees

AR WA Ieare 1 uiRigsi $1 uawa




	Page 1
	Page 1 (1)
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 1 (2)
	Page 2 (1)
	Page 3 (1)
	Page 4 (1)
	Page 5 (1)
	Page 6 (1)
	Page 7 (1)
	Page 8 (1)
	Page 9 (1)
	Page 10 (1)
	Page 11 (1)
	Page 12 (1)
	Page 13 (1)
	Page 14 (1)
	Page 15 (1)
	Page 16 (1)
	Page 17 (1)
	Page 18 (1)
	Page 19 (1)
	Page 20 (1)
	Page 21 (1)
	Page 22 (1)
	Page 23 (1)
	Page 24 (1)
	Page 25 (1)
	Page 26 (1)
	Page 27 (1)
	Page 1 (3)
	Page 2 (2)
	Page 3 (2)
	Page 4 (2)
	Page 5 (2)
	Page 6 (2)
	Page 7 (2)
	Page 8 (2)
	Page 9 (2)
	Page 10 (2)
	Page 11 (2)
	Page 12 (2)
	Page 13 (2)
	Page 14 (2)
	Page 15 (2)
	Page 16 (2)
	Page 17 (2)
	Page 18 (2)
	Page 19 (2)
	Page 20 (2)
	Page 21 (2)
	Page 22 (2)
	Page 23 (2)
	Page 24 (2)
	Page 25 (2)
	Page 26 (2)
	Page 1 (4)
	Page 2 (3)
	Page 3 (3)
	Page 4 (3)
	Page 5 (3)
	Page 6 (3)
	Page 7 (3)
	Page 8 (3)
	Page 9 (3)
	Page 10 (3)
	Page 11 (3)
	Page 12 (3)
	Page 13 (3)
	Page 14 (3)
	Page 15 (3)
	Page 16 (3)
	Page 17 (3)
	Page 18 (3)
	Page 19 (3)
	Page 20 (3)
	Page 21 (3)
	Page 22 (3)
	Page 23 (3)
	Page 24 (3)
	Page 25 (3)
	Page 26 (3)
	Page 27 (2)
	Page 28 (1)
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42

