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Hkk-—-vuq-i-&[kqEc vuqla/kku funs’kky;
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vkSj uoksUes"kh fuos’k izHkkoh izkS|ksfxfd;ksa dk fodkl djds
[kqEc m|ksx esa lHkh fgr/kkjdksa dh t:jrksa ds vuq:i vius
iz;klksa esa yxkrkj vfHko`f) dh xbZ gSA fiNys ikap o"kksZa esa]
Hkkjr esa [kqEc mRiknu 1-00 yk[k ehfVªd Vu ls c<+dj
2-01 yk[k ehfVªd Vu ds Lrj ij yxHkx nksxquk gks x;k gSA
Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½]
lksyu }kjk fodflr mPp mit’khy fdLeksa vkSj fdlku
fe=or izkS|ksfxfd;ksa us bl òf) dks gkfly djus esa mYys[kuh;
Hkwfedk fuHkkbZ xbZ gSA dsoy o"kZ 2019 esa gh] funs’kky; }kjk
nks mPp mit’khy LVªsu ;Fkk f’kVkds [kqEc esa Mh,evkjvks&356
vkSj vks,LVj [kqEc esa ih,llh,p&135 dks [ksrh ds fy,
tkjh fd;k x;k vkSj fofHkUu [kkus ;ksX; rFkk vkS"k/kh; [kqEc
esa mPp mit ,oa iks"kf.kd fo’ks"krkvksa ds fy, 14 {kerk’khy
LVªsu dh igpku Hkh dh xbZA fjiksVkZ/khu o"kZ ds nkSjku] Hkkjr
dh [kqEc lEink dks 171 uohu izkfIr;ksa ls le`) cuk;k
x;kA

funs’kky; }kjk uohu [kqEc iztkfr;ksa ds fy, vusd
Qly izca/ku jhfr;ka fodflr dh xbZ gSaA buesa ls] Lo% ik=s
ifjfLFkfr;ksa ds varxZr] dhVjksxtud dodh; iztkfr
dkWMhZlsIl fefyVsfjl rFkk blkfj;k fllkfM;k dh [ksrh
lokZf/kd mYys[kuh; gSA fjiksVkZ/khu vof/k ds nkSjku ,d
vU; mYys[kuh; miyfC/k ds varxZr] igyh ckj e`nk lrg
ij v/kZ fu;af=r ifjfLFkfr;ksa ds rgr ekW’ksZyk ¼xqPNh½  iztkfr
dh dkWuhfM;y voLFkk dks mRizsfjr fd;k x;kA blds
vykok] Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR -

DMR½] lksyu esa vR;f/kd ewY; okys vkS"k/kh; [kqEc Q+ySeqfyuk
osywVkbiht ,oa IY;wjksVl ,fjUtkbZ ds fy, cksry [ksrh
izkS|ksfxfd;ksa dk Hkh ekudhdj.k fd;k x;kA orZeku o"kZ esa

PREFACE

izLrkouk

ICAR-Directorate of Mushroom Research,

Solan continues its prominent role in basic and

applied research to strengthen the Mushroom

Science in India. Ever since its establishment, the

Directorate has consistently risen to the needs of

all the stakeholders in mushroom industry by

developing improved varieties and innovative

input efficient technologies. In the last five years,

the mushroom production in India has almost

doubled from 1.00 lakh MT to 2.01 lakh MT. The

high yielding varieties and farmer friendly

technologies developed by ICAR-DMR, Solan have

played a significant role in propelling this growth.

In the year 2019 alone, the Directorate has

released two high yielding strains, DMRO-356 in

shiitake mushroom and PSCH-35 in oyster

mushroom and also identified 14 potential strains

for high yield and nutritional attributes in different

edible and medicinal mushrooms. During the year

under report, the mushroom wealth of India has

been enriched with 171 new accessions.

The Directorate has developed several crop

management practices for new mushroom

species. Among them, the most significant are

cultivation of entamopathogenic fungal species,

Cordyceps militaris and Isaria cicadea under in

vitro conditions. Another momentous

advancement made during this period is induction

of conidial stage of Morchella spp. for the first

time under semi-controlled conditions on soil

surface. Besides these highly prized medicinal

mushrooms, bottle cultivation technologies for

Flammulina velutipes and Pleurotus eryngii were

also standardized at ICAR-DMR, Solan. The

institute was granted with a patent for the

technology developed for early fruiting in shiitake

mushroom during the present year. With an aid

of novel diagnostic techniques, two new diseases

Hkkjr esa [kqEc foKku dks
etcwrh iznku djus gsrq vk/kkjHkwr
,oa izk;ksfxd vuqla/kku esa
Hkk—vuqi & [kqEc vuqla/kku
funs’kky; ¼ICAR - DMR½]
lksyu dh egRoiw.kZ Hkwfedk
vfojy cuh gqbZ gSA viuh
LFkkiuk ds le; ls gh
funs’kky; }kjk mUur fdLeksa
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Oedocephalum mold caused by Oedocephalum

fimetarium and mummy disease caused by

Pseudomonas aeruginosa have been identified as

new emerging threat in the button mushroom

cultivation. As there is no label claim for synthetic

pesticides in mushroom cultivation, two botanical

pesticides; Prabal and Derisom were identified

as effective in managing wet bubble disease

causing by Mycogone perniciosa. Further, new

value added products of mushrooms such as oyster

mushroom spread and shiitake mushroom

vegetable mixed soup were also developed to

promote the mushroom consumption among the

urban conglomerates.

ICAR-DMR is continuously supporting the

startups in mushroom industry by means of

technology transfer and building up the human

resources base by various training programmes

along with the technology demonstrations. In

order to enhance the livelihood security among

the disadvantages sections, the Directorate has

trained 651 scheduled caste, 289 scheduled tribes

and 237 north eastern hill region farmers in

modern mushroom cultivation practices. National

Mushroom Fair-2019 witnessed the enthusiastic

participation of stakeholders from more than 25

states and UTs. Promotion of mushroom

cultivation through technology documentaries

and e- learning portal has been emphasized to

reach wider section audience of the digital era.

The institute has organized several workshops,

celebrated National Science Day, National Unity

Day, Swachhta hi Seva, International Yoga Day

and other official activities like Hindi fortnight,

Vigilance Awareness Week, etc. Much progress

has been made in creating new infrastructure

facilities at the Directorate.

I am delighted to present the Annual Report

of 2019 of ICAR-DMR, Solan and thankful to the

staff of ICAR-DMR for their research contribution

and services in this regard. My sincere gratitude

f’kVkds [kqEc esa vxsrh Qyu ds fy, fodflr dh xbZ
izkS|ksfxdh gsrq laLFkku dks ,d isVsUV iznku fd;k x;kA
uohu uSnkfudh rduhdksa dh lgk;rk ls bZMksflQSye
fQesVSfj;e ds dkj.k gksus okys bZMksflQSye QQwan vkSj
L;wMkseksukl b:ftukslk  ds dkj.k gksus okys eeh jksx lfgr
nks u, jksxksa dh igpku cVu [kqEc dh [ksrh esa u, mHkjrs
[krjs ds :i esa dh xbZA tSlk fd [kqEc dh [ksrh esa —f=e
dhVuk’kdksa ds fy, dksbZ yscy nkok ugha gS] nks okuLifrd
dhVuk’kd izcy vkSj Msjhlkse dh igpku ekbdksxksu
iuhZfl;kslk ds dkj.k gksus okys ue ccy jksx dh izHkkoh :i
ls jksdFkke djus ds :i esa dh xbZA iqu% ’kgjh miHkksDrkvksa
ds chp [kqEc dh [kir dks c<+kok nsus ds fy, [kqEc ds u,
ewY;of/kZr mRikn ;Fkk vks,LVj [kqEc LizsM rFkk f’kVkds
[kqEc lCth feJ.k lwi fodflr fd, x,A

Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½]
lksyu }kjk izkS|ksfxdh gLrkarj.k djrs gq, vkSj izkS|ksfxdh
izn’kZuksa ds lkFk ekuo lalk/ku fuekZ.k vk/kkfjr fofHkUu
izf’k{k.k dk;Zdzeksa ds ek/;e ls [kqEc m|ksx esa LVkVZ&vIl
dks fujUrj lg;ksx iznku fd;k tk jgk gSA oafpr oxksZa ds
chp vkthfodk lqj{kk dks c<+kus ds fy,] funs’kky; }kjk
651 vuqlwfpr tkfr] 289 vuqlwfpr tutkfr rFkk 237
iwoksZRrj ioZrh; {ks= ls tqM+s fdlkuksa dks [kqEc dh vk/kqfud
[ksrh esa izf’k{k.k iznku fd;k x;kA jk"Vªh; [kqEc esyk&2019]
iPphl ls Hkh vf/kd jkT;ksa ,oa la?k ’kkflr izns’kksa ls
fgr/kkjdksa dh izfrHkkfxrk dk lk{kh cukA izkS|ksfxdh
MkD;wesUVªht rFkk bZ&yfuZax iksVZy ds ek/;e ls [kqEc [ksrh
dks izksRlkfgr djus ij cy fn;k x;k rkfd fMthVy ;qx
ds cM+s oxZ okys Jksrkvksa rd igqap LFkkfir dh tk ldsA
fjiksVkZ/khu o"kZ ds nkSjku] laLFkku }kjk vusd dk;Z’kkykvksa]
jk"Vªh; foKku fnol lekjksg] jk"Vªh; v[k.Mrk fnol] LoPNrk
gh lsok] varjkZ"Vªh; ;ksx fnol ,oa vU; ljdkjh xfrfof/k;ksa
;Fkk fgUnh i[kokM+k] lrdZrk tkx:drk lIrkg vkfn dk
vk;kstu fd;k x;kA funs’kky; esa uohu cqfu;knh lqfo/kkvksa
dk l`tu djus esa vR;f/kd izxfr dh xbZ gSA

eq>s Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR -

DMR½] lksyu ds okf"kZd izfrosnu&2019 dks izLrqr djus esa
g"kZ dk vuqHko gks jgk gS vkSj blds fy, eSa viuk vuqla/kku
;ksxnku rFkk lsok,a nsus ds fy, funs’kky; ds lHkh LVkQ
lnL;ksa dk vkHkkjh gwaA funs’kky; dh izxfr esa viuk izksRlkgu
,oa ijke’kZ iznku djus ds fy, eSa] MkW- f=ykspu egkik=]
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to Dr. Trilochan Mohapatra, Secretary (DARE) &

DG (ICAR), Dr. A. K. Singh, DDG (HS) and Dr. T.

Janakiram, ADG (HS-I) for their encouragement

and advise in carrying forward the progress of

the Directorate. The editorial team deserves

appreciations for the timely compilation, editing

and bringing out the bilingual Annual Report.

(V. P. Sharma)

Director

lfpo] Ms;j ,oa egkfuns’kd] Hkkjrh; —f"k vuqla/kku ifj"kn(
MkW- ,-ds- flag] mi egkfuns’kd ¼ckxokuh foKku½ ,oa MkW- Vh-
tkudhjke] lgk;d egkfuns’kd ¼ckxokuh foKku&1½]
Hkk—vuqi] ubZ fnYyh ds izfr viuk vkHkkj izdV djrk gwaA
f}Hkk"kh okf"kZd izfrosnu dk le; ls ladyu] lEiknu
,oa izdk’ku djus esa lEiknu e.My dk ;ksxnku ljkguh;
gSA

¼oh ih ’kekZ½

funs’kd
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EXECUTIVE SUMMARY

dk;Zdkjh lkjka'k

Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½]
lksyu }kjk o"kZ 2019 esa vuqla/kku] izkS|ksfxdh gLrkarj.k
rFkk ekuo lalk/ku fodkl ds {ks= esa mYys[kuh; izxfr dh
xbZ gSA tuunzO; laj{k.k] Qly lq/kkj] Qly mRiknu]
Qly lqj{kk] QlyksRrj izkS|ksfxdh ,oa izkS|ksfxdh gLrkarj.k
ds {ks= esa funs’kky; dh miyfC/k;ksa dks ;gka la{ksi esa izLrqr
fd;k x;k gS %

tuunzO; laj{k.k

� orZeku o"kZ esa] fofHkUu jkT;ksa ds oU; {ks=ksa ls dqy 171
uohu oU; [kqEc tuunzO; izkfIr;ksa dks ladfyr fd;k
x;k vkSj oa’k Lrj rd bu lHkh dh igpku dh xbZA
lEiw.kZ uewus ds 25 ifj’kq) Ård lao/kZu dks Hkk—vuqi
& [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½] lksyu ds
thu cSad esa ifjjf{kr fd;k x;kA

� ladfyr fd, x, izeq[k [kqEc Fks % Qsyksfjfu;k glqZfy;kuk]
Qksfy;ksVk fyeksusyk ] ,eSfuVk oSxhuSVk ] cksysVl bMqfyl]
dSUFkkjsyl flckfj;l ] LVªksfcyksekblht duQ+;wtl ]
ysfiLVk U;wMk] MSdzksfiuSDl LiSFkqySfj;k] flIVksVªkek ,sLijsVk]
iksMksflQk isVSyksM~l] :lwyk QhVsUl  ilZ ,oa ykbdksiMZu
ukbxzslsUl  A

Qly lq/kkj

� cVu [kqEc esa rhu vk’kktud ladjksa ;Fkk ;w&3&35 X
,uch,l&5&79] ,l&130&2 X ,uch,l&5&19 rFkk
;w&3&111 X ,uch,l&5&79 dk fodkl fd;k x;k(
;w&3&35 X  ,uch,l&5&79 esa mPp tSfod izHkko’khyrk
¼19-12 izfr’kr½ ,oa rnqijkUr ,l&130&2 X

,uch,l&5&19 ¼18-94 izfr’kr½ ,oa ;w&3&111 X
,uch,l&5&79 ¼17-84 izfr’kr½ esa tSfod izHkko’khyrk
iznf’kZr gqbZA c<+okj ifjfLFkfr;ksa ds leku lsV ds
varxZr] iSr`d LVªsu ;w&3 rFkk ,uch,l&5 esa dze’k%
dsoy 6-66 izfr’kr rFkk 6-93 izfr’kr tSfod izHkko’khyrk
ntZ dh xbZA

The ICAR-Directorate of Mushroom Research

has made significant progress in research,

transfer of technology and human resource

development during 2019. The achievements of

the Directorate in the area of Germplasm

conservation, Crop Improvement, Crop

Production, Crop Protection, Post-Harvest

Technology and Transfer of Technology are

summarized here:

Germplasm conservation

� In the present year, 171 new wild mushroom

germplasm accessions were collected from

the forest areas of different states and all

were identified upto genus level. 25 pure

tissue cultures of the entire specimen were

preserved in the Gene Bank of ICAR-DMR.

� The major collected mushrooms were

Phellorinia herculeana, Pholiota limonella,

Amanita vaginata, Boletus edulis,

Cantharellus cibarius, Strobilomyces

confuses, Lepista nuda, Dacryopinax

spathularia, Cyptotrama asprata, Podoscypha

petalodes, Russula foetens Pers and

Lycoperdon nigrescens.

Crop Improvement

� In button mushroom, three promising hybrids

were developed; U-3-35 X NBS-5-79, S-130-2

X NBS-5-19 and U-3-111 X NBS-5-79. U-3-35

X NBS-5-79 showed the high biological

efficiency (19.12%) followed by S-130-2 X NBS-

5-19 (18.94%) and U-3-111 X NBS-5-79

(17.84%). Under same set of growing

conditions the parental strains U-3 and NBS-

5 registered only 6.66 percent and 6.93

percent biological efficiency respectively.
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� dqy 50 vkj,ihMh] 7 vkbZ,l,lvkj] 33 ,l,lvkj]
28 vkmVoMZ Qsflax vkbZvkj,ih rFkk 9  ReMAP

izkbejksa dk mi;ksx fofo/krk dk fo’ys"k.k djus vkSj
ladjksa dh iqf"V ds fy, ekdZjksa dk fodkl djus gsrq
fd;k x;kA ,l,lvkj rFkk fjVªks vo;o vk/kkfjr
ekdZjksa }kjk cgqr vPNh rjg ls cVu [kqEc esa fHkUurk dh
xbZ vkSj ladjksa dh igpku esa Li"V fjtksY;w’ku iznf’kZr
fd;k x;kA

� vks,LVj [kqEc esa] ,d ladj LVªsu ,p&27] mit rFkk
vxsrh rqM+kbZ fnol ds ekeys esa csgrj ik;k x;kA

�  f’kVkds [kqEc esa] N% ,dy chtk.kq i`FkDdksa  L
3
-1, L

3
-

2, L
3
-3, L

4
-1, L

4
-2, L

3
-3  dh igpku mPp rkieku

¼300½ esa mxkus ds rkSj ij dh xbZA LVªsu Mh,evkjvks&699]
M h,evkjvk s&702 ] Mh,evkjvk s&725 rF k k
Mh,evkjvks&700 dh igpku mPp ys.Vhuu ek=k ds
fy, dh xbZA

� okWYosfj;syk okYosfl;k  ¼/kku iqvky [kqEc½ esa] nks LVªsu
;Fkk Mh,evkjvks 463 ,oa Mh,evkjvks 484 ds ,dy
chtk.kq i`FkDdksa dh NaVkbZ muds lekxe Vkbi ds fy,
dh xbZ vkSj bl dk;Z esa , 1] , 2] , 3 rFkk , 4 yksdl
fof’k"V izkbejksa dk mi;ksx fd;k x;kA , 2 yksdl dh
igpku /kku iqvky [kqEc dh chtk.kq la[;k esa dkWeu
lekxe Vkbi thu ds rkSj ij dh xbZA

� eksdsZyk ¼xqPNh½  [kqEc esa  xgjs dkys ls xgjs ihys jax
esa cnyus gsrq dqN e`rthoh xq.kksa dk gLrkarj.k djus ds
iz;kstu ls N% varj&fof’k"V ladjksa  MA1 X MA175,

MA1 X MA170, MA1 X MA173, MA1 X MA194,

MA1 X MA177 rFkk MA1 X MA182 vkSj ,d
varjk&fof’k"V ladj MA 1 X MADM 1 dk fodkl
fd;k x;kA

Qly mRiknu

� eksdsZyk ¼xqPNh½ iztkfr ds 18 LVªsu dk v/;;u mudh
LdysjksfV;y mRiknu {kerk ds fy, fd;k x;kA LVªsu
,e, 1 esa LdysjksfV;k dh vkSlr la[;k 118-67 ds lkFk
vf/kdre LdysjksfV;y mRiknu ntZ fd;k x;k vkSj
rnqijkUr ,e, 169 ¼100-33 la[;k½ rFkk ,e, 163 ¼98
la[;k½ esa mRiknu ntZ fd;k x;kA

� e`nk lrg ij v/kZ fu;af=r ifjfLFkfr;ksa ds varxZr
igyh ckj eksdsZyk ¼xqPNh½ iztkfr dh dkWuhfM;y voLFkk

� A total of 50 RAPD, 7 ISSR, 33 SSRs, 29 outward

facing IRAP and 9 ReMAP primers were used

for diversity analysis and developing markers

for confirmation of hybrids. SSR and retro

element based markers very well

differentiated and showed clear resolution in

identification of hybrids in button mushroom.

� In Oyster mushroom Hybrid strain H27 was

developed and found superior in yield and

early harvesting days.

� In shiitake mushroom six single spore isolates;

L
3
-1, L

3
-2, L

3
-3, L

4
-1, L

4
-2, L

3
-3 were identified

to grow at high temperature (300C). Strains

DMRO-699, DMRO-702, DMRO-725 and

DMRO-700 were identified for high lentinan

content.

� In Volvariella volvacea (Paddy straw

mushroom) single spore isolates of two

strains; DMRO463 and DMRO 484 were

screened out for their mating types using the

A1, A2, A3 and A4 locus specific primers. A2

locus was identified as the common mating

type genes in the spore population of paddy

straw mushroom.

� In Morchella mushroom with an objective to

transfer some saprophytic traits from black

morel into yellow morel, 6 interspecific

hybrids; MA1 X MA175, MA1 X MA170, MA1

X MA173, MA1 X MA194, MA1 X MA177 and

MA1 X MA182, and one intraspecific hybrid

MA1 X MADM1 were developed.

Crop production

� 18 strains of Morchella spp were studied for

their sclerotial production potential. Highest

sclrotial production was recorded in strain

MA1 with 118.67 average numbers of sclerotia

followed by MA169 (100.33 no.) and MA163

(98 no.).

� Conidial stage of Morchella spp was induced

for the first time under semi-controlled

conditions on soil surface and identified
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dks mRizsfjr fd;k x;k vkSj lw{en’khZ; tkap ds ek/;e
ls tkap dh xbZA dksuhfM;ksQksj vR;f/kd ’kk[kk okys
gksrs gSa vkSj blfy, budk o.kZu djuk vFkok ekiu
djuk vkSj vDlj ekblhfy;y eSV ij xBu djuk
eqf’dy gksrk gSA blesa lsIVsV gkbQh] dksuhfM;e/kj
mRiUu gqvk rFkk rqafczdk ij ,d ,dy dkWuhfM;e
fudykA dkWuhfM;k NksVh vkSj 3-30 μm O;kl ds lkFk
xksykdkj vk—fr okyh gSaA dod ds gkbQh irys vkSj
17-93  93 μm dh pkSM+kbZ ds lkFk pkSM+s gksrs gSaA

� Hkwjs pkoy dk mi;ksx djrs gq, dkWMhZlsIl fefyVSfjl
ds fy, [ksrh izkS|ksfxdh dk ekudhdj.k fd;k x;kA

� vLlh fdyksxzke cqjknk] 19 fdyksxzke xsgwa dh Hkwlh vkSj
1 fdyksxzke dSfYl;e dkcksZusV ds la;kstu esa rquh] vke]
vksd] eSiy vkSj fpukj vkfn ds cqjkns dk mi;ksx djds
fxzQksyk Qz.Mkslk  [kqEc ds fy, —f"k izkS|ksfxdh dk
ekudhdj.k fd;k x;kA

� Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½]
lksyu esa Q~ySeqfyuk  rFkk IY;wjksVl ,fjUtkbZ   ds fy,
—f"k izkS|ksfxdh dk ekudhdj.k fd;k x;kA

Qly lqj{kk

� ,- ckbZVksjfDol  ds nl LVªsu esa ls nks LVªsu ;Fkk
Mh,evkj,&ch 6 rFkk Mh,evkj,&ch 8 dh igpku
,e- iuhZfl;kslk  ¼ue ccy jksx½ ds fo:) rqyukRed
izfrjks/kh LVªsu ds :i esa dh xbZA

� ikap fofHkUu jkT;ksa ls ladfyr ekbdksxksu iuhZfl;kslk
¼ue ccy jksx½ ds 12 i`FkDdksa dk fo’ys"k.k fd;k x;k
rkfd muesa vkuqoaf’kd fHkUurk dk irk yxk;k tk lds
vkSj bl dk;Z esa flDosa’k djSDVjkbTM ,EiyhQkbM
jhtu ¼SCAR½ ekdZjksa dk mi;ksx fd;k x;kA fof’k"V
cS.M dh vuqifLFkfr vkSj mifLFkfr ds vk/kkj ij ìFkDdksa
dks nks oxksZa esa j[kk x;kA

� ekbdksxksu iuhZfl;kslk ds fMuksoks vk/kkfjr lEiw.kZ thukse
vuqdze.k ¼WGS½ ls VªkbdksMekZ iztkfr ds lkFk bldh
mPpre lekurk dk irk pykA

through microscopic examinations.

Conidiophores are highly branched and thus

difficult to define or measure and often

formed on the mycelial mat. It produced

septate hyphae, conidiophores, and a single

conidium borne on a phialide. Conidia are

small and round in shape with 3.30 μm

diameter. Hyphae of the fungus are thin and

broader with width of 17.93 μm.

� Cultivation technology for Cordyceps militaris

was standardized using brown rice.

� Cultivation for Grifola frondosa mushroom

was standardized using sawdust of tuni,

mango, oak, maple and poplar etc. in

combination of 80kg of sawdust, 19kg of

wheat bran and 1kg of calcium carbonate.

� Cultivation technology for Flammulina and

Pleurotus eryngii at ICAR-DMR, Solan was

standardized.

Crop protection

� Out of 10 strains of A. bitorquis, two strains;

DMRA-B6 and DMRA-B8 were identified as

comparatively resistant strains against M.

perniciosa (wet bubble disease).

� 12 isolates of Mycogone perniciosa (wet

bubble disease) collected from 5 different

states were assayed to detect genetic

variation among them using sequence

characterized amplified region (SCAR)

markers. Based on presence and absence of

specific band isolates were broadly classified

two groups.

� Denovo based Whole Genome Sequencing

(WGS) of Mycogone perniciosa revealed its

highest similarity with Trichoderma spp.

� Oedocephalum mold caused by

Oedocephalum fimetarium was observed as

the new emerging threat for button

mushroom crop.
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� bZMksflQSye fQesVSfj;e ds dkj.k gksus okys bZMksflQSye
QQwan jksx dks cVu [kqEc Qly ih- b:ftukslk  ¼eeh
jksx½ ds fy, u;k mHkjrk gqvk [krjk ik;k x;kA

� cVu [kqEc esa ih- b:ftukslk  ¼eeh jksx½ dh igpku dh
xbZA nks okuLifrd uk’kdthouk’kh ;Fkk izcy vkSj
Msjhlkse dh igpku buds lqj{kkRed ds lkFk lkFk
mipkj iz;ksx nksuksa ds ek/;e ls ue ccy jksx ¼,e-
iuhZfl;kslk½ dh izHkkoh rjhds ls jksdFkke djus okyksa ds
:i esa dh xbZA

QlyksRrj izkS|ksfxdh

� ifjos’kh rFkk de rkieku esa fofHkUu iSdsftax lkexzh esa
lQsn cVu [kqEc ¼,xsfjdl ckbLiksjl ½ fdLe
,uch,l&5 rFkk vks,LVj [kqEc ¼IY;wjksVl Q~yksfjMk ½
dks iSd djds Hk.Mkj.k v/;;u fd, x, ftuesa irk
pyk fd de rkieku dh rqyuk esa ifjos’kh rkieku esa
dgha vf/kd rhoz nj ls nksuksa [kqEc esa Hkkj esa mYys[kuh;
fQft;ksy‚ftdy y‚l ¼% PLW½ ns[kus dks feykA nksuksa
Hk.Mkj.k ifjfLFkfr;ksa esa nksuksa gh [kqEc esa ikWyhbfFkyhu
rFkk iUusV esa dh xbZ iSfdax ds eqdkcys esa daVªksy]
lekpkj&i= vkSj Hkwjs isij esa dh xbZ iSfdax esa mPprj
ih,yMCY;w ¼izfr’kr½ iznf’kZr gqbZA

� ikWyhbfFkyhu rFkk iUusV dh rqyuk esa daVªksy] lekpkj&i=
vkSj Hkwjs isij dh iSfdax esa izksVhu] dqy ’kdZjk rFkk
fQuksYl esa mYys[kuh; mPprj deh ntZ dh xbZA lHkh
mipkjksa esa ikWyhfQuksy vkWDlhMst lfdz;rk mYys[kuh;
:i ls c<+h tks fd daVªksy ds varxZr vf/kdre ,oa
rnqijkUr lekpkj&i= rFkk Hkwjs isij esa tcfd
ikWyhbFkhfyu] iUusV vkSj ccy jSi esa U;wure ntZ dh
xbZA

� vks,LVj [kqEc ¼10 xzke½ rFkk VekVj ¼90 xzke½ ds lkFk
yglqu ¼2 xzke½] vnjd ¼1 xzke½] fepZ ¼1 xzke½] ued ¼1
xzke½] fljdk ¼2 fefy-½] ouLifr rsy ¼2 fefy-½] dkyh
fepZ ¼0-5 xzke½ rFkk vkfxZuks ¼0-5 xzke½ dk mi;ksx djrs
gq, ,d ikSf"Vd ,oa Lokfn"V [kqEc LizsM rS;kj fd;k
x;kA bldk mi;ksx czsM] lS.Mfop] cxZj rFkk fiTtk
vkfn ds lkFk fd;k tk ldrk gSA laosnh fo’ys"k.k ds

� P. aeruginosa (mummy disease) in button

mushroom was identified. Two botanical

pesticides; Prabal and Derisom were

identified as effective in managing wet bubble

disease (M. perniciosa) both through their

protective and as well as curative applications

Post-Harvest Technology

� Storage studies of white button mushroom

(Agaricus bisporus) var. NBS-5 and oyster

mushroom (Pleurotus florida) packed in

different packaging materials at ambient and

low temperature revealed significant

physiological loss in weight (% PLW) in both

the mushrooms with a faster rate at ambient

compared to low temperature. The control,

newspaper and brown paper showed higher

PLW (%) compared to polyethylene and

punnet in both the mushrooms at both the

storage conditions.

� A significant higher reduction in protein, total

sugars and phenols was recorded in control,

newspaper and brown paper compared to

polyethylene and punnet. The polyphenol

oxidase activity increased significantly in all

the treatments with maximum in control

followed by newspaper and brown paper

whereas minimum in polyethylene, punnet

and bubble wrap.

� A nutritious and tasty mushroom spread was

developed using oyster mushroom (10g) and

tomato (90g) along with garlic (2g), ginger

(1g), chilli (1g), salt (1g), sugar (1g), vinegar

(2ml), vegetable oil (2ml), black pepper (0.5g)

and oregano (0.5g). This spread can be used

with bread, sandwiches, burgers, pizza, etc.

The spread was found acceptable based on

sensory analysis. The spread contained

70.03% moisture, 2.97% protein, 14.77%

carbohydrate, 7.78% fat, 4.44% ash, 2.45%

fiber and 240.07 IU/g Vitamin D.
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� A mushroom vegetable mixed soup mix was

developed using shiitake mushroom powder

(20%) along with vegetables mix (containing

tomato powder, dried carrot shreds, partially

cooked and dried peas, onion powder and

garlic powder) (15%),  corn flour (27.5%), milk

powder (22.5%), salt (9%), sugar (3%), black

pepper (2%) and oregano (1%). The developed

soup mix was found acceptable based on

sensory analysis. The developed soup mix

contained 2.8 % moisture, 8.62% protein,

71.44% carbohydrate, 4.02% fat, 13.12% ash,

3.47% fiber and 2681.48 IU/g Vitamin D.

Transfer of Technology

� During 2019, the Directorate organized 35 on-

campus and off-campus training programmes

on mushroom cultivation technology and total

343 trainees participated in training

programme.

� The Directorate has given special emphasis

on training programme for farmers belonging

to scheduled caste, scheduled tribes and

North-eastern hill region. During this year, 651

schedule caste, 289 schedule tribes and 237

north eastern hill region farmers were trained.

� One day Mushroom Mela was organized on

10th September, 2019 as a flagship activity of

the directorate. It was inaugurated by chief

guest Dr. Anand Kumar Singh, Deputy Director

General (Horticultural Sciences), ICAR.  Dr.

Parvinder Kaushal, Vice-chancellor of Dr. Y. S.

Parmar University of Horticulture and

Forestry, Solan (H.P.) was the Guest of Honour.

It was attended by about 1300 farmers,

farmwomen, mushroom growers,

researchers, extension workers and

businessmen from various states viz,

Himachal Pradesh, Haryana, Punjab, Odisha,

Maharashtra, Rajasthan, Andhra Pradesh,

Karnataka, Assam, Bihar, Tamil Nadu,

Uttarakhand, Uttar Pradesh, Chattishgarh,

vk/kkj ij ;g LizsM Lohdk;Z ik;k x;kA bl LizsM esa 70-
03 izfr’kr ueh] 2-97 izfr’kr izksVhu] 14-77 izfr’kr
dkcksZgkbMªsV] 7-78 izfr’kr olk] 4-44 izfr’kr HkLe] 2-
45 izfr’kr js’kk rFkk 240-07  IU@xzke foVkfeu Mh
’kkfey FkkA

� ,d [kqEc lCth fefJr lwi feJ.k rS;kj fd;k x;k
ftlesa f’kVkds  [kqEc ikmMj ¼20 izfr’kr½ ds lkFk
lfCt;ksa ds feJ.k ¼VekVj ikmMj] lw[kh xktj drjusa]
vkaf’kd :i ls ids ,oa lw[ks eVj] I;kt dk ikmMj
rFkk yglqu ikmMj½ ¼15 izfr’kr½] dkWuZ vkVk ¼27-5
izfr’kr½] nw/k ikmMj ¼22-5 izfr’kr½] ued ¼9 izfr’kr½]
phuh ¼3 izfr’kr½] dkyh fepZ ¼2 izfr’kr½ rFkk vkxZsuks
¼1 izfr’kr½ dk mi;ksx fd;k x;k FkkA laosnh fo’ys"k.k
ds vk/kkj ij fodflr lwi feJ.k Lohdk;Z ik;k x;kA
bl fodflr lwi feJ.k esa 2-8 izfr’kr ueh] 8-62
izfr’kr izksVhu] 71-44 izfr’kr dkcksZgkbMªsV] 4-02 izfr’kr
olk] 13-12 izfr’kr HkLe] 3-47 izfr’kr js’kk vkSj 2681-
48  IU@xzke foVkfeu Mh ’kkfey FkkA

izkS|ksfxdh gLrkarj.k

� o"kZ 2019 ds nkSjku] funs’kky; }kjk [kqEc dh [ksrh
izkS|ksfxdh ij dqy 35 vkWu&dSEil ,oa vkWQ&dSEil
izf’k{k.k dk;Zdze vk;ksftr fd, x, ftuesa dqy 343
izf’k{kqvksa us Hkkx fy;kA

� funs’kky; }kjk vuqlwfpr tkfr] vuqlwfpr tutkfr
rFkk iwoksZRrj ioZrh; {ks= ls tqM+s fdlkuksa ds fy,
izf’k{k.k dk;Zdzeksa dk vk;kstu djus ij fo’ks"k cy
fn;k x;kA bl o"kZ ds nkSjku] dqy 651 vuqlwfpr tkfr]
289 vuqlwfpr tutkfr ,oa 237 iwoksZRrj ioZrh; {ks= ds
fdlkuksa dks izf’k{k.k iznku fd;k x;kA

� funs’kky; dh ,d vxz.kh xfrfof/k ds :i esa fnukad 10
flrEcj] 2019 dks ,d fnolh; [kqEc esyk vk;ksftr
fd;k x;kA bldk mn~?kkVu eq[; vfrfFk MkW- vkuan
dqekj flag] mi egkfuns’kd ¼ckxokuh foKku½] Hkkjrh;
—f"k vuqla/kku ifj"kn] ubZ fnYyh us fd;kA MkW- ijfoUnj
dkS’ky] dqyifr] MkW- okbZ-,l- ijekj ckxokuh ,oa okfudh
fo’ofo|ky;] lksyu] fgekpy izns’k bl lekjksg esa
fof’k"V vfrfFk FksA bl dk;Zdze esa fofHkUu jkT;ksa ;Fkk
fgekpy izns’k] gfj;k.kk] iatkc] vksfM+’kk] egkjk"Vª]
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Madhya Pradesh, Jammu and Kashmir,

Manipur and Sikkim. The representatives

from 25 different states and UTs of India

attended the mela.

� During the Mushroom Mela, the Directorate

awarded seven (7) progressive/ innovative

mushroom growers for adopting innovative

practices in mushroom cultivation on larger

scale and mobilizing other farmers to adopt

mushroom cultivation as source of income.

� To implement the Mera Gaon Mera Gaurav

scheme from the ICAR-Directorate of

Mushroom Research, two teams were

constituted consisting five and six scientists

respectively in each team. Twelve villages

around Solan were identified for

implementation of the scheme. The

demonstration on Oyster mushroom

cultivation technology was conducted. Some

of the farmers adopted oyster cultivation and

were followed up by MGMG team till

harvesting and marketing of mushroom.

Frequent visits were made to the adopted

villages and talks were delivered to women

farmers on mushroom cultivation technology

and nutritional values of mushroom. They

were also made aware of the post-harvest

technology of mushroom.

� Advisory services through emails, telephones

and face-to-face interaction on various

aspects of mushroom cultivation, training and

marketing were provided. The e-learning

portal for mushroom farmers and growers

was also developed during last year.

jktLFkku] vkU/kz izns’k] dukZVd] vle] fcgkj] rfey
ukMq] mRrjk[k.M+] mRrj izns’k] NRrhlx<+] e/; izns’k]
tEew&d’ehj] ef.kiqj rFkk flfDde ls yxHkx 1300
fdlkuk s a ] —f"kjr efgykvk s a ] [k qEc mRikndks a ]
vuqla/kkudfeZ;ksa] izlkj dkfeZdksa vkSj O;kolkf;;ksa us
Hkkx fy;kA bl esys esa Hkkjr ds iPphl fofHkUu jkT;ksa
vkSj ;wVh izfrfuf/k;ksa us Hkkx fy;kA

� [kqEc esys esa] funs’kky; }kjk ,sls lkr izxfr’khy@uoksUes"kh
[kqEc mRikndksa dks lEekfur fd;k x;k ftUgksaus O;kid
iSekus ij [kqEc [ksrh esa uoksUes"kh jhfr;ksa dks viuk;k Fkk
vkSj vk; ds lzksr ds :i esa [kqEc dh [ksrh dks viukus
esa vU; fdlkuksa dks izksRlkfgr fd;k x;k FkkA

� esjk xkao & esjk xkSjo ;kstuk dks ykxw djus ds fy,]
Hkk—vuqi & [kqEc vuqla/kku funs’kky; ls oSKkfudksa dh
nks Vhesa xfBr dh xbZa A ,d Vhe esa ikap ,oa nwljh Vhe
esa N% oSKkfud ’kkfey FksA bl ;kstuk dks ykxw djus ds
fy, lksyu ds vklikl dqy ckjg xkaoksa dh igpku dh
xbZA vks,LVj [kqEc dh [ksrh izkS|ksfxdh ij izn’kZu
yxk;k x;kA dqN fdlkuksa us vks,LVj dh [ksrh dks
viuk;k vkSj esjk xkao & esjk xkSjo dh Vhe us [kqEc dh
rqM+kbZ vkSj ekdsZfVax rd budk ekxZn’kZu fd;kA
vaxh—r fd, x, xkaoksa esa oSKkfud Vhe us ckj&ckj nkSjs
fd, vkSj [kqEc dh [ksrh izkS|ksfxdh vkSj [kqEc ds iks"kf.kd
eku ij —f"kjr efgykvksa ds lEeq[k okrkZ,a izLrqr dhaA
efgykvksa dks [kqEc dh QlyksRrj izkS|ksfxdh ds ckjs esa
tkudkjh nh xbZA

� [kqEc dh [ksrh ds fofHkUu igyqvksa] izf’k{k.k vkSj ekdsZfVax
ij bZ&esy] VsfyQksu rFkk vkeus&lkeus ikjLifjd ckrphr
ds ek/;e ls ijke’kZ lsok,a iznku dh xbZaA fiNys o"kZ ds
nkSjku [kqEc fdlkuksa o mRikndksa ds fy, bZ&yfuZax
iksVZy fodflr fd;k x;kA
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1. DMR - An Introduction

1- [kqEc vuqla/kku funs'kky; & ,d ifjp;

Mushroom farming has contributed in

nutritional security and employment generation

in the urban and rural areas. If the mushroom

wealth of India is harvested to its true potential it

could play vital role in upliftment of livelihood

status of many people. The institute has

contributed immensely for enhancement of

mushroom production of the country through

strain improvement programmes in different

mushrooms. Using biotechnological approaches

mushroom strains were enriched with notable

quality traits. Institute has developed various eco-

friendly techniques for the management of

mushroom diseases like wet bubble and yellow

mould. With the time the mandate and scope of

the institute was expanded and the research was

also conducted to develop value added products

and to enhance the shelf-life and storage of

different mushroom crops. Viewing the depleting

per capita land holding in the country

mushrooming is lucrative option for the modern

generation.

Mushroom cultivation utilizes vertical space

and less water compared to other crops. It is a

crop of waste to wealth. The mushroom

cultivation also strengthens the livelihood of

farmers by generating constant farm income and

employment opportunities. On recognizing the

importance a systematic research on mushroom

science has been initiated in India with the

establishment of National Research Centre for

Mushroom in 1983 at Solan (HP) under the aegis

of Indian Council of Agricultural Research (ICAR).

After 25 years, with remarkable achievements in

mushroom research, National Research Centre

was upgraded as Directorate of Mushroom

Research (DMR) on 26th Dec, 2008. This

Directorate is the only institute exclusively

dedicated to mushroom research and

development in the country. By the concerted

efforts of the scientists of ICAR-DMR, mushroom

[kqEc dh [ksrh us ’kgjh vkSj xzkeh.k {ks=ksa esa iks"k.k lqj{kk

vkSj jkstxkj l`tu esa ;ksxnku fn;k gSA ;fn Hkkjr dh [kqEc

laink dks bldh okLrfod {kerk ds vuqlkj mi;ksx esa

yk;k tk;s] rks ;g dbZ yksxksa dh vkthfodk dh fLFkfr ds

mRFkku esa egRoiw.kZ Hkwfedk fuHkk ldrk gSA laLFkku us

fofHkUu e’k:e esa vuqokaf’kdh lq/kkj dk;ZØeksa ds ek/;e ls

ns’k ds e’k:e mRiknu esa egRoiw.kZ ;ksxnku fn;k gSA

tSo&rduhdh  dk mi;ksx djrs gq, laLFkku us  e’k:e

miHksnksa dks mYys[kuh; xq.koÙkk y{k.kksa ds lkFk le`) fd;k

gSA laLFkku us xhys cqycqys vkSj ihys eksYM tSls e’k:e jksxksa

ds çca/ku ds fy, fofHkUu i;kZoj.k ds vuqdwy rduhdksa dk

fodkl fd;k gSA le; ds lkFk laLFkku us vius tukns’k

vkSj nk;js dk foLrkj fd;k x;k lkFk gh lkFk ewY;of/kZr

mRiknksa dks fodflr djus vkSj fofHkUu e’k:e Qlyksa ds

’kSYQ&thou vkSj HkaMkj.k dks c<+kus ds fy,  Hkh ’kks/k fd;k

gSA ns’k esa de gksrh gqbZ çfr O;fä Hkwfe  dks /;ku esa j[krs

gq, [kqEc dh [ksrh vk/kqfud ih<+h ds fy, ,d vkd"kZd

fodYi gSA

e’k:e dh [ksrh vU; Qlyksa dh rqyuk esa Å/kZ~ok/kj

LFkku vkSj de ikuh dk mi;ksx djrh gSA ;g dwM+s ls

lèf/k mRiUu djus okyh Qly gSA e’k:e dh [ksrh yxkrkj

—f"k vk; vkSj jkstxkj ds volj iSnk djds fdlkuksa dh

vkthfodk dks etcwr djrh gSA Hkkjrh; —f"k vuqla/kku

ifj"kn ¼ICAR½ ds rRoko/kku esa lksyu ¼HP½ esa 1983 esa

e’k:e ds fy, jk"Vªh; vuqla/kku dsaæ dh LFkkiuk ds lkFk

Hkkjr esa e’k:e foKku ij ,d O;ofLFkr vuqla/kku ds egRo

dks igpkuus dh igy dh xbZ gSA [kqEc vuqla/kku esa mYys[kuh;

miyfC/k;ksa ds lkFk 25 o"kksaZ ds ckn] jk"Vªh; vuqla/kku dsaæ

dks 26 fnlacj] 2008 dks [kqEc vuqla/kku funs’kky; ¼Mh,evkj½

ds :i esa mUur fd;k x;k FkkA ;g funs’kky; ns’k esa dsoy

e’k:e vuqla/kku vkSj fodkl ds fy, lefiZr laLFkku gSA

vkbZlh,vkj&Mh,evkj ds oSKkfudksa ds Bksl ç;klksa ls] ns’k

esa e’k:e dk mRiknu 2]01]378 Vu rd igqap x;k gSA
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production is reached to 2,01,378 tonnes in the

country. The Directorate has continuously

engaged in developing region specific

technologies for country. The technologies are

validated developed All India Coordinated

Research Project network on Mushroom, which

was initiated in the year 1983 with its

headquarters at Solan.

Location

The Directorate of Mushroom Research is

located in Solan city of Himachal Pradesh,

endeared as the gateway of Himachal Pradesh.

The mountainous wonder of Solan city is famous

for its cultural splendor, excellent picnic spots,

numerous old temples and seasonal vegetable

crops. Being quite industrialized, Solan is widely

popular for its mushroom cultivation and bearing

the title of “Mushroom City of India”. Considering

the contribution of this city and endeavour of DMR

towards mushroom research, development,

cultivation and popularization of mushroom, the

Hon’ble Chief Minister of Himachal Pradesh

declared Solan as the Mushroom City of India on

10th September, 1997 during the Indian

Mushroom Conference organized jointly by the

DMR and Mushroom Society of India.

Infrastructure

The Directorate has 12 modern environment

controlled cropping rooms and one poly house

along with modern composting units comprising

of four indoor bunkers and 5 bulk chambers. The

centre has five well equipped laboratories for

biotechnology, germplasm conservation, spawn

production, plant protection and post harvest

technology with modern state of the art

equipments. The TOT division has well

sophisticated training centre with a capacity to

accommodate more than 250 trainees at a time.

The Directorate of Mushroom Research has a

specialized library collection in mushroom science

and related sciences to support research and

consultancy in the relevant areas. The library has

accessioned 2167 books, 2500 back volumes of

journals. This is a sole referral library for

mushroom literature in India.

funs’kky; yxkrkj ns’k ds fy, fof’k"V çkS|ksfxfd;ksa dks

fodflr djus esa yxk gqvk gSA çkS|ksfxfd;ksa ds ewY;kadu ds

fy,  e’k:e ij v‚y bafM;k dksv‚fMZusVsM fjlpZ çkstsDV

usVodZ fodflr fd;k x;k gS] ftldh ’kq#vkr o"kZ 1983 esa

xbZ Fkh ftldk eq[;ky; lksyu gS

LFkku

[kqEc vuqla/kku funs’kky; fgekpy izns’k ds lksyu

’kgj esa fLFkr gS tks fd fgekpy izns’k dk izos’k}kj Hkh

dgykrk gSA lksyu ’kgj ds ioZrh; vtwcs viuh lkaLd`frd

HkO;rk] mRd`"V fidfud LFkyksa] vfr izkphu eafnjksa vkSj

ekSleh lCth Qlyksa ds fy, izfl) gSaA vkS|ksxhdj.k gksus

ds dkj.k] lksyu vius [kqEc mRiknu ds fy, dkQh yksdfiz;

gS vkSj bls *Hkkjr dk [kqEc ’kgj* Hkh dgk tkrk gSA [kqEc

vuqla/kku] fodkl rFkk [kqEc dh [ksrh vkSj bls yksdfiz;

cukus esa [kqEc vuqla/kku funs’kky; }kjk fd, x, iz;klksa

vkSj bl ’kgj ds ;ksxnku dks ekurs gq, fgekpy izns’k ds

ekuuh; eq[;ea=h us fnukad 10 flrEcj] 1997 dks [kqEc

vuqla/kku funs’kky; rFkk e’k:e lkslk;Vh vkWQ bafM;k

}kjk la;qDr :i ls vk;ksftr Hkkjrh; [kqEc lEesyu esa

lksyu ’kgj dks **Hkkjr dk [kqEc ’kgj** ?kksf"kr fd;kA

cqfu;knh lqfo/kk,a

funs’kky; esa 12 vk/kqfud i;kZoj.k fu;af=r Qlypdz

dejs vkSj pkj baMksj cadjksa rFkk ik¡p cYd pSEcjksa okyh

vk/kqfud dEiksfLVax bdkbZ;ksa ds lkFk ,d ikWyhgkml dh

lqfo/kk LFkkfir gSA funs’kky; esa vk/kqfud midj.kksa ds lkFk

tSo izkS|ksfxdh] tuunzO; laj{k.k] vaMtuu mRiknu] ikni

laj{k.k vkSj QlyksRrj izkS|ksfxdh ds fy, cgq lqlfTtr

ikap iz;ksx’kkyk,a gSaA izkS|ksfxdh gLrkarj.k ¼TOT½ laHkkx esa

,d gh le; ij 250 ls Hkh vf/kd izf’k{kqvksa dh {kerk okyk

vfr vk/kqfud lqfo/kkvksa ls ;qDr ,d izf’k{k.k dsUnz gSA [kqEc

vuqla/kku funs’kky; esa lacaf/kr {ks=ksa esa vuqla/kku ,oa ijke’khZ

lsokvksa dks lg;ksx djus gsrq [kqEc foKku ,oa lacaf/kr

foKku esa ,d fof’k"Vh—r iqLrdky; ladyu gSA iqLrdky;

esa dqy 2142 iqLrdksa] if=dkvksa ds 2500 fiNys vadksa dk

laxzg gSA ;g Hkkjr esa [kqEc lkfgR; gsrq ,d vdsyk lanHkZ

iqLrdky; gSA
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Personnel and finance

The Directorate has a sanctioned strength of

16 scientists + one Director, 14 technical, 14

administrative and 10 supporting staff. The staff

position as on 31.03.2019 was 11 scientists, 12

technical, 14 administrative and five skilled staff.

The annual budget of the Directorate for the year

2019-20 was Rs. 939.43 Lakhs which was fully

utilized. The institute earned Rs. 116.55 lakhs as

revenue during the year by sale of literature,

mushroom cultures, spawn, fresh mushrooms,

value added products, consultancy, training and

other services.

Vision

Mushroom research and development for

economic growth, ecological sustainability and

nutritional security.

Mission

R & D to undertake basic research, conserve

mushroom diversity, develop technologies/

varieties to enhance mushroom quality and

productivity, utilize agro-wastes / spent mushroom

substrates and promote secondary agriculture for

generating employment, ameliorating poverty

and ensuring nutritional security.

Mandate

1. Strategic and applied research on collection,

conservation, utilization and production of

edible and medicinal mushroom.

2. Transfer of Technology and capacity building

of stakeholders for spawn production.

3. Coordination of network research for

validation and evaluation of specific

technologies through AICRP on Mushroom to

enhance productivity.

dkfeZd ,oa foRr

funs’kky; esa dqy 16 oSKkfud] ,d funs’kd] 14 rduhdh]

14 iz’kklfud vkSj 10 dq’ky lgk;h LVkQ dh Loh—r

la[;k gSA fnukad 31-03-2018 ds vuqlkj LVkQ dh fLFkfr

ds rgr dqy 11 oSKkfud] 12 rduhdh] 16 iz’kklfud vkSj

5 dq’ky lgk;h LVkQ rSukr gSA o"kZ 2018&19 ds fy,

funs’kky; dk okf"kZd ctV :i;s 939-43 yk[k Fkk ftldk

fd iwjh rjg ls lnqi;ksx fd;k x;kA laLFkku }kjk lkfgR;]

[kqEc lao/kZu] O;kolkf;d vaMtuu] rktk [kqEc] ewY; of/kZr

mRiknksa] ijke’khZ lsokvksa] izf’k{k.k vkSj vU; lsokvksa ds

ek/;e ls 116-55 yk[k :i;s dk jktLo vftZr fd;k x;kA

fotu

vkfFkZd izxfr] ikfjfLFkfrdh; la/kkj.kh;rk ,oa iks"kf.kd

lqj{kk ds fy, [kqEc dk vuqla/kku ,oa fodkl djukA

fe’ku

[kqEc dh xq.koRrk vkSj mRikndrk dks c<+kus] —f"k

vif’k"Vksa@vif’k"V [kqEc iks"kk/kkj dk mi;ksx djus vkSj

jkstxkj mRiUu djus] xjhch dk fuokj.k djus rFkk iks"kf.kd

lqj{kk lqfuf’pr djus ds fy, lsds.Mjh —f"k dks izksRlkfgr

djus gsrq ewyHkwr vuqla/kku djus] [kqEc fofo/krk dks lajf{kr

djus rFkk izkS|ksfxfd;ksa@fdLeksa dks fodflr djus ds fy,

vuqla/kku o fodkl djukA

vf/kns’k

1- [kk| ,oe~ vkS"k/kh; [kqEcksa ds laxzg.k] lja{k.k] mi;ksx

,oe~ mRiknu ij lkefjd vkSj vuqç;qä vuqla/kkuA

2- Liku mRiknu ds fy, fgr/kkjdksa dks çks/kkSfxdh ds

gLrkarj.k ,oe~ mudh {kerk fuekZ.kA

3- fof’k"V çks/kkSxfd;ksa ds lR;kiu ,oe~ ewY;kadu ds fy,

usVodZ  vuqla/kku  ij vf[ky Hkkjrh; lefUor [kqEc

lq/kkj ;kstuk  ¼,fØi½ ds ek/;e ls lefUor ç;klA



4

ICAR-Directorate of Mushroom Research

Annual Report 2019

ORGANOGRAM OF ICAR-DMR, SOLAN

Hkkd̀vuqi&[kqEc vuqla/kku funs'kky; laxBu
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2. RESEARCH ACHIEVEMENTS

2- vuqla/kku miyfC/k;k¡

Germplasm collection, characterization

and conservation

Fungal forays were undertaken in the forest

areas of Himachal Pradesh. A total number of

171 specimens were collected and 171 were

identified up to genus level. All the specimens

were examined and preserved in the herbarium

of ICAR-DMR, Solan. The obtained 25 pure

cultures were deposited in the Gene bank of DMR,

Solan. Some of the interesting specimens

including their macroscopic feature in the field

along with their photographs are described

below:

1. Phellorinia herculeana

Macroscopic Description

Sporophores up to 20 cm long, 8 cm broad,

pyriform. Exoperidium whitish to yellowish,

powdery, wooly , pale yellowish to brownish with

age, scaly, with variable dehiscent apical portion

exposing the powdery spore mass. Stipe whitish,

woody with ridges, furrows and shaggy scales

running throughout the entire surface, basal

portion clinging with soil particles.

Microscopic Description

Basidiospores 4.5-9 × 5-8 μm, globose, warty,

yellowish brown. Capillitium almost absent.

Exoperidium made up of branched, globose

elements, hyaline, up to 15 μm wide.

Endoperidium made up of branched septate

hyphae up to 6 μm wide.

tuunzO; ladyu] y{k.ko.kZu ,oa laj{k.k

fgekpy izns’k ds oU; bykdksa esa dodh; Qksjsl fd,
x,A dqy feykdj 171 uewuksa dk ladyu fd;k x;k vkSj
171 dh igpku muds oa’k Lrj rd dh xbZA lHkh uewuksa dh
tkap dh xbZ vkSj mUgsa Hkk—vuqi & [kqEc vuqla/kku funs’kky;]
lksyu ds ouLifr laxzgky; esa ifjjf{kr fd;k x;kA gkfly
fd, x, 25 ifj’kq) lao/kZuksa dks Hkk—vuqi & [kqEc
vuqla/kku funs’kky; ¼ICAR - DMR½] lksyu ds thu cSad esa
tek djk;k x;kA dqN jkspd uewuksa dk muds fp= ds lkFk
[ksr esa mudh o`gn lw{en’khZ; fo’ks"krkvksa ds lkFk uhps
fooj.k fd;k x;k gS %

1- Qsyksfjfu;k glqZfy;kuk

o`gn lw{en’khZ; fooj.k

chtk.kq/kj 20 lseh- rd yacs] 8 lseh- pkSM+s ik;jhQkeZA
ckg+; dod QyfHkfRr lQsn ls ihyh] pwf.kZy] owyh] vk;q ds

2.1 Mushroom Genetic Resources and Crop Improvement

2-1 [kqEc vkuqoaf’kd lalk/ku vkSj Qly lq/kkj

Fig. 2.1.1. Phellorinia herculeana

fp= 2-1-1- Qsyksfjfu;k glqZfy;kuk



6

ICAR-Directorate of Mushroom Research

Annual Report 2019

lkFk ihyh ls Hkwjh] pwf.kZy chtk.kq nzO;eku dks izdV djrs
gq, fHkUu LQqVu vxzLFk Hkkx ds lkFk LdsyhA ruk vFkok
MaBy lQsn] mHkkj vFkok pksVh ds lkFk owMh] [kkpsa ,oa
Vguhnkj Ldsy iwjh lrg ij feyrs gSa] vk/kkj Hkkx ènk d.kksa
ds lkFk fpiVk gqvkA

o`gn lw{en’khZ; fooj.k

cSflfM;ksLikslZ 4-5&9 x 5&8 μm] xksykdkj] eLlsnkj
vFkok okVhZ] ihys HkwjsA rarqtky yxHkx vuqifLFkrA ckg~;
dod QyfHkfRr ’kk[kk;qDr] xksykdkj byhesUV] g;kfyu 15
μm rd pkSM+s] ’kk[kk;qDr lsIVsV gkbQh ls cuh vkarfjd
dod QyfHkfRr 6 μm rd pkSM+hA

2- Qksfy;ksVk ykbeksusyk

o`gn lw{en’khZ; fooj.k

Qydk; N=d 10 lseh- rd yack] mRry ls ,IykusV]
ukjaxh ihyk] fpifpik] Hkwjh /kkfj;ksa ls <+adk gqvkA ySesyh 0-
5 lseh- pkSM+h] ihyh ls Hkwjh] rarqtkye; vkaf’kd vkoj.k
ekStwnA ruk vFkok MaBy 15 lseh- rd yack] 2 lseh- rd
pkSM+k] lQsn ls ihyk] Åijh Hkkx ds fy, js’ksnkj] yky Hkwjh
/kkfj;ksa ls <dk gqvk] fpifpik rFkk vk/kkjh; lQsn
ek;lhfy;y ls <+adk gqvk] xksykdkj tksuA

o`gn lw{en’khZ; fooj.k

cSflfM;ksLikslZ 5-5&9 x 4&5-5 μm] nh?kZ o`rkdkj vFkok
xksykdkj] fcUnq:i] vxzLFk ja/kz vFkok jksedwi ekStwn] fpdusA
cSlhfM;k 18&20 x 5-5&9 μm] eqnxjkdkj] prq dhchtk.kqt]
izkaxqy 4 μm rd yacs] ØkblksflfLVfM;k ekStwn] 40&74 x
10&15 μm] fHkUu vk—fr okys] gjh ihyh lkexzh ds lkFk
eqnxjkdkj ls uksdnkjA fiyhisfyl esa ,d ftysVhukbTM
dh fu;fer ijr] ’kk[kk;qDr lsIVsV] DySEiM gkbQh pkSM+kbZ
esa 7-5 μm rd] DySEil mifLFkrA

3- ,eSfuVk oSxhusVk

o`gn lw{en’khZ; fooj.k

Qydk; N=d dk O;kl 10 lseh- rd pkSM+k] mRry  ls
,IykusV] js[kk;qDr fdukjs ds lkFk gjs ls gjk HkwjkA ySesyh
Lora=] vleku] l?ku] lQsn] xwnsnkj] vyx gksus ;ksX;]

2. Pholiota limonella

Macroscopic Description

Pileus up to 10 cm long, convex to applanate,

orange yellow, sticky, covered with brownish

scales. Lamellae 0.5 cm broad, yellowish to rusty

brown, cobwebby partial veil present. Stipe up to

15 cm long, 2 cm broad, whitish to yellow, covered

with reddish brown scales, silky near the upper

portion, sticky and covered with basal white

mycelial, ring zone.

Fig. 2.1.2. Pholiota limonella

fp= 2-1-2- Qksfy;ksVk ykbeksusyk

Microscopic Description

Basidiospores 5.5-9 × 4-5.5 μm, ellipsoid,

guttulate, apical pore present, smooth. Basidia

18 20 × 5.5 8 μm, clavate, tetrasporic, sterigmata

up to 4 μm long. Chrysocystidia present, 40 74 ×

10 15 μm, variously shaped, clavate to mucronate

with greenish yellow contents. Pileipellis a

gelatinized layer of regular, branched septate,

clamped hyphae up to 7.5 μm in width. Clamps

present.

3. Amanita vaginata

Macroscopic Description

Pileus diameter up to 10 cm wide, convex to

applanate, greyish to geryish brown with striate

margin. Lamellae free, unequal, crowded, white,
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fpduh] 0-5 lseh- pkSM+hA ruk vFkok MaBy e/; esa 6 lseh-
yack csyukdkj] 0-8 lseh- pkSM+k] lQsn] pwf.kZy] [kks[kyk
vFkok vUnj ls fjDr] xwnsnkj( dqaMykdkj xksy ,oa vkoj.k
vuqifLFkr( oksYok iqVkdkj] jax esa lQsn] gkbxzksQSul] fdukjs
ukyhnkj vFkok /kkjhnkj] varuZr] ue] vjksfey rFkk xwnsnkjA

o`gn lw{en’khZ; fooj.k

cSflfM;ksLikslZ 8&12 x 6&8-5 μm] xSj&,sfeykWbM]
xksykdkjA cSlhfM;k 35&50] 8&12 μm] eqnxjkdkj] 4
chtk.kq] izkaxqy 4-5 μm rd] rsy Xykscqy mifLFkr] fiyhisfyl
peZ 4-5 pkSM+h gkbQh rd] DySEi dusD’ku vuqifLFkrA

4- cksysVl bMqfyl

o`gn lw{en’khZ; fooj.k

N=d 10 lseh- rd pkSM+s] xksykdkj] isuh cu tSls]
ifjiDork ij mRry ls yxHkx likV vFkok lery] lQsn]
ihys Hkwjs ls yky Hkwjs] moZjd Hkkx % NksVs dks.kh; ja/k vFkok
jksedwi] izfr feeh- 2&3 ja/kz] izkjaHk esa ja/kz vFkok jksedwi
lQsn jax ds] dikl tSlh LVQ cukoV] ifjiDork ij
vksykbo Hkwjk] ja/kz vFkok jksedwi dh V;wc iryh] 2 lseh-

fleshy, separable, smooth, 0.8 cm broad. Stipe

central, cylindrical up to 6 cm long, 0.8 cm broad,

white, powdery, hollow, fleshy; annular ring and

veil absent; volva saccate, white in colour,

hygrophanous, margin sulcate, inflexed, moist,

glabrous and fleshy.

Fig. 2.1.3. Amanita vaginata

fp= 2-1-3- ,eSfuVk oSxhusVk

Microscopic Description

Basidiospores 8–12 × 6–8.5 μm, inamyloid,

globose. Basidia 35–50 × 8–12 μm, clavate, 4

spored, sterigmata up to 4.5 μm, oil globule

present. Pileipellis an ixocutis of up to 4.5 μm

broad hyphae. Clamp connections absent.

4. Boletus edulis

Macroscopic Description

Pileus up to 10 cm broad, globose, penny bun

like, convex to nearly plain at maturity, whitish,

yellowish brown to reddish brown. Fertile portion:

small angular pores, 2-3 pores per mm, initially

pores white, cottony stuffed texture, becoming

olive brown on maturity. Pore tubes thin, 2 cm

deep, pale yellow to brown. Stipe up to 12 cm
Fig. 2.1.4. Boletus edulis

fp= 2-1-4- cksysVl bMqfyl
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xgjh] eVeSyh ihyh ls Hkwjh] ruk 12 lseh- rd yack ,oa 3
lseh- rd pkSM+kA Dyc vk—fr] eghu tkfydk :ih iSVuZ
rFkk vfu;fer mHkkj okyk Åijh Hkkx A

o`gn lw{en’khZ; fooj.k

cSflfM;ksLikslZ 11&20 x 3-5&5 μm] Q~;wthQkWeZ] rdyh
dh vk—fr okys] ,ekW;ykbMA cSlhfM;k 22&30 x 8&10
μm] eqnxjkdkj] prq”dhchtk.kqt] izkaxqy 5 μm rd yacs]
IY;wjksflfLVfM;k 30&45] 5&7-5 μm] fNfnzr vFkok fc[kjs
gq,] rdqZ:ih ls dqCtkdkjA phyksflfLVfM;k vuqifLFkrA
fiyhisfyl 7 μm pkSM+s rd csyukdkj ls v/kZ eqnxjkdkj
byhesUV~l dk ,d vkbDlks VªkbdksMeZA DySEi dusD’ku
vuqifLFkrA

5- dSUFkkjsyl flcsfj;l

o`gn lw{en’khZ; fooj.k

Qy N=d 5 lseh- pkSM+s] mRry ls dhi vk—fr e/;]
vaMe/; dk jax ihyk] gYdh /kkfj;ksa ls <dk gqvk] lrg
fpifpih] fdukjs izkjaHk esa vanj dh vksj odzkdkj] ySesyh
fMdjUV] eqM+h gqbZ] varj f’kjk,a] ,ukLVkseksftax] gkbesuhQkWeZ
2 feeh- pkSM+kbZ rd ?kweh gqbZa] ruk 9 lseh- rd yack] 0-8 lseh-
rd pkSM+k] leku] Bksl] elyus ij vk/kkj ij ukjaxhA

o`gn lw{en’khZ; fooj.k

cSflfM;ksLikslZ 8-5&10-5 x 4-5&5-8 μm] nh?kkZo`r] xSj&
,ekW;ykbMA cSlhfM;k 50&110 x 7-5&10 μm] ladh.kZ
eqnxjkdkj] dksjksusfVM prq dhchtk.kqt] izkaxqy 5 μm rd
yacs] IY;wjksflfLVfM;k 30&45 x 5&7-5  μm] fNfnzr vFkok
fc[kjs gq,] rdqZ:ih ls dqCtkdkjA fiyhisfyl O;kl esa 10
μm pkSM+s rd csyukdkj gkbQh] nkusnkj] flLVhfM;k
vuqifLFkrA DySEi dusD’ku mifLFkrA

6- LVªksfcyksek;lht duQ~;wll

o`gn lw{en’khZ; fooj.k

Qy N=d 5 lseh- rd pkSM+k] xqacnkdkj ls mRry]
eVeSyh lQsn ì"BHkwfe ij NksVh] lh/kh dkyh /kkfj;ksa ls <dk
gqvk] fdlkuksa ds lkFk mikafxdk ;qDr vFkok ,is.MhdqysV
lQsn vkaf’kd vkoj.k vo’ks"kA ja/kz vFkok jksedwi dh lrg
lQsn ls eVeSyh] varr yky eVeSyh ls dkyh] dqN odzkdkj

long, 3 cm broad, club shaped, upper portion with

finely reticulate pattern and irregular ridges.

Microscopic Description

Basidiospores 11-20 × 3.5-5 μm, fusiform,

spindle shaped, amyloid. Basidia 22-30 × 8-10 μm,

clavate, tetrasporic, sterigmata up to 5 μm long.

Pleurocystidia 30-45 × 5-7.5 μm, scattered, fusoid

to ventricose. Cheilocystidia absent. Pileipellis an

ixotrichoderm of cylindrical to subclavate

elements up to 7 μm wide. Clamp connections

absent.

5. Cantharellus cibarius

Macroscopic Description

Pileus 5 cm wide, convex to funnel shaped

centre, yolk  yellow color, covered with minute

scales, surface glutinous, incurved margin

initially. Lamellae decurrent, folded, interveined,

anastomosing, hymeniform folded up to 2mm

broad. Stipe up to 8 cm long, 0.8 cm broad, equal,

solid, orange at the base on bruising.

Fig. 2.1.5. Cantharellus cibarius

fp= 2-1-5- dSUFkkjsyl flcsfj;l
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Microscopic Description

Basidiospores 8.5-10.5 × 4.5-5.8 μm, ellipsoid,

inamyloid. Basidia 50-110 × 7.5-10 μm, narrowly

clavate, cornuted tetrasporic. Pileipellis with

cylindric hyphae  up to 10 μm in diameter,

granular. Cystidia absent. Clamp connections

present.

6. Strobilomyces confusus

Macroscopic Description

Pileus up to 5 cm broad, dome shaped to

convex, covered with small, erect blackish scales

over greyish white background, appendiculate

whitish partial veil remnants along margin. Pore

surface whitish to grey, reddish grey to blackish

finally, rounded to some what angular, up to 3

per mm, tubes up to 2 cm deep. Stipe up to 10

cm long, 1.5 cm broad, almost equal, greyish

white, shaggy, ring zone fibrillose, solid, reddish

to blackish on bruising.

Microscopic Description

Basidiospores 9-12 × 7-11 μm, subglobose,

warty, ridged. Basidia 28-46 × 12-19 μm, clavate,

thick walled, tetrasporic, sterigmata up to 5 μm

long. Pleurocystidia and cheilocystidia similar, 39-

60 × 10-25 μm, clavate to ventricose, with

intracellular brownish contents. Pileipellis a

trichoderm of cylindrical to clavate elements, up

to 13 μm wide. Clamp connections absent.

7. Lepista nuda

Macroscopic Description

Pileus up to 8 cm wide, convex to flattened,

lavender to purplish brown, margin inrolled,

surface smooth, moist. Lamellae adnexed,

crowded, lilac to purplish, 0.4 cm broad. Stipe up

to 8 cm long, 1.5 cm broad, equal, lilac to purplish

buff.

rd xksykdkj] 3 feeh- rd] V;wc 2 lseh- rd xgjh] ruk 10
lseh- rd yack] 1-5 lseh- pkSM+k] yxHkx ,dleku] eVeSyk
lQsn] Vguhnkj] xksy {ks= js’ksnkj] Bksl] elyus ij yky ls
dkyk

o`gn lw{en’khZ; fooj.k

cSflfM;ksLikslZ 9&12 x 7&11 μm] v/kZ xksykdkj] okVhZ
rFkk mHkjs gq,A cSlhfM;k 28&46 x 12&19 μm]  eqnxjkdkj]
eksVh fHkfRr] prq dhchtk.kqt] izkaxqy 5 μm rd yacs]
IY;wjksflfLVfM;k ,oa phyksflLVhfM;k  39 & 60 x 10 & 25
μm] varjk lsyqyj Hkwjh lkexzh ds lkFk eqnxjkdkj ls
dqCtkdkj]  fiyhisfyl O;kl esa 13 μm pkSM+s rd csyukdkj
ls eqnxjkdkj byhesUV ds VªkbdksMeZA DySEi dusD’ku
vuqifLFkrA

Fig. 2.1.6. Strobilomyces confusus

fp= 2-1-6- LVªksfcyksek;lht duQ~;wll

7- ysfiLVk U;wMk

o`gn lw{en’khZ; fooj.k

Qy N=d 8 lseh- rd pkSM+k] mRry ls lery] ySos.Mj
vFkok eksfr;k ls cSaxuh Hkwjk] fdukjs ?kw.kZu okys] lrg fpduh
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Microscopic Description

Basidiospores 5-8 × 3.5-5 μm, ellipsoid,

inamyloid, roughened, warty. Basidia 23-30 × 2.5-

8 μm, tetrasporic, sterigmata up to 5 μm long.

Cystidia absent. Pileipellis a cutis of cylindrical

hyphae up to 4 μm wide. Clamp connections

present.

,oa ueA ySfeyh vkyXu] l?ku] fyyd ls cSaxuh] 0-4 lseh-
pkSM+hA ruk vFkok MaBy 9 lseh- rd yacs ,oa 1-5 lseh- rd
pkSM+s] ,dleku] fyyd ls cSaxuh cknkeh jax

o`gn lw{en’khZ; fooj.k

cSflfM;ksLikslZ 5&8 x 3-5&5 μm] xksykdkj] xSj ,sfeykWbM]
dBksj rFkk okVhZ A cSlhfM;k 23&30 x 2-5&8 μm] prq
dhchtk.kqt] izkaxqy 5 μm rd yacs] IY;wjksflfLVfM;k
vuqifLFkrA fiyhisfyl 4 μm pkSM+s csyukdkj gkbQh dk
,d peZ A DySEi dusD’ku mifLFkrA

8- MSØksfiuSDl LiSFkqysfj;k

o`gn lw{en’khZ; fooj.k

chtk.kq/kj ftysVhul] 2 lseh- rd yacs] ia[kk vk—fr ls
pkSM+h xksykdkj vk—fr] xksykdkj MaBy ds lkFk ihys ls
ukjaxh] 4 feeh- rd pkSM+s] lrg fQlyu Hkjh] yphyh ,oa
eqyk;e

Fig. 2.1.7. Lepista nuda

fp= 2-1-7- ysfiLVk U;wMk

8. Dacryopinax spathularia

Macroscopic Description

Sporophores gelatinous, up to 2 cm long, fan

shaped to spatulate, yellowish to orange, with

rounded stalk, up to 4 mm wide, surface slippery,

elastic, soft.

Microscopic Description

Basidiospores 7.5-9× 3-4 μm, ellipsoid,

smooth. Basidia 19-35 × 3-5 μm, forked basidia,

tetrasporic, sterigmata up to 10 μm long. Clamp

connections absent.

9. Cyptotrama asprata

Macroscopic Description

Pileus up to 3 cm broad, convex to plain,

bright yellow to orangish, surface covered with

Fig. 2.1.8. Dacryopinax spathularia

fp= 2-1-8- MSØksfiuSDl LiSFkqysfj;k

o`gn lw{en’khZ; fooj.k

cSflfM;ksLikslZ 7-5&9 x 3&4 μm] xksykdkj] fpdusA
cSlhfM;k 19&35 x 3&5 μm] nks uksd okyk cSlhfM;k] prq
dhchtk.kqt] izkaxqy 10 μm rd yacs] DySEi dusD’ku
vuqifLFkrA
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spikes initially, soon breaks into granular, wooly

or hairy structures, margin initially inrolled,

straight with age. Lamellae adnexed, shortly

decurrent, white to pale, distant. Stipe up to 7

cm long 0. 3 cm broad, equal, slightly tapering

towards the small knob like base, creamish to

orangish.

Microscopic Description

Basidiospores 7.5-12 × 5-7 μm, limoniform,

ellipsoidal, oval, uniguttulate, inamyloid. Basidia

22.5-30 × 5-8 μm, clavate, tetrasporic, sterigmata

up to 3 ìm long. Pleurocystidia and Cheilocystidia

similar, 33-76 × 7-10 μm, scattered, numerous,

cylindrical to subfusiform with subcapitate and

rounded apices. Pileipellis a hymeniform of

brownish  clavate to pyriform elements, 12-20 ×

7-12 μm in size. Clamp connections present

10.  Podoscypha petalodes

Macroscopic Description

Pileus up to 6 cm wide, fan shaped,

semicircular to funnel shaped, margin

multilobed, wavy, curled inward, petaloid. Upper

surface with minute hairs, brown to yellowish

with concentric zones. Lower surface/hymenial

surface creamish with brownish tinge. Stipe up

to 2 cm long, 0.3 cm broad, short, hairy, reddish

brown to brown, cylindrical.

Microscopic Description

Basidiospores 3-4.5 × 2-3.5 μm, ovoid to

ellipsoid, inamyloid, uniguttulate. Basidia 16-24

× 7-10 μm, clavate, tetrasporic, sterigmata up to

5 μm, long. Hyphal system dimitic. Cystidia

absent. Gleocystidia 21-55 × 6-9 μm, numerous,

elongated, cylindrical to tubular with high

refractive content. Clamp connections present.

9- flIVksVªkek ,sLijkVk

o`gn lw{en’khZ; fooj.k

Qy N=d 3 lseh- rd pkSM+s] mRry ls lery] pedhys
ihys ls ukjaxh] lrg izkjaHk esa Likbd ls <dh gqbZ] tYnh gh
nkusnkj esa VwVu] owyh vFkok ds’k;qDr lajpuk,a] fdukjs izkjaHk
esa eqM+s gq,] vk;q ds lkFk lh/ks] ySfeyh vkyXu] tYnh gh
v/kkso/khZ] lQsn ls eVeSyh] nwjA ruk vFkok MaBy 7 lseh-
rd yack ,oa 0-3 lseh- rd pkSM+k] leku] vk/kkj tSls NksVs
ukWd dh vksj vkaf’kd :i ls >qdk gqvk] nwf/k;k ls ukjaxhA

Fig. 2.1.9. Cyptotrama asprata

fp= 2-1-9- flIVksVªkek ,sLijkVk

o`gn lw{en’khZ; fooj.k

cSflfM;ksLikslZ 7-5&12 x 5&7 μm] ykbeksuhQkeZ]
xksykdkj] vaMkdkj] xSj & fcUnq:i rFkk xSj & ,sfeykWbMA
cSlhfM;k 22-5&30 x 5&8 μm] eqnxjkdkj] prq dhchtk.kqt]
izkaxqy 3 μm rd yacs]  IY;wjksflfLVfM;k ,oa phyksflLVhfM;k
33&76 x  7&10 μm] fNrjko okys] izpqj] v/kZ xqPNsnkj rFkk
xksykdkj f’k[kj ds lkFk csyukdkj ls v/kZ Q~;wthQkeZA
fiyhisfyl] Hkwjs eqnxjkdkj ls ik;jhQkeZ byhesUV~l dk
gkbesuhQkeZ] vkdkj esa 12&20 x 7&12 μm] DySEi dusD’ku
mifLFkrA
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11. Russula foetens Pers

Macroscopic Description

Pileus up to 5 cm wide, convex, yellow to

yellowish brown, margin regular, striate, inflexed.

Lamellae adnexed, white, subdistant, up to 0.6

cm broad, interviened. Stipe central, up to 8 cm

long, 2 cm broad, glabrous, stuffed.

Microscopic Description

Basidiospores 7.5-9.5 × 6-7.2 μm, amyloid,

globose, ornamented. Basidia 39-63 × 10-12 μm,

clavate, 4 spored, sterigmata up to 5 μm long.

Pleurocystidia 46-68 × 6.8-11 μm, cylindrical with

tubular apices. Cheilocystidia 28-45 × 6.5-8 μm,

arising from deep hymenium. Pileipellis a cutis;

context heteromerous, composed of sphaerocysts

cells and connective hyphae. Clamp connections

absent.

12. Lycoperdon nigrescens

Macroscopic Description

Sporophore up to 3 cm broad, 5 cm long,

subglobose to pyriform shaped, exoperidium

spiny, covered with cylindrical to conical warts,

dark brown to greyish black, thin, fragile,

endoperidium brown, thin, opened by apical pore,

10- iksMkslkbQk isVSyksM~l

o`gn lw{en’khZ; fooj.k

Qy N=d 6 lseh- rd pkSM+s] ia[ks dh vk—fr okys]
v/kZ òrkdkj ls dhi okyh vk—fr] fdukjs cgq[kaMh;] ygjnkj]
vanj dh vksj eqM+s gq,] ia[kqMh dh vk—fr] Åijh lrg
ekbU;wV ds’kksa ds lkFk] ldsfUnzr tksu ds lkFk Hkwjh ls ihyhA
fupyh lrg@gkbesfu;y lrg Hkwjh vkHkk ds lkFk HkwjhA
ruk 12 lseh- rd yack ,oa 0-3 lseh- rd pkSM+k] NksVk]
ds’k;qDr] yky Hkwjs ls Hkwjk] csyukdkjA

o`gn lw{en’khZ; fooj.k

cSflfM;ksLikslZ 3&4-5 x 2&3-5 μm] vaMkdkj ls  xksykdkj]
xSj & fcUnq:i rFkk xSj & ,sfeykWbMA cSlhfM;k 16&24 x
7&10 μm] eqnxjkdkj] prq dhchtk.kqt] izkaxqy 5 μm rd
yacs] gkbQy iz.kkyh fMehfVd] flLVhfM;k vuqifLFkrA
Xyh;ksflLVhfM;k 21&55 x 6&9 μm] izpqj] nh?kkZdkj] mPp
viorZd lkexzh ds lkFk V~;wcqyjA DySEi dusD’ku mifLFkrA

11- :lwyk QhVsUl  ilZ

o`gn lw{en’khZ; fooj.k

Qy N=d 5 lseh- rd PkkSM+s] mRry] ihys ls ihys Hkwjs]
fdukjs fu;fer] lh/ks] buQ~ysDlM] lQsn] v/kZ nwjorhZ] 0-6
lseh- rd pkSM+s] baVjfoUMA ruk e/;] 8 lseh- rd yack ,oa
2 lseh- rd pkSM+k] vjksfey rFkk Hkjk gqvk vFkok LVQ~M A

Fig. 2.1.10. Podoscypha petalodes

fp= 2-1-10- iksMkslkbQk isVSyksM~l

Fig. 2.1.11. Russula foetens

fp= 2-1-11- :lwyk QhVsUl  ilZ

o`gn lw{en’khZ; fooj.k

cSflfM;ksLikslZ 7-5&9-5 x 6&7-2 μm] ,sekW;ykWbM]
xksykdkj] vyadkfjdA cSlhfM;k 39&63 x 10&12 μm]
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eqnxjkdkj] prq dhchtk.kqt] izkaxqy 5 μm rd yacs]
IY;wjksflfLVfM;k 46&68 x 6-8&11 μm] V~;wcqyj f’k[kj ds
lkFk csyukdkjA phyksflLVhfM;k 28&45 x 6-5&8 μm]
xgjs gkbehfu;e ls mitsA fiyhisfyl peZ] ghVsjksesjl]
LQsjksflLV dksf’kdkvksa ls cuk gqvk rFkk dusfDVo gkbQhA
DySEi dusD’ku vuqifLFkrA

12- ykbdksiMZu ukbxzslsUl

o`gn lw{en’khZ; fooj.k

chtk.kq/kj 3 lseh- rd pkSM+s] 5 lseh- rd yacs] v/kZ
xksykdkj ls ik;jhQkeZ vk—fr okys] ckg~; dod QyfHkfRr
dkaVsnkj] csyukdkj ls ’kadqdkj eLlksa ls <dh gqbZ] xgjh Hkwjh
ls eVeSyh dkyh] iryh] uktqd] vkUrfjd dod QyfHkfRr
Hkwjh] iryh] vxzLr ja/kz vFkok jksedwi }kjk [kqyh gqbZ] vxzLFk
ja/kz >kyjnkj] Xysck Hkwjs ls eVeSyk Hkwjk A

o`gn lw{en’khZ; fooj.k

cSflfM;ksLikslZ 3-5&4-5 μm]  Hkwjs]  xksykdkj] fd.ke;A
ca/; Ård ihys Hkwjs] 4 μm yackbZ rd rarqtky /kkxksa vFkok
’kk[kk;qDr V;wCl ds lkFk [kM+s] ’kk[kk;qDrA  cSlhfM;k 6&
8-10 x 5&7 μm]  v/kZ xksykdkj] prq dhchtk.kqt] izkaxqy 3
μm rd yacs] DySEi dusD’ku vuqifLFkrA

Fig. 2.1.12.  Lycoperdon nigrescens

fp= 2-1-12- ykbdksiMZu ukbxzslsUl

apical pore fimbriate, gleba brownish to greyish

brown.

Microscopic Description

Basidiospores 3.5-4.5 μm, brown, globose,

verrucose. Sterile tissue yellowish brown, pitted,

with branched tubes or capitillial threads, up to 4

μm long, branched. Basidia 6-8.10 × 5-7 μm,

subglobose, tetrasporic, sterigmata up to 3 μm

long. Clamp connections absent.
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Genetic improvement of Button mushroom

Evaluation of newly selected single spore

isolates from NBS-1 and NBS-5 strains for

yield and quality

A total of 800 single spore isolates (SSI) were

isolated from NBS-5 and NBS-1 for identification

of non-fertile isolates and selection of high

yielding fertile isolates (Fig. 2.2.1).  A total of 270

single spore isolates were evaluated for yield,

quality parameters and disease incidence. Out of

236 SSIs of NBS-5, 13 SSI proved to be non fertile.

Out of 33 SSIs of NBS-1, 3 SSIs proved to be non-

fertile. A total of 32 single spore isolates from NBS-

5 were selected on the basis of high yield and good

quality. The SSI, NBS-5-200 was found to be high

yielding followed by NBS-5-56 (Table 2.1).

cVu [kqEc dk vkuqoaf’kd lq/kkj

mit ,oa xq.koRrk ds fy, ,uch,l&1 ,oa ,uch,l&5
LVªsu ls uohu p;fur ,dy chtk.kq i`FkDdksa dk
ewY;kadu

mPp mit’khy moZj ìFkDdksa dk p;u djus vkSj xSj&moZj
ìFkDdksa dh igpku djus ds fy, ,uch,l&5 ,oa ,uch,l&1
ls dqy 800 ,dy chtk.kq i`FkDdksa ¼SSI½ dks vyx fd;k
x;k ¼fp= 2-2-1½A dqy feykdj 270 ,dy chtk.kq i`FkDdksa
dk ewY;kadu mit] xq.koRrk iSjkehVjksa vkSj jksx izdksi ds
fy, fd;k x;kA ,uch,l&5 ds dqy 236 ,dy chtk.kq
i`FkDdksa esa ls] 13 ,l,lvkbZ xSj moZj fl) gq,A ,uch,l
&1 ds dqy 33 ,l,lvkbZ esa ls] 3 ,l,lvkbZ xSj&moZj ik,
x,A ,uch,l & 5 ls dqy 32 ,dy chtk.kq i`FkDdksa dk
p;u mPp mit vkSj csgrj xq.koRrk ds vk/kkj ij fd;k
x;kA ,l,lvkbZ] ,uch,l & 5 & 200 lcls vf/kd mPp
mit’khy ,oa rnqijkUr ,uch,l & 5 & 56 mPp mit’khy
ik;k x;k ¼rkfydk 2-1½A

mit ,oa xq.koRrk ds fy, cVu [kqEc esa ladj fodkl
,oa ewY;kadu

igys ijh{k.k esa ,xsfjdl  ds ikap fofHkUu LVªsu ls 33
xSj moZj ,l,lvkbZ vkSj ,uch,l&5 ds xSj&moZj ,l,lvkbZ
ds chp ladj.k dk dk;Z fd;k x;kA dqy 56 Økl fodflr
fd, x, vkSj mudk ewY;kadu Qydk; dh mit ,oa
xq.koRrk ds fy, fd;k x;kA ladj uker% ;w&3&35 x
,uch,l&5&79 esa mPp tSfod izHkko’khyrk ,oa mlds
mijkUr dze’k% ,l&130&2 x ,uch,l&5&19 ,oa ;w&3&111
x ,uch,l&5&79 ¼rkfydk 2-2½ esa mPp tSfod izHkko’khyrk
iznf’kZr gqbZA nwljs ijh{k.k ds varxZr] ,uch,l & 5 ds 30
,l,lvkbZ ds lkFk N% fofHkUu LVªsu ;Fkk ;w 3] ,&15]
,l&11] ,l&130] MCY;wvkbZ & 1 rFkk ,l & 465 ls 33
xSj&moZj ìFkDdksa dk dzkl djkdj dqy 990 ladj fodflr
fd, x,A ladj.k IysVksa dh foT;qy tkap ds vk/kkj ij dqy
210 ladj pqus x, vkSj bu 210 ladjksa dk ewY;kadu Qydk;
dh mit ,oa xq.koRrk ds fy, fd;k tk,xk ¼fp= 2-2-2½A

2.2 Crop Improvement

2-2 Qly lq/kkj

Fig. 2.2.1. Cultivation trial of various SSIs of NBS-

5 for the selection

fp= 2-2-1- p;u ds fy, ,uch,l&5 ds fofHkUu

,l,lvkbZ ds O;kolkf;d ijh{k.k

Hybrid development and evaluation in

button mushroom for yield and quality

In first experiment hybridization was done

between 33 non-fertile SSIs from five different

strains of Agaricus and non-fertile SSIs of NBS-5.

A total of 56 crosses were developed and

evaluated for yield and quality of fruit body. In

this experiment, a total of 37 crosses proved to
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Table 2.1. Yield of SSIs of NBS-5 on pasteurized compost

rkfydk 2-1- ikLrsjh—r dEiksLV ij ,uch,l&5 ds ,l,lvkbZ dh mit

SSIs of NBS-5 Average biological efficiency SSIs of NBS-5 Average biological efficiency

,uch,l&5 ds vkSlr tSfod izHkko’khyrk ,uch,l&5 ds vkSlr tSfod izHkko’khyrk
,l,lvkbZ ,l,lvkbZ

NBS-5-7 15.71 NBS-5-211 14.85

,uch,l-5-7 15.71 ,uch,l-5-211 14.85

NBS-5-21 14.21 NBS-5-213 14.49

,uch,l-5-21 14.21 ,uch,l-5-213 14.49

NBS-5-56 18.77 NBS-5-214 14.31

,uch,l-5-56 18.77 ,uch,l-5-214 14.31

NBS-5-68 14.40 NBS-5-242 15.18

,uch,l-5-68 14.40 ,uch,l-5-242 15.18

NBS-5-81 16.24 NBS-5-255 15.90

,uch,l-5-81 16.24 ,uch,l-5-255 15.90

NBS-5-92 14.19 NBS-5-284 16.49

,uch,l-5-92 14.19 ,uch,l-5-284 16.49

NBS-5-131 14.43 NBS-5-285 14.11

,uch,l-5-131 14.43 ,uch,l-5-285 14.11

NBS-5-133 14.73 NBS-5-295 16.01

,uch,l-5-133 14.73 ,uch,l-5-295 16.01

NBS-5-134 15.59 NBS-5-302 15.07

,uch,l-5-134 15.59 ,uch,l-5-302 15.07

NBS-5-141 14.29 NBS-5-304 15.44

,uch,l-5-141 14.29 ,uch,l-5-304 15.44

NBS-5-196 15.25 NBS-5-307 15.33

,uch,l-5-196 15.25 ,uch,l-5-307 15.33

NBS-5-199 17.53 NBS-5-309 15.03

,uch,l-5-199 17.53 ,uch,l-5-309 15.03

NBS-5-200 19.39 NBS-5-313 14.42

,uch,l-5-200 19.39 ,uch,l-5-313 14.42

NBS-5-203 17.27 NBS-5-344 14.87

,uch,l-5-203 17.27 ,uch,l-5-344 14.87

NBS-5-205 14.51 NBS-5-274 14.61

,uch,l-5-205 14.51 ,uch,l-5-274 14.61

NBS-5-210 16.24 NBS-5-347 14.06

,uch,l-5-210 16.24 ,uch,l-5-347 14.06

Control (NBS-5) 12.19 Control (U-3) 11.24

daVªksy (,uch,l-5) 12.19 daVªksy (;w-3) 11.24
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be true hybrids with varied yield and quality. The

hybrid U-3-35 X NBS-5-79 showed the high

biological efficiency followed by S-130-2 X NBS-

5-19 and U-3-111 X NBS-5-79 (Table 2.2). In second

experiment total of 990 hydrids were developed

by crossing 33 non-fertile isolates from six

different strains i.e. U3, A-15, S-11, S-130, WI-1

and S-465 with 30 SSIs of NBS-5. On the basis of

visual examination of hybridization plates 210

hybrids were selected and these 210 hybrids will

be evaluated for yield and quality of fruit body

(Fig. 2.2.2).

vk.kfod ekdZjksa ;Fkk vkbZ,l,lvkj] ,l,lvkj]
vkbZvkj,ih] vkjbZ,e,ih ,oa MCY;wvkjdsokbZ dk mi;ksx
djds cVu [kqEc esa varj ,oa varjk fof’k"V ladjksa dk
vk.kfod izek.ku

cVu [kqEc ds ,dy chtk.kq i`FkDdksa ¼SSIs½ rFkk ladjksa
ds fofo/krk fo’ys"k.k vkSj ladjksa dh iqf"V djus ds fy,
ekdZj fodflr djus gsrq thuksVkbfiax dh xbZ vkSj bl dk;Z
esa vkj,ihMh] lw{e lsVsykbV ¼ISSRs ,oa SSRs½ rFkk

Table 2.2. Yield of selected hybrids of button

mushroom on pasteurized compost

rkfydk 2-2- ikLrsjh—r dEiksLV ij cVu [kqEc ds p;fur
ladjksa dh mit

Hybrids Biological efficiency (%)

ladj tSfod izHkko’khyrk (%)

U-3-37 X NBS-5-170 16.60

;w-3-37 X ,uch,l-5-170 16.60

U-3-65 X NBS-5-12 14.62

;w-3-65 X ,uch,l-5-12 14.62

S-465-7 X NBS-5-137 14.92

,l-465-7 X ,uch,l-5-137 14.92

U-3-35 X NBS-5-76 14.3

;w-3-35 X ,uch,l-5-76 14.3

S-130-2 X NBS-5-19 18.94

,l-130-2 X ,uch,l-5-19 18.94

S-465-7 X NBS-5-100 15.92

,l-465-7 X ,uch,l-5-100 15.92

U-3-35 X NBS-5-28 15.22

;w-3-35 X ,uch,l-5-28 15.22

A-94-21 X NBS-5-161 15.48

,-94-21 X ,uch,l-5-161 15.48

U-3-35 X NBS-5-79 19.12

;w-3-35 X ,uch,l-5-79 19.12

U-3-26 X NBS-5-19 14.57

;w-3-26 X ,uch,l-5-19 14.57

U-3-111 X NBS-5-79 17.84

;w-3-111 X ,uch,l-5-79 17.84

U-3 6.66

;w-3 6.66

NBS-5 6.93

,uch,l-5 6.93

Fig. 2.2.2. Cultivation trial of button mushroom

hybrids on pasteurized compost

fp= 2-2-2- ikLrsjh—r dEiksLV ij cVu [kqEc ladjksa ds
[ksrh ijh{k.k

Molecular validation of inter and intra

specific hybrids in button mushrooms using

molecular markers such as ISSRs, SSRs,

IRAPs, REMAPs, WRKY

The SSIs and hybrids of button mushroom were

genotyped for diversity analysis and developing

markers for confirmation of hybrids using RAPD,

microsatellite (ISSRs and SSRs) and retro-element

based markers (IRAPs and ReMAPs). A total of 50

RAPD, 7 ISSR, 33 SSRs, 29 outward facing IRAP

and 9 ReMAP primers were used. A total 585

markers were scored for presence/absence of

bands. Genetic divergence of hybrids ranged

between 8% and 23% from their parental strains

with strong bootstrap values. SSR and retro

element based markers very well differentiated

and showed clear resolution in identification of

hybrids.  It was also observed that all the hybrids

were genetically closer to one of the parents,

which came from the U-3 genotype (Fig. 2.2.3).
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Trait specific breeding for high

temperature tolerance and disease

resistance in button mushroom using WRKY

transcription factors (TF)

Agaricus bisporus strains have been screened

for presence and absence of WRKY TF related to

disease resistance using specific markers for

Nucleotide binding site of disease resistance genes

and the TF. The primers used were M-13R1 (5’

CGGCCAAGTCGTGCAAYVAKRTCRTGCA 3’) and

M1495R (5‘ YTTNARNGCNARNGGNARNCC 3’).

fjVªks&byhesUV vk/kkfjr ekdZjksa ¼IRAPs ,oa ReMAPs½ dk
mi;ksx fd;k x;kA dqy 50 vkj,ihMh] 7 vkbZ,l,lvkj]
33 ,l,lvkj] 29 vkmVoMZ Qsflax vkbZvkj,ih rFkk 9
ReMAP izkbejksa dk mi;ksx fd;k x;kA cS.M~l dh
mifLFkfr@vuqifLFkfr ds fy, dqy 585 ekdZjksa dh Ldksfjax
dh xbZA etcwr cwVLVªSi eku ds lkFk vius iSr`d LVªsu ls
ladjksa dh vkuqoaf’kd fHkUurk 8 izfr’kr ,oa 23 izfr’kr ds
chp ikbZ xbZA ,l,lvkj rFkk fjVªks byhesUV vk/kkfjr
ekdZjksa esa Li"V fHkUurk Fkh vkSj buesa ladjksa dh igpku djus
esa Li"V fjtksY;w’ku iznf’kZr gqvkA ;g Hkh ik;k x;k fd
lHkh ladj vkuqoaf’kdh; n`f"V ls ,d iSr`d ds fudV Fks tks
fd ;w&3 thuiz:i ls vk;k Fkk ¼fp= 2-2-3½A

Fig. 2.2.3. Button mushroom hybrids showing bands of both parents as well as distant bands in hybrids

only (Lane1= marker, Lane 2&3, 5&6, 8&9, 11&12, 14 &15 = Parents, Lane 4,7,10,13,16= hybrid

fp= 2-2-3- cVu [kqEc ladjksa esa nksuksa iSr`dksa ds cS.M~l ds lkFk lkFk dsoy ladjksa esa nwjorhZ cS.M~l iznf’kZr gks jgs gSa
¼ysu 1 = ekdZj] ysu 2 o 3] 5 o 6] 8 o 9] 11 o 12] 14 o 15 = iSr`d] ysu 4]7]10]13]16 = ladj½



18

ICAR-Directorate of Mushroom Research

Annual Report 2019

Fig. 2.2.4. Multiple sequence alignment showing different WRKY domains present in the Agaricus bisporus

genome

fp= 2-2-4- cgq vuqdze.k lajs[k.k }kjk ,xsfjdl ckbLiksjl thukse esa mifLFkr fofHkUu MCY;wvkjdsokbZ Mksesu iznf’kZr fd;k
tk jgk gS

Further Strains with presence of disease

resistance gene could be identified (Fig. 2.2.4).

Commercial scale trial for three selected

strains of white button mushroom

Three SSIs of button mushroom, which were

selected on the basis of performance in previous

year trials, have been tested in large scale

MCY;wvkjdsokbZ VªkalfØI’ku dkjdksa ¼TF½ dk mi;ksx
djds cVu [kqEc esa mPp rkieku lfg".kqrk ,oa jksx
izfrjksf/krk ds fy, xq.k fof’k"V iztuu

jksx izfrjksf/krk thu dh U;wfDyvksVkbM ckbf.Max lkbV
vkSj VªkalfØI’ku dkjdksa ds fy, fof’k"V ekdZjksa dk mi;ksx
djrs gq, jksx izfrjksf/krk ls tqM+s MCY;wvkjdsokbZ VªkalfØI’ku
dkjd dh mifLFkfr ,oa vuqifLFkfr dk irk yxkus ds fy,
,xsfjdl ckbLiksjl   LVªsu dh NaVkbZ dh xbZA mi;ksx fd,
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commercial scale trial. Evaluation trial was

carried out on 5 replications of 10 bags each of

10 kg compost.  Out of 3 selected strains of white

button mushroom, strain AVTB-19-201 performed

the best (Table 2.3). The quality parameters such

gill size, pileus thickness, stipe lengh, stipe

thickness, colour were recorded.

x, izkbej Fks % M-13R1 (5’ CGGCCAAGTCGTGCAAYVA

KRTCRTGCA 3’) rFkk M1495R (5‘ YTTNARNGCNARN

GGNARNCC 3’)A iqu% jksx izfrjksf/krk thu dh mifLFkfr

ds lkFk LVªsu dh igpku dh tk ldh ¼fp= 2-2-4½A

’osr cVu [kqEc ds rhu p;fur LVªsu ds fy, O;kolkf;d

Lrjh; ijh{k.k

fiNys o"kZ vk;ksftr fd, x, ijh{k.kksa esa izn’kZu ds

vk/kkj ij pqus x, cVu [kqEc ds rhu ,dy chtk.kq i`FkDdksa

¼SSIs½ dks O;kid iSekus ij O;kolkf;d Lrjh; ijh{k.k esa

tkapk x;kA ewY;kadu ijh{k.k dks izR;sd 10 fdyksxzke

dEiksLV ds 10 FkSyksa dh ikap iqujko`fr;ksa ds lkFk fd;k

x;kA ’osr cVu [kqEc ds p;fur rhu LVªsu esa ls LVªsu

,ohVhch&19&201 }kjk loZJs"B izn’kZu fd;k x;k ¼rkfydk

2-3½A xq.koRrk iSjkehVjksa ;Fkk xyQM dk vkdkj] N=d dh

eksVkbZ] MaBy vFkok rus dh yackbZ] MaBy vFkok rus dh

eksVkbZ ,oa jax dks ntZ fd;k x;kA

IY;wjksVl   iztkfr ¼vks,LVj [kqEc½ esa LVªsu lq/kkj

mit ,oa xq.koRrk ds fy, IY;wjksVl ladjksa dk

fodkl ,oa ewY;kadu

p;fur iSr`dksa }kjk ladj dk fodkl fd;k x;kA

izR;sd iSr`d ds 10 ,l,lvkbZ dks vyx fd;k x;k vkSj

ekYV fu"d"kZ.k ,sxkj ¼MEA½ ehfM;k okyh isVªhIysV esa

ladj.k dk dk;Z fd;k x;kA okafNr y{k.kksa ds vuqlkj ikap

iSr`dksa dks pquk x;kA iSr`d Mh,evkjih&136 dk p;u mPp

mit ,oa lQsn jax ds fy, fd;k x;kA Mh,evkjih&49 dks

mPp mit ,oa vxsrh Qyu fo’ks"krkvksa ds fy, pquk x;k]

Mh,evkjih&30 dk p;u cM+s vkdkj okys [kqEc ds fy,]

Mh,evkjih&88 dk p;u lQsn jax esa mPp mit ,oa cM+s

vkdkj okys [kqEc ds fy, vkSj Mh,evkjih & 363 dk p;u

eVeSys jax esa mPp mit vkSj cM+s vkdkj okys [kqEc ds fy,

fd;k x;k ¼rkfydk 2-4½A ladj.k dk dk;Z fd;k x;k vkSj

dqy 30 iqf"Vdj ladj ¼DySEi dusD’ku }kjk tkap dh xbZ½

dk fodkl fd;k x;k ftuesa ls 8 ladjksa esa mit ns[kus dks

feyhA mit vkSj vxsrh rqM+kbZ fnol ds ekeys esa ladj

,p&27 csgrj ik;k x;k ¼fp= 2-2-5½A

Table 2.3. Yield of selected strains of button

mushroom on pasteurized compost

rkfydk 2-3- ikLrsjh—r dEiksLV ij cVu [kqEc ds p;fur
LVªsu dh mit

Strains Yield (kg/100kg

compost) in 15 days

LVªsu 15 fnuksa esa mit ¼fdxzk-@
100 fdxzk- dEiksLV½

AVTB-19-201 13.62

,ohVhch-19-201 13.62

AVTB-19-202 8.29

,ohVhch-19-202 8.29

AVTB-19-203 13.37

,ohVhch-19-203 13.37

Control-1  (U-3) 9.57

daVªksy-1  (;w-3) 9.57

Control -2 (NBS-5) 10.41

daVªksy-2 (,uch,l-5) 10.41

Strainal improvement in Pleurotus sp.

(Oyster mushroom)

Development and evaluation of Pleurotus

hybrids for yield and quality

The hybrids were developed by choosing

selected parents. The 10 SSIs of each parent were

isolated and hybridization was performed in

petriplate containing malt extract agar (MEA)

media. Five parents were selected according to

the desired characters.  Parent DMRP-136 was

selected for high yield and white color. DMRP-

49- was selected for high yield and early fruiting,

DMRP- 30 was selected for big mushroom size,

DMRP- 88 was selected for high yield and big

mushroom size in white color and DMRP- 363 was

selected for high yield and big mushroom size in
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grey colour. Hybridization was done and total 30

confirmed hybrid (checked by clamp connection)

were developed out of which 8 hybrid yielded (Fig.

2.2.5). The Hybrid H27 was found superior in yield

and early harvesting days (Table 2.4).

Second Evaluation of Pleurotus hybrids

Pleurotus strains were evaluated for yield and

other characters on pasteurized wheat straw. The

biological efficiency was maximum recorded for

hybrid PL1906 followed by PL1902 compared to

check. The genetic parameters were also studied

such as heritability (broad sense), genetic

advance, genotypic coefficient of variation (GCV),

phenotypic coefficient of variation (PCV), and

environment coefficient of variation (ECV),

standard error of mean (Table 2.5).

Genetic improvement of shiitake

Identification of strains for high

temperature in shiitake

High temperature screening was done for SSIs

of different shiitake mushroom strain and six

single spore isolates (L
3
-1, L

3
-2, L

3
-3, L

4
-1, L

4
-2,

L
3
-3) were found to grow at high temperature

(300C). The hybridization was done in between

these and six hybrids were developed. These

hybrids should spawn run at 300C temperature in

Fig. 2.2.5. H27 hybrid pinning and fruit body development in oyster mushroom

fp= 2-2-5- ,p&27 ladj fifuax ,oa vks,LVj [kqEc esa Qydk; fodkl

Table 2.4. Yield of oyster mushroom hybrids along

with parentage

rkfydk 2-4- iSr`drk ds lkFk vks,LVj [kqEc ladjksa dh mit

Strain BE in first flush (%) Parentage

LVªsu igyh cgkj esa tSfod iSr`drk
izHkko’khyrk (%)

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

,p-7 24.85 ih136(1) Xih49(9)

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

,p-9 27.86 ih136(1) Xih30(7)

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

,p-11 41.25 ih136(2) ih49(1)

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

,p-27 45.70 ih136(4)Xih49(1)

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

,p-28 37.18 ih136(4)Xih49(2)

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

,p-47 32.77 ih136(8) X ih88(2)

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

,p-48 31.14 ih136(8) X ih363(1)

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

,p-54 33.81 ih136(8) X ih363(10)

P-30 14.11 PARENT

ih-30 14.11 iSr`d
P-49 42.25 PARENT

ih-49 42.25 iSr`d
P-88 31.95 PARENT

ih-88 31.95 iSr`d
P-136 39.11 PARENT

ih-136 39.11 iSr`d
P-363 25.22 PARENT

ih-363 25.22 iSr`d
P-383 21.22 PARENT

ih-383 21.22 iSr`d
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IY;wjksVl  ladjksa dk f}rh; ewY;kadu

ikLrsjh—r xsgwa iqvky ij mit ,oa vU; y{k.kksa ds fy,
IY;wjksVl  LVªsu ds ewY;kadu fd, x,A rqyuh; fdLe ds
eqdkcys esa lcls vf/kd tSfod izHkko’khyrk ladj ih,y
1906 ,oa rnqijkUr ih,y 1902 esa ntZ dh xbZA vkuqoaf’kd
iSjkehVjksa dk Hkh v/;;u fd;k x;k tSls fd oa’kkxfrRo
¼O;kid lanHkZ½] vkuqoaf’kd izxfr] fHkUurk dk thuiz:ih
xq.kkad ¼GCV½] fHkUurk dk ley{k.kh xq.kkad ¼GCV½] fHkUurk
dk i;kZoj.kh; xq.kkad ¼ECV½] rFkk ek/; dh ekud =qfV
¼rkfydk 2-5½A

f’kVkds dk vkuqoaf’kd lq/kkj

f’kVkds esa mPp rkieku ds fy, LVªsu dh igpku

fofHkUu f’kVkds  [kqEc LVªsu ds ,l,lvkbZ ds fy, mPp
rkieku Ldzhfuax dh xbZ vkSj N% ,dy chtk.kq i`FkDd (L

3
-

1, L
3
-2, L

3
-3, L

4
-1, L

4
-2, L

3
-3) mPp rkieku (300C) ij

mxs gq, ik, x,A buds e/; ladj.k fd;k x;k vkSj N%

ladj fodflr fd, x,A 300 lsfYl;l rkieku ij iSr`d

LVªsu ;Fkk Mh,evkjvks & 327 ,oa Mh,evkjvks & 329 dh

Table 2.6. Growth of hybrids and clamp connection studies invitro

rkfydk 2-6- ladjksa dh o`f) ,oa DySEi laca/k v/;;u Lo% ik=s

S. no. Hybrid Clamp connection Growth in 250C Growth in  300C

Ø-la- ladj DySEi dusD’ku vFkok laca/k  250C  esa o`f) 300C esa o`f)

1 L4-1× L4-3 + + +

2 L3-3× L4-1 + + +

3 L3-1× L4-1 + + +

4 L3-2× L4-1 - + -

5 L3-1× L4-3 - + -

6 L3-1× L3-3 - + -

7 L3-2× L3-3 - + -

8 L4-2× L4-3 + + +

9 L4-1× L4-2 - + -

10 L3-2× L4-3 - + -

11 L3-1× L3-2 + + +

12 L3-3× L4-3 - + -

13 L3-1× L4-2 - + -

14 L3-2-× L4-2 + + +

15 L3-3× L4-2 - + -

Table 2.5. Genetic parameters studied for hybrids

of oyster mushroom

rkfydk 2-5- vks,LVj [kqEc ds ladjksa ds fy, mi;qDr
vkuqoaf’kd iSjkehVj

Genetic parameters Value

vkuqoaf’kd iSjkehVj eku

Heritability 94.05%

oa’kkxfrRo 94.05%

Genetic advance 31.94

vkuqoaf’kd ,Mokal 31.94

GCV 30.81

thlhoh 30.81

PCV 31.77

ihlhoh 31.77

ECV 7.74

bZlhoh 7.74

SEm 2.32

comparison to the parental strains i.e. DMRO-

327 and DMRO-329. One hybrid L4-1× L3-1

showed fruiting at 250C while parental strains i.e.

DMRO-327 and DMRO-329 didn’t show fruiting

on 250C temperature (Table 2.6).
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Estimation of high lentinan content in

Shiitake germplasm

Total 19 shiitake germplasm were screened

for high lentinan content. Lentinan (ß-1,3 glucan)

is a water-soluble polysaccharide. It is an important

bioactive compound majorly responsible for

antitumor activity. The total lentinan i.e. alpha-

Glucan and beta-Glucan was estimated in the

selected germplasm. The strains DMRO-699, DMRO-

702, DMRO-725 and DMRO-700 contained high

lentinan.

Strainal improvement in Volvariella

volvacea (paddy straw mushroom)

Molecular characterization of the V.

volvacea for MAT A locus genes

The mating types of selected single spore

isolates and their parents (DMRO463 and DMRO

rqyuk esa bu ladjksa esa vaMtuu gksuk pkfg,A ,d ladj

uker%  esa 250 lsfYl;l rkieku ij òf) iznf’kZr gqbZ tcfd

iSr`d LVªsu ;Fkk Mh,evkjvks & 327 ,oa Mh,evkjvks & 329

esa 250 lsfYl;l rkieku ij fdlh izdkj dk Qyu ns[kus

dks ugha feyk ¼rkfydk 2-6½A

f’kVkds [kqEc esa mPp ys.Vhuu ek=k dk ewY;kadu

dqy mUuhl f’kVkds tuunzO; dh NaVkbZ mPp ys.Vhuu

ek=k ds fy, dh xbZA ys.Vhuu ¼β-1,3 Xywdu½ ,d ty esa

?kqyu’khy ikWyhlSdjkbM gSA ;g ,d izeq[k tSo lfdz;

;kSfxd gS tks fd eq[;r% V~;wej jks/kh lfdz;rk ds fy,

ftEesnkj gksrk gSA p;fur tuunzO; esa dqy ys.Vhuu ;Fkk

,YQk&Xywdu ,oa chVk&Xywdu dk vuqeku yxk;k x;kA

LVªsu ;Fkk Mh,evkjvks&699] Mh,evkjvks&702] Mh,evkjvks&

725 ,oa Mh,evkjvks&700 esa mPp ys.Vhuu ek=k ikbZ

xbZA

okWYosfj;syk okWYosfl;k  ¼/kku iqvky [kqEc½ esa LVªsu

lq/kkj

MAT A yksdl thu ds fy, oh- okWYosfl;k  dk

vk.kfod y{k.ko.kZu

p;fur ,dy chtk.kq i`FkDdksa vkSj muds iSr`dksa

¼Mh,evkjvks 463 ,oa Mh,evkjvks 484½ ds lekxe Vkbi

dk fu/kkZj.k fd;k x;k vkSj bl dk;Z esa , 1] , 2] , 3 rFkk

, 4 yksdl fof’k"V izkbejksa dk mi;ksx fd;k x;kA

Mh,evkjvks 484 esa , 3 rFkk , 4 fof’k"V yksdl dh igpku

dh xbZ tcfd Mh,evkjvks 463 esa dksbZ yksdl ugha ik;k

x;kA Mh,evkjvks 484 esa , 3 ,oa , 4 dk ,EiyhdkWu

vkdkj dze’k% 748 bp  rFkk 693 bp FkkA blds vykok]

Mh,evkjvks 484 ds thoh, 3 ,oa thoh, 4 ,l,lvkbZ esa

, 1 yksdl ik;k x;kA tcfd Mh,evkjvks 463 ds ,l,lvkbZ

esa , 2 yksdl ds fy, choh, 3] choh, 11] choh, 14 ,oa

choh, 25 ikWthfVo ik, x, ¼fp= 2-2-9½A

Fig. 2.2.6. Hybrid L4-1× L3-1 showed growth at 250C

fp= 2-2-6- 250 rkieku ij ladj L4-1× L3-1 esa iznf’kZr o`f)
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484) were determined using the A1, A2, A3 and

A4 locus specific primers. A3 and A4 specific locus

was identified in the DMRO 484, while no locus

was found in the DMRO463.The amplicon size of

the A3 and A4 in the DMRO484 were 748bp and

693 bp, respectively. Moreover, A2 locus was

observed in the GVA3 and GVA4 SSIs of the

DMRO484. While in SSIs of DMRO 463 the BVA 3,

BVA11, BVA14 and BVA 25 were found positive

for the A2 locus (Fig. 2.2.9).

iqu% okWYosfj;syk okWYosfl;k  ds rhl tuunzO; ds chp

, 1] , 2] , 3 rFkk , 4 yksdl fof’k"V izkbejksa dh NaVkbZ

dh xbZA mYys[kuh; :i ls Mh,evkjvks 464] Mh,evkjvks

474] Mh,evkjvks 817] Mh,evkjvks 1072 rFkk Mh,evkjvks

1073 esa , 2 yksdl ¼265 bp½ tcfd NkaVs x, rhl

tuunzO; esa ls fdlh esa Hkh , 1] , 3 rFkk , 4 yksdl ugha

ik;k x;k ¼fp= 2-2-10½A

Fig. 2.2.9. Molecular screening of the mating type genes in DMRO463 and DMRO 484 and their respective

Single spore isolates. A1, A2, A3 and A4 gene specific screening in the A. DMRO463 and DMRO 484; B. SSIs

of the DMRO 484 and C. DMRO 463

fp= 2-2-9- Mh,evkjvks 463 ,oa Mh,evkjvks 484 rFkk buds lacaf/kr ,dy chtk.kq i`FkDdksa esa lekxe Vkbi thu dh
vk.kfod NaVkbZA d½ Mh,evkjvks 463 rFkk Mh,evkjvks 484( [k½ Mh,evkjvks 484 ds ,l,lvkbZ( x½ Mh,evkjvks 463 esa

, 1] , 2] , 3 ,oa , 4 thu fof’k"V LØhfuax
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Further, A1, A2, A3 and A4 locus specific

primers were screened among thirty germplasm

of the V. volvacea. Notably, A2 locus (265bp) was

observed in the DMRO464; DMRO 474; DMRO

817; DMRO1072; DMRO1073.While A1, A3 and

A4 locus were not observed in any of the screened

thirty germplasm (Fig. 2.2.10).

ekW’ksZyk  iztkfr dk vkuqoaf’kd v/;;u

ekW’ksZyk  iztkfr esa varj&fof’k"V ,oa varjk&fof’k"V

ladj.k

fgekpy izns’k ds lksyu ftys esa fd, x, losZ{k.k ds

nkSjku] iz—fr esa ekW’ksZyk  [kqEc ds ihys rFkk Hkwjs vFkok xgjs

Fig. 2.2.10. Molecular screening of the mating type genes in thirty germplasm of the V. volvacea

fp= 2-2-10- oh- okWYosfl;k ds rhu tuunzO;ksa esa lekxe Vkbi thu dh vk.kfod LØhfuax
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Genetic studies of Morchella spp

Interspecific and intraspecific

hybridization in Morchella spp

During the survey in Solan district of Himachal

Pradesh, it was observed that yellow and brown

or dark brown fruit bodies of Morchella

mushroom coexist in nature (Fig 2.2.11). They

were found in group and solitary, respectively at

5-6 feet distance apart from each other at site of

fructification. It was hypothesized that two

different species of Morchella genus could have

outbred and produced the fruit bodies.

In view of this observation, 17 strains of

Morchella genus collected from different places

were utilized to study their response of

interspecific and intraspecific hybridization under

in vitro conditions. With an objective to transfer

some saprophytic traits from brown or dark brown

Morchella sp to yellow Morchella sp, selected

yellow Morchella sp was crossed with brown or

dark brown Morchella spp using dual culture

Hkwjs jax ds Qydk; lkFk&lkFk fo|eku Fks ¼fp= 2-2-11½A ;s

Qyu ds LFkku ij ,d nwljs ls 5&6 QhV dh nwjh ij dze’k%

lewg rFkk ,dkUr esa ik, x,A ;g dYiuk dh xbZ fd

ekW’ksZyk  oa’k dh nks fHkUu iztkfr;ka mRiUu gks ldh vkSj muesa

Qydk; mRiUu gq,A

bl vkdyu dks ns[krs gq,] fofHkUu LFkkuksa ls ladfyr

fd, x, ekW’ksZyk  oa’k ds dqy 17 LVªsu dk mi;ksx Lo% ik=s

ifjfLFkfr;ksa ds rgr varj&fof’k"V ,oa varjk&fof’k"V ladj.k

esa budh izfrfdz;k dk v/;;u djus gsrq fd;k x;kA Hkwjs

vFkok xgjs Hkwjs jax okyh ekW’ksZyk  iztkfr ls ihys jax okyh

ekW’ksZyk  iztkfr esa dqN e`rthoh xq.kksa dk LFkkukUrj.k djus

ds mn~ns’; ds lkFk pquh xbZ ihys jax dh ekW’ksZyk  iztkfr dks

Hkwjs vFkok xgjs Hkwjs jax okyh ekW’ksZyk  [kqEc iztkfr ds lkFk

dzkl djk;k x;k vkSj bl dk;Z esa 6-2 ds ih,p eku okyh

ekYV fu"d"kZ.k ,sxkj ¼MEA½ ehfM;e ij nksgjh lao/kZu

rduhd dk mi;ksx fd;k x;kA blds vykok] blh iztkfr

ds ihys LVªsu ds chp dzkl djk;k x;k rkfd varjk&fof’k"V

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

Himachal Pradesh

fp= 2-2-11- fgekpy izns’k ds lksyu ftys esa Qyu LFky ij ihys rFkk Hkwjs@xgjs Hkwjs jax okyh ekW’ksZyk [kqEc iztkfr
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technique on malt extract agar (MEA) medium

with pH 6.2. Besides this crossing between yellow

strains of same species were also done to check

the probability of success through intraspecific

hybridization. Incompatibility reactions were

evident in 7 combinations as a line at the

confluence of two colonies growing on MEA

medium. Those strains that did not form a barrage

were considered as compatible. From 7 successful

crosses viz., MA1 X MA175, MA1 X MA170, MA1

X MA173, MA1 X MADM1, MA1 X MA194, MA1

X MA177 and MA1 X MA182 as evidenced by

barrage formation, mycelial mass from the

barrage line was transferred to healthy MEA

plates for its multiplication and further evaluation

for their saprophytic quality if any (Fig.2.2.12).

Among these hybrids, except MA1 X MADM1 all

are interspecific. Results of present investigations

revealed that interspecific hybridization was

dominating under the genus Morchella over

intraspecific hybridization.

ladj.k ds ek/;e ls lQyrk dh laHkkouk dks tkapk tk

ldsA ekYV fu"d"kZ.k ,sxkj ¼MEA½ ehfM;e ij c<+ jgh nks

dkWyksfu;ksa ds laf/k LFky ij ,d iafDr ds :i esa lkr

la;kstuksa esa vlaxrrk izfrfdz;k,a ns[kus dks feyhaA ,sls LVªsu

ftuesa cSjkt ugha cuk Fkk] dks lqlaxr vFkok vuqdwy ekuk

x;kA cSjkt xBu }kjk izekf.kr lkr lQy Økl ;Fkk MA

1 X MA 175, MA 1 X MA 170, MA 1 X MA 173, MA 1

X MADM 1, MA 1 X MA 194, MA 1 X MA 177 ,oa MA

1 X MA 182 ls cSjkt iafDr ls ekblhfy;y nzO;eku dks

buds xq.kuhdj.k vkSj budh èrthoh xq.koRrk] ;fn dksbZ gS]

ds iqu% ewY;kadu ds fy, LoLFk ekYV fu"d"kZ.k ,sxkj ¼MEA½

ehfM;e IysVksa esa LFkkukUrfjr fd;k x;k ¼fp= 2-21½A bu

ladjksa esa] MA 1 X MADM 1 dks NksM+dj vU; lHkh ladj

varj&fof’k"V gSaA orZeku vUos"k.k ds ifj.kkeksa ls irk pyk

fd oa’k ekW’ksZyk  ds rgr varjk&fof’k"V ladj.k ds eqdkcys

esa varj&fof’k"V ladj.k dgha vf/kd izcy FkkA

Fig. 2.2.12. Successful intra and interspecific hybridization in Morchella spp.

fp= 2-2-12- ekW’ksZyk iztkfr esa lQy varjk ,oa varj & fof’k"V ladj.k
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Sclerotial production potential of strains

of Morchella spp

18 strains of Morchella spp were evaluated

for sclerotial production potential (Table 2.7). All

the strains were inoculated in Malt Extract Agar

(MEA) medium with pH 6.2 in petriplate with

diameter 90mm and incubated at 25±10C

temperature. Data present in table 2.7 revealed

that sclerotia production was recorded with all

the test strains. Highest sclerotial production was

recorded in strain MA1 with 118.67 average

numbers of sclerotia followed by MA169 (100.33

no.) and MA163 (98 no.). Lowest conidial

production was recorded in strain MA231(70 no.)

followed by MA174 (70.67 no.) and MA193(75

no.).

Cultivation trials on Morchella mushroom

Trials on artificial cultivation of Morchella

mushroom were conducted in vitro. Glass beakers

and disposable cups were used for this

experiment. Glasses/cups were filled with a layer

of sterilized grains at the bottom followed by top

layer of sterilized forest soil in 1:1 ratio.  Soil layer

was sowed with bits of actively growing mycelium

of 10 strains of Morchella spp viz., MA166,

MA1663, MA169, MA165, MA173, MA181,

MA182, MA194, MA195 and MA1. Inoculated

glasses/cups were kept for incubation at 15-200C

for sclerotial production. Soil layer was watered

every day to avoid drying of the substrate. After

confirmation of sclerotial production, they were

conditioned at the temperature ranged from 0-

200C for the next 15 days. Pinches of organic

nitrogen source were put on the soil layer as

exogenous nutrition for the fungus. After 3 days,

profuse primordial formation was observed in the

containers, however only 2-3 were converted into

small ascoma of 0.5-1cm length. Under high

magnification caps were found full of ridges and

pits. In a second trial on the same aspect, similar

observations were recorded.

ekW’ksZyk  iztkfr ds LVªsu dh LdysjksfV;y mRiknu

{kerk

ekW’ksZyk  iztkfr ds dqy 18 LVªsu dk ewY;kadu mudh
LdysjksfV;y mRiknu {kerk dk irk yxkus ds fy, fd;k
x;k ¼rkfydk 2-7½A lHkh LVªsu dks 90 feeh- O;kl okyh

2.3 Crop Production

2-3 Qly mRiknu

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

rkfydk 2-7- Lo% ik=s ifjfLFkfr;ksa esa ekW’ksZyk oa’k ds p;fur
LVªsu dh LdysjksfV;y mRiknu {kerk

Name of Strain Sclerotial production (no.)

LVªsu dk uke LdysjksfV;y mRiknu ¼la[;k½

MA175 94.00

,e,175 94.00

MA182 90.00

,e,182 90.00

MA183 82.33

,e,183 82.33

MA176 92.00

,e,176 92.00

MA183 85.67

,e,183 85.67

MA170 92.33

,e,170 92.33

MA173 90.00

,e,173 90.00

MA177 82.00

,e,177 82.00

MA194 89.33

,e,194 89.33

MA166 94.00

,e,166 94.00

MA163 98.00

,e,163 98.00

MA169 100.33

,e,169 100.33

MA231 70.00

,e,231 70.00

MA174 78.00

,e,174 78.00

MA193 75.00

,e,193 75.00

MA174 70.67

,e,174 70.67

MADM1 79.00

,e,Mh,e1 79.00

MA1 118.67

,e,1 118.67

CD
0.05

1.41
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Based on the results of laboratory studies, trials

on field cultivation of Morchella mushroom was done

using MA170, MA173, MA174, MA175, MA176 and

MA1. Pre-conditioned sclerotial culture was sowed

in raised soil beds under net house. Packets of

organic source of nitrogen (wheat bran) were kept

in the beds as a exogenous nutrition for the fungus.

After one month of sowing powdery mildew and

conidial stage of Morchella spp was found on soil

surface and identified through microscopic

examinations. Conidiophores are highly branched

and thus difficult to define or measure and often

formed on the mycelial mat. It produced septate

hyphae, conidiophores, and a single conidium borne

on a phialide. Conidia are small and round in shape

with 3.30 μm diameter. Hyphae of the fungus are

thin and broader with width of 17.93 μm. It is

expected that the conidia will germinate and the

resulting mycelium will fuse with the primary

mycelium to form dikaryotic mycelium, sclerotia

and subsequent fruit body formation.

Development of cultivation technology of

Cordyceps militaris

C. militaris was cultivated on the medium using

brown rice.  Thirty gram rice was put in a jar and

35ml of nutrient solution was added. Jars were

covered with piece of polypropylene (PP) bag and

autoclaved at 15-20 psi for 40-50 minutes. After

cooling, 5-10 ml of liquid spawn was added per jar.

Jars were moved gently left to right or in a circular

manner for uniform spread of liquid spawn on solid

medium. After inoculation jars were kept under dark

conditions for 8-10 days at 18-22°C with RH of 65-

70%.  After through colonization of the substrate

the jars were exposed in light for 6-7 days. The colour

of the mycelium turned pink/ orange. Provided 800-

1000 lux light daily for 10-12 hours. Pining started

in 12-15 days and within next 20-25 days mature

fruit bodies were formed (Fig. 2.3.1). Mushrooms

were harvested from jars which can be sold fresh

or sun dried. An average yield of 20g fresh fruit

bodies were harvested per jar (8X8cm).

Cultivation of Grifola frondosa mushroom

For the cultivation of Grifola frondosa, the

basal ingredient in the substrate, hardwood

isVªhIysV esa 6-2 ds ih,p eku okyh ekYV fu"d"kZ.k ,sxkj
¼MEA½ ehfM;e esa lajksfir fd;k x;k vkSj 25±10 

C rkieku
ij m"ekf;r fd;k x;kA rkfydk 2-7 esa izLrqr vkadM+ksa ls
irk pyrk gS fd LdysjksfV;k mRiknu dks lHkh tkap LVªsu
ds lkFk ntZ fd;k x;kA lcls vf/kd LdysjksfV;y mRiknu
LdysjksfV;k dh 118-67 vkSlr la[;k ds lkFk LVªsu ,e, 1
esa ,oa rnqijkUr dze’k% ,e, 169 ¼100-33 la[;k½ rFkk ,e,
163 ¼98 la[;k½ esa ntZ fd;k x;kA lcls de dkWuhfM;y
mRiknu dks LVªsu ,e, 231 ¼70 la[;k½ ,oa rnqijkUr dze’k%
,e, 174 ¼70-67 la[;k½ ,oa ,e, 193 ¼75 la[;k½ esa ntZ
fd;k x;kA

ekW’ksZyk  [kqEc ij [ksrh ijh{k.k

Lo% ik=s ifjfLFkfr;ksa ds rgr ekW’ksZyk  [kqEc dh —f=e
[ksrh ij ijh{k.k vk;ksftr fd, x,A bl iz;ksx esa ’kh’ks ds
chdj vkSj fMLikstscy di dk bLrseky fd;k x;kA fxykl
vFkok di esa vk/kkj ry ij futehZ—r vFkok dhVk.kqjfgr
nkus dh ,d ijr fcNkbZ xbZ vkSj ckn esa 1 % 1 ds vuqikr
esa futehZ—r oU; eǹk dh Åijh ijr fcNkbZ xbZA ènk ijr
esa ekW’ksZyk  iztkfr ds nl LVªsu ;Fkk ,e, 166] ,e, 1663]
,e, 169] ,e, 165] ,e, 173] ,e, 181] ,e, 182] ,e,
194] ,e, 195 ,oa ,e, 1 dh lfdz; :i ls c<+ jgs
dodtky vFkok ekblhfy;e dks cks;k x;kA m"ekf;r
fxyklksa vFkok diksa dks LdysjksfV;y mRiknu ds fy, 15
& 20 0 lsfYl;l rkieku ij m"ek;u iz;kstu ds fy, j[kk
x;kA iks"kk/kkj dks lw[kus ls cpkus ds fy, izfrfnu e`nk ijr
esa flapkbZ dh xbZA LdysjksfV;y mRiknu ds iqf"V gksus ds
ckn] bUgsa vxys 15 fnuksa ds fy, 0&200 lsfYl;l rkieku
ij daMh’kfuax fd;k x;kA dod ds fy, cfgtkZr iks"k.k ds
:i esa e`nk ijr ij tSfod ukbVªkstu lzksr ds lqjk[k fd,
x,A rhu fnuksa ds ckn] cjruksa esa izpqj ek=k esa izkjafHkd xBu
ik;k x;k] gkykafd dsoy nks vFkok rhu gh 0-5 ls 1 lseh-
dh yackbZ okys NksVs ,Ldksek esa :ikarfjr gks ldsA mPp òf)
ds varxZr] N= vFkok dSi esa iwjh rjg ls mHkkj ,oa xgjkbZ
ikbZ xbZA blh igyw ij nwljs ijh{k.k esa Hkh blh izdkj ds
vkadMs ntZ fd, x,A

iz;ksx’kkyk v/;;uksa esa izkIr ifj.kkeksa ds vk/kkj ij]
ekW’ksZyk  [kqEc dh [ksr esa [ksrh djus ij ijh{k.k fd, x,
ftuesa  ,e, 170] ,e, 173] ,e, 174] ,e, 175] ,e, 176
,oa ,e, 1 dk mi;ksx fd;k x;kA usVgkml ifjfLFkfr;ksa
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ds rgr mBh gqbZ e`nk D;kfj;ksa esa igys ls daMh’kfuax fd,
x, LdsysjksfV;y lao/kZu dks cks;k x;kA ukbVªkstu ds
tSfod lzksr ds iSdsVksa ¼xsgwa dh Hkwlh½ dks dod ds fy, ,d
cfgtkZr iks"k.k ds :i esa D;kfj;ksa esa j[kk x;kA cqokbZ ds
,d ekg i’pkr~ e`nk dh lrg ij pwf.kZy feYM;w vkSj
ekW’ksZyk  iztkfr dh dkWuhfM;y voLFkk ikbZ xbZ ftldh
igpku lw{en’khZ; tkap }kjk dh xbZA dksuhfM;e/kj vFkok
dksuhfM;ksQksj vR;f/kd ’kk[kk okys gSa vkSj blfy, bUgsa
ifjHkkf"kr djuk vFkok ekiuk dfBu gS vkSj vDlj ;s
ekblhfy;y eSV ij curs gSaA blesa lsIVsV gkbQh]
dksuhfM;e/kj mRiUu gqvk rFkk rqafczdk ij ,d ,dy
dkWuhfM;e fudykA dkWuhfM;k NksVh vkSj 3-30 μm O;kl
ds lkFk xksykdkj vk—fr okyh gSaA dod ds gkbQh irys
vkSj 17-93  93 μm dh pkSM+kbZ ds lkFk pkSM+s gksrs gSaA ;g
vis{kk dh tkrh gS fd dkWuhfM;k vadqfjr gksxh vkSj ifj.kker%
dodtky vFkok ekblhfy;e dk laxyu MkbdSfj;ksfVd
ekblhfy;e] LdysjksfV;k rFkk rnqijkUr Qydk; xBu ds
fy, izkbejh dodtky vFkok ekblhfy;e ds lkFk gks
tk,xkA

dkWMhZlsIl fefyVsfjl  dh [ksrh izkS|ksfxdh dk fodkl

dkWMhZlsIl fefyVsfjl  dh [ksrh Hkwjs pkoy dk mi;ksx
djus okys ehfM;e ij dh xbZA rhl xzke pkoy dks ,d
tkj esa j[kk x;k vkSj mlesa 35 fefy- iks"k.k ?kksy feyk;k
x;kA tkj dks ikWyhizksikbfyu ¼PP½ FkSys ds VqdMs ls <+dk
x;k vkSj 40 ls 50 feuV ds fy,  15&20 psi  ij vkVksDyso
fd;k x;kA BaMk djus ds mijkUr] izR;sd tkj esa 5&10
fefy- rjy vaMtuu vFkok LikWu feyk;k x;kA Bksl ehfM;e
ij rjy vaMtuu ds ,dleku forj.k ds fy, tkjksa dks
gYds gkFk ls ck;sa ls nk;sa vFkok ,d xksykdkj jhfr esa
?kqek;k x;kA lajksi.k ds mijkUr tkjksa dks 65 ls 70 izfr’kr
dh vkisf{kd vknzZrk ij 8 ls 10 fnuksa ds fy, va/ksjs okyh
fLFkfr esa j[kk x;kA iks"kk/kkj dh clkoV ds mijkUr tkjksa
dks 6 & 7 fnuksa ds fy, izdk’k fn[kk;k x;kA ekblhfy;e
dk jax xqykch@ukjaxh gks x;kA nl ls ckjg ?kaVs ds fy,
izfrfnu 800 & 1000 yDl izdk’k miyC/k djk;k x;kA
fifuax dh izfdz;k 12&15 fnuksa esa izkjaHk gqbZ vkSj vxys
20&25 fnuksa esa ifjiDo Qydk; cu x;s ¼fp= 2-3-1½A tkj
esa ls [kqEc dh rqM+kbZ dh xbZ ftUgsa rktk vFkok /kwi esa
lq[kkdj cspk tk ldrk gSA izfr tkj ¼8 x 8 lseh-½ 20 xzke
rktk Qydk; dh vkSlr mit gkfly dh xbZA

Fig. 2.3.1. Cordyceps militaris cultivation

fp= 2-3-1- dkWMhZlsIl fefyVsfjl dh [ksrh

sawdust such as tuni, mango, oak, maple and

poplar etc. 80kg of sawdust, 19kg of wheat bran

and 1kg of calcium carbonate. Moisture was

adjusted to 60-65% and pH to be adjusted to 5.5-

6.0 using gypsum. Two kg substrate was filled per

bag and autoclaved at 15-20psi for 1.5 hours.

Temperature required for fruiting was 15-20°C

with RH of 80-85% (Fig. 2.3.2).

Fig. 2.3.2. Grifola frondosa cultivation

fp= 2-3-2- fxzQksyk Ý.Mkslk dh [ksrh

New initiative for cultivation of Flammulina

and  Pleurotus eryngii at ICAR-DMR, Solan

Pleurotus eryngii has recently become the most

commonly cultivated mushroom in East Asia. It is
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considered to be best one of all Pleurotus species

due to its excellent consistency of cap, stem, culinary

quality and longest shelf life.  The Pleurotus eryngii

mushroom has antioxidants in the form of an amino

acid known as ergothioneine. It is commercially

grown in Japan, South Korea, Italy, Australia, South

Africa and the US. It ranks 3rd in amounts  of total

mushroom produced in the world (Fig. 2.3.3).

fxzQksyk Ý.Mkslk  [kqEc dh [ksrh

fxzQksyk Ý.Mkslk  dh [ksrh ds fy, iks"kk/kkj] gkMZoqM
dk cqjknk esa vk/kkjh; la?kVd tSls fd Vquh] vke] vksd]
eSiy rFkk fpukj vkfn ’kkfey FksA blesa 80 fdyksxzke
cqjknk] 19 fdyksxzke xsgwa dh Hkwlh rFkk 1 fdyksxzke dSfYl;e
dkcksZusV ’kkfey FkkA ftIle dk mi;ksx djrs gq, iks"kk/kkj
esa ueh dks 60 ls 65 izfr’kr rd vkSj ih,p eku dks 5-5 ls
6-0 rd fu;r fd;k x;kA izR;sd FkSys esa nks fdyksxzke
iks"kk/kkj Hkjk x;k vkSj mls 1-5 ?kaVs ds fy, 15&20 psi ij
vkVksDyso fd;k x;kA Qyu ds fy, t:jh rkieku 80 ls
85 izfr’kr dh vkisf{kd vknzZrk ds lkFk 15 ls 200 lsfYl;l
Fkk ¼fp= 2-3-2½A

Hkk—vuqi & [kqEc vuqla/kku funs’kky;] lksyu esa
Q+ySeqfyuk  ,oa IY;wjksVl ,fjUtkbZ  dh [ksrh gsrq
uohu igy

IY;wjksVl ,fjUtkbZ] gkfy;k le; esa iwohZ ,f’k;k esa [ksrh
djus okyk lcls izpfyr [kqEc cu x;k gSA viuh dSi
vFkok N=] rus  dh mR—"V fujUrjrk] ikddyk xq.koRrk
,oa dgha vf/kd thoudky ds dkj.k lHkh IY;wjksVl  iztkfr;ksa
esa bls loZJs"B ekuk tkrk gSA IY;wjksVl ,fjUtkbZ  [kqEc esa
bxksZfFk;ksfuu ds uke ls izpfyr vehuks vEy ds :i esa ,aVh
vkWDlhMSUV gksrk gSA bls O;kolkf;d Lrj ij tkiku] nf{k.k
dksfj;k] bVyh] vkWLVªsfy;k] nf{k.k vÝhdk vkSj la;qDr jkT;
vesfjdk esa mxk;k tkrk gSA fo’o ds dqy [kqEc mRiknu dh
ek=k esa bldk rhljk LFkku gS ¼fp= 2-3-3½A

Q+ySeqfyuk osywVkbiht  dks buksdkbVsd] buksdh] xksYMu
uhMy [kqEc] osYosV QqV vFkok osYosV LVse ds rkSj ij tkuk
tkrk gSA Q+ySeqfyuk osywVkbiht  [kqEc dk fo’o dk lcls
cM+k mRiknd jk"Vª phu gSA bl [kqEc esa ;kSfxd ik, tkrs
gSa tks fd fyoj laca/kh jksxksa rFkk vkar esa gksus vYlj dks
jksdrs gSa c’krsZ bldk lsou fu;fer :i ls fd;k tk,A bu
[kqEc dh [ksrh ds fy, phu esa viukbZ xbZ izkS|ksfxdh dks
/;ku esa j[krs gq, Hkk—vuqi & [kqEc vuqla/kku funs’kky;
¼ICAR - DMR½] lksyu esa cjruksa ds :i esa ihih cksryksa dk
mi;ksx djds ijh{k.k izkjaHk fd, x,A xq.koRrk;qDr Qydk;
ds lkFk vPNh Qly gkfly dh xbZA cksry esa bu [kqEc dh
[ksrh djus ls tgka ,d vksj vknku dh ykxr esa cpr dh
tk ldrh gS ogha nwljh vksj blls [ksrh dh ykxr esa Hkh deh
vkrh gS ¼fp= 2-3-4½A

Fig. 2.3.3. Pleurotus eryngii  bottle cultivation

fp= 2-3-3- cksry esa IY;wjksVl ,fjUtkbZ dh [ksrh

Flammulina velutipes also known as

enokitake, enoki, golden needle mushroom, velvet

foot or velvet stem. China is the world’s largest

producer of Flammulina velutipes. This mushroom

contains compounds that prevent as well as cure

liver diseases and gastroenteric ulcers provided

it is taken on a regular basis.  Considering the

technology adopted in China for the cultivation of

these mushroom, trial started at ICAR-DMR, Solan

using PP bottles as containers. Good crop obtained

with quality fruit bodies.  Bottle cultivation of these

mushrooms can save the input cost thereby reducing

the cost of cultivation (Fig. 2.3.4).

Fig. 2.3.4. Flammulina velutipes bottle cultivation

fp= 2-3-4- cksry esa Q~ySeqfyuk osywVkbiht dh [ksrh
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Management of wet bubble disease

(Mycogone perniciosa)

Repeat trial on effect of protective application

of chemical elicitors, botanical & microbial

pesticides and synthetic fungicides on

management of wet bubble disease of Agaricus

bisporus was conducted and data are presented

in Table 2.8. Under protective activity, two

botanical pesticides; Prabal (0.1%) and Derisom

(0.1%) showed encouraging results in reducing

disease intensity and enhancing crop yield (Fig.

2.4.1). They exhibited 92.49 percent disease

control with 16.25 percent crop yield and 91.31

percent disease control with 15.33 percent crop

yield, respectively. Prabal found very effective in

reducing the disease intensity (5.66%) over control

(75.35%). Undoubtedly, low disease intensity

(4.27%) was recorded under the treatment of

azoxystrobin (0.05%) with highest disease control

ue ccy jksx ¼ekbdksxksu iuhZfl;kslk ½ dk izca/ku

,xsfjdl ckbLiksjl  ds ue ccy jksx dh jksdFkke
djus gsrq jklk;fud fu"d"kZdksa] okuLifrd ,oa lw{ethoh;
uk’kdthouk’kh rFkk —f=e dodukf’k;ksa ds lqj{kkRed
iz;ksx ds izHkko ij iqujko`̀fr ijh{k.k fd;k x;k vkSj blds
vkadM+ksa dks rkfydk 2-8 esa izLrqr fd;k x;k gSA lqj{kkRed
xfrfof/k ds varxZr] nks okuLifrd uk’kdthouk’kh ;Fkk
izcky ¼0-1 izfr’kr½ rFkk Msjhlkse ¼0-1 izfr’kr½ }kjk jksx dh
l?kurk dks de djus vkSj Qly mit dks c<+kus esa
mRlkgo/kZd ifj.kke iznf’kZr fd, x, ¼fp= 2-4-1½A budk
iz;ksx djus ij dze’k% 16-25 izfr’kr dh Qly mit ds
lkFk 92-49 izfr’kr jksx fu;a=.k vkSj 15-33 izfr’kr Qly
mit ds lkFk 91-31 izfr’kr jksx fu;a=.k iznf’kZr gqvkA
daVªksy ¼75-35 izfr’kr½ ds eqdkcys esa jksx l?kurk ¼5-66
izfr’kr½ dks de djus esa izcky vR;f/kd izHkkoh ik;k x;kA
fulansg] vf/kdre jksx fu;a=.k ¼94-33 izfr’kr½ ds lkFk
,tkWDlhLVªksfcu ¼0-05 izfr’kr½ ds mipkj ds rgr de jksx

2.4 Crop Protection

2-4 Qly lqj{kk

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

mushroom under mushroom house conditions (1 to 5 curative activity and 1-6 protective activity)

fp= 2-4-1- [kqEc vkokl ifjfLFkfr;ksa ¼1 ls 5 jksxfuokjd xfrfof/k rFkk 1 ls 6 lqj{kkRed xfrfof/k½ ds varxZr cVu [kqEc ds
ue ccy jksx ¼ekbdksxksu iuhZfl;kslk½ ds fo:) izHkkoh okuLifrd uk’kdthouk’kh
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Table 2.8. Effect of protective application of chemical elicitors, botanical & microbial pesticides and synthetic

fungicides on management of wet bubble disease (Mycogone perniciosa) of Agaricus bisporus

rkfydk 2-8- ,xsfjdl ckbLiksjl ds ue ccy jksx ¼ekbdksxksu iuhZfl;kslk½ ds izca/ku ij jklk;fud fu"d"kZd] okuLifrd ,oa
lw{etho uk’kdthouk’kh ,oa —f=e doduk’kh ds lqj{kkRed iz;ksx dk izHkko

Treatments Disease Disease Crop Days taken Fruit body

intensity control yield of first weight

(%) (%) (%) harvest (g)

mipkj jksx jksx Qly igyh rqM+kbZ Qydk;
l?kurk fu;a=.k mit esa yxus okyk dk Hkkj

(%) (%) (%) le; ¼fnu½ ¼xzke½

Chlorothalonil (0.05%) 13.31 82.34 10.25 22 9.33

DyksjksFkSyksfuy (0.05%) 13.31 82.34 10.25 22 9.33

Thiophanate methyl (0.05%) 10.20 86.46 13.15 22 10.25

fFk;ksQsusV feFkkby (0.05%) 10.20 86.46 13.15 22 10.25

Biorub (0.1%) 34.66 54.00 5.66 22 7.66

ck;ksjc (0.1%) 34.66 54.00 5.66 22 7.66

Sheath Guard (0.1%) 18.33 75.67 11.55 21 9.33

’khFk xkMZ (0.1%) 18.33 75.67 11.55 21 9.33

Prabal (0.1%) 5.66 92.49 16.25 21 10.55

izcky (0.1%) 5.66 92.49 16.25 21 10.55

Kresoxim methyl (0.05%) 8.66 88.51 8.33 21 8.66

dzslkWfDle feFkkby (0.05%) 8.66 88.51 8.33 21 8.66

Difenoconazole (0.05%) 8.33 88.94 8.55 23 7.25

MkbfQuksdksuktksy (0.05%) 8.33 88.94 8.55 23 7.25

Derisom (0.1%) 6.55 91.31 15.33 22 11.66

Msjhlkse (0.1%) 6.55 91.31 15.33 22 11.66

Somgaurd Silver (0.1%) 15.92 78.87 7.66 22 9.25

lksexkMZ flYoj (0.1%) 15.92 78.87 7.66 22 9.25

Salicylic acid (0.01%) 16.74 77.78 8.55 21 9.33

lSyhlkbfyd vEy (0.01%) 16.74 77.78 8.55 21 9.33

2,1,3-Benzothiadiazole (0.01%) 14.47 80.80 6.25 23 7.87

2,1,3-csUtksfFk;kfM;ktksy (0.01%) 14.47 80.80 6.25 23 7.87

1-Octen-3-ol (0.01%) 25.57 66.07 6.25 25 8.55

1-vksDVsu-3-ol (0.01%) 25.57 66.07 6.25 25 8.55

Azoxystrobin (0.05%) 4.27 94.33 8.42 26 9.80

,tkWDlhLVªksfcu (0.05%) 4.27 94.33 8.42 26 9.80

Inoculated control 75.35 - 2.55 21 5.15

lajksfir daVªksy 75.35 - 2.55 21 5.15

Uninoculated control - - 15.25 21 10.55

xSj lajksfir daVªksy - - 15.25 21 10.55

CD
0.05

5.55 7.82 3.66 0.57 2.25
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Table 2.9. Effect of curative application of chemical elicitors, botanical & microbial pesticides and synthetic

fungicides on management of wet bubble disease (Mycogone perniciosa) of Agaricus bisporus

rkfydk 2-9- ,xsfjdl ckbLiksjl  ds ue ccy jksx ¼ekbdksxksu iuhZfl;kslk½ ds izca/ku ij jklk;fud byhflVlZ] okuLifrd ,oa
lw{etho uk’kdthouk’kh ,oa —f=e doduk’kh ds jksxfuokjd iz;ksx dk izHkko

Treatments Disease Disease Crop Days taken Fruit body

intensity control yield of first weight

(%) (%) (%) harvest (g)

mipkj jksx jksx Qly igyh rqM+kbZ Qydk;
l?kurk fu;a=.k mit esa yxus okyk dk Hkkj

(%) (%) (%) le; ¼fnu½ ¼xzke½

Chlorothalonil (0.05%) 7.55 90.02 11.33 25 9.37

DyksjksFkSyksfuy (0.05%) 7.55 90.02 11.33 25 9.37

Thiophanate methyl (0.05%) 6.82 90.99 12.35 24 8.55

fFk;ksQsusV feFkkby (0.05%) 6.82 90.99 12.35 24 8.55

Biorub (0.1%) 30.55 59.62 6.22 25 10.74

ck;ksjc (0.1%) 30.55 59.62 6.22 25 10.74

Sheath Guard (0.1%) 55.66 26.43 5.33 25 9.41

’khFk xkMZ (0.1%) 55.66 26.43 5.33 25 9.41

Prabal (0.1%) 4.33 94.28 16.85 24 11.25

izcky (0.1%) 4.33 94.28 16.85 24 11.25

Kresoxim methyl (0.05%) 6.77 91.05 8.25 25 8.79

dzslkWfDle feFkkby (0.05%) 6.77 91.05 8.25 25 8.79

Difenoconazole (0.05%) 7.33 90.31 6.62 24 8.7

MkbfQuksdksuktksy (0.05%) 7.33 90.31 6.62 24 8.7

Derisom (0.1%) 3.66 95.16 14.61 24 10.25

Msjhlkse  (0.1%) 3.66 95.16 14.61 24 10.25

Somgaurd Silver (0.1%) 5.22 93.10 10.33 25 8.94

lksexkMZ flYoj (0.1%) 5.22 93.10 10.33 25 8.94

Salicylic acid (0.01%) 8.33 88.99 7.82 24 9.26

lSyhlkbfyd vEy(0.01%) 8.33 88.99 7.82 24 9.26

2,1,3-Benzothiadiazole (0.01%) 7.82 89.66 6.77 24 9.98

2,1,3-csUtksfFk;kfM;ktksy (0.01%) 7.82 89.66 6.77 24 9.98

1-Octen-3-ol (0.01%) 18.25 75.88 8.25 29 8.58

1-vksDVsu-3-ol (0.01%) 18.25 75.88 8.25 29 8.58

Azoxystrobin (0.05%) 8.25 89.10 3.74 29 9.47

,tkWDlhLVªksfcu (0.05%) 8.25 89.10 3.74 29 9.47

Inoculated control 75.66 - 1.78 24 2.06

lajksfir daVªksy 75.66 - 1.78 24 2.06

Uninoculated control - - 12.65 24 8.96

xSj lajksfir daVªksy - - 12.65 24 8.96

CD
0.05

7.25 8.82 2.55 0.36 1.92
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(94.33). However the crop yield (8.42%) was

drastically reduced as compared to prabal

(16.25%). It was also observed that azoxystrobin

delayed the crop as revealed by the days taken

for the first harvest (26 days). Under Prabal and

Derisom, crop was first harvested after 21 and

22 days respectively. Highest fruit body weight

(11.66g) was recorded under Derisom (0.1%)

followed by Prabal (10.55g) and thiophanate

methyl (10.25g).

Trial on effect of curative application of

chemical elicitors, botanical & microbial

pesticides and synthetic fungicides on

management of wet bubble disease of Agaricus

bisporus was repeated and data are presented in

Table 2.9. Under curative activity, Derisom (0.1%)

registered lowest disease intensity (3.66%) with

95.15 percent disease control followed by Prabal

(4.33% disease intensity with 94.28% disease

control) and Somguard silver (5.22% disease

intensity with 93.10% disease control) (Fig. 2.4.1).

However, no significant difference was recorded

among these treatments. Data of crop yield

showed that Prabal registered highest crop yield

(16.85%) followed by Derisom (14.61%). Highest

days for the first harvest were recorded under

the treatments 1-Octen-3-ol (0.01%) and

azoxystrobin (0.05%) i.e. 29 days each. Whereas

under the effective treatments like Prabal and

Derisom was first harvested in 24 days. Highest

fruit body weight (11.25g) was recorded under

Prabal followed by Biorub (10.74g) and Derisom

(10.25g).

Identification of Pseudomonas aeruginosa

(mummy disease) in button mushroom

White button mushroom crop were studied

to investigate the cause of water soaked and slimy

spots on the surface of pelius. Specific media for

isolation and identification of P. aeruginosa

(MP406-50PT-Hi media) was utilized (Fig. 2.4.2).

Fruit bodies symptomized by bacterial infection

were utilized for isolation of pathogen. In the sick

l?kurk ¼4-27 izfr’kr½ ntZ dh xbZA gkykafd] blesa izcky
¼16-25 izfr’kr½ ds eqdkcys esa Qly mit ¼8-42 izfr’kr½ esa
mYys[kuh; deh ns[kus dks feyhA ;g Hkh ik;k x;k fd
,tkWDlhLVªksfcu dk iz;ksx djus ij Qly esa foyEc gqvk
tSlk fd igyh ckj rqM+kbZ ¼26 fnu½ ds fy, yxus okys le;
ls irk pykA izcky rFkk Msjhlkse ds varxZr] Qly dh
igyh ckj rqM+kbZ dze’k% 21 ,oa 22 fnuksa ckn dh xbZA
vf/kdre Qydk; Hkkj ¼11-6 xzke½ dks Msjhlkse ¼0-1 izfr’kr½
,oa rnqijkUr dze’k% izcky ¼10-55 xzke½ ,oa fFkvksQSusV
feFkkby ¼10-25 xzke½ ds varxZr ntZ fd;k x;kA

,xsfjdl ckbLiksjl  ds ue ccy jksx ds izca/ku ij
jklk;fud fu"d"kZd] okuLifrd ,oa lw{etho uk’kdthouk’kh
vkSj —f=e dodukf’k;ksa ds jksxfuokjd iz;ksx ds izHkko ij
ijh{k.k dks nksgjk;k x;k ftlds vkadM+ksa dks rkfydk 2-9 esa
izLrqr fd;k x;k gSA jksxfuokjd xfrfof/k ds varxZr] Msjhlkse
¼0-1 izfr’kr½ dk iz;ksx djus ij 95-15 izfr’kr jksx fu;a=.k
ds lkFk lcls de jksx l?kurk tcfd blds mijkUr izcky
¼94-28 izfr’kr jksx fu;a=.k ds lkFk 4-33 izfr’kr jksx
l?kurk½ ,oa lksexkMZ flYoj ¼93-10 izfr’kr jksx fu;a=.k ds
lkFk 5-22 izfr’kr jksx l?kurk½ esa ntZ dh xbZ ¼fp= 2-4-1½A
gkykafd] bu mipkjksa ds chp dksbZ mYys[kuh; fHkUurk ns[kus
dks ugha feyhA Qly mit ds vkadM+ksa esa iznf’kZr gqvk fd
izcky dk iz;ksx djus ij vf/kdre Qly mit ¼16-85
izfr’kr½ ,oa rnqijkUr Msjhlkse ¼14-61 izfr’kr½ esa ntZ dh
xbZA igyh ckj rqM+kbZ djus esa yxus okyk vf/kdre le;
¼29 fnu½ mipkjksa ;Fkk 1 & vksDVsu & 3 & ol ¼0-01
izfr’kr½ rFkk ,tkWDlhLVªksfcu ¼0-05 izfr’kr½ ds rgr ntZ
fd;k x;kA tcfd izcky vkSj Msjhlkse tSls izHkkoh mipkjksa
ds rgr 24 fnuksa esa igyh ckj rqM+kbZ dh xbZA vf/kdre
Qydk; Hkkj ¼11-25 xzke½ dks izcky ,oa rnqijkUr dze’k%
ck;ksjc ¼10-74 xzke½ ,oa Msjhlkse ¼10-25 xzke½ esa ntZ fd;k
x;kA

cVu [kqEc esa L;wMkseksukl b:ftukslk  ¼eeh jksx½ dh
igpku

[kqEc N=d dh lrg ij ty lks[kus vkSj /kCcksa ds
dkj.kksa dh tkap djus gsrq ’osr cVu [kqEc Qly ij v/;;u
fd, x,A ih- b:ftukslk   ¼,eih 406 & 50 ihVh & Hi
ehfM;k½ ds i`FkDdj.k ,oa igpku ds fy, fo’ks"k ehfM;k dk
mi;ksx fd;k x;k ¼fp= 2-4-2½A jksxtudksa dks vyx djus
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beds/bags, pinhead formation was delayed after

case run for at least one weak and fruit bodies

remained under sized. Sunken water soaked/

brown spots, red/brown tissue layer at the base

of the stipe and cracks on the infected surface

were identified as the characteristic symptoms

of the P. aeruginosa in button mushroom. On

isolation on selective media of P. aeruginosa (Hi

media, MP406-50PT), it produced red – brown,

yellowish and watery pigments in the media after

6-7 days of inoculation. It is an indication that

more than one strain of P. aeruginosa are present

in the mycosphere and phyllosphere of button

mushroom. These blemishes rendered the fruit

bodies completely unmarketable. An average

bacterial infection incidence of 70.75 per cent

was recorded during first flush and onwards (Table

2.10). Crop losses are more severe under low

temperature conditions (<150C) and winter

season of mushroom cultivation under low cost

huts.

Based on the symptoms produced on the host

P. aeruginosa infected fruit bodies were grouped

into four isolates; PA-1, PA-2, PA-3 and PA-4 (Fig.

2.4.2). PA-1 produced large water soaked lesions

on pileus and produced yellow-green and fluo-

ds fy, tSfod ladze.k }kjk ladzfer Qydk; dk mi;ksx
fd;k x;kA chekj D;kfj;ksa@FkSyksa esa] fiugSM xBu esa de
ls de ,d lIrkg dh nsjh gqbZ vkSj Qydk; de vkdkj ds
cus jgsA rus vFkok MaBy ds vk/kkj ij ty lks[kus@Hkwjs
/kCcksa] yky@Hkwjh Ård ijr vkSj ladzfer lrg ij pVdu
dh igpku cVu [kqEc esa ih- b:ftukslk  ds fof’k"V y{k.kksa
ds :i esa dh xbZA ih- b:ftukslk  ¼gkbZ ehfM;k] ,eih 406
& 50 ihVh½ ds p;fur ehfM;k ij i`FkDdj.k djus ij
Vhdkdj.k vFkok lajksi.k ds 6&7 fnu ckn ehfM;k esa yky
& Hkwjs] ihys rFkk ty;qDr jatd mRiUu gq,A ;g ,d ladsr
gS fd ih- b:ftukslk  dk ,d ls vf/kd LVªsu cVu [kqEc ds
ekbdksLQs;j rFkk QkbyksLQs;j esa ekStwn gSA  bu /kCcksa ds
dkj.k Qydk; iwjh rjg ls fcdzh ds v;ksX; gks x,A igyh
cgkj vkSj mlds ckn 70-75 izfr’kr dk vkSlr tSfod
ladze.k izdksi ntZ fd;k x;k ¼rkfydk 2-10½A de rkieku
(<150C) okyh ifjfLFkfr;ksa ds rgr vkSj de ykxr okyh
>ksifM+;ksa ds rgr [kqEc [ksrh ds ’khrdkyhu ekSle esa Qly
uqdlku dgha vf/kd xaHkhj Fkk A

ijiks"kh ih- b:ftukslk   ladzfer Qydk; ij mRiUu
y{k.kksa ds vk/kkj ij bUgsa pkj i`FkDdksa ;Fkk ih, 1] ih, 2]
ih, 3 rFkk ih, 4 esa oxhZ—r fd;k x;k ¼fp= 2-4-2½A
ih,&1 esa rus vFkok MaBy ij ty lks[kus okyh cM+h {kfr
mRiUu gqbZ vkSj ,eih 406 & 50 ihVh & gkbZ ehfM;k ij
ihys&gjs rFkk izdk’knhfIr jatd ¼ik;ksofMZu½ mRiUu gq,A

Table 2.10. Incidence (%) and pigmentation in different isolates of Pseudomonas aeruginosa (PA)

rkfydk 2-10- L;wMkseksukl b:ftukslk ds fofHkUu i`FkDdksa esa izdksi ¼izfr’kr½ ,oa jatdrk

Isolates Disease incidence (%) Pigmentation in MP406-50PT-Hi medium

i`FkDd jksx izdksi (%) ,eih 406&50 ihVh &gkbZ ehfM;e esa jatdrk

PA-1 80.00 Yellow-green and fluorescent pigments (pyoverdine)

ih,-1 80.00 ihyk&gjk ,oa izdk’knhfIr jax ¼ik;ksofMZu½

PA-2 75.00 -do—

ih,-2 75.00 & ogh &

PA-3 72.00 Bluish pigmentation (may be pyocyanin)

ih,-3 72.00 uhyh jatdrk ¼ik;kslkbfuu gks ldrh gS½

PA-4 56.00 Blue-green (pyocyanin)

ih,-4 56.00 uhyk & gjk ¼ik;kslkbfuu½

Mean 70.75 -

ek/; 70.75 -

CD
0.05

13.44 -
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rescent pigments (pyoverdine) on MP406-50PT-

Hi media. PA-2 light brown lesions on pileus and

produced yellow-green and fluorescent pigments

(pyoverdine) in growing medium. Growth rate of

PA-2 on artificial medium was recorded highest

as compared to PA-1. However under filed condi-

tions, incidence of PA-1 was recorded highest

(80%). PA-3 isolate produced dark brown lesions

on the stipe of the sporocarp and produced bluish

pigmentation (may be pyocyanin) in growth me-

dium. PA-4 isolate produced localized dark brown

sunken lesions (5-8mm dia) on the sporocarp and

produced blue-green (pyocyanin) pigmentation in

MP406-50PT-Hi medium.

Under field conditions, P. aeruginosa infec-

tion aggravates the situation by inviting the sub-

sequent infection of bacterial blotch (P. tolaasii)

under comparatively high temperature conditions

i.e. 18-200C. P. tolaasii produced circular or ir-

regular yellowish spots on or near the margins of

the cap which enlarge rapidly under favourable

conditions and coalesce to form rich chocolate

ih,&2 esa rus vFkok MaBy ij gYds Hkwjs jax dh {kfr vFkok
vk?kkr mRiUu gq, vkSj c<+okj ehfM;e ij ihys&gjs rFkk
izdk’knhfIr jatd ¼ik;ksofMZu½ mRiUu gq,A —f=e ehfM;e
ij ih,&2 dh c<+okj nj dks ih,&1 dh rqyuk esa vf/kdre
ds :i esa ntZ fd;k x;kA gkykafd] [ksr ifjfLFkfr;ksa ds
rgr] ih,&1 dk izdksi vf/kdre ¼80 izfr’kr½ ntZ fd;k
x;kA ih,&3 i`FkDd esa LiksjksdkiZ ds rus vFkok MaBy ij
xgjs Hkwjs jax dh {kfr vFkok vk?kkr mRiUu gq, vkSj lkFk
c<+okj ehfM;k ij uhyh jatdrk ¼ik;kslkbfuu gks ldrk gS½
mRiUu gqbZA ih,&4 i`FkDd esa LiksjksdkiZ ij LFkkuh; xgjs
Hkwjh /kalh gqbZ {kfr ¼5 & 8 feeh- O;kl½ mRiUu gqbZ vkSj ,eih
406 & 50 ihVh & gkbZ ehfM;e ij uhyh&gjh ¼ik;kslkbfuu½
jatdrk mRiUu gqbZA

[ksr ifjfLFkfr;ksa esa] ih- b:ftukslk  ladze.k ds dkj.k
fLFkfr vkSj [kjkc gqbZ ftlesa rqyukRed :i ls mPp rkieku
okyh ifjfLFkfr;ksa ;Fkk 18 & 200 lsfYl;l ds rgr tSfod
/kCck ¼ih- VksyklkbZ ½ ds vuqorhZ ladze.k dks vkeaf=r fd;k
x;kA ih- VksyklkbZ  }kjk dSi ij vFkok mlds fdukjksa ds
fudV xksykdkj vFkok vfu;fer ihys /kCcs mRiUu gq, tks
fd vuqdwy ifjfLFkfr;ksa esa rsth ls cM+s gq, vkSj bUgksaus

Fig. 2.4.2. Characteristic symptoms of Pseudomonas aeruginosa (PA) in button mushroom and its detection

using specific growing medium MP406-50PT-Hi media

fp= 2-4-2- cVu [kqEc esa L;wMkseksukl b:ftukslk ds fo’ks"k y{k.k ,oa fof’k"V c<+okj ehfM;e ,eih 4-6&50 ihVh&gkbZ
ehfM;k dk mi;ksx djds bldk irk yxkuk
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brown blotches that are slightly depressed (Fig

2.4.3). P. tolaasii produces the toxin tolaasin

that causes brown spots to cover the surface of

the mushroom. 

Emerging fungal pathogen of button

mushroom

Oedocephalum mould caused by

Oedocephalum fimetarium was observed as the

new emerging threat for button mushroom crop.

The mould forms irregular, light silver gray

patches on the casing surface but changes to dark

tan or light brown as the spore mature.

Conidiophores of the fungus are erect with a

spherical cluster of large spores at its tip end (Fig.

2.4.4). It was observed that heavy growth O.

fimetarium prevented the mycelium of button

mushroom to come up to the casing surface and

affect the completion of the case run. Number

and size of fruit bodies in the infected bags were

found reduced.

lfEefyr gksdj Hkjiwj pkWdysV Hkwjs /kCcs cuk fy, tks fd
vkaf’kd :i ls ncs gq, Fks ¼fp= 2-4-3½A ih- VksyklkbZ  esa
fo’kkDr Vksykflu mRiUu gksrk gS ftlds dkj.k Hkwjs /kCcs
[kqEc dh lrg dks <+ad ysrs gSaA

cVu [kqEc ds mHkjrs dodh; jksxtud

bZMksflQSye fQesVSfj;e  ds dkj.k gksus okys bZMksflQSye
QQwan jksx dks cVu [kqEc Qly ih- ,s:fxukslk  ¼eeh jksx½
ds fy, u;k mHkjrk gqvk [krjk ik;k x;kA QaQwanh] vkoj.k
lrg ij gYds flYoj eVeSys /kCcksa ds lkFk vfu;fer curh
gS ysfdu tSls tSls chtk.kq ifjiDo gksrk gS] blesa xgjk
vFkok gYdk Hkwjk jax cnyus yxrk gSA dod ds
dkWuhfM;e/kj blds uksd ds fcUnq ij cM+s chtk.kq ds ,d
csyukdkj dyLVj ds lkFk lh/ks gksrs gSa ¼fp= 2-4-4½A ;g
ik;k x;k fd vks- fQesVSfj;e dh vR;f/kd c<+ksrjh ls
vkoj.k lrg rd cVu [kqEc dh ekblhfy;e dh j{kk gqbZ
vkSj vkoj.k o`f) dh iw.kZrk izHkkfor gqbZA ladzfer FkSyksa esa
Qydk; dh la[;k vkSj vkdkj esa deh ikbZ xbZA

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

fp= 2-4-3- cVu [kqEc esa tSfod /kCck ¼L;wMkseksukl VksyklkbZ ½ ladze.k
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Denovo based Whole Genome Sequencing

(WGS) of Mycogone perniciosa

Whole genome paired end sequencing was

performed for using Illumina Nextseq500 platform

and 8.03 Gb of high quality data were generated.

A draft genome of 39 Mb with 1,597 scaffolds

was obtained through a de novo assembly of the

high quality reads using SPAdes assembler (v-

3.13.0). The whole genome shotgun project has

been deposited at NCBI under the accession

numbers PRJNA543984. A total of 9,276 genes

were predicted from the 1,597 scaffolds using

AUGUSTUS, gene prediction tool. A total of 8,660

genes were found to have homology in the NCBI

‘nr’ database. Majority of the genes were found

to be homologous with Trichoderma

arundinaceum (Fig 2.4.5). Based on the Internal

transcribed spacer (ITS) gene analysis MgR1 found

more similar to Mycogone perniciosa isolate

HDMP-1 and then Trichoderma arundinaceum ITS

gene. A total number of 3,917 genes could be

annotated in three main categories including

Biological Process (2,583 genes), Cellular

Component (2,013 genes) and Molecular Function

(2,919 genes). It is to be noted that a single gene

can enriched in more than one gene ontology

ekbdksxksu iuhZfl;kslk  dk fMuksoks vk/kkfjr lEiw.kZ
thukse vuqdze.k ¼WGS½

byqfeuk usDLVflDo 500 IysVQkeZ dk mi;ksx djds
lEiw.kZ thukse ;qXeh; vuqdze.k fd;k x;k vkSj 8-03 Gb

mPp xq.koRrk MkVk mRiUu fd;k x;kA SPAdes  ,lsEcyj
(v-3.13.0) dk mi;ksx djds mPp xq.koRrk jhM~l dh fM
uksoks ,lsEcyh ds ek/;e ls 1597 LdkQksYM~l ds lkFk 39
Mb dk ,d elkSnk thukse gkfly fd;k x;kA lEiw.kZ
thukse ’kkWVxu ifj;kstuk dks izkfIr la[;k  PRJNA543984

ds varxZr ,ulhchvkbZ esa tek djk;k x;kA AUGUSTUS

thu iwokZuqeku Vwy dk mi;ksx djrs gq, 1597 LdkQksYM~l
ls dqy 9276 thu dk iwokZuqeku yxk;k x;kA dqy 8660
thu esa ,ulhchvkbZ ‘nr’ MkVkcsl esa letkrh;rk ikbZ xbZA
vf/kdka’k thu VªkbdksMekZ ,:.Mhusfl;e  ds lkFk letkrh;
ik, x, ¼fp= 2-4-5½A vkUrfjd VªkalØkbCM Lislj ¼ITS½
thu fo’ys"k.k ds vk/kkj ij] MgR 1, ekbdksxksu iuhZfl;kslk

i`FkDd ,pMh,eih&1 ds vkSj rc VªkbdksMekZ ,:.Mhusfl;e

vkbZVh,l thu ds dgha vf/kd leku ik;k x;kA tSfod
izfdz;k ¼2583 thu½] lsyqyj la?kVd ¼2013 thu½ rFkk
vk.kfod dk;Z ¼2919 thu½ lfgr rhu eq[; Jsf.k;ksa esa dqy
3917 thuksa dh O;k[;k dh tk ldhA ;g /;ku fn;k tk,
fd ,d vdsyk thu ,d thu vk.VksykWth Js.kh ls dgha
vf/kd esa le`) gks ldrk gSA KAAS ¼KEGG vkWVkseSfVd
,uksVs’ku loZj½ dk mi;ksx djrs gq, KEGG ikFkos MkVkcsl
ds fo:) dqy 2967 thu dh O;k[;k dh xbZA ;g ik;k

Fig. 2.4.4. Oedocephalum mould (Oedocephalum fimetarium) on casing layer in button mushroom and its

conidia on conidiophore

fp= 2-4-4- cVu [kqEc esa vkoj.k ijr ij bZMksflQSye QaQwanh ¼bZMksflQSye fQesVSfj;e½ ,oa dkWuhfM;e/kj ij blds dkWuhfM;k
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category. A total of 2,967 genes were annotated

against KEGG pathway database using KAAS

(KEGG Automatic Annotation Server). It was found

that only 1,512 genes (16% of predicted genes)

encode for potentially secretory proteins. Out of

9,276 genes 1,296 genes were aligned to PHI-base

proteins. The whole genome of M. perniciosa will

provide a window to understand the pathogenesis

mechanism, fungal life cycle, survival and novel

strategies for management of wet bubble disease

of white button mushroom.

x;k fd dsoy 1512 thu ¼vuqekfur thu dk 16 izfr’kr½
{kerkiw.kZ lzkoh izksVhuksa ds fy, budksM djrs gSaA dqy 9276
thu esa ls] 1296 thu PHI  - csl izksVhuksa esa lajsf[kr FksA ,e-
iuhZfl;kslk  ds lEiw.kZ thukse }kjk ’osr cVu [kqEc ds ue
ccy jksx dh jksdFkke ds fy, jksxturk fdz;kfof/k] dodh;
thoupdz] mRrjthfork rFkk uohu j.kuhfr;ksa dks le>us
gsrq ,d f[kM+dh iznku djsxkA

ekbdksxksu iuhZfl;kslk  SCAR esa vkuqoaf’kd fofo/krk

ns’k ds ikap fofHkUu jkT;ksa ls ladfyr fd, x, ekbdksxksu
iuhZfl;kslk ¼ue ccy jksx½ ds dqy 12 i`FkDdksa dk fo’ys"k.k

Fig. 2.4.5. Top hit species distribution of M.

perniciosa strain MgR1

fp= 2-4-5- ,e- iuhZfl;kslk LVªsu MgR1 dk VkWi fgV
iztkfr forj.k

Genetic variability in Mycogone perniciosa

SCAR

12 isolates of Mycogone perniciosa (wet

bubble disease) collected from 5 different states

(Table 2.11) were assayed to detect genetic

variation among them. Three sequence

characterized amplified region (SCAR) markers

(Table 2.12) were used under this study.  Among

them, the SCAR primer named m-4r produced

specific band with amplicon size of 757bp in 6

isolates viz., Myp-14-02, Myp-16-04, Myp-11-05,

Myp-23-07, Myp-26-08, Myp-27-09 and Myp-30-

Table 2.11. Mycogone perniciosa isolates from five

Indian states

rkfydk 2-11- Hkkjr ds ikap jkT;ksa ls ekbdksxksu iuhZfl;kslk

i`FkDd

Isolates/strains Source

i`FkDd@LVªsu lzksr

Myp-3-01 Kandraur, HP

Myp-3-01 danjkSj] fgekpy izns’k

Myp-5-02 Nahan, HP

Myp-5-02 ukgu] fgekpy izns’k

Myp-12-03 Paldi-I, HR

Myp-12-03 ikyMh-I, gfj;k.kk

Myp-14-04 Bayanpur I, HR

Myp-14-04 c;kaiqj I, gfj;k.kk

Myp-16-05 Ganaur III, HR

Myp-16-05 xUukSj III, gfj;k.kk

Myp-11-06 Bhagallgarh II, HR

Myp-11-06 cYyHkx<+ II, gfj;k.kk

Myp-23-07 Morena I, MP

Myp-23-07 eqjSuk I, e/; izns’k

Myp-26-08 Budaun, UP

Myp-26-08 cnk;wa] mRrj izns’k

Myp-27-09 Morena II, MP

Myp-27-09 eqjSuk II, e/; izns’k

Myp-29-10 Hasanpur II, HR

Myp-29-10 gluiqj II, gfj;k.kk

Myp-30-11 Mohali, PB

Myp-30-11 eksgkyh] iatkc

Myp-31-12 Tarpur II, HR

Myp-31-12 rkjiqj II, gfj;k.kk
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11 (Fig. 2.4.6). SCAR marker based scoring of

isolates was done on the basis of absence and

presence of specific bands (Table 2.13).  Based

on scoring isolates were grouped into two

different groups I.E. Group A and B. Isolates viz.,

Myp-14-02, Myp-16-04, Myp-11-05, Myp-23-07,

Myp-26-08, Myp-27-09 and Myp-30-11 were kept

in group A and isolate Myp-3-01, Myp-12-03,

Myp-11-06, Myp-27-09, Myp-29-10 and Myp-31-

12 in group B (Fig. 2.4.7).

muds chp vkuqoaf’kd fHkUurk dk irk yxkus ds fy, fd;k

x;k ¼rkfydk 2-11½A bl v/;;u esa rhu flDosa’k djSDVjkbTM

,EiyhQkbM jhtu ¼SCAR½ ekdZjksa dk mi;ksx fd;k x;k

¼rkfydk 2-12½A buesa ls] flDosa’k djSDVjkbTM ,EiyhQkbM

jhtu ¼SCAR½  izkbej uker%  esa N% i`FkDdksa ;Fkk Myp-14-

02, Myp-16-04, Myp-11-05, Myp-23-07,  Myp-26-

08, Myp-27-09 rFkk Myp-30-11 es a 757 bp ds

,EiyhdkWu vkdkj okys fof’k"V cS.M mRiUu gq, ¼fp= 2-4-

6½A i`FkDdksa dh flDosa’k djSDVjkbTM ,EiyhQkbM jhtu

¼SCAR½ ekdZj vk/kkfjr Ldksfjax dh xbZ ftldk vk/kkj

fof’k"V cS.M~l dh mifLFkfr ,oa vuqifLFkfr dks vk/kkj

cuk;k x;k ¼rkfydk 2-13½A Ldksfjax ds vk/kkj ij] i`FkDdksa

dks nks fofHkUu oxksZa vkbZ-bZ- oxZ , ,oa ch esa ckaVk x;kA

i`FkDd ;Fkk Myp-14-02, Myp-16-04, Myp-11-05,

Myp-23-07, Myp-26-08, Myp-27-09 ,oa Myp-30-

11 dks oxZ , esa vkSj i`FkDd ;Fkk Myp-3-01, Myp-12-

Table 2.12. SCAR markers used to screen isolates

of M. perniciosa

rkfydk 2-12- ,e- iuhZfl;kslk ds i`FkDdksa dh LØhfuax djus
esa mi;ksx fd, x, ,llh,vkj ekdZj

Sr. No. Primers Sequence

Ø-la- izkbej vuqdze

1 m-4r F-CAGATGCACGACGGAGGGGT

R-GATGCACCTTGTTTAGGTAACGGAC

2 m-5r F-ATGCACATCATGATTAGCTGAACCG

R-GATGCACTGGTTGATCGCTACTGTG

3 m-23 F-GAGAGACCGAGAAAAGAAAGACACA

R-AGAGAGACGGGGGGGTAGTGT

Fig. 2.4.6. Electrophoreses of PCR amplification

products from strains 1-12 using SCAR primers m-

4r. M: DNA molecular marker. Numbers at the top

correspond to the strains in Table 2.11

fp= 2-4-6- ,llh,vkj izkbejksa m-4r dk mi;ksx djds LVªsu
1&12 ls ihlhvkj izo/kZu mRiknksa dk bysDVªksQksjsfllA M:

Mh,u, vk.kfod ekdZj] Åij n’kkZbZ xbZ la[;k rkfydk 2-11
esa LVªsu ds lkn`’; gS

Interaction between 10 selected strains of

Agaricus bitorquis and M. perniciosa (wet bubble

disease) in vitro was studied on malt extract agar

media using dual culture technique (Fig. 2.4.8). It

is apparent from the data presented in Table 2.14

that after 7 days of inoculation growth of test

strains of A. bitorquis was found less as compared

to test strain of M. perniciosa Myp-01. Lowest

Table 2.13. SCAR based scoring of 12 selected

isolates of M. perniciosa

rkfydk 2-13- ,e- iuhZfl;kslk ds 12 p;fur i`FkDdksa dh
,llh,vkj vk/kkfjr Ldksfjax

Isolates/strains Primer-1 Primer-2 Primer-3

i`FkDd@LVªsu izkbej-1 izkbej-2 izkbej-3

Myp-3-01 0 0 0

Myp-5-02 1 0 0

Myp-12-03 0 0 0

Myp-14-04 1 0 0

Myp-16-05 1 0 0

Myp-11-06 0 0 0

Myp-23-07 1 0 0

Myp-26-08 1 0 0

Myp-27-09 0 0 0

Myp-29-10 0 0 0

Myp-30-11 1 0 0

Myp-31-12 0 0 0

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

band

tgka( 0 & fof’k"V cS.M dh vuqifLFkfr( 1 & fof’k"V cS.M dh
mifLFkfr
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growth ratio (1.76) was recorded in the combi-

nation of DMRA-B6 and Myp-01 followed by

DMRA-B8 and Myp-01 (1.93). It was observed that

these two strains DMRA-B6 and DMRA-B8 might

Fig. 2.4.7. SCAR based grouping of 12 selected

isolates of M. perniciosa

fp= 2-4-7- ,e- iuhZfl;kslk ds 12 p;fur i`FkDdksa dh
,llh,vkj vk/kkfjr xzqfiax

03, Myp-11-06, Myp-27-09, Myp-29-10 ,oa Myp-

31-12 dks oxZ ch esa j[kk x;k ¼fp= 2-4-7½A

Lo% ik=s  ifjfLFkfr;ksa ds rgr ,xsfjdl fcVksjfDol

,oa ,e- iuhZfl;kslk  ¼ue ccy jksx½ ds nl p;fur LVªsu ds

chp ikjLifjdrk dk v/;;u fd;k x;k vkSj bl dk;Z esa

nksgjh lao/kZu rduhd dk mi;ksx djrs gq, ekYV fu"d"kZ.k

,sxkj ehfM;k dk bLrseky fd;k x;k Fkk ¼fp= 2-4-8½A

rkfydk 2-14 esa izLrqr vkadM+ksa ls Li"V gksrk gS fd Vhdkdj.k

ds lkr fnuksa ds ckn ,- fcVksjfDol  ds tkap LVªsu dh c<+okj

,e- iuhZfl;kslk  Myp-01 ds tkap LVªsu dh rqyuk esa de

FkhA lcls de o`f) vuqikr ¼1-76½ Mh,evkj, & ch 6 rFkk

Myp -01 ds la;kstu esa ,oa rnqijkUr Mh,evkj, & ch 8

,oa  Myp -01 ds la;kstu ¼1-93½ esa ntZ fd;k x;kA ;g

ik;k x;k fd bu nksuksa LVªsu ;Fkk Mh,evkj, & ch 6 vkSj

Mh,evkj, & ch 8 }kjk ijthoh ds fu"d"kZdksa ds izHkko dks

vojksf/kr fd;k tk ldsxk vkSj LFkku ,oa iks"k.k ds fy,

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

bubble disease) in vitro

rkfydk 2-14- ,xsfjdl fcVksjfDol  rFkk ,e- iuhZfl;kslk ¼ue ccy jksx½ ds nl p;fur LVªsu ds chp Lo% ik=s ikjLifjd
v/;;u

Strains Diametric mycelial growth (mm) after 7 days Growth ratio (b:a)

A. bitorquis (a) M. perniciosa strain Myp-01 (b)

LVªsu lkr fnuksa ds ckn O;klh; ekblhfy;y o`f) ¼feeh-½ o`f) vuqikr (b:a)

,- fcVksjfDol (a) ,e- iuhZfl;kslk LVªsu Myp-01 (b)

DMRA-B1+ Myp-01 15.25 33.55 2.20

DMRA-B3+ Myp-01 12.66 33.42 2.64

DMRA-B4+ Myp-01 10.75 34.66 3.22

DMRA-B5+ Myp-01 15.92 35.33 2.22

DMRA-B6+ Myp-01 12.33 21.75 1.76

DMRA-B7+ Myp-01 12.66 37.25 2.94

DMRA-B8+ Myp-01 18.12 34.92 1.93

DMRA-B9+ Myp-01 13.57 31.55 2.32

DMRA-B10+ Myp-01 11.82 40.22 3.40

DMRA-B11+ Myp-01 11.66 41.75 3.58

CD
0.05

1.34 3.45 0.35

*Growth ratio of diametric mycelial growth of M. perniciosa and A. bitorquis

*,e- iuhZfl;kslk ,oa ,- fcVksjfDol dh O;klh; ekblhfy;y o`f) dk o`f) vuqikr
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have resisted the effect of elicitors of parasite

and competed well for the space and nutrition.

Probably these strains have resistant genes

against the pathogens (M. perniciosa) that might

be validated through more experimentation.

Fig. 2.4.8. In vitro screening of 10 strains of A. bitorquis for resistance against M. perniciosa

fp= 2-4-8- ,e- iuhZfl;kslk ds fo:) izfrjksf/krk ds fy, ,- fcVksjfDol ds nl LVªsu dh Lo% ik=s LØhfuax

vPNh rjg ls izfrLi/kkZ dh tk ldsxhA laHkor bu LVªsu esa

jksxtud ¼,e- iuhZfl;kslk ½ ds fo:) izfrjks/kh thu

gSa ftudh iqf"V vkSj vf/kd ijh{k.k djds dh tk ldrh

gSA
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Effect of different packaging materials on

the shelf life of button and oyster

mushrooms during storage

The white button mushroom (Agaricus

bisporus) var. NBS-5 and oyster (Pleurotus florida)

mushrooms were stored in different packaging

material viz., Polyethylene (150 gauge), jute,

bubble wrap, non-absorbent cotton, corrugated

fibre board (CFB), brown paper, cotton,

newspaper, punnet along with control (without

packing) at ambient (25oC) and low temperature

(4-6oC) in 400 gm capacity. The physical

characters of the fruit bodies of the mushroom

revealed higher weight, pileus thickness, stipe

length, stipe diameter and dry matter in white

button mushroom compared to oyster.  Further,

the pileus diameter and moisture content was

recorded more in oyster then button mushroom

(Table 2.15 and 2.16). The physiological loss in

Hk.Mkj.k ds nkSjku cVu ,oa vks,LVj [kqEc ds thou
dky ij fofHkUu iSdsftax lkexzh dk izHkko

’osr cVu [kqEc ¼,xsfjdl ckbLiksjl ½ dh fdLe
,uch,l&5 vkSj vks,LVj ¼IY;wjksVl Q~yksfjMk ½ [kqEc dks
vyx&vyx iSdsftax lkexzh ;Fkk ikWyhbFkhfyu ¼150 xst½]
twV vFkok iVlu] ccy jSi] xSj vo’kks"kd dkWVu] dks:xsfVM
js’kk cksMZ ¼CFB½] Hkwjk isij] dkWVu] lekpkj&i=] iUusV ,oa
lkFk gh daVªksy ¼fcuk fdlh iSfdax ds½ ds lkFk 400 xzke
ek=k esa ifjos’kh (25oC) ,oa de rkieku (4-6oC) ifjfLFkfr
esa Hk.Mkfjr fd;k x;kA [kqEc Qydk; ds HkkSfrd y{k.kksa ls
irk pyk fd vks,LVj [kqEc ds eqdkcys esa ’osr cVu [kqEc
esa dgha vf/kd Hkkj] [kqEc N=d dh eksVkbZ] rus vFkok MaBy
dh yackbZ] rus vFkok MaBy dk O;kl vkSj ’kq"d lkexzh ntZ
dh xbZA iqu% cVu [kqEc dh rqyuk esa vks,LVj [kqEc esa N=d
dk O;kl vkSj ueh ek=k dgha vf/kd ntZ dh xbZ ¼rkfydk
2-15 ,oa 2-16½A Hk.Mkj.k ds nkSjku cVu [kqEc ds lkFk lkFk
vks,LVj [kqEc esa Hkkj (% PLW) esa ’kjhjfdz;k foKku uqdlku
ntZ fd;k x;k tks fd Hk.Mkj.k vof/k c<+us ds lkFk lkFk

2.5 Post Harvest Technology

2-5 QlyksÙkj izkS|ksfxdh

Table 2.15. Physical characteristics of white button

mushroom var. NBS-5

rkfydk 2-15- ’osr cVu [kqEc fdLe ,uch,l&5 dh HkkSfrd
fo’ks"krk,a

S. No. Characteristics Value±S.D.

Ø-la- fo’ks"krk,a eku±S.D.

1. Weight (g) 18.92±0.28

1. Hkkj ¼xzke½ 18.92±0.28

2. Pileus diameter (cm) 4.00±0.08

2. [kqEc N=d dk O;kl ¼lseh-½ 4.00±0.08

3. Pileus thickness (cm) 1.10±0.10

3. [kqEc N=d dh eksVkbZ ¼lseh-½ 1.10±0.10

4. Stipe length (cm) 2.66±0.11

4. rus vFkok MaBy dh yackbZ ¼lseh-½ 2.66±0.11

5. Stipe diameter (cm) 1.90±0.07

5. rus vFkok MaBy dk O;kl ¼lseh-½ 1.90±0.07

6. Moisture (%) 90.15±0.22

6. ueh (%) 90.15±0.22

7. Dry matter (%) 9.85±0.22

7. ’kq"d inkFkZ (%) 9.85±0.22

Table 2.16. Physical characteristics of oyster

(Pleurotus florida) mushroom

rkfydk 2-15- vks,LVj ¼IY;wjksVl Q~yksfjMk½ [kqEc dh HkkSfrd
fo’ks"krk,a

S. No. Characteristics Value±S.D.

Ø-la- fo’ks"krk,a eku±S.D.

1. Weight (g) 14.14±0.79

1. Hkkj ¼xzke½ 14.14±0.79

2. Pileus diameter (cm) 8.96±0.21

2. [kqEc N=d dk O;kl ¼lseh-½ 8.96±0.21

3. Pileus thickness (cm) 0.63±0.15

3. [kqEc N=d dh eksVkbZ ¼lseh-½ 0.63±0.15

4. Stipe length (cm) 2.22±0.19

4. rus vFkok MaBy dh yackbZ ¼lseh-½ 2.22±0.19

5. Stipe diameter (cm) 1.20±0.10

5. rus vFkok MaBy dk O;kl ¼lseh-½ 1.20±0.10

6. Moisture (%) 92.28±0.59

6. ueh (%) 92.28±0.59

7. Dry matter (%) 7.72±0.59

7. ’kq"d inkFkZ (%) 7.72±0.59
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weight (% PLW) in button as well as oyster

mushroom was recorded during the storage

which was found to increase significantly with the

storage period. However, it was found maximum

in control followed by newspaper, cotton cloth,

brown paper and jute whereas minimum in

polyethylene, punnet and bubble wrap at both the

storage conditions in button and oyster

mushrooms (Fig. 2.5.1 to 2.5.4).

The physico-chemical changes viz., protein,

total sugars, phenols and polyphenol oxidase

mYys[kuh; :i ls c<+kA gkykafd] cVu ,oa vks,LVj [kqEc esa
nksuksa Hk.Mkj.k ifjfLFkfr;ksa esa lcls vf/kd Hkkj daVªksy esa ,oa
rnqijkUr dze’k% lekpkj&i=] lwrh diM+k] Hkwjk isij ,oa twV
vFkok iVlu esa ik;k x;k vkSj lcls de ikWyhbFkhfyu]
iUusV vkSj ccy jSi esa ik;k x;k ¼fp= 2-5-1 ls 2-5-4½A

fofHkUu vUrjkyksa ij ifjos’kh ,oa de rkieku okyh
ifjfLFkfr;ksa esa vyx&vyx iSdsftax lkexzh esa fd, x,
Hk.Mkj.k ds nkSjku HkkSfrd&jklk;fud ifjorZuksa ;Fkk izksVhu]
dqy ’kdZjk] fQuksYl rFkk ikWyhfQuksy vkWDlhMst lfdz;rk
dks Hkh ntZ fd;k x;kA nksuksa ifjfLFkfr;ksa esa Hk.Mkj.k ds
nkSjku izksVhu dh ek=k] dqy ’kdZjk rFkk fQuksYl esa mYys[kuh;

Fig. 2.5.2. Physiological loss in weight (%PLW) in

button mushroom (400g) var. NBS-5 in different

packages stored at low temperature

fp= 2-5-2- de rkieku okyh ifjfLFkfr;ksa esa Hk.Mkfjr fHkUu
iSdsftax esa cVu [kqEc ¼400 xzke½ fdLe ,uch,l&5 ds Hkkj
(%PLW) esa ’kjhjfdz;k foKku uqdlku

Fig. 2.5.1. Physiological loss in weight (%PLW) in

button mushroom (400g) var. NBS-5 in different

packages stored at ambient conditions

fp= 2-5-1- ifjos’kh ifjfLFkfr;ksa esa Hk.Mkfjr fHkUu iSdsftax
esa cVu [kqEc ¼400 xzke½ fdLe ,uch,l&5 ds Hkkj (%PLW)

esa ’kjhjfdz;k foKku uqdlku

Fig. 2.5.4. Physiological loss in weight (%PLW) in

oyster (Pleurotus florida) mushroom (400g) in

different packages stored at low temperature

fp= 2-5-4- de rkieku okyh ifjfLFkfr;ksa esa Hk.Mkfjr fHkUu
iSdsftax esa vks,LVj ¼IY;wjksVl Q~yksfjMk½ [kqEc ¼400 xzke½
ds Hkkj (%PLW) esa ’kjhjfdz;k foKku uqdlku

Fig. 2.5.3. Physiological loss in weight (%PLW) in

oyster (Pleurotus florida) mushroom (400g) in

different packages stored at ambient conditions

fp= 2-5-3- ifjos’kh ifjfLFkfr;ksa esa Hk.Mkfjr fHkUu iSdsftax
esa vks,LVj ¼IY;wjksVl Q~yksfjMk½ [kqEc ¼400 xzke½ ds Hkkj
(%PLW) esa ’kjhjfdz;k foKku uqdlku
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activity during the storage in various packaging

materials at ambient and low temperature

conditions at different intervals were also

recorded. A significant reduction in protein

content, total sugars  and phenols was recorded

during storage at both the conditions which was

maximum in control followed by newspaper,

brown paper and jute whereas the minimum

change was found in polyethylene followed by

punnet and bubble wrap (Table 2.17). The total

sugar contents were also found to reduce with

the storage period at both the conditions with

deh ntZ dh xbZ tks fd lcls vf/kd daVªksy esa ,oa rnqijkUr
dze’k% lekpkj&i=] Hkwjk isij vkSj iVlu vFkok twV dk
iz;ksx djus ij ikbZ xbZ tcfd lcls de cnyko
ikWyhbFkhfyu esa ,oa rnqijkUr iUusV ,oa ccy jSi dk iz;ksx
djus ij ik;k x;k ¼rkfydk 2-17½A nksuksa dh ifjfLFkfr;ksa
esa Hk.Mkj.k vof/k ds nkSjku de rkieku okyh ifjfLFkfr ds
eqdkcys esa ifjos’kh rkieku okyh ifjfLFkfr;ksa esa dqy ’kdZjk
ek=k esa Hkh deh ikbZ xbZA vf/kdre deh daVªksy esa ,oa
rnqijkUr lekpkj&i= ,oa Hkwjk isij dk bLrseky djus ij
vkSj U;wure deh ikWyhbFkhfyu ,oa iUusV dk bLrseky djus
ij ntZ dh xbZ ¼rkfydk 2-18½A

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

and low temperature storage

rkfydk 2-17- ifjos’kh rFkk de rkieku ifjfLFkfr esa Hk.Mkj.k ij ’osr cVu [kqEc fdLe ,uch,l&5 dh izksVhu ek=k ¼fexzk-@100
xzke ’kq"d Hkkj½ esa ifjorZu

Packaging material/ Storage (Days)/Hk.Mkj.k ¼fnu½

iSdsftax lkexzh Ambient/ifjos’kh Low temp./de rkieku

0 1 2 3 4 8 1 2 1 6

Polyethylene 312.2 302.7 295.4 290.5 308.4 305.7 301.0 298.8

ikWyhbFkhfyu 312.2 302.7 295.4 290.5 308.4 305.7 301.0 298.8

Jute 312.2 291.7 285.5 278.4 297.0 290.2 286.4 281.2

twV vFkok iVlu 312.2 291.7 285.5 278.4 297.0 290.2 286.4 281.2

Bubble wrap 312.2 297.8 290.8 285.4 302.0 296.5 291.6 288.4

ccy jSi 312.2 297.8 290.8 285.4 302.0 296.5 291.6 288.4

Non-absorbent cotton 312.2 293.6 286.5 280.0 298.4 291.3 287.7 283.4

xSj vo’kks"kd dikl 312.2 293.6 286.5 280.0 298.4 291.3 287.7 283.4

CFB 312.2 295.4 288.3 282.0 300.0 294.7 289.4 285.2

lh,Qch 312.2 295.4 288.3 282.0 300.0 294.7 289.4 285.2

Brown paper 312.2 290.0 283.4 276.7 295.3 287.3 283.8 278.6

Hkwjk isij 312.2 290.0 283.4 276.7 295.3 287.3 283.8 278.6

Cotton cloth 312.2 288.4 281.6 275.8 293.2 285.1 281.6 276.4

lwrh diM+k 312.2 288.4 281.6 275.8 293.2 285.1 281.6 276.4

Newspaper 312.2 287.2 280.1 274.4 291.0 283.6 280.2 274.8

lekpkj i= 312.2 287.2 280.1 274.4 291.0 283.6 280.2 274.8

Punnet 312.2 300.4 292.7 287.6 305.2 301.4 297.6 294.5

iUusV 312.2 300.4 292.7 287.6 305.2 301.4 297.6 294.5

Control 312.2 285.0 277.2 270.1 288.4 280.7 275.6 271.2

daVªksy 312.2 285.0 277.2 270.1 288.4 280.7 275.6 271.2

CD (0.05%) 0.0 0.56 0.50 0.48 0.18 0.16 0.13 0.11
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faster rate at ambient than low temperature. The

maximum reduction was recorded in control

followed by newspaper and brown paper and

minimum in polyethylene and punnet (Table

2.18).

There was a significant reduction in the phenol

contents during storage in the button mushroom

at ambient and low temperature. It was found to

reduce faster at ambient than low temperature

and was maximum in control followed by

newspaper whereas minimum change was

recorded in polyethylene and punnet (Table 2.19).

ifjos’kh ,oa de rkieku okyh ifjfLFkfr;ksa esa cVu

[kqEc esa Hk.Mkj.k ds nkSjku fQuksYl ek=k esa mYys[kuh; deh

ns[kus dks feyhA de rkieku okyh ifjfLFkfr ds eqdkcys esa

ifjos’kh rkieku okyh ifjfLFkfr esa blesa dgha rsth ls deh

ns[kus dks feyhA ;g deh daVªksy esa lcls vf/kd ,oa

rnqijkUr lekpkj&i= dk iz;ksx djus ij tcfd lcls de

ifjorZu ikWyhbFkhfyu ,oa iUusV dk iz;ksx djus ij ntZ

fd;k x;k ¼rkfydk 2-19½A ifjos’kh ,oa de rkieku okyh

ifjfLFkfr esa fofHkUu iSdsftax lkexzh esa fd, x, Hk.Mkj.k ds

nkSjku cVu [kqEc esa ikWyhfQuksy vkWDlhMst lfdz;rk esa

Hk.Mkj.k vof/k esa c<+ksrjh gksus ds lkFk lkFk mYys[kuh;

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

ambient and low temperature storage

rkfydk 2-18- ifjos’kh rFkk de rkieku ifjfLFkfr esa Hk.Mkj.k ij ’osr cVu [kqEc fdLe ,uch,l&5 dh dqy ’kdZjk ek=k ¼fexzk-
@100 xzke ’kq"d Hkkj½ esa ifjorZu

Packaging material/ Storage (Days)/Hk.Mkj.k ¼fnu½

iSdsftax lkexzh Ambient/ifjos’kh Low temp./de rkieku

0 1 2 3 4 8 1 2 1 6

Polyethylene 92.4 90.2 88.7 86.4 81.5 90.7 89.8 88.5

ikWyhbFkhfyu 92.4 90.2 88.7 86.4 81.5 90.7 89.8 88.5

Jute 92.4 87.6 85.4 83.0 89.0 88.2 86.1 84.0

twV vFkok iVlu 92.4 87.6 85.4 83.0 89.0 88.2 86.1 84.0

Bubble wrap 92.4 89.5 87.0 84.8 90.4 89.6 87.7 85.4

ccy jSi 92.4 89.5 87.0 84.8 90.4 89.6 87.7 85.4

Non-absorbent cotton 92.4 88.2 86.0 83.7 89.4 88.7 86.6 84.5

xSj vo’kks"kd dikl 92.4 88.2 86.0 83.7 89.4 88.7 86.6 84.5

CFB 92.4 89.0 86.4 84.2 90.0 89.2 87.3 85.0

lh,Qch 92.4 89.0 86.4 84.2 90.0 89.2 87.3 85.0

Brown paper 92.4 87.0 85.0 82.2 88.2 87.4 85.3 83.6

Hkwjk isij 92.4 87.0 85.0 82.2 88.2 87.4 85.3 83.6

Cotton cloth 92.4 86.2 84.7 81.6 87.7 86.5 84.8 83.0

lwrh diM+k 92.4 86.2 84.7 81.6 87.7 86.5 84.8 83.0

Newspaper 92.4 85.7 83.4 80.8 87.2 86.3 84.2 82.6

lekpkj i= 92.4 85.7 83.4 80.8 87.2 86.3 84.2 82.6

Punnet 92.4 89.8 87.4 85.2 91.0 90.2 89.5 88.0

iUusV 92.4 89.8 87.4 85.2 91.0 90.2 89.5 88.0

Control 85.0 83.0 80.1 85.2 79.4 75.3 70.3

daVªksy 85.0 83.0 80.1 85.2 79.4 75.3 70.3

CD (0.05%) 0.0 0.27 0.21 0.19 0.11 0.08 0.07 0.06
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Table 2.19. Changes in phenol contents (mg/100 g dry wt.) in white button mushroom var. NBS-5 at ambient

and low temperature storage

rkfydk 2-19- ifjos’kh rFkk de rkieku ifjfLFkfr esa Hk.Mkj.k esa ’osr cVu [kqEc fdLe ,uch,l&5 dh fQuksy ek=k ¼fexzk-@100
xzke ’kq"d Hkkj½ esa ifjorZu

Packaging material/ Storage (Days)/Hk.Mkj.k ¼fnu½

iSdsftax lkexzh Ambient/ifjos’kh Low temp./de rkieku

0 1 2 3 4 8 1 2 1 6

Polyethylene 7.95 7.50 7.10 6.85 7.80 7.58 7.32 7.07

ikWyhbFkhfyu 7.95 7.50 7.10 6.85 7.80 7.58 7.32 7.07

Jute 7.95 7.18 6.86 6.57 7.54 7.35 7.00 6.82

twV vFkok iVlu 7.95 7.18 6.86 6.57 7.54 7.35 7.00 6.82

Bubble wrap 7.95 7.40 7.00 6.75 7.70 7.48 7.20 6.96

ccy jSi 7.95 7.40 7.00 6.75 7.70 7.48 7.20 6.96

Non-absorbent cotton 7.95 7.25 6.90 6.62 7.60 7.40 7.08 6.87

xSj vo’kks"kd dikl 7.95 7.25 6.90 6.62 7.60 7.40 7.08 6.87

CFB 7.95 7.32 6.95 6.68 7.67 7.45 7.14 6.90

lh,Qch 7.95 7.32 6.95 6.68 7.67 7.45 7.14 6.90

Brown paper 7.95 7.04 6.80 6.50 7.50 7.28 6.95 6.75

Hkwjk isij 7.95 7.04 6.80 6.50 7.50 7.28 6.95 6.75

Cotton cloth 7.95 7.00 6.76 6.44 7.45 7.23 6.88 6.70

lwrh diM+k 7.95 7.00 6.76 6.44 7.45 7.23 6.88 6.70

Newspaper 7.95 6.95 6.60 6.38 7.37 7.18 6.82 6.67

lekpkj i= 7.95 6.95 6.60 6.38 7.37 7.18 6.82 6.67

Punnet 7.95 7.44 7.03 6.78 7.76 7.55 7.25 7.00

iUusV 7.95 7.44 7.03 6.78 7.76 7.55 7.25 7.00

Control 7.95 6.87 6.54 6.35 7.30 7.06 6.74 6.48

daVªksy 7.95 6.87 6.54 6.35 7.30 7.06 6.74 6.48

CD (0.05%) 0.0 0.07 0.06 0.06 0.05 0.04 0.04 0.03

The polyphenol oxidase activity in button

mushroom during storage in different packages

at ambient and low temperature was found to

increase significantly with the increase storage

period. It was found maximum in control

minimum in polyethylene (Table 2.20).

Process optimization, sensory and

nutritional evaluation of oyster mushroom

spread

Six formulations of mushroom spread using

variable quantity of oyster mushrooms and

o`f) ns[kus dks feyhA ;g lcls vf/kd daVªksy esa vkSj lcls

de ikWyhbFkhfyu esa ntZ dh xbZ ¼rkfydk 2-20½A

vks,LVj [kqEc LizsM dk izfdz;k b"Vrehdj.k] laosnh

,oa iks"kf.kd ewY;kadu

yglqu] vnjd] fepZ] ued] phuh] fljdk] ouLifr rsy]

dkyh fepZ rFkk vkWxsZuks ds lkFk vks,LVj [kqEc ,oa VekVj dh

vyx&vyx ek=k dk mi;ksx djrs gq, [kqEc LizsM ds N%

QkeqZys’ku rS;kj fd, x, rkfd ,d ikSf"Vd ,oa Lokfn"V

[kqEc LizsM rS;kj fd;k tk lds ftldk mi;ksx czsM] lS.Mfop]

cxZj vkSj fiTtk vkfn ds lkFk fd;k tk ldrk gSA rS;kj
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Table 2.20. Changes in polyphenol oxidase activity (μg/g dry wt.) in white button mushroom var. NBS-5 at

ambient and low temperature storage

rkfydk 2-20- ifjos’kh rFkk de rkieku ifjfLFkfr esa Hk.Mkj.k esa ’osr cVu [kqEc fdLe ,uch,l&5 esa ikWyhfQuksy vkWDlhMst
lfdz;rk ¼μg@xzke ’kq"d Hkkj½ esa ifjorZu

Packaging material/ Storage (Days)/Hk.Mkj.k ¼fnu½

iSdsftax lkexzh Ambient/ifjos’kh Low temp./de rkieku

0 1 2 3 4 8 1 2 1 6

Polyethylene 5.28 5.60 5.95 6.14 5.70 6.12 6.52 6.78

ikWyhbFkhfyu 5.28 5.60 5.95 6.14 5.70 6.12 6.52 6.78

Jute 5.28 6.00 6.26 6.57 6.12 6.57 7.02 7.37

twV vFkok iVlu 5.28 6.00 6.26 6.57 6.12 6.57 7.02 7.37

Bubble wrap 5.28 5.75 6.08 6.30 5.88 6.26 6.75 7.08

ccy jSi 5.28 5.75 6.08 6.30 5.88 6.26 6.75 7.08

Non-absorbent cotton 5.28 5.89 6.18 6.45 6.07 6.48 6.95 7.24

xSj vo’kks"kd dikl 5.28 5.89 6.18 6.45 6.07 6.48 6.95 7.24

CFB 5.28 5.82 6.14 6.39 6.02 6.40 6.87 7.17

lh,Qch 5.28 5.82 6.14 6.39 6.02 6.40 6.87 7.17

Brown paper 5.28 6.07 6.34 6.68 6.18 6.65 7.09 7.45

Hkwjk isij 5.28 6.07 6.34 6.68 6.18 6.65 7.09 7.45

Cotton cloth 5.28 6.14 6.52 6.76 6.27 6.78 7.17 7.65

lwrh diM+k 5.28 6.14 6.52 6.76 6.27 6.78 7.17 7.65

Newspaper 5.28 6.23 6.60 6.82 6.36 6.87 7.28 7.76

lekpkj i= 5.28 6.23 6.60 6.82 6.36 6.87 7.28 7.76

Punnet 5.28 5.68 6.00 6.24 5.80 6.20 6.70 7.00

iUusV 5.28 5.68 6.00 6.24 5.80 6.20 6.70 7.00

Control 5.28 6.30 6.75 6.97 6.48 7.00 7.39 7.90

daVªksy 5.28 6.30 6.75 6.97 6.48 7.00 7.39 7.90

CD (0.05%) 0.0 0.08 0.07 0.06 0.07 0.06 0.05 0.05

tomato along with garlic, ginger, chilli, salt, sugar,

vinegar, vegetable oil, black pepper and oregano

were prepared in order to develop a nutritious

and tasty mushroom spread which can be used

with bread, sandwiches, burgers, pizza, etc.

Different formulations of mushroom spread

prepared have been given in Table 2.21.

Sensory evaluation of different formulations

of mushroom spread based on 9 point hedonic

scale revealed that formulation T
2
 was found most

acceptable based on organoleptic properties;

color and appearance (8.5), aroma (8.14), taste

fd, x, [kqEc LizsM ds fofHkUu QkeqZys’ku dks rkfydk 2-21

esa n’kkZ;k x;k gSA

ukS IokbaV ghMksfud Ldsy ds vk/kkj ij [kqEc LizsM ds

fofHkUu QkeqZys’ku dk laosnh ewY;kadu djus ij irk pyk fd

QkeqZys’ku T
2  
KkusfUnz; lqxzkg~; fo’ks"krkvksa ds vk/kkj ij

lokZf/kd Lohdk;Z ik;k x;k ,oa jax ,oa izdVu ¼8-5½] egd

¼8-14½] Lokn ¼8-14½] cukoV ¼8-36½ rFkk lexz Lohdk;Zrk

¼8-57½ dh Ldksfjax dh xbZ ¼fp= 2-5-5½A

[kqEc LizsM ds lHkh N% QkeqZys’ku dk iks"kf.kd fo’ys"k.k

fd;k x;k ftuds ifj.kkeksa dks rkfydk 2-22 esa n’kkZ;k x;k
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(8.14), texture (8.36) and overall acceptability

(8.57) (Fig 2.5.5).

Table 2.21. Different formulations of oyster mushroom spread*

rkfydk 2-21- vks,LVj [kqEc LizsM ds fofHkUu QkeqZys’ku*

Formulation Oyster Mushroom (g) Tomato (g) Garlic (g) Ginger (g) Green chilli (g)

QkeqZys’ku vks,LVj [kqEc ¼xzke½ VekVj ¼xzke½ yglqu ¼xzke½ vnjd ¼xzke½ gjh fepZ ¼xzke½

T1 0 100 2 1 1

T2 10 90 2 1 1

T3 20 80 2 1 1

T4 30 70 2 1 1

T5 40 60 2 1 1

T6 50 50 2 1 1

*Other ingredients include salt (1g), sugar (1g), vinegar (2ml), vegetable oil (2ml), black pepper (0.5g), and oregano (0.5g)

*vU; la?kVdksa esa‘’kkfey gSa % ued ¼1 xzke½] fljdk ¼2 fefy-½] ouLifr rsy ¼2 fefy-½] dkyh fepZ ¼0-5 xzke½ rFkk vkWxsZuks ¼0-5 xzke½

Fig. 2.5.5. Sensory evaluation of oyster mushroom

spread (based on 9 point hedonic scale)

fp= 2-5-5- vks,LVj [kqEc LizsM dk laosnh ewY;kadu ¼9
IokbaV ghMksfud Ldsy ij vk/kkfjr½

All the six formulations of mushroom spread

were also subjected to nutritional analysis and

the results have been depicted in Table 2.22.

There was a significant increase in moisture

(62.47 to 75.37%), protein (3.5 to 3.74%), crude

fiber (1.5 to 2.88 %) and Vitamin D (226.86 to

343.56 IU/g) content of the product with

increasing levels of oyster mushroom

incorporation from T
1
 to T

5
. Whereas,

carbohydrate (19.02 to 10.87%), fat (9.57 to 6.25

%) and ash (5.44 to 3.78 %) content of the spread

decreased with increasing levels of oyster

mushroom. Total soluble solids (TSS) (°Brix) and

gSA T
1
 ls T

5
 esa vks,LVj [kqEc dks ’kkfey djus ds Lrj esa

c<+ksrjh djus ds lkFk mRikn dh ueh ¼62-47 ls 75-37

izfr’kr½] izksVhu ¼3-5 ls 3-74 izfr’kr½] dzwM js’kk ¼1-5 ls

2-88 izfr’kr½ rFkk foVkfeu Mh ¼226-86 ls 343-56 IU@xzke½

Fig. 2.5.6. TSS (°Brix) of oyster mushroom spread

fp= 2-5-6- vks,LVj [kqEc LizsM dk dqy ?kqyu’khy Bksl
inkFkZ va’k ¼TSS (°Brix)

Fig. 2.5.7. Acidity (%) of oyster mushroom spread

fp= 2-5-7- vks,LVj [kqEc LizsM dh vEyrk ¼izfr’kr½
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acidity (%) of different formulations of oyster

mushroom spread also showed a decrease (8.83

to 5.17 and 1.58 to 0.77 %, respectively) with

increased quantity of oyster mushroom in the

spread (Fig 2.5.6 & 2.5.7).

Process optimization, sensory and

nutritional evaluation of shiitake mushroom

vegetables soup mix

Five formulations of mushroom vegetable

mixed soup mix using shiitake mushroom powder

along with vegetables such as tomato, carrots,

peas, onion and garlic were prepared (Table 2.23)

and subjected to sensory, nutritional and

antioxidant properties analysis in order to develop

a standard formulation.

Sensory evaluation of different formulation

of mushroom vegetables mixed soup mix showed

that the soup mix prepared with T
4 

formulation

was the most acceptable based on various

organoleptic properties such as color and

appearance (7.29), taste (8), aroma (7.29), body

and thickness (7.43) and overall acceptability

(7.79) followed by T
3
 and T

5 
(Fig 2.5.8).

Nutritional evaluation of different

formulations of shiitake mushroom vegetables

Table 2.22. Nutritional evaluation of oyster mushroom spread

rkfydk 2-22- vks,LVj [kqEc LiszM dk iks"kf.kd ewY;kadu

Formulation Moisture Protein Carbohydrate Fat Ash Crude fiber Vitamin D

(%) (%) (%) (%) (%) (%) (IU/g)

QkeqZys’ku ueh izksVhu dkcksZgkbMªsV olk HkLe ØwM js’kk foVkfeu Mh

(%) (%) (%) (%) (%) (%) (IU/xzke)

T1 62.47e 3.50ab 19.02a 9.57a 5.44a 1.50d 226.86b

T2 70.03d 2.97c 14.77b 7.78b 4.44b 2.45c 240.07b

T3 70.63d 3.08bc 14.35bc 7.53c 4.41b 2.74b 261.35b

T4 71.40c 3.17bc 13.62c 7.48c 4.34b 2.95a 310.92a

T5 72.57b 3.68a 12.51d 7.08d 4.16c 2.93ab 341.59a

T6 75.37a 3.74a 10.87e 6.25e 3.78d 2.88ab 343.56a

CD (0.05) 0.718 0.493 0.898 0.246 0.153 0.212 39.498

ek=k esa mYys[kuh; o`f) ns[kus dks feyhA tcfd vks,LVj

[kqEc ds Lrj esa c<+ksrjh djus ij LizsM dh dkcksZgkbMªsV

¼19-02 ls 10-87 izfr’kr½] olk ¼9-57 ls 6-25 izfr’kr½ vkSj

HkLe ¼5-44 ls 3-78 izfr’kr½ ek=k esa deh ns[kus dks feyhA

vks,LVj [kqEc ds fofHkUu QkeqZys’ku ds dqy ?kqyu’khy Bksl

inkFkZ va’k ¼TSS½ ¼0 fczDl½ rFkk vEyrk ¼izfr’kr½ esa LizsM esa

vks,LVj [kqEc dh ek=k esa c<+ksrjh djus ij dze’k% 8-83 ls

5-17 ,oa 1-58 ls 0-77 izfr’kr dh deh iznf’kZr gqbZ ¼fp=

2-5-6 ,oa 2-5-7½A

f’kVkds [kqEc&lCth fefJr lwi dk izlaLdj.k

b"Vrehdj.k] laosnh ,oa iks"kf.kd ewY;kadu

VekVj] xktj] eVj] I;kt vkSj yglqu tSlh lfCt;ksa ds

lkFk f’kVkds [kqEc ikmMj dk mi;ksx djrs gq, [kqEc&

lCth fefJr lwi ds ikap QkeqZys’ku rS;kj fd, x, ¼rkfydk

2-23½ vkSj ,d ekud QkeqZys’ku rS;kj djus ds fy, budk

laosnh] iks"kf.kd ,oa izfr&vkWDlhdkjd fo’ks"krkvksa dk

fo’ys"k.k fd;k x;kA

[kqEc & lCth fefJr lwi feJ.k ds fofHkUu QkeqZys’ku

dk laosnh ewY;kadu djus ij iznf’kZr gqvk fd  T
4 
QkeqZys’ku

ds lkFk rS;kj fd;k x;k lwi feJ.k jax ,oa izdVu ¼7-29½]

Lokn ¼8½] egd ¼7-29½] cukoV ,oa xk<+kiu ¼7-43½ rFkk

lexz Lohdk;Zrk ¼7-79½ tSlh fofHkUu KkusfUnz; lqxzkg~;

fo’ks"krkvksa ds vk/kkj ij lokZf/kd Lohdk;Z Fkk tcfd blds
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mijkUr T
3 
,oa T

5 
QkeqZys’ku ds lkFk rS;kj fd, x, lwi

feJ.k dk LFkku Fkk ¼fp= 2-5-8½A

f’kVkds [kqEc ,oa lCth feJ.k ls rS;kj fd, x, lwi

feJ.k ds iks"kf.kd ewY;kadu dks rkfydk 2-24 eas n’kkZ;k

x;k gSA lwi feJ.k esa lfCt;ksa dh ek=k dks c<+kus ¼T
1
 ls  T

5

rd½ lwi feJ.k dh ueh ¼3-46 ls 2-59 izfr’kr½] izksVhu

¼13-80 ls 6-76 izfr’kr½ rFkk olk ¼7-69 ls 4-81 izfr’kr½

ek=k esa deh ns[kus dks feyhA tcfd lCth feJ.k ds Lrj

esa c<+ksrjh djus ij lwi feJ.k dh dkcksZgkbMªsV ¼62-99 ls

72-58 izfr’kr½] HkLe ¼12-07 ls 13-26 izfr’kr½] dzwM js’kk

¼1-93 ls 4-19 izfr’kr½ ,oa foVkfeu Mh ¼1781-71 ls 3385-

59 IU@xzke½ ek=k esa o`f) ntZ dh xbZ ¼rkfydk 2-24½A

f’kVkds [kqEc ,oa lCth feJ.k ls rS;kj fd, x, lwi

feJ.k ds lHkh ikap QkeqZys’ku dh izfr&vkWDlhdkjd lfdz;rk

¼DPPH ,oa FRAP½ dks fp= 2-5-9 esa n’kkZ;k x;k gSA ;g

ik;k x;k fd lwi feJ.k dh izfr&vkWDlhdkjd lfdz;rk

¼DPPH  ,oa FRAP½ esa lCth feJ.k ¼T
1
 ls T

5 
rd½ dh ek=k

esa c<+ksrjh djus ij o`f) iznf’kZr gqbZA lwi feJ.k esa lCth

feJ.k ds Lrj esa c<+ksrjh djus ij Mhihih,p izfr&vkWDlhdkjd

lfdz;rk esa 372-45 ls 512-70 fexzk- AEAC@100 xzke vkSj

,Qvkj,ih izfr&vkWDlhdkjd lfdz;rk esa 180-88 ls 248-

70 fexzk- AEAC@100 xzke rd dh o`f) ns[kus dks feyhA

Table 2.23. Different formulations of Shiitake mushroom vegetables mixed soup mix*

rkfydk 2-23- f’kVkds [kqEc ,oa lCth fefJr lwi ds fofHkUu QkeqZys’ku*

Formulation Shiitake mushroom Mixed vegetable Corn Milk Salt Sugar Black Oregano

powder powder flour powder pepper

QkeqZys’ku f’kVkds [kqEc fefJr lCth dkWuZ nw/k ued phuh dkyh vkWxsZuks
ikmMj ikmMj vkVk ikmMj fepZ

T1 20 0 35 30 9 3 2 1

T2 20 5 32.5 27.5 9 3 2 1

T3 20 10 30 25 9 3 2 1

T4 20 15 27.5 22.5 9 3 2 1

T5 20 20 25 20 9 3 2 1

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

powder (10%) and garlic powder (5%)

*fefJr lCth ikmMj esa ‘kkfey gS % VekVj ikmMj ¼65 izfr’kr½] xktj dh lw[kh drjusa ¼10 izfr’kr½] vkaf’kd :i ls ids rFkk lw[ks eVj
¼10 izfr’kr½] I;kt ikmMj ¼10 izfr’kr½ ,oa yglqu ikmMj ¼5 izfr’kr½

mixed soup mix has been shown in Table 2.24.

With increasing incorporation of vegetables in the

soup mix (from T
1
 to T

5
) a decrease was noted in

the moisture (3.46 to 2.59%), protein (13.80 to

6.76 %) and fat (7.69 to 4.81%) content of the

soup mix. Whereas an increase was observed in

the carbohydrate (62.99 to 72.58%), ash (12.07

to 13.26%), crude fiber (1.93 to 4.19%) and

Vitamin D content (1781.71 to 3385.59 IU/g) of

the soup mix with increasing levels of vegetable

mix (Table 2.24).

Antioxidant activity (DPPH and FRAP) of all

five formulations of shiitake mushroom vegetable

Fig. 2.5.8. Sensory evaluation of Shiitake

mushroom vegetables mixed soup

fp= 2-5-8- f’kVkds [kqEc ,oa lCth fefJr lwi dk laosnh
ewY;kadu
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mixed soup mix have been depicted in Fig. 2.5.9.

It was observed that antioxidant activity (both

DPPH and FRAP) of the soup mix showed an

increase with increasing concentration of

vegetable mix (from T1 to T5).  DPPH antioxidant

activity showed an increase from 372.45 to 512.70

mg AEAC/100g and FRAP antioxidant activity

from 180.88 to 248.70 mg AEAC/100g with

increasing levels of vegetable mix in the soup mix.

Process development and optimization for

production of in-situ generated Vitamin D

fortified mushrooms

In this study, effect of UV treatment has been

studied on different strains of button, oyster

mushroom, milky, shiitake, paddy straw and lion’s

mane mushroom for varied period of time i.e. 1-

3 hrs (Table 2.25). Four different UV treatments

254nm, 290 nm, 310nm and 365nm have been

evaluated on the proximate and vitamin D content

of the different mushrooms along with effect of

sun light (Table 2.26). The results indicated that

in all the strains invariably, UV-B (209-310 nm)

treatment has resulted in significant increase in

the Vitamin D content (up to 300%) of whole fruit

body of mushrooms in comparison to sliced fruit

bodies (Table 2.27). The effect of UV treatment

on nutritional composition of mushrooms was also

studied to see if, there are any undesirable

Table 2.24. Nutritional evaluation of shiitake mushroom vegetables mixed soup mix

rkfydk 2-24- f’kVkds [kqEc&lCth lwi feJ.k dk iks"kf.kd ewY;kadu

Formulation Moisture Protein Carbohydrate Fat Ash Crude fiber Vitamin D

(%) (%) (%) (%) (%) (%) (IU/g)

QkeqZys’ku ueh izksVhu dkcksZgkbMªsV olk HkLe ØwM js’kk foVkfeu Mh

(%) (%) (%) (%) (%) (%) (IU/xzke)

T1 3.46a 13.80a 62.99e 7.69a 12.07c 1.93e 1781.71d

T2 3.32b 12.07b 64.66d 7.25b 12.70b 2.42d 1933.87d

T3 3.04c 10.58c 68.29c 5.93c 12.17c 2.96c 2367.14c

T4 2.80d 8.62d 71.44b 4.02e 13.12a 3.47b 2681.48b

T5 2.59e 6.76e 72.58a 4.81d 13.26a 4.19a 3385.59a

C.D.(0.05) 0.072 0.581 0.612 0.259 0.245 0.243 308.717

Fig. 2.5.9. Antioxidant activity of Shiitake

mushroom vegetables mixed soup mix

fp= 2-5-9- f’kVkds  [kqEc&lCth lwi feJ.k dh
izfr&vkWDlhdkjd lfdz;rk

Lo% LFkkus mRiUu foVkfeu Mh ls Hkjiwj [kqEc ds
mRiknu gsrq izlaLdj.k  fodkl ,oa b"Vrehdj.k

bl v/;;u ds rgr] cVu] vks,LVj [kqEc] nwf/k;k]
f’kVkds] /kku iqvky rFkk ykW;u ekus [kqEc ds fofHkUu LVªsu
ij fHkUu le; vof/k ;Fkk 1 ls 3 ?kaVs ds fy, ;w- oh- vFkok
ijkcSaxuh mipkj ds izHkko dk v/;;u fd;k x;k ¼rkfydk
2-25½A /kwi ds izHkko ds lkFk fofHkUu [kqEc dh izkWDlhesV
rFkk foVkfeu Mh ek=k ij pkj fHkUu ;woh mipkjksa ;Fkk 254
nm, 290 nm, 310 nm rFkk 365 nm dk ewY;kadu fd;k
x;k ¼rkfydk 2-26½A ifj.kkeksa esa irk pyk fd lHkh LVªsu esa
;woh&ch ¼209 & 310 nm½ mipkj ds ifj.kkeLo:i dVs gq,
Qydk; dh rqyuk esa [kqEc ds lEiw.kZ Qydk; dh foVkfeu
Mh ek=k ¼300 izfr’kr rd½ esa mYys[kuh; c<+ksrjh ns[kus dks
feyh ¼rkfydk 2-27½A [kqEc ds iks"kf.kd la;kstu ij ;w- oh-
vFkok ijkcSaxuh mipkj ds izHkko dk v/;;u fd;k x;k
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Table 2.25. Strains of different mushroom species used in the study along with their accession numbers

rkfydk 2-25- v/;;u esa mi;ksx dh xbZa fofHkUu [kqEc iztkfr;ksa ds LVªsu ,oa budh izkfIr la[;k

Strains/species Accession numbers Strains/species Accession numbers

LVªsu@iztkfr izkfIr la[;k LVªsu@iztkfr izkfIr la[;k

Agaricus bisporus DMRA-146 Calocybe indica DMRO-334

,xsfjdl ckbLiksjl Mh,evkj,-146 dSykslkbc bf.Mdk Mh,evkjvks-334

DMRA-156 Hericium erinaceous DMRX-780

Mh,evkj,-156 gsfjfl;e ,fjusfl;l Mh,evkj,Dl-780

DMRA-097 P. sajor-caju DMRP-112

Mh,evkj,-097 ih- lStj dktw Mh,evkjih-112

DMRA-147 P. florida DMRP-136

Mh,evkj,-147 ih- Q~yksfjMk Mh,evkjih-136

DMRA-119 P. cornucopie DMRP-116

Mh,evkj,-119 ih- dkWuqZdkih Mh,evkjih-116

Lentinula edodes DMRO-327 P. djamore DMRP-205

ys.Vhuqyk bMksM~l Mh,evkjvks-327 ih- tSeksj Mh,evkjih-205

Volvariella volvacea DMRO-463 P. membranaceous DMRP-189

okWYosfj;syk okWYosfl;k Mh,evkjvks-463 ih- esEczsusfl;l Mh,evkjih-189

DMRO-885

Mh,evkjvks-885

Table 2.26. Treatments used in the study

rkfydk 2-26 % v/;;u esa vktek;s x, mipkj

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

T-1-1 UV 254 (lEiw.kZ Qydk;) T-3-2 UV 365 (LykbLM Qydk;)

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

T-1-2 UV 254 (LykbLM Qydk;) T-4-1 UV-290 (lEiw.kZ Qydk;)

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

T-2-1 UV 310 (lEiw.kZ Qydk;) T-4-2 UV-290 (LykbLM Qydk;)

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

T-2-2 UV 310 (LykbLM Qydk;) T-5 daVªksy

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

T-3-1 UV 365 (lEiw.kZ Qydk;)

changes due to UV treatment. The results

indicated that in case of total protein, sugars and

ash, no significant changes observed.

However, the fat content was decreased after UV

treatment.

rkfd ;w- oh- vFkok ijkcSaxuh mipkj ds dkj.k fdlh vokafNr
cnyko dk irk yxk;k tk ldsA ifj.kkeksa ls irk pyk fd
dqy izksVhu] ’kdZjk ,oa HkLe ds ekeys esa dksbZ mYys[kuh;
cnyko ugha ik;k x;kA gkykafd] ;w- oh- vFkok ijkcSaxuh
mipkj ds mijkUr olk ek=k esa deh vkbZA
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Table 2.27. Increase in Vitamin D content of different mushroom strains/species upon varying wavelength of

UV irradiation

rkfydk 2-27- ;woh fofdj.k dh fHkUu osoysaFk ij fuHkZj djrs gq, fofHkUu [kqEc LVªsu@iztkfr;ksa dh foVkfeu Mh ek=k esa o`f)

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

254 nm 290 nm 310 nm 365 nm Sun light Control C D

A B A B A B A B A B

[kqEc LVªsu ;woh fofdj.k ij foVkfeu Mh 2 ¼IU@xzke ’kq"d Hkkj½

254 nm 290 nm 310 nm 365 nm /kwi daVªksy C D

A B A B A B A B A B

A. bisporus

,xsfjdl ckbLiksjl

DMRA-146 2405 1249 2583 1399 2210 993 1299 979 1904 1197 724 229

Mh,evkj,-146 2405 1249 2583 1399 2210 993 1299 979 1904 1197 724 229

DMRA-156 1069 788 1168 999 1101 929 826 669 914 531 426 86

Mh,evkj,-156 1069 788 1168 999 1101 929 826 669 914 531 426 86

DMRA-097 1653 380 2061 1183 1197 1013 914 531 1413 564 619 189

Mh,evkj,-097 1653 380 2061 1183 1197 1013 914 531 1413 564 619 189

DMRA-147 2325 1049 2580 1401 627 479 1209 742 2406 1250 724 275

Mh,evkj,-147 2325 1049 2580 1401 627 479 1209 742 2406 1250 724 275

DMRA-119 1699 905 2190 1226 1235 934 1258 715 1544 13 683 171

Mh,evkj,-119 1699 905 2190 1226 1235 934 1258 715 1544 13 683 171

L. edodes 2292 2111 3781 2505 3656 2266 1775 1635 2911 1883 1802 268

ys.Vhuqyk bMksM~l 2292 2111 3781 2505 3656 2266 1775 1635 2911 1883 1802 268

V. volvacea             

okWYosfj;syk okWYosfl;k

DMRO-463 1378 1139 2175 1807 1080 2023 1837 1366 1746 1711 1171 136

Mh,evkjvks-463 1378 1139 2175 1807 1080 2023 1837 1366 1746 1711 1171 136

DMRO-885 1685 1428 2231 1936 2085 1968 1609 1263 1696 1629 1004 132

Mh,evkjvks-885 1685 1428 2231 1936 2085 1968 1609 1263 1696 1629 1004 132

C. indica 3220 1880 2356 1564 2012 1022 2026 1615 2794 2277 759 261

dSykslkbc bf.Mdk 3220 1880 2356 1564 2012 1022 2026 1615 2794 2277 759 261

H. erinaceous 2856 2619 3364 2628 3685 3358 2672 1942 3305 2803 2044 200

gsfjfl;e ,fjusfl;l 2856 2619 3364 2628 3685 3358 2672 1942 3305 2803 2044 200

P. sajor-caju 1635 999 2891 818 1556 1180 1956 1066 1758 1708 759 225

ih- lStj dktw 1635 999 2891 818 1556 1180 1956 1066 1758 1708 759 225

P. florida 1197 1080 1548 1261 1387 1285 1115 406 1304 1086 1258 105

ih- Q~yksfjMk 1197 1080 1548 1261 1387 1285 1115 406 1304 1086 1258 105

P. cornucopie 1323 1232 2102 2050 1574 1069 707 730 695 736 1285 187

ih- dkWuqZdkih 1323 1232 2102 2050 1574 1069 707 730 695 736 1285 187

P. djamore 2479 1460 2692 1215 1644 1206 2231 1731 2777 2420 672 253

ih- tSeksj 2479 1460 2692 1215 1644 1206 2231 1731 2777 2420 672 253

P. membranaceous 2453 774 1685 902 1139 1080 1104 1203 1226 1431 1372 165

ih- esEczsusfl;l 2453 774 1685 902 1139 1080 1104 1203 1226 1431 1372 165
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3. TRANSFER OF TECHNOLOGY

3- izkS|ksfxdh  gLrkarj.k

Training programmes conducted

During 2019, the Directorate organized thirty

five on-campus and off-campus training

programmes (Details in Table 3.1) for farmers

(especially farmers from north-eastern region and

those belonging to schedule caste and schedule

tribe), entrepreneurs, officers and scientists of

KVKs/ SAUs.

Three training programmes on mushroom

cultivation were organized for entrepreneurs, two

for farmers, and two only for button mushroom

production during 2019. A total number of 343

participants attended seven training programmes

from different states of the country (Fig. 3.1).

izf’k{k.k dk;Zdzeksa dk vk;kstu

o"kZ 2019 ds nkSjku] funs’kky; }kjk fdlkuksa ¼fo’ks"kdj
iwoksZRrj {ks= ls ,oa vuqlwfpr tkfr ,oa vuqlwfpr tutkfr
ls tqM+s½] m|fe;ksa] —f"k foKku dsUnzksa@jkT; —f"k fo’ofo|ky;ksa
ds vf/kdkfj;ksa ,oa oSKkfudksa ds fy, dqy iSarhl vkWu&dSEil
,oa vkWQ&dSEil izf’k{k.k dk;Zdze vk;ksftr fd, x,
¼rkfydk 3-1½A

m|fe;ksa ,oa fdlkuksa ds fy, izf’k{k.k dk;Zdze

o"kZ 2019 ds nkSjku m|fe;ksa ,oa fdlkuksa ds fy, [kqEc dh
[ksrh ij dqy rhu izf’k{k.k dk;Zdze vk;ksftr fd, x, ftuesa
ls nks izf’k{k.k dk;Zdze dsoy cVu [kqEc ij dsfUnzr FksA vk;ksftr
fd, dqy lkr izf’k{k.k dk;Zdzeksa esa ns’k ds fofHkUu jkT;ksa ls dqy
343 izfrHkkfx;ksa us Hkkx fy;k ¼fp= 3-1½A

tutkrh; mi&;kstuk ¼TSP½ ,oa iwoksZRrj ioZrh; {ks=
¼NEH½ ds rgr izf’k{k.k dk;Zdze ,oa miyfC/k;ka

o"kZ 2019 ds nkSjku Hkk—vuqi & [kqEc vuqla/kku funs’kky;
¼ICAR - DMR½] pEck?kkV] lksyu] fgekpy izns’k esa ns’kHkj ds
tutkrh; yksxksa ds fy, dqy pkj izf’k{k.k dk;Zdze vk;ksftr
fd, x,A bu izf’k{k.k dk;Zdzeksa esa tutkrh; bykdksa ;Fkk
fdUukSj ¼fgekpy izns’k½] ysg ,oa yn~nk[k rFkk NRrhlx<+]
fgekpy izns’k] dukZVd vkSj e/; izns’k jkT; ds fofHkUu
Hkkxksa ls dqy 109 tutkrh; fdlkuksa us Hkkx fy;kA izf’k{k.k
dk;Zdze esa Hkkxhnkjh djus okys fdlkuksa dks [kqEc dh [ksrh
ls tqM+s egRoiw.kZ vknku forfjr fd, x,A blds lkFk gh
izf’k{kqvksa dks Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR

- DMR½] lksyu }kjk izdkf’kr lkfgR; dk ,d lEiw.kZ lsV
Hkh iznku fd;k x;kA

blds vykok] ns’k ds fofHkUu {ks=ksa ;Fkk NRrhlx<+]
>kj[k.M+ vkSj fcgkj esa tutkrh; yksxksa ds fy, dqy rhu
vkWQ&dSEil izf’k{k.k dk;Zdze pyk, x,A bu izf’k{k.k
dk;Zdzeksa esa yxHkx 180 tutkrh; fdlkuksa us Hkkx fy;kA

Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½]
lksyu esa iwoksZRrj jkT;ksa ds fuokfl;ksa ds fy, [kqEc dh [ksrh

Fig. 3.1. Training programmes for entrepreneurs

and farmers

fp= 3-1- Hkk—vuqi&[kqEc vuqla/kku funs’kky;] lksyu esa
iwoksZRrj ioZrh; {ks= ds [kqEc mRikndksa ds fy, izf’k{k.k

dk;Zdze

Training programmes and achievements

under TSP and NEH

Four trainings for tribal people across the

country were conducted at ICAR- Directorate of

Mushroom Research, Chambaghat, Solan (HP) in

2019. Total of 109 tribal farmers participated from

different parts of tribal areas like Kinnaur (H.P.),

Leh Ladhak (J&K), and states of Chhattisgarh,
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Himachal Pradesh, Karnataka and Madhya

Pradesh in these training programmes. Critical

inputs required for mushroom farming were

distributed to the farmers attending the training

programme. A complete set of literature of ICAR-

DMR, Solan was also given to the trainees.

In addition, three off-campus trainings for

tribal people were conducted in different regions

of the country like Chhatisgarh, Jharkhand and

Bihar.  Around 180 tribal farmers participated in

these training programmes.

Four training programmes on mushroom

cultivation technology for the residents of North

Eastern States were conducted at ICAR-DMR,

Solan in which 127 participants were imparted

training. Further, two off-campus training

programmes on mushroom cultivation technology

for the residents of North Eastern States were

conducted in north eastern regions of like Imphal

(Manipur) and Pune (Maharashtra). Total 110

trainees from north eastern states participated

in off-campus training programmes.

Training programmes for Scheduled Castes

under SC-SP

Six training programmes for scheduled caste

were conducted at ICAR-DMR, Solan in which 438

trainees participated. The trainees were given the

critical inputs required for mushroom cultivation

as well as useful publication of ICAR-DMR. Two

review meetings were also conducted for the

participants, in which the participants were called

to take a review of their activities related to

mushroom cultivation after undergoing training

at ICAR-DMR. 120 candidates participated in

these review meetings. Also, twelve off-campus

trainings were organized for scheduled caste on

mushroom cultivation technology at Pune

(Maharashtra), Meerut (Uttar Pradesh), Raipur

(Chhatisgarh), Jaunpur (Uttar Pradesh),

Bhubaneshwar (Odisha), Jammu (J&K), and Pusa

(Bihar). A total of 651 trainees from scheduled

caste category participated in these training

rduhd ij dqy pkj izf’k{k.k dk;Zdze vk;ksftr fd, x,
ftuesa dqy 127 izfrHkkfx;ksa dks izf’k{k.k iznku fd;k x;kA
iqu% bEQky ¼ef.kiqj½ tSls iwoksZRrj {ks= vkSj iq.ks ¼egkjk"Vª½
esa iwoksZRrj jkT;ksa ds fuokfl;ksa ds fy, [kqEc dh [ksrh ij nks
vkWQ&dSEil izf’k{k.k dk;Zdze vk;ksftr fd, x,A bu
vkWQ dSEil izf’k{k.k dk;Zdzeksa esa iwoksZRrj jkT;ksa ls dqy 110
izf’k{kqvksa us Hkkx fy;kA

vuqlwfpr tkfr & vuqlwfpr tutkfr ds rgr vuqlwfpr
tkfr ds fdlkuksa ds fy, izf’k{k.k dk;Zdze

Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½]
lksyu esa vuqlwfpr tkfr ls tqM+s fdlkuksa ds fy, dqy N%
izf’k{k.k dk;Zdze vk;ksftr fd, x, ftuesa dqy 438
izfrHkkfx;ksa dks izf’k{k.k iznku fd;k x;kA izf’k{kqvksa dks
[kqEc dh [ksrh ds fy, t:jh egRoiw.kZ vknku iznku fd,
x, vkSj lkFk Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR

- DMR½ dh mi;ksxh lkfgR; lkexzh Hkh miyC/k djkbZ xbZA
izfrHkkfx;ksa ds fy, nks leh{kk cSBdsa Hkh vk;ksftr dh xbZa
ftuesa izfrHkkfx;ksa ls Hkk—vuqi & [kqEc vuqla/kku funs’kky;
¼ICAR - DMR½ esa izf’k{k.k izkIr djus ds mijkUr dh xbZ
[kqEc [ksrh ls tqM+h viuh xfrfof/k;ksa dh leh{kk djus ds
fy, dgk x;kA bu leh{kk cSBdksa esa dqy 120 izfrHkkfx;ksa
us Hkkx fy;kA blds lkFk gh] iq.ks] egkjk"Vª( esjB] mRrj
izns’k( jk;iqj] NRrhlx<+( tkSuiqj] mRrj izns’k( Hkqous’oj]
vksfM+’kk( tEew ¼tEew o d’ehj½ rFkk iwlk ¼fcgkj½ esa [kqEc dh
[ksrh rduhd ij vuqlwfpr tkfr ls tqM+s izfrHkkfx;ksa ds fy,
dqy 12 vkWQ&dSEil izf’k{k.k dk;Zdze vk;ksftr fd, x,A
vuqlwfpr tkfr & mi ;kstuk ds rgr vk;ksftr fd, x,
bu izf’k{k.k dk;Zdzeksa esa vuqlwfpr tkfr oxZ ds dqy 651
izfrHkkfx;ksa us Hkkx fy;kA bu izf’k{kqvksa dks vknku Hkh iznku
fd, x,A

Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½
ds vU; izf’k{k.k dk;Zdze

—f"k foKku dsUnzksa ¼KVKs½ rFkk jkT; —f"k fo’ofo|ky;ksa
¼SAUs½ ds oSKkfudksa ,oa fo"k; fo’ks"kKksa ds fy, [kqEc dh
[ksrh rduhd ij vk;ksftr izf’k{k.k dk;Zdze esa dqy 17
izf’k{kqvksa us Hkkx fy;kA

blds vykok] Hkk—vuqi & [kqEc vuqla/kku funs’kky;
¼ICAR - DMR½] lksyu }kjk fnukad 20 & 23 vxLr] 2019
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programmes under SC-SP. Inputs were given for

these trainees also.

Other Trainings of ICAR-DMR

Seventeen trainees participated in training

programme on mushroom cultivation technology

for scientists and subject matter specialists of

Krishi Vigyan Kendras (KVKs) and State

Agricultural Universities (SAUs).

In addition, ICAR-DMR organized training

through digital content delivery on mushroom

cultivation technology from 20-23 August, 2020,

in which 23 trainees participated from all over

the country. In this training all the literature

related to the training was presented to the

trainees in digital form, i.e. videos, power-point

presentations and online material. The practical

sessions were also conducted and interaction was

also held. On the last day, an interaction session

was held for trainees to have discussions with the

faculty of ICAR-DMR.

In addition to these training programmes,

individual training programmes of three days

duration were conducted for cultivation of

ganoderma, shiitake and cordyceps mushrooms.

Three months hands-on training

programme

Since the compost preparation process is of

16-18 days duration and spawn preparation also

takes 10-12 days, the trainees are not able to get

experience of the entire cropping cycle of button

mushroom or oyster mushroom cultivation.

Considering these aspects, a three months hands

on mushroom cultivation programme was started

in which the trainees learned each and every

aspects of the mushroom cultivation process

practically. They got involved in spawn

production, composting process, spawning, casing

and harvesting/packaging of button mushrooms

and cultivation of oyster, shiitake, Ganoderma,

milky and paddy straw mushrooms. They

performed each and every task with their own

ds nkSjku [kqEc dh [ksrh rduhd ij fMthVy fo"k; oLrq
fMyhojh ds ek/;e ls izf’k{k.k dk;Zdze vk;ksftr fd;k
x;k ftlesa ns’kHkj ls dqy 23 izf’k{kq izfrHkkfx;ksa us Hkkx
fy;kA bl izf’k{k.k dk;Zdze esa izf’k{k.k ls tqM+s lkfgR; dks
lHkh izf’k{kqvksa dks fMthVy izk:i ;Fkk ohfM;ks] ikWoj IokbaV
izLrqfrdj.k ,oa vkWu&ykbu lkexzh esa miyC/k djk;k x;kA
izSDVhdy l= ,oa ikjLifjd okrkZyki Hkh vk;ksftr dh
xbZA izf’k{k.k dk;Zdze ds vafre fnu] ,d ikjLifjdrk l=
dk vk;kstu fd;k x;k ftlesa izf’k{kqvksa dks Hkk—vuqi &
[kqEc vuqla/kku funs’kky; ¼ICAR - DMR½ ds ladk; lnL;ksa
ds lkFk ckrphr djus dk volj feykA

bu izf’k{k.k dk;Zdzeksa ds vykok] xSuksMekZ] f’kVkds ,oa
dkWMhZlsIl  [kqEc dh [ksrh ds fy, rhu fnolh; vof/k okys
oS;fDrd izf’k{k.k dk;Zdze Hkh vk;ksftr fd, x,A

rhu ekg vof/k dk O;fDrxr izf’k{k.k dk;Zdze

pwafd dEiksLV rS;kj djus dh izfdz;k esa 16 ls 18 fnuksa
dk le; yxrk gS vkSj vaMtuu rS;kjh esa Hkh 10 ls 12 fnuksa
dk le; yxrk gS] blfy, izf’k{kq cVu [kqEc vFkok vks,LVj
[kqEc dh [ksrh ds lEiw.kZ Qlypdz dk vuqHko gkfly ugha
dj ikrsA bu igyqvksa ij fopkj djrs gq,] [kqEc dh [ksrh ij
rhu ekg dh vof/k dk O;fDrxr dk;Zdze izkjaHk fd;k x;k
ftlesa izf’k{kqvksa us O;kogkfjd rkSj ij [kqEc dh [ksrh izfdz;k
ds izR;sd igyw ds ckjs esa izf’k{k.k gkfly fd;kA izf’k{k.k ds
nkSjku izf’k{kq vaMtuu mRiknu] dEiksfLVax izfdz;k] vaMtuu]
vkoj.k rFkk cVu [kqEc dh rqM+kbZ@iSdsftax vkSj vks,LVj]
f’kVkds] xSuksMekZ] nwf/k;k ,oa /kku iqvky [kqEc dh [ksrh dk;Z
esa ’kkfey cus jgsA blls muesa [kqEc dks mxkus ds izfr vkRefo’okl
iSnk gqvk vkSj izf’k{k.k ikus ds mijkUr bl izf’k{k.k ds yxHkx
lHkh izf’k{kqvksa us [kqEc dks mxkuk izkjaHk fd;kA

dkS’ky fodkl izf’k{k.k dk;Zdze

,xzhdYpjy fLdy dkmfUly vkWQ bafM;k }kjk 200&200
?kaVs vof/k ds nks izf’k{k.k dk;Zdzeksa dks izk;ksftr fd;k
x;kA izR;sd izf’k{k.k dk;Zdze 25 fnu dh vof/k ds fy,
FkkA izR;sd izf’k{k.k dk;Zdze esa dqy 20 izfrHkkfx;ksa us Hkkx
fy;kA bu izf’k{k.k dk;Zdzeksa dks izfrHkkfx;ksa dh :fp dks
ns[krs gq, vHkh gky gh esa vk;ksftr fd;k x;k Fkk] blfy,
;g vuqeku yxk;k tk ldrk gS fd bl izf’k{k.k ds
izf’k{kqvksa dh vaxhdj.k nj dgha vf/kd gksxhA
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Table 3.1. Details of training programme conducted on mushroom cultivation by ICAR-DMR, Solan (HP) during

the year 2019

rkfydk 3-1- o"kZ 2019 ds nkSjku Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½] lksyu ¼fgekpy izns’k½ }kjk [kqEc dh
[ksrh ij vk;ksftr izf’k{k.k dk;Zdzeksa dk fooj.k

Sl. No Training Date Number of Course Coordinator

trainees

Ø-la- çf’k{k.k rkjh[k çf’k{kqvksa dh ikBîØe leUo;d

la[;k

1. Training on mushroom cultivation technology for 20-22 February - Dr.  B.L. Attri

tribal farmers under TSP scheme at ICAR-DMR Mrs Shailja Verma

1- Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½] 20&22 Qjojh & MkW- ch-,y- v=h
lksyu esa tutkrh; mi&;kstuk ds rgr tutkrh; Jherh ’kSytk oekZ
fdlkuksa ds fy, [kqEc dh [ksrh izkS|ksfxdh ij izf’k{k.k

2. Individual hands on training on spawn production Every Month 103 Dr. Shwet Kamal

(Module-V)

2- vaMtuu mRiknu ij oS;fDrd izf’k{k.k ¼ekM~;wy&V½ izR;sd ekg 103 MkW- ’osr dey

3. Training on mushroom cultivation technology for 13-14 March 30 Dr. Shruti

tribal farmers in MPUAT Udaipur

3- egkjk.kk izrki —f"k izkS|ksfxdh fo’ofo|ky;] mn;iqj esa 13&14 ekpZ 30 MkW- Jqfr
tutkrh; fdlkuksa ds fy, [kqEc dh [ksrh izkS|ksfxdh ij
izf’k{k.k

4. Training on mushroom cultivation technology for 17-18 March 32 Dr. Shruti

tribal farmers in MPUAT Udaipur

4- egkjk.kk izrki —f"k izkS|ksfxdh fo’ofo|ky;] mn;iqj esa 17&18 ekpZ 32 MkW- Jqfr

tutkrh; fdlkuksa ds fy, [kqEc dh [ksrh izkS|ksfxdh ij
izf’k{k.k

5. Training on mushroom cultivation technology for 25-26 March 30 Dr. Shwet Kamal

farmers of North-Eastern States under NEH scheme

in Jorhat

5- tksjgkV] vle esa iwoksZRrj ioZrh; Ldhe ds rgr iwoksZRrj 25&26 ekpZ 30 MkW- ’osr dey
jkT;ksa ds fdlkuksa ds fy, [kqEc dh [ksrh izkS|ksfxdh ij izf’k{k.k

6. Training on mushroom cultivation technology for 28-29 March 60 Dr. Shwet Kamal

tribal farmers in Samastipur Bihar

6- leLrhiqj] fcgkj esa tutkrh; fdlkuksa ds fy, [kqEc dh 28&29 ekpZ 60 MkW- ’osr dey
[ksrh izkS|ksfxdh ij izf’k{k.k

7. Training on mushroom cultivation technology for 13-17 May 42 Dr. B.L. Attri

small/marginal farmers/growers-I Dr. Manoj Nath

7- y?kq ,oa lhekUr fdlkuksa@mRikndksa&I ds fy, [kqEc dh 13&17 ebZ 42 MkW- ch-,y- v=h
[ksrh izkS|ksfxdh ij izf’k{k.k MkW- eukst ukFk

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

8- vuqlwfpr tkfr&mi&;kstuk ¼SCSP½ dk;Zdze ds rgr izf’k{k.k 8 twu 99 MkW- ;ksxs’k xkSre
¼99 fdlku½

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

at the Directorate Dr. Anil Kumar

9- funs’kky; esa —f"k foKku dsUnzksa@jkT; —f"k fo’ofo|ky;ksa 11&17 twu 16 MkW- lrh’k dqekj
ds oSKkfudksa ds fy, izf’k{k.k dk;Zdze MkW- vfuy dqekj
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Sl. No Training Date Number of Course Coordinator

trainees

Ø-la- çf’k{k.k rkjh[k çf’k{kqvksa dh ikBîØe leUo;d
la[;k

10. Training on cultivation of Cordyceps 3-5 July 5 Dr. Satish Kumar

10- dkWMhZlsIl dh [ksrh ij izf’k{k.k 3&5 tqykbZ 5 MkW- lrh’k dqekj

11. Training on cultivation of Ganoderma and shiitake 15-17 July 15 Dr. Satish Kumar

11- xSuksMekZ ,oa f’kVkds [kqEc dh [ksrh ij izf’k{k.k 15&17 tqykbZ 15 MkW- lrh’k dqekj

12. Training on cultivation of shiitake under JICA Palampur 29-31 July 15 Dr. Satish Kumar

12- tsvkbZlh,] ikyeiqj ds rgr f’kVkds [kqEc dh [ksrh ij izf’k{k.k 29&31 tqykbZ 15 MkW- lrh’k dqekj

13. NEH Training from 2019 at ICAR-DMR, Solan 5-8 August 35 Dr. Yogesh Gautam

13- Hkk—vuqi&[kqEc vuqla/kku funs’kky; ¼ICAR-DMR½] lksyu 5&8 vxLr 35 MkW- ;ksxs’k xkSre
esa iwoksZRrj ioZrh; izf’k{k.k 2019

14. Mushroom Cultivation Training programme for farmers 19 August 50 Dr. Manoj Nath

under SC-SP held at Raipur, Chattisgarh

14- jk;iqj] NRrhlx<+ esa vuqlwfpr tkfr mi&;kstuk ¼SC - SP½ 19 vxLr 50 MkW- eukst ukFk
ds rgr fdlkuksa ds fy, [kqEc dh [ksrh ij izf’k{k.k dk;Zdze

15. Training programmes on mushroom cultivation under 19-20 August 50 Dr. Anil Kumar

SC-SP component at OUAT, Bhubeneswar

15- vksfM+’kk —f"k izkS|ksfxdh fo’ofo|ky;] Hkqous’oj esa vuqlwfpr 19&20 vxLr 50 MkW- vfuy dqekj
tkfr mi&;kstuk ¼SC - SP½ ds rgr fdlkuksa ds fy, [kqEc dh
[ksrh ij izf’k{k.k dk;Zdze

16. Mushroom Cultivation Training programme for farmers 20 August 50 Dr. Manoj Nath

under SC-SP held at Raipur, Chattisgarh

16- jk;iqj] NRrhlx<+ esa vuqlwfpr tkfr mi&;kstuk ¼SC - SP½ 20 vxLr 50 MkW- eukst ukFk
ds rgr fdlkuksa ds fy, [kqEc dh [ksrh ij izf’k{k.k dk;Zdze

17. Mushroom Cultivation Training programme for farmers 21 August 50 Dr. Manoj Nath

under SC-SP held at Raipur, Chattisgarh

17- jk;iqj] NRrhlx<+ esa vuqlwfpr tkfr mi&;kstuk ¼SC - SP½ 21 vxLr 50 MkW- eukst ukFk
ds rgr fdlkuksa ds fy, [kqEc dh [ksrh ij izf’k{k.k dk;Zdze

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

18- dkWMhZlsIl [kqEc dh [ksrh ij izf’k{k.k 26&28 vxLr 5 MkW- vfuy dqekj

19. Training programmes on mushroom cultivation under 21-22 August 50 Dr. Anil Kumar

SC-SP component at OUAT, Bhubeneswar

19- vksfM+’kk —f"k izkS|ksfxdh fo’ofo|ky;] Hkqous’oj esa vuqlwfpr 21&22 vxLr 50 MkW- vfuy dqekj
tkfr mi&;kstuk ¼SC - SP½ ds rgr fdlkuksa ds fy, [kqEc
dh [ksrh ij izf’k{k.k dk;Zdze

20. Training programmes on mushroom cultivation under 22 August 50 Sh. Rakesh Bairva

SC-SP component at SVP University, Meerut, UP.

20- ljnkj oYyHk HkkbZ iVsy fo’ofo|ky;] esjB] mRrj izns’k  22 vxLr 50 Jh jkds’k cSjok
esa vuqlwfpr tkfr mi&;kstuk ¼SC - SP½ ds rgr fdlkuksa ds
fy, [kqEc dh [ksrh ij izf’k{k.k dk;Zdze
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Sl. No Training Date Number of Course Coordinator

trainees

Ø-la- çf’k{k.k rkjh[k çf’k{kqvksa dh ikBîØe leUo;d
la[;k

21. Training programmes on mushroom cultivation under 28 August 50 Sh. Rakesh Bairva

SC-SP component at Krishi Vigyan Kendra, Jaunpur.

21- —f"k foKku dsUnz] tkSuiqj] mRrj izns’k esa vuqlwfpr tkfr 28 vxLr 50 Jh jkds’k cSjok
mi&;kstuk ¼SC - SP½ ds rgr fdlkuksa ds fy, [kqEc dh
[ksrh ij izf’k{k.k dk;Zdze

22. Training under SCSP Programme 28-29 August 43 Dr. Yogesh Gautam

22- vuqlwfpr tkfr mi&;kstuk ¼SC - SP½ ds rgr izf’k{k.k dk;Zdze 28&29 vxLr 43 MkW- ;ksxs’k xkSre

23. Training programmes on mushroom cultivation for 4 December 50 Dr. Anuradha Srivastva

farmers under SC-SP component at Sardar Vallabh

Bhai Patel University, Meerut, Uttar Pradesh

23- ljnkj oYyHk HkkbZ iVsy fo’ofo|ky;] esjB] mRrj izns’k 4 fnlEcj 50 M‚ vuqjk/kk JhokLro
esa vuqlwfpr tkfr mi&;kstuk ¼SC - SP½ ds rgr fdlkuksa ds
fy, [kqEc dh [ksrh ij izf’k{k.k dk;Zdze

24. Training on Cordyceps cultivation 11-13 September 6 Dr. Satish Kumar

24- dkWMhZlsIl dh [ksrh ij izf’k{k.k 11&13 flrEcj 6 MkW- lrh’k dqekj

25. Training programme on mushroom cultivation for framer 23-27 September 38 Dr. Anupam Barh

25- fdlkuksa ds fy, [kqEc dh [ksrh ij izf’k{k.k dk;Zdze 23&27 flrEcj 38 MkW- vuqie cM+

26. Training programme on cultivation and demonstration 25 September 50 Dr. B.L. Attri

of oyster mushroom under SC-SP on at SKUAST, Jammu

26- ’ksjs d’ehj —f"k foKku ,oa izkS|ksfxdh fo’ofo|ky;] tEew] 25 flrEcj 50 MkW- ch-,y- v=h
tEew o d’ehj esa vuqlwfpr tkfr mi&;kstuk ¼SC - SP½ ds
rgr fdlkuksa ds fy, vks,LVj [kqEc dh [ksrh ij izf’k{k.k
dk;Zdze ,oa izn’kZu

27. Training programme on cultivation and demonstration 26 September 50 Dr. B.L. Attri

of oyster mushroom under SC-SP on at SKUAST, Jammu

27- ’ksjs d’ehj —f"k foKku ,oa izkS|ksfxdh fo’ofo|ky;] tEew] 26 flrEcj 50 MkW- ch-,y- v=h
tEew o d’ehj esa vuqlwfpr tkfr mi&;kstuk ¼SC - SP½ ds
rgr fdlkuksa ds fy, vks,LVj [kqEc dh [ksrh ij izf’k{k.k
dk;Zdze ,oa izn’kZu

28. Training on White Button Mushroom Production 15-18 October 55 Dr. Manoj Nath

Technology – II for Entrepreneurs / Farmers

28- m|fe;ksa o fdlkuksa ds fy, ’osr cVu [kqEc dh mRiknu 15&18 vDrwcj 55 MkW- eukst ukFk
izkS|ksfxdh &II ij izf’k{k.k

29. Training programme on cultivation and demonstration 21-22 October 38 Dr. B.L. Attri

of oyster mushroom under SC-SP

29- vuqlwfpr tkfr mi&;kstuk ¼SC - SP½ ds rgr fdlkuksa ds 21 & 22 vDrwcj 38 MkW- ch-,y- v=h
fy, vks,LVj [kqEc dh [ksrh ij izf’k{k.k dk;Zdze ,oa izn’kZu

30. Training under NEH Plan at ICAR-DMR, Solan 05-08 November 25 Sh. Rakesh Bairva

30- Hkk—vuqi&[kqEc vuqla/kku funs’kky; ¼ICAR-DMR½] lksyu 5&8 uoEcj 25 Jh jkds’k cSjok
esa iwoksZRrj ioZrh; ;kstuk ds rgr izf’k{k.k
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Sl. No Training Date Number of Course Coordinator

trainees

Ø-la- çf’k{k.k rkjh[k çf’k{kqvksa dh ikBîØe leUo;d
la[;k

31. Training on White Button Mushroom Production 19-25 November 62 Dr. Anupam Barh

Technology for Entrepreneurs / Farmers

31- m|fe;ksa o fdlkuksa ds fy, ’osr cVu [kqEc dh mRiknu 19&25 uoEcj 62 MkW- vuqie cM+
izkS|ksfxdh ij izf’k{k.k

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

Entrepreneurs / Farmers

32- m|fe;ksa@fdlkuksa ds fy, [kqEc mRiknu izkS|ksfxdh ij izf’k{k.k 17&23 uoEcj MkW- ’osr dey

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

33- dkWMhZlsIl dh [ksrh ij izf’k{k.k 26&28 uoEcj 5 MkW- lrh’k dqekj

34. Training on mushroom cultivation technology for 27-29 November 49 Dr. Anil Kumar

tribal farmers

34- tutkrh; fdlkuksa ds fy, [kqEc dh [ksrh izkS|ksfxdh ij izf’k{k.k 27&29 uoEcj 49 MkW- vfuy dqekj

35. Review Workshop  under SCSP Programme 30 December 38 Dr. Yogesh Gautam

35- vuqlwfpr tkfr mi&;kstuk ¼SC - SP½ ds rgr leh{kk dk;Z’kkyk 30 fnlEcj 38 MkW- ;ksxs’k xkSre

hands. This gave them confidence to grow

mushrooms and almost all trainees of this group

have started growing mushrooms.

Skill Development Training Programme

Two training programmes of 200 hours

duration each were sponsored by the Agricultural

Skill Council of India. These were conducted for

25 days duration each. A total of 20 participants

each participated in these trainings. The trainings

were recently conducted and looking at the

interest of the candidates, it can be presumed

that the adoption rate of the trainees of this

training would be quite high.

Mushroom Mela-2019

21st One day Mushroom Mela was organized

on 10th September, 2019 as a flagship activity of

the directorate. It was inaugurated by chief guest

Dr. Anand Kumar Singh, Deputy Director General

(Horticultural Sciences), ICAR (Fig. 3.2 & 3.4).  Dr.

Parvinder Kaushal, Vice-Chancellor of Dr. Y. S.

Parmar University of Horticulture and Forestry,

Solan (H.P.) was the Guest of Honour. It was

[kqEc esyk & 2019

funs’kky; dh vxz.kh xfrfof/k ds :i esa fnukad 10
flrEcj] 2019 dks ,dfnolh; 21oka [kqEc esyk euk;k
x;kA bldk mn~?kkVu eq[; vfrfFk MkW- vkuUn dqekj flag]
mi egkfuns’kd ¼ckxokuh foKku½] Hkkjrh —f"k vuqla/kku
ifj"kn] ubZ fnYyh us fd;k ¼fp= 3-2 rFkk 3-4½A MkW- ijfoUnj
dkS’ky] dqyifr] MkW- okbZ-,l- ijekj ckxokuh ,oa okfudh
fo’ofo|ky;] lksyu] fgekpy izns’k us fof’k"V vfrfFk ds
:i esa dk;Zdze dh ’kksHkk c<+kbZA bl esys esa fofHkUu jkT;ksa
;Fkk fgekpy izns’k] gfj;k.kk] iatkc] vksfM+’kk] egkjk"Vª]
jktLFkku] vkU/kz izns’k] dukZVd] vle] fcgkj] rfey ukMq]
mRrjk[k.M+] mRrj izns’k] NRrhlx<+] e/; izns’k] tEew o
d’ehj] ef.kiqj rFkk flfDde ls yxHkx 1300 fdlkuksa] —
f"kjr efgykvksa] [kqEc mRikndksa] vuqla/kkudfeZ;ksa] izlkj
dkfeZdksa ,oa O;kolkf;;ksa us Hkkx fy;kA bl esys esa Hkkjr ds
chl fofHkUu jkT;ksa ds izfrfuf/k;ksa dh Hkkxhnkjh jghA

bl volj ij [kqEc dh [ksrh dh mUur izkS|ksfxfd;ksa
vkSj vU; lacaf/kr igyqvksa ij ,d izn’kZuh yxkbZ xbZ ftlesa
fofHkUu ljdkjh laxBuksa] Hkkjrh; —f"k vuqla/kku ifj"kn ds
laLFkkuksa@jkT; —f"k fo’ofo|ky;ksa] ljdkjh foRrh; laxBuksa]
dEiksLV ,oa vaMtuu mRikndksa] ok;q j[kj[kko iz.kkyh]
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attended by about 1300 farmers, farmwomen,

mushroom growers, researchers, extension

workers and businessmen from various states viz,

Himachal Pradesh, Haryana, Punjab, Odisha,

Maharashtra, Rajasthan, Andhra Pradesh,

Karnataka, Assam, Bihar, Tamil Nadu,

Uttarakhand, Uttar Pradesh, Chattishgarh,

Madhya Pradesh, Jammu and Kashmir, Manipur

and Sikkim. The representatives from 20 different

states of India attended the mela.

An exhibition on improved technologies of

mushroom cultivation and other related aspects

was organized in which various Govt.

Organizations, ICAR Institutes/Universities, Govt.

financial organization, compost and spawn

producers, manufacturers of Air handling system,

chilling system, environment controlled cropping

rooms, mushroom product, seed and pesticides

and chemical producers and NGOs displayed their

valuable information/technologies/products and

provided their services to the participants of the

Mushroom Mela (Fig. 3.3).

In order to create awareness on various improved

technologies/practices of mushroom cultivation to the

participants, farm visit of the growing units of the

Directorate was conducted and demonstrations on

improved technologies were given in front of the

participants of Mushroom Mela.

’khryu iz.kkyh] i;kZoj.k fu;af=r Økfiax d{kksa] [kqEc mRikn]
cht ,oa dhVuk’kdksa ds fuekZ.kdrkZvksa vkSj jlk;u mRikndksa
rFk k x Sj ljdkjh l axBuk s a  u s viuh e wY;oku
tkudkjh@izkS|ksfxfd;ksa@mRiknksa dks iznf’kZr fd;k vkSj
[kqEc esys esa vkus okys izfrHkkfx;ksa dks viuh lsok,a iznku dha
¼fp= 3-3½A

izfrHkkfx;ksa dks [kqEc [ksrh dh fofHkUu mUur izkS|ksfxfd;ksa
vFkok jhfr;ksa ds ckjs esa tkudkjh dk l̀tu djus ds mn~ns’;
ls funs’kky; dh c<+okj bdkb;ksa ds [ksr nkSjs djk;s x, vkSj
[kqEc esyk ds izfrHkkfx;ksa ds lEeq[k mUur izkS|ksfxfd;ksa ij
izn’kZu fn[kk, x,A

Fig. 3.2. Inauguration of Mushroom Mela 2019 by

honorable DDG (HS) Dr. A.K. Singh

fp= 3-2- MkW- ,-ds- flag] ekuuh; mi egkfuns’kd ¼ckxokuh
foKku½] Hkk—vuqi }kjk [kqEc esyk&2019 dk mn~?kkVu

Fig. 3.3. Demonstration of new technologies during

mushroom mela to honorable chief guest DDG (HS)

Dr. A.K. Singh

fp= 3-3- MkW- ,-ds- flag] ekuuh; mi egkfuns’kd ¼ckxokuh
foKku½] Hkk—vuqi }kjk [kqEc esyk&2019 ds nkSjku ikS/kjksi.k

Fig. 3.4. Ornamental tree plant tree planted by Dr.

Anand Kumar Singh, Deputy Director General

(Horticultural Sciences), ICAR

fp= 3-4- M‚ vkuan dqekj flag] mi&egkfuns'kd ¼ckxokuh
foKku½] vkbZlh,vkj }kjk yxk, x, ltkoVh isM+ ikS/ks
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In the afternoon session of Mushroom Mela,

a Kisan Goshthi was held to answer the problems

in mushroom cultivation faced by mushroom

growers. The problems faced by mushroom

growers and farmers were addressed by panel

of experts to their satisfaction.

During the Mushroom Mela, the Directorate

awarded seven (7) progressive/ innovative

mushroom growers for adopting innovative

practices in mushroom cultivation on larger scale

and mobilizing other farmers to adopt mushroom

cultivation as source of income. The seven

farmers mentioned below were selected across

India.

[kqEc esyk ds nksigj mijkar l= esa] ,d fdlku xks"Bh

dk vk;kstu fd;k x;k ftlesa [kqEc mRikndksa }kjk [kqEc

dh [ksrh esa eglwl dh tk jgha leL;kvksa ds larks"ktud

mRrj fn, x,A [kqEc mRikndksa vkSj fdlkuksa ds le{k vkus

okyh leL;kvksa dk larks"ktud lek/kku fo’ks"kKksa ds iSuy

}kjk fd;k x;kA

[kqEc esyk esa] funs’kky; }kjk  O;kid iSekus ij [kqEc

dh [ksrh esa uoksUes"kh jhfr;ksa dks viukus vkSj vkenuh ds lzksr

ds :i esa [kqEc dh [ksrh dks viukus ds fy, vU; fdlkuksa

dks izksRlkfgr djus ds fy, lkr izxfr’khy@buksosfVo [kqEc

mRikndksa@fdlkuksa dks iqjLdkj iznku fd, x,A ns’kHkj ls

fuEufyf[kr lkr fdlkuksa dk p;u fd;k x;k Fkk ftudk

fooj.k uhps izLrqr gSA

Achievements of growers felicitated with “Progressive Mushroom Grower” award

mRikndksa dh miyfC/k;ksa dks **izxfr’khy [kqEc mRiknd** iqjLdkj ls lEekfur fd;k x;k

Sh. Rajeev Kumar Ranjan/Jh jktho dqekj jatu

Sh. Rajeev Kumar Ranjan, first started oyster mushroom production with

250 bags during 2014. The marketing of oyster mushroom was a limiting

factor for its production. He adopted and popularized ZEPT (Zero energy

poly-tunnel technology) technology of Solan modified by RPCAU among

farmers of Bihar. He has developed different value added products i.e.

Mushroom Pickle, Bari, Pickle, Powder, Mushroom Sattu, Pakora and

popularized in local market of Bihar.

Jh jktho dqekj jatu us igyh ckj o"kZ 2014 esa dqy 250 FkSyksa ds lkFk vks,LVj [kqEc
dk mRiknu djuk izkjaHk fd;kA blds mRiknu ds fy, vks,LVj [kqEc dh ekdsZfVax ,d lhfer dkjd FkkA Jh jatu us
MkW- jktsUnz izlkn dsUnzh; —f"k fo’ofo|ky;] iwlk] fcgkj }kjk la’kksf/kr dh xbZ lksyu dh  ZEPT  ¼’kwU; ÅtkZ ikWyh Vuy
izkS|ksfxdh½ dks viuk;k vkSj  fcgkj ds fdlkuksa ds chp bls izpfyr fd;kA bUgksaus vusd ewY;of/kZr mRikn ;Fkk [kqEc

vpkj] cMh] vpkj] ikmMj] [kqEc lRrw] idksM+k fodflr fd, vkSj mUgsa fcgkj ds LFkkuh; cktkj esa yksdfiz; cuk;kA

Sh. Anil Kumar Thakur/Jh vfuy dqekj Bkdqj

Sh. Anil Thakur from Mamlig, Solan is growing button mushroom since 2007 and grows around 250

kg mushrooms per day in five number rooms. He has given employment to eleven persons. He also

has a cold storage and pickling facility. He has become an inspiration  for the poor villagers of his

village and many farmers are thinking of growing mushrooms after getting motivated by looking at

his progress.
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ekefyx] lksyu ds fuoklh Jh vfuy dqekj Bkdqj o"kZ 2007 ls gh cVu [kqEc dh [ksrh dj jgs
gSa vkSj ;s vius ikap dejksa esa izfrfnu yxHkx 250 fdxzk- [kqEc mxkrs gSaA Jh Bkdqj us vius ;gka
dqy 11 O;fDr;ksa dks jkstxkj ns j[kk gSA buds ikl ,d ’khr Hk.Mkj vkSj vpkj Mkyus dh
lqfo/kk gSA Jh Bkdqj vius xkao esa xjhc xzkeh.kksa ds fy, izsj.kk dk lzksr cu gq, gSa vkSj budh izxfr

ls izsfjr gksdj vusd fdlku [kqEc dh [ksrh djus ds ckjs esa viuk eu cuk jgs gSaA

Sh. Laxman Kumar Bastia/Jh y{ke.k dqekj cSfLr;k

Sh. Laxman Kumar Bastia, Puri started mushroom production in 2000 and is

producing around 100 kg paddy straw and 200 kg oyster mushroom daily. His

farm is also producing 300 kg of spawn daily, which is being sold to the local

growers.He has created employment for 20-25 poor farmers in and around his

village.

iqjh ds jgus okys Jh y{ke.k dqekj cSfLr;k us o"kZ 2000 esa [kqEc dk mRiknu djuk izkjaHk fd;k
vkSj vc ;s izfrfnu yxHkx 100 fdyksxzke /kku iqvky vkSj 200 fdyksxzke vks,LVj [kqEc dk
mRiknu dj jgs gSaA buds QkeZ ij izfrfnu 300 fdyksxzke vaMtuu dk mRiknu Hkh fd;k tk
jgk gS ftldh fcdzh LFkkuh; [kqEc mRikndksa dks dh tk jgh gSA bUgksaus vius rFkk vklikl ds xkaoksa ds 20&25 xjhc
fdlkuksa ds fy, jkstxkj Hkh mRiUu fd;k gSA

Sh. Manoj Kumar/Jh eukst dqekj

Sh. Manoj Thareja started growing mushrooms since 2009 and has provided

employment to around 60 persons. He produce around four tons of dry oyster

mushroom in a year and is sending mushrooms to Agra, Delhi, Mathura, Hathras,

Kasganj, Bariely, Varanasi and Kanpur. In a way he has popularized oyster

mushrooms is the adjoining big cities.

Jh eukst dqekj Fkjstk o"kZ 2009 ls [kqEc dh [ksrh dj jgs gSa vkSj bUgksaus yxHkx 60 O;fDr;ksa
dks jkstxkj iznku fd;k gSA Jh eukst dqekj }kjk ,d o"kZ esa yxHkx pkj Vu ’kq"d vks,LVj [kqEc
dk mRiknu fd;k tkrk gS vkSj mls vkxjk] fnYyh] eFkqjk] gkFkjl] dklxat] cjsyh] okjk.klh vkSj
dkuiqj Hkstk tkrk gSA bl izdkj ls bUgksaus vius fudVorhZ cM+s ’kgjksa esa vks,LVj [kqEc dks yksdfiz; cuk;k gSA

Sh. Ningombam Olendro/Jh fuaxksece jksysUMªks

Sh. Ningombam Rolendro Meitei started growing mushrooms since 2000 and is

producing more than 100kg mushrooms daily. Due to the scarcity and high price

of fire woods used for steam sterilization, he used 3 drums fitted with an electric

heating element of 2000w each near the base of the drums. Heating elements

well submerged in the water (from base up to a height of 3/4") is being used for

steam generation. This technique significantly reduced the labour cost and fire

wood cost.

Jh fuaxksece jksysUMªks eSrsbZ o"kZ 2000 ls [kqEc dh [ksrh dj jgs gSa vkSj buds }kjk izfrfnu 100
fdyksxzke ls Hkh vf/kd [kqEc mRiknu fd;k tk jgk gSA Hkki ds ek/;e ls foladze.k djus ds fy, bLrseky gksus okyh
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bZa/ku ydM+h dh deh vkSj vf/kd ewY; ds dkj.k bUgksaus Mªeksa ds vk/kkj ds fudV izR;sd 2000 okWV ds ,d bysfDVªd ghfVax
byhesUV ds lkFk fQV fd, x, rhu Mªeksa dk mi;ksx fd;kA ty esa vPNh rjg ls Mwcs ghfVax byhesUV ¼vk/kkj ls 3/4"

dh ÅapkbZ rd½ dk mi;ksx Hkki dks mRiUu djus ds fy, fd;k tk jgk gSA bl rduhd ls Je dh ykxr vkSj bZa/ku ydM+h

dh ykxr esa mYys[kuh; :i ls deh vkbZ A

Sh. Prithi Chand/Jh i`Fkh pUn

Shri Prithi Chand started mushroom growing in 1998. He is producing 90 kg of

spawn daily. He has 6 round the year growing rooms and 4 seasonal ones. He

has given employment to around 20 persons. He has designed a block machine

for making blocks of compost and is also selling compost.

Jh i`Fkh pUn us o"kZ 1998 esa [kqEc dh [ksrh djuk izkjaHk fd;kA buds }kjk izfrfnu 90 fdyksxzke
vaMtuu dk mRiknu fd;k tk jgk gSA buds ikl o"kZHkj pyus okys N% c<+okj d{k vkSj pkj
ekSleh d{k dh lqfo/kk gSA Jh i`Fkh pUn us yxHkx 20 O;fDr;ksa dks jkstxkj fn;k gqvk gSA bUgksaus
dEiksLV ds CykWd cukus ds fy, ,d CykWd e’khu dh fMtkbu Hkh rS;kj dh gS vkSj ;s dEiksLV
dh fcdzh Hkh djrs gSaA

Sh. Rajendra Kumar Sahu/Jh jktsUnz dqekj lkgw

Sh. Rajendra Kumr Sahu, growing mushroom since 2008 in  around 5000 sq., ft

of area, produces more than 100 kg of mushrooms per day and 100-125 kg of

spawn per day. He grows paddy straw as open cultivation in the shade of mango

orchards. He is also helping in marketing of paddy straw mushroom of all the

growers of Saraipalli which is a good initiative for helping farmers market their

produce. He firm is are selling exotic mushrooms to Reliance Fresh, Mother

Dairy, Walmart etc.

Jh jktsUnz dqekj lkgw o"kZ 2008 ls vius 5000 oxZ QqV {ks= esa [kqEc dh [ksrh dj jgs gSa vkSj buds
}kjk izfrfnu 100 fdyksxzke ls vf/kd [kqEc dk vkSj izfrfnu 100 ls 125 fdyksxzke vaMtuu dk mRiknu fd;k tkrk
gSA Jh lkgw  vke Qyks|ku dh Nk;k esa [kqyh [ksrh ds :i esa /kku iqvky dks mxkrs gSaA lkFk gh buds }kjk /kku iqvky
[kqEc dks cspus esa ljk;iYyh ds lHkh [kqEc mRikndksa dh enn Hkh dh tkrh gS tks fd ,d vPNh igy gSA budh QeZ }kjk
fjyk;al Qzs’k] enj Ms;jh rFkk okWyekVZ vkfn dks fons’kh fdLe ds [kqEc dh fcdzh dh tk jgh gSA

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

jk"Vªh;@jkT; Lrjh; izn’kZfu;ksa esa izfrHkkfxrk

Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½]
lksyu }kjk [kqEc dh [ksrh dks c<+kok nsus gsrq vkSj fdlkuksa]
m|fe;ksa vkSj vketuksa ds chp [kqEc dh [kir ds ckjs esa
tkudkjh dk foLrkj djus ds fy, fu;fer vk/kkj ij
izn’kZfu;ksa o foKku esyksa esa viuh Hkkxhnkjh ntZ djkbZ tkrh
gSA bu vkmVjhp izlkj xfrfof/k;ksa esa Hkk—vuqi & [kqEc
vuqla/kku funs’kky; ¼ICAR - DMR½] lksyu }kjk izLrqr dh
xbZa lsokvksa ds ckjs esa lwpuk dk izlkj fd;k x;k] lkfgR;
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services offered by the ICAR- DMR are undertaken

in these outreach extension activities. The ICAR-

DMR, Solan participated in the different

exhibitions/ Demonstrations in the year 2019.

Mera Gaon, Mera Gaurav Scheme

‘Mera Gaon Mera Gaurav’ scheme launched

by Hon’ble Prime Minister during the 87th

Foundation day of ICAR stipulate all the scientists

to adopt the villages and remain in touch with

farmers of the adopted villages to hasten the lab

to land process. To implement the scheme from

the ICAR-Directorate of Mushroom Research, two

teams were constituted consisting five and six

scientists respectively in each team. Twelve

villages around Solan were identified for

implementation of the scheme (Fig. 3.5).

dk fu’kqYd forj.k fd;k x;k vkSj ewY; okys izdk’kuksa dh
fcdzh dh xbZA Hkk—vuqi & [kqEc vuqla/kku funs’kky;
¼ICAR - DMR½] lksyu us o"kZ 2019 esa fofHkUu izn’kZfu;ksa rFkk
izn’kZuksa esa Hkkx fy;kA

esjk xkao & esjk xkSjo ;kstuk

Hkkjrh; —f"k vuqla/kku ifj"kn ds 87osa LFkkiuk fnol
ds volj ij ekuuh; iz/kkuea=h }kjk *esjk xkao & esjk
xkSjo* ;kstuk dk ’kqHkkjaHk fd;k x;k FkkA bl Ldhe ds
varxZr] lHkh oSKkfud xkaoksa dks vaxh—r djrs gSa vkSj
iz;ksx’kkyk ls Hkwfe ¼lab to land½ izfdz;k dks vkxs c<+kus
gsrq vaxh—r xkaoksa ds fdlkuksa ds lkFk yxkrkj lEidZ esa
jgrs gSaA Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR -

DMR½] lksyu dh vksj ls bl ;kstuk dks ykxw djus ds fy,
oSKkfudksa dh nks Vhesa cukbZ xbZa A izR;sd Vhe esa dze’k% ikap
o N% oSKkfud ’kkfey gSaA bl ;kstuk dks ykxw djus ds fy,
lksyu ds vklikl ckjg xkaoksa dh igpku dh xbZ ¼fp= 3-5½A

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

fp= 3-5- esjk xkao&esjk xkSjo dk;Zdze ds varxZr  vaxh—r xkao esa oSKkfud Vhe dk nkSjk



okf"kZd izfrosnu 2019

Hkk-—-vuq-i-&[kqEc vuqla/kku funs’kky;

67

Monthly visits, goshthis, meetings were

conducted in different villages to identify the

general and agriculture related problems of the

farmers and offer solutions by consulting with the

experts. The demonstration on Oyster mushroom

cultivation technology was conducted. Some of

the farmers adopted oyster cultivation and were

followed up by MGMG team till harvesting and

marketing of mushroom.

 Visits were made to the village Dharot, Jyon,

Pati, Solan to motivate farmers for mushroom

cultivation technology. Talks were also delivered

to women farmers on mushroom cultivation

technology and nutritional values of mushroom.

They were also made aware of the post-harvest

technology of mushroom. Inputs like spawn,

thermometer, spray pump, and pipes were also

distributed to the SC category of farmers. They

were also given ICAR-DMR publications and

extension folders on mushroom cultivation

technologies. Demonstration on spawn

production, oyster mushroom cultivation and post-

harvest technology were also organized.

Technology Documentaries as means of

information delivery on mushroom

cultivation

The ICAR-Directorate of Mushroom Research,

Solan has developed technology documentaries

on different edible and medicinal mushrooms as

well as spawn production. These documentaries

were prepared in both English and Hindi

languages and were used as complimentary and

substitute learning tools for the trainees and other

people. Total 902 documentaries amounting to

Rs. 109,390  were sold to interested people as

means of information delivery during 2019-20

(Details in Table 3.2). The documentaries helped

many participants learn about mushroom

cultivation technology as a substitute for

attending the training programmes.

fdlkuksa dh lkekU; rFkk —f"k laca/kh leL;kvksa dh

igpku djus ds fy, fofHkUu xkaoksa esa ekfld nkSjs fd, x,

rFkk xksf"B;ksa vkSj cSBdksa dk vk;kstu fd;k x;k ftuesa

fo’ks"kKksa ds lkFk lykg djds lek/kku izLrqr fd, x,A

vks,LVj [kqEc dh [ksrh izkS|ksfxdh ij izn’kZu yxk, x,A

dqN fdlkuksa us vks,LVj [ksrh dks viuk;k vkSj [kqEc dh

rqMkbZ vkSj ekdsZfVax djus rd esjk xkao & esjk xkSjo Vhe

}kjk fu;fer :i ls buls lEidZ cuk;s j[kk x;kA

[kqEc dh [ksrh izkS|ksfxdh dks viukus ds fy, fdlkuksa

dks izksRlkfgr djus gsrq xkao /kjksV] T;ksu] ikVh] lksyu esa nkSj

fd, x,A —f"kjr efgykvksa ds lEeq[k [kqEc dh [ksrh

izkS|ksfxdh vkSj [kqEc ds iks"kf.kd eku ij okrkZ,a Hkh izLrqr

dh xbZaA lkFk gh mUgsa [kqEc dh QlyksRrj izkS|ksfxdh ds ckjs

esa tkudkjh iznku dh xbZA vuqlwfpr tkfr oxZ ls tqM+s

fdlkuksa dks vaMtuu] FkeksZehVj] Lizs iEi rFkk ikbi tSls

vknku Hkh forfjr fd, x,A lkFk gh mUgsa Hkk—vuqi & [kqEc

vuqla/kku funs’kky; ¼ICAR - DMR½ ds izdk’ku ,oa [kqEc dh

[ksrh izkS|ksfxfd;ksa ij rS;kj fd, x, izlkj iqfLrdk,a Hkh

iznku fd, x,A vaMtuu mRiknu] vks,LVj [kqEc dh [ksrh

,oa QlyksRrj izkS|ksfxdh ij izn’kZu Hkh fn[kk, x,A

[kqEc dh [ksrh ij lwpuk lqiqnZxh ds :i esa izkS|ksfxdh

MkD;wesUVªht

Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½]

lksyu }kjk fofHkUu [kkus ;ksX; ,oa vkS"k/kh; [kqEc ds lkFk

lkFk vaMtuu mRiknu ij izkS|ksfxdh MkD;wesUVªht rS;kj dh

xbZaA bu MkD;wesUVªht dks vaxzsth o fgUnh nksuksa Hkk"kkvksa esa

rS;kj fd;k x;k vkSj izf’k{kqvksa rFkk vU; yksxksa ds fy,

vuqiwjd rFkk oSdfYid yfuZax VwYl ds :i esa budk mi;ksx

fd;k x;kA o"kZ 2019&20 ds nkSjku lwpuk lqiqnZxh ds mik;

ds rkSj ij bPNqd yksxksa dks dqy 902 MkD;wesUVªht dh fcdzh

dh xbZ vkSj :i;s 109]390 dk jktLo l`ftr fd;k x;k

¼rkfydk 3-2 esa fooj.k½A MkD;wesUVªht ls vusd izfrHkkfx;ksa

dks izf’k{k.k dk;Zdzeksa esa Hkkx ysus ds fy, ,d fodYi ds

:i esa [kqEc [ksrh izkS|ksfxdh ds ckjs esa tkudkjh gkfly

djus esa enn feyhA
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Work related to e-learning material

Directorate of mushroom research updated

an e-learning portal which includes information

related to the cultivation technologies of different

mushrooms, post-harvest technologies, pests and

diseases and utilization of spent mushroom

substrate. 10 videos on basic concepts of

mushroom cultivation, project preparation and

farm design were prepared in collaboration with

Cdac, Mohali, Punjab (Table 3.3). The details of

the subjects and experts of videos id given herein

below:

bZ&yfuZax lkexzh ls lacaf/kr dk;Z

Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½
}kjk bZ&yfuZax iksVZy dks v|ru cuk;k x;k ftlesa fofHkUu
[kqEc dh [ksrh izkS|ksfxfd;ksa] QlyksRrj izkS|ksfxfd;ksa]
uk’khthoksa ,oa jksxksa rFkk LisUV [kqEc iks"kk/kkj dh mi;ksfxrk
ls lacaf/kr tkudkjh ’kkfey gS A lhMSd ¼C-dac½] eksgkyh]
iatkc ds lg;ksx ls [kqEc dh [ksrh] ifj;kstuk dks rS;kj
djus vkSj QkeZ fMtkbu dh ewyHkwr vo/kkj.kkvksa ij dqy
nl ohfM;ks rS;kj fd, x, ¼rkfydk 3-3½A ohfM;ks ds fo"k;
,oa fo’ks"kK dk fooj.k uhps izLrqr fd;k x;k gSA

Table 3.2. Sale of video documentaries in 2019-20

rkfydk 3-2- o"kZ 2019&20 esa ohfM;ks MkD;wesUVªht dh fcdzh

S . Documentaries title DVDs Sold in numbers DVDs Sold in numbers

No. (English) (Hindi)

Ø-la- MkD;wesUVªht dk ’kh"kZd MhohMh dh fcdzh la[;k MhohMh dh fcdzh la[;k
¼vaxzsth½ ¼fgUnh½

1. Spawn production 32 120

1. vaMtuu mRiknu 32 120

2. Cultivation technology of white button mushroom 99 1

2. ’osr cVu [kqEc dh [ksrh izkS|ksfxdh 99 1

3. Cultivation technology of Oyster 51 118

3. vks,LVj [kqEc dh [ksrh izkS|ksfxdh 51 118

4. Cultivation technology of Paddy straw mushroom 26 28

4. /kku iqvky [kqEc dh [ksrh izkS|ksfxdh 26 28

5. Cultivation technology of Shitake mushroom 65 33

5. f’kVkds [kqEc dh [ksrh izkS|ksfxdh 65 33

6. Cultivation technology of milky mushroom 26 35

6. nwf/k;k [kqEc dh [ksrh izkS|ksfxdh 26 35

7. White button mushroom under natural condition 141 127

7. izk—frd ifjfLFkfr;ksa ds varxZr ’osr cVu [kqEc 141 127

Total 440 462

dqy 440 462

Grand total of DVDs sold 9 0 2

csph xbZ MhohMh dk lexz ;ksx 9 0 2
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Table 3.3. Details of video on basics of cultivation of major cultivated mushrooms

rkfydk 3-3- [ksrh fd, x, izeq[k  [kqEc dh [ksrh ds izkjafHkd igyqvksa ij ohfM;ks dk fooj.k

Topic Expert Name Drive Link

’kh"kZd fo’ks"kK dk uke Mªkbo fyad

Introduction Dr. V P Sharma https://drive.google.com/open?id=1rAfhrsCL3czNv2OPpx15vtl-Zhq6Ln07

ifjp; MkW- oh-ih- ’kekZ https://drive.google.com/open?id=1rAfhrsCL3czNv2OPpx15vtl-Zhq6Ln07

Basic concepts Dr. B L Attri https://drive.google.com/open?id=1_a8mi6ohm6nBzxAY3LCmte4nNmCI7V-7

ewyHkwr vo/kkj.kk MkW- ch-,y- v=h https://drive.google.com/open?id=1_a8mi6ohm6nBzxAY3LCmte4nNmCI7V-7

Technical details Dr. Anupam Barh https://drive.google.com/open?id=1p57mifB3ZyHSh9bnUDOZEkeQ8xuuWci7

rduhdh fooj.k MkW- vuqie cM+ https://drive.google.com/open?id=1p57mifB3ZyHSh9bnUDOZEkeQ8xuuWci7

How to open Dr. Shwet Kamal https://drive.google.com/open?id=1YvqLIXgCjlCy8GLtPwNeKtdkco29z08M

dSls vksiu djsa MkW- ’osr dey https://drive.google.com/open?id=1YvqLIXgCjlCy8GLtPwNeKtdkco29z08M

Imp Points Dr. Yogesh Gautam https://drive.google.com/open?id=1Smt1ew3b0-9KrVvfIhyZCIuqXNBZ9mJL

egRoiw.kZ fcUnw MkW- ;ksxs’k xkSre https://drive.google.com/open?id=1Smt1ew3b0-9KrVvfIhyZCIuqXNBZ9mJL

Trouble shooting Dr. Anil kumar https://drive.google.com/open?id=1d3hz3VIFDkDuSOqNf8xsESdpVFeNw3bq

leL;k fuokj.k MkW- vfuy dqekj https://drive.google.com/open?id=1d3hz3VIFDkDuSOqNf8xsESdpVFeNw3bq

Customer Dr. Anuradha Srivastav https://drive.google.com/open?id=1S-qdUGwYpC2e0bRie1TmIApRClFsV55t

satisfaction

miHkksDrk dh larqf"V MkW- vuqjk/kk JhokLro https://drive.google.com/open?id=1S-qdUGwYpC2e0bRie1TmIApRClFsV55t

Project report Dr. Shwet Kamal https://drive.google.com/open?id=1ELOGwBTEd03w0l0clMBY_ecEP8-j6Bbq

and finance

ifj;kstuk fjiksVZ MkW- ’osr dey https://drive.google.com/open?id=1ELOGwBTEd03w0l0clMBY_ecEP8-j6Bbq

,oa foRr

Paddy straw Dr. Anil kumar https://drive.google.com/open?id=1qFqM4G0YBm1RtAH8pMy_3blzrvCk8sdE

mushroom

/kku iqvky [kqEc MkW- vfuy dqekj https://drive.google.com/open?id=1qFqM4G0YBm1RtAH8pMy_3blzrvCk8sdE

Button mushroom Dr. Shwet Kamal https://drive.google.com/open?id=1uj4PyjqhfDbuYvSZj3TAy6Y_vR0tcjnt

cVu [kqEc MkW- ’osr dey https://drive.google.com/open?id=1uj4PyjqhfDbuYvSZj3TAy6Y_vR0tcjnt

Production data of total mushroom production

was compiled of different states of India for the

year 2019 and is shown in the Table 3.4.

o"kZ 2019 ds fy, Hkkjr ds fofHkUu jkT;ksa ds dqy [kqEc
mRiknu ds vkadM+ksa dks rkfydk 3-4 esa n’kkZ;k x;k gSA

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

rkfydk 3-4- o"kZ 2019&20 ds nkSjku Hkkjr ds fofHkUu jkT;ksa esa [kqEc mRiknu dk fooj.k

S . State Mushroom Production

No. (tonnes) 2019-20

Ø-la- jkT; [kqEc mRiknu ¼Vu½ 2019&20

1. Andhra Pradesh 3650

1. vkU/kz izns’k 3650

2. Arunachal Pradesh 60

2. v:.kkpy izns’k 60

3. Assam 1200

3. vle 1200

S . State Mushroom Production

No. (tonnes) 2019-20

Ø-la- jkT; [kqEc mRiknu ¼Vu½ 2019&20

4. Bihar 15280

4. fcgkj 15280

5. Chhattisgarh 1050

5. NRrhlx<+ 1050

6. Delhi 3160

6. fnYyh 3160
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S . State Mushroom Production

No. (tonnes) 2019-20

Ø-la- jkT; [kqEc mRiknu ¼Vu½ 2019&20

7. Goa 6400

7. xksok 6400

8. Gujarat 14000

8. xqtjkr 14000

9. Haryana 20050

9. gfj;k.kk 20050

10. Himachal Pradesh 15600

10. fgekpy izns’k 15600

11. Jammu and Kashmir 1500

11. tEew & d’ehj 1500

12. Jharkhand 3000

12. >kj[k.M+ 3000

13. Karnataka 1220

13. dukZVd 1220

14. Kerala 910

14. dsjy 910

15. Maharashtra 19000

15. egkjk"Vª 19000

16. Madhya Pradesh 500

16. e/; izns’k 500

17. Manipur 70

17. ef.kiqj 70

18. Meghalaya 35

18. es?kky; 35

19. Mizoram 65

19. fetksje 65

S . State Mushroom Production

No. (tonnes) 2019-20

Ø-la- jkT; [kqEc mRiknu ¼Vu½ 2019&20

20. Nagaland 405

20. ukxkyS.M 405

21. Odisha 19532

21. vksfM+’kk 19532

22. Punjab 18000

22. iatkc 18000

23. Rajasthan 13400

23. jktLFkku 13400

24. Sikkim 6

24. flfDde 6

25. Tamil Nadu 11475

25. rfey ukMq 11475

26. Tripura 120

26. f=iqjk 120

27. Uttarakhand 14200

27. mRrjk[k.M+ 14200

28. Uttar Pradesh 9700

28. mRrj izns’k 9700

29. West Bengal 7500

29. if’pe caxky 7500

30. North East, Delhi, Chandigarh 3650

and others

30. mRrj&iwoZ] fnYyh] p.Mhx<+ ,oa 3650

vU;

Total 201088

dqy 201088
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4. AICRP (MUSHROOM) CENTRES

4- vf[ky Hkkjrh; lefUor [kqEc vuqla/kku ifj;kstuk dsUnz

With a view to test and disseminate the
technology developed at ICAR-Directorate of

Mushroom Research, Solan and its Centres in

different agro-climatic regions of the country and
further popularize mushroom as secondary

agriculture along with the existing farming

system, the All India Coordinated Research
Project on Mushroom (AICRPM) was launched

during VI Five-Year Plan on 01.04.1983 with its

Headquarters at Directorate of Mushroom
Research, Solan, Himachal Pradesh (HP). The

Director of DMR, Solan (HP) also functions as the

Project Co-ordinator of the project. The mandate
of AICRP (Mushroom) is to coordinate and

monitor multi-location trials with improved

mushroom varieties / hybrids, cultivation
practices related to crop production, crop

protection measures and post harvest technology,

all aimed at increasing production, productivity
and utilization of mushroom in the country.

Initially, the All India Coordinated Mushroom

Improvement Project started with six Centres.
During the XII five year plan 11 more coordinating

and 9 cooperating centres were added and

Faizabad centre was dropped. At present,
23 Coordinating and 9 co-operating Centres are

working under AICRPM. These are:

The Old Centres are

Coordinating Centres

1. ICAR Research Complex for NEH Region,

Barapani

2. ICAR-Research Complex for Eastern Region

Research Centre, Ranchi

3. Punjab Agricultural University, Ludhiana

4. Tamil Nadu Agricultural University,

Coimbatore

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

6. CoA, Mahatma Phule Agricultural University,

Pune

ns’k ds fofHkUu —f"k tyok;q {ks+=ksa esa [kqEc vuqla/kku
funs’kky; rFkk blds dsUnzksa }kjk fodflr dh xbZa izkS|ksfxfd;ksa
dk ijh{k.k djus vkSj mudk izlkj djus rFkk lkFk gh
orZeku —f"k iz.kkyh ds lkFk&lkFk lsds.Mjh —f"k ds :i esa
[kqEc vFkok e’k:e dks izpfyr djus ds mn~ns’; ls fnukad
01-04-1983 dks NBh iapo"khZ; ;kstuk ds nkSjku vf[ky
Hkkjrh; lefUor [kqEc vuqla/kku ifj;kstuk dks izkjaHk fd;k
x;k FkkA bldk eq[;ky; [kqEc vuqla/kku funs’kky;] lksyu
¼fgekpy izns’k½ esa j[kk x;k FkkA funs’kd] Hkk—vuqi & [kqEc
vuqla/kku funs’kky; }kjk ifj;kstuk leUo;d ds :i esa Hkh
dk;Z fd;k tkrk gSA vf[ky Hkkjrh; lefUor [kqEc
vuqla/kku ifj;kstuk ds vf/kns’kksa esa mUur [kqEc fdLeksa@ladj
fdLeksa] Qly mRiknu] Qly laj{k.k mik;ksa ,oa QlyksRrj
izkS|ksfxdh ls tqM+h —f"k jhfr;ksa dk leUo; djuk vkSj cgq
LFkkfud ijh{k.kksa dh fuxjkuh djuk gS ftudk mn~ns’; ns’k esa
[kqEc dk mRiknu] mRikndrk vkSj mi;ksfxrk dks c<+kuk gSA

izkjaHk esa] vf[ky Hkkjrh; lefUor [kqEc lq/kkj  ifj;kstuk
dks dqy N% dsUnzksa ds lkFk izkjaHk fd;k x;k FkkA ckjgoha
iapo"khZ; ;kstuk ds nkSjku] bl ifj;kstuk esa X;kjg u, lefUor
dsUnzksa vkSj ukS lg;ksxh dsUnzksa dks ’kkfey fd;k x;k vkSj QStkckn
dsUnz dks gVk fn;k x;kA orZeku esa] vf[ky Hkkjrh; lefUor
[kqEc vuqla/kku ifj;kstuk ds varxZr dqy 23 lefUor dsUnz rFkk
9 lg;ksxh dsUnz dk;Zjr gSa tks fd bl izdkj gSa %&

iqjkus dsUnz

lefUor dsUnz

1- mRrj iwohZ ioZrh; {ks= ds fy, Hkk—vuqi dk vuqla/kku
ifjlj] ckjkikuh

2- iwohZ {ks= ds fy, Hkk—vuqi dk vuqla/kku ifjlj
vuqla/kku dsUnz] jkaph

3- iatkc —f"k fo’ofo|ky;] yqf/k;kuk

4- rfey ukMq —f"k fo’ofo|ky;] dks;EcVwj

5- th-ch- iar —f"k o izkS|ksfxdh fo’ofo|ky;] iaruxj

6- d —f"k egkfo|ky;] egkRek Qqys —f"k fo’ofo|ky;]
iq.ks
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7. Indira Gandhi Krishi Vishwa Vidyalaya, Raipur

8. Maharana Pratap University of Agriculture

and Technology, Udaipur

9. CoA, Kerala Agricultural University, Vellayani

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

11. Orissa University of Agricultute and

Technology, Bhubaneswar

12. Rajendra Agricultural University, Samastipur,

Pusa

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

Univ., Pasighat

14. HAIC, Murthal

Cooperating Centres

15. Dr. Y. S. Parmar University of Horticulture &

Forestry, Nauni, Solan (HP).

New Centres Included During XII Plan

Coordinating Centres

16. ICAR Research Complex for NEH Region,

Sikkim

17. ICAR Research Complex for NEH Region,

Arunachal Pradesh

18. ICAR Research Complex for NEH Region,

Nagaland

19. ICAR Research Complex for NEH Region,

Manipur

20. ICAR Research Complex for NEH Region,

Mizorum

21. ICAR Research Complex for NEH Region,

Tripura

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

Blair

23. ICAR-Indian Institute of Horticultural

Research, Bangalore

24. CSK HPKV, Palampur

Co-operating Centres

1. ICAR-VPKAS, Almora

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

Srinagar

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

7- bfUnjk xka/kh —f"k fo’ofo|ky;] jk;iqj

8- egkjk.kk izrki —f"k ,oa izkS|ksfxdh fo’ofo|ky;] mn;iqj

9- —f"k egkfo|ky;] dsjy —f"k fo’ofo|ky;] osYyk;uh

10- pkS/kjh pj.k flag gfj;k.kk —f"k fo’ofo|ky;] fglkj

11- vksfM+’kk —f"k o izkS|ksfxdh fo’ofo|ky;] Hkqous’oj

12- jktsUnz —f"k fo’ofo|ky;] leLrhiqj] iwlk] fcgkj

13- ckxokuh ,oa okfudh egkfo|ky;] dsUnzh; —f"k
fo’ofo|ky;] iklh?kkV

14- ,p,vkbZlh] eqjFky

lg;ksxh dsUnz

15- MkW- okbZ-,l- ijekj ckxokuh ,oa okfudh fo’ofo|ky;]
ukSuh] lksyu ¼fgekpy izns’k½

12oha ;kstuk ds nkSjku ’kkfey u, dsUnz

lefUor dsUnz

16- mRrj iwohZ ioZrh; {ks= ds fy, Hkk—vuqi dk vuqla/kku
ifjlj] flfDde

17- mRrj iwohZ ioZrh; {ks= ds fy, Hkk—vuqi dk vuqla/kku
ifjlj] v:.kkpy izns’k

18- mRrj iwohZ ioZrh; {ks= ds fy, Hkk—vuqi dk vuqla/kku
ifjlj] ukxkyS.M

19- mRrj iwohZ ioZrh; {ks= ds fy, Hkk—vuqi dk vuqla/kku
ifjlj] ef.kiqj

20- mRrj iwohZ ioZrh; {ks= ds fy, Hkk—vuqi dk vuqla/kku
ifjlj] fetksje

21- mRrj iwohZ ioZrh; {ks= ds fy, Hkk—vuqi dk vuqla/kku
ifjlj] f=iqjk

22- Hkk—vuqi & dsUnzh; }hih; —f"k vuqla/kku laLFkku] iksVZ
Cys;j] vaMeku o fudksckj

23- Hkk—vuqi & Hkkjrh; ckxokuh vuqla/kku laLFkku] caxyq:

24- lh,lds ,pihdsoh] ikyeiqj

lg;ksxh dsUnz

1- Hkk—vuqi & foosdkuUn ioZrh; —f"k vuqla/kku laLFkku]
vYeksM+k

2- ’ksjs d’ehj —f"k foKku o izkS|ksfxdh fo’ofo|ky;]
Jhuxj

3- ’ksjs d’ehj —f"k foKku o izkS|ksfxdh fo’ofo|ky;]
tEew
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4- vle —f"k fo’ofo|ky;] tksjgkV

5- ljnkj oYyHk HkkbZ iVsy —f"k o izkS|ksfxdh fo’ofo|ky;]
esjB

6- fc/kku pUnz —f"k fo’ofo|ky;] ukfM;k] if’pe caxky

7- ljnkj Øq’khZuxj narsokMk —f"k fo’ofo|ky;] narsokMk

8- çks t; ’kadj —f"k fo’ofo|ky;] jktsaæ uxj gSnjkckn

4. Assam Agri. University, Jorhat

5. Sardar Ballabh Bhai Patel Uni. Of Agri & Tech.,

Meerut

6. Bidhan Chandra Krishi Viswavidyalaya, Nadia

7. Sardarkrushinagar- Dantiwada Agri. Uni.,

Dantiwada

8. Prof. Jai Shankar Agri. Uni., Rajendranagar,

Hyderabad

Visits to mushroom units undertaken by Dr. V.P. Sharma, Director, ICAR-DMR, Solan for the year 2019-20

o"kZ 2019&20 ds nkSjku MkW- oh-ih- ’kekZ] funs’kd] Hkkd`vuqi&[kqEc vuqla/kku funs’kky; ¼ICAR - DMR½] lksyu }kjk [kqEc bdkb;ksa
dk nkSjk

S.No. Place Farm visited

Ø-la- LFkku QkeZ dk nkSjk

1. Paonta Sahib (HP) Himalayan International Mushroom Farm at Paonta Sahib. Some incidence of wet bubble

and mismanagement problem was there.

1- ikoaVk lkfgc ikoaVk lkfgc esa fgeky;u baVjus’kuy [kqEc QkeZ ue ccy jksx ds dqN izdksi vkSj dqizca/ku dh
¼fgekpy izns’k½ leL;k ikbZ xbZ

2. Dehradun (Uttarakhand) Mishra Spawn Lab, Dehradun, Advised to maintain hygienic conditions.

2- nsgjknwu ¼mRrjk[k.M+½ feJk LikWu ySc] nsgjknwu&LokLF;dj ifjfLFkfr;ksa dks cuk;s j[kus dh lykg nh xbZ

3. Dehradun (Uttarakhand) Flex Foods Pvt. Ltd.  Wet bubble problem was identified.

3- nsgjknwu ¼mRrjk[k.M+½ Q~ysDl QwM~l izk- fyfeVsM&ue ccy jksx dh leL;k dh igpku dh xbZ

4. Dehradun (Uttarakhand) Soumya Foods Pvt. Ltd., Dehradun. Set-up for Cordyceps cultivation having good crop of

Cordyceps.

4- nsgjknwu ¼mRrjk[k.M+½ lkSE;k QwM~l izk- fyfeVsM] nsgjknwu&dkWMhZlsIl dh vPNh Qly ds fy, dkWMhZlsIl dh [ksrh gsrq
LFkkfir dh xbZ

5. Imphal (Manipur) i) Puneel Mushroom Farm at Malam, Imphal West

ii) Salai Mushroom Farm of shiitake Mushroom cultivation

iii) Divoncha oyster mushroom farm in ImphalSpore problem of green mould found in all

the three farms.

5- bEQky ¼ef.kiqj½ i) eyke] if’peh bEQky esa iquhy [kqEc QkeZ
ii) f’kVkds [kqEc dh [ksrh dk lykbZ [kqEc QkeZ
iii) bEQky esa fnoksUpk vks,LVj [kqEc QkeZ lHkh rhuksa QkeZ esa gjh QQwan dh chtk.kq leL;k ikbZ xbZ

6. Shillong (Meghalaya) i) Visited integrated mushroom farm at Umiam

ii) Visited Mushroom growing facilities of Deptt. of Horticulture, Shillong. Problem of green

mould found in oyster mushroom farm and no problem identified at white button mushroom

farm.

6- f’kykax ¼es?kky;½ i) mfe;ke] es?kky; esa ,dh—r [kqEc QkeZ
ii) ckxokuh foHkkx] f’kykax] es?kky; dh [kqEc c<+okj lqfo/kk,a vks,LVj [kqEc QkeZ esa gjh QQwan dh
leL;k ikbZ xbZ ogha ’osr cVu [kqEc QkeZ ij dksbZ leL;k ugha ikbZ xbZ

7. Palampur (HP) i) Visited Indo-Dutch Compost Facilities at Palampur.

ii) Visited a mushroom farm of Mr. Mankotia at Gaggal, KangraNo problem found at both

the facilities.

7- ikyeiqj ¼fgekpy izns’k½ i) ikyeiqj esa baMks&Mp dEiksLV lqfo/kk,a
ii) xXxy] dkaxMk esa Jh eudksfV;k dk [kqEc QkeZ nksuksa LFkkuksa ij dksbZ leL;k ugha ikbZ xbZ
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S.No. Place Farm visited

Ø-la- LFkku QkeZ dk nkSjk

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

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

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

iv) Visited and met Sh. Ganesh Singh who is providing low cost machinery to spawn units

at Indipur. No problem, growers complaint low yield as they were using bed method for the

cultivation of paddy straw mushroom. Motivated to use indoor method of composting.

8- Hkqous’oj ¼vksfM+’kk½ i) yEcksnjiqj] <sadkuky esa Jh fot; dqekj lkgw dh Jh xq:nso LikWu ;wfuV
ii) bUnhiqj esa Jh vt; dqekj izLVh dh vaMtuu bdkbZ ,oa [kqEc bdkbZ
iii) eqnqyh esa Jh fnyhi dqekj dh fdlku [kqEc ,oa vaMtuu bdkbZ
iv) bUnhiqj esa vaMtuu bdkb;ksa dks lLrh e’khujh iznku djus okys Jh x.ks’k flag ds [kqEc QkeZ
dk nkSjk vkSj muls eqykdkr dksbZ leL;k ugha ikbZ xbZA mRikndksa us de mit dh f’kdk;r dh
D;ksafd muds }kjk /kku iqvky [kqEc dh [ksrh esa D;kjh fof/k dk mi;ksx fd;k tk jgk FkkA mRikndksa
dks [kkn vFkok dEiksLV rS;kj djus dh baMksj fof/k dk mi;ksx djus ds fy, izksRlkfgr fd;k x;kA

9. Srinagar (J&K) Visited spawn laboratory of Ms. Babar and six mushroom units at in Badgaon, Dodhpatri

and Srinagar. Spawn lab under construction gave technical guidance. No problem found in

above mushroom units.

9- Jhuxj ¼tEew o d’ehj½ cMkxkao] nks/ki=h rFkk Jhuxj esa lqJh ckcj dh vaMtuu iz;ksx’kkyk ,oa N% [kqEc bdkb;ksa dk nkSjk
fd;kA fuekZ.kk/khu vaMtuu iz;ksx’kkyk ds fy, rduhdh ekxZn’kZu iznku fd;k x;kA mijksDr [kqEc
bdkb;ksa esa dksbZ leL;k ugha ikbZ xbZA

10. Ranchi (Jharkhand) Visited mushroom farm of Mr. Shubham at Ranchi.  Wet bubble disease found in button

mushroom.

10- jkaph ¼>kj[k.M+½ jkaph esa Jh ’kqHke dk [kqEc QkeZ&cVu [kqEc esa ue ccy jksx dh leL;k ikbZ xbZ

11. Samastipur (Bihar) i) Chhapra, Bihar and inaugurated Thakur Mushroom Farm.

ii) Visited the mushroom farm of Mrs. Manorama Devi near Muzzafarpur. No problem

found in the above two farms.

11- leLrhiqj ¼fcgkj½ i) Nijk] fcgkj esa Bkdqj e’k:e QkeZ dk mn~?kkVu fd;k
ii) eqtQ~Qjiqj ds fudV Jherh euksjek nsoh ds [kqEc QkeZ dk nkSjk fd;kA mijksDr nksuksa QkeZ esa
dksbZ leL;k ugha ikbZ xbZA

12. Udaipur (Rajasthan) Button mushroom farm near Nath Dwar being run by three unemployed engineers. No

problem even using long method of compost. Advised to switch to short method of

composting.

12- mn;iqj ¼jktLFkku½ rhu csjkstxkj bathfu;jksa }kjk ukFk}kj ds fudV pyk;k tk jgk cVu [kqEc QkeZA dEiksLV dh yach
fof/k dk mi;ksx djus ds ckotwn dksbZ leL;k ugha ikbZ xbZA dEiksLV rS;kj djus dh NksVh
fof/k dks viukus dh lykg nh xbZA

13. Ludhiana (Punjab) i) Randhawa Mushroom Farm near Batala, Punjab.

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

Singh.

iii) Mushroom farm of Mr. Khushwant Singh at Bhatik and another at Tarskha.Some incidence

of wet bubble was found in two farms.

13- yqf/k;kuk ¼iatkc½ i) cVkyk] iatkc ds fudV ja/kkok [kqEc QkeZ
ii) Ms;jhoky xkao esa Jh fnyckx] Jh igok flag ,oa Jh rjlse flag ds [kqEc QkeZ
iii) HkkfVd esa Jh [kq’koar flag vkSj rjl[kk esa ,d vU; [kqEc QkeZ nks QkeZ esa ue ccy jksx dk
dqN izdksi ns[kus dks feykA
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S.No. Place Farm visited

Ø-la- LFkku QkeZ dk nkSjk

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

construction technical advice given

14- yqf/k;kuk ¼iatkc½ yqf/k;kuk ls yxHkx 30 fdyksehVj nwj Jh jktho egktu ,oa dyu ds [kqEc QkeZA fuekZ.k ds fy,
rduhdh lykg nh xbZA

15. Raipur (Chhattisgarh) i) Oyster  mushroom farm of Ms. Pooja Shukla

ii) Button mushroom farm of Mr. Kakkar.

iii) Oyster mushroom farm of Mr. Saurabh Changez about 120 kms from Raipur.In oyster

mushroom farms no problem was there whereas in button mushroom farm some labour

problem was thee.

15- jk;iqj ¼NRrhlx<+½ i) lqJh iwtk ’kqDyk dk vks,LVj [kqEc QkeZ
ii) Jh dDdM+ dk cVu [kqEc QkeZ
iii) jk;iqj ls yxHkx 120 fdyksehVj nwj Jh lkSjHk paxst dk vks,LVj [kqEc QkeZ vks,LVj [kqEc
QkeZ esa dksbZ leL;k ugha ikbZ xbZ tcfd cVu [kqEc QkeZ esa etnwjh laca/kh dqN leL;k,a FkhaA

16. Hisar (Haryana) Oyster mushroom farm and one button mushroom farm (Saini Mushroom Farm). Low

temperature in oyster unable to get crop due to low temperature, in button mushroom no

problem was found.

16- fglkj ¼gfj;k.kk½ vks,LVj [kqEc QkeZ rFkk ,d cVu [kqEc QkeZ ¼lSuh [kqEc QkeZ½ de rkieku ds dkj.k vks,LVj [kqEc
esa Qly ugha gks ikbZ tcfd cVu [kqEc esa dksbZ leL;k ugha ikbZ xbZA

17. Pune (Maharashtra) i) Tirupati Balaji Mushroom Farm at Baramati.  No problem found.

ii) Navlakha Mushroom Farm on the way to Pune. Wet bubble disease

17- iq.ks ¼egkjk"Vª½ i) ckjkerh esa fr:ifr ckykth [kqEc QkeZ&dksbZ leL;k ugha ikbZ xbZ
ii) iq.ks ekxZ ij uoy[kk [kqEc QkeZ&ue ccy jksx dh leL;k ikbZ xbZ

18. Pune (Maharashtra) i) Spawn laboratory at Rajgurunagar

ii) Vaishnavi Agrotech Mushroom Farm at Pune.No problem at both the unit.s.

18- iq.ks ¼egkjk"Vª½ i) jktxq:uxj] iq.ks esa vaMtuu iz;ksx’kkyk
ii) iq.ks esa oS".koh ,xzksVsd [kqEc QkeZ nksuksa bdkb;ksa esa dksbZ leL;k ugha ikbZ xbZA

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

19- ifV;kyk ¼iatkc½ ifV;kyk esa Jh lkfgy caly dk [kqEc QkeZ tgka ue ccy jksx dh leL;k ikbZ xbZ

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

20- ukynsgjk ¼fgekpy izns’k½ ukynsgjk ds fudV Jh dey iky dk QkeZ&dksbZ leL;k ugha ikbZ xbZ

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

21- iksVZ Cys;j ¼vaMeku o iksVZ Cys;j esa rhu vks,LVj [kqEc QkeZ&dksbZ leL;k ugha ikbZ xbZ
fudksckj }hilewg½

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

22- clariqj ¼fgekpy izns’k½ ckYMs;ku esa ,d ;qok m|eh dk ,d cVu [kqEc QkeZ&dksbZ leL;k ugha ikbZ xbZ

23. Jubbarhatti (HP) Mushroom farm of Sh. Gian Kashyap in village Sayari – No problem found.Mushroom farm

of Sh. Tej Ram at Garu – Wet bubble disease.

23- tqCckjgV~Vh ¼fgekpy izns’k½ xkao l;kjh esa Jh Kku d’;i dk [kqEc QkeZ&dksbZ leL;k ugha ikbZ xbZ xk: esa Jh rst jkt dk
[kqEc QkeZ & ue ccy jksx
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5. LIST OF PUBLICATIONS

5- izdk'kuksa dh lwph

( i ) Research papers

1. A Barh, VP Sharma, SK Annepu, S Kamal, S

Sharma, P Bhatt. 2019. Genetic

improvement in Pleurotus (oyster

mushroom): a review. Biotech, 9 (9): 322

2. Annepu SK., Sharma VP., Barh A., Kumar S.,

Shirur, M., Kamal S. 2019. Effects of

genotype and growing substrate on bio-

efficiency of gourmet and medicinal

mushroom, Lentinula edodes (Berk.) Pegler.

Bangladesh Journal of Botany, 48 (1): 129-

138.

3. Anupam  Barh,  VP  Sharma,  Shwet  Kamal,

Mahantesh  Shirur, Sudheer  Kumar  Annepu,

Anil Kumar and RC Upadhyay. 2019.

Speciation of cultivated temperate and

tropical Pleurotus species –An in silico

prediction using conserved sequences.

Mushroom Research, 28 (1): 31-37.

4. Attri, B.L. 2019. Cultivation of temperate

horticultural crops a boon for the farmers

in Kumaon region of Uttarakhand-A success

story. Progressive Horticulture, 51 (1): 99-

100.

5. Dabral S, Yashaswee, Varma A, Choudhary

DK, Bahugun RN, Nath M (2019) Biopriming

with Piriformospora indica ameliorates

cadmium stress in rice by lowering

oxidative stress and cell death in root cells.

Ecotoxicology and Environmental Safety,

186, 109741.

6. S Kamal, VP Sharma, M Gupta, A Barh, M

Singh. 2019. Development, evaluation and

characterization of browning-resistant

hybrids of white button mushroom (Agaricus

bisporus) Indian J. Genetics & Pl. Breeding,

79 (1 Suppl 131): 140.

7. S Kamal, VP Sharma, M Gupta, A Barh, M

Singh. 2019. Genetics and breeding of white

button mushroom, Agaricus bisporus

(Lange.) Imbach.-A comprehensive review.

Mushroom Res., 28(1): 1-22.

8. Sharma VP, Kumar A.,  Barh A., Kamal S and

Kumar S. 2019. Adaptability and Trait

Stability Analysis in Volvariella volvacea

(Paddy Straw Mushroom). Int. J. Curr.

Microbiol. App. Sci. 8 (4): 1462-1471.

9. Sharma VP., Gupta M., Kamal S., Sharma S.,

Aneppu S, Kumar S and Sanyal SK. 2019.

Genetic diversity and physiological

relatedness amongst 30 strains of Lentinula

edodes (Berk) Pegler. Sydowia, 71: 91-101.

10. Sharma, V.P., Kamal, S. Kumar, A., 2019.

Mycoparasitic and competitive nature of

different yellow mould fungi against button

mushroom (Agaricus bisporus) mycelium

revealed by enzyme and volatile markers. J

Mycol Pl Pathol, 49(4): 36-41.

11. Sharma, V.P., Kumar, A., Kumar, S., Barh, A.

and Kamal, S. 2019. Substrate sterilization

with thiophanate-methyl and its

biodegradation to carbendazim in oyster

mushroom (Pleurotus ostreatus var florida).

Environmental Science and Pollution

Research, 27: 899-906.

12. Srivastava, A., Attri, B.L. and Verma, S. 2019.

Development and evaluation of instant soup

premix using oyster mushroom powder.

Mushroom Research, 28 (1): 65-69.
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13. Srivastava, A., Siddiqui, S. and  Attri, B.L.

2019. Shelf life and quality of guava

(Psidium guajava) affected by chitosan

based coating. Indian J. Agril. Sci., 89(12):

2003-8.

(ii) Technical/Popular articles

1. Attri, B.L., Srivastava, A. and Sharma, V.P.

2019. Production, postharvest management

and value addition of mushrooms.

Agriculture & Food: e-Newsletter, 1(7): 24-

29.

2. c`t yky v=h- 2019- e’k:e izfrvkWDlhdkjd
¼,aVhvkWDlhMsaVl½ eqDr d.kksa ls lqj{kkA ’kwfyuh lekpkj
f’keyk  ¼e’k:e fo’ks"kkad½] 12 flrEcj] 2019
i`"B 7A

3. c̀t yky v=h vkSj vuqjk/kk JhokLro- 2019-  ikSf"Vd
,oa  vkSj vkS"k/kh; xq.kksa ls Hkjiwj e’k:e A [ksrh] 72
¼6½% 7&8A

(iii) Technical bulletins/books/folders

1. Srivastava, A., Attri, B.L., Arora, B., Verma,

S. and Sharma, V.P. 2019. Mushroom based

bakery products. Folder (English). ICAR-

Directorate of Mushroom Research, Solan

(H.P.).

2. lrh’k dqekj] oh ih ’kekZ o~ vfuy dqekj- 2019-
e©leh [kqEc mRiknu esa dhM+̈  o ed¨M+̈ a vkSj lw=fØfe; ä
dk fu;a=.k ’kwyhuh lekpkj flrEcj% 20] 2019-

3. lrh’k dqekj] vfuy dqekj o osn Ád’k ’kekZ- 2019-
’osr cVu [kqEc dk xhyk cqycqyk j¨x ¼osV ccy

fMtht½% igpku o Áca/ku Q¨YMj ¼vaxzsth½- vkÃ lh
, vkj- [kqEc vuqlU/kku funs’kky;] l¨yu ¼,p~-ih-½A

4. Cultivation of shiitake mushroom by SK

Annepu, VP Sharma, S.Kumar and A. Barh.

5. Folder on Cultivation technology of

Cordyceps militaris by Dr. Satish Kumar.

6. Folder on cultivation technology of monkey

head mushroom by Dr. Satish Kumar.

(iv) TV programme

1. e’k:e dh ikSf"Vdrk ,oa vkS"k/kh; xq.k- A Live

phone in (studio based) programme through

Doordarshan, Shimla on 26.08.2019 given

by Dr. BL Attri.

2. Four TV programmes were given by Dr. VP

Sharma on i) 17.05.2019 on Kisan Channel,

ii) 20.05.2019 on DD Kisan, iii) 10.06.2019

on Doordarshan Kendra, Shimla &

iv) 06.12.2019 on Doordarshan Kendra,

Shimla.

(v) Book chapter

1. Anupam Barh, Babita Kumari, Shweta

Sharma, Sudheer Kumar Annepu, Anil

Kumar, Shwet Kamal and Ved Parkash

Sharma. 2019. Mushroom myco-

remediation: kinetics and mechanism Smart

bioremediation technologies microbial

enzymes. Ed. Pankaj Bhatt. Academic Press

publications, pp. 1-22.
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6. APPROVED ON-GOING RESEARCH PROJECTS

6- vuqeksfnr lqpkyw vuqla/kku ifj;kstuk,a

On-going Research Projects of ICAR-DMR, Solan (H.P.) for the year 2020-21

Hkk—vuqi&[kqEc vuqla/kku funs’kky;] lksyu esa o"kZ 2020&21 esa py jgh ifj;kstuk,a

Institute Title Researchers Tentative Period/ Present

Code Cost of the Remarks Status

Project (Rs. of the

in lakhs) as Project

provided by

the concerned

Scientists

laLFkku ’kh"kZd vUos"kd Ikfj;kstuk vof/k@ Ikfj;kstuk
dksM dh vuqekfur fVIi.kh dh orZeku

ykxr ¼:I;s fLFkfr
yk[kksa esa½ tSlk
fd lacaf/kr
oSKkfud }kjk

nh xbZ gS

DMR-2015-1 Genetic improvement of Dr. V.P. Sharma, 165.00 lakhs April, 2015 Completed.

Mushroom: Linkage mapping Project Leader to

Dr. Anupam Barh, PI March, 2020

Dr. Shwet Kamal, Co-PI

Sh. Rakesh Kumar

Bairwa, Co-PI

Mh,evkj&2015&1 [kqEcksa esa vkuqoaf’kd lq/kkj% cVu MkW- oh- ih- ’kekZ] :- 165-00 yk[k vizSy] 2015 Ikw.kZ gks pqdh gSA

dh fyadst eSfiax ifj;kstuk usrk ls ekpZ] 2020
MkW- vuqie cM+]
eq[; vUos’kd
MkW- ’osr dey] l-eq-v-
Jh jkds’k dqekj
cSjok] l-eq-v-

DMR-2017-7 Development of Novel value Dr. Anuradha Srivastava, PI Rs.14.00 lakhs October, 2017 Completed.

added products of mushrooms Dr. B.L. Attri, Co-PI to

and their evaluation during March, 2020

storage

Mh,evkj&2017&7 [kqEc ds rktk ewY; of/kZr mRikn MkW- vuqjk/kk JhokLro] :-14-00 yk[k vDVwcj] 2017 Ikw.kZ gks pqdh gSA

vkSj mudk HkaMkj.k ds nkSjku eq[; vUos’kd ls ekpZ] 2020
ewY;kadu MkW- ch-,y- v=h] l-eq-v-

DMR-2018-2 Substrate formulation and Dr. Satish Kumar, PI-1 Rs.44.95 lakhs April, 2018 On-going

standardization of cultivation Dr. V.P. Sharma, PI-2 to

technology of different Dr. B.L. Attri, Co-PI April, 2021

mushrooms Dr. Anil Kumar, Co-PI
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Mh,evkj&2018&2 lClVsªV r;Skj djuk o fofHkUu MkW-lrh’k dqekj] :-44-95 yk[k vizSy] 2018 ls Pky jgh gSA

e’k:e dh [ksrh rduhd dk eq[; vUos’kd&1 vizSy] 2021

ekudhdj.k MkW- oh- ih- ’kekZ]

eq[; vUos’kd&2

MkW- ch-,y- v=h] l-eq-v-

MkW- vfuy dqekj] l-eq-v-

DMR-2018-3 Genetic improvement of Dr. V.P. Sharma, 249.30 lakhs April, 2018 to On-going

mushroom Project Leader March, 2021

1. Strains improvement in Dr. Anupam Barh, PI

    Pleurotus species Dr. Shwet Kamal, Co-PI

Dr. Anil Kumar, Co-PI

2. Strains Improvement of Dr. V.P. Sharma, PI

    Shiitake mushroom Dr. Shwet Kamal, Co-PI

Dr. Anupam Barh, Co-PI

Sh. Rakesh Kumar Bairwa,Co-PI

3. Strainal Improvement in Dr. Anil Kumar, PI

    Volvariella volvacea (Paddy (Till Oct., 2019), Co-PI till date

     straw mushroom) Dr. Manoj Nath, PI (w.e.f. Oct.2019)

Co-PI (till date)

Dr. Anupam Barh, Co-PI

4. Development of high Dr. Shwet Kamal, PI

     yielding strains of button Dr. Anupam Barh, Co-PI

     mushroom Sh. Rakesh Kumar Bairwa, Co-PI

Mh,evkj&2018&3 [kqEcksa esa vkuqoaf’kd lq/kkj MkW- oh- ih- ’kekZ] :-249-30 yk[k vizSy] 2018 Pky jgh gSA

ifj;kstuk usrk ls vizSy] 2021

1- IywjksVLk iztkfr ds LVªsal MkW- vuqie cM+]

   esa lq/kkj eq[; vUos’kd

MkW- ’osr dey] l-eq-v-

MkW- vfuy dqekj] l-eq-v-

2- f’kVkds [kqEc ds LVªsal MkW- oh- ih- ’kekZ]

  esa lq/kkj eq[; vUos’kd

MkW- ’osr dey] l-eq-v-

MkW- vuqie cM+] l-eq-v-

Jh jkds’k dqekj cSjok] l-eq-v-

3- oksYojsyk oksYosf’k;k ¼iqvky MkW- vfuy dqekj]

   [kqEc½ esa LVªsauy lq/kkj eq[; vUos’kd ¼vDrwcj 2019 rd½

o l-eq-v ¼vc rd½

MkW- eukst ukFk] eq[; vUos’kd

¼vDrwcj 2019 ls½

MkW- vuqie cM+] l-eq-v-

4- CkVu [kqEc dh T;knk mit MkW- ’osr dey]

  nsus okys LVªsauksa dk fodkl eq[; vUos’kd

MkW- vuqie cM+] l-eq-v-

Jh jkds’k dqekj cSjok] l-eq-v-
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DMR-2018-5 Holistic management of Dr. Anil Kumar, PI Rs.34.5 lakhs 1st April, 2018 On-going

selected diseases/pests of Dr. V.P. Sharma, Co-PI to

different mushrooms Dr. Satish Kumar, Co-PI 31st March, 2021

Dr. Shwet Kamal, Co-PI

Dr. Manoj Nath, Co-PI

(w.e.f. Oct.2019)

Mh,evkj&2018&5 fofHkUu [kqEcksa ds p;fur jksxksa@ MkW- vfuy dqekj] :-34-50 yk[k 1 vizSy] 2018 Pky jgh gSA

dhVlsa dk lexz izca/ku eq[; vUos’kd ls 31 ekpZ] 2021
MkW- oh- ih- ’kekZ] l-eq-v-
MkW- lrh’k dqekj] l-eq-v-
MkW- ’osr dey] l-eq-v-
MkW- eukst ukFk] l-eq-v-
¼vDrwcj 2019 ls½

DMR-2018-6 Standardization of cultivation Dr. Anil Kumar, PI Rs.26.00 lakhs 1st April, 2019 On-going

technique for Morchella Dr. Satish Kumar, Co-PI to

mushroom Dr. Manoj Nath, Co-PI 31st March, 2022

(w.e.f. 1st October, 2019)

Mh,evkj&2018&6 eksZdsyk [kqEc ds fy, [ksrh dh MkW- vfuy dqekj] :-26-00 yk[k 1 vizSy] 2019 Pky jgh gSA
rduhd dk ekudhdj.k eq[; vUos’kd ls 31 ekpZ] 2022

MkW- lrh’k dqekj] l-eq-v-
MkW- eukst ukFk] l-eq-v-
¼vDrwcj 2019 ls½

DMR-2019-1 Effect of different packaging Dr. B.L. Attri, PI Rs.14.00 lakhs July, 2019 On-going

material on the shelf life of Dr Anuradha Srivastava, to

button and Oyster mushrooms Co-PI June, 2021

during storage

Mh,evkj&2019&1 HkaMkj.k ds nkSjku cVu vkSj MkW- ch-,y- v=h] :-14-00 yk[k tqykbZ] 2019 ls Pky jgh gSA
<+hxjh [kqEc ds ’ksYQ thou ij eq[; vUos’kd twu] 2021
fofHkUu iSdsftax lkexzh dk izHkko MkW- vuqjk/kk JhokLro]

l-eq-v-
DMR-2019-2 Development of Mushroom Dr. Anuradha Srivastava-PI Rs.1.9 lakhs October, 2019 On-going

and Millets based value Dr. V.P. Sharma, Co-PI to

added products September, 2020

Mh,evkj&2019&2 [kqEc vkSj cktjk ds ewY; of/kZr MkW- vuqjk/kk JhokLro] :-1-90 yk[k vDVwcj] 2019 Pky jgh gSA
mRiknksa dk fodkl eq[; vUos’kd ls flrEcj] 2020

MkW- oh- ih- ’kekZ] l-eq-v-

DMR-2019-3 Impact Analysis of ICAR-DMR Dr. Yogesh Gautam, Co-PI Rs.21.00 lakh 1st April, 2019 On-going

on the Mushroom Scenario to

of the country. 31st March, 2021

Mh,evkj&2019&3 ns’k ds e’k:e ifj–’; ij MkW- ;ksxks’k XkkSre] :-21-00 yk[k 1 vDVwcj] 2019 Pky jgh gSA
vkbZlh,vkj&Mh,evkj dk eq[; vUos’kd ls 31 ekpZ] 2022
çHkko fo’ys"k.kA
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On going externally funded projects for the year 2019 in respect of ICAR-DMR, Solan

Hkk—viqi&[kqEc vuqla/kku funs’kky;] lksyu esa o"kZ 2019 esa py jgh ckg~;k for iksf"kr ifj;kstuk,a

Title of the Project PI of the Tentative Period/ Funding Agency Present Status

Project Cost of the Remarks of the Project

Project (Rs.)

Ikfj;kstuk dk ’kh"kZd eq[; vUos"kd Ikfj;kstuk vof/k@ /ku nsus Ikfj;kstuk dh
dh vuqekfur fVIi.kh okyh laLFkk orZeku fLFkfr
ykxr ¼:I;s

yk[kksa esa½ tSlk
fd lacaf/kr
oSKkfud }kjk
nh xbZ gS

1. “Collection and character- Dr. V.P. Sharma-PI, Rs.1,45,42,960.00 01.10.2019 DBT’s Twinning On-going

ization of indigenous Shiitake Dr. Sudheer Kr. (ICAR-DMR, Solan to 30.09.2022 programme

(Lentinula edodes) and DNA Annepu, Co-PI Rs.36,72,120.00)

barcoding of Oyster (Pleurotus Dr. Anupam Barh,

sp.) mushroom germplasm for Co-PI

commercial exploitation” Dr. Shwet Kamal,

Co-PI

1- Lons’kh f’kVkds ¼ysaVhuqyk MkW- oh-ih- ’kekZ] :-1]45]42]960-00-00 01-10-2019 Mh-ch-Vh- dk Pky jgh gSA
bMksMl½ vkSj <haxjh ¼IywjksVl eq[; vUos’kd ¼Hkkd`vuqi&[kqvuq fu ls 30-09-2022 V;wfuax dk;Zdze
Lihlht½ [kqEc teZIykTe dk Jh lq/khj dqekj :-36]72]120-00½
okf.kT;d ykHk ds fy, laxzg vUusiq] l-eq-v-
o y{k.kA MkW- vuqie cM+] l-eq-v-

MkW- ’osr dey] l-eq-v-

2. Cultivation of Cordyceps Dr. Satish Kumar-PI, 01.10.2019 DBT On-going

mushroom Dr. V.P. Sharma Co-PI to 30.09.2022

2- dksjMhlsIl e’k:e dk mRiknu MkW- lrh’k dqekj 01-10-2019 Mh-ch-Vh- Pky jgh gSA
eq[; vUos’kd ls 30-09-2022
MkW- oh-ih- ’kekZ]
l-eq-v-
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7. CONSULTANCY AND ADVISORY SERVICES

7- ijke'khZ vkSj lykgdkj lsok,a

Advisory service to farmers/ Mushroom

growers/ Businessman/ unemployed youths

Advisory services through website, Mobile

apps, emails, telephones and face-to-face

interaction on various aspects of mushroom

cultivation, training and marketing were

provided. On an average 15-20 queries per day

were received either by mail/ phone/ personal

visit and were replied. Majority of the queries

were related to training programmes followed

by mushroom cultivation technologies and its

marketing. The groups of farmers from different

states and students of various colleges visiting the

institute were briefed regularly about the various

facilities and services rendered by ICAR-DMR,

Solan. More than 3800 farmers, students and

other visitors were attended at transfer of

technology section of ICAR- DMR. Out of which

94 group visits (of visitors more than 10 in

number), and more than 100 visits of persons in

groups of less than 10 were conducted to the

DMR Museum and other facilities of the center

as well as talks were delivered on mushroom

cultivation technology to them (Table 7.1). Some

of the major groups visited the institute are

mentioned below:

fdlkuksa@[kqEc mRikndksa@O;kolkf;;ksa@csjkstxkj
;qokvksa dks ijke’khZ lsok,a

[kqEc dh [ksrh] izf’k{k.k ,oa ekdsZfVax ds fofHkUu igyqvksa
ij osclkbV] eksckby ,sIl] bZ&esy] VsfyQksu rFkk bUVjQsl
ikjLifjdrk cSBdksa ds ek/;e ls ijke’khZ lsok,a iznku dh
xbZaA funs’kky; esa izfrfnu vkSlru 15&20 ftKklkvksa dks
esy@Qksu@futh nkSjksa ds ek/;e ls izkIr fd;k x;k vkSj
mudk larks"ktud mRrj fn;k x;kA vf/kdka’k ftKklk,a
vFkok iz’u izf’k{k.k dk;Zdzeksa ds ckjs esa ,oa rnqijkUr [kqEc
dh [ksrh izkS|ksfxfd;ksa vkSj bldh ekdsZfVax ls lacaf/kr FksA
laLFkku dk nkSjk djus okys fofHkUu jkT;ksa ds fdlkuksa vkSj
fofHkUu dkWystksa ds Nk=ksa lewgksa dks fu;fer :i ls
Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½]
lksyu }kjk izLrqr dh tk jgha fofHkUu lqfo/kkvksa ,oa lsokvksa
ds ckjs esa laf{kIr tkudkjh nh xbZA dqy feykdj 3800 ls
Hkh vf/kd fdlkuksa] Nk=ksa vkSj vU; vkxUrqdksa us Hkk—vuqi
& [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½] lksyu ds
izkS|ksfxdh gLrkarj.k vuqHkkx dk nkSjk fd;kA buesa ls 94
lewgksa ¼nl ls vf/kd la[;k esa vkxUrqd½ vkSj nl dh la[;k
ls de okys lewgksa esa 100 ls Hkh vf/kd O;fDr;ksa us Mh,evkj
E;wft;e dk vkSj dsUnz dh vU; lqfo/kkvksa dks ns[kk rFkk
lkFk gh muds lEeq[k [kqEc dh [ksrh izkS|ksfxdh ij okrkZ,a
izLrqr dh xbZa ¼rkfydk 7-1½A laLFkku dk nkSjk djus okys
dqN izeq[k lewgksa dk fooj.k uhps izLrqr gS %

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

rkfydk 7-1- o"kZ 2019 ds nkSjku Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½] lksyu esa nkSjk djus okys fdlku ,oa
lewg

S. No. Name of Group/lewg dk uke No. Date

Ø-la- la[;k fnukad

1. Students from Kot Shera School/dksV ’ksjk fo|ky; ls Nk= 40 01.01.2019

2. Farmers from KVK, Dhaula kuan (HR)/—f"k foKku dsUnz] /kkSyk dqvka ¼gfj;k.kk½ ls fdlku 18 09.01.2019

3. Farmers from UHF, Nauni/ckxokuh ,oa okfudh fo’ofo|ky;] ukSuh] fgekpy izns’k ls fdlku 27 09.01.2019

4. Farmers from Development Foundation, Delhi/MsoysiesUV Qkm.Ms’ku] fnYyh ls fdlku 19 10.01.2019

5. Farmers from KVK, Saharanpur/—f"k foKku dsUnz] lgkjuiqj] mRrj izns’k ls fdlku 23 14.01.2019

6. Farmers from Haryana/gfj;k.kk ls fdlku 27 16.01.2019
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S. No. Name of Group/lewg dk uke No. Date

Ø-la- la[;k fnukad

7. Farmers from Kandaghat/d.Mk?kkV ls fdlku 21 17.01.2019

8. Farmers from KVK, Samrala/—f"k foKku dsUnz] lejkyk ls fdlku 19 31.01.2019

9. Farmers from UHF, Nauni, Solan/ckxokuh ,oa okfudh fo’ofo|ky;] ukSuh] lksyu] fgekpy izns’k 20 05.02.2019

ls fdlku

10. Farmers from KVK Firozpur, Punjab/—f"k foKku dsUnz] fQjkstiqj] iatkc ls fdlku 14 05.02.2019

11. Students from dept. of Botany NES Science college, (Maha.)/ouLifr foKku ,ubZ,l foKku 27 12.02.2019

dkWyst] egkjk"Vª ls Nk=

12. RAK College of Agriculture, Sehore, M.P.RAK/vkj,ds —f"k dkWyst] lhgksj] e/; izns’k 19 16.02.2019

13. Farmers from Bikaner, (RJ)/chdkusj] jktLFkku ls fdlku 42 22.02.2019

14. Farmers from Horticulture Dept. Odisha/vksfM+’kk ds ckxokuh foHkkx ls fdlku 31 26.02.2019

15. Students of D.Y. Patil college, Meerut/Mh-okbZ- ikfVy dkWyst] esjB] mRrj izns’k ls Nk= 70 27.02.2019

16. Farmers from Agricultural Development Block, Chirgoan, HP/—f"k fodkl CykWd] fpjxkao] 16 27.02.2019

fgekpy izns’k ls fdlku

17. Swami K.V. Sadguru College of Agriculrure, Maharastra/Lokeh ds-oh- lnxq: —f"k dkWyst] egkjk"Vª 18 27.02.2019

ls Nk=

18. Students of MRDAV, Solan/,evkj Mh,oh dkWyst] lksyu] fgekpy izns’k ls Nk= 48 28.02.2019

19. Students from Navsari Agriculture University, Gujarat/uolkjh —f"k fo’ofo|ky;] uolkjh] xqtjkr 61 02.03.2019

ls Nk=

20. Trainees from FRI, Dehradun (UK)/,QvkjvkbZ] nsgjknwu] mRrjk[k.M+ ls izf’k{kq 12 05.03.2019

21. Students from Dr balasaheb Sawant KonKon Krishi vidya peeth, Ratnagiri, (Maha.)/ 66 05.03.2019

MkW- ckyklkgsc lkoar dksad.k —f"k fo|kihB] jRukfxjh] egkjk"Vª ls Nk=

22. Students from Continental Group of college/dkWUVhusUVy xzqi vkWQ dkWyst ls Nk= 14 06.03.2019

23. Students from Dept. of Plant Pathology, Meerut Univ., U.P./ikni jksxfoKku foHkkx] esjB 24 13.03.2019

fo’ofo|ky;] mRrj izns’k ls Nk=

24. Farmers from KVK, Saharanpur, U.P./—f"k foKku dsUnz] lgkjuiqj] mRrj izns’k ls fdlku 21 12.03.2019

25. Farmers from Dept. of Hort. Paudi Garhwal U.K./ckxokuh foHkkx] ikSMh x<+oky] mRrjk[k.M+ ls fdlku 20 13.03.2019

26. Students from College of Hort., Satara, (Maha.)/ckxokuh dkWyst] lrkjk] egkjk"Vª ls Nk= 44 14.03.2019

27. Delegates from NABARD, Punjab/ukckMZ] iatkc ls izfrfuf/k 21 15.03.2019

28. Farmers from ATMA, Barwani, M.P./vkRek] cjokuh] e/; izns’k ls fdlku 16 15.03.2019

29. Students from Punjab/iatkc ls Nk= 21 15.03.2019

30. Students from Haryana/gfj;k.kk ls Nk= 30 16.03.2019

31. Farmers from CATAT/dVSV ls fdlku 16 22.03.2019

32. Farmers from ATMA, Paudi Garhwal U.K./vkRek] ikSMh x<+oky] mRrjk[k.M+ ls fdlku 31 29.03.2019

33. Students From MMDU,Mullana, Ambala, Haryana/,e,eMh;w] eqYykuk] vEckyk] gfj;k.kk ls Nk= 41 30.03.2019

34. Farmers from Odisha/vksfM+’kk ls fdlku 13 03.04.2019

35. Students from CSKHAU, Haryana/lh,lds,p,;w] gfj;k.kk ls Nk= 131 04.04.2019

36. Farmers from BGDC, Sangrur, Punjab/chthMhlh] lax:j] iatkc ls fdlku 37 11.04.2019
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S. No. Name of Group/lewg dk uke No. Date

Ø-la- la[;k fnukad

37. Delegates from Navodaya, New Delhi/uoksn;] ubZ fnYyh ls izfrfuf/k 15 12.04.2019

38. Students from SKN Agri University, Jaipur/,lds,u —f"k fo’ofo|ky;] t;iqj] jktLFkku ls Nk= 113 12.04.2019

39. ZSPER, Brojari/tsM,lihbZvkj] czkstkjh 60 26.04.2019

40. Students from Govt. College Sanjauli, Shimla HP/ljdkjh dkWyst latkSyh] f’keyk] fgekpy izns’k 31 30.04.2019

ls Nk=

41. College of Agri and Res. Station, Raipur (CG)/—f"k dkWyst ,oa vuqla/kku LVs’ku] jk;iqj] NRrhlx<+ 19 04.05.2019

42. Students from Shoolini University, Solan HP/’kwfyuh fo’ofo|ky;] lksyu] fgekpy izns’k ls Nk= 59 07.05.2019

43. Students from Govt. School Kumarsain, HP/ljdkjh fo|ky;] dqekjlsu] fgekpy izns’k ls Nk= 32 10.05.2019

44. Official trainees from ICAR-IISWC, Dehradun/Hkk—vuqi&vkbZvkbZ,lMCY;wlh] nsgjknwu] mRrjk[k.M+ 23 29.05.2019

ls vf/kdkjh izf’k{kq

45. Delegates from Development Foundation, New Delhi/MsoysiesUV Qkm.Ms’ku] ubZ fnYyh ls izfrfuf/k 27 01.06.2019

46. Farmers from  Bilaspur, HP/fcykliqj] fgekpy izns’k ls fdlku 18 03.06.2019

47. Farmers from Karnal, Haryana/djuky] gfj;k.kk ls fdlku 27 12.06.2019

48. Farmers from Ludhiana, Punjab/yqf/k;kuk] iatkc ls fdlku 10 10.07.2019

49. Farmers from Mandi HP/e.Mh] fgekpy izns’k ls fdlku 35 10.07.2019

50. Women farmers from Uttarakhand/mRrjk[k.M+ ls efgyk fdlku 51 12.07.2019

51. Farmers from SBILD PHL Haryana/,lchvkbZ,yMh ih,p,y] gfj;k.kk ls fdlku 15 24.07.2019

52. Farmers from HRST, Haryana/,pvkj,lVh] gfj;k.kk ls fdlku 42 14.08.2019

53. Farmers from ISAP New Delhi/vkbZ,l,ih] ubZ fnYyh ls fdlku 10 10.08.2019

54. Farmers from Development Foundation New Delhi/MsoysiesUV Qkm.Ms’ku] ubZ fnYyh ls fdlku 50 28.09.2018

55. Farmers from UNDP, Solan HP/;w,uMhih] lksyu] fgekpy izns’k ls fdlku 50 02.09.2019

56. Farmers from Development Foundation, Delhi/MsoysiesUV Qkm.Ms’ku] ubZ fnYyh ls fdlku 22 28.09.2019

57. Students from Indira Gandhi Agriculture College, TNAU/bfUnjk xka/kh —f"k dkWyst] rfeyukMq 38 11.09.2019

—f"k fo’ofo|ky; ls Nk=

58. Farmers from ATMA, Bihar/vkRek] fcgkj ls fdlku 13 12.09.2019

59. Students from Tamil Nadu/rfeyukMq ls Nk= 104 13.09.2019

60. Farmers from Dept. of Agriculture, Shimla HP/—f"k foHkkx] f’keyk] fgekpy izns’k ls fdlku 32 17.09.2019

61. Farmers from DAESI, Solan HP/Mh , bZ ,l vkbZ] lksyu] fgekpy izns’k ls fdlku 32 24.09.2019

62. Students from Krishna COA & Tech. Madurai, Tamil Nadu/—".kk COA & rduhdh enqjS] 34 26.09.2019

rfeyukMq ls Nk=

63. Students from Rashmiwardhan College, New Delhi/jf’eo/kZu dkWyst] ubZ fnYyh ls Nk= 38 30.09.2019

64. Students from Shoolini University, Solan HP/’kwfyuh fo’ofo|ky;] lksyu] fgekpy izns’k ls Nk= 53 11.10.2019

65. Students from IMAYA Instt. Of Agri & Tech, Tamil Nadu/vkbZ,e,okbZ, bafLVV~;wV vkWQ ,xzh- ,aM 85 11.10.2019

Vsd] rfeyukMq ls Nk=

66. Students from College of Agriculture, Tamil Nadu/—f"k dkWyst] rfey ukMq ls Nk= 53 16.10.2019

67. Students from College of Horticulture, Tamil Nadu/ckxokuh dkWyst] rfey ukMq ls Nk= 154 18.10.2019
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S. No. Name of Group/lewg dk uke No. Date

Ø-la- la[;k fnukad

68. Students from Deptt. Of Agronomy, SHUATS, Prayagraj, UP/lL;foKku foHkkx] ,l,p;w,Vh,l] 33 19.10.2019

iz;kxjkt] mRrj izns’k ls Nk=

69. Students from ITM University, Gwalior MP/vkbZVh,e fo’ofo|ky;] Xokfy;j] e/; izns’k ls Nk= 17 21.10.2019

70. Students from Deptt. Of Agronomy, SHUATS, Prayagraj, UP/lL;foKku foHkkx] ,l,p;w,Vh,l] 43 22.10.2019

iz;kxjkt] mRrj izns’k ls Nk=

71. Students from YS Parmar UHF, Solan HP/okbZ-,l- ijekj ckxokuh ,oa okfudh fo’ofo|ky;] ukSuh] 16 23.10.2019

lksyu] fgekpy izns’k ls fdlku

72. Farmers from ATM Nankhari/vkRek] uu[kkjh ls fdlku 25 05.11.2019

73. Students from JECRL, Jaipur, RajasthantsbZlhvkj,y] t;iqj] jktLFkku ls Nk= 36 06.11.2019

74. Students from  Hort. College, Kamuthy, Tamilnadu/ckxokuh dkWyst] dewFkh] rfeyukMq ls Nk= 73 15.11.2019

75. Students from  Hort. College, Kamuthy, Tamilnadu/ckxokuh dkWyst] dewFkh] rfeyukMq ls Nk= 65 15.11.2019

76. Students from JRU, Ranchi/tsvkj;w] jkaph] >kj[k.M+ ls Nk= 20 16.11.2019

77. Students from UBKV, Cooch Behar, WB/mRrj caxk —f"k fo’ofo|ky;] dwpfcgkj] if’pe caxky 55 16.11.2019

ls Nk=

78. Students from UCBMSH, Dehradun, Uttarakhand/;wlhch,e,l,p] nsgjknwu] mRrjk[k.M+ ls Nk= 11 21.11.2019

79. Students from Desh Bhagat University, Punjab/ns’k HkDr fo’ofo|ky;] iatkc ls Nk= 53 26.11.2019

80. Farmers from Jamnagar, Gujarat/tkeuxj] xqtjkr ls fdlku 46 27.11.2019

81. Students from YS Parmar UHF, Solan HP/okbZ-,l- ijekj ckxokuh ,oa okfudh fo’ofo|ky;] 55 29.11.2019

ukSuh] lksyu] fgekpy izns’k ls fdlku

82. Students from Dalanda COA, Trichy/nyk.Mk lhvks,] f=fp ls Nk= 40 29.11.2019

83. Students from Punjab University, Chandigarh/iatkc fo’ofo|ky;] p.Mhx<+ ls Nk= 19 30.11.2019

85. Farmers from  Development Foundation, New Delhi/MsoysiesUV Qkm.Ms’ku] ubZ fnYyh ls fdlku 38 06.12.2019

86. Students from Maharashtra/egkjk"Vª ls Nk= 26 09.12.2019

87. Farmers from Development Foundation, Delhi/MsoysiesUV Qkm.Ms’ku] ubZ fnYyh ls fdlku 26 18.12.2019

88. Students from Gandhipuram Agri. Institute, Tamil Nadu/xka/khiqje —f"k laLFkku] rfey ukMq ls Nk= 30 19.12.2019

89. Farmers from AGRI, New Delhi/AGRI] ubZ fnYyh ls fdlku 46 21.12.2019

90. Farmers from Pragitasheel NGO, Uttarakhand/izxfr’khy ,uthvks] mRrjk[k.M+ ls fdlku 26 23.12.2019

91. Farmers from AGRI, New Delhi/AGRI, ubZ fnYyh ls fdlku 44 24.12.2019

92. Students from UAS, Dharwad/—f"k foKku fo’ofo|ky;] /kkjokM+] dukZVd ls Nk= 70 28.12.2019

93. Students from Agri University, Maharashtra/—f"k fo’ofo|ky;] egkjk"Vª ls Nk= 32 30.12.2019

94. Total visitors not counted above/,sls vkxUrqd ftudh x.kuk Åij ugha dh xbZ 357

Total number of visitors/vkxUrqdksa dh dqy la[;k 4165
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Success stories

1 . Mr. R.N. Shinde, Tirupati Agro Products,

Baramti, Pune (M.S.)

Challenge: To take up a fully integrated

button mushroom production and processing

unit

Tirupati Balaji Agro Products Pvt. Ltd. (TBA)

has ushered onto the path of consistent growth

since its inception in the year 2007 under the

proficient headship of the Managing Director

Mr.R. N. Shinde. Initially, TBA has started with

small four room unit each of capacity of 50 tons

production per annum. Later, they added 20

rooms with a total enhanced capacity of 3500 TPA

production. TBA Being a fully integrated

operation, Tirupati Balaji Agro controls every step

of the process – spawn production, compost

preparation, mushroom growing to cooling,

freezing, canning and distribution. Besides, the

Company also works on processing of various

Fruits & vegetables to get uniform in size with

the best overall appearance. The company has

its own Quality Assurance Group for TBA

mushrooms/fruits/vegetables. TBA has

independent mushroom, fruit & vegetable

products R&D department, with a full-time staff

of specialists with advanced degrees in

microbiology and food science. They analyze and

test everything from raw materials and new

recipes to unique customer requests and new

products. The infrastructural base includes robust

mushroom growing units, RTE processing and

canning facility along with IQF facility to ensure

that customers are facilitated with the availability

of agro products that have natural taste, aroma

and freshness. Presently, the company s annual

turnover is more than 100 crore.

lQyrk dh dgkfu;ka

1- Jh vkj-,u- f’kUns] fr:ifr ,xzks izksMDV~l] ckjkerh]

iq.ks] egkjk"Vª

pqukSrh % iw.kZr% ,dh—r cVu [kqEc mRiknu ,oa izlaLdj.k

bdkbZ dk lapkyu

fr:ifr ckykth ,xzks izksMDV~l fyfeVsM ¼TBA½ o"kZ

2007 esa viuh LFkkiuk ds le; ls gh vius izca/kdh;

funs’kd Jh vkj-,u- f’kUns ds dq’ky usr`Ro esa yxkrkj izxfr

ds iFk ij vxzlj gqvk gSA izkjaHk esa fr:ifr ckykth ,xzks

izksMDV~l fyfeVsM ¼TBA½ esa izfr o"kZ izR;sd 50 Vu mRiknu

dh {kerk okyh dqy pkj d{k bdkbZ ds lkFk vius dk;Z dks

izkjaHk fd;k x;kA ckn esa] bUgksaus 3500 Vhih, mRiknu dh

dqy c<+h gqbZ {kerk ds lkFk chl d{kksa dks vkSj tksM+k A ,d

iwjh rjg ls ,dh—r vkWijs’ku gksus ds dkj.k fr:ifr

ckykth ,xzks izksMDV~l fyfeVsM ¼TBA½ }kjk izfdz;k ds

izR;sd dne dks fu;af=r fd;k tkrk gS tSls fd vaMtuu

mRiknu] dEiksLV rS;kj djuk] [kqEc c<+okj ls ’khryu]

Qzhftax] dSfuax rFkk forj.kA blds vykok] dEiuh }kjk

viuh loZJs"B lexz mifLFkfr dks ntZ djkus ds fy,

fofHkUu Qyksa o lfCt;ksa ds izlaLdj.k ij Hkh dk;Z fd;k

tkrk gSA fr:ifr ckykth ,xzks izksMDV~l fyfeVsM ¼TBA½

[kqEc@Qyksa o lfCt;ksa ds fy, dEiuh esa viuk Lo;a dk

xq.koRrk vk’oklu lewg gSA fr:ifr ckykth ,xzks izksMDV~l

fyfeVsM ¼TBA½ esa Lora= [kqEc] Qy o lCth mRikn

vuqla/kku o fodkl foHkkx gS ftlesa lw{e thofoKku rFkk

[kk| foKku esa mPp fMxzh okys fo’ks"kKksa dk LVkQ gS tks fd

gj le; dk;Z djrk gSA fo’ks"kKksa }kjk dPph lkexzh ls

ysdj ubZ jsflih rd izR;sd pj.k esa fo’ys"k.k fd;k tkrk

gS vkSj tkap dh tkrh gS rkfd xzkgd ds vuqjks/k ds vuqlkj

vkSj u, mRiknksa dks vuwBk cuk;k tk ldsA dEiuh esa

cqfu;knh lqfo/kk vk/kkj esa ’kkfey gS % etcwr [kqEc c<+okj

bdkb;ka] vkbZD;w,Q lqfo/kk ds lkFk vkjVhbZ izlaLdj.k ,oa

dSfuax lqfo/kk rkfd ;g lqfuf’pr fd;k tk lds xzkgdksa

vFkok miHkksDrkvksa dks ,sls —f"k mRiknksa dh miyC/krk dh

tk jgh gS ftuesa izk—frd Lokn] egd vkSj rktkiu gksrk

gSA orZeku esa dEiuh dk okf"kZd VuZvksoj 100 djksM+ :i;s

ls Hkh vf/kd gSA
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Initiative

The mushroom unit was set up with the help

of imported technology. Initially they were facing

problems with farm design and production of

quality compost. Also the unit was importing

mushroom mother spawn from Italy and the

Netherlands, which they were multiplying to

commercial spawn. At that time the production

unit was facing the problem of low production to

the tune of 10-12 per cent. With the initiative

taken by scientists from ICAR-Directorate of

Mushroom Research, Solan the design of

composting unit was corrected during 2011-12

and also the newer strains (DMR-03, NBS-1 and

NBS-5) developed by ICAR-DMR, Solan was

supplied with complete SOP to the grower. After

the intervention of ICAR-Directorate of Mushroom

Research, Solan the unit has come to standard

production levels and the farm is running

successfully at present. At present, Mr. Shinde is

volunteering in evaluation of all new strains

developed by ICAR-Directorate of Mushroom

Research, Solan (Fig. 7.1).

Key Results/insight/interaction facts

ICAR-Directorate of Mushroom Research,

Solan has helped TBA to resolve the design

problem in the composting and cropping unit,

which resulted in production of quality compost

igy

[kqEc bdkbZ dh LFkkiuk vk;kfrr izkS|ksfxdh dh enn
ls dh xbZA izkjaHk esa] dEiuh dks QkeZ dh fMtkbu vkSj
xq.koRrk dEiksLV ds mRiknu tSlh leL;kvksa dk lkeuk
djuk iM+k FkkA blds lkFk gh dEiuh us bVyh vkSj uhnjyS.M
ls [kqEc ekr` vaMtuu okyh bdkbZ dk vk;kr fd;k Fkk
ftudh enn ls O;kolkf;d vaMtuu dk xq.kuhdj.k fd;k
tk jgk FkkA ml le; mRiknu bdkbZ dks 10 ls 12 izfr’kr
rd de mRiknu dh leL;k dk lkeuk djuk iM+ jgk FkkA
Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½]
lksyu ds oSKkfudksa }kjk dh xbZ igy ls o"kZ 2011&12 esa
dEiksfLVax bdkbZ dh fMtkbu dks lq/kkjk x;k vkSj lkFk gh
Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½]
lksyu }kjk fodflr uohu LVªsu ¼Mh,evkj & 03] ,uch,l
&1 ,oa ,uch,l &5½ dh vkiwfrZ mRiknd dks iw.kZ ,lvksih
ds lkFk dh xbZA Hkk—vuqi & [kqEc vuqla/kku funs’kky;
¼ICAR - DMR½] lksyu }kjk fd, x, gLr{ksi ds mijkUr
bdkbZ ekud mRiknu Lrj rd igqaph vkSj orZeku esa QkeZ dk
lapkyu lQyrkiwoZd fd;k tk jgk gSA orZeku esa] Jh f’kUns
}kjk Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½]
lksyu }kjk fodflr lHkh uohu LVªsu ds ewY;kadu esa lgk;rk
dh tk jgh gS ¼fp= 7-1½A

izeq[k ifj.kke@varnZ̀f"V@ikjLifjdrk rF;

Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½]
lksyu }kjk dEiksfLVax ,oa ØkWfiax bdkbZ esa fMtkbu
laca/kh leL;k dk lek/kku djus esa fr:ifr ckykth ,xzks
izksMDV~l fyfeVsM ¼TBA½ dh enn dh xbZ gS ftlds

Fig. 7.1 View of Tirupati Balaji Agro Products Pvt Ltd.

fp= 7-1- fr:ifr ckykth ,xzks izksMDV~l fyfeVsM ¼TBA½ dk n`’;
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and enhanced production up to 22 per cent

biological efficiency (B.E.). Later, the newly

developed strains (DMR-03, NBS-1 and NBS-5) by

ICAR-Directorate of Mushroom Research, Solan

were also given to him for testing and production,

which further enhanced his production efficiency

to ~27 per cent biological efficiency. At present,

the unit has achieved the production level

comparable to international standards. At

International level the production efficiency is

claimed at 32-33 percent bio-efficiency on phase

III compost while he is getting 27 per BE on phase

II compost, which is equivalent to 33.75 per cent

with an annual turnover of about 50 crores per

annum .

Impact

The intervention of ICAR-Directorate of

Mushroom Research, Solan has resulted in

enhanced and constant production in the unit with

indigenously developed button mushroom strains.

Since then no crop failure has been reported by

TBA mushroom unit. The quality of product is also

well maintained at TBA. Moreover, the unit has

repaid the whole loan amount within specified

period. Now Mr. Shinde is planning to further

expand the mushroom production unit by adding

20 more rooms and one more composting unit.

Lessons learned

The lesson learnt from this complete event is

that the mushroom production is a highly technical

work and even a single small unidentified mistake

will drive the whole production unit to verge of

closure. Moreover, a right advice at right time

can save a farmer from a huge loss. Also

improved varieties of mushroom play a vital role

in sustenance and profitably of the mushroom

unit.

ifj.kkeLo:i xq.koRrk ;qDr dEiksLV dk mRiknu c<+k gS
vkSj c<+s gq, mRiknu esa 22 izfr’kr rd tSfod izHkko’khyrk
vkbZ gSA ckn esa] Hkk—vuqi & [kqEc vuqla/kku funs’kky;
¼ICAR - DMR½] lksyu }kjk fodflr fd, x, uohu LVªsu
¼Mh,evkj & 03] ,uch,l & 1 ,oa ,uch,l & 5½ dks Hkh
tkap ,oa mRiknu ds fy, dEiuh dks fn;k x;k ftlds
ifj.kkeLo:i budh mRiknu izHkko’khyrk 27 izfr’kr tSfod
izHkko’khyrk rd c<+hA orZeku esa] bdkbZ }kjk varjkZ"Vªh;
ekudksa ds rqyuh; mRiknu Lrj gkfly dj fy;k gSA
varjkZ"Vªh; Lrj ij] mRiknu izHkko’khyrk Qst III dEiksLV
ij 32&33 izfr’kr tSo izHkko’khyrk dk nkok fd;k tkrk
gS tcfd dEiuh dh bdkbZ esa Qst II dEiksLV ij 27 izfr’kr
tSo izHkko’khyrk gkfly dh tk jgh gS tks fd izfro"kZ
yxHkx 50 djksM+ :i;s ds okf"kZd VuZvksoj ds lkFk 33-75
izfr’kr ds lerqY; gSA

izHkko

Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½]
lksyu }kjk fd, x, izkS|ksfxdh; gLr{ksi ds ifj.kkeLo:i
Lons’kh :i ls fodflr cVu [kqEc LVªsu ds lkFk bdkbZ esa
c<+k gqvk rFkk yxkrkj mRiknu ik;k x;kA rc ls fr:ifr
ckykth ,xzks izksMDV~l fyfeVsM ¼TBA½ [kqEc bdkbZ }kjk
dksbZ Qly vlQyrk dh lwpuk izkIr ugha gqbZ gSA fr:ifr
ckykth ,xzks izksMDV~l fyfeVsM ¼TBA½ esa mRikn xq.koRrk
dk csgrj j[kj[kko fd;k tkrk gSA blds vykok] dEiuh
us fu/kkZfjr vof/k ds Hkhrj gh lEiw.kZ _.k dh okilh dj
nh gSA vc Jh f’kUns }kjk 20 vkSj d{kksa vkSj ,d vkSj
dEiksfLVax bdkbZ dks ’kkfey djds [kqEc mRiknu bdkbZ dks
foLrkfjr djus dh ;kstuk cukbZ tk jgh gSA

gkfly dh xbZ lh[k

bl lEiw.kZ o`rkar ls ;g f’k{kk lh[kus dks feyh fd [kqEc
mRiknu ,d vR;f/kd rduhdh dk;Z gS vkSj ;gka rd fd
,d vdsyh NksVh vKkr xyrh Hkh lEiw.kZ mRiknu bdkbZ dks
can djus ds dxkj ij igqapk ldrh gSA blds vykok]
mi;qDr le; ij lgh lykg feyus ls fdlku dks Hkkjh
uqdlku ls cpk ldrh gSA lkFk gh] [kqEc dh mUur fdLesa
[kqEc bdkbZ dks cuk;s j[kus vkSj mldh ykHkiznrk esa ,d
egRoiw.kZ Hkwfedk fuHkkrh gSaA
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2. Divya Rawat - Mushroom lady of

Dehradun, Uttarakhand

Challenge: To take up mushroom production

When Ms. Divya Rawat made her mind to take

up mushroom cultivation as her full time

occupation, little did she knew that, there are

many other edible mushrooms other than white

button mushroom (Agaricus bisporus) which could

be cultivated for consumption purpose.

She first visited ICAR-Directorate of

Mushroom Research, Solan in 2013 to get the

preliminary information on profitability of

mushroom cultivation and the scope of mushroom

as an agribusiness in Dehradun. Soon she realized

that, it is not wise to venture into mushroom

cultivation without proper training. She enrolled

herself for a 10 day training on mushroom

cultivation technology for entrepreneurs in 2014.

She got a complete knowledge and interacted with

the faculty of the Directorate as how she can put

to use her unused and old but not completely

dilapidated buildings for mushroom cultivation.

Initiative

With the available resources, she made the

racks from locally available woods in those rooms

and create a condition suitable to grow different

mushrooms according to prevailing climatic

conditions in 2013. She literally put into practice

the idea of round the year cultivation of mushrooms

depending on the season. She cultivated button

mushroom during the winter while milky mushroom

(Calocybe indica) and pink oyster mushroom

(Pleurotus djamor). With the commercial success

in mushroom cultivation, she ploughed back all the

profits to expand her production capacity to reach

the unreached mass and popularised the mushrooms

as a health food (Fig. 7.2).

On the marketing strategy, she started

creating new market by targeting the educated

2- fnO;k jkor & nsgjknwu] mRrjk[k.M+ dh [kqEc
efgyk

pqukSrh% [kqEc mRiknu djuk

tc lqJh fnO;k jkor us vius iw.kZ le; okys O;olk;
ds :i esa [kqEc dh [ksrh djus dk fopkj cuk;k Fkk] rc og
bl ckjs esa cgqr de tkudkjh j[krh Fkha fd ’osr cVu [kqEc
¼,xsfjdl ckbLiksjl ½ ds vykok Hkh vusd [kkus ;ksX; [kqEc
gSa ftudh [ksrh [kir iz;kstu ds fy, dh tk ldrh gSA

lqJh fnO;k jkor us lcls igys o"kZ 2013 esa Hkk—vuqi
& [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½] lksyu dk nkSjk
fd;k rkfd [kqEc [ksrh dh laHkkouk ij vkSj nsgjknwu esa ,d
—f"k O;olk; ds :i esa [kqEc dh laHkkouk vFkok voljksa
ij izkjafHkd tkudkjh gkfly dh tk ldsA tYnh gh bUgksaus
;g eglwl dj fy;k fd fcuk fdlh mfpr izf’k{k.k ds [kqEc
dh [ksrh esa m|e LFkkfir djuk mfpr ugha gSA bUgksaus o"kZ
2014 esa m|fe;ksa ds fy, [kqEc dh [ksrh izkS|ksfxdh ij nl
fnolh; izf’k{k.k dk;Zdze esa Lo;a dks iath—r djk;kA
bUgksaus Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR -

DMR½] lksyu ls lEiw.kZ tkudkjh gkfly dh vkSj funs’kky;
ds ladk; ds lkFk vkilh ckrphr djds ;g tkuk fd fdl
izdkj og [kqEc dh [ksrh ds fy, vius fcuk mi;ksx okys
ysfdu iwjh rjg ls iqjkus vFkok th.kZ Hkou dk mi;ksx dj
ldrh gSaA

Fig. 7.2. Divya Rawat - Mushroom lady

fp= 7-2- lqJh fnO;k jkor

igy

miyC/k lalk/kuksa ds lkFk bUgksaus mu dejksa esa LFkkuh;
:i ls miyC/k ydM+h ls jSd rS;kj dha vkSj o"kZ 2013 esa
izpfyr tyok;q ifjfLFkfr;ksa ds vuqlkj fofHkUu [kqEc dks
mxkus ds fy, mi;qDr ifjfLFkfr mRiUu dhA bUgksaus ekSle
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mass in and around Dehradun city. In the

beginning she was over reliant on Azadpur Mandi

market in Delhi, but she often faced the logistics

problems to reach the Delhi market and

sometimes glut in the market during seasons.

Hence, with her skilful tactic of exploring new

markets and focusing on appropriate packaging

to make the mushrooms appealing to the

consumers have ensured success for Ms. Divya.

Key results/insight/interaction facts

The road for such success was also associated

with occasional problems in pest and disease

management and crop management to harvest

better production. But, she has ensured to ward

off such problems and challenges with the able

support of ICAR-Directorate of Mushroom

Research, Solan (H.P.). After the success in her

own backyard, she is now focusing on promoting

mushroom cultivation as a means of livelihood

among the rural poor by training them and

establishing the rural cooperatives for input

procurement and marketing of fresh mushrooms.

Impact

After getting success in various edible

mushrooms Ms. Divya Rawat has ventured into

medicinal mushrooms. In recent times, she has

learnt the cultivation technology of Cordyceps

militaris which is highly priced mushroom for its

nutritional content and antioxidant properties.

She has established well-furnished hi-tech spawn

laboratory for spawn production and another

hygienic laboratory to culture the Cordyceps

mushrooms. She has become a role model for

educated youth by taking up mushroom

cultivation as an agri-business activity and

succeeding in it. She has been conferred with

Uttarkhand shri by Government of Uttarakhand

and Nari Shakti Puraskar Samman by the

Government of India for her achievements.

Because of her success in mushroom cultivation

ij fuHkZj djrs gq, [kqEc dh o"kZHkj [ksrh ds fopkj dks iwjh
rjg ls viuk;kA lqJh jkor us lfnZ;ksa ds nkSjku cVu [kqEc
dh [ksrh dh tcfd nwf/k;k [kqEc ¼dSykslkbc bf.Mdk ½ ,oa
xqykch vks,LVj [kqEc ¼IY;wjksVl tSeksj ½ dh [ksrh vU; ekSle
esa dhA [kqEc dh [ksrh esa O;kolkf;d lQyrk feyus ij
bUgksaus mRiknu {kerk dks c<+kus esa vius }kjk gkfly fd,
x, lHkh ykHk dk fuos’k dj fn;k rkfd mRiknu {kerk dks
c<+k;k tk lds vkSj [kqEc dks ,d LokLF; [kk| ds :i esa
yksdfiz; cuk;k tk lds ¼fp= 7-2½A

ekdsZfVax j.kuhfr ds rgr] bUgksaus nsgjknwu ’kgj esa ,oa
mlds vklikl f’kf{kr turk dks yf{kr djrs gq, u;k
cktkj l̀ftr djuk izkjaHk fd;kA izkjaHk esa] lqJh jkor fnYyh
dh vktkniqj e.Mh ij dgha vf/kd vkfJr Fkha ysfdu
vDlj bUgsa fnYyh ds cktkj rd igqapus esa ykWthfLVd
leL;kvksa dk lkeuk djuk iM+rk Fkk vkSj dHkh&dHkh lhtu
ds nkSjku cktkj esa mRikn dh vkod dgha T;knk gks tkrh
FkhA vr% u, cktkjksa dh ryk’k djus vkSj miHkksDrvksa ds
le{k [kqEc dks vkd"kZd cukus dh leqfpr iSdsftax ij /;ku
dsfUnzr djus dh viuh dkS’kyiw.kZ j.kuhfr ls budh lQyrk
lqfuf’pr gqbZA

izeq[k ifj.kke@varnZ̀f"V@ikjLifjdrk rF;

bl izdkj dh lQyrk dk ekxZ csgrj mRiknu gkfly
djus gsrq uk’khtho ,oa jksx izca/ku rFkk Qly izca/ku esa
vkdfLed leL;kvksa ls lEc) FkkA ysfdu] lqJh fnO;k
jkor us Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR -

DMR½] lksyu ds lg;ksx ls ,slh leL;kvksa o pqukSfr;ksa dk
lek/kku djuk lqfuf’pr fd;kA vius Lo;a ds vgkrs esa
lQyrk gkfly djus ds mijkUr] vc buds }kjk xzkeh.k
xjhcksa dks izf’kf{kr djds mudh vkthfodk ds :i esa [kqEc
dh [ksrh dks izksRlkfgr djus vkSj lkFk gh rktk [kqEc dh
buiqV [kjhn ,oa ekdsZfVax ds fy, xzkeh.k lgdkfjrk dh
LFkkiuk djus ij /;ku dsfUnzr fd;k tk jgk gSA

izHkko

fofHkUu izdkj ds [kkus ;ksX; [kqEc esa lQyrk gkfly
djus ds mijkUr lqJh fnO;k jkor us vkS"k/kh; [kqEc ds
O;olk; esa dne j[kkA gkfy;k le; esa] bUgksaus dkWMhZlsIl
fefyVsfjl  dh [ksrh izkS|ksfxdh ds ckjs esa tkudkjh gkfly
dh tks fd viuh iks"kf.kd ek=k ,oa izfr&vkWDlhdkjd
fo’ks"krkvksa ds fy, ,d mPp ewY; okyk [kqEc gSA bUgksaus
dkWMhZlsIl  [kqEc dh [ksrh djus ds fy, vaMtuu mRiknu
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and taking it to different parts of the State, she

has deservingly earned the sobriquet of

“Mushroom lady of Uttarakhand”.

Lessons learned

During this journey she has learned that for

venturing into mushroom production initial

knowledge through trainings and interaction with

specialists/experts is essential. It is better to start

with a small unit and with the knowledge and

experience it has to be increased. The market has

to be created locally rather than distant places

as it will invite distress sale. Further, it is better

to provide job opportunities to the people rather

than looking for own job. Maintaining hygienic

condition in and around the units is of paramount

importance.

3. Kulkarni farm fresh mushroom,

Karnataka

Challenge: Taking up mushroom cultivation as

an enterprise

The Kulkarni farm fresh is a mushroom

growing unit located at Tigadi/ village of Belagavi

gsrq vfr lqlfTtr gkbZVsd vaMtuu iz;ksx’kkyk vkSj vU;
LokLF;dj iz;ksx’kkyk LFkkfir dhA lqJh jkor ,d —f"k
O;olk; xfrfof/k ds :i esa [kqEc dh [ksrh djus vkSj blesa
lQyrk gkfly djus esa f’kf{kr ;qokvksa ds fy, ,d jksy
ekWMy cu xbZ gSaA lqJh fnO;k jkor dks mudh miyfC/k;ksa
ds fy, mRrjk[k.M+ ljdkj }kjk mRrjk[k.M+ Jh iqjLdkj ls
,oa Hkkjr ljdkj }kjk ukjh ’kfDr iqjLdkj ls lEekfur
fd;k x;kA [kqEc dh [ksrh esa budh lQyrk vkSj bls jkT;
ds fofHkUu Hkkxksa esa izpfyr djus ds fy, bUgsa *mRrjk[k.M+
dh [kqEc efgyk ¼Mushroom lady of Uttarakhand½** ds
miuke ls lEcksf/kr fd;k tkrk gSA

gkfly dh xbZ lh[k

viuh bl lQy ;k=k esa bUgksaus ;g f’k{kk xzg.k dh fd
[kqEc mRiknu dks ,d O;olk; ds :i esa izkjaHk djus ds fy,
izf’k{k.k ds ek/;e ls vkSj fo’ks"kKksa ls ckrphr djds  tkudkjh
gkfly djuk vfuok;Z gSA NksVh bdkbZ ds lkFk m|e izkjaHk
djuk csgrj gksrk gS vkSj tkudkjh o vuqHko c<+us ij blesa
foLrkj fd;k tkuk pkfg,A nwjorhZ LFkkuksa ds eqdkcys esa
LFkkuh; cktkj dk l`tu fd;k tkuk pkfg, d;ksafd nwjorhZ
cktkjksa ds ekeys esa ncko esa fcdzh dh tk ldrh gSA iqu% ;g
csgrj gS fd Lo;a dk;Z djus dh ctk; yksxksa dks jkstxkj
volj iznku djus pkfg,A bdkbZ esa ,oa mlds vklikl
LokLF;dj ifjfLFkfr;ka cuk;s j[kuk vR;ar egRoiw.kZ gSA

3-  dqyd.khZ QkeZ Qzs’k e’k:e] dukZVd

pqukSrh% ,d m|e ds :i esa [kqEc dh [ksrh djuk

dqyd.khZ QkeZ Qzs’k] dukZVd jkT; ds csykxkoh ftys esa
xkao frxkMh esa fLFkr ,d [kqEc mRiknu bdkbZ gSA dqyd.khZ
ifjokj dukZVd ds csykxkoh ftys esa vius iSr`d xkao
frxkMh esa dbZ ihf<+;ksa ls [ksrh&ckM+h ds dk;Z esa ’kkfey gSA
igyh ckj] [kqEc bdkbZ ds ekfydksa }kjk vius {ks= esa izeq[k
’kgjksa ds vxz.kh Fkksd fodzsrkvksa ls rktk [kqEc dh dqy ekax
ds ckjs esa tkudkjh gkfly dh xbZA [kqEc dh [ksrh dks ,d
m|e ds :i esa izkjaHk djus dk fu.kZ; djus ds mijkUr bUgksaus
vkbZMhchvkbZ cSad ls _.k vkSj jk"Vªh; ckxokuh cksMZ ¼NHB½
ls lfClMh gkfly dhA bUgksaus ifj;kstuk dh ykxr dk
vuqeku yxHkx pkj djksM+ :i;s yxk;k] gkykafd] QkeZ dh
fMtkbu rS;kj djus vkSj mldh LFkkiuk djus ds ckn]
egaxkbZ c<+us vkSj dkWfLVax] Ldsy esa fHkUurk ,oa ’kkfey
e’khujh ds dkj.k ;g O;; c<+dj :i;s 4-6 djksM+ ikj dj

Fig. 7.3. Kulkarni farm fresh mushroom

fp= 7-3- dqyd.khZ QkeZ Qzs’k e’k:e
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district in Karnataka State. Kulkarni family is

involved in agriculture for generations in their

native village- Tigadi in Belagavi district of

Karnataka. In the first place, the owners of the

mushroom unit ascertained the total demand for

fresh mushrooms from leading wholesalers of

major cities in their region. After deciding to

venture into mushroom cultivation, they obtained

loan from IDBI bank and subsidy from National

Horticulture Board (NHB). The estimated project

cost was nearly ¹  4 crore, however, by the end of

farm designing and establishment, the

expenditure crossed ¹  4.6 crore due to inflation

and differences in the costing, scale and added

machinery. Around 2.5 crore was spent on

building and insulation while 1.5 crore was spent

on plant and machinery. Other expenses were

made on land development, preoperative

expenses and miscellaneous expenditure.

Initiative

The owners along with their managerial staff

attended a 10 day training on mushroom

cultivation technology for entrepreneurs during

April, 2010 at ICAR-Directorate of Mushroom

Research, Solan (H.P.). After the training, they

assessed the availability of raw materials for

compost like straw, sugarcane (Saccharum

officinarum) bagasse, gypsum, poultry manure

etc. and started procuring them from nearby

places. The spawn was procured either from

Pune or Delhi for initial few months as the spawn

production unit could not be commenced along

with mushroom production unit. After setting up

the mushroom production unit, it was registered

the name under the Companies Registration Act,

„Kulkarni Farm Fresh Limited  which was

incorporated in February 2010. At present, the

mushroom unit is producing around 400-410 t (t)

against the annual installed capacity of 500 t. The

Kulkarni farm fresh mushroom unit encountered

several problems while designing and

x;kA yxHkx 2-5 djksM :i;s Hkou ,oa bUlqys’ku ij [kpZ
fd, x, tcfd 1-5 djksM+ :i;s dk [kpZ la;a= ,oa e’khujh
ij fd;k x;kA Hkwfe fodkl] igys ls vkWijsfVo O;; ,oa
fofo/k O;; ds :i vU; [kpsZa fd, x,A

igy

dqyd.khZ QkeZ Qzs’k e’k:e ds ekfydksa us vius
izca/kdh; LVkQ ds lkFk vizSy] 2019 esa Hkk—vuqi & [kqEc
vuqla/kku funs’kky; ¼ICAR - DMR½] lksyu esa m|fe;ksa ds
fy, [kqEc dh [ksrh ij vk;ksftr fd, x, nl fnolh;
izf’k{k.k dk;Zdze esa izf’k{k.k gkfly fd;kA izf’k{k.k gkfly
djus ds mijkUr] bUgksaus dEiksLV ;Fkk iqvky] xUuk ¼lSdsje
vkWfQlhusje ½ [kksbZ] ftIle] iksYVªh [kkn vkfn ds fy,
dPph lkexzh dh miyC/krk dk vkdyu fd;k vkSj vius
fudVorhZ LFkkuksa ls bls [kjhnuk izkjaHk fd;kA ’kq:vkrh
dqN eghuksa esa iq.ks vFkok fnYyh ls Liku dh [kjhn dh xbZ
D;ksafd Liku mRiknu bdkbZ dks [kqEc mRiknu bdkbZ ds
lkFk izkjaHk ugha fd;k tk ldkA [kqEc mRiknu bdkbZ dh
LFkkiuk djus ds ckn] bls dEiuht iathdj.k vf/kfu;e ds
rgr **dqyd.khZ QkeZ Qzs’k fyfeVsM** ds uke ls iath—r
djk;k x;k ftls Qjojh] 2019 esa ’kkfey fd;k x;kA
orZeku esa] [kqEc bdkbZ esa yxHkx 400&410 Vu dk mRiknu
fd;k tk jgk gS tcfd bldh okf"kZd {kerk 500 Vu gSA
dqyd.khZ QkeZ Qzs’k e’k:e bdkbZ dks la;a= dh fMtkbu ,oa
bldk fuekZ.k djrs le; vusd leL;kvksa dk lkeuk djuk
iM+k tSls fd bUlqys’ku lkexzh] budh fMtkbu] ’khryu
lqfo/kk] mi;ksx fd, tkus okys dwySUV dh Vkbi] dEiksLV
ik’P;qjkbts’ku lqjax dh fMtkbu vkfnA gkykafd]
Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½]
lksyu ds oSKkfudksa ls feys rduhdh lg;ksx ls ;s o"kZ 2011
esa mRiknu izkjaHk djus esa lQy jgs ¼fp= 7-3½A

izeq[k ifj.kke@varnZ̀f"V@ikjLifjdrk rF;

buds }kjk nf{k.k Hkkjr] egkjk"Vª rFkk xksok esa vusd
Fkksd fodzrkvksa vkSj [kqnjk forjdksa ds ek/;e ls [kqEc dh
ekdsZfVax dks lqpk: cuk;k x;k gSA vU; [kqEc fdLeksa ls
fHkUu] cVu [kqEc dh ekax lHkh izeq[k ’kgjksa esa dgha T;knk
gSA vusd O;kikfj;ksa }kjk vius [kqEc dh ekdsZfVax ds fy,
cVu [kqEc dh [ksrh djus okys m|fe;ksa ls lEidZ fd;k
x;kA [kqEc bdkbZ dk ,d o"kZ esa dqy O;; 4 djksM :i;s+
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construction of the plant especially with respect to

the insulation material, their design, cooling facility,

the type of coolant to be used, designing of the

compost pasteurization tunnels, etc. However, with

technical inputs from Scientists of ICAR-Directorate

of Mushroom Research, Solan, they managed to

start the production in 2011 (Fig. 7.3).

Key Results /insight/interaction facts

The marketing of mushroom has been well

channelized through many wholesale and retail

distributors across South India, Maharashtra and

Goa. Unlike other mushroom varieties, the button

mushroom is in high demand in all major cities.

Many traders approach the button mushroom

growing entrepreneurs for marketing their

mushroom. The total expenditure of the

mushroom unit in one year was ¹  above 4 crore.

Around 22 per cent of the expenditure was

incurred on account of depreciation and interest

payment of capital assets while the labour wages

were to the extent of 10 per cent of this cost.

Among raw materials, straw/ sugarcane bagasse

accounted for highest expenditure i.e 7 per cent

while the spawn, poultry manure and packaging

and branding accounted for about 4 per cent each

of the cost. Fertilizers/ chemicals accounted for

nearly 3 per cent of the cost. The mushroom unit

produced little above 400 t of mushroom during

2014. The price for fresh mushroom ranged from

Rs. 125-140 per kg at farm gate. By the weighted

average price as Rs.135 per kg, the mushroom

unit earned gross revenue of ¹ 5.40 crore. Waste

mushroom stipes and spent mushroom compost

yielded around ¹ 18.5 lakh, hence the net revenue

of the unit was ¹  1.54 crore during the year 2014.

Impact

Plant location is just 30 Km from Belagavi,

which is ideally located at equal distance from

Mumbai and Bengaluru (500 km). This helps them

to transfer the finished products to the buyer

ls vf/kd FkkA yxHkx 22 izfr’kr [kpZ iwath ifjlEifRr ds
voewY;u vkSj C;kt Hkqxrku ij fd;k x;k tcfd etnwjh
ij gksus okyk [kpZ ykxr dk yxHkx 10 izfr’kr FkkA dPph
lkexzh esa] iqvky] xUuk dh [kksbZ ij lcls vf/kd [kpZ ;Fkk
7 izfr’kr gqvk tcfd Liku] iksYVªh dh [kkn rFkk iSdsftax
vkSj czkf.Max izR;sd ij ykxr dk yxHkx 4 izfr’kr [kpZ
vk;kA moZjdksa vFkok jlk;uksa ij dqy ykxr dk yxHkx 3
izfr’kr [kpZ gqvkA o"kZ 2014 ds nkSjku [kqEc bdkbZ esa 400
Vu ls vf/kd dk mRiknu gqvkA QkeZ }kj ij gh rktk [kqEc
dk ewY; izfr fdyksxzke :i;s 125 ls 140 ds chp FkkA izfr
fdyksxzke :i;s 135@& ds :i esa Hkkfjrk vkSlr ewY; }kjk
[kqEc bdkbZ us 5-40 djksM :i;s+ dk lexz jktLo vftZr
fd;kA vif’k"V [kqEc MafM;ksa ,oa LisUV [kqEc dEiksLV ls
yxHkx 18-5 yk[k :i;s dh vk; feyh] vr% bdkbZ
dk fuoy jktLo o"kZ 2014 ds nkSjku :i;s 1-54 djksM+
FkkA

izHkko

budk la;a= csykxkoh ls egt 30 fdyksehVj dh nwjh
ij fLFkr gS tks fd eqEcbZ vkSj csaxyq: nksuksa LFkkuksa ls
,dleku 500 fdyksehVj dh nwjh ij fLFkr gSA blls bUgsa
[kjhnkj dks 8 ls 10 ?kaVs ds Hkhrj vius rS;kj mRikn dks
Hkstus esa enn feyrh gSA xksok tks fd ,d vU; izeq[k cktkj
gS] ;gka ls ek= 120 fdyksehVj nwj gSA xksok] djoj rFkk
eqEcbZ ds canjxkgksa dk mi;ksx fu;kZr iz;kstu ds fy, fd;k
tk ldrk gSA csykxkoh esa vPNh jsy lqfo/kk ,oa lM+d ekxZ
dk lEidZ gS ogha lkFk gh ;gka ,;jiksVZ Hkh gSA dqyd.khZ
QkeZ Qzs’k ds fy, ;s j.kuhfrd dkjd izeq[k volj gSaA

gkfly dh xbZ lh[k

fdlh Hkh LVkVZ&vi dks {kerk’khy cktkjksa dk irk yxk
ysuk pkfg, vkSj vif’k"V dks de djus ds fy, LFkku
fof’k"V ekdsZfVax ,oa vkiwfrZ Jà[kyk j.kuhfr;ka rS;kj djuh
pkfg,A m".kdfVca/kh; tyok;q esa ,oa lkFk gh xzkeh.k Hkkjr
esa cVu [kqEc dh [ksrh esa budh lQyrk dks /;ku esa j[krs
gq, Jh Jhdj dqyd.khZ ,oa Jh t;rhFkZ dqyd.khZ dks
Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½]
lksyu] fgekpy izns’k esa vk;ksftr jk"Vªh; [kqEc esyk &
2016 esa izxfr’khy [kqEc mRiknd iqjLdkj ls lEekfur
fd;k x;kA
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within 8 to 10 hours. Goa, another major market

is just 120 km away from the unit. Goa, Karwar

and Mumbai seaports can be used for exports.

Belagavi besides having good train and road

connectivity also has an airport. These strategic

factors are major opportunities for Kulkarni Farm

Fresh.

Lessons learned

Any start-up must locate the potential markets

and design location specific marketing and supply

chain strategies to reduce wastage. Considering

their success in button mushroom cultivation in

the tropical climate that too in rural India, Mr.

Shrikar Kulkarni and Mr. Jayateerth Kulkarni were

conferred with progressive mushroom grower

award during the national mushroom mela-2016

organised at ICAR-Directorate of Mushroom

Research, Solan (HP).

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

(India)

Challenge: Venturing into mushroom production

Vikas Benal (43) is one of the most successful

agriculturists (mushroom growers) in North India

who has carved a niche for himself in a very short

span of time. During two decades of his unparallel

4- fodkl e’k:e QkeZ] lksyu] fgekpy izns’k ¼Hkkjr½

pqukSrh% [kqEc mRiknu m|e

frjrkfyl o"khZ; Jh fodkl csuy] mRrj Hkkjr esa
lokZf/kd lQyre fdlkuksa ¼[kqEc mRiknd½ esa ls ,d gS
ftUgksaus cgqr vYi vof/k esa gh vius fy, ,d mR—"V eqdke
cuk;k gSA viuh vikj lQyrk ds nks n’kdksa ds nkSjku]
bUgksaus u dsoy jkstxkj l`tu dk ekxZ iz’kLr fd;k gS oju~
[kqEc dh [ksrh ds {ks= esa bUgsa ,d felky ds rkSj ij tkuk
tkrk gSA fnukad 15 ekpZ] 1966 dks tUes Jh fodkl csuy
us fgekpy izns’k fo’ofo|ky; ls o"kZ 1986 esa Lukrd
¼okf.kT; Lukrd½ vkSj o"kZ 1988 esa okf.kT; esa ekLVj ¼,e-
dkWe½ dh fMxzh gkfly dhA ,sls le; esa tc jkT; ds yk[kksa
csjkstxkj ;qok ljdkjh ukSdjh gkfly djus esa vius le;
O;FkZ dj jgs Fks] Jh fodkl csuy us Lo% jkstxkj dks pqukA
bUgksaus o"kZ 1990 esa cVu [kqEc ds 200 FkSyksa vFkok cSx ds
lkFk viuk m|e izkjaHk fd;kA o"kZ 1991 esa nks yk[k :i;s
dk iwath fuos’k djds bUgkasus ekSleh cVu [kqEc dks mxkuk
izkjaHk fd;kA lkFk gh dEiksLV mRiknu bdkbZ Hkh izkjaHk dh
xbZA o"kZ 1999 esa] bUgksaus jk"Vªh; [kqEc vuqla/kku dsUnz
¼NRCM½ ftls vc Hkk—vuqi & [kqEc vuqla/kku funs’kky;
¼ICAR - DMR½] lksyu ds uke ls tkuk tkrk gS] ds
rRoko/kku esa [kqEc dh [ksrh esa izxr ikB~;dze fd;kA [kqEc
dh [ksrh esa fo’ks"kKrk gkfly djus ls bUgsa viuh bdkbZ dk
foLrkj djus esa enn feyhA bUgksaus ekSleh [kqEc m|e dks
,;j daMh’kfuax djds o"kZHkj dh tkus okyh Qly bdkbZ esa
:ikarfjr fd;kA

Fig. 7.4. Vikas Mushroom Farm, Solan , H.P.

fp= 7-4- fodkl e’k:e QkeZ] lksyu] fgekpy izns’k ¼Hkkjr½
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success, he has not only paved the way for

employment generation but is also regarded as

an authority in the field of mushroom cultivation.

Born on March 15, 1966, Vikas Benal graduated

in 1986 (Bachelor of Commerce) and did his

masters in commerce (M. Com.) in 1988 from

Himachal Pradesh University. In a time when lakhs

of unemployed youth of the state were wasting

time to get meager government jobs, Vikas Benal

chose self-employment. He made a humble

beginning with 200 bags of button mushroom in

1990. With a capital investment worth Rs. two

lakh in 1991 he started growing seasonal button

mushrooms. The compost production unit was

also started simultaneously. In 1999 he did

advanced course in mushroom cultivation under

the aegis of National Research Centre for

Mushroom (NRCM) now ICAR-Directorate of

Mushroom Research, Solan. Expertise in

mushroom cultivation prompted him to expand

the unit. The seasonal mushroom venture was

converted into a round the year crop unit by air-

conditioning the same.

Initiative

Mr. Vikas Benal modernized the compost

production unit in the year 2000 and made it a

fully automatic unit in the year 2009. In order to

improve the skills he also did advanced training

in Mushroom cultivation under the aegis of

Ministry of Food Processing and Food Processing

Association of India in 2004. Vikas Benal bagged

the prestigious ‘Best Mushroom Grower’ award

from National Research Centre for Mushroom

(now ICAR-Directorate of Mushroom Research,

Solan) on September 10, 2005 as well as successful

entrepreneur In Mushroom Cultivation, from

National Research Centre for Mushroom, now

(ICAR-DMR, Solan).

He added another feather to his cap on

January 23, 2009 when the Ministry of

Agriculture, Government of India, nominated him

as member of Directorate of Mushroom

igy

Jh fodkl csuy }kjk o"kZ 2000 esa dEiksLV mRiknu
bdkbZ dk vk/kqfudhdj.k fd;k x;k vkSj bls o"kZ 2009 esa
iwjh rjg ls vkWVkseSfVd vFkok Lopkfyr cuk;k x;kA dkS’ky
esa lq/kkj ykus ds fy, bUgksaus o"kZ 2004 esa [kk| izlaLdj.k
ea=ky; ,oa QwM izkslsflax ,lksfl,’ku ds rRoko/kku esa [kqEc
dh [ksrh esa izxr izf’k{k.k izkIr fd;kA Jh fodkl csuy us
fnukad 10 flrEcj] 2005 dks jk"Vªh; [kqEc vuqla/kku dsUnz
¼NRCM½ ftls vc Hkk—vuqi & [kqEc vuqla/kku funs’kky;
¼ICAR - DMR½] lksyu ds uke ls tkuk tkrk gS] ls izfrf"Br
**loZJs"B [kqEc mRiknd** iqjLdkj gkfly fd;k A fnukad
23 tuojh] 2009 dks ,d vU; miyfC/k ds :i esa bUgsa
—f"k ea=ky;] Hkkjr ljdkj }kjk rhu o"kZ dh vof/k ds fy,
[kqEc vuqla/kku funs’kky; dh izca/ku lfefr dk lnL;
euksuhr fd;k x;kA Jh fodkl csuy dks o"kZ 2010 ls 2012
dh rhu o"khZ; vof/k ds fy, Hkk—vuqi & [kqEc vuqla/kku
funs’kky; ¼ICAR - DMR½] lksyu dh vuqla/kku lykgdkj
lfefr dk lnL; euksuhr fd;k x;k ¼fp= 7-4½A

izeq[k ifj.kke@varn`Zf"V ,oa ikjLifjdrk rF;

ijEijk ls gVdj dqN vyx djus ds n`<+ ladYi ds
lkFk bUgksaus dM+h esgur dhA vkt] Jh fodkl csuy }kjk
izR;{k ,oa vizR;{k :i ls 200 ls Hkh O;fDr;ksa dks jkstxkj
iznku fd;k tk jgk gSA buds ;gka okf"kZd Qly mRiknu
400  mt Vu rd igqap x;k gSA buds QkeZ esa Liku mRiknu
dh {kerk izfro"kZ 100  mt Vu gSA fodkl e’k:e QkeZ dks
o"kZ 1990 esa ek= :i;s 6500@& ¼yxHkx 141 MkWyj½ ds
NksVh iwath ds lkFk izkjaHk fd;k x;k Fkk vkSj blesa ckxokuh
foHkkx] fgekpy izns’k ljdkj ls 200 cSx dEiksLV ysdj
mudk mi;ksx fd;k x;k FkkA lcls igyh [kqEc Qly dks
eM gkml esa mxk;k x;k Fkk vkSj blds ckotwn :i;s
20]000@& dk lexz ykHk vftZr fd;k x;k FkkA nqHkkZX; ls
ckxokuh foHkkx ls dEiksLV dh vkiwfrZ vfu;fer ,oa de
FkhA blls Jh fodkl csuy viuh Lo;a dh dEiksLV mRiknu
bdkbZ LFkkfir djus ds fy, izsfjr gq,A bUgksaus o"kZ 1991 esa
10 MT dh {kerk okyh ,d dEiksLV rS;kj djus dh bdkbZ
LFkkfir dhA blds vykok] bUgksaus viuh cpr vkSj ifjokj
ls m/kkj ysdj 1000 [kqEc cSx dh {kerk okyk ,d pSEcj Hkh
cuk;kA
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Research Management Committee for three

years. Mr. Vikas Benal was nominated as

Member, ICAR-Directorate of Mushroom

Research, Solan ICAR, and Member Research

Advisory Committee for a period of three years

from the year 2010 to 2012 (Fig. 7.4).

Key results/insight/interaction facts

The hard Work together with the

determination to do something different bore

fruits. Today, Mr.Vikas Benal is providing direct

and indirect employment to more than 200

people. Annual crop production has touched 400

mt tons. Spawn production capacity of his farm is

100 mt tonns per annum. Vikas Mushroom Farm

was set up in the year 1990 with a small capital

of Rs. 6500 (about 141 dollars) with 200 bags of

compost from the department of Horticulture,

Government of Himachal Pradesh. The first ever

mushroom crop was grown in a mud house

notwithstanding a gross profit of Rs. 20,000 was

pocketed. Unfortunately the compost supply from

the Horticulture department was erratic and

short. This prompted Mr.Vikas Benal to set up his

own compost production unit. A compost

preparation unit of 10 MT capacities was set up

in the year 1991. Besides, a chamber with a

capacity of 1000 mushroom bags was also

constructed with his savings and borrowings from

the family.

Impact

The hard work together with the

determination to do something different bore

fruits and in the year 1996 first air-conditioned

cropping crop chamber was built. Gradually the

composting unit was also expanded and now the

unit has the capacity to produce 5000 mt tons

pasteurized compost per annum and cropping

capacity was also strengthened, with present

annual crop touching 400 mt. tons per annum.

Spawn production unit was also started to fulfill

in-house requirements and to meet outside

izHkko

o"kZ 1996 esa ijEijk ls gVdj dqN vyx djus ds n`<+
ladYi ds lkFk dh xbZ dM+h esgur ds ifj.kkeLo:i igyk
,;j daMh’kfuax vFkok okrkuqdwfyr Qly pSEcj cukA
/khjs&/khjs bUgksaus viuh dEiksfLVax bdkbZ dk foLrkj fd;k
vkSj vc budh bdkbZ esa izfro"kZ 5000 MT Vu ik’P;qjkbTM
dEiksLV dk mRiknu djus dh {kerk gSA blds lkFk gh
bUgksaus ØkWfiax  {kerk dks etcwrh iznku dh vkSj vc orZeku
esa blesa izfro"kZ 400 MT Vu dh mRiknu {kerk gSA viuh
?kjsyw ekax ,oa lkFk gh ckgj ls izkIr gksus okyh ekax dks iwjk
djus ds fy, bUgksaus Liku mRiknu bdkbZ Hkh izkjaHk dhA
buds QkeZ dh orZeku vaMtuu mRiknu {kerk 100 MT  Vu
gS ftldk okf"kZd VuZvksoj yxHkx 4-00 djksM :i;s gSA
fiNys n’kd ds nkSjku] fodkl e’k:e vius Lo;a ds fy,
,d izsj.kk cu x;k gS vkSj vkt bls ns’k esa lokZf/kd
uoksUes"kh [kqEc mRiknu bdkbZ ds rkSj ij tkuk tkrk gSA
fodkl e’k:e }kjk izeq[k lkekftd vk;kstuksa esa fu;fer
rkSj ij Hkkx ysdj vius vuqHko lk>k fd, tkrs gSaA fiNys
n’kd ds nkSjku] ljdkj ,oa vusd lkekftd laxBuksa ls bUgsa
feys lEeku] m)j.k ,oa iz’kalk dh lwph esa fnu izfrfnu
vfHko`f) gqbZA

gkfly dh xbZ lh[k

fu:Rlkfgr ugha gksa vkSj miyC/k lalk/kuksa ds lkFk
NksVh bdkbZ ds lkFk ’kq:vkr djuh pkfg,A [kqEc dh [ksrh
ds la?kVdksa ds lkFk ,oa le; ds lkFk bdkbZ dk foLrkj
djuk pkfg,A fdlh Hkh LVkVZ&vi ds fy, ifjokj dk
lg;ksx ,oa leFkZu egRoiw.kZ gksrk gSA ;gka rd fd fdlh
Hkh m|e esa mrkj&p<+ko gksus ij ges’kk /kS;Z cuk, j[ksa vkSj
dHkh ihNs eqM+dj ugha ns[ksaA ,slh vusd ljdkjh ,tsfUl;ka
,oa foRrh; laLFkku gSa tks fd [kqEc m|e dks lg;ksx iznku
djrs gSa ysfdu ;gka egRoiw.kZ ckr ;g gS fd fodkl e’k:e
QkeZ iwjh rjg ls 100 izfr’kr Lo;a }kjk gh foRr iksf”kr
cu x;k gSA

5- Jh fouksn Bkdqj] Bkdqj e’k:e] lksyu] fgekpy
izns’k dh lQy dgkuh

pqukSrh% O;kolkf;d Lrj ij [kqEc mRiknu djuk

Jh fouksn Bkdqj] Hkkjr ds lcls iqjkus [kqEc fdlkuksa esa
ls ,d gSaA bUgksaus o"kZ 1978 tc Hkkjr esa [kqEc mRiknu
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demands. The present spawn production capacity

of his farm is 100 mt tons with annual turnover

of about Rs.4.00 crores. During last decade Vikas

Mushrooms has carved a niche for itself and today

is regarded as the most innovate mushroom

production unit in the country. Vikas Mushrooms

regularly participates in important social events

and is invited to share our unmatched experience.

During the last decade the list of honours, citations

and commendations from the government and

various social organisations is growing fat day by

day.

Lessons learned

Don t give up and start with a small unit with

the available resources. Expand the production

unit with the time alongwith all the components

of Mushroom cultivation. The backup and support

from the family is equally important for any start

up. Even when there are ups and down I any

enterprise, have patience and never look back.

There are number of govt. agencies and financial

institutes to support mushroom venture, but

important factor is that Vikas Mushroom Farm

has become 100% self -financed.

5. Mr. Vinod Thakur, Thakur Mushrooms,

Solan, HP

Challenge: To take up mushroom production at

commercial level

Mr. Vinod Thakur is one of the oldest

mushroom farmers of India. He started his

mushroom farm from 25 bags of 10 kg compost

at trial basis in 1978, when mushroom was in

infancy stage in India. At that time, it was not

easy to sell mushroom in the market due to lack

of awareness in the masses. But he did not give

up and continued till he succeeded in production

and marketing both. His initial training mushroom

was under UNDP project, Dept of Horticulture,

Govt of Himachal Pradesh at Chambaghat, Solan.

Initially, Mr. Thakur used to purchase the compost

from UNDP project. In the later stages, he started

viuh ’kS’ko voLFkk esa Fkk] esa izk;ksfxd vk/kkj ij 10
fdyksxzke dEiksLV ds dqy 25 cSx ls viuk [kqEc QkeZ izkjaHk
fd;k FkkA ml le; [kqEc ds ckjs esa turk esa tkudkjh dk
vHkko gksus ds dkj.k cktkj esa [kqEc dks cspuk vklku ugha
FkkA ysfdu bUgksaus gkj ugha ekuh vkSj rc rd fujUrj esgur
djrs jgs tc rd bUgsa mRiknu ,oa foi.ku nksuksa esa lQyrk
ugha fey xbZA bUgksaus [kqEc dh [ksrh ij viuk izkjafHkd
izf’k{k.k ;w,uMhih ifj;kstuk] ckxokuh foHkkx] fgekpy
izns’k ljdkj ds varxZr pEck?kkV] lksyu esa gkfly fd;kA
izkjaHk esa] Jh Bkdqj ;w,uMhih ifj;kstuk ls dEiksLV [kjhnrs
FksA ckn esa] bUgksaus Hkk—vuqi & [kqEc vuqla/kku funs’kky;

Fig. 7.5. Mr. Vinod Thakur receiving various

awards

fp= 7-5- Jh fouksn Bkdqj iqjLdkj izkIr djrs gq,
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making his own compost and spawn after taking

training on compost and spawn preparation at

ICAR-Directorate of Mushroom Research, Solan.

Mr. Bushram Thakur has been associated with the

Directorate since its inception. He established his

mushroom farm in village Ber ki Ser, Dist, Solan.

At present Mr. Vinod Thakur is running a

mushroom farm of 32 cropping rooms with a total

capacity of 30000 bags of 10 kg compost. The

Thakur mushroom farm has a capacity of 100 tons

per annum at present. Mr. Vinod Thakur also

supplies pasteurized mushroom compost to the

seasonal small and marginal mushroom growers.

In 2014 itself, NHB has sanctioned a loan of Rs 55

lakhs to Sh. Vinod Thakur for his contribution in

mushroom cultivation. Mr. Vinod Thakur has also

strated Mushroom processing in the form of

canned mushrooms. On the basis of his

contribution, Mr. Vinod Thakur has been awrded

with several National and International awards,

such as Bharat Jyoti award and Shreshth Kisan

Award, etc.

Initiative

The mushroom unit was set up with the help

of technology given by ICAR-Directorate of

Mushroom Research, Solan by making Techno

Economic Feasibility Report (TEFR) with details

of infrastructural, machinery and raw material

requirements, and realization of the annual

production and returns from the farm. Scientists

from ICAR-Directorate of Mushroom Research,

Solan have helped to design his farm and

supported him in resolving the production related

problems. Also the newer strain high yielding

strains developed by ICAR-DMR, Solan were

supplied with complete SOP to the grower. With

the intervention of ICAR-Directorate of Mushroom

Research, the unit has registered good production

levels and the farm is running successfully at

present. ICAR-DMR, Solan has also encouraged

and supported him to establish oyster and shiitake

mushroom growing facilities (Fig. 7.5).

¼ICAR - DMR½] lksyu esa dEiksLV ,oa Liku ij izf’k{k.k
gkfly djds vius ;gka gh dEiksLV ,oa Liku rS;kj djuk
izkjaHk fd;k A Jh cq’kjke Bkdqj] funs’kky; ds lkFk bldh
LFkkiuk ds le; ls gh tqM+s jgs gSaA bUgksaus viuk QkeZ xkao
csj dh lsj] ftyk lksyu] fgekpy izns’k esa LFkkfir fd;kA
orZeku esa] Jh fouksn Bkdqj }kjk 10 fdyksxzke dEiksLV okys
dqy 30000 cSx dh dqy {kerk ds lkFk 32 ØkWfiax d{k okys
[kqEc QkeZ dk lapkyu fd;k tk jgk gSA Bkdqj e’k:e QkeZ
esa orZeku esa izfr o"kZ 100 Vu dh {kerk gSA lkFk gh Jh
fouksn Bkdqj lhtuy NksVs rFkk lhekUr [kqEc mRikndksa dks
ik’P;qjkbTM [kqEc dEiksLV dh vkiwfrZ Hkh djrs gSaA o"kZ
2014 esa] jk"Vªh; ckxokuh cksMZ ¼NHB½ }kjk Jh fouksn Bkdqj
dks [kqEc dh [ksrh esa muds ;ksxnku ds fy, :i;s 55 yk[k
dk _.k Lohd`r fd;k x;kA Jh fouksn Bkdqj }kjk fMCckcan
vFkok dSUM [kqEc ds Lo:i esa [kqEc izlaLdj.k ds dk;Z dks
Hkh izkjaHk fd;k x;kA Jh fouksn Bkdqj }kjk fd, x,
mYys[kuh; ;ksxnku ds vk/kkj ij bUgsa Hkkjr T;ksfr iqjLdkj
,oa Js"B fdlku iqjLdkj vkfn tSls vusd jk"Vªh; ,oa
varjkZ"Vªh; iqjLdkj iznku fd, tk pqds gSaA

igy

Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½]
lksyu }kjk iznku dh xbZ izkS|ksfxdh dh enn ls buds ;gka
[kqEc bdkbZ LFkkfir dh xbZ ftlds rgr cqfu;knh
lqfo/kkvksa] e’khujh ,oa dPph lkexzh dh t:jrksa ds fooj.k]
QkeZ esa gksus okys okf"kZd mRiknu ,oa feyus okys ykHk ds iw.kZ
fooj.k ds lkFk rduhdh&vkfFkZd laHkkO;rk fjiksVZ ¼TEFR½
Hkh rS;kj djkbZ xbZA Hkk—vuqi & [kqEc vuqla/kku funs’kky;
¼ICAR - DMR½] lksyu ds oSKkfudksa us buds QkeZ dh fMtkbu
rS;kj djus esa enn dh vkSj mRiknu laca/kh leL;kvksa dks
lqy>k;kA blds lkFk gh funs’kky; }kjk fodflr mPp
mit’khy uohu LVªsu dh vkiwfrZ Hkh mRiknd dks lEiw.kZ
,lvksih ds lkFk dh xbZA Hkk—vuqi & [kqEc vuqla/kku
funs’kky; ¼ICAR - DMR½] lksyu }kjk iznku fd, x,
rduhdh gLr{ksi ls bl bdkbZ }kjk vPNk mRiknu Lrj
gkfly fd;k vkSj vc orZeku esa QkeZ dk lQyrkiwoZd
lapkyu fd;k tk jgk gSA Hkk—vuqi & [kqEc vuqla/kku
funs’kky; ¼ICAR - DMR½] lksyu us bUgsa vks,LVj rFkk
f’kVkds [kqEc c<+okj lqfo/kk,a LFkkfir djus ds izfr izksRlkfgr
fd;k ,oa viuk lg;ksx iznku fd;k ¼fp= 7-5½A
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izeq[k ifj.kke] varn`Zf"V@ikjLifjdrk rF;

Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½]
lksyu us vko’;drkuqlkj Jh fouksn Bkdqj dh dEiksfLVax
,oa ØkWfiax bdkbZ dh fMtkbu rS;kj djus ,oa mRiknu
leL;kvksa dks lqy>kus esa enn dh xbZ ftlds ifj.kkeLo:i
xq.koRrk dEiksLV dk mRiknu c<+k vkSj mRiknu lao`f) 20
izfr’kr tSfod izHkko’khyrk rd c<+hA ckn eas] Hkk—vuqi &
[kqEc vuqla/kku funs’kky; ¼ICAR - DMR½] lksyu }kjk vkiwfrZ
fd, x, mPp mit’khy LVªsu ls mRiknu izHkko’khyrk dks
c<+kus esa enn feyhA orZeku esa] Jh fouksn Bkdqj }kjk
lQyrkiwoZd cVu [kqEc dEiksLV dk mRiknu fd;k tk jgk
gS vkSj cVu] vks,LVj ,oa f’kVkds [kqEc dh [ksrh dh tk jgh
gSA

izHkko

Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½]
lksyu }kjk fd, x, rduhdh gLr{ksi ds ifj.kkeLo:i
Lons’kh :i ls fodflr cVu [kqEc LVªsu ds lkFk bdkbZ esa
c<+k gqvk ,oa LFkkbZ mRiknu gqvkA orZeku esa Jh fouksn
Bkdqj }kjk lQyrkiwoZd vks,LVj [kqEc iztkfr;ksa ,oa f’kVkds
[kqEc ds lkFk izfro"kZ 100 Vu cVu [kqEc dk mRiknu fd;k
tk jgk gSA Bkdqj e’k:e QkeZ vius vki esa ,d fof’k"V
mnkgj.k gS tgka ,d d{k okys N% eaftyk Hkou esa [kqEc dks
mxkus ds fy, ofVZdy LFkku dk mi;ksx fd;k tkrk gSA

gkfly dh xbZ lh[k

bl lEiw.kZ o`rkar ls ;g f’k{kk feyrh gS fd [kqEc
mRiknu dks NksVs Lrj ij izkjaHk djds mPp ykHk ds lkFk
m|ksx ds Lrj rd igqapk tk ldrk gSA blds fy, dsoy
mfpr izkS|ksfxdh ,oa rduhdh@oSKkfud lg;ksx dh
vko’;drk gksrh gS tks fd fdlh Hkh y?kq fuos’k dks ,d
mPp ykHk okys m|e esa :ikarfjr dj ldrh gSA blds
vykok] lgh le; ij lgh lykg ls Hkh fdlku dks Hkkjh
uqdlku ls cpk;k tk ldrk gSA lkFk gh [kqEc dh mUur
fdLesa fdlh Hkh [kqEc bdkbZ ds fVdkÅiu vkSj ykHkiznrk esa
egRoiw.kZ Hkwfedk fuHkkrh gSaA

dqN ,sls cM+s fdlku ftUgsa Hkk—vuqi & [kqEc
vuqla/kku funs’kky; ¼ICAR - DMR½ }kjk [kqEc
izkS|ksfxfd;ka gLrkarfjr dh xbZaA

1- Vhch, ,xzks izksMDV~l] ckjkerh ¼4000 TPA½

Key Results/insight/interaction facts

ICAR-Directorate of Mushroom Research,

Solan has helped Mr. Vinod Thakur to resolve the

design and production problems in the

composting and cropping unit whenever required,

which resulted in production of quality compost

and enhanced production up to 20 per cent

biological efficiency. Later, high yielding strains

supplied by ICAR-Directorate of Mushroom

Research also helped to enhance his production

efficiency. At present, Mr. Vinod Thakur is

successfully producing button mushroom compost,

growing button, oyster and shiitake mushroom.

Impact

The intervention of ICAR-Directorate of

Mushroom Research has resulted in enhanced

and constant production in the unit with

indigenously developed button mushroom strains.

Mr. Vinod Tahkur is presently producing ~100 tons

button mushroom per annum along with oyster

mushroom species and shiitake mushroom

successfully. Thakur mushroom farm is a typical

example of using vertical space for mushroom

growing with six stories building each with one

room.

Lessons learned

The lesson learnt from this complete event is

that the mushroom production can be initiated

with a smaller level and can reach to a level of

Industry with high gains. The only requirement is

the right technology and technical/scientific

support can convert a small investment to a high

profit venture. Moreover, a right advice at right

time can save a farmer from a huge loss. Also

improved varieties of mushroom play a vital role

in sustenance and profitably of the mushroom

unit.

Some big farmers where ICAR-DMR

transferred the Mushroom Technologies

1. TBA agro products, Baramati (4000 TPA)



100

ICAR-Directorate of Mushroom Research

Annual Report 2019

2. Weikfield mushrooms, Pune (4000 TPA)

3. Flex foods, Dehradun (4000 TPA)

4. Kulkarni farm fresh, Belgaum (400 TPA)

5. Latur Mushrooms, Latur, Maharashtra (2000

TPA)

6. Ramesh Chandra Mohanty, Odisha

7. Pitamber Palei, Odisha

8. Rajesh Kumar Antil, Murthal

9. Yunus Indikar, Karnataka

10. Krishnamoorthy mushroom farms, Karnataka

11. Rakesh Kishan, Khubru, Haryana

12. Vikas Mushroom, Solan

2- ohdQhYM e’k:El] iq.ks ¼4000 TPA½

3- Q~ysDl QwM~l] nsgjknwu ¼4000 TPA½

4- dqyd.khZ QkeZ Qzs’k] csyxke ¼400 TPA½

5- ykrqj e’k:El] ykrqj] egkjk"Vª ¼2000 TPA½

6- jes’k pUnz eksgUrh] vksfM+’kk

7- ihrkEcj iysbZ] vksfM+’kk

8- jkts’k dqekj vafry] eqjFky] gfj;k.kk

9- ;wuql bUnhdj] dukZVd

10- —".kkewfrZ e’k:e QkElZ] dukZVd

11- jkds’k fd’ku] [kqc:] gfj;k.kk

12- fodkl e’k:e] lksyu] fgekpy izns’k
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8. COMMITTEE MEETINGS

8- lfefr dh cSBdsa

QRT report for the period of 2012-2017 of ICAR-DMR, Solan (H.P.) was completed and

report was submitted to Hon’ble Director General (ICAR) on 12th Feb., 2019. The Members

of QRT were as under:

Hkk—vuqi&[kqEc vuqla/kku funs’kky;] lksyu ¼fg0iz0½ ds 2012&2017 dh vof/k ds fy, D;w-vkj-Vh- fjiksVZ iwjh gks xbZ Fkh
vkSj ekuuh; egkfuns'kd ¼Hkk—vuqi½ dks 12 Qjojh] 2019 dks fjiksVZ lkSaih xbZ FkhA D;w-vkj-Vh- ds lnL; fuEukuqlkj Fks%

S. No. Name & Address Designation
dze la[;k Ukke o irk inuke

1. Dr. D. S Rathore, Chairman
Ex-Vice chancellor,
M-30, Ground Floor, Malviya Nagar, New Delhi - 110017

1- MkW- Mh-,l- jkBkSj] v/;{k
iwoZ midqyifr]
,e&30] Hkw&ry] ekyoh; uxj] ubZ fnYyh & 110017

2. Dr. R.P. Tewari, Member
Ex-Director, ICAR-DMR, Solan,
No.56, S S-208, Yelahanka New Town, Bangalore – 560064 (Karnataka)

2- MkW- vkj-ih- frokjh] lnL;
iwoZ funs’kd] Hkk—vuqi&[kqEc vuqla/kku funs’kky;] lksyu]
u-56] ,l,Mh&208] ;sygkadk U;w VkÅu] cSaxykSj & 560064 ¼dukZVd½A

3. Dr. H. B Singh, Member
Professor,
Plant Pathology IAS, Banaras Hindu University, Varanasi (UP)

3- MkW- ,p- ch- flag] lnL;
izksQslj]
IykWV iSFkksykWth] vkbZ,,l] cukjl fgUnq fo’ofo|ky;] okjk.kklh ¼mÙkj izns’k½A

4. Dr S.R Bhat, Member
Ex-Pr. Scientist,
ICAR-NRCPB, IARI Campus, New Delhi.

4- MkW- ,l- vkj- HkV~V] lnL;
iwoZ&iz/kku oSKkfud]
Hkk—vuqi&jk"Vªh; ikni tSoizkSn~;ksfxdh vuqla/kku dsUnz] Hkk—vuqla ifjlj] ubZ fnYyhA

5. Dr. R.K Pal, Member
Ex –Director ICAR-NRC on Pomegranate,
NH-65, Solapur-Pune Highway, Kegaon Solapur - 413255

5- MkW- vkj-ds- iky] lnL;
iwoZ funs’kd] Hkk—vuqi& jk"Vªh; vukj vuqla/kku dsUnz]
jk"Vªh; jktekxZ&65] lksykiqj&iq.ks gkbZos] dsxksu lksykiqj & 413255

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

6- MkW- ’osr dey] lnL; lfpo
iz/kku oSKkfud] Hkk—vuqi&[kqEc vuqla/kku funs’kky;] lksyu ¼fg0iz0½ & 173213
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Meeting of Research Advisory Committee (RAC) of ICAR-DMR, Solan (H.P.) was held on

8-9 May, 2019.  The Members of RAC were as under for the period 2016-2019.

Hkk—vuqi&[kqEc vuqla/kku funs’kky;] lksyu esa xfBr vuqla/kku lykgkdkj lfefr dh cSBd fnukad 8&9 ebZ] 2019
dks gqbZA vuqla/kku lykgkdkj lfefr ds lnL; 2016&2019 vof/k ds fy, fuEufyf[kr gSaA

Sr. No. Name & Address Designation

Ø-la- Ukke o irk Iknuke

1. Dr. R.P. Tewari, Ex-Director, Chairman

ICAR-DMR, Solan

No.56, S S-208, Yelahanka New Town,

Bangalore – 560064 (Karnataka)

1- MkW- vkj-ih- frokjh] iwoZ funs’kd] v/;{k
Hkk—vuqi&[kqEc vuqla/kku funs’kky;] lksyu]
u-56] ,l,Mh&208] ;sygkadk U;w VkÅu] cSaxykSj & 560064 ¼dukZVd½A

2. Dr. T. Jankiram, Member

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

Indian Council of Agricultural Research,KAB-II,

Pusa,New Delhi – 110 012.

2- MkW- Vh- tkudhjke] lnL;
lgk;d egkfuns’kd ¼ckxokuh foKku foHkkx&1½]
Hkkjrh; —f"k vuqla/kku ifj"kn] Hkou&II] iwlk] ubZ fnYyh & 110 012

3. Dr. T.K. Behera, Member

Principal Scientist, Vegetable Science,

ICAR-IARI, Pusa, New Delhi – 110 012.

3- MkW- Vh-ds- csgjk] lnL;
iz/kku oSKkfud] ouLifr foKku]
Hkk—vuqi& Hkkjrh; —f"k vuqla/kku laLFkku~] iwlk] ubZ fnYyh&110012

4. Dr. A.K. Patra, Member

Retd., Prof., OUAT,

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

4- MkW- ,-ds- ik=k] lnL;
lsokfuo`r izk/;kid] vksfMlk —f"k o rduhdh fo’ofo|ky;]
IykWV u-,ech&47] cMkxkn fczV dkWyksuh] Hkqous’oj & 751018

5. Dr. B.K. Pandey, Member

Principal Scientist (Plant Pathology),

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

5- MkW- ch-ds- ikaMs] lnL;
iz/kku oSKkfud ¼ikni jksx foKku½]
ckxokuh foKku foHkkx] Hkkjrh; —f"k vuqla/kku ifj"kn]
—f"k vuqla/kku Hkou&II] iwlk] ubZ fnYyh & 110 012
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Sr. No. Name & Address Designation

Ø-la- Ukke o irk Iknuke

6. Dr. V.P. Sharma, Director, Member

ICAR-Directorate of Mushroom Research,Chambaghat,

Solan (HP) – 1732113.

6- MkW- oh-ih- ’kekZ] funs’kd] lnL;

Hkk—vuqi&[kqEc vulq/akku funs’kky;] lksyu ¼fg0iz0½ & 173213

7. Dr. Ram Das Shinde, Member

M/s. Tirupati Balaji Agro Products Pvt. Ltd.,

Someshwa Nagar (Nimbut),Tal: Baramati,

Distt. Pune-412306 (MS)

7- MkW- jke nkl f’kans] lnL;

eSltZ fr:ifr ckykth ,xzks izksMDVl izk-fyfefVM]

lkses’oj uxj ¼fuEoV½] rk- ckjkeÙkh]

ftyk iw.ks & 412306 ¼egkjk"Vª½A

8. Sh. Vinod Thakur, Member

M/s. Thakur Mushroom Farm,V&PO Chambaghat,

Tehsil & Distt. Solan (HP) – 173213.

8- Jh fouksn Bkdqj] lnL;

eSltZ Bkdqj e’k:e QkeZ]

xkao o Mk- pEck?kkV] lksyu ¼fg0iz0½ & 173213

9. Sh. Rajesh Thakur, Member

Village Ber-Ki-Ser, PO Chambaghat,

Tehsil & Distt. Solan (HP) – 173213.

9- Jh jkts’k Bkdqj] lnL;

xkao csj dh lsj] Mk- pEck?kkV] lksyu ¼fg0iz0½ & 173213

10. Dr. B.L. Attri, Member Secretary

Principal Scientist,

ICAR-Directorate of Mushroom Research,

Chambaghat, Solan (H.P.) – 173213.

10- MkW- ch-,y- v=h] lnL; lfpo

iz/kku oSKkfud]

Hkk—vuqi&[kqEc vulq/akku funs’kky;] lksyu ¼fg0iz0½
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Meetings of Institute Research Committee (IRC) of ICAR-DMR, Solan meetings were held

on 12.04.2019, 19 & 20.06.19 and 09.08.2019 and the Members were as under:

Hkk—vuqi&[kqEc vuqla/kku funs’kky;] lksyu dh laLFkku vuqla/kku lfefr dh cSBd fnukad 12-04-2019] 19 o
20-06-2019 rFkk 09-08-2019 dks gqbZA lfefr ds lnL; fuEufyf[kr FksA

S.No. Name Designation

Ø-la- Ukke Iknuke

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

1- MkW- oh-ih- ’kekZ] funs’kd v/;{k

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

2- MkW- ch-,y- v=h] iz/kku oSKkfud lnL; lfpo

3. Dr. Satish Kumar, Principal Scientist Member

3- MkW- lrh’k dqekj] iz/kku oSKkfud lnL;

4. Dr. Shwet Kamal, Principal Scientist Member

4- MkW- ’osr dey] iz/kku oSKkfud lnL;

5. Dr. Yogesh Gautam, Senior Scientist Member

5- MkW- ;ksxs’k xkSre] ofj"B oSKkfud lnL;

6. Dr. Anil Kumar, Scientist Member

6- MkW- vfuy dqekj] oSKkfud lnL;

7. Mr. Sudheer Kumar Annepu, Scientist Member – on study leave

7- Jh lq/khj dqekj vUusiq] oSKkfud lnL; & v/;;u vodk’k ij

8. Dr. Anuradha Srivastava, Scientist Member

8- MkW- vuqjk/kk JhokLro] oSKkfud lnL;

9. Dr. Anupam Barh, Scientist Member

9- MkW- vuqie cM] oSKkfud lnL;

10. Dr. Manoj Nath, Scientist Member

10- MkW- eukst ukFk] oSKkfud lnL;

11. Dr. Shruti, Scientist Member

11- MkW- Jqfr] oSKkfud lnL;

12. Mr. Rakesh Kumar Bairwa Member

12- Jh jkds’k dqekj cSjok] oSKkfud lnL;
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Meetings of Research Priority Setting & Monitoring (PME) Committees constituted at ICAR-

DMR, Solan were held on different occassions. The Members of the Committee were as

under:

Hkk—vuqi&[kqEc vuqla/kku funs’kky; esa xfBr vuqla/kku izkFkfedrk lsfVax] fuxjkuh vkSj ewY;kdau lSy dh cSBdsa
fofHkUu voljksa ij gqbZA lfefr ds fuEufyf[kr lnL; FksaA

S.No. Name of employee Designation

Ø-la- Ukke Iknuke

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

1- MkW- ch- ,y- v=h] iz/kku oSKkfud v/;{k] ih,ebZ lSy

2. Dr. Satish Kumar, Principal Scientist Co-Chairman

2- MkW- lrh’k dqekj] iz/kku oSKkfud lg&v/;{k

3. Dr. Anil Kumar, Scientist Member Secretary

3- MkW- vfuy dqekj] oSKkfud lnL; lfpo

4. Dr. Anuradha Srivastava, Scientist Member

4- MkW- vuqjk/kk JhokLro] oSKkfud lnL;

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

5- Jh nhi dqekj Bkdqj] vk’kqfyfid lacaf/kr lgk;d ¼ih,ebZ lSy½

Meetings of Grievance Committee held on 14.03.2019, 21.06.2019, 16.09.2019 and

05.12.2019. The elected members of grievance committee:

f’kdk;r lfefr dh cSBdsa fnukad 14-03-2019] 21-06-2019] 16-09-2019 rFkk 05-12-2019 dks gqbZA f’kd;r lfefr ds
p;fur ds fuokZfpr lnL; gSa%

Sr.No. Name & designation Category Post

Ø-la- Ukke o inuke Js.kh Ikn

1. Sh. Rakesh Bairwa, Scientist Scientific Member

1- Jh jkds’k dqekj cSjok] oSKkfud oSKkfud lnL;

2. Sh. Dharam Dass, UDC Administrative Member

2- Jh /keZnkl] mPp Js.kh fyfid Izk’kklfud lnL;

3. Sh.Jeet Ram, Sr. Technical Asstt. Technical Member

3- Jh thr jke] ofj"B rduhdh lgk;d Rkduhdh lnL;

4. Sh.Ajeet Kumar, SSS Skilled Support Staff Member

4- Jh vthr dqekj] dq’ky lgk;d deZpkjh dq’ky lgk;d deZpkjh lnL;



106

ICAR-Directorate of Mushroom Research

Annual Report 2019

Nominated Office Side Memebers of Grievance Committee

f’kdk;r lfefr ds dk;kZy; i{k ds euksuhr lnL;

Sr.No. Name & designation Category Post

Ø-la- Ukke o inuke Js.kh Ikn

1. Dr.V.P. Sharma Director Chairman

1- MkW- oh-ih- ’kekZ] funs’kd oSKkfud v/;{k

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

2- MkW- ch-,y- v=h] iz/kku oSKkfud oSKkfud lnL;

3. Dr.Anuradha Srivastava, Scientist Scientific Member

3- MkW- vuqjk/kk JhokLro] oSKkfud oSKkfud lnL;

4. Sh. H.N. Sharma, Administrative Officer Administrative Member

4- Jh ,p-,u- ’kekZ] iz’kklfud vf/kdkjh Ikz’kklfud lnL;

5. Sh. J.R. Mangale, AF&AO Audit Member

5- Jh ts-vkj- ekaxys] l-foÙk ,oa ys-vf/kdkjh ys[kk ijh{kk lnL;

Meetings of Institute Joint Staff Council held on  29.03.2019, 21.06.2019, 16.09.2019 &

05.12.2019

laLFkku la;qDr deZpkjh ifj"kn dh cSBdsa 29-03-2019] 21-06-2019] 16-09-2019 o 05-12-2019 dks gqbZA

Staff side members of IJSC/laLFkku la;qDr deZpkjh ifj"kn ds deZpkjh i{k ds lnL;

1. Sh. Deep Kumar Thakur, Stenographer (Member CJSC)/Jh nhi dqekj Bkdqj] vk’kqfyfid ¼lnL;] dsUnzh;
la;qDr deZpkjh ifj"kn½

2. Sh. Sanjeev Sharma, LDC (Secretary IJSC)/Jh latho ’kekZ] fuEu Js.kh fyfid ¼lfpo½

3. Sh. Gian  Chand, Technical Officer/Jh Kku pan] ofj"B rduhdh lgk;d

4. Sh. Jeet Ram, Sr.Technical Assistant/Jh thr jke] ofj"B rduhdh lgk;d

5. Smt. Meera Devi, SSS/Jherh ehjk nsoh] ,l,l,l

6. Sh. Vinay Sharma, SSS/Jh fou; ’kekZ] ,l,l,l

Office side members of IJSC/laLFkku la;qDr deZpkjh ifj"kn ds dk;kZy; i{k ds lnL;

1. Dr. V.P. Sharma, Director, Chairman/MkW- oh-ih- ’kekZ] funs’kd] v/;{k

2. Dr. B.L. Attri, Principal Scientist/MkW- ch-,y- v=h] iz/kku oSKkfud

3. Dr. Yogesh Gautam, Sr.Scientist/MkW- ;ksxs’k xkSre] ofj"B oSKkfud

4. Dr. Anupam Barh, Scientist/MkW- vuqie cM+] oSKkfud

5. Sh. J.R. Mangale, AF&AO/Jh ts-vkj- ekaxys] l-foÙk ,oa ys- vf/kdkjh

6. Sh. H.N. Sharma, Member Secretary/Jh ,p-,u- ’kekZ] iz’kklfud vf/kdkjh] lnL; lfpo
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Meeting of Institute Management Committee was held on 15.11.2019 at ICAR-DMR, Solan.

The members of Institute Management Committee:

laLFkku izca/ku lfefr dh cSBd fnukad 15-11-2019 dks Hkk—vuqi&[kqEc vuqla/kku funs’kky;] lksyu esa gqbZA laLFkku
izca/ku lfefr ds lnL; fuEufyf[kr gS%

Sr. No. Name & Address Designation

Ø-la- Ukke o irk Iknuke

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

ICAR-DMR, Chambaghat, Solan (H.P.).

1- MkW- oh-ih- ’kekZ] funs’kd] v/;{k
Hkk—vuqi&[kqEc vuqla/kku laLFkku] pEck?kkV] lksyu ¼fg0iz0½ & 173213

2. Assistant  Director General (HS-1), Member

Indian Council of Agricultural Research,

Krishi Anusandhan Bhavan-II, Pusa, New Delhi-12

2- Lkgk;d egkfuns’kd ¼ckxokuh foKku&1½] lnL;
Hkkjrh; —f"k vuqla/kku ifj"kn]
—f"k vuqla/kku Hkou& II] iwlk] ubZ fnYyh & 110012

3. Director of Horticulture, Member

Govt. of Himachal Pradesh, Shimla (HP)

3- funs’kd ckxokuh] fgekpy izns’k ljdkj] f’keyk ¼fg0iz0½ lnL;

4. Director of Horticulture, Member

Deptt. of Horticulture, Govt. of Haryana, Chandigarh.

4- funs’kd ckxokuh] gfj;k.kk ljdkj] f’keyk p.Mhx<+ ¼fg0iz0½ lnL;

5. Director of Research, Member

Dr. Y.S. Parmar University of Hort. & Forestry,

Nauni, Solan (H.P.).

5- funs’kd vuqla/kku] lnL;
MkW- ;’koar flag ijekj okfudh ,oa vkS|kfudh fo’ofo|ky;]
ukS.kh] lksyu ¼fg0iz0½

6. Dr. Robin Gogoi, Principal Scientist, Member

Deptt. Of Plant Pathology,

ICAR-Indian Agricultural Research Institute, New Delhi.

6- MkW- jksfcu xksxksbZ] iz/kku oSKkfud] lnL;
ikni jksx foKku] Hkk—vuqi&Hkkjrh; —f"k vuqla/kku laLFkku]
ubZ fnYyh & 110012

7. Dr. Jagdev Sharma, Principal Scientist, Member

ICAR-Central Potato Research Institute, Shimla

7- MkW- txnso ’kekZ] iz/kku oSKkfud] lnL;
Hkkd`vuqi&Hkkjrh; vkyw vuqla/kku laLFkku] f’keyk ¼fg0iz0½
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Sr. No. Name & Address Designation

Ø-la- Ukke o irk Iknuke

8. Dr. Brij Lal Attri, Pricipal Scientist, Member

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

8- MkW- ch-,y- v=h]  iz/kku oSKkfud] lnL;
Hkk—vuqi&[kqEc vuqla/kku laLFkku] pEck?kkV] lksyu ¼fg0iz0½ & 173213

9. Dr. Mahesh Yadav, Principal Scientist, Member

ICAR- National Bureau of Plant Genetic Resources,

New Delhi - 110012.

9- MkW- egs’k ;kno] iz/kku oSKkfud] lnL;
Hkk—vuqi&jk"Vªh; ikni vuqoaf’kd lalk/ku C;wjks] ubZ fnYyh & 110012

10. Sh.K.K. Sharma, Sr. Finance & Accounts Officer, Member

National Bureau Plant Genetic Resources, New Delhi-110012

10- Jh ds-ds- ’kekZ]  ofj"B lg;d for ,oa ys[kk vf/kdkjh] lnL;
Hkk—vuqi&jk"Vªh; ikni vuqoaf’kd lalk/ku C;wjks] ubZ fnYyh & 110012

11. Sh.Vinod Thakur, Non-Official Member

Thakur Mushroom Farm, Chambaghat, Solan (H.P.) – 173213

11- Jh fouksn Bkdqj]  Bkdqj e’k:e QkWeZ] pEck?kkV] lksyu ¼fg0iz0½ & 173213 v’kkldh; lnL;

12 Sh. Rajesh Thakur, Non-Official Member

Vill. Ber-ki-Ser, Chambaghat, Solan (H.P.) – 173213

12- Jh jkts’k Bkdqj]  csj dh lsj] pEck?kkV] lksyu ¼fg0iz0½ & 173213 v’kkldh; lnL;

13. Sh. H.N. Sharma, Administrative Officer, Member-Secretary

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

13- Jh ,p-,u- ’kekZ] iz’kklfud vf/kdkjh] lnL; lfpo
Hkk—vuqi&[kqEc vuqla/kku laLFkku] pEck?kkV] lksyu ¼fg0iz0½ & 173213
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9. IMPLEMENTATION OF OFFICIAL LANGUAGE

9- jktHkk"kk dk;kZUo;u

Progress Report of Official Language Hindi of

ICAR- Directorate Mushroom Research,

Chambaghat, Solan (HP) 2019

Official Language Implementation

Committee (Hindi Committee)

Dr. V.P. Sarma, Director - Chairman

Dr. B.L. Attri, Principal Scientist - Member

Mr.  H.N. Sharma, Administrative Officer - Member

Mrs. Sunila Thakur, Stenographer - Member

Mr. Rajneesh Jaryal, Assistant - Member

Mrs. Shashi Poonam, Sr. Clerk - Member

Mr. Deep Kumar Thakur, Stenographer - Member

Secretary

A brief description of the works done by

the Official Language Implementation

Committee during the year 2019

Official Language Implementation

Committee has been constituted in the

Directorate with the objective of ensuring the

implementation of the Official Language Policy

of the Government of India and to ensure the use

of Hindi in the work done by the Directorate. In

view of the efforts made by the Official Language

Implementation Committee, despite the absence

of any special official and employee in the

Directorate for the implementation of the official

language, the requisite success has been achieved

in the functioning and publicity of Hindi in the

Directorate. A brief description of the work done

by the Directorate during the year 2019 is as

follows:

Hkk—vuqi&[kqEc vuqla/kku funs’kky;] pEck?kkV] lksyu

¼fg0iz0½ dh  jktHkk"kk fgUnh dh izxfr fjiksVZ 2019

jktHkk"kk dk;kZUo;u lfefr ¼fgUnh lfefr½

Mk- oh-ih- ’kekZ] funs’kd & v/;{k

Mk- ch- ,y- v=h] iz/kku oSKkfud & lnL;

Jh ,p-,u- ’kekZ] iz’kklfud vf/kdkjh & lnL;

Jherh lquhyk Bkdqj] vk’kqfyfid & lnL;k

Jh jtuh’k tj;ky] lgk;d & lnL;

Jherh ’k’kh iwue] o0 fyfid & lnL;k

Jh nhi dqekj Bkdqj] vk’kqfyfid & lnL; Lkfpo

jktHkk"kk dk;kZUo;u lfefr }kjk o"kZ 2019 ds nkSjku

fd;s x, dk;ksZa dk laf{kIr fooj.k

Hkkjr ljdkj dh jktHkk"kk uhfr ds dk;kZUo;u dks

lqfuf’pr djus rFkk funs’kky; }kjk laikfnr fd;s tkus okys

dkedkt esa fgUnh dk iz;ksx lqfuf’pr djus ds mÌs’; ls

funs’kky; esa jktHkk"kk dk;kZUo;u lfefr dk xBu fd;k

x;k gSA jktHkk"kk dk;kZUo;u ds fy, funs’kky; esa vyx ls

dksbZ vf/kdkjh o deZpkjh u gksus ds ckotwn jktHkk"kk

dk;kZUo;u lfefr }kjk fd, x;s iz;klksa ds QyLo:Ik

funs’kky; esa fgUnh ds dkedkt o izpkj&izlkj esa visf{kr

lQyrk izkIr gqbZ gSA funs’kky; }kjk o"kZ 2019 ds nkSjku

fd;s x;s dk;ksZa dk laf{kIr fooj.k fuEukuqlkj gS%&

jktHkk"kk okf"kZd dk;ZØe ij dk;kZUo;u

jktHkk"kk foHkkx] x`g ea=ky;] Hkkjr ljdkj }kjk tkjh

jktHkk"kk okf"kZd dk;ZØe ij funs’kky; dh jktHkk"kk

dk;kZUo;u lfefr dh =Sekfld cSBdksa esa ppkZ gqbZ rFkk fn,
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Implementation on Official Language

Program

The Official Language Implementation

committee of the Directorate followed the

guidelines of the Annual Program released by the

Department of Official Language, Ministry of

Home Affairs, Government of India. The

correspondence has been done to all officers and

employees of the Directorate to achieve the

desired target according to the program. In

response to circulars/letters of implementation

of the official language from the Official

Language Department (New Delhi), Official

Language Implementation Committee (Solan) and

Indian Council of Agricultural Research, action

was taken by the Official Language

Implementation Committee of the Directorate.

Further, the letters/circulars were also circulated

to all concerned officers and employees for their

information and necessary action.

Compilation and review of quarterly Hindi

progress report

Integrated Hindi progress report of

Directorate was prepared by compiling all the

data in the quarterly report profiling, preparation

by acquiring, preparing the statistics related to

implementation of official language in the

directorate. This consolidated report was also

referred to Indian Council of Agricultural

Research (New Delhi), Official Language

Implementation Committee (Solan) and Sub

Inspector (Implementation) Department of

Official Language, Northern Regional

Implementation Office-1, Delhi A-Sarojini Nagar,

New Delhi. This report was reviewed and

forwarded to all the officials and employees for

indicating the drawbacks found.

Implementation of Hindi Incentive Scheme

In accordance with the instructions issued by

the Department of Official Language, incentive

scheme has been implemented for all officers and

x, fn’kk&funsZ’kksa ds vuq:Ik fy, x, fu.kZ;ksa ds vuqlkj

dkjZokbZ dh xbZ rFkk funs’kky; ds lHkh vf/kdkfj;ksa o

deZPkkfj;ksa dks okf"kZd dk;ZØe ds vuqlkj fu/kkZfjr y{;

izkIr djus gsrq Ik=kpkj fd;k x;kA

jktHkk"kk foHkkx] ubZ fnYyh] uxj jktHkk"kk dk;kZUo;u

lfefr] lksyu ,oa Hkkjrh; —f"k vuqla/kku ifj"kn~] ubZ fnYyh

ls izkIr Ik=ksa@ifji=ksa ij dkjZOkkbZA

bl vof/k esa jktHkk"kk dk;kZUo;u lEcU/kh uohure

funsZ’kksa@fu;eksa ls lEcfU/kr fofHkUu izdkj ds Ik=@ifji=

vkfn jktHkk"kk foHkkx] ubZ fnYyh] uxj jktHkk"kk dk;kZUo;u

lfefr] lksyu rFkk Hkkjrh; —f"k vuqla/kku ifj"kn ls izkIr

gq, ftu ij dkjZokbZ okafNr Fkh] mu ij dkjZokbZ dh xbZ

rFkk mUgsa lHkh lacaf/kr vf/kdkfj;ksa o deZPkkfj;ksa dks mudh

tkudkjh o vko’;d dkjZokbZ gsrq ifjpkfyr fd;k x;kA

frekgh fgUnh izxfr fjiksVZ dk ladyu rFkk leh{kk

funs’kky; esa jktHkk"kk dk;kZUo;u lEcU/kh izxfr ds

vk¡dM+s izkIr@rS;kj dj =Sekfld fjiksVZ izksQkekZ esa lHkh

vk¡dM+ksa dks ladfyr dj funs’kky; dh lesfdr fgUnh izxfr

fjiksVZ rS;kj dh xbZA bl lesfdr fjiksVZ dks Hkkjrh; —f"k

vuqla/kku ifj"kn] ubZ fnYyh]  uxj jktHkk"kk dk;kZUo;u

lfefr] lksyu rFkk mi&funs’kd ¼dk;kZUo;u½] jktHkk"kk

foHkkx] mÙkjh {ks=h; dk;kZUo;u dk;kZy;&1] fnYyh

,&ljkstuh uxj] ubZ fnYyh dks vkWu ykbZu HkstkA bl

fjiksVZ dh leh{kk dh xbZ rFkk ikbZ xbZ dfe;ksa dks bafxr dj

nwj djus ds fy, lHkh vf/kdkfj;ksa o deZPkkfj;ksa dks izsf"kr

fd;k x;kA

fgUnh izksRlkgu ;kstuk dk dzk;kZUo;u

jktHkk"kk foHkkx }kjk tkjh funsZ’kksa ds vuq:Ik funs’kky;

esa ljdkjh dkedkt ewy :Ik esa fgUnh esa djus ds fy,

izksRlkgu ;kstuk lHkh vf/kdkfj;ksa o deZPkkfj;ksa ds fy,

ykxw dh gSA iwjs o"kZ esa fd, x, dk;ksZa dks e/; utj j[krs

gq, ,d ewY;kadu lfefr dk xBu fd;k tkrk gS tks QkbZyksa
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employees to promote the official work in Hindi.

An evaluation committee is set up keeping an eye

on the work done throughout the year, which after

observing the files and other functions, decides

the first, second and third prizes.

Organizing quarterly meetings

Quarterly meetings of the Official Language

Implementation Committee were organized

regularly. To meet the targets set out in the Official

Language Program in the meetings, timely

discussions were followed on the

recommendations of the Official Language

Department, (New Delhi), Official Language

Implementation Committee (Solan) and Indian

Council of Agricultural Research. Actions were

taken to implement the decisions made.

Organizing Quarterly Official Language

Workshops

Quarterly official language workshops were

organized regularly in the Directorate. In these

workshops, the barriers to working in Hindi were

discussed and remedies suggested for them to

be resolved. All types of forms were prepared in

bilingual form for all officers and employees of

the Directorate and downloaded on all the

computers so that; they could use these forms in

day-to-day office work.

Organizing Hindi Fortnight

Hindi Fortnight was celebrated on 14-28

September, 2019, in the ICAR-Directorate of

Mushroom Research, details of which are as

follows:

Date: 16.09.2019

1. Calligraphy competition: This competition

was for all officers and employees of the

Directorate. 23 participants participated in

this competition. The main objective of this

competition was to check the practice of

writing to all officers and employees and to

o vU; dk;kZsaa dk voyksdu dj izFke] f}rh; o r`rh;

iqjLdkjksa dk fu.kZ; djrh gSA

=Sekfld cSBdksa dk vk;kstu

jktHkk"kk dk;kZUo;u lfefr dh =Sekfld cSBdksa dk

fu;fer vk;kstu fd;k x;kA  cSBdksa esa jktHkk"kk okf"kZd

dk;Zdze esa fu/kkZfjr fd, x, y{;ksa dks izkIr djus] le;&le;

ij jktHkk"kk foHkkx] ubZ fnYyh] uxj jktHkk"kk dk;kZUo;u

lfefr] lksyu ,oa Hkkjrh; —f"k vuqla/kku ifj"kn~ ls izkIr

funsZ’kksa@vkns’kksa ds vuqikyu ij ppkZ dh xbZ rFkk bu

cSBdksa esa fy, x, fu.kZ;ksa dks ykxw djus ds fy, dkjZokbZ dh

xbZA

=Sekfld jktHkk"kk dk;Z’kkykvksa dk vk;kstu

funs’kky; esa =Sekfld jktHkk"kk dk;Z’kkykvksa dk fu;fer

vk;kstu fd;k x;kA bu dk;Z’kkykvksa esa fgUnh esa dk;Z djus

esa vk jgh ck/kkvksa ij ppkZ dh xbZ rFkk mudk fujkdj.k

djus ds fy, mik; lq>k, x,A funs’kky; ds lHkh

vf/kdkfj;ksa o deZPkkfj;ksa ds fy, lHkh izdkj ds izi=

f}Hkk"kh :Ik esa rS;kj fd, x, o lHkh ds daI;wVjksa ij

MkmuyksM fd, x, rkfd os fnu&izfrfnu dk;kZy; iz;ksx

esa bu izi=ksa dks iz;ksx esa yk,aA

fgUnh i[kokM+s dk vk;kstu

Hkk—vui&[kqEc vuqla/kku funs’kky; esa fgUnh lIrkg

dk vk;kstu fnukad 14&28 flrEcj] 2019 rd fgUnh

lIrkg euk;k x;k] ftldk fooj.k fuUufyf[kr gS%&

fnukad% 16-09-2019

1- lqys[k izfr;ksfxrk%  ;g izfr;ksfxrk funs’kky; ds

lHkh vf/kdkfj;ks a o deZpkfj;ks a ds fy, FkhA

bl izfr;ksfxrk esa 23 izfrHkkfx;ksa us Hkkx fy;kA

bl izfr;ksfxrk dk eq[; mís’; lHkh vf/kdkfj;ksa o

deZPkkfj;ks a dks fy[kus dk vH;kl rFkk lqUnj

fy[kkbZ dk s tk ¡puk FkkA bl izfr;k sfxrk es a
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check the beautiful writing. The following

officers / employees won awards in this

competition.

1. Dr. BL Attri, Principal Scientist - First

2. Dr. Shwet Kamal, Principal Scientist - Second

3. Dr. Anuradha Srivastava, Scientist-Third

4. Dr. Anil Kumar, Scientist - Consolation Award

Date: 17.09.2019

2. Dictation competition: This competition

was for all officers and employees of the

Directorate. 19 contestants participated in

this competition. The following officers /

employees won prizes in this competition.

1. Dr. Shwet Kamal, Principal Scientist-First

2. Dr. Anuradha Srivastava, Scientist-Second

3. Mrs. Shashi Poonam, Upper Division Clerk –

Third

4. Mr. JR Mangale, Civil Accounts Officer-

Consolation Award

Date: 19.09.2019

3.  Essay Competition: This competition was

for all officers and employees of the

Directorate whose subject was corruption

free India. 10 contestants participated in this

competition. The following officers /

employees won prizes in this competition.

1. Mr. Rajneesh Jaryal, Assistant-First

2. Mrs. Sunila Thakur, Personal Assistant-Second

3. Dr. Satish Kumar, Principal Scientist-Third

4. Dr. Vrishali Deshmukh, Technical Assistant-

Consolation Award

Date: 21.09.2019

4. Comment Competition: This competition

was for all officers and employees of the

fuEufyf[kr vf/kdkfj;ksa@deZpkfj;ksa us iqjLdkj

thrsA

1- MkW- ch-,y- v=h] iz/kku oSKkfud & izFke

2- MkW- ’osr dey] iz/kku oSKkfud & n~forh;

3-  Mk- vuqjk/kk JhokLro] oSKkfud & r`rh;

4- Mk- vfuy dqekj] oSKkfud & lkaRouk iqjLdkj

fnukad% 17-09-2019

2- Jqrys[ku izfr;ksfxrk% ;g izfr;ksfxrk funs’kky; ds

lHkh vf/kdkfj;ksa o deZpkfj;ksa ds fy, FkhA bl

izfr;ksfxrk esa 19 izfrHkkfx;ksa us Hkkx fy;kA bl

izfr;ksfxrk esa fuEufyf[kr vf/kdkfj;ksa@deZpkfj;ksa us

iqjLdkj thrsA

1- MkW- ’osr dey] iz/kku oSKkfud & izFke

2- Mk- vuqjk/kk JhokLro] oSKkfud & n~forh;

3- Jherh ’k’kh iwue] mPp Js.kh fyfid & r`rh;

4- Jh ts-vkj- ekaxys] l-fo-ys[kk vf/kdkjh & lkaRouk iqjLdkj

fnukad% 19-09-2019

3- fuca/k izfr;ksfxrk% ;g izfr;ksfxrk funs’kky; ds lHkh

vf/kdkfj;ksa o deZpkfj;ksa ds fy, Fkh ftldk fo"k; Fkk

Hkz"Vkpkj eqDr HkkjrA bl izfr;ksfxrk esa 10 izfrHkkfx;ksa

us Hkkx fy;kA bl izfr;ksfxrk esa fuEufyf[kr

vf/kdkfj;ksa@deZpkfj;ksa us iqjLdkj thrsA

1- Jh jtuh’k tj;ky] lgk;d & izFke

2- Jherh lquhyk Bkdqj] futh lgk;d & n~forh;

3- MkW- lrh’k dqekj] iz/kku oSKkfud & r`rh;

4- MkW- ò"kkyh ns’keq[k] rduhdh lgk;d & lkaRouk iqjLdkj

fnukad% 21-09-2019

4- fVIi.kh izfr;ksfxrk% ;g izfr;ksfxrk funs’kky; ds

lHkh vf/kdkfj;ksa o deZpkfj;ksa ds fy, FkhA bl
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Directorate. 10 contestants of the Directorate

participated in this competition. The following

officers / employees won prizes in this

competition.

1. Mrs. Sunila Thakur, Personal Assistant - First

2. Dr. White Lotus, Principal Scientist - Second

3. Shri Rajneesh Jaryal, Assistant - Third

4. Mrs Rita, ACTO - Consolation Award

Date: 26.09.2019

5.  Translation from English to Hindi: This

competition was for all officers and

employees of the Directorate. 17 contestants

participated in this competition. The following

officers / employees won prizes in this

competition.

1. Shri Deep Kumar Thakur, Stenographer

(Grade-II)-First

2. Dr. Anuradha Srivastava, Scientist-Second

3. Mrs. Shashi Poonam, Upper Division Clerk-

Third

4. Mrs. Shailaja Verma, ACTO-Consolation

Award

Date: 27.09.2019

6.  General Knowledge Competition: This

competition was for all officers and

employees of the Directorate. 11 contestants

participated in this competition. The following

officers / employees won prizes in this

competition.

1. Sri Sri Rajneesh Jaryal, Assistant-First

2. Shri Sanjeev Sharma, Clerk-Second

3. Dr. Anuradha Srivastava, Scientist-Third

4. Shri Rakesh Bairwa, Scientist-Consolation

Award

izfr;ksfxrk esa funs’kky; ds 10 izfrHkkfx;ksa us Hkkx

fy;kA bl i z fr;k s fxrk e s a  fuEufyf[ kr

vf/kdkfj;ksa@deZpkfj;ksa us iqjLdkj thrsA

1- Jherh lquhyk Bkdqj] futh lgk;d & izFke

2- MkW- ’osr dey] iz/kku oSKkfud & n~forh;

3- Jh jtuh’k tj;ky] lgk;d & r`rh;

4- Jherh jhrk] ,lhVhvks & lkaRouk iqjLdkj

fnukad% 26-09-2019

5- vuqokn vaxzsth ls fgUnh esa % ;g izfr;ksfxrk funs’kky;

ds lHkh vf/kdkfj;ksa o deZpkfj;ksa ds fy, FkhA bl

izfr;ksfxrk esa 17 izfrHkkfx;ksa us Hkkx fy;kA bl

izfr;ksfxrk esa fuEufyf[kr vf/kdkfj;ksa@deZpkfj;ksa us

iqjLdkj thrsA

1- Jh nhi dqekj Bkdqj] vk’kqfyfid ¼xzsM&III½ & izFke

2- Mk- vuqjk/kk JhokLro] oSKkfud & n~forh;

3- Jherh ’k’kh iwue] mPp Js.kh fyfid & r`rh;

4- Jherh ’kSytk oekZ] ,lhVhvks & lkaRouk iqjLdkj

fnukad% 27-09-2019

6- LkkekU; Kku izfr;ksfxrk% ;g izfr;ksfxrk funs’kky;

ds lHkh vf/kdkfj;ksa o deZpkfj;ksa ds fy, FkhA bl

izfr;ksfxrk esa 11 izfrHkkfx;ksa us Hkkx fy;kA bl

izfr;ksfxrk esa fuEufyf[kr vf/kdkfj;ksa@deZpkfj;ksa us

iqjLdkj thrsA

1- Jh jtuh’k tj;ky] lgk;d & izFke

2- Jh latho ’kekZ] d0 fyfid & n~forh;

3- Mk- vuqjk/kk JhokLro] oSKkfud & r`rh;

4- Jh jkds’k cSjok] oSKkfud & lkaRouk iqjLdkj
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Dated 28.09.2019

The Hindi fortnight was concluded on

28.09.2018 in which prizes were awarded to the

winners of various competitions and to officers

and employees who have done excellent work in

Hindi throughout the year.

7. Awards under the incentive scheme for

doing government work basically in

Hindi throughout the year

(Government of India, Ministry of Home

Affairs, Department of Official Language, New

Delhi City Center-2 Building, Jaisingh Road, New

Delhi - 110 001, under the guidelines received by

Office Memorandum No. 12013/01/2011-RB

(Policy) dated 14 September 2016. Incentive

scheme to do maximum work in Hindi in the office

in the previous year (September 2018 to

September 2019)

The following officers and employees were

given awards for doing all-round work in Hindi

throughout the year.

1. First Prize

1. Shri N.P. Negi, Assistant

2. Mrs. Shashi Poonam, S. Clerk

2. Second Prize

1. Mr. Deep Kumar, Stenographer

2. Mr. Rajneesh Jaryal, Assistant

3. Shri Sanjeev Sharma, Junior Clerk

3. Third prize

1. Mr. Bhim Singh, Assistant

2. Shri Satendra Thakur, Assistant

3. Shri Dharam Das, Upper Division Clerk

4. Mr. Roshan Lal Negi, Lower Division Clerk

5. Mr. H.N. Sharma, Administrative Officer

fnukad 28-09-2019

fgUnh i[kokM+s dk lekiu fnukad 28-09-2018 dks fd;k

x;k ftlesa fofHkUu izfr;ksfxrkvksa ds fotsrkvksa dks rFkk

lkjk lky fgUnh esa mR—"V dk;Z djus okys vf/kdkfj;ksa o

deZpkfj;ksa dks iqjLdkj iznku fd, x,A

7- Ikwjs o"kZ ljdkjh dkedkt ewy :Ik ls fgUnh esa

djus ds fy, izksRlkgu ;kstuk ds rgr iqjLdkj

¼Hkkjr ljdkj] x̀g ea=ky;] jktHkk"kk foHkkx] ubZ fnYyh

flVh lsaVj&2 fcfYMax] Tk;flag jksM+] ubZ fnYyh & 110 001

ds dk;kZy; Kkiu la0 12013@01@2011&jk0Hkk0¼uhfr½

fnukad 14 flrEcj] 2016  }kjk izkIr fn’kkfunsZ’kksa ds varxZr

iwoZ o"kZ ¼flrEcj] 2018 ls flrEcj] 2019½ esa dk;kZy; esa

vf/kd ls vf/kd dk;Z fgUnh esa djus ds fy, izksRlkgu

;kstuk½A

Ikwjs o"kZ fgUnh esa lokZf/kr dk;Z djus ds fy, fuEufyf[kr

vf/kdkfj;ksa o deZpkfj;ksa dks iqjLdkj fn, x,A

1- izFke iqjLdkj

1- Jh ,u-ih- usxh] lgk;d

2- Jherh ’k’kh iwue] o0 fyfid

2- f}rh; iqjLdkj

1- Jh nhi dqekj] vk’kqfyfid

2- Jh jtuh’k tj;ky] lgk;d

3- Jh latho ’kekZ] dfu"B fyfid

3- r`rh; iqjLdkj

1- Jh Hkhe flag] lgk;d

2- Jh lrsUnz Bkdqj] lgk;d

3- Jh /keZ nkl] mPp Js.kh fyfid

4- Jh jks’ku yky usxh] fuEu Js.kh fyfid

5- Jh ,p-,u- ’kekZ] iz’kklfud vf/kdkjh
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Annual Hindi Progress related Key

Activities and Achievements of Directorate

The summary-abridged brief description of

major key activities and achievements of the

Official Language Implementation Committee is

presented as annual Hindi progress report.

1. More than 80 percent of the Directorate’s

personnel have proficiency / working

knowledge in Hindi, so this Directorate has

been notified as the Hindi office in the Gazette

of the Government of India under the Official

Language Rule 10 (4).

2. Official Language Implementation

Committee meetings were held on

21.01.2019, 19.06.2019, 28.08.2018 and

16.11.2019. The agenda of all the meetings

was decided according to the annual

implementation requirements and only after

the approval of the Chairman, Official

Language Implementation Committee.

3. Official Language workshops were organized

on 29.03.2019, 21.06.2019, 28.09.2019 and

16.11.2019 in which all officers and

employees of the Directorate voluntarily

participated and successfully achieved the

targets of the workshops.

4. Out of all the letters received or signed in

Hindi, the letters that were deemed necessary

to be answered were answered only in Hindi.

5. The minutes of most of the meetings of the

Directorate were prepared in Hindi.

6. In terms of compliance with Section 3 (3) of

the Official Language Act, 1963 and other

rules, office orders were issued to every

officer and employee of the Directorate on

time and efforts are being made to ensure

their 100% compliance.

7. Continuous efforts are underway in the

direction of achieving the prescribed goals of

Hindi correspondence.

funs’kky; dh okf"kZd fgUnh izxfr laca/kh eq[;

xfrfof/k;k¡ ,oa miyfC/k;k¡

jktHkk"kk dk;kZUo;u lfefr dh izeq[k&izeq[k

xfrfof/k;ksa vkSj miyfC/k;ksa dk lkj&xfHkZr laf{kIr&fooj.k

okf"kZd fgUnh izxfr fjiksVZ ds :Ik esa izLrqr fd;k tkrk gSA

1- funs’kky; ds 80 izfr’kr ls vf/kd dkfeZd fgUnh esa

izoh.krk@dk;Zlk/kd Kku izkIr gS blfy, ;g funs’kky;

jktHkk"kk fu;e 10¼4½ ds varxZr Hkkjr ljdkj ds xtV

esa fgUnh dk;kZy; ds :Ik esa vf/klwfpr fd;k tk pqdk

gSA

2- fnukad 21-01-2019] 19-06-2019] 28-08-2018 o 16-11-

2019 dks jktHkk"kk dk;kZUo;u lfefr dh cSBdsa laIkUu

gqbZA lHkh cSBdksa dh dk;Zlwph okf"kZd dk;kZUo;u dh

vis{kkvksa ds vuqlkj ,oa v/;{k egksn;] jktHkk"kk

dk;kZUo;u lfefr ds vuqeksnu ds ckn gh r; dh xbZA

3- fnukad 29-03-2019] 21-06-2019] 28-09-2019 o 16-11-

2019 dks jktHkk"kk dk;kZ’kkykvksa dks vk;kstu fd;k

x;k ftlesa funs’kky; ds lHkh vf/kdkfj;ksa o deZPkkfj;ksa

us LosPNk ls Hkkx ysdj dk;Z’kkykvksa ds y{;kssa dks

lQyrkiwoZd izkIr fd;kA

4- fgUnh esa izkIr ;k fgUnh esa gLrk{kfjr lHkh Ik=ksa esa ls

ftu Ik=ksa dk mRrj nsuk visf{kr le>k x;k] mu Ik=ksa

dk mRrj dsoy fgUnh esa gh fn;k x;kA

5- funs’kky; dh vf/kdrj cSBdksa dks dk;Zo`Rr fgUnh esa

rS;kj fd, x,A

6- jktHkk"kk vf/kfu;e] 1963 dh /kkjk 3¼3½ rFkk vU;

fu;eksa dh vuqikyuk ds lanHkZ esa funs’kky; ds izR;sd

vf/kdkjh o deZPkkjh dks le;&le; ij dk;kZy;

vkns’k tkjh fd, x, o budh ’kr&izfr’kr vuqikyu

lqfuf’pr djokus ds iz;kl fd, tk jgs gSA

7- fgUnh Ik=kpkj ds fu/kkZfjr y{;ksa dks izkIr djus dh

fn’kk esa lrr~&iz;kl tkjh gSA
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8. All 55 standard forms have been prepared in

bilingual form and continuous efforts are

being made that all the personnel should fill

them in Hindi only.

9. Hindi software has been downloaded in all

30 computers of the Directorate. With this,

every officer and employee working on a

computer can work together in any language

in Hindi or in Hindi and English as they wish.

10. A roster of Hindi information of all the officers

of the Directorate has been prepared and put

on the website of the Directorate.

11. All sign boards, information boards, board

names and other similar boards of the

Directorate have been prepared in bilingual

form.

12. Training compendium (training compendium)

for training programs of the Directorate is

available in both Hindi and English languages.

13. Code manuals and other procedural literature

are available in Hindi.

14. In order to increase the Hindi word knowledge

of the officers and staff of the Directorate,

Hindi sentences are written daily under the

title ‘Today’s Idea’ on Shyamapatta (Black

Board) so as to increase the word knowledge

of officers and employees.

15. Like every year in the Directorate, mushroom

fair was organized on September 10, 2019.

On this occasion, pictures, graphs,

histographs etc. of all the pictures of the main

pandal were displayed in Hindi. Mushroom

information was presented in an attractive

manner through multimedia and mushroom

literature was made available in Hindi to

farmers, students and other vendors.

16. A committee has been formed for the

purchase of Hindi books, which recommends

the purchase of books for the Hindi library.

Every year, efforts are being made to

purchase books in the library as per the target

8- lHkh 55 ekud QkWeksZa dks f}Hkk"kh :Ik esa rS;kj dj fy;k

x;k gS rFkk lrr~ dksf’k’ksa dh tk jgh gS dh lHkh

dkfeZd bUgsa fgUnh esa gh HkjsaA

9- funs’kky; ds lHkh 30 dEi;wVjksa esa fgUnh lkWQVos;j

dks MkmuyksM fd;k x;k gSA blls dEIk;wVj ij dke

djus okys izR;sd vf/kdkjh o deZPkkjh dks viuh

bPNkuqlkj fgUnh esa vFkok fgUnh vkSj vaxzsth nksuksa esa

fdlh Hkh Hkk"kk esa ,d lkFk dke dj ldrs gSA

10- funs’kky; ds lHkh vf/kdkfj;ksa dk fgUnh dh tkudkjh

laca/kh jksLVj rS;kj fd;k x;k gS rFkk funs’kky; dh

csclkbZV www.nrcmushroom.org ij Hkh Mkyk x;k

gSA

11- funs’kky; ds lHkh lkbZu cksMZ] lwpuk cksMZ] uke iV~V o

vU; blh izdkj ds cksMZ f}Hkk"kh :Ik esa rS;kj djok,

x, gSaA

12- funs’kky; ds izf’k{k.k dk;Zdzeksa ds fy, izf’k{k.k lkj&laxzg

¼Vsªfuax dEisfM;e½ fgUnh o vaxzsth nksuksa Hkk"kkvksa esa

miyC/k gSA

13- dksM eSuqvyksa vkSj vU; dk;Zfof/k lkfgR; fgUnh esa

miyC/k gSA

14- funs’kky; ds vf/kdkfj;ksa rFkk deZpkkfj;ksa ds fgUnh

’kCn Kku dks c<+kus ds mís’; ls ’;keiV~V ¼CySd cksMZ½

ij *vkt dk fopkj* ’kh"kZd ds vUrxZr izfrfnu fgUnh ds

okD; fy[ks tkrs gSa rkfd vf/kdkfj;ksa o deZPkkfj;ksa ds

’kCn  Kku esa o`f) gks ldsA

15- funs’kky; esa izR;sd o"kZ dh Hkkafr bl o"kZ Hkh e’k:e

esys dk vk;kstu 10 flrEcj] 2019 dks vk;ksftr fd;k

x;kA bl volj ij eq[; iaMky ds lHkh fp=ksa ds

’kh"kZd] xzkQ] fgLVksxzkQ vkfn fgUnh esa iznf’kZr fd,

x,A  eYVhehfM;k ds ek/;e ls e’k:e laca/kh tkudkjh

vkd"kZd <ax ls izLrqr dh xbZ rFkk fdlkuksa] Nk=ksa o

vU; vaxrqdksa dks e’k:e lkfgR; fgUnh esa miyC/k

djk;k x;kA

16- fgUnh iqLrdksa dh [kjhn ds fy, ,d lfefr cukbZ xbZ

gS tks fgUnh iqLrdky; ds fy, iqLrdsa [kjhnus dh
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set by the Department of Official Language. A

list of all the publications available in Hindi in

the library of the Directorate has been made

available on the website of the Directorate.

17. On Doordarshan also, talks in Hindi on the

subject of mushroom are broadcast by the

scientists of the Directorate, which solve the

problems of middle room producers.

18. Additionally, under the continuous personal

support and guidance of Dr. V.P. Sharma,

Director and Chairman, Official Language

Implementation Committee, quarterly

meetings and workshops of Hindi were being

organised. Together with mutual cooperation

and reconciliation of all officials and

employees working in the Directorate the

work related to the implementation of the

official language is continuously moving

forward.

Official Language Implementation

Committee (Narakas), Solan (H.P.)

The convener of the Official Language

Implementation Committee (NARCAS) Solan also

holds the charge of the Directorate of Mushroom

Research. Its Chairman, Director of the

Directorate, Dr. V.P. Sharma and Member

Secretary Shri H.N. Sharma is an administrative

officer. At present, Solan NARCAS has 30 members

in which central government offices,

undertakings, banks etc. located in the city

participate. Under NARCAS, 2 meetings in a year

are to be held in June / November. In these

meetings, the official language can be used as

much as possible in government work, the subject

is discussed and necessary steps are taken to

promote it. Two meetings of Solan NARCAS were

held on 19.06.2019 and 27.11.2019 under the

chairmanship of Director, as well as Hindi Pakhwada

was organized from Hindi Day i.e. 14th September in

which various competitions were organized such as

calligraphy, dictation, obituary, training forum. e.t.c.

The fortnight was concluded on 30.09.2019 in which

prizes were distributed to the winners.

flQkfj’k djrh gSA iqLrdky; esa izR;sd o"kZ jktHkk"kk

foHkkx }kjk fu/kkZfjr y{; ds vuqlkj iqLrdsa [kjhnus dk

iz;kl fd;k tk jgk gSA funs’kky; dh iqLrdky; esa

fgUnh esa miyC/k lHkh izdk’kuksa dh lwph esa  funs’kky;

dh osclkbV ij miyC/k djkbZ xbZ gSA

17- nwjn’kZu ij Hkh funs’kky; ds oSKkfudksa }kjk e’k:e

fo"k; ij fgUnh esa okrkZ,a izlkfjr gksrh jgrh gS ftuls

e’k:e mRikndksa dh leL;kvksa dk lek/kku gksrk gSA

18- blds vfrfjDr Mk- oh-ih- ’kekZ] funs’kd ,oa v/;{k]

jktHkk"kk dk;kZUo;u lfefr ds lrr~ futh&lg;ksx

vkSj ekxZn’kZu ds rgr fgUnh dh frekgh cSBdksa o

dk;kZ’kkykvksa dk le; ij vk;kstu o funs’kky; esa

dk;Zjr lHkh vf/kdkfj;ksa o deZPkkfj;ksa ds vkilh lg;ksx

vkSj esyfeyki ds lkFk jktHkk"kk dk;kZUo;u laca/kh

xfrfof/k;ka fujarj izxfr dh vksj vxzlj gks jgh gSA

uxj jktHkk"kk dk;kZUo;u lfefr ¼ujkdkl½] lksyu

¼fg0iz0½

uxj jktHkk"kk dk;kZUo;u lfefr ¼ujkdkl½ lksyu

ds la;kstd dk dk;ZHkkj Hkh [kqac vuqla/kku funs’kky; ds

ikl gSA blds v/;{k funs’kky; ds funs’kd Mk- oh-ih- ’kekZ

rFkk lnL; lfpo Jh ,p-,u- ’kekZ] iz’kklfud vf/kdkjh gSaA

orZeku esa lksyu ujkdkl ds 30 lnL; gSa ftlesa uxj esa

fLFkr dsUnz ljdkj ds dk;kZy;] midze] cSad vkfn Hkkx ysrs

gSaA ujkdkl ds rgr o"kZ esa 2 cSBdsa twu@uoacj esa vk;ksftr

djuh gksrh gSaA bu cSBdksa esa ljdkjh dk;Z esa jktHkk"kk dk

vf/kd ls vf/kd iz;ksx gks lds] fo"k; ij ppkZ dh tkrh gSa

vkSj mldks c<+kok nsus ds fy;s vko’;d dne mBk;s tkrs

gSaA lksyu ujkdkl dh nks cSBdsa fnukad 19-06-2019 rFkk

27-11-2019 dks funs’kd egksn; dh v/;{krk esa dh xbZ

lkFk gh 14 flracj fganh fnol ls fganh i[kokMs dk vk;kstu

fd;k x;k ftlesa fofHkUu izfr;ksfxrk,a vk;ksftr dh xbZ

tSls fd lqys[k] Jqzrys[k] vk’kqHkk"k.k] iz’u eap vkfnA i[kokMs+

dk lekiu 30-09-2019 dks fd;k x;k ftlesa fotsrkvksa dks

iqjLdkj forfjr fd;s x;sA
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10. INSTITUTIONAL ACTIVITIES

10- laLFkkxr xfrfof/k;ka

AICRP Mushroom workshop

The ICAR-Directorate of Mushroom Research,

Solan organized the 21st Annual Group Meeting

of All India ICAR-DMR, Solan from 28 th to

30th June, 2019 (Fig. 10.1). The Chief Guest, Dr. T.

Janakiram, ADG (Horticulture Science), ICAR, New

Delhi emphasized on the need for quality spawn

production and domestication of new edible

mushroom for enriching the diversity of edible

mushrooms, popularizing the bottle technology

to grow the Flammulina velutipes that is also

known as Golden Needle Mushroom. Dr.

Janakiram also appreciated the ICAR-DMR for its

initiative to establish the unit for Cordyceps.The

Special invitees - Dr. Manjit Singh, Dr. T.N.

Lakhanpal, Dr. C.L. Jandaik, Dr. R.P. Singh and Dr.

N.S. Attri deliberated on the need for

disseminating the information about the various

varieties and technologies developed by the

Institute. They also emphasized on the importance

of mushroom farming in the modern agricultural

practices for addressing the nutritional challenges

of the country.Dr. V.P. Sharma, Director, ICAR,

DMR, delivered the project remarks and

coordinators report. He also stated about the

roadmap for the future research needed for

strengthening the mushroom science in the

vf[ky Hkkjrh; lefUor [kqEc vuqla/kku ifj;kstuk dh
dk;Z’kkyk

Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½]
lksyu }kjk fnukad 28 ls 30 twu] 2019 dks vf[ky Hkkjrh;
lefUor [kqEc vuqla/kku ifj;kstuk dh 21oha okf"kZd lewg
cSBd dk vk;kstu fd;k x;k ¼fp= 10-1½A cSBd ds eq[;
vfrfFk MkW- Vh- tkudhjke] lgk;d egkfuns’kd ¼ckxokuh
foKku½] Hkkjrh; —f"k vuqla/kku ifj"kn] ubZ fnYyh us [kkus
;ksX; [kqEc dh fofo/krk dks le`) djus gsrq u, [kkus ;ksX;
[kqEc dh [ksrh djus rFkk xq.koRrk ;qä Liku mRiknu djus]
Q~ySeqfyuk osywVkbiht   ftls xksYMu uhMy [kqEc ds :i
esa Hkh tkuk tkrk gS] dks mxkus gsrq cksry izkS|ksfxdh dks
yksdfiz; cukus dh t:jr ij cy fn;kA lkFk gh MkW-
tkudhjke us dkWMhZlsIl   ds fy, bdkbZ LFkkfir djus esa dh
xbZ igy ds fy,       Hkk—vuqi & [kqEc vuqla/kku
funs’kky; ¼ICAR - DMR½] lksyu dh ljkguk dhA bl
volj ij fo’ks"k vkeaf=r MkW- eathr flag] MkW- Vh-,u-
y[kuiky] MkW- lh-,y- tSuMSd] MkW- vkj-ih- flag rFkk MkW-
,u-,l- v=h us laLFkku }kjk fodflr fofHkUu fdLeksa ,oa
izkS|ksfxfd;ksa ds ckjs esa tkudkjh dk izlkj djus dh t:jr
crkbZA lkFk gh oDrkvksa us ns’k dh iks"kf.kd pqukSfr;ksa dk
lek/kku djus gsrq vk/kqfud —f"k jhfr;ksa esa [kqEc dh [ksrh ds
egRo ij cy fn;kA MkW- oh-ih- ’kekZ] funs’kd] Hkk—vuqi &
[kqEc vuqla/kku funs’kky; ¼ICAR - DMR½] lksyu us ifj;kstuk
fVIi.kh ,oa leUo;d fjiksVZ dks izLrqr fd;kA lkFk gh

Fig. 10.1. Glimpses of AICRP Mushroom workshop-2019

fp= 10-1- vf[ky Hkkjrh; lefUor [kqEc vuqla/kku ifj;kstuk dh dk;Z’kkyk
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country by 2022. The Annual Report - 2018-19

along with two technical bulletins on “Shitake

Mushroom Cultivation” and “Status Report on

Mushroom Products” were released on the

occasion.Dr. Dayaram, Principal Investigator,

Mushroom Project, Dr. Rajendra Prasad Central

Agricultural University, Pusa also released the

mushroom value added products like Rajendra

Pusa Mushroom Somosa, Biscuits and Namkeen

on the occasion.A brainstorming session on

“Global versus Indian Scenario of Mushroom

Production - Future Challenges” was also

organized by the Mushroom Society of India,

Solan. The group meeting was attended by the

scientists from 32 centers and farmers from

different regions of the country.

Research Advisory Committee Meeting

RAC meeting was convened at ICAR-DMR,

Solan during 8th July, 2019 (Fig. 10.2).  The

meetings were chaired by Dr. R.P. Tewari, Former

Director, ICAR-DMR, Solan and attended by the

esteemed members Dr. V.P. Sharma, T. Janakiram,

Dr. A.K. Patra, Dr. B.K. Pandey, Sh. Ram Dass

Shinde, Shri Vinod Thakur, Shri Rajesh Thakur and

Dr. B.L. Attri.  After a brief presentation by the

Principal Investigators, RAC critically examined

the progress and achievements of ongoing and

completed projects.  The committee also gave

important comments on new project proposals

and appreciated the collective efforts made by

the Directorate to address research gaps and

challenges in mushroom science.

bUgksaus o"kZ 2022 rd ns’k esa [kqEc foKku dks etcwrh iznku
djus ds fy, t:jh Hkkoh vuqla/kku ds jksMeSi ds ckjs esa Hkh
tkudkjh nhA bl volj ij okf"kZd izfrosnu 2018&19 ,oa
lkFk gh nks rduhdh cqysfVu ;Fkk **f’kVkds e’k:e
dYVhos’ku** ,oa **LVsVl fjiksVZ vkWu e’k:e izksMDV~l** dk
Hkh foekspu fd;k x;kA bl volj ij MkW- n;kjke] iz/kku
vUos"kd] [kqEc ifj;kstuk] MkW- jktsUnz izlkn dsUnzh; —f"k
fo’ofo|ky;] iwlk] leLrhiqj] fcgkj }kjk Hkh [kqEc ds
ewY;of/kZr mRiknksa ;Fkk jktsUnz iwlk e’k:e lekslk] fcLdqV
,oa uedhu dks tkjh fd;k x;kA e’k:e lkslk;Vh vkWQ
bafM;k }kjk **[kqEc mRiknu dk oSf’od cuke Hkkjrh; ifjǹ’;
& Hkkoh pqukSfr;ka** fo"k; ij ,d czsu&LVkfeZax l= dk
vk;kstu Hkh fd;k x;kA bl lewg cSBd esa ns’k ds fofHkUu
{ks=ksa ls 32 dsUnzksa ds oSKkfudksa ,oa fdlkuksa us Hkkx fy;kA

vuqla/kku lykgdkj lfefr dh cSBd

Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½]
lksyu esa fnukad 8 tqykbZ] 2019 dks vuqla/kku lykgdkj
lfefr dh cSBd vk;ksftr dh xbZ ¼fp= 10-2½ ftldh
v/;{krk MkW- vkj-ih- frokjh] iwoZ funs’kd] Hkk—vuqi & [kqEc
vuqla/kku funs’kky; ¼ICAR - DMR½] lksyu }kjk dh xbZA
blesa izfrf"Br lnL;ksa MkW- oh-ih- ’kekZ] MkW- Vh- tkudhjke]
MkW- ,-ds- ik=k] MkW- ch-ds- ik.Ms;] Jh jke nkl f’kUns] Jh
fouksn Bkdqj] Jh jkts’k Bkdqj ,oa MkW- ch-,y- v=h us Hkkx
fy;kA iz/kku vUos"kd }kjk fd, x, laf{kIr izLrqfrdj.k ds
mijkUr] vuqla/kku lykgdkj lfefr }kjk pkyw ,oa iwjh gks
pqdha ifj;kstukvksa dh izxfr ,oa miyfC/k;ksa dh leh{kk dh
xbZA lkFk gh lfefr us uohu ifj;kstuk izLrkoksa ij viuh
egRoiw.kZ fVIif.k;ka dha vkSj [kqEc foKku esa vuqla/kku vUrjky
,oa pqukSfr;ksa dk lek/kku djus dh fn’kk esa funs’kky; }kjk
fd, x, lkewfgd iz;klksa dh ljkguk dhA

laLFkku vuqla/kku lfefr dh cSBd

laLFkku vuqla/kku lfefr dh cSBd dk vk;kstu fnukad
12 vizSy] 2019] 9 vxLr] 2019 ,oa 19&20 twu] 2019 dks
fd;k x;k ftudh v/;{krk MkW- oh-ih- ’kekZ] funs’kd]
Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½]
lksyu }kjk dh xbZA lacaf/kr oSKkfudksa }kjk laLFkku }kjk
foRr iksf"kr pkyw vuqla/kku ifj;kstukvksa dh izxfr ,oa
uohu ifj;kstukvksa ds izLrkoksa dks izLrqr fd;k x;kA rnqijkUr

Fig. 10.2. RAC meeting 2019

fp= 10-2- vuqla/kku lykgdkj lfefr dh cSBd & 2019
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Institute Research Committee Meeting

Three IRC meetings were held on 12.04.2019,

19  & 20.06.2019 and 09.08.2019 under the

Chairmanship of Dr. V.P. Sharma, Director.

Progress of the ongoing Institute funded research

projects and proposals for new projects were

presented by concerned scientists.  This was

followed by thorough discussion, appraisal and

future orientation of the technical programme.

Further, to fast track activities, monthly review

meetings were held at every first Fridays of the

month.

ICAR Inter-Institutional Staff Sports Meet

2019

Indian Council of Agricultural Research Inter-

Institutitonal Staff Sports Meet 2019-20 was held

at ICAR-Indian Institute of Pulses Research,

Kanpur (U.P.) w.e.f. 12 th to 14 th December, 2019

in which 18 participants (16 Men and 2 women)

from ICAR-Directorate of Mushroom

Research, Chambaghat, Solan (HP) took parts.

Being a small Directorate the staff took part in

almost all the events and made commendable

efforts. In men event like Volley Ball (Smashing

&amp; Shooting), Table Tennis, Badminton,

Carram Board, Chess etc. and in women event

like High Jump, Shot put, Javeline throw,

Badminton etc. Sh. Vinay Sharma, SSS, won IInd

rduhdh dk;Zdze ij ppkZ djds mudk vkdyu fd;k x;k
,oa mUgsa Hkkoh mUeq[krk iznku dh xbZA iqu% QkLV VªSd
xfrfof/k;ksa ds :i esa eghus ds izR;sd igys ’kqdzokj dks
ekfld leh{kk cSBdsa Hkh vk;ksftr dh xbZaA

Hkk—vuqi & varj laLFkku LVkQ [ksydwn izfr;ksfxrk
& 2019

Hkkjrh; —f"k vuqla/kku ifj"kn dh varj&laLFkku LVkQ
[ksydwn izfr;ksfxrk 2019&20  dk vk;kstu fnukad 12&14
fnlEcj] 2019 dks Hkk—vuqi & Hkkjrh; nygu vuqla/kku
laLFkku ¼ICAR - IIPR½] dkuiqj] mRrj izns’k esa fd;k x;kA
bl izfr;ksfxrk esa Hkk—vuqi & [kqEc vuqla/kku funs’kky;
¼ICAR - DMR½] lksyu ls dqy 18 f[kykfM+;ksa ¼16 iq:"k ,oa
2 efgyk,a½ us Hkkx fy;kA ,d y?kq funs’kky; gksus ij Hkh
funs’kky; ds f[kykfM+;ksa us yxHkx lHkh [ksydwn izfr;ksfxrkvksa
esa viuh Hkkxhnkjh ntZ djk;h vkSj iz’kaluh; iz;kl fd,A
funs’kky; us iq:"kksa dh izfr;ksfxrkvksa ;Fkk okWyh oky ¼LeSf’kax
,oa ’kwfVax½] Vscy Vsful] cSMfeUVu] dSje cksMZ] ’krjat vkfn
esa vkSj efgyk oxZ esa Åaph dwn] xksyk Qsad] tSofyu Fkzks
vFkok Hkkyk Qsad vkSj cSMfeUVu vkfn esa Hkkx fy;kA Jh
fou; ’kekZ] dq’ky lgk;h LVkQ us ’krjat izfr;ksfxrk esa
f}rh; iqjLdkj thrkA efgyk oxZ esa Jherh lquhyk Bkdqj]
futh lgk;d us Åaph dwn vkSj fMLdl Fkzks esa izFke iqjLdkj
vkSj Hkkyk Qsad esa r`rh; iqjLdkj thrk ¼fp= 10-3½A

varjkZ"Vªh; ;ksx fnol

Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½]
lksyu esa fnukad 21 twu] 2019 dks varjkZ"Vªh; ;ksx fnol

Fig. 10.3. Glimpse of sports meet-2019

fp= 10-3- [ksydwn izfr;ksfxrk & 2019
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prize in Chess event. In the women event

Mrs.Sunila Thakur, Personal Asstant, won 1 st

prize in High Jump and Discus throw and 3 rd prize

in Javeline through (Fig. 10.3).

International Yoga Day

International Yoga Day was celebrated at this

Directorate on 21.06.2019.  On this day a devotee

of Sri Sri Ravi Kumar came to this Directorate

and practices different yogas to the staff and their

families in the early morning of this Day.

Independence Day (15.08.2019)

The Independence Day was celebrated at the

campus of ICAR-DMR, Solan on 15th August, 2019.

The Director, Dr. V.P. Sharma, ICAR-DMR

addressed the gathering. All the staff members

attended the programme.

Mushroom Mela-2019

21st One day Mushroom Mela was organized

on 10th September, 2019 as a flagship activity of

the Directorate. It was inaugurated by chief guest

Dr. Anand Kumar Singh, Deputy Director General

(Horticultural Sciences), ICAR.  Dr. Parvinder

Kaushal, Vice-chancellor of Dr. Y. S. Parmar

University of Horticulture and Forestry, Solan (H.P.)

was the Guest of Honour (Fig. 10.4). It was

attended by about 1300 farmers, farmwomen,

mushroom growers, researchers, extension

workers and businessmen from various states viz,

Himachal Pradesh, Haryana, Punjab, Odisha,

Maharashtra, Rajasthan, Andhra Pradesh,

Karnataka, Assam, Bihar, Tamil Nadu,

Uttarakhand, Uttar Pradesh, Chattishgarh,

Madhya Pradesh, Jammu and Kashmir, Manipur

and Sikkim. The representatives from 20 different

states of India attended the mela.

Swachhata hi sewa

Swachhata hi sewa pakhwara was celebrated

with effect from 16th September to 31 st

euk;k x;kA bl volj ij] vkVZ v‚Q fyfoax laLFkk ls
vk;s gq, Jh Jh jfo dqekj us funs’kky; esa vkdj çkr%dky
esa LVkQ ,oa muds ifjokj ds lnL;ksa dks fofHkUu ;ksx dk
vH;kl djk;kA

Lora=rk fnol lekjksg

Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½]
lksyu esa fnukad 15 vxLr] 2019 dks Lora=rk fnol lekjksg
iwjs g"kksZYykl ,oa meax ds lkFk euk;k x;kA bl volj ij
funs’kky; ds funs’kd egksn; MkW- oh-ih- ’kekZ us jk"Vª&/ot
Qgjk;k vkSj mifLFkrtuksa dks lEcksf/kr fd;kA bl dk;Zdze
esa lHkh LVkQ lnL;ksa us Hkkx fy;kA

[kqEc esyk & 2019

funs’kky; dh vxz.kh xfrfof/k ds :i esa fnukad 10
flrEcj] 2019 dks ,dfnolh; 21oka [kqEc esyk euk;k
x;kA bldk mn~?kkVu eq[; vfrfFk MkW- vkuUn dqekj flag]
mi egkfuns’kd ¼ckxokuh foKku½] Hkkjrh; —f"k vuqla/kku
ifj"kn] ubZ fnYyh us fd;kA MkW- ijfoUnj dkS’ky] dqyifr]
MkW- okbZ-,l- ijekj ckxokuh ,oa okfudh fo’ofo|ky;]
lksyu] fgekpy izns’k us fof’k"V vfrfFk ds :i esa dk;Zdze
dh ’kksHkk c<+kbZ ¼fp= 10-4½A bl esys esa fofHkUu jkT;ksa ;Fkk
fgekpy izns’k] gfj;k.kk] iatkc] vksfM+’kk] egkjk"Vª] jktLFkku]
vkU/kz izns’k] dukZVd] vle] fcgkj] rfey ukMq] mRrjk[k.M+]
mRrj izns’k] NRrhlx<+] e/; izns’k] tEew o d’ehj] ef.kiqj
rFkk flfDde ls yxHkx 1300 fdlkuksa] —f"kjr efgykvksa]
[kqEc mRikndksa] vuqla/kkudfeZ;ksa] izlkj dkfeZdksa ,oa

Fig. 10.4. Inauguration of Mushroom Mela-2019

by chief guest Dr. Anand Kumar Singh, DDG (HS)

fp= 10-4- [kqEc esyk & 2019
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December, 2019 at ICAR-DMR, Solan. Various

programmes were organized on and off the

campus for creating awareness among masses

for cleanliness in their day to day life (Fig. 10.5).

Hindi Week (14 th -21 st September, 2019)

Hindi week was celebrated at ICAR-DMR from

14th to 21st September, 2019 to encourage the use

of Hindi language in the work place. Various

activities like Hindi Essay writing competition,

Hindi Translation and Hindi Debate competitions

etc. were organized during the week among the

staff members and the winners were awarded.

Agriculture Education Day  (03.12.2019)

Agriculture Education Say was observed on

3rd December, 2019 at ICAR-DMR, Solan in which

awareness was created among all the staff

members for the importance of agriculture

education. It was emphasised to attract more and

more youth towards agriculture.

World Soil Health Day (05.12.2019)

Soil Health Day was observed at ICAR-DMR,

Solan on 5th December, 2019 which was chaired

by Dr. V.P.S Sharma, Director and more than 250

farmers/farmwomen from surrounding villages

attended the same (Fig. 10.6). The programme

O;kolkf;;ksa us Hkkx fy;kA bl esys esa Hkkjr ds chl fofHkUu
jkT;ksa ds izfrfuf/k;ksa dh Hkkxhnkjh jghA

LoPNrk gh lsok

Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½]
lksyu esa fnukad 16 ls 31 fnlEcj] 2019 dh vof/k ds
nkSjku LoPNrk gh lsok i[kokM+k euk;k x;kA bl nkSjku
vius nSfud thou esa LoPNrk ds izfr tkx:drk mRiUu
djus ds fy, funs’kky; ds ifjlj esa vkSj ckgj vusd
dk;Zdze vk;ksftr fd, x, ¼fp= 10-5½A

fgUnh lIrkg

Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½]
lksyu esa fnukad 14 ls 21 flrEcj] 2019 dh vof/k esa fgUnh
lIrkg euk;k x;k rkfd ljdkjh dkedkt esa fgUnh Hkk"kk
ds iz;ksx dks izksRlkfgr fd;k tk ldsA lIrkg ds nkSjku
LVkQ lnL;ksa ds fy, vusd izfr;ksfxrkvksa ;Fkk fucU/k
ys[ku] fgUnh vuqokn ,oa okn&fookn vkfn dk vk;kstu
fd;k x;k ,oa fotsrkvksa dks iqjLdkj iznku fd, x,A

—f"k f’k{kk fnol

Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½]
lksyu esa fnukad 3 fnlEcj] 2019 —f"k f’k{kk fnol euk;k
x;k ftlesa —f"k f’k{kk ds egRo ij lHkh LVkQ lnL;ksa ds
chp tkx:drk dk l`tu fd;k x;kA —f"k lsDVj esa
vf/kd ls vf/kd ;qokvksa dks vkdf"kZr djus ij cy fn;k
x;kA

Fig. 10.5. Glimpse of activities organized under Swachhata hi Sewa Pakhwara

fp= 10-5- LoPNrk gh lsok dk;Zdze
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was initiated with ICAR Song. Dr. Rajesh Kaushal,

Soil and Water Conservation Department, Dr. Y.S.

Parmar University of Hort. & Forestry, Nauni,

Solan (HP) gave a detailed presentation on

maintaining the soil health, sampling techniques,

preparation of vermin compost, using fertilizers

as per the soil health cards etc. Dr. V.P. Sharma

emphasized to use the soil health card scheme

so that the health of the soil is maintained and

the income of the farmers is doubled by 2022.

World Soil Health Day was also celebrated at

Dangyari, Dharampur Block, Solan in

collaboration with Department of Agriculture, KVK

Kandaghat.  More than 50 farmers/farmwomen

participated in the programme.  Awareness was

created about maintaining soil health using organic

matter, less use of fertilizer/insecticides etc.  Further,

zero based agriculture was also discussed in detail.

Nation Kisan Diwas (23.12.2019)

ICAR-DMR, Solan celebrated National Kisan

Diwas on 23 Decemer, 2019 in which more than

200 farmers/ farmwomen participated. These

farmers were addressed by Director, Dr V.P.

Sharma about contribution of farmers in our

country with special focus on mushroom growers.

On this occasion, Director, Dr. V.P Sharma

highlighted the phenomenal production in the

country and encouraged the women to grow the

mushroom and made them aware of the

medicinal properties (Fig. 10.7).

fo’o e`nk LokLF; fnol

Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½]
lksyu esa fnukad 5 fnlEcj] 2019 dks e`nk LokLF; fnol
euk;k x;k ftldh v/;{krk funs’kky; ds funs’kd egksn;
MkW- oh-ih- ’kekZ us dhA blesa fudVorhZ xkaoksa ls 250 ls Hkh
vf/kd fdlkuksa vkSj —f"kjr efgykvksa us Hkkx fy;k ¼fp=
10-6½A dk;Zdze dk ’kqHkkjaHk Hkk—vuqi xhr ds lkFk fd;k
x;kA MkW- jkts’k dkS’ky] e`nk ,oa ty laj{k.k foHkkx] MkW-
okbZ-,l- ijekj ckxokuh ,oa okfudh fo’ofo|ky;] ukSuh]
lksyu] fgekpy izns’k us e`nk LokLF; dks cuk;s j[kus] uewuk
ysus dh rduhdksa] oehZ dEiksLV rS;kj djus vkSj ènk LokLF;
dkMZ ds vuqlkj moZjdksa dk mi;ksx djus vkfn ij ,d
foLr`r izLrqfrdj.k fn;kA MkW- oh-ih- ’kekZ] funs’kd] Hkk—
vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½] lksyu us
e`nk LokLF; dkMZ Ldhe dk mi;ksx djus ij cy fn;k
rkfd e`nk dk LokLF; cuk jgs vkSj o"kZ 2022 rd fdlkuksa
dh vk; dks nksxquk djus dh vksj dne c<+k;s tk ldsaA
fo’o e`nk LokLF; fnol dk vk;kstu —f"k foHkkx] —f"k
foKku dsUnz] daMk?kkV ds lg;ksx ls nax;kjh] /kjeiqj CykWd]
lksyu esa euk;k x;kA bl dk;Zdze esa 50 ls Hkh vf/kd
fdlkuksa@—f"kjr efgykvksa us Hkkx fy;kA bl volj ij
tSfod lkexzh dk mi;ksx djds] moZjdksa vFkok dhVuk’kdksa
dk de mi;ksx djds e`nk LokLF; dks cukus j[kus ij
tkx:drk mRiUu dh xbZ vkSj tqrkbZ jfgr —f"k ij Hkh
foLrkj ls ppkZ dh xbZA

jk"Vªh; fdlku fnol

Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½]
lksyu esa fnukad 23 fnlEcj] 2019 dks jk"Vªh; fdlku
fnol euk;k x;k ftlesa 200 ls Hkh vf/kd fdlkuksa@
—f"kjr efgykvksa us Hkkx fy;kA bu fdlkuksa dks funs’kd MkW-

Fig. 10.6. World Soil Health Day

fp= 10-6- Hkk—vuqi&Mh,evkj }kjk e`nk LokLF; lekjksg



124

ICAR-Directorate of Mushroom Research

Annual Report 2019

Republic Day (26.01.2019)

All staff members of ICAR-DMR, Solan

celebrated the Republic Day on 26th January, 2019.

National Productivity Week (12th – 18 th

February, 2019)

12h February, 2019 was celebrated as

Productivity day and the week 12 th – 18 th

February, 2019 as National Productivity Week.

The theme for this year was “Circular Economy

for Productivity and Sustainability”. On 12th Feb.,

2019 the importance of productivity in mushroom

was elaborated. On 13th February the discussions

were held with the contractual workers of the

Directorate for increasing the productivity of the

mushroom. It was emphasised to keep hygienic

conditions in and around the mushroom growing

units, maintaining proper relative humidity and

temperature in the rooms. On 14th February, all

the technical staff of the Directorate participated

in the discussion and suggested methods to

increase the productivity of different mushrooms

being cultivated. On 15th February all the scientists

of ICAR-DMR, Solan discussed how to increase

the productivity of mushroom through

maintaining growing conditions like temperature,

humidity, CO
2
, unhygienic conditions around the

mushroom houses. They discussed about how to

oh-ih- ’kekZ us [kqEc mRikndksa ij fo’ks"k Qksdl djrs gq,
gekjs ns’k ds fdlkuksa ds ;ksxnku ds ckjs esa crk;kA bl
volj ij] funs’kd egksn; us ns’k esa vHkwriwoZ [kqEc mRiknu
ij izdk’k Mkyk vkSj efgykvksa dks [kqEc mxkus ds fy,
izksRlkfgr fd;k rFkk [kqEc dh vkS"k/kh; fo’ks"krkvksa ds ckjs
esa crk;k ¼fp= 10-7½A

x.kra=rk fnol lekjksg

Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½]
lksyu ds lHkh LVkQ lnL;ksa }kjk fnukad 26 tuojh] 2019
dks x.kra= fnol lekjksg iwjs g"kksZYykl ,oa meax ds lkFk
euk;k x;kA

jk"Vªh; mRikndrk lIrkg

Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½]
lksyu esa fnukad 12 Qjojh] 2019 dks mRikndrk fnol vkSj
fnukad 12 ls 18 Qjojh] 2019 dks jk"Vªh; mRikndrk
lIrkg euk;k x;kA bl o"kZ dk fo"k;  **mRikndrk ,oa
la/kkj.kh;rk ds fy, o`rkdkj vFkZO;oLFkk** FkkA fnukad 12
Qjojh] 2019 dks [kqEc esa mRikndrk ds egRo ij foLrkj
ls izdk’k Mkyk x;kA fnukad 13 Qjojh] 2019 dks [kqEc dh
mRikndrk dks c<+kus ds fy, funs’kky; ds vuqca/kh; dkfeZdksa
ds lkFk ckrphr dh xbZA [kqEc c<+okj bdkb;ksa esa ,oa blds
vklikl LokLF;dj ifjfLFkfr;ka cukus] d{kksa esa vkisf{kd
vknzZrk ,oa rkideku dks cuk;s j[kus ij cy fn;k x;kA
fnukad 14 Qjojh] 2019 dks funs’kky; ds lHkh rduhdh
LVkQ us ppkZ esa Hkkx fy;k vkSj [ksrh fd, tk jgs fofHkUu
[kqEc dh mRikndrk dks c<+kus dh fof/k;ka lq>kbZ xbZaA

Fig. 10.7. Nation Kisan Diwas

fp= 10-7- Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½] lksyu esa jk"Vªh; fdlku fnol lekjksg
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reduce attack by insects-pests and diseases and

increase the postharvest shelf life of mushrooms.

On 16th February interactions were held among

all the staff members in the mushroom compost

yard about how to utilize Spent Mushroom

Substrate (SMS). On the closing day of the

productivity week Dr V.P. Sharma, Director, ICAR-

DMR, Solan told that quality of the spawn is very

important for the productivity of the mushroom.

It has been observed that the growers used to

prepare spawn from old one and if it is done for

seven generations there is reduction of 50% in

productivity. It was stressed that all the staff

including contractual workers have to put sincere

efforts for increasing the productivity of

mushroom in the country. It was also told that

mushroom is such a crop where nothing is left at

the end which fits to the theme of the productivity

week.The week was celebrated to make farmers

and general public aware about the menance of

Parthenium, which is responsible for causing

health problems in human beings and animals,

deteriorating environment, loss of productivity

and biodiversity.

Pradhan Mantri Kisan Samman Nidhi

(24.02.2019)

The ICAR-DMR, Solan arranged the live

telecast of Pradhan Mantri Kisan Samman Nidhi

launching ceremony at its campus on 24th

February, 2019. On this occasion, the Chief Guest,

Sh. Vinod Kumar, Deputy Commissioner, Solan

outlined the importance and potential of several

newly launched schemes of the Government

along with the Pradhan Mantri Kisan Samman

Nidhi to enhance the farmer ’s income.The

inaugural address of Hon’able Prime Minster of

India was shown live in the auditorium. More than

200 farmers attended the programme.

National Science Day (28.02.2019)

National Science Day was celebrated at ICAR-

DMR, Solan on 28th February, 2018 with the focus

fnukad 15 Qjojh] 2019 dks Hkk—vuqi & [kqEc vuqla/kku
funs’kky; ¼ICAR - DMR½] lksyu ds lHkh oSKkfudksa us bl
ckr ij ppkZ dh fd fdl izdkj [kqEc vkoklksa ds vklikl
rkieku] vknzZrk] CO

2
] xSj LokLF;dj ifjfLFkfr;ksa tSlh

c<+okj ifjfLFkfr;ksa dks cuk;s j[kdj [kqEc dh mRikndrk
dks c<+k;k tk,A oSKkfudksa us ;g ppkZ dh fd fdl izdkj
[kqEc ds QlyksRrj thou dky dks c<+k tk, vkSj dhVksa &
uk’khthoksa o jksxksa ds geys dks de fd;k tk,A fnukad 16
Qjojh] 2019 dks [kqEc dEiksLV ;kMZ esa lHkh LVkQ lnL;ksa
ds chp ijLij ckrphr dh xbZ fd fdl izdkj LisUV [kqEc
iks"kk/kkj ¼SMS½ dk mi;ksx fd;k tk,A mRikndrk lIrkg
ds lekiu fnol ij] MkW- oh-ih- ’kekZ] funs’kd] Hkk—vuqi &
[kqEc vuqla/kku funs’kky; ¼ICAR - DMR½] lksyu us crk;k
fd [kqEc dh mRikndrk ds fy, Liku dh xq.koRrk vR;ar
egRoiw.kZ gSA ;g ik;k x;k fd mRiknd iqjkus ls rS;kj fd,
x, Liku dk mi;ksx djrs gSa vkSj ;fn ,slk lkr ihf<+;ksa ds
fy, fd;k tkrk gS rc mRikndrk esa 50 izfr’kr dh deh
gksxhA bl ckr ij cy fn;k x;k fd ns’k esa [kqEc dh
mRikndrk dks c<+kus ds fy, vuqca/kh; dkfeZdksa lfgr lHkh
LVkQ lnL;ksa }kjk xaHkhj iz;kl fd;k tk,A ;g crk;k x;k
fd [kqEc ,d ,slh Qly gS tgka var esa dqN Hkh NksM+k ugha
tkrk tks fd mRikndrk lIrkg ds fo"k; ds mi;qDr gksrk
gSA jk"Vªh; mRikndrk lIrkg dks fdlkuksa ,oa vketuksa dks
ikFksZfu;e  ds [krjs ds ckjs esa tkx:d djus gsrq euk;k
x;kA ikFksZfu;e ] ekuo ,oa i’kqvksa esa LokLF; laca/kh leL;kvksa
ds fy,] i;kZoj.k dks iznwf"kr djus] mRikndrk ,oa tSo&
fofo/krk ds uqdlku ds fy, mRrjnk;h gSA

iz/kkuea=h fdlku lEeku fuf/k

Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½]
lksyu }kjk fnukad 24 Qjojh] 2019 dks vius ifjlj esa
iz/kkuea=h fdlku lEeku fuf/k ’kqHkkjaHk lekjksg ds ltho
izlkj.k dh O;oLFkk esa dh xbZA bl volj ij] eq[; vfrfFk
Jh fouksn dqekj] mik;qDr] lksyu us fdlkuksa dh vk; dks
c<+kus ds fy, iz/kkuea=h fdlku lEeku fuf/k ds lkFk lkFk
ljdkj dh ubZ izkjaHk dh xbZa vusd ;kstukvksa ds egRo ,oa
{kerk ds ckjs esa crk;kA Hkkjr ds ekuuh; iz/kkuea=h ds mn~?kkVu
lEcks/ku dk funs’kky; ds lHkkxkj esa lh/kk izlkj.k fd;k x;kA
bl dk;Zdze esa 200 ls Hkh fdlkuksa us Hkkx fy;kA

jk"Vªh; foKku fnol

Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½]
lksyu esa fnukad 28 Qjojh] 2019 dks **yksxksa ds fy, foKku
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theme of “Science for people and people

for science”. Around 50 students from MRDAV

school, Solan visited the Directorate on the

occasion and were shown various activities of

mushroom production and processing. The video

film on mushroom cultivation technology was also

shown during the event and the students learned

about the importance of mushrooms and their

cultivation technology (Fig. 10.8).

International Women’s Day (08.03.2019)

On this occasion Dr. V.P. Sharma, Director,

ICAR-DMR, Solan congratulated all the women

and highlighted the role of women in modern

society. He stressed how mushroom can be one

of the best alternative for women empowerment.

Fig. 10.8. National Science Day

fp= 10-8- Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½] lksyu esa jk"Vªh; foKku fnol lekjksg

,oa foKku ds fy, yksx ¼Science for people and people

for science½** fo"k; ij jk"Vªh; foKku fnol euk;k x;kA
bl volj ij ,evkjMh,oh Ldwy] lksyu ds yxHkx 50
Nk=ksa us funs’kky; dk nkSjk fd;k vkSj mUgsa [kqEc mRiknu
,oa izlaLdj.k dh fofHkUu xfrfof/k;ksa dks fn[kk;kA bl
nkSjku Ldwyh Nk=ksa dks [kqEc dh [ksrh izkS|ksfxdh ij ohfM;ks
fQYe fn[kkbZ xbZ vkSj Nk=ksa us [kqEc ds egRo rFkk bldh
[ksrh izkS|ksfxdh ds ckjs esa tkuk ¼fp= 10-8½A

varjkZ"Vªh; efgyk fnol 08-03-2019

bl volj ij] MkW- oh-ih- ’kekZ] funs’kd] Hkk—vuqi &
[kqEc vuqla/kku funs’kky; ¼ICAR - DMR½] lksyu us lHkh
efgykvksa dks c/kkbZ nh vkSj vk/kqfud lekt esa efgykvksa dh
Hkwfedk ij izdk’k MkykA funs’kd egksn; us bl ckr ij cy
fn;k fd fdl izdkj [kqEc efgyk l’kfDrdj.k ds fy, ,d
loZJs"B fodYi cu ldrk gSA funs’kky; ds lHkh LVkQ
lnL;ksa us okjk.klh] mRrj izns’k ls ekuuh; iz/kkuea=h Jh
ujsUnz eksnh ds lEcks/ku dk lh/kk izlkj.k ns[kk ¼fp= 10-9½A

lrdZrk tkx:drk lIrkg

funs’kky; esa fnukad 28 vDrwcj ls 2 uoEcj] 2019 ds
nkSjku lrdZrk tkx:drk lIrkg euk;k x;kA bl o"kZ dk
fo"k; **lR;fu"Bk & thou dk ,d rjhdk ¼Integrity

– A way of life½** FkkA bl lIrkg esa vusd dk;Zdze tSls
fd lsfeukj] dk;Z’kkyk] fucU/k ys[ku vkfn dk vk;kstu
fd;k x;k A funs’kky; ds lHkh LVkQ lnL;ksa us lR;fu"Bk
dh ’kiFk yh vkSj vkWu&ykbu izek.k&i= izkIr fd,A

Fig. 10.9. International Women’s Day

fp= 10-9- Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR -

DMR½] lksyu esa efgyk fnol lekjksg
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The address by the Hon’able Prime Minister Sh.

Narendra Modi from Varanasi was also seen live

by all the staff members of the Directorate (Fig.

10.9).

Vigilance Awareness week

 Vigilance awareness week was observed

during 28th October, 2019 to 02nd November, 2019.

The theme of this year was “Integrity – A way

of life”.  Various programmes like Seminar,

Workshop, Essay writing etc. were organized

during the week and all the staff members of the

Directorat also took Integrity pledge and received

certificate online.

Communal Harmony week

Communal Harmony week was observed

during 19-25th November, 2019.  During this week

various activities were organized in the

Directorate.  All staff members contributed for

the National Foundation for Communal Harmony

fund on the flag day (25th November, 2019) and it

was submitted to Secretary, NFFCH.

Inauguration of Director and admistrative

office

On 08.06.2019, Dr. Trilochan Mohapatra,

Secretary, Department of Agricultural Research

and Education and Director General, Indian

Council of Agricultural Research, New Delhi, Dr.

Anand Kumar Singh, Deputy Director General

(Horticultural Sciences), Indian Council of

Agricultural Research, New Delhi and Dr. J.P.

Sarma, Joint Director, ICAR-Indian Agricultural

Research Institute, New Delhi, along with Director

DMR Dr. V .P Sharma inaugurated the Director

and admistrative office (Fig. 10.10). Dr. Trilochan

Mohapatra, Secretary, Department of

Agricultural Research and Education and Director

General, Indian Council of Agricultural Research,

New Delhi addressed the gathering and he said

that the present government has set a target of

doubling the income of farmers by 2022 and the

mushroom can play a leading role in it.

lkEiznkf;d ln~Hkkouk lIrkg

Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½]
lksyu esa fnukad 19 ls 25 uoEcj] 2019 dh vof/k ds nkSjku
lkEiznkf;d ln~Hkkouk lIrkg euk;k x;kA bl nkSjku fofHkUu
xfrfof/k;ka vk;ksftr dh xbZaA fnukad 25 uoEcj] 2019 dks
>aMk fnol ds volj ij funs’kky; ds lHkh LVkQ lnL;ksa
us lkEiznkf;d ln~Hkkouk ds fy, jk"Vªh; Qkm.Ms’ku Q.M
esa viuk ;ksxnku fn;k ftls lfpo] ,u,Q,Qlh,p dks
fn;k x;kA

funs’kd ,oa iz’kklfud dk;kZy; dk mn~?kkVu

fnukad 8 twu] 2019 dks MkW- f=ykspu egkik=] lfpo]
—f"k vuqla/kku ,oa f’k{kk foHkkx ¼DARE½ rFkk egkfuns’kd]
Hkkjrh; —f"k vuqla/kku ifj"kn ¼ICAR½] ubZ fnYyh( MkW-
vkuUn dqekj flag] mi egkfuns’kd ¼ckxokuh foKku½]
Hkk—vuqi] ubZ fnYyh( rFkk MkW- ts-ih- ’kekZ] la;qDr funs’kd]
Hkk—vuqi & Hkkjrh; —f"k vuqla/kku laLFkku ¼ICAR - IARI½]
iwlk] ubZ fnYyh us Hkk—vuqi & [kqEc vuqla/kku funs’kky;
¼ICAR - DMR½] lksyu ds funs’kd MkW- oh-ih- ’kekZ ds lkFk
funs’kd ,oa iz’kklfud dk;kZy; dk mn~?kkVu fd;k ¼fp=
10-10½A MkW- f=ykspu egkik=] lfpo] —f"k vuqla/kku ,oa
f’k{kk foHkkx ¼DARE½ rFkk egkfuns’kd] Hkkjrh; —f"k
vuqla/kku ifj"kn ¼ICAR½] ubZ fnYyh us mifLFkrtuksa dks
lEcksf/kr djrs gq, dgk fd orZeku ljdkj }kjk o"kZ 2022
rd fdlkuksa dh vk; dks nksxquk djus dk y{; j[kk x;k gS
vkSj blesa [kqEc ,d vxz.kh Hkwfedk fuHkk ldrk gSA

Fig. 10.10. Inauguration of Director and

admistrative office

fp= 10-10- ekuuh; MkW- f=ykspu egkik=] lfpo] —f"k
vuqla/kku ,oa f’k{kk foHkkx ¼DARE½ rFkk egkfuns’kd]

Hkkjrh; —f"k vuqla/kku ifj"kn ¼ICAR½ }kjk funs’kd ,oa
iz’kklfud dk;kZy; dk mn~?kkVu
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11. TRAINING AND CAPACITY BUILDING

11- izf'k{k.k ,oa {kerk fuekZ.k

i. Training and capacity building of ICAR employees/Hkk—vuqi deZpkfj;ksa dk izf’k{k.k ,oa {kerk fuekZ.k

Sr. No. Name and details Duration Place and organized by

Ø-la- uke ,oa fooj.k vof/k vk;kstu LFky vFkok }kjk
vk;kstu

Scientific staff/oSKkfud LVkQ

1. Dr B.L. Attri attended 6 days training on Management Development 18-23 July, 2019 ICAR-NAARM, Hyderabad

Programme (MDP) for “Priority Setting, Monitoring and Evaluation

(PME) of Agricultural Research Projects”.

1- MkW- ch-,y- v=h us **—f"k vuqla/kku ifj;kstukvksa ds izkFkfedrk lsfVax] 18&23 tqykbZ] Hkk—vuqi & jk"Vªh; —f"k vuqla/kku
ekWuhVfjax ,oa ewY;kadu ¼PME½** ds fy, izca/ku fodkl dk;Zdze ¼MDP½ 2019 izca/k vdkneh ¼ICAR - NAARM½]
ij N% fnolh; izf’k{k.k dk;Zdze esa Hkkx fy;kA jktsUnz uxj] gSnjkckn

2. Dr B.L. Attri attended 5 days training programme on “Mushroom 10-14 Aug., 2019 ICAR-DMR, Solan (HP)

Taxonomy and Identification”.

2- MkW- ch-,y- v=h us **[kqEc oxhZdj.k foKku ,oa igpku** ij ikap fnolh; 10&14 vxLr] Hkk—vuqi & [kqEc vuqla/kku
izf’k{k.k dk;Zdze esa Hkkx fy;kA 2019 funs’kky; ¼ICAR - DMR½] lksyu

3. Dr. Satish Kumar attended management development programme 2-13 Dec., 2019 ICAR-NAARM, Hyderabad

(MDP) on leadership development.

3- MkW- lrh’k dqekj us usr̀Ro fodkl ij izca/ku fodkl dk;Zdze esa Hkkx 2&13 fnlEcj] Hkk—vuqi & jk"Vªh; —f"k vuqla/kku
fy;kA 2019 izca/k vdkneh ¼ICAR - NAARM½]

jktsUnz uxj] gSnjkckn

4. Dr. Satish Kumar attended 21st AICRP Mushroom Workshop at 28-29 June, 2019 ICAR-DMR, Solan (HP)

ICAR-DMR, Solan.

4- MkW- lrh’k dqekj us vf[ky Hkkjrh; lefUor [kqEc vuqla/kku ifj;kstuk 28&29 twu] Hkk—vuqi & [kqEc vuqla/kku
dh 21oha dk;Z’kkyk esa Hkkx fy;kA 2019 funs’kky; ¼ICAR - DMR½] lksyu

5. Dr. Satish Kumar successfully completed the Management 2-13 Dec., 2019 ICAR-NAARM, Hyderabad

Development Programme on Leadership Developmnt (a pre-

RMP programme).

5- MkW- lrh’k dqekj us usr̀Ro fodkl ij izca/ku fodkl dk;Zdze ¼,d izh & 2&13 fnlEcj] Hkk—vuqi & jk"Vªh; —f"k vuqla/kku
vkj,eih dk;Zdze½ dks lQyrkiwoZd iwjk fd;kA 2019 izca/k vdkneh ¼ICAR - NAARM½]

jktsUnz uxj] gSnjkckn

6. Dr. Shwet Kamal participated in training programme on Mushroom 10-14 Aug., 2019 ICAR-DMR, Solan (HP)

Taxonomy organized by ICAR-DMR, Solan

6- MkW- ’osr dey us [kqEc oxhZdj.k ij vk;ksftr izf’k{k.k dk;Zdze esa Hkkx 10&14 vxLr] Hkk—vuqi & [kqEc vuqla/kku
fy;kA 2019 funs’kky; ¼ICAR - DMR½] lksyu

7. Dr. Yogesh Gautam completed training programme on “Skill 2-4 Dec., 2019 ICAR-Agricultural Technology

Development”. Application Research Institute,

at PAU Campus, Ludhiana (Pb).

7- MkW- ;ksxs’k xkSre us **dkS’ky fodkl** ij izf’k{k.k dk;Zdze dks iw.kZ fd;kA 2&4 fnlEcj] iatkc —f"k fo’ofo|ky; ifjlj]
2019 yqf/k;kuk] iatkc esa Hkk—vuqi &

vVkjh
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8. Dr Anil Kumar attended 21st AICRP Mushroom Workshop at 28-29 June, 2019 ICAR-DMR, Solan (HP)

ICAR-DMR, Solan.

8- MkW- vfuy dqekj us vf[ky Hkkjrh; lefUor [kqEc vuqla/kku ifj;kstuk 28&29 twu] 2019 Hkk—vuqi & [kqEc vuqla/kku
dh 21oha dk;Z’kkyk esa Hkkx fy;kA funs’kky; ¼ICAR - DMR½] lksyu

9. Dr Anupam Barh attended 21st AICRP Mushroom Workshop at 28-29 June, 2019 ICAR-DMR, Solan (HP)

ICAR-DMR, Solan.

9- MkW- vuqie cM+ us vf[ky Hkkjrh; lefUor [kqEc vuqla/kku ifj;kstuk 28&29 twu] 2019 Hkk—vuqi & [kqEc vuqla/kku
dh 21oha dk;Z’kkyk esa Hkkx fy;kA funs’kky; ¼ICAR - DMR½] lksyu

Administration Personnel/iz’kklfud dkfeZd

1. Sh. H.N. Sharma, Admn.Officer attended specialized training 26th June to ICAR-NAARM, Hyderabad at

programme on “Hospitality Management”. 02nd July,  2019 IHMCT & AN Hyderabad

1- Jh ,p-,u- ’kekZ] iz’kklfud vf/kdkjh us **vkfrF;&lRdkj izca/ku** ij 26 twu ls Hkk—vuqi & jk"Vªh; —f"k vuqla/kku
fof’k"Vhd̀r izf’k{k.k dk;Zdze esa Hkkx fy;kA 2 tqykbZ] 2019 izca/k vdkneh ¼ICAR - NAARM½]

jktsUnz uxj] gSnjkckn }kjk
vkbZ,p,elhVh ,aM ,,u] gSnjkckn
esa vk;ksftr

2. Smt. Sunila Thakur, PA has attended training programme on 22-24th July, 2019 ISTM, New Delhi

“MS-Excel”.

2- Jherh lquhyk Bkdqj] futh lgk;d us **,e,l ,Dlsy** ij izf’k{k.k 22&24 tqykbZ] vkbZ,lVh,e] ubZ fnYyh
dk;Zdze esa Hkkx fy;kA 2019

3. Smt. Shashi Poonam, UDC has attended training programme on 22-24th July, 2019 ISTM, New Delhi

“MS-Excel”.

3- Jherh ’kf’k iwue] ofj"B fyfid us **,e,l ,Dlsy** ij vk;ksftr 22&24 tqykbZ] vkbZ,lVh,e] ubZ fnYyh
izf’k{k.k dk;Zdze esa Hkkx fy;kA 2019

4. Sh. H.N. Sharma, Admn.Officer has attended training programme on 11-12th Sept., 2019 ICAR-CPRI, Shimla

“e-Office”.

4- Jh ,p-,u- ’kekZ] iz’kklfud vf/kdkjh us **bZ&vkWfQl** ij vk;ksftr 11&12 flrEcj] Hkk—vuqi&dsUnzh; vkyw vuqla/kku
izf’k{k.k dk;Zdze esa Hkkx fy;kA 2019 laLFkku ¼ICAR - CPRI½] f’keyk]

fgekpy izns’k

5. Sh. T.D. Sharma, Asstt. Admn.Officer has attended training 11-12th Sept., 2019 ICAR-CPRI, Shimla

programme on “e-Office”.

5- Jh Vh-Mh- ’kekZ] lgk;d iz’kklfud vf/kdkjh us **bZ&vkWfQl** ij 11&12 flrEcj] Hkk—vuqi&dsUnzh; vkyw vuqla/kku
vk;ksftr izf’k{k.k dk;Zdze esa Hkkx fy;kA 2019 laLFkku ¼ICAR - CPRI½] f’keyk]

fgekpy izns’k

6. Sh. T.D. Sharma, Assistant Admn.Officer has attended training 25-27th Nov., 2019 ICAR-CAZRI, Jodhpur

programme on “Improving skill of Administrative Staff of ICAR

dealing with Court Cases”.

6- Jh Vh-Mh- ’kekZ] lgk;d iz’kklfud vf/kdkjh us **vnkyrh ekeyksa dks 25&27 uoEcj] Hkk—vuqi & dsUnzh; ’kq"d {ks=
ns[kus okys Hkkjrh; —f"k vuqla/kku ifj"kn ds iz’kklfud LVkQ ds dkS’ky 2019 vuqla/kku laLFkku ¼ICAR - CAZRI½]
esa lq/kkj ykuk** ij vk;ksftr izf’k{k.k dk;Zdze esa Hkkx fy;kA tks/kiqj] jktLFkku

7. Sh. Bhim Singh, Assistant has attended Workshop on “Capacity 25-27th Nov., 2019 ICAR-CPRI, Shimla

Building programme towards a secure and resilient”.

7- Jh Hkhe flag] lgk;d us **,d lqjf{kr ,oa vuqdwyurk dh fn’kk esa 25&27 uoEcj] Hkk—vuqi&dsUnzh; vkyw vuqla/kku
{kerk fuekZ.k dk;Zdze** ij vk;ksftr dk;Z’kkyk esa Hkkx fy;kA 2019 laLFkku ¼ICAR - CPRI½] f’keyk]

fgekpy izns’k
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8. Sh. Deep Kumar Thakur, Stenographer (Grade-III) participated in 30th- 31st Aug.  2019 ICAR-CIAH, Bikaner

two days Workshop for Region ‘A’ based Institute Officers entitled

“Rajbhasha Hindi and its changing scenario in ICAR”

8- Jh nhi dqekj Bkdqj] vk’kqfyfid xzsM&3 us **Hkkjrh; —f"k vuqla/kku 30&31 vxLr] Hkk—vuqi & dsUnzh; ’kq"d ckxokuh
ifj"kn esa jktHkkifj"kn esa jktHkk"kk fgUnh ,oa blds cnyrs ifjǹ’;** ij 2019 laLFkku ¼ICAR - CIAH½] chdkusj]
*d* {ks= esa vk/kkfjr laLFkku ds vf/kdkfj;ksa ds fy, nks fnolh; dk;Z’kkyk jktLFkku
esa Hkkx fy;kA

Technical Personnel/rduhdh dkfeZd

1. Sh. Raj Kumar, Tehnical Assistant, participated and successfully 2-11th Jan., 2019 ICAR-IARI, New Delhi

completed the ICAR-Human Resource Management training on

“Good Agricultural Practices (GAPs) for enhancing resource-use

efficiency and farm productivity”.

1- Jh jkt dqekj] rduhdh lgk;d us **lalk/ku mi;ksx izHkko’khyrk ,oa 2&11 tuojh] lL;foKku laHkkx] Hkk—vuqi&
QkeZ mRikndrk dks c<+kus ds fy, **csgrj —f"k jhfr;ka ¼GAP½** ij 2019 Hkkjrh; —f"k vuqla/kku laLFkku
vk;ksftr Hkk—vuqi & ekuo lalk/ku izca/ku izf’k{k.k dk;Zdze esa Hkkx ¼ICAR - IARI½] iwlk] ubZ fnYyh
fy;k vkSj mls lQyrkiwoZd iwjk fd;kA

2. Sh. Gian Chand, Technical Officer, has successfully completed the 13th-19th Feb., ICAR- ICAR-Indian Institute of

Capacity Building and Skill Upgradation Programme on “Farm 2019 Farming Systems Research,

Management”. Modipuram, Meerut (U.P.)

2- Jh Kku pUn] rduhdh vf/kdkjh us **QkeZ izca/ku** ij {kerk fuekZ.k 13&19 Qjojh] Hkk—vuqi&Hkkjrh; —f"k iz.kkyh
,oa dkS’ky mUu;u dk;Zdze dks lQyrkiwoZd iwjk fd;kA 2019 vuqla/kku laLFkku ¼ICAR - IIFSR½]

eksnhiqje] esjB] mRrj izns’k

3. Smt. Reeta Bhatia, ACTO (Library), has successfully completed the 21-26th Feb., 2019 ICAR-NAARM, Hyderabad

Training programme on “Koha for Library Staff of ICAR”

3- Jherh jhVk HkkfV;k] lgk;d eq[; rduhdh vf/kdkjh ¼iqLrdky;½ us 21&26 Qjojh] Hkk—vuqi&jk"Vªh; —f"k vuqla/kku
**Hkkjrh; —f"k vuqla/kku ifj"kn ds iqLrdky; LVkQ ds fy, dksgk** 2019 izca/k vdkneh ¼ICAR - NAARM½]
ij vk;ksftr izf’k{k.k dk;Zdze dks lQyrkiwoZd iwjk fd;kA jktsUnz uxj] gSnjkckn

4. Sh. Sunil Verma, ACTO (Farm), has successfully completed the 17th-23rd Sept., ICAR-Indian Institute of

Capacity Building and Skill Upgradation Programme on “Farm 2019 Farming Systems Resarch,

Management”. Modipuram, Meerut (U.P.)

4- Jh lquhy oekZ] lgk;d eq[; rduhdh vf/kdkjh ¼QkeZ½ us **QkeZ 17&23 flrEcj] Hkk—vuqi & Hkkjrh; —f"k iz.kkyh
izca/ku** ij {kerk fuekZ.k ,oa dkS’ky mUu;u dk;Zdze dks lQyrkiwoZd 2019 vuqla/kku laLFkku ¼ICAR - IIFSR½]
iwjk fd;kA eksnhiqje] esjB] mRrj izns’k

Skilled supporting staff/dq’ky lgk;h LVkQ

1. All the Skilled Supporting Staff (SSS) viz. Sh.Tej Ram, Sh. Ajit Kumar 20th March, 2019 ICAR Institutes located at

and Sh. Vinay Kumar of this Directorate went on exposure visit with Shimla

Dr. Manoj Nath, Scientist.

1- funs’kky; ds lHkh dq’ky lgk;h LVkQ uker% Jh rst jke] Jh vftr 20 ekpZ] 2019 f’keyk fLFkr Hkkjrh; —f"k
dqekj ,oa Jh fou; dqekj dks MkW- eukst ukFk] oSKkfud ds lkFk f’keyk vuqla/kku ifj"kn ds laLFkku
fLFkr Hkkjrh; —f"k vuqla/kku ifj"kn ds laLFkkuksa esa volj nkSjs ij Hkstk x;kA
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ii. Seminar/Symposium/conferences organized and attended by employee/vk;k s ftr

lsfeukj@laxks"Bh@lEesyu ,oa vf/kdkfj;ksa dh izfrHkkfxrk

Sr. No. Name and details Duration Place and organized by

Ø-la- uke ,oa fooj.k vof/k vk;kstu LFky vFkok }kjk

vk;kstu

1. Dr B.L. Attri attended 21st AICRP Mushroom Workshop. 28th-29th  June, 2019 ICAR-DMR, Solan

1- MkW- ch-,y- v=h us vf[ky Hkkjrh; lefUor [kqEc vuqla/kku ifj;kstuk 28&29 twu] 2019 Hkk—vuqi & [kqEc vuqla/kku

dh 21oha dk;Z’kkyk esa Hkkx fy;kA funs’kky; ¼ICAR-DMR½] lksyu

2. Dr B.L. Attri attended brainstorming session on “Global versus 29th June, 2019 ICAR-DMR, Solan

Indian scenario of mushroom production-Future challenges”.

2- MkW- ch-,y- v=h us **[kqEc mRiknu dk oSf’od cuke Hkkjrh; ifjǹ’;& 29 twu] 2019 Hkk—vuqi & [kqEc vuqla/kku

Hkkoh pqukSfr;ka** ij vk;ksftr cszu LVkWfeZax l= esa Hkkx fy;kA funs’kky; ¼ICAR-DMR½] lksyu

3. Dr B.L. Attri participated in training programme on mushroom taxonomy 10th-14th Aug., 2019 ICAR-DMR, Solan

Indian scenario of mushroom production-Future challenges”.

3- MkW- ch-,y- v=h us *[kqEc oxhZdj.k ij vk;ksftr izf’k{k.k dk;ZØe eas 10&14 vxLr] 2019 Hkk—vuqi & [kqEc vuqla/kku

Hkkx fy;kA funs’kky; ¼ICAR-DMR½] lksyu

4. Dr. Shwet Kamal participated in Brain storming session on Global 29th June, 2019 ICAR-DMR, Solan

vs Indian scenario of mushroom production: future challenges.

4- MkW- ’osr dey us **[kqEc mRiknu dk oSf’od cuke Hkkjrh; ifjǹ’;& 29 twu] 2019 Hkk—vuqi & [kqEc vuqla/kku

Hkkoh pqukSfr;ka** ij vk;ksftr cszu LVkWfeZax l= esa Hkkx fy;kA funs’kky; ¼ICAR-DMR½] lksyu

5. Dr Shwet Kamal attended 21st AICRP Mushroom Workshop 28th-29th  June, 2019 ICAR-DMR, Solan

5- MkW- ’osr dey us vf[ky Hkkjrh; lefUor [kqEc vuqla/kku ifj;kstuk 28&29 twu] 2019 Hkk—vuqi & [kqEc vuqla/kku

dh 21oha dk;Z’kkyk esa Hkkx fy;kA funs’kky; ¼ICAR-DMR½] lksyu

6. Dr. Anil Kumar participated in training programme on Mushroom 10th-14th Aug., 2019 ICAR-DMR, Solan

Taxonomy

6- MkW- vfuy dqekj us **[kqEc oxhZdj.k** ij vk;ksftr izf’k{k.k dk;Zdze 10&14 vxLr] 2019 Hkk—vuqi & [kqEc vuqla/kku

esa Hkkx fy;kA funs’kky; ¼ICAR-DMR½] lksyu

7. Dr. Anil Kumar participated in Brain storming session on Global vs 29th June, 2019 ICAR-DMR, Solan

Indian scenario of mushroom production: future challenges

7- MkW- vfuy dqekj us **[kqEc mRiknu dk oSf’od cuke Hkkjrh; ifjǹ’;& 29 twu] 2019 Hkk—vuqi & [kqEc vuqla/kku

Hkkoh pqukSfr;ka** ij vk;ksftr cszu LVkWfeZax l= esa Hkkx fy;kA funs’kky; ¼ICAR-DMR½] lksyu

8. Dr. Anupam Barh participated in training programme on Mushroom 10th-14th Aug., 2019 ICAR-DMR, Solan

Taxonomy

8- MkW- vuqie cM+ us **[kqEc oxhZdj.k** ij vk;ksftr izf’k{k.k dk;Zdze 10&14 vxLr] 2019 Hkk—vuqi & [kqEc vuqla/kku

esa Hkkx fy;kA funs’kky; ¼ICAR-DMR½] lksyu

9. Dr. Anupam Barh participated in Brain storming session on Global 29th June, 2019 ICAR-DMR, Solan

vs Indian scenario of mushroom production: future challenges

9- MkW- vuqie cM+ us **[kqEc mRiknu dk oSf’od cuke Hkkjrh; ifjǹ’;& 29 twu] 2019 Hkk—vuqi & [kqEc vuqla/kku

Hkkoh pqukSfr;ka** ij vk;ksftr cszu LVkWfeZax l= esa Hkkx fy;kA funs’kky; ¼ICAR-DMR½] lksyu
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Sr. No. Name and details Duration Place and organized by

Ø-la- uke ,oa fooj.k vof/k vk;kstu LFky vFkok }kjk

vk;kstu

10. Dr. Manoj Nath participated in training programme on Mushroom 10th-14th Aug., 2019 ICAR-DMR, Solan

Taxonomy

10- MkW- eukst ukFk us **[kqEc oxhZdj.k** ij vk;ksftr izf’k{k.k dk;Zdze 10&14 vxLr] 2019 Hkk—vuqi & [kqEc vuqla/kku

esa Hkkx fy;kA funs’kky; ¼ICAR-DMR½] lksyu

11. Dr. Manoj Nath participated in Brain storming session on Global vs 29th June, 2019 ICAR-DMR, Solan

Indian scenario of mushroom production: future challenges

11- MkW- eukst ukFk  us **[kqEc mRiknu dk oSf’od cuke Hkkjrh; ifjǹ’; & 29 twu] 2019 Hkk—vuqi & [kqEc vuqla/kku

Hkkoh pqukSfr;ka** ij vk;ksftr cszu LVkWfeZax l= esa Hkkx fy;kA funs’kky; ¼ICAR-DMR½] lksyu

12. Mr. Rakesh Kumar Bairwa participated in training programme on 10th-14th Aug., 2019 ICAR-DMR, Solan

Mushroom Taxonomy

12- Jh jkds’k dqekj cSjok us **[kqEc oxhZdj.k** ij vk;ksftr izf’k{k.k 10&14 vxLr] 2019 Hkk—vuqi & [kqEc vuqla/kku

dk;Zdze esa Hkkx fy;kA funs’kky; ¼ICAR-DMR½] lksyu

13. Mr. Rakesh Kumar Bairwa participated in Brain storming session on 29th June, 2019 ICAR-DMR, Solan

Global vs Indian scenario of mushroom production: future challenges

13- Jh jkds’k dqekj cSjok us **[kqEc mRiknu dk oSf’od cuke Hkkjrh; 29 twu] 2019 Hkk—vuqi & [kqEc vuqla/kku

ifjǹ’;& Hkkoh pqukSfr;ka** ij vk;ksftr cszu LVkWfeZax l= esa Hkkx fy;kA funs’kky; ¼ICAR-DMR½] lksyu
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More than 20 distinguished visitors visited ICAR-DMR, Solan during this period. Few important are as

follows:-

fjiksVkZ/khu vof/k ds nkSjku 20 ls Hkh vf/kd fof’k"V vkxUrqdksa us Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼ICAR - DMR½] lksyu
dk nkSjk fd;k ftuesa ls dqN dk fooj.k uhps izLrqr gS %

S.No. Name and address Date of visit

to DMR, Solan

Ø-la- uke o irk Hkk—vuqi&[kqEc vuqla/kku
funs’kky; ¼ICAR - DMR½]
lksyu esa nkSjs dh rkjh[k

1. Dr. Trilochan Mohapatra, Secretary, Department of Agricultural Research and 08.06.2019

Education and Director General, Indian Council of Agricultural Research, New Delhi

1- MkW- f=ykspu egkik=] lfpo] —f"k vuqla/kku ,oa f’k{kk foHkkx ¼DARE½ ,oa egkfuns’kd] 08-06-2019
Hkkjrh; —f"k vuqla/kku ifj"kn ¼ICAR½] ubZ fnYyh

2. Dr. Anand Kumar Singh, Deputy Director General (Horticultural Sciences), 08.06.2019 &

10.09.2019

2- MkW- vkuan dqekj flag] mi egkfuns’kd ¼ckxokuh foKku½] Hkkjrh; —f"k vuqla/kku ifj"kn ¼ICAR½] 08-06-2019 ,oa
ubZ fnYyh 10-09-2019

3. Dr. J.P. Sharma, Joint Director, ICAR-Indian Agricultural Research Institute, New Delhi 08.06.2019

3- MkW- ts-ih- ’kekZ] la;qDr funs’kd] Hkk—vuqi & Hkkjrh; —f"k vuqla/kku laLFkku ¼ICAR - IARI½] iwlk] 08-06-2019
ubZ fnYyh

4. Dr. Parvinder Kaushal, Vice-chancellor of Dr. Y. S. Parmar University of Horticulture and 10.09.2019

Forestry, Solan (H.P.)

4- MkW- ijfoUnj dkS’ky] dqyifr] MkW- okbZ-,l- ijekj ckxokuh ,oa okfudh fo’ofo|ky;] lksyu] 10-09-2019
fgekpy izns’k

5. Dr. T. Janaki Ram, ADG (Hort. Sci.) ICAR, New Delhi 28 to 30.06.2019

5- MkW- Vh- tkudhjke] lgk;d egkfuns’kd ¼ckxokuh foKku½] Hkkjrh; —f"k vuqla/kku ifj"kn ¼ICAR½] 28 ls 30-06-2019
ubZ fnYyh

6. Dr. Manjit Singh, Ex-Director, ICAR-DMR, Solan (HP) 28 to 30.06.2019

6- MkW- eathr flag] iwoZ funs’kd] Hkk—vuqi & [kqEc vuqla/kku funs’kky;] lksyu] fgekpy izns’k 28 ls 30-06-2019

7. Mr. Virender Kashyap, Member of Parliament (Shimla constituency)

7- Jh ohjsUnz d’;i] ekuuh; lkaln ¼f’keyk lalnh; {ks=½

8. Dr. D. S. Rathore, Former Vice Chancellor, CSK Himachal Pradesh Krishi Vishvavidyalaya, 30.12.2019

Palampur (Chairman, QRT)

8- MkW- Mh-,l- jkBkSj] iwoZ dqyifr] lh,lds fgekpy izns’k —f"k fo’ofo|ky;] ikyeiqj 30-12-2019
¼v/;{k] D;wvkjVh½

9. Dr. R.P. Tewari, , Former Director, ICAR-DMR (Chairman RAC) 8 to 9.05.2019

9- MkW- vkj-ih- frokjh] iwoZ funs’kd] Hkk—vuqi & [kqEc vuqla/kku funs’kky; ¼v/;{k] vuqla/kku 8 ls 9-05-2019
lykgdkj lfefr½

12. DISTINGUISHED VISITORS

12- fof'k"V vkxUrqd
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S.No. Name and address Date of visit

to DMR, Solan

Ø-la- uke o irk Hkk—vuqi&[kqEc vuqla/kku
funs’kky; ¼ICAR - DMR½]
lksyu esa nkSjs dh rkjh[k

10. Dr. T.N. Lakhanpal, Ex- Professor, HPU, Shimla 28 to 30.06.2019

10- MkW- Vh-,u- y[kuiky] iwoZ izksQslj] ,pih;w] f’keyk 28 ls 30-06-2019

11. Dr. C.L. Jandaik, Ex- Professor, Dr. Y. S. Parmar University of Horticulture and Forestry, Solan (H.P.) 28 to 30.06.2019

11- MkW-  lh-,y- tSuMSd] iwoZ izksQslj] MkW- okbZ-,l- ijekj ckxokuh ,oa okfudh fo’ofo|ky;] lksyu] 28 ls 30-06-2019
fgekpy izns’k

12. Dr. R.P. Singh, Ex- Professor, GBPUA&T, Pantnagar, UK 28 to 30.06.2019

12- MkW- vkj-ih- flag] iwoZ izksQslj] xksfoUn oYyHk iar —f"k ,oa izkS|ksfxdh fo’ofo|ky;] iaruxj] 28 ls 30-06-2019
mRrjk[k.M+

13. Dr. N.S. Attri, Ex-Professor, Punjabi University, Patiala. 28 to 30.06.2019

13- MkW- ,u-,l- v=h] iwoZ izksQslj] iatkch fo’ofo|ky;] ifV;kyk] iatkc 28 ls 30-06-2019

Around 2741 farmers, entrepreneurs, students, private and govt. officials also visited the Directorate

during the year 2019 to know about different facets of mushroom cultivation.

[kqEc dh [ksrh ds fofHkUu igyqvksa ds ckjs esa tkudkjh gkfly djus ds iz;kstu ls o"kZ 2019 ds nkSjku yxHkx 2741 fdlkuksa]
m|fe;ksa] Nk=ksa ,oa futh ,tsfUl;ksa o ljdkjh foHkkxksa ds vf/kdkfj;ksa us funs’kky; dk nkSjk fd;kA
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13. DMR IN PRESS

13- izsl ehfM;k eas [kqEc vuqla/kku funs'kky;
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Annexure - 1

PERSONNEL OF ICAR-DMR

vuqca/k & 1
Hkk—vuqi&[kq-vuq-fu ds dkfeZd

Cadre Strength of Scientific Staff of ICAR-DMR, Solan as on 31.12.2019

fnukad 31-12-2019 ds vuqlkj Hkk—vuqi&[kqEc vuqla/kku funs’kky; ¼ICAR - DMR½] lksyu ds oSKkfud LVkQ
dh laoxZ fLFkfr

Name of the Pay band and Sanctioned Scientist Sr.Scientist Principal Scientist Total

discipline level strength

I n Vacant Total I n Vacant Total I n VacantTotal I n Vacant Total

posi- posi- posi- posi-

tion tion tion tion

fo"k; dk uke is; cS.M ,oa ysoy Loh—r la[;k oSKkfud ofj"B oSKkfud iz/kku oSKkfud dqy
rSukrh fjDr dqy rSukrh fjDr dqy rSukrh fjDr dqy rSukrh fjDr dqy

Agrl.Engg.(ASPE) 57700-182400 (L-10) 1 Scientist - 1 1 - - - - - - - 1 1
—f"k vfHk;kaf=dh 57700-182400 (L-10) 1 oSKkfud - 1 1 - - - - - - - 1 1
(ASPE)

Agricultural 57700-182400 (L-10) 1 Scientist 1 - 1 - 1 1 - - - 1 1 2
Biotechnology 79800-211500 (L-12) 1 Sr.Scientist
—f"k tSo 57700-182400 (L-10) 1 oSKkfud 1 - 1 - 1 1 - - - 1 1 2
izkS|ksfxdh 79800-211500 (L-12) 1 ofj"B

oSKkfud

Agricultural 57700-182400 (L-10) 1 Scientist 1 - 1 - - — - - - 1 - 1
Entomology
—f"k dhVfoKku 57700-182400 (L-10) 1 oSKkfud 1 - 1 - - — - - - 1 - 1

Agril.Extension 57700-182400 (L-10) 1 Scientist 1 - 1 - - - - - - 1 - 1
—f"k izlkj 57700-182400 (L-10) 1 oSKkfud 1 - 1 - - - - - - 1 - 1

Computer 57700-182400 (L-10) 1 Scientist 1 - 1 - - - - - - 1 - 1
Application
dEI;wVj vuqiz;ksx 57700-182400 (L-10) 1 oSKkfud 1 - 1 - - - - - - 1 - 1

Food Technology 57700-182400 (L-10) 1 Scientist 1 - 1 - - - - - - 1 - 1
[kk| izkS|ksfxdh 57700-182400 (L-10) 1 oSKkfud 1 - 1 - - - - - - 1 - 1

Genetics & 57700-182400 (L-10) 2 Scientists 2 - 2 - - - - - - 2 - 2
Plant breeding
vkuqoaf’kdh ,oa 57700-182400 (L-10) 2 oSKkfud 2 - 2 - - - - - - 2 - 2
ikni iztuu

Plant Pathology 57700-182400 (L-10) 1 Scientist 1 - 1 1 1 2 - 1 1 2 2 4
79800-211500 (L-12) 2 Sr.Scientist
144200-218200 (L-14) 1 Pri.Scientist

ikni jksxfoKku 57700-182400 (L-10) 1 oSKkfud 1 - 1 1 1 2 - 1 1 2 2 4
79800-211500 (L-12) 2 ofj"B oSKkfud
144200-218200 (L-14) 1 iz/kku oSKkfud

Soil Science 57700-182400 (L-10) 1 Scientist - 1 1 - - - - - - - 1 1
e`nk foKku 57700-182400 (L-10) 1 oSKkfud - 1 1 - - - - - - - 1 1

Vegetable 57700-182400 (L-10) 1 Scientist 1 - 1 1 - 1 - - - 2 - 2
Science 79800-211500 (L-12) 1 Sr.Scientist
lCth foKku 57700-182400 (L-10) 1 oSKkfud 1 - 1 1 - 1 - - - 2 - 2

79800-211500 (L-12) 1 ofj"B
oSKkfud

G.Total 16 posts 9 2 1 1 2 2 4 - 1 1 1 1 5 16
lexz ;ksx 16 in 9 2 1 1 2 2 4 - 1 1 1 1 5 16
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Cadre Strength of Technical, Administrative and Supporting Staff Category as on 31.12.2019

fnukad 31-12-2019 ds vuqlkj rduhdh] iz’kklfud ,oa lgk;h LVkQ dh laoxZ la[;k fLFkfr

SN Designation Pay band and Level Sanctioned In position Vacant Total

posts posts posts

Ø- inuke is; cS.M ,oa ysoy Loh—r in rSukrh fjDr in dqy
la-

TECHNICAL POSTS/rduhdh in

1. T-4 35400-112400 (L-6) 2 2 - 2

2. T-3 29200-92300  (L-5) 2 2 - 2

3. T-2 25500-81100   (L-4) 1 1 - 1

4. T-1 21700-69100   (L-3) 9 7 2 9

GRAND TOTAL/lexz ;ksx 1 4 1 2 2 1 4

ADMINISTRATIVE POSTS

1. Administrative Officer 56100-177500 (L-10) 1 1 - 1

1. iz’kklfud vf/kdkjh 56100-177500 (L-10) 1 1 - 1

2. Asstt.Admn.Officer 44900-142400 (L-7) 1 1 - 1

2. lgk;d iz’kklfud vf/kdkjh 44900-142400 (L-7) 1 1 - 1

3. Asstt.Fin. & A/Cs Officer 44900-142400 (L-7) 1 1 - 1

3. lgk;d foRr o ys[kk 44900-142400 (L-7) 1 1 - 1

vf/kdkjh
4. Private Secretary 44900-142400 (L-7) 1 1 - 1

4. futh lfpo 44900-142400 (L-7) 1 1 - 1

5. Assistant 35400-112400 (L-6) 4 4 - 4

5. lgk;d 35400-112400 (L-6) 4 4 - 4

6. Personal Assistant 35400-112400 (L-6) 1 1 - 1

6. futh lgk;d 35400-112400 (L-6) 1 1 - 1

7. UDC 25500-81100  (L-4) 2 2 - 2

7. ofj"B fyfid 25500-81100  (L-4) 2 2 - 2

8. Stenographer Gr.III 25500-81100  (L-4) 1 1 - 1

8. vk’kqfyfid xzsM & III 25500-81100  (L-4) 1 1 - 1

9. LDC 19900-63200 (L-2) 2 2 - 2

9. dfu"B fyfid 19900-63200 (L-2) 2 2 - 2

GRAND TOTAL/lexz ;ksx 1 4 1 4 - 1 4

SKILLED SUPPORT STAFF/dq’ky lgk;h LVkQ

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

1. dq’ky lgk;h LVkQ 18000-56900 (L-1) 5 4 1
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Staff in position at ICAR-DMR (HP)

Name Designation Email ID Official

uke inuke  bZ&esy vkbZMh

Scientific Staff/oSKkfud LVkQ

Dr. V. P. Sharma Director vpsharma93.icar@gov.in

director.mushroom@icar.gov.in

MkW- oh-ih- ’kekZ funs’kd vpsharma93.icar@gov.in

director.mushroom@icar.gov.in

Dr. B. L. Attri Principal Scientist BL.Attri@icar.gov.in

MkW- ch-,y- v=h iz/kku oSKkfud BL.Attri@icar.gov.in

Dr. Satish Kumar Principal Scientist satish132.icar@gov.in

MkW- lrh’k dqekj iz/kku oSKkfud satish132.icar@gov.in

Dr. Shwet Kamal Principal Scientist shwetkamall.icar@gov.in

MkW- ’osr dey iz/kku oSKkfud shwetkamall.icar@gov.in

Dr. Yogesh Gautam Senior Scientist ygautamdmr.icar@gov.in

MkW- ;ksxs’k xkSre ofj"B oSKkfud ygautamdmr.icar@gov.in

Dr. Anil Kumar Scientist Anil.Kumar14@icar.gov.in

MkW- vfuy dqekj oSKkfud Anil.Kumar14@icar.gov.in

Dr. Anuradha Srivastava Scientist Anuradha.Srivastava@icar.gov.in

MkW- vuqjk/kk JhokLro oSKkfud Anuradha.Srivastava@icar.gov.in

Mr. Sudheer Kumar Annepu Scientist Sudheer.Annepu@icar.gov.in

Jh lq/khj dqekj ,usIiq oSKkfud Sudheer.Annepu@icar.gov.in

Dr. Anupam Barh Scientist anupam.barh@icar.gov.in

MkW- vuqie cM+ oSKkfud anupam.barh@icar.gov.in

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

MkW- eukst ukFk oSKkfud manoj.nath@icar.gov.in

Dr. Shruti Scientist shruti.shruti@icar.gov.in

MkW- Jqfr oSKkfud shruti.shruti@icar.gov.in

Mr. Rakesh Kumar Bhairwa Scientist rakesh.bairwa@icar.gov.in

Jh jkds’k dqekj cSjok oSKkfud rakesh.bairwa@icar.gov.in

Administrative staff/iz’kklfud LVkQ

Sh. H. N. Sharma Administrative officer  aodmr.icar@gov.in

Jh ,p-,u- ’kekZ iz’kklfud vf/kdkjh  aodmr.icar@gov.in

Sh. J. R. Mangale AFAO  afacodmr.icar@gov.in

Jh ts-vkj- ekaxys lgk;d foRr o ys[kk vf/kdkjh  afacodmr.icar@gov.in
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Name Designation Email ID Official

uke inuke  bZ&esy vkbZMh

Sh. T.D. Sharma Asst. Admin. Officer tdsharma.icar@gov.in

Jh Vh-Mh- ’kekZ lgk;d iz’kklfud vf/kdkjh tdsharma.icar@gov.in

Sh. Surjit Singh Private Secretary skanwar.icar@gov.in

Jh lqjthr flag futh lfpo skanwar.icar@gov.in

Smt. Sunila Thakur Personal Assistant sunilathakur.icar@gov.in

Jherh lquhyk Bkdqj futh lgk;d sunilathakur.icar@gov.in

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

Jh Hkhe flag lgk;d bhim.icar@gov.in

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

Jh ,u-ih- usxh lgk;d npnegi.icar@gov.in

Sh. Rajneesh Jaryal Assistant Rajneesh.Jaryal@icar.gov.in

Jh jtuh’k tkj;ky lgk;d Rajneesh.Jaryal@icar.gov.in

Sh. Satinder Thakur Assistant satenderk.icar@gov.in

Jh lfrUnz Bkdqj lgk;d satenderk.icar@gov.in

Sh. Dharam Dass UDC dharam.icar@gov.in

Jh /keZ nkl ofj"B fyfid dharam.icar@gov.in

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

Jh nhi dqekj Bkdqj vk’kqfyfid xzsM & III deep.icar@gov.in

Smt. Shashi Poonam UDC shaship.icar@gov.in

Jherh ’kf’k iwue ofj"B fyfid shaship.icar@gov.in

Sh. Roshan Lal Negi LDC roshannegi.icar@gov.in

Jh jks’ku yky usxh dfu"B fyfid roshannegi.icar@gov.in

Sh. Sanjeev Sharma LDC sanjeevs.icar@gov.in

Jh latho ’kekZ dfu"B fyfid sanjeevs.icar@gov.in

Technical staff/rduhdh LVkQ

Sh. Sunil Verma Asstt. Chief Tech. Officer(Farm) sunilv.icar@gov.in

Jh lquhy oekZ lgk;d eq[; rduhdh vf/kdkjh ¼QkeZ½ sunilv.icar@gov.in

Smt. Reeta Bhatia Asstt. Chief Tech. Officer(Library) reeta30.icar@gov.in

Jherh jhVk HkkfV;k lgk;d eq[; rduhdh vf/kdkjh reeta30.icar@gov.in

¼iqLrdky;½

Smt. Shailja Verma Asstt. Chief Tech. Officer(Art) shailjav1.icar@gov.in

Jherh ’kSytk oekZ lgk;d eq[; rduhdh vf/kdkjh ¼vkVZ½ shailjav1.icar@gov.in
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Name Designation Email ID Official

uke inuke  bZ&esy vkbZMh

Sh. Gian Chand Tech. Officer(Boiler) gianchand1.icar@gov.in

Jh Kku pUn rduhdh vf/kdkjh ¼ckW;yj½ gianchand1.icar@gov.in

Sh. Dala Ram Tech. Officer(Vehicle T-5) dalalrm.icar@gov.in

Jh Mkyk jke rduhdh vf/kdkjh ¼ okgu Vh&5½ dalalrm.icar@gov.in

Sh. Ram Lal Sr. Tech. Asstt.(Driver) ramlal.icar@gov.in

Jh jke yky ofj"B rduhdh lgk;d ¼pkyd½ ramlal.icar@gov.in

Sh. Deepak Sharma Sr. Tech. Asstt.(Computer) depsun.icar@gov.in

Jh nhid ’kekZ ofj"B rduhdh lgk;d ¼dEI;wVj½ depsun.icar@gov.in

Sh. Guler Singh Rana Sr. Tech. Asstt. (Electric) gulerrana.icar@gov.in

Jh xqysj flag jk.kk ofj"B rduhdh lgk;d ¼bysfDVªd½ gulerrana.icar@gov.in

Sh. Ram Saroop Sr. Tech. Asstt.(Farm) ramsaroop.icar@gov.in

Jh jke Lo:i ofj"B rduhdh lgk;d ¼QkeZ½ ramsaroop.icar@gov.in

Sh. Jeet Ram Sr. Tech.Asstt.(Farm) jeetram.icar@gov.in

Jh thr jke ofj"B rduhdh lgk;d ¼QkeZ½ jeetram.icar@gov.in

Dr. Vrushali Pranjal Deshmukh Tech. Asstt. (Field/Farm) vrushali.Deshmukh@icar.gov.in

MkW- ozw’kkyh izkaty ns’keq[k rduhdh lgk;d ¼QhYM@QkeZ½ vrushali.Deshmukh@icar.gov.in

Sh. Raj Kumar Technician(Field/Farm)  rajkumar1.icar@gov.in

Jh jkt dqekj rduhf’k;u ¼QhYM@QkeZ½  rajkumar1.icar@gov.in

Skilled supporting Staff/dq’ky lgk;h LVkQ

Sh. Naresh Kumar SSS nareshkumar.icar@gov.in

Jh ujs’k dqekj dq’ky lgk;h LVkQ nareshkumar.icar@gov.in

Sh. Tej Ram SSS tejram.icar@gov.in

Jh rst jke dq’ky lgk;h LVkQ tejram.icar@gov.in

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

Jherh ehjk nsoh dq’ky lgk;h LVkQ meeradevi.icar@gov.in

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

Jh vthr dqekj dq’ky lgk;h LVkQ ajeetkumar.icar@gov.in

Sh. Vinay Sharma SSS vinaysharma.icar@gov.in

Jh fou; ’kekZ dq’ky lgk;h LVkQ vinaysharma.icar@gov.in
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Annexure - 2

STAFF NEWS

vuqca/k & 2
LVkQ lekpkj

Promotion

1. Dr. Anuradha Srivastava, Scientist (Food

Technology) promoted in the next higher

grade Level-11 w.e.f. 01.01.2018.

Annexure - 3

AWARDS AND RECOGNITIONS

vuqca/k & 3
iqjLdkj vkSj ekU;rk,¡

1. Dr. V.P. Sharma re-elected as

President of Mushroom Society of

India (MSI).

inksUufr

1- MkW- vuqjk/kk JhokLro] oSKkfud ¼[kk| izkS|ksfxdh½ dks
fnukad 01 tuojh] 2018 ls vxys mPprj xzsM ysoy&11
esa inksUur fd;k x;kA

1- MkW- oh-ih- ’kekZ dks e’k:e lkslk;Vh vkWQ
bafM;k ¼MSI½ dk v/;{k iqu% fuokZfpr fd;k
x;kA

2. Dr B.L.Attri got the Fellowship of

India Society of Horticultural

Research & Development (ISHRD)

for the year 2017 for outstanding

contribution in the field of

Horticulture in Hilly states in the

Progressive Horticulture Conclave-

2019 held at ICAR-CISH, Lucknow

w.e.f. 8-10 Dec., 2019.

3. Name of Dr B.L. Attri was included in Limca Book

of Records-2017 for having 865 flowers in a

single plant of marigold in Sept., 2019.

2- MkW- ch-,y- v=h dks Hkk—vuqi & dsUnzh;
miks".k ckxokuh laLFkku ¼ICAR - CISH½] y[kuÅ
esa fnukad 8&10 fnlEcj] 2019 dks vk;ksftr
izxfr’khy ckxokuh dkWuDyso&2019 esa ioZrh;
jkT;ksa esa ckxokuh ds {ks= esa mYys[kuh; ;ksxnku
ds fy, o"kZ 2017 gsrq bafM;u lkslk;Vh vkWQ
gkWVhZdYpjy fjlpZ ,aM MsoysiesUV ¼ISHRD½ dh
Qsyksf’ki iznku dh xbZA

3- MkW- ch-,y- v=h ds uke dks flrEcj] 2019 esa xsank ds 865
Qwyksa okys vdsys ikS/ks ds fy, fyEdk cqd vkWQ fjdkWMZ~l &
2017 esa ’kkfey fd;k x;kA
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4. Dr. Satish Kumar re-elected as Vice-

President of Mushroom Society of

India (MSI).

4- MkW- lrh’k dqekj dks e’k:e lkslk;Vh
vkWQ bafM;k ¼MSI½ dk mik/;{k iqu% fuokZfpr
fd;k x;kA

5. Dr. Shwet Kamal Secretary re-

elected as Secretary of Mushroom

Society of India (MSI).

5- MkW- ’osr dey dks e’k:e lkslk;Vh vkWQ
bafM;k ¼MSI½ dk lfpo iqu% fuokZfpr
fd;k x;kA

6- MkW- ;ksxs’k xkSre dks e’k:e lkslk;Vh
vkWQ bafM;k ¼MSI½ dk dks"kk/;{k iqu%
fuokZfpr fd;k x;kA

6. Dr. Yogesh Gautam re-elected as

Treasurer of Mushroom Society

of India (MSI).

7. Dr. Anil Kumar elected as Joint

Secretary of Mushroom Society of

India (MSI).

8. Dr. Anil Kumar nominated as member of

editorial board as “Subject Specialist Editor”

for Science for Agriculture and Allied Sector

(AGRIALLIS) Growing Seed- Dharmanagar,

North Tripura India.

7- MkW- vfuy dqekj dks e’k:e lkslk;Vh vkWQ
bafM;k ¼MSI½ dk la;qDr lfpo fuokZfpr
fd;k x;kA

8- MkW- vfuy dqekj dks lkbUl QkWj ,xzhdYpj ,aM ,ykWbM
lsDVj ¼AGRIALLIS½ xzksbax lhM & /keZuxj] mRrjh
f=iqjk] Hkkjr ds fy, **fo"k; fo’ks"kK lEiknd** ds :i
esa lEiknu e.My dk lnL; euksuhr fd;k x;kA
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Annexure - 4

FINANCIAL STATEMENT FOR THE FY 2019-20

vuqca/k & 4
foÙk o"kZ 2019&20 ds fy, foÙkh; fooj.k

Budget for the year 2019-20 (Rs. In lakhs)

o"kZ 2019&20 ds fy, ctV dh fLFkfr ¼:i;s yk[k esa½

S. No. Head of Accounts Allocation 2019-20 Exp. 2019-20

(in Lakhs) (in Lakhs)

Ø-la- ys[kk ’kh"kZ vkoaVu 2019&20 O;;  2019&20
¼yk[k :i;s½ ¼yk[k :i;s½

i Land/Hkwfe - -
ii Works/oDlZ 70.00 70.00
iii Equipment/midj.k 4.87 4.87
iv Information Technology/lwpuk izkS|ksfxdh 3.15 3.15
v Library/iqLrdky; 1.41 1.41
vi Furniture & Fixture/QuhZpj ,oa fQDlpj 0.50 0.50
vii Others (SCSP- Equipment)/vU; ¼SCSP- midj.k½ 6.00 6.00
viii Others (TSP-Equipment)/vU; ¼TSP-midj.k½ 5.00 5.00

Total Capital Assets/dqy iwathxr ifjlEifRr 90.93 90.93

Establishment Expenses/LFkkiuk izHkkj - -

i Establishment Charges/LFkkiuk izHkkj 466.50 466.50
ii Wages/etnwjh - -
iii O.T.A/le;ksifj HkRrk ¼O.T.A½ - -

Total Estt. Charges/dqy LFkkiuk izHkkj 466.50 466.50

II General Revenue/lkekU; jktLo

1 Pension & Other Retirement Benefits/isa'ku ,oa vU; lsokfuòfRr ykHk 17.00 16.90

2 TA Domestic/Transfer TA/;k=k HkRrk ?kjsyw@LFkkukUrj.k ;k=k HkRrk 12.00 12.00

3 Research & Operational Expenses/vuqla/kku ,oa vkWijs'kuy O;; 75.58 75.58

4 Administrative Expenses/iz'kklfud O;; 187.44 187.44

5 Misc. Expenses/fofo/k O;; 19.98 19.98

Total Revenue/dqy jktLo 312.00 311.92

NEH/iwoksZRrj ioZrh; ¼NEH½ 10.00 10.00
TSP/tutkrh; mi&;kstuk ¼TSP½ 10.00 10.00
SCSP/,llh ,lih 50.00 49.99

Grand Total: (Capital & Revenue)/lexz ;ksx : ¼iwath ,oa jktLo½ 472.93 472.84

Sl. No./Ø-la- Head of Account/ys[kk ’kh"kZ Allocation/vko aVu Expenditure/O;;

1 Budget 2019-20/ctV 2019&20 939.43 939.32

2 AICRP on Mushroom/vf[ky Hkkjrh; lefUor [kqEc 407.83 407.83
vuqla/kku ifj;kstuk

Target/y{; Actual Receipt/
okLrfod izkfIr

1 Revenue Generation 2019-20/jktLo l`tu 2019&20 116.55 117.58
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