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ILrkouk@Preface

e> 0'k 2015&16 d fy, Hkdvui&[ktc
vul/fu fun’iky; dk okf'd ifronu iLrr djr
g, [’k dk vuho gk jok gA bl 1fronu e foftklu
{k=k e fun’ky; dh vul/ku miyfi/k;k 15 1dk’k
Mkyk x5k gA geu ik]kixfd ;k dk fodkl dju wvij
mlg fdlku Benk; rd igpku dh fn’k e viu
1k dk c<k;k gA ou dVu dh xfriof/k;k e of)
d dij.k viuof’kd fofo/krk dk gku okyk ud Bku]
[iEc d Hfo"; d fy, xHj fpUrk dk fo'k; gA vud
1thfr;k 1gy gh foylr gk pdh g( AN foylIrik;!
g vk mlg vib; Ih,u fiidfr Ij{k.kd fy, virjk'vh;
17%: di EdVkdkytu Bph e jIik x;k gA fun’iky;
dk mnn”; n’k d 0;kid Hixkfyd LRkuk 1 [kEc
tuund; dk ikir dju vkj midk j[k&j[ko dju
e xtay i;kI djuk gA oreku 0% €] n’k d fofflu
JKT;kd ol; {k=k I dy 229 ol; [kc tuuni;
ikfir;k dk Idyu fd;k x;k vij mud ’) Ard
lo/fu dk Hkdvui&[lEc vul/u fun’ky; d
thu cd e ifjjf{kr fd;k x;kA

[kc 1tuu e fd, x, fof’k'V dk; d
ifj.kkeLo =1 cVu [kc e nk tjkiu ifrjk/n Tdjk
i,uch, 1&1 rFk ,uch, 1&5h dk tkjh dju e enn
feytA bt idkj] BLFku d thukfeDE Dgk; ik
[iEc 1tuu dk;Pe 1 [lEc thuke e 1gyh ckj odih
Meu ki d fy, fof”k'Vi dk 1rk yxku e enn
feytA fofflu [ku ;KkX; [Kc rfk [kEc 1 u, eY;
of/kr mRiknk dk r;kj dju dh mRiknu k] kixfd ;&
d ifj'dj.k 1y o v/;5u fd, x,A vif’k'V [kc
ik"kk/kkj Hjk xg d kI dk ifrlFkiu dju 1j

vk;ker 1k d i1fj.kek u 100 Vu 1fr o'k dh
leknu {kerk okyh [kc bdkb d fy, 30 yk[k
2i; dh fuoy cpr f1) diA fun’iky; Hjk
fodflr [kc vildjr 1of/kr Tfo/lktud [K] u
[k] 10Ldj.km]kx d fy, u, volj mRilu fd,
gA [Kc dh [krh d 1u;u 1gyvk vkj ik]kixdh
gLrkrj.k e fun’iky; }kjk me[ku ixfr dh xb
gA {k=h; ,0 jK'Vh; Lrj 1j jK'Vh; [kc ey] wi;
eyk rFkk inf’kuk e ifrikfx;k dh yxkrkj c<rh
Hixinkjh 1 [lEc dh yxkrkj c<rh ekx dk 1rk
pyrk gA [c vul/ku fun’iky; Hjk fodflr

I am happy to present the
Annual Report of ICAR-
Directorate of Mushroom

Research for the year 2015-16
which highlights our research

achievements in different areas.
We have enhanced our efforts to
develop technologies and deliver to the farming
community. The loss of genetic diversity due to
accelerated deforestation activities is a serious concern
for the future of mushroom wealth. Many species
have already become extinct; few are endangered and
tagged in IUCN red list. The Directorate is aiming
and putting serious efforts for acquiring and
maintenance of mushroom germplasm from the vast
geographical location of the country. In the present
year 229 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.

The conspicuous work done in mushroom
breeding has led us to release two browning resistant
hybrids (NBS-1 and NBS-5) in button mushroom.
Similarly, Genomics aided mushroom breeding
programme of the institute helped to report the
WRKY domain (specific to plants) first time in
mushroom genome. Studies on refinement of
production technologies of different edible
mushrooms and preparation of new value added
products from mushrooms were also undertaken. The
outcome of the experiments conducted on
substitution of wheat straw by spent mushroom
substrate, proved the net savings of Rs. 3.0 lakh for
mushroom unit with production capacity of 100 Tons
Per Annum. Mushroom based fortified convenience
foods developed by the Directorate opens the new
platform for the food processing industries.
Significant progress has been made by the Directorate
in Transfer of Technology and promotional aspects
of mushroom cultivation. The continuous increase
in the number of participants in National Mushroom

111
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k] kxfd;k dk 11k dju d mnn”; 1 fun’iky;
Hjkn’k d fofflu Hikxk e dy 14 fun’iky ; e rFk
fun’iky; d ckgj 1f°kk.k dk;de vik;ktr fd,
X,A Bk oh BLFku e dk; ’kkyk,] fo’o enk fnol
Vit ku Bekjkg] Jk'vi; vk.Mrk fnol vij fgunh
lirkg ,o Irdrk Nirkg viin €00 vU; Djdijh
xfrfof/;k Ho vk;k€Er di xbA geu u, mTToy
ekuo T Hkku dk Hh “Kfey fd;k vkj e> vl g
fd vixkeh dN o't e gekj depkfj;k dn Bgk;rk
I ge viu vull/iku dk 1cy djx vk jk'v dh
ok djr jogxA

vrri e [kc vul/Mu fun’lky; d lelr
depkfj ;K vul/ku 1fj'kn ,o 1c/k i1fj'n d InL;k
rrk gekj eY;oku fgr/kjdk d lei.k ,0 Ig;kx
d ifr viuk vitkj idv djrk gA Lk gh e] bl
& 1di’ku dk Be; 1 Idyu dju vikj bl
idi’kr dju d fy, Biknu InL;k dk Ho c/kb
nrk gA vr €] e fun’fky; dh fofflu vull/ku o
fodkl Ic/h xfriof/k;k d Ipkyu e fn, X, veY;
ekxn’fu vkj fujry Ig;kx d fy, egkfun’kd]
Hkdwvui rFk mi egkfun’kd lckxokuh foKkud)
Hkdvui d ifr viuk gn; 1 vidky 0;0r djrk
gA e> fo’okll g fd fun’ky; d ifr n’k;k budk
fo’okl ge vixket o' e ixfr 1Fk 1j vxlj

djxkA
q‘\/v e 2 M)

lof-1h- “keki

Mela, fairs and exhibitions at regional and national
level indicates the flourishing demand for
mushrooms. In order to disseminate the technologies
developed by DMR, 14 on and off farm training
programmes were conducted at different parts of the
country. The institute also organized workshops,
celebrated World Soil Day campaign, National
Science Day, National Unity Day and other official
activities like Hindi Sapatah, Vigilance Awareness
Week etc. We have also added new bright human
resources and I am hopeful that in few years, with
the help of all our staff, we will continue to strengthen
our research and serve the nation.

Finally, I wish to acknowledge the devotion and
cooperation of all staff of DMR, Research Advisory
Council and Management Council members 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 am
sure that their confidence in us will take us forward

q‘\/vca'\/\’)

(V.. SHARMA)

in the coming years.
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fof’k"V 1 kj k” k(@ Fxecutive Summary

[lEc vulMu fun’lky; Hjk 0%k 2015&16 d nkjku
vullMu] 1k]ixdh gLirkry.k rAk ekuo 1 lkku fodkl
d {= e mYy[kur; ixfr di xb gA Qly mlu;u]
Qly mRiknu] Qly Bj{k.{ QUyRrj ik]kxdh ,0
ik]xdh glriry.k d {&= e fun’kky; dn miyfik;k
dk ;o Kka e ilrr fd;k x;k gA

fgekpy In’k vij f=1jk d ol; {=k e dodh;
lof.kfd, x,A fgelpy in’k 1 dy 205 ueu ,df=r
fd, x, vij 193 ueuk di igpku mud o’ Lrj rd
dh xbA iut 79 ueuk d ’K) Ard lohu dk ir
djd [lc vul/ku fun’ly;] Tkyu d thu cd e
tek djk;k x;kA dN jkpd ueuk ;Hk LVikcyyl
1tfr] 1Yo vl vedr] Qv I vedr] ddieQl]
difvufj; I 1&dr] ,efuVk itr] vifeyfj ;1 efy ;]
VI IVE vk yAILVE 1ekdr dh igplu d fy, BEILK
0.ku fd;k x;k gA blh idkj] =13k d [Wokbdifju]
dkyk [k Bekbekjh rHk clOBkuxj d ouk T o'ldky
d nkjlu dy plchll ol; [iEc ueu Idfyr fd, x,A
IH0 ueuk dh thp mud ediLdifid iLFky# vk d
fy, di xb vij Ard loku dk vyx djd ml
Hdvui & [iEc vulKu fun’iky ;] Tkyu vij =ik
fo’ofo]ky; d thu cd e tek djk;k x;kA bue
Jpd rHk te[k o’k ey F & ,xfidl iriu mi
1efr; k] DywoVilibe Ihoukfiak Hejr 1 ,d ub
Nt LVIQf K LV ;A yOVig ; I Vi), xidlibe
Liyf. M dyifljk 1tkr] ,efuVk 1tifr lothuvh
Negi| vi.Vul Ldoljkly I iriu ueur| vighdyiy s
lrhu ueut] vibuklltbe ink vuB ueut] b. Viyiet i, d
ueuk] yr.vull i,d ueuk: rik ejifte; I TEhrA

[Ec tiuke e odh fikk d fy, fof’k'Vi dh
mifLFfr dh ;g 1gynh fjikv gA bl VKli@I"ku dkjd
d y{k.fo.u d fy, fofflu LVuk I dy 51 ,Exyhdil]
1tuufle rik c/; ,dy crk.k foyxuk dk 1Fd fd ;
X;k vij ifth,evh oDVj 1.kkyh dk mikx djd b
dhytb thok.k d Mh, p&5a LVU e Dyifux di xb vij
vude.k d fy, IyifTeM dk vyx fd;k ;KA

cVu [c d ikp p;fur mPp mit’ly rHk
Hgkiu Tfrjiie Bdjk ;Fk ,uch, 1&1] ,uch, 1&2]
,uch, 1&3] ,uch, 1&4 ,0 ,uch, 1&5 dk vib, T, D]
1, VG rFk VA&, yielV vididj r ekdjk dlk mi;kx

The Directorate of Mushroom Research has made
significant progress in research, transfer of technology
and human resource development during 2015-16.
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. A total number
of 205 specimens were collected from Himachal
Pradesh and 193 specimens identified up to genus
level. Further, pure tissue cultures of 79 specimens
were obtained and deposited in the Gene Bank of
DMR, Solan. Some of the interesting specimens
include Strobilurus sp., Pleurotus sp., Phylloporus sp.,
Chrogomphus, Cortinarius sp., Amanita sp., Armillaria
mellae, Lepiota and Lepista sp. which were fully
described for identification. Similarly, 24 wild
mushroom specimens were collected during rainy
season from the forests of Khovaicorin, Kola Khori,
Sumaimori and Boxanagar of Tripura. All the
specimens were examined for their macroscopic
characters and tissue cultures were isolated and
conserved in the Gene Bank of ICAR-DMR, Solan
and Department of Botany, Tripura University. The
interesting and important genera includes- Agaricus
(three spp.), Clitocybe sinopica (a new record from
India), Stropharia stercoria, Lactarius tabidus, Agrocybe
splendida, Calocera sp., Amanita sp. (vaginatae
group), Lentinus squarrosulus, (three specimens),
Auricularia (three Specimens), Inocybe (2 — unique
specimens), Entoloma (one specimen), Lentinus (one
specimen) and a Marasmius sp.

WRKY domain (specific to plants) has been
reported first time in mushroom genome. For the
characterization of WRKY transcription factor a total
of 51 amplicons from different strains, fertile and
non-fertile single spore isolates of button mushroom
were isolated and cloned in DH-5a strain of E. coli
using PGMT vector system and plasmids were
isolated for sequencing.
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djr g, vi.lfod y{k.ko.ku fd;k x;kA dy 1kp 1d]j
fdLek vij mud Icfhr ird thuik: ik e cg:-firk
lofk.k d fy, vdy rHk vibji rrk jlei tkbejk d
I;ktu e dy 50 wvkj,ihmn 33 0, 0vkj] 7
vib, I, Bvij] 34 vibji ,0 14 jlei tkbejk dk thpk
x;kA 1djk ,uch, 0&1] ,uch, 1&2] ,uch, 1&3]
,uch, 1&4 rAk ,uch, 1&5 I citk.k ifr Idfyr dh
xb vij 150 ciek.kvk dk iR;d Idj 1 vyx fd;k
X;k rifd efix tul[;k fodflr dh € 1dA

cVu [kc d nk Hgkiu ifrjkia Bdjk i, uch, 1&1
,0 ,uch, 1&5k dk eY;kdu fd ;k x;k vij mlg fnukd
29&30 tu] 2015 dk Hdvui&[iEc vulku fun’iy ;]
lyu e vk;ifer vifky Hkgrh; Beflor [iEc vul/
ku 1fj ; kEuk dh 1700 okfid dik; "kkyk e 1dkfkr@ &
fd;k x;KA

1°P;jidr xg d HI 1j Irfyr riielu 114&20
fMxa 14 1) Qyu d fy, ViV mi itdr d dy
murhl foffdu LMu dk eY;kdu fd;k x;HA LVu]
Mh,evkjih&356 e vikdre tfod nfirk ichbh 155
ifr’kr vij mid ckn Mh,evikjih&339 e 105 ifr’kr
cib nt dh xbA bl idkj] /¥V; iVl Itjdit d pij
folu 1rd Lvuk 1 ,dy citkk dk Ixe djkdj
fodfir fd, x, 36 1dj LVu dk eY;kdu 1k’P;jhdr
xg Kl 1j fd;k x;kA Ve 1, 11h,p&29 e vikdre
clb 16525 1fr’kri nt di xb] tcfd Fyk e
i, 11h,p&l4 e vikdre cib 166 ifr’kri nt gbA

vidfriokku dh nf'vV I #u o ofYofl ;¢ LVu 1
r fd, x, ,dy citk.k foyxuk 4, 1, Bvibh dk
bLreky yxkrkj mPp mi€’ly ,dy citk.k foyxuk
dk p;u dju vij en xfr 1 c<u oty ,dy cirth.k
foyxuk I mPp mit’iy Bdjk dk fodflr dju gr
fd;k x;kA bl idkj fodflr fd, x, ,dy citk.k
foyxuk vij Idjk dk eY;kdu mudh Qyudk; mit
,0 1W.kd 1Qby d fy, fd;k x;kA Idjk rAk
,dy cith.k foyxuk d mit in’lu dk eY;kdu
bUMkj [k afjflRdr;k d rgr jklk;fud rjid |
mipkfjr  Mu vy d cMyk o dikl vivib fey
d vif’k'V o Mu iviy d IMg, 1K%Kj dk mi;kx
djd yxkrj of)’ly 1jKk.lk d el/;e 1 fd;k x;kA
yxirky [k igifk.k d mijkr] o+ ofYofl ;f d
1Qn@eVey LVu Mh,evijvi&d8s I nk ,dy crk.k
foyxuk vkj LVu Mh, evkjvi&185 INKV vkdkj d Hg
Jx d Qyudk; mRilu dju okyh rFk LVu

The five selected high yielding and browning
resistant hybrids NBS-1, NBS-2, NBS-3, NBS-4
and NBS-5 of button mushroom were molecularly
characterized using ISSRs, SSRs, and retro-element
based markers. All five hybrids and their respective
parental genotypes have been tested for polymorphism
using 50 RAPD, 33 SSR, 7 ISSR, 34 IRAP and 14
ReMAP primers singly and in combination of IRAP
and ReMAP primers. Spore prints were collected from
hybrids NBS-1, NBS-2, NBS-3, NBS-4, and NBS-
5 and 150 spores were isolated from each hybrid to
develop mapping population. The two browning
resistant hybrids of button mushroom (NBS-1 and
NBS-5) were evaluated and released during the XVII
Annual Workshop of All India Coordinated Research
Project on Mushrooms held at ICAR-DMR, Solan
from 29™- 30™ June, 2015.

Twenty nine different strains of Pleurotus spp.
were evaluated for fruiting at moderate temperatures
(14-20 °C) on pasteurized wheat straw. Highest
Biological Efficiency (BE) of 155 % was recorded
with the strain, DMRP-356 followed by DMRP-
339 (105 % BE). Similarly, 36 hybrid strains
developed by mating of single spores from four
different parent strains of Psajor caju were evaluated
on pasteurized wheat straw. Highest BE of 65.25 %
was recorded with PSCH 29 in trays. Whereas,
PSCH 14 gave the highest BE of 66 % in bags.

The single spore isolates obtained from three
morphologically distinct V. volvacea strains were used
for selecting consistently high yielding single spore
isolates, and developing high yielding hybrids from
the slow growing SSIs. The SSIs and the hybrids such
developed were evaluated for their fruit body yield
and nutritional profile. The yield performance of
hybrids and SSIs was evaluated through successive
growing trials using chemically treated paddy straw
bundles and the composted substrate of cotton
ginning mill waste and paddy straw under indoor
cultivation conditions. After successive cultivation
trials, two SSIs from a whitish/greyish strain DMRO-
484 of V. volvacea and three hybrids obtained after
crossing between the SSIs of strain DMRO-185
(giving small sized brown coloured fruit body) and

{ viii )
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Mh,evkjvi&247 icM wvikdkj d Hj jx d Qyudk;
miilu dju okyk d ,dy chitk.k foyxuk d cip
Idj.k d HAE&EF LVu M, evigvi&247 ieM vidkj
d Hj jx d Qyudk; milu dju okyh rAk LVu
Mh, evkjvi&484 icM vidkj d 1Qn jx d Qyudk;
mRilu okyt d chp Bdj.k I 1kr riu Idjke mud
ird LVu dh ryuk e dgh mPprj Qyudk; mit
ir gbA mPp mit’ky Idjk 1 ikr Qyudk;
foVifeu&Mh rAk dPpk J°ik ek=k d TiF& BiF 1kVFk; e
i 1M ;e vuikr e Ho ird LVU dh ryuk e 1e) ik,
X, Avl;;u L) girkgfd ,- cloLitj I dh rjg
oh o okYofl ;k e Ho mPp mi€’ly wij ikif.kd nf'V
1 JB 1dj fodflr dju di IHkouk gA

’\kd [ic d dy 35 LMu dk eY;kdu riu
fofklu rkiekuk 1j fd;k x;K feue 1 doy 19 LVu
e 15 fMxy I- rkieku 1j Qyu Inf’kr gviA doy 12
Lvu I gh eiek.k ifr Bdfyr fd, x, vij 1R;d LVu
d 100 N Ho vikd ciek.kvk dk 1tuu 1;k€u d fy,
vyXx fd;k x;kA ;fuolly vibvh, 1&1 ,0 viovh, 184
dk mi;kx djd I 35 Lvu dh wk.kfiod nf'V 1
1gpku dh xbA Toffkr ihlhvkj mRiknk dk vude.k ,0
fory'k.k fd;k x;HA ifj.kek 1 yAWVU; v 1tk e
0;kid tu 1y iInfkr gvk thfd tyok; flurk vij
1tfr;k d vudyu d dij.k Ho gk Idrk gA

cVu [lec vif’k'V 1k%Kj d ikif.kd 1;kEu 1j
fopkj djr g, bldk 1;kx cVu [iEc di [¥n dk cuku
d fy, xg &I dk vif’kd rij 1j ifrLRkiu dju e W
Ky 1Avd d -1 e dju gr db ijhfk.k vi;ker fd,
XA 1k d ifj.leex e infkr gvk fd elud
Qkey’lu d edicy xg Kl d LFku 1 vif’k'V [iec
IKAg Hk fd, x, afrlFkiu mipkjk e ikid rfo
el=k vij dErlLV inkokj@bdib Hkj dgh vikd FkA
xg d Kl d LFu 1 vif’k'V [iEc 1k'%/Kg dh fofu
el=k dk 1frLAkiu djd r;k dh xb [kn 1 dVio
fd, x, Qyudk; e jk[k [Hut 4kvFk;e] yig]
exurt] fed] byfu;e vig diaji] 1vfk;e BidM;e
vuikr rrk foVileu Mh €1 WU; X.k Ho dgh T knk FA
xg d Kl d LRku 1 30 ifr’kr vif’k'V [lc 1K%/Kj
I r;kj [Mn e foVifeu M) exurt vij yig dh ek=k
Hh mYy[kun; -1 1 doh vilkd kb xbA xg Hll d
LAku 1) vifk'V [iec ikiMg dk ifrlFkau dju 1j
[kn dk mRiknu djd 100 rFk 1000 Vu rkk [iEc
mRiknu@o'k dn {kerk okyh [IEc mRiknu bdib;k e

N

strain DMRO-247 (giving big sized brown coloured
fruit body) as well as between strain DMRO-247
(giving big sized brown coloured fruit body) and
strain DMRO-484 (giving big sized white coloured
fruit body), were found to give higher fruit body
yield compared to their parent strains. The fruit bodies
from the high yielding hybrids were found richer in
Vitamin-D and crude fibre content as well as in the
potassium:sodium ratio compared with parent
strains. The study proved the possibility of developing
high yielding and nutritionally superior hybrids in V/
volvacea just as in case of A. bisporus.

A total of 35 shiitake strains have been evaluated
at three different temperatures and only 19 strains
have shown fruiting at 15 °C. The spore prints were
collected from 12 strains and more than 100 spores
of each strain were isolated for breeding purpose. All
the 35 strains were molecularly identified using
universal ITS-1 and I'TS-4 primers. The amplified
PCR products were sequenced and analyzed. The
results showed the wide gene pool in the Lentinula
species, which may be due to the climatic variation
and adaptation of the species.

Considering the nutritional composition of the
button mushroom spent substrate, a series of
experiments were carried out to use it as a basal
ingredient in partial replacement of the wheat straw
for button mushroom compost making. The
experimental results revealed that, the nutrient
content and compost output/unit weight of wheat
straw were higher in treatments substituted with SMS
at different levels compared to standard formulations.
The quality attributes of fruit bodies such as ash,
minerals (potassium, iron, manganese, zinc, selenium
and copper), potassium/sodium ratio and Vitamin-
D were also higher in fruit bodies harvested from the
composts prepared with substitution of wheat straw
with different quantities of SMS. Vitamin D,
manganese and iron contents were significantly higher
in compost received 30% SMS in replacement of
wheat straw. Compost production by substitution
of wheat straw with SMS led to the saving of Rs. 3.0
lakh and Rs 30.0 lakh for mushroom unit with
mushroom production capacity of 100 and 1000 ton
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[lEc mRiknu gr @e’kt 30 yk[k -1; vk 30 yk[k
-1; dh cpr dh xbA orelu fu'dk virfjDr [ic
mRiknu dju] [ln cuku e jktLo dh cpr dju Vij
1;loj.k dh j{k dju d eley e egRoi.k gA

of- otYofl ;¥ d rhu LVu IMh,evkjvk&185)]
Mh, evkjvi&463 ,0 Mh,evkjvid484: e Ard loku
rAk cg&cith.k loku rdundk d el/;e 1 fodfllir
lokuk e dV g, Mu twvty i1j ey loku d i
ryuk dju i1j ekolify;y of) fo’kkrivk e furk
nfku dk feytA ey loku rfik Ard loku I ir
co&cith.k Bo/u dh elb Bify ;y of) fo’kkrk, de’k
v Ilkell; Yatypical? Vij *Bkell; Ytypicalt 1dkj dh
FivA foflu LVu e Ard lofu dh Qyudk; ifrfd;k
VyX&vyx HiA LVu Mh,evijvi&463 €] nk [krh
ik d rgr ey Boku 12939 rHk 2301 fdxk
@MDo- "k'd IkWkKjh di vifk Ard Tolu d rgr
vif’kd Zi 1 dgh vikd Qyudk; mit 13185 ,0
3184 fdx-@fDo- *k'd 1k%Kjh ntt di xb tcfd LVu
Mh,evijvi&484 €] ey Boku 13192 ,0 24-16 fdxk
@Mo- *kd ikkMjt e Ard Toku 13151 ,0 2364
fdxk@fDo- “K'd 1kikjh d edicy vif’kd rij ij
vikd Qyudk; mit nt dh xbA rilj LVu
M, evijvi&185 e vyx&vyx ifj.le n[ku dk feyA
igy ijifk.k e tgkey loku d rgr Ard loku d
edicy mYy[kuh; zi I dgh vikd Qyudk; mit
nt di xb ogh nlj ijik.k d nijku Qyudk; mit
niuk 1dkj d Boku e lerY; FtA THh eleyk €] ey
rik Ard loku dh vi{k cg&citk.k loku e derj
Qyudk; mit nt dh xbA

vif’kd dEiiLVx fofk rAk xje ty mipkj 1
r;kj 1KAKg dk eY;kdu of) iy 1V vl 1ty dit
dh mi;Drrk thuu d fy, fd;k x;A foffiu le;
VUrjkyk 1j 65 fMxh I- rkielu 1) xje ty e fxk;
X, XgHl dh ryuke 6 AV d fy, Bink Tkuh e flxk;
X; Xg d HKI Hjk r;k ikiig e vikdre cib i44-
1 ifr’kri nt dh xb tcfd foflu Be; VUrjkyk 1j
IVh gb Mu ivky rFfk xg kI di ryuk e nkfnu rd
vii’kd -1 1 IMg, xg d &I 1j cgrj cib §77-76
Ifr’kri nt gbA

o’k yiVU;yr I IEcfkr 35 LVu dh elblify ;y
of) dk v/;;u Lu@ikikkg B{kers dk irk yxiu
d fy, fofflu 1k%Mjk I mRilu fu'd'k.k dk mi;kx
djd fd;k x;kA bu 1K%/Kjk e "Kdey Fit xg dk KEK

C )

fresh mushroom production/year, respectively. The
present findings are important in terms of additional
mushroom production, saving of revenue in compost
making and saving of the environment.

The mycelial growth characteristics of the three
strains (DMRO-185, DMRO-463 and DMRO-
484) of V. volvacea raised through tissue culture and
multispore culture techniques were studied on
pounded paddy straw. The mycelial growth
characteristics of multispore cultures were of ‘atypical’
type while those obtained from original and tissue
cultures were of ‘typical’ type. The fruit body yield
response of tissue cultures varied in different strains.
In strain DMRO-463, the tissue culture gave slightly
higher fruit body yield (31.85 and 31.84 kg/q dry
substrate) compared to original culture (29.39 and
23.01 kg/q dry substrate) in two cultivation trials,
while in strain DMRO-484, the original culture gave
slightly higher fruit body yield (31.92 and 24.16 kg/
q dry substrate) than the tissue culture (31.51 and
23.64 kg/q dry substrate). The third strain DMRO-
185 gave inconclusive results, where in 1% trial; the
original culture gave significantly higher fruit body
yield compared to tissue culture, while in 2" trial
the fruit body yield was at par in both types of
cultures. In all cases the multispore cultures gave
lower fruit body yield compared to the original and
tissue cultures.

Substrate prepared by partial composting method
and hot water treatment was evaluated for their
suitability of growing Pleurotus sajor caju. Highest
BE of 44.1 % was recorded in substrate prepared by
wheat straw soaked in normal water for 6 hrs
compared to wheat straw soaked in hot water at 65
°C at different time intervals. Whereas, wheat straw
partially composted for two days was found to be
better with the BE of 77.76 % compared to paddy
straw and wheat straw composted at different time
intervals.

Mycelial growth of 35 strains ascribed to the genus
Lentinula was studied by using extracts derived from
the substrates such as wheat straw, paddy straw, coir
pith, sugarcane bagasse and mixed sawdust to establish

N
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Mu dh ivky] dk;j fiFciukg sy d 7K xlu dh [io
rAk fefdr cjinkA nl fnu dh m'ek;u vofk d
mijlr el Iy ;k d vklr 0;kI d vidkg 1j] kvid
d I 35 LVuk dk riu Regk iRofjr of) > 5 feetr
0;kH( e/;e of) 3&5 feel 0;kI vij en of) LVu <
3 feet 0;k0% e chvk x ;KA 1R;d Deg I riu LVuk dk
p;u tiod iHo’lyrk dk vidyu dju d fy,
1;k0j.k fu;f=r 1fjflAfr;k d rgr Qyu ijik.k d
fy, fd;k x;A

vxfgdl cloLilf I e ueh cycyk jx dh jdFie
d fy, fofflu dfj;j vidifjr to Qkey’kuk dh
iko’lyrk dk vidyu fu;f=r ifjfLFdr;k e fd;k
XGHA [kM ;K widktjr tkmMj e 150 fnuk dk Bcll vi/
kd thou&dky vFok fulkun vk; ko xb rik dEilLV
Vilidjr Qkey’kuke 90 fnuk rd dk U;ure thou&dky
nfku dk feykA H.Mj.k d 1kp elg 1’pkr vikdre
tul[;k B LMk viddjr 5<10° 1h,Q;@xie
i1,k evij rijilr @e’l , ,evkid=x10* 1h,Q; @xie]]
9,12x10* 1h,Q;@xkek ,0 5ch) 20, 41x10°
1h,Q;@xkeh e ik;k x;kA 3 1d.M dh idVu vof/
kd I ukd Mimu pEcj dk mi;kx djd i ;KM
efD[k;kd foz) Hko’lyrk dk irk yxku gr vk;ifer
fd, x, ef;nj v/;;u e irk pyk fd vU; diVuk’kdk
dh ryuk e efD[k;k di jidRke dju e beMDyKiIM
dgh vikd iHkoh gA

[IEc viklkdjr 1ofhkr vFok fefdr Holktud [k|
dk fodkl fd;k x;k fele [iEc 1ofkr uMYl rRk
[IEc Vikfjr “Kdikgkjh dcke “ifey gA [iec WY ;v
vilLV; VIl ikmMj d xiMM Lrjk d Il rjr iddj
r;kj g oky uMYl dk v/;;u budh ikif.kd ,0
fonh fo’kkrkvk d fy, fd;k x;k vkj uMYl viV e 4
ifr’kr [lEc 1mMj d QWHQd’ku dk b'Vrehdj.k
fd;k x;kA dcikc dh x.kRed ,0 Bonh fo’Kkrkvk i
fofdu clbfMx , €Vk d iHko dk eY;kdu fd ;k x;kA
djixiue loifkd B{ke ckofiMx , €UV ik;k Xk Vij
bld dkj.k cgrj lonh Bjpuk vij eg d Lokn d
HiA& IR 1ILd) .k rAk dfdx d nijku U;ure ud lu
n[ku dk feyiA 1kjiixdh d rij i1j [ku ;K; yiu dk
eY;kdu Mcib vFok fxib xb  fof/k dk 1;kx djd
LifMx My e fofllu ifr&viDlhdkjdk dk mi;kx
djr g, ritk dVio fd, x, cVu [lc d thou&dky
e foLrij d fy, fd;k x;kA 12 fnu dk Icl vikd

the strain/substrate compatibility. Based on the
average diameter of mycelia after 10 days of
incubation period, all the 35 strains of shiitake were
classified into three groups (fast growing strains with
>5 mm radial dia; medium growing strains with 3-5
mm radial dia. and slow growing strains <3 mm radial
dia.). Three strains from each group were selected
for fruiting trials under controlled conditions to assess
the biological efficiency.

The efficacy of different carrier based
bioformulations in controlling wet bubble disease in
button mushroom (Agaricus bisporus) was assessed
under controlled conditions. The longer shelf up to
150 days was found with talc based bioformulation
and the minimum shelf life was observed in compost
based formulations up to 90 days. The maximum
population load after five months of storage was
found to be 5x10%fu/g (1A) in talc based
formulations followed by AMO (3x10%fu/g),
9A(2x10%fu/g) and 5B, 20A (1x10%fu/g). The
mortality studies conducted on sciarid flies using
knock down chamber with an exposure period of 3
seconds revealed that, Imidacloprid is effective in
controlling the flies compared to other insecticides.

Mushroom based fortified convenience foods vzz.
mushroom fortified noodles and mushroom based
vegetarian sausages have been developed. Nutritional
and sensory properties were studied in ready to cook
instant noodles fortified with graded levels of
mushroom (Pleurotus ostreatus) powder. Fortification
of mushroom powder @ 4% to noodles dough was
optimized.

Effect of different binding agents on nutritional
properties and sensorial quality of sausages was
evaluated. Carrageenan was found to be the most
potent binding agent and resulted in minimum losses
during processing and cooking along with better
sensory texture and mouth feel. Edible coating as a
technology was evaluated for shelf life extension of
freshly harvested button mushrooms using various
antioxidants in spreading solutions by dipping
method. Samples coated with 0.5 % ascorbic acid in
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tou&dky Ih,elh %y e 05 ifr’kr ,Ldkfcd vty
1 yfir ueuk vij JYrEjivm ifjiLRdr ke iul Hvidjr
fd, X, ueuk e 1k;k X;kA

o'k 2015&16 d nijku] fun’kky; Hjk [iEc dh
oKifud [k 1j dy 14] fun’kky; e rfk fun’iy; d
ckgj 17Kk dk; e vk;iftr fd, x, fue [iec dh
[krh d fofllu 1gyvk 1j dy 663 fdlkuf dfjr
efgykvi| m]fe; dfk foku din d vikdkj;k o
oKkfudk dk if’k{kr fd;k x;kA ,d fnolh; jk'Vh;
[lEc ey vij {i=; [iEc ey dk vk;ktu @e’li 10
flrecy] 2015 ,0 1 ekp] 2016 dk fd;k XA JK'VA;
[IEc ey dk mn%kvu Jh 13’k plny] ekuuh; EnlL;]
i fudk;] Hkgrr; df% vulMu ifj'kn u fd 5k v
bl ey e n’ithj d yxtkx 700 fd Bkuf [iEc mRikndl
vulMudfe;k rik m]fe;k u Hkx fy;kA bl volj
1j [l€c dh [krh e 0;kid 1eku 1 uolle jhfr;k dk
viuku vij vienuh d Tkr d -1 e [iEc di [kt dk
viuku gr vU; fd Lkuk dk iRlkgr dju d fy, n’k
d foflu Hixk d ikp ixfriiy [iEc mRikndk dk
Itelfur fd;k x;KA

fnukd 16 fnlEcj] 2015 dk Hkdvui & [ic
vul /kku fun’kky;] Tkyu e ,d fnolh;
fd Hu&oKkfud&m|kx dh vke[k cBd wk;iftr dh
XbA LVu mlu;u] fdLef; fodkll] tfod ncko ichu]
u, [€c dn [krh ik]kxdh wvij fo’kkrt eY; oku d
{= e Hdwvui & [lEc vullku fun’kky; Hjk dh xb
gy sk axtr 1 fdBkuk vij m]fe;k dk voxr djk;k
X ;KA

1;Ckyk 1 [kr rd dh 1fd;k e rth yiu vij
IiF g fd Bkuk dk Qke rdundh ekxn’fu By djku
d fy, Hdvui&[itc vulMu fun’iky; d oKkudk
Hik “eji xto&ejk xkjo* ;ktuk d rgr dy 12 xiok
dk vxidr fd;k x;kA Bcfhr Viek Hjk THo vxidr
xiok e ,d wiltkr Bofk fdsk x;k wvij [ic
vulku fun’iky ; e pfulnk fd Rkuk d fy, [iec [krh
k] iixdh 1j volj nijk o ,d fnollh; 17Kk dk;De
viGEr fd;k x;HA

CMC solution kept in refrigerated conditions
extended shelf life up to 12 days.

During 2015-16, the Directorate has organized
a total number of 14 on and off campus training
programmes on scientific cultivation of mushrooms
and trained 663 farmers, farm women, entrepreneurs,
unemployed youth, officers and scientists of KVKs
in various facets mushroom cultivation. One day
National Mushroom Mela and Regional Mushroom
Mela were organized on 10" Sep, 2015 and I*
March, 2016 respectively. The National Mushroom
Mela was inaugurated by Shri. Suresh Chandel,
Honorable Member, Governing Body, ICAR and it
was attended by about 700 farmers, mushroom
growers, researchers and entrepreneurs from all the
corners of the country. During this 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 a source of additional income.

One day Farmers Scientists Industry Interface was
organized by ICAR-DMR, Solan on 16® December,
2015. The recent advances in the field of strain
improvement, varietal development, biotic stress
management, cultivation technology of new
mushrooms and value addition specifics made by
ICAR-DMR were shared with the farmers and

entrepreneurs.

To implement the ‘Mera Gaon Mera Gaurav
scheme, 12 villages were adopted by the scientists of
ICAR-DMR to hasten the lab to land process and
also to provide on farm technical guidance to the
farmers. A baseline survey was conducted in all the
adopted villages by respective teams and an exposure
visit cum one-day training programme on mushroom
cultivation technology for selected farmers was

organized at [ICAR-DMR.
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[kec vul/kku fun’kky; & ,d 1fjp;
DMR- An Introduction

fokku vkj 1k]kixdh d {k= e fodkl d Bk
ekuo IH; rk d fodkl et igy 1 dgn vikd ro
xfr 1 ixfr gb gA gkykfd] ekuo d REe[k wHk Hi
riu eytkr leL;k, g vk ; lel;k, Hfo"; e H
cuh joxh ;Fk [k] dh def] i;koj.k in'k.k wij
LokLF; X.koRrk e dehA 21oh Inh dk “kHkkjHk Bkr
fcfy;u I Ho vikd fo’o tull[;k d BkFk gvk gA
;0 dib Hh ugh turk fd gekjh yxkrkj c< jon
tull[;k di Del;kvk dk Deku dju e nljh
gfjr Gkflr dk I=1kr dc vkj dgk gkxkA

mijkor of.kr Bel;kvk d lelku e rFk
oreku ncko;Dr fo’o e ekuo dY;k.k dk Hfuf’pr
dju d Ick e ogn dod ifo’kkdj [kch e
vi’kktud lekku ilrr dju dh in’k e udkjited
egho oky fyXuklyykitd toHk vifk'Vv dk
vitvu djd ikviu I 1e) [k] vk dod
VKA mRiknk dk mRilu dju dh {kerk fo]efu
gA [iEc dh mRikndrk ,0 1Vhu = ikrj.k 1Hko’kiyu
ifr bdib tkfe {i=Qy rFik Le;kof/k] Tk vkj 1°k
Bkrk 1 dgh cgrj gA bld vylol] [Kc vikfjr
df I u, jkexkj volj Iftr fd, € Idr gA
gkfy sk o'k e] Hkjr e [kec dh [krh e vud idij
d [Kc vkj mudh mRikndrk d Bc/k e mYy[kun;
ixfr n[ku dk feyh gA [kc d 1kddyi] 1K' .kd
Vkj LokLF; yidk d ifr c< joh -fp d dkj.k [iEc
cktyy dh ekx yxkrkj c< joh gA dfk vifk'Vv
1upd.k d fy, ,d i;koj.k vudy fodYi d :-i
e [ic dh egrrk dk igpkur g,] 0;kid “lkdigkjh
tul[;k d fy, cgrj ikkk miyCk djku wij
[Kc foKku 1j u, jkexkj volj Iftr dju rfk
1.lkyhc) vullku dju gr Hkjr e Hkjrh; dfk
vull/ku ifj'kn ¥ 4Hkkdvui d rRoko/kku e o'k 1983

e Tkyu] fgekpy in’ke ji'vh; [iEc vulu din
dh LRkiuk dh 1gy dh xbA V|uh 25 o'l dh 1Qy
;b d ckn] [ vulu d {k= e mYy[kuh

With the development of Science and
Technology, the progress of human civilization
develops faster than ever before. However, humans
still face and will continue to face, three basic
problems; shortage of food, environmental pollution
and waning quality of health. The 21 century began
with a world population of more than seven billion
inhabitants. No one knows, when and where will
happen another green revolution to combat these
problems of ever increasing populace.

The ability of a macrofungi (especially
mushrooms) to produce protenaceous food and myco
medicinal products by decomposing the negative
value lignocellulosic biomass wastes provides
promising solutions for the above listed problems
and assures the human welfare in the present
pressurized world. Protein conversion efficiency and
productivity of mushrooms per unit land area and
time is far superior to plant and animal sources. In
addition, mushroom based farming can generate new
employment opportunities. In the recent years,
mushroom cultivation in India has witnessed a
tremendous growth with respect to the type of
mushrooms and their productivity. The mushroom
market is growing continuously mainly due to
increasing interest in their culinary, nutritional and
health benefits. On recognizing the importance of
mushroom 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 of Agricultural
Research (ICAR).
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miyfik;k d BFC gke'vh; [c vul/iku din dk
mPphdj.k fnukd 26 fnlECj] 2008 dk [kic
vull/lku fun’kky; iMi,evkh d Zi e fd;k x;kA
;0 N’k dk ,dek=, Ik fun’fky; g] € fd 1.k
=i 1 [kc vul/bu vij fodkl d dk; d ifr
lefir gA Hkdvui&[kc vul/u fun’iky; d
oKifudk d Brr 1;kIk I n’k e [ic di mRikndrk
yxHx nkxuh gk xb g] tcfd mRiknu e Ha Nt X.kk
of) nt dhi xb gA fun’ky; }jk n’k d foftklu
df' tyok; {k=k d fy, mi;Dr] fofflu [Kck db
[krh d fy, vud tk]kxfd;k fodflr di xb gA
{k=h; Lrj 1j Hdvui&[iEc vul/ku fun’kky;
Hyk fodfhr ik]kixfd;k d 1ek.ku vkj mlu;u gr
0% 1983 e vi[ky Hkjrn; leflor [kc vul/ku
if ;ktuk uvVod dh igy dh xb] feldk e[ ;ky;
lkyu] fgekpy 1n’k e fLFkr gA oreftu e vi[ky
Hkjrn; Beflor [Ec vul/ku 1fj;ktuk n’k d 27
JKT;k e viu 23 leflor rfk 9 1g;kxh dink d
ek/;e 1 pykb tk joh gA

LFkku

[Kc vul/lku fun’kky; fgekpy in’k d Bkyu
’kgj e fLFr g &k fd fgekpy in’k dk 10°K}j Hia
dgykrk gA Bkyu ’kgj d 1orh; vEc viuh
liLdfrd H0; ri] mRd"V fidfud LFkyk] vir 1kphu
efnjk vkj eklet 10th Qlyk d fy, 1fl) gA
vk kxidj.k gku d dkj.K Tkyu viu [kc mRiknu
d fy, dkQh ykdfi; g vkj bl Hkjr dk [iEc
“kgj* Hh dgk thrk gA [KEc vul/Ku] fodkl rFk
[kEc di [krt vk} bl wykdfi; cuku e [kc
vul/fu fun’iky; Hjk fd, x, 1;k0k vkj bl
kgj d kxnku dk etur g, fgelpy in’k d
ekuun; e[ e=h u fnukd 10fIrEcj] 1997 dk [kc
vul/kku funity ; rik e’kze TkBk; Vi viQ biM;k
Mgk 1;Dr - b vk;ier Hkkjr [kEc Iteyu e
Tkyu “kgj dk #Hkjr dk [kc kg™ Hf'kr fd;kA

Vil Tjpuk

fun’iky ; e 13 wifud 1;loj.k fu;f=r Qlypd
dej vkj pkj bMkj cdjk rFk pkj cYd pEcjk okyh
vikfud dEikLVX bdkb;k d Bk ,d ikyngiml
dh Ho/kk LRkfir gA fun’iky ; e vi/ifud midj .k
d I to ik]kixdh tuunl; Bj{k.K [kc cit
mRiknu] 1kni Bj{k.k vij QlyiRrj ik]kixdh d

an

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 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,

N
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fy, cg TIHTEr 1kp i;b<Ckkyk, gA 1k]kxdh
gLrkrj.k Vhvivii Btkkx e ,d gh Be; i1j 250 |
o vikd 1f7k{kvk dh {kerk okyk vfr wi/kfud
Ifo/kvk 1 ;Dr ,d 1f’kk.k din gA [KEc vulku
fun’ky; e [kc foKku ,o0 Icfhkr foKku |
Icthr {&=k e vull/ku ,o0 1jke’kh Dokvk dk
Ig;kx dju gr ,d fof’k'Vidr iLrdky; Idyu
gA iLrdky; e dy 2089 iLrdk 1f=dkvk d 2500
fiNy vdk dk Ixg gA ;g Hkjr e [Kc HifgR;
gr ,d vdyk Intk iLrdky; gA

dkfed ,o foRr

fun’fky; e dy 16 oKkfud + ,d fun’kd] 14
rduhdh] 16 1’kKIfud vij 11 d’ky Bgk;h depkjh
ox dh Lohdr H[;k gA fnukd 31-03-2016 d
vulkj depkjh ox di fLFfr d rgr dy 9 oKkfud]
14 rdundi] 16 1’KkBfud vkj 5 d’ky Bgk;h
depkjh rukr gA 0% 2015&16 d fy, fun’ky; dk
okfkd ctV -i; 39310 yk[k #;kEuk: vij -;
518-96 yk[k Ixj&;ktukh F| feldk 1jh rjg |
Ini;kx fd;k x;kA BLRku Fhgk BkfgR;] [kec
lo/ku) 0;ko Ik ;d [Kc cht] rik [iEc] eY; offkr
mREknk] agke’kh Bokwk] 1f7k{k.k wkj wU; Bokvk d
ek/;e 1 2818 yk[k -1; dk jktLo vitr fd;k
X ; kA

ifjdYiuk

VIR ixfr] ijLRfrdh; fujrjrk o ikif.kd
1j{ d fy, [Ec dk vul/ku o0 fodkl djuiA

vi:

[kEc fofo/krk dk Njf{kr dju rFkk
ik]kixfd;k@fdLek dk fodflr dju d fy,
vul/fu o fodkl djukA [kEc dh x.koRrk wikj
mRikndrk dk c<ku] dfk vif’K'Vi@vif’k'Vv [kc
KA dk miskx dju vk jkexkj mRilu dju]
xjhch dk fuokj.k dju rFk k'kf.kd 1j{k Bfuf’pr
dju d fy, f}ri;d dfk dk iklkfgr dju gr
eyHr vul/iu djuA

germplasm conservation, spawn production, plant
protection and post harvest technology with modern
state of the art equipments. The TOT division has
well sophisticated training centre with a capacity to
accommodate more than 250 trainees at a time. The
Directorate of Mushroom Research has a specialized
library collection in mushroom science and related
sciences to support research and consultancy in the
relevant areas. The library has accessioned 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 31.03.2016 was 10 scientists, 12
technical, 12 administrative and 5 skilled staff. The
annual budget of the Directorate for the year 2015-
16 was Rs. 393.10 lakh (Plan) and 518.96 lakh (Non
plan) which was fully utilized. The institute earned
Rs. 28.18 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.
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vEknk Mandate

To conduct mission-oriented and innovative

1 [¥c d M igyvk 1 y{; mle[k rFk uokleth 1.

vull/lu dk vi;keu djuk(

- K{k.kd mRd"Vrk d din rFik [kEc tuun?; d
.Mk % d -k e dk; djuk(

- mPprj mRiknu ,o0 mRikndrk dk ikir dju gr
JiVh; egho dh LFku fof’k'v BeL;kvk ij
uVod vull/iku dk Belo; djuk(

- etuo 1Rk fodkl ,0 ik|kfxdh gLrkrj.k it
iRNgr djul

- xjhch fuokj.k d fy, [iEc mpkx d DiF& IR
xkeh.k Tul [ 3k ok rdundh Ig;kx intu djuia

research on all aspects of mushrooms

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

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

To promote human resource development and
transfer of technology

. To provide technical support to the mushroom

industry as well as to rural masses for poverty
alleviation
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Hkdvui&[kec vul/ku fun’kky ; IxBu
ORGANOGRAM OF ICAR-DMR, SOLAN

ICAR-DMR
Solan

INSTITUTE

RESEARCH
ADVISORY DIRECTOR

COMMITTEE

f 1 S\
RESEARCH ADMINISTRATIVE
PROGRAMMES SECTIONS
\ z/ s/

MANAGEMENT
COMMITTEE

W

1 S\
AICRP
MUSHROOM
N s/

| ) | v
CROP IMPROVEMENT ADMINISTRATION PRIORTIZATION, PAU, Ludhiana
MONITORING AND TNAU, Coimbatore
| GBPUAG&T, Pantnagar
EVALUATION CoAMPAU, Pune
CROP PRODUCTION ACCOUNTS & AUDIT IGKVV, Raipur

MPUAT, Udaipur

CoA KAU, Vellayani
| | AKMU CCSHAU, Hisar

OUAT, Bhubaneswar
CROP PROTECTION ESTATE | RAU, Samastipur
CHF CAU, Pasighat

| | LIBRARY & CSK HPKYV, Palampur

DOCUMENTATION HAIC, Murthal
CROP NUTRITION & STORE | ICAR-RC NEH, Barapani
UTILIZATION ICAR-RC NEH, Sikkim

ICAR-RC NEH, Arunachal
| ART & PHOTOGRAPHY ICAR-RC NEH, Nagaland

ICAR-RC NEH, Manipur
TRANSFER OF ICAR-RC NEH, Mizorum

TECHNOLOGY ICAR-RC NEH, Tripura
ICAR-RC ERRC, Ranchi

ICAR-CIARI, Port Blair
ICAR-IIHR, Bangalore
YSPUHF, Nauni
ICAR-VPKAS, Almora
SKUAST, Srinagar
SKUAST, Jammu
AAU, Jorhat
SBBPUAT, Meerut
BCKYV, Nadia

SDAU, Dantiwada
ANGRAU, Hyderabad
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vu l/ku miyft/k;k
RESEARCH ACHIEVEMENTS

d- Qly mlu;u

A. Cror IMPROVEMENT

[kEc to Link

dod dk Idyu dju d fy, fgekpy in’k
Vikj f=ijk d ou {k=k e tke.k fd;k x;kA dy 205
ueuk dk Idfyr fd;k x;k vk 193 ueuk dh
igpku mud o’k d Lrj rd dh xbA THh ueuk dk
Hkdvui&[iec vul Ku fun’iky ;] Tkyu d ouLifr
Ixgky; e ifjjffkr djd j[k x;kA DHG ueuk
dk mudh {k=h; rLonjk d Ik mudh e@iLdifid
ILFky% fo’kkrkvk d fy, thpk X;kA 79 ueuk d
D Ard Nokuk dk ikr fd;k x;k vkj mig
Hkdvui&[kc vull/iku fun’iky;] Tkyu d thu
cd e tek djk;k x;kA dN jkpd ueuk ;Fk
LVifeyy I &) 1V vl atkfr]  Qkbykaig I
1tfr] DodeQ ] difvufy ; I 1tifr] , efulk 1]
Vifeyij ;& efy ;] vifi ;i v YLV itkfr dh
igpku d fy, BEL.k 0.ku fd;k X;k gA

1. Mushroom Genetic Resources

Germplasm collection and identification of
mushroom specimens

Fungal forays were undertaken in the forest areas
of Himachal Pradesh and Tripura states. A total No.
of 205 specimens were collected and 193 specimens
identified up to the genus level. All the specimens
have been preserved in the Herbarium of ICAR-
DMR, Solan and examined for their macroscopic
features in the field along with their field photographs.
Pure tissue cultures of 79 specimens were obtained
and deposited in the Gene Bank of DMR, Solan.
Some of the interesting specimens include Strobilurus

sp., Pleurotus sp., Phylloporus sp., Chrogomphus,

Cortinarius sp., Amanita sp., Armillaria mellae,
Lepiota and Lepista sp. which were fully described

for identification.

fp= 1t 2-1- LVikfcyy I rFk 1Y; eVl tey fdle tej d ol; ueu

Fig. 2.1. Wild specimens of Strobilurus and Pleurotus djamor var. djamor
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fp= 1% 2-2- nkbMkfyFl VDV I YRk vifeyidf sk efy ;i di ol; ueu
Fig. 2.2. Wild specimens of Pisolithus tinctorus and Armillaria mellae

f=ujk 1 ol; [kkc dk Bofk.k ,0 Bdyu

f=ijk d [Kokbdikfju] dkyk [kjh Bekbekjh
rAk ciDlkuxj d ouk 1 o'kdky d nkjku dy
pkchll oU; [kc ueu Idfyr fd, x,A IHh ueuk
dh tkp mud ediLdifid iLFky? y{k.k d fy, db
xb vij Ard loku dk vyx djd ml Hkdvui
&[kc vul/ku fun’kky;] bkyu wvkj f=1jk
fo’ofoJky; d thu cd e tek djk;k x;kA bue
Jkpd rFk 1efk o’k “kfey Fk i, xfd I Yiriu mi
1tk ;K DytbVilibe Bibukfidl fkjr 1 ,d ub
nth LVKQfj;k LVydkij ;R yDVifj; I Vichl|
,xilkbe Liyf. MM dyiflji veidr] , efuVk it
lothuvh Negt] yr.vul Ldokjkly I riu ueu]
vighdy/fy ;firtu ueut] vibukltbe ink vuB ueus]
b.Viytet H,d ueuky] yr.Vul 1,d ueuki rFik
gjifle; I itfrA jkpd ,0 u, ueuk dk vidifjdh
,0 IjpuiRed fooj.k uhp iLrr gA

d- DyxbVklkbe Ikbukfidk

vikdfrfoKku % clnMvkdki cM] enk e mx g,]
rifle x& d Bk ,dyA N= dk 0;kI 20 Beb]
fdukj nfk;k e/; e gYdk HjK vfu;fer j[k
VFHok Mkjk vifkd gkoxkQul] *kyd LDokjke] MBy
12 x 2 Nel dk vir yck Bkl] dBkj o nf/k;k

C 7))

Survey and collection of wild mushrooms from

Tripura

Twenty four wild mushroom specimens were
collected during rainy season from the forests of
Khovaicorin, Kola Khori, Sumaimori and Boxanagar
of Tripura. 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 and Department of Botany, Tripura University.
The interesting and important genera includes-
Agaricus (3 spp.), Clitocybe sinopica (a new record from
India), Stropharia stercoria, Lactarius tabidus, Agrocybe
splendida, Calocera sp., Amanita sp. (vaginatae group),
Lentinus squarrosulus, (3 specimens), Auricularia (3
specimens), Inocybe (2 — unique specimens),
Entoloma (one specimen), Lentinus (one specimen)
and a Marasmius sp. The morphology and anatomical
descriptions of interesting and new record is given
below.

Clitocybe sinopica

Morphology - Basidiocarp large, growing in soil,
solitary with a pungent smell. Pileus 20 cm in dia.,
margin creamish, centre light brown, irregular with
striation, slightly hygrophanous, scales squarrose.
Stipe very long (12 x 2 ¢m), solid, tough, creamish.

N
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DykbVklkbc Bkbukfi dk&ol; ueuk
Clitocybe sinopica - Wild Specimen

—

cIhfM;k chiek.k

Basidiospores

cIhfM ;k

[Y;kf LV ; k
Basidia Pleurocystidia

N= dodrir
Pileus hyphae

fp=t 2-3- dyiVkIkbic Ikbukindk dk Lkjpuiked v/; ;u
Fig. 2.3. Anatomical studies of Clitocybe sinopica

yey;h d 8&9 IV okyh yeyl] nf/k;k gYdh&lh
unp dh vkj] fpduh] oy ;] xfBdk rHk v/ko Vu
VUiIfLFkrA

kjhj jpuk fokku

chek.k % 1kjnk] feuk dyQ oky] uhy jx d /c]
ri{.kx] fpdu 8% 91 &I10-9% x ¥4-1% 53 &i6-84
um cInfM;k & VVKLVijxefvd] vk;y Xykcy
mifLFkr] cBhfM;k d vikkj 1j DyEl duD’ku ektn]
ikxy vir yEck 145 x 15 pm

Lamellae 8-9 sets of lamelluae, creamish, shortly
decurrent, smooth, annulus, veil and volva absent.

Anatomy

Spores - hyaline, non amyloid, cyanophilic, apiculate,
smooth (8) 9.1—(10.9) x (4.1) 5.3-(6.8) mm. Basidia
- tetrasterigmatic, oil globule present, clamp
connections present at the base of basidia. Sterigmata
very long (4.5x 1.5 mm).
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[k, xtlkbe Liyf.Mvk

Mu dh IMh gb 1vky 1j c< jg gA e/;e
vidkj] N= 3&4 leh] fdukj g¥d eVey Hj] e/;
e xgjk drFkb tkjk] mRry 1 vory] xj j[k;Dr]
N= fpifpi] xnnkj] N= Vkek vkQ&lgkbV inf/k; k)
3 feet- elVk] MBy & e/;] 80 x 4&6 feel] ygjnkj]
xnnkj] [k[ky d edicy Hj g,] yeyh vieku
drFkb Hjh) fudV] ,MuV] 2&3 feeh- pkMiA

kjhj jpuk foKku

chek.k & H jx d] nkgjh nhokj wFkok fHkfRir] jloxk.k
J/k vuiflFr] vk;y Xykey mifLFr] TkbukiQfyd
rik xj dyQ oky 111-1% 12-2&113-1% x 46-4% 7-
28186 umi Qav&l-6- clIhfM;k % enxjuek]
f}&LVijxefVd] vk;y Xykcy vuifLFr] DyEi BEid
VUIfLRr 118-3% 21-3&123-0% x 15-9% 7-5849-1 pmi
Qav&2-8] Vkek fu; fer 1264 4-2846-4 umi] FILVIiM ;k
vk;y Xykey wvuiflFr] DyEi BEid fn[kb ugh
fn;k 11144 17-3&124-2% x 16-1% 7-1&18-74) Iyiviify I
viu;fer] "k[k;Dr] 1Vye;] DyEr BEid mifLFr
I4-5% 5-3&16-6 umi] MBY fu;fer] “ik[k;Dr] iVye;]
DyEl DEid mifLFkr 13-2% 4-8&47-4 pmiA

, xklkbe Liyif. MMk
Agrocybe splendida —Wild specimen

Agrocybe splendida

Morphology - Basidiocarps growing on decomposed
paddy straw. Medium sized, pileus 3-4 cm, margin
light camel brown, centre dark tobacco brown, convex
to conic, non striate, pileus glutinous, fleshy, pileus
trama off white, 3 mm thick. Stipe - central, 80 x 4-
6 mm, wavy, fleshy, stuffed than hollow, lamellae
unequal, tobacco brown, close, adnate, 2-3 mm

broad.

Anatomy

Spores - brown in colour, double walled, germ pore
absent, oil globule present, cyanophillic and non-
amyloid (11.1)12.2-(13.1) x (6.4)7.2-(8.6)mm Qav-
1.6. Basidia: clavate, bisterigmticor tetrastregmatic,
oil globule absent, clamp connection not seen (18.3)
21.3-(23.0) x (5.9)7.5-(9.1) mm Qav-2.8. Trama
regular (2.6)4.2-(6.4) mm, cystidia oil globule
absent, clamp connection notseen (11.4)17.3-(24.2)
x (6.1)7.1-(8.7) Pileopellis irregular, branched,
septate, clamp connection present (4.5)5.3-(6.6) mm,
stipe regular, branched, septate, clamp connection
present (3.2) 4.8-(7.4) mm.

chfMvk  chiek.k

Basidiospores

fp=h 2-4- , xklkbc Liyf.MMk dk Lkjpukked V/; ;u
Fig. 2.4. Anatomical studies of Agrocybe splendida
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x- LVKORj;k LVjclfjzk

vkdfrfoKku & cBifM;k dki NKVK ijkun EMh gb
Mu vy 1j ,d cMk DyEr c< jok g] N=0;k1 2
&25 leh] ef; e gvdk Hjk fdukj [kdi] xj
J[k;Dr] MBy e/; e 4&4-5 leh yc rFk 05kl e
2 feeh] yeyh dRFkb Hjh mi nj ,MuV] 3 feel-
PkMKA

kjhj jpuk foKku

chek.k b Hjk fpduk] ekvh nhokj] r{.kx] jkxk.k
J/k mufLFkr] vk;y Xykey miflFkr] detkj
Ik; ukiQfyd rFik xj dyQ oky 19-9% 11-6&112-7%

x 1561 6-6&7-4% um, Qav &1-8 cIhfM;k § enxjuel]
f&LVijxefVd] vk;y Xykey vuiflkr] Dyer BEid

223/15

clivk  dki

Basidiocarp

Stropharia stercoria

Morphology - Basidiocarp small. A large clump
growing on decomposed paddy straw. Pileus 2-2.5
cm in dia., centre light brown, margin khaki, non
striate. Stipe central 4-4.5 cm in length and 2 mm in
dia. Lamellae tobacco brown, sub distant, adnate, 3
mm broad.

Anatomy

Spore - brown, smooth, thick walled, apiculate, germ
pore present, oil globule present, weakly cyanophillic
and non-amyloid, (9.9)11.6-(12.7)x(5.6)6.6-(7.4)
mm, Qav-1.8. Basidia - clavate, bisterigmatic,
tetrastregmatic, oil globule absent, clamp connection

cliftMvk  chek.k

Basidiospores

c I hiMvik
Basidia

N= dodrr
Pileus hyphae

fp=t 2-5- LVKORj -k LVjdifjzk dk Lkjputked v/ su

Fig. 2.5. Anatomical studies of Stropharia stercoria

C 100D

10

N
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VUlfLFr 118-74 20-3&121-9% x 47-1% 7-4&18-0% pm,
Q av&2-7] gkbehfu; €&11-15 um: BH;effu; e&5-7
um] fxy Viek&fu;fer 12-1h 3-0844-14 fHLVHM ;K
&I8-24 12-8&I17-4% x 15-2% 6-8&18-3% umA

vighdyiy sk 1tekfr

vkdfrfoKku & cflfM;kdki ydMh i c< jg g
0;k1 e 6&10 Beh] cgr iry rFik eVey Hj

kjhy jpuk foKku & chek.k 1kjn’k] Be vFkok
yikfc;k dh vkdfr] ri{ k] gkxkk j/h vuifLRr]
Vk;y Xykey mifLRr] BbukfQfyd rFk xj dyQ
oky 410-1¢10-7&411-6%x12-613-4&4-2um’] Qav&3-1

ydMh ij of)’ky vkjhdyiy sk

Auricularia growing on wood

thuk Tkbyktk

Zona pilosa

absent (18.7)20.3- (21.9)x(7.1)7.4-(8.0) mm, Qav-
2.7. Hymenium - 11-15 mm; Subhymenium - 5-7
mm. Gill trama - regular (2.1)3.0 - (4.1); cystidia -
(8.2)12.8-(17.4) x (5.2)6.8-(8.3) mm.

Auricularia sp.

Morphology: Basidiocarp growing on wood, 6-10

cm in dia., very thin, camel brown

Anatomy: Spores hyaline, bean shaped, apiculate,
germ pore absent, oil globule present, cyanophillic
and non amyloid, (10.1)10.7-(11.6)x(2.6)3.4-(4.2)
pm, Qav- 3.1.

DN T
ﬂ}‘-: ‘t:i "

L]
LR
L] -I"‘"
LW
o - '

cIhfMvk chtek.k

Basidiospores

chhfM;k dki dk [k-M

Section of Basidiocarp

fp=t 2-6% vikfjdyifj;k 1tkfr dk LkjpukRed v/; ;u
Fig. 2.6. Anatomical studies of Auricularia sp.

1)
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dh thuk Tkbyklk % dyxh vFok xPNk leg e
ckyk dh ekenxi) e/; fhy.Mj miflFkr] 25-35
um di {kerk e udhy fdukj] pivko 35&55 um

[k tkuk dKEIDVK § 1220 um

X% thuk mi&AKETDVK § 4050 um, pkMkb 0-1&
20 um, DyET BEId mifLRr

% tkuk yDIK Wifjskfjl b 200082450 um,
PkMib 25840 wm, DyEi IEid mifLFr

Mi eTk § 140081800 um, pkMkb 1-4&6-4 um,
DyEl BEid mifLFkr

ph thuk DRk bUQTj ;kfj 1} 380-084000 wm,
piMib 10825 um, DyEi IEid mifLFr

Nt thuk Bc&dkEiDVK bUQfj;kfjl § 30-0&
40-0 pm, pkMkb 1-0&2-0 um, DyEil IEid
mifLFkr

th gkbehfu; e § 60-0&70-0 um, dodrr pkMkb 3-
5845 um

vih rd Idfyr fd, x, vijidyifj;t e ;g
Icl iry vijidyfj;t e 1 ,d gA bldh vk.kod
igpku dk dk; ixfr ij gAfo’o d fy, ;g ,d
u;k dod vftkyi[k gk Idrk gA

vkuof’kd mlu;u
cVu [kkc ivxfjdl ckbLikj I
d- odi Vklf@I’ku dkjd dk y{k.ko.ku

odh VkIf@I’ku dkjd] vude fof’k'V Mh,u,
ckbfiMx VkIf@I’ku dkjdk dh ,d J.k g] tk fd
yxtx ijh rjg ikkk e ik, tr g vkj bue e[k
fu;ked g % tfod rHk vtfod nkuk nckok d
IdijiRed vij udkjired] cit fodkl] cht i ik
voffk vkj vdj.k fodkl] tkni gkeku fHXufyx]
Id.Mjh mikip; rfk 1B;koAodh €D;d flXupj
dk Tokfkd ipfyr zi g] gkykfd] 1kl rR xj
tnt 1tkfr;k e bl elfvQ d de I de 35 ifjor
ik, thkr gA dN odh ikVhu ,uch, 1&,yVvkjvij
W; Dy vkVkbM ckbfMx  LFky&Y;flu T Hjij

C 1)

a) Zona pilosa: hairs present in tufts, central
cylinder present, with blunt ends ranges from 25-
35 pm, breath 3.5-5.5 pm.

b) Zona compacta: 12-20 pm.

¢) Zonasubcompacta: 40-50 pm, breadth 0.1-2.0
pm, clamp connection present.

d) Zona laxa superioris: 200.0-245.0 pm, breadth 2.5-

4.0 pm, clamp connection present.

e) Medulla: 140.0-180.0 pm, breath 1.4- 6.4 pm,

clamp connection present.

f) Zona laxa inferioris: 380.0-400.0 pm, breadth 1.0-

2.5 pm, clamp connection present.

g) Zona subcompacta inferioris: 30.0-40.0 pm,
breadth 1.0-2.0 pm, clamp connections present.

h) Hymenuim: 60.0-70.0 pm, hyphae breadth 3.5-
4.5 pm.

It is one of the thinnest Auricularia collected so
far. The molecular identity is under progress. It could
be a new fungus record to the world.

2. Genetic Improvement
Button mushroom (Agaricus bisporus)
a. Characterization of WRKY transcription factor

WRKY transcription factors are a class of
sequence-specific DNA binding transcription factors
found almost exclusively in plants and are key
regulators, both positive and negative, of both biotic
and abiotic stresses, seed development, seed dormancy
and germination, development, plant hormone
signalling, secondary metabolism and senescence. The
WRKYGQK is the most common form of the
signature however, there are at least 35 variants of
this motif are reported in plant and non-plant species.
Some WRKY proteins exist as chimeric proteins
combining NBS-LRR (nucleotide binding site -
leucine rich repeat) proteins and WRKY domains.

N
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fp= 1 2-7- idt c/; foyxuk( 4[¥: ittuufke foyxuk( ix

b vxfjdl cibLikjI di LViu el 1of/kr odh

Vel dijd
Fig. 2.7. WRKY transcription factors amplified in (A) Non-fertile isolates; (B) Fertile isolates; (C) Strains of Agaricus bisporus

Tujkoflks Tkvhuk vkj odh Mieu dk Iftefyr djd
flefjd 1vhuk d -1 e fo]elu gA vxfdl
thuke d bu&flfydk v/; ;u d vidkj ij] nk odh
rik ,d U;fDywviVibM cibfiMx LRy ikobel dh
tkp *or cVu [kc e odh Mkeu d 1o/ku gr dh
xbA jkpd i 1] vxfjdI thuke e cg LFkuk 1]
odh dh mifLRfr n[kh xb vkj BkFk gh foftklu 1dlkj
d odh Mkeu dh Igpku thuke e dh tk TdA [kc
e jix ifrjkln tu 1ofkr [k.M d fy, U;DyvivibM
ckbfUMx LFky 4 odh Mieu d Bk BEC)® ikbej e
Ha jkx 1frjk/ih € dh ekenxh inf’kr gk jgh gA
[KEc thuke e odh Mkeu %k d fy, fof’k'Vi di
ekenxh dh ;g 1gyh fjikv gA bl VkH@I’ku
dijd d yik.ko.ku d fy, foftkiu LVuk] 1tuu’ke
rik c/; ,dy chiek.k foyxuk I dy 51 ,Eryndkl
dk 1Fd fd;k x;k vkj ieh,eVh oDVj 1.kkyh dk
mi;kx djd b- diytb d Mh,p-50LVu e Dykfux
dh xb vij vu@e.k d fy, IyiTeM dk vyx
fd;k x;kA

[k-vko, I, Bvkg] , B, Bvkj rRk fjVk&, yhelV
vi/kkfjr ekdjk dk mizkx djd xj Hj
Idjk dk vk.kfod y{k.ko.ku

"or cVu [kc e ,tkbe Hjk mRifjr QlyRrj
Hjkiu vkuk ,d e[k Bel;k g] fell [kc db
X.koRrk vkj foi.ku ;KX; {kerk iHkfor gkrh gA
orelu v/;;u e vib, b, bvk] 0, vk rRk
fjVk&, yrelV vidkidjr ekdjk dk mi;kx djd mPp
mit’ky vkj tjkiu d ifrjkdh ikp Bdjkdkp;u
fd;k X3k v/;;u d vrxr] vibji rdud d

On the basis of in silico study of Agaricus genome,
two WRKY and one Nucleotide Binding Site primers
were tested for amplification of WRKY domains in
white button mushroom. Surprisingly, Agaricus
genome showed the presence of WRKY domain at
multiple sites and also different type of WRKY
domains could be identified in the genome. Also the
Nucleotide Binding Site (associated with WRKY
domain) primer for disease resistance gene amplified
fragment in the mushroom showing the presence of
disease resistance gene. This is a first report of presence
of WRKY domain (specific to plants) in mushroom
genome. 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.

b. Molecular characterization of non-browning
hybrids using ISSR, SSRs and Retroelement
based markers

Enzyme catalyzed post-harvest browning in white
button mushroom is a major problem affecting the
quality and marketability of this mushroom. During
the present study, the five selected high yielding and
browning resistant hybrids were characterized using
ISSRs, SSRs, and retro-element based markers. In
the study, to amplify around pairs of insertion sites
through IRAPs technique, we have used outward

N\
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fp=142-8- vkbj'i ekdjk dk mi;kx djd bdjk dk vk.kfod fo’y'k.k iyu 1&ekdj( yu 2 ,0 3&1rd( yu
4&1dj( yu 5 o0 6&ilrd( yu 7&bdj( yu 8 0 9&ird( yu 10&Idj( yu 11 0 12 § 1rd( yu 13&Ldj(
yu 14 o 15&ird( yu 16&1dj%

Fig. 2.8 Molecular analysis of Hybrids using ISSR markers (Lanel = marker; Lane 2&3= parents; Lane 4= hybrid; Lane 5&6= parents;

Lane 7= hybrids; Lane 8&9= parents; Lane 10= hybrids; Lane118&12= parents; Lane 13= hybrid; Lane 14&15= parents; Lane 16=
hybrid)
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fp=129- ,1,1vkj ekdjk dk mi;kx djd bdjk dk vk.kfod fo’y'k.k kyu 1&ekdj( yu 2 ,0 3&ird(
yu 4&1dj( yu 5 o 6&ird( yu 7&Edj( yu 8 o 9&ird( yu 10&kdj( yu 11 o 12 ¥ 1rd( yu
13&1dj( yu 14 o 15&ird( yu 16&bdj!

Fig. 2.9 Molecular analysis of Hybrids using SSR markers (Lanel = marker; Lane 2&3= parents; Lane 4= hybrid; Lane 586= parents;

Lane 7= hybrids; Lane 8&9= parents; Lane 10= hybrids; Lane11812= parents; Lane 13= hybrid; Lane 148&15= parents; Lane 16=
hybrid)

ek/;e 1 Beko’ku LFkyk d ;Xek dk 10/ku dju d
fy, geu nk yxkrkj fjVk&,ynelv d cfgxken
Bte[k ikbejk dk bLreky fd;A fjei v/;;u d
fy,] geu I{e 1VykbV |kbejk d LF&IF 1Qy
vibj1 ikbejk dk mi;kx fd;kA fjVk&, ylelV
VI r ekdjk Rk vrj&fjvk&, yielV tof/kr

facing primers of the two consecutive retro-elements.
For ReMAP studies, we have used successful IRAP
primers along with microsatellite primers. The
hybrids were molecularly characterized along with
their parents for developing markers for confirmation
of hybrid using retro-element based markers 7.e. Inter

N
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fp= % 2-10- fellh Vkbi rRo d 1o/ku dk mi;kx djdi bdjk dk vk.kfod fo’yi'k.k iyu 1 &ekdj( yu 2
,0 3 &ird( yu 4&1dj( yu 5 o 6&ird( yu 7&bdj( yu 8 0 9&ird( yu 10&1dj( yu 11 0 12§
ird( yu 13&bdj( yu 14 o 15&ird( yu 16&dj%

Fig. 2.10. Molecular analysis of Hybrids using amplification of Gypsy type element (Lanel = marker; Lane 2 & 3= parents; Lane 4=

hybrid; Lane 586= parents; Lane 7= hybrids; Lane 8&9= parents; Lane 10= hybrids; Lane118&12= parents; Lane 13= hybrid; Lane
14815= parents; Lane 16= hybrid)
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fp=14 2-11- vkbjii dk mi;kx djd bdjk di vk.kfod fo’y'k.k e nkuk irdk d c.M d Bk BkFk doy
Ldjk e Hkh fof’k'V ¢.M Enf’kr gk jgk g Yyu 1&ekdj( yu 2 ,0 3&ird( yu 4&bdj( yu 5 o 6&ird(
yu 7&1dj( yu 8 0 9&ird( yu 10&1dj( yu 11 o 12  ird( yu 13&Kdj( yu 14 o 15&ird( yu
16& Idjh

Fig. 2.11. Molecular analysis of Hybrids using IRAPs showing bands of both the parents as well as distinct band in hybrids only (Lanel

= marker; Lane 2 & 3= parents; Lane 4= hybrid; Lane 58&6= parents; Lane 7= hybrids; Lane 8&9= parents; Lane 10= hybrids;
Lanel1&12= parents; Lane 13= hybrid; Lane 14&15= parents; Lane 16= hybrid)

cg - firk vy fjVi&, yhelV ,EiynQioM ikytelfQTe
ivibjih rRk fjVi&, yhelV 1{e BVyikbV iof/kr
cg - firk ifjVi&, yhelV elb@k& IVyibV ,EiyiQkoM
tkyhekfQTe % vkbj it dk mi;kx djr g, Bdjk db
if'V dju d fy, etdjk dk fodflr dju gr mud
irdk d BFE&BFEC Tdjk dk vk.kfod y{k.ko.ku

Retroelement Amplified Polymorphism (IRAPs) and
Retroelement  Microsatellite  Amplified
Polymorphism (ReMAPs). A total of 32 outward
facing IRAP and 14 ReMAP primers were used in
the study singly and in pairs. These retro-element
based markers have shown very high resolution
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fd;k x;KA bl v/;;u e vdy rfk ;Xek e dy
32 cfgxkeh QfEx vikbji rFk 14 jhei ikbejk dk
bLreky fd;k x;kA bu fj\Vk&, yhelV vidiktjr exdjk
e 1rdk vij Idj fdLek d chp mPp fjEkY; *ku
infkr gviA v/;;u I ;g vuelu yxk;k €
Idrk g fd budk vxfjdl ituu dk;@e e
Idj.k di if'V dju e iHoh rjhid 1 bLreky
fd;k €k 1drk gA fjVk&, yhelV vi/ikfjr ekdjk e
vxfydl cibLitfjI e mPp fofokrk inf’kr gb]
tok fofo/krk ge’kk 1 vikdi’k vU; ekdj 1.Kfy ;k
d HFk cgr gh de infkr gkri gA

x- fydit efix d fy, cVu [kic el
I okf/kd fofo/krk n’kkur oky: vk.kfod ekdjk
dh 1gpku

dy ikp Idj fdLek vij mud dcfhr ird
tui ik e cg-firk lofik d fy, vdy rfk
Vibji vkj Jher ikbejk d Biktu e dy 50
Vkj, 10MI] 33, 1, BIvkj] 7 wikb, |, i) 34 vibji
,0 14 jhet 1kbejk dk tkpk x;kA ifj.kek B 1rk
pykfd , 1, Ivkj] vibji rFk jhel exdjk e vPNh
cg:-firk inf’kr gk jgh gA vk, 1iMh d ifj.Kek e
vir Iifer viuof’kd fofo/krk 411 ifr’krk inf’kr
gbA gkykfd] wvkb, I, bvkj] 1, 1vk) vij
fjVK&, yhelV vidifjr ekdjk ;Fik vibji rFik jhei
ekdjk e mPprj wvkuof’kd fofo/krk infkr gbA
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fp= 1 2-12- 1tuufke rFkk c/; foyxuk dh
Vkj , I TkQkby
Fig. 2.12. RAPD profile of fertile and non-fertile isolates

between the parents and hybrids. It can be inferred
from the study that these can be effectively used in
confirmation of hybridization in Agaricus breeding
programme. Retro-element based markers showed
high diversity in Agaricus bisporus, where diversity is
always revealed to be very low with most of the other
marker systems.

c. Identification of molecular markers showing
maximum diversity in button mushroom for

linkage mapping

A total of 50 RAPD, 33 SSR, 7 ISSR, 34 IRAP
and 14 ReMAP primers were tested singly and in
combination of IRAP and ReMAP primers for
polymorphism survey in 5 hybrids and their respective
parental genotypes. The results indicated that SSRs,
IRAPs and ReMAPs are showing good polymorphism.
Gel profiles were generated. The results of RAPD
indicated very limited genetic diversity (11%).
However, ISSR, SSR and retroelement based markers
i.e. IRAPs and ReMAPs markers have shown higher
genetic diversity. Spore prints were collected from
hybrids NBS-1, NBS-2, NBS-3, NBS-4 and NBS-
5 and 150 spores were isolated from each hybrid to
develop mapping population.
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fp= 1 2-13- vkb,, I, Bvkj 1kQkby Iyu 1 0 17&
ekdj(yu203506(809 11012(140
15&1rd( yu 4] 7] 10] 13] o 16&kdj#
Fig. 2.13.ISSR profile (Lanel &17 = marker; Lane 2 & 3;

5806; 8&9; 11&12; 14&15= parents; Lane 4, 7, 10, 13,
16= hybrids)
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Nan-Fertile Strains

fp= 14 2-14- ¢/;] 1tuufke rFk LViuk dh vkbji
1kQkby ei c/; foyxuk e: fof’k'V c.M inf’kr
gk jgk g
Fig. 2.14. IRAP Profile of non-fertile, fertile and strains

showing distinct band in non-fertile isolates

Idjk ,uch, 1&1] ,uch, 1&2] ,uch, 1&3] ,uch, 1&4
rAk ,uch, 1&5 1 ciitk.k ifr Bdfyr fd; x; vij
150 ciek.kvk dk 1R;d Bdj 1 vyx fd;k x;k
rifd efix tul[;k fodflr di €tk 1dA

% cVu [kkc d nk gkfy;k fodflr Hkjkiu
ifrjk/k bdjk %,uch, 1&1 ,0 ,uch, 1&5%
dk eY;kdu ,o mUg tkjh djuk

dy X;kjg LVuk 1 vyx fd, x, c/; foyxuk
dk mi;kx djd dy 361 1dj fodflr fd, X,
vkj dkv dk mi;kx djd Mcy Lvid ;k=dh {kr
dk viukdj Hgkiu dhb ifrfd;k d fy, budk
eY;kdu fd;k x; A foftlu Hgkiu afrjki/krk b; d=dh
{ifr d nk AV cknt rFk mit d vidkj 1j dy 41
Idjk dk p;u fd;k x;kA bue 1 1kp e mPp
Hjkiu frjkf/krk 1kb xb feudk p;u vrri 0;kid
Lrjh; eY;kdu d fy, fd;k x;kA vi[ky Hkjrh;
leflor vullku ifj;ktuk d dink rFkk riu fofflu
0;kolkf;d Qke 1j 0;kolkf;d Lrj 1y eY;kdu d
1’pkr nk Idjk ukers ,uch, 1&1 ,0 ,uch, 1&5
dk puk x;kA nk Idjk dk vi[ky Hkjrn; Beflor
vul/u 1fj;ktuk dh okf'kd dk; kkyk d nkjku
thyh fd sk x;kA

) § NoprduRsr f ) inih
. .Hi H.JLJ

et el e
el - § 5 |
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fp= 1 2-15- ¢/;] rtuufke rFkk LViuk dh jhe

1kQkby ei ¢/;] 1tuu{ke foyxuk e: fof’k'V
c.M 1nf’kr gk jok g

Fig. 2.15. ReMAP Profile of non-fertile, fertile and strains

showing distinct band in non-fertile isolates

d. Evaluation and release of two recently
developed browning resistant hybrids of button
mushroom (NBS-1 and NBS-5)

A total of 361 hybrids developed using non-
fertile isolates from 11 strains were evaluated for their
browning reaction by applying double streak
mechanical injury using a fork. Forty-one hybrids
were selected on the basis of varying browning
resistance (after two hours of mechanical injury) and
yield. Five of these with high browning resistance
have been finally selected for large scale evaluation.
Two hybrids NBS-1 and NBS-5 were selected after
evaluation at centres of All India Coordinated
Research Project (AICRP) and commercial level at
three different commercial farms. The two hybrids
were released during the annual workshop of All India

Coordinated Research Project.
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fp= 4 2-16- 0;kid Lrjh; ijifk o nkjku fp= 4 247- 0:kid Lrjh; ijigck d nkjku
,uch, 1&1 dh Qlly ,uch, 1&5 dh Qlly
Fig. 2.16. Crop of NBS-1 during large scale trial Fig. 2.17. Crop of NBS-5 during large scale trial

Bkj.kh % 2-1- Hkdvui & [kEc vul/kku fun’kky; e 0% 2012 1: 2015 d nkjku ;&3 fu;=d ivuipkfjri d
edkcy: ,uch, 1&1 ,0 ,uch, 1&5 dh mit ifdxk-@100 fdxk dErkLV%

Table 2.1.Yield (kg/100kg compost) of NBS-1 and NBS-5 against U-3 control at ICAR-Directorate of Mushroom Research during
2012 to 2015

LViu 2012&13 2013&14 2014&15 2015&16 vkl r
Strain 2012-13 2013-14 2014-15 2015-16 Average
,uch, 1&1@NBs-1 18.90 18.50 17.50 18.30 18.30
,uch, 1&5@NBS-5 15.75 17.80 16.80 15.75 16.52
;&3@uU-3 15.40 14.00 14.00 15.30 14.67

Bkj.kh % 2-2- foftklu vi[ky Hkjrh; Beflor vul/ku ifj;kEuk dink i1j Mh,evkj&03 fu;=d Ivuipkijri d
edkcy: ,uch, 1&1 ,0 ,uch, 1&5 dh mit ifdxk-@100 fdxk- dETkLV%
Table 2.2. Yield (kg/100kg compost) of NBS-1 and NBS-5 against DMR-03 control at different AICRP centres

LViu 2013&14 2014&15 vkl r
Strain 2013-14 2014-15 Average
Iruxj yit/k; kuk Tkyu ik Tkyu ukuh
Pantnagar Ludhiana Solan Pune Solan Nauni
,uch, 1&1@NBs-1 20.27 16.35 18.19 17.17 17.90 20.50 18.40
,uch, 1&5@NBS-5 19.79 — 15.50 20.69 18.17 16.27 18.08
;&3@uU-3 18.81 — 17.06 20.36 21.28 17.01 18.90
TR
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Bkj.kn & 2-3- fofiku 0;ko Bkf; d bdkb;k e 0% 2013 1 2015 di nkjku foftkUu fu;=d Wvuipkijri fdLe d
edkcy: ,uch, 1&1 ,0 ,uch, 1&5 dh mit ifdxk-@100 fdxk- dETkLV%
Table 2.3. Yield (kg/100kg compost) of NBS-1 and NBS-5 against different control strains at different commercial units during 2013-

15
LViu 2013&14 2014&15 vkl r
Strain 2013-14 2014-15 Average
froifr  ohdQiYM  froifr ohdQhYM QyDI QM|
ckykth e’kze] 1.k ckykth e’k-e] 1.k  ngjknu
, Xk , Xk
1kMDV ] 1kMDV ]
ckjkerh ckjkerh
Tirupati Weikfield Tirupati Weikfield Flex Food,
Balaji Mushroom, Balaji Mushroom, Dehradun
Agro-products, Pune Agro-products, Pune
Baramati Baramati
,uch, 1&1@nBs-1 25.19 21.26 19.13 22.00 17.58 21.03
,uch, 1&5@NBs-5 24.16 23.06 21.80 16.70 21.43
bVify ;u LVu@ 22.95 = = = = 22.95
Italian strain
,&15@A-15 — 18.73 — 17.50 17.00 17.74
Mh, evkj &03@DMR-03 = 19.15 = = 19.15
flYoku Liku@ — — — 17.15 — 17.15
Sylvan spawn

Vk,LV] [kEc
IY; eVl 1ty dkt vFk 1Y gVl QykffMk
,o IY;jevI  itkfr dk LViuy eY;kdu
Irfyr rkiefu 114&20°ck e 1V;jivI  mi
itifr d 10J'B lo/ku dk eY;kdu dju d fy,
thu cd 1 fofflu LVuk dk bLireky 1k°P; jhdr xg
d il i miteY;kdu d fy, fd;k x;kA dy 29
LVuk e 1 6 LVu e dkb ekb Iffy ;k vFiok dodrr
of) nf[ku dk ugh feyn tcfd 3 LVu e de rkieku
1j Qyu ugh VKA IV vl vifLV; VI LVu e
To/ku B[;k Mh,evijing&356 e 155 ifr’kr 1
vilkd chb- gkflly gb rAk bld 1”pkr Mh, evikj 1h&
357 1117 fr’kr chbh e gifly gbA IV jivl 1ty
dit LVu e 1] Mh,evikjih&337 e 121 ifr’kr chb
d L vikdre mRiknu ikir gvk tcfd blld
mijir Mh, evkj 10&357 1105 1fr’kr cibh ikir gviA
30 fnuk d fy, mit vidMk dk nt fd;k x;kA

C 19

Oyster Mushroom

A. Strainal evaluation of Psajor caju and P, florida
and Pleurotus spp.

To evaluate the best culture of Pleurotus spp.
during moderate temperatures (14-20 °C), different
strains from the Gene Bank of ICAR-DMR were
used for yield evaluation on pasteurized wheat straw.
Out of 29 strains, there was no mycelial growth in 6
strains, while 3 strains did not give fruiting at low
temperature. Among Pleurotus ostreatus strains culture
no. DMRP-356 recorded 155 % B.E followed by
DMRP-339 (105 % BE). Among P sajor-caju strains,
DMRP-337 gave maximum production with 121
% BE followed by DMRP-357 (117 % BE). Yield
data were recorded for 30 days. The cultures are under
further evaluation for summer trial.

N
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Table 2.4 Yield data of Pleurotus spp. on pasteurized wheat straw

tkfr d 1’pjhdr xg d Hel 1 mit be/kh vidm

-1 bo/ku L[ ;k fdLe mit@fdxk “k'd Holk tixkeh  lichboeh
SI. No. Culture No. Variety Yield /kg dry straw(g) (BE %)
1 1Y; vl vifLV; VI Mh, evkj 1h&330 910 91
1 Pleurotus ostreatus DMRP-330 910 91
2 IYzjviI Ttj dit Mh, evij ii&331 dkb cit Qyko ugh &
2 P. sajor-caju DMRP-331 No spawn run -

3 1Y; vl vifLV; VI Mh, evkj 1h&332 dkb Qyu ugh &
3 P. ostreatus DMRP-332 No fruiting -

4 1Y; vl vifLV; VI Mh, evkj 1h&333 612 61-5
4 P. ostreatus DMRP-333 612 61.5
5 1Y; vl vifLV; VI Mh, evkj 1h&334 910 91
5 P. ostreatus DMRP-334 910 91
6 IY; VI VIRV VI Mh, evij i1&335 dkb cit Qyko ugh &
6 P. ostreatus DMRP-335 No spawn run -

7 IY; VI VALV VI Mh, evij i1&336 dib cit Qyko ugh &
7 P. ostreatus DMRP-336 No spawn run -

8 IY;jvl 1t dit Mh, evkj i1&337 1212 121-1
8 P. sajor-caju DMRP-337 1212 1211
9 IY; vl ithr Mh, evkj 1h&338 887 88-7
9 Pleurotus sp. DMRP-338 887 88.7
10 1Y; vl vifLV; VI Mh, evkj 1h&339 1050 105
10 P. ostreatus DMRP-339 1050 105
11 1Y; vl vifLV; VI Mh, evkj 1h&340 862 86-2
1 P. ostreatus DMRP-340 862 86.2
12 IY; VI VALV VI Mh, evij ii&341 dkb cit Qyko ugh &
12 P. ostreatus DMRP-341 No spawn run -
13 1Y; vl vifLV; VI Mh, evkj 1h&342 450 45
13 P. ostreatus DMRP-342 450 45
14 IY;jvl 1t die Mh, evkj i1&343 900 90
14 P. sajor-caju DMRP-343 900 90
15 IY;jvl 1t die Mh, evkj i1&344 937 93-7
15 P. sajor-caju DMRP-344 937 93.7
16 IY;jvl 1t die Mh, evkj i1&345 950 95
16 P. sajor-caju DMRP-345 950 95
17 IY; vl ithr Mh, evkj 1h&346 650 65
17 Pleurotus sp. DMRP-346 650 65

20
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-1 bo/ku L[ ;k fdLe mit@fdxk “k'd Holk tixkeh  lichboeh
SL.No.  Culture No. Variety Yield /kg dry straw(g) (BE %)
18 1Y VI iV VI Mh, evkj ih&347 dib cit Qyko ugh &
18 P. ostreatus DMRP-347 No spawn run -
19 IY; vl ithr Mh, evkj 1h&348 670 67
19 Pleurotus sp. DMRP-348 670 67
20 IY; vl ithr Mh, evkj 1h&349 432 43-2
20 Pleurotus sp. DMRP-349 432 43.2
21 IY;jvI 1t dit Mh, evkj &350 dib Qyu ugh &
21 P. sajor-caju DMRP-350 No fruiting -
22 IY;jvI 1t dit Mh, evkj ih&351 dib Qyu ugh &
22 P. sajor-caju DMRP-351 No fruiting -
23 1Y VI iV VI Mh, evkj ih&352 dib cit Qyko ugh &
23 P. ostreatus DMRP-352 No spawn run -
24 1Y; vl vifLv; VI Mh, evkj 1h&353 677 67-7
24 P. ostreatus DMRP-353 677 67.7
25 1Y; vl vifLV; VI Mh, evkj 1h&354 dkb Qyu ugh &
25 P. ostreatus DMRP-354 No fruiting -
26 IY; vl Ttj dit Mh, evkj ih&355 515 515
26 P. sajor-caju DMRP-355 515 515
21 1Y; vl vifLV; VI Mh, evkj 1h&356 1552 155
27 P. ostreatus DMRP-356 1552 155
28 IY; vl Ttj dit Mh, evkj ih&357 1170 117
28 P. sajor-caju DMRP-357 1170 117
29 IY; vl ithr Mh, evkj 1h&358 1112 111-2
29 Pleurotus sp. DMRP-358 1112 111.2
@hfrd filurk 5 oo 148-1
CDat5% 148.1

xfe;k e jhfk.k d fy, Bloku dk 1ub eY;kdu
fd;k € jok gA

IYzjvl Itj diit 1dj LViuk dk eY:kdu

IY; vl 1ty dit d pkj foflu LVuk |
,dy citk.k dk Ixe djidj fodflr fd; x;
NRril 1dj LVu dk eY;kdu viy&eb d nkjku
ikyhfFku Fryk vij IykfLvVd dh V e 1k°P; jidr xg
B 1j fd;k x;kA 1R;d LVu e ,d fdxk xg Hll
dh pkj ifrdfr;k j[k xbA 30 fnuk d fy, mit d
vidMk dk nt fd ;k x ;KA Fkyk e Bkr 10J'B LVu

B. Evaluation of P sajor caju hybrid strains

Thirty six hybrid strains developed by mating of
single spores from 4 different parent strains of 2 sajor
caju were evaluated on pasteurized wheat straw in
polythene bags and plastic trays during April and May,
2015. Bags were filled with one kg of dry wheat straw
and inoculated with grain spawn of different strains.
The experiment was done with four replications and

yield data was recorded for 30 days. There were seven

N
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Fk feue mYy[kuh; =1 I dgh mPprj mit ikr
gb tkfd bl 1dkj Fé ih, 1 lh,p & 7] 14] 18] 19]
27129 ,035vkj Ve 1od'BLVue ih, Ilh,p &
7] 14] 18] 19] 21] 35 ,0 36 ’Kfey Fk iHkj.kn
2-5hA

vxLr&flrEcy d nkjku 1k°P; jidr xg Kl 1j
Fkyk rrk Ve Tt 10J'B uk LVu dk mud 1rdk
d Ik mit x.k dfy, eY;kdu fd;k x;kA Ve
iIR;d LVu di dy 10 ifrdfr;k vkj Fyk e 6
ifrdfr;k FoA Idj ih, b, p & 18] 19] 29 ,0 35
e vikdre mit ikir gb vij tkjh dju gr budk
0;kid Lrj 1 1ut eY;kdu fd;k &k, xk tHkj.k
2-6hA

best strains in bags which have given significantly
higher yield viz., PSCH-7, 14, 18, 19, 27, 29, 35
and in trays best strains were PSCH-7, 14, 18, 19,
21, 35 and 36 (Table 2.5).

The best performing seven strains along with their
parents were again evaluated for yield in bags and
trays during August and September months of 2015
on pasteurized wheat straw as substrate. There were
10 replications in trays and 6 replications of each strain
in bags. Maximum yield was obtained in the hybrids
PSCH-18, 19, 29 and 35 and kept for further
evaluation at larger scale for commercial release (Table

2.6).

Bkj.kh & 2-5- vily rFkk eb e 1k°P;ghdr xgr d Kol 1 iirdk d IkF& KRk 1YV 1Ej diit Lidjk

dk ryukked 1n’ku

Table 2.5. Comparative performance of P sajor caju hybrids along with parents on pasteurized wheat straw.

@- LVu Vi e chhl  Fkyk ei chb @- LVu Vi e chhl  Fkyk ei chbl
I- Jorchh loh I- oo Jorchh
Sl Strain BE(%)in  BE (%) in Sl Strain BE(%) in BE(%) in
No. trays bags No. trays bags
1 i, Iih,p &1 4325 489 21 i, hlh,p & 21 4925 61-17
1 PSCH1 43.25 48.9 21  PSCH21 49.25 61.17
2 i, Iih,p &2 3125 47-77 22 i, bh,p & 22 44-5 45-83
2 PSCH2 31.25 47.77 22 PSCH22 44.5 45.83
3 i, LIh,p & 3 34 371 23 i, blh,p & 23 4625 40
3 PSCH3 4 37.1 23 PSCH23 46.25 40
4 i, Hih,p &4 3375 24-9 24 i, 1lh,p & 24 42-5 27-3
4 PSCH4 33.75 24.9 24 PSCH24 42,5 27.3
5 i, Iih,p &5 5575 57-2 25 i, lh,p & 25 35 53-3
5 PSCH5 55.75 57.2 25  PSCH25 35 53.3
6 i, LIh,p & 6 375 58-1 26 an, 0lh,p & 26 23 52
6 PSCH6 375 58.1 26  PSCH26 23 52
7 i, Lih,p & 7 62 62-17 27 i, hhh,p & 27 6375 3117
7 PSCH7 62 62.17 27 PSCH27 63.75 31.17
8 i, Iih,p &8 3475 58-7 28 an, hlh,p & 28 51 44-8
8 PSCH8 34.75 58.7 28  PSCH28 51 44.8
9 i, Iih,p &9 3975 42-5 29 i, hlh,p & 29 6525 55-7
9 PSCH9 39.75 42,5 29  PSCH29 65.25 55.7
C o)
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@- LVu Vi e chhl  Fkyk ei chb @- LVu Vi e chhl  Fkyk ei chbl
I- Yol Yol I- Yol Yo
Sl. Strain BE(%)in BE (%) in Sl. Strain BE(%)in BE(%)in
No. trays bags No. trays bags
10 i, [Ih,p & 10 4625 55-8 30 i, Flh,p & 30 5675 24-5
10  PSCH10 46.25 55.8 30  PSCH30 56.75 245
11 i, [lh,p & 11 41 52-5 31 i, 1lh,p & 31 30 39-2
1 PSCH11 41 52.5 31 PSCH31 30 39.2
12 i, Hlh,p & 12 42 47-83 32 i, 1Ih,p & 32 60 53-8
12 PSCH12 42 47.83 32 PSCH32 60 53.8
13 i, [lh,p & 13 32 52 33 i, FIh,p & 33 40 47-3
13  PSCH13 32 52 33 PSCH33 40 47.3
14 i, Ihh,p & 14 62-25 66 34 i, Flh,p & 34 5375 27-3
14  PSCH14 62.25 66 34  PSCH34 53.75 27.3
15 i, IIh,p & 15 405 56-8 35 ih, Flh,p & 35 59-5 62-2
15  PSCH15 405 56.8 35 PSCH35 59.5 62.2
16 i, [lh,p & 16 3375 48-17 36 i, Flh,p & 36 4575 64-8
16  PSCH16 33.75 48.17 36 PSCH36 45.75 64.8
17 i, Ihh,p & 17 3575 20 37 Mh,evkjih 112 50 49-2
17  PSCH17 35.75 20 37 DMRP-112 50 49.2
18 i, [lh,p & 18 6175 61-17 38 Mh,evkjin 214 47-5 28-5
18  PSCH18 61.75 61.17 38 DMRP-214 475 28.5
19 i, [lh,p & 19 60 61 39 Mh,evkjih -233 45-25 43-7
19  PSCH19 60 61 39 DMRP-233 45.25 43.7
20 i, Ilh,p & 20 525 55-3 40  Mh,evikjah 255 28-25 30
20  PSCH20 52.5 55.3 40 DMRP-255 28.25 30
CD at 5% 109.3 125.1
@kfrd fiklurk 59 109-3 125-1

Bkj.kh & 2-6- vxLr&flrEcy] 2015 e 1k°P;jhdr xg di el iy 1irdk d BkFk& KR 1YV 1ty diit d
10J'B Idj LVu dk nyukRed 1n’ku

Table 2.6. Comparative performance of best hybrid strains of P sajor caju along with parents on pasteurized wheat straw during Aug-
Sept, 2015

a-1- LViu Vi el chb: Yook Fkyk e chbi Joeh
120 1frdfr;k dk vkl ry 6 tfrdfr;k dk vkl
SI. No Strain BE (%) in trays BE (%) in bags
(average of 10 replicates) (average of 6 replicates)
1 ih, 1lh,p & T@PSCH7 66.4 475
2 ih, [, p & 14@PScH14 66.4 40.67
3 ih, 1lh,p & 18@PscH1s 71.6 (39) 68.41 (1)
23 )
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a-1- LViu Vi el chb: Yook Fkyk e chbi J9eh
120 1frdfr;k dk vkl ry 6 tfrdfr;k dk vkl
SL No Strain BE (%) in trays BE (%) in bags
(average of 10 replicates) (average of 6 replicates)
4 ih, 1, p & 19@PSCcH19 79.1 (2M) 56 (41
5 ih, [, p & 21@PSCH21 62.2 36.0
6 ih, 1lh,p & 27@PSCH27 64.2 36.83
7 ih, [lh,p & 29@PSCH29 94.5 (1) 61.17 (39
8 ih, 1lh,p & 35@PSCH35 68.5 (4t 63.92(2")
9 ih, 1lh,p & 36@PSCH36 454 50
10 Mh,evkjih & 112@DMRP-112 55.1 52.1
1 Mh,evkjih & 214@DMRP-214 55 40.03
12 Mh,evkjih & 233@DMRP-233 34 39.67
13 Mh, evkjih & 255@DMRP-255 54 24.0
@kfrd Hlurk 5%@cD at 5% 75.42 58.27
Ivky [kEc Paddy Straw Mushroom

Qyudk; mit ,o 1k'kf.kd 1kQkoy d fy,
okYofy ; vk okYofl ;kd 1djk ,o ,dy chk.k
foyxuk dk eY;kdu

,dy chtk.k foyxuk dk 1FkDdj.k bdj
fodkl vkj mudh L@hfux

vidfrfoKku di nf'V I filu Qyudk; d BkFk
ol- otYofl ;k d riu LVu ;Fk Mh,evkjvk & 185
ivkb & 2108 Mh,evkjvk & 463 Ychch, Tvkj & 007+
rrk Mh, evkjvk & 484 thfofo&01 dk mi ;kx ekYV
Ir ,xkj effM;e ij ,dy chk.k foyxuk dk iFd
dju d fy, fd;k x;k feld fy, elud ikvkdky
dk vuikyu fd;k x;kA ,dy chtk.k foyxuk dk nk
Hkxk e ckVk x;K di mPp mi€’ky ekblify;y
of) fo’kkrkvk d BkF reh 1 of)dkjd( rik [k
fcuk Qyu oky en of)dijdA mPp mit’ky
elb Iify;y of) fo’kkrkvk d BiF ren 1 of) dkjd
,dy chtk.k foyxuk dk v/;;u pkM eg okyh
1j[kufy;k e Hj futeidr dV g, Mu d I 1j
viikxkeh ekb Infy ;y of) d fy, fd;k x;HA ,dy

YN

Evaluation of hybrids and single spore isolates of
Volvariella volvacea for fruit body yield and
nutritional profile

a. Isolation of single spore isolates, hybrid
development and their screening

Three strains of V. volvacea viz. DMRO-185
(OE-210), DMRO-463 (BBSR-007) and DMRO-
484 (GVv-01) with morphologically distinct fruit
bodies were used for the isolation of the single spore
isolates (SSIs) on Malt Extract Agar medium
following standard protocol. The SSIs were divided
in two types; a) fast growing with typical high
yielding mycelial growth characteristics and b) slow
growing with typical non fruiting types. The fast
growing SSIs with typical high yielding mycelial
growth characteristics were studied for their
downward mycelial growth on sterilized pounded

paddy straw filled in wide mouth test tubes. The

24
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ciitk.k foyxuk e fyXuklyykyibfvd , tkbe §1@; rk
1Qkby rfk Qyudk; mit {kerk d fy pu X,

ird LVu d edicy dgh vikd viixieh ekolify ;y
of) inf’kr gbA en of)dkjd ,dy chtk k foyxuk
dkmi;kx ,eb, IyVI 1j ikjEifjd 1tuu rduid
dk mi;kx djr g, Idjk dk fodfir dju d fy,

fd;k x;kA ,dy chiek.k foyxuk rFk 1rd LVu d
HiF& Tk fodflr Bdjk di Ldhfux pkM eg okyh
1j[kufy;k e tgh futendr dVi gb MKu 1vky 1j

mudh v/kkxkeh ekblnfy;y of) rFk
fyXuklyykykofVDI ,tkoe 1f@;rk 1kQkby d
fy, dh xbA

[krh ijhk.k

fun’lky; dh 1;koj.k fu;f=r [Kkc of)’ky
bdib e [krh 1ji{k.k vk;kier fd, x,A eb |
vDrcj] 2015 d cip xfe;k d egiuk e ikjEifjd
cMy fof/k rFk 1xr dEikLV fof/k nkuk dk mi;kx
djd ijhfk.k vk;kfer fd, x,A ixr Lrjh; eY;kdu
ikl dk ;knfPNd Cykd fMEkbu vkjciMh e 8
ifrdfr;k d BkFk 15 ,0 25 fdxk dERLV D;kfj;k
dk mi;kx djd vk;ker fd;k x;A blih 1dkj]
ikjEifjd fof/k d el/;e 1 6 ifrdfr;k e 6 fdxk
Ak cMyk d Bk ik di xb DKk e
eY;kdu fd;k x;kA Hkdvui&[kkc wvul/ku
fun’fky;] Tkyu e ewudndr fof/k dk vuikyu
djr g, Ku d &I a0, 1 rFik dikl vivib fey
vif’('V Ith,eMlY; d tkj@tkkg I ;ktu dk 1%
1.d vuikr d LFk IMk gvk iK%k kg fd;k
X;kA chtkb d fy, Mu d Hkl ij Vilkjr [kec
cit dk mi;kx fd;k x;kA chekb rRk Qly of)
d fy, jifr;k d efkud |dt dk vuikyu fd;k
X ;KA |gyh ij dVkb ichtkb d 17pkr fnut d fy,
yxu oty Hle;] [Kc iQyudk;h mit lfdxk
@fDoVy ’k'd 1kWMgh rFk Qyudk; dk vklr
Hkj Ixket d fy, vkdMk dk Qlypd d 15 fnuk
d fy, ntfd;k x;kA ,xil 1kQVo;j dk mi;kx
djd ,dy @exf.kr ,ukok Fjk k[ ;dh fo’y'k.k
dju ij o vidM Idfyr fd; x;A

Vi'kktud 1kp ,dy ciek.k foyxuk d BKF& BFk
riu 1rdk dk eY;kdu Hkr 1 1k’P;jhdr ivky

25 )

SSIs exhibiting higher downward mycelial growth
compared to parent strains were selected for further
lignocellulolytic enzymes activity profile and the fruit
body yield potential. The slow growing SSIs were
used for developing hybrids using the conventional
breeding technique on MEA plates. The developed
hybrids along with the SSIs and the parent strains
were also screened for their downward mycelial
growth on sterilized pounded paddy straw filled in
wide mouth tubes and the lignocellulolytics enzymes

activity profile.
Cultivation trial

The cultivation trials were conducted at
environment controlled mushroom growing unit of
the Directorate. The trials were conducted during
summer months starting from May to October, 2015
by using both, the traditional bundle method and
the advanced compost method. The advanced level
evaluation trials were conducted by using 15 and 25
kg compost beds with 8 replications in Randomized
Block Design (RBD). Similarly by traditional
method the evaluation was done with beds prepared
with 6 kg dry substrate bundles with 6 replications.
The composted substrate was prepared with 1:1, w/
w combination of paddy straw (PS) and cotton
ginning mill waste (CGMW) by following the
method standardized at ICAR-DMR, Solan. The
paddy straw based spawn was used for spawning.
Standard package of practices were followed for spawn
run and crop raising. Data for time taken for first
harvest (days post-spawning), mushroom (fruit body)
yield (kg/q dry substrate) and mean wt. of fruit bodies
(g) were recorded for 15 days of cropping. The data
was subjected to statistical analysis by single factorial
ANOVA using AGRes software.

The promising five SSIs and six hybrids along

with three parents were evaluated for their yield

25
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cMyk I r;kj D;kj;k e mudh mit {kerk d fy,
fd;k x;kA 1R;d D;kjh d fy, riu ijrk e nl
cMyk iR; d yxHx 600 xkeh dk mi;kx fd;k X ;k
vij iR;d Lvu@ldj@,dy chek.k foyxuk d
fy, Ni dk vktek;k x;kA bue I nk ,dy chik.k
foyxuk rik ,d 1rd LVu e yxtx ux.; Qyudk;
mit gkfly gbA Itk e 1] ird LVu
Mh,evkjvi&185 ,0 Mh,evkjvi&247 | mRilu Bdjk

potential on beds prepared from steam pasteurized
paddy straw bundles. Ten bundles (each
approximately of 600 g) were used in three layers for
each bed and six replications were kept for each strain/
hybrid/SSI. Out of these 2 SSIs and one parent strain
gave almost negligible fruit body yield. Among all,
the highest fruit body yield was obtained in hybrids

Bkj.kn b 2-7- jkbk; fud fof/k I mipkfyr /ku d Hkl: di cMyk 13 okYory ;iyk okYofl ;k d foftkUu Bidjk rFkk

,dy chitk.k foyxuk dk Qyudk; mit in’ku

Table 2.7. Fruit body yield performance of different hybrids and single spore isolates of Volvariella volvacea on chemically treated

paddy straw bundles

LViu@ 1dj 1gyh dvkb' d fy, Qyudk; mit  vklr Qyudk;

yxu okyk le; ifnuk  ifdxk-@fDoVy Hikj kel

k' Ekkk/kk g
Strains/hybrids Time taken for Fruit body yield Mean fruit
first harvest (days) (kg/q dry substrate) body wt. (g)
Vkb&210 Y1 rdi@oE-210 (P) 18.0 1.16 28.9
thonoh&01 ki rdi@acvv-o1 (P) 14.2 8.02 24.74
Vi Ih&vkb&274 lirdv@TC-OE-274 (P) 0.31 19.5
vkb&274&88 4, I, I Vibi@OE-274-88 (SSI) 0.46 22.8
vkb&274&103 1, I, IVkbY@OE-274-103 (SSI) 15.75 450 22.52
Th0100&01&08+ 4, I, Bvkbh@GVvv-01-08* (SSI) 14.2 257 18.88
thohoh&01&94 4, I, I kbt @GV Vv-01-94 (SSI) 18.0 231 20.64
vkb&210&123 4, I, I vibY@OE-210-123 (SSI) 16.0 0.23 285
Vib&210&98+vkb&274&44 11 djh@ 20.5 2.94 18.85
OE-210-98+0E-274-44 (H)
Vib&210&77+vkb&274&111 i1 djH@ 12.83 11.07 21.79
OE-210-77+0E-274-111 (H)
Vib&210&77+vkb&274&18 11 djh@ 12.33 9.51 15.95
OE-210-77+0E-274-18 (H)
VIib&274&6+Vvib&274&38 i1 djh@ 2.19 18.23 19.33
OE-274-6+0E-274-38 (H)
VIib&274&18+thonoh&01&113 11 djh@ 17.66 1.92 15.48
OE-274-18+GVV-01-113 (H)
Vib&274&111+thohoh&01&69 #1djh@ 18.6 2.39 20.59
OE-274-111+GVV-01-69 (H)
26 )




IVkb&210&77 + Vkb&274&111 ,0 Vkb&210& 77 +
Vvib&274&18% e vilkdre Qyudk; mit gifly
gbA ird LVu Mh,evijvi&484 e riljh Icl
T;knk Qyudk; mit gkfly gbA blh @e e 1gyh
dVib d fy, Icl de le; yxiA ;g Icl de
nk 1djk ¥12-33 ,0 1283 fnuk e vkj rnijkr ird
LVu Mh, evkjvik&484 114-2 fnuh e 1k;k X ;KA mPp
miikndk e 1] vklr Qyudk; Hkj ird LVu]
Mh, evijvk&484 vkj rnijllr nk Bdjk e ik;k x;k
kg 2-THA

dikl dh vivib fey d vif’k'V rfk /u d
il d IM g, 1Kk dk mikx djd {lerk’ly
0 mPp mit’ky pkj Idj riu ,dy chk.k
foyxuk vkj riu 1rdk d DIk vk;ker d, X,
[krh 1jh{k.lk e vyx&vyx ,dy ciitk.k foyxuk
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(OE-210-77 + OE-274-111 & OE-210-77+0OE-
274-18) generated from the parent strains DMRO-
185 and DMRO-247. The parent strain DMRO-
484 gave the third highest fruit body yield. The least
time taken for first harvest was also in the same order.
It was lowest in two hybrids (12.33 and 12.83 days),
followed by the parent strain DMRO-484 (14.2
days). Amongst the high yielders, the mean fruit body
wt. was highest in parent strain, DMRO-484,
followed by the two hybrids (Table 2.7).

The cultivation trials conducted with potential
high yielding four hybrids, three SSIs and three par-

ents using composted substrate of cotton ginning mill

Bkj.kh § 2-8- /kku Ivky di EMi g, ikk/kk rFk dikl vkvkb fey d vif’k'Vv i okYofj ;ivk okYofl ;k  d
foftklu bdjk rik ,dy chtk.k foyxuk dk Qyudk; mit in’ku

Table 2.8. Fruit body yield performance of selected hybrids and single spore isolates of Volvariella volvacea on composted substrate of

paddy straw and cotton ginning mill waste

LVu@ 1dj igyh dvkb d fy, Qyudk; mit  vklr Qyudk;

yxu okyk le; ifnuk  Yfdxk-@fDoVy Hkkj tixke

k'd kg
Strains/hybrids Time taken for Fruit body yield Mean fruit
first harvest (days) (kg/q dry substrate) body wt. (g)
vkb&210 i rdi@oE-210 (P) 11.83 6.44 12.82
thohoh&01 {irdi@Gvv-01 (P) 12.17 26.45 24.70
VhIh&vkb&274 lirdv@TC-OE-274 (P) 14.6 459 17.26
vkb&274&103 1, I, I vkbY@OE-274-103 (SSI) 13.67 16.43 17.16
Th0100&01&08+ 4, I, Ivkbh@GVvv-01-08* (SSI) 12.5 24.95 15.11
thohoh&01&94 4, I, I kbt @GV Vv-01-94 (SSI) 13.0 20.10 18.86
Vib&210&98+Vkb&274&44 L1 dj@ — — —
OE-210-98+0E-274-44 (H)
Vib&210&77+vkb&274&111 i1 djH@ 12.5 22.26 19.83
OE-210-77+0E-274-111 (H)
Vib&210&77+vkb&274&18 11 djh@ 12.0 32.40 15.51
OE-210-77+0E-274-18 (H)
Vib&274&111+thohoh&01&69 11 djh@ 12.67 30.03 19.46
OE-274-111+GVV-01-69 (H)
C 7))
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rik Idjk e vyx&vyx mit 1Vu nfku dk
feytA ,dy citk.k foyxu tifofo&01&08 rFik riu
Idjk Ivib&210&77 + vkb&274&111] vkh&?210&
77 + Vib&274&18 ,0 vib&210&111 + thfofo&
01&69%% e ird LVu dh ryuk e dgh mPprj
Qyudk; mit nt dh xbA bu ,dy chtk.k
foyxuk rFk Idjk e 1gyn dVkb vxrh gb vikj
ird LVu Mh,evkjvk&484 424-70 xkeh e vifkdre
Qyudk; Hkj dh ryuk e e/;e {kerki16-94 1 21
89 xket e vklr Qyudk; Hkj kir fd;k x;k

WIkj0 286

Idjk] ,dy chtk.k foyxuk rFk 1rdk d
[kEc Qyudk; dk 1K'kf.kd fo’y’k.k

IHo Bdjk ,dy cntk.k foyxuk rRk 1rdk |
;knfPNd fof/k 1 fy; x; ing 1 ol Qyudk;k
dk fo’y'k.k ing fofiklu ekinMk ;Fk ’K'd InkF]
JK[K dPpk j*k] dkckgkbMVE] 1kvhu] o IK] foVkfeu
&V vk Bkr fofflu [kuttk idfYl;e] 1kM;e]
IVFk; e] yikg] fed] dkij] exunf’k; e vk Tyfu;el
d fy, fd;k x;kA fo’y'k.k dk ;g dk; itk
ck; k&VDukykth buD;cVj] ekgkyh Hkjr 4,d
Ju,ch,y gk el rk akir df'% ,o [k] ajh{k.k
1 Ckkyk 1tke Bjdkj] Hkgre e fd sk x;kA *K'd
InkA] JKIK dPpk K] o Bk dkckgkbMV rFk ikviu
dh ek=k d fulkkj.k gr ,vk,Ih dh ekud
dk;fof/k dk bLreky fd;k x;kA Icl igy exbdk
tyMry fof/k dk mi;kx djd ukbVkeu dh 1fr’krrk
thuu d fy, 1kvhu dh ek=k dk fu/k .k fd;k x;k
vkj bId cin bl 625 d dijd d BkFk x .k fd ;&
X;KA 1R;d ueu d fy, dy dkckgkbMV ifr’kr
di irk yxku d fy, dPpk ikviu] dPph oll¥
[Kutk vij jk[k d ifr’kr dk ,d Bk feykdj mi
100 e B VK fnsk x;kA [kut 12AVdk lykg]
dkij] fed] Tyfu;e rik eXutf’k;en dk fu/kg.k
vib Ihth&, e, I fof/k 999-10 dk mi;kx djd fd;k
x;k tefd IkiM;e rik 1kvi’k; e dk fu/kj.k Qye
QkVketVj dk mi;kx djd fd;k x;kA dfY’k;e dk
fuliy .k fVhelfvd e@k fof/k] 910-01 dk mi;kx
djd] fovifeu M, d =1 e fovkfeu&Mh dk fu/kj .k
1tkc ck;k&VDukykth buD;cVj] ekgkyh Hjk

C 8 )

waste and paddy straw revealed different yielding
pattern in different SSIs and the hybrids. SSI GVv-
01-08 and three hybrids (OE-210-77+OE-274-111,
OE-210-77+OE-274-18 and OE-274-111+GVV-
01-69) gave significantly higher fruit body yield com-
pared to the parent strains. These SSIs and hybrids
also gave early first harvest and the mean fruit body
wt. was of medium range (16.94 to 21.89 g) com-
pared to highest in parent strain DMRO-484 (24.70
g). One hybrid did not give any fruit body (Table
2.8).

b. Nutritional analysis of the mushroom fruit
bodies of hybrids, SSIs and parents

The randomly drawn fifteen to twenty fruit
bodies from all hybrids, SSIs and parents were got
analyzed for fifteen different parameters viz. dry
matter, ash, crude fibre, carbohydrates, protein, fat,
vitamin-D and 7 different minerals (calcium, sodium,
potassium, iron, zinc, copper, magnesium and
selenium) from Punjab Biotechnology Incubator,
Mobhali, India (a NABL accredited Agriculture and
Food Testing Laboratory, Govt. of Punjab, India).
Standard procedures of AOAC were used for the
determination of dry matter, ash, crude fibre, fat,
carbohydrate and protein content. The protein
content was determined first by determination of
nitrogen percentage using Micro-Kjeldahl method,
followed by its multiplication with a factor of 6.25.
The percentage of crude protein, crude fat, minerals
and ash were combined and subtracted from 100 to
obtain the total carbohydrate percentage for each
sample. Mineral constituents (iron, copper, zinc,
selenium and magnesium) were determined by using
ICP-MS method 999.10, while sodium and
potassium by using flame photometer. Calcium was

determined by Titrimetric Macro method, 910.01.
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ekudidr 1kvkdky d vullkj ,pih,y I dk mi;kx
djd fd;k x;kA

Qyudk;k dk fo’y'k.k 8 [kutk lfgr dy 14
fofflu ekinMk d fy, fd;k X;kA 1kVhu wkj Jk[k
dh ek=k d Ick e Idj ,d&nlj d lerY; FA
gkykfd] o] dPpk j’K foVkfeu&Mh dh ek=k wij
1VPk; etlkiM; e vuikr 1rd LVu dh ryuk e
Idjk e dgh T;knk 1k;k x;kA [kutk dh ek=k Hh
ird LVu d yxtkx BerY; Fa ilkj.kh 2-9%A

vi[ky Hkkjrh; Beflor [kEc wvuli/kku
iIfj;ktuk di rgr cg LFkfud 1jh{k.kk e
{kerk’khy bdjk rFk ,dy chtk.k foyxuk
dk eY;kdu

bl 1jhfk.k d virxr Qyudk; dn mit] igyh
dVkb e yxu oky Be; rHk vilr Qyudk; Hkj
ixkeh dk eY;kdu] Hki 1 1K°P; jhdr /ku d cMyk
dk mi;kx djd fd;k x;kA 1R;d LVu d fy, N
ifrdfr;k vitetb xb vkj D;kfj;k dk ;knfPNd
(Cykd fMEkbu vkjchMh e 0;ofLFkr fd ;k X ;kA wkB
e I nkLVu e dkb Qyu ugh gviA THt Qyu nu
oky LVvu@ Idjk e igyh dVkb e yxu okyk le;
yxHx ,dleku Fk gkykfd doy LVu fofo&15&08
e fiklurk nfku dk feyn fele igyh dVib d fy,
17 fnu dk Te; yxA Bcl vikd Qyudk; mit
LVu fofo-15-04 (8.09%) € ,0 rnijkr @e’k LVu
fofo-15-03 (7.99) Vkj LVu fofo-15-01 (5.72%) € nt
dh xbA Icl vikd vklr Qyudk; Hkj De’k
LVu fofo-15&03 e 1902 xke ,0 rnijlr LVu
fofo-15&01 e 17-88 xke nt fd;k x;k Llkj.k
2-10%A

oreku v/; ;u d rgr vikdfrfoKku dh nf'v 1
flu riu of- ofYofl ;k LVu I iklr ,dy chik.k
foyxuk dk mi;kx yxkrkj mPp mit’ly ,dy
chek.k foyxuk dk p;u dju vij en of)dkjd
,dy chiek.k foyxuk I mPp mit’ly Idjk dk
fodflr dju d fy, fd;k x;kA bl 1dkj fodflr
fd, x, ,dy chitk.k foyxuk vij Bdjk dk eY;kdu
mudh Qyudk; mit vkj ik'f.kd vitky [k d fy,
fd;k x;kA bMkj [krh afjfLRdr;k d rgr jkilk;fud
fof/k 1 mipkjr Mku ivky d cMyk vkj dikll dh

29 )

Vitamin D as Vitamin D, was determined using
HPLC as per the protocol standardized at PBTI,
Mohali.

The fruit bodies were analysed for 14 different
parameters including 8 minerals. The hybrids were
at par in protein and ash contents. However, the
contents of fat, crude fibre, vitamin D and potassium:
sodium ratio was higher in the hybrids compared to
the parent strains. The contents of minerals were

almost at par with the parent strains (Table 2.9).

c. Evaluation of the potential hybrids and the SSIs

at multi location under AICRP-Mushroom

In this trial eight strains/hybrids were evaluated
for fruit body yield, time taken for first harvest and
the mean fruit body wt. (g) using the steam
pasteurized paddy straw bundles. Six replications were
kept for each strain and the beds were arranged in
Randomized Block Design (RBD). Out of eight, two
strains did not give fruiting. The time taken for first
harvest was equal in all fruiting strains/hybrids, except
of strain VV-15-08, which took 17 days for first
harvest. The highest fruit body yield was recorded
from strain Vv-15-04 (8.09%), followed by strain
Vv-15-03 (7.99 %) and strain Vv-15-01 (5.72%).
The mean fruit body wt. was highest of 19.02 g in
strain Vv-15-03, followed by 17.88 g in strain Vv-
15-01 (Table 2.10).

In present study the single spore isolates obtained
from three morphologically distinct V. volvacea strains
were used for selecting consistently high yielding single
spore isolates, and developing high yielding hybrids
from the slow growing SSIs. The SSIs and the hybrids
such developed were evaluated for their fruit body
yield and nutritional profile. The yield performance

of hybrids and SSIs was evaluated through successive
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Bkj.kn & 2-9- foftklu ,dy chk.k foyxuk riFk Tdjk d Qyudk; dk BehilFk b;ktu
Table 2.9. Proximate composition of the fruit bodies of different SSIs and hybrids

Parameters Strains/hybrids

LVu@ 1dj
ird ird ird ,dy ,dy ,dy 1dj Ldj Ldj Ldj
&l &2 & chtk.k  contkk  contkk & 0 & 0 & &4

foyxu&l foyxu&? foyxu&3
(P-1)  (P2) (P-3) (SSI-1)  (SSI-2) (SSI-3)  (H-1) (H-2) (H-3) (H-4)

MU (%) @Protein (%) 37.34 3427 4155 4011 3352 3378 3575 3495 3413 3714
dicigloW ©@6)@ 4695 4922 4319 4556 49.99 5078 4799 4907 4780 4535
Carbohydrates (%)

olk (%) @Fat (%) 157 085 108 151 1.15 1.49 128 174 172 117
dPpk J°k ixe@100 098 154 133 126 2.10 0.84 197 174 132 182
Xe@cCrude fibre g/100 g)

JH[k iXe@100 Xei@ 1020 893 908 951 9.48 913 913 1032 954 876
Ash (g/100g)

foVideu &Mh 1uig@ 86.3 8.9 509 491 61.2 428 1525 677 826 558
Vitamin-D 1U/g

diY’k;e fex-@fdX4@ 1376 95657 41590 46535 1203 2154 27028 29306 31311 295.06
Calcium (mg/kg)

1iM; e lfex-@fdXd@ 22981 17963 18602 39851 16851 16924 13018 15126 14256 116.28
Sodium (mg/kg)

IMk;e ()@ 457 32 313 358 405 3.70 331 390 367 288
Potassium (%)

ik et TiiV;e@ 198.86 178.14 168.26 89.83 240.34 218.62 254.24 257.83 257.44 247.68
Na: K

yig ifext-@fdxkt@ 270.38 138.72 146.36 17855  100.90 112.47 12752 159.78 135.44 70.64
Iron (mg/kg)

elunt lfexk@fdxki@12.31  9.09 1667 17.82 9.55 772 1022 1593 1359 11.19
Manganese (mg/kg)

ftd ifexk-@fdxki@ 60.19 56.23 8218 81.52 52.09 46.88 4953 61.04 6230 56.40
Zinc (mg/kg)

lyfu;e lfexk@ ND ND ND ND ND ND ND ND ND ND
fdXki@selenium (mg/kg)

dkij ifexk-@fdxkh@ 42.69 27.61 39.85 38.94 26.12 3198 3255 3896 3285 27.62
Copper (mg/kg)

P-1-0OE-210, P-2 - GVv-01, P-3 -OE-274, SSI-1 - OE-274-103, SSI-2 - GVv-01-08, SSI-3 - GVv-01-94, H-1 - OE-210-98 + OE-
274-44, H-2 - OE-210-77 + OE-274-111, H-3 - OE-210-77 + OE-274-18, H-4 - OE-274-111 + GVv-01-69
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Bkj.kh % 2-10- vi[ky Hkjrh; Beflor [kEc vul/ku ifj;ktuk d rgr cg LFkfud ijifk.kk e Hki
iKP;jhdr /ku di cMyk ij okYofj ;ivk okYofl ;k d fofiklu Bdjk ,o ,dy chtk.k foyxuk dk Qyudk;

mit In’ku

Table 2.10. Fruit body yield performance of different hybrids and single spore isolates of Volvariella volvacea on steam pasteurized
paddy straw bundles under AICRP-Mushroom multilocation trials.

LViu@ 1dj 1gyh dvkb' d fy, Qyudk; mit  vklr Qyudk;
yxu okyk lej; ifnuk  Hfdxk-@fDoVy HikJ kel
k' nkkk/kk g
Strains/hybrids Time taken for Fruit body yield Mean fruit
first harvest (days) (kg/q dry substrate) body wt. (g)
vkb-210 (ihy 1rd — — —
fofo-15-01 14.0 5.72 17.88
thfofo-01-94 (, 1, Ivib) %, dy ciitk.k foyxuh — — —
fofo-15-02 14.0 4.87 16.23
fofo-15-03 14.0 7.99 19.02
fofo-15-04 14.0 8.09 14.63
fofo-15-07 14.0 2.27 11.35
fofo-15-08 17.0 30/4 —

viVib fey I fudy vif’k'Vv vij Ku 1vity d
[Kn;Dr 1kW/ikj dk mi;kx djd yxkrj of) *ky
1ji{k.kkd el/;e 1 1djk rfik ,dy cith.k foyxuk
d mit in’ku dk eY;kdu fd;k x;kA yxkrij
[krh 13kl d mijkr] o ofYofl ;& d 1Qn@eVey
LVu Mh,evijvi&484 1 nk ,dy chtk.k foyxuk
vkj LVu Mh, evkjvi&185 INKV vkdkj d Hj jx d
Qyudk; mRilu dju okyh rrkk LVu Mh, evijvi&247
ieM vikdkj d Hg jx d Qyudk; mRilu dju oky#
d ,dy citk.k foyxuk d cip Idj.k d BkFk& BkF
LVu Mh,evkjvk&247 icM vidkj d Hj jx d
Qyudk; mRilu dju okyh rik LVu Mh, evijvi&484
icM vkdkj d 1Qn jx d Qyudk; mRilu okyt d
chp Idj.k I gifly riu Idjk e mud i1rd LVu
dh ryuk e dgh mPprj Qyudk; mit ikr gbA
mPp mit’ky Idjk I ikir Qyudk; foVifeu&Mn
rfAk dPpk j Kk ek=k d IkF& BKFk TkVEk; e & BkM; e
vuikr e i 1rd LVu db ryuk e le) ik,
X, Av/;;u b f1) grk g fd - cibLify I db
rjg oh o otYofl ;k e Hh mPp mit’ly wikj
ik.kd nf'vV 1 3'B 1dj fodflr dju dn FHkouk
gA

310

growing trials using chemically treated paddy straw
bundles and the composted substrate of cotton
ginning mill waste and paddy straw under indoor
cultivation conditions. After successive cultivation
trials, two SSIs from a whitish/greyish strain DMRO-
484 of V. volvacea and three hybrids obtained after
crossing between the SSIs of strain DMRO-185
(giving small sized brown coloured fruit body) and
strain DMRO-247 (giving big sized brown coloured
fruit body) as well as between strain DMRO-247
(giving big sized brown coloured fruit body) and
strain DMRO-484 (giving big sized white coloured
fruit body), were found to give higher fruit body
yield compared to their parent strains. The fruit bodies
from the high yielding hybrids were found richer in
vitamin D and crude fibre content as well as in the
potassium: sodium ratio compared with parent
strains. The study proves the possibility of developing
high yielding and nutritionally superior hybrids in V/

volvacea just as in case of A. bisporus.
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foftklu rkieku fjfLFkfr e 35 f’kVkdi LViu
dk [krh 1jik.k vkj chek.k foyxu

fk\vkd [lEc d dy 35 LVu dk eY;kdu riu
foffu rkiekuk ;Fk 1500, 2000 ,0 25°1 ij
fd;k x;kA bu 35 LVuk e 1] doy 19 LVu e 15°
I riietu 1) Qyu Inf’kr gviA wU; TH rkiefu
ifjfLRfr;k e fd It 1dkj dk Qyu ntt ugh gviA
dy 19 Qyudk;ke I doy 12 LVu e 1 doy 12
LVu e I gh chek.k Idfyr fd, t 1dA chtk.kvk
dk 02 1fr’kr eV Ir ,xkj e¥/;e ij vdfjr
fd;k x;k vij iR;d Lvu d 100 1 Hh viikd
chek.kvk dk i1tuu 1;ktu d fy, vyx fd;k
X kA

Shiitake Mushroom

a. Cultivation trial and spore isolation of 35
shiitake strains at different temperatures

A total of 35 strains of shiitake mushroom were
evaluated at three different temperatures i.e., at 15
°C, 20 °C and 25 °C. Out of those 35 strains under
evaluation, only 19 strains have shown fruiting at 15
°C. Remaining strains failed to give the basidiocarps
at all other temperatures. Out of the 19 strains fruit
bodies spore prints were collected from 12 strains
could be collected. The spores were germinated on
0.2 % malt extract agar medium and more than 100
spores of each strain were isolated for breeding
purpose.

fp= 4 218 YAV yk bMME LV 118164 ok
vkovh, I 1o/ku
Fig. 2.18. ITS amplification of Lentinula edodes strains (1-16)

I %i

fp= 14 2-20- 35 yifV; vk bMeM I LVu dk [krh
T
Fig. 2.20. Cultivation trial of 35 Lentinula edodes strains

fp=14 2-19- vV ; vk bMeM I LVu 417&32% dk
vkbvh, I 1o/ku

Fig. 2.19. ITS amplification of Lentinula edodes strains
(17-32)

fp=1%221- Qyu d rgr yifV;yk bMiMI LVu

Fig. 2.21. Lentinula edodes strains under fruitings
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DMRO-25
DMRO-119
DMRO-23
DMRO-56
DMRO-8
DMRO-51
DMRO-329
DMRO-35
DMRO-12
DMRO-430
DMRO-40
DMRO-327
DMRO-19
DMRO-26
DMRO-411
DMRO-37
DMRO-22
DMRO-410
DMRO-34
DMRO -7
DMRO-331
DMRO-20
DMRO-276

DMRO-25
DMRO-1189
DMRO-23
DMRO-56
DMRO-8
DMRO-51
DMRO-329
DMRO-35
DMRO-12
DMRO-430
DMRO-40
DMRO-327
DMRO-19
DMRO-26
DMRO-411
DMRO-37
DMRO-22
DMRO-410
DMRO-34
DMRO-7
DMRO=-331
DMRO-20
DMRO-276

ARCTTAATACAACTTTCAGCAARCGGATCTCTTGGCTCTCCCATCGATGARGARCGCAGCG
ARCTTAATACAACTTTCAGCAACGGATCTCTTGGCTCTCCCATCGATGAAGAACGCAGCG
ARCTTAATACAACTTTCAGCAACGGATCTCTTGGCTCTCCCATCGATGAAGARCGCAGCS
ARCTTAATACARCTTTCAGCARCGGATCTCTTGGCTCTCCCATCGATGARGARCGCAGCE
ARCTTAATACAACTTTCAGCAARCGGATCTCTTGGCTCTCCCATCGATGAAGAACGCAGCS
ARCTTAATACAACTTTCAGCAACGGATCTCTTGGCTCTCCCATCGATGAAGAACGCAGCG
ARCTTAATACAACTTTCAGCAACGGATCTCTTGGCTCTCCCATCGATGAAGARCGCAGCG
ARCTTAATACAACTTTCAGCAACGGATCTCTTIGGCTCTCCCATCGATGAAGARCGCAGCGE
AACTTA ATACAACTTTCAGCAACGGATCTCTTGGCTCTCCCATCGATGAAGARCGCAGCE
ARCTTAATACARCTTTCAGCAACGGATCTCTTIGGCTCTCCCATCGATGAAGAACGCAGCG
ARCTTAATACAACTTTCAGCAACGGATCTCTTIGGCTCTCCCATCGATGAAGAACGCAGCG
AARCTTAATACAACTTTCAGCAACGGATC TCTTGGCTCTCCCATCGATGAAGAACGCAGCG
ARCTTAATACARCTTTCAGCARCGGATCTCTTGGCTCTCCCATCGATGARGARCGCAGCG
ARCTTAATACAACTTTCAGCAACGGATCTICTTGGCTCTCCCATCGATGAAGARCGCAGCS
AARCTTAATACAACTTTCAGCAACGGATCTCTTGGCTCTCCCATCGATGAAGAACGCAGCG
ARCTTAATACARCTTTCAGCARCGGATCTCTTGGCTCTCCCATCGATGARGARCGCAGCE
ARCTTAATACAACTTTCAGCARCGGATCTCTTGGCTCTCCCATCGATGAAGAACGCAGCG
ARCTTAATACARCTTTCAGCARCGGATCTCTTGGCTCTCCCATCGATGAAGARCGCAGCE
AACTTAATACAARCTTTCAGCAACGGATCTCTTGGCTCTCCCATCGATGARAGARACGCAGCG
ARCTTAATACAACTTTCAGCAACGGATCTCTTGGCTCTCCCATCGATGAAGAACGCAGCS
AARCTTAATACARCTTTCAGCAACGGATCTCTTGGCTCTCCCATCGATGAAGARACGCAGCG
AARCTTAATACARCTTTCAGCAACGGATCTCTTGGCTCTCCCATCGATGAAGARCGCAGCG

AARTTATATACAARCTTTCAGCAARCGGATCTCTTGGCTCTCGCATCGATGAAGAACGCAGCS
I I L L e T

ARATGCGATARGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACC
ARATGCGATAAGTARTGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGARCGCACC
ARATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGARCGCACC
ARATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGARTCTTTGARCGCACT
ARATGCGATAAGTAATGTGAATTGCAGARATTCAGTGAATCATCGAATCTTTGARCGCACC
ARATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGARCGCACC
ARATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACC
AR ATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACC
ARATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGARCGCACC
ARATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGARCGCACC
ARATGCGATARGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACC

ARATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGARACGCACC
ARATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGAACGCACT
ARATGCGATAAGTARTGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGRACGCACC
ARATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGARCGCACC
ARATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGARCGCACC
ARATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGARCGCACC
ARATGCGATAAGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGARCGCACC
ARATGCGATARGTAATGTGAATTGCAGAATTCAGTGAATCATCGARTCTTTGARCGCACC
ARATGCGATAAGTARTCTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGARCGCACC
ARATGCGATAAGTAATGTGAATTGCAGAAT TCAGTGAATCATCGAATCTTTGAACGCACC
ARATGCGATARGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGARCGCACT

AARATGCGATARGTAATGTGAATTGCAGAATTCAGTGAATCATCGAATCTTTGARCGCACC
L L R e T

fp=14 2-22- DyLVy x (v1.83) dk mi;kx djd fofiklu yfiVU;yk LViu di 58, 1 vkjMh,u, d bif[kr
vudek di Hkx e ;gk rd fd 58,1 vkjMh,u, thu {k= ei Hh fHkUurk Enf’kr gk jgh gA

Fig. 2.22. Part of aligned sequences of 5.8S rDNA of different Lentinula strains using Clustal X (v1.83) showing variation even in

the 5.8s rRNA gene region
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fp= 1 2-23- vi/kdre BHKO; rk fof/k Hjk yAWU; vk LVu di vk.kfod tkfrorh; fo’y'k.k ei bl fo’y'k.k d fy,
mi ;kx dh xb 23 1kflr;k di chp flklurk 1nf’kr gk joh gA rejk&un ekMy d vi/kkj ij vi/kdre BHK; rk
fof/k dk mi ;kx djd: fodkBoknh bfrgkll dk ’kfey fd;k x;kA vikdre ykx BHKO; rk 1&1677-8071% di BkFk
ofk N’k k x5k gA vikdre dEikfeV BHKKO; rk i, e lh,yh ;r dk mi;kx djd vkj rc J'B ykx BHkO; rk
eku di BkFk Vkikykth dk p;u djd vuekiur ;Xeokj njh d effvDl dh ucj&tkbu ,o ck;kut
dyufof/k d 1;kx gk Lopkfyr -1 b vuekuh [kt d fy, 1kjfikd ofkk dk gkflly fd;k x;kA 1fr LFkku
ifrLFkkiuk dh B[ sk e ekih xbl “kk[kkvk dh yickb di BkFk Ldy e ofk dk ri;kj fd;k x;k gA fo’y'k.k e
dy 23 U; Dy vkVkoM vude ’kfey FKA virjky vkj NV x, vkdMk okyh BHh Tkeh’ku dk gVk fnsk x;kA
vire MkVKLV e dy 428 ikth’ku FkiA fodkBoknh fo’y"k.k exk 6 e vk;kftr fd, x,A

Fig. 2.23 Molecular Phylogenetic analysis of Lentinula strains by Maximum Likelihood method showing diversity among the 23
accession used for this analysis. The evolutionary history was inferred by using the Maximum Likelihood method based on the Tamura-
Nei model. The tree with the highest log likelihood (-1677.8071) is shown. Initial tree(s) for the heuristic search were obtained
automatically by applying Neighbor-Join and BioN] algorithms to a matrix of pair wise distances estimated using the Maximum
Composite Likelihood (MCL) approach, and then selecting the topology with superior log likelihood value. The tree is drawn to scale,
with branch lengths measured in the number of substitutions per site. The analysis involved 23 nucleotide sequences. All positions
containing gaps and missing data were eliminated. There were a total of 428 positions in the final dataset. Evolutionary analyses were

conducted in MEGAG.

f*kvkd [szC LViu dk vk.kfod y{k.ko.k’u b. Molecular characterization of Shiitake
vibVh, 1&5-8, I vijMh,u, {k= d vudek dk mushroom strains
. T o 1 )
T}I{kﬁk;(S ?\J/Sk ]::Iﬁvi(/? kflg((E;: gé/gi‘s’é/ﬁ )IZZ\(MI’OE)/Z::; All the 35 strains of Shiitake mushroom
vibvh, 1&1 rFk vkbVh, 1&4 ikbejk dk mi ;,kX (Lentinula spp.) were subjected to molecular
djd vibvh, 1&58,1 vkjMh,u, {= dk ioku identification using sequences of ITS-5.85 rDNA
TR
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DMRO-331
ODMRO<30 0.081

DMRO-40  0.084 0.024

ODMRO-327 0.081 0,019 0.024

DMRO-12  0.079 0,009 0.014 0019

DMRO-51 0.081 0.026 0.014 0.021 0.029

DMRO-56  0.076 0.053 0.048 0.051 0.056 0.038

DMRO-25  0.079 0,012 0.017 0.019 0.002 0.031 0.053

OMRO-18 0078 0,009 0.014 0.019 0.000 0.028 0.056 0.002
DMRO-22  0.087 0.061 0.048 0.061 0.056 0.048 0.033 0.058 0.056
DMRO-T
DOMRO-20

0.088 0.063 0.051 D.0G9 0.058 0.056 0.031 0.081 0.058 D.026
0.087 0.043 0.036 0.043 0.048 0.037 0.026 0.045 0.048 0.048 0.043

DMRO-118 0.076 0.005 0.021 0.044 0.007 0.021 0.048 0,002 0.007 0.058 0.086 0.048

DMRO-8

0.082 0058 0.046 0.061 0,053 0.046 0.026 0.056 0.053 0.026 0.018 0.033 0.056

DMRO-328 0.089 0.06%9 0.053 0.069 0.061 0.058 0.033 0.058 0.081 0.033 0.014 0.048 0,062 0.026

DMRO-3T
DOMRO-411
DMRO-34

0.079 0.009 0.014 0.019 0.000 0.029 0.056 0.002 0.000 0.056 0.058 0.048 0.007 0.053 0.061
0.076 0.012 0.014 0.021 0.002 0.028 0.056 0.005 0002 0.056 0.058 0.048 0.002 0.053 0.061 0,002
0.081 0.061 0.043 0.063 0.051 0.053 0.033 0.048 0.051 0.033 0.017 0.046 0.058 0.026 0.009 0.051 0.051

DMRO-410 0.084 0.048 0.046 0.053 0.053 0.038 0.019 0.056 0.053 0.024 0.031 0.026 0.048 0.024 0.038 0.053 0.053 0.038

DMRO-23
DMRO-26
DMRO-35

0.078 0.012 0.017 0.019 0,002 0.031 0.053 0.000 0.002 D058 0.061 0.046 0.009 0.056 0.058 0.002 0.006 0.048 0.056
0.079 0.009 0.014 0.019 0.000 0028 0.056 0.002 0000 0.056 0058 0.048 0007 0053 0.061 0,000 0.002 0.051 0,053 0.002
0.079 0.005 0.019 0.017 0.005 0.024 0.051 0.007 0.005 0.058 0.063 0.043 0.002 0.053 0,066 0.005 0.007 0.056 0.048 0.007 0.005

DMRO-276 0476 0.450 0.459 0464 0459 0.450 D463 0.459 0.459 0455 0451 D459 0.459 0.451 D446 0459 D459 0.442 0459 0450 0.459 D458

Bky.kh & 2-11- yiWU; vk bV LViu d vu@ek di chp fodkBoknh fopyu dk vueku vudek di chp 1fr
LFkku o vik/kkj 1 ifrLFkkiuk dh B[k n’k;h xb gA vi/kdre dEikftV THKO; rk ekMy dk mi ;kx djdi
fo’y'k.k fd, x,A fo’y'k.k e 23 U;fDyvkVkbM vude ’kkfey FkA BHh fLFkfr;k e vUrjky vkj NV X,
vikdMk dk gVk fn;k x;kA vifre MKVKRV el dy 428 ikth’ku FihA fodkBoknh fo”yk.k exk 6 e vk;kftr fd,

X,A

Table 2.11. Estimates of Evolutionary Divergence between Sequences of Lentinula edodes strains

The number of base substitutions per site from between sequences is shown. Analyses were conducted using the Maximum Composite
Likelihood model. The analysis involved 23 nucleotide sequences. All positions containing gaps and missing data were eliminated. There
were a total of 428 positions in the final dataset. Evolutionary analyses were conducted in MEGAG.

fd;k x;kA 1ofkr mhlhvkl mRiknk dk vu@e.k
fd;k x;k vkj ,ulichvib&yiLY dk mi;kx djd
1gpku dh xbA 1kQVo;j DyLVy X rFik exk 6 dk
mi;kx djd vu@ek dk fo’y'k.k fd ;k x;kA (ykLV
ifj.Kek 1 inf’kr gvk fd bl v/;;u e mi;kx
fd, x, yiVu; vk bMiMI d 35 LVuk e 1 4 LVu
vibvh, 1&5-8, 1 vkjMh,u, bMiMI dh ryuk e
filu 1k, x,] bIfy, blg v/;;u e I fudky fn;k
X;kA dy 31 LVuk e 1] doy 23 vu@ek dk
mi;kx gh vu@e e mudh ,dzirk d Vi 1j
v/;;uefd;kx;kA v/;;uemiix fd, x, 23
vu@ek e u doy vibVh, 1&1 o vibVh, 1&2 {=
e 0;kid vkuof’kd fHklurk inf’kr gb oju 58 , 1
vkjMi,u, {k=] tk fd fd I ithfr d fy, WR;fikd
1jffir {i= g] e tk flurk n[ku dk feyh lfp=
2-23A b1 yAVU; v 1Ekfr;k e 0;kid thu 1y
inf’kr gvk & fd tyok; flurk vij itkr;k d
vudyu d dkj.k Hh gk 1drk gA

35 )

region. The amplification of ITS-5.8S rDNA region
was done using universal ITS-1 and ITS-4 primers.
The amplified PCR products were sequenced and
identified using NCBI BLAST. Sequences were
analysed using software Clustal X and Mega 6. The
BLAST results showed that out of 35 strains of
Lentinula edodes used in the study, 4 strains proved
to be different than Lentinula edodes, hence excluded
from the study. Out of the 31 strains only 23
sequences were used in the study on the basis of
similarity in the sequences. The 23 sequences used in
the study showed wide genetic variation not only in
the I'TS-1 and I'TS-2 regions but also the variation
could be observed in the 5.85 rDNA region, which
is highly conserved region for a species (Fig. 2.23).
This showed the wide gene pool in the Lentinula
species, which may be due to the climatic variation

and adaptation of the species.
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-
[ Qly mRiknu
B. Cror ProbpucTION
cVu [kIEC Button Mushroom

cVu [kkc di vif’k'V 1k'kk/kky dk cVu [kec
dh [krt d fy, [kn cuku gr mi;kx
vifk'V [iec 1K%MKg dk mi;kx djd Qjoji&eb]
2015 rFk vDrcj] 2015 1 tuojf] 2016 d nkjku
vuipkijr mipkj d 1%vdk dk etud 1;ktu
cuk; Jkr g, riu fofflu vuikrk ;Fk xg d Kl
dk Hkj@Hkj 20 1fr’kr fukbVikeu Tryu d BkF)

a. Use of button mushroom spent substrate for
compost making for button mushroom

cultivation

The trials were conducted during February-May,
2015 and October, 2015 to January, 2016 by using
SMS at three different proportions i.e. 20% (with

Bkj.kn & 2-12- [kkn ri;kj dju d foftkUu mipkjk e ;kixd fed.kk dk Bi;ktu inl gk agafk.ke

Table 2.12 Composition of compounding mixture in different composting treatments (2™ trial)

[kn d 1?vd

Compost ingredients

[n ri;kj dju d fofdklu mipkjk ei
dEikfLvix BAvdk ifdxk-t dh ek=k

Quantity of composting ingredients (kg)
in different composting treatments

T, Ivuipkfjr T, T, T,
VFkok fu;f=r#
T, (control) T, T, T,
xg dk HIk@wnheat straw 700 560 560 490
exh di [kn@pPoultry manure 490 275 392 343
xg dk pkdj@wheat bran 105 84 84 735
;1] ;k@urea 105 8.4 8.4 7.4
ftlle@Gypsum 25 25 25 25
cVu [kc vif’k'V [kn 160 ifr’kr ueh 1jh@ 350 350 525
Button mushroom spent compost (at 60% moisture)
deikflvx d kjHk e ukoVktu dk ifrkr@ 1.60 1.60 1.63 1.67
N % in the beginning of the composting
sikrjkony ixg ivky 1 r;kj [kn rdi@ 3.04 3.54 3.59 4.35
Conversion rate (wheat straw to ready compost)
fuo’k ykxr 4z 1;%@Vu [Kn vimViv@ 3131 2586 2667 2210
Cost of inputs (Rs.)/ton of compost output
[kn dh dPph Hkexh@Vu ij fuoy cpr iz 1;i@ 545.0 464.0 921.0
Net saving (Rs.) on raw materials/ton of compost
a6 )
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20 1fr’kr ukbVktu Bryu d feukh rAk 30 ifr’kr
jukbVkeu Bryu d feuk: 1 ijfk.k fd, X,
k0 & 2-12%A [Kn cuku dh nk pj.k; vYikof/k
fof/k if IMu ,0 gktj] 1950] 1953% dk mi;kx djd
[Kn r;kj dh XbA ritk [kkn d 0-7 1fr’kr Hkj @Hj
dh nj 1j giLV ;&3 Idj d DiF [kn dh fctkb
dh xb vkj Qly dk c<ku gr jifr;k d ekud
1dt dk bLreky fd;k ;A [kn d cxk dk xkcj
dh [kkn + dk;J fif wkfj;y d jk @1, viv)
Vil Bk 1 1°P; jidr dflx Bkexh d BKF
gk X;kA rikj [kn e xg d HE dk U;ure
vuikr 3-04 fu;=d Yekud BI=hdj.ki e rFik fcuk
ukoVktu Bryu d vif’k'Vv [ic 1k d Bk 30
ifr’kr xg Bk ifrLFkiu e vifkdre 4-35 d e/;
FkA ,d Vu [Kn dk mRiknu dju e fuo’k dh nf'V
I vib ykxr e flurk] gk vuipkjr e vi/kdre
21 JJ131@& Fih ogh vif’K'V [Iec ik'Wokky d BkFk
30 ifr’kr xg Ik 1frlFkiu d etey e ;0 -1i;
21210@& FA 30 ifr’kr vif’k'V [Ec 1kk/j
ifrLRkiu mipkj e mi;kx dh xb dPph Tkexi d
Intk e ’k} cpr ritk [kn dk vikdre :i;
921@& 1fr Vu FA

[kn dk fo’y’k.k

ekud 1kVkdky dk vuikyu djr g, citkb d
le; pkj fofflu E=ndj.k d BFk sk fd, X,
[kn d ueuk dk fy;k x;kA ueuk dk xe gok oky
viou e 5560 fMxh I- rkieku 1y BIKGk x;K ahllk
X;k rik fo’y'k.k d fy, Hkek x;kA 1tke
ck; k&VDukykth buD;cVj] ekgkyh Hkjr 4,d
Ju,ch,y gk el rk akir df'% ,o [k] ajh{k.k
;Ckyk) 1tke Bjdkj] Hkr e bu ueuk dk
fo’y'k.k dy tfod dkcu] tfod inF] dy tyMy
ukbVktu] QLQky 1] 1kVFk; e rFk dikcu | ukbVktu
vuikr d fy, fd;k x;kA vif’k'Vv [kEc 1Kk}
ifrLRkiu mipkjk d fofflu vuikrk d BkFk 1k
dh xb [kn e x.koRrk fo’k'krkvk dk ydj fiklurk
nku dk feyn Llkj.k 2-13%A fofdlu [kn mipkjk e
dy tfod dkcu vkj tfod inkFk d efuk e cgr

37 )

N balancing), 20% (without N balancing) and 30%
(without N balancing) w/w to wheat straw, keeping
standard composition of ingredients as the control
treatment (Table 2.12). The compost was prepared
using two phase short method of composting (Sinden
and Hauser, 1950, 1953). Compost was spawned
with Horst U, hybrid @ 0.7% w/w of the fresh
compost and standard package of practices were used
for raising the crop. The compost bags were cased
with FYM + Coir pith (1:1, v/v) based steam
pasteurized casing material. The ratio of wheat straw
to ready compost ranged between lowest of 3.04 in
control (standard formulation) to highest of 4.35 in
30% wheat straw substitution with SMS without
N balancing. The difference in cost incurred towards
the inputs for production of 1 ton of compost varied
from highest of Rs. 3131 in case of control to lowest
of Rs. 2210 in case of 30% wheat straw substitution
with SMS. The net saving in terms of raw materials
used was highest of Rs. 921/ton of fresh compost

output in 30% SMS substitution treatment.
Compost analysis

The samples of composts prepared with four
different formulations were drawn at the time of
spawning by following the standard protocol. The
samples were dried at 55-60 °C in a hot air oven,
grinded and sent for analysis. The samples were got
analysed for total organic carbon, organic matter, total
kjeldahl nitrogen, phosphorus, potassium and carbon:
nitrogen ratio from Punjab Biotechnology Incubator,
Mobhali, India (a NABL accredited Agriculture and
Food Testing Laboratory, Govt. of Punjab, India).
The composts prepared with different proportions
of SMS substitution treatments were found to vary
in their quality characteristics (Table 2.13). The values
for total organic carbon and organic matter did not

vary much in different compost treatments.

37
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1kj.kh & 2-13- fofikUu mipkjk e [kn dh x.kked fo’kkrk, frhljk i jik.ks

Table 2.13. Quality characteristics of the compost in different compost treatments (3" trial)

ijkenVj foftklu mipkjk e [kn dh x.kked fo’k'rk,:
Parameters Quality characteristics of compost in different treatments
cVu [kec dEiklV  dEiklV  dEiklV  dEikLV
,1,e,1 -l -1l -l -V
Button mushroom Compost Compost Compost Compost
SMS 1 Bi| -1 v
dy tfod dkcu (%)@Total organic carbon (%)  38.8 37.3 37.4 36.8 36.7
tfod lkexh (%)@O0rganic matter (%) 67.0 64.2 64.4 63.4 63.2
dy ukbVktu (%)@Total nitrogen (%) 1.91 1.90 1.90 2.18 2.17
QLQkj I (%)@Phosphorus (%) 1.14 1.81 1.82 1.88 1.98
1kVf’k; e (%)@Potassium (%) 5.79 4.36 4.28 4.45 468
dkcu b ukbVkte (%)@C:N (%) 20 20 20 17 17

vrj ugh n[ik x ;A gkykfd] bue xg #I d LFku
1j vifk'V [iEc ik'/j dh ek=k e c<krjh dju d
LiFk deh n[ xbA ukbVktu Iryu oky 20 ifr’kr
vif’k'V [iEc k%M ifrlFkiu rAk ekud 1=hdj.k
Qey’ku d [kn dh ryuk e ukoVkeu Iryu d
fcuk 20 ,0 30 ifr’kr viIfK'V [iEc ikl ifrlRkiu
mipkjk e ukbVktu dh ek=k dgh T;knk FA bl
1dkj] ukbVktu Bryu d fcuk 20 ,0 30 ifr’kr xg
Hd dk cnyu e vif’('V [kEc ik'i/kj okyh [kn e
QLQK I rHk 1kvi’k;e dh ek=k dgh T;knk A
bld foijir] bu mipkjk e dkcu § ukbVktu dk
vuikr derj FkA 20 ,0 30 ifr’kr xg B dk
vif’k'V [lEc 1kiMj d Tk enyu 1 r;kj di xb
[kn e dy “kdjk Dyykt rHk fyfiuu d eku Hi
T;knk FKA

Qyudk; mit

IH0 mipkjk d fy, dVkuk d nk Birkg d fy,
Qyudk; mit dk nt fd;k x;k vk fdxk@100
fdxk rkek [kn d -1 e iLlrr fd;k X;kA nk
ih{k.kk d fy, Ho bl 1dkj dkvV x, Qyudk;k db
I[;i@DoVy [Kn dk Hh nt fd;k XA THN
mipkjk d fy, ,d DoVy [kn I dVib fd, X,
Qyudk; di I[;k e ,d DoVy [kn T 1ikr

T

However, these decreased with increasing quantity
of SMS used to replace the wheat straw. The nitrogen
content was higher in 20 and 30% SMS substitution
treatments without nitrogen balancing compared
with 20% SMS substitution with nitrogen balancing
and compost from standard formulation. Similarly,
the values for phosphorus and potassium were higher
in compost received 20 and 30% SMS in
replacement of wheat straw without nitrogen
balancing. Contrary to this the carbon: nitrogen ratio
was lower in these treatments. The values total sugars,
cellulose and lignin were also higher in compost
prepared with 20 and 30% wheat straw replaced with
SMS treatments.

Fruit body yield

The fruit body yield was recorded for two weeks
of cropping for all the treatments and presented in
kg/100 kg fresh compost. Number of fruit bodies
harvested/quintal compost was also recorded
accordingly for the two trials. The mean fruit body
weight was determined by dividing the fruit body

yield obtained from one quintal compost to the

38
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Qyudk; mit dk tkx ndj vklr Qyudk; Hkj
dk fulkj.k fd;k x;kA Qyudk; mit e fofflu
mipkjk d chp rFk BkFk gh [krh igh{k.kk d cip
filurk n[ku dk feyhA ajdk.kanr €] 20 ifr’kr xg
d Hl d LRku i vif’k'V [kEc iKWk rFik
ukoVktu Tryu d DiF r;kj di xb [Kn e
fUurk Bcl T;knk FA *K'% nk mipkjk €] [kEc dh
mit ekud fu;=.k di ryuk e de FkA 1ji{k.ke 111
e] 20 ifr’kr xg d Wl d LFku ij ukbVitu
Iryu d Bk vif’k'V [Kc ik'Wkky dk ifriFkiu
dju 1j Qyudk; mit Bcl T;knk R4 tcfd
bld mijkir @e’k 20 ifr’kr xg d Hl d LFku
1j ukoVkteu BTryu d DiF vif’k'V [kec 1KK/j
dk 1frLFkiu dju vij 30 ifr’kr xg d %1 d
LFku 1 feuk ukoVikteu Bryu d Bk vifk'Vv [k
ik dk ifrLFkiu dju 1j Qyudk; mit nt
dh xbA ekud I=hdj.k d BkFk r;kj di xb [Kn
e Qyudk; mit Icl de Fih ilkj.kn 2-145A nk
1jhfk.kk e vikd mit nu oky ijifk.k e vklr
Qyudk; Hkj vfkdre vij de mit nu oky
ijhfk.kk e vklr Qyudk; Hkj U;ure FkA ajnk.k
&1 e 20 ifr’kr xg d Wl d LFku 1j ukbVktu

numbers of fruit body harvested from one quintal
compost for all the treatments. The fruit body yield
varied between treatments as well as cultivation trials.
In trial II, it was highest in compost prepared with
20% wheat straw replaced with SMS and balancing
of nitrogen. In rest two treatments the mushroom
yield was lesser than the standard control. In trial I1I
the fruit body yield was highest in 20% wheat straw
substituted with SMS without N balancing, followed
by 20% wheat straw substituted with SMS with N
balancing and 30% wheat straw substituted with
SMS without N balancing. The fruit body yield was
lowest in compost prepared with standard
formulation (Table 2.14). The mean fruit body wt.
was highest in highest yield giving treatments and
lowest in low yield giving treatments in two trials. It
was highest of 16.78 g in 20% wheat straw
substituted with SMS with N balancing and lowest
0f 14.01 g in 30% wheat straw substituted with SMS

without N balancing treatment in trial I. Similarly it

Bkj.kh b 2-14- xgi di Kol di foftkUu vuirkr di LRkku 1) cVu [kEc vif’k'V [kEc tk'kk/kkj dk afrLFkiu djd
r;kj dh xb [kn e Qyudk; mit inljk o rill gk 1jh{k.k

Table 2.14. Fruit body yield in compost prepared with different proportions of wheat straw replaced with button mushroom SMS

(trial 2 and 3)
[kkn mipkj Qyudk; mit  Qyudk; dh K[k vklr Qyudk;
lfdxk-@fDo- [kknt @fDo- [kn Hkkj kel
Compost treatments Fruit body yield Nos. of fruit bodies/ Mean fruit
(kg/q compost) q compost body wt. (g)
nghdk.k noagadkk e aghdkk noaghdkokome aghdkok naghfk.k
Trial IT Trial 111 Trial I Trial ITI Trial IT Trial 111
ekud I=0dj.k@standard formulation 13.09 11.36 832 738 15.72 15.40
ukbVktu Iryu d Dk 200 ,1,e,1@
20% SMS with N balancing 13.93 13.05 830 791 16.78  16.50
ukbVktu Iryu d fcuk 20 ,1,e, 1@
20% SMS without N balancing 11.09 13.24 772 812 14.37 16.30
ukbVktu Iryu d fcuk 30% ,1,e,1@
30% SMS without N balancing 10.51 12.77 749 803 1401 1591
I .@cD 1.68 1.70 59.43  75.24 2.01 1.94
39
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Iryu oty vifk'V [kc kWK dk ifrLRkiu
dju 1j ;g vikdre 1678 xke Fik tcfd 30
ifr’kr xg d &I d LFku 1j ukbVktu Tryu d
fcuk vif’k'Vv [Kc iKWKy dk ifrLRkiu dju e
U;ure 1401 xke FikA bIh 1dkj] 20 ifr’kr xg d
Hl d LRku 1j ukoVkeu Bryu oky vif’k'V [kc
Ik dk ifrlFkiu dju 1j ;g vifkdre 16-50
xke vkj ekud B=ndj.k okyh [kkn e U;ure 1540
xke FikA

Qyudk; fo’y'k.k

pkj foftku 1dkj d [kn T div x, ing 1
chl Qyudk;k dk ;knfPNd -1 1 p;u djd
mudk fo’y'k.k dy ing ekunMk d fy, fd;k x;kA
;o ekunM Rk b Ck'd ankRk( Jk[K dPpk Jkk(
dickgkoMVE( 1kvhu( ol foVkfeu&Mn rFk Bkr
fofliu [kut idfY’k;e] BkiM;e] 1kVEk;e] yig]
fed] dkij] eXuif’k; e rik Byfu;ekA fo’y'k.k dk
dk; 1tke ck;k&\VDukykth bUD; cVj] ekgkyt] Hkjr
h,d ,u,ch,y Mk ell;rk ikir dfk ,o [k]
fkk 15Cky] 1tke Bjdkg] Hkjre e fd;k
X ;KA K'd inkFk) gk[K] dPpk k| o] dkckgkbMV
Vi) 1kVhu ek=k d fu/ikj.k d fy, vk, Ih dh ekud
dk; fof/k;k dk mi;kx fd ;k x;KA Icl igy ekb@k
tYMky fof/k dk 1;kx djd ukbVktu 1fr’krrk dk
fulkj.k djd 1kvhu dh ek=k dk fu/kj.k fd;k x;k
vij mid mijkir 625 d dkjd d Bk bidh
X.kuhdj.k fd;k x;kA iR;d ueu d fy, dy
dickgkbMV 1fr’krrk gkfly dju d fy, dPpk
1kViu] dPph olK] [kutk vkj Jk[k dk fefdr djd
ml 100 e B %&Vk fn;k x;HA [Kut I&vdk fykg)
dkij] fed] byfu;e rik eXutf’k;en dk fu/kg.k
vib &, e, I fof/k 999-10 dk mi;kx djd fd;k
X;k tcfd] IiM;e vij 1kvi’k;e dk fulkj.k fye
QkVketVj dk mi;kx djd fd;k x;kA dfY’k;e dk
fulkkj.k VkoVhefvd e@k fof/k] 91001 Hjk fd;k
X;kA foVkfeu Mh&2 d -1 e foVkfeu Mh dk
fulkkj .k 1hchVivikb] ekgkyn e ekudidr 1kvkdky d
vulky ,pin,yIh dk mizkx djd fd;k x;kA
foffllu 1dkj dn [kn e Qyudk; dh ik'f.kd
1Qkoy e vikdk’k ekunMk 1jkenvik e fiklurk
n[ku dk feytA ekud I=ndj.k d DIk r;kj dh

C 40 )

was highest of 16.50 g in 20% wheat straw
substituted with SMS with N balancing and lowest

of 15.40 g in compost with standard formulation.
Fruit body analysis

The randomly drawn fifteen to twenty fruit
bodies harvested from four different types of
composts were got analyzed for fifteen different
parameters viz., dry matter, ash, crude fibre,
carbohydrates, protein, fat, vitamin-D and 7 different
minerals (calcium, sodium, potassium, iron, zinc,
copper, magnesium and selenium) from Punjab
Biotechnology Incubator, Mohali, India (a NABL
accredited Agriculture and Food Testing Laboratory,
Govt. of Punjab, India). Standard procedures of
AOAC were used for the determination of dry matter,
ash, crude fibre, fat, carbohydrate and protein
content. The protein content was determined first
by determination of nitrogen percentage using Micro-
Kjeldahl method, followed by its multiplication with
a factor of 6.25. The percentage of crude protein,
crude fat, minerals and ash were combined and
subtracted from 100 to obtain the total carbohydrate
percentage for each sample. Mineral constituents
(iron, copper, zinc, selenium and magnesium) were
determined by using ICP-MS method 999.10, while
sodium and potassium by using flame photometer.
Calcium was determined by Titrimetric Macro
method, 910.01. Vitamin D as Vitamin D, was
determined using HPLC as per the protocol
standardized at PBTT, Mohali. The nutritional profile
of the fruit bodies from different composts showed
variations in majority of the parameters. Protein in
1 flush was highest in fruit bodies harvested from
compost prepared with standard formulation while
in 2™ flush it was significantly higher in SMS
amended compost treatments. By in large the crude

fibre content during two flushes was higher in fruit

40
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xb [kn 1 fy, x, Qyudk; e iFke dVio e
ikViu dh ek=k Icl T;knk Fit €cfd nlj dVio e
;0 VIPKV [Ec 1k 1, 1,e, B PPRAr [kn
mipkjk e mYy[kun; -1 B T;knk FA vifk'Vv
[KEc kMg T afrlFkfir [Kn mipkjk dh ryuk e
ekud 1=hdj.k d Dk r;kj dh xb [kn T gifly
fd, x, Qyudk; e nk dVko d nkjku dPpk j’k
ek=k dgh T;knk 1kb xbA xg d HI d LFku 1j
vif’l'V [kec 1K'/ dh fofdlu ek=k dk 1frLFkiu
djd r;kj dh xb [kkn 1 dVko fd, x, Qyudk;
e Jk[k [fut Likv’k; e] yig] exunt] fed] Tyfu;e
vkj dkiji] 1kvPk; e@ BkiM; e vuikr rFik fovifeu
M €1 WU; Xkt dgh T;knk Fi il .k 2-15%A xg
d Hl d LFku i1 30 ifr’kr vif’k'V [Kc 1KK/j
I r;ij [Kn e foVifeu Mh dh ek=k Hh mYy [kuh;
21 1 dgh T;knk 1kb xbA exult vkj ykg di
ek=k e Ho bt 1dkj dk =>ku nfku dk feyk
tcfd fed] yfu;e rfk dkij dh ek=k xg d Hl
d LFku 1j ukoVktu Iryu d fcuk 20 ifr’kr
vif’k'V [lec ik 1 r;kj dh xb [kn e dgh
T:knk FkA

cVu [kec vif’k'V ik d 1kkf.kd 1 ;ktu
1j fopkj djr g,] cVu [Kc [kn cuku e xg d
ikl d wvif’kd 1frlFkiu e ,d vy 1%vd d
-1 e bldk mikx dju d fy, db 1jik.k fd,
X,A oreku v/;;u e] yxHx 55&60 ifr’kr uet
oky rktk cVu [ic vifk'V ik dk mikx
riu fofldu vuikrk e fd;k x;k ;Fk ext di [kn
d TR ukoViteu d Bryu ,0 20 1frkr Hj @Hj(
ukoVktu Iryu d feuk 20 1fr’kr Hig@Hkj( rH
ukoVktu Tryu d fcuk 30 1fr’kr Hkj@HkjA xg
dk HBK exh dh [kn] xg dk pkdj] ;fjsk v
ftile dk ey djd ekud I=ndj.k dk fu;=.k
mipkj d rij iy jIk x;KA aghfkk dk nk ckj
nkgjk;k x;KA bu 1jik.kk €] xg d I dh [Kn
inkokj @bdib Hkj [Iec ViK'V 1K%Kg T afrlFkIr
mipkjk e ekud I=hdj.k dh ryuk e T;knk FKA
nlj ijhfk.k e] Qyudk; mi€@fDoVy rktk [Kn
M0 [Ec vifk'V iKWy IfrlFkir mipkjk e
T;knk Fi] tefd gy 1jifk.k e ;g doy 20 ifr’kr
Hkj @HKj [Kec vIfK'V ik 1 afrLR&Ir mipkj

N

bodies from compost prepared with standard
formulation compared with SMS substituted
compost treatments. The other attributes like the
contents of ash, minerals (potassium, iron,
manganese, zinc, selenium and copper), potassium/
sodium ratio and vitamin D were also higher in fruit
bodies harvested from the composts prepared with
substitution of wheat straw with different quantities
of SMS (Table 2.15). Vitamin D content was
significantly higher in compost received 30% SMS
in replacement of wheat straw. Manganese and iron
content also showed similar trend, while zinc,
selenium and copper contents were higher in compost
received 20% SMS in replacement of wheat straw

without N balancing.

Considering the nutritional composition of the
button mushroom spent substrate, a series of
experiments were carried out to use it as a basal
ingredient in partial replacement of the wheat straw
for button mushroom compost making. In present
study, the fresh button mushroom spent substrate
with around 55-60% moisture was used in three
different proportions i.e. 20% w/w and balancing of
nitrogen with poultry manure, 20% w/w without
N balancing and 30% w/w without N balancing.
Standard formulation comprised of wheat straw,
poultry manure, wheat bran, urea and gypsum was
kept as the control treatment. The experiment was
repeated twice. In these trials, the compost output/
unit wt. of wheat straw was higher in SMS
substituted treatments compared with standard
formulation. In second trial, the fruit body yield/q
fresh compost was higher in all SMS substituted
treatments, while in first trial it was significantly
higher in 20% w/w SMS substituted treatment only
and in rest it was at par with standard formulation.
The compost prepared from different SMS

substituted treatments was nutritional richer
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Bkj .k % 2-15- xg d Hel d foffklu vuikr di LFkku 1) cVu [kec vif’k'V ak'k/kj dk ifrLFkiu dju biriskj
dh xbl [kn I dVko fd, x, Qyudk; dh x.kRed fo’k'krk,!

Table 2.15. Quality characteristics of the fruit bodies harvested from compost prepared with different proportions of wheat straw
replacement with button mushroom spent substrate

1jkehV]j fofiklu [kkn Qkely’ku
Parameters Different compost formulations
ekud Qkely’ku  20% Hkj@Hkkj xgi 209 Hkj@Hkkj xgr 309 Hikj @Hk] xgr
Hel di LFkku 1) Heli d LRku 1) Helli i LRkku 1
ukbVktu bnyu ukbVktu bIryu  ukbVktu Lnyu
rik L, bLe, d fcuk ,0,e,1 d fcuk ,l,e,l
dk 1frLFkiu dk 1frLFkiu dk 1frLFkiu
Standard 20% w/w wheat 20% w/w wheat 30% w/w wheat
formulation straw replacement straw replacement straw replacement
with SMS and with SMS without with SMS without
N balancing N balancing N balancing
10kg-l  TOkg-II 10kg-l  1Okg-Il 10kg-1  1Okg-Il 10kg-1  Tokg-Ii
Flush-I Flush-II Flush-I Flush-1I Flush-I Flush-II Flush-I  Flush-II
1kVhu (%)@ 40.71 36.57 33.80 39.52 39.15 44.19 31.68  41.68
Protein (%)
dPpk J’k iXe@100 Xei@ 2.07 1.81 0.80 1.41 1.69 1.18 1.01 1.69
Crude fibre (g/100 g)
JK[K ixke@100 xket@  10.23 11.05 10.35 11.44 11.20 11.47 9.98 11.83
Ash (g/100 g)
foVifeu Mh fug/100 Xei@ 231.9 678 612.6 737.8 241.8 632.7 3406  1285.7
Vitamin D (ug/100 g)
I’k e )@ 4.47 5.25 476 5.50 5.10 5.39 4.65 5.68
Potassium (%)
ifk;e t IiM;e@ 88.87 71.82 89.64 83.59 91.23 80.33 82.45 82.80
Potassium: Sodium
yig ifexk@fdxi@ 98 89 104 98 107 179 132 173
Iron (mg/kg)
exunt ifexk-@fdxki@ 8.45 7.44 7.60 9.07 8.72 9.81 9.73 10.28
Manganese (mg/kg)
ftd ifexk-@fdxki@ 61 52.6 53.8 60 79.2 64.6 60.2 66.2
Zinc (mg/kg)
lyfu;e lfexk@fdxk@ 2.45 3.60 2.17 4.22 2.24 5.51 2.04 5.39
Selenium (mg/kg)
dkij ifexk-@fdxh@ 37.1 34.7 34.2 36.5 45.1 46.1 34.7 46.0
Copper (mg/kg)
)
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e gh mYy[kun; i 0 dgh vikd Fik vk Kk
mipkjk e ;g elud Qkey’ku d lerY; FKA
fofflu [IEc vif’k'V ik'Wkky 1 IfrLFkfir mipkjk
I r;kj [Kn elud I=hdj.k mipkj 1 r;kj [kn
dh ryuk e 1kk.kd -1 I dgh Be) FeA dy
ukbVkeeu] Tyyrt] fyfiuu] dy tfod dicu] tfod
InkFk 0 1kVI*k; e ek=k fofflu [KEc viIf’k'V 1K'{/kj
mipkjk 1 r;kj [kn e dgh T;knk FkhA

fofflbu 1dkj dh [kn e Qyudk; d ik¥.kd
tky [k e vikdi’k ekunMk e fiklurk n[ku dk feyhA
ekud I=dj.k d Bk r;kj db xb [Kn 1 dkv
X, Qyudk; e 1Fke dVko e 1kViu dh ek=k Icl
T;knk Fii] tcfd nlj dVko e ;g vif’k'V [kc
g &, 1, e, B IPREAr [Kkn mipkjk e mYy[kuh
21 0 Tk FA viIfK'V [KEc ikkAkg 1 afrLFkfar
[kn mipkjk dh ryuk e ekud I=hdj.k d Bk
r;kj dn xb [kn I ikir fd, x, Qyudk; e nk
dVko d nkjku dPpk j’k ek=k dgh T;knk 1kb XbA
xg d HI d LFku 1j vifk'Vv [kEc 1K/ din
fofflu ek=k dk 1frLFkiu djd r;kj di xb [kn
I dVio fd, x, Qyudk; e jk[k [Mut Lakvik;e]
ykg] exuht] f€ed] byfu;e vkj dkijy
IVfk;e@ldM; e vuikr rFk fovileu Mh €l
VU; X.kHo dgh T;knk FRA xg d K1 d LFkku 1
30 ifr’kr vif’k'Vv [Kc kg 1 rikj [kn e
fovifeu Mh dh ek=k Hh mYy[kuh; -1 1 dgh
T;knk 1kb xbA xg d tl d LFRku 1j vif’k'V [kc
I dk afrlFkiu dju i [Kn dk mRiknu
djd 100 rFk 1000 Vu rktk [kEc mRiknu@o'k dh
{kerk okyh [kEc mRiknu bdib;k e [kEc mRi nu gr
@e’kt 30 yk[k - 1; vkj 30 wk[k - i; dh cpr dh
XbA oretu fu'd’ vfrijr [Kc leknu dju]
[Kn cuku e jktLo dh cpr dju vkj 1;koj.k dif
J{k dju d eley e egroi.k gA

cVu [kkc dh mit 1j ty dk fulko dju
oky: ty dk feyku dk iHko

cVu [kc dh mit ij ty dk fulko dju oty
ty d ilko dk vidyu dju d fy, dflx d
le; iIR;d cx e ty dh vyx&vyx ek=k ;Fk 5]
10] 15] 20 ,0 25 xke feykb xbA iR;d mipkj dk
tkp 1frdfr;k e fd;k x;kA fEl mipkj e 5 xke

C 30

compared with standard formulation treatment. The
total nitrogen, cellulose, lignin, total organic carbon,
organic matter and potassium contents were higher
in composts prepared with different SMS treatments.
The nutritional profile of the fruit bodies from
different composts showed variations in majority of
the parameters. Protein in 1* flush was highest in
fruit bodies harvested from compost prepared with
standard formulation while in 2" flush it was
significantly higher in SMS amended compost
treatments. By in large the crude fibre content during
two flushes was higher in fruit bodies from compost
prepared with standard formulation compared with
SMS substituted compost treatments. The other
attributed like the contents of ash, minerals
(potassium, iron, manganese, zinc, selenium and
copper), potassium/sodium ratio and vitamin D were
also higher in fruit bodies harvested from the
composts prepared with substitution of wheat straw
with different quantities of SMS. Vitamin D,
manganese and iron contents were significantly higher
in compost received 30% SMS in replacement of
wheat straw. Compost production by substitution
of wheat straw with SMS led to the saving of Rs. 3.0
lakh and Rs 30.0 lakh for mushroom unit with
mushroom production capacity of 100 and 1000 ton
fresh mushroom production/year, respectively. The
present findings are important in terms of additional
mushroom production, saving of revenue in compost

making and saving of the environment.

b. Effect of addition of water releasing gel on the

yield of button mushroom

In order to assess the effect of water releasing gel
on the yield of button mushroom, different
quantities of gel viz. 5, 10, 15, 20 and 25¢g per bag
was added at the time of casing. Each treatment was

replicated five times. Maximum yield of 5.33 kg was

N~
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ty dk feyk;k x;k ogk 5-33 fdxk dh vi/kdre
mit nt dh xbA €h&tl ty dh ek=k c<kb xb]
mid Hn’; mit e deh vibA 10 xte@cx |
vikd ty dk feyku I 0;kid fifux rFk
viiitkfed fifux nfku dk feyrA dflx ijr dk
Iy dju I Hh mPprj X.koRrk kb xbA uef
cycyk jkx d Hkjh vkiru d dkj.k iFke 1okg d
mijr Qly dk gVk fn;k X;HA

recorded in the treatment where 5g gel was added.
Yield decreased correspondingly as the quantity of
gel increased. Addition of gel more than 10g/ bag
resulted in mass pinning and hypogeal pinning.
Higher quantity also resulted in sealing of casing layer.
Crop was terminated after first flush due to heavy

incidence of wet bubble disease.

Bkj.kh & 2-16- cVu [kec dh mit 1 ty dk fullko dju oky: €y dk feyku dk 1Hko

Table 2.16. Effect of addition of water releasing gel on the yield of button mushroom

@-1- mikx fd, x, ty dh ek=k lixkeh dy mit ifdxk-@100 fdxk- [kknk
SI. No Quantity of gel used (g) Total yield (kg / 100 kg of compost)

1 5 5.33

2 10 3.73

3 15 2.84

4 20 231

5 25 2.07

6 fu;=d @control 2.54

Ivky [kEc Paddy Straw Mushroom

ekb Ihfy ;y VvFok dodtky of) fo’kkrkvk
1j To/ku rduhdk dk iHko vkj okYofy ;yk
okYofl ;k dh fdLek el Qyudk; mit {kerk

okYofj ;iyk okYofl ;k  LViu % Hkdvui&[itc
vul/fu fun’kky ;] Bkyu] Hkjr d Bo/ku cd |
ilr pkj LVuk ;Fk Mh,evkjvi&l85 ivkb&2104]
Mh, evkjvk&245 ivkb&272% Mh,evkjvk&463
icheh, Ivij&007H rAk Mh, evkjvi&484 iithfofo&01%
dk 34£2 fMxh 1- 1j ekyV fu'd.k ,xtj Lykvl
ij 0’k&of) fd;k x;kA bu LVuk 1 fcuk [ky ijh
rjg 1 mx Qyudk;k dk bLreky ekud ikVkdky
dk mi;kx djr g, Ard rfk cg&chtk.k Boku
rdundk d el/;e 1 loku dju e fd;k x;KA

ekb Ihfy ; y vFkok dodtky dh of) fo’k'krk,#
ey loku d BiF& Bk foftlu rdundk dk mi;kx
djd r;kj Bokuk dk v/;;u 25 x 180 feen-
vikdkj dh ij[kuyh rfk 150 fefy- {kerk d bye;]j

a. Effect of culture raising techniques on mycelial
growth characteristics and the fruit body yield

potential in strains of Volvariella volvacea

Volvariella volvacea strains: Four strains viz.,
DMRO-185 (OE-210), DMRO-245 (OE-272),
DMRO-463 (BBSR-007) and DMRO-484 (GVv-
01) obtained from the Culture Bank of the ICAR-
Directorate of Mushroom Research, Solan, India and
were multiplied on Malt Extract Agar (MEA) slants
at 34 + 2 °C. The unopened fully grown fruit bodies
from these strains were used for raising cultures
through tissue and multispore culture techniques

using standard protocols.

Mycelial growth characteristics: The cultures raised
using different techniques along with original cultures

were studied for their mycelial growth characteristics
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QyiLd nkuk e dV g, futehdr /u d;k Kl d
IkMg 1) mudh dodtky of) fo’kkrkvk dk
thuu d fy, fd;k x;kA dV g, Mu d K1 dk
Jkrikg ue fd;k x;K 1j[kuyn dk 2@3 Hjk x;k
vij 1:30 AV d fy, 20 ih, Bvib nckc 1 futendj.k
fd;k x;kA BMh 1jJkuytvk e 6 feef 10;k1h@
ij[kuyn di ,d elblify;y fcvV d BiF Bjkfir
fd;k x;k vk 7 fnuk d fy, 34#£2 tMxh 1- 1j
m'ekf; r fd;k x;kA bl idkj] AV g, /u d Kl
dk 150 fefy- {kerk d 100 xke@QytLd dh nj 1j
Hgk x5k vk ij[kufy;k di Hkfr gh futeldr o
Ijkfir fd;k x;kA Bofkuk dk v/;;u vikxken
ifeehs] jiM;y ‘feeht rFik ok;oh; ekblhfy;y
of) #lhek rFkk %uRo] vkj DyekbMiLikl xBu d
fy, fd;k x;kA

fofflu rdutdk 1 r;kj loku e wv/ikxkeh
ekoIffy ;y of) e flurk nfku dk feytA ;g LVu
Mh,evkjvi&48s e ey loku rfk Ard loku e
vikdre @e’k 68 feel- ,0 6811 feel- Fi tcfd
blh LVu d cg&chth.k Bofu e viixken elb By ;y
of) yxHx 3456 ifr’kr Fio) € fd ey lo/ku |
de FhA blh 1dkj] LVu Mh,evkjvi&d6s e]
viikxkeh ekb Ity ;y vFkok dodthy of) Ard
lo/ku 167 feel e Bcl T;knk vkj mld cin ey
lo/ku 160-11 feel e FiA cg&chtk.k Bo/ku e of)
yxtkx 31-61 ifr’kr Fo) € fd ey lo/ku I de
FRA LVu Mn,evkjvk&185 e vikxkeh ekb Iify;y
of) Ard Boku 145 feett e Bcl vikd wij
rnijkr ey lofku 14311 feeht e FA cg&chtek.k
lo/u e ;g yxHx 4588 1fr’kr Fi| €k fd ey
lo/ku dh ryuk e de Fi ik & 2-17%A QyikLd
e ey lo/ku rrk Ard lo/ku db jiM;y
ekb Iy ;y of) LVu Mh,evkjvi&185] M, evkjvi&
463 rFik Mh,evijvi&484 e ,d tlh Fi tcfd
LVu Mh,evkjvi&484 e ;g cg ciitk.k Bo/ku e 9
09 1fr’kr rd] Mh,evkjvi&463 e 18-92 ifr’kr
Vkj Mh,evkjvi&185 e 83-33 ifr’kr rd de FiA
LVu Mh, evkjvi&463 rik Mh, evkjvi&ad4 e ok;of;
elblify;y of) Ard lo/ku e Icl cgrj FiA
cg chtk.k Bo/ku dk c<ku okyh rdutd d ek/;e
1 fodflr lo/ku ok;of; elblify;y of) d
Ic/k e derj Fk vij mue DyekbMiLikl xBu ugh

ikok X;HA

on pounded sterilized paddy straw substrate both in
test tubes of 25 x 180 mm size and Erlenmeyer flasks
of 150 ml capacity. The pounded paddy straw was
wetted overnight, filled up to 2/3 length of the test
tubes and sterilized at 20 psi for 1.30 h. The cooled
tubes were inoculated with one mycelial bit of 6 mm
(dia.)/tubes and incubated at 34 + 2 °C for 7 days.
Similarly the pounded paddy straw was filled @ 100
g/flask of 150 ml capacity, and sterilized and
inoculated as was done in case of test tubes. The
cultures were studied for downward (mm), radial
(mm) and aerial mycelial growths (extent and

density), and the chlamydospores formation.

The cultures raised through different techniques
varied in downward mycelial growth. It was highest
of 68 mm and 68.11 mm in original culture and
tissue culture, respectively in strain DMRO-484 while
in multi-spore culture of this strain, the downward
mycelial growth was nearly 34.56% less than the
original culture. Similarly in strain DMRO-463, the
downward mycelial growth was highest in tissue
culture (67 mm), followed by the original culture
(60.11 mm). The growth in multispore culture was
nearly 31.61% lesser than the original culture. The
downward mycelial growth was again highest in tissue
culture (45 mm), followed by original culture (43.11
mm) in strain DMRO-185. In multispore culture it
was nearly 45.88 % lesser than the original culture
(Table 2.17). The radial mycelial growth of original
culture and tissue culture in flasks was similar in strains
DMRO-185, DMRO-463 and DMRO-484 while,
the growth was lesser in multispore culture by 9.09
% in strain DMRO-484, 18.92% in DMRO-463
and 83.33% in DMRO-185. In strains DMRO-463
and DMRO-484, the aerial mycelial growth was
superior in tissue cultures. The cultures raised through
multi-spore culture raising technique were inferior
with respect to aerial mycelial growth and did not

exhibit chlamydospores formation.

e\
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Bkj.kh & 2-17- 1j[kuyhvk vkj Qykld e /ku d Heli 1§ okYofj;iyk okYofl ;k di LViu e: foffklu Lo/ku
fodflr dju okyh rdundk di ek/;e I fodflr Lo/kuk dh ekohfy;y vFkok dodtky of) fo’k'krk,!

Table 2.17. Mycelial growth characteristics of cultures raised through different culture raising techniques in strains of Volvariella

volvacea on paddy straw in tubes and flasks

Mycelial growth characteristics
ekb Iify 3y of) fo’kkrrk,
V. volvacea Type of Downward Radial Aerial mycelial Chlamydospores
strains cultures mycelial mycelial growth
growth in test growth in
tubes (mm) flasks (dia. mm)
okYofj ; vk Lo/ku dh 1j[kufy;k e QykLd e ok;on; Dy'ekbMkL ikl
okYofl ;k fdLe v/xkeh jiMsy  ekolify;y of)
LViu ekoIhfy;y elbhfy;y
of) lfeet- of) lfeef
Density Growth
%uRo of)
Mh,evijvigdds ey 68-00 44 feen- 2+ 3+ gYdk Hkjk
DMRO-484 Original 68.00 44 mm 2+ 3+ Light brownish
Ard lo/u 68-11 44 feel 3+ 4+ gYdk ihyk
Tissue culture 68.11 44 mm 3+ 4+ Light yellowish
cg&chitk.k loku  44-50 40 feed- 2+ 2+ &
Multispore culture 44.50 40 mm 2+ 2+ -
Mh,evijvigd63 ey 60-11 37 feel 2+ 2+ Hkjk
DMRO-463 Original 60.11 37 mm 2+ 2+ Brownish
Ard lo/u 67-00 37 feelr 3+ 3+ &
Tissue culture 67.00 37 mm 3+ 3+ -
cg&chitk.k loku 4111 30 feen 3+ 2+ &
Multispore culture 41.11 30 mm 3+ 2+ -
M, evijVielss ey 4311 30 feelr 2+ 2+ gYdk Hjk xky
DMRO-185 Original 43.11 30 mm 2+ 2+  Light Brownish circle
Ard lo/u 45-00 30 feelr 2+ 2+ &
Tissue culture 45.00 30 mm 2+ 2+ -
cg&chitk.k Doku  23-33 5 feeh + + &
Multispore culture 23.33 5mm 4 4 -

+ Ldj( 6+ vikdre; & vuiflFr

+ Scare; 6+ highest; - absent

[krh ik

[krh 1j0{k.k dk fun’iky; dh 1;koj.k fu;f=r
[iEc mRiknu bdkb e wvk;ktr fd;k X;kA [kc
vul/fu fun’lky;] lkyu e eludidr fof/k d
vulkj Qly r;ij djudfy, 141 d vuikr e

N

Cultivation trial

The cultivation trials were conducted at
environment controlled mushroom growing unit of
the Directorate. The paddy straw based ready to use

spawn and substrate from 1:1, w/w combination of
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mizkx d fy, rjr r;kj Mu d K 1j viddjr
Bk cht rRk ikWokg) ih, 1 Inth,eMY; dk
Hkj @Hkkj I ;kEu bLreky fd;k x;KA 1R;d lo/ku
d fy, 15 fdxk IMk gvk iKk/Mj@D;kjh dh nj ij
iR;d nk D;kj;k e ikp ifrdfr;k dh xb rFk bu
ji{k.k dk ;knfPNd Cykd fMEkbu e fd;k X ;KA
Ik dh ekbitfy ;y clkoV vkj Qyu d nkjku
rkielu dk @e’ld 34+2 fMxh I- ,0 302 fMxh 1-
JIK X;HA ekudhdr rRk [KEc vull/lku fun’iky ;]
Tkyu e mi;kx dh thu okyh jifr;k d elud idt
dk mi;kx v/;;u d fy, fd;k x;kA Qlypd d
15 fnuk d fy, igyh dVkb iciitkb d 1’ pkr fnuk
e yxu oky le;] [kc IQyudk;t mit ifdxk
@fo- ’k'd ikWMjh rRk viklr Qyudk; Hj
ixket d fy, vkdM ,df=r fd; x;A ,xhl
1kQVo;j dk mi;kx djd ,dy @exf.kr ,ukok
Hjk vkdMk dk BK[; dh; fo’y'k.k fd;k x;HA

nk 1ji{k.k €] LVu Mh,evkjvi&484 e Qyudk;
mit Ard loku vij ey lo/ku e BerY; FiA
gkykid] LVu Mh,evkjvk&463 e] Qyudk; mit
ey lo/u e gifly mit dh ryuk e Ard lo/u
e mYyf[kuh; -1 I dgh T;knk 1kb xbA LVu
Mh,evkjvi&185 €] Ard loku dh ryuk e ey
lo/ku e Qyudk; mit dgh T;knk n[k xbA FHh
riuk LVu €] ey o Ard loku d edicy cg&cith.k
lo/lu e 1klr Qyudk; mit mYy[kur; -1 I de
Fih iBkj .k 2-180A BHO riuk LVu e] ey Bofku wij
cog&chek.k Toku e r;kj fd, x, No/ku d edicy
Ard loku d rgr igyh cij dVib dju e de
le; yxiA riu fofflu LVu e foflu 1dkj d Bo/
kuk d rgr iKWk dh ekolify;y clkoV wij
Qyudk; mit 1Vu d cip Idkjiked Bg&lchk
n[ku dk feykd vilkdik eleyk €] Ard lo/ku
rdutd I c<k, x, loku e vklr Qyudk; Hkj
dgh T;knk FikA

ot okYofl :f d riu LVu e Ard lo/ku rFi
cg&cntk.k Boku rduhdk d el/;e 1 fodfllr

VRN

PS + CGMW for raising crop were prepared as per
the method standardized at DMR, Solan. Five
replications each with two beds of 15 kg composted
substrate/bed were used for each culture and the
experiment was conducted in Randomized Block
Design (RBD). The temperature during mycelial
colonization of substrate and fruiting was kept 34 +
2°Cand 30 + 2 °C, respectively. Standard package
of practices standardized and in use at DMR, Solan
(HP) were used for the study. Data for time taken
for first harvest (days post-spawning), mushroom
(fruit body) yield (kg/q dry substrate) and mean fruit
bodies wt. (g) were recorded for 15 days of cropping,.
The data was subjected to statistical analysis by single
factorial ANOVA using AGRes software.

In two trials, the fruit body yield was at par in
tissue culture and the original culture in strain
DMRO-484. However, in strain DMRQO-463, the
fruit body yield was significantly higher in tissue
culture compared with yield from the original
culture. In strain DMRO-185, the fruit body yield
was higher with original culture compared with tissue
culture. In all three strains the fruit body yield from
multispore cultures was significantly less than with
original and tissue cultures (Table 2.18). In all three
strains, the time taken for first harvest was less with
tissue cultures than with original cultures and cultures
raised with multi-spore culture. There was positive
correlation between mycelial colonization of the
substrate and the fruit body yielding pattern in
different types of cultures in three different strains.
In majority of the cases the mean fruit body wt. was
higher from cultures raised through tissue culture

raising technique.

The cultures raised through tissue culture and
multispore culture techniques in three strains of V

volvacea showed variations in mycelial growth
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Bky.kh b 2-18- Akl dh vkVkb fey di vif’k'V + fku di Heli d EM g, 1k'Kk/kkj 13 of- okYof I ;¢ d foftklu

LViu e foftklu rduhdk di ek/;e I fodflr bo/ku e [kEc dh mit

Table 2.18. Mushroom yield in cultures raised through different techniques in different strains of V. volvacea on composted substrate

of cotton ginning mill waste + paddy straw

LViu Ikkk/kky dh - i1gyh dVkbl [kEc mit ifdxk-@fDo- vkl r Qyudk; Hikj
dodtky e yxu okyk k'd akkk/kk g Iixkel
clkoVv le; lchtkb
1’ pkr fnol¥
Strains Mycelial Time taken Mushroom yield (kg/q dry Mean fruit body wt. (g)
colonization for first substrate)
of substrate harvest
(days post-
spawning)
k&l igkk&2  vklr k&L Tjikk&2 Kklr
Trial-1 Trial-2 Mean Trial-1 Trial2  Mean
Mh,evkjvk&484 4.0+ 15.00 31.92 2416 2804 2277 2379 2328
IM@DMRO-484 (0)
Mh,evkjvi&484 4.0+ 14.63 3151 2364 2758 1831 2558 2195
M IM@DMRO-484 (TC)
Mh,evkjvk&484 2.0+ 18.75 4.30 1.67 2.99 1149 1298 12.24
I, e IM@DMRO-484 (MC)
Mh, evkjvk&463 2.0+ 16.25 29.39 2301 2620 1377 1513 1445
IMB@DMRO-463 (O)
Mh, evkjvk&463 3.0+ 15.50 31.85 31.84 3185 1706 1748 17.27
M IM@DMRO-463 (TC)
Mh,evkjvk&463  — 24.75 4.99 3.37 4.18 11.73 1876 15.25
I, e IN@DMRO-463 (MC)
Mh,evkjvi&185 1.0+ 20.87 22.35 5.62 13.99 1110 11.78 1144
IM@DMRO-185 (O)
Mh,evkjvk&185 1.0+ 18.00 12.89 5.83 9.36 1144 1311 12.28
M IM@DMRO-185 (TC)
Mh,evijvk&185  — dkb Qyu ugl@ 9.99 dib Qyu 1358 dib Qyu
I, e IM@DMRO-185 (MC) No fruiting Ugh@No fruiting Ugh@No fruiting
IiMy, @cD,,,  1.86 3.04 2.37

+n"V0;] — n'V0; ugl] vk & ey] Vilh & Ard lo/u] ,elh & cg&citk.k lo/ku

+: visible, —: not visible, O — original; TC — tissue culture; MC — multispore culture
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lo/uke dV g, /Mu d K 1j ey Bo/ku d BiF
ryuk dju i1j ekbInfy;y of) fo’kkrkvk e flurk
n[u dk feyth ey Boku rAk Ard loku 1
ikir cg&citk.k Boku dh elb Iify ;y of) fo’kkrik,
@e’k *vIke; latypicalt* vkj *Bkell; ltypicalf
idkj di FeA fofllu Lvu e Ard loku db
Qyudk; ifrid;k vyx&vyx FkA LVu
Mh,evkjvk&463 e] nk [krh 1ji{k.kk d rgr ey
Bo/ku 129-39 rFik 23-01 fdxk-@fDo- “k'd iK' /kkj%
d edicy Ard lo/ku d rgr vif’kd zi 1 dgt
vikd Qyudk; mit 131-85 ,0 31-84 fdxk@fDo-
I'd ikMgh nt dh xb] tcfd LVu Mh, evkjvi&484
e] ey lo/ku 13192 ,0 24-16 fdxk@fDo- ’k'd
ikt e Ard loku #3151 ,0 2364 fdxk
@fDo- ’k'd 1kWMkjh d edkcy vif’kd rij 1j
vikd Qyudk; mit nt dhi xbA rlj LVu
Mh,evkjvi&l185 e vyx&vyx ifj.lkke n[ku dk
feyA igy iji{k.k e tgk ey loku d rgr Ard
lo/fu d edicy mYy[kuh; -1 1 dgn viikd
Qyudk; mit nt dn xb ogh nlj ijhfk.k d
nkjku Qyudk; mit nkuk idkj d lo/ku e lery;
FioA Ho ekeyk e] ey rRk Ard loku d edicy
cg&cntk.k To/ku e derj Qyudk; mit nt dh
XbA

Vk,LVj [kEc Yf<xjh [KEch

0;kolk;hdj.k gr oU; [1Y;jkvI
[krh

mit di ryuk dju d fy, 1k°P;jidr xg d
il 1j df=e [krh dju gr /V;jiVI 1tdr d chll
Bo/kuk dk vitek;k x;kA 1k°P; jkb€’ku d mijkr
xg d K1 e ueh dh ek=k vij 1h,p eku De’k 73-
2 1fr’kr ,0 81 FkA 1K'W/Mg wvFok ICIVV dk
IykLVd V e Hjk x;kA 1R;d fdLe d fy, ikp
ifrdfr;k j[ xbA [krh d nkjku vikdre rFi
U;ure rkieku @e’k 22 fMxh B- rFk 10 fMxh 1-
Fik tcfd vkif{kd vinrk 65 1 78 ifr’kr d cip
FhA IHG 1dkj d Bo/ku e ekolify;k dh of) dk
nk x;k vkj Mh,evkjin&114 180 ifr’kr cibk e

1tkfr dh

characteristics compared with the original cultures
both on pounded paddy straw. The mycelial growth
characteristics of multispore cultures were of ‘atypical’
type while those obtained from original and tissue
cultures were of ‘typical’ type. The fruit body yield
response of tissue cultures varied in different strains.
In strain DMRO-463, the tissue culture gave slightly
higher fruit body yield (31.85 and 31.84 kg/q dry
substrate) compared to original culture (29.39 and
23.01 kg/q dry substrate) in two cultivation trials,
while in strain DMRO-484, the original culture gave
slightly higher fruit body yield (31.92 and 24.16 kg/
q dry substrate) than the tissue culture (31.51 and
23.64 kg/q dry substrate). The third strain DMRO-
185 gave inconclusive results, where in 1* trial; the
original culture gave significantly higher fruit body
yield compared to tissue culture, while in 2 trial
the fruit body yield was at par in both types of
cultures. In all cases the multispore cultures gave
lower fruit body yield compared to the original and

tissue cultures.
Oyster Mushroom

a. Cultivation of wild Pleurotus spp. for their

commercialization

Twenty cultures of Pleurotus spp. were attempted
for their artificial domestication on pasteurized wheat
straw for comparison of their yield. The moisture
content and pH of the straw after pasteurization was
73.2% and 8.1 respectively. The substrate was filled
in plastic trays and kept five replications for each
strain. The maximum and minimum temperature
during cultivation was 22 °C and 10 °C, while the
relative humidity ranged between 65 to 78%. Mycelia

growth was recorded in all the cultures and highest
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fp= 1% 2-24- Mh,evkj1h&133 di ’k) ’or jx d Qyudk;
Fig. 2.24. Pure white colour fruit bodies of DMRP-133

Bkj.kh % 2-19- oU; 1YVl 1tkfr d mit vkdM
Table 2.19. Yield data of wild Pleurotus spp.

a-1- Lo/ku L[ ;k mit ixke@fdxk “k'd nkkk/kkj% IykfLVd Vi (chb %)
Sl. No. Culture No. Yield (g/kg dry substrate) BE (%)
1. Mh, evkj 1h&20@DMRP-20 632.5 63.25
2. Mh, evij 11&22@DMRP-22 620.0 62.00
3. Mh, evkj 1h&23@DMRP-23 580.0 58.00
4. Mh, evkj 1h&40@DMRP-40 530.0 53.00
5. Mh, evkj ih&41@DMRP-41 560.0 56.00
6. Mh, ek Ih&45@DMRP-45 405.0 40.50
7. Mh, evij 11&46@DMRP-46 426.0 42.60
8. Mh, evkj 1h&104@DMRP-104 540.0 54.00
9. Mh, evkj 1h&106@DMRP-106 570.0 57.00
10. Mh, evikj 11&111@DMRP-111 415.0 41.50
11. Mh, evkj ih&114@DMRP-114 800.0 80.00
12. Mh, evikj 11&119@DMRP-119 675.0 67.50
13. Mh, evikj 11&131@DMRP-131 736.0 73.60
14. Mh, evikj 11&133@DMRP-133 710.0 71.00
15. Mh, evikj 11&134@DMRP-134 470.0 47.00
16. Mh, evkj 1h&200@DMRP-200 570.0 57.00
17. Mh, evkj 1h&239@DMRP-239 510.0 51.00
18. Mh, evikj 11&261@DMRP-261 494.0 49.40
19. Mh, evkj 1h&328@DMRP-328 480.0 48.00
20. Mh, ek 1h&329@DMRP-329 230.0 23.00

10-Mh- 5%@CD at 5% =81.94

50 )
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Icl vikd mit nt dh xb tcfd bld mijkr
@e’k Mh,evkjih&l3l 473-6 ifr’kr chbh ,o0
Mh, evkj 10&133 471 1fr’kr cibt e mit nt dh
xbA THh riuk LVu Bfn;k d nkjku [krh dju d
fy, mi;Dr gA Icl de mit Mh,evkjih&329]
Mh,evkjih&45 rFkk Mh,evkjin&lll ide’k 23]
405 ,0 415 1fr’kr cibh e nt dh xbA

f<xjh [kEc d fy, ikWKj ri:kj dju dh
odfYid foffk:k

Xje ty mipkj

xfe;k d eghuk e vk,LVj [Kc dh [krh dju
d fy, iKWy dh jbk;u futeidj.k rdund cgr
vilkd dkjxj ugh jgriA bid vytkok] bidh Bokxh
Lotko rFkk vif’k'V fo'kOrrk d dkj.k dkcUMkfte
dh fRQK)’k ikl vikkdjr 1k'w/ij d fy, ugh dh
thrhA ge U;ure dicMkfte vFrok fcuk jkk; fud
mipkjk d odfYid fof/k;k dh K€ djuh gkxhA
Vif’kd dEIKLVX rFk xje ty mipkj dk eY;kdu
IY; vl 1ty dit dn 1Qy c<okj d fy, budh
mi;Drrk thuu d fy, fd;k x;kA xje ty fof/
kd rgr dy pj mipkjk i1, &30 feuv d fy,
xje fkuh 165 tMxh I e xg d K1 dk fhkxkuk( T,
& 60 feuv d fy, xje kun 165 fMxt 14 e xg
Ivky VFok Hl dk fhkckuk( T, & xg dk Beld;
tkun e fkxkuk vkj rnijkir 30 feuv d fy, xje
tkuh 165 fMxh B+ e fkxkuk( ,0 T,& 6 AV d fy,
Rle); wkuh e xg 1vky vFHok Kl dk flkxckuki dk
vitek;k x;kA virfjDr tkuh dk fudkyu d 2 AV
1’ pkr citkb dh xbA uet Hkj d vidkj 1j 1Y v
Itjdit d ing fnu 1jku [kc cht dk mi;kx
iy d 25 ifr’kr dh nj 1j fd;k x;HA iR;d
mipkj e dy nl ifrdfr;k FA bl ijh{k.k dk
tudtykb e fd;k x;kA iR;d mipkj e dkb
fo’k% fluurk n[ku dk ugh feytA ;g ik;k x;k fd
In'.k d eley e rkieku ,d vir egroi.k dkjd
gA xfe;k d egiuk e yc le; rd vikd rkieku
cu jouk vkj 75 fMxa I- B vikd rkieku gkuk
In'.k dk dkj.k gk Bdrk g Llkj.kn 2-210A

51 0)

yield was observed in DMRP-114 (80% BE)
followed by DMRP-131 and DMRP-133 (73.6%
and 71% BE, respectively). All the three strains are
suitable for cultivation during winter. Lowest yield
was obtained in DMRP-329, 45 and DMRP-111
(23, 40.5 and 41.5% BE)

b. Alternative methods for substrate preparation

for oyster mushroom
Hot water treatment

Chemical sterilization technique of substrate for
growing oyster mushroom is not very effective during
summer months. Moreover, carbendazim is not
recommended for straw based substrates due to its
systemic in nature and residual toxicity. We have to
search for alternative methods with minimum
carbendazim or without chemical treatment. Partial
composting and hot water treatment were evaluated
for their suitability for successful growing of Pleurotus
sajor caju. In hot water method there were 4
treatments (T, - wheat straw directly soaked in hot
water (65 °C) for 30 minutes; T, - wheat straw soaked
in hot water (65 °C) for 60 minutes; T,- Wheat straw
soaked in normal water for 6 hrs and then treated
with hot water (65 °C) for 30 minutes and straw
soaked in normal water for 6 hrs —T,). Spawning
was done 2 hrs after draining the excess water and
fifteen days old spawn of P sajor-caju was added @
2.5 % of the substrate on wet wt. basis. There were
10 replications in each treatment. The experiment
was done during June —July, 2015. There was no
significant difference in each treatment. It was
observed that temperature is very critical factor in
contamination. Prolonged and higher temperature
more than 65 °C may cause contamination during

summer months.

51
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1kj .k § 2:20- foftklu iKW/ mipkj e xg d K ij 1Y;6VE Bt dkit dh vk F mit

Table 2.20. Average yield of P sajor caju in wheat straw in different substrate treatment

@-1-  mipkj mit ixke@fdxk *k'd chb!
Hkkk/kk g BE%

SI. No. Treatment Yield (g/kg substrate) BE %

1. 30 feuV d fy, xje ikuh 465 ftMxh 14 e xg d I dk fHxkuk@ 385 385
Wheat straw soaked in hot water (65 °C) for 30 min

2. 60 feuV d fy, xje ikuh 465 ftMxh 14 e xg d I dk fHxkuk@ 417 41.7
Wheat straw soaked in hot water (65 °C) for 60 min

3. xg d I dk Bkek); wkuh e fikxkuk vk rnijkir 30 feuVv d fy, 428 42.8
xje tku 165 fMxi 14 e flkxkuk@wheat straw soaked in water &
then hot water (65 °C) for 30 min

4, 6 %V d fy, Mek; tkuh e xg d Kl dk fikxkuk@ 441 44.1
Wheat straw soaked in normal water for 6 hrs
@ifird fHurk % BhMi 5%@cCD at 5% 46.7

vkf’kd  dETKLVX

Xg rik Mu d Kl dh vyx&vyx ijr 1300
fdxk 1R;d% r;kj dh xb vkj mue ue ivky ;k
ikl e 1 fdxk@100 fdxk I dh nj ij pu dk
feyk;k x;k rik mI EMu fnsk X5HA nk] pkj vkj
N: fnu d ckn ueu fy, x, vkj ue Kl dh 25
ifr’kr nj 1j chtkb dh xbA ciitkb;Dr cxk dk
m'ek;u dejk e j[k x;kA 30 fnuk d fy, mit d
vidMk dk nt fd;k x;k € fd Dkj.kh 221 e
iLrr g A

Partial composting

Separate plies of wheat and paddy straw were
prepared (300 kg each) and lime @ 1kg /100kg of
straw was mixed in wet straw and composted.
Samples were drawn after 2, 4 and 6 days after
addition of lime and spawning was done @ 2.5% of
wet straw and then bags were kept in incubation room.
Yield data was recorded for 30 days and presented in
table 2.21.

hkj.kh % 2-21- 1v;jkvI tej fdlLe jife; I e IMh gb xg o /ku di Kl dk eV ;kdu

Table 2.21. Evaluation of composted wheat and paddy straw in Rdjamor var. roseus

a-0- 1k vFok ICIVV chb (%)
SL.No.  Time interval for partial composting Biological Efficiency (%)
Wheat straw Paddy straw
xg Holk /kku HoBk
1 2 fnuk dk dEIKLVM ik'i/kkj @Substrate composted for 2 days 77.76 70.56
2 4 fnuk dk dETKLVM 1K'\/kkj @ Substrate composted for 4 days 77.20 70.48
3 6 fnuk dk dEIKLVM ik'ik/kkj @Substrate composted for 6 days 62.72 75.20
5% @kfrd Hlurk@cop at 5% 55.64 59.43
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fof’k"V  [kEc

foftklu df'k vif’k'Vk 1j iHkoh ekbBhfy ;k
of) d fy, viuk; x, f’kvkd LViu dk p;u

fdIh fyXuklyykfed 1Ky e [kc dk mxku
dh {kerk dk Ic/k bld elbltfy;e dh vitrk d
D& DKk el/;e dk 1;klr ek=k e nkgu dju d
fy, vko’;d ’Kjnfjd @ ;kfof/k;k dk Bfd; cuku
dh bldh {kerk 1j futkj djrk gA tc ifrjk/n
I{ethok dh mifLFfr d dkj.k 1k°P; jidr 1K'k
dk mi;kx fd ;k tkrk g] rc 1kjfikd clkoV dh xfr
doh vi/kd egroi.k gkrh gA odfYid ik'/kj 1j
[krhi dju d fy, fkVkd LVu dk viuku e mi ;kx
fd, 1e[k riok e 1 1kjfkd of) dh xfr Ha “lkfey
gA vri fofflu {k= d fof’k'V dfk vif’k'Vk 1j
Rofjr wkjfkd clkoV nj oky LVu dk p;u dju d
fy, df=e ifjo’lh; v/;;u 1;kCkyk e ajik.k
fd;k X;kA

o’k yiVU;yk d 35 LVu dh ekblify;y of)
dk v/; ;u] LVu@ikkiky Bkerk dk irk yxiu d
fy, foffdu akkgk B mRilu fu'd'k.k dk mi;kx
djd fd;k x;kA bu KMk e “lkfey Fk & xg dk
HeBK) fKu dk HEK kg sy dj°k xUu i [k rFk
fefdr cjknkA fu'd'k.k vFok Ir e ty dk 50 xke
iy 1fr yivy feykdj rFk mckydj r;kj
fd;k x;k vkj ble Ir dk ,xk tkmMj 15 xke
ifrynVj feykdj Bo/ku enM;k r;kj fd;k x;HA
Bo/ku effM;k dk 15 ih, Bvkb ncke 1j 1j 20 feuv
d fy, 121 fMxt I- rkielu 1j vkViDyc fd;k
X ;KA 20 fefy- Bo/ku entM;e dk 1Vh tMk 190 feeh
0;kIh e JIk x;kA ,eb, 1j 1n&dYVhofVM
eb Ity ;e tMLd 15 feel 0;kB% d BkFk LVu dk
feyk;k x;KA 1R;d Doku effM;k vkj 1R;d LVu
d fy, riu ifrdfr;k r;kj dh xbA ueuk dk 25
fMxh I- rkieku 1j v/j e j[kdj 10 fnuk d fy,
m'ekf; r fd ;k X ;KA nk yEcor v{ik d Bk eko Brfy sk
d 0;kI dk ekidj ekbltfy;y of) dk vkdyu
fd;k X;kA

Speciality Mushrooms

Selection of shiitake strains adapted for efficient

mycelia growth on various agro residues

The capacity of a mushroom to grow in a
lignocellulosic substrate is related to the vigor of its
mycelium, as well as to its capacity to activate
physiological mechanisms necessary to adequately
exploit the medium. Initial colonization speed is even
more important when a pasteurized substrate is
utilized because of the presence of antagonistic
microorganisms. The speed of initial growth is one
of the principal elements used to adapt shiitake strains
to cultivate on alternate substrates. Hence, an 77z vitro
study was conducted to select the strains with rapid

initial colonization rate on different agro residues.

Mycelial growth of 35 strains ascribed to the genus
Lentinula was studied by using extracts derived from
the substrates such as wheat straw, paddy straw, coir
pith, sugarcane bagasse and mixed sawdust to establish
the strain/substrate compatibility. The extract was
prepared by adding 50 g of substrate L' of water and
boiled rigorously and culture media was prepared by
the addition of agar powder @ 15 g L' of extract.
The culture media was autoclaved at 121 °C for 20
minutes at 15psi. 20 ml of the culture medium was
placed in Petri dishes (90 mm diameter). Strains were
inoculated with mycelium disks (5 mm diameter)
pre-cultivated on MEA. Three replications were
prepared for each culture medium and for each strain.
Samples were incubated in darkness at 25 °C.
Mycelial growth was estimated by measuring the

diameter of the mycelia along two perpendicular axes.
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Bkj.kh & 2-22- 25 fMxh = rkieku i m"ek;u d nl fnuk 1’ pkr foffklu df'k vif’k'Vk d okLirfod fu"d"k.k
VFkok Br 1y mx yWU; vk bMeM I LViu di ekb Ihfy ;& dk 05 kT Yfeeh-s

Table 2.22. Radial diameter (mm) of mycelia of Lentinula spp. strains cultured on true extracts of different agro residues, after ten days
of incubation at 25 °C

7 kVkd: LViu B[ 5k futu di Br vFkok fu"d'k.k 13 f7kvkd LViu dh ekb Ihfy ;k dk 05kl Yfeeh-
Shiitake Strain No. Diameter (mm) of mycelia of Shiitake strains on extracts of
xg dk Mku dk Helk  Ufj;y o xUu dh [kkb:  fefdr cjknk
Hi Bk J7k
Wheat straw Paddy straw Coir pith Sugarcane Mixed saw
bagasse dust
Mh, eVkjVi&2@DMRO - 2 4.43 5.00 5.07 6.58 3.97
Mh, evkjvi&7T@DMRO -7 4.90 5.60 5.13 8.37 3.70
Mh, evkjvi&8@DMRO -8 4.90 4.87 5.07 8.00 4.10
Mh, evijvi&12@DMRO -12 423 4.93 4.30 7.17 2.60
Mh, evijvi&16@DMRO -16 5.07 5.63 4.83 7.60 4.03
Mh, evijvi&18@DMRO -18 4.83 5.37 5.70 8.07 3.77
M, evkjvi&19@DMRO -19 4.93 5.23 443 7.93 2.60
Mh, evkj vk&20@DMRO -20 4.70 5.37 4.10 7.67 3.17
Mh, evijvi&22@DMRO -22 3.77 4.90 3.50 8.17 2.27
Mh, evijvi&23@DMRO -23 4.30 5.17 4.10 7.80 3.53
Mh, evijvi&25@DMRO -25 1.93 2.83 NG 6.57 NG
Mh, evkj vk&36@DMRO -26 3.20 3.23 3.87 6.90 1.63
Mh, evkj vk&30@DMRO -30 5.10 6.20 NG 7.21 NG
Mh, evkj vk&34@DMRO -34 4.03 5.03 4.10 8.17 3.10
Mh, evijvi&35@DMRO -35 4.07 5.00 4.40 8.20 3.40
Mh, evijvk&37@DMRO -37 457 5.00 5.03 7.70 3.77
Mh, evij vi&40@DMRO -40 4.87 5.27 4.60 7.70 3.30
Mh, evkjvk&51@DMRO -51 5.07 5.53 4.00 7.37 291
Mh, evkj vk&95@DMRO -95 4.67 5.07 443 7.87 3.10
Mh, evkjvk&101@DMRO -101 9.00 9.00 8.50 8.56 7.07
Mh, evijvi&119@DMRO -119 4.47 4.70 5.40 6.87 453
Mh, evijvi&276@DMRO -276 5.23 6.18 2.70 8.70 5.33
<D
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f7kvkdi LViu B[ ;k futu di Ir vFkok fu"d".k 1j f’kvkd: LViu dh ekb Ify ;k dk 05kl ifeeh-t
Shiitake Strain No. Diameter (mm) of mycelia of Shiitake strains on extracts of
xg dk Mku dk Helk  Ufj;y o xUu dh [kkbi  fefdr cjknk
Hi Bk Jk
Wheat straw Paddy straw Coir pith Sugarcane Mixed saw

bagasse dust

Mh, evijvi&297@DMRO -297 457 5.57 413 8.27 3.30

Mh, evijvk&327@DMRO -327 4.63 5.20 4.63 7.93 3.20

Mh, evijvi&328@DMRO -328 3.80 5.17 4.10 7.70 3.73

Mh, evijvi&329@DMRO -329 5.13 5.77 2.90 5.63 2.10

Mh, evikj vi&330@DMRO -330 4.97 4.97 4.97 6.97 2.87

Mh, evijvi&331@DMRO -331 6.00 6.17 5.93 8.27 3.77

Mh, evikj vi&356@DMRO -356 5.03 5.80 5.07 7.53 417

Mh, evijvi&410@DMRO -410 3.37 4.60 4.50 7.73 1.63

Mh, evijvi&411@DMRO -411 3.77 4.70 3.70 7.63 2.37

Mh, evijvi&412@DMRO -412 5.00 5.43 4.87 8.10 3.00

Mh, evij vi&430@DMRO -430 5.27 5.27 4.63 8.40 3.87

Mh, evij vi&455@DMRO -455 4.87 4.81 4.87 8.20 2.97

Mh, evijvi&623@DMRO -623 5.10 5.10 5.80 7.73 4.30

nl fnu dh m'ek; u vof/k d mijilr ekb Bhfy ;k
d vklr 0k d vilkg ij] Pkvkd d THG 35 LVuk
dk riu Begk WRofjr of) > 5 feel 0;k0( e/;e
of) 3 & 5 feeh- 0;k0 vij en of) LVu < 3 feel-
0;k0% e ckVk x;kA 1R;d NBeg 1 riu LVuk dk
p;u tfod n{krk dk vidyu dju d fy, i;koj.k
fu;f=r 1fjiLAfr;k d rgr Qyu ijifk.kk d fy,
fd;k Xx;HkA

edkltbc tkbxf.V;k dh [krh

0%k 2012 e nffk.kv jkelFku 1 Idfyr nlh
edklibc tbxr.V;k dk 1Qyrkiod 1k°P;jhdr
[kn rAk jklkfud zi B futeldr ikikj ij
mxk;k X;KA xe ty e fixk; x, xg d kIl 1j
bldh [krh 1j Vv/;;u dju d fy, ,d ijik.k
fd;k X;kA xje ty fof/k d rgr] dy pkj mipkjk

Based on the average diameter of mycelia after
10 days of incubation period, all the 35 strains of
shiitake were classified into three groups (fast growing
> 5 mm dia; medium growing 3-5 mm dia and slow
growing strains <3 mm dia). Three strains from each
group were selected for fruiting trails under controlled

conditions to assess the biological efficiency.
Cultivation of Macrocybe gigantea

The indigenous Macrocybe gigantea collected from
south Rajasthan in 2012 has been successfully
cultivated on both pasteurized and chemically
sterilized substrates. An experiment was laid out to
study its cultivation on wheat straw soaked in hot

water. In hot water method there were 4 treatments

55 )
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IVi1& 30 feuV d fy, xje ikuh 165 fMxh 1+ e Xg
d Hd dk fHxkuk( Vh2& 60 feuV d fy, xje ikut
165 tMxh 14 e xg d Hl dk fHkxkuk( Vid& xg d
il ok Bkek); thun e fikxkuk vij rnijllr 30
feuv d fy, xje tkun 165 fMxh B4 e fHkxkuk( ,0
Vid& 6 AV d fy, Bkek; ikut e xg d HI dk
fHockukt dk victek;k x5 kA virfjDr tkuh dk fudkyu
d 2 AV 1’pkr citkb dh xbA ,e- tibx,.V;f d
ing fnu 1jku [kEc cht dk mi;kx 1Kk/AkG d uet
Hkj dh 5 ifr’kr dh nj i1y fd;k x;kA 1R;d
mipkj e dy nl ifrdfr;k FeA bl 1jidk.k dk
tudtykb e fd;k x;kA 30 feuV rd xje ty e
fxku oky mipkj e Icl vikd vkj rnijkr 60
feuV rd xje ty e fikxku oky mipkj e vikd
mit n[ku dk feytA gkykfd] iR;d mipkj e dib
fo’kk fllurk n[ku dk ugh feytA ;g fu'd' fudkyk
tk Idrk g fd Tkyj xigj 1 xje ty dk mi;kx
[KEc mRikndk ik e@iltbe tbxf.V;t dk c<ku
gr fd;k €k 1drk gA

i.e. T - wheat straw directly soaked in hot water (65
°C) for 30 minutes; T2 - wheat straw soaked in hot
water (65 °C) for 60 minutes; T, - Wheat straw
soaked in normal water for 6 hrs and then treated
with hot water (65 °C) for 30 minutes and straw
soaked in normal water for 6 hrs (T,). Spawning
was done 2 hrs after draining excess water and fifteen
days old spawn of M. gigantea was used @ 5 % of
wet weight of the substrate. There were 10 replications
in each treatment. The experiment was done during
June —July, 2015. Highest yield was obtained in
substrate treated with hot water soaked for 30
minutes followed by 60 minutes. However there was
no significant difference in yield in all the treatments.
It can be concluded that hot water from solar geyser
can be used for growing Macrocybe gigantea by

mushroom farmers.

Bkj.kh b 2-20- ebl vkj tu di nkjku foftkUu Tk'k/kj mipkj e xgi di Helli et , e- ®&bxf. V;k dh viklr mit

Table 2.23. Average yield of M. gigantea in wheat straw based substrate pasteurized at different time intervals

a-1- mipkj mit ixke@fdxk chb. %
HKkk/kkp %

Sl. No. Treatment Yield (g/kg substrate) BE %

1. 30 feuV d fy, xje ikuh 465 ftMxh 14 e xg d I dk fHxkuk@ 706 70.6
Wheat straw soaked in hot water (65 °C) for 30 min

2. 60 feuV d fy, xje ikuh 465 ftMxh 14 e xg d HI dk fHxkuk@ 704 70.4
Wheat straw soaked in hot water (65 °C) for 60 min

3. xg d I dk Bkek); wkuh e fikxkuk vk rnijkir 30 feuVv d fy, 645 64.5
xje tku 165 fMxi 14 e flkxkuk@wheat straw soaked in water &
then hot water (65 °C) for 30 min

4, 6 %V d fy, Mekl; tkut e xg d Kl dk fikxkuk@ 664 66.4
Wheat straw soaked in normal water for 6 hrs
@kfird fHlurk % BhMr: 506@cCD at 5% 110.28
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vikfQ s kdkMi I T uh ; kfoy/fdvikuk
d fy, fofdklu efntM;k dk eY;kdu

1jhf{kr fd, x, viB fofiklu etfM;k e 1] ,eb,
eifM;e 1) wifQ kdimdil uh;tfoyfdviuk  dh
vilkdre elbItfy;k of) 177 feelt vkj rnijkir
fdx ehfM;e 476 feeht nt dn xbA IHh QyiLd
di wkjtk e 25 fMxh I- rkieku e J[k x;HA
ekoBffy;k of) 1jh gu d mijlr QykLd dk
Qyu d fy, 33 fMxh I- rkieku 1j jIik X;HKA
orefu e Qyu dn iri{lk dh € jgh gA

divnill - dh riu 1ekfr;k dh ekb Bhfy ;k
of) 1j ckrk dk iHkko

aivied 1l dh riu 1 ekfr;k Fk vifQ s kaivnd Tl
uh;oyfdviul, il Tl cfl skuk vek B fefy VI
dh ekbInfy ;k mit dk vidyu dju d fy, ckF
dk mi;kx fd;k x;kA K- fefyVI d eley e
vilkdre elblify;y leg nt fd;k x;kA

dh [krh

Evaluation of different media for cultivation of

Ophiocordyceps neovilkiana

Among the eight different media tested,
maximum mycelia growth of Ophiocordyceps
neovilkiana (77 mm) was recorded on MEA medium
followed by King’s medium (76 mm). All the flasks
were initially kept at 25 °C. After complete mycelia
growth, flasks were kept at 33 °C for fruiting.

Presently fruiting is awaited.

Effect of nutrient broth on the mycelia growth of
three species of Cordyceps

Nutrient broth was used to assess the mycelia
yield of three species of Cordyceps viz. Ophiocordyceps
neovilkiana, Cordyceps bassiana and C. militaris.
Maximum mycelial mass was recorded in case of C.

militaris.
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C. Cror PROTECTION

Jkx

d- vxfjdl ctbLikjI e ueh cycyk jkx
dh jkdFkke d fy, fofiklu thokf.od to
Qkely’kuk dk ryukked eY;kdu

fofflu to Qkey’kuk dk fodflr dju d fy,
dy Ni thokf.od foyxuk ukert 20,] 18,] 9,] 1,]
5ch rik ,,evk dk mi;kx fd;k x;kA thokf.od
foyxuk dh thou {kerk rFik fu/kun vk; dk Bgkjk
nu d fy, dfj;j vFok okgd d rij 1j ikmMj]
dkdk 10V] dEikLY vkj dflx Tkext €£1h foftklu
dfj;j Mkexh dk mi;kx fd;k x;kA 28 fMxh 1-
rkieku 1j 150 vkjih,e ij “’kdj bukdyVl e
kd Bo/ku d -1 e thokf.od Bo/ku dk 48 %AVvk d
fy, rjy ikk.k oky ckrk e Dof/kr fd;k X ;KA ChFk
110° 10, Q; @feyn yiVjh e diciDIh feFkby lyykt
i, el dfj;j rik €hokf.od %y dk1¢50 144
d vuikr e mi;kx fd;k x;kA to Qkey’kuk dk
50 xke dkciDIh feFkby Byykt $ 250 xke
[kM;k TkmMj 130 feuV d fy, 15 ih, Ivib nclc
1j 121 fMxh - rkieku ij viVIDyOMi $ ciFk e
thokf.kod %y dk 20 fefy- 50 xke dkckDIh
fefik;y Byykt $ 250 xke dkdk itV 130 feuv d
fy, 15 ih, Ivib nclo 1j 121 fMxh I- rkieku ij
VKVIDYIM: $ “Kkjck e thokf.kod Xky dk 20 fefy-
( 50 xke dikciDlh feFk;y Tyykt $ 250 xke
dEikLV 130 feuV d fy, 15 ih, Ivkb nckc 1j 121
fMxh I rkieku ij viViDyOMi $ ciFk e thokf.kod
My dk 20 fefy{ 50 xke dkciDI feFk;y
lyykt $ 250 xke dflx enk 130 feuV d fy, 15
ih, Ivib nclo 1j 121 fMxh I- rkieku 1j VAVIDYOM:
$ ciFk e thokf.kod Uy dk 20 fefy- rFik fu;=d
d -1 e vdy thokf.od “Kjck %y dk 20 fefy-
dk mi;kx djd r;kj fd;k x;kA to Qkey’kuk
dk dfk rkieku 1j jkrHkj dovk.kjfgr ifjfLRdr e
B[k;k x;HA vxtfid I cibLiff I e ueh cycyk jkx
dh jkdFke d fy, foftklu dfj;j viMdjr to
Qkey’kuk dh wHko’kyrk dk vidyu fu;f=r

58 )

Diseases

A. Comparative evaluation of different bacterial
bio formulations for the control of wet bubble

in Agaricus bisporus

Total six bacterial isolates namely 20A, 18A, 9A,
1A, 5B and AMO were used for the development of
different bioformulations. Different carrier materials
such as talc, coco peat, compost and casing material
were used as carrier to support the viability and shelf
life of bacterial isolates. Bacterial cultures were grown
in liquid nutrient broth for 48h as shake culture in
shaker inoculators at 150 rpm at 28 °C temperature.
The carboxy methyl cellulose (CMC), carrier and
bacterial suspension in broth (10® cfu ml™') were used
in 1:50:4 ratio. The bioformulations were prepared
as 5.0g carboxy methyl cellulose + 250g talc powder
(autoclaved at 121 °C at 15psi for 30 minute) + 20
ml of bacterial suspension in broth; 5.0g carboxy
methyl cellulose + 250g coco peat (autoclaved at 121
°C at 15psi for 30 minute) + 20 ml of bacterial
suspension in broth; 5.0g carboxy methyl cellulose +
250g compost (autoclaved at 121 °C at 15psi for 30
minute) + 20 ml of bacterial suspension in broth
and 5.0g carboxy methyl cellulose + 250g casing soil
(autoclaved at 121 °C at 15psi for 30 minute) + 20
ml of bacterial suspension in broth and 20 ml of
bacterial broth suspension alone as control. The
bioformulations were dried overnight aseptically at
room temperature. The efficacy of different carrier
based bioformulations in controlling wet bubble
disease in Agaricus bisporus was assessed under

controlled conditions. 30g of each bioformulations

58
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ifjfLFkfr;k e fd;k x;kA iR;d to Qrey’ku dk
30 xke [Kc d iR;d cnthr Fky di dflx enk e
feyk;k x ;A foftklu Re; vUrjkyk ¥10] 30] 60] 90]
120 ,0 150 fnuk dk wirjkyh 1j vyx&vyx
dfj;j lkexh e Nt thokf.od Bo/kuk d tull[;k
%ufo dk nt fd;k x;k € fd Bkj.k 2-24 e iLrr
gA

[kM;k vidifyr tkmMy e 150 fnuk dk cl
vikd thou&dky vFkok fulkkun vk; Tkb xb rFk
deiklV wi/ifjr Qkey’kuk e 90 fnuk rd dk
U;ure thou&dky n[ku dk feykA t.Mkj.k d ikp
elg 1’pkr vikdre tull [ ;k Hkj [kM;k vikidjr
5x104 1N, Q; @xke (1,) e Vkj rnijlr e’k
,,evk (3x10* Ih,Q; @xke), 9,(2x10*
Ih,Q;@xke) ,0 5¢ch 20, (1x10¢ Ih,Q;@xke)
e ik;k x;kA thokf.od loku 18, e de vFiok
fud"V of) nt dh xb vkj 150 fnuk d mijiir dko
of) Inf’kr ugh gbA dkdk 10V vidkkijr Qkey’ku
Ho dflx rAk dEIKLY vidkkfjr o Qkey’kuk d
ryuk e cgrj ik;k x;HkA

fofflu Qkey’kuk d fy, vitekb xb foftklu
dfj;j vFok okgd lkext e 1]1-29 d U;ure jkx
viiru d IF dkdk iV dk mikx djr g,
vikdre mit [kM;k tkmMj i1j 1, foyxu 43-10
fdxkh d Bk nt dh xb tcfd bld mijkir
,,€Vk e 1kb xbA dflx enk e tc 2, foyxu dk
feyk;k x;k rc blle jkx vkiru e 100 ifr’kr |
o vikd of) n[ku dk feynA fu;=d-i e tgk
el;dixtu dk Bjki.k ugh fd;k x;k Fik| e 44-24
Ifr’kr jkx vkiru nt fd;k x;k fel b ciek.kvk
del/;e 1 foLrkj dk Bdr feyiA tcfd] fu;=d&l
e tok [KEc d Fkyk dk ikjtk e et; dixtu 1 1jifir
fd;k x;k Fik] e 100 ifr’kr mi€ udlu nt fd;k
X kA

were mixed with the casing soil. Population density
of six bacterial cultures in different carrier materials
at different time intervals (10, 30, 60, 90, 120 and
150 days interval) was recorded and presented in Table
2.24.

The talc based bioformulations was found to have
the long shelf life of 150 days and the minimum
shelf life up to 90 days was observed in compost
based formulations. The maximum population load
after five months of storage was found to be
5x10%fu/g (1A) in talc based followed by AMO
(3x10%cfu/g), 9A(2x10%fu/g) and 5B, 20A
(1x10%cfu/g). Bacterial culture 18A was found poor
in growth and showed no growth after 150 days.
Coco peat based formulation was also found better

than casing and compost based bioformulations.

Among the different carrier materials tested for
different formulations, maximum yield was recorded
with 1A isolate on talc powder (3.10 Kg) followed
by AMO using coco peat with minimum disease
incidence of 1.29 %. When 2A isolate was added to
casing soil, it resulted in more than 100% increase in
disease incidence. Further, disease incidence of
44.24% was recorded in control —II where Mycogone
was not inoculated indicating the spread through
spores. Whereas, 100 % yield loss was recorded in
Control I where mushroom bags were initially

inoculated with Mycogone.
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Bkj.kh 2-24- fofklu Be; vUrjky %10] 30] 60] 90] 120 ,0 150 fnuké 1j fofdklu dfy;j Bkexh e Nb thokf.od
foyxuk dk €ul[ ;k ?uRo

Table 2.24. Population density of six bacterial isolates in different carrier materials at different time interval (10, 30, 60, 90, 120 and
150 days)

foyxu Lk=hdj.k dh fdLe foftkiu Be; virjky Ih,Q;@xke %10% ij thokf.od
foyxuk dk €ul[ ;k ?uRo

Isolates Type of Population density of bacterial isolates

formulations at different time intervals cfu/g(10%)
0 30 60 90 120 150

20, @20A [kM;k 1kmMj@Talc powder 40 61 85 % 8 1
dkdk 1hV@coco peat 35 55 70 90 1
dEikLlV@Ccompost 18 26 70 45
dfIx enk@casing soil 10 20 50

18, @18A [kM;k 1kmMj@Talc powder 25 40 73 80 5
dkdk 1h'V@coco peat 20 33 62 75 2
dEikLlV@compost 13 30 59 40 1
dfIx enk@casing soil 7 29 50 37

9, @9A [kM;k 1kmMj @Talc powder 50 60 79 110 15 2
dkdk 1hV@coco peat 45 57 98 103 4 1
dEikLlV@compost 28 50 67 90 1 1
dfIx enk@casing soil 8 20 50 60 1

1,@1A [kM;k 1kmMj @Talc powder 50 90 120 140 30 5
dkdk 1hV@coco peat 40 60 135 120 5
dEikLlV@compost 20 39 100 90
dfIx enk@casing soil 15 20 50

5ch@sB [kM;k 1kmMj @Talc powder 41 59 85 100 7 1
dkdk 1hV@coco peat 3?2 48 74 93 2
dEikLlV@compost 26 4 67 84 1
dfIx enk@casing soil 12 34 56 34

,,eVK@AMO [kM;k 1kmMj@Talc powder 45 58 ey 105 5 3
dkdk 1hV@coco peat 33 64 86 100 2 1
dEikLlV@Ccompost 15 40 75 90
dfIx enk@casing soil 10 30 89 8

«() fofillu Qley’ku dik thou&dky intu fhu fnuk d mijiur dkb diykuh ugh kb xb

*(-) Showed shelf life of different formulations (after these days no colonies were observed)

60
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Bk .k 2-25- ueh cycyk jkx d ic/ku 1j foftklu dff;j vFkok okgd Bkexh k[kiM;K] dETKLV] dkdk 1V vk]
dflx enki er Nt thokf.od foyxuk dk eY;kdu

Table 2.25 Evaluation of six bacterial isolates in different carrier materials (Talc, Compost, Coco peat and Casing soil) on the management
of wet bubble disease

foyxu Lk=ndj.k dh fdLe mit % of) @deh

Isolates Types of Yield % increase /
formulations decrease

dy mit LolF Qyudk; 1dfer Qyudk;
lfd Xk Ifd Xk lfd Xk
Totalyield  Healthy fruiting  Infected fruiting
(kg bodies (kg) bodies (kg)

20, @20A [kM;k 1kmMj @Talc powder 2.95 2.08 0.87 41.80
dkdk 1V@cCoco peat 2.77 1.87 0.90 48.23
dEikLV@Ccompost 1.69 0.71 0.98 137.44
dfIx enk@casing soil 2.05 1.14 0.91 79.75

18, @18A [KM;k TkmMj@Talc powder 1.97 1.67 0.30 17.95
dkdk 1h'V@coco peat 1.91 1.46 0.45 30.78
dEikLV@Ccompost 1.05 0.50 0.50 99.60
dfIx enk@casing soil 1.84 1.34 0.50 37.31

9, @9A [kM;k 1kmMj @Talc powder 3.02 2.62 0.40 15.24
dkdk 1h'V@coco peat 231 1.76 0.54 30.72
dEikLV@Compost 2.56 1.76 0.80 45.50
dfIx enk@casing soil 1.61 0.76 0.81 112.92

1,@1A [kM;k 1kmMj@Talc powder 3.23 3.10 0.20 1.29
dkdk 1lV@cCoco peat 2.95 2.47 0.48 19.47
dEikLlV@Ccompost 2.22 1.52 0.70 46.14
dfIx enk@casing soil 2.48 1.80 0.68 37.69

5ch@sB [KM;k TkmMj@Talc powder 2.90 2.55 0.35 13.73
dkdk 1h'V@coco peat 2.77 231 0.46 19.84
dEikLV@Ccompost 2.00 1.02 0.98 96.07
dfIx enk@casing soil 2.60 1.90 0.70 36.84

,,eVK@AMO [kM;k 1kmMj@Talc powder 3.03 2.75 0.28 10.02
dkdk 1h'V@coco peat 2.70 2.28 0.42 18.44
dEikLV@Compost 2.14 1.26 0.88 69.33
dfIx enk@casing soil 2.45 1.80 0.65 36.19

fu;=d 1@  let;dixtu 1 bjkfirh 0.78 - 0.78 100

Control | (inoculated with Mycogone)

fu;=d 1@  et;dixiu d fcuk

Control Il Without Mycogone 4.01 2.78 1.23 44.24

C )
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fhvkijM efD[k;k d fo:-) dhivuk’kdk dk
eV ;kdu

fofflu Begk 1 €M 1kp diVuk’kdk (@ 0.01%)
dk ijhfk.k 3 1d.M dh idvVu vof/k d Bk ukd
Mkmu pEcj dk mi;kx djd kM efD[k;k d
foz) ko kyrk dk irk yxku d fy, fd;k X;kA
efD[k;k e vfkdre eR;nj belMDykfiM 48888
ifr’kri e vkj rnijkr @e’le MkoDykjokl 188-09
ifr’krh rik frivifeFkDle 161-10 ifr’krk e nt
dh xbA eyifFk;ku e Bcl de eR;nj #3571
1fr’kri nt dh xbA

Pests
Evaluation of insecticides against sciarid flies

Five insecticides (@ 0.01%) belonging to
different groups were tested against sciarid flies using
knock down chamber with an exposure period of 3
seconds. Maximum mortality was observed in case
of Imidacloprid (88.88%) followed by Dichlorvos
(88.09%) and Thiamethoxam (61.10%). Least
mortality of 35.71 % was observed in case of
Malathion.

Bkj.kh 2-26- fofkuu diVuk’kdk d foz-) fh;kfjM efD[k;k dh eR;l nj

Table 2.26. Mortality rate of sciarid flies against different insecticides

a-1- divuk’kd % eR;inj 1’kd/kr eR;inj

SL. No Insecticide % Mortality Corrected mortality

1 MkbDykj okl @Dichlorvos 90.00 88.09

2 belMkDykf iM@Imidacloprid 65.33 58.72

3 ey ; ku@malathion 46.00 35.71

4 frvifeFkD 1 e @Thiamethaxam 67.33 61.10
o

62
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% Qlykrj@i’p Qly ic/u

D. Post HARVEST MANAGEMENT

[KEc vidjr tofkr vFok fefdr Bo/ktud
[K] dk fodkl fd;k x;K fele [kc iof/kr
uMYl rRk [iEc vididjr “kdkgkjh dcke LIKDE:
‘ifey gA [kc WY kvl vV VI Y 1kmMj d
xtMM Lrjk d Ik rjr 1ddj r;kj gku oky
uMY R dk v/; ;u budh 1Kk .kd ,0 Bonh fo’K'krkvk
d fy, fd;k x;k vkj uMYl vV e 4 1fr’kr [iEc
imMj d QvifQd’ku dk b'Vrendj.k fd;k x ;A

[kEc fefdr umyl

[ku d fy, rjr r;kj gku oky umyl d
1K'k .kd] Bonh vkj cukoV Bc/i X.koRrk ekinMk 1j
[iEc d 1kmMj dk foftklu ek=k e feyku 1j 1kk.k
vuifr d ifkok dk eY;kdu fd;k x;kA 2&10
ifr’kr vk,LVj [kc ikmMj dk feyk;k Xk wij
fu;=d 1100 1fr’kr xg vkVk uMYl}: d edicy
ik.krk dk fo’y'%.k fd;k x;kA [kEc ikmMj db

Mushroom based fortified convenience foods
such as mushroom fortified noodles and mushroom
based vegetarian sausages have been developed. Ready
to cook instant noodles fortified with graded levels
of mushroom (Pleurotus ostreatus) powder was
studied for their nutritional and sensory properties
and fortification of mushroom powder @ 4 % to

noodle dough was optimized.
Mushroom Fortified Noodles

Effects of nutrient supplementation from
mushroom powder at various levels were evaluated
on nutritional, sensory and textural quality parameters
of instant noodles. Supplementation was done
ranging from 2-10% of oyster mushroom powder

and analysis was done against control (100% wheat

fp=1 2-25- [kkc fefdr umyl
Fig. 2.25. Mushroom fortified noodles
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vuifr e of) dju ij uMYl dk idkr le; idku
d le;] ty vo’lkk.k nj] rU; In<rk vij Bkl
udliu d Ick e of)’ly ->ku n[ku dk feykA
;0 o>k 4 afrke dh nj iy [KEc akmMj dk
feyku 1j dgh vikd L1V -1 1 nf'Vxipj gviA
[KEc 1kmMj dh ek=k e c<krjh dju 1j 1kVhu dh
ek=k e Hh of) gbA c<h gb 1kVhu wkj J K ek=k
oky [kc 1 fefdr uMYl dk vudyure dfdx
X.koRrk vkj Bonh fo’kkrkvk d BkFk 1Qyrkiod
r;k fd;k x;kA

[c d tkmMj T &gk uMYl dh 1kVhu] J K
Vkj K[k dh ek=k e B/kj vk;k ogh nljh vkj bue
olk dk Lrj fu;=d umYl d lerY; gh cuk jgrA
[iEc d ikmMj dk fed.k dju I uMYl dh ty
vo’lk.k rRk rU; In<rk c<h yfdu Bk gh ble
idkr Be; yxu oty Be; vkj Bkl udlu e Ha
of) n[ku dk feytA vfre xBu e 4 ifr’kr rd
[iEc 1kmMj dn Bknrk dk Bifer j[kr g, cgrj
Londk; rk oky uMYl fodflr fd; x;A

[KEc VKKjr “kdigkjh dcke 4IKIE

X.KRed fo’Kkrkvk vkj 1Kk .kd x.k 1 ckbfiMx
, BV idjkxiuu] Bkgk ikviu Bkn] dftu rFi
tlFke xknk dh fofklu ek=k d iHko dk v/;;u 5
ifr’kr Irir olk okyh [Kc vilfjr dckc Tkn’;
1j fd;k x;KA clbfiMx ,€V d -1 e djkxiuu d
BiF cu ueuk e cgrj IjpulRed x.klo/ku 1frjki/
krk] 1fj7Kku ud Bku] beY’ku fLRGrid 1k, x,A
djkxtuu 1 cu ueuk e mPprj mit vimViV vij
derj dfdx udlku Ho inf’kr gviA 1jpuiRed
rik mit fo’kkrkvk d Ick e djkxhuu ueuk d
mijkr €UFke xkn 1 cu dckc d ueuk dk nlljk
10J'B vkdk x;kA djkxhuu dh ek=k e of) dju
1j o/ku] ifj’iku udlu vij dfdx udliu e
deh vib] tcfd mit] beY’ku fLRjrk e B1/j
n[ku dk feykA

noodles). Increasing trend was observed with respect
to cooking time, water absorption rate, tensile
strength and solid loss while cooking along with the
increase in mushroom powder supplementation. This
trend was more conspicuous after supplementation
of mushroom powder more than 4 %. Protein
content increased remarkably with increasing
fortification of mushroom powder. Mushroom
fortified noodles with enhanced protein and fibre
content were successfully produced with optimum

cooking quality and sensory characteristics.

Mushroom powder improved the protein, fibre
and ash content of noodles keeping fat levels at par
with control. Fortification increased the water
absorption and tensile strength of noodles but also
simultaneously increased the cooking time and solid
loss during cooking. Noodles with good acceptability
were developed keeping the mushroom powder

concentration limited to 4% in final formulation.
Mushroom Based Vegetarian Sausages

Effect of binding agents (carrageenan, soya protein
concentrate, casein and xanthan gum) at different
concentrations on quality characteristics and
nutritional properties was studied on mushroom
based sausage analogs made with 5% saturated fat.
Better textural properties (penetration resistance,
purge loss, emulsion stability) were observed in
samples made with carrageenan as binding agent.
Samples made with carrageenan also showed higher
yield output and lower cooking loss. Sausage samples
with xanthan gum were rated as second best after
carrageenan samples in terms of textural and yield
properties. With increasing carrageenan concentration
penetration, purge loss and cook loss decreased while

yield, emulsion stability improved in analog sausages.
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cofiMx , €Wk dk feyku 1 [Kc wkldjr
dclkc di x.kRed fo’K'krkvk iy mYy[kuh; -1 |
iHko IMKA BHO ckbfMx , €Vk Hjk ty ck/; dkjh
fo’kkrkvk rFk beY’ku fLFgrk e B nfku dk
feykA ckbfiMx ;kx’ky dh Bknrk e of) dju ij
[lEc vidkidjr dckc dh ckbfiMx fo’kkrkvk e H 1/kj
VK;HA 08 1fr’kr dh nj 1j djixiuu dk feyku 1
iff’ikhu udllu rik dfdx udliu dk de dju e
rfk beYku fLFkgrk dk c<ku e 10J'B ifj.le infkr
g, fell fd mit e WKy Vvk;HA €Fe xin dk
feyku 1 Ho ty cibfiMx fo’kkrkvk d Ick e viClktud
ifj.le ikr g, tcfd rnijkr cgrj ifj.le , Ll
vij dftu dk feyku 1j ikir g,A

cVu [kkc dk [ku ;kX; yiu

yiir miikn d thou&dky VFkok fulkuh vk;
dk fo’y'k.k dju gr fyljky] dkoVklu rFi
diciD ItfeFkby Byykt d LitMx %y e Nuk
1kViu] , YOk VkdkQjky ,0 d,e, I dh riu ek=kvk
dk mi;kx fd;k X ;KA feuk yfir mRikn dk mi ;kx
udkjiRed fu;=d rFk gkoMktu 1ji00kOM T fky
[kc dk mi;kx BdkjiRed fu;=d d -1 e fd;k
X ; kA

; L
fp=1 2-26- [kEc di thou&dky VvFkok fu/kkuh vk;| 1 foftkUu [kku ;kX; yiau mipkjk dk iHkko

Fig. 2.26. Effect of different edible coating treatments on shelf life of mushrooms

Addition of binding agents significantly affected
the quality characteristics of mushroom based sausage.
All the binding agents demonstrated the
improvement in water binding properties and
emulsion stability. With an increase in the
concentration of binding additives the binding
properties of mushroom based sausages also
improved. Carrageenan addition at 0.8% showed best
results in reducing purge loss and cook loss and
increasing emulsion stability thereby improving
process yield. Xanthan gum also delivered promising

results to provide water binding properties followed

by SPC and casein.
Edible Coating of Button Mushroom

Three concentrations of whey protein, alpha-
tocopherol and KMS have been used in spreading
solutions of glycerol, chitosan and carboxymethyl
cellulose to analyse the shelf life of coated product.

Uncoated product was used as negative control and

\ -
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[KEc dk mipkj fofflu i1dkj di [ku ;KX; yiu
Hexh d DkFfd sk x;k vk mB vudy ifjfLRdr ;k
e jYNEjVj e HMKjr fd;k ;KA nkuk idkj d
HkMkj .k 1fjfLFkr sk d rgr , thbe xfriof/k ifd.od
Hjkiu] ahabvk Bf@;rk ,o Vk;jilut 1D ; rig
dy %yu’ky Bkl inkFk v’k jx e cnyko ik Hij
e udliu dk 1jik.k dju d fy, ckn e fo’y'k.k
fd;k x;kA 12 fnu dk Bcl vikd thou&dky
Ih,elh %y e 05 1fr’kr ,Ldifcd viy I yfir
ueuk vij JYNEjIVM ifjiLRdr;k e iut HMKr
fd, X, ueuk e 1k;k X;kA

JYIEIVM rflk vudy nikuk ifjfLRdr;ke , tibe
xfriof/k ifd.od Hjkiu] hinvk Ifd;rk o
Vk; jiflut Ifd; k) dy “%yu’ky Bkl inkFk
V'] jx e cnyko rHk Hkj e udlku dk 1jik.k
dju d fy, fory'k.k fd;k x;kA jYrEjivM
ifjfLRdfr;k e gk x; Eh,elh %y e 05 ifr’kr
,Ldifcd vty 1 yfir uveuk e 12 fnu dk
thou&dky 1k;k X;HA
[kEc vifk'V ak'kk/kkj %, 1,e, 1% 1 to biku
mRIknu 1j eyHir v/;;u

to bku d mRiknu d fy, [kc vif’k'V

i 1 Tyyiftd to #ij dh feerk dh tip di
xbA ,xtidl cibLitjl] ofYofj;yt obYofl ;4]

H,O, washed mushrooms were used as positive

control.

Mushrooms were treated with different edible
coating materials and stored at refrigerated and at
ambient conditions. Later analysis was done to test
the enzyme activity (enzymatic browning, PPO
activity and tyrosinase activity), TSS, color change
and weight loss under both the storage conditions.
Maximum shelf life of 12 days was observed with
the samples coated with 0.5 % ascorbic acid in CMC
solution and further stored at refrigerated conditions.
Analysis of enzyme activity (enzymatic browning,
PPO activity and tyrosinase activity), TSS, color,
weight loss was done in fruit bodies stored at both
refrigerated and ambient conditions. Samples coated
with 0.5% ascorbic acid in CMC solution kept in
refrigerated conditions exhibited a maximum shelf

life up to 12 days.
Basic Studies on Bio fuel Production from SMS

The potential of cellulosic biomass from spent
mushroom substrate for biofuel production was
investigated. The preliminary screening studies
conducted on spent substrate of Agaricus bisporus,

Volvariella volvacea, Pleurotus ostreatus, Calocybe

Bkj.kn & 2-27- foftklu [kEc di vif’k'V [kkn e dy “kdjk] %kvh gh! “kdjk vkj fyfiuu ek=k dh Bknirk

Table 2.27. Concentration of total sugars, reducing sugars and lignin content in spent compost of different mushrooms

SL.No. Spentsubstrate Total sugars Reducing sugars Lignin
(ng/ml) (pg/ml) (ng/mg)

a-1-  vif’k'V 1k'k/k) dy kdjk kdjk ek=k e: deh fyfkuu
(Hg/ml) (Hg/ml) (Hg/mg)

1 ,xtjd I ctbLitj I @Agaricus bisporus 45 72 20

2 okYoff ; yt okYof I ;k@volvariella volvacea 50 83 32

3 1Y JiVI VLV ; VI @Pleurotus ostreatus 23 74 22

4 dytlibc bf.Mdk@calocybe indica 13.5 86 28

5 VIWU; vk bMiM I @Lentinula edodes 28 71 18

a
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IY; vl viLv; V] dyilikbe bf.Malk] yivi; i
bl d vif’k'V ik 1j vk;ker ikjftkd
thp d v/; ;uk e irk pyk fd okYoly ; vk okYofl ;&
d [lEc vif’k'V ikkMj 1 dgh vikd dy kdjk
Vi fyfiuu ek=k feyh vkj budk p;u 1ut v/; ; uk
d fy, fd;k x;kA

fyfiuu dk gvku dh 1f@;k dk b'Vrehdj.k
axaxa - IvigMi fo’y'k.k dk mi;kx djd 30] 60]
90 rFk 120 feuV d fy, rkieku %40] 50] 60 rfk
70 fMxh B¢ 1 NaoH (.25,€, 50,€,.75,€ rFk 1,€)
dkvui;kx djr g, fd;k x;kA b"Vre ueuk I vipk;h
kdjk dk thjh dju d fy, Byykt rik t;yut |
Ut mipkfjr fd;k x;kA b'Vreidj.k d fy, fMtkbu
fo’k'kK BkQVo;j dk mi;kx fd;k x;kA

indica, Lentinula edodes revealed that SMS of
Volvariella volvacea gives the higher total sugars and
lignin content which is suitable for biofuel production

and selected for further studies.

Optimization of lignin removal was done by
using NaOH at different concentrations such as
0.25M, 0.50M, 0.75M and 1.0 M and at different
temperatures of 40, 50, 60 and 70 °C for 30, 60, 90
and 120 min using 4x4x4 CRD analysis. NaOH of
0.50M concentration for 90 min at 70 °C was
optimized. The optimized sample was further treated
with cellulase and xylanse for release of reducing
sugars. Design expert software was used for

optimization.

1kj .k ¢ 2-28- fofdlu Be; virjky ij vipk:h *kdjk di Bknrk dk b'Vrendj.k

Table 2.28. Optimization of reducing sugars concentration at different time intervals

a-1- ekud ju ,tkbe Bknirk le; rkieku Lknirk
SL. No. Std. Run Enzyme conc. Time Temp. Conc.

1 12 1 6.00 80.18 37.5 464.18
2 18 2 6.00 60.00 37.5 531.48
3 15 3 6.00 60.00 37.5 456.96
4 1 4 4.00 48.00 25.0 358.75
5 19 5 6.00 60.00 37.5 495.67
6 3 6 4.00 72.00 25.0 347.78
7 10 7 9.36 60.00 37.5 737.72
8 6 8 8.00 48.00 50.0 533.22
9 14 9 6.00 60.00 58.5 370.48
10 17 10 6.00 60.00 37.5 558.64
1 16 1 6.00 60.00 37.5 681.40
12 9 12 2.64 60.00 37.5 435.01
13 n 13 6.00 39.82 37.5 801.27
14 2 14 8.00 48.00 25.0 1190.06
15 20 15 6.00 60.00 37.5 551.70
16 8 16 8.00 72.00 50.0 1212.88
17 7 17 4.00 72.00 50.0 1112.07
18 4 18 8.00 72.00 25.0 532.06
19 13 19 6.00 60.00 16.5 53.48

20 5 20 4.00 48.00 50.0 464.18

C 67 )
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[kEc d QUykRry tc/ku 1j 1f7k{k.k

[iEc d vpkj] 1] dd] feLdV rRk dMit €l
fofflu eY; of/kr mRiknk dk r;kj dju gr fdluk
df'jr efgykvk rfk mjfe;k d fy, mRikn fof’k'V
0;kogkfyd 1f°k{k.k dk;@e vk;kitr fd, x,A
fjikvidku vof/k d nkjku bl 1dkj d dy riu 1f7k{k.k
dk; e vk;kftr fd, x,A

™,

Training on post-harvest management of
mushrooms

Product specific hands training programmes were
designed 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.

| |.'
'. . |
g p
e iy
o’ I .- ’ 2 ™
I\‘ 3 3 Il.'
. ;".‘ ind f

N

fp= 2-27- [kEc L eY; of/kr mRikn ri;kj dju 1 1 k{k.k

Fig. 2.27. Training on preparation of value added products from mushroom
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3.

ik | kixah gLrrrj
Transfer of Technology

vk;kfer 1f7kk.k dk; e

0'k 2015 d nkjku] fun’kky ; Fjk fd Bkuk] df'kjr
efgykvi] m]fe ;K vifkdifj sk vij dfk fokku dunk
d oKkfudk d fy, dy feykdj pkng] fun’ky; e
rAk fun’ky; d ckgj if’k{k.k dk;de vi;ker
fd, x,A

Training programmes conducted

During 2015, the Directorate organized a total
number of fourteen on and off campus training
programmes for farmers, farmwomen, entrepreneurs,

unemployed youth, officers and scientists of KVKs.

1.0 3-1- Hkdvui & [iEc vulu fun’ly's] Bkyu Hgekpy in’ié Jk vickrer ik ok @ek dh Bipn
Table 3.1. List of training programmes organized by the ICAR-Directorate of Mushroom Research, Solan (HP)

farmers- Il at ICAR - DMR, Solan.

Hkdwvui&mh, evkj] Tkyu
4 Training on mushroom cultivation technology for
entrepreneurs — Il ICAR - DMR, Solan.

5  JKT; chxokun fotkkx d vi/kdifj;k d fy, [kEc
Hkdwvui&mh, evkj] Tkyu

5 Sponsored training programme on mushroom
cultivation technology for officials of state

@- if’k{k.k dk; De dk fo'k; vkj fnukd if’kkvk dh 1kB; @e fun’kd

I-  vk;ktu LFky L[k ,0 lelo;d

Sl.  Topicand venue of the Training Date Number of Course Director

No. Programme trainees and Coordinator

1 mffe;k dfy, [Ec [rh ik[ifxdh ij itk 21 & 30 60 Mk oit kek
Hidvui &M, evij] Thyu viy] 2015 Mk 1ri’k dekj

1 Training on mushroom cultivation technology for 21st-30" 60 Dr. V. P. Sharma
entrepreneurs- | at ICAR - DMR, Solan. April, 2015 Dr. Satish Kumar

2 fdluk d fy, [iEc [rh ik]idxch ij if ik 1] 20826 110 Mk Vit vgylor
Hkdvui&mh, evij] Tkyu eb] 2015

2 Training on mushroom cultivation technology for 20" -26™" 110 Dr. O. P. Ahlawat
farmers- | at ICAR - DMR, Solan. May, 2015

3 fdlukd fy, [iEc [irh ik]dxdh ij i) 22 & 28 87 Mk skx’k xkre
Hkdvui&mh, evkj] Tkyu flrEcj] 2015 Ji Ly vui

3 Training on mushroom cultivation technology for 22nd 28t 87 Dr. Yogesh Gautam

September, 2015
4 mlfeskdfy, [Ec [irh ik|kxdh ij ik 1]

dh [krh ik idxch ij ik;ker PGk dk;Pe& 4 fnllEcj] 2015

27" November — 23
4" December, 2015
department of horticulture at ICAR - DMR, Solan.

Sh. Sudheer Kumar Annepu

12 & 21 55 Mk- Br’k dekj
vDrcj] 2015 Mk egUr’k £k j

12t -21¢ 55 Dr. Satish Kumar
October, 2015 Dr. Mahantesh Shirur
27 uokcj 1 23 Mk ;kx’k xkre

Dr. Yogesh Gautam
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@-  1Pkk.k dk;De dk fo'k; vkj fnukd if’kkvk dh  1kB; @e fun’kd

- vk ktu LRy L[k ,0 lelo;d

SL Topic and venue of the Training Date Number of Course Director

No. Programme trainees and Coordinator

6  Hkdvui & [kc vul/u fun’ kk%/ ;] Tkyu 9&11 34 Mk egUr’k £k
fgg;]l%fek{fkdeukj ifg-1+ d tu €t} yixk d fnlEcj] 2015

6 Training on mushroom cultivation technology for o9t -11t 34 Dr. Mahantesh Shirur
tribal people from Kinnaur (HP) at ICAR - DMR, December, 2015
Solan.

7 Xkok ng d tutkrh; lenk; d fy, [kc 6 &8 40 Mk- of-f- “kek _
dh [krh rduid 1j if k{k.k tuojh] 2016 Mk egUr’k £k

7 Training on mushroom cultivation technology 06" - 08" 40 Dr. V. P. Sharma
for tribals of Goa State. January, 2016 Dr. Mahantesh Shirur

8 %/ §iT; d tuthrt; efgykvk d fy, [iEc 28 & 30 31 Mk B’k dekj.
[irt Fdund ij 1Kk tuojh) 2016 Mk- egUr’k k]

8 Tralnlng on mushroom cultivation technology for 28" - 301 31 Dr. Satish Kumar
tribal women of Kerala State. January, 2016 Dr. Mahantesh Shirur

9 egkjk f 1k df o |k|kfxd fo’ ofo|ky)y 4 &5 30 Mk wkj- B0 mik/;k;

o é gktLFkku tutirh; lenk; ekp] 2016 M- egUr’k k- j
[kEc hrdutd ij if Ik

9 Training on mushroom cultivation technology for 04t — Q5 30 Dr. R. C. Upadhyay
tribals of Rajasthan at MPUAT, Udaipur. March, 2016 Dr. Mahantesh Shirur

10 lelrnj e feghy d tuthr; yixk d 8 & 10 30 Mk “’or de
[Ec dJ[kr gd 1j 1K { 4 ekp] 2016 Mk- egUr’k f’k%/j

10  Training on mushroom cultlvatlon technology for 08— 10" 30 Dr. Shwet Kamal
tribals of Bihar at Samastipur. March, 2016 Dr. Mahantesh Shirur

11 dfk foKku dun] ukjk; .kxko] 1.k e egkjk'V d 17 & 19 30 Mk Vk-1h- vgykor
tutkr ykxk d é/ [KEc dh [kr rdu ekp] 2016 M- kx k xkre
1] 1

n TJra|n|ng on mushroom cultivation technology for 17th—19" 30 Dr. O. P. Ahlawat
tribals of Maharashtra at KVK, Narayanagaon, March, 2016 Dr. Yogesh Gautam
Pune.

12 fetkje fo’ofo]ky;] ,toky e mhrj 1oh JkT;k 21 & 22 58 Mk B’k dej.
d fuokfl ;k d fy tutir; yixk'd fy; [ikc tuoji] 2016 M- egUr’k 7k j

dh [krh rduld’ij ifk.k di;@e

12 Atraining programme on mushroom cultivation 21 —22m 58 Dr. Satish Kumar
technology for the residents of North Eastern January, 2016. Dr. Mahantesh Shirur
States at Mizoram University, Aizawl.

13 bEQky] ef. kl{ e mRrj o JkT;k d fuokfl ;k 14 & 15 30 Mk- eqUr’k k= j
d Iy, tuthr; yikxk d fy [kEc dh [krﬁ ekp] 2016 Ji Ly deky vui
rdiid ij if’ k{k i dk; 0

13  Atraining programme on mushroom cultivation 14— 15t 30 Dr. Mahantesh Shirur
technology for the residents of North Eastern March, 2016 Sh. Sudheer Kumar Annepu
States at Imphal, Manipur.

14 DbEQky] ef. kl{ e mRrj o JkT;k d fuokfll ;k 16 & 17 45 Mk- eqUr’k k=
d Iy, tuthr; yikxk d fy [kEc dh [krﬁ ekp] 2016 Ji Ly deky vui
rditd ij if’ k{k i dk; @

14  Atraining programme on mushroom cultivation 16h- 17t 45 Dr. Mahantesh Shirur
technology for the residents of North Eastern March, 2016 Sh. Sudheer Kumar Annepu

States at Imphal, Manipur.
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fp= 3-1- m|fe;k d BkFk 1f7k{k.k d' nkjku ckrphr

Fig. 3.1. Interaction with the entrepreneurs during the training programme
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fp= 32 if*k{k.k d nkjku [kn cuku dk 0skogkfjd iF k{k.k

Fig. 3.2. Practical demonstration of compost preparation during the training programme
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[kEc eyk&2015

fun’lky; dh fu;fer xfrfofk d -1 e fnukd
10 fhrEcy] 2015 dk ,d fnolh; *jk'Vh; [KEc eyk®
vk;keEr fd;k x;KA bl ey dk mn%kvu Jh 157k
pny| ekuuh; InL;] kI fudk;] Hkr; dfk
vul/fu ifj'kn] ub fnYyh u fd;kA bl ey e
fofflu JkT;k ;Fk fgekpy 1n’k] ofj;k.l] 1tic]
VMK eghjk'V] JELRku] Vil In’k inYyt] dukvd]
vle] fcgkj] djy o rfey uiM 1 dy feykdj 700
I Ho vikd fd Bkuk] df'kjr efgykvi] [iEc mRikndi]
vul/fudfe;k 11k difedk rFik m]fe;k u Hx
fy;kA bl ey e tkjr d 14 1 Ho vikd jkT;k d
ifrfuf/;k u Hkx fy ;KA

ey e [kc dn [krh 1j mlur ak]Jkixfd;k rFk
wU; Dcthr igyvk dk infkr fd;k x;k fele
fofflu Bjdkjh IxBuk( Hkdvui d ILFkuk@
fo’ofo Jky ;K Bjdkjh foRrh; ExBuk( dEIKLV ,0
[kEc cht mRikndk( ,;j gMfyx 1.Kkyf] K ryu

1.kkyh] okrkojy.k fu;f=r Qlyp@ d{k

fuek.kdrkvk cit o divukkd rFk jik;uk d
mRikndk vkj xj Bjdkjh ExBuk u viu eY;oku
mREknk@ B pukvk@ ik | kixtd ;k dk Inf’kr fd ;k vij
viuh Dok, [ic ey d ifrtkix;k dk miyC/k
djkoA e[; vfrffk I 13’k pny u in’kuh dk
mn§Vu fd ;KA Mk Vb-,u- y[ku 1ky] 1frf'Br [kEc
fo’KkK] Jk'Vh; [Kc eyk&2015 d fof’k'V virfFk FkA

ey e Hkx yu oky vixirdk e [kEc dh [krt
dh fofflu mlur ik]kixfd;k@[krh dh jifr;k d
ckj e tixzdrk milu dju d mnn’; 1 mlg
fun’kky; di Qly mRiknu dfk@bdkb;k dk nkjk
djk;k x;k vk [lc ey e vk, ifrHkix;k d
IEefk mlur ikJkixfd;k dk Inf’kr fd;k x;HA

[kEc ey e nkigj mijiir 1=¢e ,d fdlu
XK'Bh vk;ktr dh xb ftle [kc mRikndk Hjk

C )

Mushroom Mela-2015

One day ‘National Mushroom Mela’was organized
on 10™ September, 2015 as regular activity of the
Directorate. It was inaugurated by Shri. Suresh
Chandel, Honorable Member, Governing body,
ICAR. It was attended by about 700 farmers,
farmwomen, mushroom growers, researchers,
extension workers and businessmen from various
states viz, Himachal Pradesh, Haryana, Punjab,
Odisha, Maharashtra, Rajasthan, Andhra Pradesh,
Delhi, Karnataka, Assam, Bihar, Kerala, Tamil Nadu.
The representatives from more than 14 states of India

attended the mela.

An exhibition on improved technologies of
mushroom cultivation and other related aspects was
organized in which various Govt. Organizations,
ICAR Institutes/Universities, Govt. financial
organization, compost and spawn producers,
manufacturers of Air handling system, chilling
system, environment controlled cropping rooms,
mushroom product, seed and pesticides and chemical
producers and NGOs displayed their valuable
information/technologies/products and provided
their services to the participants of the Mushroom
Mela. Chief guest Shri. Suresh Chandel inaugurated
the Exhibition. Dr. T. N. Lakhan Pal, eminent
mushroom expert was the guest of honour during
the National Mushroom Mela-2015.

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
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fp= 3-3- [kfc ey&2015 dk mn?kkVu fp= 3-4- [kEc eyk&2015 di nkjku 1frf'Br

Fig. 3.3. Inauguration of Mushroom Mela 2015 vIrfFk; k }kjk in’kfu;k dk Hke .k
Fig. 3.4- Distinguished guest visiting exhibition during
Mushroom Mela 2015

L P e

fp= 35 jk'Vh; [KEc eyk 2015 d nkjku ixfreiy mRikndk dk Eeku

Fig 3.5. Felicitation of progressive mushroom growers during National Mushroom Mela-2015

[iEc dh [krt e eghl dh &k jgh Nel;kvk d mushroom cultivation faced by mushroom growers.
mRrj fn, x,A [iEc mRikndk vkj fd Bkuk Jjk IN The problems raised by mushroom growers and
X, 1’uk d mRrj ;ktuke) rjhd 1 fo’kkK Tuy farmers were replied by panel of experts in a very
u fn,A systematic manner.
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[kEc ey d nkjku] fun’kky; Hjk 0;kid ieku
1j [lEc dh [krn e uolle'n jfr;k dk viuku wvij
vienuh d lkr d Z1 e [lEc dh [krh viuku d
fy, rHk vU; fdlkk dk ifjr dju d fy, ikp
ixfr’iy@uokle'th [kc mRikndk dk 1jLdkj inku
fd, x,A Fex tkjr B uhp of.kr ikp fd Bkuk dk

% okfkd ifronu 2015816
‘ iy

p;u fd;k X;HA

During the Mushroom Mela, the directorate
awarded five 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.

Ikj.Mk 32- Lk kjr 1 ixfrely [Ec mRiknd ijLdkj d fy, p;fur fdlku

Table 3.2. Farmers selected for progressive mushroom growers award from all over India

@-1-  fdlku dk uke mRikndk dh miyfC/k;k

SI.No. Name of the farmer Achievements of growers

1 Jimi diid bigiu o'k 2004805 € nk “iMk e Y Lrj ij ikjk ot xb eklen [irh o
Li= Jh Hoe 1y Jj&dij c<idj 21 "Wk e dj fy;k FEldh iRz d dh dEiILY VFlok [
oniivi x<h d’ljf] dh {lert 5 Vu gh o' 2014815 e budlk ") yitk =i 1700100000 joi
ihvk xUukj] rglhy ¢ xlukj] &k fd vk; Btu rfk dy jkexkj miilu dju d ekey e Bjkguh; gA
feyi b Iunin] gfj sk

1 Shri Pardeep Kaushik, Beginning in 2004-05 with a small scale seasonal cultivation in two sheds
S/o Shri Bhim Sain, he has gradually increased to 21 sheds having capacity to hold 5 tons
VPO Garhi Keshri, each of compost. His net profit of Rs.17.00 Lacs in the year 2014-15 was
PO. Gannaur, praiseworthy in terms of income generation and the total employment
Tehsil - Gannaur, opportunities created.

Dist - Sonipat, Haryana.

2 3 M soji] Jh sojkt] nffk Higr d Tcl cM cVu [iEc rfk to&dEiLV@[in d
ickdh; fun’id] mRiindk e 1 ,d gA Jh ;ojkt Hjk pyib T jgh bolkb e 60000 cx
el 1 utyixfj Qie flert oy VANi fMtibu d @ix@Qy miknu dejk d 1§ 4 Vu {ierk
i 1 fy] 3@46 b oyt ,d Vidkfud "l ok 1fo/k gA blib e mRilu o dEiKLY VFiok [in
efdukj xko] I udoy bud viu I;=dh t:jr ijhgkrh g oju rfey ukM e [Kc dh
VAW iyk:e] [t dju oky vud fd lku Hi bl T yidk mBir g Jh 5ojict 1.7 folxi ifr
LV & viuj & 641 653 cx dh vklr 1 ifrfnu 1500 fdxk [kEc dk mRiknu dju e BeFk gA ifr
feyk t dk;EcVj] rfey ukM  ekg 6000 [kc cit cx mRilu dju dh {kerk okyh budh viuh [kc cht

1;kxkkyk gA budh dEiuh ve viu [ic m|e e yxHx 180 ykxk dk
jrExi miytk djir gA

2 Shri D.Yuvaraj, One of the South India’s largest button mushroom and bio-compost
Managing Director producers. The unit owned by Mr. Yuvraj has a modern cold room facility
M/S Nilgiri Farm Produce with 4 tons capacity with well-designed copping rooms of 60,000 bags
Limited, 3/46 E, Mekinar capacity. The bio-compost produced from the unit besides meeting the
Village, Ottar Palayam, requirement of his own plant, enables several farmers to take up mushroom
Post- Annur - 641653, cultivation in Tamil Nadu. Mr. Yuvaraj is able to produce 1500kg button
Coimbatore Dt., Tamil Nadu mushroom per day with an average of 1.7 Kg per bag. He has his own

spawn laboratory having the capacity to produce 6000 spawn bags per
month. His company now offers employment to nearly 180 people in his
mushroom enterprise.
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@-1-

SI. No.

fdlku dk uke

Name of the farmer

mRikndk dh mayfC/k;k

Achievements of growers

Ji BjUn gk
1i= Jh cuh flg]
tunir] ofy;k.k

Shri Surender Hooda,
S/o Sh. Bani Singh,
Panipat, Haryana

Jh viuy dekj Buh
Li= Jn ejyh eukgj Huf]
fglky] off;k.k

Shri. Anil Kumar Saini
S/o Sh. Mutli Manohar Saini
Hisar, Haryana

ikjik e Jn BjUn gMk u 150 DoVy xg d il d doy 5 kM d BkFk y
Lrj i dk; wkjHk fd ;KA oreku e] bud }kjk cM ieku ij [kEc dh [krh d
th jgh g ftle xg d K1 dk 2000 fDoVy 1 vi/kd ek=k e j[k j[ko fd;k
thrk g vij mBdk bLreky yxtkx 45 *kMk e fd ;k €krk gA blgku dEikiLVX
VFkok [kkn r;kp dju dh ni% fof/k B Xx.koRrk;Dr dEIKLV@[Kn r;kj

fd;kA Jh gMk ekleh mRiknu d fy, yxHx 30 yk[k z1; dk fuo’k djr
g Vkj Nt egiuk d fy, 25 etnjk dk jkexkj inku djr gA iR;d ekle
budk k) yitk 20 yk[k -1; gA budh BQyrk I ifjr gkdj cMh B[k e

yix [kc dn [krh dk viuku d fy, vkx vk, gA

Initially he started at low scale by putting only 5 sheds of 150 qt. wheat
straw. Presently, he is cultivating at large scale, handling more than 2000
quintals of wheat straw and puts around 45 sheds. He prepares quality
compost by long method of composting. Mr. Hooda invests around Rs. 30
lacs for seasonal growing & employs 25 labourers for six months. His net
income is Rs.20 lacs per season. His success has made many people to
adopt mushroom cultivation in a large way.

ikjik e Jh viuy dekj Buh u ni% fof/k 1 [Kn r;kj djuk vFkok dEIKLVX
djuk *kz fd;k yfdu 0% 1997 d ckn I blgku 1K°Pkjidr@futendr Bjxk
dk fuek.k djd de le; okyh fof/k d ek/;e 1 [ln r;kj dju dk die ikjH
fd;kA fglkj d fudV viu ub [Kc bdkb €] bUgku riu Tk’Pkjhdr Bjx vij
riu cdj cuk; gA bud ikl okrkoj.k fu;f=r Ho/k oky Ni Qly d{k g]
ftue 1R;d e 50 Vu [kn vFok dEikLV dh {kerk g vkj eklleh [krh d fy,
12 vLFikb *kM Hh gA o'k 2014 T blgku [Kc dh xiMx rFik My ;k 1dftx
djuk vkj mRrj Hijr d e[k “kgjk e mBdh vkifr djuk Hh *kz dj fnsk
gA Jh Luf] fglkj [}Ec mRiknd dkijfvo d ILFRkid Hih gA blgku 25 yixk
dk LFikb jkexky vkj ekBeh [krh d nkjku jkthuk 15&20 vkdfLed etnjk

dk jrtxi inku fd;k gh
Initially he was preparing compost by long method but after 1997 he started
preparing compost by short method by constructing the pasteurized tunnels.
In his new mushroom unit near Hissar, he has constructed three pasteurized
tunnels and three bunkers. He has six growing rooms with the facility of
environment control each holding 50 tons of compost and 12 temporary
sheds for seasonal cultivation. Since 2014 he has adopted grading and

punnet packaging and sending the mushroom to major towns of North India.
He is also the founder of Hissar district mushroom growers cooperative. He
offers permanent employment to 25 persons and 15-20 casual labours are
engaged daily for the seasonal cultivation.
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mRikndk dh miyfC/k;k

Achievements of growers

Jh idk’k u viuh btetfu; fjx d Kku dk Eni;kx viu [ic m|e dk LRkir
dju e fd;k gk bigu Atk dh cpr dju vkj bdkb di ko’ kyrk e
I/ yku d fy, co, rfik rkieku TUljk dk mi;kx djd uohure
riiojk/ku rdutd vkj viVieko®’ku d Bk viuk [kEc m]e yxk;kA Jn
1dk’k u okrkoj .k fu;f=r Hfo/k oky 18 Qly dejk okyh LVV wkQ fn wvkv
imRd"V Bfo/kkvk 1 D ITErY: [kEc bdkb LFkfir dh g] ftle ifr ekg
45&50 Vu rktk cVu [kec dk mRiknu gkrk g vkj BkFk gh bMkj fof/k 1 [kn
VFkok dEIKLV Hh r;kj fd sk €krk gA viu [IEc Qke e 80 ykxk dk 1R;{k
rkj 1j jkexky nu d vykok Jh 1dk’k viu fEy e vud NkV eklleh [kEc

@-1- fdlku dk uke

SI.No. Name of the farmer

5 Jh 1di’k otukF]
ykrj vifn ,xk elBQy]
fEyk ykrj] eghjk'Vv

5 Shri Prakash Vaijinath

Lature Aadi Agro Mathephal
Latur district, Maharashtra

mRikndk dh vktifodk e Hh enn djr gA

Shri Prakash Lature has made use of his engineering background to set up

his mushroom enterprise with the latest insulation technology and

atomization by using CO, and temperature sensors for saving energy and
improving efficiency of the unit. He has set up the state of the art mushroom
unit with 18 growing rooms having environment control facility to produce
45-50 tonnes of fresh button mushroom per month and the facility to produce
the compost by indoor method. Besides giving direct employment to more
than 80 person in his mushroom farm, he supports the livelihood of many
small seasonal mushroom growers in his district.

fcykl i Yfg-1-h e {k=h; [kEc ek

Hkdvui & [kc vul/u fun’iky;] Tkyu
ifgekpy 1n’k: Hjk fnukd 1 ekp] 2016 dk fd Bku
Hou] fcyklij Ufg-14 e ,d fnolh; {k=h; [kEc
eyk viskier fd;k x;kA bl ey e 400 1 Hah
vilkd fd Bkuk] df'kjr efgykvk rik m]fe;k u Hix
fy;kA J0 13’k pny bl Dekjkg d e[ ; vIrfrk FkA
viu 1kjfkd Bckhku e fun’kd egin; u ykxk d
chp [kc dh [krt 1 Mcfkr rduld d ckj e
thudkjh dk foLrkj dju vkj [KEc di [kir dk
c<ku d ckj e {k=n; ey d mnn’; 1j If{iir
thudkgh nhA Ih B3k pny u bl fn’lk e fun’iky ;
Mk fd, x, 1;kBk dn Djkguk di vij ey d
vk;ktu d fy, fun’ky; dk vitkj 0;Dr fd;kA
bl volj 1j Mk vij-Bh mik/;k;] Mk i’k dekj
,0 M- eglr’k fkzj u mifLFkr yixk dk fofflu
1dkj d [Kc rFik mudh mRiknu rdutdk d ckj e
I cif/kr fd ;A

Regional Mushroom Mela at Bilaspur

One day Regional Mushroom Mela was
organised by the ICAR-Directorate of Mushroom
Research, Solan (HP) at Kisan Bhavan, Bilaspur (HP)
on 1 March, 2016. More than 400 farmers,
farmwomen and entrepreneurs attended the
mushroom mela. An exhibition and demonstration
was also arranged for the benefit of visitors. Shri.
Suresh Chandel was the chief guest of the function.
In the inaugural session, the Director briefed about
the idea of the regional mela for spreading the
knowhow on mushroom cultivation technology and
promotes the mushroom consumption among the
people. Shri. Suresh Chandel thanked and appreciated
the efforts of the Directorate in this direction. Dr. R.
C. Upadhyay, Dr. Satish Kumar and Dr. Mahantesh
Shirur delivered lectures on different mushrooms and

their growing technologies to the gathering.

N
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fp= 36- fcyklij e {k=h; [kEc ek
Fig. 3.6. Regional Mushroom Mela at Bilaspur

ey d nkjku] ,d fdlku xk'Bh Hi vk; kier db
xb ftle fdlkuk] dfjr efgykvk vkj m]fe;k u
[Kc dh [krh e ckj&ckj viku okyh Bel;kvk d cij
e tkdvui & [iEc vulku fun’fy ;] Tkyu ffgekpy
in’kk d oKkfudk I ppk diA fun’kd] tkdvui &
[Ec vul/u fun’ky;] Tkyu ifgekpy 1n’kk u
HjkBk fnyk;k fd {k= e [c dh [krh dk c<kok nu
e fun’ky; Hjk ;Fkltko vikdre enn nh &k, xnA
JEVh; @JKT; Lrgh; in’kfusk e Hekxhnkgh

Hdvui&[iec vulMu fun’iky ;] Tkyu ifgekpy
N’k Hyk [KEc di [kt dk 1RBkfgr dju wvij
fd Bkuk] m]fe;k rFik Bkek; tuk d cip [kc dh
[krh rRk [kir d ckj e thudkjh dk 10kj dju gr
fu;fer -1 1 in’ku;k vk foKku eyk e viun
Hkxtinkjh i gkt gA bu 1 By xfriof/k;k d virxr
Hkdvui & [lec vull/u fun’ky ;] Tkyu ifgekpy
in’kk Hyk BkfgR; dk fu’kyd forj.k fd ;k tkrk g
eY; oky 1di’kuk dh fc@h dh thrh g vkj fun’iky ;
Myl alrr Dokvk d ckj e Dpuk dk 10Ky fd;k
thrk gA 0% 2015 e Hkdwvui & [kc vull/iku
fun’iky;] Tkyu ifgekpy in’kh u futufyf[kr
IN’kfusk@in’kuk e Hkx fy ;KA

During the mela, 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, [CAR-DMR,
Solan assured that, DMR will extend maximum
possible help to promote mushroom cultivation in

the region.
Participation in National / State Level Exhibitions

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

Demonstrations in the year 2015.
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Bkj.kni 3-2% 1n’kfusk ,o {k=h; eyk ei Hkxhnkjh

Table 3.3. Participation in exhibitions and regional fairs

@-1-  Hkxhnkjh oky: vk;ktu dk uke fnukd LFkku

SL. No. Name of the Event participated Date Place

1. ioh thu {i=h; dfk eyl] Thitvij, 1] ivuk 19821 Qjoji] 2015  Hhihvij, 1] iVuk

1. Eastern Zone Regional Agriculture Fair, 19h-21% Feb, 2015 CPRS, Patna
CPRS, Patna

2- fnl; fgekpy Hjk B0Eh eMi] Bkyu e vi;kftr 10&11 ekp] 2015 el ekdV ;iM] Tkyu
fdlku eyk

2. Kisan Mela organized at Sabji Mandi, Solan 10" —11%" March, APMC Market yard, Solan
by Divya Himachal 2015

3- fdlku eyl] df’k fokku din] e€fQjuxj 27 tu] 2015 etQQjuxj] mRrj 1n’k

3 Kisan Mela, KVK, Muzzaffarnagar 27" June, 2015 Muzzaffarnagar

4- Jh nhu n;ky mik/;k; Lefr egiRlo] dfk ,o 9 & 11 vDrcj] 2015 Qjkg] fEyk eFkjk] mRrj 1n’k
XiE; fodkl in’kuf] xkelRlo & 2015

4. Shree Deen Dayal Upadhyay Smriti Mahotsav, 9" - 11" October, 2015 Farah, Dist. Mathura (Uttar Pradesh
Krishi Evam Gramya Vikas Pradarshani.
Gramyotsava — 2015

5- fdlku eyk 30 tuojh) 2016 vibvkbonvkp] okjk.kBh] mRry in’k

5 Farmers Fair 30" Jan, 2016 IIVR, Varanasi (UP)

b- df’k mlufr eyk & 2016 19 & 21 ekp] 2016 Hkyrh; dfk vul/ku BLFku] 10K

ifj 1] ub fnYys
6. Krishi Unnati Mela—2016 19 — 21t March, IARI, PUSA Campus, New Delhi
2016

tu&tkrh; mi ;ktuk rAk mRrj&ioh 1orh;
{k= d virxr vk;kftr 1f’kk.k dk;de ,o
muyft/k;k

tu&thrt; mi&;ktuk d vrxr dff fokku
din] “kjck] fdlukj ifgekpy 1n’ki e ,d [kc
cht 1;k<’kkyk LFkfir dh xbA bl [kEc cit
1;<Ckkyk dh LRkiuk dk mnn”; fdlukj ey
d vilikl d tuthrh; yixk 1 feyu okyn
[Kc cit dh ekx dk 1k djuk gA

fdlukj Ufgekpy in’k: d tu&thrh; yixk d
fy, 1P7kk.k dk;@e dk vk;ktu Hkdvui &
[Ec vul Mu fun’iky ;] pEckkV] Tkyu ifgekpy
in’k: fLRr e[ ;ky; e fnukd 9&11 fnllEcj]
2015 dk fd;k x;kA bl 1fKk.k dk;de e

Training Programmes and Achievements under

TSP and NEH

A spawn laboratory has been set up at KVK,
Sharbo, Kinnaur (HP) under TSP. The spawn
lab is established with an intention to cater the
demand for spawn from tribal people around

Kinnaur district.

Training for tribal people from Kinnaur (HP)
was conducted at ICAR-Directorate of
Mushroom Research, Chambaghat, Solan (HP)
from 09-11% December, 2015. Total 34 tribal

farmers participated from 8 villages of Dist.
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feyk fdlukj ifgekpy in’ki d viB xkok d
dy 34 tu&tkrh; fd Bkuk u Hkx fy ;KA 17Kk
fdluk dk Qly ic/ku d fy, vio’;d e’lujh
dk forj.k fd;k x;kA BkFk gh 1Kk fd Bkuk dk
Hkdvui & [kc vull/iku fun’iky ;] pECKHV]
Tkyu d 1diCkuk dk ,d ajk BV Hb fnsk X ;KA

xkok jkT d tu&tkrh; lenk; d fy, b[kc
dh [krt wk]kixdib 1j ,d 1f°kk.k dk; de dk
Vk;ktu fnukd 6&8 tuojh] 2016 dk fd ;k X ;k
ftle nk tu&tkrh; (ykd d ikp xkok 1 dy
40 fdlkuk u Hkx fy;kA 1fkk fdBkuk dk
Hkdvui & [kc vull/iku fun’iky ;] pECKHV]
fkyu d 1dkkuk dk ,d 1k IV fnsk X;KA

djy jiT; db tu&tir; efgykvk d fy,
p[kEc db [krh wk]kixdib ij fnukd 28&30
tuojh 2016 dk ,d ifki{k.k dk;de pyk;k
X;kA bl 1Kk dk; de e dy 31 tu&tirt;
efgykvk u Hkx fy;kA 1f’k{k.k dk;de d
ifrtkkix;k dk Qly d dejk e Qly ic/u d
fy, ok 1 pyku oky €t:-jh NkV Li;j fn,
X, A 17Kk efgykvk dk Hkdvui&[kic
vul/ku fun’iky ;] peckkV] Tkyu d idk’kuk
dk ,d ijk BV Hh fnsk x;HA

mijlor 1f’kk.k dk; dek d vyrok] tu&tkr

mi&;ktuk d vrxr ekp] 2016 d nkjku 1.k
ReLrhij fcgkjh rik mn; iy fLFr vi[ky Hkprh;
leflor [kEc vulMu ifj;keuk dink d 1g;kx
I ogk riu 1f°k{k.k dk; De vk;ktr fd, x,A

mRrJ&loh JKT;k d fuokfl ;k d fy, [kEc dh
[krn akJkixdh 1 ,d if’kk.k dk;@e dk
fnukd 21&22 tuojh] 2016 dk fetkje
fo’ofo Jky;] ,toky e vk;kitr fd;k x;HA

Hkdvui&[iec vulu fun’iky ;] Bkyu Hjk
mirj&ioh iorh; {k= d fy, Hkdvui dk
vul/u ifjlj] ef.kij din d 1g;kx 1 ekp]
2016 e bEQky e if’k{k.k dk;@e d nk cp

pyk, X,A

Kinnaur (HP). 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.

Training on “Mushroom Cultivation Technology”
for tribals of Goa State was conducted from 06-
08® January, 2016. Total 40 farmers participated
from five villages of two tribal blocks. A

complete set of literature of ICAR-DMR, Solan

was given to the trainees.

Training on “Mushroom Cultivation Technology”
for tribal women of Kerala State was held on
28-30" January, 2016. Totally 31 tribal women
attended the training. The small hand sprayers
required for crop management in the growing
rooms were distributed to the women attending

the training programme along with a complete
set of literature of ICAR-DMR, Solan.

Besides the above training programmes, three
training programmes under TSP were conducted
with coordination from AICRP Mushroom

centers at Pune, Samastipur and Udaipur during
March, 2016.

A training programme on “Mushroom
Cultivation Technology” for the residents of
North Eastern States has been conducted at
Mizoram University, Aizawl from 21 -22"

January, 2016.

Two batches of training programmes were
organized by ICAR-DMR, Solan in collaboration
with ICAR- Research Complex for NEH Region,
Manipur centre at Imphal during March, 2016.
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ejk xko&ejk xkjo ;ktuk

ekuun; i/Mkue=h Hjk Hkjrh; dfv vul/ku
ifj'kn d 870 LFkiuk fnoll Bekjkg e akjtk dh xb
*ejk Xko&ejk xkjo* ;ktuk u NHh oKkudk dk
xkok dk vxhdr dju vk 1;kkkyk 1 [kr rd
ik kixdh gLrkry.k dh ifd;k e rth yku e vxidr
xkok d fdlkuk d NBEid e cu jogu d fy,
iIfrkkc) fd;k gA bl ;keuk dk ykx dju e
Hkdvui & [iEc vulllu fun’fy ;] Bkyu lfgekpy
I’k Hjk 5&5 oKkfudk dh nk ny cuk, x, gA
bl ;ktuk dk ykx dju d fy, Bkyu d vkl ikl
d ckjg xkok dh igpku dj yh xb gA Bcfkr nyk
Hyk bu BHh xkok e wigHr Bofk.k fd;k x;kA
fun’fky; Hgk bl ;ktuk dk ykx dju d fy,
Igpku x; 12 xkok d pfulnk fd lkuk d fy, [Kc
dh [krh rduhd 1j vukoj.k nkjk o ,d fnollh;
1Pkk.k dk;de vik;ker fd;k x;kA

Mera Gaon, Mera Gaurav Scheme

‘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 of 5 scientists in each team. Twelve villages
around Solan were identified for implementation of
the scheme.

A baseline survey was conducted in all the villages
by respective teams. The institute organized an
exposure visit cum one-day training programme on
mushroom cultivation technology for selected
farmers from 12 villages identified for implementing

the scheme.

fp=- 3-7- Ekjk xko&ejk xkjo ;ktuk di rgr fdhkuk d fy, [kEC mRiknu §k]kixdh ij 1f°k{k.k o Ekudkjh
Fig. 3.7 Exposure visit cum training programme on mushroom production technology for farmers under Mera Gaon Mera Gaurav
scheme

fd lku&oKkfud&m | kx wvke[k cBd

Hkdvui&[kc vul/ku fun’kky;] Tkyu
lfgekpy in’kk Hjk fnukd 16 fnlEcj] 2015 dk
fd lu&oKkfud&m|kx d cip ,dfnolh; vie[k
cBd vk;kftr dh xbA [Kc dn [krh e ’lfey
vx. fdlkuk o m]fe;k rik Hkdvui&[kic
vull/ku fun’ky ;] Tkyu ifgekpy In’k( ,p, vib I

ah

Farmer Scientist Industry Interface

One day Farmers Scientists Industry Interface was
organized by ICAR-DMR, Solan on 16® December,
2015. Leading farmers, entrepreneurs involved in
mushroom cultivation and scientists from DMR,
Solan; HAIC, Murthal and Dr. Y S Parmar University
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ejFky/( rFik Mk okb-, I- 1jekj vk]kfudh ,o okfudh
fo’ofo | ky ;] ukut d oKkfudk u bl dk;@e e Hkx
fy ;KA

Mk- ofifv “kek] fun’kd] Hkdvui&[ec vul /ku
fun’ky ;] Tkyu ifgekpy in’k u fdLek d mlu;ul
fdLen; fodkl] tfod ruko ic/ku] u, [kc dh
[krn B Mcfir rdund vij eY; ofu d {i= e
fun’iky; Hjkfd, x, gify;k vul/Mu ;kxnku ij
1di’k MkykA Dcf/kr oKkfudk u “or cVu [kc d
u, Lvu] fkvkd [kc dh vYikof/k [krt rduid]
edh gM [kc ediltbel fdx vk,LVj rFik of-
ciechfluk d fy, [krh dh fof/k;k 1j folrkjiod
ppk dhA

vie[k cBd e [kc m]kx 1 €M vud egroi .k
ennk 1j ppk dh xbA m]fe;k rHk fdlkuk u
0;kolkf;d Lrj 1] fofdlu 1dkj d [kc dh [krt d
fy, [kn r;kj dju e {i= fof’k'v df'k vif’k'vk dh
mi;kixrk gr BHkoukvk dk ryk’ku dh €Zjr 1j
viu fopkj 1dV fd, wvikj 0;kolkf;d [kc cht d
fy, X.koRrk ekudk dk ykx dju dk vujk/k fd; kA
[KEc dh ekdfVx vij QlyRRrj 1c/ku e vku okyt
Bel;kvk 1j Ha foLrr ppk dh xbA

Mk- ofifv “kek] fun’kd] Hkdvui&[iec vul /ku
fun’fky ;] Bkyu ifgekpy in’k: u BHG 1frikdx;k
dk fo’okl fnyk;k fd fun’kky; Hjk fodflr BHh
uohure ik]kixfd;k dk Qke ajrfk.kk dk vk;ktu

of Horticulture and Forestry, Nauni participated in

the programme.

The recent research contributions of [CAR-DMR
in the field of strain improvement, varietal
development, biotic stress management, cultivation
technology of new mushrooms and value addition
specifics were highlighted by Dr. V.P. Sharma,
Director, ICAR-DMR. New strains of white button
mushroom, short duration cultivation technology of
shiitake mushroom, cultivation methods for monkey
head mushroom, Macrocybe, King Oyster and V.
bombycina were discussed in detail by the concerned

sclentists.

Several important issues concerned with
mushroom industry were discussed during the
interface. Entrepreneurs and farmers expressed their
views on development of viable production
technologies by utilizing the region specific agro
residues for different mushrooms. Possibilities
involved in marketing of dried and processed products

and marketing channels were also discussed in detail.

Dr. V.P Sharma, Director assured that, all the
latest technologies developed by the ICAR-DMR,

fp=- 3-8- e’k-e mRikndk o Hkdvui&[kic vul/ku fun’kky; di oKkfudk di chp vkel[k cBd di
nkjku [kEc dh ubl fodflr rduhdk 1j ppk
Fig. 3.8. Discussions held on new technologies developed by ICAR-DMR in Farmers Scientists Industry Interface

aTh
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dju gr fdlkuk d B Bk fd sk €k, xk vij
b1 vU; [kc mRiknd Hh fun’ky; di Bokvk dk
cgrj mi;kx dju d fy, ifjr gixA Mk kek u
Ul nkgjk;k fd fun’iy; Hjk vktthfodk fuokg gr
yX fdlkuk d fy, ,d 0;kogifjd m]e’lyrk d
“ioe vij cM mlfe;k d fy, dfk 0;0lk;
xfriof/k d -1 e [kc dk c<kok nu e fujirj dk;
fd;k thrk joxiA

fd Tkuk@[kEc mRikndk@m | fe ;k@cjktExk]
;okvk dk 1jke’kn Dok,

[ic dh [kr] ifk{k.k ,0 foi.ku 1 Ncfhr
fofu 1gyvk 1j Md 1k 1=k d el/;e 1
ijke’kh ok, inku dh xbA [ic di [krh rFk
17k{k.k 1 €M i’uk d mRrj njHk'k ,0 b&ey Hjk
fn, x,A 1frfnu vklru 6&8 i1’u wk,] feudk
mRrj njHkk@b&ey@i=k d el/;e 1 fn;k x;kA
foffkiu JKT;k d fd Bkuk rFk foflu egkfo Jky ;k d
Nk= legku ILRku dk nkjk fd ;k ftlg Hkdvui &[iec
vul/u fun’iky ;] Tkyu Hjk nh thu okyh foftkiu
Ifo/kvk vikj Bokvk d ckj e fusfer -i 1 Hf{lir
thudkjh nh xbA

Solan will be shared with the farmers for conducting
on farm trials and this would motivate other
mushroom growers to make best use of the services
of directorate. He also restated that, the DMR shall
continue to work for the promotion of mushroom
cultivation as a viable entrepreneurship for small and
marginal farmers and as a means of agri business

activity for the large entrepreneurs.

Advisory Service to Farmers/ Mushroom Growers/

Businessman/ Unemployed Youth

Advisory services through postal extension letters
on various aspects of mushroom cultivation, training
programmes 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 ICAR-DMR, Solan.
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4.

vi[ky Hkjrh; Beflor [kkc vul/ku 1fj;ktuk dun
AICRPM Centres

n’k d foflklu df'k tyok; {k=k e [ktc
vul/u fun’fky; rik bld dink }jk fodfllir
dh xb ikJkixfd;k dk 1ji{k.k dju vkj mudk
ilkj dju rFk Bk gh oreku dfk 1.kyh d
HF& IR Ty d dfk d -1 e [kc dk ipfyr
djud mnn’; 1 fnukd 01-04-1983 dk NBh 1po'ih;
;ktuk d onkjku vi[ky Hkjrh; Beflor [kEc
vulu ifj;keuk dk ik fd sk x;k FkA bl dk
e[;ky; [kc vul/ku fun’ky;] Rkyu ifgekpy
I’k e jIk x;k FKA fun’kd] Hkdvui&[kec
vul/ku fun’ky; gk ifj;ktuk Telo;d d -
e Hh dk; fd;k thrk gA vi[ky Hkjrh; leflor
[iEc vul/ku ifj;ktuk d vikn’kk e mlur [Kc
fdLel@ 0 dj fdLel] Qly mRiknu] Qly Bj{k.k
mik;k ,0 QlyiRrj 1k]kixdh 1 €M df'k jhfr;k
dk Telo; djuk vkj cg LFkfud 1jdk.k dh fuxjkuh
djuk g feudk mnn”; n’k e [kEc dk mRiknu]
mRakndrk vkj mi;kixrk dk c<kuk gA

gtk e] vifky Higrh; Beflor [iEc B/j
ifj ;keuk dk dy Nt dink d BkFk ikgHk fd 5k x;k
FRA ckjgoh 1po'h; ;ktuk d nkjku] b1 1fj;kEuk
e X;kjg u, Reflor dink vkj uk Bg;kxh dunk dk
“Kfey fd;k x5k vkj Qthckn din dk gVk fn;k
X;kA oreku e] vf[ky Hkjri; HBeflor [ktc
vul/fku ifj;keuk d virxr dy 24 leflor din
rrk 9 Bg;kxh din dk;jr g thfd bl idkj gi&

leflor din

1 mhrj ioh iorh; {i= d fy, Hidvui dk
vulMu ifj 1] chjkikut

2ol {= d fy, Hkdvui dk vulAu ifjlj
vul/iu din] jiph

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

of mushroom in the country.

Initially, the All India Coordinated Mushroom
Improvement Project started with six centres. During
the 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, with
its head quarters at ICAR-DMR, Solan which are
listed below.

Coordinating Centres

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

ICAR-Research Complex for Eastern Region
Research Centre, Ranchi.
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3 1tke dfk fo’ofo [ ky ;] yifk;kuk
4 rfey ukM df' fo’ofoky;] dk;EcVj

5 ek 1r dfk o k] kxdh fo’ofo | ky ;] Truxj

6 dfkegifo]ky;] egiRek Qy dfk fo’ofo Jky;]
1.k

7~ bfinjk xk/h df* fo’ofo Jky;] jk;ij

8  egkjk.k 1rki df'k ,o 1k]kixdh fo’ofo Jky ;]
mn;ij

9 df egkfo]ky;] djy df% fo’ofo]ky;]
oYyk; uh

10 pkkjh pj-k flg ofj;k.k dfk fo’ofo]ky;]
fg bkj

11 vl dfk o ik]kixdh fo’ofo Jky ;] Hou’oj

12- jktUn df fo’ofo Jky ;] HeLrhij] i 0K fcgkj

13 ckxokuh ,0 okfudh egkfoJky ;] dunh; df
fo’ofo Jky ;] Tk

14 ,p,vib i ejFy &il120h ;keuk e Neflor
din d -1 e ilurt

Ig;kxh din

15 Mk okb-, I- ijekj vk]kiudh ,o0 okfudh
fo’ofo Jky ;] ukuf] Bkyu ifgekpy in’k:

1200 ;ktuk d nkjku ’kkfey u, din

leflor din

16 mRrj 1oh ior; {k= d fy, Hkdwvui dk
vul/fu 1fjlj] flfDde

17- mRrj 1oh iort; {k= d fy, Hkdvui dk

vul/fu 1fjlj] vz lkpy in’k

3. Punjab Agricultural University, Ludhiana.

4. Tamil Nadu Agricultural University,
Coimbatore.

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

6. CoA, Mahatma Phule Krishi Vidyapeeth,

Pune.
7. Indira Gandhi Krishi Vishwa Vidyalaya, Raipur.

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

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

11. Orissa University of Agriculture and
Technology, Bhubaneswar.

12.  Rajendra Agricultural University, Samastipur,

Pusa.

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

14. HAIC, Murthal — (Upgraded to Coordinating
Centre in XII Plan)

Cooperating Centres

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

New Centres Included During XII Plan
Coordinating Centres

16. ICAR- Research Complex for NEH Region,
Sikkim.

17.  ICAR- Research Complex for NEH Region,
Arunachal Pradesh.
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18 mRrj 1oh iort; {k= d fy, Hkdwvui dk 18. ICAR- Research Complex for NEH Region,
vul/Mu ifj1j] ukxky .M Nagaland.

19 mRrj 1oh iort; {k= d fy, Hkdwvui dk 19. ICAR- Research Complex for NEH Region,
vul/iu ifjj] ef.kij Manipur.

200 mRrj o 1ort; {i= d fy, Hkdvui dk 20. ICAR- Rescarch Complex for NEH Region,
vul/fu ifjlj] fetkje Mizorum.

21 mRrj fon iorh; {k: d fy’ Hkdvui dk 21. ICAR- Research Complex for NEH Region,
vul i ifj 1] f=ijk Tripura

22 fkdvui & dinh; }hlh, dfk vul ku ||.FkkU] 22. ICAR- Central Inland Agri. Res. Institute, Port
1V Cy; ] vMeku o fudkckj Blair.

25 Midvui & Hgrh; cixotun vulllu ILRM] 53 [CAR- Indian Institute of Horticultural
CXy - Research, Bangalore.

261, 1d ,piidoi] ityet] 24.  CSK HPKV, Palampur.

fg:lod din Co-operating Centres

25 Hkdvui & foodkuln iort; df% vul/ku

26 ’kj&,&d’elj df'% fokku o ik]kixdh 26. Sher-e- KastTlir Uni. of Agri. Sci. &
fo’ofo Jky ;] Jhuxj Technology, Srinagar.

27- ’kj&,&d’ehj df'k foKku o Iklkfth 27.  Sher-e- Kasmir Uni.of Agri. Sci.& Technology,
fo’ofo [ ky ;] tke Jammu.

28- vle dfk fo’ofo]ky;] tkjgtv ivHh if'V 28. Assam Agri. University, Jorhat (Confirmation
ikr dh thuh gt yet to be received).

29- |_]nkj OYka Hkb iVy df'k o Iklkfxdh 29.  Sardar Ballabh Bhai Patel Uni. Of Agri & Tech.,
fo’ofoJky;] ejB Meerut.

30-  fclku pUn dfk fo’ofo Jky ;] ukiM;k 1f’pe 30. Bidhan Chandra Krishi Vishwa Vidyalaya,
cxky Nadia, West Bengal.

31- Ijnkj dfkuxj nrotMk df' fo’ofo|ky;] 31. Sardarkrushinagar- Dantiwada Agri. Uni.,
nrokMk ivia 1f'V iklr dh tkuh gh Dantiwada (Confirmation yet to be received).

32 vipk; ,u-tr jxk dfk fo’ofo [y ;] jkttinuxj 32. Acharya NG Ranga Agri. Uni., Rajendranagar.

35 )

85




2015&16

W
b

L

g { okfkd ifronu

4
E
AR

i

5.

1di’kuk dh Bph

List of Publications

Kk 1=

vgytkor] vkik ,0 efudnu] d- 12014¢A bQDV
VvkQ dEIKLV diEiDVul] 1jQkj’ku bu dEIKLV
fQYM 1kyickl ,M okVijx fjtkbe wkQVj
dftx viu QV ckMh ;hYM wkQ (gkbV cVu
e’kze] ,xfidl fcLitfIA e’kze fjlp
23124 145&151-

fclnoh vjiMk ,0 enyk Mi 120140A BURjh ,M
U;Vkuy 1jketvl viQ e’kze QkViQkbM
dku ,DLVMVIE] e’kze fjlp 23 11h4 89 &
97-

fclnoh vjkMK ’or dey ,o ethr flg %2015%A
tkakTM LV.MMT wvkQ bfM;u e’kze ,M bV
IVMDVI] e’k-e fjlp 23 12% 2478253

eerk xIr fodkl kel Quty d- flg] jkd’k d-
pokVk ,0 fryd wvkj- ’kek 12016%A , ukfyfl |
viQ ftufvd MkbofiVh ,M LVDpj bu ,
thucd dyD’fu vkQ M Dytkoj IVkbQIfy ;e
vl L,y stex L vl ekd ] vV
feufvd fjIkfl € doi:10.1017/
S1479262116000034: 1-4.

Irt’k dekj] ohih- “kek ,0 “or dey 120150
fj0; vku bUIDV Qx T buviD’k/l fon Li’ky
bEQFEI N viu diMilIl mi ithfr] e’ e
fjlp 24 1% 1&8

f’kzJ egr’k wvgykor] vkit- ,o0 efudnu] d-
12014%A 1¥Qkby dJDVAJLVDE M bWVjiU;fj;y
VIV VEQ Vunt vikQ u’kuy Vux tkxke
viu e’kze dYVio’ku] e’kze fflp 23 ilH
99&104-

36 )

Papers in Referred Journals

Ahlawat OP and Manikandan K (2014). Effect of
compost compactness, perforation in compost
filled polybags and watering regime after casing
on fruit body yield of white button mushroom,
Agaricus bisporus. Mushroom Research 23(2):
145-151.

Bindvi Arora and Mridula D (2014). Sensory and
nutritional parameters of mushroom fortified
corn extrudates. Mushroom Research 23(1): 89-
97.

Bindvi Arora, Shwet Kamal and Manjit Singh
(2015). Proposed standards of Indian
mushrooms and its products. Mushroom
Research 23(2): 247-253.

Mamta Gupta, Vikas Sharma, Sunil K. Singh,
Rakesh K. Chahota and Tilak R. Sharma
(2016). Analysis of genetic diversity and
structure in a genebank collection of red clover
(Trifolium pratense L.) using SSR markers. Plant

doi:10.1017/

Genetic Resources.

S14792621160000 34: 1-4.
Satish Kumar, VP Sharma and Shwet Kamal (2015).

A review on Insect-fungus interactions with
special emphasis on Cordyceps spp. Mushroom
Research 24(1): 1-8.

Shirur Mahantesh, Ahlawat OP and Manikandan K
(2014). Profile
entrepreneurial attributes of trainees of National

characteristics and

Training Programme on mushroom cultivation.

Mushroom Research 23(1): 99-104.
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k= J egr’k] fkokfyxxiMk] ,u-, I- 12015%A e’k-e
exdfVx puYl ,M diT;ej fegfc;j ! ,
fdivdy ,uktyfll] ey t- ,fxd Ibul
49 124 390&393-

k= J egr’k] f kokfyxxMk] ,u-, 1] pUnxiM] ,e-t
,0 jktdekj] cht- 120156 e’k= e bVjil;fj;y
fcgfo;j ¢ MkoelIUT ,M ehejelV] bVju’kuy
tuy wvkQ ,xidYpj LVIVILVDE BkbUl
11414 61&68-

f’kzJ egr’k wvgykor] vkit- ,o0 efudnu] d-
12014%A e’k - e dutti’fu ,M 1jpfex fegfo;
bu biM;kt, LM ,elix ByDVM fjLIMIVE]
e’kze fjlp 23 124 225&231-

k= J egr’k] xxikjluk] ,u-vkj- ,o fcjknj] €, 1-
120150A Bk’ky ehfM;k ,fMD’ku ,ekx x€,VI
viQ ,xndYpjy LUl €] bVju’kuy tuy
viQ ,xndYpjy Ikbul 1111% 189&195-

Vi vzexkukFu] or dey] wkj-Mi- jk;] gkeE’k
dekj ,0 Vkj-i- frokjh 12015%A bQDV wkQ
i&ViVelVI viu fn DokfyVh viQ fn dfcuV
MkbM (gkbV cVu e’k-e i, xfjd I feLitj I 1]
e’kze fjlp 24 {1 41847

oh-ih- “kek] je’k pUn mik/;k;] *or dey] Irh’k
dekj] dyk’k fegkjh egkik=,0 et “kek 120150
djovjkbt’ku] dYvho’ku] U;fV7kuy ,M
efMfluy 1kivie vkQ dyujh bMicy e’k-e
yi.vul divil Ik; Mok 67i1% 167&
174

oh-ih- “kek] ethr fhg] b’k dekj] or dey ,o0
Jitn flg 120144 Qkbykuh ,M fOFE ; kyktth
vkQ Qyikfjfuszk Li- 4, Mytd Ih vkQ bfM;u
MEV] bVju’kuy fjlp tuy vkQ upjy
;M ,IykbM Bkbull - 204% 1817-

Shirur Mahantesh, Shivalingegowda NS (2015).
Mushroom Marketing Channels and Consumer
Behaviour: A Critical Analysis, Mysore Journal
of Agricultural Sciences 49 (2): 390-393.

Shirur Mahantesh, Shivalingegowda NS,
Chandregowda M]J, Rajkumar BJ (2015).
Mushroom entrepreneurial behaviour:
Dimensions and measurement. International

Journal of Agriculture and Statistical Sciences
11(1): 61-68.

Shirur Mahantesh, Ahlawat OP and Manikandan K
(2014). Mushroom consumption and
purchasing behavior in India: A study among

selected respondents. Mushroom Research
23(2): 225-231.

Shirur Mahantesh, Gangadharappa NR, Biradar GS
(2015) Social media addiction among graduates
of agricultural sciences. International Journal

of Agriculture and Statistical Sciences
11(1):189-195.

T Arumuganathan, Shwet Kamal, RD Rai, Rajesh
Kumar and RP Tewari (2015). Effect of
pretreatments on the quality of the cabinet-dried

white button mushroom (Agaricus bisporus).

Mushroom Research 24(1): 41-47.

VP Sharma, Ramesh Chandra Upadhyay, Shwet
Kamal, Satish Kumar, Kailash Bihari Mohapatra
and Manju Sharma (2015). Characterization,
cultivation, nutritional and medicinal properties

of culinary edible mushroom Lentinus conatus.

Sydowia 67(1): 167-174.

VP Sharma, Manjit Singh, Satish Kumar, Shwet
Kamal and Rajender Singh (2014). Phylogeny
and physiology of Phellorinia spp: a delicacy of
Indian desert. International Research Journal
of Natural and Applied Science 2(4): 1-17.
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or-ik- ’kekl Brn’k dekj ,0 ’or dey 42015%A
diajuyl M dkajhuidt 1 vxtlo deifvvj
VkQ cVu e’kzu Mfjx juh Bitu dYVho’kul
bVju’kuy fjlp tuy wvkQ upjy ,M
,IykbM Bkbull  2/3% 155&163-

orif- “keX] *or dey] vkj-It mik/;k;] B’k dekj]
,1-d- IU;ky ,0 ettr fllg 12015%A VD Rkukef]
Qkbyktul] dYVho’ku ,M ck;kykftdy
,DVifovit vkQ yr.Vul Li- Qke vMelu
M fudkekj viby M1 ibiM; k] beljVll tuy
viQ OM ,M ,xhdYpj 27 it 5708576

or-ik- ’kek] ’or dey ,o I’k dekj %2014%A
LETYIQkbM  jkbcklkey Mh,u, fjfLVD ku
LUy ELD M ViciV]h tkbej cLM wij, ihMh §
;tQy frufvd ekdj Qkj ekodkijklkbv

MkbXukiLVD T bu bMicy e’k-e] ek-e fjlp

23 121 211&217-

oh-ih- kek] ethr fhg] jkt dekj] Bri’k dekj] *or
dey ,0 et ’kek 12014%A bQDV wkQ Liku V
Liku eYVhlyhd’ku wku 1kMDVhfoVh wkQ
xidl feLitjl e’k - e fjlp 23 114 17&20-

or-ik- ’kek] ’or dey ,o I’k dekj %2014%A
elY;dyj djDVjkbt’ku] ,DLVK lyyj ,thbe
1Qkoy ,M ;0YM vkl M; V DyMiciVibe
viblkyVIE , 1L, VM fon dkc oc MifEt
VkQ bMicy e’kze] TkbMkfok 167# 65&74-

lEeyu@ Iixk'Bh e ILrr i=

fclnoh vjkvk 120154A iikfy Ih bEIDV Qkj QM ID;fjVh
VXLV DykbeV pt] 11oh t-d- foKku dkx 1]
inih 342-

fclnoh vjkMk “or dey] ,y-vkj- jk.kk ,0 ofilk
“kek 420168 akI N vilVhelbt’ku vkQ jMi V
dd Qktu e’kze fVDdn [K] foKku ,o

VP Sharma, Satish Kumar and Shwet Kamal (2015).
Coprinellus and Coprinopsis: aggressive
competitor of button mushroom during rainy
season cultivation. International Research
Journal of Natural and Applied Sciences
2(3):155-163.

VP Sharma, Shwet Kamal, RC Upadhyay, Satish
Kumar, S K Sanyal and Manjit Singh (2015).
Taxonomy, phylogeny, cultivation and
biological activities of Lentinus sp from
Andaman & Nicobar Islands (India). Emirates
Journal of Food and Agriculture 27 (7):570-
576.

VP Sharma, Shwet Kamal and Satish Kumar (2014).
Amplified ribosomal DNA restriction analysis
and arbitrary primer based RAPD: useful genetic
marker for mycoparasite diagnostics in edible
mushroom Mushroom Research 23(2): 211-
217.

VP Sharma, Manjit Singh, Raj Kumar, Satish Kumar,
Shwet Kamal and Manju Sharma (2014). Effect
of spawn to spawn multiplication on

productivity of Agaricus bisporus Mushroom
Research 23 (1): 17-20.

VP Sharma, Shwet Kamal and Satish Kumar (2014).
Molecular characterization, extracellular enzyme
profile and yield loss due to Cladobotryum

isolates associated with cob web disease of edible

mushroom Sydowia (67): 65-74.
Papers presented in seminar / symposia

Bindvi Arora (2015). Policy impact for food security
against climate change. 11% JK Science Congress

held on 12-14™ October, 2015. pp 342.

Bindvi Arora, Shwet Kamal, L R Rana and V P
Sharma (2016). Process optimization of ready
to cook frozen mushroom tikki. Proceedings

of National Conference on Advances in Food
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ik]kixdh e ixfr ij vi;ker jk'vh; 1keyu
dk dk;ofr 1% 199&205-

Vkj-I- mik/;k; 0 VKLRk f=1kBh 12015% bQDV
VkQ bu&vixfud dendYl viu ,DLVk Byyj
fyXutukykbfvd ,€kbEl vkQ buMhthfu; I
okoYM Qyrefyur Lillhe- vib, l,e, 1 dk
vrijk'Vhi; Iteyué&2016-

Vkj-Bh- mik/ ;k; 120158 ck;k&Mkbof BVh viQ okbYM
bMicy e’kze wkQ biM;k Qkj nvj U;fV kuy]
efMfluy ,M bMiLV;y ,Iyhd’WIA ikni]
Jixtudk ,0 vietu fo'k; 1j vk;kitr NB
vrjk'Vi; Iteyu e vx.k 0;k[ ;kuA

Vij-I- mik/;k; 12015%A Ldki wkQ okbYM Qy’k
Qxi Qkj MkeLvhd’ku] U;VAL;fvdYl M
bMiLV;y , Iyhd’WIA fnukd 10 vDrcj] 2015
dk xkok e vk;kier ,f’k;u ekbdkykftdy
dixl e 1ij iLrfrdj.kA

okb- xkre] ,u vkbVh cLM bVjfDVo fILVe Qkj
e’kze LVdgYMIA fnukd 21&23 viy] 2015
dk ;,p,Q] ukul] Tkyu e ikkf.kd Fj{k ,0
LolLF; d fy, vikfud df* ik]kixfd;k fo';
1j Vk;kEr ji'vh; IxKBh e iLlrfrdj.kA

okb xkre & bVjuv ,t ,u vYVjuiVo Qkj
ikiyjkbfex ,M etdfVx e’k= eA fnukd 28&29
flrEcy] 2015 dk ;,p, Q] ukun] Tkyu e *1kni
LokLF; ic/ku gr IE;d nf'vdk.k* fo'%k; 1j
ViGkEr ji'Vh; IXKBh e ilrfrdj.kA

ykdfi; yi[k

;oK xkre 4 foVkfeu Mh dh ikflr d fy, [k;
e’k-e] “kiyun lekpkj 10&16 fhrEcj] 2015-

Science and Technology held on 16* — 17®
March, 2016. pp.199-205.

RC Upadhyay and Astha Tripathi (2015). Effect of
inorganic chemicals on extracellular ligninolytic
enzymes of indigenous wild Flammulina

species. International Conference of ISMS-
2016.

RC Upadhyay (2015). Biodiversity of wild edible
mushrooms of India for their nutritional,
medicinal and industrial applications. Lead
Lecture for 6™ International Conference of
Plants, Pathogens and People held on 234-27®
February, 2016.

RC Upadhyay (2015). Scope of wild fleshy fungi
for domestication, nutraceuticals and industrial
applications. Paper presented in the Asian
Mycological Congress, Goa on 10" Oct, 2015.

Y Gautam (2015) An IT based Interactive System
for Mushroom Stakeholders. In National
Symposium on Modern Agro-Technologies for
Nutritional Security and Health (MANUS)
held on 21+ -23" April, 2015 at UHF, Nauni,

Solan.

Y Gautam (2015). Internet as an alternative for
popularizing and marketing mushrooms. In
National Symposium on “Holistic Approaches
for Plant Health Management” held on 28 -
29 September 2015 at UHE Nauni ,Solan.

Popular article

Y Gautam. Vitamin D ki prapti ke liye khayen
mushroom. Shoolini Samachar 10-16"
September 2015.
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vuekinr pky vull/ku 1fj ;ktuk,!
Approved On-Going Research Projects
ILFku  ki'kd vul/kudrk vFkok vio'kd vof/k@fVIi .k
dkM
Institute  Title Researchers Period/
Code Remarks
1 [KEc dk vkuof’kd mlu;u Mk wkj-Bh- mik/;k;] ifjskeuk v/;{k viy] 2015 1
ekp] 2018
i) cVu [kc Mk “or dey] 1/ku vio'kd
1Jh eerk xIri] 1g 1/ku vio'kd
Mk Bri’k dekj] Ig 1/kku vio'kd
i) Vk,LV]j [kc Mk vkj-Ib- mik/;k;]  1/ku wvio'kd
Mk BYokdekj] vkj- Bg i/kku vio'kd
iiiy TVky [kEc Mk vkih- vgykor] 1/ku viokd
Mk “’or dey| lg i/kku viod
iv) F’kVkd [KEc Mk- of-1h- kek] 1/kku wlo'kd
1Jh eerk xIri] 1g 1/ku vio'kd
v) Hfydt efix 1.Jh eerk xirk] 1/ku vio'kd
M “or dey] Ig i/lku viokd
Mk ;kx’k xkre] Bg i/kku wiokd
1 Genetic Improvement of Mushrooms Dr. R.C. Upadhyay, Project Leader April, 2015 to
March, 2018

i) Button Mushroom

if) Oyster Mushroom
iii) Paddy Straw Mushroom
iv) Shiitake Mushroom

V) Linkage Mapping

Dr.Shwet Kamal, PI
Ms.Mamta Gupta, Co-PI
Dr. Satish Kumar, Co-PI
Dr.R.C. Upadhyay, PI

Dr. Anupam Barah, Co-PI
Dr.O.P. Ahlawat, PI

Dr. Shwet Kamal, Co-PI
Dr. V.P. Sharma, PI

Ms. Mamta Gupta, Co-PI
Ms. Mamta Gupta, Pl
Dr. Shwet Kamal, Co-PI
Dr. Yogesh Gautam, Co-PI
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ILFku  “ki'kd vu l/kudrk vFkok vio'kd vofk@fVii.kn
dkM
Institute  Title Researchers Period/
Code Remarks
2-d- fofflu 1dkj d [iEc d fy, 1K/ Mk- of-1h- *kek] 1fj;kEuk v/;{k viy] 2015 1
Qley’ku ekp] 2018
i) [Ec dh [krh d fy, ikWKj Qey’ku Mk viih vgykor] 1/ku vio'kd
vij cvu [iEc d vof’k'V [iEc ik ok Me 1/j dekj] ,] 1g ifku vio'd
mi ;kx M- B’k dekj] Bg i/ku viokd
iy f’kvd [kc d fy, O;kolkf;d Lrj 1j Mk Doy dekj] ,-] 1/ku viokd
mRiknu 1k kixdh dk fodkl Mk Bri’k dekj] Bg i/ku vio'kd
2.a) Substrate formulation for different Dr. V.P. Sharma, Project Leader April, 2015 to
mushrooms March, 2018
i) Substrate formulation for mushroom Dr. O.P. Ahlawat, PI
cultivation and utilization of spent Mr. Sudheer Kumar A, Co-PlI
mushroom substrate (Button Mushroom) Dr. Satish Kumar, Co-PI
if) Development of commercial scale Mr. Sudheer Kumar A, PI
production technology for shiitake Dr. Satish Kumar, Co-PI
mushroom.
3 [IEc d divk&uk“kithok Vij jixk d Mk I’k dekj] i/u viokd viy] 2015 1
ic/ku gr i;koj.k vudy lefdr Mk- ol “kek] Ig 1/ku wvlo'kd ekp] 2018
ik kixdh dk fodkl 13 eerk xIrk] Ig 1/ku vio'kd
Mk ;kx’k xkre] Ig 1/ku vio'kd
3 Development of eco-friendly integrated Dr. Satish Kumar, Pl April, 2015 to
technology for management of mushroom Dr. V.P. Sharma, Co-PI March, 2018
insect-pests and diseases Ms. Mamta Gupta, Co-PI
Dr. Yogesh Gautam, Co-PI
4 Hkdvui&[kc vul/ku fun’iky; dh Mk- egUr’k k- j] 1/ku vio'kd fnlEcj] 2015 1
ekudhdr 1k]kixfd;k vkj ub fdLek d M- of-if- “kek] g i1/kku vio'kd uokcj] 2017
Viu& Qke 1jhfk.k Mk wij-Ih mik/;k;] g i/ku vio'kd
Mk viih- vgykor] 1g i/ku vio'kd
Mk Iri’k dekj] 1g iMu viokd
Mk *or dey] Ig i/lu vio'kd
4 On farm trials of standardized technologies  Dr. Mahantesh Shirur, PI December, 2015t0
and new varieties of ICAR-DMR Dr. V.P. Sharma, Co-PI November, 2017
Dr. R.C. Upadhyay, Co-PI
Dr. O.P. Ahlawat, Co-PI
Dr. Satish Kumar, Co-PI
Dr. Shwet Kamal, Co-PI
5 foffllu 1dkj d [kEc rFk mudh vifFkd Mk ;kx’k xkre] 1/ku vio'kd viy] 2015 |
0;ogk;rk d fy, oc Vildjr eiM;y dk Mk eglr’k k= 3] g 1/ku vlo'kd ekp] 2018
Ipuk 1y[ku ,o fodkl
5 Information documentation and develop- Dr. Yogesh Gautam, PI April, 2015 to
ment of web based modules for different Dr. Mahantesh Shirur, Co-PlI March, 2018

mushrooms and their economic viability.
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ckg; foRr mkf'kr ifj;ktuk, b
Externally Funded Projects

ifj ;ktuk dk “k'kd ifj;ktuk d ifj;ktuk dh  vofk@ foRrh;
1/kku vlo'kd vuekfur ykxr fVIi.k , EUlh
housh
Title of the Project PI of the Project Tentative cost Period/ Funding
of the Project Remarks Agency
1- *fetdje dh [lkc to&fofokrk ok yilo.lu Me VG-I ik i; 7297 Wik 21032013 1o &
Vij mi i “kid I nRrj o d fy, to 1 20032016 ik]ifxah
Ik]ifxdh forkx iDBTH dk fVofux  dk;@de forx]
ub Yy
1. DBT’s Twinning Programme for the NE titled Dr.R.C.Upadhyay Rs. 72.97 lakhs 21.03.2013to  DBT,New
“Characterization and Utilization of Mushrooms 20.03.2016 Delhi
biodiversity of Mizoram”
2 *=ijk d N ol; [kc oh igpi] ifr&M{etio] *> Mk Vij-Ik mil/sk; zi; 2835 Wik 01042014  to &
ir&vDIhdiyd rAk ikif.kd Ipdid d TiF TiF I 31122016 k] ifxch
[t d euchdj .k ij V/; ;u forkx]
ub Yy
2."Studies on identification, antimicrobial, antioxidant  Dr. R.C. Upadhyay Rs. 28.35 lakhs 01.04.2014t0  DBT, New
and nutritional index as well as standardization of 31.12.2016 Delhi
cultivation of some wild mushrooms of Tripura”
3 fulkun v&; vig mit d fy, ofvofj; i ofvofl ;& Me kil vgylor -5 2252 ik 01:09-2013 , Tbwvijci
u vky [Eck dk vidyu ,0 viuokd 1fjpkyu 1 31082016 foKlu ,0
ik ifxah
fotiox]
ub Yyt
3. Assessment and genetic manipulation of Dr. O.P. Ahlawat Rs. 22.52 lakhs 01.09.2013t0  SERB,
Volvariella volvacea (paddy straw mushroom) for 31.08.2016 DST, New
shelflife and yield Delhi
o)
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ijle’li rikk Byigdkj Dok,

Consultancy and Advisory Services

Hkdvui&[iEc vul/ku fun’kky; Fkjk o'k
201582016 d nkjku futufyffkr [iEc bdib;k dk
rdundi&viFd THIO; ri fj kv ivib, Qwigh r;kj dju
vij [IEc di [krh 1j 1jke’k Dok, inku dh xbA

1 Jterh Vil Bkdj 1Ruh Jh peu yky] xio o
Mid%j ¢ ckly] rglly ,o0 feyk & Hkyy
fgekpy 1n’k

2~ Jh fode Meku bi= Jh je’k pin] xio dlkij)
Mkd%j & vyhij] rglhy cjkjk] fEyk & vEckyk]
ofy s k.

3 Jh geitk Meku] xko o Mkd%j cjeluk] rgllty o
feyk i feykl i) fgekpy 1n’k

4- Jhenu yky ’kek Ti= Jh 1ju uln *kel] xko o
Mkd%j b eglnk ckx] rglhy & iPNkn] fEyA]
fljelj] fgelpy In’k

5 Jndey d'.k ity 1i= Jh dnu yky ikr] xio
ticj) Md%j ¢ nxkig] rglhy | BUui fEyk &
’keyk| fgekpy 1n’k

6 Jh niid uxi] xko & Féuk] Md%j & MkBK] rglhy
i Jkelj C’lj] fEyk b PPkeyd] foekpy 1nk

7- Jterh dey’k Bkdj 1Run Jh jke dekj] xio o
Mkd%j & Mkjh rglhy o feyk | Pleyd] fg-i-

8 Jbert 1fo=k noh 1Run Jh IR;k flg) xi0 & Jkunak[k]
Mkd%j & HfuskokyK rgllty & fid’] ngjknu]
mRr jk[M

9 Jnikgl jre 1i= 3 ryk Jke] xko t peV Hjhp]
Mkd%j & fnviBl] rglity o feyk & Bkyu & 173
211] fgekpy 1N’k

100 Jn dgj flg Fi= Jb 1e nkl] xio b pkdi]

Mkd%j & viYol] rglty ¢ viul] feyk b dYy]
fgekpy 1n’k

1- Jn ud flg Hi= Jn &r jke] xio & Bji]

Mkd%j § nx<] viun fEyk b dYy] fgekpy In’k

12- Jh It; delj bi= Jh yk;d jke] xko o

Mkd?%j ¢ ckl'y] rglity o feykt Bkyu] fgekpy
in’k

13 Jh vep’k dekj ;kno] xko o Mkd%j ¢ e>loyr]

rglhy  cYyHx<] Qjfnkckn] gfj ;k.k
14 Jh o jMMh HiLdj] vi@,u] 36@15&3] fpluk
pkd] dMIiK vilk In*k & 516 002

Consultancy was provided to the following
mushroom units in the form of preparation of
Techno-Economic Feasibility Reports (TEFR) and
advice on mushroom cultivation during the year

2015-2016.

1. Mirs. Asha Thakur, W/o Sh. Chaman Lal, VPO
Basal, Tehsil & Distt. Solan (HP).

2. Mr. Vikram Dhiman S/o Sh. Ramesh Chand,
Village Kansapur, PO Alipur, Tehsil Barara, Distt.
Ambala (Haryana).

3. Mr. Hemprabh Dhiman, VPO Barmana, Tehsil
& Distt. Bilaspur (HP)

4. Mr. Madan Lal Sharma, S/o Sh. Puran Nand
Sharma, VPO Mehando Bagh, Tehsil Pachhad,
Distt. Sirmour (HP).

5. Mr. Kamal Krishan Pal, S/o Sh. Kundal Lal Pal,
Village Jubber, PO Durgapur, Tehsil Sunni, Distt.
Shimla (HP).

6. Mr. Deepak Negi, Village Thana, PO Dansa,
Tehsil Rampur Bushar, Distt. Shimla (HP)

7. Mrs. Kamlesh Thakur, W/o Sh. Ram Kumar,
VPO Dhari, Tehsil & Distt. Shimla (HP).

8. Mirs. Pavitra Devi W/o Sh. Satya Singh, Village
Ranipokhi, PO Bhaniawala, Tehsil Rishikesh,
Dehradun (UK)

9. Mr. Paras Ram S/o Sh. Tula Ram, Village Chamat
Bhareach, PO Deothi, Tehsil & Distt. Solan
(HP) — 173211.

10. Mr. Kehr Singh S/o Sh. Prem Dass, Village
Chowki, PO Olwa, Tehsil Aani, Distt. Kullu
(HP).

11. Mr. Nok Singh S/o Sh. Jagat Ram, Village
Seri, PO Degarh, Aani, Distt. Kullu (HP).

12.  Mr. Sanjay Kumar S/o Sh. Laiq Ram, VPO
Basal, Tehsil & Distt. Solan (HP).

13.  Mr. Amresh Kumar Yadav, VPO Manjhawali,
Tehsil Ballabhgarh, Faridabad (Haryana).

14.  Mr. V. Reddy Bhaskar, O/N, 36/15-3, Chinna
Chowk, Kadapa, AP - 516002.
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15 Jh dnu yky ’kek Bi= Jh thye jke] xlo o 15.  Mr. Kundan Lal Sharma S/o Sh. Jalam Ram,
Mkd%j ¢ ult] rglhy | dlkx] fEyk | eMi] fg- VPO Nanj, Tehsil Karsog, Distt. Mandi (HP).
I 16. Mrs. Sunita Devi, W/o Sh. Anil Kumar, VPO
16 Jhern RBuhrk noh 1Run Jh viuy dekj] xko o Pragpur, Tehsil Dehra, Distt. Kangra—177107.
Mkd%j b ikxij] I’gl i nggk feyk dicvk & 17.  Mr. Harved, Village Daraudi, Post Gaisinghpur,
177 107] fgekpy in k Farrukhabad (UP) —209602.
17- Jhgjon] o i an\A] Mkd’)kj i xflgij] Q: [en 18. Ms. Ranju Ruegy, Near Security Training
& 209 602] mRrJ in’k Centre, Milan More, PO Champasari, Siliguri,
18 d jt -xij Ijfi iKk.k din d fudV] feyu Distt. Darjeeling (WB).
ekj] Mk & pErkBkjh flynxvi] fEyk b niftfyx] 19. Mr. Paras Ram, Village Chamat Bhareah, PO
if’pe cxty Deothi, Solan (HP).
19 Ikylk{: kE] ko ‘JkpeV Hkjhg] Mkd & fviBI| 20. Mr. Saikiran Burma, # 5-43, Jeedimatla
uj fgetpy In Vilalge, Medchal Road, Hyderabad, Ran
2 31 ibidj | cel] 5843] tinteryi xio ehNy Reddy Disc Teangana 500067,
JM gnjicin] feyk b jxk jMMh & 500 067] 21. Mr. Epari Bulu Rao, M/s. ]J.P. Mushroom
ryxiuk Farm, Chatrapur, Distt. Ganjam, Odisha.
21 Jh bikjh Cy jlo] ell tik e’fze Qle] 22. M. Vijay Pal Singh S/o Sh. Ami Lal, Village
N rJ lJ] fty Xte] VM Kk Motla Khurd, PO Motla Kalan, Distt. Rewari
22- Jh fot; ky flg li= Jh ve yky_] X0 4 (Haryana) - 123411.
]_2\?2]_]I_:]kn(\:]]fj[v|'k " ekVyk dyk] ftyk { fJOth & 23.  Mr. Rahul Marghade, 41/B, Housing Board
i Jsh- Colony, North Chakradhar Nagar, Near
23 I jlgy e_J?kM]_41@Ch]_ gimfx ciM dkkah] Stadium, Distt. Raigarh, Chattisgarh —496001.
Uka p@/kj UXJ] LviM;e d fUdV] ftyk / 24.  Ms. Jyoti Thakur, New Kather, Near Central
2 Jlk:])h(flllk\flrrh IBE(CTJ-]&U 493[%)]1 v |va 0 j Ware House, PO Chambaghat, Solan (HP) —
’ ’ ’ 173213. (Two Nos.).
?I:‘rlTll(l]Vr’\{lkk(:; Ui:E)IE/Ck?ka] ltyu & 173 213] foepy 25.  Mr. Shiv Kumar S/o0 Sh. Puran Chand, Village
! L> 2__ . Kothon, PO Brewery, Solan (HP).
2 %J(h)(f)ji?]? ijk)e/kfj ] If(;(;k[;).])h/ I#I’llj’kp n] xio digiu] Md 26. Mrs. Shweta Grover, W/o Mr. Mohit Sood,
% Jer "ort xioj ifur Jh efgr In] 1ib clyiu] B Vil Dehrenal, Faonta Sahib
' caj 1hviBk Bifgc] feyk s fljelj & ' :
i(7k(§ %%gj]‘okykk] TV 9 27.  Mr. H. Joseph Henry S/o R.-W.R. Henry, 191,
97 | ] gkel Py Ir!h Liz 30 Vi -vi Hospital Street, Jayankondam, Distt. Ariyalur,
- quil I01-91?: gkﬁ)_i\g/];jJ LVh\;]_t' udkldé] f‘t;//kj% Tamil Nadu - 621802.
Vil3tyj & 621 80 rfey i ™ V50 Shantbuwals, Tehil Nahan, Dise
28 Jh inhi “kek Bi= Jh vkj-vkj- “kex] ko o Mkd Sirmour (HP) ’ ’ '
| iEdoky] rglhy ' ug] ftyk  fhiey] g 29. Mr [;linesh Sharma S/o Sh. Ved Parkash
29 Jh u’k ek Bi= Jn on idk “lef ediu " Sharma, House No.542, VPO Raipur Rani,
l.’IECJ 542] Xio 0 Mkd?_kj_ Fyks g g fEyk S Distt. Panchkula (Haryana) — 134204.
Ipdyt & 134 204 gfyskle 30.  Mr. Hari Kisan Sharma S/o Sh. Faquir Chand
30 ‘]h ng fd’ku kek Bi= Jn QdJ pUn kek] xio Sharma, Village Plassi Kalan, Tehsil Nalagarh,
i l)k/“h Qyt] rgliy & ukyix<] feyk b Tryul Distt. Solan (HP).
gepy 1 31. M/s. KK. Mushroom Farm, VPO Dughilag,
3L eII d-d- f&ﬁk ekoe] xko o A(A)Z?]?kj My, xa Tehsil & Distt. Kullu (HP) — 175102.
Y 0 Yy & 175 102] fgekpy In 32. Mr. Rishabh Sahewal S/o Sh. Sudesh Sahewal,
32- Jh fj’ka Tighoky |i= Jn In’k Righoky] 61] #61, Ward No.7, Mungarian Mohalla, Kaithad
oM uEcj 7] ettfj;u elgYyk] dFM jiM] 1gok] Road, Pehewa, Distt. Kurukshetra (Haryana).
feyk d={=] gfj; kK ink uEcyt (Two Nos.)
04 )
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33 Jhviuz) dej cio Jh *kdj yrt] fexgij 33.  Mr. Anirudh Kumar C/o Sh. Shankar lodge,
ich LW d ikl ck; ikl jiM] 1Vuk & 800 Bigrahpur (Near Bus Stand), Bye Pass Road,
001] fcgkj Patna — 800 001 (Bihar).
4 Jquel 1= 3 o flg xo flg)hctj 4. M HanumanSioSh.Kam Sgh.Vilge it
b yigkul] fEyk ¢ fjokMi gfj ,k Kk & 123 411 PO Lohana, Distt. Rewari, Haryana— 123411.
K | dey fd’ij iky Fi= Jh dnu yky ikr] 35. Mr Kamal Kishore Pal, S/o Sh. Kurlldal La}l
xio t tci ] Mkd?kj Nk J] rg' |UUh] Pa!‘l, Vlllage]ubber, PO Durgapur, Tehsil Sunni,
feyk ! f’keyk & 171 007) fgekpy in’k Distt. Shimla (HP) - 171007.
% Indfiy flg HEj;i el 1 dufjx Qkel iM; 11 36. Mr. Kapil Singh Bhuga,_M/s. Kanrig Farmers
dEiun Ty dijikjVv dk;ky; 62@2] jkuh eMh Producer. Comp:ilnylelte'd, Corp. Qfﬁce 62/
Inj] fEyk§ e afgekpy in’ke & 175 001 ?}Is)ggalm Mandi Sadar, Distt. Mandi (HP) —
37 I plnthr ;kno Bi= Jh ctukF ;knoj xko § L N
rjkIVK M  diBrjo] cMidio] Fiey |t ok 37. Mr. Chanderjit Yadav 5/9 Sh. Baijnath Ya(hiav,
PP, Village Trasada, PO Kathirav, Badagaon, Distt.
& 221 207) mRrj in’k v { (UP) - 221207
3% ‘I]Eyl f]pfu T(I: ‘?h ,-T(: I jie] xio ! jeu] fEyk s 38. N?rr.agl:z;lin S/O_Sh. Jeet I.lam Village Rabon
u] fgekpy in ’ ’
® 0 iy el ro 6 WOV Unigl, M Tacs Age
Clo xs dE;u ik fy] ifle ry . -
oyt ] Pajinu & 248 001) ke Limited, 1 Floor, 81, Nl Rosd
40 3 vjfoln d- TroYyt Id eldfvx] I-c fox Dehradun — 248001 (UK), ’
ixiniojf] QyV u- 83@8ok ry] dYir: fjoj 40. M. Aravinda K. Satavalli, Sak Marketing, I-C
;glzjl\{l(']'VVde 1oy & 410 206] 1r-tyk Jk;X<] Wing (Godavari), Flat No.83/8™" Floor,
) ) ) Kalpataru River Side, Takka, Panvel 4102006,
41 Jh fot; flg bi= Jh ck jke] xio o Mkd?k] Distt. Raigad (Maharashtra).
POkk euy] krgl b Ixkg) feyk b fljek) 41.  Mr. Vijay Singh S/o Sh. Budh Ram, Village
gexpy 1 & PO Deva Manal, Tehsil Sangrah, Distt.
2 Mt dej vi= 3 g jiel xo | ulg Sirmour (LIP).
Mkdj ¢ VECKW rglhy b Ukjk; Ix<] fEyk b 42.  Mr. Neeraj Kumar S/o Sh. Singh Ram, Village
VECkyk & 134 203] gfj ; Nanhera, PO Ambali, Tehsil Naraingarh, Distt.
43 Jh 1ou dekj] fdlku e’k: e Qke] xio { nknij Ambala (Haryana) — 134203.
luk] Mkdj & yMi] fEyk 5 eukuxj fgfj 5 ke 43.  Mr. Pawan Kumar, Kisan Mushroom Farm,
44 3 or I Hrku] Hrku fuokl] VkIQlej flevh Village Dadupur (Saini), PO Ledi, Distt.
il d 1udV] 1] Tl Gepy i Yamunanagar (Haryana).
45 Jh plnj xkiky Hriu 1= |_0 Jh no dju] xio 44. Mr. V.C. Bhetan, Bhetan Niwas, Near
b yEch /kkj i<yt M%) b Tthyl] fleyl] ;flf?lljl)sformer Cemetry Road, Sanjauli, Shimla
fgelpy in’k -
46 g J?%/ pUn] Xio b vin’k uxj] Mid%j | i=;ky] 45. Mr. Chanfier Gopal Bhetan S/o Late Sh. Dev
rgl | uinu] fyk | geljij) fgekpy in’k faran, Village %g;)bl Dhar (Dhalli), PO
: i | anjauli, Shimla .
ol rg :Ot ! Il%leH(M l]gt]y)k(k? ?la/lgkj kJ&] f%h%?g 46. Mr. Rattan Chand, Village Adarash Nagar, PO
%fg-i-‘/z Putryal, Tehsil Naudan, Distt. Hamirpur (HP).
] . 47.  Mr. Vijay Pal Bhandari, VPO Moginand, Tehsil
s gl?/l 'kb.kg/ldl -r']‘.kcfrk]] 5k&Mﬁ] ff_h”hg%ko 6((50] Nahan, Distc. Sirmour (HP) — 173030,
ry%JkJ ] gnjic ]JX J yk 7] 48. Mr. Saikiran Burma # 5-43, Jeedimetla Village,
. 4inj flg xo o Wicj | I rolly D e 0 vy nea Reddy
| ,e Iyl feyk § dixVk & 176 052] fgekpy 49. Mr. Bhupinder Singh, VPO Paddar, Tehsil
m k Dharamshala, Distt. Kangra (HP) - 176052.
95 )
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Jh pnu egri] xko & unu] fudV VINMV]
rglhy o feyk t Tkyu] fgekpy in’k
Jhv’ikd dekj xiri] clkgV Nyk dinf] rglhy
frvix] FEyk i FPkeyl] fgekpy 1n’k

Jert fgerk not 1Run Jh thor flg) fuokl
xio & du] Mkd%j + "iEHokyk rglhy b ughu]
feyk § fljexj] fgekpy I’k ink ckjt

Ji viuy dekj Bi= Jh gjh pln] xko |
funjl] Md%j ¢ dkykgiM] rglhy & Rnj
uxj] feyk & eMi fgelpy In’k

Jh Jke fd’ikj cgx.fk 1= I 15k yky cgx.K]
xko t dfn;ky] Mkd;j + Fikuk] FEyk ¥ ngjknu &
248 143] mRr jk[iM

Jb ine flg] xko | uA] Md%j b fviBi
rglhy o feyk i Tkyu] fgekpy in’k

Jhert 1tk pigku] xko § Mix x Bko] 1VWh x Bb]
Mkd%j b cfx;ky] fodkl [IM Fky/Aj] rglhy
dk.MBiM] feyk ¢ fVgjh x<oky & 249 132]
MR j [M

Jn ©idj glu ,- *k[K el 1 Kk ©idjglu
viny jghe] e-u- 547@1] f’kokeh dkuj] QDVh
JM] NFuxj dcuj & bNydjth & 416 129]
rkydk | grduxy] feyk | diYgkij] egkjk'Vv
Jh yry flig Bi= Jh gjno flg] xko o Mkdj
i vding] rglhy o fEyk i eginx<] gfj ;k.k
Jn flejuthr flg] xio o Mdj & M) dyA
1Vh ufj ;] fEyk & elxk & 142 041] ithc
Jh vier dekj Fi= Jh 1di’k pln] xko o
Mkd%j 5 3] rglhy & Ithuij] feyk & geljij)
ifg-1-

Jh jifcu xkre Hi= Jh *ke’kj pln Xkre] xko
0 Mdj ¢ 1txb] rglhy % Inj] feyk |
fcyklij & 174 012] fgelpy in’k

Jiert Itek d’;1] d’;e e’kze Qke] ko |
dykx] Mdj § efV;kuk rglhy | fF;kx] FEyk
i Pleyk & 171 212] fgekpy in’k

Jn jiieun flg 1i= Lo- Jn 1/;k nkll] xio §
gjoky] Mkd%j i ukxy tfj ;kye] rgllty & vEc]
feyk | Auj foelpy in’k

ell veu e’:-e iMDVI] Jh dyor flg
Li= Jh egin flg] xio & mekjk] Mkd%j & chjk]
rglhy o fyk b VEckyA] ofj sk

Jh egolj flg Bi= Jh ekx jke] xio 0 Mkdj
i dvyk rgllty o fEyk ¢ tn & 126 101
gfj kK

Jn ferdn flg Bi= Jh no Jkt Hkj ] xio &
ctiun Md?j + py] rglhy & d.MKV] FEyk
i Tkyu] fgekpy In’k

50.
51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

60.

Mr. Chandan Mehta, Village Nandon, Near
Oachghat, Tehsil & Distt. Solan (HP).

Mr. Ashok Kumar Gupta, Basahat Chaila
Kaindi, Tehsil Theog, Distt. Shimla (HP).
Mis. Himta Devi W/o Sh. Jaswant Singh, R/o Village
Koon, PO Shambhuwala, Tehsil Nahan, Distt.
Sirmour (HP). (Two Nos.)

Mr. Anil Kumar S/o Sh. Hari Chand, Village
Dhandrashi, PO Kalahod, Tehsil Sunder Nagar,
Distt. Mandi (HP).

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

Mr. Padam Singh, Village Nau, PO Deothi,
Tehsil & Distt. Solan (HP).

Mrs. Pooja Chauhan, Village Dang Gusai, Patti
Gusai, PO Bangiyal, Vikas Khand Tholdhar,
Tehsil Kandisod, Distt. Tehri Garhwal (UK) —
249132.

Mr. Zakirhusen A. Shaikh, M/s. Shaikh
Zakirusen Abdulrahim, H.No.547/1, Shivaji
Corner, Factory Road, Sathenagar Kabnoor-
Ichalkaranji-416129, Tal Hatkanangale, Distt.
Kolhapur (MS).

Mr. Lal Singh S/o Sh. Hardev Singh, V&PO
Akodar, Tehsil & Distt. Mohindergarh

(Haryana).

Mr. Simranjeet Singh, V&PO Bhinder Kalan,
Pati Nariya, Distt. Moga (Punjab) — 142041.
Mr. Amit Kumar S/o Sh. Parkash Chand,
V&PO Ree, Tehsil Sujanpur, Distt. Hamirpur

(HP).

Mr. Robin Gautam, S/o Sh. Shamsher Chand
Gautam, Village & PO Panjgai, Tehsil Sadar,
Distt. Bilaspur (HP) — 174012.

Mrs. Seema Kashyap, Kashyap Mushroom
Farm, Village Kaelong, PO Matiana, Tehsil
Theog, Distt. Shimla (HP) - 171212.

Mr. Rajinder Singh S/o Late Sh. Sandhya Dass,
Village Harwal, PO Nangal Jarialam, Tehsil
Amb, Distt. Una (HP).

M/s. Aman Mushroom Products, Mr. Kulwant
Singh S/0 Sh. Mahinder Singh, Village Ugara,
PO Bara, Tehsil & Distt. Ambala (Haryana).

Mr. Mahavir Singh, S/o Sh. Mange Ram,
Village & PO Kandela, Tehsil & Distt. Jind
(Haryana) — 126102.

Mr. Jitender Singh S/o Sh. Dev Raj Bhardwaj,
Village Banjani, PO Chail, Tehsil Kandaghat,
Distt. Solan (HP).
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67~ Jh ckk jke Bi= Jh xkiky jke] xko o Mkd%j 67. Mr. Bodh Raj S/o Sh. Gopala Ram, VPO
i xYoku] rglhy b ujij] fEyk b dixMk & 176 Golwan, Tehsil Nurpur, Distt. Kangra (HP) —
022] fgekpy 1In*k 176022.

68  Jh Mju vij-d FixeicM dicjkce ydib] bEQky 68. Mr. Doren RK, Thangmeiband Kabrabam
& 795 004] ef.kij Leikai, Imphal — 795004.

69 Jh xifoln 1lkn IkM] ell dlo le] xko 69. Mr. Govind Prasad Pandey, M/s. Kesav Farms,
1B - Mk dyf Mkd7kj ub x<ij fEyk t jiok & Village Pathruda Kala, PO Naigarhi, Distt.
486 340] e/; In’k arhu uEcjh Rewa (MP) - 486340. (Three Nos.)

70 Jh bln flg Li= Jhe’lk jke] 0§ JRrk fVCci] 70.  Mr. Inder Singh S/o Sh. Mansha Ram, Village
Mkl ¢ jk; 1j Jhut] fEyk s ipdyk & 134 204] Ratta Tibbi, PO Raipur Rani, Distt. Panchkula

k Ik (Haryana) — 134204.

71 ri ufyek Bkdj 1Ruh Jh /keln Bidj) el | 71.  Mrs. Neelima Thakur W/o Sh. Dharmendra
rlfLou e’kze Qke] 1jn’la 1kvK] , Bah vidQI Thakur, M/s. Tapaswani Mushroom Farm, At
d 1IN} Mkdj 4 HokuniVuk] fEyk b dkykgk.Mn Pardesi Pada, Backside of SP Office, PO
& 766 001] VMK Bhawanipatna, Distt. Kalahandi — 766001

72- I &Xji’k pln e[kl xko o Mkd7kj i djckjh (Odisha).
eud f1} ekx] fleyk ck; 1kl jiM) feyk § 72.  Mr. Girish Chandra Maikhuri, V&PO Karbari,
ngjknu] mRr k[ Manak Sidh Marg, Shimla Bye Pass Road,

73 Jh Mjln plgku Bi= 3 rt flg] xio § Jhuxj] Distt. Dehradun (UK).

Mkd%j ¢ wvkjxickn] rglty & giMy] fEyk § 73.  Mr. Dhirender Chauhan S/o Sh. Tej Singh,
1yoy & 121 102] ofj ;k.k Village Srinagar, PO Aurangabad, Tehsil

74 Jh ;ixin flg] xio o Md%j Wy] rgly | Hodel, Distt. Palwal (Haryana) — 121102.
d.MKV] feyk + Tkyu & 173 215] fgelpy 74. Mr. Yoginder Singh, VPO Tundal, Tehsil
in’k Kandaghat, Distt. Solan (HP) - 173215.

[N | Uj k nRr “kel] X0 § xxk; K Mkd g clxak’iex] 75.  Mr. Naresh Dutt Sharma, Village Gagayo, PO
rglhy ! Ip M) feyk b fljeky & 173 024 Bagpashog, Tehsil Pachad, Distt. Sirmour (HP)
fgekpy n’k — 173024.

76 Jh fnuk oef xio ¢ Vit Bukji] ok;k odukv] 76. Mr. Dinesh Verma, Village Anji Sunara, Via
rglhy b .MV feykt Thyu & 173 234) fg-i- Vaknaghat, Tehsil Kandaghat, Distt. Solan

7. Jh fultlece jifyini ulyy ciii;] foVuk (HD) - 173234,
1uof bEQky 1oh ef.kij & 795 008] , IMhIN 77.  Mr. Ninjombam Rolindro Neilei Bashikhoy,
c’ifig d fudv Kitna Panuvy, Imphal East Manipur — 795008,

78 130 itk WM 1@9 eDleyj iF] uiu Near SDC Bashikhor.
dEiuh gimflx dkykul] nxkij 1if’pe cxkyt & 78.  Ms. Pooja Bhattad, 1/9 Maxmullar Path, Non
713 216 Company Housing Colony, Durgapur (W.B.)

79 1.0 dkeuk oek 1Ruh Jh jkE oel] xko o Mkd%j - 713216. .

V> rglhy ¢ d.MOKV] feykt Tkyu & 173 79. Ms.' Kamng Verma W/o Sh.. Raj Verma, VPO
217] fgekpy in’k ]1};2;’1;6}1811 Kandaghat, Distt. Solan (HP) -

& J Uhj-t i Bi= Jh noy pn ur] xio ! [ktjh] 80. Mr. Neeraj Saini S/o Sh. Devi Chand Saini

[\ékd]_;kg %Oldjk?(y] r glty § DA FEYk ' Seuux] Village Kliujri, PO Nangal, Tehsil Jagadari,
| g5k Distt. Yamunana -
: gar (Haryana) — 135001.

8l: Jt oek] pUu dkaky %ijJ‘/] IJJ Ugj] 81. Mr. Neeraj Verma, Channi Kartholi (Reoar),
CU cgeu] I ECk] tleod’ ehJ ) Saroar Nehar, Bani Brahmana, Samba (J&K).

82 Jnct,e- fefry] fefry 1§fexl M deiluvl 82. Mr. B.M. Mittal, Mittal Porgings &
il fy] Iyl U o & 1125] Q&3 RilcO Components (P) Limited, Plot No.B-1125,
bMILV:y ,f ;K fkokMi] jkELFku & 301 019] Phase-11I RIICO Industrial Area, Bhiwadi,
1fj ;kEuk LFky & wpkir] gk; 1j] NRrlx< Rajasthan — 301019. Project site: Achoti,

Raipur (Chattisgarh).
97 )

97
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83 Jhonk’k Migu xk;y] x.kifr BYD dkjikj’ku] 83. Mr. Vedanshu Sohan Goel, Ganpati Sales
Mk- egjk foYMX] f|f0y ykbUl] UkXI_] _]kM] Corporation, Dr. Mehra Building, Civil Lines,
punij & 442 401] egkjk'V Nagpur Road, Chandrapur (MS) —442401.

8- Jherh ,drk ’kek] tjb] Mkd7 i Cth] 84. Mirs. Ekta Sharma, Village Jarai, PO Brewery,
rglhy o ftyk Ikyu] fgekpy 1In k Tehsil & Distt. Solan (HP).

85 elgten elytu li= Jh eulftj vyh] xko 85. Mr. Mohd. Mursleen S/o Sh. Munizir Ali,
diroky viye |J] Mkd%; & >cjji] feyk ' gfj Hj Village Kotwal Alampur, PO Jhabrera, Distt.
& 247 665] mRrjk[iM Haridwar (UK) — 247665.

86 Jn zel je tloky] xko o Mkdj & Njck] feyk 86. Mr. Rumi Ram Jaswal, VPO Charba, Distt.
tngjknu & 298 197] mRrjk[M Dehradun (UK) —298197.

87-  Jh ichu dekj 1i= Jh jke flg] Xio o Mkd%j 87.  Mr. Parbin Kumar S/o Sh. Ram Singh VPO
I Njck] rglhy ¢ fodkl uxj] ftyk § ngjknu] ?hhiba, Tehsil Vikas Nagar, Distt. Dehradun
mRr gk UK).

88- h}fo%n dekj] xio ¢ Igyt] Mkd’?kj dj Iko) 88. Mr. Bavinder Kumar? Village.Saheli, PO
rglhy i cjlj] feyk t gehjij & 174 312) fg- Ka;sal, Tehsil Barsar, Distt. Hamirpur (HP) —
3 174312,

80- hny i Bidj] xko |OkX] Mkdl%j b Hukx4V] 89. Mr. Dalip Thaku‘r, Vi‘llag‘e Sawag, PO
rg' bvjdi] f-tyk Ikyu] fgekpy in’k Ghannagughat, Tehsil Arki, Distt. Solan (HP).

90 Jh jturk dekj 1i= Jh no jkt] xlo 4 DokV] 90. Mr. Rajneesh Kumar S/o Sh. Dev Raj, Village
Mkd%j § >yku] rglhy & uknku) FEyk b gedjij Quagt, PO Jhallan, Tehsil Nadaun, Distt.
& 177 301] fgekpy in’k Hamirpur (HP) — 177301.

9- N |j’k |jue] MU- 9&20] fluek gky d fudv] 91. Mr. Suresh Saranam, D.No0.9-20, Near
Ncjk Mg+ ,0 leMyi] xIVj Ifeyw] vik Cinema Hall, Chebra (PO) & (Mandal),
in’k & 522 212 Guntur (Distt.), Andhra Pradesh — 522212.

9 Jh CfNRI’j flg] xio 0 Mkd7kj mjykuk dyi] 92.  Mr. Bachitar Singh, YPO Urlana Kalan, Tehsil
rglhy + eVyil] feyk ¢ ikutir & 132 103] Matlodl.la, Dlstt.. Panipat (Haryana) — 132103.
gf ;KK 93. Mrs. Rita Deyl, W/o Mr. Ifamles'h Cha‘nd,

93 Jert jhrk HOh iRuh Jh dey pln] xio | Village Sar Chirag, PO Jaunaji, Tehsil & Distt.
fpjix] Midl%j tkukth] rglhy o fEyk! Ikyu Solan (HP) - 173212. .
& 173 217] fgekp n’k 94. Ms. Gagan Choudhary & Mrs. Shivani

% 130 xxu pk/kjh 0 Jherh okl pk/kj ] 858] Choudhary # 858, Sector-2, Panchkula
10vje2) ipdlyi fJ Ll Mr Tiaot Raj Sio Sh. Bhup Singh, Vil

% Jigl jkt li= Jh i flg] o {ivgiu] 9> M Hans Ba 50 Sh Bhup Sineh, ase
Mkdr)kj fCJ [kkekU] I’gl CYg] f.tyk eM atyan.1, rikhamani, lenst alh, 1Stt.
& 175 071 igepy in' Mandi (HP) - 175027. |

% J iou delj Ii= Jr Irity] xio & iivy] OO M= Praveen Kumar Sfo Sh fgpal’ V;”age
Mkd%j & cykleM ] fglkj] gfj sk.k 97 I\Ztan’ ;fréf dosa/ ’LlsarSh ai)ryanab

97 Jhtxn’k pln Bi=Lo- Jh ie nkl] o ! ijikg] il Jagp‘s L PO Balons Tohil T Ny
Mkd%j | cyxij] rglhy b SMBH ek s foykl ] age Lt algar, Tehsil Jhundtha,
& 174 03] fgekp k Distt. Bilaspur (HP) — 174031.

o SHUMERL o ggp o) % Mo T Do
gk%'\";gg]klfg éi\g;kkv] 'I(g' y o ftyk lyu Solan (HP) — 173233.

99 Ji Nie mr] X0 0 Mid?j ! |Ukj 1 rglty | 99. Mr.. So}in Dutt, Y1llage & PO Sanora, Tehsil
JktX<] feyk | Tl jely] fgekpy I’ 100 R?\J/%:sr ’SL[l)sE;;aS}r)I:\?iur\)(VI;IOP)S.h Sunil Garg

100 Jtert I"kek non IRUh.?]h IUhy XX] ndiu u Shop No.4, Kithwari Chowk, Sekhpura,

4] fdBokjh pkd] *k[kijK Tyoy] ofj;k.k Palwal (Haryana).
o8 )

98
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10-  Jh Ifpu U] Ifpo] xk;= fOlki 101.  Mr. Sachin Chauhan, Secretary Gayatri
Bklk; Vh] X kMdk 1Urj] IeUXJ] ngjknul Vidyapeeth Society, Village Kodka Santoor,
mRer[kM Premnagar, Dehradun (UK). (Two Nos.)

102- fuf[ky] ||_ Jh okY Iu] ifot] f=pj] 102. Mr. Nikhil P.V. S/o Sh. Walsan P.V.,
diy 103, Mo Soivent Choudhary Vilzge Ganesh

103 Jhert Plotut i xio § x.kj] ji; ij jiur . M. Shivani Choudhary, Village Ganeshpus
d fudV] fityk | ipolyk & 134 204) ofj kK fear Raipur Rani, Disce. Panchkula

104 Jbeutk delj li= Jhitre ] xo 0 Ulana 10k
M7 | eyl rglly | ulyix<] feyi | " Village & PO Majholi, Tehsil Nalagarh,
lyu & 174 101] fgekpy i’k . Distt. Solan (HP) — 174101, =

105 Jn fouin defj Hygk.Mr 1= Jh xifoln jie] 105. Mr. Vinod Kumar Bhulhandi S/o Sh.
XkO yNelJ] Mkd?kj dek?kah de}kJ] Govind Ram, Village Lachmpur, PO
1KV x<oky] mRrjk[kM ink ckj Kallaghati Kotdwara, Pauri Garhwal (UK).

106- I ixj’k pUn ek[ikjh xio o Md%j djojfn;§ (Two Nos.)
fEyk § ngjknu] mRr'k[kM 106.  Mr. Girish Chandra Maukhari, Village & PO

107- Jh g’k deky D= Jn ik 1 jle] xko & Dby Karwardiyo, Distt. Dehradun (UK).

Mkd%j & Bdjig] rglhy ¢ Inj] feyk ¢ 107.  Mr. Rajesh Kumar S/o Sh. Paras Ram, Village
foyk |Jlj & 17J4g0£2] ?gekpy in’ kl] Y Sai, PO Sakroha, Tehsil Sadar, Distt. Bilaspur

108 Jh jikk d'.k Bi= Jdn Bju jke] xio b Fékuk L8 &IP)R_ (11}7140122_-}1 S/o Sh. S R

Wi b . r. Radha Krishan S/o Sh. Sarnu Ram,
uf hckk}sl/]ul\fk%ek#pﬂkr)]/’]k Ex?]kl (.}.k/Jl/zd Mk7kk\/] ftyk Village Thana Badol, PO Tundal, Tehsil
o . - a0 - Kandaghat, Distt. Solan (HP). (Two Nos.)

109-  Jhvefjin flg i= Jh jken flg] 122] ibr 109 Mr. Arcrinder Sineh S/o Sh. Ravendra Sineh
fogij] uol] ifV:yi] itic " 122, Preet Vihar, Nava, Patiala (Punjab).

110 Jh eure MXXJ] Clo , I" I ’ 1l ’VI] ub 110.  Mr. Manoj Duggar, C/o SS Associates, New
nfyn & 110 049~ . Delhi — 110 049.

111 3 jru pin Ti= Jh cjxy jie] xio § vin’k 111.  Mr. Rattan Chand S/o Sh. Bargi Ram, Village
%UXJ]th(]j';kJ lﬁk irn, k¥]k rglhy § uinku] fEyk Adarash Nagar, PO Putdyal, Tehsil Naudan,
I genjijj 1gepy In Distt. Himarpur (HP).

112 Jhert elfudk plgku 1Ruh Jh Ifpu phgku] 112.  Mrs. Monika Chauhan, W/o Sh. Sachin
xko & ulnk dh pkdh] dkvnk |r_|] ngjknu] Chauhan, Village Nanda Ki Chowki, Kotda
mRr kM Santoor, Dehradun (UK).

113 Jh d}t dekj Bi= Jh ckIno pighu] xko 113. Mr. Anuj Kgmar S/o Sh. Basudev Chauhan,
th@i_]] egen ngknkckn] ng}kJ] mRer[kM Vlllgge Sallmpur, Mehmud Bahradabad,

114 Jhexni’k proyd] 181 Nivk exyij] vibVivid Haridwar (Uttarakhand).

d lleu dtijk ek djuky & 132 00 114.  Mr. Jagdish Chawla,18‘1,ChottaMangalpur,
ng Kk Infront of ITI, Kunjpura Marg, Karnal
_ : (Haryana) — 132001.

115 II#U fl?_]tXlLO |I Ukoyf] Mll((d?kj ,Bl:pk)kk\/] 115.  Mr. Puran Singh, Village Sanawal, PO
rglly o reyk . kyu] ge p¥ !n Ochghat, Tehsil & Distt. Solan (HP).

116 Jherh- Byipuk ek iRun Jn IJk kef] xio 0 116.  Mirs. Sulchona Sharma W/o Sh. Suresh
Mkd?k] { egunk C_le rglhy / lNkM] ftyk / Sharma, Village & PO Mehandro Bagh,
fljel] fQEkpy in’k ) Tehsil Pachhad, Distt. Sirmour (HP).

17 dkdk Jke li= Jh ekl_:k Jke] Xio | Hkk)_/t_k] 117.  Mr. Kaka Ram S/o Sh. Mathu Ram, Village
Mkd')k_] § Cth] I’glhy% INkM] ftyk | fljekj] Bhalja, PO Basni, Tehsil Pachhad, Distt.
fgekpy i’ Sirmour (HP).

118 Jh tho C[ kh] xko § ViV Hkkxey] f'tyk f 118.  Mr. Rajiv Bakshi, Village Tanda Bhagmal,
gfj}kj] mRer[kM Distt. Haridwar (UK).

VPN
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I fefr dh cBd

Committee Meetings

ILFku 1c/ku Ifefr dwvkb,e I Institute Management Committee

Hkdvui & [kEC vul/ku fun,kky;] Ikyu e fnukd One meeting of IMC was held at ICAR-DMR, Solan
26-10-2015 dk ILFku 1c/ku Rfefr dh ,d cBd on 26.10.2015

vk kEr dn xb A

1 Mk ot kek] fun’kd] tkdvui&[iec vull/iku fun’iky ;] Bkyu v/;{k
1  Dr.V.P.Sharma, Director, ICAR-DMR, Solan Chairman
2 Igk;d egkfun’kd ckxokun&2d] Hkdvui] dc &2] 11k ub fnYyh InL;
2  Assistant Director General (Hort. Il), ICAR, KAB-II, Pusa, New Delhi Member
3 vul/fu fun’kd] fgekpy 1n’k df'k fo’ofo Jky;] tkyeij] fg-i- InL;
3  Director of Research, Himachal Pradesh Krishi Vishwavidyalaya, Palampur (HP) Member
4 fun’kd] ckxokuh foHkkx] 1tkc 1jdkj] p.Mix< InL;
4 Director, Deptt. of Horticulture, Govt. of Punjab, Chandigarh Member
5 wvul/Mu fun’kd] Mk okb-, I- 1jekj vk]kfudh ,0 okfudh fo’ofo Jky ;] ukuh] Bkyu %fgOi0% InL;
5  Director of Research, Dr. Y. S. Parmar UHF, Nauni, Solan (HP) Member
6 Mk Jk€’k jkK) 1/Mku oKkfud ivRCKL=H] Hkdvui&dinh; vky vul/iku BLFku] fkeyk #g0i0k InL;
6  Dr. Rajesh Rana, Principal Scientist (Economics), ICAR-Central Potato Research Institute, Member
Shimla (HP)
7 Mk ehgk 1k.M] 1/ku oKkfud] Hkdvui&Htkjrt; ckxokuh vul/iu BLFku] cxy - idukVd InL;
7  Dr. Meera Pande, Principal Scientist, ICAR-Indian Institute of Horticultural Research, Bangalore =~ Member
Mk d-d- feJk] ofj"B oKkfud #ikni jkxfoKku] Hkdvui&foodkuln torh; dfk vul/ku InL;
ILFHu] vYekVk imUkji
8 Dr. K. K. Mishra, Senior Scientist (Plant Pathology), ICAR-Vivekanand Parvatiya Krishi Member
Anusandhan Sansthan, Almora
9 Mk "or dey] ofj'B oKkfud] Hkdvui&[lEc vul/ku fun’iky ;] Tkyu ifg0i0% InL;
9  Dr. Shwet Kamal, Sr.Scientist, ICAR-DMR, Solan Member
10 foRr o y[kk vi/kdkjh Hkjrn; df% vul/u ifj'kn] df' Hou] ub fnYyh InL;
10 Finance & Accounts Officer, Indian Council of Agricultural Research, Krishi Bhavan, New Delhi Member
11 Jn foukn Bkdj] Bkdj e’k-e Qke] pEckXkV] Bkyu ifg010% InL;
11 Shri.Vinod Thakur, Thakur Mushroom Farm, Chambaghat, Solan Member
12 Jn jke’k Bkdj] xko cj dh 1j] pEckkV] Bkyu ¥fg0i0k InL;
12 Shri. Rajesh Thakur, Village Ber-ki-Ser, Chambaghat, Solan. Member
13 v’iklfud vikdkjh] Hkdvui&[kec vull/Mu fun’iky ;] Bkyu %fg0i0x InL; Ifpo
13 Administrative Officer, ICAR-DMR, Solan Member
Secretary
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fp=h 8-1% Hkdvui&[kec vulvku fun’kky ;] Tkyu dh BLFku ic/ku Bfefr o vull/ku Bykgkdkj

Ifefr dh cBd:
Fig. 8.1. IMC and RAC meetings held at ICAR-DMR, Solan

vul/iku Bykgdky Bfefr Gvkj, B Research Advisory Committee (RAC)
vul/u Tykgdkj Hefr ivij, It di cBd fnukd Research Advisory Committee (RAC) meeting was
8&9 vxLr] 2015 dk vk;kter dh xbA 0% 2013&2016 held on 8" - 9™ August, 2015. The Members of
di vofk d fy, vulMu Bykgdkj Iefr d RAC were as under for the period 2013-2016.
InL; bl idij gt
@-1-  uke o 1rk inuke
SI. No Address Designation
1- M, 1-,1- pgy v/ {k
10 dyifr]
egijk.kk 1rki df'k ,o 1k]kixdh fo’ofo Jky ;] mn;ij
43&,p] kb j/ij flg uxj] yf/k;kuk hithch&l41 012
1. Dr. S.S. Chahal, Chairman

Former Vice Chancellor,
MPUAT, Udaipur

43-H, Bhai Randhir Singh Nagar,
Ludhiana (Punjab)-141012.

2- Mk Vi thudhjke] InL;
Igk;d egkfun’kd ickxokuh foKku&14]

dgri; dfk vulMu ifj'n] chxokun i dejk Ik 426]

dfk vull/iku tou&2] i1 ub fnYyi&110 012

2. Dr. T. Jankiram,
Asstt. Director General (Hort. Science-l),
Indian Council of Agricultural Research, Horticulture Division,
Krishi Anusandhan Bhavan-II, Pusa,New Delhi—110 012.

Member
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@-1-  uke o 1rk inuke

SI. No Address Designation

3- Mk ,e-it Bidj] Int;
i 1kj fun’kd]
bilnjk Xk dfk fo’ofo Jky; ivkbtrdot]
d'd uxj] jk; ij&492012

3. Dr. M.P. Thakur, Member
Director of Extension,
Indira Gandhi Krishi Vishwavidyalaya (IGKV),
Krishak Nagar, Raipur - 492012

4 Mk VijMh fllg] InL;
tio iKQNj ,0 v/;{i] ikni jixfoKku] egkjk.k irki df ,o ik|ixdh fo’ofo Jky;] mn;iji
276] xk;=h uxjé&,] nxkijk| €;1j&302018 YjkELFku!

4, Dr. R.D. Singh, Member
(Former Prof. & Head, Plant Pathology, MPUAT, Udaipur)
276, Gayatri Nagar-A,Durgapura, Jaipur — 302018 (Rajasthan)

5 Mk- ch-,e- ke InL;
fof)"B 1k/;kid ,0 dk;@e fun’kd iBokfuolry] x.k’k fogkj #f[ky =% 1k.V fcUnkeul
,1,1ch pkd d fudV] ikyeij&176 061 ifgekpy 1n’k

5 Dr. B.M. Sharma, Member
(Sr. Prof. & Programme Director (Retd.), Ganesh Vihar (Khilru), P.O. Bindraban,
Near SSB Chowk, Palampur - 176061 (H.P.)

6- Mk wkj- b mik/;k;] InL;
fun’kd 4dk; dlkji]
Hkdvui&[kc vul/u fun’kky ;] pEckV] Bkyu lfgekpy 1n’(&173 213

6. Dr. R.C. Uapdhyay,
Director (Acting), Member
ICAR-Directorate of Mushroom Research,Chambaghat, Solan (H.P.)-173213.

7- Jh foukn dekj Bidj] Int;
Bkdj e’k-e Qke] pEckXkV] Tkyu ifgekpy in’k&173 213

7. Sh. Vinod Kumar Thakur, Member
Thakur Mushroom Farm, Chambaghat, Solan (HP)-173213

8- Jh jkt’k Bidj] Int;
xko cj di Bj] 1LV pEckkV] Bkyu ifgekpy In’ki&173 213

8. Sh. Rajesh Thakur, Member
Village Ber-Ki- Ser, Post Chambaghat, Solan (HP)-173213

9- Mk- of-iif "ke] InL;
i/liu oKifud] 1fpo
Hkdvui&[kc vul/u fun’kky ;] peckV] Bkyu lfgekpy i1n’(&173 213

9. Dr. V.P. Sharma, Member
Principal Scientist Secretary

ICAR-Directorate of Mushroom Research,Chambaghat, Solan (HP) — 173213.
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BLFku vul/kku 1fjkn ivkbvkg Bk

ILRku vulKu ifj'kn Ivkbwvkj I di cBdk
dk vk;ktu fnukd 9 viy] 2015] 9&10 tytkb)
2015] 7 uokcj] 2015] 18&19 fnlEcj] 2015 rFik 22
fnlEcj] 2015 dk fd ;k x;kA BLRku vul/Mku 1fj'n
d InL; bl idkj gt

1- Mk of-il kel fun’kd ,o0 v/;{k ivkbvkj I
2 Mk vij-Bt mik/;k;] iMu oKkfud

3 Mk vieih vgytkor] i/Mu oKkfud

4 M Irt’k dekj] i/ku oKifud

5 Mk or dey] ofj'B oKkfud

6 Mk ;kx’k xkre] oKkfud ofj'B oruekut
T Mk egUr’k k= j] oKkud

8 1.Jh fcnoh vjkMk] oKkfud

9 1Jh eerk xIrk oKkfud

10- Jh B/ dekj vui] oKkfud

11- M- 1Yodekj jeu] oKkfud
oKkfud&rduhdh dkfed cBd

oKkfud&rduidh difed cBdlk dk vi;ktu 29
eb] 2015] 12 tu] 2015] 22 Eyib] 2015] 21 vxLr]
2015) 18 i ricj] 2015) 30 VDrcj] 2015] 21 uokcj]
2015 irdurdi&, 1,1, 14 28 uokcj] 2015] 14
inIEcj] 2015] 29 tuoji] 2016] 9 Qjoji] 2016 rFik
29 ekp] 2016 dk fd 3k x;1A b1 Bfefr d InL; Fi

Institute Research Council (IRC)

Institute Research Committee (IRC) meetings
were held on 09.04.2015, 9-10" July, 2015,
07.11.2015, 18-19™ December, 2015 & 22"
December, 2015 under the chairmanship of Dr. V.I.

Sharma, Director and the Members were as under:
1. Dr. V.2 Sharma, Director — Chairman (IRC)
2. Dr. R.C. Upadhyay, Principal Scientist

3. Dr. O.P. Ahlawat, Principal Scientist

4. Dr. Satish Kumar, Principal Scientist

5. Dr. Shwet Kamal, Senior Scientist

6. Dr. Yogesh Gautam, Scientist

7. Dr. Mahantesh Shirur, Scientist

8. Ms. Bindvi Arora, Scientist

9. Ms. Mamta Gupta, Scientist

10. Mr. Sudheer Kumar Annepu, Scientist

11. Mr. Selvakumar Raman, Scientist
Scientists-Technical Personnel Meeting

Scientists-Technical Personnel meetings were held
on 29.05.2015, 12.06.2015, 22.07.2015,
21.08.2015, 18.09.2015, 30.10.2015, 21.11.2015
(Technical-SSS), 28.11.2015, 14.12.2015,
29.01.2016, 09.02.2016 and 29.03.2016 and the

Members were as under:
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@-1-:@ uke@Name of employee INUke@Designation
SL No.
oKkfud@scientific
1 Mk- of-ih- kek@Dr. V.P. Sharma fun’kd@Director
2 M- vkj-Bh- mik/;k; @Dr. R.C. Upadhyay i1/ku oKkfud@Principal Scientist
3 Mk- Vik-1h- vgykor@Dr. O.P. Ahlawat i1/ku oKkfud@Pprincipal Scientist
4 Mk- Bri’k dekj@pr. Satish Kumar i1/ku oKkfud@Pprincipal Scientist
5 Mk- “or dey@br. Shwet Kamal ofJ"B oKkfud@senior Scientist
6 Mk- ;kx’k xkre@bpr. Yogesh Gautam oKkfud lofj'B oruekut@scientist
7 Mk egUr’k f’k - J@Dr. Mahantesh Shirur oKkfud@scientist
8 1.Jh fcUnoh vjkMk@Ms. Bindvi Arora oKkfud@scientist
9 1Jh eerk XIrk@Ms. Mamta Gupta oKkfud@scientist
10 Jh 1Ay dekj vui@mr. Sudheer Kumar Annepu  0Kkfud@Scientist
1 Mk IYodekj jeu@wmr. Selvakumar Raman oKkfud@scientist
rduhdh@Technical
1 Ji Buhy oek@sh. Sunil Verma Iok;d e-r-v- iQlet@Astt. CTO (Farm)
2 Jiert jirk@smt. Reeta Igk;d e-r-v- liLrdky ; ¥@Astt. CTO (Lib)
3 Jherh *kytk oek@smt. Shailja Verma o-r-v- Idyk@sTO (Art)
4 Jh Kku pUn@sh. Gian Chand r-v- iQkek@TO (Farm)
5 Jh Mkyk jke@sh. Dala Ram o-r-1- lokguk@STA (Vehicle)
6 Jh jke yky@sh. Ram Lal o-r-1- lokguk@STA (Vehicle)
7 Jh nhid ’kek@sh. Deepak Sharma o-r-1- idEl; VJH@STA (Computer)
8 Jh tir jke@sh. Jeet Ram r-1- IQkel@TA (Farm)
9 Jh jke Lo - 1@sh. Ram Swaroop r-1- IQkel@TA (Farm)
10 Jh xyj flg jk.k@sh. Guler Singh Rana r-1- lbyDVif*k; UY@TA (Electrician)
1 Jh y[k JkE jk.lk@sh. Lekh Raj Rana r-1- IQlet@TA (Farm)
12 Jh jkt dekj@sh. Raj Kumar r-1- IQkel@TA (Farm)

erv-&e[; rdutdh vikdki] o-r-v-&ofj'B rduhdh vikdkjh] r-v-& rdutdh vikdkjh o-r-1-&ofj"B rduhdh
Igk;d] r-1-&rdundh Igk;d

CTO-Chief Technical Officer, STO-Senior Technical Officer, TO-Technical Officer, STA-Senior Technical Assistant, TA-
Technical Assistant
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in,eb Ly dh cBdi

vul/Mu 1kFfedrk LRkTUk ,0 ekunVijx kih, el
Ifefr;k dh cBdk dk vk;ktu 29 eb] 2015 21
tykb] 2016] 31 vxLr] 2015] 26 uokcj] 2015] 18
fnlEcj] 2015] 4 Qjojh] 2016] 3 ekp] 2016 rFk 9
ekp] 2016 dk fd;k x;kA Ifefr d InL; bl idij
Fk 4

Mk vk vgytkor] i/ku oKkfud] v/;{k
M- Bri’k dekj] 1/ku oKkiud] Ig v/;{k
Mk ;kx’k xkre] oKkfud lofj"B orueku
Ji 1y dekj vui] oKkfud] InL; Ifpo
Jh nhi dekj Bkdj] vi’kyfid

vkj,QMh Ifefr dh cBd

ifj.lke #1j[k nLriot fvkj,QMi: Bfefr;k
dh cBdk dk vk;ktu fnukd 1 viy] 2015] 24 viy)|
2015] 21 tyib] 2015] 1 vDrcj] 2015] 30 vDrcj] 2015]
4 tuojh 2016] 4 Qjojf] 2016 rFk 3 ekp] 2016 dk
fd;k x;kA Rfefr d InL; bl idkj F!

1 Mk of-ifr “kek] fun’kd] v/;{k

2- Mk vkib- vgykor] i/lku oKkfud] ukMy
vikdkjh

3 Me BIrt’k dekj] i/ku oKkfud] Ig ukMy

vikdkjh

Mk ;kx’k xkre] oKkfud lofj"B oruekut] InL;

Ji 1Ay dekj vui] oKkfud] InL;

Jh vejno kel] 1’kBfud vikdkgh) InL;

Jh ©vikj- exky] Igk;d foRr o y[kk vi/kdkjh

InL;

1dk’ku Ifefr dh cBdi

ILFku dh idk’ku Bfefr dh cBdk dk vk;ktu
fnukd 26 uokoj] 2015] 30 uokoj] 2015] 1 fnlEcj]
2015] 8 fnlEcj] 2015] 18 fnllEcj] 2015] 1 tuoji]
2016] 28 tuojh] 2016 rFik 3 ekp] 2016 dk fd;k
X;kA bl Hfefr d InL; bl idkj Fk !

1 Mk vkib- vgytkor] 1/ku oKikfud

PME Cell Meetings

Research Priority Setting & Monitoring (PME)
Committee meetings were held on 29.05.2015,
21.07.2015, 31.08.2015, 26.11.2015, 18.12.2015,
04.02.2016, 03.03.2016 and 09.03.2016 and

Members were as under:

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

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

3. Dr. Yogesh Gautam, Scientist, Member

4. Mr. Sudheer Kumar Annepu, Scientist, Member
Secretary

5. Mr. Deep Kumar Thakur, Stenographer

RFD Committee Meeting

Results Frame-work Document (RFD)
committee meetings were held on 01.04.2015,
24.04.2015,21.07.2015,01.10.2015, 30.10.2015,
04.12.2015, 4.1.2016, 04.02.2016 & 03.03.2016

and the Members were as under:

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

Dr. Yogesh Gautam, Scientist, Member

Mr. Sudheer Kumar Annepu, Scientist, Member

Sh. Amardev Sharma, Admn. Officer, Member

Sh. J.R. Mangale, AF&AQO, Member

N

Publication Committee Meetings

Publication committee meetings were held on
26.11.2015, 30.11.2015, 1.12.2015, 08.12.2015,
18.12.2015, 1.1.2016, 28.01.2016 and 3.3.2016

and the Members were as under:

Dr. O.P. Ahlawat, Principal Scientist

+ Vgyror 1.
g mt ,I Orrh kdgel]ul)fl'{lguool(ﬁ‘ﬁl(jjd 2. Dr. Satish Kumar, Principal Scientist
4 Mk egUr’k fs’/k -J]J oKkfud 3. Dr. Shwet Kamal, Senior Scientist
i 4. Dr. Mahantesh Shirur, Scientist
TR
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ILFku Bi;0r depkjh 1fjkn fvkbt, 1IN

ILFku 0;Dr depkjh ifj'kn dh cBdk dk
Vk;ktu fnukd 14 tuojh) 2015] 27 eb] 2015] 22
tykb] 2015 rFk 9 uotoj] 2015 dk fd;k x;kA
ILFku 1;Dr depkjh 1fj'in dk xBu bl 1dkj
gi&

IRy 1 ;Dr deptjh iff'tn d LVkQ dh vij 1
utfer InL;

1 Jh jku yky uxt] dfu'B fyfid] InL;
e, L

2 I lke nkl] ofj'B fyfid

3 Jh xyj flg jk.k] rdutdh Bgk;d] Bfpo
ivibte, BIh %

4- Jh nhid kel] ofj"B rduhdh Bgk;d

5 Jh vtir fig] d’ky Bgk;h LVKQ

6 Jh fou; kel d’ky Bgk;h LVKQ

IRy B ;Dr depkjh ifj'tn e disky; dh vij I
utfer InL;

1 Mk wkj-0n- mik/;k;] i/lku oKkfud
2- Mk ’or dey] ofj'B oKkfud

3 Mk ;kx’k xkre] oKkfud

4 1’KBfud vikdkjh

5 Lkgk;d foRr o y[k vikdkjh

’kdk;r hy
f’kdk; r Bfefr dh cBdk dk vk;ktu fnukd 5
tuoji] 2015] 29 eb] 2015] 8 tyikb] 2015 rFik 31

vDrcj] 2015 dk fd;k x;kA fkdk;r Bfefr dk
xBu bl idkj gt

f’kdk; r Iefr d fuokfpr InL;

Elected members of grievance committee

Institute Joint Staff Council

Meetings of Institute Joint Staff Council held
on 14.01.2015, 27.05.2015, 22.07.2015 and
09.11.2015

Staff side members of [ISC

1. Sh.Roshan Lal Negi, LDC (Member CJSC)

2. Sh.Dharam Dass, UDC

3. Sh.Guler Singh Rana, Technical Assistant
(Secretary IJSC)

4. Sh.Deepak Sharma, Sr.Technical Assistant

Sh.Ajeet Kumar, SSS

6. Sh.Vinay Sharma, SSS

N

Office side members of [ISC

Dr.R.C. Upadhyay, Principal Scientist
Dr.Shwet Kamal, Sr.Scientist
Dr.Yogesh Gautam, Scientist
Administrative Officer

AF&AO

RANESER I S

Grievance Cell

Meetings of Grievance Committee held on
05.01.2015, 29.05.2015, 08.07.2015 and
31.10.2015

a-1- uke o inuke Ji.kh {kerk
SI. No. Name & designation Category Capacity
1 Mk ;kx’k xkre] oKkfud oKkfud InL;
1 Dr. Yogesh Gautam, Scientist Scientific Member
2 Jiert K’k iue] dfu'B fyfid@ i’kifud InL;
Smt. Shashi Poonam, LDC Administrative Member
3 Ji jke Loz 1] rduhdh Bgk;d@ rduhdh InL;
Sh. Ram Swaroop, Tech.Asstt. Technical Member
4 Jh rt jke] d’ky Bgk;h LVIQ@ d’ky Bgk;h LVKQ InL;
Sh. Tej Ram, SSS Skilled Support Staff Member
106
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dk;ky; dh vkj I kdk; r Ifefr e ukferh

Nominated office side members of grievance committee

a-1- uke o inuke Ji.kh {kerk

SL No. Name & designation Category Capacity

1- Mk- on-Ih- “kek fun’kd v/ ;4

1. Dr.V.P. Sharma Director Chairman

2- Mk *or dey] ofj'B oKkfud oKkfud InL;

2. Dr. Shwet Kamal, Sr.Scientist Scientific Member (Office side)
3 1’k fud vi/kdkjh 1’kifud InL;

3. Administrative Officer Administrative Member (Office side)
4 Igk;d foRr o y[k vi/kdkjh VKMV InL;

4. Asstt.Finance & A/Cs Officer Audit Member (Office side)
5- lok;d 1°kBfud vi/kdijh 1’k fud InL; Ifpo

5 Asstt.Admn.Officer Administrative Member Secretary

efgyk by rFkk efgyk f’kdk;r Ifefr

efgyk Ifefr di riu cBd 22-06-2015] 23-09-
2015 rFk 04032016 dk vk;kftr dh xbA

efgyk by rFik efgyk ’kdk; r Iefr d InL;
futufyf[kr gA

dekjh eerk xIrk] oKkfud v/ ;{k
1’k fud vi/kdijh InL;
Jhert jhrk HkV ;K B-e-r-v- InL;
Jiert “kytk oek] o-r-v- InL;
Jierh *k’k 1ue] d- fyfid InL;
Jierh Tutyk Bkdj] futh Bgk;d InL;

Ifpo

dekjh fclnoh vjivi oKkfud@v/;{k dk] fnllEcj
2015 efg e LFkulurj.k gku dh otg I dekjh eerk
xIrk] oKkfud dk efgyk f’kdk; r Rfefr rFk efgyk
Iy dk v/;{k cuk;k x;HA

Women Cell and Women Grievance Committee

Three meetings of women committee were held on

22.06.2015,23.09.2015 and 04.03.2016.

Members of Women Cell and Women Grievance

Committee were as under:

Ms. Mamta Gupta, Scientist Chairman
Administrative Officer Member
Smt. Reeta, ACTO Member
Smt. Shailja Verma, Sr. TO Member
Smt. Shashi Poonam, LDC Member
Smt. Sunila Thakur, PA Member
Secretary

Ms. Mamta Gupta, Scientist was nominated as
Chairman of Women Cell and Women Grievance
Committee due to transfer of Ms. Bindvi Arora,

Scientist in December, 2015.
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9.

JrEHK'k dk;klosu

Implementation of Official Language

Jkekkkk dk;ko;u Rfefr Yfgunh Bfefri

Mk or ik *kel] fun’kd & v/ {k
Mk B’k dekj] 1Mu oKiiud@i’kIfud vikdkjh & InL;
Mk ;kxk xkre] oKkfudl, It & InL;
Jherh Butyk Bidj] vi’kyfid & InL;k
Jh nhi dekj Bkdj] vk’kyfid & InL; Lipo

JkeHkkk dk;losu Bfefr hyk o' 2015&16 di nkjku fd;i x, dk;k dk Bf{kir fooj.k

Hjr 1jdij dh jkesck urfr d ;o u dik Bfuf”prr dju rik fun’iky ; Hgk Tikinr fd; thu oky diedit
e foguni dk 1;kx Huf’pr dju d mI”; 1 fun’kky; e jked% dk;Wo;u Bfefr dk xBu fd;k x;k gA Jkei
di;lo;u d fy, fun’ly; e vyx I dkb vikdkjh o depkjh u giu d clotn jkedk dk;lo;u Mefr Hjk fd,
X; 1;klkd QyLo:lk fun’lky; e fginh d dikedkt o 1pkj&ilkj e viffkr 1Qyrk ikir gb gA fun’iky; Hjk
0'k 2015&16 d nijku fd; x; dk;k dk M{kir fooj.k fuEukulkj gi&
JkeHkkk okf'kd dk; e 1j dk;ko;u

JEtkl forkkx] xg e=ky ;] Hkjr 1jdkj Hk tjh jhedi olfvd dk;@e 1y fun’iky; dh Jkedklk dk;lo;u
Ifefr dh =elfld cBdk e ppk gb rfk fn, x, fn’k&fun’k d vuzlkfy, x, fu.k;k d vullkj dkjokb dh xb

rik fun’fky; d B0 vikdiy;k o dePid) ;k dk oifkd dk;@e d vullkj fulidjr y{; tkir dju gr k=kpkj fd;k
X 3 kA

kKK foko] ubl fYyh Lo Hkjrh; dfk vulAu ifjn] ub fyyh I e k=k@ifji=k ij
dkjib

bl vofk e jkeHkik dk;io;u BEcUM uoture fun’k@fu;ek I BEcflAr fofllu idkj d k=@ifji= wvifn
JeHk forkiox] Hkjrh; df% vulMu ifj'n 1 ikir g, fu ij dkjokb ofNr ] d Aij dijoko dh xb rFik mlg
I Icfhr vikdi;k o dePify;k dk mudh tudkjh o vio’;d dkjokb gr ifjpkyr fd;k x;HA

freigh foumh ixfr fjikv ok Bdyu rAk Behk

fun’iky; e Jkeiki dk;lo;u BEcUld ixfr d vidM 1kir dj tgh =elfld fjikv ikQlek e THA vidMk dk
Idfyr dj fun’fy; dn Befdr fgnh ixfr fjikv r;kj di xbA bl Befdr fjikv dk Hgrn; dfv  vulMu
1fj'kn] ub fnYyh o uxj Jketkk dk;lo;u Bfefr] Bkyu dk Ha HekA b fjiakv dh Behflk dh xb rAk ikb xb dfe;k
dk bfxr dj nj dju d fy, I vikdifj;k o dePidy;k dk ifkr fd;k x;HA

fgunh 1iRIkgu ;ktuk dk dk;ko;u

JREHK forkkc Hgk xgh fun’k d vuZ Ik fun’iky; e Bjdkjh diedkt ey -l e fginh e dju d fy, 1REigu
skeuk THO vikdikj sk o dePidj;kd fy, yix di gA ij ok e fd, x, dk;kdke/; utj j[kr g, ,d eY;kdu
Ifefr dk xBu fd;k thrk g € Qkbyk o Wi; dk;k dk voyidu dj tFe] f}rh; o rrf; ajLdigk dk fu.k; djr
gA
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=ekfld cBdk dk vk;ktu

Jhekk dk;lo;u Rfefr dh =ekfld cBdk dk fu;fer vk;ktu fd;k x;kA cBdk e JkeHk% oifid dk;De
e fulidjr fd, x, y{;k dk 1ir dju] le;&le; 1j Jked% fotkkx ,0 Hkjrh; dfx vullu ifj'in 1 iKr
fun’k@wvin’k d vuikyu 1j ppk dh xb rHk bu cBdk e fy, X, fu.k;k dk ykx dju d fy, dkjokb dh xbA

=ekfld jkerkk'ik dk; kykvk dk vk;ktu

fun’ky; e =elfld jreik% dk; kykvk dk fu;fer vik;ktu fd;k x;kA bu dk; "kykvk e fgunh e dk; dju
e Vk jon ckkvk 1j ppk di xb rFk mudk fujkdj.k dju d fy, mik, 1>k, x,A

fun’iy; d IHa vikdidj ko dePidj;k d fy, THh idkj d 1i= % -k e r;kj fd, x, o i d di;Vjk
1j MimuyM fd, x, rifd o fnu&ifrinu dk;ky; 1;kx e bu 1i=k dk 1;kx e yk,A

fglnh Birkg dk vk;ktu

14&21 fhrEcj) 2015 rd "figunh Birkg" d nkjku fglnh e vk;kEr ifr;kixrkvi o o'k ivDVej] 2014 1 13 flrEcj)
2015 e Dokfkd dk; dju oky vikdifj ;k@depkj;k d fnukd 21:09-2015 dk udn ijLdkj fn, x, fEeldkfooj.k

futufyf[kr gi&
1- Jryfku ufr;kixrk YDICTATION! Yidy 11 afrHkxh:

iFe & Mk ’or dey] ofj'B oKkud
f}r; & Jhert *k’k 1ue] dfu'B fyfid
rm; & defjh eert xIri] oKkud

2- Dy[k ifr;kixrk Wnj fy kot iy 9 ik

1Fe & Jh tir jke] rdunhdh Bgk;d iQkek
f}rh; & Mk “or dey] ofj'B oKkfud
rr; & dekjh eerlk xirk] oKkfud

3 fuck afr;kixrk idy 7 ifrikoch

ffo'k;h JVHKR fgunh HKWe n*k dh v[k.Mrk cuk, j[ku e fdruh Ikeh
1Fe & Jh nhi delkj Brdj] v kfyfld IXM&IE

f}rh; & Mk Btk dekj] 1/ku oKifud

rm; & defjh eert xIri] oKkud

IRouk 1jLdkj & Jh Ay dekj viui] oKkfud

4- VL .k afrskixrk ddy 5 ifrikoc:

ifo'k;h feldk fo'k; Fk Jhern engk] , -, 1-, 1 Mk fpfdRlk 1.k gu 1 10 efMdy fcy dk Hxriuk
1Fe & Jn 1jtr flg) fut pro
f}r; & Jh nhid kef] rdundh Bgk;d idl; Vi
rr; & Mk egUr’k k- j] oKkud
5 Bkekl; o rduhdh Kku afr;kixrk 15 afrtkochi
iFe & Jn xyj flg] rdundh Bgk;d ifo] rk

f}rh; & Jh jke Lozl rdutdh Bgk;d iQken
rm; & Jh tir jke] rdundh Bgk;d iQkek
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6- dEl;Vj 1j Vid.k 1fr;kixrk %3 afrikioch

1Fe & Jhert *k’k 1ue] dfu'B fyfid
7- k= y[ku 1fr;kixrk

;0 1frskixrk 0,0, 1 ox d depkj;k d fy, FA bl ifr;ixrk e fd Ih Ho depkjh u Hx ugh fy ;1A
8- oKkfud miyfl/k;k fy[kuk 48 frtkkxi

;0 1fr;iixrk oKifud d fy, Fo feddk fo'k; Fik fun’iky; dh fiNy ,d Bky dh oKkfud miyfik;k fy [kukA

iFe & Mk B’k dekj] 1/ku oKifud
f}rh; & Mk ok i “keX] i/ku oKkfud
rr; & defjh eerk xIri] okkud
IiRouk 1jLdkj & Mk ;kx’k xkre] oKkfud
9- 17 uklkjh ifr;kixrk& bl ifr;ifxrk e 36 ifrilkdx;k u Hix fy ;KA blle “Kn vuokn] e’kze d ckj e i’
oKkfud o xj oKkud] [kyk Il tudkjl] uoture tudkjh bR;kn Bc/k tudkjh 1’u IN ;XA

L 36 ifrikix;k ok Igh mi nu i fotrivk ok udn ijLdij fn, x,A

Hjr 1jdkj] xg e=ty;] jketki fotkkx] ,umhnih&r Hou] Tk;flg jiM] ub fnYyh d dk;ky; Kkiu 10
11@12013@01@2011& jKOHkClunfr @dOvudl; jk fnukd 30 vDVcj] 2012 d vulkj 1jdkjh diedit ey - Ik T fgnh
e dju d fy, iRligu ;ktuk d rgr 1jLdkj fn, thu dk Ho 1ko/ku g fEN fgunh Birkg 1 gh fnsk tkrk jok

gA
bl ifr;kixrk d fy, doy ikp dePldj;k u gh viu dk; dk fooj.k fulfjr 1= e Hj dj fn;k FkA
1- 1Fke mjLdkj 41 ijLdky iR;d 1600@& ik
1% Jh nhi dekj] vi'kyfid ixM&in
2- f}rh; 1jLdkj %2 1jLdkj 1R;d 800@& ik
1% Jh Jku yky uxi] dfu'B fyfid
20 Jn y[k jk jk.i] rdundn Bgk;d iQkek
3 rr; 1jLdkj 41 1jLdkj 1R;d 600@& =1k
1% Jh jkein kel Bgk;d PikBfud vikdigh

bu lcd Qylo:zlk fun’lty; d KKud@vikdiij;k@depkij;k e folnh e dk; dju dh ioflk c<h g Wij
orelu e dkQi 1”klfud diedkt fginh e Bikinr gk jok gA blle fun’iky; d oKkfudl vikdifj;k o depij;k
dk Irr 1g;kx ikr gvk g feld ifj.Helozlk ge y{; dk ikir dju dh vij vxlj gk jg oA bld fy, ge
fun’kd egin; dk mfpr ekxn’ku rAk Bg;kx ge’lk gh ikr gvk gA
fun’kky; dh okfkd fgunh ixfr Bchkh e[ ; Xxfriofk;k ,o miyflk;k

Jhekk di;losu Refr dh ie[k&ie[k xfriofk;k vij miyflh;k dk Bkj&xtkr Bf{kir&fooj.k okfkd fgunh
ixfr fjilv d zlk e ilrr fd;k trk gA

1 fun’ly; d 80 ifr’kr 1 vikd difed fglnh e Ton.krk@dk; Bkkd Kiu ikir g blfy, ;g fun’iky; ks
fu;e 10h d vrxr Hir 1jdkj d xtV e fginh dk;ky; d =zl e vikifpr fd;k € pdk gA
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2- fnukd 27052015 07-07-2015] 27-10-2015 o 1501-2016 dk jketkk dk;ko;u Rfefr dh cBd Hilu gbA BHa
cBdk di dk; Iph okfkd dk;Wo;u di vi{lkvk d vullkj ,0 v/;{k egin;] Jkedk% dk;lo;u Bfefr d
vuelnu d cin gh r; dh xbA

3 fnukd 08:06-2015] 21-09-2015] 23-12-2015 0 29-01-2016 dk jkechk™ "k dk;k*kkykvk dk vk;keEu fd sk x;k felle
fun’fky; d IH6 vikdif) ;k o dePidy sk u LoPNk I Hix ydj dk; "Kykvk d yq;k dk Ier iod |klrfd kA

4- fglnh e 1kir ;k fglnh e gLrifkjr IHA Ik—k e I feu Ik=k dk mRrj nuk viffir Be>k x;K mu =k dk mRrj
doy ngnh e VHok fglnh&vxth FHIKI0; -1k e fnsk XA

5 fun’ly; dh vikdrj cBdk dk dk;oRr ngnh e r,kj fd, X,A

6 JheHkik viffu;e] 1963 dn Mgk 3%3V rFkk vU; fu;ek di vuikyuk d Infk e fun’ly; d iR;d vf/kdkjh
dePijh dk Be;&be; i1j disky; vin’k thjh fd, x, o budh *kr&ifr’kr vuikyu Huf’pr djoku d i;kll
fd, €k jg oA

7- foUnh lk=kplj o fukdjr y{;k dk ikir dju di fn’lk e Brr&i skl tijh gA

- IH0 52 etud Qkek dk TR0 =1k e r;kj dj fy;k x;k g rAk Brr di’k’k di & joh g dh IH0 difed blg
fgunh e gh tjA

9 fun’lky; d BHA 30 dEi;Vjk e fginh 1kQVo;j dk MimuyiM fd;k x;k gA bl dEk;Vj 1j dke dju oky
IR;d vikdkjh o dePikjh dk viuh bPNkulkj fgunh e vFok fgunh vikj vxth niuk e fd Ih Ho K e ,d Bk
die dj Idr gA

10- fun’fky; d BH0 vikdify sk dk fgunh dh hudkjh Bch JiLVy sk fdsk x5k gA

11- fun’fky; d IH6 Bkou ciM] Bpuk ciM] uke TW o vU; blh idkj d ciM R0 -k e r;kj djO X, OA

12- fun’lky; d if’i .k di;@ek d fy, 1P K.k Tj&Ixg Mux dEifM;eh fglnh o vt nkuk HKkvk e mlyC/
k gA

13 diM euvyk vij wU; dk;fof/k BkigR; fglnh e miyGk gA

14 fun’fky; d vikdkfj;k rik depiidj ;k d fgunh *ion Kku dk c<ku d mi”; 17 ;keiW Kyd civk 1j vkt di
fopkj* “k'd d vUrxr ifrfnu fgini d olD; fy[k thr g rid vikdifj;k o dePifj;k d *iin Kiu e of)
gk 1dA

15 fun’iky; e iR;d ok d Hifr bl o'k Ho e’k-e ey dk vk;ktu 10 fhrEcj) 2015 dk vi;kEr fd;k ;A bl
volj ij e[; My d I fp=k d "lid] xkQ] fgLVikQ viin fglnh e inf’kr fd, x,A eYVielfM;k d el/
;e 1 e’kze Ick tudih vid'id <x I iLrr di xb rFk fd Ikufl Nk=k o wU; vxrdk dk e’k-e BHoR;
fgunh e miyCk djk;k X;KA

16- fgUnh iLrdk dh [kjhn d fy, ,d Bfefr cukb xb g & fglnh iLrdky; d fy, iLrd [kjinu dh fEQK]’k djr
oA iLrdky; e iR;d o' Jketik fokx Mgk fulfr y{; d vullij iLrd [khnu dk i;k1 fd;k € jok gA
fun’iy; dh iLrdky; e fgini e miyGk BH0 1diCkuk dh Bph e fun’iky; dh oclkbV 1j miyCk djkb xb
gA

17- njn’ku rAk vkdkkok.lo 1j Hh fun’lky; d oKkudk o rdundh vikdiy;k dh e’k-e fo'k; 1j fglnh e okrk,
1 ldjr g jgrn g ftul e’kze mRikndk dh Bel;kvk dk Bel/Mu ghrk gA

18 bld vfrfjDr Mk orih kel fun’kd ,0 V/; {k] jktHkkkk dk;Wo;u Mfefr d Irr futh&lg X Vij ekxn’fu
d rgr fginh dh frekgh cBdk o dk kkkykv ; 1j Viiktu o fun’iky; e dk;jr BHe vikdif;k o
dePlfy;kd vki I Bg;kx vij eyfeyki d IkajktHkl('kk dk;Wo;u Ich xfriof/k;k fury ixfr dh vij vxlj
gk Jgn gA
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L LFkkxr xfriof/k;k

Institutional Activities

vi[ky Hkkjrh; Beflor [kEc wvuli/kku
if;ktuk dh xvi okf'kd dk; "kkyk

Vi[ky Hkjrh; Beflor [Ec vul/ku ifj;ktuk
dh 1700 okf'kd dk; “kkyk dk vk;ktu fnukd 29&30
tu] 2015 dk Hkdvui&[iEc vul/ku fun’iky ;]
PECKKV] Tkyu e fd;k x;KA b1 dk; "kkyk e 60 1
vikd [Kc vull/u 1 €M g, depkj;k u Hkx
fy ;KA [Kc m]kx dfk fokku din ,o0 jkT; df%
folx d ifrfuf/;k u Ho bl dk; "kkyk e fopkj&foe’
e Hkx fy;kA b1 dk; kyk dk mnZkVu Mk fot;
flg Bkdj] dyifr] M- ;kor flg 1jekj vk]kfudh
,0 okfudh fo’ofo | ky; ] uk.ki Bkyu ¥g0u0% Fjk
fd k XGHA Mk wvkj-Th- mik/;k;] dk; dkjh fun’kd
}jk [kEc 1 vi[ky Hkjrn; Beflor bdkb&[lEc dh
ixfr fjikV ilrr dh xbA bl dk; kyk d nkjku
[;kfr akir fo’k'kkk dh v/;{krk ,0 Bg&v/;{krk e
ikp rduhdh B=k dk vk;ktu fd;k x;HA

foffllu uVod cglLFkuh; ajidk.ke 1 NBcfhr
1/lu vio'kd Hjk foLrr lekV iLrr dh xbA
IR;d iLrfr d I’pkr fopkj&foe’k fd;k x;k
ftld QyLo: Ik rduldh dk;de e egroi.k B/kj
gVkA Mk ,u-d- d".k dekj] mi egkfun’kd ickxokun

fo= 10-1- Vf[ky Hjrh;

leflor [kkc vul/kku ifj;ktuk dh I=goh dk;

1. XVII Annual Workshop of AICRP on

mushrooms

The XVII Annual Workshop of All India
Coordinated Research Project on Mushroom was
organized by ICAR-DMR, Solan from 29 — 30*
June, 2015. The meeting was attended by more than
60 mushroom researchers. Representatives from
mushroom industry, KVKs and state Agriculture
departments along with some progressive farmers
also participated in the deliberation.

The inaugural session was chaired by Dr. Vijay
Singh Thakur, Vice Chancellor, Dr. YS Parmar
University of Horticulture & Forestry, Nauni. Dr.
R.C. Upadhyay, Director (Acting) 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 multilocation trials were presented
by the concerned Principal Investigators. Each
presentation was followed by discussions which led

“Keyk

Fig. 10.1. XVII Annual workshop of AICRP on mushrooms

G2
N




Annual Report 2015-16 9

fokkuf] Hkjrh; df't vul/ku 1fj'kn] ub fnYyh u
1.k B= dh v/;{krk dh rFk foftklu vullkvk ,0
dk; fenvk 1 xgjko I fopkj foe’k fd;kA bl
I=got okf'%d dk; "kkyk d nkjku ifr cVu [iEc d
nk tkjk gx 1frjkde Bdjk ¥, u-ch, 1-&1 rFk ,u-ch
, 1-&5% dk 1dikr@kgh fd sk x ;KA

LoPN Hkjr wvftk;ku

LoPN Hkjr di Bkp vkj fe’ku dk 1jk dju d
fy, 1R;d egu d rilj ’kuokj dk Hkdvui&
[kEc vulKu fun’ky ;] pEckkV] Tkyu d ifjlj
e LoPN Hkjr vitk;ku pyk;k €k jok gA BHh LVKQ
InL; bl fe’ku e LoPNk T Hkx yr g vij
Mh,evkj dk #xhu Mh,evkj™ cuku e viuk ;kxnku
nr gA

xfriof/k;k

. Hkdvui&[ic vul/iku fun’iy; Hjk viier
IH0 1f°kk.k dk;dek e m|fe;k fd Bkuk vkj
;okvk e LoPN Hkjr viik;ku d ifr thx - dr¥k
dk Itu fd;k x;kA

- ykxk dk LoPNrk d ifr thx:-d cuku d fy,
vxidr xkok e thxzdrk vik;ku pyk, X,A

- fu;fer virjky 1j ijku fydiM dh NVkb] 1jku
rrk cdkj Quipj] £x yxi Tkexh vkj xj lok
;G oLlrvk dk futVku fd sk X ;KA

Irdrk tkxzdrk Hrkg

#cgrj fu.k; vkj mlg iHkon rjhd 1 1@ ;kflor
dju db ifd;k cgrj ‘Kklu&i.kkyh gkrh gA®
cgrj “Klu i.kyh d ,d Dhu d i e 10& b rdrk
di yix dju d fy, Hkdvui&[lEc vul/ku
fun’fky; e *cgrj “Kklu&i.kkyn d Bkku d Ci
e 10& 0 rdrk* fo'k; 1j fnukd 26 1 31 vDrcj]
2015 d nkjku Brdrk tx-zdrk Hrkg euk;k
X;kA bl volj 1j] Mk egr’k ’kzj] Drdrk
vilkdkjh u Hkdvui&[iEc vull/u fun’iky; d
felr LVKQ dk “kiFk fnykbA vketuk e thx - dr¥k
ink dju d fy, fun’kky; d e[; Hj ij cuj ,0
ILVj yxk, X,A

to significant improvement in the technical
programme. Dr. NK Krishna Kumar, DDG (HS),
chaired the plenary session and had in depth
deliberations on various recommendations and action
points. The two browning resistant hybrids of button
mushroom (NBS-1 and NBS-5) developed by
ICAR-DMR were evaluated and released during the
XVII Annual Workshop.

2. Swachh Bharat Abhiyan

Clean India Drive is being implemented in the
ICAR- DMR campus on every third Saturday of the
month to fulfill the vision and mission of clean India

a day. All staff members participated voluntarily in
the mission and made the DMR as “Green DMR”.

Activities held in Swachh Bharat Abhiyan

- Awareness for cleanliness in day to day life was
passed on to entrepreneurs, farmers and youth in
all the training programmes organized by ICAR-
DMR.

- Awareness campaigns were conducted in the
adapted villages for spreading cleanliness
awareness among the people.

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

3. 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
26" to 31 October, 2015 with a theme “preventive
vigilance as a tool of good governance”. On this
occasion Dr. Mahantesh Shirur, Vigilance Officer
administered pledge to all staff of ICAR-DMR.
Further, to create the awareness in the public, banners
and posters were displayed at the main gate of institute.
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fp= 10-2- [kEc vul/ku fun’kky; 1fjlj e
10k0 Vi ku
Fig. 10.2. Cleanliness drive in DMR campus

JjKk'vh; ,drk fnol

Hkjr db ,drk d ie[k D1=/Mj ykg 1:%
*Ljnkj oYyHdkb Tvy* dh €;rh d miy{; e
Hkdvui&[kc vull/iku fun’iky ;] Tkyu e fnukd
31 vDrcj] 2015 dk jk'vh; ,drk fnol euk;k
x;KA bl volj 1j Hkdvui&[iec vul/ku
fun’fky;] Ikyu d lelr depkj;k u jk'v dh
Jdrk vkj v[k.Mrk dk cuk, j[ku dh kiFk ynA

Bkinkf;d Entko Blirkg

Jk'Vh;  Rkenkf;d  EnhHkkouk Qkm.M’ku
i,u,Q,QIh,pt ub fnYyh I 1kr vun’ik d vullkj
Hkdvui & [kEc vul/u fun’iky; e fnukd 19 |

fp= 10-4- ji°Vh:
Fig. 10.4. Oath taking on National Unity Day and Communal Harmony Week Celebrations

(114

fp= 10-3- Irdrk tkx-drk Hrkg d nkjku
kiFk xg.k djr fun’kky; d dkfed
Fig. 10.3. Oath taking on closing ceremony of Vigilance
Awareness week

4. 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, 2015. A pledge to
maintain the unity and integrity of the country was
taken by all the staff of ICAR-DMR on this occasion.

5. Communal Harmony Week

As per the guidelines received from National
Foundation for Communal Harmony (NFFCH),

N
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25 uotcj] 2015 d nkjku Bkenkf;d Intkkouk Birkg
euk;k X;HA Hkdvui&[iEc vul/ku fun’iy; d
I depkfj;k u >Mk fnoll 1j jk'Vh; lkenkf;d
I nHkouk Qkm.M’ku 4,u,Q,Qlh,pt d fy, ,df=r
QM e viuk v’inku fnsk vkj bl QM dk 1fpo]
Jk'Vih;  Tkenkf; d  InHkkouk Qkm.M’ku
hu,Q,Qlh,ph d 1kl tek djk;k x;kA

fo’o enk fnol

fpjLFk;h df'k e enk d egRo d Bc/k e fd Bkuk
d chp 0;kid thx-drk dk Itu dju d mnn’;
I fnukd 5 ntEcj] 2015 dk *fo’o enk fnoll
Vitk;ku™ pyk;k ;A TKQ 1 onjln d”; 1] euun;
IkIn] fkeyk ifgekpy 1n’k u vitk;ku dk mn?kVu
fd;k vk fd Bkuk dk mPprj df'k mRiindrk d fy,
enk dh tkp 1j Vikkdjr mojrk ic/ku d egro 1j
1{ki e thudkjh nA dy 250 fd Bkuk d [krk 1
;keuke) rjd 1 feVh d ueu fy, x, Vij
mudk ogn ,0 K{e ikkd rRo fLFfr d fy,
fo’y'k.kfd;k x;kA bl volj 1j BEL.kfo’y'k.kRed
fooj.k d DkFk dy 250 enk LokLF; diMI fd Bkuk
dk forfyr fd, x,A

fp= 105 fo’o enk fnol d volj 1j fdlkuk dk enk LokLF;

JK'Vh; foKku fnol lekjkg

0 1928 e vkt gh d fnu Hkjrh; Hkfrd KL=
1) pin’k[kj odV jeu Hjk Hkjr e jeu iHko dh
[kt fd, tu d miy{; e fnukd 28 Qjojl] 2016
dk Hkdvui&[iec vul/iu fun’iky;] Tkyu e

New Delhi, Communal Harmony week was
observed during 19" to 25" November, 2015. All
staff of ICAR-DMR contributed for the National
Foundation for Communal Harmony fund on the
Flag Day and it was submitted to Secretary, NFFCH.

6. World Soil Day

The “World Soil Day campaign” was conducted
on 5% December, 2015 with an aim to create the
mass awareness among the farmers regarding the
importance of soils in sustainable agriculture. Prof.
Virender Kashyap, Honorable Member of
Parliament, Shimla (H.P) inaugurated the campaign
and briefed to the farmers about the importance of
soil test based fertility management for higher
agricultural productivity. The soil samples were
collected systematically from the fields of 250 farmers
and were analyzed for their macro and micro nutrient
status. The soil health cards containing the complete
analytical details along with the site specific fertilizer
recommendations were distributed to 250 farmers
on this occasion.

diml forfyr fd, X,
Fig. 10.5. Distribution of Soil Health Cards on World Soil Day Campagin

7. National Science Day Celebrations

National Science Day was celebrated in ICAR-
DMR (Theme: Make In India; Science & Technology
driven innovations) on 28" February, 2016 with great
enthusiasm in order to commemorate the invention
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fp= 10-6- Hkkdvui&[kkc vul/kku fun’kky; ei jk'Vh; foKku fnol dh >yfd;k
Fig. 10.6. Glimpses of National Science day celebrations at ICAR-DMR

ifo"k; % ed bu bfM;K foKku ,0 k]kxdh pkfyr of the Raman Effect by the Indian physicist, Sir
ub [keh jk'vh; foKku fnoll euk;k x;kA bl Chandrasekhara Venkata Raman on the same day in
di;de e 11 LFkuh; Ldyk d 400 1 Hb vikd the year 1928. More than 400 students from 11 local
Nk=&Nk=kvk u fun’ky; dk te.k fd;kA Ldyn schools visited ICAR-DMR and they were exposed

cPpk dk [kec di [krh d fofu 1gyvk dh Ehudikjh to various facets of mushroom cultivation.
ni XbA

Nk= lenk; e foKku o ik]kixdh dk ykdfi;
cuku d fy, Hkdvui&[kc vull/u fun’iky;
Hjk foKku In’kul] thor in’ku] okn&fookn o
1URrjh 1fr;kixrkvi] oKkfud o 1j.KRed 0;k[ ;ku

i i o science and technology among the student
thh vud xfrof/k;k dk vk;kEr fd;k x;kA community.

Variety of activities such as science exhibition,
live demonstrations, debates, quiz competitions,
scientific & motivational lectures and many more

were organized by the ICAR-DMR to popularize the
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11.

17kk.k ,o {kerk fuek.k
Training and Capacity Building

d- 17 k{k.k
Mk- kx’k xkre

1. fnukd 4&5 vxLr] 2015 dk *Kku ic/ku d fy,
Hkdvui vul/lu MkVk fjikfevie* fo'k; 1j
ukMy vikdify sk d fy, ,u,, FIh ifjlj] ub
fnYyh e vk;keEr dk;’kyk e Hkx fy ;A

1.Jh fcUnoh v jkMk

2- fnukd 16 tykb B 5 vxLr] 2015 d nkjku
*df'k e fu.k; yu d fy, fo’y'k.kked rdund*
fo'k; 1j Hkdvul & ,u,vibif] ub fnYyh e
vi;ker xi'edkytu 1f°kk.k dk; e e Hkx
fy ;KA

1Jh eerk xirk

3 fnukd 21 1 30 viy] 2015 dk *m|]fe;k d fy,
[KEc mRiknu wk]kixdh™ fo'k; 1j Hkdvul &
[kEc vul/fu fun’kky ;] Tkyu ifgekpy in’k:
e vk;ker 17k k.k 1kB; e e Hix fy ;KA

4- fnukd 6 1 26 eb] 2015 dk *ikni dk; Ky
thukfeDl ,o Qly Iijd fy, Vy d i e
Vij,u, & bWVjQJUI* fo'k; 1j Hkdwvui &
JKVh; 1knt to 1k kixdh vul/ku din] 11§
ub fnYyh e vi;kftr xt'edkytu 1f7kk.k e
Hkx fy 5 KA

Jh Ik dekj vul

5 fnukd 10 viy 1 8 eb] 2015 d nkjku Hkdwvui
& [Kc vulMbu fun’iky;] Tkyu e vk;ktr
,d elg d vitk&mle[krk 1f°k{k.k dk;de e
Hkx Ty ; kA

6 fnukd 21 1 30 viy] 2015 dk *m]fe;k d fy,
[iEc mRiknu 1k]kixdr™ fo'k; i1j Hkdvui &
[kEc vul/u fun’kky ;] Tkyu ifgekpy in’k:
e vk;ker 1’k k.k 1kB; e e Hikx fy ;KA

A. Trainings
Dr. Yogesh Gautam

1. Attended the “Workshop on Nodal Officers of
ICAR Research Data Respository for Knowledge
Management” at NASC Complex, New Delhi
from 4™ — 5" August, 2015.

Ms. Bindvi Arora

2. Attended summer school on “Analytical
Techniques for Decision Making in Agriculture”
held at ICAR-NIAP, New Delhi from 16™ July
to 5™ August, 2015.

Ms. Mamta Gupta

3. Attended training course on “Mushroom
Proudction Technology for Entrepreneurs” held
at ICAR-DMR, Solan (HP) from 21+ — 30*
April, 2015.

4. Attended Summer School on “RNA-Interference
asa tool for Plant Functional Genomics and Crop
Improvement at NRC on Plant Biotechnology,
Pusa, New Delhi from 6% — 26™ May, 2015.

Mr. Sudheer Kumar Annepu

5. Attended one month orientation training at
ICAR-DMR, Solan from 10% April to 8" May,
2015.

6. Attended training course on “Mushroom
Proudction Technology for Entrepreneurs” held
at ICAR-DMR, Solan (HP) from 21* — 30®
April, 2015.
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7- fnukd 26 eb 1 25 wvxLr] 2015 d nkjku
Hkdvui & Hkjrh; ckxokuh vull/fu BLFku]
cxy z e Qkdkl d I’kfkr elM;y d Hkx d
rij 1j vull/ku {i= e riu etg d 1Q’kuy
IEc) rk 1f°kk.k dk;Pe e Hix fy ;A

8 fnukd 10&12 Qjojh] 2016 dk *Hkdwvui d
ekuo 1 lkku fodkl uMy vikdkj;k d fy,
nfkrk fodkl dk;@e* i1j Hkdvul & uke]
gnjkckn e vi;keEr 1f7kk.k dk; "lkyk e Hix
fy ;KA

Jh IYodekj jeu

9 fnukd 12 vDrcj 1 12 uokcj] 2015 dk Hkdvui
& [Kc vulbu fun’iky;] Tkyu e vk;ktr
,d etg d vik&mle[krk 1f’k{k.k dk;Pe e
Hkx Ty ; kA

10 fnukd 16 uokcj] 2015 1 20 Qjojh) 2016 dh
vof/k e enj dikejkt fo’ofo]ky;] enj e
riu etg d *vuliu {i= e 1kQ’kuy IEC) r
17kl dk;De e Hix fy ;KA

rduhdh ,o 1”’klfud dkfed

11 Jterh jhrk HdV:k u fnukd 20825 viy]
2015 ok i jhfk.i dh MEibfux ,0 foy"k ke
o' ij ,u,, D10 ifj 1] ub fYyh e Vi;ifer
ik dic e e Hix fy sk

12 Jtert jhrk H&fV;k u fnukd 26&27 uokcj]
2015 dk *h&xrk dk In<hdj.k ,0 BAj.I0; ric*
fo'k; 1j ,u,, LIh ifjlj] ub inYyh e wk;ifEr
JEVI; dk; kkyk e Hikx fy ;KA

[k- Ixk"Bh@ DEeyu@dk; "kkyk wvkfn el
Hkkxhnkjh

Mk- of-ih- “kek

1. fnukd 28&29 flrEcj] 2015 dk *ikni LokLF;
ic/ku d fy, Bex nf'vdk.k* fo'k; 1j Mk okb-
, I- 1jekj ckxokun o okfudh fo”ofo | ky ;] ukuf]
lkyu fgekpy 1n’k: e viGker jk'vh; IxKBE
e HhxhnkjhA

7. Attended three months professional attachment
training in the research area as a part of the revised
module of FOCARS at ICAR-Indian Institute
of Horticultural Research, Bengaluru from 26™

May to 25% August, 2015.

8. Attended training workshop on “Competency
Development Programme for HRD Nodal
Officers of ICAR” held at ICAR-NAARM,
Hyderabad from 10-12* February, 2016.

Mzr. Selvakumar Raman

9. Attended one month orientation training at
ICAR-DMR, Solan from 12%* October to 12*
November, 2015.

10. Attended three months ‘Professional
attachment training in the research area’ at
Madurai Kamraj Univesity, Madurai and
TNAU, Coimbatore from 16" November,

2015 to 20* Febraury, 2016.
Technical & Administration Personnel

11. Mrs.
programme on “Designing and Analysis of
Experiments” held at NASC Complex, New
Delhi organized by ICAR-IARI, New Delhi
from 20 — 25* April, 2015.

Reeta Bhatia attended training

12. Mrs. Reeta Bhatia attended National
Workshop on “Strengthening and
Sustainability of E-Granth’ at NASC
Complex, New Delhi from 26% - 27
February, 2016.

B.  Participation in Symposia / Conferences /

Workshops / Events
Dr. V.P. Sharma

1. Participated in the Natinoal Symposium on
“Holistic Approaches for Plant Health
Management” held at Dr. Y.S. Parmar University
of Horticulture & Forestry, Nauni, Solan (HP)
from 28® — 29 September, 2015.
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MK- vkj-Bh- mik/;k;

2-

fnukd 13&15 eb] 2015 dk ,u,, LEh 1fjlj]
ub fnYyh e vk;kEr fun’kd BEeyu e HixinkjhA

fnukd 22 eb] 2015 dk Ih, Bd, pihdot] ikyeij
ifgetpy 1n’kk e tkdvui {k=n; Bfefr B[ ;k
1 dh jkT; Lrjh; 1;0r cBd e HixinkjhA

fnukd 6 tykb] 2015 dk ,u,, LEh 1fjlj] ub
fnYyh e Hkdvui Brdrk vikdifj;k dh cBd
e HhoxhnkjhA

fnukd 25&26 tykb] 2015 dk 1Vuk e Hkdvui
LFkiuk fnoll ,o df'k foKku dink d okfkd
Iteyu e HikxinkjhA

fnukd 3 wxLr] 2015 dk *Hkjr e B{ettho
lo/ku d uVod dk fodkl djuk* fo'k; 1j
,uch, vk, e] eA e vi;kftr ,d fnolh; leg
cBd e HikxinkjhA

fnukd 7&10 vDrcj] 2015 dk xkok fo’ofo Jky ;]
xkok e vk;kftr ,f’k;u dodfoKku dkxl &
2015 e HkoxhnkjhA

fnukd 2 Qjojf] 2016 dk VDukykth Hou] egjkyi]
fnYyh e 1fj;ktuk dk eY;kdu dju gr foKku
0 ik]kxdh e=ky;] oKkud ,o vk]kxd
vul M fotkkx] ub fnYyh di rdundh Bykgdij
Ifefr di cBd e HkxinkjhA

fnukd 6 ekp] 2016 dk egkjk.kk 1rki df ,0
ik]kixdh fo’ofo]ky;] mn;ij IjkELFkut e
JhELFku dkyt viQ ,xidYpg , Bk, *ku cBd
e crij e[; VIrfrk d -1 e Hix fy;k vij
*kviDVM dYVho’ku ,M okVj dUtjo’ku™ fo'k;
1j 0;k[;ku fn;HA

M- Brh’k dekj

Dr. R.C. Upadhyay

2.

Participated in the Director’s Conference held at
NASC, New Delhi from 13% - 15" May, 2015.

Attended State level Joint meeting of ICAR
Regional Committee No.1 at CSKHPKVYV,
Palampur (HP) on 22 May, 2015.

Attended ICAR vigilance officers meet at NASC,
New Delhi on 6™ July, 2015.

. Attended ICAR foundation day and Annual

conference of KVK on 25%- 26" July, 2015 at
Patna.

Attended one day group meeting on “Developing
Network of Microbial culture collections of

India” at NBAIM, Mau on 3 August, 2015.

Attended Asian Mycological Congress - 2015 at
Goa University, Goa from 7% — 10" October,
2015.

Attended Technical Advisory Committee of the
Ministry of Science and Technology, Dept. of
Scientific and Industrial Research, New Delhi to
evaluate project on 2™ Feb, 2016 at Technology
Bhawan, Mehrauli, Delhi.

Attended as Chief Guest for Rajasthan College
of Agriculture Association meeting at MPAUT,
Udaipur (Rajasthan) on 6™ March, 2016 and
delivered lecture on “Protected cultivation and

water conservation.

Dr. Satish Kumar

10 fnukd 28&29 fhrEcj] 2015 dk *ikni LOKLF; 10.  Participated in the Natinoal Symposium on
ichku d fy, Bex nf'vdi.k* fo'k; ij Mk “Holistic Approaches for Plant Health
okb-, I- ijekj ckxokuh o okfudh fo’ofo Jky ;] Management” held at Dr. Y.S. Parmar
uku] Tkyu ifgekpy In’ki e vk;kfer jK'vh; University of Horticulture & Forestry, Nauni,
IXK'Bh e HdkxinkjhA Solan (HP) from 28® —29% September, 2015.
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tkx’k xkre

fnukd 21&23 viy] 2015 dk *ekuo ,o0
idfr dh ixfr gr iKk.kd Dj{lk ,0 ekuo
lekt d fy, vikfud dfi ik]kixfd;k*
fo'k; 1j Mk okb-, I- 1jekj ckxokuh o okfudh
fo’ofo | ky ;] ukut] Bktyu ifgekpy in’kh e
vk kEr jVh; IxKBh e HboxinkjhA

fnukd 28&29 flrEcj] 2015 dk *ikni LoiLF;
ichku d fy, lex nf'vdk.k* fo'k; i1j Mk
okb-, I- 1jekj ckxokun o okfudh fo’ofo | ky ;]
ukul] Bkyu ifgekpy In’kh e vik;kEr jk'vh;
IXK'Bh e HkkxhinkjhA

fnukd 28&30 ekp] 2016 dk "Hkdvui&dfk*
Idf'k e uokle d fy, Kku vilkjr Ilkku
Lpuk 1.kkyn gch 1y ,uch, 1,1 ,M ,y;il]
ukxij e vi;kier ;) ifkk.k dk; "lkyk e
HkxhinkjhA

fnukd 16&17 tykb] 2015 dk *jk'Vh; wvkink
ic/ku™ 1y Millh dk;ky ;] Bkyu e vi;kitr
nk fnolh; dk; ; kkyk e HoxhnkjhA

fnukd 7 uokcj] 2015 dk ub inYyh e vk;kEr

,d fnolh; jkeHkk dk;ko;u Ifefr dh
dk; *kkyk e HkxinkjhA

1Jh fclnoh vjkMk

16-

fnukd 18 eb] 2015 dk ,u,, LI 1fjlj] ub
fnYyh e Hijrh; dfc vul/u ifj'in] ub
fnYyh Hjk *,xi 1p&2050¢ e HexhnkjhA

1Jh eerk xirk

Dr. Yogesh Gautam

11.

12.

13.

14.

15.

Attended the National Symposium on
“Modern Agro-Technologies for Nutritional
Security and Health Society for Advancement
of Human and Nature” held at Dr.Y.S. Parmar
UHE Nauni, Solan (HP) from 21 - 234
April, 2015.

Participated in the Natinoal Symposium on
“Holistic Approaches for Plant Health
Management” at Dr. Y.S. Parmar University
of Horticulture & Forestry, Nauni, Solan (HP)
from 28" — 29 September, 2015

Participated in the User’s training workshop
on “ICAR KRISHI” (Knowledge Based
Resources Information System Hub for
Innovations in Agriculture) Geoportal held at
NBSS & LUR Nagpur from 28% - 30 March,
2016.

Participated in two days workshop on
“National Disaster Management” at DC Office
Solan from 16" — 17® July 2015.

Participated in the one day Workshop of the
Rajbhasha Karyanvayan Samiti held at New
Delhi on 7 November 2015.

Ms. Bindvi Arora

16.

Participated in AGRI SEARCH - 2050’ on 18
May, 2015 at NASC Complex, Pusa organized
by ICAR, New Delhi.

Ms. Mamta Gupta

17.  Participated in AGRI SEARCH - 2050’ on 18"
17- fnukd 18 eb] 2015 dk ,u,, L 1h ifjhj] ub May, 2015 at NASC Complex, Pusa organized
fYyh e Hri; dfk vulMu ifjn] ub by ICAR, New Delhi.
fYyh Wi, x1 Ip & 2050° e Hixinkjii
C1200)
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12.

fof’k"V vkxrd
Distinguished Visitors

fjlka/khu vof/k d nkjku dy 16 vixUrdk u In total 16 visitors visited ICAR-DMR, Solan

Hkdvui&[iec vull/fu fun’ky; dk nkjk fd;k

feue I dN eghoi.k vixirdk dk fooj.k urp follows:

during this period. Few important visitors are as

iLrr g}
@- uke o ik Mh,evkj] lkyu e
I- nkjk djur dh rkgh[k
SL Name & Address Date of visit to
No. DMR, Solan
1. M-, p-ih- fIg@Dr H.P. Singh 25.06.2015
10 mi egkfun’kd ‘ckxokuhh ] tkdvui ,0 v/;{k Ih,p,Vvib@
Former DDG (Hort.) ICAR & Chairman CHAI
2. M- fot; flg Bkdj@Dr. Vijay Singh Thakur 29.06.2015
dyifr] ;-,p-,Q] ukuh] Tkyu@vice Chancellor, UHF, Nauni, Solan
3. Mk ,u-d- d".k dekj] mi egkfun’kd ickxokun foKkut]@ 30.06.2015
Dr. NK Krishna Kumar, DDG (HS), ICAR
Hkdvui-] df'k tou] ub fnYyh@krishi Bhavan, New Delhi.
4. M- jke’oj flg@Dr. Rameshwar Singh 06.07.2015
ifj ;keuk fun’kd] dfk Kku 1c/k fun’fky ;] Hkdvui] ub fnYyi@
Project Director, DKMA, ICAR, New Delhi
5. Jh 1 l] ’k pny@shri. Suresh Chandel 30.07.2015 &
10 Ikin ,0 InL;] *Kkih fudk;] Bkdvui] ub fnYyh 10.09.2015
Former MP and Member Governing Body, ICAR
6. N othn d’; i@shri. Virender Kashyap 05.12.2015
ekuun; BkIn] 'keyk@member of Parliament Shimla Constituency
7. Jh Nfcyin JkA @shri. Chhabilendra Roul 23.03.2016
vij lipo %M,J‘/z o Ifpo Hkdvui+@
Additional Secretary (DARE) & Secretary (ICAR)
df' Hou] ub fnYyn@krishi Bhavan, New Delhi.
8. Ji Huy dekj flg@shri. Sunil Kumar Singh 27.03.2015
vij bipo ,o foRrh; Dykgdkj iM;j@Hkdvul-4@
Additional Secretary & Financial Advisor (DARE/ICAR)
df’ tou] ub fnYyh@«krishi Bhavan, New Delhi.
fjikviku vof/k d nkjku [iec dh [krh d foftklu A total No. of 2650 farmers, entrepreneurs,

Igyvk d ckj e thudkjh ikir dju d fy, dy
feykdj 2650 fdBkukl m]fe;k Nk=k vkj futth o

1jokjh VA sk u fun’lty; di nkjk fd sk

students and private and Govt. officials also visited
the Directorate during this period to know about
the different facets of the mushroom cultivation.
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fp= 12-1- dh Nfoyln: jkmy] vij Bfpo iM;j% o Bfpo] Hkdwvui rFkk Mk- , -, 1- pgy] Hrio dyifr]
eid,ovkfo-] mn;1j Hkdvui&[kEc vul/ku fun’kky; ei Hke.k di nkjku Yck,: B nk,#

Fig. 12.1. Shri. Chhabilendra Roul Additional Secretary (DARE) & Secretary (ICAR) and Dr. S.S. Chahal, former VC, MPUAT,
Udaipur on their visit to ICAR-DMR (Left to right)

fp= 12-2- Hkdvui&[kkc vul/kku fun’kky ;] bkyu el ,d,e; dk mn?kVu djr Mk-,u-d- d".kk dekj]
mi egkfun’kd lckxokuh foKkut
Fig. 12.2. Inaugration of AKMU cell of ICAR-DMR by Dr. N.K. Krishna Kumar, DDG (Hort. Science)

122




Annual Report 2015-16 9

vuc/k & 1
dkfed ,o Bfo/kk,!

Annexure - 1
Personnel of ICAR-DMR

fnukd 31-03-2016 di vulkj Hkdvui&[kic vul/ku fun’kky ;] pEck?kVv] Bkyu ifg-i+ ei oKkfudk dh lox

L[k
Cadre strength of scientists at the ICAR-Directorate of Mushroom Research, Chambaghat, Solan (HP) 173213 as on 31.03.2016

fo'k; dk uke oru cM ,o xXM I oKkfud ofj"'B oKkfud 1/kku oKkfud dy

, ch b , chUn , ¢ I, ch Hn
Name of the Pay band and grade pay Scientist St. Scientist Principal Scientist Total
discipline A B C A B C A B C A B C
ka% if=ch 15600839100 + XM i 6000/ - 1 1 11
1y, K
Agrl.Engg. 15600-39100 + GP 6000/- - 1 1 - - - - - - - 1 1
(ASPE)
dff to Kk]ixdh 15600839100 + XM 1 6000 ,0 8000~ 1 1 1 1 2 2
Agril Biotech- 15600-39100 + GP 6000 & 8000/- 1 1 1 1 2 2
nology
dfk diviokiu 15600839100 + XM 1 6000/ 1 1 1 1
Agril Entomology  15600-39100 + GP 6000/~ 1 1 1 1
dfk il 156008:39100 + XM § 6000/- 1 1 1 1
Agril Extension 15600-39100 + GP 6000/- 1 1 1 1
%}/Dlh_ fok; 15600-39100 + XM i 6000- 1 1 1 1
IdE V) vk
Flexi discipline 15600-39100 + GP 6000/- 1 - 1 - - - - - - 1 -1
(Computer
Application)
[K] iQibxch 15600839100 + XM i 6000 T T
Food Technology 15600-39100 + GP 6000/- - 1 1 - - - - - - - 1 1
viuoPidh ,0 15600839100 + X i 6000)- (O |
ikni 1tuu
Genetics & Pl 15600-39100 + GP 6000/- 1 1 2 - - - - - - 1 2 2
breeding
1kni Jix fokku 15600&39100 + XM 1 6000/- ,0 8000~ 1 - 1 1 1 2 - 1 1 2 2 4

37400867000 + XM 1 10000/
Plant Pathology 15600-39100 + GP 6000/- & 8000/- 1 - 1 1 1 2 - 1 1 2 2 4
37400-67000 + GP 10000/-
enk fokiu 15600839100 + XM i 6000/- - 1 1 11
Soil Science 15600-39100 + GP 6000/- - 1 1 1 1
10t foKku 15600839100 + XM § 6000/- 1 1 1 1 2 2
Vegetable 15600-39100 + GP 6000/- & 8000/- 1 1 1 1 2 2
Science
dy ;kx 7 4 U 3 1 4 -1 1 10 6 1
G. Total 7 4 11 3 1 4 - 1 1 10 6 16
, &Ky g, In(ch & fjor in( Ih & dy 1In
A-In position; B—Vacant: C—Total
C13)
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rdundh] 1’kklfud ,o Bgk;h Ji.kh dh Box B[k

Cadre strength of technical, administrative and supporting category

@-1- inuke oru cM ,o0 XM & Lohdr in  Hj g, in fjDr In dy
SN Designation Pay band and Grade Pay Sanctioned In position Vacant Total
posts posts posts

rduhdh In@Technical posts

1 Vh&4@T-4 9300-34800 + GP 4200/- 2 2 - 2

2 Vh&n&3@t-11-3 5200-20200 + GP 2800/- 2 1 1 2

3 Vh&2@T-2 5200-20200 + GP 2400/- 1 1 - 1

4 Vh&1@T-1 5200-20200 + GP 2000/- 8 8 - 8
dy ;kx@Grand total 13 12 1 13

Administrative posts

1 i’k fud vikdkjh@ 15600-39100 + GP 5400/- 1 = 1 1
Administrative Officer

2 Igi;d riklfud vikdiji@ 9300-34800 + GP 46001/- 1 1 - 1
Asstt. Admn.Officer

3 Igi;d foRkr o Y[l Vikdkjh@9300-34800 + GP 4600/- 1 1 - 1
Asstt.Fin. & A/Cs Officer

4 futh 1fpo@ 9300-34800 + GP 4600/- 1 1 - 1
Private Secretary

5 1gk; d@Assistant 9300-34800 + GP 4200/- 4 3 1

6 0;0Drd Igk;d@ 9300-34800 + GP 4200/- 1 1 - 1
Personal Assistant
ofj'B fyfid@upc 5200-20200 + GP 2400/- 2 2 -
Vi kyfid xM&n@ 5200-20200 + GP 2400/- 1 1 -
Stenographer Gr.llI

9 dfu'B fyfid@Lbc 5200-20200 + GP 1900/- 2 3 - 2
dy ;kx@Grand total 14 13 2 15

1 d’ky Igk;h LViQ@ Rs.5200-20200 + GP 1800/- 10 5 5 10
Skilled support staff
(Supporting staff)

1"kl fud LVKQ dh I’Kf/kr Box D[ ;k d dkj.k dfu'B fyfid dk ,d in vikd g ftl fudV Hfo"; e lek;ktr dj fy;k
T, XA

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

Hkdvui & [kEc vul/ku fun’kky; Ufg-ih e LVkQ dh fLFkfr
Staff in position at ICAR-DMR (HP)

@-1-  depkjh dk uke inuke b&ey

S.No  Name of employee Designation Email

1 Mk- of-ih- “kek@Dr. V.P. Sharma fun’kd @Director vpsharma93.icar@gov.in

2 Mk- vkj-Bh- mik/;k; @Dr. R.C. Upadhyay  1/kku oKkfud@Principal Scientist  rcupadhyay.icar@gov.in

3 Mk Vk-1h- vgykor@pr. O.P. Ahlawat iI/lku oKkfud@eprincipal Scientist  ahlawat22.icar@gov.in

4 M- ch-,y- V=h@Dr. B.L. Attri iI/ku oKkfud@principal Scientist  attribl_cith@rediffmail.com

5 Mk- Brt’k dekj@br. Satish Kumar iI/ku oKkfud@principal Scientist satish132.icar@gov.in

6 Mk- *or dey@br. Shwet Kamal ofJ"B oKkfud@senior Scientist shwetkamal.icar@gov.in

7 Mk ;kx’k Xkre@br. Yogesh Gautam oKkfud lofj'B oruekui@ ygautamdmr.icar@gov.in
Scientist (SS)

TN
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@-1-  depkjh dk uke inuke b&ey

SI. No Name of employee Designation Email

8 Mk- egr’k f’kz J@Dr. Mahentesh shirur  0KKud@scientist mshirur.icar@gov.in

9 1Jh eerk XIrk@wms. Mamta Gupta oKkfud@scientist mamtagupta.icar@gov.in

10 Jh By dekj ,-@mr. Sudheer KumarA  0Kkud@scientist sudheerannepu@gmail.com

I’k fud LVKQ@Administrative Staff

1 Jh t-Vkj- elxy@sh. J.R. Mangle Igk;d foRrr ,0 y[K vikdkji@  afacodmr.icar@gov.in
AF&AO

2 Jh jktUn "kek@sh. Rajinder Sharma lok;d 1’klfud vikdiji@aao rajinderl.icar@gov.in

3 Jh 1jth flg@Sh.SurjitSingh futh Hfpo@ps skanwar.icar@gov.in

4 Jhert Butyk Bkdj@smt. Sunila Thakur  futh Igk; d@pa sunilathakur.icar@gov.in

5 Jh Hkhe flg@Sh Bhim Singh Igk; d@Assistant bhim.icar@gov.in

6 Jh Vi-Mb- kek@sh. T.D. Sharma Igk; d@Assistant tdsharma.icar@gov.in

7 Jh nhi dekj@Sh Deep Kumar VICkyfid xM&i@steno Gr.il deep.icar@gov.in

8 Jh, u-il- UXh@sSh. N.P. Negi Igk; d@Assistant npnegi.icar@gov.in

9 Jh Ifr Bkdj@sh. satinder Thakur ofJ"B fyfid@upc satenderk.icar@gov.in

10 Jh /e nkl@Sh Dharam Dass ofJ'B fyfid@upc dharma.icar@gov.in

11 Jhert K’k tue@smt. Shashi Poonam  dfu'B fyfid@Lbc shaship.icar@gov.in

12 Jh jkku yky UXh@sh. Roshan Lal Negi  dfu'B fyfid@Lbc roshannegi.icar@gov.in

13 Jh 1tho “kek@sh. Sanjeev Sharma dfu'B fyfid@Lbc sanjeevs.icar@gov.in

rduhdh LVkQ@Technical staff

1 Jh Buty oek@sh. Sunil Verma Igk e[ ; rd- vi/kdkjh iQker@ sunilv.icar@gov.in
Assistant chief technical officer (Farm)

2 Jierh jirk@smt. Reeta Igke[; rd- vikdkjh LiLr4@ reeta30.icar@gov.in
Assistant chief technical officer (Library)

3 Jherh “kytk oek@smt. Shailia Verma  0fJ'B rd- vi/kdkjh idyki@ shailjav1.icar@gov.in
Sr. Technical Officer (Art)

4 Jh Kku pUn@sh. Gian Chand rduhdh vi/kdkjh fck; yjh@ gianchand1.icar@gov.in
Technical Officer (Boiler)

5 Jh Mkyk jke@sh. Dala Ram ofj'B rd- Igk;d Mkbojh@ dalaram.icar@gov.in
Sr.Technical Assistant (Driver)

6 Jh jke yky@sh. Ram Lal ofj'B rd- Igk;d Mkbojh@ ramlal.icar@gov.in
Sr.Technical Assistant (Driver)

7 Jh y[k Jkt jk.k@sh. Lekh Raj Rana rduhdh 1gk; d iQkek@ lekhraj.icar@gov.in
Technical Assistant (Farm)

8 Jh jke Lo: 1@sh. Ram Swaroop rduhdh 1gk; d iQkek@ ramwaroop.icar@gov.in
Technical Assistant (Farm)

9 Jh thr jke@sh. Jeet Ram rduhdh 1gk; d iQkek@ jeetram.icar@gov.in
Technical Assistant (Farm)

10 Jh xyj flg jk.k@sh. Guler singh Rana  rdutdh Igk; d ibyDVhf’k; uk@ gulerrana.icar@gov.in
Technical Assistant (Electrician)

11 Jh nhid ’kek@sh. Deepak Sharma rdunhdh Rgk; d IdEl; V@ depsun.icar@gov.in
Technical Assistant (Computer)

12 Jh jkt dekj@sh. Raj Kumar rduhdh 1gk; d iQkek@ rajkumarl.icar@gov.in
Technical Assistant (Farm)

d’ky Bgk;h LVkQ@skilled Supporting Staff

1 Jh uj’k dekj@sh. Naresh Kumar d’ky Igk;h LVkQ@sss nareshkumar.icar@gov.in

2 Jhrt j e@Sh Tej Ram d’ky Igk;h LVkQ@sss tejram.icar@gov.in

3 Jhert efjk noh@smt. Meera Devi d’ky Igk;h LVkQ@sss meeradevi.icar@gov.in

4 Jh vitir dekj@sh. Ajeet Kumar d’ky Igk;h LVkQ@sss ajeetkumar.icar@gov.in

5 Jh fou; ’kek@sh. vinay Sharma d’ky Igk;h LVkQ@sss vinaysharma.icar@gov.in
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Mk- okt *kek] 1/ku oKkfud] Hkdvui &Mh,evij
u fnukd 07-10-2015 4iokgui I fun’kd] Hkdvui
&[iec vulMku fun’ky; dk intkj xg.k fd ;KA

Jn 1/j dekj vui u fnukd 10-04-2015 iokgut
dk bl fun’iky; e oKkfud 4ICEh foKkut dk
Intkkj xg.k fd ;KA

Jh tvij- exky u fnukd 21-04-2015 Liokgut
dk bl fun’lky; e Ngk;d fokr o y[k
vifkdkjh dk inHkj xg.k fd ;KA

- Jh IYodekj vkj- u fnukd 12-10-2015 %iokgut

dk bl fun’y; e oKifud ¥ICEh foKius dk
ik xg.k fd sk

- Mk cf-, y- v=h u fnukd 12-02-2016 tiokguh dk

bl fun’iky; e 1/ku oKkfud ickxokuh & Qy
fokkuh dk InHkj xg.k fd;kA

Joining

—_

Dr. V.P. Sharma, Principal Scientist, ICAR-
DMR, Solan has joined as Director, ICAR-DMR,
Solan on 07.10.2015 (FN).

Mr. Sudheer Kumar Annepu has joined at this
Directorate on 10.04.2015 (FN) as Scientist
(Vegetable Sceince).

Mr. J.R. Mangale has joined as Assistant Finance
& Account Officer at this Directorate on
21.04.2015 (EN)

Mr. Selvakumar Raman has joined at this
Directorate on 12.10.2015 (FN) as Scientist
(Vegetable Science).

Dr. B.L. Attri has joined at this Directorate on
12.02.2016 (FN) as Principal Scientist (Hort —
Fruit Science)

Mk- of-ih- *kek] 1/kku oKkfud] Hkdvui&[kec vul/kku fun’kky ;] Bkyu ei fun’kd dk intkkj xg.k djr g,
Dr. V.P. Sharma, Principal Scientist, ICAR-DMR joined as Director, ICAR- DMR
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1nklufr

1 Jh nhid ’kek] rduhdh Dgk;d dk fnukd 27-
102014 1 of)'B rdundh Igk;d d 1n ij
Inkur fd;k x;kA

2 Jh Kku pUn] ofj"B rdutdh Igk;d dh fnukd
23042014 1 rdundh vikdkh d -1 e inlufr
dh xbA

3 Jh jke Loz i] rdundn Igk;d dk fnukd 13-
102015 1 ofj"B rdundh Bgk;d d in ij
Inkur fd;k x;kA

4- Jh thr jke] rdundh Igk;d dk fnukd 13-10-
2015 1 of)"B rdundh Bgk;d d in ij inlur
fd;k X;HA

5 Jh xyj flg jk.K] rdutdh Igk;d dk fnukd
27-10-2015 1 of)'B rdutdh Igk;d d in ij
Inkur fd;k x;kA

6 Mk ;kx’k xkre] oKkfud dk fnukd 08-01-2010
I -i1; 8J000@& d vxy mPprj xM e j[k
X ;KA

7 Mk egr’k k= j] okkfud dk fnukd 21-04-2014
I -i1; 7)000@& d vxy mPprj xM e j[k
X ;KA

1 okfuoffr

1 Jh fudk jke] d’ky Bgk;h LVKQ fnukd 31-05-
2015 1 ifj'kn dh Bok 1 NokfuoRr g,A

LFKkUKFj .k

1 13h fcinoh vk oKkfud dk Hkdvui &Hikjirt;
dft vul/u ILFku] ub fnYyh e dk;Hij
xg.k dju d fy, fnukd 23-12-2015
ivigkgui 1 bl fun’iky; B LRkukirfjr fd;k
X ; kA

2- I IYodekj jeu dk Hkdvui&lhvikbvh,p]
Jiuxj e dk;Hkj xg.k dju d fy, fnukd 04-
03-2016 ivigkgui 1 bl fun’iky; 1 LRkulrfjr
fd;k Xx;HA

[kydn Rc/kh xfriof/k;k

Hkdvui&[kc vul/lku fun’iky;] Tkyu dh
26 InL;h; Vhe u fnukd 18 1 21 viy] 2015 d
nkjku tkdvui&Hikjrh; enk ,o ty Bj{k.k TLRku]
ngjknu e vk;keEr ikgrr; di% vul/u ifj'in
vrj&{=h; [kydn ifr;kxrk e Hix fy;kA

C 1)

Promotion

1. Dr. Yogesh Gautam, Scientist has been placed in
the next higher grade pay of Rs. 8000/- w.e.f.
08.01.2010.

2. Dr. Mahantesh Shirur, Scientist has been placed
in the next higher grade pay of Rs. 7000/- w.e.f
21.04.2014.

3. Sh. Deepak Sharma, Technical Assistant was
promoted as Sr. Technical Assistant w.e.f.
27.10.2014.

4. Sh. Gian Chand, Sr. Technical Assistant was
promoted as Technical Officer w.e.f. 23.04.2014.

5. Sh. Ram Swaroop, Technical Assistant was
promoted as Sr. Technical Assistant w.e.f.

13.10.2015.

6. Sh. Jeet Ram, Technical Assistant was promoted
as Sr. Technical Assistant w.e.f. 13.10.2015.

7. Sh. Guler Singh Rana, Technical Assistant was
promoted as Sr. Technical Assistant w.e.f.
27.10.2015.

Superannuation

1. Sh. Nika Ram, Skilled Support Staff
superannuated from council services w.e.f

31.05.2015.
Transfer

1. Ms. Bindvi Arora, Scientist was transferred from
this Directorate on 23.12.2015 (AN) to join her
duty at ICAR-Indian Agricultural Research
Institute, New Delhi.

2. Sh. Selvakumar Raman was transferred from this
Directorate on 04.03.2016 (AN) to join his
duties at ICAR-CITH, Srinagar.

Sports

A contingent of 26 men from Directorate of
Mushroom Research, Solan participated in ICAR
Inter-Zonal sports meet held at ICAR- Indian Institute
of Soil and Water Conservation, Dehradun from 18*
to 21* April, 2015.
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Annexure - 2
Financial Statement for the FY 2015-16

0'k 2015&16 di fy, Xj&;ktuk o ;ktuk d rgr ctV dh fLFkfr %z 1; yk[k ek

Budget position under Non-Plan and Plan for the year 2015-16 (Rs. in Lakhs)

@-1- y[kk kK Xj ;ktuk xj ;ktuk s kEuk s ktuk
vkoVu 0;; vkoVu 0;;
2015&16  2015&16  2015&16  2015&16
S.No. Head of Accounts Non-Plan Non-Plan Plan Plan
Allocation Exp. Allocation Exp.
2015-16 2015-16 2015-16 2015-16
d- Ith@A. capital
[ Hfe@Land
i dk; @works 197.10  197.09
iii mid].k@Equipment 3.15 3.14 85.00 84.85
iv Ipuk ik]kixdi@information Technology 5.00 5.17
v iLrdky ; @Library 5.00 4.95
vi  Quipj o fQDIpj@Fumiture & Fixture
vii W; ftutirh; mi ;kEuk & midj.k@others (TSP — Equipment) 5.00 4.99
dy xj ;ktuk ith ifjIEIfRr@Total- Non-Plan Capital Assets ~ 3.15 3.14 297.10 297.08
[ JkELO@B. Revenue
[ LFkkiuk 0; ; @Establishment Expenses
i LFkkiuk kYA @Establishment Charges 310.00 308.85
i etnjh@wages
i le;kifj HRrk@o.T.A 0.06 0.06
dy LFkiuk "kYd@Total Estt. Charges 310.06 308.85
Il lkekl; jk€tLo@General Revenue
1 ’lu ,0 v; lofuoRr yik@pPension & Other Retirement Benefits ~ 82.00 81.94
2 ;k=k 05 ; @Travelling Expenses
sk HRrk Ay @LAkUlr j .k ;k=k HRrk@TA Domestic/Transfer TA ~ 2.00 1.98 4.00 3.99
dy ;k=k HRrk@Total Travelling Allowance 2.00 1.98 4.00 3.99
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@-1- yi[kk "kn'k XJ sktuk xj ;ktuk ; kEuk s kEuk

vkoVu 055 vkoVu 0;;

2015&16  2015&16  2015&16  2015&16
S.No. Head of Accounts Non-Plan Non-Plan Plan Plan

Allocation Exp. Allocation Exp.

2015-16 2015-16 2015-16 2015-16
3 vulku ,0 wkij’kuy 0; ; @Research & Operational Expenses 10.00 9.99 33.00 32.99
4 iI’klfud 0; ; @Administrative Expenses 106.50 106.48 44.50 44.49
5 fofo/k 0; ; @Mmisc. Expenses 5.25 5.25 7.50 7.49
dy&jktLo@Total- Revenue 515.81 514.58 89.00 88.99
,ub ,p@NEH - - 2.00 2.00
tu thrh; mi kEuk@Tse 2 2 5.00 4.99
lex ;kx ! lith o jktLok@Grand Total: (Capital & Revenue)  518.96 517.73 393.10 393.06
@-1- Y[k "kh'K vkoVu 05
SI. No. Head of Account Allocation Expenditure
1 X]J ;ktuk@Non-Plan 518.96 517.73
2 ;kEuk@plan 393.10 393.06
3 vHik-1-[kECc vu if] ;kEUK@AICRP on Mushroom 395.19 395.19

v{: gkfly
Target Achieved
4 JktLo 1kflr@Revenue Receipt 27.56 28.18
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[kec vul/ku fun’ky ;

d fy,
1fj .kke&#1 [k nLrkot Yvkj , QM

RESULTS-FRAMEWORK DOCUMENT (RFD)
for

DIRECTORATE OF MUSHROOM RESEARCH

(2014-15)

L1

HIE H
ICAR
PECK?kKV] Bkyu&l173 213 ifgekpy 1n’ki
oc IkbV % www.nremushroom.org

Chambaghat, Solan -173213, (Himachal Pradesh)

Website: www.nrcmushroom.org
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[k.M 16 afpdYiuk] y{;] mnn’; ,o dk;

Section 1: Vision, Mission, Objectives and Functions

ifjdYiuk

Viffkd ixfr] ikfjiLRdrdh; 1Ak o
i kd 1j{k d fy, [Ec dk vulliu ,o
fodkl djukh

%

[Kc dh x.koRrk vkj mRikndrk dk c<ku] df'k
vIPEVK@vif 'V [kec 1k dk mi;kx dju
Vi Jrexky mRilu dju] xjich dk fuokj.k dju
rAk 1k .kd 1j{k Bfuf’pr dju d fy, f}r;d
dfc dk 1Rlkfgr dju gr eytr vul/ku
dju] [kc fofo/krk dk Bjf{kr dju rFkk
ik] fxfd ;k@fdLek dk fodflr dju d fy,
vull/iku o fodkl djukA

mnn’ ;

[iEc to fofokrk dk Tdyu 0 Tj{k.k djul

mlur X.koRrk vkj mPprj mRikndrk d fy,
[ec viuof’kd T Rkkuk dk icku ,0 mi;kixr(

dfk viPkV di miskx djd [iEc dh mRiknu
ik|ixfd sk fodflr djuk

tiod Vibif,e ik[kixfd;k dk mikx djd
uelitio icku d fy, itvidky di fodkl
djug(

yilkin mi 3 PRk i skoj.k in'k.k dk de dju
d fy, vifkV [Ec ikiij di iupd.K

[Ec@[IEc mAiknk d thougdky ok c<iu Vij
o'k Hj miythrk cuk; j[u d fy, QIyiRrj
ik|ifxdh 0 e¥; ofiul

flert fuekk d fy, eluo 11k fodkl
[Ec dk ipfyr dju d fy, ik|ixdh gLrkrj.k

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/variety
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.

Objectives

To collect and conserve mushroom biodiversity
Management and utilization of mushroom
genetic resources for improved quality and higher
productivity

To develop mushroom production technologies
by utilizing agrowastes

To develop protocol for pest management using
biologicals/IPM technologies

Recycling of spent mushroom substrates for
beneficial uses and reducing environmental
pollution

PHT and value addition for enhanced shelf life
and round the year availability of mushroom /
mushroom products

Human resource development for capacity
building

Transfer of technology for popularization of

mushroom
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[kEc d mRiknu wkj X.koRrk dk c<ku d fy,
vull/iku ,0 fodkl djuk(

[kEc tuu n0; rFk Dcthr Bpuk d Kif.kd
.Mkjxg d Ik e dk; djuk

mPprj mRiknu ,0 mRikndrk dk gifly dju
rAk LRkun; -1 B miyGk ik vif’ 'V kg
dk mi;kx dju gr LRku fof’k'V BeL;kvk 1j
uVod vull/iku dk Belo; djuk(

ekuo 1 Hkku fodkl ,o ik]kixdh gLrkrj.k dk
iRMkfgr djuk vij [Kc m]kx dk rdundh
Ig;kx inku djuk(

c< g, thou dky rfk cgrj vkenut d fy,
Qlykrj ik]kxdh ,0 eY;o/ku djukA

Functions

R&D for enhancing mushroom production and
quality

To act as repository of mushroom germplasm
and information

To coordinate network research on location
specific problems to achieve higher productivity
and utilized locally available agrowastes substrate.
To promote human resource development and
transfer of technology and to provide technical
support to the mushroom industry.

PHT and value addition for enhanced shelf life

and better income
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Section 4. Acronyms
@- I@S No. If{k' r : i@Acronym fOOj .k@Description
1 VibMi,e@iDm ,ddr jkx ic/ku@integrated Disease Management
2 Mh,evkj@DMR [kEc vul/lu fun’lky ; @Directorate of Mushroom Research
3. Vvikb, Ih@1APs uokle'kh dkjokb ;ktuk@innovation Action Plans
4, ,e, HIh@wmsc H'Vkpkj d IHkfor tkf[ke e deh yku d fy, U;utdj.k j.kubfr;k@
Mitigating Strategies for Reduction of potential risk of corruption
5, Inhh@ccc ukxfjd@miHkDrk pkVj@citizens'/Client's Charter
6. thvij ,e@GRM ’kdk; r Belku ic/ku 1.kkyi@Grievance Redress Management system
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[k.M 6§ wU; folkkxk I fofk'V in’ku Tz jr
Section 6: Specific Performance Requirements from other Departments
LFkku JkT; 1:xBu 1:xBu lcf/kr bl ExBu bu t:-jrk dizk bl ;fn wvkidh
dlk dlk dk 1IQyrk I wkidi  dfy, IxBu I t:jr ijh
ndkj ndkj uke ldrd D;k €t:-jr Li"vidj.k wviuh t:zjrk ugh tkrh
gl dh ek=k rc D;k
crk;: glexk
Location State Organisation Organisation Relevant What is Justification Please ‘What happens
Type Type Name Success your for this quantify ifyour
Indicator requirement  requirement your requirement
from this requirement is not met
organisation from this
organisation
W5 W5 W; W5 W; W5 W; W5 W;
Nil Nil Nil Nil Nil Nil Nil Nil Nil
[k.M 7% IxBu@e=ky; dh xfrfof/k;k dk 1fj.ke@ iHko

Section 7: Outcome/Impact of activities of Organization/Ministry

@-  IxBu dk

I- ifj.kke @iHkko
IkFk bl ifj.ke@
itkko dk iHkfor
dju gr L;Dr
1 L mRrjnk;h
Jointly responsible

for influencing this
outcome/impact with
the following organiz-

ation(s)/departments/
ministry(s)

Sl.  Outcome/Impact
No. of organization

futufyf[kr IxBuk@ 1Qyrk hdrd
folkkxk@e=ky ;k d

bdkb, 2011 2012 2013 2014 2015
&l12 &13 &14 &15 &16
Success Indicators Unit 2011 2012 2013 2014 2015

-12 -13 -14 -15 -16

1 n’ke fofflu 1dkj &
d [kc d mRiknu
d IiF Bk mRikné&
drk e lof)

1. Enhancement of —
production as well
as productivity of
different mush-
rooms in the
country

dy [kc mRiknu ifrkr 2 3 5 7 10

e ifr’kr of)

mRikndrk e ifr’kr  ifrir 1 1 2 3 4
o)

Percent increase in  Percent 2 3 5 7 10
the total mushroom

production

Percent increase Percent 1 1 2 3 4

in the productivity
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