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About Project 

 

Saffron an important cash crop of Jammu and Kashmir suffered on many fronts from production 

to consumption and was virtually under extinction as area and production reduced by 50 per cent 

by 2006.To address issues of saffron value chain Indian Council of Agriculture Research PIU 

NAIP New Delhi sanctioned NAIP sub-Project “A Value Chain on Kashmir Saffron under 

Component -2 in February,2009 for a period of 3 years which was further extended till March 

2014 with IIIM, Jammu as consortium partner. During the project period objectives related to 

production, processing, marketing and capacity development fronts were addressed. 

Bridging of missing links in saffron value chain has helped all stakeholders involved in saffron 

value chain with better economic returns. Project became a base for launching a mega project on 

Integrated Saffron Development in J&K by Ministry of Agriculture Govt of India thus giving 

sustainability to saffron farming system through implementation of NAIP recommended 

technologies. 

Adoption of technologies will not only increase production too fold but will ensure better quality 

as issues related to post harvest losses have been addressed. Adoption of novel Pack House 

approach for controlled processing by National Horticulture Board in upcoming saffron spice 

park will help in developing saffron brand of Kashmir with grade- I   quality. 

 

Constant support, guidance and encouragements received from National Director , National 

Coordinator and Director Finance NAIP has been instrumental in effective implementation of the 

project. 

 

Support received from CAC members and in particular CAC chairman Mr Kuku Wazir ex 

Director Horticulture and  cooperating scientists from SKAUST-Kashmir and IIIM, Jammu is 

acknowledged as their hard work has helped in developing several success stories from the 

project. 

 

 

 

Shafiq A.Wani 

Director Research 
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Preface 

A Value Chain project on Kashmir Saffron sanctioned under Research on Production to 

consumption Systems (PCS) in February, 2009 was aimed at development of technologies from 

production to processing so that all the stake holders get benefited leading to an overall 

economic gain, besides addressing other issues such as women empowerment, environment 

protection, institutional pluralism, linkage with domestic and external markets and sustainability. 

Farmers participatory research approach involving 256 farm families from 7 clusters of saffron 

areas of Kashmir precipitated technologies ensuring high economic gain per unit area. Direct 

involvement of NAIP farmers in saffron trade helped in reducing the role of middlemen and 

agents who otherwise would take major share of saffron market. Fifty per cent of the saffron area 

has already been rejuvenated under NAIP Production technologies along with replication of 

processing technologies in upcoming saffron spice park thus giving sustainability to NAIP 

system modules. 

Final report documents the implementation progress and achievement during February 2009 to 

March 2014.Valuable and helpful suggestions from CIC,CAC and review meetings by National 

Director NAIP have been the source of inspiration for effective implementation. Constant 

encouragement, support and guidance of Dr  Tej Partap Vice Chancellor , Mr Kuku Wazir ex 

Director Horticulture J&K, Dr Shafiq A.Wani Director Research , Dr R.Ezekiel National 

Coordinator Componet-2, Mr Sanchal Bilgrami, Director Finance ,Mr Parveez Sajad 

Comptroller SKUAST-K , Mrs Nighat Shafi and Mr Abdul Azim Wani has been helpful in 

making satisfactory progress. The contribution to project progress by Consortium Co-Principle 

Investigator Dr J.K.Dhar, COPI’S from SKUAST-Kashmir and IIIM, Jammu is thankfully 

acknowledged. The support of scientists located at SRS Pampore and DARS Budgam, Senior 

Research Fellows, Technical Associates,office assistants and accountant is acknowledged in 

,aking the project  success. 

The support of NAIP farmers who helped in generating technologies is also acknowledged. 

 

 

F.NEHVI 

Professor 

CPI 

 

 

PHOTO 
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Lkkjka'k ¼dslj dh [ksrh & rc vkSj vc½ 

 

tEew d'ehj esa dslj dh [ksrh dks O;kolkf;d mRikn ds rkSj ij ekuk tkrk gS 
ysfdu ;g lekIr gksus ds dxkj ij vk xbZ FkhA 1996&97 esa 5707 gSDVs;j {ks= 
esa bldh [ksrh dh tkrh Fkh tks de gksdj 2008&09 esa 3280 gSDVs;j {ks= 
esa jg xbZ ftlls mRiknu Hkh 16 ,eVh ls de gksdj 7-70 ,eVh gks x;kA bl 
fpUrktud fLFkfr ds dkj.k jgs ¼1½ ikS/kkjksi.k dk yEck pØ ¼15 o"kZ ls 
T;knk½] tehu dh cqjh gkyr] cM+h ek=k esa dhVksa ls gksus okyh chekjh 
vkSj efgykvksa ds fy, uhjl dke tSlh ikjaifjd Ñf"k çfØ;k,a ¼2½ dslj ds cM+h 
mez ds Qwyksa dk rksM+k tkuk] Qwy ds Hkhrj ls fljk ¼fLVxek½ fudkyus 
esa nsjh] /kwi esa lq[kkuk vkSj vlaxfBr cktkj ç.kkyh vkSj fcpkSfy;ksa dh 
lkaB&xkaB ftlesa fcpkSfy;s cktkj esa Qly dh vkod esa ls cM+s Hkkx ij dCtk 
djrs gSa vkSj fdlkuksa dks de ewY; feyus ls mudk 'kks"k.k gksrk gS vkSj 
ckn esa vlyh d'ehjh dslj esa feykoV dh tkrh gS] udyh dslj dh miyC/krk tSlh 
Qly dVkbZ dh ikjaifjd çfØ;k,a A bu lHkh dkj.kksa ls fdlku dslj ds Hkfo"; dks 
ysdj vfuf'pr gks x, ftlls mUgsa dslj dh [ksrh NksM+uh iM+h ;k viuh Hkwfe dk 
bLrseky vyx&vyx Qlyksa ds fy, djuk iM+kA 

bu eqn~nksa ds lek/kku ds fy, jk"Vªh; Ñf"k uoksUes"kh ifj;kstuk dh d'ehj ds 
dslj ij osY;w psu ifj;kstuk dks 16 Qjojh] 2009 dks ihvkbZ;w] ,u,vkbZih us 
eatwjh nhA bldh vof/k twu 2012 rd j[kh xbZ Fkh ftls ckn esa c<+kdj ekpZ] 
2014 rd dj fn;k x;kA bl ifj;kstuk esa 'ksjs d'ehj Ñf"k foKku çkS|ksfxdh 
fo'ofo|ky;&,lds;w,,lVh] d'ehj vxz.kh dsUæ Fkk vkSj bafM;u baLVhV~;wV 
vkWQ baVhxzsVsM esfMflu] tEew ¼vkbZvkbZvkbZ,e½ la?kBd Hkkxhnkj 
FkkA vxz.kh dsUæ ,lds;w,,lVh d'ehj dk nkf;Ro ,u,vkbZih ds varxZr 
ikS/k'kkyk çca/ku vkSj Qly dVkbZ ds ckn ds ekM~;wy fodflr vkSj tkjh djuk 
FkkA blds vykok] dslj ds fdlkuksa ds fy, bldh [ksrh ds çfr bZdkbZ ls feyus 
okys vkfFkZd ykHk dks c<+kus ds fy, cktkj ds lkFk laidZ vkSj fdlkuksa dh 
{kerk fodflr djus dk Hkjkslk nsuk FkkA la?kBd Hkkxhnkj ds :i esa 
vkbZvkbZvkbZ,e ] tEew dk nkf;Ro ,u,vkbZih }kjk flQkfj'k fd, x, lHkh ekM~;wy 
dk tSo jklk;fud ikliksVZ MkVk fodflr djuk FkkA dslj ds Qwy dks vf/kd le; rd 
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lgh j[kus vkSj feykoV dk irk yxkus rFkk ekSds ij xq.koÙkk ewY;kadu ds fy, 
fdV fodflr djuk FkkA 

ikjaifjd dslj osY;w pSu esa lq/kkj ykus ds fy, iqyokek] cMxke vkSj Jhuxj 
ftyksa ds lkr bykdksa dk losZ{k.k fd;k x;k vkSj csap osY;w dh igpku dh xbZA 
fdlkuksa dh Hkkxhnkjh dk utfj;k viuk;k x;k vkSj ,dy rFkk varj Qly Ñf"k ç.kkyh 
ewY;kadu ds varxZr lHkh bykdksa esa [ksrksa ij 256 çk;ksfxd ijh{k.k fd, x,A 
;g ç.kkyh ikjaifjd dslj {ks= ds 6-4 gSDVs;j bykds esa gSa ftlesa tehu dh 
xq.koÙkk lq/kkjus ds fy, vkbZ,u,e] pwgksa ij fu;a=.k ds fy, vkbZih,e] dkWeZ 
jkWV ds fu;a=.k ds fy, vkbZMh,e rFkk [kjirokj çca/ku ds ekM~;wy ds 
bLrseky ls ,u,vkbZih mRiknu ç.kkyh ds fodkl dh iqf"V dh xbZ vkSj bls tkjh 
fd;k x;kA ,u,vkbZih mRiknu ç.kkyh igys o"kZ esa vkSlr dslj ds mRiknu esa 
o`f) çfr gSDVs;j 2-5 fdyksxzke ls c<+kdj çfr gSDVs;j 6-37 fdyksxzke ¼igys 
o"kZ esa çfr gSDVs;j 1&2 fdyksxzke vkSj 4 o"kZ ds ikS/kkjksi.k pØ esa 
10&12 çfr gSDVs;j½  pkj o"kZ dh vof/k esa lqfuf'pr djrk gSA çkIr mRikndrk 
Lrj 1-370 fdyksxzke çfr gSDVs;j gS tks fd cSap osY;w ls vf/kd gS rFkk jkT; 
dh vkSlr mRiknu ek=k ls Hkh T;knk gS vkSj ch%lh vuqikr 3-99%1 lqfuf'pr 
djrk gS A v/;;u ls ;g iqf"V gksrh gS fd 4 o"kZ esa 9]28]560 #i, dh jde ds 
fuos'k] dkWeZ ij 5]40]000 #- ÅtkZ ij 25]000 #-] iks"k.k vkSj cpko ij 1]71]560 
#- vkSj etnwjh ij 1]92]000 #-] bl çdkj dslj mRikndksa us 4 o"kZ esa 25-5 
fdyksxzke dslj cspdj 4635000 #- çkIr fd, ¼ 3]82]5000 #-½ vkSj pkSFks o"kZ 
60 fDoaVy dkWeZ dks cspdj ¼8]10]000 #-½ çkIr fd, tcfd ikjaifjd ç.kkyh esa 
dslj dh [ksrh ij 5]25]000 #- fuos'k djus ls fdlkuksa dks 10 fdyksxzke dslj dh 
fcØh ls 1]82]4000 #- ¼15 yk[k #-½ vkSj 24 fDoaVy xsfMM dkWe dh fcØh ls 
¼3]24]000 #-½] dslj dh fcØh dk vuqekfur nke çfr fdyksxzke 1-5 yk[k #- vkSj 
dkWeZ dk vuqekfur nke 13]500 #- çfr fDoaVy ekuk tkrk gSA dslj ds 
fdlkuksa us mRiknu ç.kkyh dks 1854 gSDVs;j bykds esa dslj ds fy, viuk;k 
gS vkSj 'ks"k ikjaifjd {ks= ¼1899 gSDVs;j½ bls iquZthfor djus ds fy, r; fd;k 
gSA budk iwjk djus dk y{; 2016 j[kk x;k gSA viuk, x, {ks= esa mRiknu ç.kkyh 
ls 4 o"kZ ds ikS/kkjksi.k pØ dh vof/k esa 11-81 ,eVh dslj dk mRiknu gksus 
dh mEehn gS ftlls ldy vkenuh 177-15 djksM+ #- gksxh tcfd ikjaifjd mRiknu 
ç.kkyh esa mRiknu 5-56 ,eVh vkSj ldy vkenuh 83-4 djksM+ #- gqvk djrh 
FkhA ,u,vkbZih dh mRiknu ç.kkyh] iqjkuh ikjaifjd ç.kkyh ls 93-75 djksM+ #- 
dk vkfFkZd Qk;nk lqfuf'pr djsxh ftlesa çfr gSDVs;j 5-01 yk[k #- dk Qk;nk 
gksxk tcfd ikjaifjd ç.kkyh esa çfr ifjokj 3-72 yk[k #- dk Qk;nk gqvk djrk FkkA 
tEew d'ehj esa çfr gSDVs;j 6-37 fdyksxzke vuqekfur dslj mRiknu Lrj gksus 
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ls mEehn gS fd jkT; esa dslj dk mRiknu orZeku 11-50 ,eVh ls c<+dj yxHkx 
36 ,eVh gks tk,xk vkSj jkT; ds jktdks"k esa ;ksxnku 170 djksM+ #- ls c<+dj 
540 djksM+ #- gks tk,xkA  

Û dslj ds xq.koÙkkiw.kZ dkWeZ dh miyC/krk ,d cM+k loky Fkk tks dslj dh 
[ksrh ds lesfdr fodkl esa ck/kk cuk gqvk Fkk D;ksafd ikS/k'kkyk çca/ku dh 
dksbZ vo/kkj.kk ugha Fkh blfy, ,u,vkbZih us ikS/k'kkyk çca/ku ekWM~;wy ds 
fodkl esa enn nh vkSj 6 gSDVs;j {ks= esa LFkkfir 240 futh {ks= dh dkWeZ 
ikS/k'kkykvksa ls mRikfnr 92-5 ,eVh dkWeZ dh fcØh ls 1]15]6000 #- dh 
vfrfjDr vkenuh lqfuf'pr dhA ,u,vkbZih ikS/k'kkyk çca/ku ekWM;wy dks tEew 
d'ehj ds Ñf"k mRiknu foHkkx vkSj dslj ds fdlkuksa us 50 vkSj 900 gSDVs;j 
{ks=ksa esa viuk;k gSA 2016 rd i;kZIr ek=k esa dkWeZ feyus yxsxk ftlls jkT; 
esa 12]000 gSDVs;j {ks= esa dslj dh [ksrh dk foLrkj djus esa enn fey 
ldsxhA 

Û dslj ds fdlkuksa }kjk viukbZ tk jgh ikjaifjd Qly dVkbZ ç.kkyh ls [kjkc 
xq.koÙkk dk mRiknu feyrk Fkk vkSj mlds çlaLdj.k ls 30 çfr'kr rd uqdlku gks 
jgk Fkk A blfy,] vkbZ,lvks ekud ds vuq:i cktkj ds fy, LoPN dslj çkIr djus ds 
edln ls fo'ks"k n`f"Vdks.k ds varxZr çkFkfed çlaLdj.k ds bLrseky ij vk/kkfjr 
Qly dVkbZ ds ckn dh çkS|ksfxdh dks ekudhÑr :i fn;k x;kA ,u,vkbZih ds 
varxZr] fd, x, cktkj fo'ys"k.k ls iqf"V gqbZ fd eksxjk xzsM ds cktkj ls fy, x, 
vf/kdka'k uewuksa dks xzsM&III ¼50 çfr'kr½] xzsM&II ¼30-8 çfr'kr½] 
xzsM&I ¼10-3 çfr'kr½ vkSj xzsM&I ¼8-8 çfr'kr½ fudyk tcfd yPNk xzsM ds 
uewuksa ls xzsM&III ¼82-2 çfr'kr½] xzsM&IV ¼15-5 çfr'kr½] xzsM&II ¼2-2 
çfr'kr½ vkSj xzsM&I ¼'kwU; çfr'kr½ fudykA dslj dks rksM+us ls iSd fd, tkus 
ls lacaf/kr Qly dkVus ds ckn dh ç.kkyh dh otg ls [kjkc xq.koÙkk ds eqÌs dks 
gy djus ds fy, rksM+us dh fofHkUu ç.kkfy;ksa] fLVxek vyx djus vkSj lq[kkus 
ls u dsoy rktk Qwyksa ls dslj dh çfr fdyksxzke çkfIr esa lq/kkj gqvk tks fd 22 
xzke ls c<+dj 37-5 xzke gks x;k cfYd jax djus dh çHkko'khyrk 182 ls c<+dj 
400 gks xbZA fiØksØksflu 72 ls c<+dj 150 ls T;knk gks x;k vkSj lsQjuy 35 ls 
c<+dj 70 ls T;knk gks x;kA ,u,vkbZih ds Qly dVkbZ ds ckn dh ç.kkyh dkss 
O;kolkf;d :i fn;k x;k gS A blds fy, oqo;ku] ikEiiksj esa ;wfud lsÝkWu xzksolZ 
osyQs;j ,aM MsoyiesaV dksvkWijsfVo ekdsZfVax fyfeVsM] lsÝkWu iSd 
gkml LFkkfir fd;k x;k gSA blesa dslj ds çlaLdj.k] gSaMfyax] lq[kkus vkSj iSd 
djus dh vfr mUur lqfo/kk,a gSaA ;g lkslkbVh vius 200 lnL;ksa }kjk mRikfnr 
16-66 ,eVh rktk dslj ds Qwyksa dk çlaLdj.k djrh gS ftlls 500 fdyksxzke dslj 
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dk mRiknu gksrk gSA çfr fdyksxzke  4867 #- dh çlaLdj.k ykxr ds lkFk czkaM 
çkseks'ku ¼,lch,l½ ls çfr fdyksxzke dslj ds rktk Qwyksa ls 5628 #- dk Qk;nk 
feyk tcfd ikjaifjd ç.kkyh ls ;g Qk;nk çfr fdyksxzke 3294 #- FkkA czkaM 
çkseks'ku ls efgykvksa dk l'kfDrdj.k gqvk gS A yxHkx 30 efgykvksa dks iSd 
gkml esa 4 eghus ds dkedkth ekSle esa HkrhZ fd;k tkrk gS vkSj mUgsa 
5000 #- çfrekg osru fn;k tkrk gSA 

Û gSaMfyax ds rjhds ls dslj dks uqdlku igqap ldrk gS ftls ns[krs gq, csgrj 
çkS|ksfxdh dks vey esa ykus ls vyx&vyx Lrj dh csgrj xq.koÙkk gqbZ gSA bl 
eqÌs dk lek/kku nwjn'khZ n`f"Vdks.k ls fd, tkus dh t:jr gS ftlds varxZr fu;af=r 
ifjfLFkfr;ksa esa iSd gkml n`f"Vdks.k ds varxZr Qly dVkbZ ds ckn dh 
gSaMfyax rduhd dks viukuk 'kkfey gSA ,u,vkbZih ds varxZr iSd gkml lqfo/kk 
dslj vuqla/kku dsUæ] ikEiksj esa  LFkfir fd, tkus ls dslj ds fdlkuksa dks 
fu;af=r ifjfLFkfr;ksa esa çlaLdj.k djus dk volj feyk gSA ifj;kstuk vof/k ds ckn 
iSd gkml ds dke&dkt dks LFkkbZ cuk;k tk,xk vkSj blds fy, 2014 ds ckn 
çlaLdj.k djkus ds fy, vkus okys fdlkuksa ls fy, tkus okys 'kqYd ds ladyu ls 
dks"k LFkkfir fd;k tk,xkA fu;af=r fLFkfr esa çlaLdj.k dh vo/kkj.kk dks lsÝkWu 
Likbl ikdZ esa Ñf"k mRiknu foHkkx Hkh viuk jgk gS A bl ikdZ dk fodkl ikEiksj 
esa dsslj {ks= esa jk"Vªh; ckxokuh cksMZ dj jgk gSA ikdZ] Likbl ikdZ dh 
,u,ch,y çR;kf;r ç;ksx'kkyk ls xq.koÙkk vk'oklu çek.ku lfgr ,d iathÑr czkaM ds 
varxZr çlaLdj.k] lq[kkus] iSfdax vkSj foi.ku dh lqfo/kk çnku djsxkA 

Û  Qly dVkbZ ds ckn dh dbZ flQkfj'kksa ij vf/kd vof/k ds fy, HkaMkj.k] dslj dh 
xq.koÙkk esa deh vkus dh çfØ;k ij dkcw ikus vkSj vklku fdV ds bLrseky ls 
rRdky dslj dh xq.koÙkk dk irk yxkus dh çfØ;k fodflr dh tk jgh gSA 

Û foi.ku dks c<+kok nsus ds fy, ,u,vkbZih ds varxZr 3 lgdkjh lkslkbfV;ka 
iathÑr dh xbZ gSaA bu lkslkbfV;ksa ds foi.ku lewgksa dks vk;Zu lsÝkWu] 
vQxku lsÝkWu] ¼vQxkfuLrku½] fFk;ksjlsyhu lsÝkWu] ¼Ýkal½] vkbZVhlh 
dEiuh lewg ¼eqEcbZ½] mTtSu]  bankSj] jryke] ukxiqj vkSj fot;okM+k ds 
O;kikfj;ksa ds lkFk tksM+k x;k gS vkSj Bsds ij dslj dh [ksrh dks c<+kok nsus 
ds fy, Ñf"k mRiknu foHkkx dks lsÝkWu Likbl ikdZ ds lkFk tksM+k x;k gSA 

Û yxHkx 2000 dslj fdlkuksa vkSj Ñf"k mRiknu foHkkx ds {ks= esa dke djus 
okyksa dks dslj mRiknu] j{k.k vkSj Qly dVkbZ ds ckn ds ewY; lao/kZu esa 
çf'kf{kr fd;k x;k gSA 
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Û ,u,vkbZih dh ifj;kstuk Þ, osY;w pSu vkWu d'ehj lsÝkWuß ls lkeus vkbZ 
flQkfj'ksa tEew d'ehj esa dslj ds lesfdr fodkl dk vk/kkj cuh gSa vkSj bUgsa 
tEew d'ehj dk Ñf"k mRiknu foHkkx Hkkjr ljdkj] Ñf"k ea=ky; ls 411 djksM+ #- 
dh foÙkh; lgk;rk ls  jk"Vªh; dslj fe'ku ds varxZr viuk;k tk jgk gSA fe'ku us 
,u,vkbZih dh flQkfj'kksa dks fujarjrk nh gS  D;ksafd ,u,vkbZih ds varxZr gy 
fd, x, lHkh la?kBdksa dk mi;ksx fe'ku n`f"Vdks.k ds varxZr dslj fodkl ds fy, 
fd;k tk jgk gS vkSj mEehn gS fd 2020 rd dslj dk mRiknu 36 ,eVh rd igqap 
tk,xk tks fd 2009 esa ¼ifj;kstuk vof/k ls igys½s ek= 9 ,eVh FkkA 

eq[; 'kCn (Key words): osY;w psu] 
b’;wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww
wwwwwwwwwwwwwwwww] baVjosa’ku] vkmVde] bEiSDV] lSÝkuA 
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Executive Summary 

Saffron cultivation as a commercial farming enterprise in J&K faced grave threat of extinction  

as the area declined from 5707ha (1996-97) to 3280 ha (2008-09) thereby decreasing the 

production from 16 M.T to 7.70 M.T. The alarming situation was attributed  to i) traditional 

agronomic practices like longer planting cycle (>15 years), poor soil health, high incidence of 

disease and pests and women drudgery ii) traditional post harvest practices like picking of aged 

saffron flowers, delayed stigma separation, sun drying  and iii) unorganized marketing system 

with brokers controlling a major share of market arrivals leading to exploitation of the farmers in 

terms of lower price or returns to the farmers, rampant adulteration to the original Kashmir 

saffron, and availability of spurious saffron. All these factors made farmers despondent about 

future prospects of saffron, leading to abandoning saffron cultivation or diversification of their 

land use.  

To address the issues of saffron value chain, National Agriculture Innovation project “A Value 

Chain on Kashmir Saffron” was sanctioned by PIU, NAIP on 16
th

 February, 2009 for a period of 

3 years (June, 2012) which was further extended up to March  2014 with SKUAST-Kashmir as 

lead centre with the responsibility of development and release of NAIP production technologies, 

nursery management module, post harvest modules, assured market linkages and capacity 

development of saffron farmers for enhancing economic gains per unit area under saffron and 

Indian Institute of Integrated Medicine Jammu  (IIIM) as consortium partner responsible for 

development of biochemical pass port data for all the NAIP recommended modules, value 

addition through extended shelf life and detection of adulteration and development of on spot kit 

for quality assessment. 

To improve the traditional saffron value chain, 7 clusters of Pulwama,  Budgam and Srinagar 

districts were surveyed and bench values were identified. Farmers participatory approach was 

adopted and 256 on farm trials were conducted in all the clusters under mono and intercropping 

farming system. Evaluation over 6.4 hectares of traditional saffron area confirmed development 

and release of NAIP production system using 4 system modules viz; INM for improving soil 

health, IPM for control of rodents, IDM for control of corm rot, mechanization and weed 

management module. NAIP production system ensures an average saffron productivity gain from 

2.5 kg/ha to about   6.37  kg/ha (1-2 kg/ha in the first year to 10-12 kg/ha in the fourth year of 

planting cycle) over a period of 4 years. Achieved productivity level is 1.370 kg/ha above bench 

value and 3.87kg/ha above state average yield ensuring a B: C ratio of 3.99:1. Study confirmed 
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that after investing an amount out of Rs 9,28,560 over a period of 4 years on different input 

variables like corms (Rs 5,40,000),energy (Rs 25000), nutrients / protectants (Rs 1,71,560) and  

labour  (Rs 1,92,000) ,saffron growers  achieve returns to the tune of Rs 46,35000 on account of 

sale of 25.5 kg of saffron over a period of  4 years (Rs 38,25000 ) and from  sale of 60 quintals 

of saffron corms in the 4
th

 year (Rs 810,000) whereas under traditional system after investing an 

amount of Rs 525000 on saffron farming system, the farmers achieved returns to the tune of Rs 

18,24,000 on account of sale of 10 kg saffron (amounting to Rs 15,00000) and 24 quintals of 

graded saffron corms (Rs 3,24,000).The estimated sale price is presumed to be Rs 1.50 lakhs / kg 

and Rs 13500 /quintal for saffron and corms respectively. Production system has been adopted 

by saffron farmers over 1854 hectares and the remaining traditional saffron area (1899 ha) has 

been targeted for rejuvenation by 2016. Production system in adopted areas is expected to 

produce 11.81 M.T of saffron over a period of 4 years planting cycle with a gross income of Rs 

177.15 crores as against 5.56 M.T with a gross income of Rs 83.4 crores achieved under 

traditional production system. NAIP Production system will thus ensure  a total economic gain of 

Rs 93.75 crores over  the traditional production system (Rs 5.01 lakhs gain/ha) and Rs 3.72 lacs 

economic gain / family). With an estimated productivity level of 6.37  kg/ha, saffron production 

in J&K is expected to increase from present 11.50 M.T to about 36 M.T with an increase in over 

all exchequer from Rs 170 crores to Rs 540 crores. 

• Availability of quality saffron corms was a big question that hindered integrated development 

of saffron farming system as no concept of nursery management was available. NAIP 

facilitated the development of nursery management module ensuring an additional income of 

Rs 1,15,6000 through sale of  92.5 M.T of saffron corms produced from 240 private sector 

corm nurseries established over an area of 6 ha. NAIP nursery management module has been 

replicated by Agriculture Production Department, J&K and saffron farmers over 50 and 900 

hectares respectively. By 2016, sufficient corms will be available that will facilitate extension 

of saffron cultivation to potential saffron area of 12000 hectares in J&K. 

• Traditional post harvest system followed by saffron farmers was responsible for poor quality 

product with processing losses to the tune of 30%.Hence, post harvest technology on primary 

processing using a  visionary approach  had to be standardized for obtaining clean saffron for  

market as per ISO standards. Market analysis conducted under NAIP confirmed that majority of 

market samples of Mongra grade confirmed to grade-III  (50.0%), followed by 30.8% in Grade-

II,10.3% in grade-IV and 8.8 % in grade-I, whereas among Lacha grade, 82.2% samples 

confirmed to Grade-III followed by 15.5 % in Grade-IV,2.2 % in grade-II and 0% in grade-I. To 

address the issues of poor quality on account of traditional post harvest system from picking to 

packing, study of 3072 flower samples under different systems of picking, stigma separation and 

drying not only improved saffron recovery/kg of fresh saffron flowers from 22 g to 37.5 g but 

also improved the colouring power from 182 to more than 400, picrocrocin from 72 to more than 

150 and saffranal from 35 to more than 70. NAIP Post Harvest System has been commercialized 

through establishment of saffron Pack House unit “Unique Saffron Growers Welfare and 

Development cooperative Marketing Ltd” at Wuyan Pampore with hi-tech facilities for saffron 

processing, handling, drying, and packing. The society processess 16.66 M.T of fresh saffron 
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flowers produced by about 200 society member sufficient to produce 500 kg saffron. Brand 

Promotion (SBS) with a processing cost of Rs 4867/kg reveals a benefit of Rs 5628 /kg of fresh 

saffron flowers as against the traditional system with a benefit of Rs 3294/kg of saffron flowers. 

Brand Promotion has helped in women empowerment as about 30 ladies with a monthly salary 

of Rs 5000 for a working season of 4 months are recruited in the pack house. 

• Saffron being sensitive to handling techniques diverse level of absorption and implementation of 

improved technology leads to a high degree of variation in the quality of individual batches. This 

issue needs to be addressed by a visionary approach which includes adoption of post harvest 

handling under controlled conditions called a Pack House approach. Setting up of pack House 

facility under NAIP at Saffron Research Station, Pampore provided opportunity for saffron 

farmers to undertake processing under controlled conditions. After the project period, the 

working of Pack House shall be made sustainable from the fund generated from processing fees 

to be charged from the visiting farmers from 2014. The concept of controlled processing is being 

adopted by Agriculture Production Department in Saffron Spice Park being developed by 

National Horticulture Board at saffron area of Pampore. The park will facilitate processing; 

drying, packing and trading of saffron under a registered brand with quality assurance 

certification from NABL accredited Laboratory of spice park. 

• A number of Post Harvest recommendations on long term storage, degradation process of saffron 

quality and on spot detection of saffron quality using Easy Kit have also been developed. 

• For market promotion, 3 societies registered by Registrar cooperative have been established 

under NAIP. Marketing  groups of these societies have been linked with a number of 

International buyers like Aryan Saffron, Afgan Saffron (Afghanistan), Theorcelin Saffron 

(France), ITC group of companies (Mumbai), traders from Ujain, Indore, Ratlam, Nagpur and 

Vijaywada and Agriculture Production Department for linkage with  saffron spice park for 

promotion of contract saffron farming. 

• About 2000 saffron farmers and Field Functionaries of Agriculture Production department have 

been trained on different aspects of saffron production, protection and post harvest value 

addition. 

• Recommendations that emerged from NAIP project “A Value Chain on Kashmir Saffron” 

became basis for integrated development of saffron in J&K being undertaken by Agriculture 

Production Department, J&K under National Saffron Mission with financial assistance from 

Ministry of Agriculture, Govt of India to the tune of Rs 411 crore. The mission has given 

sustainability to the NAIP recommendations as all components addressed under NAIP are being 

taken for saffron development under missionary approach and  by 2020  the saffron production is 

expected to reach 36 M.T as against  9.00 M.T projected in 2009 (before the project period) 

 

Key Words: value chain, issues, interventions, outcome, impact, saffron 
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Part-I: General Information of Sub-project 

 

1. Title of the sub-project                            : A Value Chain on Kashmir Saffron 

2. Sub-project code                                     : 20037 

3. Component                                              :  2 

4. Date of sanction of sub-project               : 16
th

 February, 2009 

5. Date of completion                                  : 31
st
 March, 2014 

6. Extension if granted                                 :  From July,2012 to March,2014 

7. Total sanctioned amount for the sub-project:   396.8891 lakhs 

8. Total expenditure of the sub-project :      

9. Consortium leader                                   : Dr Tej Partap 

                                                                   Vice Chancellor,  

                                                                   Sher-e-Kashmir University of Agricultural   

                                                                   Sciences & Technology of Kashmir 

                                                                   Shalimar Srinagar, J&K 191121 

                                                                   Telephone: 0194-2461261 

 

10. List of consortium partners: 

 Name of CPI/ CCPI 

with designation 

Name of organization and 

address, phone & fax, email 

Duration 

(From-To) 

Budget 

(` Lakhs) 

CPI Dr F.A.Nehvi 

Professor (Genetics) 

I/C Saffron Research Station, 

Dussu Pampore 

Sher-e-Kashmir 

University of Agricultural 

Sciences & Technology of 

Kashmir 

Mobile:09419974563 

email:f.nehvi@rediffmail.co

m 

16
th

 February 

2009-30
th

 

March,2014 

254.5711 
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CCPI1 Dr. J.K.Dhar Scientist 

F & Head Quality 

Assurance Division 

Indian Institute of Integrated 

Medicine 

Canal Road Talab Tillo 

Jammu Tawi 

Mobile:0919195479 

e 

mail:jkdhar011@yahoo.com 

 

16
th

 February 

2009-30
th

 

March,2014 

142.3180 

 

11.Statement of budget released and utilization partner-wise (` in Lakhs): 

 CPI/ CCPI Name, 

designation & 

address) 

Total budget 

sanctioned 

Fund released 

(up to closing 

date) 

Fund utilized 

(up to closing date) 

CPI Dr F.A.Nehvi 

Professor (Genetics) 

254.5711 

 

244.479 

 

212.0965 

CCPI1 Dr J.K.Dhar Scientist 

F & Head Quality 

Assurance Division 

142.3180 42.54128 41.30841 

 CPI-Consortia Principal Investigator; CCPI-Consortia Co-Principal Investigator 
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Part-II: Technical Details 

1. Introduction  

• Saffron, the most expensive spice valued since ancient times for its odoriferous, coloring and 

medicinal properties is cultivated in the world over an area of 54,289.40 ha. Botanically known 

as Crocus sativus L., saffron belongs to the family Iridaceae and is a sterile triploid mutant of 

wild species Crocus cartwrightianus. 238 M.T (89 percent) of global saffron is produced in 

Khorasan province of Iran, followed by 11.5 M.T in Jammu & Kashmir covering district 

Pulwama (8.62 M.T), district Budgam (1.84 M.T), district Srinagar (0.745 M.T) and district 

Kishtwar in Jammu province (0.287 M.T) with a total exchequer of Rs 165 crores. Since the last 

decade, saffron prices have witnessed wide fluctuations and from 1999 to 2006, prices generally 

hovered in the range of Rs.30,000 to Rs.47,000 per kg. However, prices have escalated since 

then with the average domestic price reaching to Rs.2.70 lakh/kg  in 2009-10. As a result of 

strong domestic demand, India exports only a small quantity of saffron. It is believed that a 

substantial quantity of Iranian saffron enters the country clandestinely, and is mixed with the 

local produce and sold as Kashmiri Saffron. (Annexure-1,2,3,4,5). 

• Saffron cultivation as a commercial farming enterprise in J&K faced grave threat of extinction as 

the area declined from 5707ha (1996-97) to 3280 ha (2008-09) thereby decreasing the  

production from 16 M.T to 7.70 M.T. The alarming situation was attributed  to following issues 

:- 

i) The production system followed in Kashmir was responsible for low productivity of Saffron. 

Farmers adopted  longer planting cycles (> 15 years) without soil health management leading to 

high incidence of saffron corm rot (46%).Unsorted corms of different grades were used for fresh 

plantation with a low seed rate without proper planting density and plant geometry leading to 

large number of senile fields with low saffron productivity (2.50 kg/ha) and fetching low 

economic returns. Refinement of cultural practices ensuring saffron productivity around 5 kg/ha 

as a bench mark will help to improve the B:C ratio which at the beginning of the project showed 

a deficit of 30%. 

ii)Rodents have been found to be a major cause of concern in saffron areas of J&K. The extent of 

damage to saffron corms ranges from 10-15%. Pitymus leucurus ,a small rodent ,diurnal in 

nature is found to be active throughout the vegetative phase (November to May) and attacks 

vegetative primordial at the base of attachment with the saffron plant. Due to traditional longer 

planting cycle and weed menace, rodents have found saffron fields as breeding ground due to 

availability of food material during fall months, when all other agricultural fields are fallow and 

thus devoid of any grain to be used as food material by rodents. The detached corms are taken 

away as a food material, stored in nearby fields for their use during summer months when 

saffron attains dormancy. However, rodent population is increasing day by day due to non-

adoption of any systematic control measures by the farmers thus making the basic planting 

material deficit day by day.  

iii)Saffron corm rot caused by Fusarium monliforme var intermedium, Fusarium oxysporum and 

F. gladioli is a serious threat to saffron cultivation  in  Jammu and Kashmir. About 46% of the 
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soil in the saffron fields is infected with the said fungus. Longer planting cycle (up to 15 years), 

primitive agronomic practices, along with the use of non graded corms and continual use of 

diseased material result in the frequent occurrence of corm rot disease. The diseased corms show 

dark brown sunken and irregular patches below the corm scales. The rot lesions are usually 1 

mm deep having raised margins and are usually located in root and bud regions. In severe cases, 

the entire corm turns into black powdery mass with the outer fibrous scales in position. In some 

corms, white and yellowish white fungal mass is observed. Diseased corms produce foliage 

giving “Die Back” like symptoms. No spots are observed on leaves. Yellowish foliage can be 

easily pulled out from the diseased corms. 

iv)Saffron being a poor competitor of weeds together with its slow growth contribute a negative 

effect on its yield and quality. In the traditional system no weeding is practiced leading to low 

saffron productivity and corm yield. Tulipa stellata of Liliaceae family is a troublesome weed in 

saffron fields of Kashmir. It is a perennial bulbous herb having a sub erect to erect, glabrous and 

unbranched stem. The  weed  vigorously  multiplies  vegetatively  through  bulbs  and forms  

large  mats in the  fields especially  under moist situations. The stem being un-branched, shows 

resemblance to saffron, therefore, the weed often goes unnoticed till it develops into large mats 

and covers vast areas in the fields where the crop is growing. 

v)All  the field operations particularly weeding/hoeing in June and September, smoking of 

burrows and corm plantation, are being manually carried resulting in high input cost and thus 

warrants development of prototypes to introduce mechanization in saffron as 160 man days are 

required for furrow opening and weeding/hoeing involving an expenditure of Rs 48,000/ha. 

Mechanization of field operations particularly weeding/hoeing in June and September will 

reduce the cost of cultivation making saffron farming more remunerative.  

vi)In J&K, insufficient planting material is a limiting factor for saffron revival as saffron farming 

system primarily aims at production of saffron flowers as commercial product without any 

support for commercial corm production under regular nurseries as have been developed for 

other crops. As such corms are not available and if available their cost is beyond the purchasing 

capacity of common saffron growers thereby contributing a major factor for abandoning saffron 

cultivation. Development of viable system for commercial corm production involving both 

public and private sector farms together with off place corm multiplication at leh will lead to 

mass scale corm production ensuring rejuvenation of saffron fields ,horizontal expansion in 

nontraditional areas and higher economic gains/unit area of saffron. 

vii)Traditional post harvest handling practices involving picking of aged saffron flowers in 

unhygienic ways, delayed stigma separation and traditional sun/shade drying practices in Kashmir 

is responsible for poor recovery of commercial product (saffron) ranging from 20-25g/kg of fresh 

saffron flowers. To empower the farmers to develop their confidence in their product and demand 

an appropriate price from buyers, post harvest technology on primary processing using a 

visionary approach  needs to be standardized for obtaining clean saffron for the market as per ISO 

standards. Popularizing the use of NAIP dryers by one and all for achieving optimum moisture 

content in the dried product and preserving quality during storage would be an integral part of this 

strategy. 
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viii)Post harvest  handling of saffron, particularly the drying process is critical to the quality of 

saffron as measured by the levels of secondary metabolites viz Crocin (colour), Picrocrocin (taste) 

and Safranal (aroma). A quick dehydration post harvest treatment is necessary to convert Crocus 

Sativus L., pistil into saffron spice as it prevents bio-degradation of crocin into crocetin which is a 

main issue with Kashmir saffron as farmers dry saffron in shade / sun or on a cloth in thin layers 

which takes longer time (53 hours) leading to quality degradation. During the dehydration 

process, the stigmas lose 80% of their weight. Drying brings about the physical, biochemical and 

chemical changes necessary to achieve the desired attributes of saffron and also plays an 

important role in preserving this spice. A lower moisture content of atleast 10-12% value 

established by ISO 3632 (1), maintains the quality of products for a longer time. However this 

safe moisture level is not achieved under traditional drying methods leading to post harvest 

pigment losses. 

ix)Presently in Kashmir, saffron is processed by family members including old and young 

members with diverse level of handling  procedures leading to poor quality. The issue needs to be 

addressed by a visionary approach of adopting an integrated system of post harvest handling 

under controlled conditions called a Pack House approach which will lead to high quality saffron 

with brand promotion. 

x)Two types of saffron  are available in Kashmir market  (1) Lacha (saffron with style ) and (2) 

Mongra (saffron without style). However adulteration is an emerging threat to the industry as 

large market share of saffron industry is being exploited through sale of spurious saffron and thus 

warrants detection of adulterants and devising mechanism for on spot detection of adulterants. 

In light of these issues and learning and the need to develop an economically viable and 

sustainable saffron value chain, the present project was conceived with the following objectives: 

2. Overall Sub-project Objectives 

� Refinement & on farm testing of cultivation practices for enhancing saffron productivity in 

traditional & non-traditional areas through input use efficiency. 

� Development of viable systems of commercial corm production. 

� Standardization of post-harvest handling & value addition of saffron using low cost 

commercial solar, hot air dryers & scientific methods of picking, separation of stigmas & 

packing. 

� Development of protocol for quality standards, adulteration, mechanisms for post harvest 

handling under controlled conditions & food/cosmetic products. 

• Conduct market research, analyse and create avenues for market linkage on dynamic basis to 

enable better returns to stakeholders across the supply chain. 

• Entrepreneurship development cum capacity building and HRD of stake holders for the 

technologies. 
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3. Sub-project Technical Profile 

Work plan Monitoring Indicators Expected Output Expected out come 

Objective 1: Refinement & on farm testing of cultivation practices for enhancing saffron productivity in traditional & non-traditional 

areas through input use efficiency 

Conduct of 250 On Farm Trials using 

participatory approach  for 

improvement in input delivery system  

and refinement and validation of 

cultural practices viz; 

• cost effective planting 

geometry and nutrient 

management system for 

productivity gains under 

different saffron based 

cropping systems 

• IDM module for corm rot 

management 

• IPM module for rodent 

management 

• weed management for yield 

gains 

• mechanization for reduction 

of women drudgery 

• Number of production 

technologies  released & 

adopted 

 

Number of farmers benefited 

 

Number of workshops/ 

knowledge sharing events/ 

number of people trained 

 

 

 

 

Production technologies fine 

tuned for enhancing saffron 

productivity. 

 

Productivity enhanced from 

2.15 kg/ha to 5.00 kg/ha 

 

Enhancement in overall saffron 

production from  6.5 t to 28.0 t  

 

 

Reduction of drudgery 

 

Trained and skilled manpower 

for wider dissemination of the 

technologies for saffron 

cultivation 

 

Increase in farm income with a 

B:C ratio of 1.49:1  
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Objective 2: Development of viable systems of commercial corm production  

Establishment of private sector 

nurseries for development of nursery 

management module 

 

Off place commercial corm 

production in leh. 

Nursery Management 

module developed & 

released 

 

Number of Private/public 

sector nurseries established 

for quality corm production 

Availability of 187t of quality 

corms to be produced from 250 

private nurseries sufficient to 

rejuvenate 375 ha @ 10% 

replacement rate.  

Availability of sufficient corms 

for higher economic gains  

 

Objective3: To standardize post-harvest handling & value addition of saffron using low cost commercial solar and hot air dryers & 

scientific methods of picking , separation of stigmas & packing 

Refinement of post harvest 

technologies using appropriate: 

flower age / stage of flower 

picking/collection material/stigma 

separation time/dryers ensuring 

reduced drying period  

Improving the procedures for higher 

shelf life of saffron through choice of 

package material  

 

• Number of post harvest 

technologies  released & 

adopted 

 

 

 

Number of workshops/ 

knowledge sharing events/ 

number of people trained 

 

•  

Post harvest, storage and 

packing technologies fine tuned 

for enhancing saffron quality 

and recovery. 

 

 

Saffron recovery enhanced from 

22 to 30 g per kg fresh flowers  

Stakeholders empowerment 

through increased income and 

employment generation through 

i.Export/ Trade promotion 

ii. Increase in farm income  
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 post harvest activity cluster 

Objective 4: Development of protocol for quality standards, adulteration, mechanisms for post harvest handling under controlled 

conditions & food/cosmetic products 

Develop Protocol on quality 

standards (grades, sorting, 

packaging). 

 

Comparative studies of saffron from 

Kashmir, Iran and Spain for different 

grades and quality 

Detection of adulterants and devising 

mechanism for on spot detection of 

adulterants 

Economically feasible processing plan 

for saffron under pack house 

conditions  

 

Drying protocol for quality 

upgradation developed & 

released and adopted 

On spot detection method 

ensuring quality saffron to 

consumers developed 

Technologies fine tuned for 

controlled saffron processing 

and by-product utilization 

 

Improvement in crocin from 8% 

to 15% by reducing drying 

period (53h to 4h)  

 

i.Consumer safety  

 

ii.Better quality saffron  

 

Objective 5: Conduct market research, analyse and create avenues for market linkage on dynamic basis to enable better returns to 

stakeholders across the supply chain. 

Establishment of saffron growers 

society 

 

Market regulation at export level 

Establishment of societies  

for market promotion 

 

Brand promotion for high 

saffron quality and better 

Assured market  for 

Sale of finished products with 

better returns 

 

i. Assured market   

ii. Better returns  
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Socio economic impact evaluated and 

economic benefit of stakeholders in 

value chain documented 

returns 

Objective 6: Entrepreneurship development cum capacity building and HRD of stake holders for the technologies 

Empowerment of field level officers, 

scientists, small scale processors, 

women entrepreneurs, saffron 

growers on product development, 

processing, mechanization and on 

shelf life establishment 

 

Innovative strategies for 

entrepreneurship development and 

commercialization 

Popularization of saffron through 

exhibitions, electronic media, 

internet, video films 

Increased number of trained 

human resources (farmers, 

small scale processors) for up 

scaling the model 

 

Training material on saffron 

processing made available. 

1732 Saffron growers trained. i. Increase in productivity 

ii. Increase in 

 farm income  
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GAP -I

Low

Productivity

GAP -2

Insufficient 
Corms

Gap 3 
Poor Quality
/Adulteration

Gap -4
Low Market 

Price 

Better Farm income

1 2 

Sufficient 
Corms

Refinement 
Of  post
Harvest 

Technologies

Protocol for

quality 
standards 

Saffron Recovery
Enhanced From

22g to 30 g
Per Kg Fres 

Flowers

Improvement 
In Crocin From
8%  To 15 % &

Reducing Drying 
Period  (53 Hrs

to 4 Hrs) 

3 4

Refinement   & 
Validation  of 

Cultivation practices

Development of 
viable 

system 
of commercial 

corm production

Productivity is 
expected  to
increase by 

132% ( from 2.15 kg/ha
to 5.00 kg/ha) with 
Estimated  returns

of  132 crores

Saffron Brand 
SHALIMAR

Interventions by SKUAS -K 
Interventions
by SKUAST -K

Interventions
by IIIM, Jammu

Interventions by 
SKUAST -K

5 

Establishment 
of society Of 

250 registered 
growers

Society linked 
with  Growers 

Association
/Exporters 
/Retailers 

Saffron Farmers Relieved from Distress

With  Use of Improved Technologies

(Expected B:C Ratio of 1:1.49) Sale Of 
Finished 

Product

 

VALUE CHAIN OF SAFFRON EXPECTED AFTER NAIP INTERVENTIONS

250 Private 
Nurseries

Expected to produce 
187 MT of corms 

sufficient to 
rejuvenate 375 ha

Improvement In 
Production From
6.5 mt  To 28.0 mt

Area Expansion 

& 

Rejuvenation Better Quality 
As Per ISO Standards

Export/Trade 
Promotion 

Market surety 
& Better
Returns

OUT COME 
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4. Baseline Analysis  

Indian Council of Agricultural Research under NAIP (Component-2) sanctioned   research project on “A 

Value Chain on Kashmir Saffron” with the prime objective to increase livelihood security of both saffron 

farmers and processors together with providing quality saffron to the consumers & accordingly saffron 

growing areas of district Pulwama, Srinagar and Budgam were surveyed in 2009 to know about baseline 

values on the pre-project situation in 7 clusters.  

Base line survey reveals that saffron is the predominant crop on uplands, called in the local dialect as 

‘Karewas’, which are severely to moderately eroded soils with low available zinc and adequate available 

copper, manganese and iron . Majority of the farmers in the surveyed villages are marginal farmers 

having  a low  risk bearing capacity as none of the surveyed families have land holding size of above 10 

ha. Maximum farmers (42%) have land holding size of <1.0 ha followed by 38% having land holding size 

between 1.0 ha to 1.99 ha, 15% as semi medium farmers with average land holding size ranging from 2.0 

to 3.99 ha and 5% as medium with 4.0-9.99 ha land holding size. Family size of the surveyed 

respondents varies from 3-20 members. The farmers falling in classes <4, 5-9 and >10 members are 1%, 

91% and 8% respectively. Apart from agriculture, 76% farmer families are engaged in Animal Husbandry. 

Families of 11% farmers are involved in Agriculture + Animal husbandry+ Business, 8% in Agriculture 

+Service and 4% in Agriculture + Service + Animal Husbandry.  

Wuyun reveals the maximum geographical area (1160.55 ha) followed by Nagam (938.61 ha), Ladhoo 

(908.94 ha), Lethpora (720 ha) and Shar-i-Shali (670.73 ha) with Konibal revealing the highest 

percentage of net area sown (89%) followed by Nobugh (85.5%), Among nineteen villages, highest 

percentage of irrigated area (above 85%) is observed in Nobugh followed by Kanilbagh (65.13%). 

Introduction of saffron cultivation with assured irrigation being an important objective under NAIP will 

help in area expansion under the saffron cultivation making it more remunerative than rice. 

There is a wide variation in the cropping pattern depending upon water availability and soil type. In all 

the surveyed villages, saffron is being cultivated over longer planting cycle of more than fifteen years as 

a sole crop or as an intercrop with almond/apple/pear.Saffron is generally followed with linseed/ oats/ 

wheat/ Rajmash / Lentil under crop rotation. 28% farmers cultivate saffron with almond as an intercrop 

over an area measuring less than 1 ha, whereas, 1% farmer cultivate saffron/almond over 1.0-1.99 ha. 

Apple is gaining popularity either as a sole crop or as an intercrop with saffron and 19% farmers are 

cultivating apple with an average area of less than 1ha. Defective planting system with an average input 

cost of Rs of Rs.300407.43 generally followed by saffron growers has been a main reason for low 

productivity (2.5kg/ha) with a B:C ratio of 1:0.69.Ungraded/unsorted corms weighing around 3 to 15g 

are planted at the seed rate of 1 to 1.5 q/ha behind plough without any consideration for proper 

cropping geometry. No management practices for improving soil heath, control of corm rot and rodents 

are being followed by the saffron growers leading to productivity loss. 

Base Line Management Practices of Saffron in Kashmir  

Practice India 

First Tillage Operations for Bed April-May 
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Preparation 

Sorting of Corms Not done 

Corm Size Small ,Medium ,Large 

Corm Disinfection Not done 

Planting Depth (cm ) 12-24 

Planting Method Hand dropping behind plough on  raised beds 

Irrigation Rainfed cultivation on Karewas 

Manure Not applied 

Weed control Not done 

Disease Corm rot 

Pests Rats and other rodents 

In the surveyed villages, saffron cultivation has become a non profitable venture because of lack of man 

power. Growers have to hire labours at a very high cost, the present younger generation being reluctant 

to work in the field and also mechanization in saffron is nearly impossible due to undulated topography 

of saffron fields. Drudgery of farm women is a matter of great concern in these areas as they have to 

perform all the operations with a little or no assistance from males. Farmers at present are cultivating 

saffron for flowers without any system in vogue for production of quality corms under regular nursery 

management system, that would ensure additional benefits to the farmers besides ensuring expansion 

in non  traditional areas which at present is a question due to lack of quality planting material 

DISTRICT PULWAMA DISTRICT BUDGAM

WUYAN,
GUNDBAL,M0NDEKPOL

SHAR-I-SHALI
LADHOO(5 Villages)

CHANDHARA
(Wulmar

Naad
Kherpeth) 1 Village

LETHPORA

(Hatiwara)1 Village

DUSSU
KONIBAL

KRUNCHOO
PAMPORE(4 Villages)

KAKAPORA
SAMBOORA

BANDERPORA
KANIL BAGH4 Villages)

Cluster-2

51

Cluster-4
14

Cluster-1

61

Cluster-5
25

Cluster-3

71

HAYATPORA
(Sarai)

NAGAM (2 Villages)

WADIPORA
NOBUGH 2 Villages)

CLUSTER
6
12

CLUSTER

7
22

PROFILE OF CLUSTERS
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Saffron sold to Brokers
/Middlemen

(4)

Saffron sold to Firms
/Exporters

(5)

Saffron Growers 
of Kashmir

(1)

Saffron Cultivated under
Traditional Practices

(2)

Saffron Flowers Processed 
Un-hygienically

(3)

Saffron sold to Retailers
/Exported

(6)
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A
d
u
lteratio

n

VALUE CHAIN 
OF SAFFRON 

IN KASHMIR AFTER 
INTERVENTIONS

Saffron Value 

Chain Before 

Interventions

 

Harvesting and processing of saffron is done manually and is sold to middleman as there is no functional 

farmer cooperative or society in the valley. Unlike Iran, there is no back up from industrial sector for 

quality processing and packing .Traditional drying mechanism in open air results in quality deterioration 

and thus lowering the market price of saffron. Poor storage facilities are the main reason for quality 

deterioration.Saffron being highly hygroscopic in nature absorbs moisture if not stored in air tight 

containers, thus leading to biodegradation of crocin into crocetin. Growers are selling their products to 

the middlemen leading to rampant adulteration and low market price. Lack of good and assured market 

for saffron has been a matter of concern for growers as they are being exploited by the middle men 

because at Government level there are neither mandis nor fixed prices as is being set for other 

commodities. 

After thorough discussion with the respondents it is evident that lack of knowledge together with 

missing links in the saffron value chain are the basic reasons for poor saffron yields. Farmers are 

desirous of improvement and NAIP can be a best link for these farmers by providing them a platform for 

enhancement of production, quality with assured market 

Key Indicators and their base line value of Value Chain 

Key 

Indicators 

Saffron 

production 

(M.T) 

Saffron 

Productivity 

(Kg/ha) 

Gross 

Income 

(Rs/ha) 

B:C 

Ratio 

Saffron 

Recovery/

Kg of 

Flowers 

Saffron 

Quality 

(Crocin 

Content) 

(%) 

Marketing 

System 

Base Line 6.0 2.15 24,087.22 1: 0.69 22.0 8 Middle 

men 

Expected  28.53 5.00 5,20,750 1:2.50 30.0 15 Society 
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5.Research Achievements: 

5.1. Research Achievements –SKUAST-Kashmir 

 

5.1.1  NAIP production system module: way for better economic returns 

To refine and validate NAIP production system, module under mono/inter cropping farming 

system, 256 on farm trials were laid under farmers participatory approach in 7 clusters over an 

area of 6.4 hectares involving study on integrated nutrient management module for higher 

saffron yield, study on corm rot management module, study on management schedule for rodents 

and study on weed management module. 

 

Issues

i.Low productivity 

ii. Low production 

Outcome 
i. Productivity 

enhancement from 2.5 

to  6 .37 kg/ ha 
ii. Increase in 

production from 6.5 t to 

36 t

Impact 
i. Increase in

farm income

with a B:C ratio
of 3.99:1

Sustainability
Horizontal expansion 

of Improved 

cultivation Practices 

Interventions
i. Refinement of 

cultivation practices

ii. Participatory approach
iii. Improvement in input 

delivery system

1 6

5

4
3

Reasons
i. Traditional 

agronomic 

practices account 

for longer planting 

cycles (>15 years)

2

FIGURE:

PRODUCTION 

VALUE CHAIN

 
5.1.1.1. Study on Integrated Nutrient Management Module for higher saffron yield  

• Validation & refinement of Integrated Nutrient Management module using  FYM 

(10,20,30tons/ha), N:P2O5:K2O (30:20:15kg/ha; 45:30:25 kg/ha; 90:60:50 kg/ha ), vermicompost 

(2.5q/ha, 5q/ha, 7.5q/ha) in combination with different planting densities (1corm/hill; 2 

corms/hill; 3corms/hill; 4corms/hill), planting geometries (20x10cm; 25x15cm; 30x20cm; 

35x25cm), initial corm weights (>15g, 10-15g, >8g-10g) and intercropping systems (saffron sole 

; saffron with almond; saffron with apple; saffron with walnut and saffron with Pear) revealed 

significant difference among different approaches of INM, initial corm weight, plant density, 

plant geometry and farming systems along with their interaction effects.  

• Study confirmed that under monocropping (saffron as sole) /intercropping farming system 

(saffron  intercropped with almond/apple/pear)  plantation of graded  saffron corms(>8 g) at 2 

corms/hill with a planting geometry of 25x15 cm or 1 corm/hill with a planting geometry of 

20x10 cm on raised beds supplemented with FYM @ 30 tons/ha in combination with N:P:K @ 

30:20:15 kg/ha, vermicompost @2.5 q/ha together with Azatobactor or FYM @ 10 tons/ha in 

combination with N:P:K @ 90:60:50 kg/ha and Vermi compost @5 q/ha before plantation in 

September ensures significant increase in average saffron/corm  productivity by 155% & 150%, 

respectively over traditional farming system (Figure-2).  

• Study confirmed release of Integrated Nutrient Management Module for higher saffron yield 

under mono/inter cropping farming system. 
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Saffron Yield 
(kg/ha)

Corm Yield 
(q/ha)

6.375

60

2.5

24

Chart Title

INM Sytem Tradional

FIGURE 2:EFFECT OF INM SYSTEM ON SAFFRON
 

 5.1.1.2.Study on Corm rot Management Module 

• Effect of biocontrol agents viz., Tricoderma viride, Tricoderma herzanium and Pseudomonas 

florescence having an antagonistic activity against corm rot of saffron as seed treatment was 

validated in 39 on farm trials conducted over an area of about 1 ha . 

• The spore load of all biocontrol agents were adjusted to 2x10
7
 spores/m with the help of 

haemocytometer.  

• The corms were dressed with Tricoderma viride and Tricoderma herzanium @ 4g/kg of seed and 

10g/kg of seed for Pseudomonas fluorescence. Azotobacter, Azospirillium and vermicompost 

were used as biofertilizers whereas mustard cake, neem cake and dal weed were used as soil 

amendments.Azotobacter and Azospirillium were used @ 4g/kg of seed, vermicompost  @ 5 

q/ha with N:P:K @ 90:60:50 kg/ha, mustard cake  @ 4.05 q/ha, dalweed @ 20 q/ha and neem 

cake @ 10q/ha. 

• Maximum survival (98%) associated with highest corm yield of graded corms (60q/ha) with 

maximum  number of daughter corms/ mother corm (5.01) was observed with combination of 

Tricoderma viride,vermicompost and neem cake followed by the treatment combination of 

Tricoderma herzanium, vermicompost and mustard cake . 

• Plantation of graded saffron corms(>8 g) with initial corm dressing with Trichoderma viridae @ 

4g/kg of seed with initial spore load  adjusted to 2x10
7
 spores/m with the help of 

haemocytometer supplemented with neem cake @10 q/ha in September ensures 98% plant 

survival as compared to 75% in comparison to control plots with maximum production of quality 

corms. (Figure-3).  

• Validation has confirmed release of corm rot management technology. Crop rotation with 

wheat/oats/peas/lentil has helped in reducing the fungal inoculums and helped in maintaining the 

soil health. 
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FIGURE 3:EFFECT OF CORM ROT MANAGEMENT ON 

CORM YIELD IN SAFFRON 

Plant Survival(%) Number of Daughter 
corms

98

5.6

75

3.1

Chart Title

Best Combination Control

 

5.1.1.3. Management Schedule for rodents 

• Management Schedule for rodents was validated using 100g pre-bait material (broken wheat 

4g,broken rice 4g,mustard oil 2ml,sugar 2g), 2% zinc phosphide bait@ 5-10g/burrow, zinc 

phosphide baiting followed by aluminium phosphide fumigation, zinc phosphide baiting 

followed by bromodoilone powder @ 0.005%, fumigation with alumunium phosphide pellets@2 

pellets or 1 pouch(5g)/burrow and cover with wet mud, aluminium phosphide baiting followed 

by bromodoilone powder @ 0.005%,burrow fumigation with local herbs.2450 live burrows were 

used for study six days management schedule. 

• Survey of saffron growing areas revealed that Ladhoo recorded maximum number of burrows/ha 

(54) followed by Shar-i-Shali (36), Dussu (28), Mondekpal (26), Gundbal (22) with minimum 

number in Konibal (2). Saffron areas along the hill sides exhibited more burrow intensity as 

compared to other areas away from hill sides. (Figure-4). 
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FIGURE 4:INTENSITY OF RODENT BURROWS IN SAFFRON AREAS OF 

KASHMIR
  

• Evaluation studies confirmed efficacy of zinc phosphide baiting with 5-10 g bait/burrow 

(containing 48 g broken rice, 48 g crushed wheat, 2g zinc phosphide, 2 ml mustard oil and a 

pinch of sugar) in combination with aluminum phosphide fumigation using pellets @ 2 

pellets/burrow or 3 g aluminum phosphide pouch (56% poison)/burrow. Technology saves 

annual loss of 840 MT of saffron corms with an economic value of Rs 10.90 crores.      



 

 

32 

 

Evaluation confirmed Management schedule as per following protocol. 

• Day 1: Plugging of burrows. 

• Day 2: Identification of live burrows/pre-baiting with 10-15 g bait/burrow (containing 48 g 

Broken rice, 48 g crushed wheat, 2 ml mustard oil and 2g sugar) 

• Day 3: Identification of live burrows/zinc Phosphide baiting with 5-10 g bait/burrow 

(containing 48 g broken rice,  48 g crushed wheat, 2g zinc phosphide, 2 ml mustard oil and a 

pinch of sugar). 

• Day 4: Collection and burying of dead rodent. Close all burrows.  

• Day 5: Identification of Live Burrows  

• Day 6: Fumigate live reopened burrows with aluminum phosphide pellets @ 2 pellets/ 

burrow or 3 g aluminum phosphide pouch (56% poison)/ burrow and cover with wet   mud. 

5.1.1.4. Study on Weed Management Module. 

• Weed Management Module using different types of weedicides viz Metribuzin (560g a.i/ha), 

Tribenuron-methyl (18.75 g a.i/ha), Ioxnil (750g a.i/ha)- after harvest in spring and in early 

stage of weed growth(6-8 true leaf stage),Trifluralin (960a.i./ha & Ethalfluralin (1320g 

a.i/ha) both applied as soil incorporated (pre-forking) and foliar application of Metribuzin 

(560g a.i/ha) applied before sowing in autumn along with  manual weeding was validated 

and refined for control of weeds prevalent in saffron areas of Kashmir  in forty one on farm 

trials (OFT) laid in saffron villages of Pulwama and Budgam Districts of Kashmir.Manual 

weeding and no weeding were used for comparison with the chemical treatments.  

• Effective weed control is a prerequisite for production of high quality saffron. Significant 

differences were observed for all combinations (weedicides including manual weeding) for 

controlling the weeds as is being evident from yield and yield related traits when compared 

with the control (no weeding).Results revealed efficacy of manual weeding in controlling all 

saffron weeds except Tulipa stellata .  

• Manual weeding after flowering during vegetative phase is recommended from December to 

April for all saffron weeds except Tulipa stellata, where herbicide application was found to 

be the only alternative to manual weeding in controlling saffron weeds ensuring high saffron 

and corm yield.  

• Use of herbicides like Metribuzin (560 g a.i. ha
-1

) before sowing and  Ioxynil after harvest in 

spring (750 g a.i. ha
-1

) have also been found effective in controlling saffron weeds but the 

product carries herbicidal residues thus restricting its use in saffron.  

• Glyphosate (Roundup  41% SC  or  Glycel  41% SC ) - a highly shoot mobile, weak residue 

herbicide  offers  a  very  effective option for control of Tulipa stellata through use of 

chemicals  on large tracts @2.0 -3.0 kg a.i./ha in 400-600 liters of water (300 ml/20-30 liters 

water/kanal) depending upon the intensity of the infestation. The chemical is translocated to 

underground parts and the weed gets killed in 10-15 days. However, in case of severe 

infestation, an initial spray may be followed by a second spray after 30 days. However, for 

control of Tulipa stellata, fields need to be kept crop free for one season as the non-selective 

nature of the herbicide restricts its use in the mixed population of crop and weed. 
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5.1.1.5.Techno Economic Feasibility of NAIP Production System 

• NAIP production system ensures an average saffron productivity gain over 4 years from 2.5 

kg/ha to about  6.37  kg/ha (1-2 kg/ha in the first year to 10-12 kg/ha in the fourth year of 

planting cycle) as against the bench value of 5 kg/ha and 2.5 kg/ha achieved under traditional 

practices (0.400-0.600kg/ ha in the first year to 4-5 kg/ha in the fourth year) –Figure-5, Plate-2 

& 3. 

• Achieved productivity level is 1.370 kg/ha above bench value and 3.87 kg/ha above state 

average yield. Productivity gain is assured by an adequate plant population with balanced use 

of manures and fertilizers accompanied with management module for control of saffron corm 

rot, saffron rodent and weeds. 

• Under NAIP production system,  saffron growers  after investing Rs 9,28,560 over a period of 

4 years on different input variables like corms (Rs 5,40,000), energy (Rs 25000), 

nutrients/protectants (Rs 1,71,560) and  labour (Rs 1,92,000)  achieved  returns to the tune of 

Rs 46,35000 and Rs 810,000 respectively on account of  sale of 25.5 kg of saffron  and  60 

quintals of saffron corms. However, under traditional system after investing an amount of  Rs 

525000 on saffron farming system, the farmers attain returns to the tune of Rs18,24,000 on 

account of sale of 10 kg saffron amounting to Rs 15,00000 and Rs 3,24,000 from the sale of 24 

quintals of graded saffron corms, the estimated sale price of saffron and corms presumed to be 

Rs 1.50 lakhs /kg and Rs 13500 /quintal respectively (Table-1,Annexure-5). 

• Benefit Cost ratio reveals a benefit of Rs 3706440 under NAIP production system with a B:C 

ratio of 3.99:1 as compared to Rs 12,99,000 obtained under traditional system with a B:C ratio 

of 2.47:1.(Table-3).The achieved B:C ratio is more than the bench value presumed at 

1.49:1(Table-2). 

 

FIGURE-5:IMPACT OF NAIP PRODUCTION SYSTEM ON SAFFRON YIELD OVER  A 

PERIOD OF 4 YEARS
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PLATE-2:HIGH PRODUCTIVITY FROM NAIP INTERVENTIONS

 

3rd Year (7-8kg/ha)

PLATE-3:IMPACT OF NAIP PRODUCTION SYSTEM ON SAFFRON PRODUCTIVITY OVER 

YEARS

4th Year (10-12kg/ha)IST Year (1-2kg/ha) 2nd Year (5-6kg/ha)

 

Table-1: Returns of saffron Under NAIP/Traditional Production System- over 4 Years 

Planting Cycle 

Source RETURNS (Rs) 

NAIP Production System 

 RETURNS (Rs) 

Traditional Production System 

Total Returns 

(Rs) 

I
st

 Year 2
nd

 Year 3
rd

 Year 4
th

 Year Total I
st

 Year 2
nd

 Year 3
rd

 Year 4
th

 Year 

Saffron 

@Rs 1.5 

lakh/kg 

225000 

(1.5 kg 

saffron) 

825000 

(5.5 kg 

saffron) 

11,25000 

(7.5 kg 

saffron) 

16,50,000 

(11 kg 

saffron) 

38,25000 

(25.5 kg 

saffron) 

75,000 

(0.5 kg 

saffron) 

2,25000 

(1.5 kg 

saffron) 

5,25000 

(3.5 kg 

saffron) 

6,75,000 

(4.5 kg 

saffron) 

15,00000 

(10 kg 

saffron) 

           

Corms 

@Rs 

13500/q 

- -- -- 8,10,000 

(60 q 

graded) 

810,000 -- -- -- 3,24,000 

(24q 

graded) 

3,24,000 

 

Total 225000 

 

825000 

 

11,25000 

 

24,60000 46,35000 75,000 2,25000 5,25000 9,99,000 18,24,000 

Table-2: Benefit Cost Ratio of NAIP Production system viz-a-viz Traditional Production 

System averaged over 4 years Planting Cycle 

Interventions Input cost (Rs) Returns (Rs) Benefit(Rs) B:C Ratio 

NAIP Production 

System 

928560 46,35000 3706440 3.99:1 

Traditional 

Production System 

5,25,000 18,24000 12,99,000 2.47:1 

 

5.1.1.6. Adoption of NAIP Production System  

• NAIP Production system has been adopted over 18546 ha by about 2500 saffron families 

belonging to  Pulwama (1301ha), Budgam (369 ha), Srinagar (134ha) and Kishtwar (50ha) 
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districts of  Jammu & Kashmir over a period of three years (2011-12 , 2012-13, 2013-14) - 

Figure-6. 

FIGURE 6 :ADOPTION OF NAIP PRODUCTION SYSTEM  IN JAMMU & 

KASHMIR

Pulwama Budgam Srinagar Kishtiwar Total 

Area Under NAIP Technologies(ha) 
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• Impact analysis of NAIP Production system during 2013 over 20.27 ha revealed that observed 

productivity level from 2011 to 2013  was more than the expected productivity level due to better 

management practices. 

• On an average, in I
st 

Year under NAIP production system , saffron productivity was expected to 

be around 1.5kg/ha as against the achieved productivity level of  2.370 kg/ha showing an 

increase of 58% whereas, in 2
nd

 Year observed (5.800kg/ha) was almost at par with expected 

(5.500 kg/ha) and during 3
rd

 year planting cycle saffron productivity level was observed to be 

9.76 kg/ha as compare to expected level of 7.5kg/ha thereby revealing an increase of 

30%.(Figure-7). 

FIGURE 7:IMPACT ANALYSIS OF NAIP PRODUCTION 

SYSTEM 

20.27
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.Production system  in adopted area is expected to produce 11.81 M.T of saffron over a period of 

4 years planting cycle with a gross income of Rs 177.15 crores as compared to the observed 5.56 

M.T produced from the same area with a gross income of Rs 83.4 crores under traditional 

production System. 
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•  NAIP Production system will thus ensure a total economic gain of Rs 93.75 crores over 

traditional production system (Rs 5.01 lakhs gain/ha and Rs 3.72 lacs economic gain/family) 

(Table-3). 

 

• With an estimated productivity level of 6.37 kg/ha, saffron production in J&K is expected to 

enhance from  present 11.50 M.T to about 36 M.T with an increase in over all exchequer from 

Rs 170 crores to Rs 540 crores-Figure-8 

Table 3: Impact of technology in terms of income and employment generation  

 

FIGURE8 :IMPACT OF TECHNOLOGY IN TERMS OF EXPECTED INCOME 

present Expected Present Expected Present Expected 

Production (M.T) Productivity (Kg./ha) Income (Rs in crores) 
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Expected Saffron Yield) 

from Adopted Area 

(M.T)  

Gross Income  from (Rs 

in Crores)  

Total Economic 

Gain over Trad 

Prod System  

(Rs in crores)  

Economic 

gain/ha  

( Rs In lakhs)  

Economic 

gain/family 

(2500 

families)  

Rs in Lakhs  

Employment 

Generation 

( Man 

Days)/ha  NAIP 

Production 

System  

Traditional 

Production 

System  

NAIP 

Production 

System  

Traditional 

Production 

System  

11.81  5.56  177.15  83.4  93.75  5.01  3.72  640  
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ABDUL MAJEED WANI

SHARSHALI

Technology Adoption=18 Kanal

Productivity in 2nd Year

300g/kanal(6.00kg.ha)

ABDUL SAMAD BHAT

CHANDHARA

Technology Adoption=67 Kanal

Productivity in 2nd Year

250g/kanal (5.0 kg/ha)

JAVEED AHMAD

SAMBOORA

Technology Adoption=31 

Kanal

Productivity in 2nd Year

300g/kanal (6.0 kg/ha)

Fayaz Ahmad Joo

Wuyan

Technology Adoption=31 Kanal

Productivity in 2nd Year

350g/kanal(7.0 kg/ha)

Nawaz Ahmad Bhat

Wuyan

Technology Adoption=19Kanal 

Productivity in 3rd

Year=480g/kanal(9.60kg/ha)

Abdul Aziz Joo

Wuyan

Technology Adoption=6 kanal

Productivity in 3rd Year

450g/kanal (9.00kg/ha)

Ghulam Mohammad Baba

Wuyan

Technology Adoption=28Kanal 

&13 Marla

Productivity in 3rd Year

500g/kanal(10kg/ha) –Irrigated 

Conditions

GHULAM NABI WANI

Wuyan

Technology Adoption= 3Kanal 

Productivity in Ist Year= 

85 g/kanal(1.700Kg/ha)

2nd Year =330 g/kanal(6.6kg/ha)

3rd Year   = 550g/kanal(11.0kg/ha)

Ab Rashid Jhoo

Tangwani

Technology Adoption= 5Kanal 

Productivity in 

2nd Year              = 357g/kanal

(7.140kg/ha)
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Abdul Sattar Ladhoo
Technology Adoption=10Kanal 

Productivity in 2nd 

Year=300g/kanal (6.00kg/ha)

BILAL AHMAD WANI

LADHOO

Technology Adoption=4Kanal 

Productivity in 3rd

Year=350g/kanal (7.00kg/ha)

GH NABI WANI

LADHOO

Technology Adoption=8Kanal 

Productivity in 2nd

Year=310g/Kanal (6.200kg/ha)

3rd Year=490 g/kanal(9.80kg/ha)

 

BASHIR AHMAD WANI

Ladhoo

Technology Adoption=4.5 Kanal

Productivity in Ist Year= 

152g/kanal(3.04kg/ha)

2nd Year= 457 g/kanal (9.140kg/ha)

3rd Year = 635 g/kanal (1 2.700kg/ha)

ABDUL AHAD WANI

Ladhoo

Technology Adoption=2 Kanal

Productivity in 2nd Year

300g/kanal (6.00kg/ha)

MANZOOR AHMAD MIR

DUSSU

Technology Adoption=63 Kanal

Productivity in 3rd Year

450g/kanal (9.0kg/ha)
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BASHIR AHMAD DARILad

CHANDHARA

Technology Adoption=15 Kanal

Productivity 

2nd Year  =210 

g/kanal(4.200Kg/ha)

ALI MOHD GANAI

CHANHARA

Technology Adoption=30 Kanal

Productivity in 

2nd Year =225 g/kanal

(4.500kg/ha)

MANZOOR AHMAD WANI

CHANDHARA

Technology Adoption=2 Kanal

Productivity 

2nd Year   =200 g/kanal

(4.0kg/ha)  

Mohd Ashraf Ganai
Chandhara

Technology Adoption=45 Kanal

Productivity in 

2nd Year =225 g/kanal (4.5kg/ha)

Mohd Mabbool Sheikh 

Chandhara
Technology Aption=15 Kanal

Productivity in 

2nd Year  =300 g/kanal

(6.00kg/ha)

Abdul Azim Dar
Ladhoo

Technology Adoption=15 Kanal

Productivity in 

2nd Year =250 g/kanal(5.0 kg/ha)

 

GHULAM HASSAN DAR
LADHOO

Technology Adoption=24 Kanal

Productivity in 

2nd Year             =300 g/kanal (6.0kg/ha)

ABDUL RASHID
MUNPORA

Technology Adoption=44 Kanal

Productivity in 

2nd Year             =250 g/kanal (5 0kg/ha)  
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5.1.2.NAIP Nursery Management system for corm production  

 

Issues

Insufficient 

planting material 

(corms)

Outcome 
i. 187 t of corms 

sufficient to 

rejuvenate 37.5 ha 

produced by 250 

private nurseries

Impact 
i. Availability of

sufficient corms

for higher

economic gains

Sustainability

Horizontal 

expansion of 

private nurseries 

to produce 

sufficient corms

Interventions
i. Development of 

commercial corm 

production by 

developing nurseries

1 6

5

4
3

Reasons
i.Unsorted corms

ii. Improper 

planting density

2

FIGURE:

QUALITY CORM 

PRODUCTION 

VALUE CHAIN

 

•  Concept of nursery management system as model for its mass scale adoption was introduced among 

saffron growers by encouraging establishment of 250 private/public sector nurseries by the project 

farmers and consortium partners. 

• Nursery management system involving raising of undersized corms weighing less than 8 g (not suitable 

for saffron flowers) at a plant geometry of 20 cm x 5 cm (accommodating 10 lakh corms/ha) 

supplemented with NAIP recommended INM schedule ensures  commercial sale of 150 quintal of corms 

per hectare after 3 years. 

• 250 private sector corm nurseries established over an area of 6 ha helped saffron farmers with an 

additional income of Rs 1,15,6000 through sale of 92.5 M.T of saffron corms (Figure-9). The nursery 

management system has given a new concept of saffron cultivation not only for flower production but 

for corm production for higher economic gains.  

FIGURE 9 :PRIVATE NURSERIES AS A SOURCE OF QUALITY CORM 

PRODUCTION

240

6

92.5

1.156

(M.T) (Crores) 

Total Nurseries Area (ha) Quantity of Corms 

Produced

Income Generated

Chart Title

Series1

M.T Crores
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• Agriculture Production Department, J&K and SKUAST-Kashmir has established 3 public sector nurseries 

on NAIP recommendations  over an area of 50 hectares at seed production farm Allapora, DARS 

Budgam (Kashmir) & seed production farm Beerwar (Jammu).The nursery is expected to produce 750 

M.T of saffron corms with 300 M.T as quality corms sufficient for horizontal expansion over 75 ha in 

non tradition areas of J&K (Figure-10) 

FIGURE 10:PUBLIC SECTOR NURSERIES AS A SOURCE OF QUALITY 

CORM PRODUCTION

3
50

750

0 0

75

0

Number Area (Ha) Quantity 

Expected 

(MT)
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Public Sector Nurseries

Public Sector Nurseries

ha

ha

 

 5.1.3. NAIP post harvest system-a key for better quality & recovery 

 

Issues

i. Poor recovery of 

saffron 

Outcome 
i.Saffron recovery 

enhanced from 22 to 

37.5g per kg fresh 

flowers

Impact 
i.Consumer

safety ii.Better

quality saffron

Sustainability
Protocol developed 

for quality 

sstandards to 

continue

Interventions
i. Refinement of post harvest 

technologies using quick 

stigma separation

ii. Reducing drying period

1 6

5

4
3

Reasons

Poor post harvest 

practices like 

i. Picking of aged

Saffron flowers 

ii.Stigma separation,

iii. Sun drying 

2

FIGURE;

POST HARVEST 

VALUE CHAIN

 

5.1.3.1. Study on post harvest system for quality saffron: 

• To refine and validate NAIP post harvest system  module, 1024 fresh saffron flower samples of uniform 

weight picked as unopened, one day old, 2 day old and 3 day old,  at wee hours(5a.m-7a.m), late 

morning hours (9.a.m to10 a.m), mid day(12.00-1.00p.m) and after noon(3.00p.m-5.00p.m) using willow 

baskets, plastic baskets, polythene bags and craft paper bags were separated for pistil recovery within 5-
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6 hrs, 10-12hrs, 24-26hrs, 36-38hrs, 40-45hrs, 46-55hrs, 56-65hrs, 66-75hrs, 76-85hrs, 86-95hrs, 96-

105hrs, 106-115 hours.(Figure-11)  

FIGURE 1 1 :INTERVENTIONS FOR POST HARVEST TECHNOLOGY

UNOPENED

WILLOW

1 DAY OPEN 2 DAY OPEN 3 DAY OPEN

PLASTIC POLYTHENE CRAFT PAPER

 

• The fresh commercial product was subjected to different drying protocols using solar dryers/hot air 

dryers/electrical dryers/vacuum dryers and recovery from each treatment combination was subjected to 

analysis of variance using Factorial RBD analysis. 

   

• Refinement of post harvest technology revealed significant impact of flower age ,stigma separation time 

and drying system on saffron recovery.1024 saffron flower samples analyzed over a period of 3 years 

revealed wide range of pistil recovery ( 37.5 g to 7.66 g/kg of fresh saffron flowers) strongly influenced 

by flower age and separation time.  

• More significant differences were pronounced by separation time. Separation within 10-12 hrs exhibited 

significant impact on enhancing the recovery from around 7 g to 37 g showing an increase of 428% over 

minimum value and 68% over bench value (22 g)-Figure-12 
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FIGURE:12 EFFECT OF FLOWER AGE & SEPARATION TIME ON SAFFRON 

RECOVERY  

 

• Saffron separated from 2 days old saffron flowers within 10-12 hours and subsequently dried in 

solar/hot air/electric dryers revealed high quality saffron with colouring power ranging from 425.1 

(vacuum drying)  to 406.59 (hot air drying), picrocrocin from 169.2 (electrical dryer) to (vacuum dryer) to 
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140.9 (hot air) and safranal from 79.48 (electrical) to 75.12 (hot air) as compared to Grade II colouring 

power (182.5) & Grade-I picrocrocin (76.18), safranal (35.6) achieved under traditional post harvest 

system – Figure-12 

Vaccumm Electrical Solar Hot Air Average Traditional 

Drying

425.1 418.68 431.64
406.59 420.5

182.5
154.59 169.2

146.46 140.9 152.78

72.5776.95 79.48 73.175 75.125 76.18

35.6

Chart Title

Crocin Picrocrocin SaffranalSafranal

Vacuum

FIGURE 12:IMPACT OF NAIP DRYING SYSTEM ON SAFFRON QUALITY

 

5.1.3.2. Techno Economic Feasibility of NAIP Post Harvest System 

• Under traditional post harvest system , saffron recovery of 22 g/kg of fresh saffron flowers is achieved 

with a coloring power ranging from 100-200.However, the NAIP concept based on picking of 2 days old 

flowers in wee hours in willow baskets/nylon baskets/craft paper bags followed by quick stigma 

separation within 10-12 hours of flower picking and subsequently drying using NAIP dryers ensures a 

recovery of 37.5 g.  

• Tremendous improvement in product  quality for crocin (from 182-420), picrocrocin (from 72-152) and 

safranal (from 35-76) ensuring grade-I saffron as  per ISO 3632 standards was achieved using NAIP post 

harvest technologies. 

• NAIP post harvest system improves recovery value from Rs 3300 to Rs 5500/kg of fresh saffron flowers 

which if followed will improve the present production from 11 M.T to 18.66 M.T with an overall 

exchequer gain of Rs 114.9 crores from saffron industry (Table-4). 

Table-4 : Impact of NAIP Post Harvest System on Saffron Economics 

Post Harvest 
System 

Recovery/kg of 
fresh saffron 

flowers(g) 

Recovery 
Value/ 

Kg 

Production 
(M.T) 

Value 
 

(Rs in Crores) 

Traditional 

Post Harvest 
System 

22 3300 11.00 165.0 

NAIP Post 
Harvest System 

37.33 5550 18.66 

 

279.9 
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5.1.3.3. Commercialization of NAIP Post Harvest System. 

• NAIP Post Harvest System has been commercialized through establishment of saffron pack house unit 

“Unique Saffron Growers Welfare and Development Cooperative Marketing Ltd” at Wuyan Pampore 

with hi-tech facilities for saffron processing, handling, drying, and packing. The society processes 16.66 

M.T of fresh saffron flowers sufficient to produce 500 kg saffron .(Plate-4) 

• Brand Promotion (SBS) with a processing cost of Rs 4867/kg reveals a benefit of Rs 5628 /kg of fresh 

saffron flowers as against a benefit of Rs 3294/kg of saffron flowers from traditional system –Table-5,6 

Table-5 Cost Economics of Pack House Processing. 

Brand Processing 
Load (Fresh 
Saffron)-M.T 

Processing 
Cost (Rs in 
Lakhs) 

Material Cost 
@Rs 11000/kg 
Rs in Lakhs 

Energy Cost 
@Rs200/ 
kg 
(Rs in Lakhs) 

Cost of Raw 
Material@Rs 
4500/kg (Rs in 
Crores) 

Total Cost 
(Rs in 
Crores) 

Total 
Cost 
/kg 
(Rs ) 

SBS 16.66  6.0 55.00 
 

1.00 7.49 8.11 4867 

.Table 6:Impact of Brand Promotion on Net Returns 

Brand Recovery Mongra 

Saffron(kg) 
@30g/kg 

Market 

Price/Kg 
(Rs in Lakhs) 

Returns 

(Rs in 

Crores 

Benefit 
(Rs in crores) 
 

Benefit /Kg 

Fresh Saffron Flowers 

(Rs) 

SOUVENIR 500 2.00 10.00 9.38 5628 

Farmers 

Product 
366 1.50 5.49 5.49 3294 

• Brand Promotion has helped in women empowerment as about 30 females with a monthly salary of Rs 

5000 for a working season of 4 months are recruited in the pack house 

NATIONAL DIRECTOR  AND NATIONAL COORDINATOR (COMPONENT-2 )VISITING

PACK HOUSE UNIT

 

Plate-4: Unique Saffron Growers Welfare and Development Cooperative Marketing Ltd”Pack Hose 

• NAIP Post Harvest System has precipitated the concept of establishment of saffron park at target site of 

Pampore with hi-tech facilities for saffron processing, handling, drying, quality testing and packing. The 
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saffron Park is being established by National Horticulture Board for which land has been transferred to 

NHB by State Department of Agriculture, J&K. 

• 8000 NAIP dryers fabricated by public and private Sector entrepreneur are being purchased by saffron 

growers under 50% subsidized cost. 

5.1.4. Market Linkages 

 

 

 

 

 

 

 

 

 

 

• Establishment and subsequent registration of 3 cooperative societies by Registrar Cooperative 

district Pulwama namely i) All J&K Saffron Growers Development and Marketing Cooperative 

ii). Kissan and Saffron Growers Association iii). Unique Saffron Growers Welfare and 

Development Cooperative Marketing Ltd at Wuyan helped in establishment of NAIP marketing 

model ensuring direct contact of saffron growers to market. 

• Unique Saffron Growers Welfare and Development cooperative Marketing Ltd at Wuyan also 

received registration under small scale /industry/small scale ancillary undertaking/SSBE/Tiny 

Unit under NO 01/05/04872/PROV/MSME Dated 17-03-2012 issued by Directorate of 

Industries, Govt of Jammu & Kashmir; ISO 9001:2008 certification for processing ,grading 

,packing and trading of saffron, dry fruits, mushroom and honey issued by Universal Registrars 

under NO:22928 Dated 11-02-2014 valid till 11-02-2017; Food Safety and Standard Authority of 

India (fssai) Registration vide License No:11014470000037 Dated 27-01-2014 issued by Dept of 

Health and Medical Education, Govt of Jammu and Kashmir;unit registered under Tin No 

01892132093 with Sales Tax Dept J&K,besides registration under Reliant Cooperative Act of 

1999   under JKSR Act S.NO 000445 vide Regd No.RCS/J&K/1959 others Dated 26-06-2011 

issued by Registrar Cooperative Society J&K Govt . 

• The NAIP registered societies were linked with 37 National buyers from Ujain (10), Indoor(8), 

Ratlam(11), Nagpur (5),Vijaywada (3) involving concerned KVK besides ITC group of 

companies and two international buyers from France (Thiercelin Group of Companies France), 

and Afghanistan (Aryan Saffron Afghanistan). 

•  
 
 

Issues

i.Poor market 

access

ii. Poor price of 

produce

Outcome 
i. Sale of finished 

products

Impact

i.Assured

market

ii.Better

returns

Sustainability
Continuing the

linkages developed

among farmers,

processors and

markets

Interventions
i.Society of 250 registered 

growers established and 

linked with exporters/ 

retailers

1 6

5

4
3

Reasons

i. Unorganized 

marketing

2

FIGURE;

MARKET VALUE 

CHAIN
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5.1.5. Skill Development 

 

 

 

 

 

 

 

 

 

 

• Saffron growers, processors and officers of Agricultural production department were imparted 

training on Good Agricultural Practices from production to consumption. 

SKILL DEVELOPMENT
 

 

Issues

i.Lack of human 

resource 

development

Outcome 
i. 1732 Saffron 

growers trained

Impact

Increase in 

productivity

ii. Increase in

farm income 

Sustainability
Continuing training of 

saffron growers

Interventions
i.Trainings imparted to 

saffron growers

1 6

5

4
3

Reasons

i.Lack of awareness 

and training

2

FIGURE;

ENTREPRENEURSHI

P DEVELOPMENT
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5.2.Research Achievements –IIIM Jammu 

Issues

i.Poor quality

ii. Adulteration

Outcome 
i.Improvement in 

crocin from 8% to 

15% by reducing 

drying period (53h to 

4h)

Impact

i.Consumer

safety 

ii.Better

quality saffron

Sustainability
Protocols developed 

for quality standards 

to continue

Interventions
i.Protocol on quality 

standards (grades, sorting, 

packaging) developed

1 6

5

4
3

Reasons

i.Quality standards 

(grading, sorting,

packaging, storage)

2

FIGURE;

POST HARVEST 

VALUE CHAIN

 

5.2.1. Stability & Shelf Life Studies on saffron  

• For enhanced pistil recovery shelf life of saffron flowers was evaluated under controlled atmospheric 

conditions (temperature 2-5o,  95% humidity) over a period of 7 days. 

5.2.1.1. Accelerated studies 

• The Accelerated stability studies were designed to study the rate of chemical degradation or 

physical change of saffron using exaggerated storage conditions. The purpose of the study was to 

monitor degradation reactions which could predict the shelf life of saffron under the defined 

(ICH) storage conditions. 

• The quality of saffron varies with time under the influence of a variety of environment factors 

such as temperature, humidity, light.  

• Studies were carried at 40°C ± 2°C and 75% RH ± 5% . Saffron filaments (300mg) from each 

selected batch were kept in sealed plastic bags. These bags were further kept in polypropylene 

containers at defined conditions (40°C ± 2°C and relative humidity 75%  ± 5% RH) and samples 

were taken from stability chamber at regular intervals (0, 2, 4, 6, 9, 12, 18, 24 week), and study 

continued for six months. 

• Samples were analyzed on HPLC at regular interval of time (Table-7). The samples were 

analyzed in triplicate for one point study, mean of triplicate values of each batch was considered 

for calculation. 
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Table-7: Time Intervals with Date of Withdrawal of Samples & Stability Testing Conditions 

Study Storage condition Minimum time period covered by 

data at submission 

Long term 

 

25°C ± 2°C/60% RH ± 5% RH  

or 

30°C ± 2°C/65% RH ± 5% RH 

12 months 

 

Intermediate 30°C ± 2°C/65% RH ± 5% RH 6 months 

 

Accelerated 40°C ± 2°C/75% RH ± 5% RH 6 months 

• Studies revealed that degradation starts after 6 months (24 weeks) under drastic conditions(40°C ± 2°C 

and relative humidity 75%  ± 5% RH ) and under ambient conditions there is no degradation (Figure -13) 

    Figure-13:Accelerated stability studies  

5.2.1.2 Force Degradation Studies 
 

• Forced degradation studies were carried to elucidate the inherent stability of crocin and safranal 

in saffron by subjecting it to a variety of suggested stress conditions as per International 

Conference on Harmonization (ICH) recommendations. Therefore stability indicating 

chromatographic methods are required for determination of crocin and safranal in presence of its 

degradation products and stability of crocin and safranal in saffron.  

• The proposed HPLC method was validated in compliance with ICH guidelines and its updated 

international conventions. The developed HPLC method was used to investigate the kinetics of 

acidic, alkaline and oxidative degradation processes by quantization of crocin and safranal at 

different temperatures, and to calculate the activation energy and half-life for crocin and safranal 

in saffron.  

Stability indicting property 

� Acid and Base induced degradation product 

� Hydrogen peroxide –induced degradation product 

 Degradation kinetics 

• The kinetics of degradation of crocin and safranal in saffron was investigated in 5.0 N HCl, 5.0N 

NaOH, and 50% w/v hydrogen peroxide ,since the decomposition rate of crocin and safranal in 

saffron at lower strength of HCl, NaOH and hydrogen peroxide was too slow to afford reliable 
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kinetics data. Each experiment was repeated three times at each temperature. The mean 

concentrations of crocin and safranal were calculated . 

5.2.1.3 Storage period 

• Assessment  of saffron quality for long term storage under different storage containers was studied using 

wooden Box, earthen pots, amber box, plastic box and trace paper. Samples for colour, bitterness and 

aroma were drawn in July, October (2012), January, July, October (2013) and January (2014). 

• A regular decrease in concentration of crocin and safranal was seen with increase in temperature 

at the selected temperatures (40, 50, 60, 70 and 80 
0
C for acidic, alkaline and oxidative 

degradation). The degradation process followed first order kinetics. From the slopes of the 

straight lines it was possible to calculate the apparent first order degradation rate constant, half-

life (t1/2) at each temperature for acidic, alkaline and oxidative degradation as determined by the 

HPLC method.  

• Data obtained from first order Kinetics treatment were further subjected to fitting in Arrhenius 

equation; log K=log A-Ea/2.303RT where K is the rate constant, A is frequency factor, Ea is 

activation energy (kcal/mol), R is the gas constant (1.987 kcal/deg mol) and T is the absolute 

temperature. A plot of In K values versus (1/T), the Arrhenius plot, was obtained, which was 

found to be linear in temperature range from 40
0
C to 80 

0
C. The activation energy and Arrhenius 

frequency factor were calculated, respectively, for acidic, alkaline, and oxidative degradation 

processes determined by the HPLC method (Figure—14,15,16,17,18,19,20) 

 

 

Figure.14:  Arrhenius plot of degradation rate constant (kobs), vs 1/T for Crocin in the presence of 

5N HCl, 5N NaOH and 50 % w/v of hydrogen peroxide determined by the HPLC method. 



 

 

50 

 

B.  

Figure.15: Arrhenius plot of degradation rate constant (kobs), vs 1/T for safranal in presence of 5N 

HCl, 5N NaOH and 50 % w/v of hydrogen peroxide determined by the HPLC method 
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Fig.16:  Representative Chromatogram (A)  Crocin  (at 440nm), (B) Safranal ( at 310nm) 

       

Fig . 17: Representative Chromatogram (C) Crocin in 5N HCl at 400C (  at 440nm) ,(D) Safranal 5N 

HCl at  400C  ( at 310nm) 
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Fig .18:  Representative Chromatogram (E) Croin in 5N HCl at 700C (at 440nm), (F) Safranal 5N HCl 

at   700C (at 310nm)                               

        

Fig .19:  Representative Chromatogram (G)  Crocin NaOH  600C, (H) Safranal NaOH  600C 

           

Fig.20:   Representative Chromatogram (I)  Crocin in 50% w/v H2O2 at 60oC (  at 440nm), (I) Safranal 

50% w/v H2O2 at 60oC ( at 310nm) 

• Under ambient conditions, storage in wooden box, earthen pots, amber box, plastic box and trace paper  

revealed no change in quality of saffron over 6 months (July, 2012 to January, 2013). However, at 

elevated temperature degradation takes place only  after six months 
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• Degradation for colour and bitterness is faster and by the end of 18 months about 50% of the colour & 

45% of bitterness is lost, whereas, aroma is stable over longer period of storage and by the end of 18 

months about 15% aroma is lost.(Figure-21,22,23  ) 

• FIGURE21:EFFECT OF LONG TIME STORAGE ON SAFFRON COLOUR
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FIGURE 22:EFFECT OF LONG TIME STORAGE ON SAFFRON 

BITTERNESS  

57.725 57.283

49.43 49.43 48.55

57.4 57.3

43.4

33.4 32.51

57.925 57.183

51.6 51.6

49.01

57.383 57.9

51.65 51.65

32.5

57.576 57.9

51.91 51.91

48.8

57.291 57.925

50.87

38.87

31.62

July Oct July Oct-13 Jan-14

Saffranal

Chart Title

Wooden Box Earthen Pots Amber Box Plastic Box Trace Paper Polythene Bag

FIGURE 23 :EFFECT OF LONG TIME STORAGE ON SAFFRON FLAVOUR
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5.2.2. Development & validation of method for quantification of saffron Using HPLC 

• Several trials were conducted using HPLC technique to optimize the conditions and using markers of 

crocin and safranal (Fluka). The method  developed was validated and protocol established. The 

developed method / protocol were finally filed in QCQA.  

• Quantification of crocin and safranal at two different wavelengths (440nm, 310nm) respectively 

were validated (Figure-24) 

� Retention time of crocin 9.8 min 

� Retention time of safranal 11.42  min 

 

 

Fig.24:   Representative Chromatogram, (A) Crocin (at 440nm)   (B) Safranal ( at 310nm) 

Validation Parameter: 

• Linearity 

Serial dilutions of standards of crocin and safranal  range (400ug/ml-3000ug/ml) were run on 

HPLC in replicates for three consecutive days. Peak area of crocin at wavelength 440 nm and 

safranal at wavelength 310 nm were plotted against concentration. Linear regression analysis 

was used for data evaluation and linearity was expressed as the linear coefficient (r), the value of 

which should be ≥ 0.99.  
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                       Calibration curve of Crocin (I)                                    Calibration curve of Safranal (I)           

 

 

 

• Precision 

Injecting standards of crocin and safranal four times on HPLC to test the precision of method  at two 

different wavelength , crocin at 440 nm and safranal at 310 nm . Peak area of crocin and safranal were 

determined and precision was expressed as relative standard deviation (RSD) of peak area. 

Crocin 

Retention time Average  RSD%  Area Average  RSD% 

9.856  

    9.8505 

 

 

0.064 

1866306  

187 

7454 

 

 

 

0.39 

 

9.845 1881137 

9.845 1881137 

9.856 1881235 

 

Safranal 

Retention time Average  RSD%  Area Average  RSD% 

11.371    

   11.37 

 

0.04 

14819712  

14867973 

 

 

0.24 11.371 14896623 

11.371 14896623 

11.381 14858935 

Standards           Linear Regression           Regression coefficient        

                                      equation (r)  

 

Crocin              y= 0.00233824x+0              0.999414                             

Safranal            y= 0.000259446x+0           0.999864                              
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• Repeatability 

Inter-day and intra-day Variation were determined by triplicate injections of two different 

dilutions of crocin and safranal each, on three consecutive days on HPLC. Repeatability was 

expressed as relative standard deviation of retention time of standards crocin and safranal on 

each day. 

• Recovery /Accuracy 

Recovery is the amount measured as a percentage of amount of analyte originally added to samples. 

The acceptable limit of recovery is in range 70-110%. The samples were spiked with crocin and safranal 

of known concentration and injected into HPLC, to calculate peak area of spiked samples to find 

recovery. 

Recovery % data of Crocin 

Sample 

 

Specified 

amount 

(ng/ul) 

Calculated 

amount 

(spiked-blank) 

(ug/g) 

% Recovery Mean %  

recovery 

Spiked   Sample 1 43 42.58 99.044  

91.04 
Spiked   Sample 2 400 335.10 83.77 

 

 

Recovery % data of Safranal 

Sample Specified 

amount 

(ng/ul) 

Calculated 

amount 

(spiked-blank) 

(ug/g) 

% Recovery Mean %  

recovery 

Spiked   Sample 1 162.85 151.088 93.209  

96.009 
Spiked   Sample 2 228 229.35 100.592 
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• Limit of Quantification and detection 

Limits of detection (LOD) and limits of quantitation(LOQ) were determined by injecting 

standard serial dilution of progressively decreasing concentrations  on HPLC. The LOD and 

LOQ were the concentrations for which signal to noise ratio ( S/N) was (3:1) and (10:1) 

respectively.  

        LOQ for standard were found to be 15 ug/ml (crocin)  and 15 ug/ml for  (safranal). 

        LOD was 6 ug/ml (crocin) and 6 ug/ml for  (safranal), with the    

        RSD  0.39 % of three successive injections of same sample. 

• Robustness 

Robustness is measure of method’s immunity  to small but deliberative variations in conditions used. 

Methanol ratio column temperature and flow rate were deliberately changed and effects were 

monitored. 

• Stability  of Standard solution 

The stability of the standard solutions, dilution of crocin and safranal (1000 ug/ml) each was analyzed on 

HPLC after their storage at ambient temperature overnight in dark. Concentration of crocin and safranal 

(1000 ug/ml) each were analysed after storage. Solutions were stable. 

 

5.2.2. 1.Recovery Chromatograph of Crocin and Safranal 

• HPLC method was established and validated as per ICH guidelines (linearity, precision, 

specificity, repeatability, recovery/accuracy & robustness). The validated HPLC  method  is 

internationally acceptable (Figure-25) 

 

Fig.25: Representative Chromatogram of Saffron sample Containing Crocin and 

Saffranal.  
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• Analysis of  1024  saffron samples dried under NAIP post harvest system revealed that 883 

samples (86.2%) confirmed to ISO 3632 Grade I with crocin ranging from 190-486;117 samples 

(11.4%) confirmed to grade II with crocin ranging from150-190 whereas 22 samples (2%) 

confirmed to grade III with crocin ranging from 110-150 and 2 samples to grade IV with crocin 

ranging from 80-110.(Figure-26) 

>190 70-190 110-70 80-110        

I II III IV

883

117

22 2

86.2
11.4 2.1 0.2

Chart Title

Range Number of Sample Range %

CROCIN

FIGURE 26:IMPACT OF NAIP POST HARVEST SYSTEM ON SAFFRON 

QUALITY  

NAIP post harvest system was effective in maintaining saffranal and picrcrocin and more 

than 97% samples confirmed to Grade I, whereas, for picrocrocin 16% confirmed to Grade 

II and 12% to grade III (Figure-27,28). 

Number of Sample %

1007

98.4
17 1.6

Chart Title

I-III >20>50 IV <20

FIGURE 27:IMPACT OF NAIP POST HARVEST SYSTEM ON SAFFRON 

QUALITY

SAFRANAL

 

>70 55-70 40-55 <40       

I II III IV

995

16 12 1
97.1

1.6 1.1 0.1

Chart Title

Range Number of Sample Range %

FIGURE 28:IMPACT OF NAIP POST HARVEST SYSTEM ON SAFFRON 

QUALITY

PICROCROCIN
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• Comparison of  E
1% 

values of picrocrocin, safranal and  crocin  of  saffron samples of different 

countries like Spain, Greece, Iran & India using ISO procedure revealed  no significant 

difference in safranal and picrocrocin  level of saffron samples of india (2006 & 2009 harvests) 

although  significant variation was observed in crocin level.Spain saffron (2004 & 2009  harvest 

saffron samples) showed large variability, however sample from Greece did not reveal much 

variation in the results of picrocrocin, safranal & crocin. Comparison of  saffron from Iran & 

India revealed that the values of picrocrocin, safranal & crocin of Iran are  lower than that of 

India.(Figure-29) 
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Picrocrocin E1% 257 nm

Safranal E1% 330 nm

Crocin E1% 440 nm

Figure-29:Comparative study of saffron from different countries

 
 

5.2.3. Detection of adulteration and development of on spot method for detection saffron 

quality. 

 

5.2.3.1: Saffron Adulteration 

• For detection of saffron adulteration and to check the quality of market samples, 113 saffron 

samples of Mongra grade (68) and Lacha grade (45) were collected from retail saffron market of 

Kashmir and Jammu. The samples were subjected to physical and chemical tests as per ISO 3632 

test procedures  

• Saffron samples were analyzed according to ISO 3632 trade Standard (ISO/TS 3636, 2003) 

Majority of market samples of Mongra grade confirmed to grade-III  (50.0%), followed by30.8% 

in Grade-II, 10.3% in grade-I and 8.8 % in grade-I, whereas among Lacha grade 82.2% samples 

confirmed to Grade-III followed by 15.5 % in Grade-IV, 2.2 % in grade-II and 0% in grade-I. 

Study confirmed that traditional post harvest losses and adulteration are primarily responsible for 

poor quality saffron (Figure-30). 
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FIGURE: 30:CATEGORIES OF MARKET SAMPLES FOR SAFFRON QUALITY (%)

8.8

30.8

50

10.3

0 2.2

82.22

15.5

Grade-I Grade-II Grade-III Grade-IV

Categories of Market Sample (%)

Chart Title

Mongra Lacha

 

The possible substances used for adulteration are: 

• Ligulate corollas of florets of the Marigold (Feminell or Chinese safflower), Calendula 

officinalis, which are often dyed with methyl orange.  

• Ligulate florets of Safflower (Carthamus tintorius Linn).  

• Slender stems and roots of some monocot plants like Carex spp. may be dyed and 

adulterated. 

• Stigmas of Zea mays (usually termed as Corn silk) may also dyed and adulterated. 

• There are further more dishonest method of adulteration possible, like the scrapings of 

the intestines (finely manipulated into thread like portions) of ox, buffaloes or other 

animals may be dyed and adulterated. 

• There are reports that traders also recolourize saffron using aniline dyes and other 

synthetic pigments. 

• There are reports that traders some time add substances like mineral or vegetable oil, 

glycerin etc to saffron in order to increase its weight. 

5.2.3.1: Development of on spot method for detection of saffron quality- Development of 

Easy Kit for assessing quality of Saffron. 
 

Construction of Kit 
A kit has been designed having two parts:  

• 2”x4”x1”  rectangular plastic case  with one side closed which acts as bottom of the kit ; there are 

two small pin holes at one side of the plate just 1” above the bottom.   

• RP-TLC plate (1.5”X3”): in this a standard saffron spot (water soluble solution of reference 

marker of crocin)  is fixed using a capillary tube .This kit also contains a  plastic dropper filled 

with solvent mixture  (methanol & water in ratio of 30 : 70) and sealed. 

Operation 

• In TLC plate portion of this kit, a spot of saffron solution  (to be tested ) is fixed  using capillary 

tube; adjustant to  one that of standard saffron solution  already on the plate 
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• After spot is fixed - the solvent in the dropper is dropped slowly (after opening the seal ) in the 

closed gap of the lower portion of the kit. 

• After solvent is added, the kit is allowed to be in the same position for 5 minutes – the time taken 

by the   solvent system to complete the process. 

• Allowed to dry by taking out the TLC plate and waving the same in air for few seconds. 

• The  colour spot of crocin in saffron (standard /pure) is compared with the colour  spot of crocin 

in saffron of sample for assessment 

• The quality of colour spot of crocin in  saffron (standard/ pure)  was  assessed preliminary for  

effect of temperature (room  temperature/ refrigerator temperature- 10-15
o
C) 

• Initially attempt was made to make the stability studies of crocin under different environmental 

conditions with different times of intervals by using a RP-TLC method. Different spots of crocin 

were applied on TLC plate and kept under the observations  

• Crocin was spotted on TLC plate and kept under observation for 1, 3, 6, 9 and 12 months 

respectively. Initially the TLC plate is developed in methanol: water (70:30, v/v) and is run for 

five minutes to get the prominent spot of crocin in visible light. The spot of crocin was clearly 

visible on TLC plates for 1 & 3 months (Figure-31). 

          

Figure.31 : RP-TLC plate of crocin in different time of intervals 
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Observation: 

A= 1month (polythene covered in open room), intense band of crocin was appeared 

B= 3 month, C= 6 month, D= 9 month, E= 12 month (No colors of crocin was found from 3 -12 

months). 

The degradation of crocin occurred after one month. 

• The crocin spots are  not clearly visible on  TLC plates for 6,9 & 12 months  thereby giving clear 

indication that crocin is  stable only up to or beyond three months but  less than six months. 

By following the same procedure as described above there was no appearance of colour of crocin. 

The TLC plates of crocin are shown in Figure-32 

 

Figure 32:  RP-TLC plate of uncovered crocin 

• The crocetin esters deteriorate quickly in aqueous extracts and several kinetic studies have 

shown that colour degradation follows first-order kinetics 

• It is sensitive to exposure to light, thermal treatment, and acidic environments, as well as to the 

presence of additives. 

• It would be very interesting to lengthen the life of saffron aqueous extracts to avoid the fast 

oxidation of crocetin esters 

• Compounds belonging to the paraben family, specifically methyl paraben (MP) and propyl 

paraben (PP), are commonly added to foods, drinks, medicines and cosmetics as antimicrobial 

preservatives 

• These parabans can be used to enhance the shelf life of crocin spot on TLC plate. 
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6.Innovations 

6.1. Eco-compatible production & post harvest technology for large scale production of 

saffron in traditional and non-traditional areas with consistency in quantity and quality to 

meet internal and export market demand 

• Saffron farming system of Kashmir was under threat of extinction as the industry was running 

under economic loss due to low economic returns per unit area.  

• Low productivity and poor quality were  major concerns of the farming system that were 

addressed by NAIP innovative approach developed though farmer’s participatory approach using 

integrated nutrient management module, biotic and abiotic stress management module ,quick 

stigma separation and efficient drying module. 

• NAIP innovative production and post harvest system improves average saffron productivity from 

2.5 kg/ha to 6.375kg/ha Grade-I saffron for colour, flavor and bitterness fetching a benefit of Rs 

3706440 (B.C. ratio 3.99:1) over a period of 4 years as compared to Rs 12,99,000 (B.C. ratio  

2.47:1) achieved under traditional saffron farming. The approach has been adopted over 1854 ha  

 

 
 

6.2. Improved Efficiency of Farm Power Machinery & Tools 

• Different prototypes used in agriculture were validated for  different field operations particularly 

weeding/hoeing in June and September ,furrow opening in August for corm plantation and 

control of saffron rodents to reduce the cost of cultivation making saffron farming more 

remunerative. 

• Validation of  Diesel/petrol operated weeders with a tilling depth of 3-5 inches (adjustable), 

working width 18-27 inches and tilling width of 17-21 inches operated through 12-16 tynes 

mechanized the saffron farming. This has in turn led to reduction in women drudgery as 90% of 
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saffron field operations are carried by farm women  ensuring a saving of  Rs 34,800 to Rs 

35,600/ha.(Plate-5,Figure-33) 

• Furrow opening with tractor mounted ridger adjusted to a furrow width of 70 cm accommodating 

3 rows at a distance of 23 cm was found an economical substitute for manual operation, ensuring 

saving of  Rs 10,880/ha. 

PLATE:5—SAFFRON WEEDERS & FURROW OPENER  
5 

FIGURE- 33 IMPACT OF SAFFRON MECHNIZATION
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• Burrow fumigator is an efficient prototype for control of rodents using local herbs and is an 

improved version of traditional burrow fumigator ensuring high fumigation efficiency for control 

of saffron rodents 

Traditional Burrow Fumigator       NAIP Burrow Fumigator            Popularization  of Prototype  
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6.3. Promotion of saffron nursery gardens for commercial corm production 

• Lack of quality corms that would ensure horizontal expansion and rejuvenation in senile saffron 

fields was lacking. NAIP developed innovative approach for promotion of saffron nursery 

gardens for commercial corm production. 

• Innovative approach was adopted by 240 saffron growers fetching an additional benefit of Rs 

1.156 crores through sale of 92.5 MT of quality corms. 

• Department of Agriculture, J&K and SKUAST-Kashmir established public sector saffron  

nursery gardens over 50 ha expected to yield 300 M.T of quality corms(Table-34) 

• 2500 saffron families from J&K have established private sector saffron nursery gardens over 900 

ha expected to yield 5400 M.T of quality corms. 

FIGURE 34 :SAFFRON CORM NURSERY AT DARS 

BUDGAM  

6.4. Value Addition and by product utilization of saffron. 

• Shelf life of saffron flowers after harvest is only 10-12 hours and flowers thereafter turn into a 

chaff like mass leading to sharp decline in stigma recovery/kg of fresh saffron flowers (37.5 g to 

7g) and colouring power (400 to 180). Deterioration is on account of increased rate of flower 

respiration leading to high humidity and temperature within the flower heap. 

• A novel approach of  saffron  refrigeration  at 3-5
o
C with 95 per cent humidity enhances shelf 

life of  2 days old saffron flowers by 3 days   without any change in pistil recovery.However 

after 72 hours there is gradual decline in recovery with values ranging from 28.5g (96 hours) to 

13 g(168 hours). Figure-35. The innovative approach is to be adopted in saffron spice park being 

established by National Horticulture Board 
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FIGURE 35:IMPACT OF REFRIGERATION ON SAFFRON RECOVERY 

OVER EXTENDED PERIOD  

• After removal of pistil from flowers, the left over by products (tepals & stamins) considered to 

be waste have been utilized for dye extraction in collaboration with NAIP pashmina and have 

shown satisfactory results as far as light fastness properties are concerned. Saffron flower extract 

dyed fabrics at acid pH without mordant showed zone of inhibition for the growth against 

staphylococcus 

DYEING WITH SAFFRON FLOWER COLOURANT

Al2(SO4)3 SnCl2 FeSO4

Citric Acid
Without Mordanting

 

6.5. Developing improved handling packaging and storage system for maintaining saffron 

quality for longer period 

• Saffron being sensitive to handling techniques with diverse level of absorption and 

implementation of improved technology leads to a high degree of variation in the quality of 

individual batches. The issue was addressed by a visionary approach involving adoptions of an 

integral system of post harvest handling under controlled conditions, called a “Pack House” 

approach. 
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• Innovative approach of Pack House unit  introduced under NAIP led to economic gain of Rs 

22.50 Lakhs/ton of fresh saffron flowers on account of improvement of post harvest losses. 

Controlled saffron processing   would thus improve the state exchequer by Rs 101.25crores. 

 

NAIP Model has facilitated establishment of  private Pack House Unit at Wuyan, Kashmir. NHB 

Pack Unit with facilities of controlled processing, packing, storage, and refrigeration as per 

NAIP recommendations is under development at Dussu, Pampore by National Horticulture 

Board, Govt of India. 

SAFFRON PACK HOUSE UNDER ESTABLISHMENT BY NHB
 

6.6Developing efficient linkages between technology generators and stake holder for 

capacity building and market promotion. 
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• Lack of awareness and unorganized marketing were the main issues of traditional saffron 

farming system leading to distress among saffron farmers.  

• Innovative approach involving saffron farmers in participatory research programme for 

refinement and validation of production and post harvest technologies helped in better adoption 

and motivation to create registered societies for market promotion. 

• Creation of 3 farmers societies and their direct linkage with national and international saffron 

buyers helped in better market price leading to more economic gain 

• Linking societies with saffron spice park will ensure contract farming in saffron that will 

facilitate branded saffron product. 
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7. Process/ Product/Technology/ Value Chain/ Rural Industry Developed  

Proforma 7.1 

 

1. Title of the Sub-project: A Value Chain on Kashmir Saffron. 

2. Name of CPI/CCPI: Dr F.A.Nehvi, Professor cum Chief Scientist/Dr.J.K.Dhar, Scientist 

F. 

3. Title of the Technology: 1. Integrated Nutrient Management Module for higher saffron 

yield under Mono /Intercropping   farming system. 

4. Information on Existing farming Systems, Practices, Productivity Levels and Income 
in the Target Area: Existing saffron farming system is traditional and suffers from 

inadequate plant population and poor soil health leading to low saffron productivity (2.5 

kg/ha) and production (9.3 tons) with an overall income of Rs 185.75 crores. 

5.  Key Intervention(s) Introduced: 

i. Plant Geometry (The technology has been modified for planting geometry (changed from 20x10 

with 1corm/hill to 25x15 cm with 2 corm/hill). 

ii. Integrated Nutrient Management Module (The INM technology has been modified for 

lower dose of FYM accompanied with higher doses of inorganic fertilizers and 

vermicompost 

6. Results. 
Study on impact of 4 different planting geometries (20x10 cm, 25 x 15 cm, 30 x 20 cm and 

35 x 25 cm) with varied number of corms/hill (1, 2, 3 and 4) under different INM modules 

in 168 on farm trials over 4.2 ha confirmed average saffron yield of 6.37 kg/ha under 4 

years planting cycle as against the traditional practices of longer planting cycle giving a 

yield of 2.5 kg/ha. Achieved productivity level is 1.37 kg/ha above bench value of 5.00 

kg/ha.  
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7. Brief Description of Technology for Release: 

Under Monocropping /Intercropping farming system, plantation of graded saffron corms(>8 g) at 2 

corms/hill with a planting geometry of 25x15 cm or 1 corm/hill with a planting geometry of 20x10 

cm on raised beds supplemented with FYM @ 30 tons/ha in combination with N:P:K @ 30:20:15 

kg/ha, Vermi compost @2.5 q/ha together with Azatobactor or FYM @ 10 tons/ha in combination 

with N:P:K @ 90:60:50 kg/ha and Vermi compost @5 q/ha before plantation in September ensures 

average productivity of 6.37 kg/ha (1- 2 kg/ha in the first year to 10-12 kg/ha in the 4
th

 year of planting 

cycle) as compared to 2.5 kg/ha achieved under traditional practices (0.300 -0.500kg/ha in the first year 

to 4.5-5.0 kg/ha in the 4
th

 year) ensuring a benefit of Rs 9.26 lakhs/ha/year as compared to 3.24 

lakhs/ha/Year achieved under traditional system. 

The technology has been validated through farmers participatory approach and confirms to the 

recommendations. 

The technology has been released on Nov 25, 2010 in National Seminar on Technological 

Innovations in Saffron held at SKICC Srinagar.  

8. Expected Outcome/Impact of the Technology: 

With an estimated productivity level of 6.37 kg/ha saffron production in J&K is expected to enhance 

from  present 11.50 M.T to about 36 M.T with an increase in over all exchequer from Rs 170 crores 

to Rs 540 crores. 

NAIP Production system will ensure a total economic gain of Rs 93.75 crores   over traditional 

production system ensuring Rs 5.01 lakhs gain/ha. and Rs 3.72  lacs economic gain/family. 

9. Whether findings have been published? If so, give the citation and enclose copy of the 

publication. 
Findings has been published as Practical Manual “Good Practices for Saffron Production in 

Kashmir” 

 

Proforma -7.1.1 

1.Title of the Sub-project: A Value Chain on Kashmir Saffron 

2.Name of CPI/CCPI: Dr F.A.Nehvi ,Professor Cum Chief Scientist/Dr.J.K.Dhar,Scientist F. 

3.Title of the Technology: Remunerative saffron based cropping system 

4. Information on Existing farming Systems, Practices, Productivity Levels and Income in 
the Target Area: Under traditional system, saffron is cultivated as an intercrop with almond in 

kashmir. Introduction of apple, pear and walnut as an intercrop with saffron in recent years 

warrants investigation of remunerative saffron based cropping system for productivity gains/unit 

area. 

5. Key Intervention(s) Introduced: 
Apple and pear as an intercrop with saffron 

6.Results 
Study on impact of 4 different intercropping systems viz; saffron with almond, saffron with 

apple, saffron with pear and saffron with walnut in 58 on farm trials conducted over 1.45 ha 

confirmed average saffron yield of 6.5-7.0 kg/ha under two years planting cycle in saffron 
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intercropped with apple/pear/almond in comparison to 2.55 kg/ha under walnut intercropping 

system. 

 
Saffron Intercropped with apple 

7. Brief Description of Technology for Release: 

Saffron corms intercropped with almond/apple/pear should be planted at geometry of 20x10 cm at 1 

corm/hill on raised beds. Crop should be supplemented with FYM @10 tons/ha in combination with 

N:P:K@90:60:50 kg/ha and vermicompost @ 5 q/ha with full dose of phosphorous, potassium, 

vermicompost and half dose of nitrogen before plantation in September and remaining half dose of 

nitrogen to be supplemented in December-January. 

8. Expected Outcome/Impact of the Technology: 
Since horticulture is the backbone of state economy, therefore introduction of saffron as an 

intercrop with apple will give additional income to the fruit growers of the state. Intercropping 

culture will increase the area many fold. 

  

9. Whether findings have been published? If so, give the citation and enclose copy of the 

publication. 
Findings has been published as Practical Manual “Good Practices for Saffron Production in 

Kashmir” 

Proforma -7.1.2 

1.Title of the Sub-project: A Value Chain on Kashmir Saffron 

 
2.Name of CPI/CCPI: Dr F.A.Nehvi ,Professor Cum Chief Scientist/Dr.J.K.Dhar,Scientist F. 

 
3.Title of the Technology: Management Schedule for rodents ( Pitymys lucuru) in Saffron. 
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4. Information on Existing farming Systems, Practices, Productivity Levels and Income in 
the Target Area: Rodents in saffron cause 3% annual loss to the corms thus making the basic 

planting material deficit day by day. At present no management schedule is being practiced by 

the saffron growers. 

 

5. Key Intervention(s) Introduced: 
Six days IPM schedule using Zinc Phosphide baits in combination with Aluminum Phosphide 

fumigation  

 

6. Results 

Study on impact of 7 different treatment combinations (Zinc Phosphide Baiting, Zinc Phosphide followed 

by Bromodoilone Powder @0.005%, Zinc Phosphide Baiting followed by Aluminium Phosphide, Zinc 

Phosphide followed by Bromodoilone Cake @0.005%,Burrow Fumigation with local herbs ,Aluminium 

Phosphide alone) in 39 OFTS laid over an area of 0.97 ha confirmed 100% efficacy of Zinc Phosphide 

Baiting followed by Aluminium Phosphide.Burrow fumigation has also been observed to be effective.  

 

 
 

       The technologies have been disseminated through a six days campaign and about 6000 poison kits were 

distributed among the farmers. 

Poison baits have also been distributed among saffron farmers covering 285 ha in Kashmir valley during 

August, 2011 by Department of Agriculture Kashmir.  

7. Brief Description of Technology for Release: 

• Day 1: Plugging of burrows. 

• Day 2: Identification of live burrows/pre-baiting with 10-15 g bait/burrow (containing 48 g Broken 

rice, 48 g crushed wheat, 2 ml mustard oil and 2g sugar). 

• Day 3: Identification of live burrows/zinc Phosphide baiting with 5-10 g bait/burrow (containing 48 g 

broken rice,  48 g crushed wheat, 2g Zinc Phosphide, 2 ml mustard oil and a pinch of sugar). 

• Day 4: Collection and burying of dead rodent. Close all burrows.  

• Day 5: Identification of Live Burrows. 

• Day 6: Fumigate live reopened burrows with Aluminum Phosphide pellets @ 2 pellets/ burrow or 3 g 

Aluminum Phosphide Pouch (56% Poison)/ burrow and cover  with wet   mud 

 

The technology has been validated through farmers participatory approach and confirms to the 

recommendations. 
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The technology has been released on Nov 25, 2010 in National Seminar on Technological 

Innovations in Saffron held at SKICC Srinagar. 

8.Expected Outcome/Impact of the Technology: 

� Management schedule against rodents will save the industry from an annual 3% loss of saffron 

corms amounting to  Rs 4.73 crores with an estimated cost of Rs 17000/quintal of saffron corms 

9.Whether findings have been published? If so, give the citation and enclose copy of 

the publication. 
Findings has been published as Practical Manual “Good Practices for Saffron 

Production in Kashmir” 

. 

Proforma -7.1.3 

 

1. Title of the Sub-project: A Value Chain on Kashmir Saffron. 

2. Name of CPI/CCPI: Dr F.A.Nehvi, Professor cum Chief Scientist/Dr.J.K.Dhar, Scientist F. 

3. Title of the Technology: 1. Reduction of drudgery through mechanization. 

 

4. Information on Existing farming Systems, Practices, Productivity Levels and Income in 
the Target Area: Saffron is labour intensive crop as all the field operations particularly 

weeding/hoeing (in June and September), smoking of burrows and corm plantation are being 

manually carried out resulting in high input cost.160 man days are required for furrow opening 

and weeding/hoeing involving an expenditure of Rs 48,000 /ha. 

 

5. Key Intervention(s) Introduced: 
Introduction of Mechanization in field operations to reduce drudgery  

6. Results 
Working of  petrol/diesel operated weeders with different tilling depths ,working width and  

number of tynes and tractor mounted ridger as a substitute for manual furrow opening, were 

tested under different soil conditions from April to September. Manual field operations for 

furrow opening and weeding involve an expenditure of Rs 12000,and Rs 36000/ha, whereas, 

tractor mounted ridgers and weeders with a tilling depth of 3-5 inches (adjustable), working 

width 18-27 inches and tilling width of 17-21 inches operated through 12-16 tynes reveal an 

expenditure of Rs 2320 giving an overall saving of about Rs 45,000/ha . 

The performance of machines / prototypes were demonstrated on 27
th

, May and 5
th

 September, 

2010 at saffron fields of Kashmir for hoeing and bed raising. Efficiency of newly developed 

burrow fumigator was evaluated over 1000 live burrows. Performance of burrow fumigator was 

demonstrated in six days rodent campaign (26-31
st
 March, 2011) 

                                                                        

7. Brief Description of Technology for Release: 

• Hoeing in June and September with a Diesel/petrol operated weeders with a tilling depth of 3-5 

inches (adjustable), working width 18-27 inches and tilling width of 17-21 inches operated through 

12-16 tynes is a suitable substitute for manual hoeing. Technology with an input cost of Rs 1300-

2400/ha ensures a saving of Rs 33900 to Rs 34,700/ha 
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• Furrow opening with tractor mounted ridger adjusted to a furrow width of 70cm accommodating 3 

rows at a distance of 23 cm is an economical substitute for manual operation technology with an  

input cost of Rs 1120/ha ensures saving of Rs 9600/ha. 

• Burrow Fumigator is an efficient protoypes for control of rodents using local herbs 

• The technology has been validated through farmers participatory approach and confirms to the 

recommendations. 

• The technology has been released on Nov 25, 2010 in National Seminar on Technological 

Innovations in Saffron held at SKICC Srinagar. The technology has been adopted by 168 farmers 

over an area of 4.2 ha. 

•  8.Expected Outcome/Impact of the Technology: 

� Saffron mechanization using furrow ridgers and weeders ensures a saving of Rs 45,000/ha per 

year. 

� 500 NAIP identified weeders will be made available to the farmers at 50% subsidized cost to the 

tune of Rs 50,000/weeders over four years period. 

9. Whether findings have been published? If so, give the citation and enclose copy of the 

publication. 
Findings has been published as Practical Manual “Good Practices for Saffron 

Production in Kashmir” 

 

 

Proforma - Proforma -7.1.4 

1.Title of the Sub-project: A Value Chain on Kashmir Saffron 

2.Name of CPI/CCPI: Dr F.A.Nehvi ,Professor Cum Chief Scientist/Dr.J.K.Dhar,Scientist F. 

3.Title of the Technology: 1. Corm rot management  

4.Information on Existing farming Systems, Practices, Productivity Levels and Income in 

the Target Area:  
Saffron Corm rot caused by Fusarium is a great threat to saffron industry as at present 

incidence level of this disease is more than 46% in the saffron soil. 

Longer planting cycle and lack of management practices are the main defects of present saffron 

farming system  

Organic management involving biocontrol agents, biofertilizers and soil amendments warrants 

investigation as farmers are reluctant to use chemical management practices 

5.Key Intervention(s) Introduced: 
Control of corm rots using organic culture. 

The technology has been modified using biofertilizeras, biocontrol agents and soil amendments 

in place of fungicides (Carbendizime and Mancozeb). 

 

6.Results 

Three biocontrol agents viz; Trichoderma viridae, Trichoderma harzianum and Pseudomonas florescence 

having antagonistic activity against corm rot of saffron were used as seed treatment. The spore load of all 

biocontrol agents were adjusted to 2x10
7
 spores m

1
 with the help of haemocytometer. The corms were 
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dressed with Trichoderma viridae and T.herzianum @ 4g/kg of seed and Pseudomonas fluorescence @10 

g/kg of seed. 

Similarly three biofertilizers viz; Azotobacter, Azospirillium and vermicompost were evaluated against 

corm rot of saffron. Azotobacter and Azospirillium were used @4 g/kg of seed and  vermicompost @ 

5.00 q/ha with N:P:K @90:60:50kg/ha. 

Mustard cake, dalweed and neem cake were used as soil amendments. Mustard cake was used @4.05 

q/ha, dalweed @ 20q/ha and neem cake@10q/ha. All the nine treatments including biocontrol agents, 

biofertilizers and soil amendments were used in all the possible combinations for their comparative 

efficiency. Study carried out in 39 on farm trials conducted over an area of about 1 ha confirmed efficacy 

of Trichoderma viridae upto 98% in combination with vermicompost and neem cake as corm dresser to 

be applied to the soil directly for control of saffron corm rot under two years planting cycle. 

   
 

 

 

7. Brief Description of Technology for Release: 
Under Monocropping / Intercropping farming system, plantation of graded saffron corms(>8 

g)with initial corm dressing with Trichoderma viridae @ 4g/kg of seed and initial spore load  

adjusted to 2x10
7
 spores m

1
 with the help of haemocytometer at 2 corms/hill with a planting 

geometry of 25x15 cm or 1 corm/hill with a planting geometry of 20x10 cm on raised beds 

supplemented with FYM @ 10 tons/ha in combination with N:P:K @ 90:60:50 kg/ha, Vermi 

compost @.5 q/ha and Neem cake @10 q/ha in September ensures 98% plant survival as 

against 75%  of control plots. 

• The technology has been validated through farmers participatory approach and confirms to the 

recommendations. 

8. Expected Outcome/Impact of the Technology: 
Technology shall promote cultivation of organic saffron. 

9. Whether findings have been published? If so, give the citation and enclose copy of the 

publication. 
Published in Proceedings of IV international Saffron Symposium held on 22-25 October,2012 

Proforma 7.1.5 

1.Title of the Sub-project: A Value Chain on Kashmir Saffron 

2.Name of CPI/CCPI: Dr F.A.Nehvi 

3.Title of the Technology: Management of Saffron weeds 

Healthy Saffron Corms Infected Saffron Corms 
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4.Information on Existing farming Systems, Practices, Productivity Levels and Income in 

the Target Area:  

Saffron (Crocus sativus) the world’s most expensive spice and a poor competitor of weeds 

grows very slowly and is a short-statured crop. Hence, dense weed growth at any stage of crop 

growth will have an adverse effect not only on its yield but also on quality of the produce. In 

the traditional system, no weeding is practiced leading to low saffron productivity and corm 

yield. Tulipa stellata of Liliaceae family is a troublesome weed found in saffron fields of 

Kashmir. It is a perennial bulbous herb having a sub erect to erect, glabrous and unbranched   

stem.  The  weed vigorously  multiplies  vegetatively  through  bulbs  and in severe infestations  

forms  large  mats in the  fields especially  under moist situations. The stem being unbranched, 

resembles saffron, therefore, the weed often goes unnoticed   till it develops into large mats and 

covers vast  areas in the fields where the crop is growing .  

5.Key Intervention(s) Introduced:  

• cultural management practices  

• Management through herbicide application 

10. Results  Status of Dissemination/ Commercialization; and Extent of Adoption and 

Success, If Applicable; with Supporting Data (with Tables and Photographs as Annexure): 

Manual weeding and herbicide application are the two dominant approaches in controlling established 

weeds in saffron. For standardization of weed management, forty one on farm trials were laid in 

Completely randomized block design during 2009-2010 in saffron fields of Pulwama and Budgam of 

Kashmir. Results revealed efficacy of manual weeding in controlling all saffron weeds excepting Tulipa   

stellata where herbicide application was found the only alternative to manual weeding in controlling 

saffron weeds ensuring high saffron and corm yield. Use of herbicides like Metribuzin (560 g a.i. ha
-1

) 

before sowing and  Ioxynil after harvest in spring (750 g a.i. ha
-1

) have also been found effective in 

controlling saffron weeds but the product carries herbicidal residues thus restricting its use in saffron. 

Glyphosate (Roundup  41%SC  or  Glycel  41% SC ) - a highly shoot mobile, weak residue herbicide  

offers  a  very  effective option for control of Tulipa   stellata  through the use of chemicals  on large 

tracts @2.0 -3.0 kg a.i./ha in 400-600 liters of water (300 ml/20-30 liters water/kanal) depending upon the 

intensity of the infestation. The chemical is translocated to underground parts and the weed gets killed in 

10-15 days. It has to be noted that the chemical is effective when sprayed on actively growing weed. For 

best   control of the weed minimum quantity of water should be used preferably by low volume sprayers 

like knapsack sprayer. In severe infestation, a   2
nd

 spray may also be done 30 days after the first one. 

6.Brief Description of Technology for Release: 

a.Manual weeding after flowering during vegetative phase is recommended from December to 

April for all saffron weeds excepting Tulipa   stellata 

b.For control of Tulipa   stellata fields need to be kept  crop free for one season  as the non-

selective nature of the herbicide restricts its use  in the mixed population of crop and weed 

c.Glyphosate (Roundup 41% SC or Glycel 41% SC) should be sprayed on weed @2.0 -3.0 kg 

a.i./ha in 4oo-600 liters of water(300 ml/20-30 liters water/kanal) depending upon the intensity 

of the infestation. 
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d.For best   control of the weed minimum quantity of water should be used preferably by  low 

volume sprayers like knapsack sprayer. In severe infestation, a   2
nd

 spray may also be done 30 

days after the first one. 

11. Expected Outcome/Impact of the Technology: 

Enhancing saffron productivity by 30% 

12. Whether findings have been published? If so, give the citation and enclose copy of the 

publication.   

Published in Book of Abstracts 4
th

 International Saffron Symposium October 22-25, 2012 

Proforma -7.2 

1.Title of the Sub-project: A Value Chain on Kashmir Saffron 

2.Name of CPI/ CCPI :Dr. F.A.Nehvi, Proffessor Cum Chief Scientist/ Dr. J. K. Dhar, 

Scientist F. 

3Title of the technology: Post Harvest Handing of Saffron for high Saffron Quality. 

4.Information on existing farming systems, practices, productivity levels and income in 
the target area: Kashmir saffron is well known for its intrinsic high quality but traditional post 

harvest practices followed by the farmers lead to post harvest losses to the tune of 30% with 

inferior product quality. Present Post Harvest Practices  result in a recovery of 20-22g of 

saffron per Kg of fresh saffron flowers with  coloring power ranging from 100-150 at 440nm 

(8-10%) thus fetching low price in the export market. Need for establishing Post Harvest  

Technology was aimed at improved recovery and quality with a bench value of 30 g/kg of 

saffron flowers.  

     

          

           

 

5.Key Intervention(s) introduced: 
i. Appropriate stage of flower picking 

ii. Appropriate material for flower collections 

iii. Appropriate time of stigma separation 

iv. Appropriate Drying protocol 

6.Results 

3072 flower samples of different age (unopened, one day, 2 days and 3 days opened ) were collected 

at 4- different timings viz early morning hrs( 5-7 am), late morning hrs (9-10 a.m), mid day (12-01 

P.M) and  afternoon (03-05 P.M) in 4 different collection materials ( willow baskets, nylon baskets, 
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polythene bags, craft paper bags).Stigma separation of flower samples was carried from 5 to 115 

hours after picking and subsequent drying in vaccum,hot air, electrical and solar dryers. Highest 

saffron recovery/kg of fresh saffron flowers (37.3 g) with high values for coloring power (>300), 

flavor (>70) and  bitterness (>120) was observed from flowers collected in paper craft bags in early 

morning hrs(5-7 a.m) with a  separation timings of 10-12 hrs dried in Solar/Hot Air/electrical/vacuum 

dryers. Achieved recovery level is 7 g above bench value (30 g).The technology has been released on 

25
th
 November, 2010 in the National seminar on Technological Innovations in Saffron conducted by 

SKUAST-K. 

                      

                 

                        

         7.Brief description of technology for release: 

NAIP Post Harvest System module implying picking of 2 days old saffron flowers in craft 

paper bags/willow basket/nylon baskets in the wee hours with stigma separation time of 10-

12 hours after picking under controlled condition using hygienic method of stigma 

separation, followed by quick saffron drying using NAIP recommended dryers(solar/hot 

air/vacuum dryers) and packaging material results in improvement of saffron recovery from 

22 g/kg of saffron flowers achieved under traditional method of post harvest handling to 

37.33 g/kg of fresh saffron flowers showing an increase of 69.68 % thus enhancing net 

returns from Rs.5500 obtained under traditional practices at an estimated cost of Rs. 250/g 

/kg of saffron flowers to  Rs.9250/-Kg of fresh saffron flowers revealing an additional 

benefit of Rs.3750/- Kg of saffron flowers 

8. Expected Outcome/Impact of the technology: 

• Technology enhances net returns from Rs 5500 obtained under traditional practices at an estimated 

cost of Rs. 250/g /kg of saffron flowers to Rs 9250/-Kg of fresh saffron flowers revealing an 

additional benefit of Rs.3750/- Kg of saffron flowers. 

• The post harvest technology to be adopted by more than 1600 farm families covering an area of 

3715 ha in J&K under National Mission on Saffron with the distribution of 8000 dryers.  

(8) Expected increase in area, production and net income 
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The recommended technology has given birth to National Mission on Saffron ensuring 

distribution of 8000 dryers for improving the product quality with 50% financial support. The 

availability of the dryers will improve the existing value chain. 

Saffron Park is being established on the basis of NAIP recommendations with a capacity to 

process 30 tons of saffron flowers with hitch facilities of flower processing, drying and packaging 

with inbuilt mechanism for electronic trading. 

           9.Whether findings have been published? If so, give the citation and enclose copy of the 

publication. 

Findings has been published as Practical Manual “Good Practices for Saffron 

Production in Kashmir” 

 

Proforma -7.3.Details of Commercialized Technologies/ Innovations 

(Page limit: 3 pages/technology) 

NIL 

1. Title of the Sub-project: A Value Chain on Kashmir Saffron  

2. Name of CPI/CCPI: Dr F.A.Nehvi 

3. Title of technology: Saffron Processing under controlled conditions 

4.  Commercialization status with date of licensing/MOU: 

 Brief description of intervention / innovation: 

5. Name and address of the firm(s) which has commercialized it: Under commercialization 

by National Horticulture Board Govt of Indis 

6. Area (state(s)/district(s)) covered: Jammu and Kashmir 

7. Volume/quantity of Annual production and approximate sale value:30 Tons fresh saffron 

flowers with an approximate sale value of Rs 13.50 crores 

8. Benchmark (existing similar product) and Consumer acceptance, particularly in case of 

food products:  

9.  Status of patenting, if patentable, trademark or any other IPR title, if applicable 

10.  Status of publication and publicity 

11. One or two photograph (in action): 

Proforma - 7.4 

Information on Rural Industries 

1. Name of Sub-project:A Value Chain on Kashmir Saffron 

2. Name of CPI: Dr.F.A.Nehvi, Proffessor Cum Chief Scientist/ Dr. J. K. Dhar, Scientist F. 

3. Name of Rural Industry with Address: Unique Saffron Growers Welfare and Development 

cooperative Marketing Ltd” at Wuyan Pampore (SOUVENIR BRAND SAFFRON)  

4. Contact: Phone and E-mail of rural industry 

5. Investment (Rs.): NAIP funds            Rs 0.00 

                                 Industry/Entrepreneur  
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6. Product(s) produced and marketed: SBS Brand Saffron 

7. Annual Production (kg or litre):500 kg Laccha Saffron 

8. Raw Material(s) and Quantity Used/Year (kg or litre):16660 

9. Cost of raw material (per kg or litre):4500 

10. Price of Product: In Whole Sale Rs 2.00/kg 

                                  :In Retail           Rs 3.00lac/kg 

11.Type of Beneficiaries :Saffron Farmer 

12. No. of Beneficiaries:1200 

13. How the Industry is beneficial to Primary Producers: Purchase of raw flowers 

14. Estimate Employment Generation/Year (person days):360 

15. CPI to explain whether the industry is approved by FPO/BIS or any other statutory body and how the 

food safety and quality assurance of end product are being ensured?  

Registration is under process   

 

Proforma -7.5 

Information on product groups for which quality grades developed and agreed 

(NIL) 

 

Name of Product 

Group 

Details of Product Group  Tangible/ Intangible Benefits 
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Proforma -8 

Information on Technologies/ Innovations Filed for Patent 

(NIL) 

1. Exact title of the technology and date of filing application: 

2. Where it was filed?: 

3. Present status (if number is awarded, give No. and date): 

4. Brief write up of the technology(duly masking the IPR related issues) which can be printed: 

5. Whether the technology is commercialised? 

6. Impact of the technology: 

 

 

Proforma -8.1. 

Information on Patented Technologies 

(NIL) 

1. Exact title of the technology and date of filing application: 

2. Where it was filed?: 

3. Indiate the details of patent: 

4. Brief write up of the technology: 

5. Whether the technology is commercialised? 

6. Impact of the technology: 
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9. Linkages and Collaborations  

 

S. No. Linkages developed 

(Name & Address of Organization) 

Date/Period From-To Responsible 

Partner 

International 

1 Faculty of Agriculture University of Ankara 

Turkey 

February 2010- Continuing  SKUAST-K 

2 Ministry of Agriculture & Live stock Govt of 

Afghanistan 

October,2011- Continuing SKUAST-K 

3 Horticulture Society Beljium October,2011- Continuing SKUAST-K 

4 University of Castilla La-Mancha Spain October,2012-Continuing SKUAST-K 

5 Ministry of Rural Development Govt of 

Afghanistan 

November,2012-Continuing SKUAST-K 

6 NIBP,UNDP Afghanistan December,2012- Continuing SKUAST-K 

7 Afghan Saffron Kabul Afghanistan December,2012 SKUAST-K 

8 Aryan Saffron Heart Afghanistan December,2012 SKUAST-K 

National 

1 Agriculture Production Department J&K February-2009 -Continuing SKUAST-K 
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2 Kanwal Spices Kashmir February,2009-Continuing  

3 Kashmir Kessar Mart Kashmir February,2009-Continuing  

4 Indian Himalayan Bio –Resource Institute 

Palampur 

September 2009-Continuing  

4 Kashmir Country Side October,2010-Continuing  

5 All J&K Saffron Growers Development and 

Marketing Cooperative  

2010-Continuing SKUAST-K 

6 Ministry of Agriculture Govt of India August-2010- Continuing SKUAST-K 

7 Spice Board Of India August-2010- Continuing SKUAST-K 

8 Fatima Group Of Companies 

Abudhabi 

October 2010 till 2011 SKUAST-K 

9 THAI Cusine World Wide Co Ltd  

Thailand  

 

October 2010 till 2011 SKUAST-K 

10 Cuanto Co Ltd 

Taiwan  

 

October 2010 till 2011 SKUAST-K 

11 TSL Marketing & Distributors 

Singapore 

October 2010 till 2011 SKUAST-K 

12 National Horticulture Board New Delhi August,2010-Continuing SKUAST-K 

13 HEADS,New Delhi February,2011-Continuing SKUAST-K 
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14 Kissan and Saffron Growers Association 2011- Continuing SKUAST-K 

15 The Unique Saffron Growers Welfare and 

Development cooperative Marketing Ltd” at 

Wuyan  

2011- Continuing SKUAST-K 

16 Indian Institute of Foreign Trade Govt of 

Indai 

March,2012-Continuing  

17 KVK Ujain & Local Saffron traders of Ujain February 2014-Continuing SKUAST-K 

18 KVK Indore & Local Saffron traders of 

Indore 

February 2014-Continuing SKUAST-K 

19 KVK Ratlam & Local Saffron traders of 

Ratlam 

February 2014-Continuing SKUAST-K 

20 KVK  Nagpur & Local Saffron traders of 

vijaywada 

February 2014-Continuing SKUAST-K 

21 KVK  Vijaywada & Local Saffron traders of 

Vijawada 

February 2014-Continuing SKUAST-K 
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10.Status on Environmental and Social Safeguard Aspects 

• Poor soil health and saffron corm rot were the major issues of saffron farming system leading to low 

saffron yields and poor economic returns. The issues were mitigated through development of integrated  

approach for nutrient management and control of saffron corm rot adopted over 1854 hectares of 

saffron through supply of nutrients and protectants to the tune of 1854 M.T by Agriculture Production 

Department J&K.To support cheaper availability of vermicompost, 618vermicompost units have been 

established by saffron growers in Jammu (205) and Kashmir (413) with financial assistance to the tune of 

Rs 30000/unit by Ministry of Agriculture Govt of India. 

•  Saffron being a labour intensive crop, major portion of  field operations particularly  weeding and 

hoeing ,corm plantation and  bed formation  are carried by farm women leading to drudgery. The issue 

was mitigated through refinement and validation of farm power machinery and implements like NAIP 

weeders, Burrow Fumigator and   Ridgers. 71 weeders has been purchased by saffron growers at 50% 

subsidized cost to the tune of Rs 50,000/unit 

• After separation of the pistil from flower,the floral byproducts (constitute 90% of the saffron flower) are 

a waste and contribute to environmental pollution. Protocol for extraction of dye from saffron flowers 

for dying pashmina shawl has been developed and its adoption on commercial scale through set up of 

small, scale unit will help in mitigating the environmental issue.  
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11.Constraints, if any and Remedial Measures Taken 

S No Constraint Remedial Measures 

1 Traditional cultivation practices 

involving longer planting cycle, 

plantation of ungraded corms at a low 

seed rate without supplementation of 

nutrients  led to low productivity and 

low production  

Refinement and validation of cultivation 

practices under 

participatory approach and  

Improvement in input delivery system 

 

2 Lack of quality planting material 

hindering horizontal expansion in 

nontraditional areas and rejuvenation of 

senile saffron fields in traditional areas 

Development of NAIP nursery management 

module for promotion of public and private 

saffron nurseries ensuring availability of 

quality corms at cheaper rates 

3 Traditional post harvest practices 

involving delayed flower picking, 

stigma separation and sun/shade drying 

is responsible for poor saffron recovery 

and quality 

Refinement and validation of post harvest 

technologies using quick stigma separation 

and   drying protocol with reduced drying 

period ensures high quality product with 

improved recovery. 

4 Saffron vulnerable to handling by 

different members at family level 

leading to different grades and standards 

Establishment of Saffron Spice Park by NHB 

Govt of India at Dussu Pampore under NAIP 

recommendations  would  facilitate branded 

product with ISO 3632 quality standards 

5 Unorganised marketing with  

involvement of brokers and middlemen 

was responsible for low and fluctuating 

market price 

Establishment of 3 growers societies and their 

linkage with saffron buyers at National and 

International level and e -trading centre 

saffron spice park will ensure organized 

saffron market leading to better and stabilized 

market prices 

6 Wide gap between technology 

generators and technology adopters 

leading to non adoption of better 

farming system 

Training of saffron farmers, processors for 

skill development  
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12.Publications 

Publications (As per format of citation in Indian Journal of Agricultural Sciences) 

A. Research papers in peer reviewed journals.  

S. No. Authors, Title of the paper,   

Name of Journal, Year, Vol. & Page No. 

NAAS 

Ratings  

Responsible 

Partner 

1 F.A. Nehvi, A .A .Lone, M.A.Khan and M.I.Maqhdoomi. 2010. 

Comparative study on effect of nutrient management on growth and 

yield of saffron under temperate conditions of Kashmir. Acta 

Horticulture 850:ISH.2010:165-170 

 SKUAST-K 

2 F.A.Khan, M.A.Khan, A.A.Lone, M.I.Maqhdoomi, S.A.Wani, V.Yousuf 

and S.Yasmeen 2010. Effect of radiation and chemical mutagens on 

variability in saffron (crocus sativus L.).  Acta Horticulture 

850:ISH.2010:67-74 

 SKUAST-K 

3 F.A.Nehvi, M.A.Khan, A.A.Lone and M.I.Makhdoomi. 2010. Impact of 

microbial inoculation on growth and yield of saffron in Kashmir. Acta 

Horticulture 850:ISH.2010:171-174 

 SKUAST-K 

4 Sheikh Imran, F.A.Nehvi, S.A.Wani, Gull Zaffar and 

M.A.Khan.2010.Studies in relation to molecular variability in saffron. 

Acta Horticulture 850:ISH.2010:75-78 

 SKUAST-K 

5 M.I.Makhdoomi, F.A.Nehvi and S.A.Wani.2010.Genetic Divergence in 

saffron (Crocus sativus L.). Acta Horticulture 850:ISH.2010:79-81. 

 SKUAST-K 

6 F.A.Nehvi.2010.Forthcomming challenges for improving saffron 

farming system in Kashmir. Acta Horticulture 850:ISH.2010:281-85 

 SKUAST-K 

7 F.A.Nehvi, Anwar Alam and Salwee Yasmin.2010.Saffron Farming in 

India. Financing Agriculture.42 (5):9-16 

 SKUAST-K 

8 M. A. Khan, Sabeena Naseer, Shaheena Nagoo and F.A. 

Nehvi.2011.Behaviour of Saffron (Crocus sativus L.) Corms for 

Daughter Corm Production.Journal of Phytology 3:47-49 

 SKUAST-K 

9 M.A..Khan, Shaheena Nagoo, Sabeena Naseer, F.A. Nehvi and S. M. 

Zargar.2011.Induced Mutation as a Tool for Improving Corm 

Multiplication in Saffron (Crocus sativus L.).Journal of Phytology 

3:08-10 

 SKUAST-K 

10 Asif M. Iqbal, Sheikh Sameer Samad, F.A. Nehvi, Aijaz A. John, 

Ameeque Arshid, Aijaz A. Lone, Gowhar Ali, Salvee Yasmeen, Jyoti 

Sethi and Niyaz A. Dar.2012. Demography of saffron growing villages 

of Kashmir. Medicinal Plants. 4(4) : 183-188 (2012) 

 

 SKUAST-K 

11 H.Qadri, Asif M. Iqbal, Nehvi, F.A. and Ameeque Arshid.2012.Medical 

and Pharmacological Properties of Saffron (Crocus sativus 

L.).Advances in Life Sciences .1 (1):5-9 

 SKUAST-K 

12 H Qadri*, P C Sharma¹, F A Nehvi², Asif M Iqbal², and S P Singh.2012. 

DNA Fingerprinting of Saffron (Crocus sativus L.) by RAPD. VEGETOS 

25 (1) : 194-197 

 SKUAST-K 

13 Asif M.Iqbal, Sheikh Sameer Samad, Aijaz AA, F.A.Nehvi, Gowhar Ali, 

Niyaz A Dar and Aijaz A Lone.2012. Impact Of Corm Weight On 

 SKUAST-K 
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Saffron Yield Under Temperate Conditions of Kashmir. VEGETOS 25 

(2) : 303-305 

14 S. M. Raja, P. K. Pareek1, D. B. Shakyawar1, Sarfaraz. A. Wani, F. A. 

Nehvi and Asif H. Sofi.2012. Extraction of Natural Dye from Saffron 

Flower Waste and its Application on Pashmina fabric. Advances in 

Applied Science Research, 3 (1):156-161 

 SKUAST-K 

15 Salwee Yasmin* and F. A. Nehvi .2013.Saffron as a valuable spice: 

A comprehensive review. African Journal of Agricultural Research 

Vol. 8(3), pp. 234-242, 24 January , 2013  

 SKUAST-K 

16 Salwee Yasmin*, F. A. Nehvi and Shafiq A. Wani.2013.  Tissue culture 

as an alternative for commercial corm production in saffron: A 

heritage crop of Kashmir.  African Journal of Biotechnology. Vol. 

12(25), pp. 3940-3946, 19 June, 2013 

 SKUAST-K 

17 Gowhar Ali, Asif M. Iqbal*, F. A. Nehvi, Sheikh Sameer Samad, 

Shahina Nagoo, Sabeena  Naseer and Niyaz A. Dar.2013. Prospects of 

clonal selection for enhancing productivity in Saffron (Crocus sativus 

L.).African Journal of Agricultural Research Vol. 8(5): 460-467 

 SKUAST-K 

18 Salwee Yasmin and F. A. Nehvi.2013. Seasonal Bud 
Sprouting: A Challenge For in vitro Micropropagation in 
Saffron. VEGETOS Vol 26 (2) : 154-158 (2013) 

 SKUAST-K 

B.Books/Book Chapters/Abstracts/Popular Articles.Brouchers 

1 F.A.Nehvi, M.I.Makhdoomi, Asif M.Iqbal, Sheikh Sameer Samad, Aijaz 

A. John and Salwee Yasmin.2010. A Value Chain on Kashmir Saffron: 

Support Services and opportunities for Saffron Farmers. Sovenir and 

Abstracts. National Seminar on Technological Interventions in 

Saffron. Nov 25-26.1-3.PP:4 

 SKUAST-K 

2 F.A.Nehvi, Asif M.Iqbal and Z.A.Dar.2010. Good Practices in Saffron 

Production in Kashmir. Sovenir and Abstracts. National Seminar on 

Technological Interventions in Saffron.Nov 25-26.1-4.PP:4-5 

 SKUAST-K 

3 M. A. Khan, Shaheena  Nagoo, Sabina Naseer, Ajaz A. Lone and F. A. 

Nehvi.2010. Effect of Crop Rotation on Nutrient Status of Saffron 

Soils. Sovenir and Abstracts. National Seminar on Technological 

Interventions in Saffron.Nov 25-26.1-6.PP:4-5 

 SKUAST-K 

4 M.A.Khan, Aijaz Ahmad Lone, Sabina Naseer, Asif M.Iqbal, Aijaz 

A.John, SheikhSameer Samad, Salwee Yasmin, Joyti Sethi and 

F.A.Nehvi.2010. Behaviour of Saffron Corms for Daughter Corm 

Production. Sovenir and Abstracts.. National Seminar on 

Technological Interventions in Saffron.Nov 25-26.1-19.PP:11 

 SKUAST-K 

5 Sheikh Sameer Samad, Aijaz A.John, Asif Iqbal, M.A.Khan, Sabina 

Naseer, Shanina Nagoo, Aijaz Ahmad Lone and F.A.Nehvi.2010. 

Impact of Planting Geometry and Integrated Nutrient Management 

System on Saffron and Corm Yield . 

 SKUAST-K 

6 Asif M.Iqbal, Aijaz A.John, Sheikh Sameer Samad, Sabina Naseer, 

Shanina Nagoo, Aijaz Ahmad Lone, B.A.Allai and F.A.Nehvi.2010. 

Effect of Corm Weight and Planting Geometry on Saffron Production 

under Temperate Conditions of Kashmir. Sovenir and Abstracts.. 

National Seminar on Technological Interventions in Saffron.Nov 25-

26.1-15.PP:9 

 SKUAST-K 
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7 Aijaz A.John, Sheikh Sameer Samad, Asif M Iqbal, M.A.Khan , Aijaz 

Ahmad Lone, Salwee Yasmin, F.A.Nehvi & 

M.I.Makhdoomi.2010.Remunerative Saffron Based Cropping System 

for Economic Gains. Sovenir and Abstracts.. National Seminar on 

Technological Interventions in Saffron.Nov 25-26.1-17.PP:10 

 SKUAST-K 

8 Ajaz A Lone, F.A.Nehvi, M.A Khan, M. I. Makhdoomi, S.A. Dar, Asif M. 

Iqbal, Wali Mohd, F A Bahar and Z.A Dar.2010. Scientific 

Interventions: A Key for Enhancing Saffron Productivity under 

Monocropping System. Sovenir and Abstracts. National Seminar on 

Technological Interventions in Saffron. Nov 25-26.1-2.PP:3 

 SKUAST-K 

9 Asif M.Iqbal, Sheikh Sameer Samad, Aijaz A.John, F.A.Nehvi, 

M.I.Makhdoomi and Joti Sethi.2010. Demography of Saffron Villages 

of Kashmir. Sovenir and Abstracts. National Seminar on 

Technological Interventions in Saffron.Nov 25-26.4-3.PP:32. 

 SKUAST-K 

10 Eishita Sharma, J K Dhar Vij Bhavna , F.A Nehvi and Aijaz.A.Jhon. 

2010. Comparison of Crocin ; Picrocrocin  & Safranal in Kashmir 

Saffron 2009 Harvest with Saffron of Spain   /  Iran    &   Greece  of 

Earlier Years. Sovenir and Abstracts. National Seminar on 

Technological Interventions in Saffron. Nov 25-26.3-2.PP:27 

 IIIM,Jammu 

11 Samar Sameer, Aijaz A.John,Asif M.Iqbal,F.A.Nehvi, M.I.Makhdoomi 

,Aijaz A.Lone  Salwee Yasmin and B.A.Allai.2010Socio Economic 

Profile of Saffron Villages of Kashmir. Sovenir and Abstracts. National 

Seminar on Technological Interventions in Saffron.Nov 25-26.4-

4.PP:32. 

 SKUAST-K 

12 Aijaz A.John, F.A.Nehvi, Asif M.Iqbal, Sheikh Sameer Samad, 

M.I.Makhdoomi, Aijaz Ahmad Lone and J.K.Dhar.2010. Effect of 

Appropriate Stage of Flower Picking,Time Period for Stigma 

Separation and Quality Drying on Saffron Recovery Under Temperate 

Conditions of Kashmir Sovenir and Abstracts. National Seminar on 

Technological Interventions in Saffron.Nov 25-26.3-1.PP:27 

 SKUAST-K 

13 M. A. Khan, Sabina Naseer, Shaheena Nagoo, Ajaz A. Lone , F. 

A.2010. Induced Mutation As A Tool For Improving Corm 

Multiplication in Saffron. Sovenir and Abstracts. National Seminar on 

Technological Interventions in Saffron.Nov 25-26.2-3.PP:18 

 SKUAST-K 

14 Abu Manzar, F.A.Nehvi, F. A. Pir and B. A. Alie.2010. Distribution of 

Rodents in Saffron Growing Belts of Kashmir Valley. Sovenir and 

Abstracts. National Seminar on Technological Interventions in 

Saffron.Nov 25-26.1-21.PP:12 

 SKUAST-K 

15 Salwee Yasmin, F.ANehvi and Joyti Sethi.2012.Biological 

Interventions for Improving Low volume High Valure Crops of Jammu 

and Kashmir.Souvenir Ist J&K Womens Conference.11-

13th,December,2012.Srinagar 

 SKUAST-K 

16 Salwee Yasmin,F.A.Nehvi and Shafiq A.Wani.2012. In Vitro 

Micropropogation and Commercial Corm Nurseries-A Key for  

Horizontal Expansion of Saffron In Jammu and Kashmir. Souvenir 2nd 

J.K.Agriculture Science Coingress,15-17th December,2012.Jammu 

 SKUAST-K 

17 F.A. Nehvi, Shafiq A. Wani, Gowhar Ali, Sabina Naseer, Salwee 

Yasmin,Sheikh Sameer and Joyti Sethi.2014. Genetic Resource 

Management for Enhancing Saffron Productivity in Jammu and 

 SKUAST-K 



 

 

89 

 

Kashmir. Souvenir & Book of Abstracts. IV International Saffron 

Symposium 22-25, October, 2012. Srinagar Kashmir.Proceedings in 

Acta Horticulture Under publication  

18 Salwee Yasmin, F.A. Nehvi, Shafiq A. Wani and Joyti Sethi.2014.In 

vitro Corm Production in Saffron (Crocus Sativus L.) . Souvenir & 

Book of Abstracts. IV International Saffron Symposium 22-25, 

October, 2012. Srinagar Kashmir.Proceedings in Acta Horticulture 

Under publication 

 SKUAST-K 

19 F.A. Nehvi .2014.National Saffron Mission a Key for Saffron 

Promotion at Production to Consumption level. Souvenir & Book of 

Abstracts. IV International Saffron Symposium 22-25, October, 2012. 

Srinagar Kashmir.Proceedings in Acta Horticulture Under publication  

 SKUAST-K 

20 Salwee Yasmin, F.A. Nehvi, Joyti Sethi and Ameek Arshid 

Wani,.2014.Horizontal Expansion of Saffron in New Areas of Jammu 

and Kashmir—A Case Study . Souvenir & Book of Abstracts. IV 

International Saffron Symposium 22-25, October, 2012. Srinagar 

Kashmir.Proceedings in Acta Horticulture Under publication  

 SKUAST-K 

21 Joyti Sethi, Salwee Yasmin, F.A. Nehvi and Ameek Arshid Wani. 2014. 

New Potential Areas of Kashmir for Saffron Cultivation. Souvenir & 

Book of Abstracts. IV International Saffron Symposium 22-25, 

October, 2012. Srinagar Kashmir.Proceedings in Acta Horticulture 

Under publication  

 SKUAST-K 

22 Ameek Arshid Wani, F.A. Nehvi, Salwee Yasmin and Joyti Sethi. 2014. 

Saffron can Grow in Temperate Areas of Jammu –A Study. Souvenir 

& Book of Abstracts. IV International Saffron Symposium 22-25, 

October, 2012. Srinagar Kashmir. Proceedings in Acta Horticulture 

Under publication 

 SKUAST-K 

23 F.A. Nehvi, Asif M. Iqbal, Sheikh Samar Sameer and Sabina Naseer. 

2014. Integrated Capsule for Enhancing Saffron Productivity. 

Souvenir & Book of Abstracts. IV International Saffron Symposium 

22-25, October, 2012. Srinagar Kashmir. Proceedings in Acta 

Horticulture Under publication  

 SKUAST-K 

24 Gowhar Ali, F.A. Nehvi, Ameeque Arshid, S Naseer, A.M. Iqbal and S 

Sameer .2014.Effect of Corm Size and Weight on Daughter Corm 

Formation in Saffron 74 

(Crocus Sativus L.). Souvenir & Book of Abstracts. IV International 

Saffron Symposium 22-25, October, 2012. Srinagar Kashmir. 

Proceedings in Acta Horticulture Under publication  

 SKUAST-K 

25 . Sabina Nasseer, F.A. Nehvi Sheikh Samad, Asif M. Iqbal, Niyaz A. 

Dar, Gowhar Ali and Shahina Nagoo.2014.Effect of Organic and 

Inorganic Sources of Fertilizers on Growth and Yield of Saffron 

(Crocus Sativus L.). Souvenir & Book of Abstracts. IV International 

Saffron Symposium 22-25, October, 2012. Srinagar Kashmir. 

Proceedings in Acta Horticulture Under publication  

 SKUAST-K 

26 Asif, M. Iqbal, B.A. Ellahi, F.A Nehvi, Sheikh S. Sameer, Sabina Naseer 

Gowhar Ali, and Niyaz A. Dar..2012. Effect of Herbicides for Weed 

Control in Saffron (Crocus sativus L.). Souvenir & Book of Abstracts. 

IV International Saffron Symposium 22-25, October, 2012. Souvenir 

& Book of Abstracts. IV International Saffron Symposium 22-25, 

 SKUAST-K 
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October, 2012. Srinagar Kashmir. Proceedings in Acta Horticulture 

Under publication  

27 F.A.Pir, F.A.Nehvi, B.A.Alie, Ammek Arshad Wani and B.A.Khanday. 

2012. Tulipa stellata --A Problem Weed of Saffron in Kashmir. 

Souvenir & Book of Abstracts. IV International Saffron Symposium 

22-25, October, 2012. Srinagar Kashmir. Proceedings in Acta 

Horticulture Under publication 

 SKUAST-K 

28 B A Alie, F A Nehvi, Ajaz A Lone, F A Peer, Ameek Arshid Wani and B 

A Khanday. 2014.Organic Weed Management in Saffron . Souvenir & 

Book of Abstracts. IV International Saffron Symposium 22-25, 

October, 2012. Srinagar Kashmir.Proceedings in Acta Horticulture 

Under publication  

 SKUAST-K 

29 Abu Manzar, F.A. Nehvi, Sheikh S. Sameer, Asif M. Iqbal and Aijaz A. 

John 2014.Management Capsule for Saffron Rodents . Souvenir & 

Book of Abstracts. IV International Saffron Symposium 22-25, 

October, 2012. Srinagar Kashmir.Proceedings in Acta Horticulture 

Under publication 

 SKUAST-K 

30 Abu Manzar and F A Nehvi .2014.Indian crested porcupine Hystrix 

indica Kerr (Rodentia: Hystricidae).An Emerging Threat for Saffron in 

J&K. Souvenir & Book of Abstracts. IV International Saffron 

Symposium 22-25, October, 2012. Srinagar Kashmir.Proceedings in 

Acta Horticulture Under publication 

 SKUAST-K 

31 F.A. Nehvi, J.K. Dhar, Sheikh S. Sameer, Asif, M. Iqbal and Aijaz A. 

John .2014.Post Harvest Practices and their Impact on Saffron 

Quality—A Study . Souvenir & Book of Abstracts. IV International 

Saffron Symposium 22-25, October, 2012. Srinagar 

Kashmir.Proceedings in Acta Horticulture Under publication 

 SKUAST-K 

32 Salwee Yasmin, F.A. Nehvi, Sheikh Sameer Samad, Asif M. Iqbal and 

Joyti Sethi.2014.Impact of Weather Parameters on Saffron Flowering 

in Kashmir India . Souvenir & Book of Abstracts. IV International 

Saffron Symposium 22-25, October, 2012. Srinagar 

Kashmir.Proceedings in Acta Horticulture Under publication 

 SKUAST-K 

33 Shaheena Ahmad Nagoo, Gowhar Ali, Sabeena Naseer and F.A. 

Nehvi.2014.Transfer and Adoption of Technologies for 

Socioeconomic Gains . Souvenir & Book of Abstracts. IV International 

Saffron Symposium 22-25, October, 2012. Srinagar 

Kashmir.Proceedings in Acta Horticulture Under publication 

 SKUAST-K 

Book and Book Chapters/Folder News Paper Clippings 

 Saffron-A Golden Condiment:Salwee Yasmin,F.A.Nehvi ,Shafiq 

A.Wani  (2012) 

 SKUAST-K 

 Good Agriculture Practices-A Practical Mannual (2011)   

 Base Line Survey Report of Saffron Villages of Kashmir(2010)   

 Rodent management schedule(2011)   

 Saffron on Revival Route.2-3-2009.Indian Express   
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 Saffron.14-11-2009.Things Asian.   

 Saffron in the Red.4-12-2009.Indian Express.   

 Government clueless on Saffron Production.22-01-2010.Rising 

Kashmir. 

  

 Rangarajan Mission.II. 28-11-2010.Greater Kashmir   

 India’s  Saffron Mission to Revive Kashmir 

Saffron.www.videosurf.com/mission Kashmir 

  

 V.C.SKUAST-K meets Saffron Farmers12-11-2010.Rising Kashmir 

SKUAST to Host National Seminar on Saffron.12-11-2010.Greater 

Kashmir 

  

 Centre to promote farming.5-12-2010.Tribune   

 Harvest the benefits of Research in Saffron.4-01-

2011.www.skuastkashmir.ac.in 

 

  

 Saffron Trade Loose Market to Duplicity.6-12-2010.Hindustan Times.   

 Govt for boosting saffron cultivation in Jammu:Greater Kashmir,10th 

August,2011. 

  

 SKUAST-K for expansion of saffron cultivation in Jammu 

region, Scoop News,12
th

 April 2012 

  

 Rejuvenation of saffron corns on targeted areas-Rising 

Kashmir,20
th

 September,2012 

  

 Connecting Farm to Campus. Greater Kashmir,1-11-2012   

  Experiments with modern techniques have yielded encouraging 

results. www.business-standard.com/. 

  

 Identifying challenges, opportunities and strategies for sustainable 

farming and profitable marketing of saffron.Greater Kashmir,1-11-

2012 

  

 Saffron the unforgettable aroma .Greater Kashmir, 2-05-2013   

 

13.Media Products Developed/Disseminated 

 

S. No. CD, Bulletins, Brochures, etc. 

(Year wise) 

No. of Copies Distribution Responsible 

Partner 

 Information Folder on 

National Agriculture 

Innovation Project on “A Value 

Chain on Kashmir Saffron-

2009 

1ooo Among University officials, 

Dept of Agriculture, 

Stakeholders and Farmers 

SKUAST-K 
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 Folder on “Saffron:  A Unique 

Spice of Kashmir”-2010 

200 Visitors of AGROTECH 

Trade Fair, Chandigarh 

2010 

SKUAST-K 

 Information Bulletin on 

Management of saffron 

rodents (2010) 

1000 Officers/s/Researchers/ 

/Farmers 

SKUAST-K 

 Good Agriculture Practices-A 

Practical Manual (2011) 

 

1000 Officers/Agro 

processors/Researchers/ 

/Farmers 

SKUAST-K 

 Saffron-The Golden 

Condiment 

500 Researchers/Officers/ 

Agro processors/ / 

/Farmers 

SKUAST-K 

 Documentary 

Saffron Revolution (CD)-2013 

- ICAR Circulation CIPHT-Ludhiana 

 Documentary 

Saffron-The Golden 

Condiment 

500 Delegates of IV 

International 

Symposium/Scientists/Rese

archers/Students/Officers 

of Agri Dept 

SKUAST-K 

 

 

14.Meetings/Seminars/Trainings/Kisan Mela, etc. organized 

 

S. No. Details of 

Meetings/Seminars/Tra

inings, etc. 

Duration 

(From-To) 

No. of Personnel Trained Organizer  

(Name & Address) 

Trainings 

1 Problems & Prospects of 

Saffron Cultivation , 

Soil/ water management 

21-08-2009  

 

Saffron Farmers (25) SKUAST-Kashmir 

2 Management of Disease 

& pest (Field 

27-08-2009 Saffron Farmers (30) SKUAST-Kashmir 
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Demonstration) 

3 Mass production of 

corms through in vitro  

and in vivo 

methods,(Field 

Demonstration) 

19-09-2009 Saffron Farmers (150) SKUAST-Kashmir 

4 Management of Disease 

& pest (Field 

Demonstration) 

19-9-2009 Saffron Farmers (150) SKUAST-Kashmir 

5 Mass production of  

Vermicompost for 

entrepreneurship 

development. 

04-01-2010  

 

Saffron Farmers (10) SKUAST-Kashmir 

6 Saffron Mechanization 27th,May and 

5th 

September,2

010 

Saffron Farmers (200) SKUAST-Kashmir 

7 Saffron cultivation in 

Leh  

5th 

September,2

010 

Saffron Farmers (50) SKUAST-Kashmir 

8 Awareness about NAIP 

Technologies 

12-11-2010 

 

Saffron Farmers (60) SKUAST-Kashmir 

9 Awareness about NAIP 

Technologies  

20 

December,20

10 

Field Functionaries of 

District Pulwama   (65) 

SKUAST-Kashmir 

10 Awareness about NAIP 

Technologies   

29 

December,20

10 

Field Functionaries of 

District Budgam (45) 

SKUAST-Kashmir 

11 Good Practices for 

Saffron Cultivation 

10th 
May.2011 

Field Functionaries & 

Farmers 

68 

SKUAST-Kashmir 
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12 Good Practices for 

Saffron Cultivation 

12th 
May.2011 

Field Functionaries & 

Farmers 

100 

SKUAST-Kashmir 

13 Good Practices for 

Saffron Cultivation 

18th 
May.2011 

Field Functionaries & 

Farmers 

100 

SKUAST-Kashmir 

14 Good Practices for 

Saffron Cultivation 

11th 
July,2011 

Field Functionaries & 

Farmers 

56 

SKUAST-Kashmir 

15 Good Practices for 

Saffron Cultivation 

12th 
July,2011 

Field Functionaries & 

Farmers 

88 

SKUAST-Kashmir 

16 Good Practices for 

Saffron Cultivation 

14th,July 
2011 

Field Functionaries & 

Farmers 

40 

SKUAST-Kashmir 

17 Good Practices for 

Saffron Cultivation 

27th 
July,2011 

Field Functionaries & 

Farmers 

40 

SKUAST-Kashmir 

18 Good Practices for 

Saffron Cultivation 

09&10th 
August,.201

1 

Field Functionaries & 

Farmers 

88 

SKUAST-Kashmir 

19 Good Practices for 

Saffron Cultivation 

14-19th 

November,2

011 

25 Delegates from 

Afganisthan 

SKUAST-Kashmir 

20 Saffron Cultivation 

Practices 

7th  

August2012 

30 farmers SKUAST-Kashmir 

21 Saffron Processing 28 to 29 

October-

2012 

30 farmers SKUAST-Kashmir 
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22 Post Harvest Processing 

and Value Addition 

under Pack House 

Systems 

5th 

November,2

012 

25 Farmers SKUAST-Kashmir 

23 Saffron and its Advances 9  to 17 

November,2

012 

5 Delegates from 

Afghanistan 

SKUAST-Kashmir 

24 Impact of High Density 

Plantation/Saffron Day 

16th 

October2012 

150 Farmers SKUAST-Kashmir 

Meetings 

1 

Interactive meeting of 

Hon’ble Vice 

Chancellor at Pamore  

saffron fields  

30-

31,October,2

010 

Farmers SKUAST-Kashmir 

2 Interactive meeting of 

Hon,ble Vice 

Chancellor at Shalimar 

12-10-2010 Farmers/ 

Stake Holders 

SKUAST-Kashmir 

3 Brain Storming 

meeting on saffron 

tissue culture 

29-01-2011 Delegates from Palampur, 

Jammu , Kashmir (40) 

SKUAST-Kashmir 

4 Interactive meeting with 

saffron growers and 

Director HMP J&K  

12-02-2011 Framers SKUAST-Kashmir 

5 Interactive Meeting of 

NAIP Director with CCPIS 

and Director Research 

SKUAST-K 

16th 

October2012 

All CCPIS (SKUAST-K) SKUAST-Kashmir 

Workshop/Seminar/Symposium 

1 Launching Work shop 16-03-2009 150 Scientists/Officers of 

Agri Dept/CIC and CAC 

Members/Saffron 

Farmers/Stake Holders 

SKUAST-Kashmir 
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2 Interactive workshop on 

Involvement of stake 

holders in brand 

promotion, scientific 

cultivation  

30-31, 

March, 2010  

 

Saffron Farmers/Stake 

Holders 

(300) 

SKUAST-Kashmir 

3 National Seminar on 

Technological 

Innovations in saffron 

25-26 

Nov,2010 

300 SKUAST-Kashmir 

4 IV International Saffron 

Symposium 

22-

25,October,2

012 

200 Delegates from Spain, 

Iran, France Afghanistan, 

India 

SKUAST-Kashmir 

5 Saffron Day 16th 

October2012 

Saffron Farmers 200 SKUAST-Kashmir 

6 Interactive Workshop of 

Saffron Farmers 

25-08-2013 250 Farmers SKUAST-Kashmir 

7 Saffron Festival 2013 29-31 

October,2013 

300 Farmers SKUAST-Kashmir 

 

15.Participation in Conference/ Meetings/Trainings/ Radio talks, etc.  

S. No. Details of Meetings/Seminars/ 

Trainings/Radio talk, etc.(Name &Address) 

Duration 

(From-To) 

Participant  

(Name & Address) 

 Trainings   

1 Training on Sanitary and Phytosanitary 

measures and risk analysis to promote 

Agriculture Trade in India organised by 

Achariya N. G. Ranga Agriculture University 

Hyderabad 

27-30th,Jully,2009 Dr Abu Manzar 

Jr Scientist K.D.Research 

Station 

2 Training on Procurement and Financial 

Management at NDRI Karnal organised by 

PIU,NAIP 

17-18,August, 

2009 

Dr F.A.Nehvi 

CPI. 

Mr Ab Qayoom Dar 

Accountant 

3 Training on Introduction to GIS & 

Applications held at National Remote 

Sensing Centre Department of Space, Govt 

of India Balnagar, Hyderabad 

26.10.2009 to  

20.11.2009 

Mr Altamash Bashir 

Technical Assistant K.D 

Research Station 
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4 International Training on Advances on 

saffron biology, biotechnology ,production 

and quality of saffron under NAIP at 

Department of Filed Crops University of 

Ankara Turkey 

2-02-2010 to-3-3-

2010 

Dr F.A.Nehvi 

CPI Lead Centre 

5 Training on MDP on priority M & E for 

Innovation Agriculture held at IIM Lukhnow 

22-26, March 

2010 

Dr M I Makdoomi  

Sr. Scientist 

K.D Research Station 

6 International Wild Life conference on 

biodiversity viz-a-viz Climate Change  

3-5, June.2010 Dr F.ANehvi/ Dr Ajaz 

Ahmad Lone/ Dr M.Anwar 

Khan 

SKUAST-K 

7 Training on Procurement and Financial 

Management at NDRI Karnal organised by 

PIU,NAIP 

28-02-2011 Dr M.I.Maqhdoomi COPI/ 

Mr B.A.Bhat Asst Comp/ 

Mr Ab Qayoom Dar 

Accountant 

SKUAST-K 

8 National Training on Capacity Building on 

International Trade towards Competiveness 

of Indian Agriculture 

9-

13,January2012 

Dr F.A.Nehvi 

CPI Lead Centre 

\ SKUAST-K 

9 Capacity Development on Protected 

Structures and Irrigation System(Jalgaon 

Mahrashtara) 

22-25  

June,2012 

Dr F.A.Nehvi 

CPI Lead Centre 

\SKUAST-K 

 Symposium/seminars/conferences   

1 International Seminar on New Drivers in 

The Food Processing Sector. Indian Premier 

Biennial Agro Technology and Business Fair 

CII  

3-6, December, 

2010 

Dr F.A.Nehvi 

CPI 

2 International Conference on” Preparing 

Agriculture for Climate Change” held at 

PAU Ludhiana Punjab 

6-8,Feb,2011 Dr .Ajaz Ahmad Lone/Dr 

B.A.Allai 

SKUAST-Kashmir 

3 National Seminar on Technological 

Innovations on Saffron 

SKUAST-Kashmir 

25-26, Nov 2010 Dr F A Nehvi/ Dr Ajaz 

Ahmad Lone 

SKUAST-Kashmir 

4 International Symposium on Globally 

Important Agricultural Heritage Systems at 

Beijing, China 

 Dr F.A.Nehvi 

CPI-SKUAST-K 

5 Ist J&K Agriculture Science Congress 7-9th 

September,2011 

Dr F.A.Nehvi  

SKAUST=K 

6 IV International Saffron Symposium-

Kashmir India 

22-25 

October,2012 

Dr F.A.Nehvi 

Dr Sabeena Nasir/Dr 

Shaheen/ Dr Asif Iqbal and 

Dr Sameer Samar SKUAST-

Kashmir 



 

 

98 

 

7 Annual Review Workshop of Component-2 11-12,March Dr F.A.Nehvi 

CPI Lead Centre 

\SKUAST-K 

 Meetings   

1 Annual Review Meeting NAIP 

Hyderabad 

20-23 May,2009 Dr M.I.Maqhdoomi 

Sr Scientist SKUAST-K 

2 Annual Review Meeting NAIP 

Coimbatore 

15-16 April,2010 Dr F.A.Nehvi 

CPI Lead Centre SKUAST 

3 National Meet on Technological 

Innovations in Agriulture 

21-22May 2010 Dr FA.Nehvi 

CPI Lead Centre SKUAST- 

4 Meeting with Hon’ble Agri Minister J&K for 

saffron Revival at  Jammu organised by 

Agriculture Production Department J&K 

20-05-2010 Dr F.A.Nehvi 

CPI Lead Centre SKUAST 

5 Meeting with Secretary Agri Ministry of 

Agriculture  Govt of India for Integrated 

Development of Saffron in J&K at Delhi 

organised by Ministry of Agriculture Govt of 

India 

03-08-2010 Dr F.A.Nehvi 

CPI Lead Centre SKUAST 

6 Meeting With Chief Secretary J&K Govt for 

Integrated Development of Saffron in J&K 

at Delhi organised by Agriculture 

Production Department J&K 

05-08-2010 Dr F.A.Nehvi 

CPI Lead Centre SKUAST 

7 Meeting With Pvt Secretary Hon’ble Prime 

Minister of India for Integrated 

Development of Saffron in J&K at PMO 

House New Delhi organised by Ministry of 

Agriculture Govt of India 

06-08-2010 Dr F.A.Nehvi 

CPI Lead Centre SKUAST 

8 Meeting With Secretary Agriculture 

Ministry of Agriculture Govt of India at 

Delhi organised by Ministry of Agriculture 

Govt of India 

13-08-2010 Dr F.A.Nehvi 

CPI Lead Centre SKUAST 

9 Meeting With Horticulture Commissioner 

Govt of India for Integrated Development 

of Saffron in J&K at Delhi organised by 

Ministry of Agriculture Govt of India 

19-08-2010 Dr F.A.Nehvi 

CPI Lead Centre SKUAST 

10 SLC Meeting with Chief Secretary J&K Govt 

for saffron development organised by 

Agriculture Production Department J&K 

25-09-2010 Dr F.A.Nehvi 

CPI Lead Centre SKUAST 

11 Review Meeting NAIP Palampur 27-

28,October,2010 

Dr F.A.Nehvi 

CPI Lead Centre SKUAST 

12 Meeting with Hon’ble Agri Minister J&K for 

saffron Revival at Kashmir organized by 

Agriculture Production Department J&K 

15-01-2011 Dr F.A.Nehvi 

CPI Lead Centre SKUAST 

13 Review Meeting NAIP Pantnagar 18-

19,February,2011 

Dr F.A.Nehvi 

CPI Lead Centre SKUAST 
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14 Meeting with M D National Hort Board for 

setting up of Spice Park 

 Dr F.A.Nehvi 

CPI Lead Centre SKUAST 

15 Meeting with Hort Commissioner for 

establishment of Spice Park 

 Dr F.A.Nehvi 

CPI Lead Centre SKUAST 

16 10th Implementation Support Mission 

National Agricultural Innovation Project-

CIPHT Ludhiana 

8-9th 

December,2011 

Dr F.A.Nehvi 

CPI Lead Centre SKUAST 

17 Annual Review Workshop of Component-2-

2012-NDRI Karnal 

26-27 March 

2012 

Dr F.A.Nehvi 

CPI Lead Centre SKUAST 

18 Annual Review Workshop of Component-2-

2013-NASC New Delhi 

11-12,March 

2013 

Dr F.A.Nehvi 

CPI Lead Centre SKUAST 

19 Annual Review Workshop of Component-2-

2014.Nasc New Delhi 

21-22,February 

204 

Dr F.A.Nehvi 

CPI Lead Centre SKUAST 

 

 

 

16.Foreign Training/Visits: 

 

 

 

 

 

Name, 

Designation and 

Address of 

the Person 

Visit/Training/Seminar 

its place. Organization 

and duration (From to) 

Date of Seminar 

Delivered and 

Report Submitted 

on Return 

Period of Training 

From 

To 

Firdos Ahmad 

Nehvi 

Professor/Chief 

Scientist and I/C 

K.D.Research 

station 

 

Faculty of Agriculture 

University of Ankara 

Turkey  

Advances in Saffron 

Biology, Production and  

Quality Improvement  

 

2nd February,2010 To 

3rd March,2010 

 

Seminar Delivered 

on 25-11-2010 and 

29-01-2011 (Delay 

was due to turmoil 

in the valley) 

Report submitted in 

June 2011 

 

 

2nd 

February,2010  

3rd 

March,2010 
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17.Performance Indicators (from inception to completion) 

 

S. No. Indicator Total No. 

1. No. of production technologies released and/or 

adopted  

5 

2. No. of processing technologies released and/or 

adopted  

2 Technologies  

 

3 

Number of technologies/products 

commercialized based on NAIP research 
• NAIP Production Technologies 

commercialized over 1865 ha 

• 613 vermicompost units established 

• Saffron Mechanization Commercialized (72 

NAIP weeders Purchased by farmers) 

Post Harvest Technology Commercialize 163 

NAIP Dryers Duistributed 

3. No. of new rural industries/enterprises 

established/ upgraded  

1 

4. No. of product groups for which quality grades 

developed and agreed  

NA 

5. Total no. of private sector organizations 

(including  NGOs) participating in consortium  

i.All J&K Saffron Growers Development and 

Marketing Cooperative 

ii. Kissan and Saffron Growers Association 

iii. Saffron Growers Association J&K 

iv. Falah Behbood Committee Pampore 

v. Kanwal Spices Kashmir 

vi.  Kashmir Countryside Saffron Farmers. 

vii. Aryan affron Heart Afghanistan 

viii. Afgan saffron Kabuil Afghansita 

ix. Sir Syed Youth Welfare Society Growers of 

Agriculture Horticulture Production 

6. No. of farmers involved in consortia activities  12000 
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7. Total number of farmers’ group developed for 

marketing and processing  

3 

8. Number of patent/intellectual property 

protection applications filed based on NAIP 

research  

0 

9. Number of patents/intellectual property 

protections granted/published based on NAIP 

research 

0 

10. Number of scientists trained overseas in the 

frontier areas of science   

0 

11. Number of scientists trained overseas in 

consortium-based subject areas 

1 

12. No. of scientists participated in 

conference/seminar etc. Abroad 

0 

13. No. of training organized/ farmers trained Training No.=24 Farmers 

No.1732 

14. Success stories   

15. Incremental employment generated (person 

days/year/HH)  

Baseline=386 

 

Final=877 

  

16. Increase in income of participating households 

(per annum) 

Baseline=Rs 3.13 Final Rs 7.08 

  

17. Number of novel tools/protocols/methodologies 

developed 

7 Recommendations 

18. Publications   

 Articles in NAAS rated journals 16 

 Articles in other journals 2 

 Book(s) 1 

 Book chapter(s) 1 
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 Thesis 0 

 Popular article(s) (English)  1 

 Newspaper article(s) 11 

 Seminar/Symposium/Conference/Workshop 

Proceedings 

31 

 Technical bulletin(s) 1 

 Manual(s) 2 

 CDs/Videos 2 

 Popular article(s) in other language 1 

 Folder/Leaflet/Handout 2 

 Report(s) 2 

 

 

 

 

 

18.Employment Generation (man-days/year) 

 

S. No. Type of Employment Generation Employment 

Generation up 

to End of Sub-

project 

Responsible 

Partner 

1 NAIP recommended field operations  5400 SKUAST-K 

2 Picking of saffron Flowers and stigma separation  1800 SKUAST-K 

3 Drying of saffron and packaging 1800 SKUAST-K 

 Total 9000  
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19.Assets Generated 

(i) Equipment/ Vehicles/ Research Facilities 

S. No. Name of the Equipment with 

Manufacturers Name, Model 

and Sr. No. 

Year of 

Purchase 

Quantity 

(Nos.) 

Total cost 

(`) 

Responsible 

Partner 

1 Halogen Moisture Analyzer    

Make: Citizen Germany 

Model: MB 200C   

2010 

 

1 1,38,938 

 

SKUAST-K 

2 Micro wave oven  .Model :LG 

Digital Automatic micom panel 

with gril. 20 litre                                                                                

2010 1 6,187 SKUAST-K 

3 Video Camera along with 

accessories.Model DCR-

DVD650.Make Sony 

2010 1 19,350 SKUAST-K 

4 Vacuum Dryer.Make: CPK 

ENGINEERING 

2010 1 8,37,000 SKUAST-K 

5 Vacuum packing unit.Make:-   

Instack Pack 

2010 1 1,44,563 SKUAST-K 

6 Solar Dryer   Make: ATR Solar 2010 3 54,000 SKUAST-K 

7 Hot Air Dryer   Make:ATR Solar 2010 3 49,500 SKUAST-K 

8 Mobile Phone  Make : Nokia   

Model 3600 

2010 1 10,519 SKUAST-K 

9 Lyophilizer    Make: Pisces      

Model: LYO 4-floor standing 

2010 1 6,52,500 SKUAST-K 

10 Refrigerator  LG make 360 Ltr 

CFC free 

2010 1 30,375 SKUAST-K 

11 Grading and Inspection Table    

Make: AGROSAW 

2010 1 58,500 SKUAST-K 

12 Air Conditioner  Make; LG  

Model: LSA 18S WABHI               

2010 1 41,512 SKUAST-K 

13 Digital Electronic Balance    

Model:CX-165 

2010 1 1,28,250 SKUAST-K 



 

 

104 

 

14 Temperature and Humidity 

Control Cabinet    .Model 

CHM-16S(GMP).  Make: REMI  

2010 1 2,58,750 SKUAST-K 

15 High temperature oven  High 

Temperature upto 450 deg 

C"ROBUST   Model BI-279     

Make: Bells India 

2010 1 76,162 SKUAST-K 

16 Tablet Making Machine  

Model BI-399  Make: Bells 

India 

2010 1 47,250 SKUAST-K 

17 New Holland (55-H.P) Tractor 2010 1 5,29,000 SKUAST-K 

18 Lap Top Make HCLComputer 

Notebook  Intel Core 2 Duo 

Configuration with P8700 

chipset 

2010 1 53,539 SKUAST-K 

19 Computer/ Printer/UPS/HCL 

INFINITE SERIES WITH Intel V 

Pro Configeration 

2010 1 39,696 SKUAST-K 

20 HP CLJ.Laser Printer CP 1515 

C.A NON I.B.P Resolution in 

dpi:colour 600x600 . 

2010 1 20,766 SKUAST-K 

21 ONLINE UPS with isolation 

transformer suitable for single 

phase AC input and Single 

phase AC output . 

2010 1 39,262 SKUAST-K 

22 Digital copier with printer  

KONICA MINOLTA A BIZ HUB 

211 

2010 1 1,01,920 SKUAST-K 

23 Generator  Mahindra Powerol 2010 1 2,92,037 SKUAST-K 

24 De-Humidification Dryer         

Model:K1-254(A) 

2010 1 1,05,468 SKUAST-K 

25 HPLC Dionex Quarternary 

Analytical Pump LPG-3400 SD 

2010 1 21,50,000 SKUAST-K 

26 Shimadzu HPLC 2012 1 25,00000 IIIM, Jammu 
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27 Solvent Extractor-Buchi India 2012 1 9,000000 IIIM 

28 PH Meter Innova 2012 1 1000000 IIIM 

(ii)Works 

S. No. Particulars of the Work,  

Name and Address of Agency 

Awarded the Work 

Year of Work 

Done 

Quantity 

(Nos.) 

Total 

Cost 

(Rs in 

Lacs`) 

Responsible Partner 

 

 

 

 

1 

 

 

 

2 

 

 

Pack House with Cool 

Chamber/with 

providing/Installation of Bore 

well with  

 

M/S Javeed Ahmad Teeli 

S/O Ghulam Qadir Teeli 

R/O Gogwara Srinagar 

 

M/S/Abdul Hamid Dar 

S/O Ab Rahman Dar 

R/O Chrehmashai Srinagar 

2012 1 25.00 SKUAST-K 

 

(i) Revenue Generated 

(Details may be given on revenue generated in the sub-project viz., sale of seeds, farm produce, 

products, patents, commercialization, training, etc.) 

S. No. Source of Revenue Year Total amount 

(Rs`) 

Responsible Partner 

 Sale of Tender Document 2009-2010 9000 SKUAST-K 

 Sale of Farm produce 2010-2014 142752 SKUAST-K 

 Interest Incurred 2009-2014 90268 SKUAST-K 

 Total  2,42,020   

20. Awards and Recognitions 

S. No. Name, 

Designation, 

Address of 

the Person 

Award/ Recognition 

(with Date) 

Institution/ Society Facilitating (Name 

& Address) 

Responsible 

Partner 
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 International    

1 F.A.Nehvi 

Professor 

SKUAST-K 

CPI 

Best Paper Award 

(Greece,2009) 

 F.A.Nehvi was awarded the best 

poster presentation” Effect of 

Radiation and Chemical Mutagen on 

Variability in Saffron (Crocus sativus L) 

by Aristotle University Greece in the 

3rd International Symposium on 

saffron held at Krokos, Kozani, Greece, 

20th-23rd May, 2009. 

SKUAST-K 

2 F.A.Nehvi 

Professor 

SKUAST-K 

CPI 

Certificate of 

Appreciation 

(Greece,2009) 

 

F.A. Nehvi was awarded certificate of 

appreciation for support rendered to 

the success of the workshop entitled 

“Agricultural Traditional Practices and 

Innovations for Members & 

Cooperative and Participants” by 

Aristotle University Greece held  at 

Krokos Kozani Greece on 23rd May, 

2009. 

SKUAST-K 

3 F.A.Nehvi 

Professor 

SKUAST-K 

CPI 

Certificate for Saffron 

Heritage System of 

Kashmir (Beijing, China 

2011) 

International Forum on Globally 

Important Agricultural Heritage 

Systems (GIAHS) FAO Roam awarded 

certificate to Firdos Ahamd Nehvi for 

recognition of Saffron Heritage System 

of Kashmir as Globally Important 

Agricultural Heritage Systems at 

Beijing, China on 11th June, 2011. 

SKUAST-K 

4 F.A.Nehvi 

Professor 

SKUAST-K 

CPI 

ISHS  Medal 2012 The International Society for 

Horticulture Science (Belgium) 

awarded ISHS Medal to Dr F.A.Nehvi in 

recognition of Meritorious Services to 

the Society as Convener of the 4th 

International Symposium on Saffron 

Biology and Technology India,2012. 

SKUAST-K 

 National    

1 F.A.Nehvi 

Professor 

SKUAST-K 

CPI 

Jewel of India Award 

(2009) 

 

Indian Solidarity Council (ISC)New 

Delhi presented Jewel of India award 

to Firdos Ahmad Nehvi for outstanding 

achievements in chosen field of 

SKUAST-K 
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activity in 0n 13th,June,2009 

2 F.A.Nehvi 

Professor 

SKUAST-K 

CPI 

Eminent Citizen of 

India Award (2009) 

 

International Institute of Education & 

Management New Delhi presented 

Eminent Citizen of India Award(2009) 

to Firdos Ahmad Nehvi on 

27th,July,2009 for outstanding 

achievements 

SKUAST-K 

3 F.A.Nehvi 

Professor 

SKUAST-K 

CPI 

Achievers Award 2010 

 

Society for the Advancement of 

Human and Nature, Dr YS Parmar, 

University of Horticulture & Forestry 

Nauni, Solan Himachal Pradesh 

presented Achievers Award 2010 to 

Firdos Ahamad Nehvi for his 

contribution in the field of Agriculture 

on 19th June, 2011.  

SKUAST-K 

 

20.Steps Undertaken for Post NAIP Sustainability  

For sustainability of saffron farming system a project on Integrated Development of Saffron was 

conceived by Lead Centre SKUAST-K with components of rejuvenation of senile saffron fields 

over an area of 3715 hectares in traditional saffron districts of J&K ,soil health management, 

strengthening  of sprinkler irrigation system through setting up of 125 deep bore wells, 

establishment of public sector corm nurseries, saffron mechanization and infrastructure 

development The proposed project submitted by SKUAST-Kashmir to Agriculture Production 

Department J&K was sanctioned by Ministry of Agriculture, Govt of India with financial 

assistance to the tune of Rs 411 crores in August 2010 including 75% assistance in adoption of 

NAIP production technologies, 50% subsidy/unit ( maximum to the tune of Rs 50,000) for 

purchase of  NAIP recommended weeders, 100% assistance for creation of deep bore wells , 

50% assistance for establishment of sprinker irrigation system and Rs 30000/unit for 

establishment of vermicompost units. 

 

National saffron Mission is under implementation and till date NAIP production technologies 

have been adopted over 1854 hectares and remaining traditional saffron area is projected to be 

brought under NAIP technologies during 2014-15 and 2015-16.76 deep bore wells, 618 

vermicompost units and 71 weeders have been established/purchased by saffron farmers making 

saffron farming system sustainable in terms of reduction of drudgery ,availability of 

vermicompost and water at critical stages of crop growth. NAIP nursery management system has 

been adopted by Agriculture Production department J&K and saffron farmers as 950 public and 
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private sector  nurseries have been established and thus will ensure availability of quality corms 

at cheaper rates. 

 

Pack House established by Lead Centre SKUAST-K at Saffron Research Station has been put 

under the services of saffron farmers from 2014 to ensure controlled stigma separation, drying 

and packaging of saffron for quality promotion against nominal charges of processing and 

packaging. The Pack House after completion of project will be operational on the sustainability 

fund created from the processing charges to be collected from visisting saffron farmers. 

 

NAIP Pack House Model is being replicated by National Horticulture Board in the form of 

Saffron Spice Park being established by CPWD with modern facilities for stigma separation, 

drying and packaging. The park will have a processing capacity of  30 M.T of fresh saffron 

flowers and thus will give sustainability to the NAIP post harvest system. 

Marketing system will become more sustainable as 3 NAIP societies have been linked with the 

saffron spice park and shall be the responsible partners for supply and sale of branded product 

from e-trading centre of spice park. 

Saffron farmers/processors shall be imparted trainings on emerging issues with support from 

National Mission. 
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I) Possible Future Line of Work  

• NAIP technologies under adoption by saffron farmers will ensure availability of surplus corms, 

therefore research  priorities have to be shifted from  low density to new concepts of agronomic 

manipulation for high density saffron plantation using micro and macro nutrients from chemical 

and organic sources , efficient water use strategy based on  soil physical condition management 

systems and  environmental safe guards . 

• Post harvest technologies based on high density plantation need to be refined and validated with 

new research approaches for by-product utilization, value addition and improvement in shelf life. 

 

• For horizontal expansion of saffron in non traditional areas of J&K the production and post 

harvest technologies need to be refined and validated with tissue culture protocol upscaled for 

commercial corm production of elite saffron lines available with SKUAST-Kashmir. 

 

II) Personnel 

 From – To (DD/MM/YYYY) 

Research Management (CL)  

1. Prof Anwar Alam 

Ex Vice Chancellor SKAUST-K 

Feb 2008 to August,2010 

2. Prof Tej Partap  

Vice Chancellor SKUAST-Kashmir 

August,2010-March 2014 

3. Dr A.R.Trag \ 

              Ex Director Research SKAUST-K 

Feb, 2009 to Nov 2010 

4. Dr Shafiq A.Wani  

Director Resaerch SKUAST-K 

Nov 2010- March,2014 

Scientific (CPI, CCPI, others)  

1     Dr F.A.Nehvi 

       Professor  SKUAST-K  CPI 

Feb 2009-March 2014 

2    Dr.J.K.Dhar 

       Scientist-F  IIIM Jammu---CCPI 

Feb 2009-December 2014 

2    Dr M.A.Mir 

      Professor P.H.T SKUAST-K 

Feb 2009-March 2014 

3  Dr M.I.Maqhdoomi   

Sr Scientist Plant Breeding SKUAST-K 

 

Feb 2009-June 2011 

4   Dr.B.A.Allai  Feb 2009-March 2014 
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Sr Scientist Agronomy SKUAST-K 

5 Dr S.A.Dar  

Sr Scientist Plant Breeding SKUAST-K 

Feb 2009-June 2011 

6 Dr F.A.Peer  

Sr Scientist Agronomy SKUAST-K 

Feb 2009-June 2011 

7 Dr Abu Manzar  

Sr Scientist Entomology SKUAST-K 

Feb 2009-March 2014 

8 Dr Aijaz Ahmad Lone 

Jr Scientist Plant Breeding SKUAST-K 

Feb 2009-June 2011 

9 Dr Sabiya Bashir Jr Scientist 

Plant Pathology SKUAST-K 

Feb 2009-March 2014 

10 Dr Mohd Anwar 

11 Jr Scientist Plant Breeding 

Feb 2009-June 2010 

12 Dr Gowhar Ali  

Jr Scientist Plant Breeding SKUAST-K 

June2010 –March 2014 

13 Dr Sabina Naseer  

Jr Scientist Plant Breeding SKUAST-K 

June2010 –March 2014 

14 Dr Shaheena Nago  

Jr Scientist Plant Breeding SKUAST-K 

June2010 –March 2014 

15 Er Mudasir Ali 

 Jr Scientist Agri Engineering SKUAST-K 

June2010 –March 2014 

Technical (CPI, CCPI, others)  

16 Rafiq Ahmad Sheikh 

FCLA SKUAST-K 

Feb 2009-June 2011 

17 G.N.Yatoo 

FCLA SKUAST-K 

Feb 2009-June 2011 

18 Mohd Amin Ahangar 

FCLA SKUAST-K hangar 

Feb 2009-June 2011 

19 Mohd Amin 

20 FCLA SKUAST-K 

Feb 2009-June 2010 

21 Niyaz Ahamd Dra 

STA SKUAST-K 

June2010 –March 2014 

22 Jala-ud-din Sheikh 

FCLA SKUAST-K 

June2010 –March 2014 

23 Ghulam Hassan 

FCLA SKUAST-K 

June2010 –March 2014 

24 Abdul Qayoom Dar 

25 Accountant 

Feb 2009-March 2014 

Contractual (CPI, CCPI, others)  

1   Dr Asif Iqbal  SRF Feb 2009- December 2012 
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         SRF NAIP SKAUAST-K 

3 Dr Sheikh Sameer  

      SRF NAIP SKAUAST-K 

Feb 2009-March 2013 

4 Mr  Aijaz Ahmad 

      SRF NAIP SKAUAST-K 

Feb 2009-Sept 2013 

5 Mrs Salwee Yasmin 

6 Technical Associate Saffron Mission 

March 2009-March 2014 

7 Miss Eshita Sharma 

     SRF NAIP IIIM JAMMU 

2010- 2013 

 

 

III) Governance, Management, Implementation and Coordination 

A. Composition of the various committees (CIC, CAC, CMU, etc.) 

S. No. Committee Name Chairman 

(From-To) 

Members 

(From-To) 

1. CIC Prof Anwar Alam 

Vice Chancellor SKUAST-K 

Feb 2009-August 2010 

  Prof Tej Partap 

Vice Chancellor SKUAST-K 

August 2010-March 2014 

2. CAC Mr Kuku Wazir 

Ex Director Horticulture 

J&K Govt 

Feb 2009- March 2014 

3. CMU Dr.A.R.Trag 

Ex Director Research 

SKUAST-K 

Feb 2009-Novt 2010 

  Dr Shafiq A.Wani 

Director Research 

SKUAST-K 

Novt 2010-March 2014 

 

B. Ist of Meetings organized (CIC, CAC, CMU, etc.) 

S. No. Details of the meeting  Date Place & Address (Where meeting 

was organized) 

1. CIC    

 Ist CIC Meeting at Shalimar 15-3-2009 Main Campus Shalimar Kashmir 

 2nd CIC Meeting at Shalimar 19-03-2010 Main Campus Shalimar Kashmir 

 3rd CIC meeting at IIIM,Jammu 31-01-2011 IIIM,Talab Tillo Jammu 
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 4th CIC Meeting at SKUAST-K 10-10-2011 Main Campus Shalimar Kashmir 

    

 Review Meet with Director NAIP 16-10-2012 SRS PAMPORE & Main Campus 

Shalimar Kashmir 

 Review Meet with Director 

Extension SKUAST-K 

17-11-2012 Main Campus Shalimar Kashmir 

 5th CIC meeting 16-01-2014 Main Campus Shalimar Kashmir 

2. CAC   

 Ist CAC Meeting at Shalimar 16-03-2009 Main Campus Shalimar Kashmir 

 2nd CAC Meeting at Shalimar 20-03-2010 Main Campus Shalimar Kashmir 

 3rd CAC meeting at IIIM,Jammu 31-01-2011 IIIM,Talab Tillo Jammu 

 4th CAC Meeting at SKUAST-K 10-10-2011 Main Campus Shalimar Kashmir 

 4th CAC Meeting at SKUAST- 16-01-2014 Main Campus Shalimar Kashmir 

3. CMU   

 Ist CMU Meeting at Shalimar 15-3-2009 Main Campus Shalimar Kashmir 

 2nd CMU Meeting at Shalimar 19-03-2010 Main Campus Shalimar Kashmir 

 3rd CMU meeting at IIIM,Jammu 31-01-2011 IIIM,Talab Tillo Jammu 

 4th CMC Meeting at SKUAST-K 10-10-2011 Main Campus Shalimar Kashmir 

 5th CMC Meeting at SKUAST-k 16-01-2014 Main Campus Shalimar Kashmir 
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Part-III: Budget and its Utilization (SKUAST-Kashmir) 

STATEMENT OF EXPENDITURE (Final) 

(Period from February -2009 to March-2014) 

               (Date of start)                 (Date of completion) 

Sanction Letter No.  :No.1 (5)/2007-NAIP Date.Nov-5,2012 

Total Sub-project Cost: 254.57110 Lacs 

Date of Commencement of Sub-project: 16th February,2009 

Duration: From February-2009 to March-2014 

Funds Received in each year(Rs in Lacs) 

I Year     Rs.178.9 

II Year      Rs.22.74411 

III Year      Rs.11.30 

IV Year      Rs.12.7 

V Year       Rs.18.88 

Bank interest/Income Generated                    Rs.2.46 

Total amount received:    Rs. 246.93 

Total expenditure:     Rs. 212.096 

Amount Refunded:     Rs.33.42 

Total Payment:     Rs.245.516 

Balance as on date:     Rs.1.414 

Expenditure Head-wise : _________________ 

 
Sanctioned HeadsSanctioned HeadsSanctioned HeadsSanctioned Heads    Funds Funds Funds Funds 

Allocated Allocated Allocated Allocated 

(*)(*)(*)(*)    

Funds  RealsedFunds  RealsedFunds  RealsedFunds  Realsed    Total Total Total Total 

RealsesRealsesRealsesRealses    
ExpenditurExpenditurExpenditurExpenditure Incurrede Incurrede Incurrede Incurred    Total Total Total Total 

ExpenditExpenditExpenditExpendit

ureureureure    

Balance Balance Balance Balance 

as on dateas on dateas on dateas on date    

RequiRequiRequiRequi

remeremeremereme

nt of nt of nt of nt of 

additiadditiadditiadditi

onal onal onal onal 

fundsfundsfundsfunds    

RemaksRemaksRemaksRemaks    

A. Recurring 

Contingencies   

Ist 

year   

2n

d 

ye

ar   

3rd 

yea

r   

4th 

yea

r   

5th 

year     

Ist 

year   
2nd 

year   3rd year   

4th 

year   5th year           

(1) TA 7.47061 1.75 

0.8

05 0.5 0.6 1.18 4.835 

1.1706 

 

1.1491

5 0.8009 

0.160

76 1.0588 4.34018 0.49482 0 

Out of total 

savings of 

Rs.32.3822.

plu income 

generated 

of Rs.2.46  

.Rs.33.43 

lacs stands 

already 

refunded to 

funding 

agency 

leaving 

thereby 

balance of 

Rs,1.41 lacs 

as 

unutilised 

balance 

(2) Workshops 2.80006 1.00 0.5 0.6 

0.3

3 0.5 2.93 

0.5081 

 0.5648 0.2272 

0.603

5 0.3181 2.22166 0.70834 0 

(3) Contractual 

Services / RA / SRF 33.5198 9.41 

5.8

09 2.9 

3.5

7 1.5 23.189 

5.6023 

 6.1988 6.111 4.104 1.08 23.0958 0.09346 0 

(4) Operational  

Costs  109.35 

46.9

5 

12.

9 

4.7

75 

7.2

04 14.5 86.329 

44.962 

 12.883 6.615 

7.141

4 14.59 86.19144 0.13796 0 

Sub-Total of A (1-4) 153.141 

59.1

1 

20.

01 

8.7

75 

11.

7 

17.6

8 117.28 

52.243 

 20.796 13.75 12.01 17.05 115.8491 1.43458 0 

B. HRD 

Component                             0 

(5) International 

Training 0.26992 2.00         2.00 

1.7845 

 0 0 0 0 1.78454 0.21546 0 

(6) National 

Training  2.48454 1.5 

1.2

5 

0.3

75 

0.2

5 0.2 3.575 

0.1499 

 0.12 0 0 0 0.26992 3.30508 0 

(6) Consultancy 0 0         0 0 0 0 0 0 0 0 0 

Sub-Total of B (5-6) 2.75446 3.50 

1.2

5 

0.3

75 

0.2

5 0.2 5.58 

1.9345 

 0.12 0 0 0 2.05446 3.52054 0 

C. Non-Recurring                 0   0 0 0 0 0 

(7) Equipment  58.4276 86.4 0       86.4 

59.228 

 0   0 0 59.2276 27.1724 0 

(8) Furniture  0.9727 1.00 0       1.00 

0.9727 

0   0 0 0.9727 0.0273 0 



 

 

114 

 

 

Works (new 

renovation) 25.00 

25.0

0 0       25.00 0 15.00 10 0 0 25 0 0 

Books 0.5545 0.3 0.2 0.2     0.7 

0.1808 

 0.1737 0.2 0 0 0.5545 0.1455 0 

Sub-Total of C (7-

10) 84.9548 

112.

7 0       112.7 

60.381 

 15.174 10.2 0 0 85.7548 26.9452 0 

Total (A+B+C) 240.85 

175.

3 0.2 0.2     175.71 

114.56 

 36.09 23.95 0 0 174.5986 1.11144 0 

D. Institutional 

Charges 13.7213 3.54 

1.2

8 

1.9

5 

0.7

5 1.00 8.52 2.75 2.4279 1.95 0.479 0.784 8.39102 0.12898 0 

Grand Total ( 

A+B+C+D) 254.571 

178.

9 

22.

74 

11.

3 

12.

7 

18.8

8 244.479 

117.31 

 38.518 25.95 

12.48

9 17.83 212.0965 32.3822 0 
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Annexure  

Saffron Value Chain Past and Present 

i. Status Before Project 

 

• Saffron value chain clearly signaled that saffron industry of Kashmir was running at a 

loss with a deficit of 30%. Earlier saffron cultivation was done without following any 

management practices resulting in an inadequate plant population leading to low saffron 

& corm productivity. The yearly practice of growing saffron without nutrient 

supplementation drastically reduced the soil fertility which in turn decreased the size and 

vigour of the corms, directly affecting the crop stand and flowering potential of plants.  

• Corm rot was a major biotic stress together with infestation with plant parasitic 

nematodes, namely Helicotylenchus sp; Tylenchorynchus sp; Pratylenchus sp; Xiphinema 

sp etc. as well as free living mites and thrips with no systematic control measures  being 

adopted by the farmers. Rodents and field rats made the situation worst. 

• Saffron was cultivated for economic product without any concept of regular nurseries. 

Non-availability of seed corms for new plantation in sufficient quantities was another 

major impediment in improving productivity due to longer planting cycles (more than 15 

years), very low rate of multiplication of corms into daughter corms and the time taken 

by the latter to attain required size for planting. 
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(4)
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/Exporters

(5)

Saffron Growers 
of Kashmir
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• Kashmir’s saffron is considered to be the best all over the world due to its intrinsic 

quality characters, primarily strong colour and flavor owing to high crocin and safranal 

content giving it a dark maroon-purple hue, suggesting its strong flavor, aroma and 

colouring effect. However, the product available in the market generally does not confirm 

to the above norms, mainly due to poor harvest handling practices being followed by the 

farmers in the State and lack of proper infrastructural facilities, resulting in sharp 

degeneration in the sensitive quality characteristics. Involvement of family labour in the 

post harvest handling of saffron without any scientific know how results in loss of saffron 

recovery and poor quality. Delayed flower picking, stigma separation & traditional sun 

drying practiced in Kashmir was primarily responsible for poor saffron quality and 

saffron recovery. Dried saffron is vulnerable to moisture ingress, light and air and once 

exposed to these conditions; hydrolysis of crocin into crocetin sets in, thus reducing the 

colouring power. Packaging of dried product is normally done in poly bags and stored 

under room temperature by a majority of the farmers. This packing (which can be 

between 1 to 6 months and sometime even a year) after drying & packing is retained till 

the product is sold to the wholesale traders. 

 

• Saffron marketing in the State and the country as a whole was highly unorganized as it 

was largely in the hands of private brokers, with a long chain of middlemen linking the 

grower to the consumer. The main marketing channels were brokers (called ‘Dalals’), 

local traders, agents, and companies. Since the broker was the mainstay of the marketing 

channels, there was rampant exploitation of farmers mainly due to the latter’s ignorance 

about the prevailing price in the major trading centers. Ensuring that the farmers receive 

an optimum share of the market price will be critical to any strategy to be evolved for 

improving saffron production and productivity in the State, as this enables the farmers to 

make the required investment in adoption of improved technologies together with the 

production of good quality products. Adulteration in Kashmir saffron is rampant and a 

most serious malpractice, making it a major constraint in reviving saffron cultivation. 

Spurious saffron is available in the open market and sold as genuine stuff to ignorant 

tourists and pilgrims visiting the State year after year.  

ii. Status after Project  

• Under the changing scenario of increasing demand and prevailing market returns, the role 

of saffron is becoming critical and it will help to achieve a good foreign exchange for the 

state. However, in “production to consumption system” (PCS), the value is added and 

assured only when supply of the product (saffron) is consistent so as to be processed into 

convenient, cost competitive products. The concept of supply-chain management 

continues through crop production, harvesting, storage, processing and marketing. There 

must be sufficient value-addition during the process and share profits with all the 

participants. The development of adequate supply chains from producers to processors 

will allow profitable production of new products. 

• The best resource available to correct the present Production to Consumption Value 

Chain vests on i)refinement, validation and popularization of cultural management 

practices ii) Development of commercial corm production by developing nurseries iii) 

Refinement of post harvest technologies using quick stigma separation iv) development 

of Protocol on quality standards (grades, sorting, packaging), v)creation of societies and 

vi)imparting training to all those involved in saffron trade directly or indirectly. The 

interventions are expected to increase productivity from 2.5 kg/ha to about 6.37 kg/ha 
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with an increase in saffron recovery from 22g to 37.5 g with quality promotion by 

reducing drying period (53h to 4h) with an increase in farm income with a B:C ratio of 

3.99:1, availability of sufficient corms for higher economic gains ensuring skilled man 

power and assured sale of quality product for consumer safety. 

• Horizontal expansion of improved cultivation practices , horizontal expansion of private 

nurseries to produce sufficient corms, continuing use of improved post harvest 

technologies, continuing the linkages developed among farmers,  processors and markets 

will ensure sustainability of the saffron value chain 

Saffron Value Chain

Sustainability

Horizontal 

expansion of private 

nurseries to 

produce

sufficient corms

Horizontal 

expansion of 

Improved 

cultivation 

Practices

Continuing use of 

improved post 

harvest 

technologies

Protocols 

developed for 

quality standards 

to continue

Continuing the

linkages developed

among farmers,

processors and

markets

Continuing 

training of saffron 

growers

Impact i. Availability of 

sufficient corms for 

higher economic gains

i.Increase in farm 

income with a B:C 

ratio of 3.99:1

i.Export/ Trade 

promotion

ii. Increase in farm 

income

i.Consumer safety 

ii.Better quality 

saffron

i. Assured market

ii. Better returns
i. Increase in 

productivity

ii. Increase in

farm income 

Outcome i. 187 t of corms 

sufficient to 

rejuvenate 375 ha was 

produced by 250 

private nurseries

i. Productivity from 

2.5 kg to 5 kg/ ha

ii.Increase in 

production from 6.5 

t to 28.0 t

i.Saffron recovery 

enhanced from 22 to 

30 g per kg fresh 

flowers

i.Improvement in 

crocin from 8% to 

15% by reducing 

dry period (53h to 

4h)

i. Sale of finished 

products

i. 1732 Saffron 

growers trained

Interventions i. Development of 

commercial corm 

production by 

developing nurseries

i. Refinement of 

cultivation practices

ii. Participatory 

approach

iii. Improvement in 

input delivery 

system

i. Refinement of 

post harvest 

technologies using 

quick stigma 

separation

ii. Reducing drying 

period

i.Protocol on quality 

standards (grades, 

sorting, packaging) 

developed

i. Society of 250 

registered growers 

established and 

linked with 

exporters/ retailers

i.Trainings

imparted to saffron 

growers

Reasons i.Unsorted corms

ii. Improper planting 

density

i.Traditional

agronomic practices 

account for longer 

planting cycles (>15 

years)

Poor post harvest 

practices like 

i. Picking of aged 

saffron flowers 

ii.Stigma separation, 

iii. Sun drying 

i.Quality standards 

(grading, sorting, 

packaging, storage)

i.Unorganized

marketing

i.Lack of awareness 

and training

Issues i.Insufficient planting 

material (corms)

i.Low productivity

ii. Low production

i. Poor recovery of 

saffron 

i.Poor quality

ii. Adulteration

i.Poor market access 

ii. Poor price of 

produce

i.Lack of human 

resource 

development
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Annexure-1 

Saffron Scenario at Global Level 

Country Area (ha) Production (MT) Yield(kg/ha) 

Iran 47000         238.00 5.06 

India 3785 11.50        3.0 

GREECE 1,000 4.30 4.30 

AZERBAIJAN 675 3.70  5.48 

SPAIN 600 5.70 7.84 

AFGHANISTAN 600 3.00 5.00 

MOROCCO 500 1.00  2.00 

TURKEY 100 0.40 4.00 

ITALY 29.4 0.24  6.16 

TOTAL 54,289.40 267.34 4.74  

 

Annexure-2 

Export of Saffron from India 

 

Year 
Quantity 

MT 

Value 

(Rs. in Lakh) 

2005-06 6.08 201.16 

2006-07 7.18 389.10 

2007-08 2.03 164.38 

2008-09(E) 4.06 372.78 

2009-10(E) 1.59 342.71 

       (Source: Spice Board of India) 
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Annexure-3 

 

Import of Saffron into India 

 

Year 
Quantity 

(MT) 

Value 

(Rs. in Lakh) 

2006-07 3.3 664.8 

2007-08 2.3 1254.9 

2008-09(E) 0.4 377.2 

2009-10(E) 0.3 480 

 (Source: Spice Board of India)                                                                                               

 

Annexure-4 

Average Domestic Price of Saffron in India 

 

Year Avg. Price 

(Rs. in Lakh/kg) 

2005-06 0.298 

2006-07 0.438 

2007-08 1.123 

2008-09 1.891 

2009-10 2.701 

2010-11 1.745 

(Avg over 2 months April/May 

(Source: Spice Board of India) 
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Annexure-5 

Annexure Cost Analysis of saffron Saffron Under NAIP /Traditional Production System   -over 4 Years Planting Cycle 

In put Variable IN PUT COST (Rs) 

NAIP Production System 

Total 

 

IN PUT COST (Rs) 

Traditional Production System 

Total 

Ist Year 2nd Year 3rd Year 4th Year Ist Year 2nd Year 3rd Year 4th Year 

Corms 5,40,000 -  - 5,40,000 4,05000 -  - 4,05000 

Energy  10000 5000 5000 5000 25000 20,000 5000 5000 5000 35, 000 

Nutrients/Protectants           

Urea @Rs 600/q 840 840 840 840 3360 -- -- -- -- -- 

DAP @ Rs 1100/q 1540 1540 1540 1540 6160 -- -- -- -- -- 

MOP@rs 600/q 510 510 510 510 2040 -- -- -- -- -- 

Vermicompost @Rs 

1000/q 

5000 5000 5000 5000 20,000 -- -- -- -- -- 

Pesticides/Protectants 5000 5000 5000 5000 20,000 -- -- -- -- -- 

Farm Yard Manure@Rs 30000 30000 30000 30000 1,20,000 -- -- -- -- -- 
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3000/Ton 

Total Nutrients 42890 42890 42890 42890 1,71,560 -- -- -- -- -- 

Labours  @Rs 

110/labour day 

10,500 46,500 57,000 78,000 1,92,000 6600 12600 27000 38800 85000 

Total 603390 94390 104890 125890 928560 4,31,600 17,600 32,000 43,800 525000 


