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PREFACE

The National Research Centre for Mushroom was established in 1983 during the VIth five year

Plan under the auspices of the Indian Council of Agricultural Research with the objectives of

undertaking research on all aspects of mushrooms and also to impart training to the growers,

researchers and entrepreneurs. During the last two and half decades, the Centre has made significant

contributions in research and development of mushroom industry in the country. As a result the

production has increased many folds during this period. Keeping in view the significant contribution,

the Centre has been upgraded to Directorate from December, 2008. Initially the Centre worked

mainly on white button mushroom but now it is focusing more on diversification in mushroom

cultivation, devleloping high yielding strains and better mangement of pest and diseases as well as

on better post harvest mangement practices.

Collection of germplasm is one the most important activity of the Centre and during the year

National Mushroom Repository has been enriched by addition of 217 mushroom cultures. Wide

genetic varibilty among 41 strains of Pleurotus species collected from AICMIP Centres was observed.

While developing high yielding varieties, some single spore selections namely, CM-3 (SSI-16), CM-7

(SSI-6002) and CM-9 (SSI-4035) of Agaricus bisporus performed superiorly over U-3. One wild

collection (WC-21) was domesticated, which produced brown fruiting bodies at quite a high temperature

of 24-25°C.  In paddy straw mushroom, strain OE-210, OE-274, OE-55-08, BBH-1 and BBH-5 were

observed to be fast growing. Pinning was higher and earliest in strain, OE-272, followed by OE-274

and BBH-5. Pl-900 strain of Pleurotus florida gave 108.3% biological efficiency. The indoor method

of compost preparation was perfected and an average yield of 14.07 kg mushrooms per quintal

compost was obtained in forty days cropping period.

Survey of different farms in Haryana and Himachal Pradesh revealed the widespread incidence

of wet bubble, yellow mould, brown plaster mould, scarids, phorids and red pepper mite. In IPM

studies different plant materials were evaluated against Mycogone   perniciosa causing wet bubble

disease and few viz., Allium cepa, Trachyspermum ammi, Nigella sativa or Coriandrum sativum

caused 100% inhibition to the mycelial growth under in vitro conditions. Studies conducted on

status of carbendazim residues in processed and marketable mushrooms revealed that residue reduced

by 28.57% to 81.86% in different mushrooms by simple washing. Simple washing or boiling in water

for 10 minutes resulted in 31.57 to 87.57, 59.79 to 90.10% reduction in residue level of malathion

and decamethrin, respectively. Boiling was more effective in lowering residue of both the insecticides

than simple washing. At least three species were found to be associated with cobweb disease of

different cultivated mushrooms in India and Cladobotryum mycophilum is potential cause of cobweb

disease in Agaricus bisporus. C. asterophorum was found to be associated with different species of

oyster mushroom.

Studies conducted on the packing of paddy straw mushroom revealed that the quality of paddy

straw mushrooms stored in PP bags under open condition remained good up to 2 days irrespective

of the storage condition.

Centre has organised a total number of 13 training programmes.   One day Mushroom Mela was

organised on 10th September, 2008 as regular activity of the Centre. It was attended by about 550

farmers, farm women, mushroom growers, researchers, extension workers and enterpreneurs from

various States. During the Mushroom Mela, the Centre awarded ten progressive mushroom growers

for adopting innovative practices in mushroom cultivation on large scale and mobilizing other

farmers to adopt mushroom cultivation as source of income.



The Centre has developed infrastructure facility of Trainers Training Centre. The Centre has

been also provided with 180 KVA Generator Set and work of electrical Sub Station of 630 KVA has

been completed.

Mushrooms have enormous potential as source of both dietary protein and health enhancing

dietary supplements, and for the remediation of environmental pollution. Cosequently, worldwide

mushroom industries and international mushroom organizations aspire to advance the knowledge

of mushrooms and extend cultivation to include a wider range of climatic conditions than at present.

At present out of about 15000 recognised mushroom species, 200 have been domesticated. In our

country though we have introduced some new species for the cultivation but still major emphasis is

on white button mushroom. In button mushroom there is urgent need to develop short duration

varieties as well as modification of the production technology for quick harvest through nutrient

management.  Mushrooms like milky, oyster, paddy straw and shiitake need to be popularized.

The Centre is indebted to ICAR for financial support and Division of Horticulture for technical

guidance. The editorial committee members of this annual report deserve appreciation for their

sincere efforts in reflecting the significant achievements of the Centre.

(Manjit Singh)
Director
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jk"Vªh; [kqEc vuqla/kku dsUnz us o"kZ 2008 ds

nkSjku] Qly mUu;u] Qly mRiknu] Qly laj{k.k]

Qly iks"k.k ,oa mi;ksx] izlkj ,oa rduhdh gLrkarj.k]

f’k{kk ,oa izf’k{k.k rFkk izdk’ku eas tks miyfC/k;ka gkfly

dh gSa mudk lkjka’k ;gk¡ fn;k tk jgk gSA

Qly mUu;u

¼d½ tSo lEink dk laxzg.k

bl o"kZ dqy 217 uewus ,df=r fd;s x, ftuesa ls

192 iztkfr;ksa dh igpku thul Lrj rd dh xbZA ikbZ

xbZ iztkfr;ksa esa ,sesfuVk ã;wesful] ,sesfuVk gsehckik]

vkWdjsf’k;k bR;kfn izeq[k gSaA ,df=r [kqEcksa dh ckg;

lajpuk lacaf/kr xq.k/keksZa tSls ruk] fxYl] ikbyl] oksYOky

,U;wy] Liksj fizaV rFkk vU; lw{en’khZ; xq.kksa ds vk/kkj ij

O;k[;k dh xbZ gSA ,- g;wesful dh Vksih 6.5 ls 16 ls-

eh- pkSM+h Fkh] tks le; ds lkFk&lkFk ?kaVkdkj vkd‘fr ls

vis{kkd‘r de mÙky gksrh xbZA bldk jax e/; esa Hkwjk ¼6

ba- 7-6½ rFkk fdukjksa ij gYdk gksrk tkrk gSA Hkwjs larjh

ls ihyk Hkwjk ¼5 lh 4-6 lh 4½ ;g vDlj oksYok

vof’k"V jfgr vjksfxy rFkk [kkapsnkj gksrh gSA ;g 1.3

ls 5.5 ls-eh- yEch] fuodz] o;uksrd lQsn ls gYdk

rFkk 0.3-0.8 ls-eh- eksVk gksrk gSA ,- gsehckik dh mi

iztkfr vkWdjsf’k;k dk ikbYl 8-18 ls-eh- pkSM+k gksrk gS]

tks fd igys ?kaVkdkj ls v)Zzxksykdkj rFkk ckn esa mÙky

rFkk piVk gks tkrk gSA ;qok voLFkk esa ;g FkksM+k lk

ddqn ;qDr Hkwjs ihys ls gYdk Hkwjk ;g lwugjk Hkwjk ¼5 lh

6½ lwugjs Hkwjs ls ihyk Hkwjk ¼5 Mh 5.7½ o Hkwjk gks tkrk
gSA N= ij lk/kkj.kr;k oksYok vof’k"V vuqifLFkr gksrs
gSaA blds rV xqfydh; rFkk [kk¡psnkj gksrs gSaA budh

yEckbZ 1.2-4.5 ls-eh-] fuod] o;uksrd lQsn ls ihys
lQsn gksrs gSaA budh eksVkbZ 0.5-1.0 ls-eh- gksrh gSA
,- gsehckik dh miiztkfr gsehckik ds Qyudk; 7-

18.5 ls-eh- pkSM+s] Li"Vr;k ddqn ;qDr larjh ¼5 , 7½
xgjs larjh ¼6 , 8½ ls larjh yky ¼8 , 8½] xgjs ihys
ls ihys larjh ¼4, 8&, 7½ rFkk rVksa ij ihys larjh ¼5
, 8&, 7½ ls dzkse ihys rFkk [kkapsnkj gksrs gSaA

¼[k½ tSo lainkvksa dk pfj=&fp=.k

vf[ky Hkkjrh; lefUor e’k:e mUu;u ifj;kstuk
dsUnzksa ls ,df=r dh xbZ IywjksVl dh 41 iztkfr;ksa dk
vkj-,-ih-Mh- fo’ys"k.k 10 la;ksfxd izkbelZ dk iz;ksx
djds fd;k x;kA bu iztkfr;ksa esa baVªkQsflfQd fHkUurk
ikbZ xbZA bu iztkfr;ksa esa vkuqoaf’kd fHkUurk de FkhA ih-
QkWlhysV] ih- QyksfjMk] ih- lktksj dktw rFkk uhyh
vk;WLVj ih- vkLVsªVl ds vkj-,- ih-Mh- izkQkbZyksa ls
fof’k"V iztkfr cS.M izkIr fd, x,] tks ;g n’kkZrs gSa fd
IywjksVLk iztkfr;ka vkuqokaf’kd rkSj ij fcYdqy fHkUu gksrh
gSA lHkh thu lajpukvksa esa vkj-Vh-,l- {ks= dh yEckbZ
tsy ij yxHkx 690 FkhA ih- Mstkeksj rFkk ih- M;wl esa
nksuksa dks feykdj ;g 720 FkhA

¼x½ vkuqokaf’kd lq/kkj

,- ckbLiksjl dh 24 iztkfr;ka ftlesa Hkkjr ds
taxyksa ls ,df=r dqN taxyh iztkfr;ka Hkh ’kkfey gS] dk
ewY;kadu mudh mit {kerk tkuus ds fy, fd;kA vkj-
ch-Mh- fMtkbu esa y?kq fof/k }kjk rS;kj [kkn ds 10&10

fd-xzk- ds cSxksa esa ;g iz;ksx 8 ckj fd, x,A ,dy

chtk.kq lao/kZUk lh-,e- 3 ¼,l,l 1-16½] lh-,u- 7

¼,l,l 1-6002½ rFkk lh-,e- 9 ¼,l,l 1-4035½ us

dk;Z lkjka'k



Js"Brj mit nhA taxyksa ls ,df=r MCY;w 21 dk

mRIkknu fd;k x;k] ftlls fd 24-250 ls- rkieku ij

Hkwjs Qyudk; mRiUu gq,A vf[ky Hkkjrh; lefUor

e’k:e mUu;u ifj;kstuk dk;Z’kkyk ds nkSjku ,- ckbLiksjl

dh lkr iztkfr;ksa dh mRIkknu gsrq vuq’kalk dh xbZ FkhA

bu iztkfr;ksa dks vkj-ch-Mh- fMtkbu esa rS;kj dh xbZ

y?kq fof/k [kkn dh 10-10 fd- xzke ds cSxksa esa 8 ckj

mxkdj budk ewY;kadu fd;k x;kA lcls vf/kd iSnkokj

dze’k% lh-,e- 12¼19.78 fd-½] lh-,e- 15¼18.91

fd-½ rFkk lh-,e- 16¼18.11 fd-½ ls izkIr gqbZA ;g

iSnkokj 100 fd- xzke dEiksLV esa ls izkIr dh xbZA ;g

mit lkekU; pSd ,l&130 dh vis{kk vf/kd FkhA

lh- bafMdk dh 11 iztkfr;ksa esa ls ,dy chtk.kq izkIr

dj bUgsa dejs ds rkieku esa lajf{kr fd;k x;kA 35 ls

40 fnukas rd 280 lsaa- rkieku ij m"ekf;r djus ds

Ik’pkr bUgsa izfryksfer lw{en’khZ esa ns[kus ij dsoy dqN

gh thok.kq fn[kkbZ fn,A nqf/k;k [kqEc dh dqy 26 iztkfr;ksa

dks ikLpqjhd‘r xsgw¡ dh rwM+h ek/;e ij mxk;k x;kA buesa

ls 22 iztkfr;ksa esa vPNk dod tky QSyko ns[kk x;kA

dod tky Qsyko 15-18 fnuksa esa iw.kZ gqvkA vkbZ-vkbZ-

,p-vkj-&56 vks-bZ- 54] vks-b- 228 rFkk vks-b-

229 iztkfr;ksa esa dod tky QSyko cgqr de Fkk] rFkk

buesa Qyudk; 32-350 ls- rkieku ij Hkh ugha gqvkA

flrEcj&vDVwcj eghus ds ijh{k.k ds nkSjku 4 iztkfr;ksa

ftuesa dh ,d ubZ taxyh iztkfr Hkh ’kkfey gS] ls csgrj

mit izkIr dh xbZA

dSykslkboh bafMdk dh 24 iztkfr;ksa dh vkuqokaf’kd

lekurk o ekWfydqyj ifjoZru gsrq v/;;u fd;k x;kA

10 vkj-,-ih-Mh- ekjdZl dk mi;ksx fd;k x;kA vkj-

Vh-,l- vuqdzeksa ds ewY;kadu ls rFkk ,u-lh-ch-vkbZ-

MkVkcsl ls rqyuk djus ds Ik’pkr vks-bZ- 54 dh igpku

ih- QyksfjMk ds :Ik esa dh xbZA iw.kZ vkbZ-Vh-,l- iz{ks=ksa

ds vuqdzekad N% iztkfr;ksa esa ls izkIr fd, x,] ftuds

uke Fks% vks-b- 152] vks-b- 331] vks-b- 342] vks-b-

344] vks-b- 345 rFkk vks-b- 347A nks ,l-,u-ih-

dh Hkh igpku dh xbZA ¼,d ,l-,u-ih-vkbZ-Vh-,l- 1

esa rFkk vU; vkbZ-Vh-,l- nks iz{ks= esa½ dSykslkbch bafMdk

ds 15 iztkfr;ksa esa dzkseSVksxzkQl us nksuksa izkbelZ ds lkFk

fefJr f’k[kj fn[kk;sA

iqyky [kqEc dh dqy 7 iztkfr;ksa dks dEiksLV ek/;e

ij mxkdj mudh mit {kerk tkuus gsrq mi;ksx fd;k

x;kA  fyXukslsywykbZfVd ,Utkbe lfdz;rk esa ,DtksXywdkWust

o ,.MksXywdkWust dh mPpre lfdz;rk ch-ch-,l-vkj-

03 iztkfr esa ikbZ xbZ] ftldk vuqlj.k ,DtksXywdkWust ds

fy, ch-ch-,l-vkj- 02 rFkk ,.MksXywdkWust ds fy, ch-

ch-,p&1 us fd;kA ch- XywdkslkbMst dh mPpre lfdz;rk

ch-ch-,l-vkj- 02 iztkfr esa ikbZ xbZ] ftldk vuqlj.k

ch-ch-,p-&5 us fd;kA tkbZysust] ySDdst o ikWfyfQukWy

vkDLkhMst dh lfdz;rk lcls vf/kd dze’k% MCY;w MCY;

08] ch-ch-,p&5 rFkk ch-ch-,l-vkj- 03 iztkfr;ksa esa

FkhA buesa ls fdlh ,d iztkfr esa Hkh N% ,UtkbZeksa dh

mRd‘"V lfdz;rk ntZ ugha dh xbZ tcfd chch,lvkj 02

rFkk ch-ch-,l-vkj- 03 esa lHkh ,Utkbeksa dh vPNh

lfdz;rk ns[kh xbZA

IywjksVLk lktksj dktw dh 19 iztkfr;ksa esa f=T; o‘f}

nj esa O;kIkd fHkUurk ns[kh xbZA  [kqEc vuqla/kku funs’kky;

ds thu cSad ls ,df=r IywjksVl QyksfjMk dh 19

iztkfr;ksa dk ewY;kadu mudh mit {kerk tkuus ds fy,

fd;k x;kA ih 1-900 iztkfr esa Qyudk; ’kh?kz gqvk

rFkk blesa vf/kdre tSfod {kerk ¼108.3%½ ikbZ xbZA
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IywjksVLk dh ,d iztkfr ftldh igpku IywjksVl Mstkeksj

ds :Ik esa dh xbZ Fkh] dk mRiknu o"kZ 2008 ds nkSjku

fd;k x;kA

Qly mRIkknu

¼d½,sxsfjdl ckbLiksjl ds fy, vkbZ-,u-vkj-,- rFkk
,axyksa Mp fof/k;ksa dks feykdj vkarfjd [kkn rS;kj
dh xbZ

vo;oksa dks Bhd ls feyk;k x;k rFkk bUgsa nks fnuksa

rd fHkxks;k x;k] fQj bUgsa Qst&I ds dk;Z ds fy, cadj

esa LFkkukarfjr fd;kA Qst&I esa N% fnuksa ds vkaf’kd

[kehjhdj.k ds Ik’pkr iwjh [kkn dks ckgj fudkyk x;k

rFkk fQj bls Qst&II ds dk;Z ds fy, lwjax esa LFkkukarfjr

fd;k x;kA blds Ik’pkr dEIkksLV rS;kj djus ds fy,

ekudh; i)fr mi;ksx dh xbZA Qst&II dk dk;Z 7 fnuksa

esa iw.kZ gqvkA  dEiksLV esa xsgw¡ ds iqvky dk vuqikr 4.17

FkkA izfr fDoaVy [kkn esa ls vkSlru 14.7 fd-xzk- [kqEc

dh iSnkokj pkyhl fnuksa ds ijh{k.k ds nkSjku izkIr dhA

FkeksZQhfyd cSDVhfj;k tSls dh Vsyjksekblhl] MwiksVkbZ

islhyksekbZlhl osfj;ksVkbZ] fxyeukfy;k] g;wehdksyk]

LiksjksfVªde FkeksZfQys] FkeksZekbZfLkl] ysU;wfxukslhl] FkeksZlhl]

,;wjsufVdkl] g;wehdksyk QsldksVªk] g;wehdksyk xzsfl;k ds

8 fofHkUu vuqokaf’kd LVªsu] g;wehdksyk bUlksysUl ds 6

LVªsu rFkk lkbVsfyfM;e FkeksZQhfy;e ds 8 LVsªuksa dk

fujh{k.k mudk lsywyksl vod"kZ.k leFkZrk tkuus ds fy,

fd;k x;kA lHkh FkeksZQhfyd cSDVhfj;k rFkk muds

vkblksysVl esa lcls vf/kd lSywyksl dod"kZ.k dh {kerk

,p- xszfl;k esa gSA ,p- xzsfl;k ds ,p-th- 4 LVsªu esa

vf/kd lfdz;rk ns[kh xbZ] blds ckn esa ,p- ,ulksysul

¼,p-vkbZ- 2½ esa ns[kh xbZA bu 3 FkeksZQhfyd cSDVhfj;k

ds fofHkUu LVªsuksa esa fofHkUu izdkj dh lSywyksl dod"kZ.k

dh laHkkouk,a ns[kh xbZA LkHkh ijhf{kr cSDVhfj;k esa ls Vh-

MwiksuVh esa lcls [kjkc lSywyksl vod"kZ.k dh {kerk ns[kh

xbZA ,Utkbe mRIkknu ds fy, vuqdwyre d"kZ.k ifjfLFkfr;ksa

ls ;g Kkr gqvk fd ,l- FkeksZQhfy;e ,d l’kDr

lSywyksl vod"kZ.k djus okyk cSDVhfj;k gSA ,.MksXywdkWust

fdz;k ds nkSjku vuqdwyre ih- ,p- rFkk rkieku dze’k%

6.5 rFkk 450 ls- FkkA blh izdkj ,.MksXywdkWust fdz;k

ds nkSjku vuqdwyre ih-,p- rFkk rkieu dze’k% 5.5

rFkk 600 ls- FkkA rkieku dk v/;;u ;g crkrk gS fd

,l- FkeksZQhfyd 400 ls 600 ls- rkieku ij o‘f) dj

ldrs gSa rFkk lSywyksl mRiUu dj ldrs gSa] gkykafd

,.MksXywdkWust mRIkknu ds fy, vuqdwyre rkieku 600 ls-

rFkk ,.MksXywdkWust ds fy, 400 ls- rkieku lgh lkfcr

gqvkA [kkn cukus dh izfdz;k ds Qst I rFkk Qst&II esa

mPpre rkieku rFkk ih-,p- esa fHkUurk ykus ds fy,

,l- FkeksZQhfy;e dks ,d vPNs lsywyksl mRIkknd ds :Ik

esa ns[kk x;kA ek/;e esa ukbVªkstu feykus ls ,.Mks rFkk

,DlksXywdsUl mRIkknu ij fpfàr izHkko ns[kk x;kA

,.MksXywdkWust us iksVkf’k;e ukbVsªV lkanz.k dks 0.50 ls

1.0% rd izpwj ek=k esa lfdz; fd;kA ;wfj;k ls Hkh

leku ifj.kke izkIr fd, x,A veksfu;e DyksjkbM 0.50%

lkanz.k esa ,Utkbe mRiknu dks izsfjr djrk gSA ,Utkbe

fdz;k dks mPprj ,u- Lrj ij ;g iw.kZr;k jksd nsrk gSA

¼[k½ tSfod [kqEc mRIkknu

cVu [kqEc dh nloha tSfod Qly lQyrkiwoZd

mxkbZ xbZA [kqEc dfydk,a dsflax djus ds 13 fnu Ik’pkr

fn[kkbZ nh] tcfd igyh rqM+kbZ dsflax djus ds 18 fnuksa

Ik’pkr izkIr dh xbZA yEch vof/k }kjk rS;kj dh xbZ ,d

fDaoVy [kkn esa ls pkj lIrkgksa esa 10.13 fd-xzk- [kqEc



dh Qly izkIr dhA dqy [kqEc iSnkokj dh yxHkx 80%

igys nks lIrkg esa rFkk ckfd dh cPkh 20% vafre nks

lIrkgksa esa izkIr dh xbZA X;kgjosa ijh{k.k esa rhu lIrkgksa

esa ,d fDoaVy rS;kj [kkn esa ls 7.43 fd- xzke [kqEc dh

mit izkIr dh xbZA izFke nks lIrkgksa esa dqy [kqEc iSnkokj

dh yxHkx 85% Qly rFkk vafre ,d lIrkg esa ckfd

dh cph 15% iSnkokj izkIr dhA

¼x½ iqvky [kqEc

iqvky [kqEc ds leku dod tky Qsys gq, LVªsu

mi;ksx fd, x, rFkk lHkh us [kkn ds iks"kk/kkj dks leku

Lrj rd mifuosf’kr fd;kA lcls vf/kd dod tky

o‘f) LVsªu ch ch ,l vkj&03 rFkk vks-bZ-&55-08 esa

FkhA fofHkUu LVsªuksa esa ls LVsªu vks-bZ- 210] vks-bZ- 274]

vks-bZ- 55-08] ch-ch-,p-&01 rFkk ch-ch-,p- 5 esa

mifuos’ku ckfd nks LVsªuksa dh vis{kk tYnh rFkk csgrj

gqvkA vks-bZ- 272 esa dfydk,a lcls igys rFkk vf/kd

Fkh] blds ckn dfydk,a vks-b- 274 rFkk ch-ch-,p- 1

LVsªu esa fn[kkbZ nhaA [kqEc dh Qly dh igyh rqM+kbZ

11.25 fnuksa ckn vks-ba- 272] ch-ch-,p&1 rFkk ch-

ch-,p&5 LVsªuksa ls dhA igyh rqM+kbZ o dqy rqM+kbZ ds

nkSjku vf/kdre iSnkokj vks-bZ- 272 LVsªu esa ntZ dh xbZ

rFkk blds ckn ch-ch-,p-&1 rFkk ch-ch-,p- 5 esa ntZ

dh xbZA nwljs Qy’k ds nkSjku vf/kdre iSnkokj vks-b-

272 LVsªu esa ntZ dh xbZ rFkk blds ckn ch-ch-,p-&1

rFkk ch-ch-,p-&5 esa ntZ dh xbZA nwljs ¶y’k ds nkSjku

[kqEc dh vf/kdÙkj iSnkokj vks-b-&210 LVsªu esa rFkk ckn

esa ch-ch-,p-&5 LVsªu esa FkhA 100 fd-xzk- dEiksLV esa ls

[kqEc dfydkvksa dh la[;k ds vk/kkj ij FkksM+h fofHkUurk

FkhA lcls vf/kd la[;k ch-ch-,p-&5 rFkk blds ckn

vks-b- 210 esa ntZ dh xbZA Qyudk; dk vkSlru Hkkj

lcls vf/kd LVsªu vks-b-&274¼14.05 xzke½ rFkk rRi’pkr

vks-bZ-&272¼13.15 xzke½ LVsªuksa esa ik;k x;kA

¼?k½ fof’k"V [kqEcsa

y?kq fof/k }kjk rS;kj [kkn ij eSdzksysfi;ksVk izkslhjk

dk mRiknu iz;ksx yk;k x;kA dod tky QSyko 250 ls-

280 ls- rkieku ij 32 ls 37 fnukasa esa iw.kZ gqvkA

dsflax vkoj.k p<+kus ds 20-25 fnuksa ds ckn dfydk,a

fudyuh izkjEHk gqbZA dqN Qyudk; mRiUu gq,A

eSdzksysfi;ksVk izkslhjk dh vfrfjDr dksf’kdh; ,Utkbe

izksQkby ls ;s irk yxk fd blesa fyx&isjkvkDlkbMl

rFkk ysdst dh vPNh fdz;k gksrh gS] ek/;e esa xsgw¡ dk

pksdj feykus ls bl fdz;k esa c<+ksÙkjh gksrh gSA

nks o‘f) fu;ked th-,- rFkk dkbZusfVu ,xkslkbch

,xsfjVk ds mRiknu esa mYys[kuh; ;ksxnku ugha nsrs gSaA ;s

o‘f) fu;ked u rks mifuos’ku vof/k dks ?kVkrs gSa rFkk

u gh mRIkknu esa izpqj ek=k esa c<+ksrjh djrs gSaA

ysfVauk bMksMl xsgw¡ ds iqvky rFkk cqjkns nksuksa ij

vdsys ,oa feykus ij mifuosf’kr gksrs gSaA ;g mifuos’ku

ds fy, /kku iqvky ij ¼48 fnu½] xsgw¡ ds iqvky rFkk

cqjkns ¼50:50½ ij ¼58 fnu½ rFkk vdsys cqjkns ij ¼68

fnu½ dk le; ysrh gSA cqjkns ij vf/kdre iSnkokj

¼400 xzke] 1500 xzke ’kq"d iks"kk/kkj½ ntZ dh xbZ

tcfd xsgw¡ ds iqvky ij Qyudk; mRiUu ugha gq,A

Qly laj{k.k

EkbZdksxkWu ifuZfl;kslk rFkk ,- ckbLiksjl ds fo:)

ik=s rFkk thos ifjfLFkfr;ksa esa fofHkUu ikS/k inkFkksZa ds vdZ]

dqN rsy rFkk lkbZxksYM ds nks okf.kT; la:i.kksa dk

ewY;kadu fd;kA rktk vdksZa esa ls dod tky o‘f) esa
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VsxsVl bjsDVk vdZ ds dkj.k 27.34% vojks/k gqvk]

ftldk vuqlj.k ikFkZfu;e ,l-ih- ¼16.5%½ us fd;kA

’kq"d vdksZa esa ls fdlh Hkh ekeys esa o‘f) dk vojks/k ntZ

ugha fd;k x;kA ,YdksgkWfyd vdksZa esa ls lcls vf/kd

fujks/k dsuchl LVhok ¼Hkkx½ ¼32.91%½ ds dkj.k gqvk]

ftldk vuqlj.k dsfyLVkseksu ysafl;ksysVl ¼22.2%½ us

fd;kA

fofHkUu rsyksa esa ls ,e- ifuZfl;kslk ds dod tky esa

o‘f) dk 100% fujks/k ,sfy;e lhik ¼I;kt½ VsªdhLisjee]

ukbZtsyk LVhok rFkk dksfj,Maje lksfM;e ¼/kfu;k½ ds rsyksa

ds dkj.k gqvkA ,- ckbLiksjl ds dod tky o‘f) esa

100% fujks/k yglwu] vto;ku rFkk lkbxksYM ds rsy

ds dkj.k gqvkA dkcsZusfMfte mipkj ds ckn tSfod

ifjfLFkfr;ksa esa vf/kdre iSnkokj ntZ dh xbZ] ftldk

vuqlj.k uhe ds rsy rFkk xkMksZfu;k us fd;kA vf/kdre

la[;k esa jksxxzLr Qyudk; ,- lhik rsy ds ekeys esa ntZ

fd, ftldk vuqlj.k fjflul dkE;qful ¼,jaM½ ds rsy

us fd;kA

lalkf/kr rFkk cspus ;ksX; [kqEcksa esa dkcsZusfMte dk

vo’kksf"kr Lrj tkuus ds fy, v/;;u fd, x,A blls

;g Kkr gqvk fd fofHkUu [kqEcksa dh lk/kkj.k /kqykbZ ls

vo’ks"k 28.6% ls 81.9% rd de g, gSaA iksVkf’k;e

Mh- lYQkbV ¼ds-,e-,l-½ ls /kksuss ds ckn vo’ks"kksa ds

Lrj dk de g~kl gqvkA  [kqEcksa dh ,LdkfoZd vEy esa

/kqykbZ] nks fnuksa rd dejs ds rkieku ij Hk.Mkj.k] nks

fnuksa rd fQzt esa Hk.Mkj.k] HkV~Vh esa lq[kkus vkSj mckyus

;k idkus ij dkcsZUMsfte ds vo’kksf"kr Lrj esa dze’k%

13.1-60.9%] 10.1-8.2%] 35.7-80.5%] 1.2-

79.3% o 33.9-86.9% ds e/; gkfu gqbZA

fofHkUu lzksrksa ls ,df=r fd, x, [kqEc ds uewuksa dk

fo’ys"k.k fd;k x;k rFkk ik;k x;k fd yxHkx lHkh uewus

dkcsZUMsfte ls lanqf"kr Fks] ;gka rd dh tSfod rkSj ij

mxkbZ xbZ cVu [kqEc esa Hkh dkcsZUMsfte ds vo’ks"k Li"V

ek=k esa ik, x,A vf/kdre vo’ks"k lhek ¼,evkj,y½ 1

ihih,e gksrh gS] fdlh Hkh uewus esa dkscksZUMsfue dh blls

vf/kd ek=k ugha ikbZ xbZA fofHkUu o‘f) voLFkkvksa ds

nkSjku Qly ij dkcksZUMsfte dk fNM+dko fd;k x;k rks

dkcsZUMsfte vo’ks"kksa dk FkksM+k mPprj Lrj ¼0.345 ih-

ih-,e-½ ik;k x;kA

Hkki }kjk ikLpjhd‘r [kkn ij fu;af=r ifjfLFkfr;ksa

esa ’osr cVu [kqEc ,sxsfjdl ckbLiksjl ds LVsªu&II dks

mxk;k x;kA

Hkki }kjk ikLpjhd‘r [kkn ij fu;af=r ifjfLFkfr;ksa

esa ’osr cVu [kqEc ,sxsfjdl ckbLiksjl ds LVsªu&II dks

mxk;k x;kA blesa eSykfFk;kWu rFkk MsdkesFkjhu dhVuk’kdksa

dh n‘<+ ekStwnxh ikbZ xbZA igys iz;ksx esa dsflax ds le;

5 fofHkUu lkanz.kksa ij ,dy fNM+dko fd;k x;k rFkk

fNM+dko ds 14 fnuksa ds Ik’pkr th-,y-lh- Ik}fr }kjk

Qyudk;ksa ij vo’ks"k dh mifLFkfr dk vkdyu fd;k

x;kA eSykfFk;kWu ds vo’ks"k 0.32 ls 0.79 ih-ih-,e-

rFkk MsdkesFkfju ds vo’ks"k 0.26 ls 0.61 ih-ih-,e-

ds e/; ik, x,A tc bu nksuksa dhVuk’kdksa ds lkanz.k esa

c<+ksrjh dh xbZ rks vo’ks"k ds Lrj esa Hkh laxr o‘f) gqbZA

,d vU; iz;ksx esa tc ,d lIrkg ds vUrjky ds

nkSjku bu dhVuk’kdksa dk igyk] nwljk rFkk rhljk

fNM+dko fd;k x;k rks eSykfFk;kWu ds vo’ks"k dze’k%

0.46] 0.88 rFkk 0.95 ih-ih-,e- rFkk MsdkesFkkfju ds

vo’ks"k dze’k% 0.38] 1.04 rFkk 1.82 ih-ih-,e- FksA
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vo’ks"k dh mifLFkfr dks tkuus ds fy, fd, x, bu

mipkjksa ds ckn tc Qyudk; ls uewus ysdj mUgsa ikuh

esa 10 feuV rd /kks;k ;k mckyk x;k rks vo’ks"k ds

Lrjksa esa deh vkbZ] eSykfFk;kW esa 31.6 ls 87.6% e/;

o MsdkesFkfju esa 59.8 ls 90.1% ds e/; nksuksa dhVuk’kdksa

ds vo’ks"k dks de djus esa lk/kkj.k /kqykbZ dh vis{kk

mckyuk vf/kd izHkkoh ik;k x;kA LFkkuh; cktkj rFkk

[kqEc mRikndksa ls cVu [kqEc ds nl uewus ,df=r fd,

x,A bu uewuksa esa ls 60% uewuksa esa dhVuk’kd ik, x,A

U;wfD;ksVkbZM vuqdze dh rqyuk 5.8 ,l-vkj-vkj-,u-

,- thu dh lgk;rk ls 15 DysMkscksfVª;e ds 15 vkblksysV~l

dh igpku dhA ;s vkblksysV~Lk ,xsfjdl ckbLiksjl]

dSykslkbch bafMdk] IywjksV~l lktksj dktw] ih- lsfiMt]

ih- ¶yksfjMk rFkk  ih- vkLVsªVl ls ,df=r fd, x, Fks]

bUgsa rhu VSDlk&dysMkscksfVª;e MsaMªks;fMl] lh- ekbZdksfQy;e

o lh- ,DVªksQksje esa j[kk x;kA lh- MsaMªks;fMl ds

lao/kuksZa dh ekWfydqyj igpku djds mUgsa lh- ekbdksfQfy;e

rFkk lh- ,LVªksQksje esa iquvfHkfgr fd;k x;kA Hkkjr esa

mRikfnr fofHkUu [kqEcksa esa ls rhu ,slh uLysa ikbZ xbZ tks

fd dkcoSc jksx ls xzLr Fkh rFkk ;g ik;k x;k fd

,xsfjdl ckbLiksjl esa dkcoSc jksx dk izeq[k dkj.k lh-

ekbZdksfQfy;e gS u fd lh- MsªaMªksf;Ml tSlk fd igys

of.kZr fd;k tkrk FkkA f<axjh [kqEc dh fofHkUu uLyksa esa

dkcoSo jksx dk izeq[k dkj.k lh- ,LVªksQksje gS rFkk ;g

Hkh ik;k x;k fd bldk O;kid HkkSxksfyd forj.k gqvk gS

tks fd f<axjh mRiknu ds fy, laHkkO; [krjk gSA

U;wfD;ksVkbZM vuqdze dh rqyuk 5.8 ,l-vkj-,u-,-

thu dh lgk;rk ls CykLV] ,u-,l-ch-vkbZ-] lw-,l-,-

MsVk csfll rduhd iz;ksx dj gkbZiksekbZlsl ifuZfl;kslk

dh eksfydqyj igpku esa fHkUurk ¼90-91%½ ns[kh xbZ

rFkk bls ubZ thu la[;k b-;w- 380 317 dk uke fn;k

x;kA

dysMkschfVª;e vkbLkksysV~l dh vfrfjDr dksf’kdh;

,UtkbZe izksQkby ls Kkr gksrk gS fd cgqr ls vkblksysV~l

esa isDVhust dh lfdz;rk lcls vf/kd Fkh] mlds ckn

tkbZysust] lh&1 lsY;wyst vkSj lh-,Dl lsY;wyst vuqlj.k

djrs ik, x,A blh izdkj ofVZflfy;e vkblksyV dh

vfrfjDr dksf’kdh; ,UtkbZe izksQkby ls Kkr gqvk fd

blesa lcls vf/kd lfdz;rk isDVhuht dh Fkh] mlds ckn

dkbZfVuSl rFkk lh-,Dl lsYlwyst us bldk vuqlj.k

fd;kA

,xsfjdl ckbLiksjl rFkk okYosfj,yk okYosfl;k [kqEcksa

ls ,d= fd, x, thok.kqvksa ds 10 vkbZlksysV~l dk

ekSfydqyj pfj=&fp=.k 16 ,l-vkj- vkj-,u-,-thu

vk/kkfjr vkbZ-Vh-,l- vuqdze }kjk fd;k x;kA bu

vkjlksysVl dh vkj-,-ih-Mh- rduhd ij vk/kkfjr

Qkbyksa tSusfVd fo’ys"k.k bUgsa 5 QkbZykstsusfVd lewgksa esa

iznf’kZr djrk gSA

L;wMkeksukl ds 10 vkblksysV~l ds ikjLifjd

v/;;u ls ;g Kkr gqvk fd buesa ls 8 vkblksysVl us

QySeqfyuk osywfVIl dh o‘f) dk vojks/k fd;k tcfd

lHkh 10 vkblksysVl us oksYosfj,yk okYOksfl;k dh o‘f)

dk fHkUu lhekvksa rd vojks/k fd;kA QySeqfyuk osYkwfVIl

dh o‘f) esa lcls vf/kd vojks/k vkblksysV la-5 esa ns[kk

x;k] mlds ckn 6 rFkk 9 nksuksa esa ns[kk x;kA bu nksuksa

ds ifj.kkeLo:Ik 38.9% vojks/k gqvkA okYosfj,yk

okYosfl;k dh o‘f) esa vkblksyV 9 us 66.6% vojks/k

fd;k ftldk vuqlj.k vkblksysV 5 ¼61.1%½ rFkk

vkblksysV 6¼44.4%½ us fd;kA
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Qly iks"k.k ,oa mi;ksx

fnYyh {ks= ls ,d ubZ xsuksMjek ,df=r dh xbZ tks

fd lM+s gq, xqyeksgj ds isM+ ij mxh gqbZ FkhA th-

Y;wflfM;e }kjk 0.05% ,u esa mPpre ijvkWDlhMst

mRiUUk gqvk rFkk blds ckn 0.2% ,u esa mRiUu gqvkA

vU; mipkjksa esa ux.; lfdz;rk ns[kh xbZA

voLrj esa fyXuksykbZfVd ¼,e-,u-ijvkWDlhMst½ rFkk

lSY;wykbZfVd ¼,ukWXywdkWust½ ,UtkbZe ds mRIkknu xfr’khyrk

dk okLrfod mRiknu ifjLfFkfr;ksa esa ,l-,Q-,Q- ds

vUrxZr v/;;u fd;k x;kA ;|fi lSY;wyst dh vis{kk

ijvkWDlhMst fn[kkbZ fn, rFkk os f’k[kj ij tYnh igq¡p

x,A ijUrq blds ckn dksbZ fuf’pr izo‘fr ugha ns[kh tk

ldhA cps gq, pdz ds nkSjku iwjk le; nksuksa xfrfof/k;ksa

dks mPp Lrj ij cuk, j[kk x;k tc rd fd igyk

¶y’k [kRe ugha gks x;kA

xsUkksMjek Y;wlhfM;e ls ty esa ?kqyu’khy ,ydksgy

o v?kqyu’khy ikWyhlSDjkbM ds vdZ dh mit ’kq"d [kqEcksa

¼613 fd-xzk- izfr 100 xzke rktk ds cjkcj½ dh vis{kk

rktk [kqEcksa ¼832 fd-xzk-½ esa mPpre FkhA

eSi e’khu dk mi;ksx dj eksfMQkbZM ,VekWlQsfjd

iSdsftax ¼,e-,-ih-½ ij iz;ksx fd, x, ftlls ;g Kkr

gqvk fd 100 xst ds ih-ih- cSx esa Hk.Mkfjr [kqEc 4

fnuksa rd vPNh jgrh gSA iqvky [kqEc dh iSfdax ij

v/;;u fd;k blls ;g Kkr gqvk fd Hk.Mkj.k ifjfLFkfr;ksa

dks /;ku esa j[ks fcuk ;fn xq.koRrk iqvky [kqEc dk

Hk.Mkj.k [kqyh ifjfLFkfr;ksa esa ih-ih- cSx esa djsa rks ;g

2 fnuksa rd vPNh jgrh gSA

xsgw¡ ds iqvky] /kku ds iqvky rFkk cqjkns dks ikLpjhd‘r

djus gsrq ,d NksVs iksVsZcy ikLpqjkbZts’ku pSEcj dk

fMtkbUk rS;kj dj fodflr fd;k x;k] nksuks ghVj yxkus

ds ckn visf{kr ikLpqjkbZts’ku rkieku ¼75 ls 800

ls-½ 11 ?kaVksa esa izkIr fd;k x;kA tcfd ,d ghVj

iks"kk/kkj dk visf{kr ikLpqjkbts’ku rkieku izkIr djus esa

23 ?kaVs ysrk FkkA

rduhdh gLrkarj.k

dsUnz esa vizSy&ebZ] 2008 ds nkSjku ns’kh rduhdh&cVu

[kqEc ds fy, [kkn ds vkoj.k ds :Ik esa tyh gqbZ /kku dh

Hkwlh dks xkscj o feV~Vh ds lkFk fofHkUu vuqikrksa esa

feykdj cM+s iSekus ij iz;ksx fd, x,A ;g iz;ksx nslh

rduhd dks ij[kus o lq/kkjus gsrq fd, x,A dod tky

;qDr dEiksLV ij tyh gqbZ /kku dh Hkwlh ij vk/kkfjr

fofHkUu dsflax vkoj.kksa dks fcNk;k x;k rFkk dejsa dh

mRIkknu ifjfLFkfr;ksa dks cuk, j[kkA bu vkoj.kksa ds uke

gS% tyh gqbZ /kku dh Hkwlh + feV~Vh ¼1:1 oh@oh½] tyh

gqbZ /kku dh Hkwlh + feV~Vh + xkscj dh [kkn ¼1:1:1

oh@oh½]  tyh gqbZ /kku dh Hkwlh + xkscj dh [kkn  ¼2:1

oh@oh½] tyh gqbZ /kku dh Hkwlh + xkscj dh [kkn ¼1:2

oh@oh½]  ukfj;y dh eTtk + xkscj dh [kkn + tyh

gqbZ /kku dh Hkwlh ¼2:1:2 oh@oh½] tyh gqbZ /kku dh Hkwlh

+ LisUV dEiksLV dh oehZ dEiksLV ¼1:1 oh@oh½] rFkk

rhu fu;af=r mipkj &xkscj dh [kkn + ukfj;y dh

eTtk ¼4:6 oh@oh½] /kqyh rFkk jlk;u ls mipkfjr xkscj

dh [kkn + ukfj;y dh eTtk ¼4:6 oh@oh½] ch-vkj-

,p- + LisaV dEiksLV dh oehZ dEiksLV dks 1:1 dh nj

ls vkoj.k dks lq/kkjus gsrq oSdfYid feyk;k tkrk gSA bu
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mipkjksa esa ls tyh gqbZ /kku dh Hkwlh + feV~Vh ¼1:1

oh@oh½]  tyh gqbZ /kku dh Hkwlh + feV~Vh + xkscj dh

[kkn eV~Vh ¼1:1:1 oh@oh½] rFkk tyh gqbZ /kku dh Hkwlh

+ xkscj dh [kkn ¼2:1 oh@oh½] mipkjksa us fu;af=r

mipkjksa dh rqyuk esa vPNh mit nhA

o"kZ ds nkSjku funs’kky; us fdlkuksa] efgykvksa] m|fe;ksa]

vf/kdkfj;ksa rFkk vuqla/kkudÙkkvksa ds fy, dqy 13

izf’k{k.k dk;Zdze vk;ksftr fd,A izR;sd o"kZ dh Hkk¡fr bl

o"kZ Hkh 10 flrEcj] 2008 dks e’k:e esys dk vk;kstu

fd;k x;kA  esys dk mn~?kkVu Mk- jktho fcany] ekuuh;

LokLF;] vk;qosZn rFkk LokLF; f’k{kk ea=h] fgekpy izns’k

us fd;kA esys esa fofHkUu jkT;ksa tSls fd fgekpy izns’k

gfj;k.kk] iatkc] mRrj izns’k] egkjk"Vª] e/;izns’k] NRrhlx<+]

fcgkj] >kj[kaM] fnYyh] mRrjk[kaM] vklke] xqtjkr] dsjy]

dukZVd rFkk rfeyukMw ds yxHkx 550 fdlkuksa] efgykvksa]

[kqEc mRikndksa] vuqla/kkudRrkZvksa] foLrkj dk;Z&dRrkZvksa

rFkk O;kolkf;;ksa us Hkkx fy;kA  bl volj ij [kqEc dh

mUur mRiknu rduhfd;ksa rFkk vU; lacaf/kr igyqvksa ij

,d iznZ’kuh dk Hkh vk;kstu fd;k x;k] ftlesa fofHkUu

ljdkjh laLFkkvksa] Hkkjrh; d‘f"k vuqla/kku ifj"kn ds

LkaLFkku rFkk fo’ofo/kky;ksa] ljdkjh foRrh; laLFkkvksa]

[kkn rFkk Liku mRikndksa] [kqEc mRiknu fuekZrkvksa] cht

rFkk dhVuk’kd o jlk;fud inkFkksZa ds fuekZrk rFkk xSj

ljdkjh laLFkkvksa us viuh cgqewY; lwpukvksa] rduhfd;ksa

o mRiknksa dk izn’kZu fd;k rFkk viuh lsok,a e’k:e esyk

ds izfrHkkfx;ksa dks iznku dhA [kqEc mRikndksa dh leL;kvksa

ds lek/kku gsrq ,d fdlku xks"Bh dk Hkh vk;kstu fd;k

x;kA fdlkuksa rFkk [kqEc mRikndksa }kjk mxkbZ xbZ leL;kvksa

ds tckc fo’ks"kKksa }kjk dzec} rjhds ls fn, x,A

e’k:e esys ds nkSjku funs’kky; us nl izxfr’khy

[kqEc mRikndksa dks iqjLd‘r fd;kA bu fdlkuksa us cM+s

iSekus ij [kqEc mRiknu dh uohure rduhfd;ka viukbZ

rFkk vU; fdlkuksa dks [kqEc mRIkknu dks vk; ds lzksr ds

:Ik esa viukus ds fy, ,dtqV fd;kA

izdk’ku

o"kZ ds nkSjku funs’kky; ds oSKkfudksa }kjk 10 ’kks/k

Ik= jk"Vªh; o varjkZ"Vªh; tuZYl esa izdkf’kr fd, x,A

,d fdrkc] 3 v/;k;] 2 rduhdh cqysfVu o lkr

izpfyr ys[kksa dk Hkh izdk’ku gqvkA
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The achievements of the Centre during 2008

in area of Crop Improvement, Crop Production,

Crop Protection, Crop Nutrition and

Utilization, Transfer of Technology, Education

and Training and  Publications are summarized

here.

CROP IMPROVEMENT

(a) Germplasm Collection:  During the

year, 217 specimens of different wild

mushrooms were collected and out of them

192 were identified up to genus level.

These also included wild mushroom

specimens like Amanita hunanensis,

Amanita hemibapha subsp. ochracea,

Amanita hemibapha sub sp. hemibapha.

The details of morphological characters

especially related to pileus, volval

remmants, lamellae, stipe, volva, annule,

spore print and other microscopic

structures of these  Amanita species were

described.The pileus of A. hunanens was

6.5-16 cm wide, campanulate to

hemispherical at first then convex to

applanate with age, often with broad

umbo, brown (6E7-6) in centre, lighter

towards margin, brownish orange to pale

grey-brown (5C4-6C4), glabrous, often

without volval remnants; margin sulcate-

striate, striations 1.3-5.5 cm long,

decurved; context white to off white, 0.3-

0.8 cm thick. A. hemibapha sub sp.

ochracea had 8-18 cm wide pileus,

campanulate to hemispheric at first,

convex then flattened in age, slightly

umbonate, brownish yellow (5C6) to light

brown or golden brown to yellowish brown

(5D5-7), brown (6D8) in younger stage,

volval remnants usually absent on pileus;

margin tuberculate-striate, striations 1.2-

4.5 cm long, decurved; context white to

yellowish white below cuticle, 0.5-1.0 cm

thick. The fruit bodies of A. hemibapha

subsp. hemibapha were 7-18.5 cm wide,

distinctly umbonate, orange (5A7) at

umbo, deep orange (6A8) to orange red

(8A8) outwards, deep yellow to yellowish

orange (4A8-A7) to chrome yellow (5A8-

A7) towards margin; margin sulcate-

striate.

(b) Germ plasm Characterization: RAPD

analysis using 10 random primers

revealed wide interspecific variation

among 41 strains of Pleurotus species

collected from AICMIP Centres . However,

within species genetic variation was low.

Species-specific unique bands were

obtained in number of RAPD profiles of P.

fossulatus, P. florida, P. sajor-caju and blue

oyster P. ostreatus, indicating that

Pleurotus species are genetically quite

divergent. The length of ITS region was

approximately 690 bases on the gel in all

genotypes except in P. djamor and P. eous

(720 bases in both).

(c) Genetic Improvement: Twenty-four

strains of A. bisporus including some of

the wild collections from India were

evaluated for their yield potential with 8

replications each consisting of 10 kg short

method compost in RBD design. Single

spore selections CM-3 (SSI-16), CM-7 (SSI-

6002) and CM-9 (SSI-4035) performed

superiorly over the control U-3. Wild

collection WC-21 was domesticated, which

produced brown fruiting bodies at 24-25°C.

Seven strains of A. bisporus, as

recommended by AICMIP workshop, were

evaluated in RBD design with 8

replications each consisting of 10 kg short

method compost. Three strains namely

CM-12, CM-15 and CM-16 with 19.78,

18.91 and 18.11 kg mushrooms/100 kg

compost, respectively, were the higher

mushroom yielder than the standard

check S-130.

Spore prints from 11 strains of C. indica

were obtained and preserved at room
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temperature. Only few germlings were observed

under inverted microscope after 35-40 days

incubation at 28°C. A total of 26 strains of milky

mushroom were spawned in pasteurized wheat

straw substrate. Good to excellent spawn run

was observed in 22 strains and it took 15-18

days for complete spawn-run. However, in

strains IIHR-56, OE-54, OE-228 and OE-229

the spawn run was very slow and these did not

fructify at 32-35°C. Four strains including one

newly domesticated wild strain yielded

superiorly during September-October, trial.

Molecular variation and genetic identities

were studied among 24 germplasm strains of

C. indica using 10 RAPD markers and by

amplification of 5.8S rRNA gene along with ITS

regions. ITS sequence analysis revealed the

identity of OE-54 as P. florida after comparison

with NCBI database. Complete ITS region

sequences were obtained only in six strains

namely OE-152, OE-331, OE-342, OE-344, OE-

345 and OE-347 wherein two SNPs (one SNP

in ITS1 and another in ITS2 region) were

identified. While in 15 strains of C. indica the

chromatographs showed mixed peaks with both

the primers.

In paddy straw mushroom a total of 7

different strains were evaluated for their yield

potential on composted substrate. In

lignocellulolytic enzyme activity profile, the

highest activity of exoglucanase and

endoglucanase was recorded in strain, BBSR-

03, followed by strain BBSR-02 for

exoglucanase and BBH-1 for endoglucanase.

The highest activity of β-glucosidase was in

strain BBSR-02, followed by BBH-5. The

activity of xylanase, laccase and polyphenol

oxidase were highest in strain WW-08, BBH-5

and BBSR-03, respectively. No single strain was

recorded to have superior activity of all the six

enzymes, while strains BBSR-02 and BBSR-03

were recorded to have good activity of the entire

enzymes.

Large variation in the radial growth rate

among 19 Pleurotus sajor- caju strains was

observed. Nineteen strains of Pleurotus florida

collected from Gene Bank of NRCM, Solan were

evaluated for their yield and morphological

characterization on pasteurized  wheat straw

during winter months. Strain Pl-900 gave

earliest fruiting and the highest biological

efficiency (108.3%). A Pleurotus species

tentatively identified as Pleurotus djamor was

cultivated during 2008.

CROP PRODUCTION

(a) Preparation of  indoor compost by

using combination of INRA and Anglo

Dutch methods for Agaricus bisporus: The

ingredients were thoroughly mixed and wetted

for two days before their transfer to bunker for

phase-I operation. After 6 days of partial

fermentation in phase-I, entire compost mass

was taken out and transferred to tunnel for

usual phase-II operations. Standard methodology

was employed thereafter for compost

production. Phase II operation was completed

in 7 days. Wheat straw to compost ratio was

4.17.  An average yield of 14.07 kg mushrooms

per quintal compost was obtained from the trial

in forty days of cropping.

Thermophilic fungi viz. Talaromyces

dupontii, Paeciliomyces variotii, Gilmannalia,

Humicola, Sporotrichum thermophile,

Thermomyces lanuginosus, Thermoascus

aurantiacus, Humicola fascoatra, 8 strains of

Humicola grisea, 6 strains of Humicola insolens

and 8 strains of Scytalidium thermophilum were

screened to asses their cellulose degradation

potential in vitro. Among all the thermophilic

fungi and their isolates, H. gresea possess the

highest cellulose degrading ability. HG-4 strain

of H. grisea showed the highest activity

followed by ST- 7 (S. thermophilum) and then

H. insolens (HI- 2). Different strains of these 3

thermophilic fungi possess different cellulose
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degrading potential. T. dupontii showed poor

cellulose degrading ability among all the test

fungi. Optimization of cultural conditions for

enzyme production revealed that S.

thermophilum is a potent cellulose degrader.

The pH and temperature optima for

endoglucanase activity were 6.5 and 45°C,

respectively. Similarly, pH and temperature

optima for exoglucanase activity were 5.5 and

45°C, respectively.  Temperature studies

indicated that S. thermophilum can grow and

produce cellulases at 40°C to 60°C, however, 60°C

proved to be optimum for exoglucanase

production and 45 °C for endoglucanase. It was

also revealed that S. thermopilum is a good

cellulase producer at varying pH and higher

temperature normally obtained during phase I

and phase II of composting. Addition of nitrogen

in the medium had marked effect on the

production of endo and exo-glucanase. Endo

glucanase was stimulated considerably at 0.50-

1.0% potassium nitrate concentration. Similar

results were obtained with urea. Ammonium

chloride  also induces the enzyme production

at 0.50% N concentration, however it completely

suppressed the enzyme activity at higher N

level.

(b) Organic mushroom production: Tenth

organic crop of button mushroom was raised

successfully. Pinheads appeared after 13th day

of casing, while first harvest (days post-casing)

was achieved after 18 days. The 4 weeks of

cropping yielded 10.13 kg mushroom / quintal

of finished compost prepared by long method .

Nearly 80% of the total mushroom yield was

achieved in the first two weeks while rest 20%

yield was achieved in the last two weeks.  In

the 11th trial 3 weeks of cropping yielded 7.43

kg mushroom / quintal of finished compost. The

first 2 weeks yielded 85% of the total mushroom

yield, while the later 1 week yielded rest 15% of

the total mushroom yield.

(c) Paddy straw mushroom:The strains

showing mycelial growth typical of paddy straw

mushroom were used and all colonized the

composted substrate almost at same level.

However, mycelial density was higher in strains,

BBSR-03 and OE-55-08. Among different

strains, strain OE-210, OE-274, OE-55-08,

BBH-1 and BBH-5 colonized earlier and better

than other two strains. However, pinning was

higher and earliest in strain, OE-272, followed

by OE-274 and BBH-5. Earliest mushroom

harvest was in 11.25 days in strains, OE-272,

BBH-1 and BBH-5. The highest mushroom yield

during first flush as well as total was recorded

in strain, OE-274, followed by strain, BBH-1.

In second flush the highest mushroom yield

was in strain, OE-210, followed by BBH-5.

Trend with respect to number of fruiting bodies

from 100 kg compost was bit different and the

highest number was recorded in strain, BBH-5,

followed by OE-210. Average fruiting body

weight was the highest in strain, OE-274

(14.05g), followed by OE-272 (13.15g).

(d) Speciality mushrooms: Cultivation trial

on Macrolepiota procera was undertaken on

short method compost. The spawn run was

completed in 32-37 days at 25-28oC. The

primordia initiated after 20-25 days after the

application of casing layer. Few fruit bodies were

produced. Extracellular enzyme profile of

Macrolepiota procera showed that it has good

activity of lig-peroxidase and laccase which

further increased by supplementing the medium

with wheat bran.

Two growth regulators GA and kinetin

significantly enhanced the production of

Agrocybe aegerita. These growth regulators did

not considerably reduce the colonization period

but significantly resulted in enhancement in the

production.

Lentinula edodes  colonized  both wheat

straw and saw dust alone or in combination and

it took shortest time (48 days) on wheat straw

followed by 58 days on wheat straw + saw dust

(50:50) and saw dust alone(68 days). The
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maximum yield (400g / 500g dry substrate) was

recorded on saw dust alone whereas no fruit

bodies were produced on wheat straw alone.

CROP PROTECTION

Various plant material extracts, certain oils

and two commercial formulation of neem and

SAI GOLD were evaluated against Mycogone

perniciosa and A. bisporus under in-vitro and

in-vivo conditions.  Among fresh extracts ,

Tegetes  erecta extract caused 27.34% inhibition

of mycelial growth followed by Parthenium  sp.

( 16.5%). Among dry extracts no inhibition was

recorded in any case. Among the alcoholic

extracts Cannabis  sativa caused maximum

(32.9%) inhibition followed by Callistomon

lanceolatus ( 22.2%).

Among different oils, Allium  cepa,

Trachyspermum ammi, Nigella sativa and

Coriandrum sativum caused 100% inhibition of

mycelial growth of M. perniciosa  whereas garlic

oil, ajwain oil, sai gold caused 100% inhibition

of mycelial growth of A. bisporus.Under in-vivo

conditions the maximum yield was recorded in

case of carbendazim treatment followed by neem

oil and Gardenia sp. Maximum number of

diseased fruit bodies were recorded in case of

oil of A. cepa  followed by extracts of Ricinus

cumminis.

Studies conducted on status of carbendazim

residues in processed and marketable

mushrooms revealed that residue reduced to

28.6% to 81.9% in different mushrooms by

simple washing, however, washing with

potassium disulphite ( KMS) comparatively

resulted in less decrease in residue levels.

Corresponding losses due to washing with

ascorbic acid, storing at room temperature for

two days, storing in refrigerator for two days,

oven drying and boiling or cooking  of samples

ranged from 13.1-60.9%, 10.1-8.2%, 35.7-80.5%,

1.2-79.3% and 33.9-86.9%,respectively.

Analysis of mushroom samples collected

from different sources revealed that almost all

the samples were contaminated with

carbendazim. Residues of carbendazim were

detected in appreciable quantities even on

organically grown button mushroom. However,

none of the samples contained total

carbendazim residue above maximum residue

limit (MRL) of 1 ppm.When repeated sprays of

carbendazim were given during different

growth stages of the crop, slightly higher level

of  carbendazim residue (0.345ppm) was

detected.

Persistence of malathion and decamethrin

was estimated in white button mushroom,

Agaricus bisporus, Strain S-11 grown on steam

pasteurized compost under controlled

conditions. In the first experiment single spray

of these insecticides at 5 different

concentrations were given at the time of casing

and residue in fruit bodies after 14 days of spray

estimated by GLC method. The residue of

malathion varied from 0.32 to 0.79 ppm and of

decamethrin from 0.26 to 0.61 ppm. With the

increase in concentration of both the

insecticides there was corresponding increase

in the residue levels.

In another experiment where single, double

and three sprays of these insecticides were given

at weekly intervals, the residue of malathion

was 0.46, 0.88 and 0.95 ppm and that of

decamethrin was 0.38, 1.04 and 1.82ppm,

respectively.

Overall reduction in the residue levels

ranged from 31.6 to 87.6% in malathion and 59.8

to 90.1% in decamethrin when fruit body

samples from all these treatments were washed

or boiled in water for 10 minutes. Boiling was

more effective in lowering residue of both the

insecticides than simple washing. Out of ten

button mushroom samples collected from local

market and mushroom growers the insecticides

were detected in 60% of the samples.
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The nucleotide sequence comparisons of 5.8S

rRNA identified 15 Cladobotryum  isolates,

isolated from Agaricus bisporus, Calocybe

indica and Pleurotus sajor-caju, P. sapidus, P.

florida and P. ostreatus, into three taxa viz.,

Cladobotryum  dendroides , C. mycophilum  and

C. asterophorum. In the light of molecular

identification the cultures of C.  dendroides

were redesignated as C. mycophilum and C.

asterophorum. At least three species were found

to be associated with cobweb disease of different

cultivated mushrooms in India and C.

mycophilum is potential cause of cobweb disease

in A. bisporus and not C. dendroides as

described earlier. C. asterophorum was found

to be associated with different species of oyster

mushrooms and suggests wide geographical

distribution and is a potential threat to

Pleurotus cultivation.

The nucleotide sequence comparisons of 5.8S

rRNA gene of Hypomyces  perniciosus using

BLAST, NCBI, USA databases showed distinct

molecular identities (90-91%) with other

mushroom pathogen and have been assigned

new Gen accession number EU 380317.

Extracellular enzyme profile of

Cladobotryum isolates revealed that most of the

isolates have the highest activity of pectinase

followed by xylanase, C
1
 cellulase and Cx

cellulase. Similarly extracellular enzyme profile

of Verticillium isolate revealed  the highest

activity of pectinase follwed by chitinase and

Cx cellulase.

Molecular characterization of 10 isolates of

bacteria collected from A. bisporus and

Volvariella volvacea, undertaken by ITS

sequencing of 165 rRNA gene and subsequent

phylogenetic analysis using RAPD technique

exhibited 5 phylogenetic groups.

Interaction studies revealed that out of ten

isolates of Pseudomonas, 8 isolates inhibited

the growth of Flammulina velutipes whereas

all the ten isolates inhibited the growth of V.

volvacea to varying extent. However, the

maximum (50%) inhibition was noticed with

isolate number V in case of F.velutipes followed

by VI and IX both resulting in 38.9% inhibition.

In  V volvacea isolate IX inhibited the growth

upto 66.6% followed by isolate V (61.1%) and

isolate VI (44.4%).

CROP NUTRITION AND UTILIZATION

The highest Mn Peroxidase was produced

by Genoderma lucidum in 0.05% N followed by

0.2%N. Negligible activities were noticed in

other treatments.

Dynamics of lignolytic ( Mn peroxidases)

and cellulolytic ( enoglucanase) enzyme

production in the substrate under actual

growing conditions was studied under the SSF.

Though peroxidases appeared and peaked

earlier than cellulase but no definite trend

could be observed there after. Very high levels

of both the activities were maintained

throughout the rest of the cycle till the first

flush was over.

The yield of water soluble—alcohol

insoluble polysaccharides extract from G.

lucidum was higher from the fresh (832 mg)

than from dried (631 mg per 100 g fresh eq.)

Experiments conducted on the modified

atmospheric packaging (MAP) using the MAP

machine revealed that mushroom stored in 100

gauge PP bags remained good up to 4 days.

Studies conducted on the packing of paddy

straw mushroom revealed that the quality

paddy straw mushrooms stored in PP bags of

open condition remained  good up to 2 days

irrespective of the storage condition.

A mini portable pasteurization chamber was

designed and developed for the pasteurization

of wheat straw, paddy straw and sawdust. When

both the heaters were switched on, the required

pasteurization temperature of 75-80°C was
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achieved in 11 hours and the single heater took

23 hours to achieve the required pasteurization

temperature of the substrate.

TRANSFER OF TECHNOLOGY

A large scale trial was laid out to verify and

refine ITK about use of burnt rice husk mixed

with F.Y.M. and soil in different ratio as casing

material in button mushroom during the

months April – May, 2008 at the Centre. The

burnt rice husk based different casing

formulations namely burnt rice husk+soil

(1:1v/v), burnt rice husk +soil + FYM (1:1:1v/

v), burnt rice husk + FYM (2:1v/v), burnt rice

husk+FYM (1:2 v/v), burnt rice husk+FYM (1:1

v/v), coir pith + FYM + burnt rice husk (2:1:2

v/v) , burnt rice husk + vermicompost of spent

compost (1:1 v/v),  and  three control treatments-

FYM + coir pith (4:6 v/v) leached and chemically

treated, FYM + coir pith (4:6 v/v) unleached and

chemically treated, and FYM + coir pith (4:6 v/

v) leached and pasteurized were applied on

spawn run compost and cropping conditions

were maintained in the rooms. BRH +

vermicompost of spent compost in 1:1 ratio has

been added as alternate to refine the

formulations. Out of these treatments, burnt

rice husk + soil (1:1v/v), burnt rice husk + soil

+ FYM (1:1:1v/v) and burnt rice husk + FYM

(2:1v/v) treatments have given good yield as

compared to control treatment.

The Centre has organised a total number of

13 training programmes for farmers, farm

women, entrepreneurs, officers & reseachers.

One day Mushroom Mela was organised on

10th September, 2008 as regular activity of the

Centre. It was inaugurated by Dr.Rajeev Bindal,

Hon’ble Minister of Health, Ayurveda and

Health Education, Himachal Pradesh. It was

attended by about 550 farmers, farm women,

mushroom growers, researchers, extension

workers and businessmen from various States

viz; Himachal Pradesh, Haryana, Punjab, Uttar

Pradesh, Maharashtra, Madhya Pradesh,

Chattishgarh, Bihar, Jharkhand, Delhi,

Uttrakhand, Assam, Gujrat, Kerala, Karnataka

and  Tamil Nadu.  An exhibition on improved

mushroom cultivation technologies and other

related aspects was organised in which various

Government Organization, ICAR Institutes/

University, Government financial organisation,

compost and spawn producers, mushroom

product manufacturer, seed and pesticides and

chemicals producers and NGOs displayed their

valuable information/technologies/products

and provided their services to the participants

of Mushroom Mela.

A  Kisan Goshthi was also held to answer

the problems in mushroom cultivation faced by

mushroom growers. The problems raised by

farmers and mushroom growers were replied

by experts in a very systematic manner.

During the Mushroom Mela, the Centre

awarded 10 progressive mushroom growers for

adopting innovative practices in mushroom

cultivation on large scale and mobilizing other

farmers to adopt mushroom cultivation as

source of income.

PUBLICATIONS

During the year, the scientists of the DMR

have published 10 research papers in referreed

national and international journals, 1 book, 3

book chapters, 2 technical bulletins and 7

popular articles.
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The world trade of mushrooms is increasing

day by day due to their demand particularly in

Europe, USA and Canada. Total annual trade

of medicinal and edible mushrooms is about US

$ 50 billion. India’s share in International

market is very low and mainly button and morel

mushroom are marketed. India has vast

potential for mushroom production due to the

availability of agro wastes in abundance,

diversified agro climate and cheap manpower.

India produces about 600 million tones of agro

wastes per annum which includes about 130

million tones of wheat straw, 85 million tonnes

of paddy straw, 186 million tonnes of sugarcane

bagasse, 30 million tonnes of maize straw, 36.24

million tones of millet straw, 13.14 million tones

of pulses straw, 25.58 million tonnes of oilseeds

waste, 16.19 million tonnes of cotton waste and

rest from coconut, jute and other crops. Besides

this good quantity of waste is available from

agro industries and poultry which can also be

utilized for mushroom production. If we utilize

even 1% of the agro waste India can produce

about 3.0 million tones of mushroom per

annum, million tonnes of spent mushroom

substrate (SMS) and employment to millions.

SMS has its own unique traits suitable to

be utilized as organic manure, adsorbs the

organic and inorganic pollutants and harbours

diverse category of microbes having capabilities

of biological break down of the organic

xenobiotic compounds. It is also used as

substrate for biogas (energy) generation,  has

several potentials and multiple benefits, such

as possibility to utilize feed stocks  of high

moisture contents, ability to be scaled to suit

family  as well  as community needs, effluent

being a good source of  manure which  can

replace chemical fertilizers, and can  give

indirect economic benefits to the users.

National Research Centre for Mushroom is

located in Chambaghat, Solan, the mushroom

city of India. There is no regional station of

the Centre but for the multi-locational testing

of technology under varied agro-climatic

conditions, an All India Coordinated Mushroom

Improvement Project (AICMIP) has been

sanctioned and established with its

Headquarter at National Research Centre for

Mushroom, Solan (HP).  The Director of NRC

for Mushroom, Solan (HP) also functions as the

Project Co-ordinator of the project. Presently,

coordinating Centres of AICMIP are located at

Ludhiana (Punjab), Pantnagar (UP), Coimbatore

(Tamil Nadu) Pune (Maharashtra), Raipur

(MP) Faizabad (UP), Udaipur (Rajasthan),

Thrissur (Kerala), Shillong (Meghalya), Ranchi

(Jharkhand) and Nauni, Solan (HP) – as Co-

operating Centre.

Achievements

During the year 217 mushroom cultures

were depostited in the National Mushroom

Repository of the Centre. While studing the

genetic variability among 41 strains of

Pleurotus species collected from AICMIP

Centres wide DNA variation was observed

using 10 random primers.  Some single spores

namely, CM-3 (SSI-16), CM-7 (SSI-6002) and

CM-9 (SSI-4035) of Agaricus bisporus were

observed to be higher yielder than U-3.  One

high temperature requiring wild collection WC-

21 was domesticated, which produced brown

fruiting bodies at 24-25°C.  Among different

strains of paddy straw mushroom, strain OE-

210, OE-274, OE-55-08, BBH-1 and BBH-5 were

observed to be fast growing. OE-274 gave the

highest mushroom yield followed by strain,

BBH-1. In comparative growth rate studies

large variation in the radial growth rate among
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19 Pleurotus sajor- caju strains was observed.

In Pleurotus florida strain Pl-900 gave the

highest biological efficiency (108.3%) among the

nineteen evaluated for their yield potential.

An average yield of 14.07 kg mushrooms per

quintal compost was obtained in forty days

cropping on the compost prepared by indoor

composting using combination of INRA and

Anglo Dutch methods.Wheras 7.43 kg -10.13 kg

mushrooms/100kg of finished compost were

harvested in 4 weeks cropping period in the two

experiments on organic mushroom farming.

Among the different substrates evaluated for

the production of Lentinula edodes, saw dust

proved to be the best.

Severe incidence of scarids, phorids and red

pepper mite, Pygmephorus sellnicki was

recorded in most of the farms surveyed during

the year. Among the different plant products

evaluated against Mycogone perniciosa, oils of

A.cepa, Trachyspermum ammi, Nigella sativa

or Coriandrum sativum caused 100% inhibition

to the mycelial growth under in vitro

conditions. Studies conducted on the effect of

processing on the residue levels revealed that

carbendazim residue reduced to 28.57% to

81.86% by simple washing. Washing or boiling

of mushrooms in water for 10 minutes, resulted

in  reduction of residue levels from 31.57 to

87.57% in malathion and 59.79 to 90.10% in

decamethrin. Boiling was more effective in

lowering the residue of both the insecticides

than simple washing.

At least three species were found to be

associated with cobweb disease of different

cultivated mushrooms in India and C.

mycophilum is potential cause of cobweb disease

in Agaricus bisporus. Interaction studies

revealed that out of ten isolates of

Pseudomonas, 8 isolates inhibited the growth

of Flammulina velutipes whereas all the ten

isolates inhibited the growth of Volvariella

volvacea to varying extent.

Studies conducted on the packing of paddy

straw mushroom revealed that paddy straw

mushrooms stored in PP bags in open condition

remained good up to 2 days irrespective of the

storage condition. A mini portable

pasteurization chamber was designed and

developed for the pasteurization of wheat straw,

paddy straw and sawdust.

During the year the Centre organised 13

training programmes for farmers, farmwomen,

entrepreneurs & reseachers. One day

Mushroom Mela was organised on 10 th

September, 2008 which was attended by about

550 farmers, farm women, mushroom growers,

researchers, extension workers and

businessmen from various States. The Centre

awarded ten progressive mushroom growers for

adopting innovative practices in mushroom

cultivation during the Mushroom Mela. Kisan

Goshthi was also held to answer the problems

in mushroom cultivation faced by mushroom

growers.

Staff and Finance

The Centre has a sanctioned strength of 18

scientists + 1 Director, 14 Technical, 16

administrative and 11 supporting staff. The

staff in position on 31.12.2008 was 10 scientists,

14 technical, and 16 administrative and 9

supporting staff. The annual budget of the

Centre for the year 2008-2009 was Rs.200.00

Lakh (Plan) and Rs. 220 Lakh (Non Plan). The

centre earned Rs.9.70 Lakhs as revenue during

the year by sale of literature, mushroom

cultures, spawn, fresh mushrooms, pickles,

consultancy, training and other services.



Facilities

● Thirteen environmental controlled cropping

rooms.

● Modern composting units comprising of 4

indoor bunkers, 4 bulk chambers, covered

outdoor composting platform and related

structures.

● Five well equipped laboratories with all

sophisticated equipments.

Excellent Library facilities with access to

world literature on mushrooms through

internet, periodicals on mushroom and its

related disciplines from all over the world,

reference services and CD-ROM search service.

It has presently number of accessions including

1289 books and 2500 back volumes of journals.

It subscribes eight foreign journals and thirty-

two Indian journals.

NRCM Annual Report 2008
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1. Mushroom Genetic Resources

1.1 Survey, collection and identification

of wild fleshy fungi

Fungal forays were conducted in the forest

areas of Himachal Pradesh, Uttrakhand, Delhi,

Punjab, Haryana and Chandigarh. In all 217

specimens were collected and 192 specimens

were  identified upto genus level.  The detailed

anatomical description of some of the

important specimens is as bellow:

1.1.1 Amanita hunanensis Y.B. Peng & L.H.

Liu Acta. Microbio. Sinica 21: 152, Pl. I

(1981)

Pileus 6.5-16 cm wide, campanulate to

hemispherical at first then convex to applanate

with age, often with broad umbo, brown (6E7-

6) in centre, lighter towards margin, brownish

orange to pale grey-brown (5C4-6C4), glabrous,

often without volval remnants; margin sulcate-

striate, striations 1.3-5.5 cm long, decurved;

context white to off white, 0.3-0.8 cm thick.

Lamellae free to narrowly adnexed, moderately

distant, whitish, 0.8-1.2 cm broad; lamellulae

truncate of various lengths. Stipe 9-13 × 1.3-

1.9 cm, tapering upwards or subcylindric,

whitish, often with fine light brown fibrils;

context whitish, soft. Volva saccate, 3.5 - 5.5 ×

1-2.8 cm, thick, membranous, lobed, white to

whitish, with inner surface darker. Annulus

superior, membranous, thin, whitish, with

flocculose edge. Taste and odor not recorded.

Spore print in mass- white (Fig.1).

Pileipellis 50-120 µm thick; suprapellis 20-

30 µm, partially gelatinized, made up of

subradially arranged filamentous hyphae, 3.5-

7.5 µm wide, branched, hyaline, loosely

interwoven, septa with clamps; subpellis 50-70

µm thick made up of compactly arranged

filamentous hyphae, 3.5-10 µm wide, branched,

septa often clamped; vascular hypahe rare.

Pileus context: composed of compactly arranged

filamentous hyphae, 2.5-9 µm wide, branched,

septate, mixed with long- cylindric to long

ellipsoid cells, 150-450 × 10-40 µm, subclavate

to fusiform cells, 40-180 × 20-50 µm; vascular

hyphae often upto 7 µm wide. Lamella trama

bilateral; mediostratum, 20-60 µm thick,

comprising sub-clavate or cylindric cells, 40-

120 × 20-50 µm, intermixed with filamentous

hyphae, 3-10 µm wide, branched, thin-walled,

often clamped; lateral stratum comprising

fusiform to narrowly clavate cells, 40-80 × 10-

25 µm, mixed with filamentous hyphae 2-8 µm

wide, diverging an angle of 300-400 to the central

stratum, septa with clamps. Subhymenium 30-

50 µm thick, with 2-3 layers of ovoid, subglobose

or globose to irregular ellipsoid cells, 14-25 × 9

-17 µm. Basidia 26-50 × 6.5-13.5 µm, clavate, 4-

spored, sterigmata 2.5-4.5 µm long, often

granulated, basal septa with clamps. Marginal

cells of lamlellae: 15-45 × 10-20 µm, broadly

clavate to pyriforms, subglobose to globose

RESEARCH ACHIEVEMENTS

Fig. 1: Basidiocarp of Amanita hunanensis (Y.B.

Peng & L.H. Liu)

CROP IMPROVEMENT



cells, thin walled, often 2-3 in chains. Annulus:

consisting of abundant filamentous hyphae, 1.5

-7 µm wide, interwoven, branched, mixed with

few inflated broadly ellipsoid to subclavate, 50

-130 × 10-40 µm, subglobose to globose cells,

30-50 × 20-30 µm; vascular hyphae few, often

up to 6 µm wide. Stipe context made up of

longitudinally oriented acrophysalides, long-

cylindric, long-clavate to long-fusiform cells,

150-400 × 20-65 µm, mixed with filamentous

hyphae, 2-9 µm wide, thin walled, branched.

Volval remnants on stipe base: comprising

fairly abundant filamentous hyphae, 3-10 µm

wide, thin walled, hyaline, branched, septate,

interwoven, septa with clamps; inflated cells,

globose to subglobose, 30-120 × 47-105 µm,

ellipsoid to broadly ellipsoid, 60-110 × 30-80

µm, sometimes clavate to broadly clavate or

pyriform cells, 50-120 × 20-60 µm; inner

surface: similar to exterior surface with scarce

inflated cells.

Basidiospores: [50/1/1] (8.1-) 8.6 - 11.7 (-12.6)

x 5.4-7.2 (-8.1) µm; L’= 9.5 µm; W’= 6.4 µm; Q=

(1.28-) 1.33-1.6 (-1.85); Q’ = 1.47; ellipsoid to

broadly ellipsoid, inamyloid, colorless, thin-

walled, hyaline, smooth; apiculus small up to

0.9 µm long; contents often as single refractive

guttule (Fig. 2).

1.1.2 Amanita hemibapha subsp.

ochracea  Z.L. Yang var. nov. Die

Amanita-Arten von Südwestchina

Pileus: 8-18 cm, wide, campanulate to

hemispheric at first, convex then flattened in

age, slightly umbonate, brownish yellow (5C6)

to light brown or golden brown to yellowish

brown (5D5-7), brown (6D8) in younger stage,

volval remnants usually absent on pileus;

margin tuberculate-striate, striations 1.2-4.5

cm long, decurved; context white to yellowish

white below cuticle, 0.5-1.0 cm thick. Lamellae

free to narrowly adnexed, sub-crowded to

moderately distant, light yellow, 0.9-1.7 cm

broad, lamellulae truncate to subtruncate of

various ranks. Stipe 9.5-16 x 1.4-2.3 cm,

tapering upwards, yellowish, covered with

appressed zigzag yellowish brown fibrils or

squamules. Annulus superior, yellowish to

yellowish brown, pendent, membranous, thin,

persistent. Volva saccate, thick, membranous,

often with 2-3 limbs, white, inner surface

darker, orangish brown 3.5-6.5 x 2-4 cm,

sometimes with darker limbus internus. Odour-

not known. Taste- not known. Spore print in

mass- white (Fig. 3).

Fig.2: Microscopic details of Amanita hunanensis
Fig.3: Basidiocarp of Amanita hemibapha subsp.

ochracea (Z.L. Yang)
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Pileipellis:  40-115 µm thick, suprapellis, 15

-25 µm thick, gelatinized, consisting of

subradially arranged filamentous hyphae, 1.5-

8 µm wide, branched, hyaline, thin walled,

interwoven, septa often clamped; vascular

hyphae often up to 7.5 µm wide; subpellis 40-75

µm thick, consisting of compactly arranged

interwoven filamentous hyphae, 3-8 µm wide,

septa often with clamps; vascular hyphae few,

3-8 µm wide. Pileus context: consisting of

filamentous, branched, interwoven hyphae, 2-

8 µm wide, intermixed with inflated long

subclavate, long cylindric to subcylindric cells

180-480 × 10-30 µm, fusiform to subfusiform

cells, 50-150 × 20-50 µm. Lamella trama

bilateral; mediostratum 30-50 µm thick, made

up of fairly abundant long ellipsoid to cylindric

or narrowly clavate cells, 60-200 x 15-40 µm,

mixed with abundant filamentous hyphae 1.5-6

µm wide; often clamped; lateral stratum made

up of fusiform to subfusiform or subclavate

cells, 30-70 ×  10-20 µm, mixed with filamentous

hyphae, 2-8 µm wide, diverging, curved towards

mediostratum, septa often bearing clamps.

Subhymenium 25-40 µm thick, with 2-3 layers

of subglobose to ovoid or short ellipsoid cells,

8-25 x 7-20 µm. Basidia 28-50 x 7-12 µm, clavate,

4- spored, sterigmata 2.3-4.5 µm long, basal

septa with clamps. Marginal cells: 20-50 × 10-

30 µm, broadly clavate to subglobose or globose,

thin walled, hyaline, often 2-3 in chain. Stipe

context: made up of longitudinally

acrophysalides, long cylindric, subcylindric,

long subclavate cells 100-280 × 20-35 µm, mixed

with filamentous hyphae, often up to 8 µm wide.

Annulus: made up of abundant filamentous

hyphae, 2-8 µm wide, branched, septate; septa

with clamps, intermixed with scattered, few

inflated subglobose or ovoid, ellipsoid to

broadly ellipsoid cells, 20-40 × 10-35 µm. Volval

remnants on stipe base made up of fairly

abundant irregularly arranged, interwoven,

filamentous hyphae, 3.5-7.5 µm wide, hyaline,

thin walled, branched, septa with clamps;

inflated cells scarce to scattered, subglobose to

ovoid often up to 120 × 100 µm, broadly

ellipsoid to ellipsoid cells, 65-140 x 20-70 µm;

inner surface: similar to exterior surface with

more abundant filamentous hyphae.

Basidiospores: [55/2/2] (7.6-) 8.1 - 10 (-10.8)

x 5.6 - 6.6 (-7.2) µm; L’= 9.1 µm; W’= 6.2 µm;

Q= 1.3 - 1.58 (-1.71); Q’= 1.49; ellipsoid,

sometimes elongate, inamyloid, thin-walled,

colorless, hyaline, smooth; apiculus upto 1 µm

long; content often as single refractive guttule

(Fig. 4).

Fig.4: Microscopic details of Amanita hemibapha

subsp. ochracea

1.1.3 Amanita hemibapha  subsp.

hemibapha (Berk. & Br.) Sacc., Syll.

Fung. 5: 13. (1887).

Pileus 7-18.5 cm wide, distinctly umbonate,

orange (5A7) at umbo, deep orange (6A8) to

orange red (8A8) outwards, deep yellow to

yellowish orange (4A8-A7) to chrome yellow

(5A8-A7) towards margin; margin sulcate-

striate. Lamellae pastel yellow to light yellow

(2A4), or yellow (3A7), 1- 1.6 cm broad,

lamellulae truncate to subtruncate, of various

lengths. Stipe 10.5-15 × 1.6-2.4 cm, yellowish

orange (4A7) above annulus, maize yellow (4A6)

to deep yellow (4A8) downwards, covered with
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appressed zigzag, finely ornamented yellowish

fibrils to small squamules above and below

annulus. Annulus superior, membranous,

pendant, orangish yellow to pale yellow. Volva

saccate, membranous, lobed with 2-3 limbs, thin

at margin, thick at base, 0.4-0.6 cm thick, white,

4.5-6.5 × 2.4-3.5 cm, sometimes with thick and

small, orange limbus internus (Fig. 5).

described from Sri Lanka and reported (using

the name A. hemibapha in a broad sense) from

India: by Berkeley from Khasi Hills, Assam as

Agaricus caesareus Scop.; by Bakshi  from

Dehradun, Uttarakhand (vide Manjula); by

Dhancholia from Orissa; and by Kumar et al.

from Himachal Pradesh as Amanita caesarea

(Scop. per Fr.) Grev. Stirps Hemibapha is very

well and widely represented in the forests of

Himachal Pradesh (India).

(Survey, collection and identification of wild fleshy

     fungi, Project - NCM-15)

1.2 Germplasm Characterization

Molecular and morphological

characterization of Pleurotus  germplasm

RAPD analysis of Pleurotus germplasm:

RAPD analysis using 10 random primers

revealed wide DNA variation among 41 strains

of Pleurotus species collected from AICMIP

Centres (Table-1). However, within species

genetic variation was low. Species-specific

unique bands were obtained in number of RAPD

profiles of P. fossulatus, P. florida, P. sajor-caju

and blue oyster P. ostreatus, indicating that

Fig.5: Amanita hemibapha subsp. hemibapha

(Berk. & Br.) Sacc.

Basidia 43-65 × 9-14 µm, clavate, 4-spored,

sometimes 1-2-spored, with sterigmata 2.4-5 µm

long, thin-walled, hyaline; basal septa with

clamps. Basidiospores: [80/3/3] (6.6-) 7.5-9.1

(-10) × (5-) 5.8-7.5 (-8.3) µm; (L= 7.6-9.3 µm;

L’= 8.3 µm; W= 6.1-7.5 µm; W’= 6.7 µm; Q=

(1.11-) 1.12-1.28 (-1.42); Q= 1.22-1.24; Q’= 1.23;

broadly ellipsoid to subglobose, inamyloid,

colourless, thin-walled, hyaline, smooth, with

apiculus up to 1.6 µm long, with contents as

single to many refractive oil droplets; spores

white in deposit (Fig. 6).

Habitat and distribution: Solitary-

scattered, sometimes gregarious; on

humicolous soil under Quercus

leucotricophora, Rhododendron arboreum,

Myrica esculenta, Lyonia ovalifolia, Pinus

roxburghii, and Picea smithiana. Originally

Fig.6: Microscopic details of Amanita hemibapha

subsp. hemibapha
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Table 1. List of wild and cultivated strains of Pleurotus species used in molecular analysis

Sl. No. Species DNA code Strain code Germplasm description

1. P. sajor-caju 800 P-10 Cultivated strain 1

2. P. sapidus 801 P-40 Cultivated strain

3. P. fossulatus 802 P-80 Cultivated strain

4. P. citrinopileatus 803 P-202 Cultivated strain 2

5. P. opentiae 804 P-203 Cultivated strain

6. P. florida 805 P-204 Cultivated strain 4

7. P. flabellatus 806 P-205 Cultivated strain

8. P. florida 807 P-206 Cultivated strain 5

9. P. cornucopiae 808 P-207 Cultivated strain 2

10. P. sajor-caju 809 P-208 Cultivated strain 3

11. P. sajor-caju 810 P-209 Cultivated strain 4 (Malaysian strain)

12. Pleurotus spp. 811 P-211 Wild strain

13. P. florida 812 P-212 Cultivated strain 1

14. P. sajor-caju 813 P-213 Cultivated strain 5

15. Hypsizygus ulmarius 814 P-214 Intra-specific Cross (6 x 23-8)

16. Hypsizygus ulmarius 815 P-215 Intra-specific Cross (6 x 23-10)

17. P. sajor-caju 816 P-216 Intra-specific Cross (13 x 35 D-5)

18. P. sajor-caju 817 P-217 Intra-specific Cross (13 x 35 D-2)

19. P. sajor-caju 818 P-218 Intra-specific Cross (13 x 35 D-1)

20. P. sajor-caju 819 P-219 Intra-specific Cross (13 x 35 D-7)

21. P. citrinopileatus 820 P-100 Cultivated strain 1

22. P. cornucopiae 821 P-120 Cultivated strain 1

23. P. djamor 822 P-201 Wild strain

24. P. sajor-caju 823 P-221 Intra-specific Cross (13 x 47 A-13)

25. P. sajor-caju 824 P-223 Intra-specific Cross (13 x 47 A-3)

26. P. sajor-caju 825 P-224 Intra-specific Cross (13 x 47 A-8)

27. Pleurotus spp. 826 P-228 Inter-specific Cross (13 x 56 B-10)

28. Pleurotus spp. 827 P-231 Inter-specific Cross (13 x 56 B-10)

29. Pleurotus spp. 828 P-235 Inter-specific Cross (13 x 56 B-10)

30 Pleurotus spp. 829 P-236 Inter-specific Cross (13 x 56 B-10)

31 P. sajor-caju 830 P-242 Cultivated strain 6

32. P. florida 831 P-243 Cultivated strain 2

33. Hypsizygus ulmarius 832 P-245 Cultivated strain 1

34. P. sajor-caju 833 P-247 Cultivated strain 2

35. P. sajor-caju 834 P-248 Cultivated strain 7

36. P. sajor-caju 835 P-249 Cultivated strain 8

37. P. florida 836 P-250 Cultivated strain 3

38. P. ostreatus 837 P-251 Cultivated strain

39. Hypsizygus ulmarius 838 P-252 Cultivated strain 2

40 Hypsizygus ulmarius 839 P-253 Cultivated strain 3

41 P. eous 840 P-244 Wild strain
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Pleurotus species are genetically quite

divergent.

1.2 ITS amplification and ITS RFLP: ITS1,

5.8S rRNA gene and ITS2 were amplified as a

single unit from 41 wild and cultivated strains

of Pleurotus species using ITS1 (forward

primer) and ITS4 (reverse primer). In all cases,

the PCR yielded a single product with ITS

length polymorphism. P. djamor and exhibited

visible larger ITS DNA band on the gel (Fig. 7).

The length of ITS region was approximately 690

bases on the gel in all genotypes except in P.

djamor and P. eous (720 bases in both).

The restriction digestion analysis of ITS

DNA was performed with tetracutter enzymes

viz., BsuRI (Hae III; 5'- GGCC-3'), MaeII (TaiI;

5'-ACGT-3'), Hin61 (HhaI; 5'-GCGC-3') and

Tru1I (MseI; 5'-TTAA-3'). Enzyme specific

buffers were used in the reaction and the

mixtures were incubated at specified

temperature 1.5 h. The enzymes BsuRI and

MseI were found useful in the grouping of

species (Fig. 8). ITS sequence data have been

obtained for most of the valid Pleurotus taxa

and it will soon be supplemented with morph-

physiological data for the re-designated species.

(Genetic characterization of mushroom germplasm

       of NRCM Gene Bank, Project- NCM-29)

2. Genetic Improvement

2.1 Genetic manipulations for high yield

and better quality in button

mushroom

2.1.1 Evaluation of heterokaryotic SSIs

and hybrids: Twenty-four strains of A.

bisporus that included some of the wild

collections from India were evaluated for yield

Fig. 7: ITS DNA from 41 wild and cultivated strains of Pleurotus species. M: DNA ladder, lanes 1-41:

correspond to strains listed under serial No. 1-41 in Table 1

Fig. 8: ITS DNA restriction digestion analysis of wild and cultivated strains of Pleurotus species with

enzyme BsuRI.  M: DNA ladder, lanes 1-41: correspond to strains listed under serial No. 1-41 in Table 1
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in RBD design with 8 replications each

consisting of 10 kg short method compost.

Single spore selections CM-3 (SSI-16), CM-7

(SSI-6002) and CM-9 (SSI-4035) performed

superiorly over the control U-3 (Fig. 9). Wild

collection WC-21 was domesticated, which

produced brown fruiting bodies at 24-25°C.

2.1.2 Evaluation of strains under AICRP

on Mushroom: Seven strains of A. bisporus,

as recommended by AICMIP workshop held on

26-27th October 2006, were evaluated in RBD

design with 8 replications each consisting of

10 kg short method compost. Three strains

namely CM-12, CM-15 and CM-16 with 19.78,

18.91 and 18.11 kg mushrooms/ 100 kg compost,

respectively, were the higher mushroom yielder

than the standard check S-130.

  (Genetic manipulations for high yield and better

     quality in button  mushroom, Agaricus species,

                                                    Project –NCM-37)

Genetic enhancement for higher yield and

better quality in milky mushroom

(Calocybe indica)

Development of protocols for single spore

germination: Spore prints from 11 strains of

C. indica were obtained and preserved at room

temperature. Spores from two strains namely

OE-46 and OE-344 were serially diluted in

sterile Milli-Q water up to 10-4 dilutions and

Fig. 9: Better quality fruiting bodies in CM-9 above , brown fruiting bodies in CM-16 and first flush in CM-

3 below
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were plated on modified Lambert’s medium for

single spore germination. Only few germlings

were observed under inverted microscope after

35-40 days incubation at 28°C.

2.1.4 Evaluation of strains of C. indica: A

total of 26 strains of milky mushroom were

spawned in pasteurized wheat straw substrate.

Good to excellent spawn run was observed in

22 strains and it took 15-18 days for complete

spawn-run. However, in strains IIHR-56, OE-

54, OE-228 and OE-229 the spawn run was very

slow and these did not fructify at 32-35°C. Four

strains (Table -2) including one newly

domesticated wild strain yielded superiorly

during September-October, 2008 trial (Fig. 10).

Table 2: Yield and its contributing traits of different strains of Calocybe indica

Sl. Strain Spawn run Total no. of Av. weight Total yield Biological

No. fruitbodies/ of fruitbody (g)/5 bags** Efficiency

5 bags** (g) (%)

1. OE-46 +++ 152 29.1 4290 57.2

2. OE-230 ++ 145 22.1 3150 42.0

3. OE-231 +++ 163 19.3 3120 41.6

4. OE-330 ++ 136 22.1 3100 41.3

5. OE-331 ++ 153 23.1 3380 45.1

6. OE-333 +++ 143 25.3 3500 46.7

7. OE-334 +++ 179 34.5 6160 82.1

8. OE-335 ++ 182 23.4 4260 56.8

9. OE-336 +++ 128 30.2 3840 51.2

10. OE-337 +++ 150 22.4 3070 40.9

11. OE-338 +++ 138 19.5 2640 35.2

12. OE-339 +++ 152 25.1 3700 49.3

13. OE-340 ++ 126 22.5 2530 33.7

14. OE-341 ++ 131 27.5 3610 48.1

15. OE-342 +++ 103 32.6 3300 44.0

16. OE-343 +++ 191 27.2 4840 64.5

17. OE-344 +++ 117   39.1* 4290 57.2

18. OE-345 +++ 201 27.4 5570 74.3

19. OE-346 +++ 142 30.4 4300 57.3

20. OE-347 +++ 126 28.9 3550 47.3

21. OE-348 +++ 172 27.2 4590 61.2

C.D. (5%) - NS 7.9 - -

*Significantly different at 5% level of significance
** Bag = 5Kg wet substrate
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Fig. 10: Bumper crop of wild strain WC-Chd (left side) and a close view of fruiting body of this strain

(right side).

2.1.5 DNA analysis of Calocybe germplasm:

Molecular variation and genetic identities were

studied among 24 germplasm strains of

C. indica using 10 RAPD markers (Fig. 11) and

by amplification of 5.8S rRNA gene along with

ITS regions. Twenty-one strains were

Fig. 11: UPGMA dendrogram showing genetic relationship among 24 strains of C. indica.
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sequenced using ITS1 and ITS4 primers at

Delhi University, South Campus, New Delhi.

ITS sequence analysis revealed the identity of

OE-54 as P. florida after comparison with NCBI

database. Complete ITS region sequences were

obtained only in six strains namely OE-152, OE-

331, OE-342, OE-344, OE-345 and OE-347

wherein two SNPs (one SNP in ITS1 and

another in ITS2 region) were identified. While

in 15 strains of C. indica the chromatographs

showed mixed peaks with both the primers.

   (Genetic enhancement for higher yield and better

        quality in milky mushroom (Calocybe indica,

                                                     Project-NCM-36)

2.2 Evaluation of different strains of

paddy straw mushroom for yield and

quality using composted substrate

prepared from 1: 1 w/w, combination

of cotton ginning mill waste and

paddy straw

A total of 7 different strains, including 3

old but superior performing strains, 2 superior

performing SSIs and two newly received strains

were used for evaluating their yield potential

on composted substrate prepared from 1: 1, w/

w combination of cotton ginning mill waste and

paddy straw, 5% chicken manure (d. b) and 1.5%

calcium carbonate (d. b) by following two stage

compost preparation method of 8 days. The

spawning was done @ 1.5% (w. b) and the beds

were kept covered with clean plastic sheets for

5 days before their opening for pin head

induction. Fluorescent light was also provided

for 5-6 hours/day.

Among different strains, strain OE-210,

OE-274, OE-55-08, BBH-1 and BBH-5 colonized

earlier and better than other two strains.

However, pinning was higher and earliest in

strain, OE-272, followed by OE-274 and BBH-5

(Table-3). Earliest mushroom harvest was in

11.25 days in strains, OE-272, BBH-1 and BBH-

5. Highest mushroom yield during first flush

and in total was recorded in strain, OE-274,

followed by strain, BBH-1. In second flush

highest mushroom yield was in strain, OE-210,

followed by BBH-5. Trend with respect to

number of fruiting bodies from one quintal

compost was bit different and highest number

were recorded in strain, BBH-5, followed by OE-

210. Average fruiting body weight was highest

in strain, OE-274, followed by OE-272 (Table-

4).

Table 3: Mycelial colonization, pinning and time taken for first harvest in different strains of

Volvariella volvacea

Strain Level of mycelial Pinning 6th day Time taken for first harvest

colonization of spawning (days)

OE-210 +++ + 12.25 ± 0.25

OE-272 ++ +++ 11.25 ± 0.25

OE-274 +++ ++ 11.50 ± 0.50

OE-1222 ++ + 12.25 ± 0.25

OE-55-08 +++ - 12.50 ± 0.50

BBH-1 +++ + 11.25 ± 0.25

BBH-5 +++ ++ 11.25 ± 0.25

CD (0.05%) 0.98

+= good; ++= very good; +++= excellent
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b) Characterization of newly received

strains based upon mycelial growth

characteristics on different types of

growth media and their enzymes

activities

All the seven strains were grown on malt

extract medium in petriplates in triplicate, and

wheat grain and paddy straw based spawn media

in glucose bottles and polypropylene bags,

respectively for 7 days at 32 ± 2oC. The strains

were characterized based upon the level of

mycelial colonization, type of growth, mycelial

growth density, presence of chlamydospores etc.

On malt extract agar highly dense growth of

mycelia was recorded in strain, WW-08, followed

by BBSR-07 and BBSR-02 (Table-5).

Chlamydospore formation was not recorded in

any of the strains as it is considered as the late

phenomenon. Strain WW-10 revealed the

poorest growth.

Table 4: Yield performance of different strains of paddy straw mushroom (Volvariella volvacea) on

composted substrate of paddy straw and cotton ginning mill waste

Strain Mushroom yield (kg/q No. of fruiting bodies/q Fruiting body wt. (g)

dry substrate) dry substrate

1st flush 2nd flush Total 1st flush 2nd flush Total 1st flush 2nd flush Total

OE-272 23.2 2.6 25.7 1717 247 1963 13.6 10.5 13.2

OE-274 27.5 4.6 32.4 2010 317 2327 13.6 14.8 14.1

OE-210 17.9 5.7 23.6 1740 710 2450 10.3 7.9 9.6

OE-1222 16.1 2.0 18.1 1793 233 2027 9.0 9.7 9.0

OE-55-08 20.6 3.9 24.5 1923 520 2443 10.8 7.6 10.2

BBH-1 25.1 3.9 29.0 1950 340 2290 13.2 12.0 13.0

BBH-5 22.9 5.1 28.0 2180 360 2540 10.5 13.8 10.9

CD (0.05%) 5.2 2.3 6.2 515.5 214.7 699.4 3.4 3.7 3.0

Table 5: Morphological growth characteristic of different strains of Volvariella volvacea

Strain Mycelial growth characteristics

Mycelial growth Aerial mycelial growth Chlamydospores

Extent Type Density Growth

BBH Complete Evenly spread + + + + + _

BBH-5 Complete Evenly spread + + + + + + _

BBSR-02 Complete Evenly spread + + + + + + + + + _

BBSR-03 Complete Evenly spread + + + + + + _

BBSR-07 Complete Evenly spread + + + + + + + + + + _

WW-08 Complete Evenly spread + + + + + + + + + + + + _

WW-10 Negligible Very less(localized) + + _

+ - scare; ++++++ - highest; - absent.
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On wheat grains only 3 strains were

characterized, out of which strain WW-10

showed very thick mycelial growth with no

chlamydospore formation. However, on paddy

straw all the 7 strains were characterized and

rest all showed good growth except WW-10.

Strains, BBSR-07 and WW-10 showed superior

growth of aerial mycelia along with highest

density of chlamydospore formation. The aerial

mycelial growth was highest in strain, BBSR-

02 (Table-6).

In lignocellulolytic enzyme activity profile,

highest activity of exoglucanase and

endoglucanase was recorded in strain, BBSR-

03, followed by strain, BBSR-02 for

exoglucanase and BBH-1 for endoglucanase.

The highest activity of β-glucosidase was in

Table 6: Mycelial growth characteristics of different strains of Volvariella volvacea on wheat grain

and paddy straw based spawn substrates

Strain Mycelial growth characteristics

Wheat grain Paddy straw

Level of Type Chlamydospores Level of Type Aerial Chlamydospores

growth growth mycelia

BBH + + + Evenly Absent Complete Patchy +++++ Absent
spread (+ + + + )

BBH-5 + + + Evenly Absent Complete Uniform +++ Absent
spread (+ + +)

BBSR-02 _ _ _ Complete Patchy 8 + +++
(++)

BBSR-03 _ _ _ Complete (++) 5+ +++

BBSR-07 _ _ _ Complete (++++) 5+ 5+

WW-08 + + + + Highly Absent Complete (++++) 6+ 6+
thick

WW-10 _ _ _ Abnormal Restricted _ _
growth

Table 7: Extracellular lignocellulolytic enzymes activity of different strains of Volvariella volvacea

Strain Enzyme Activity*

Exoglucanase Endoglucanase βββββ-glucosidase Xylanase Laccase Polyphenol

oxidase

BBH-1 0.1731 0.3069    0.1598    0.216     4.610     3.833

BBH-5 0.3583 0.3184     0.5247     0.767     24.055     10.444

BBSR-02 0.5353 0.2726     0.7074     0.640     -1.444     19.610

BBSR-03 0.7522 0.4264     0.3591     0.684      22.611     34.499

BBSR-07 0.3159 0.3132     0.1592     0.477      11.550     24.722

WW-08 0.2284 0.2348     0.4216     0.881      3.610      6.055

WW-10 0.1182 -0.0479     0.3948     0.123     -0.833      0.722
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strain BBSR-02, followed by BBH-5. The

activity of xylanase, laccase and polyphenol

oxidase were highest in strain, WW-08, BBH-5

and BBSR-03, respectively. No single strain was

recorded to have superior activity of all the six

enzymes, while strains; BBSR-02 and BBSR-03

were recorded to have good activity of all the

enzymes (Table-7).

Evaluation of different strains of paddy

straw mushroom for yield and quality

using composted substrate prepared from

1: 1 w/w, combination of cotton ginning

mill waste and paddy straw

A repeat trial was conducted by using the

same basal ingredients and same protocol of

substrate preparation by using five new strains

and two superior performing SSI with

distinguished fruiting body shape and colour.

All the five strains showing mycelial growth

typical of paddy straw mushroom were used and

all colonized the composted substrate almost

at same level. However, mycelial density was

higher in strains, BBSR-03 and OE-55-08. The

pinning was earlier and superior in strains,

BBH-1, BBSR-07 and OE-55-08 (Table -8).

Among different strains, the highest

mushroom yield during first flush and in total

was recorded in strain, BBSR-07, followed by

BBSR-02. During second flush the highest

mushroom yield was in strain, BBSR-02,

followed by BBSR-07. The mushroom yield

obtained in strain BBSR-07 was significantly

superior than other strains. The number of

fruiting bodies/q of composted substrate was the

highest in strain, BBSR-02, followed by BBSR-

07. The average fruiting body weight during

first flush was the highest in strain, BBH-1,

followed by BBSR-03 and BBSR-03. During

second flush the difference in fruiting body

weight was not significant. However, in total

the fruiting body weight was superior in strain

BBH-1, followed by BBSR-03 and BBSR-07

(Table-9).

Table 8: Composted substrate colonization by different strains of Volvariella volvacea

Strain Mycelial growth characteristics

Level of colonization Mycelial Pinning Contaminants Time taken for first harvest

density (days post-spawning)

Extent Type

BBH Complete Evenly + + + + _ 10 ± 0.000
spread

BBH-5 Complete Unevenly + + _ 10 ± 0.000
spread

BBSR-02 Complete Unevenly + + + _ 10 ± 0.000
spread

BBSR-03 Complete Evenly + + + + _ 9.5 ± 0.289
spread

BBSR-07 Complete Unevenly + + + + _ 9.5 ± 0.289
spread

OE-55-08 Complete Evenly ++++ ++ _ 10.5 ± 0.289
spread

CD (0.05%) 0.428

+ - scare;   + + + +  -  highest;    -   absent
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Table 9: Yield performance of different strains of paddy straw mushroom (Volvariella volvacea) on

composted substrate of paddy straw and cotton ginning mill waste

Strain Mushroom yield (kg/q No. of fruiting bodies/q Fruiting body wt. (g)

dry substrate) dry substrate

1st flush 2nd flush Total 1st flush 2nd flush Total 1st flush 2nd flush Total

BBH-1 28.62 5.25 33.87 1706 453 2158 17.21 11.46 15.70

BBH-5 25.33 5.05 30.38 1765 388 2154 14.75 12.95 14.39

BBSR-002 29.93 6.93 36.85 2327 581 2908 12.75 12.12 12.57

BBSR-003 28.40 6.13 34.53 1774 476 2250 16.00 12.98 15.20

BBSR-007 32.12 6.85 41.97 2318 508 2826 15.24 13.52 14.90

OE-55-08 23.20 1.42 25.00 1939 124 2062 12.48 11.38 12.41

OE-55-30 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

CD (0.05%) 3.777 1.735 3.941 312.470 155.402 270.267 3.9723 3.3469 3.4060

In quality characteristics of the fruiting

bodies of different strains, the strains were

recorded to vary in the per cent dry weight,

contents of the protein, sodium, potassium and

calcium. The strains of BBSR series received

from same region did show least differences in

different parameters and hence seem to be quite

close to each other. Almost similar was the trend

in mushroom yield. The only SSI, OE-55-08 was

found to possess the highest dry weight and

protein, while the contents of sodium and

calcium was lower than other strains (Table-

10).

Table 10: Quality characteristics of fruiting bodies of different strains of Volvariella volvacea (5th

trial)

Strain Quality Characteristics

Fruiting body Dry matter Protein Na K Ca

weight (g) (%) (%)

BBH 16.60 10.406 21.787 216.0 1.935 334.5

BBH-5 14.84 10.527 20.912 297.0 2.257 334.5

BBSR-02 12.42 9.200 24.15 292.5 2.325 337.5

BBSR-03 14.68 9.990 24.85 345.0 2.106 334.5

BBSR-07 15.36 9.336 24.325 258.0 2.163 336.0

OE-55-08 11.97 11.224 28.612 247.5 2.227 322.5

Units: Na/Ca -  mg/100g of dry mushroom;     K -  g/100g of dry mushroom.
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(Integrative use of cultivation technologies and

molecular techniques for enhancing yield and

quality of paddy straw mushroom, Volvariella

spp., Project –NCM-40)

2.3.1 Evaluation of Pleurotus species

It has been reported that faster mycelial

growing strains are high yielder therefore,

faster growing strains can be  used for breeding

work. Nineteen Pleurotus sajor caju strains

collected from the  Gene Bank of NRCM, Solan

were evaluated for their mycelial growth rate

on  Malt Extract Agar (2%) at 25±10C. There

was large variation in radial growth among all

the strains( Table-11) The radial growth ranged

from 27.0 mm/day to 9.8 mm/day. Maximum

mycelial  growth was obtained in Pl-330 (27 mm/

day) followed by Pl-320 and Pl-540 (22.33 and

22.25 mm/day).

2.3.2 Evaluation of Pleurotus florida

strains for yield and phenotypic

characterization

Nineteen  strains of Pleurotus florida

collected from Gene Bank of NRCM, Solan were

evaluated for their yield and morphological

characterization on pasteurized  wheat straw

during winter months (Feb-March, 2009). There

were six replications of 1 kg dry substrate in

each variety. Spawn run was completed in  18-

23 days. Bags spawned with Pl-900 gave earliest

fruiting on 18th day and it also gave the highest

biological efficiency of 108.3%  (Table-12)

followed by strain No. Pl-890, Pl-870 and Pl-

Table 11: Radial growth of Pleurotus sajor caju on malt extract agar medium

Sl.No. Strains Growth rates (mm/days) Growth Characteristics

1. Pl-10 19.8 Strandy thick, white, no zonation

2. Pl-10A 9.8 Strandy thick, white, no zonation

3. Pl-160 17.2 Standy white, slightly zonatin

4. Pl-170 17.2 Standy white, slightly zonation

5. Pl-320 22.3 Strandy thick white, no zonation

6. Pl-330 27.0 Strandy thick white, no zonation

7. Pl-540 22.2 Strandy thick white, no zonation

8. Pl-680 15.0 Aerial, white. Strandy, no zonation

9. Pl-690 17.5 Aerial, white. Strandy, no zonation

10. Pl-700 21.5 Slightly zonate, thin white

11. Pl-730 18.5 Slightly zonate, thin white

12. Pl-740 19.3 White slightly cottony aerial hyphae

13. Pl-750 20.0 White slightly cottony aerial hyphae

14. Pl-760 15.8 White, slightly cottony, aerial hyphae, distinctly zonation

15. Pl-770 17.5 Slight aerial hyphae

16. Pl-780 17.5 Strandy thick white

17. Pl-790 20.0 No zonation

18. Pl-1140 20.0 No zonation

19. Pl-1150 20.0 No zonation
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250 (104.5%, 100.6% and 98.8% BE,

respectively). There was no fructification in

strains Pl-70.  Lowest yield (16.25% BE) was

recorded in Pl-20. One of the strain was

observed to be spore deficient and basidiospores

were observed in  fructifications.

2.3.3 Morphological, anatomical and

molecular characterization of

Pleurotus species

One Pleurotus species tentatively identified

as Pleurotus djamor was cultivated during

summer. The taxonomic description of the

species was: Pileus (2.8-) 9.5-11.6 cm wide,

flabellate with rise central zone, depressed in

the center, colour light grayish orange, surface

hygrophanous, consistency coriaceous; margin

irregular, split, non-striate, recurved; cuticle

non-to little bit peeling; context whitish, 4 mm

thick. Lamellae: decurrent, crowded, whitish,

up to 5 mm broad, edges dentate, lamellulae of

6-8 ranks. Stipe: lateral, small, 1.5-2 x 1.3-2.5

cm, creamish whitish, tapering downwards,

glabrous; context creamish white. Taste: mild;

odour: fungoid.

Basidiospores: [24/1/1] 7.7-9 (-10) x 3.6-4.5

µm, L= 8.7 µm; W=3.9 µm; Q= 2.2, long

ellipsoid to cylindric, apiculate, thin walled,

hyaline, contents granulated. Basidia: 19.5-30

x 4.5-8 µm, clavate, (2-)4- spored thin walled,

sterigmata small up to 4 µm long, basal septa

with clamps, some matured basidia thick

walled. Pleurocystidia: none. Cheilocystidia: 16-

29 x 6-11 µm, clavate, sometimes with obtuse

projection at apex, thin walled, growing in

group, basal septa often with clamps.

Hymenophoral trama:  irregular, hyphal system

dimitic, generative hyphae branched, thin to

thick, pale yellowish walled, septa clamped, 3-

14 µm wide, hyphae broader in the middle

stratum; skeletal hyphae 3-10 µm wide, thick

walled, hyphal ends rounded. Subhymenium:

made up of non-inflated, branched, clamped

hyphal elements. Pileipellis: hyphal system

monomitic; parallel, compactly arranged

hyphae, 3.5-14.5 µm wide, branched, septa

clamped, thin to extremely thick, pale yellowish

walled (often up to 2.2 µm thick); hyphae in the

center sub-erectly arranged, clavate ended

hyphae. Stipe cuticle: made up of dimitic

hyphae; generative hyphae 2.5-6 µm wide, thin

to thick, pale yellowish walled, branched,

clamped; skeletal hyphae 2.5-4.5 µm wide, wall

thickness up to 2 µm wide, hyphal ends rounded.

 (Improvement in cultivation of oyster and

developing hybrid strains, Project –NCM-38)

Table 12: Yield performance of  different

Pleurotus florida  strains on

pasteurized wheat straw in winter

(Feb-March)

Sl.No Strain BE (%) Average fruit

body wt (g)

1. P-1 75.80 14.49

2. P-15 29.66 11.06

3. Pl-20 16.25 8.22

4. Pl-30 61.00 13.96

5. Pl-70 —- —-

6. Pl-250 98.80 16.25

7. Pl-390 74.67 16.65

8. Pl-450 74.00 12.40

9. Pl-550 63.33 16.30

10. Pl-610 36.17 12.47

11. Pl-670 22.80 11.17

12. Pl-870 100.6 14.08

13. Pl-880 72.00 16.14

14. Pl-890 104.5 15.59

15. Pl-900 108.3 15.26

16. Pl-910 90.80 14.49

17. Pl-920 76.50 13.30

18. Pl-930 75.70 18.00

19. OE-43 70.30 11.08
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1. Button mushroom

1.1 Indoor composting using

combination of INRA and Anglo

Dutch methods

Experiment on indoor composting was

conducted by taking wheat straw as base

material. Compost was prepared using

following formulation and time schedule.

Compost  ingredients Quantity

Wheat straw 1.0 ton

Chicken manure 700 kg

Wheat bran 70 kg

Urea 15 kg

Cotton seed cake 20 kg

Gypsum 40 kg

Time schedule Operation

-2 day Wetting and mixing of the
ingredients out doors

-1 day Turning, trampling by Bobcat
and thorough mixing of the
ingredients, addition of water

0 day Filling in the phase-I tunnel

+6 day Emptying the tunnel, turning
and mixing of the compounding
mixture and filling the compost
in Phase-II tunnel. Phase-II
operation over

CROP PRODUCTION

and were trampled hard by running Bob cat

several times over the wetted ingredients so as

to increase the bulk density of the ingredients

and also to shred the straw.   After two days of

their thorough mixing and wetting they were

transferred to phase-I bunker, for phase-I

operation. This material weighed around 4 tons

and height of the compost in the bunker was

kept up to 1.8- 2 meters.  Temperature sensors

were installed on the top and in the center of

the pile in the bunker and blower fan switched

on @ 15 min/2 hours with the help of a timer

installed for the purpose. A temperature

between 70-75°C was recorded in the centre of

the pile and at top to 8" deep of the pile.

Temperature on the sides of the compost mass

along the walls was in the range of 45-52 °C.

Full penetration of air was noticed in the

compost. Further no foul smell was noticed

while performing phase -1 in bunker.  After 6

days of partial fermentation in phase-I tunnel,

entire compost mass was taken out and was

transferred to phase-II tunnel for usual phase-

II operations. Standard methodology was

practiced thereafter for compost production.

Phase II operation was over in 7 days time.

Physical parameters and yield

Moisture of the compost at filling was 72%

while it came down to 69% at spawning, however,

pH at filling was 7.8 while it was 7.3 at

spawning.  Wheat straw to compost conversion

ratio was 4.17 times.  An average yield of 14.07

kg mushrooms per quintal compost could be

obtained from the trial in forty days of cropping.

Indoor composting through bunker (hot

process- INRA method) and phase II

tunnel (cold process – Anglo Dutch

method)

Compost was prepared using following

formulation.

Ingredients were thoroughly mixed and

properly wetted so as to achieve around 75%

moisture percentage. Run off water was

regularly collected and sprinkled over the

wetted straw. On the following day these wetted

ingredients were than spread over the

composting yard (around 8-10 inches height)



Ingredients were thoroughly mixed and

properly wetted so as to achieve around 75%

moisture percentage. Run off water was

regularly collected and sprinkled over the

wetted straw. On the following day these wetted

ingredients were than spread over the

composting yard (around 8-10 inches height)

and were trampled hard by running Bobcat

several times over the wetted ingredients.   After

three days of their thorough mixing and wetting

half of the mass was directly transferred to

phase II tunnel while half was shifted to bunker.

In the phase II tunnel compost was kept for 10

days performing usual phase II operations

including conditioning and pasteurization.

Here compost temperature was kept in the

range of 45-560C excepting at 59- 600C for 6

hours for pasteurization (cold process). On 10th

day compost was taken out and spawned. In the

bunker compost was subjected to the conditions

as mentioned for experiment one and thereafter

usual phase II operations were followed (hot

process). Here total duration of the composting

was 13 days.

Physical parameters and yield

Moisture of both the compost at filling was

72% while it came down to 70% at spawning for

cold compost and it was 68% for hot compost.

pH at filling was 7.9 for both the composts,

while it was 7.4 and 7.2 for cold and hot

composts, respectively at spawning.  Wheat

straw to compost conversion ratio was 3.1and

3.7 times for cold and hot composts, respectively

(Table-1).  Compost production by cold process

escaping phase–I condition was partial

successful as 30% of the total bags did not yield

as spawn disappeared from theses bags after

casing. Few of the bags also showed Coprinus

infection. An average yield of 7.0 kg

mushrooms/q compost could be obtained from

the trial in thirty days of cropping in cold

compost. Hot process compost yielded 9.4 kg

mushrooms/q compost in the same period.

Isolation and identification of

thermophilic fungal flora of different

composts

Around 30 compost samples collected from

the Centre and  from the growers were analyzed

for the presence of thermophilic fungi.

S.thermophilum, H.insolens and H.grisea were

dominantly isolated from different compost

samples. These fungi showed lot of variability

in terms of colony character, colour, spore size,

pigment production etc.

Compost  ingredients Quantity

Wheat straw 2.0 ton

Chicken manure 800 kg

Wheat bran 200 kg

Urea 30 kg

Gypsum 60 kg

Table 1: Physical parameters and yield obtained with indoor compost prepared by cold and hot
process

Trial pH at pH at Moisture at Moisture at Condition of Conversion Yield kg/q

filling spawning filling (%) spawning (%) spawn run ratio compost

Cold compost 7.9  7.4   70.0    68.0 ++ 3.10 7.00

Hot compost 7.9 7.2 68.0 70.0 +++ 3.70 9.40
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Cellulose degrading potential of

thermophilic fungi isolated from

mushroom compost

Thermophilic fungi namely Talaromyces

dupontii, Paeciliomyces variotii, Gilmannalia,

Humicola, Sporotrichum thermophile,

Thermomyces lanuginosus, Thermoascus

aurantiacus, Humicola fascoatra, 8 strains of

Humicola grisea,6 strains of Humicola insolens

and 8 strains of Scytalidium thermophilum were

screened to asses their cellulose degradation

potential. All the fungi and their different

strains used in this study were isolated from

white button mushroom compost.

Filter paper as a sole carbon source was

used in the study in a liquid medium

containing: NH
4
NO

3
  -1.0g , KH

2
PO

4
 - 1.0g ,

MgSO
4
.7H

2
O -0.5g,  FeSO

4
.7H

2
O - 0.01g , Yeast

extract - 0.03g  and Distilled water -1000ml.

A circular piece of Whatmann filter paper

no. 42 of known weight was kept suspended in

each of 250ml Erlenmeyer flask containing

60ml of the medium. After autoclaving, each

flask was inoculated with a    7mm mycelial

disc cut from the margin of 5 days old culture

of the test fungus. The flasks were incubated

at 52°C for 21 days and were given a regular

shaking by swirling the flasks daily for 1min.

The treatments were run in 4 replicates, with a

proper control without filter paper disc. After

incubation the filter paper from each flask was

taken out, washed with distilled water, dried at

60°C to a constant weight and reweighed, to

determine the loss in weight. The fungal

mycelium obtained from the culture medium

was collected, washed, dried and weighed.

Results recorded (Table- 2) indicate that

among all the thermophilic fungi and their

isolates, H. gresea possess the highest cellulose

degrading ability. 8 different strains of this

organism were used among which strain HG-4

showed the highest activity followed by S.

thermophilum (ST- 7) and then H. insolens (HI-

2). Different strains of these 3 thermophilic

fungi possess different cellulose degrading

potential. T. dupontii showed poor cellulose

degrading ability among all the test fungi.

Studies on the production of cellulases by

S.thermophilum

The production of cellulase by S.

thermophilum was measured by growing it in a

wheat extract medium and activity measured

after 5 days against glucose standard. The

cellulase activity of the isolate was 0.049µmole

of glucose released/h/ml of filtrate, 0.060 µmole

of glucose released/h/ml of filtrate, 0.138 µmole

of p-nitro phenol released/h/ml of filtrate for

Endoglucanase, Exoglucanase and ß-

glucosidase, respecively. Out of these enzymes

ß- glucosidase activity was the highest after 5

days of incubation.

Optimization of cultural conditions for

enzyme production revealed that S.

thermophilum is a potent cellulose degrader.

The pH and temperature optima for

Endoglucanase activity were 6.5 and 45°C,

respectively. Similarly, pH and temperature

optima for Exoglucanase activity were 5.5 and

60°C, respectively. Temperature studies

indicated that S. thermophilum can grow and

produce cellulases at 40°C to 60 °C although 60

°C proved to be optimum for Exoglucanase

production and 45°C for Endoglucanase. Results

indicated that S. thermopilum is a good

cellulase producer at varying pH and higher

temperature normally obtained during phase I

and phase II of composting.

Effect of different nitrogen sources, forms

and levels on the production of cellulases

by S.thermophilum

Various nitrogen sources like NH
4
Cl

2
, KNO

3

and Urea were evaluated for the growth of

S.thermophilum and production of cellulases.

S.thermophilum produced significant activities

of endo and exo-glucanase on wheat straw
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Table 2: Cellulose degrading potential of thermophilic fungi isolated from mushroom compost

Name of the organism Cellulose utilized (wt.(g) Average dry wt. of mycelium(g)

loss in filter paper)

Treatment Control

Talaromyces dupontii 0.337 0.2268 0.0250

Paeciliomyces variotii 0.287 0.2576 0.0330

Gilmannalia humicola 0.258 0.2888 0.0199

Sporotrichum thermophile 0.221 0.2012 0.0222

Thermomyces lanuginosus 0.297 0.2800 0.0286

Thermoascus auranticus 0.252 0.2721 0.0355

Humicola fascoatra 0.240 0.3122 0.0144

Humicola  insolens (HI-1) 0.190 0.3057 0.0318

HI-2 0.026 *** 0.2591 0.0275

HI-3 0.042 0.2453 0.0229

HI-4 0.063 0.2960 0.0231

HI-5 0.093 0.2960 0.0411

HI-6 0.270 0.3900 0.2435

Humicola gresea (HG-1) 0.034 0.2907 0.0320

HG-2 0.036 0.2892 0.0286

HG-3 0.040 0.2833 0.0228

HG-4 0.005**** 0.3323 0.0087

HG-5 0.024 0.2999 0.0186

HG-6 0.075 0.2478 0.0246

HG-7 0.020 0.3145 0.0271

HG-8 0.269 0.0144 0.0086

Scytalidium thermophilum (ST-1) 0.240 0.3324 0.0225

ST-2 0.102 0.4700 0.3800

ST-3 0.060 0.4000 0.3700

ST-4 0.090 0.4450 0.3600

ST-5 0.120 0.4100 0.3650

ST-6 0.087 0.4050 0.3700

ST-7 0.058*** 0.4125 0.3900

ST-8 0.078 0.4800 0.3630
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medium without N fortification. Addition of

nitrogen in the medium had marked effect on

the production of Endo and Exoglucanase. Endo

glucanase was stimulated considerably at 0.50-

1.0% potassium nitrate concentration.

However, further increase above this dose

caused a sharp decline in enzyme activity.

Similar results were obtained with urea.

Ammonium chloride also induces the enzyme

production at 0.50% N concentration, however

it completely suppressed the enzyme activity

at higher N level.

Exo-glucanase production by urea was

considerably stimulated at 0.50% - 1.0%-N

concentration. Potassium nitrate also

stimulated the enzyme at these concentrations.

However, ammonium chloride induces the

enzyme production at 0.5% concentration only.

Further increase in dose of this chemical

steadily declined the enzyme production.

(Improved methods of composting for white button

      mushroom, Agaricus bisporus, Project-NCM-16)

1.2 Organic button mushroom

production

For raising 10th crop of organic button

mushroom, the compost was prepared using

wheat straw – 1000 kg, poultry manure – 800

kg, brewers grains – 400 kg, cotton seed cake –

60 kg, wheat bran – 150 kg and gypsum – 35 kg

with 1.60% initial nitrogen. Composting

schedule followed was -6, -4, -2, 0 / 0, 3, 6, 9, 11,

13, 15 and followed by filling for phase-II in bulk

chamber. Spawning was done with wheat grain

based spawn of hybrid A-15 @ 0.75% of the wet

weight of the finished compost. The spawned

bags were incubated at 24 ± 1oC for 15 days

and the spawn run was completed with in 15

days time. Case run was achieved with in 8 days.

Pinheads appeared after 13th day of casing, while

first harvest (days post-casing) was achieved

after 18 days.

During 4 weeks of cropping 10.13 kg

mushroom / q compost were harvested. The first

2 weeks yielded near 80% of the total mushroom

yield. The 3rd week yielded good number of

fruiting bodies but with very small individual

fruiting weight. The individual fruiting body

weight also varied during different stages of

cultivation and it was the highest of 16.29 g

during first flush, followed by 14.17 g during

second flush (Table -3).

For raising 11th crop of organic button

mushroom the compost was prepared and

spawning was same as for crop 10. The spawned

bags were incubated at 24 ± 1oC and the spawn

Table 3: Mushroom yield and yielding attributes of 10th organically raised button mushroom crop

Yielding attribute Weekly yielding pattern Total mushroom yield

(Kg/q compost)

1st 2nd 3rd 4th

Mushroom yield 4.31 ± 0.18 3.78 ± 0.13 1.40 ± 0.10 0.72 ± 0.07 10.13 ± 0.23

(kg/q compost)

Number of fruiting 264.6 ± 10.6 266.8 ± 0.7 176.6 ± 10.0 60.0 ± 5.8 695.5 ± 14.8

bodies/q compost

Average fruiting body 16.29 14.17 7.93 11.92 14.56

weight (g)
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run was completed with in 9 days time. Case

run was achieved in 5 days. Pinheads appeared

after 10th day of casing, while first harvest (days

post-casing) was achieved after 15 days.

During 3 weeks of cropping 7.43 kg

mushroom / q compost were harvested. The first

2 weeks yielded near 85% of the total mushroom

yield. There was a sudden decrease in

mushroom yield due to heavy infestation of

mites and other pests, which forced early

termination of the crop.  The individual fruiting

body weight also varied during different stages

of cultivation and it was the highest (18.10 g)

during second week of cropping, followed by

13.08 g during first week of cropping (Table -4).

Recycling of spent mushroom substrate as

manure for field crops

During 2008 season, experiment was laid out

by mixing the aerobically recomposted button

mushroom spent substrate @ 12, 15, 20 and 25

kg /plot of 2 x 3 m2. The trail for capsicum and

tomato were laid out simultaneously by using

the local cultivars. In capsicum the highest

plant growth was recorded in plots with 12 kg

SMS, followed by 20 kg. However, in tomato the

difference in plant growth was less significant

and highest growth was recorded in plots with

25 kg SMS/plot. The capsicum fruit yield

gradually decreased with increasing rate of

SMS/plot and the highest fruit yield was

Table 4: Mushroom yield and yielding attributes of 11th organically raised button mushroom crop

Yielding attribute Weekly yielding pattern Total mushroom yield

(Kg/q compost)

1st 2nd 3rd

Mushroom yield 4.15 ± 0.17 2.16 ± 0.12 1.12 ± 0.08 7.43 ± 0.22

(kg/q compost)

Number of fruiting 317.8 ± 12.5 183.2 ± 9.7 95.4 ± 7.1 597.9 ± 16.8

bodies/q compost

Average fruiting body 13.08 18.10 11.69 12.43

weight (g)

Table 5: Effect of different quantity of recomposted button mushroom SMS used as manure in capsicum

and tomato cultivation

Treatment Vegetative growth, fruit yield and fruit wt.

(SMS in kg/plot)

Capsicum Tomato

Plant growth Fruit yield Fruit wt Plant growth Fruit yield Fruit wt

(visual) (ton/hec) (g) (visual) (ton/hec) (g)

12 kg (20 t/hec) ++++++ 5.572 61.66 ++++++ 19.625 108.03

15 kg (25 t/hec) +++ 4.728 52.53 +++++ 20.732 95.68

20 kg (33.33 t/hec) +++++ 4.753 62.45 ++++++ 20.767 102.98

25 kg (41.66 t/hec) +++ 2.714 49.86 +++++++ 25.647 102.59
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obtained in plots receiving the lowest dose of

SMS. The trend was almost just reverse in

tomato and the highest fruit yield was harvested

from plots receiving the highest dose of the

SMS. The fruit weight was highest in plots

received the lowest dose of SMS. There was

insignificant difference in fruit yield of both

capsicum and tomato in middle level SMS

applications i.e. 15 and 20 kg SMS/plot.

However, average fruit weight was higher from

plots received higher dose of SMS (Table-5).

Organic mushroom production and quality produce,

                                                      Project-NCM-31

2. Speciality Mushrooms

Cultivation of Macrolepiota procera

Cultivation trial on Macrolepiota procera

was undertaked on short method compost. The

spawn run was completed in 32-37 days at 25-

28oC. The primordia initiated after 20-25 days

after the application of casing layer. Few fruit

bodies were produced and  later on heavy

infestation of nematodes was  observed.

Enzyme profile of Macrolepiota procera

Extracellular enzyme profile of

Macrolepiota procera presented in Table-6

showed that it has good activity of Lig-

peroxidase which further increased by

supplementing the medium with wheat bran.

Similarly it also have good activity of laccase

and the same trend was observed with respect

to supplementation. The activity of PPO also

increased with supplementation. M. procera

also has some activities of endo-glucanase, exo-

glucanase and β-glucosidase and

supplementation resulted in slightly increased

activity of all these enzymes.

The data presented in Table-7 revealed that

F.velutipes show good activity of Endo-

glucanase, Exo-glucanse β-glucanase, Mn-

peroxidase and Xylanase.  Supplementation of

the medium with 10, 20 and 50ppm with

asparagine resulted in slight enhancement in

the activity of all the enzymes. The highest

activity of endo-glucanase (34.72 Uh-1ml-1) and

exo-glucanse (40.6 Uh-1ml-1) was recorded in the

medium supplemented with 50ppm asparagines

whereas it was 43.6 Umin -1ml -1   in Mn-

peroxidase.

Table 6: Extracellular enzyme profile of Macrolepiota procera

Isolate *Weight C
x
-glu C

1
-glu βββββ-glu Xyla Lig-per Lac PPO

Uh-1ml-1 Umin-1ml-1

T-1 17 2.1 1.2 3.6 1.3 99.9 5.7 1.9

T-2 18 3.1 2.6 3.3 1.7 100.5 5.9 1.9

T-3 18 3.2 2.6 3.6 1.5 103.0 6.9 2.7

T-4 18 3.8 2.9 3.9 1.5 109.8 6.8 2.9

T-5 20 3.8 2.9 4.7 1.7 109.2 7.3 3.5

CD (0.05) 2.8 0.5 0.6 1.2 0.5 15.6 2.4 0.8

*Dry mycelial weight  (mg/ml)

Cellulases and hemicellulases:

Unit= µ mole glucose release ml-1 h-1

Laccase and PPO:

Unit= change in OD by 0.001 ml-1 min-1
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Table 7: Extracellular enzyme profile of Flammulina velutipes

Isolate *Weight C
x
-glu C

1
-glu βββββ-glu Xylan Mn-per Lac PPO

Uh-1ml-1 Umin-1ml-1

T-1 20 32.2 34.7 30.2 31.3 23.9 0.0 0.0

T-2 22 32.6 34.6 29.0 34.5 29.3 2.4 0.0

T-3 18 34.2 36.5 32.5 35.6 37.3 0.0 0.0

T-4 11 34.7 40.6 32.7 35.3 43.6 0.0 0.0

CD (0.05) 3.6 4.8 6.3 4.5 8.2    5.0 -  0.0

* Dry mycelial weight after 10 days (mg/ml)

Cellulases and hemicellulases:

Unit= µ mole glucose release ml-1 h-1

Laccase and PPO:

Unit= change in OD by 0.001 ml-1 min-1

Extracellular enzyme profile of

Flammulina velutipes

Effect of different growth hormones on

the mycelial growth of Agrocybe aegerita

The data presented in Table-8 revealed that

both the growth regulators did not have any

significant effect on the production of Agrocybe

Table 8: Effect of different growth regulators

on the yield of Agrocybe aegerita

Growth Rate(%) *Days taken for Yield

regulator spawn run

GA 10 27 200

20 26 220

50 26 200

Kinetin 10 27 180

20 27 200

50 27 190

Control 180

CD (0.05) 19.5

aegerita. These growth regulators did not

considerably reduce the days for the completion

of spawn run but significantly resulted in

enhancement in the production.

Effect of cultivation substrates on the

productivity of Lentinula edodes

The cultivation trials on Lentinula edodes

revealed that it was able to colonize both wheat

straw and saw dust alone or in combination and

it took shortest time (48 days) on wheat straw

followed by 58 days on wheat straw + saw dust

(50:50) and saw dust alone (68days).  The

Maximum yield (404g/ 500g dry substrate) was

recorded on saw dust alone whereas no fruit

bodies were produced on wheat straw alone.

       (Standardization of cultivation technology of

                 specialty mushrooms, Project- NCM-18)
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1. Insect-Pests and Diseases of Mushrooms

1.1 Survey and surveillance of pests and

diseases

Survey of different farms surrounding

Murthal (Haryana) revealed the widespread

incidence of wet bubble, yellow mould and

brown plaster mould. Severe incidence of

scarids, phorids and red pepper mite

Pygmephorus sellnicki was also recorded in

most of the farms surveyed during the year.

These mites were observed to make pits in the

fruit bodies  and resulted in browning of the

cap.

Efficacy of botanicals against Mycogone

perniciosa

Various plant materials  extracts namely

Cannabis sativa, Ricinus cummunis,

Callistomon lanceolatus , Citrus spp.,

Eucalyptus spp. Dhatura spp., Solanum

khasianum, Thuja compacta and certain oils viz

neem, garlic, corriender, tulsi, kalonji, aajwain

as well as two commercial formulations of neem

and sai gold were evaluated against M.

perniciosa and A. bisporus both under in-vitro

and in-vivo conditions. Three types of

extrcation method viz., alcholic extraction, dry

extraction and fresh extracts were used for

preparing the extracts. Aqueous plant extract

was added to malt extract agar medium

prepared in 150 ml conical flasks so as to obtain

the final concentration of 1% of the extract in

the medium. The medium was poured into

sterilized Petri plates @ 20 ml per plate and

after solidification, inoculations were done with

8 mm dia mycelial disc cut from 7 days old

cultures and incubated at 25oC. Each treatment

was replicated five times. Medium with sterile

distilled water served as control.  Grain spawn

of M. perniciosa and A. bisporus were prepared

on wheat grain. Agaricus bisporus (S-11) crop

was raised on pasteurized compost as per the

standard cultural practices. Ten kg compost

CROP PROTECTION

was filled per bag and spawning was done

@0.5%. Each treatment was replicated ten

times. Inoculum of  M. perniciosa  was added @

1g/ bag (10 kg compost) at the time of casing.

To evaluate the efficacy under mushroom house

condition, 1% and 2% extract of selected plant

materials were applied at the time of casing and

subsequently at 7 days intervals. Bags devoid

of inoculum and botanicals served as control.

Standard package of practices for cultivation

were adopted throughout the experiment.

Perusal of data in Table -1 reveal that among

the fresh extracts , extract of T. erecta caused

27.34% inhibition of mycelial growth followed

by Parthenium  spp  (16.52%). Increase in

mycelial growth was recorded in  Nyctanthes

aror-tritis, Gardenia spp, R. cumminis and

Euclyptus  spp. Among dry extracts no

inhibition of growth was recorded in any case.

Among alcoholic extracts C. sativa  caused the

maximum inhibition of 32.9% followed by C.

lanceolatus ( 22.2%).

When different oils were tested, oil of A.cepa,

Trachyspermum ammi,  Nigella sativa and

Coriandrum sativum caused 100% inhibition of

mycelial growth of M. perniciosa  (Table -2).

Garlic oil, Ajwain oil, Econeem and Sai gold

caused 100% inhibition of mycelial growth of

A. bisporus.

Under in-vivo  conditions (Table -3)

maximum yield (1098g) was recorded in case of

carbendazim treatment followed by neem oil and

Gardenia spp. The maximum number of

diseased fruit bodies were recorded with oil of

A. cepa (717) followed by extracts of R.

cumminis.

2. Status of carbendazim residues in

processed and marketable mushrooms

Crops of Agaricus bisporus ( A-15)  and M.

procera were raised on pasteurized compost as

per the standard cultural practices. Ten kg



Table 1: Effect of different plant extracts against M. perniciosa

Growth of  M. perniciosa  (mm)

Plant Fresh extract Dry extract Alcoholic extract

Radial %Inhibition Radial %Inhibition Radial %inhibition

growth growth growth

(mm) (mm) (mm)

Dhatura strumonium 50.0 0.0 - - - -

Tagetus erecta 62.1 27.3 - - 60.8 14.8

Nyctanthes aror-tristis 55.0 +9.1 - - 79.6 11.6

Parthenium spp 71.3 16.5 - - NT -

Callistomon lanceolatus 52.0 +13.8 50.0 0.0 70.0 22.2

Cannabus sativa 43.2 13.6 - - 60.4 32.9

Gardenia spp 57.6 +13.2 40.6 0.0 80.0 11.1

Thooja campacta 42.0 16.0 50.0 0.0 75.0 16.7

Ricinus cummunis 61.0 +18.0 40.7 0.0 71.2 20.9

Eucalyptus spp 55.0 +9.1 40.9 0.0 78.8 12.4

Control 50.0 40.6 90.0 -

Table 2: Effect of different commercial and oil products against M. perniciosa

Oil/ product M. perniciosa A. bisporus

Radial growth(mm) %Inhibition Radial growth(mm) %Inhibition

Neem oil 39.6 56.0 25.6 57.3

Garlic oil 0.0 100.0 0.0 100.0

Corriender oil 0.0 100.0 37.0 38.3

Tulsi oil 10.6 88.2 0.0 0.0

Ajwain oil 0.0 100.0 0.0 100.0

Kalonji oil 0.0 100.0 33.6 44.0

Econeem 16.0 82.2 0.0 100.0

Sai gold 28.8 68.0 0.0 100.0

Carbendazim 18.6 79.3 0.0 100.0

Control 90.0 60.0
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Table 3: Effect of some oils and plant products

on M.perniciosa

Product/ oil Yield ( g/q of substrate)

Healthy Diseased

fruit body fruit body

Neem oil 987 14

Sai gold 980 210

Immidacloprid 658 460

Oil of Allium cepa 628 717

Oil of Coriandrum sativum 721 138

Oil of Ocimum sabctum 645 369

Oil of Trachyspermum ammi 558 202

Oil of Nigella sativa 498 80

Gardenia sp 984 148

Cannabis sativa 792 109

Nyctanthes aror-tristis 660 370

Thooja compacta 760 392

Callistomon lanceolatus 689 386

Ricinus cummunis 780 518

Eucalyptus spp 934 276

Carbendazim 1098 50

compost was filled in each bag and spawning

was done @ 0.5%. Each treatment was

replicated ten times. Crops of  Calocybe indica

and P. sajor-caju were raised on steam

pasteurized wheat straw. Five kg substrate was

filled per bag and spawning was done @ 5% and

2% , respectively. Commonly used fungicide,

carbendazim was sprayed @ 0.1% on fruiting

bodies just one day before harvest. In order to

assess the effect of storage and processing,

harvested fruit bodies were pooled  and  100 g

each was subjected to different treatments viz.,

washing with plain water (samples were washed

and rubbed with hands for one minute),  washing

with potassium disulphite (0.1%), washing with

ascorbic acid (0.1%), stored at room temperature

and in refrigerator or at 40C for two days, oven

drying and boiling for 10 minutes. Oven dried

mushrooms were rehydrated before extraction.

Each sample was analysed for residue content

in the same manner as described for

unprocessed sample.

In another experiment, mushroom samples

(200g) were collected from different sources

(market, mushroom growers, NRCM general

crop and NRCM organically grown crop) and

analysed for the residue of carbendazim. The

samples were processed immediately to avoid

any loss of fungicide during storage.

Representative sample of mushrooms (100g)

were homogenized in a mixer and extraction

was carried out using ethyl acetate.

The results obtained are presented in Table-

4. The data revealed that residue reduced to

28.57% to 81.86% in different mushrooms by

simple washing, however, washing with

potassium disulphite (KMS) resulted in

increased residue levels. Corresponding losses

due to washing with ascorbic acid, storing at

room temperature for two days, storing in

refrigerator for two days, oven drying and

boiling or cooking  of samples ranged from

13.09-60.95%, 10.11-81.23%, 35.71-80.47%, 1.19-

79.34% and 33.92-86.90%, respectively.

The results of samples collected from

different sources are presented in Table-5. The

data reveal that almost all the samples were

found contaminated with carbendazim and even

button mushroom grown organically, residues

of carbendazim were detected in appreciable

quantities.  However, none of the samples

contained total carbendazim residue above

maximum residue limit (MRL) of 1 ppm.

Carbendazim residue in different samples

ranged from 0.114 ppm to 0.604 ppm. When

repeated sprays of carbendazim were given

during different growth stages of the crop,

slightly higher level of  carbendazim residue

was detected.
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able 4: Effect of processing on persistence of carbendazim in different mushrooms

                                                    Treatment ( residue in ppm)

Mushroom Fresh Washed Washed Washed with Stored at Stored in Oven Boiled
unwashed with with KMS ascorbic room temp- refrigerator dried

water acid erature for for 2 days
2 days

C.indica 0.794 0.144 0.936 0.310 0.149 0.155 0.164 0.104
(81.86) (+15.17) (60.95) (81.23) (80.47) (79.34) (86.90)

A. bisporus 0.168 0.120 0.230 0.146 0.151 0.108 0.166 0.111
(A-15) (28.57) (+26.95) (13.09) (10.11) (35.71) (1.19) (33.92)

M. procera 0.134 0.037 0.397 NT NT NT 0.072 NT
(72.38) (+66.24) (46.26)

P.sajor-caju 0.399 0.115 0.402 0.292 0.212 0.235 0.153 0.193
(71.17) (+0.75) (26.81) (46.86) (41.10) (61.65) (51.62)

Figures in parentheses are per cent increase or decrease in residue level
NT =  not tested

Table 5: Residue of carbendazim ( ppm) in different samples of mushrooms

Source Compost Spray schedule Strain Flush Residue detected (ppm)

NRCM Organic Nil A-15 3rd 0.288

NRCM SMC Nil S-11 3rd 0.389

NRCM SMC Nil S-11 1st 0.165

NRCM Organic Nil A-15 3rd 0.271

NRCM SMC Spray at casing A-15 1st ND

NRCM SMC Spray at casing + A-15 1st 0.345
7 days after casing

NRCM Organic Nil A-15 3rd 0.604
(room 1)

NRCM Organic Nil A-15 3rd 0.311
(room 10)

Farmer-1 SMC 3 sprays U-3 3rd 0.114

FarmerMamleag - S-11 - ND

Farmer-2Kasouli patta - - S-11 - 0.260

Farmer-3Kasouli patta - - S-11 - 0.260

Farmer-4Garu - - U-3 1st 0.136

FarmerBalhedi - - S-11 - ND

Farmer-5Subathu SMC Nil S-11 1st 0.333

Market -1 - - U-3 - ND

Market-2 - - U-3 - 0.222

Market-3 - - S-11 - ND

Market Sample-4 - - U-3 - 0.220

Market Sample-5 - - U-3 - 0.365

Market Sample-6 - - U-3 - 0.211

Market -7 - - - - ND

Market-8 - - - - 0.206

SMC = Short method compost,  ND = not detected
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3. Residues of malathion and

decamethrin and effect of washing and

cooking in white button mushroom,

Agaricus bisporus

Agaricus bisporus (S-11) crop was raised on

pasteurized compost as per the standard

cultural practices. Ten kg compost was filled

in each bag and spawning was done @ 0.5%.

Each treatment was replicated ten times.

Control bags were sprayed with water. In one

set malathion and decamethrin were sprayed

only once at five different concentrations

(0.001%, 0.005%, 0.01%, 0.05%, 0.1%) at the time

of casing.  In second set one spray @ 0.01%

concentration was given at the time of casing

and second spray seven days after casing. In

third set one spray @ 0.01% was given at the

time of casing and second spray seven days after

casing and third spray 7 days after the second

spray. Samples of fruit body were collected at

first harvest for residue analysis using GC

equipped with FID.  In another experiment,

mushroom samples were collected from

different sources (market, growers, NRCM) and

analysed for the residue of above mentioned

insecticides.

Collected samples were homogenized in a

mixer. From 100g homogenized material 5g

sample was taken to which 10g Florosil was

added to make free flowing powder. Sample was

extracted with 50 ml ethyl acatate, concentrated

to 1-2 ml and cleaned up in silica gel column

and extracted with 10ml, 10% acetone in hexane

solution. Elutant was evaporated to dryness

and at 40-450C. Residue was redissolved in 5 ml

ethyl acetate and injected 0.5µl  in to GC.

Chrometographic analysis:  Perkin Elmer

Clarus 500 model equipped with FID was used.

Oven, injector and detector temperature were

set at 220, 250 and 2500C, respectively.  The

column used was Elite-5 (cross bond 5%

diphenyl-95% dimethyl polsiloxane) 30mX

0.53mm ID, 0.5um df fused silica capillary

column. Nitrogen was used as carrier gas at 16

µL /minute. Before the use, GLC column was

primed with several injections of standards of

both the insecticides till a constant response

was obtained. Suitable aliquots of sample

extracts were injected in to GLC. The

concentration of insecticide present in the

sample was quantified by comparison of peak

height of sample chromatograms with those of

standards run under identical  operating

conditions. Under these operating conditions

retention time of malathion and decamethrin

was 3.38 and 4.75 minutes, respectively.

In order to assess the effect of washing and

boiling or cooking on the dissipation of

insecticides residues, samples (100g) were

washed and rubbed with hands for one minute

in a small dish containing fresh water. Chopped

samples were also boiled or cooked for 10

minutes using quantities of water enough to

dip the samples. During boiling or cooking  the

container was covered with a lid. Each washed

, boiled or cooked sample was extracted, cleaned

up analysed for the residues content in the same

manner as described for unprocessed samples.

Perusal of data ( Table-6) reveals that residue

of malathion although below the tolerance

limit was detected in all the concentrations

tested. When  single spray of different

concentrations of malathion was given at the

time of casing , residues level varied from 0.32

ppm to 0.79 ppm.  Corresponding increase in

residue level was recorded in the treatment

where two and three sprays of malathion

(0.01%)  were given . However, residue level  in

all the treatments was found to be below the

tolerance limit . The present investigation

reveal that residue level of malathion does not

rise above maximum permissible limit of 3 ppm

even when variable concentrations and repeated

sprays were given.  In the present investigation

it was observed that spraying malathion at

0.1% concentration  during different growth

stages did not affect the yield of A. bisporus.  In

the present investigations, residue level

exceeded the tolerance limit only in those

treatment where  two and three sprays were

given.  When mushroom samples were collected
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from different sources , 60% sample were found

to be contaminated with the residue of

malathion and decamethrin although  level was

below the tolerance limit ( Table-7).

Effect of processing

The initial residues in different

concentrations of malathion  was reduced by

31.57% to 59.09% by simple washing of

mushrooms (Table-8). Corresponding losses due

to boiling or cooking of samples ranged from

Table 6: Malathion and decamethrin residues in A. bisporus

Days after treatment Treatment concentration ( %) Residue ( ppm) *

Malathion Decamethrin

14 0.001 0.32 0.26

14 0.005 0.39 0.34

14 0.010 0.46 0.38

14 0.050 0.54 0.54

14 0.100 0.79 0.61

Control ND ND

RL 
50 ( Hours)

15.05 7.52

T 
to 1

 ( days) 0.23 0.22

*Average of 10 replications

·ND= not detected

Table 7: Effect of number of sprays of malathion

and decamethrin on residue level in A.

bisporus

No. of sprays Residue (ppm)

Malathion Decamethrin

( 0.01%) ( 0.01%)

1 0.46 0.38

2 0.88 1.04

3 0.95 1.82

able 8: Effect of processing on the residue of malathion and decamethrin in A. bisporus

Residue ( ppm)

Malathion Decamethrin

No. of sprays Treatment UW W B UW W B
concentration (%)

One 0.001 0.32 0.17(46.88) 0.04(87.50) 0.26 0.06(76.92) 0.05(80.76)

One 0.005 0.39 0.20(48.72) 0.11(71.79) 0.34 0.08(76.47) 0.07(79.40)

One 0.01 0.46 0.27(41.30) 0.11(76.08) 0.38 0.15(60.52) 0.06(84.21)

One 0.05 0.54 0.30(44.44) 0.11(79.62) 0.54 0.17(68.51) 0.12(77.77)

One 0.10 0.79 0.42(46.83) 0.26(67.08) 0.61 0.24(60.65) 0.12(80.32)

Two 0.01 0.88 0.36(59.09) 0.26(70.45) 1.04 0.26(75.00) 0.13(87.50)

Three 0.01 0.95 0.65(31.57) 0.47(50.52) 1.82 0.75(59.79) 0.18(90.10)

Figures in parentheses  represent percentage reduction, UW= Unwashed, W= washed, B= boiled
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50.52% to 87.5%. In case of decamethrin initial

residues was  reduced by 59.79% to 76.92% by

simple washing of mushrooms. Corresponding

losses due to boiling or cooking of mushrooms

ranged from 77.27% to 90.10%. In case of

decamethrin boiling  process reduced the

residues to the safe level up to 0.05%

concentration tested.

It is thus concluded that malathion at 0.1%

and decamethrin at 0.05% if applied at the time

of casing and subsequently after 7 days would

protect the mushrooms from pest infestation

and keep it safe from residue hazards. Safe

waiting period of one day is suggested.

When mushroom samples were collected

from different sources, residue of both the

insecticides were recorded (Table-9) in some of

the samples, although residue was below the

permissible level.

Table 9: Residue of malathion and decamethrin
in button mushroom collected from
different sources

 Sl. No. Residue (ppm)

Source Malathion Decamethrin

1 LM 0.543 0.163

2 LM 0.105 0.087

3 Farmer ND 0.201

4 Farmer ND ND

5 NRCM 0.132 0.102

6 LM 0.167 ND

7 Farmer ND ND

8 Farmer ND 0.027

9 LM 0.083 0.390

10 NRCM 0.249 ND

(Exploitation of indigenous microbes, plant

products and pesticides for the management of

pests and diseases associated with mushrooms,

Project-NCM-34)

2. Molecular characterization of

pathogenic fungi causing diseases in

mushrooms

Samples of different moulds/ mycoparasites

infecting different mushroom were collected

from different mushroom units located in

Murthal, Gannaur, Solan, Shimla, Bilaspur, and

Sonepat.  In all fifty two samples were collected.

Moulds/ mycoparasites were isolated and pure

cultures were raised. Different fungi namely,

Mycogone, Sepedonium, Sclerotium, Fusarium,

Papulaspora, Trichoderma, Verticillium and

Dactylium were found to be associated with

different mushrooms. Dactylium, Sclerotium,

Mycogone and Sepedonium, were isolated from

the compost of button mushroom. Dactylium

spp were isolated from Agaricus bisporus (A-

15) Calocybe and Pleurotus spp.  Five samples

of Dactylium were also collected from Agaricus

bisporus, two from Pleurotus and  and two from

Calocybe and pure culture were raised.

2.1 Molecular characterization of

Cladobotryum and Mycogone

Cladobotryum species associated with

cobweb disease of edible mushrooms were

isolated from fruit bodies of Agaricus bisporus,

Calocybe indica and Pleurotus sajor-caju, P.

sapidus, P. florida and P. ostreatus. The

nucleotide sequence comparisons of 5.8S rRNA

identified 15 Cladobotryum  isolates into three

taxa, Cladobotryum  dendroides , C.

mycophilum  and C. asterophorum.  The RAPD

primers exhibited both inter and intra- specific

variations among the test isolates and separated

them into seven distinct phylogenetic sub-

clades. In the light of molecular identification

the cultures of C.  dendroides were redesignated

as C. mycophilum and C. asterophorum. The

present studies indicates that at least three

species are associated with cobweb disease of

different cultivated   mushrooms in India and

C. mycophilum is potential cause of cobweb
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disease in Agaricus bisporus and not C.

dendroides as described earlier. C. mycophilum

has wide host range and it can also infect milky

mushroom. C. asterophorum was found to be

associated with different species of oyster

mushrooms and suggests wide geographical

distribution and is a potential threat to the

Pleurotus cultivation.

Wet bubble is a major disease in Agaricus

bisporus. The symptoms, microscopic

examination and pathogenicity tests of the

fungus validate the pathogen as Hypomyces

perniciosus. The nucleotide sequence

comparisons of 5.8S rRNA gene of the pathogen

using BLAST, National Centre for

Biotechnology Information (NCBI), USA

databases showed distinct molecular identities

(90-91%) with other mushroom pathogen and

have been assigned new Gen accession number

EU 380317.

2.2 ITS- RFLP of Various fungal moulds

All the 12 mycoparasites and moulds of

mushrooms exhibited ITS lengths between 600-

800 bp on gel electrophoresis (Fig.1). The RAPD

profiles generated using three primers Viz.,

OPA-10, OPB-10 and OPB-11 exhibited

significant polymorphism in bending patterns

(Fig.2, 3, 4). A combined dendrogram of all the

three random primers distinguished all the

mycoparasites from each other (Fig.5).

Fig. 1. ITS profile of different mycoparasites and

moulds of mushroom

Fig. 2. RAPD profiles of different mycoparasites and

moulds of mushroom using OPA-10 primer

Fig. 3. RAPD profiles of different mycoparasites and

moulds of mushroom using OPB-10 primer

Fig. 4. RAPD profiles of different mycoparasites and

moulds of mushroom using OPB-11 primer

Fig. 5. UPGMA dendrogram showing genetic

relationship between different

mycoparasites and moulds of mushrooms
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All the three arbitrary decamer RAPD

primers amplified the genomic scorable DNA

unique fragments and exhibited variations

among the test isolates and showed their

individuality. Group-I included Chaetomium

globosum Group-2 (Hypomyces perniciosus),

Group-3 (Sepedonium chryospermum), Group-

4 (Fusarium chlamydosporum), Group-5

(Trichoderma harzianum, Group-6

(Verticillium fungicola), Group-7 (Papulospora

byssina), Group-8 (Cladobotryum

asterophorum), Group-9(Cladobotryum

mycophilum), Group-10 (Trichoderma

longibrachiatum), Group- 11 (Gliocladium

roseum) and  Group-12 (Trichoderma

asperellum).  The ITS sequences  of Gen

accession numbers EF651792, EU 380317,

EU816370, EF-017709, EU816372, EU816368,

EU816369, EU-340833, EU-340834,EU 810161,

EU816371 and EU 810160, of  all the test

pathogens has been submitted to NCBI database

and are available in public domain for

comparisons.

Three arbitrary decamer RAPD primers

amplified unique scorable DNA fragments and

exhibited variations among different

mycoparasites of edible mushrooms. Taq 1

restriction enzyme produced unique ARDRA

profiles in four important mycoparasites,

namely, Hypomyces perniciosus (200bp),

Cladobotryum asterophorum  (280bp),

Cladobotryum mycophilum (300bp), and

Papulospora byssina (400bp). Whereas, Msp 1

restriction enzyme yielded unique profiles for

identification of   (Chaetomium globosum

(440bp), Trichoderma harzianum (380bp),

Trichoderma longibrachiatum (300bp), and

Sepedonium chryospermum (350bp) moulds,

that can be used  as genetic markers for quick

detection of these mycoparasites without

resorting each time to DNA sequencing.

2.3 Extracellular enzyme profile of

Cladobotryum species associated

with mushrooms

Extracellular enzyme profile of

Cladobotryum isolates revealed that most of the

isolates have high activity of pectinase and

xylanase, C-1 cellulase and Cx cellulase.

Similarly extracellular enzyme profile of

Verticillium isolate revealed good activity of

pectinase, chitinase and Cx cellulose.

(Molecular and physiological characterization of

moulds associated with mushrooms, Project-NCM-32)

3. Molecular characterization of various

bacterial isolates associated with

mushrooms

Molecular characterization of 10 isolates of

bacteria collected from Agaricus bisporus and

Volvariella volvacea, were undertaken by ITS

sequencing of 16S rRNA gene (Fig.6).

Phylogenetic analysis of 10 bacterial isolates

using RAPD technique exhibited 5 phylogenetic

groups.

Fig. 6. ITS profile of bacterial isolates
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Interaction studies

The data presented in Table-10  revealed that

out of ten isolates, 8 isolates inhibited the

growth of Flammulina velutipes whereas all the

ten isolates inhibited the growth of Volvariella

volvacea to varying extent. However, the

maximum (50% ) inhibition was noticed with

isolate number V in case of F.velutipes followed

by VI and IX both resulting in 38.9% inhibition.

In  V volvacea isolate IX inhibited the growth

upto 66.6% followed by V (61.1%) and isolate

VI (44.4%).

             (Etiology, molecular characterization and

         management of bacterial diseases of

          mushrooms, Project-NCM-41)

Table 10:  Interaction of different mushrooms with different isolates of bacteria

Mushroom Different isolates of Pseudomonas species

Average diametric growth (cm)

Control I II III IV V VI VII VIII IX X

Flammulina velutipes 9.0 6.3 9.0 7.3 6.5 4.5 5.5 6.3 9.0 5.5 6.0

(30.0) (0.0) (18.9) (27.8) (50.0) (38.9) (30.0) (0.0) (38.9) (33.3)

Volvariella volvacea 9.0 5.5 8.5 7.5 7.0 3.5 5.0 6.0 8.5 3.0 6.5

(38.9) (5.5) (16.7) (22.2) (61.1) (44.4) (33.3) (5.5) (66.6) (27.8)
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1. Studies on the medicinal mushroom

Ganoderma lucidum

1.1 Pilot scale production

During the year under report pilot scale

production of Ganoderma was attempted in

controlled cropping rooms of the Centre.

Excellent crop was raised and demonstrated

during the Mushroom Mela on 10th September.

(Fig.1).

CROP NUTRITION AND UTILIZATION

0.050%) and high N (0.20 and 0.40%) in liquid

culture. Highest Mn-Peroxidase was produced

in 0.05% N followed by 0.2%N. Negligible

activities were noticed in other treatments.

Dynamics of lignolytic (Mn-peroxidases) and

cellulolytic ( enoglucanase) enzyme production

in the substrate under actual growing

conditions was studied under the SSF. Though

peroxidases appeared and peaked earlier than

cellulase but no definite trend could be observed

there after. Very high levels of both the

activities maintained throughout rest of the

cycle till the first flush was over.

1.4 Extraction of polysachharides

Study was conducted to extract water

soluble-alcohol insoluble polysaccharides from

fresh+ homogenized and dried + pulverized

(0.25mm). The yield of polysaccharides was

higher from the fresh (832 mg) than from dried

(631 mg per 100 g fresh eq.) fructification.

2. Post harvest technology of mushrooms

2.1 MAP studies on button mushroom

under ambient condition

Experiments were conducted on the modified

atmospheric packaging (MAP) of button

mushroom using the MAP machine(Fig.2).

Fresh button mushrooms were used for the

study and 100 gauge polythene and 100 gauge

polypropylene bags were used for the study.

Nitrogen gas (80%) and CO
2
 (15%) gas were

flushed inside the package and sealed in the

platform of MAP machine and stored in ambient

condition. Button mushrooms were also

vaccum packed and kept in ambient condition

for storage. Various quality characteristics

studied for the stored button mushrooms were

weight loss, gill opening and whiteness. It was

observed that mushroom stored in 100 gauge

PP bags were found good upto 4 days (Fig. 3).

Fig. 1. Execellent crop of Ganoderma lucidum

1.2 Optimum bag size

Preliminary efforts were made to grow

Ganoderma in trays. Sterilized bags were

spawned then 5 bags contents emptied in plastic

trays for the spawn run and fruiting, but it

failed due to contamination over the larger area

of the trays.

In yet another trial, bags of various sizes

(1,2,3,4,5 Kg wet weight) were tried for growing

Ganoderma. While 4 and 5 kg bags failed due

to improper sterilization. However, two and

three kg bags gave equally good fruiting.

1.3 Production of Mn-peroxidases by G.

lucidum

Production of Mn-peroxidases by G. lucidum

was studied on saw dust under low N (0.025,



2.2 Packaging studies on paddy straw

mushroom

Freshly harvested paddy straw mushrooms

were packed in PP bags in open condition, PP

bags in sealed condition, plastic container in

air tight condition and paper envelope (Fig.4).

The packed paddy straw mushrooms were

stored in ambient condition, 10-18°C

temperature, freezer and refrigerated

conditions. The various quality parameters viz.,

veil opening, weight loss, off-smell, texture and

leakage of water were observed. It was observed

that the quality paddy straw mushrooms stored

in PP bags of open condition were found good

up to 2 days irrespective of the storage

condition.

(Modified atmosphere packaging and storage of

mushrooms, Project-NCM-35)

3. Development of Indigenous machinery

for spawn and mushroom production

3.1 Design and Development of portable

pasteurization chamber

A mini portable pasteurization chamber was

designed (Fig.5) and developed for

pasteurization of wheat straw, paddy straw and

sawdust for compost preparation of oyster

mushroom, milky mushroom and Ganoderma

Fig. 2. Button mushrooms being packed in MAP

machine

Fig. 3. Quality of button mushrooms on the 4th day

of storage under MAP condition

Fig. 4. Paddy straw mushrooms stored in different

packaging materials

Fig. 5. Design of portable pasteurization chamber
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Fig. 6. Portable pasteurization chamber

lucidum cultivation. The size (Fig.6) of the mini

pasteurization chamber is 1.7 m (length) X 1.5

m (height) X 1.5 m (width).

The heat input for the chamber is from the

electric heaters (03 KW, 2 Nos.) and there is an

alternate provision to use steam boiler (MS

steam pipe 15 mm dia.) for pasteurizing the sub-

strate. A grated floor was fabricated using 40

mm MS flat at a distance of 05 mm and at a

height of 0.3 m to support the loose substrate

and / or substrate in gunny bags. 50 mm MS

angle was used in the frame of the chamber and

14 gauge MS sheet was used to cover the frame.

A thermostat was provided in the chamber,

which will switch off the power supply when

the required temperature of the water is at-

tained.

Experiments were conducted in the newly

developed portable pasteurization chamber to

prepare the substrate for oyster mushroom

cultivation. Wheat straw was used as the

substrate and 50 kg of dry wheat straw was

filled in the gunny bags. The gunny bags filled

with wheat straw were kept inside the water

filled in the chamber. It was observed that when

both the heaters were switched on, the required

pasteurization temperature of 75-80°C was

achieved in 11 hours and the single heater took

23 hours to achieve the required pasteurization

temperature for the wheat straw substrate.

(Network project on development of Indigenous

machinery for spawn and mushroom production)
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1. Cultivation trials of oyster mushroom in

the evaporatively cooled mushroom

growing room

In the cultivation trial of oyster mushroom

conducted in the eveporatively cooled mud house

and low cost mushroom houses, good crop yield

was obtained (Fig. 1 and 2).

DEVELOPMENT OF INDIGENOUS MACHINERY

2. Performance evaluation of Mushroom

Stipe Cutting machine for milky

mushroom

For evaluating the performance of stipe

cutting machine (Fig.3) freshly harvested milky

mushroom was used for the study and it was found

that the stem could be effectively cut (Fig.4) for

the varying height of 7.2 to 8.8 mm with an average

value of 8 mm.

Fig. 1. Oyster mushroom crop in mud house

Fig. 2. Oyster mushroom crop in low cost

mushroom house

Fig. 3. View of mushroom stipe cutting machine

during working

Fig. 4. Close view of milky mushroom fruit bodies

trimmed by stipe cutting machine

(Studies on development of evaporatively cooled

mushroom growing room and low cost mechanization

      for mushroom industry, Project-NCM-25)
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1. Verification of indigenous technical

knowledge

To verify and refine ITK about use of  burnt

rice husk mixed with F.Y.M. and soil in different

ratio  as casing material in button mushroom

by mushroom growers, a large scale  trial was

laid out during April-May, 2008 at the Centre.

The burnt rice husk based different casing

formulations namely burnt rice husk+soil

(1:1v/v), burnt rice husk +soil + FYM (1:1:1v/

v), burnt rice husk + FYM (2:1v/v), burnt rice

husk+FYM (1:2 v/v), burnt rice husk+FYM (1:1

v/v), coir pith + FYM + burnt rice husk (2:1:2

v/v) , burnt rice husk + vermicompost of spent

compost (1:1 v/v),  and  three control treatments-

FYM + coir pith (4:6 v/v) leached & chemically

treated, FYM + coir pith (4:6 v/v) unleached &

chemically treated, and FYM + coir pith (4:6 v/

v) leached & pasteurized were applied on spawn

run compost and required conditions were

maintained in the cropping room. BRH +

vermicompost of spent compost in 1:1 ratio has

been added as alternate to refine the

formulations. Out of these treatments,  burnt

rice husk +soil (1:1v/v), burnt rice husk +soil

+ FYM (1:1:1v/v) and burnt rice husk + FYM

(2:1v/v) treatments have given good yield as

compared to control treatment.

2. Transfer of Technology

2.1 Training Programmes Conducted

During 2008, the Centre organised a total

number of 13 On and Off campus training

programmes (Fig. 1) for farmers, farmwomen,

entrepreneurs, officers & reseachers.

3. Mushroom Mela-2008

One day Mushroom Mela was organised on

10th September, 2008  as regular activity of the

Centre. It was inaugurated by Dr.Rajeev Bindal,

Hon’ble Minister of Health, Ayurveda and

TRANSFER OF TECHNOLOGY

Health Education,  HP (Fig. 2 and 3). It was

attended by about 550 farmers, farm women,

mushroom growers, researchers, extension

workers and businessmen from various States

viz; Himachal Pradesh, Haryana, Punjab, Uttar

Pradesh, Maharashtra, Madhya Pradesh,

Chattishgarh, Bihar, Jharkhand, Delhi,

Uttrakhand, Assam, Gujrat, Kerala, Karnataka

and  Tamil Nadu.

Fig.1. Practical demonstration of mushroom

cultivation to the farmers

Fig. 2. Dr. Rajiv Bindal Hon’able Minister of

Health, Ayurveda and Health Education, visiting

the exhibition stalls during mushroom mela 2008



adopting innovative practices in mushroom

cultivation on larger scale and mobilizing other

farmers to adopt mushroom cultivation as

source of income.

4. Participation in national/state level

exhibitions

In order to create awareness about

mushroom cultivation, the Centre has

participated in Regional Kisan Mela organised

by IIVR Varansi from 28-31 Jan.,09 at Vanarasi,

Kisan Mela organised by UHF, Nauni,

Solan(HP) on 28 Jan., 2009, AGRO TECH-2008

organized by CII(NR), Chandigarh at Prade

Ground, Chandigarh from 28 Nov., to 1st Dec.

2008 and “Bharat Nirman Jan Soochana

Abhiyan” Exhibition organised by Press

Information Bureau, Ministry of Information

and Broadcasting, Shimla(HP) at Kunihar

(Solan) form 27 June-1 July, 2008.

5. Foreign Consultancy

Dr M.P. Sagar trained field officers, youths

and mushroom growers in mushroom

cultivation technology during the training

programme jointly organized by

Commonwealth Youth Programme Asia Centre,

Chandigarh(India) and Ministry of Youth &

Sport, Dhaka, Bangladesh from 25th to 31st May,

2008 at Youth Centre, Savor, Dhaka.

6. Advisory service to farmers /

Mushroom growers /businessman /

unemployed youths

Advisory services through postal extension

letters on various aspects of mushroom

cultivation, training and marketing were

provided. Queries on mushroom cultivation

and  training were replied through telephone

and e-mail. On an average 4 queries per day were

received and replied.

Collection, Documentation and  Validation of

Indigenous Technical  Knowledge about Mushrooms

                                  Cultivation, Project-NCM-30

An exhibition on improved mushroom

cultivation technologies and other related

aspect was organised in which various Govt.

Organization, ICAR Institutes/University,

Govt. financial organisation, compost and

spawn producers, mushroom product

manufacturer, seed and pesticides and chemicals

producers and NGOs displayed their valuable

information/technologies/products and

provided their services to the participants of

Mushroom Mela.

NRCM Annual Report 2008

58

Fig. 3. Dr. Rajiv Bindal Hon’able Minister of

Health, Ayurveda and Health Education, releasing

publications during mushroom mela 2008

In order to creat awareness to the

participants, various improved technologies/

practices of mushroom cultivation, farm visit

of the growing units of the Centre was

conducted and demonstrations on improved

technologies were given in front of participants

of Mushroom Mela.

In the afternoon session of Mushroom Mela,

a Kisan Goshthi was held to answer the

problems in mushroom cultivation faced by

mushroom growers. The problems raised by

farmers and mushroom growers were replied

by experts in a very systematic manner.

During the Mushroom Mela, the Centre

awarded 10 progressive mushroom growers  for



NRCM Annual Report 2008

59

TRAINING COURSES ORGANISED

S. Name of training Sponsored by No. of Course Director/
No. programme Trainees Course Coordinator

1. Five days sponsored training programme BTC, Kokrajhar 14 M.P.Sagar
on mushroom production technology for (Assam)
farmers and farm women of Kokrajhar
(Assam) w.e.f. 3rd - 7th, April, 2008.

2. Ten days National training programme NRCM, Solan 20 Dr. B.Vijay
on mushroom production technology for Dr. M.P. Sagar
Entrepreneurs w.e.f. 22nd April to 1sh   May, 2008.

3. Seven days training on mushroom ATMA, Hamirpur 30 Dr S.R Sharma
production for farmers of Hamirpur Dr. V.P. Sharma
district (HP) w.e.f. 16th to 22nd, June, 2008.

4. Seven days training on mushroom NRCM, Solan 63 Dr. B.Vijay
production for farmers, farm women and Dr. M.P. Sagar
youths w.e.f. 24th to 30th June, 2008.

5. Seven days training on mushroom ATMA, Una 20 Dr. R.C. Upadhyay
production for farmers, farm women and Dr M.C.Yadav
youths of Una district (HP) w.e.f 21st to
27th Aug., 2008.

6. Ten days sponsored training programme HP-STEP, Shimla 20 Dr. B.Vijay
on mushroom production technology for Dr. M.P. Sagar
entrepreneurs of HP w.e.f. 29th Oct. - 6th Nov.
& 26th Nov., 2008.

7. Seven days training on mushroom ATMA, Kangra 26 Dr.O.P. Ahlawat
production for farmers of Kangra (HP) Dr. M.P. Sagar
w.e.f. 2nd - 8th Dec., 2008.

8. Six days training programme on VPKAS, Almora 7 Dr B. Vijay
mushroom production technology for Dr M.P. Sagar
Scientists and Research Associates
w.e.f. 27th March- 2nd April, 2008.

9. Seven days training on mushroom BDO, Rampur 30 Dr R.D.Rai
production for farmers of Rampur, Shimla Dr A. Nathan
(HP) w.e.f. 23rd -29th May, 2008.

10. Seven days training on mushroom DRDA, Bilaspur 30 Dr B Vijay
production for DRDA farmers of Bilaspur Sh Sunil Verma
district (HP) w.e.f. 15th -21st Oct., 2008.

11 Seven days training on mushroom ATMA, Hamirpur 30 Dr B Vijay
production for farmers sponsored by Dr Satish Kumar
ATMA, Hamirpur w.e.f. 12th -18th  Nov., 2008.

12 Seven days training on mushroom NRCM, Solan 81 Dr B Vijay
production for farmers of Kangra (HP) Sh Sunil Verma
w.e.f. 23rd - 29th sept., 2008.

13 Seven days training on mushroom Jharkhand Gangadhar 20 Sh Sunil Verma
production for farmers w.e.f. 15th - Shastri Rastrya Vikas
18th Dec., 2008. Mission Ranchi



Fig. 1. Substrate preparation for oyster mushroom

cultivation by trainees during farmers train-

ing at NRCM

Fig. 2. Practical demonstration of spawn

preparation to the trainees

Fig. 3. Practical demonstration of pickle

preparation to the trainees
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EDUCATION AND TRAINING

1. Summer Training of scientist/ Students

1. Dr. N. Earanna, Associate Professor,

Department of Biotechnology, University of

Agricultural Sciences, GKVK campus,

Bangalore, worked for two months under

“INSA VISITING SCIENTIST

FELLOWSHIP SCHEME” w.e.f. 31st July to

30th September, 2008 with Dr. M.C.Yadav.

2. Ms Vanita Gautam, M.Sc (Biotechnology),

H.N.B. Garwal University Srinagar,

Uttaranchal, completed her Project

“Molecular characterization of fungal and

bacterial pathogens associated  with

mushrooms” under the guidance of Dr V.P.

Sharma.

3. Miss Jaya Student of M.Sc. Microbiology

Uttranchal College of Science and

Technology, Dehradun completed her project

w.e.f. 07.05.08 to 07.08.08 under the guidance

of Dr B. Vijay.
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AICMIP CENTRES

The All India Coordinated Mushroom

Improvement Project (AICMIP) came into

existence during VIth Five-Year Plan on

01.04.1983 with its Headquarters at National

Research Centre for Mushroom, Solan (HP).

The Director of NRC for Mushroom, Solan (HP)

also functions as the Project Co-ordinator of

the project.  Initially the AICMIP started with

six Centres at Punjab Agricultural University,

Ludhiana (Punjab), G.B.Pant University of

Agriculture and Technology, Pantnagar (UP),

C.S. Azad University of Agriculture and

Technology, Kanpur (UP), Bidhan Chandra

Krishi Vishwa Vidyalaya, Kalyani (West

Bengal), Tamil Nadu Agricultural University,

Coimbatore (Tamil Nadu) and Mahatma Phule

Agricultural University, Pune (Maharashtra).

At a later stage during VIIth Plan one new

Centre at Indira Gandhi Krishi Vishwa

Vidyalaya, Raipur (MP) was added and two

existing Centres at Kanpur (UP) and Kalyani

(West Bengal) were dropped.  However, three new

Centres during VIIIth Five Year Plan and 3 Co-

ordinating and one co-operating Centres during

IXth Five Year Plan have been added to the

existing list of Centres by dropping one at Goa.

At present, 10  Co-ordinating and one co-

operating Centres are working under AICMIP

programme with its Headquarters at NRCM,

Solan which are listed below:

● Punjab Agricultural University, Ludhiana

(Punjab).

● Tamil Nadu Agricultural University,

Coimbatore (Tamil Nadu).

● G.B. Pant University of Agriculture and

Technology, Pantnagar (Uttranchal)

● Mahatma Phule Agricultural University,

Pune (Maharashtra).

● N.D.University of Agriculture and

Technology, Faizabad (UP).

● Indira Gandhi Krishi Vishwa Vidyalaya,

Raipur (MP).

● Maharana Pratap University of Agriculture

and Technology, Udaipur (Rajasthan).

● Kerala Agricultural University, Thrissur

(Kerala).

● ICAR Research Complex for NEH Region,

Barapani (Meghalya).

● Horticulture and Agroforestry Research

Programme (ICAR  Research Complex for

Eastern Region), Ranchi (Jharkhand).

● Dr. Y.S.Parmar University of Horticulture

& Forestry, Nauni, Solan – Co-operating

Centre.



NRCM Annual Report 2008

63

PUBLICATIONS

A. Research Papers

1. Ahlawat, O.P., Gupta, Pardeep and Dhar, B.L.

2008. Profile of the extra cellular

lignocellulolytic enzymes as a tool to select

the promising strains of Volvariella volvacea

(Bull. ex Fr.) Sing. Indian J Microbiol, 48:

389-396.

2. Vijay, B., Mediratta, V, and Ahlawat, O.P.

2007. Evaluation of different compost

formulations for white button mushroom

cultivation. Indian Journal of Mushrooms

XXV: 25-29.

3. Palaniselvam, V., Chinnanchetty, G.,

Venkatachalam, P., Kathirvel, K. and

Arumuganathan, T. 2007. Development and

performance evaluation of packed bed solar

drier for drying oyster mushroom, Pleurotus

florida. Mushroom Research, 16(2): 103-109.

4. Arumuganathan, T.,  Manikantan, M.R.,

Rai, R.D., Anandakumar, S. and Khare, V.

2009. Mathematical modelling of drying

kinetics of milky mushroom in a fluidized

bed drier. International Agro Physics, 23(1):

1-7.

5. Arumuganathan, T.,Tewari, R.P., Kumar,

Rajesh and Kamal, Shwet. 2007.

Mechanisation in Indian mushroom

industry – status and future perspectives.

Indian Journal of Mushrooms, XXV (1&2):

43-52.

6. Kasthuri, R., Kartheeswaran, S., Thangavel,

K., Viswanathan, R. and Arumuganathan,

T. 2007. Studies on qualities of canned milky

mushroom (Calocybe indica). Indian

Journal of Mushrooms, XXV (1&2): 38-42.

7. Vijay, B., Mediratta, Vishal and Ahlawat,O.P.

2007. Evaluation of different compost

formulations for Agaricus bisporus (white

button mushroom) cultivation. Indian

Journal of  Mushrooms, 25 (1&2): 25-29.

8. Upadhyay, R.C., Kaur Aman jeet, Deepika

Kumari and Semwal, K.C. 2008. New records

and taxonomy of Agaricales from north

western Himalaya. Journal of Mycology and

Plant Patholology, 38 (1): 158-163.

9. Sharma, V.P. and Sharma. S.R.  2009.

Molecular identification and cultivation of

the black poplar culinary medicinal

mushroom Agrocybe aegerita (V.Brig.)

Singer (Agaricomycetideae). International

Journal of Medicinal Mushrooms, 11(1): 87-

91.

10. Tandon, Gayatri  and Sharma, V.P.  2007.

Effect of growth regulators on the     quality

and   productivity of Calocybe indica. Indian

Journal of Mushrooms, 25:53-55.

A. Books

1. Sagar, M.P., Tewari, R.P. and Vijay, B. 2008.

Prarambhik Mushroom Utpadan. DMR,

Solan(HP),India. p.139

B. Book Chapters

1. Arumuganathan, T. and Dhar, B.L. 2008.

Kam moolya ka mausami mushroom

uthpadan kaksh. In: Prarambhik mushroom

uthpadan (M.P.Sagar, R.P.Tewari and

B.Vijay,  eds.). pp: 49-52. NRCM, Solan (HP),

India

2. Yadav, M.C., and Tewari, R.P. 2008. Climate

Change impact on mushroom. In: Brain

storming Session on Impact Assessment of

Climate Change for Research Priority

Planning in Horticultural Crops (S.S. Lal,

P.M. Govindakrishnan, V.K. Dua, J.P. Singh

and S.K. Pandey, eds.), pp. 178-184, CPRI,

Shimla.

3. Sharma, V.P., Tewari, R.P.  and Sharma, S.R.

2008. Impact of climate change on

mushroom production and integrated pests



and disease management strategies. In:

Impact assessment of climate change for

research priority Planning in horticulture

Crops. (S.S. Lal, P.M. Govindakrishnan, V.K.

Dua, J.P. Singh and S.K. Pandey, eds.), pp

218-221, CPRI, Shimla.

D.  Technical Bulletins

1. Ahlawat, O.P. and Sagar, M.P. 2008.

Mushroom Poshadhar Awshes ka

Prabandhan. National Research Centre for

Mushroom, Chambaghat, Solan (HP) p. 46.

2. Rai, R.D. and Arumuganathan, T. 2008. Post

harvest technology of mushrooms. National

Research Centre for Mushroom,

Chambaghat, Solan (HP) p. 84.

F. Reports

1. Ahlawat, O.P. and Kumar, Satish and

Arumuganathan, T. 2008. Compilation and

editing of AICRPM Annual Report 2007-08,

NRCM, Solan (HP) p.58.

2. Ahlawat, O.P., Kumar, Satish,

Arumuganathan, T. and Tewari, R.P. 2008.

Compiled and edited 25 Years of AICRP

(Mushroom), NRCM, Solan (HP) p.95.

3. Sharma, V.P., Kumar, Satish and Sagar, M.P.

2007-08. Compiled and edited NRCM Annual

Report 2007-2008, NRCM, Solan , p. 86.

G. Popular/ Technical Articles

1. Ahlawat, O.P. 2008. Upaj vardhi hetu jaivik

ve rashyanic utprarko ka paryog. In:

Prarambhik mushroom uthpadan (M.P.

Sagar, R.P. Tewari and B. Vijay,  eds.). pp.63-

66. NRCM, Solan (HP), India.

2. Ahlawat, O.P. 2008. Puwal mushroom

(Volvariella) ki kheti. In: Prarambhik

mushroom uthpadan (M.P. Sagar, R.P. Tewari

and B. Vijay, eds.). pp. 94-98. NRCM, Solan

(HP), India.

3. Ahlawat, O.P. 2008. Khumb utpadanoprant

paryukt khad (poshadhar) ka punae estemal

In: Prarambhik mushroom uthpadan (M.P.

Sagar, R.P. Tewari and B. Vijay,  eds.). pp.

119-122. NRCM, Solan (HP), India.

4. Arumuganathan, T and Rai, R.D. 2008.

Shwet button khumb ke mulyavardhak

uthpad. In: Prarambhik mushroom

uthpadan (M.P. Sagar, R.P. Tewari and B.

Vijay,  eds.). pp: 116-118. NRCM, Solan (HP),

India.

5. Sharma, V.P. 2008.Vishist Kumbo ki Kheti.

In: Praramhik mushroom Utpadan (M.P.

Sagar, R.P. Tewari and B. Vijay,  eds.). pp 90-

93. NRCM, Solan (HP), India

6. Kumar, Satish. 2008. Khumb ke kere

makoron aur sutarkrimiyon ka

prabhadhan. In: Praramhik mushroom

Utpadan (M.P. Sagar, R.P. Tewari and B.

Vijay,  eds.). pp 104-110. NRCM, Solan (HP),

India

7. Sharma, S.R. 2008. Khumb ki Bimariyan.

In: Praramhik mushroom Utpadan (M.P.

Sagar, R.P. Tewari and B. Vijay, eds.). pp 99-

103. NRCM, Solan (HP), India.
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APPROVED ONGOING RESEARCH PROJECTS

Institute Title Researchers Period/Remarks
Code

NCM-15 Survey, collection and Dr. R.C. Upadhyay Principal Investigator Jan., 1998 – continued
identification of fleshy fungi

NCM-29 Genetic characterization Dr. M.C. Yadav Principal Investigator Aug.,2002 to July, 2009
of mushroom germplasm Dr. R.C. Upadhyay Co-Investigator
of NRCM, Gene Bank Dr. S.K. Singh Co-investigator

NCM-37 Genetic manipulations for Dr. M.C. Yadav Principal Investigator Aug., 2006 to July, 2011
high yield and better Dr. S.K. Singh Co-Investigator
quality in button mushroom
(Agaricus species)

NCM-36 Genetic enhancement for Dr. M.C. Yadav Principal Investigator Aug., 2006 to July, 2010
higher yield and better Dr. S.K. Singh Co-Investigator
quality in milky Dr. R.P. Tewari Co-investigator
mushroom (C.indica)

NCM-33 Molecular characterization Dr. S.K. Singh Principal Investigator July, 2005 to June, 2009
and genetic improvement Dr. M.C. Yadav Co-Investigator
in medicinal mushroom Dr. R.D. Rai
shiitake (Lentinula edodes)

NCM-16 Improved methods of Dr. B. Vijay Principal Investigator Sept.,1998 – continued
composting for button Dr. O.P. Ahlawat Co-Investigator
mushroom Dr. R.P. Tewari Co-investigator

NCM-38 Improvement in cultivation Dr. R.C. Upadhyay Principal Investigator Jan., 2007 to Dec., 2012
of oyster and developing Dr. R.P. Tewari Co-Investigator
hybrid strains

NCM-40 Integrative use of cultivation Dr. O.P. Ahlawat Principal Investigator Jan., 2007 to Dec., 2012
technologies and molecular Dr. R.D. Rai Co-Investigator
techniques for enhancing Dr. V.P. Sharma Co-Investigator
yield and quality of paddy Dr. Satish Kumar Co-investigator
straw mushroom, V. volvacea

NCM-18 Standardization of cultivation Dr. S.R. Sharma Principal Investigator Dec., 1997 – continued
technology of specialty Dr. V.P. Sharma Co-Investigator
mushrooms Dr. Satish Kumar Co-Investigator

Dr. R.P. Tewari Co-investigator

NCM-31 Organic mushroom Dr. B.L. Dhar Principal Investigator March, 2002 to March,
production and quality Dr. O.P. Ahlawat Co-Investigator 2009
produce Dr. J.K. Dubey Co-Investigator

Dr. S.K. Patyal Co-investigator

NCM-34 Exploitation of indigenous Dr. Satish Kumar Principal Investigator July, 2006 to June, 2011
microbes, plant products Dr. S.R. Sharma Co-investigator
and pesticides for the Dr. V.P. Sharma Co-Investigator
management of pests and
diseases associated with mushrooms



Institute Title Researchers Period/Remarks

Code

NCM-32 Molecular and physiological Dr. V.P. Sharma Principal Investigator July, 2004 to June, 2009

characterization of moulds Dr. S.R. Sharma Co-investigator

associated with mushrooms Dr. Satish Kumar Co-investigator

Dr. S.K. Singh Co-Investigator

NCM-35 Modified atmosphere Er. T. Arumuga- Principal Investigator Aug., 2006 to July, 2010

packaging and storage of nathan

mushrooms Dr. R.D. Rai Co-Investigator

NCM-25 Studies on development of Er.T. Arumuga- Principal Investigator July, 1999 to July, 2009

evaporatively cooled nathan

mushroom growing rooms Dr. R.P. Tewari Co-Investigator

and low cost mechanization

for mushroom industry

NCM-41 Etiology, molecular Dr. V.P. Sharma Principal Investigator Aug., 2007 to July, 2011

characterization and Dr. S.R. Sharma Co-Investigator

management of the Dr. Satish Kumar Co-Investigator

bacterial diseases of Dr. O.P. Ahlawat Co-Investigator

mushrooms

Externally Funded Projects

Title of the Project PI/Co-PI of the Project Duration Funding Agency

● Collection, identification and culturing of Dr. R.C. Upadhyay July, 2004 to CSIR

Agricoid and Polyphorid fungi from North June, 2008

Western Himalayas for new drug discovery

● Development of indigenous machinery for Dr. R.P. Tewari Nov.,2004 to Network Project

spawn and mushroom production Nov., 2008

● Agrowaste management, bioremediation and Dr. B. Vijay Aug., 2006 to ICAR

microbes in post harvest processing July, 2009

● Microbial diversity and  identification Dr. R.C. Upadhyay Aug., 2006 to ICAR

July, 2009

● Standardization of conditions for exploitation Dr. O.P. Ahlawat Nov., 2006 to DST

of spent mushroom substrate for decolourization Nov., 2009

of colouring dyes

Consultancy Provided by the Scientists of

NRCM

1. Sh. Jasphool Singh, Farmer in Horticulture,

# 46, Sector-I, Rohtak – 124001 Techno

Economic Feasibility Report was prepared.

2. Mr. Mohit Mehra, RIA Agro A1/98, Sector-

7, Rohini, Delhi – 110 085 Techno Economic

Feasibility Report was prepared.
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COMMITTEE MEETINGS

a) Institute Management Committee: No meeting of IMC was held during the period. New

IMC has been constituted for a period three years w.e.f. 23.07.2008

Constitution of IMC

1. Dr. R.P. Tewari, - Chairman

Director,

Directorate of Mushroom,

Chambaghat, Solan (H.P.) – 173213

2. Dr. Umesh Srivastava, - Member

Assistant Director General (Hort.II),

Indian Council of Agricultural Research,

Krishi Anusandhan Bhavan-II, PUSA,

New Delhi – 110 012.

3. Dr. D.K. Arora, - Member

Director,

National Bureau of Agriculturally Important

Microorganisms(NBAIM), Kusmaur, MAU

Nath Banjan (U.P.).

4. Dr. Prakash Nayak, - Member

Principal Scientist/Project Coordinator,

Central Potato Research Institute,

Shimla (H.P.).

5. Dr. Meera Pandey, - Member

Principal Scientist(Mushroom),

Indian Institute of Horticulture Research,

Bangalore.

6. Dr. V.P. Sharma, - Member

Principal Scientist,

Directorate of Mushroom Research,

Chambaghat, Solan (H.P.) – 173213.

7. Sh. Raj Kumar, - Member Secretary

Administrative Officer,

Directorate of Mushroom Research,

Chambaghat, Solan (H.P.) – 173213.



(b) Research Advisory committee:  One meeting held on 12-13 May, 2008

Fig. 1. Dr T.N. Lakhanpal, Chairman RAC conducting meeting at NRCM

1. Dr. T.N. Lakhanpal,

Ex-Dean & Head,

Deptt. of Biosciences,

H.P. University, Summer Hill,

Shimla – 171 005.

2. Dr. C.L. Jandaik,

Geeta Bhavan,

House No.142, Ward No.6,

Oak’s Street, Solan – 173 213 (HP).

3. Dr. S.S. Sokhi,

Ex. Addtitional

Director of Extension Education (PAU),

318-D, BRS Nagar,

Ludhiana – 141 012.

4. Dr. Satyavir,

Dean, CoA (Retd.),

EG-15, Ashiana Gardens,

Bhiwadi – 301 019, Distt. Alwar (Raj.)
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5. Prof. (Dr.) N. Samajpati,

Prof. & Head (Retd.),

Flat No.9, First Floor, Telirbag Bhawan,

P-3, Sashi Bhusan De Street,

Kolkata – 700 012, India.

6. Dr. R.P. Tewari,

Director,

National Research Centre for Mushroom,

Chambaghat, Solan (HP).

7. Asstt. Director General (H-II),

Indian Council of Agricultural Research,

Krishi Anusandhan Bhavan-II, Pusa,

New Delhi – 110 012.

8. Dr. B. Vijay,

Principal Scientist/Member Secy.,

NRC for Mushroom,

Solan – 173 213 (HP)

(c) Institute Research Council (IRC)

The meeting of Institute Research Council (IRC) was held on 2nd September, 2008 and was attended

by all the scientists under the Chairmanship of the Director, NRCM, Solan.

(d) Core Committee

Five meetings of Core Committee were held on 08.01.2008, 02.08.2008, 25.08.2008, 25.10.2008 &

25.11.2008 under  the  Chairmanship of Dr. R.P. Tewari, Director.

Members

(i) Dr. R.P. Tewari, Director - Chairman

(ii) Dr. R.D. Rai, Principal Scientist/ S.O. (P-I) - Member

(iii) Dr. V.P. Sharma, Principal Scientist/Estate Officer - Member

(iv) Sh. Raj Kumar, A.O. - Member Secretary

(v) Sh. Rishi Ram, AAO/DDO/S.O. (P-II) - Member

(vi) Sh. Jiwan Lal, AFACO - Member

(vii) Sh. Sh. R.K. Bhatnagar, Asstt. (Audit) - Member

(viii) Sh. Rajinder Sharma, Asstt. (Store Purchase) - Member
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(ix) Sh. Bhim Singh, Asstt. (Cash) - Member

(x) Sh. Tulsi Dass Sharma, Dealing Asstt.(Estate) - Member

(xi) Sh. Deep Kumar Thakur, Dealing Asstt.(Hostel) - Member

(e) Sectional Heads Meeting

Five meetings of Sectional Incharges were held on 02.05.2008, 05.04.2008, 12.06.2008, 12.09.2008

and 28.11.2008 under the Chairmanship of Dr. R.P. Tewari, Director.

Dr. R.P. Tewari, Director Chairman

Dr. S.R. Sharma,   Sectional Incharge, Crop Protection Section Member

Dr. R.D.Rai, Sectional Incahrge, Crop Nutrition & Utilization Section Member

Dr. R.C. Upadhyay, Head, Crop Improvement Section Member

Dr. B. Vijay, Sectional Incharge, Transfer of Technology Member

Sh. Jiwan Lal, AFACO Member

Sh. Raj Kumar, Administrative Officer Member Secy.

(f) Senior Officer’s Meetings

One meeting of Senior Officer’s of this Centre was held on 03.03.2008 under the Chairmanship

of Dr. R.P. Tewari, Director.  All The Scientists, AAO, AFACO are the Members & Administrative

Officer is the Member Secretary.

(g) Institute Joint Staff Council (IJSC)

Three meetings of IJSC were held on 04.02.2008, 13.06.2008  and  14.11.2008  under  the

Chairmanship of Dr.R.P. Tewari, Director.  The Members of IJSC are:

I.     Official Side Members

Dr. R.P. Tewari, Director, Chairman

Dr. R.D. Rai, Princal Scientist

Dr. M.P. Sagar, Senior Scientist

Sh. Raj Kumar, Admn. Officer, Secretary(Official Side)

Er. T. Arumugunathan, Scientist

Sh. Jiwan Lal, AFACO

Sh. Rishi Ram, AAO
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II.   Staff Side Members

Sh. R.K. Bhatnagar, Assistant, Member CJSC

Sh. Bhim Singh, Assistant

Sh. Gian Chand, Boiler Attendant(T-4)

Sh. Lekh Raj Rana, Tech. Asstt.(T-3), Secretary(Staff Side)

Sh. Tej Ram, SS Gr.II, Member IJSC

Sh. Ajeet Kumar, SS Gr.II

(h) Grievance Cell

Since no grievance of any employee came hence no meeting was held.

I.     Official Side Members

Dr. R.C. Upadhyay, Principal Scientist - Chairman

Dr. B.Vijay, Principal Scientist - Member

Sh. Raj Kumar, Admn. Officer - Member

Sh. Jiwan Lal, AFACO - Member

Sh. Rishi Ram, AAO - Member Secretary

II.     Staff Side Members

Dr. Satish Kumar, Senior Scientist - Member (Scientific category)

Sh. Rajinder Sharma, Asstt. - Member (Admn. category)

Sh. Guler Singh, T-2 (Electrician) - Member (Technical category)

Sh. Raj Kumar, SSG-II - Member (Supporting staff)

(i) Consultancy Processing Cell (CPC)

Three meetings of Consultancy Processing Cell (CPC) were held   03.01.2008, 03.03.2008 and

12.08.2008 under the Chairmanship of Dr. B. Vijay, Principal Scientist.
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Followings are the Members of CPC :

1. Dr. B. Vijay, Principal Scientist - Chairman

2. Dr. O.P. Ahlawat, Senior Scientist - Member Secretary

3. Sh. Raj Kumar, Admn. Officer - Member

4. Sh. Jiwan Lal, AFACO - Member

5. Sh. Deep Kumar Thakur, Steno(Gr.III) - Dealing Assistant

(j) Rajbhasha Implementation Committee(Hindi Committee)

jktHkk"kk dk;kZUo;u lfefr ¼fgUnh lfefr½

Mk- jktsUnz izlkn frokjh] funs’kd & v/;{k

Mk- lrh’k dqekj] ofj"B oSKkfud & lnL;

Mk- enu iky lkxj] ofj"B oSKkfud & lnL;

Jh jkt dqekj] iz’kklfud vf/kdkjh & lnL;

Jherh jhrk] rduhdh vf/kdkjh & lnL;k

Jherh lquhyk Bkdqj] vk’kqfyfid & lnL;k

Jh nhi dqekj Bkdqj] vk’kqfyfid & lnL; Lkfpo

jktHkk"kk dk;kZUo;u lfefr }kjk o"kZ 2008 ds nkSjku fd;s x, dk;ksZa dk laf{kIr fooj.k

Hkkjr ljdkj dh jktHkk"kk uhfr ds fdz;kUo;u dks lqfuf’pr djus rFkk dsUnz }kjk laikfnr fd;s
tkus okys dkedkt esa fgUnh dk iz;ksx lqfuf’pr djus ds mís’; ls dsUnz esa jktHkk"kk dk;kZUo;u
lfefr dk xBu fd;k x;k gSA jktHkk"kk fdz;kUo;u ds fy, dsUnz esa vyx ls dksbZ vf/kdkjh o
deZpkjh u gksus ds ckotwn jktHkk"kk dk;kZUo;u dk vfrfjDr dk;ZHkkj Jh nhi dqekj Bkdqj] vk’kqfyfid
¼xzsM&III½ dks lkSaik x;k gSA dsUnz }kjk o"kZ 2008 ds nkSjku jktHkk"kk ds {ks= esa fd;s x, dk;ksZa
dk laf{kIr C;kSjk fuEu izdkj gS%&
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jktHkk"kk okf"kZd dk;Zdze ij fdz;kUo;u

jktHkk"kk foHkkx] x‘g ea=ky;] Hkkjr ljdkj }kjk tkjh jktHkk"kk okf"kZd dk;Zdze ij dsUnz dh jktHkk"kk
dk;kZUo;u lfefr dh =Sekfld cSBdksa o ofj"B vf/kdkfj;ksa dh cSBd esa ppkZ gqbZ rFkk fn, x,
fn’kk&funsZ’kksa ds vuq:Ik fy, x, fu.kZ;ksa ds vuqlkj dkjZokbZ dh xbZ rFkk dsUnz ds lHkh vf/kdkfj;ksa
o deZPkkfj;ksa dks okf"kZd dk;Zdze ds vuqlkj fu/kkZfjr y{; izkIr djus dks dgk x;kA

jktHkk"kk foHkkx] ubZ fnYyh ,oa Hkkjrh; d‘f"k vuqla/kku ifj"kn ls izkIr Ik=ksa@ifji=ksa ij dkjZOkkbZ%&

bl vof/k esa jktHkk"kk fdz;kUo;u lEcU/kh uohure funsZ’kksa@fu;eksa ls lEcfU/kr fofHkUu izdkj ds
Ik=@ifji= vkfn jktHkk"kk foHkkx] Hkkjrh; d‘f"k vuqla/kku ifj"kn ls izkIr gq, ftu ij okafNr 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

dsUnz esa jktHkk"kk fdz;kUo;u lEcU/kh izxfr ds vk¡dM+s izkIr dj tkjh =Sekfld fjiksVZ izksQkekZ esa
lHkh vk¡dM+ksa dks ladfyr dj dsUnz dh lesfdr fgUnh izxfr fjiksVZ rS;kj dh xbZA bl lesfdr fjiksVZ
dks Hkkjrh; d‘f"k vuqla/kku ifj"kn dks Hkstk x;kA 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 fdz;kUo;u

jktHkk"kk foHkkx }kjk tkjh funsZ’kksa ds vuq:Ik dsUnz esa ljdkjh dkedkt ewy :Ik esa fgUnh esa
djus ds fy, izksRlkgu ;kstuk dsUnz ds lHkh vf/kdkfj;ksa o deZPkkfj;ksa ds fy, ykxw dh gSA dsUnz
esa vU; dksbZ ;kstuk ykxw u gksus ds dkj.k VkbZfiLV@vk’kqfyfid Hkh blh ;kstuk ds vUrxZr vkrs
gSaA 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 o vU; dk;kZsaa dk vkoyksdu 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;s x, y{;ksa dks izkIr djus] le;&le; ij jktHkk"kk foHkkx ,oa Hkkjrh;
d‘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
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=Sekfld jktHkk"kk dk;Z’kkykvksa dk vk;kstu

dsUnz esa =Sekfld jktHkk"kk dk;Z’kkykvksa dk fu;fer vk;kstu fd;k x;kA ;s dk;Z’kkyk,a dsUnz ds
funs’kd egksn; dh v/;{krk esa gqbZ ftlesa yxHkx izR;sd dk;Z’kkyk esa funs’kd egksn; }kjk dsUnz ds
lHkh vf/kdkfj;ksa o deZPkkfj;ksa dks jktHkk"kk ds y{;ksa dks iwjk djus dk vkg~oku fd;k x;kA dsUnz
esa dqy 50 vf/kdkjh o deZPkkjh gksus dh otg ls dk;Z’kkyk dk vk;kstu bl izdkj fd;k x;k
fd dsUnz ds lHkh vf/kdkfj;ksa o deZPkkjhvksa dh Hkkxhnkjh c<+sA blh dze esa iz/kku oSSKkfudksa] ofj"B
oSKkfudksa] oSKkfudksa o iz’kklfud vf/kdkjh dks fgUnh esa O;k[;ku nsus ds fy, vkeaf=r fd;k x;k
ftlesa mUgksaus vius&2 {ks=ksa esa gks jgs dk;ksZa dks fgUnh esa iznf’kZr djus ds vfrfjDr fgUnh esa dk;Z
dks c<+kus ds ldkjkRed lq>ko fn, ftu ij vey fd;k x;k@tkjh gSA

dsUnz ds lHkh vf/kdkfj;ksa o deZPkkfj;ksa dks lHkh izdkj ds izQksekZ f}Hkk"kh rS;kj dj baVjusV ds
ek/;e ls muds dEI;wVjksa ij MkmuyksM fd, x,A

dsUnz ds lHkh vf/kdkfj;ksa o deZPkkfj;ksa ds fy, lHkh izdkj ds izQksekZ f}Hkk"kh rS;kj fd, x,
o lHkh ds dai;wVjksa ij baVjusV ds ek/;e ls MkmuyksM fd, x, rkfd os fnu&izfrfnu dk;kZy;
iz;ksx esa bu izQksekZ dks iz;ksx esa yk, rFkk le; dks O;FkZ u"V u dj viuk vf/kd ls
vf/kd /;ku vuqla/kku ds dk;ksZa dh rjQ yxk ldsA

fgUnh lIrkg dk vk;kstu

dsUnz esa fnukad 15&20 flrEcj] 2008 dks fgUnh lIrkg euk;k x;k ftlesa dsUnz ds vf/kdkfj;ksa o deZpkfj;ksa ds
fy, fuEufyf[kr izfr;ksfxrk,a vk;ksftr dh xbZ%&

1- Jqrys[ku

2- lqys[k

3- fuca/k ¼fo k;% eagxkbZ dkj.k ,oa fuokj.k½

4- fVIi.kh
     ¼mijksDr lHkh izfr;ksfxrk,a lHkh vf/kdkj;ksa o deZPkkfj;ksa ds fy, vk;ksftr dh xbZ½A

5- rduhdh ys[k ¼ftldk fo"k;% rduhdh dk;Z{kerk c<+kus ds mik;½
¼rduhdh deZPkkfj;ksa ds fy,½

6- dEi;wVj ij Vad.k izfr;ksfxrk ¼iz’kklfud deZPkkfj;ksa ds fy,½

7- izkFkZuk Ik= ys[ku ¼prqFkZ Js.kh deZPkkfj;ksa ds fy,½

8- okn&fookn izfr;ksfxrk Ikzfr;ksfxrk¼ftldk fo"k;% funs’kky; dk fiNys 25 o"kksZa dk vuqla/kku d‘"kdksa ds fgr
esa gS½
¼oSKkfudksa ds fy,½ vk;ksftr dh xbZA
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bu lcds QyLo:Ik dsUnz ds OkSKkfud@vf/kdkfj;ksa@deZpkfj;ksa esa fgUnh esa dk;Z djus dh izo‘fRr c<+h
gS vkSj orZeku esa dkQh iz’kklfud dkedkt fgUnh esa laikfnr gks jgk gSA blesa dsUnz ds oSKkfudksa]
vf/kdkfj;ksa o deZpkfj;ksa dk lrr lg;ksx izkIr gqvk gS ftlds ifj.kkeLo:Ik ge y{; dks izkIr
djus dh vksj vxzlj gks jgs gSaA blds fy, gesa funs’kd egksn; dk mfpr ekxZn’kZu rFkk lg;ksx
ges’kk gh izkIr gqvk gSA

fp=- 1- Jh ,u-ih- usxh fgUnh eas lokZf/kd dk;Z djus ds fy, r̀rh; iqjLdkj izkIr djrs gq,

dsUnz dh okf"kZd fgUnh izxfr lacaf/kr 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- dsUnz 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 1976 ds 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 28-03-2008] 20-06-2008] 30-08-2008 o 10-12-2008 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

NRCM Annual Report 2008

75



3- fnukad 10-03-2008] 23-06-2008] 15-09-2008] 10-12-2008 dks jktHkk"kk dk;kZ’kkykvksa dks vk;kstu
fd;k x;kA

4- dsUnz dh csclkbZZV fgUnh esa cukus ds iz;kl tkjh gSA

5- 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 vFkok fgUnh&vaxzsth ds f}Hkk"kh; :Ik esa fn;k x;kA

6- dsUnz dh vf/kdrj cSBdksa ds dk;Zo‘Rr fgUnh esa rS;kj fd, x,A

7- jktHkk"kk vf/kfu;e] 1963 dh /kkjk 3¼3½ rFkk vU; fu;eksa dh vuqikyuk ds lanHkZ esa dsUnz
ds izR;sd vf/kdkjh o deZPkkjh dks le;&le; ij dk;kZy; vkns’k ¼O;fDrxr½ tkjh fd, x,
o budh ’kr&izfr’kr vuqikyu lqfuf’pr djokus ds iz;kl fd, x,A

8- fgUnh Ik=kpkj ds fu/kkZfjr y{;ksa dks izkIr djus dh fn’kk esa lrr&iz;kl tkjh gSA

9- lHkh 46 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

10- dsUnz ds lHkh 10 dEi;wVjksa esa fgUnh lkWQVos;j dks MkmuyksM fd;k x;k gSA blls dEi;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

11- dsUnz ds lHkh vf/kdkfj;ksa dk fgUnh dh tkudkjh laca/kh jksLVj rS;kj fd;k x;k gSA

12- dsUnz 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

13- dsUnz ds izf’k{k.k dk;Zdzeksa ds fy, izf’k{k.k lkj&laxzg ¼Vsªfuax dEisfM;e½ fgUnh o vaxzsth nksuks
Hkk"kkvksa esa miyC/k gSA

14- dksM eSuqvyksa vkSj vU; dk;Zfof/k lkfgR; fgUnh esa miyC/k gSA

15- fgUnh iqLrdksa dh [kjhn dh xbZ o y{; dks izkIr djus dh fn’kk esa iz;kjr gSA

16- fgUnh esa gks jgs dk;ksZa dh ,d ,yce Hkh rS;kj djus dh fn’kk esa iz;kl tkjh gSA

17- blds vfrfjDr Mk- vkj-ih- frokjh] 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 dsUnz 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
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SEMINARS/SYMPOSIA/CONFERENCES ATTENDED

Dr. B. Vijay

● Attended one-day brain storming session on

Agro waste Management and Value Added

products- Challenges Ahead. Organized by

NBAIM, Mau, under AMAAS at New Delhi

on 11th Nov., 2008.

● Attended biennial workshop of AICMIP and

seminar on mushroom diversification held

at DMR, Solan, w.e.f. 26-28 Dec., 09.

Dr. M.C. Yadav

● Attended Brain storming Session on Global

warming w.e.f. 6-7th Sept., 2008 CPRI

Shimla.

Dr. O.P. Ahlawat

● Participated in Programme Advisory

Committee (PAC) Meeting on Plant Sciences

of Dept of Science and Technology (DST) on

23-24 May, 2008 at Institute of Himalayan

Bioresource Technology (IHBT), Palampur

(HP).

● Attended Interactive Meeting on Nutrient

Dynamics in Horticulture Crops on 14-15

June, 2008 at IIHR, Bangalore.

● Attended National Seminar on Mushroom

Diversification and Scientists Industry

Interface on 26th Dec., 2008 at DMR, Solan

(HP).

● Attended XI Biennial Workshop of All India

Coordinated Research Project on Mushroom

on 27-28 Dec., 2008 at DMR, Solan (HP).

Dr. R.C. Upadhyay

● Attended National Seminar on Mushroom

Diversification and Scientists Industry

Interface on 26th Dec., 2008 at DMR, Solan

(HP).

● Attended XI Biennial Workshop of All India

Coordinated Research Project on Mushroom

on 27-28 Dec., 2008 at DMR, Solan (H.P.).

●●●●● Attended Project Review meeting of CSIR,

New Delhi at IMTECH, Chandigarh on 20th

March, 2008 and presented the Research

work.

Dr. V.P. Sharma

● Attended the ICAR Training cum Workshop

on IP and Technology management

“Genetic Engineering” w.e.f. 23rd-25th April,

08.  at Division of Plant Pathology, IARI

New Delhi

● Attended Brain storming Session on Global

warming w.e.f. 6-7th Sept., 2008 CPRI Shimla

● Attended  Seminar on Mushroom

Divesification and Scientists industry

interface held at NRCM , Chambaghat on

26th Dec., 2008.

● Attended XIth Biennial Group Meeting of

All India Coordinated Research Project on

Mushroom held at NRCM , Chambaghat on

27th - 28th Dec., 2008.

 Fig. 1. XIth Biennial Workshop of AICMIP at NRCM
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DISTINGUISHED VISITORS

1. Sh Vikram Verma Member of Parliament

visited NRCM on 25th May, 2008.

2. Dr J.C. Katyal Hon’ble Vice Chancellor,CCS,

HAU, Hisar visited NRCM on 20th June,

2008.

3. Dr Ratan Lal Jat, Chairman, Rajasthan

State Seed Corporation, Jaipur, Rajasthan

visited NRCM on 9h July, 2008.

4. Dr H.P. Singh, DDG (Hort.), inaugurated

Electrical Sub station at NRCM, Solan on

5th Sept., 2008

Fig. 1. Dr H.P. Singh Inaugurating Sub station at

NRCM

Fig. 2. Members of Parliament Committee visiting

cropping rooms
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PERSONNEL AND FACILITIES

Name Designation

Scientific

Dr. R.P. Tewari Director

Dr. S.R. Sharma Principal Scientist (Pl.Path.)

Dr. R.D. Rai Principal Scientist (Biochemistry)

Dr. R.C. Upadhyay Principal Scientist (Pl.Path.)

Dr. B. Vijay Principal Scientist (Pl.Path.)

Dr. S.K. Singh Principal Scientist (Pl.Path.)

Dr. V.P. Sharma Principal Scientist (Pl.Path.)

Dr. O.P. Ahlawat Principal Scientist (Biotechnology)

Dr. M.C. Yadav Senior Scientist  (Genetics)

Dr. Satish Kumar Senior Scientist (Entomology)

Dr. M.P. Sagar Senior Scientist (Agril.Extension)

Sh. Yogesh Gautam Scientist  (SS)(Computer Application)

Er. T. Arumugnathan Scientist (Agril.Engineering)

Technical

Sh. Sunil Verma Technical Officer (T-6)

Smt. Reeta Technical Officer (T-6, Lib.)

Sh. Jia Lal Verma Technical Officer (T-5)

Smt. Shailja Verma Technical Officer (T-5)

Sh. Gian Chand Boiler Attdt. (T-4)

Sh. Lekh Raj Rana Technical Assistant (T1-3)

Sh. Ram Swaroop Technical Assistant (T-2)

Sh. Parma Nand Mushroom Assistant (T1-3)

Sh. Jeet Ram Mushroom Assistant (T-2)

Sh. Guler Singh Rana Electrician (T-2)

Sh. Deepak Sharma Electronic-cum-Computer Operator (T-2)

Sh. Dala Ram Driver (T-3)

Sh. Ram Lal Driver (T-3)

Sh. Ram Ditta Driver (T-3)



Name Designation

Administrative

Sh. Raj Kumar Administrative Officer

Sh. Jiwan Lal Asstt.Finance & Accounts Officer

Sh. Rishi Ram Asstt.Admn.Officer

Sh. R.K. Bhatnagar Assistant

Sh. Rajinder Sharma Assistant

Sh. Bhim Singh Assistant

Sh. Surjit Singh Personal Assistant

Sh. T.D. Sharma UDC

Sh. N.P. Negi UDC

Sh. Satinder Thakur UDC

Smt. Sunila Thakur Stenographer Gr.III

Sh. Deep Kumar Stenographer Gr.III

Sh. Dharam Dass LDC

Smt. Shashi Poonam LDC

Sh. Roshan Lal Negi LDC

Sh. Sanjeev Sharma LDC

Supporting

Sh. Naresh Kumar SSG-III (Safaiwala)

Smt. Dayawanti SSG-IV (Safaiwala)

Sh. Nika Ram SSG-III (Chowkidar)

Sh. Tej Ram SSG-II (Chowkidar)

Smt. Meera Devi SSG-II (Lab.Attdt.)

Sh. Raj Kumar SSG-I (Lab. Attdt.)

Sh. Ajeet Kumar SSG-II (Lab. Attdt.)

Sh. Arjun Dass SSG-I (Messenger)

Sh. Vinay Sharma SSG-I (Messenger)

Promotions

Dr. Om Parkash Ahlawat, promoted through

CAS from Sr.Scientist to the post of Principal

Scientist w.e.f. 04.01.2008

Smt.Reeta, TO Library promoted through

assessment from  TO(T-5)  to TO(T-6) w.e.f.

20.08.2008.
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ACP

Sh.Roshan Lal Negi, LDC granted next

higher pay scale under ACP Scheme  w.e.f.

17.06.2008.

Transfers

Dr. S.K. Singh, Principal Scientist

transferred from DMR, Solan to CAZRI,

Jodhpur, Rajasthan and relieved of his duties

in the afternoon of 10.06.2008

Er.T. Arumuganathan, Scientist (SS)

transferred from DMR, Solan to CPCRI,

Kasargod, Kerala and relieved of his duties in

the afternoon of 20.12.2008.

Retirement

Dr.R.P. Tewari, Director, DMR retired on

superannuation from his services in the

afternoon of 31.12.2008.

Study leave

Sh.Yogesh Gautam, Scientist (SS)

Computer Application granted Study leave for

3 years w.e.f. 08.02.2008 to 07.02.2011 for

completing Ph.D on Computer from HP

University, Shimla.

Sports

The DMR, Chambaghat, Solan (H.P.)

Contingent of 25 Nos. (23 Men and 2 women)

participated in ICAR Zonal Sports Meet held

at National Dairy Research Institute, Karnal

w.e.f. 23-26th September, 2008.  In the men

events, the Centre participated in Volley Ball

(Smashing & Shooting), Badminton, Kabaddi,

Chess, Table Tennis and Carrom Board. In the

women events Ms. Sunila Thakur won first

prizes in Shot put and Long Jump events.  In

the women Single event Ms. Sunila Thakur won

the I st prize. In the Badminton double team

event the women Team of NRCM won the I st

prize.

Infrastructural facilities developed

To improve the research and other

Infrastructure of the Centre, the renovation and

Fig. 1. Dr R.P. Tewari, Director, retired on

superannuation from his services

New Appointment

Dr. Manjit Singh joined as Director DMR

Solan w.e.f. 01.01.2009.

Fig. 2. Dr Manjit Singh joined as new Director of

the Directorate of Mushroom Research
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special repair/ incomplete work were initiated

and completed.The allocated funds under Plan

worth Rs.31.22 Lakhs and under non Plan

Rs.63.00 Lakhs were utilized. The details of the

complete works are as under:-

Under Plan

(1) Teacher Training Centre building

completed

Under Non Plan

(1) Repair of roof of Main Laboratory

building

(2) Repair of roof of Auditorium

building

(3) Repair of roof of Hostel building

(4) Development of parking in front of

Main building

Announcement

National Research Centre for Mushroom

has been upgraded on Directorate of Mushroom

Research w.e.f. 26th Dec., 2008.

Fig. 3. National Research Centre for Mushroom

upgraded as Directorate on Mushroom Research
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