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1

'khrks".k ckxokuh esa 'khrks".k ckxokuh okys {ks=ksa esa Qlyksa
dk mRiknu ,oa mRikndrk c<+kus ds fy;s vuqokf'kad lq/kkj]
mRiknu] laj{k.k ,oa iPN rqM+ko izca/ku dk vuqla/kku dk;Z
eq[; ifjlj] Jhuxj ,oa {ks=h; vuqla/kku dsUnz] eqDrs'oj esa
fd;k x;k gSA

Qly lq/kkj ,oa tSo izkS|ksfxdh

ubZ fodflr v[kjksV ,oa [kqckuh dh fdLeksa dk ikS/k
mRiknu djds ns'k ds fofHkUu 'khrks".k {ks=ksa esa izlkj ds }kjk
forj.k dj mudk vuqdwyu'khyrk ,oa O;kolk;hdj.k fd;k
tk jgk gSA lfCt;ksa esa iztuu o ewY;kadu djds ,d tuunzO;
I;kt dk] nks iztuu ykbu fepZ dk] nks Dyksu yglqu rFkk dsy
ds nks p;u fodflr fd;k x;k gS] ftldk eqY;kadu ns'k ds
fofHkUu {ks=ksa esa vf[ky Hkkjrh; lefUod vuqla/kku ifj;kstuk
'kkdHkkth ds }kjk fd;k tk jgk gSA

iz{ks= thu cSad esa 'khrks".k ckxokuh Qlyksa ds 1976 tuu
nzO; oa'kØeksa dk ladyu dj vuqj{k.k fd;k x;k gSA lsc esa
225 ns'kh ,oa fons'kh fdLeksa dk ladyu LFkkfir djds fofHkUu
xq.kkRed eqY;kadu fd;k tk jgk gSA LFkkuh; fdLesa vEczh]
dslsjh] pewjk] lgkjuiwjh vkSj jtdokjh dks bdV~Bk djds
mldk loaèkZu ns'kh ,oa Dyksuy ewyòUr ij fd;k tk jgk gSA
izwul VksesUVkslk dk ewyòUr [kjhndj mldk lao/kZu fd;k tk
jgk gSA vxsrh fdLesa eksfyl Msfyfl;l] osLVk csyk vkSj vUuk
ds lkFk LdkbZ ykbu] lqizhe] lej jsM vkSj jsM Lij vPNk ik;k
x;k gSA

v[kjksV esa dqy 402 ns'kh ,oa fons'kh fu;kZr xq.koÙkk;qDr
fdLeksa dks ladfyr dj vuqj{k.k fd;k x;k gSA blesa ls 90
tuunzO; esa Qwy ,oa Qy vk;k ftldk uV ,oa fxjh dk otu
7-67 ls 27-93 xke vkSj 4-22 ls 14-60 xzke ik;k x;kA dqN
mÙke tuu nzO;ksa dk lao/kZu dj ewY;kadu ,oa forj.k fd;k
tk jgk gSA

cknke esa 30 ns'kh ,oa fons'kh tuunzO;ksa dks iz{ks= thu cSad
esa LFkkfir fd;k x;k gSA mlesa ls T;knk uV dk mRiknu
2-9 Vu izfr gSDVs;j izu;kt fdLe esa ik;k x;k gS rFkk fxjh
dk vuqikr 50&60 izfr'kr rd gSA

dk;Zdkjh lkjkaa’k

[kqckuh ds 49 ns'kh ,oa fons'kh tuunzO; dk ladyu fd;s
x;s gSaA ftlesa ls vf/kdrj ladyu vfèkd mit rFkk dqy
Bksl ?kqyu'khy ¼Vh-,l-,l-½ ds lkFk vk'kktud ik;s x;s gSaA
p;fur fdLe lh-vkbZ-Vh-,p- [kqckuh&24 iztkfr mPpre
Vh-,l-,l- ds lkFk lcls ehBh ik;h x;h gSA

psjh esa 34 ns'kh ,oa fons'kh p;u dks iz{ks= thu cSad esa
LFkkfir fd;s x;s gSaA ftlesa lh-vkbZ-Vh-,p-&psjh&05]
lh-vkbZ-Vh-,p-&psjh&01] vkSj chxkjhÅ usiksfy;u vk'kktud
ik;s x;s gSa rFkk bldk Dyksuy ,oa chtw ewy òUrksa ij
lao/kZu fd;k tk jgk gSA

iz{ks= thu cSad esa vkM+w dh 28 iztkfr;ka rFkk usDVfju dh
nks iztkfr;ka LFkkfir dh x;h gSa rFkk bld iq"iu] mit]
xq.koÙkk ,oa vU; xq.kksa ds fy;s eqY;kadu fd;k tk jgk gSA
iztkfr;ksa ds HkkSfrdh; o jlk;fud rFkk xq.koÙkk eqY;kadu ds
vk/kkj ij QSuVsfl;k usDVfju rFkk ØsLV gsosu] jsM Xyksc]
,ycVkZ] tqykbZ ,ycVkZ] ¶ysfel C;wVh] lh-vkbZ-Vh-,p- vkMw&1
,oa fueyk vk'kktud ik;s x;s gSaA

iz{ks= thu cSad esa vkywcq[kkjk ds 25] uk'kikrh ds 37]
vukj ds 16 rFkk vU; xkS.k Qyksa ds ns'kh rFkk fons'kh izk:i
LFkkfir fd;s x;s gSaA blesa ls vkywcq[kkjk dh nks iztfr;ka rFkk
vukj dh rhu iztkfr;ka cgqr vk'kktud ik;h x;h gSa vkSj
bldk lao/kZu fd;k tk jgk gSA

dhoh Qy esa 5 fons'kh iztkfr;ka ladfyr dj eqY;kadu
gsrq yxk;h x;h gSaA dhoh Qy dks d'ehj {ks= esa yksdfiz;
cukus ds fy;s Ñ"kd Hkkxhnkjh vuqla/kku dk;ZØe ds varxZr
fofHkUu izn'kZu {ks= LFkkfir fd;s x;s gSaA

vaxwj esa 8 ns'kh ,oa fons'kh fdLeksa ,oa ewyo`rksa dk iz{ks=
thu cSad esa LFkkfir djus ds fy, jk"Vªh; vaxwj vuqla/kku dsanz]
iq.ks ls ykdj yxk;k x;k gS rFkk fofHkUu òf) ekudksa ij
vkadM+s ,d= fd;s tk jgs gSaA tSrwu esa dqy 19 fons'kh iztkfr;ka
ladfyr ,oa lajf{kr dh x;h gSa rFkk bldh òf)] mit ,oa
xq.koÙkk fo'ks"krkvksa ds fy, ewY;kadu fd;k tk jgk gSA bu
iztkfr;ksa esa isUMksyhuks] dksjsVhuk] ysfluks] ÝksUVksbvks] lhizslhuks
,oa ehlsuht vPNs ik;s x;s gSaA dksjsVhuk fdLe dk izkjfEHkd
mit 910 xzke izfr ikS/kk ik;k x;k gSA



fepZ esa 256 ykbal 7 fdLesa rFkk 18 ladj dk ijh{k.k
fd;k x;k gSA ftlesa 10 ykbal] 4 fdLesa rFkk 6 ladj dk
mit ,oa jax ds vk/kkj ij fpfUgr dj lao/kZu fd;k tk jgk
gSA lfx;k fepZ ds 26 tuunzO;ksa esa ls 7 ykbu] oSxu esa 21
ykbu ls 8 tuunzO;] VekVj ds 35 tuunzO;ksa esa ls 14 fdLesa
,oa ladj dk mit rFkk xq.koÙkk ekudks ds vk/kkj ij fpfUgr
dh x;h gSA

I;kt esa 36 tuunzO;] yglqu esa 23 tuunzO;] yhd esa 2]
ysV~;wl esa 23 tuu nzO;] Likjkxl esa 2] dsy esa 85] eVj esa 36]
VekVj esa 64] xktj esa 43] cSxu esa 38] Lohl dkMZ esa 2]
pkbuht iÙkk xksHkh esa 3] czksdksyh ,oa ewyh esa 6 izR;sd] 'kyte
esa 26] [khjk esa 5] izku esa 8] czqlsYl LizkmV esa 1] iklZys esa 2
,oa lsyjh esa 2 dk ewY;kadu ,oa lao/kZu fd;k tk jgk gSA

dslj esa 32 izfof"V;ksa dks LFkkfir fd;k x;k gSA ftudh
fifLVy dh yackbZ ,oa otu esa fofo/krk ik;h x;h rFkk mÙke
DyksUl dh mit rhljs o"kZ esa 3-0 ls 4-2 fd-xzk-@gS- izkIr dh
x;h gSA

tjcsjk tuunzO;ksa esa M~;wu] jkstsyhu rFkk nkuk bysu
d'ehj {ks=ksa ds fy, rFkk tuunzO; th&7] 15] 16] 17] 18 vkSj
20 eqDrs'oj ds fy, vk'kktud ik;s x;s gSaA

ltkoVh] vkS"k/kh; ,oa lqxaf/kr ikS/kksa esa dqy 98 tuunzO;ksa
dk laxzg dj ewY;kadu ,oa laj{k.k fd;k x;k gSA ftldk
iztuu ,oa rduhd fodkl lajf{kr rFkk [kqys {ks= esa fd;k
x;k gSA

v[kjksV esa iq"iu v/;u }kjk ;g bafxr gqvk gS fd 33
tuunzO;ksa esa ls 17 izksVksxkbul rFkk 'ks"k izksVsUMªl ik;k x;k
gSA vf/kdrj tuunzO; esa uj dSVfdu vkSj eknk Qwyksa dk
f[kyuk la;ksx djrk gSA

lsc o psjh esa ijkx laxrrk dk v/;u vUr% fdLeksa esa
ladj.k djk dj fd;k x;k gSA lsc esa vkxZu Lij × xksYMsu
Msfyfl;l] flYoj Lij × xksYMsu Msfyfl;l rFkk psjh esa osu
× Mcy esa 75% ls vfèkd Qyu ntZ fd;k x;k gSA ikyhukbtj
lsc esa ijkx.k v/;;u ls ijkx ok;fofyVh] teko rFkk ijkx
V~;wc òf) xksYMsu Msysfl;l esa lcls vPNk ik;k x;k gSA

Qly fofo/khdj.k esa mPp equkQs okyh lfCt;ksa rFkk
ekbuj Qy] bykbV fdLesa tSls ysV~;wl] dsy] ikjlys] lsyjh]
pkbuht iÙkk xksHkh] izku] vkVhZpksd] Likjkxl] LohldkMZ]
czkdksyh] lksupy vkSj dsi xqt csjh dks fpfUgr dj yksdfiz;
fd;k tk jgk gSA

cM+s iSekus ij fyfy;e] LVªkosjh o psjh xq.koÙkk dh jksi.k
lkexzh ds mRiknu gsrq mÙkd lao/kZu] lq{e izoèkZu izksVksdky
dk ekudhdj.k rFkk fLVxek ds rjg lajpuk vkSj lw{edUn
dslj dk izksVksdky bu foVªks esa fd;k tk jgk gSA Mh-,u-,-
fQaxj fizafVax dk dke [kqckuh ds 24 o yglqu ds 40 tuunzO;ksa
esa vkj-,-ih-Mh ekdZj ds iz;ksx ls fd;k x;k gSA

Qly mRiknu ,oa izoèkZu

dqy 1-02 yk[k Dyksuy@chtw ewy òar rFkk 65000 dyeh
ikS/kk lsc] psjh] vkywcq[kkjk] v[kjksV] vkMw] uk'ikrh] [kqckuh
rFkk cknke dk rS;kj fd;k x;k tks jkT; ds fodkl foHkkx]
izxfr'khy fdlkuksa dks tEew ,oa d'ehj] fgekpy izns'k]
mÙkjk[kaM] v#.kkpy izns'k vkSj rfeyukMq esa forfjr fd;k
x;k gSA blds vykok 2-06 fd-xzk- ladj cht [khjk] cSxu]
f'keyk fepZ] fepZ rFkk VekVj vkSj 488 fd-xzk- czhMj cht
VekVj] cSaxu] f'keyk fepZ] fepZ] [khjk] chal] ikyd] xktj]
iÙkk xksHkh] ewyh rFkk I;kt dk rFkk lkFk esa 2-5 yk[k
cMoqM vkSj 1-5 yk[k dslj dk dan mRikfnr dj forfjr
fd;k x;k gSA

lsc% vf/kd mRiknu ds fy, e/;e ,oa mPp l?kurk
ikS/k jksi.k Dyksuy ewy òar ij ijh{k.k fd;k x;kA ftlesa
vf/kdre Qy mit ekyhl Msfyfl;l ¼1-5 × 3-0 eh- nwjh
ij½ rFkk osLVk csyk ¼2-0 × 3-0 eh- nwjh ij½ M-9 ewyòar ij
vPNk ik;k x;kA blh rjg LVkjfØelu dk mRiknu
¼3 × 3 eh-½ rFkk jkW;y Msfyfl;l ¼3-5 × 3-0 eh-½ MM-
106 ewyòar ij vPNk ik;k x;kA ekyhl Msfyfl;l rFkk
LVkjfØelu dk mit 3-5 × 3-0 eh- rFkk jsM Msfyfl;l dk
4 × 4 eh- dh nwjh ij MM-106 ewyòar ij vPNk ik;k
x;kA ,dhÑr iks"k.k izca/ku mPp l?kurk lsc jksi.k esa lM+h
xkscj dh [kkn 50 fd-xzk-] dsapqvk [kkn 10 fd-xzk-] 50 xzke
u=tu] 75 xzke QkWLQksjl rFkk 250 xzk- iksVkW'k izfr ikS/kk
vPNk ik;k x;k gSA fofHkUu l/kkbZ izdkjksa tSls fd Lisfy;j]
dkMZu] LihaMy oq'k] ekWMhQkbM lsaVªy yhMj] gsM o LizsM rFkk
ofVZdy ,Dlhl dk fodkl fd;k x;k gSA ftlesa izdk'k
ok/kk] Qwyksa] Qyksa o izjksgh òf) ds vPNs ifj.kke izkIr gq, gSaA
ty lap; rdfufd;ksa esa iw.kZ ewu i)fr$IykfLVd eYp jsM
phQ lsc esa o"kkZ vk/kkfjr n”kk esa vPNk ik;k x;k gSA fofHkUu
Qly i)fr esa lsc$esFkh rFkk lsc$yglqu i)fr vPNk ik;k
x;k gSA

cknke% lokZf/kd Qy la[;k rFkk mit 3-5 × 3-5 eh-
jksi.k varjky ls okjhl fdLe es mPp l/ku jksi.k rFkk e/;e
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l?ku jksi.k esa izu;kt fdLe dk izn'kZu vPNk gSA fofHkUu
ty lap; rdfufd;ksa esa vf/kd Qy la[;k ,oa mit ¼2148%4-
29 fd-xzk- izfr isM+ rFkk 2-68 Vu izfr gsDVs;j½ iw.kZ ewu
i)fr$IykfLVd eYp eas ik;k  x;kA ,dhd̀r u=tu izcU/ku
esa vf/kd uV mit ¼4-28 fd-xzk-@isM+½ T-9 VªhVesaV esa rFkk
lcls de daVªksy esa ik;k x;k gSA iqjkus cknke ds ckxksa dk
th.kksZ)kj ds fy,] iqjkus ò{kksa dh NaVkbZ rFkk Vki oÆdax okfjl
fdLe ls fd;k x;k rFkk lkFk esa 50 fd- xzk- lM+h xkscj dh
[kkn] u=tu 500 xzk-] QkWLQksjl 250 xzk-] iksVkW'k 700 xzk-
izfr isM+ vkSj iw.kZ ewu ty lap; i)fr $ IykfLVd eYp dk
ifj.kke vk”kktud ik;k x;k gSA

v[kjksV% de yxr dk IykfLVd ?kj esa ost+ dye
izo/kZu ls e/; ekpZ esa vPNh lQyrk feyh gSA

psjh% psjh ds ik¡p fdLeksa dk ijh{k.k 2-5 × 2-5 eh- Qly
varjky ij lh-vkbZ-Vh-,p- psjh&01 dk Qy mRiknu 7-9
Vu@gS- rFkk 3 × 3 eh- ij lh-vkbZ-Vh-,p- psjh&05 es mit
rFkk Vh-,l-,l- vPNk ik;k x;k gSA

vkMw% mPp l?ku jksi.k ¼2-5 × 2-5 eh-½ esa vf/kd mit
QsUVsfl;k rFkk jsM Xyksc esa tcfd 3 × 3 eh- Qly vUrjky
ij Hkh mij fn;s x;s nksuksa fdLeksa dk Qy mRiknu vPNk gSA
ÅtkZ lap; i)fr esa vfèkd mit ØsLV gsosu] Xyksgsosu] jsM
Xykso rFkk QsUVsfl;k dks rrqjk Vsªyhl rFkk 4 LdsQksYM i)fr
esa vPNk ik;k x;kA dqek;wa dh igkfM+;ksa dh n'kk esa vkMw dh
l?ku jksi.k iz.kkyh gsrq tSfod Ñf"k rdfufd;ksa dk ekudhdj.k
fd;k x;kA dsapqvk [kkn $ ekbdks jkbtk }kjk mipkfjr ò{kksa
esa ukMsi $ ekbdksjkbtk o lM+h xkscj dh [kkn $ ekbdks
jkbtk dh rqyuk esa lokZf/kd izjksgh òf) gqbZ vkSj vPNs
ifj.kke izkIr gq,A

LVªkcsjh% czkbV LVªkcsjh fdLe esa Qy dh miyC/krk ikap
lIrkg igys IykfLVd Vusy i)fr ls rFkk mlds ckn Mxyl
fdLe esa ?kkl eYp ls izkIr dh x;hA

vukj% ckyw $ feV~Vh ¼50%50½ rFkk feV~Vh $ xkscj dh
[kkn ¼80%20½ :Vhx ek/;e vkSj lseh gkMZ oqM dfVax dks 4000
ih-ih-,e- O;olkf;d :i ls vPNk ik;k x;k gSA Qy rqM+kbZ
ls igys ikS/k iks"kd rÙo rFkk òf) jsxqysVj ¼dSfYl;e lYQsV
3000 ih-ih-,e-½ dk fNM+dko djus ls Qyksa dk QVuk vukj
es de gks tkrk gSA

I;kt% ,dhÑr iks"k.k izca/ku rFkk [kj&irokj fu;a=.k ds
v/;;u ls irk pyk fd vkj-,Q-Mh- $ ck;ks QÆVykbtj $
vkWDlh¶ywjksQsu 23-5% bZ-lh- dk iz;ksx mÙke ik;k x;k gSA

dslj% dslj ds [ksrh esa QOokjk rFkk cawn&cawn flapkbZ
i)fr ls igys Qwy vkuk rFkk ikS/k c<+okj o"kkZ flafpr dh
rqyuk esa vPNk ik;k x;kA òf) jsxqysVj 1500 ih-ih-,e- ,u-
,-,- ds iz;ksx ls vf/kd la[;k esa Qwy cuus okys dUn ¼65-8%½
rFkk dqy dan dk mRiknu nks lky jksi.k ds ckn vk'kktud
ik;k x;kA

dV ¶ykoj% de ykxr ds IykfLVd ?kj esa dkjuslu ds
uhok] Qjhnk] Øhelu VsEiks vkSj ekLVj iztkfr;ksa dk ikS/k òf)
rFkk Qwyksa dh la[;k vPNh ik;h x;hA Qqfl;ksa esa Iyx ikS/k
mRiknu dh rduhd dk Hkh ekudhdj.k fd;k x;kA lHkh
iakp izdkj ds lfEefyr ek/;e vkSj rhu ysoy u=tu] QkWLQksjl
rFkk iksVkW'k mipkjksa esa lokZf/kd Iyx ikS/k dk rktk otu ihV
ekWl $ ijykbV ¼3%1½ ek/;e o [kkn dh ek=k ,u-ih-ds-
12%1%1 es izkIr gqvk gSA tjcsjk ds ost+ ykbQ ds ek/;e ls irk
pyk gS fd M~;wu vkSj nkuk bysu dk vf/kd ost+ ykbQ
¼16-30 vkSj 15-53 fnu½ ik;k x;kA xqynkmnh esa vf/kd
la[;k esa ¶yksjsV 20%10%10 xzk- ,u-ih-ds- izfr ikS/k rFkk 30 ×
30 lseh- vUrjky ij vkSlr dan dk otu VªkbdksMekZ fofjMh
rFkk th-,- 3100 ih-ih-,e- esa vPNk ik;k x;k gSA

lfCt;ksa dh lajf{kr [ksrh% mPp equkQs okyh Qlysa
tSls VekVj] f'keyk fepZ vkSj [khjk dks de ykxr okyk ikWyh
?kj esa fofHkUu l?kkbZ fof/k;ksa o jksi.k vUrjky es mxk;k x;kA
VekVj dh fdLe fge lksuk] lh-vkbZ-Vh-,p-&Vh-,p-&1 vkSj
,l-,p-&Vh-,p-&1 vPNk ik;k x;kA [khjk esa tkikuht ykax
xzhu vkSj xzhu ,Dliszl fdLe rFkk ladj ,l-,p-&lh-,p-&1
dh mit rFkk xq.koÙkk vPNh ik;h x;hA f”keyk fepZ esa ,l-
,p-&,l-ih-&706 dh Åit vPNh ik;h x;hA tcfd ladj
,u- ,l-&281] ckEcs] 'kkyhekj f'keyk fepZ] ladj&1 ¼okbZ½
vkSj 'kkyhekj f'keyk fepZ ladj&2 ¼vkj½ vPNk ik;k x;kA
l?kkbZ vkSj ikSèk vUrjky nks ruk rFkk 90 × 45 lseh- vUrjky
esa VekVj ,dy ruk vkSj 120 × 60 lseh- vUrjky esa [khjk
rFkk ,dy ruk vkSj 20 × 50 lseh- vUrjky es f'keyk fepZ dh
lokZfèkd iSnkokj o xq.koÙkk ntZ dh x;hA

ikS/k LokLF; izca/ku

fepZ esa Eykfu jksx d'ehj ?kkVh esa ,d izeq[k leL;k gSA
vf/kdre jksx 'keu ¼61-7%½ VªkbdksMjek fojMh] cht izkbfeax]
dkosZaMkthe esa ewy dks Mqcksdj rFkk ènk esa feykdj lQsn
IykfLVd ls lksysjkbts'ku ls fd;k tk ldrk gSA

lQsn dqjeqyk dk izca/ku foosfj;k osfl;kuk QkWjewys'ku&est

dk;Zdkjh lkjka'k
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ehy&lsaM fefM;e dks ekbYM laØe.k n'kk es ènk es feykus
ls vPNs ifj.kke izkIr gq,A

lsc ds ikek jksx dk izca/ku Øslkfole ehFkkby
0-05% fNM+dko djus ls lsc ds ikek jksx ds laØe.k dk
izHkkodkjh <ax ls izca/ku fd;k tk ldrk gSA

lso o:Fkh ¼isuksuk;dl vyheh½ dh izHkkodkjh jksdFkke
gsrq nwljs mipkjksa dh rqyuk esa Qsuik;jksDlhesV 0-005% dh
nj ls fNM+dko djus ls vPNs ifj.kke izkIr gq, gSaA

iPN rqM+kbZ izca/ku

U;wure izlaLdj.k o HkjkbZ ls f'keyk fepZ dk lksfM;e
gkbiksDyksjkbM ls ,d feuV rd rFkk 1% lhfVªd ,flM ls
mipkfjr djus ds ckn 25μ lseh ijeh,cy fQYe ls lhycan
djds 32 fnuksa rd lkekU; rkieku ij rFkk 50 fnu rd de
rkieku ij ¼5 ± 2°C, RH–90%½ U;wure otu deh rFkk
vf/kdre ohVkfeu lh- o QeZusl ik;k x;kA psjh esa ,Ykksosjk
tsy dk ,fMcy dksfVx dk dulsUVsªlu 1%1 rFkk Hk.Mkj.k de
rkieku ¼5 ± 2°C, RH–90%½ ij lsYQ ykbQ dks 36&40
fnu rd c<+k;k tk ldrk gS rFkk vf/kdre ,LdkfoZd ,flM]
Vh-,l-,l- vkSj QeZusl dUVªksy dh rqyuk esa vPNk ik;k x;kA
flzad jsIM QsUVsfl;k usDVfju Qy dks U;wure rkiØe ij 40

fnu rd lcls de Qy otu esa deh rFkk xq.koRkk dk
Hk.Mkj.k fd;k x;kA lso fdLe ekfyl Msfyfl;l dks 50%
,yksosjk tsy ls 25μ fQYe ls dksfVax o flzad jsIM djds 68
fnu rd e.Mkj.k rFkk U;wure rkieku ¼5 ± 2°C½ ij fouk
fdlh uqdlku ds j[kk tk ldrk gSA ijUrq iPN rqM+kbZ th-,-
$ dSfYl;e b-Mh-Vh-,- $ rqM+kbZ mijkUr flflfyd ,flM dk
mipkj djus ls lsc dk lsYQ ykbQ c<+ tkrk gSA [kqckuh esa
iPN rqM+kbZ dSfYl;e DyksjkbM ¼15%½ 80% iq"iu ij] Qy
yxus ij] rqM+kbZ ds 15 fnu igys fNM+dko djus ls U;wure
Qy otu es deh vkrh gSA [kqckuh dh fdLesa lh-vkbZ-Vh-,p-
[kqckuh&1] vQxkuh rFkk lh-vkbZ-Vh-,p- [kqckuh&2 ds Qy
dks U;wure Rkkieku ij j[kus ls lsYQ ykbQ 30 fnu rd c<+
tkrh gSA [kqckuh esa ÝwV ckj rduhd fodflr dh x;h gSA bls
9 eghus rd e.Mkj.k fd;k tk ldrk gSA bldk xBu] jax]
,jksek] Lokn rFkk xq.koÙkk] fpidus dk xq.k ugh ,oa de ls
de czkmfuax gksus ls cpk;k tk ldrk gSA blh rjg jksMksMsUMªku
$ xyxy $ ftatj LDok'k dk rduhd fodflr fd;k x;k
rFkk ewY;kadu es vPNk ik;k x;kA V~;wfyi ds cYc dks dksYM
VªhVesaV nsdj iq"iu fØ;k dks le; ls igys rFkk Qwy f[kyus
ds le; dks c<+k;k tk ldrk gSA blh rjg lkbdkslhy rFkk
,e-,p- dk iz;ksx djus ls nsj ls Qwy vkrs gSa ysfdu iq"iu
le; nsj rd jgrk gSA

okf"kZd izfrosnu 2010-11
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To improve production and productivity of

temperate horticultural crops in the region, the

research work on genetic improvement, production,

protection and post harvest management was carried

out both at main campus Srinagar and Regional

Station, Mukteshwar.

Crop Improvement and Biotechnology
To popularize newly released genotypes of walnut

and apricot, the varieties were multiplied on large

scale and supplied to different regions of the country

for their adoptability and further commercialization.

In vegetables through breeding and evaluation one

genotype in onion, two advance breeding lines in chilli,

two selections in kale and two elite clones in garlic

were developed and introduced in AICRP vegetable

trials for their performance evaluation in multi

locations across the country.

At field genebank, as many as 1976 germplasm lines

of temperate horticultural crops have been collected,

characterized and are maintained. In apple, a total of

225 exotic and indigenous apple cultivars with diverse

state have been established and are being evaluated

for various qualitative and metric traits. The local

cultivars namely true Ambri, Kesseri, Chamura,

Saharanpuri, Razakwari were also collected and have

been multiplied on seedling and clonal rootstock.

Besides varieties, a total of 24 clonal rootstocks of both

indigenous as well as exotic ones have also been

maintained for further propagation. A clonal root stock

of Prunus tomentosa was also procured and multiplied.

Among early varieties Mollies Delicious, Vista Bella

and Anna have been found promising alongwith

Skyline, Supreme, Summer Red and Red Spur.

In walnut, a total of 402 indigenous as well as exotic

varieties having export quality have been collected

and established. Among these, 90 genotypes have come

to bearing whose nut and kernel weight ranged from

7.67 g to 27.93 g and 4.22 to 14.60 g. Some of the elite

genotypes are being multiplied for further evaluation

and distribution.

In almond, 30 exotic and indigenous genotypes

have been established in the field gene bank with

cultivar Pranyaj, recording highest yield of 2.9 t/ha

followed by Waris with kernel recovery of 50-60

percent.

In apricot, 49 exotic and indigenous collections

have been raised and most of these collections have

been found very promising with high yield and TSS.

The selection CITH-A-24 was found to be very sweet

with high T.S.S followed by CITH-A-14.

In cherry, a field gene bank of 34 cultivars which

include both exotic and indigenous selections has

been established. Among genotypes, CITH-Cherry-05,

CITH-Cherry-01, Bigarreau Napolean have been found

very promising and they are being multiplied on clonal

rootstocks and sour cherry seedlings.

A field gene bank of 28 varieties of peach and 2 of

nectarine has been established and are being evaluated

for flowering, yield, quality and other attributes.

Among the varieties, Fantasia Nectarine, Crest Heaven,

Red Globe, Elberta, July Elberta, Flemish Beauty and

local selection CITH Peach-01 and Nimla have been

found promising on the basis of physico-chemical and

yield attributes.

In plum, a field gene bank of 25 genotypes, in pear

37 genotypes, in pomegranate 16 genotypes and other

minor nuts have been established with both exotic and

indigenous types. Out of which 2 varieties in plum and

3 varieties in pomegranate are found very promising

and are being multiplied on large scale.

 In Kiwi fruit, 5 exotic ones have been collected

and planted in the field for evaluation. For

popularization of kiwifruit cultivation, various

demonstrations in Kashmir region have also been taken

up under farmer’s participatory research programme.

In grape, a field gene bank of eight indigenous as

well as exotic varieties and rootstocks of grape have

been collected from NRC for Grape, Pune and planted

in the field and data on various plant growth

Executive Summary
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parameters is being recorded. In olive, a total of 19

exotic cultivars have been collected, conserved and

are under evaluation for growth, yield and quality

attributes. Among genotypes Pendolino, Coratina,

Leccino, Frontoio, Cipressino and Messenese found

promising yielding as high as 910 g/plant by Coratina.

In chilli, from 256 lines, 7 varieties and 18 hybrids

tested, 10 elite lines, 4 varieties and 6 hybrids were

found promising with rich colour and yield and are

being multiplied.  In sweet pepper, 7 lines among 26

genotypes, 8 genotypes among 21 lines in brinjal and

14 varieties and hybrids among 35 tomato genotypes

have also been identified having superior yield and

quality attributes.

A collection of 36 genotypes of onion, 23 genotypes

of garlic, 2 in leak , 23 genotypes of  lettuce , 2 in

asparagus, 85 in Kale, 36 in peas, 64 in tomato, 43 in

carrot, 38 in brinjal, 2 in swiss chard, 3 in Chinese

cabbage, 6 each in broccoli and radish, 26 in turnip, 5

in cucumber, 8 in pran, 1 in brussels sprout, 2 in parseley

and 2 in celery are also being evaluated and multiplied.

In saffron, a field gene bank of 32 accessions have

been established, which comprises of accessions

having varied pistil length and pistil weight while the

saffron yield  ranged from 3.0 to 4.2 kg/ha in 3
rd

  year

of planting.

In gerbera, among the lines tested the genotypes

Dune, Rosaline and Dana Ellen in Kashmir conditions

and genotypes G-7, 15,16,17,18 and 20 at Mukeshwer

were found promising.

In ornamental, medicinal and aromatic plants a

total collection of 98 genotypes have been evaluated

and maintained for further breeding and for

development of suitable technologies for growing

under both protected and open field conditions.

In walnut, the floral biology studies indicated that

17 out of 33 genotypes studied were  protogynous and

rest as protandrous in nature with most of the

genotypes having synchronized blooming of male

catkins and female flowers.

To study the pollen compatibility an inter-varietal

crosses in apple and cherry were attempted. In apple

among cross combinations, more than 90% fruit set

was recorded in Oregon spur × Golden Delicious, Silver

Spur × Golden Delicious however in cherry Van ×

Double recorded more than 75 % fruit  set. Pollen

studies of major apple pollinizers indicated maximum

pollen viability, germination and pollen tube growth

in Golden Delicious followed by Gold Spur, Red Gold

and Tydeman’s Early Worcester.

Under crop diversification of high value vegetables

and minor fruits, elite varieties in lettuce, kale, parsley,

celery, Chinese cabbage, pran, artichoke, asparagus,

swisschard, broccoli and sonchal and capegooseberry

were identified and are being popularized.

In tissue culture, micro-propagation protocols for

production of large scale planting material have been

standardized in lilium, strawberry and cherry along

with protocol for development of stigma like structure

and micro corms in saffron under in-vitro condition.

However, the work on apple and walnut protocol

development is still under progress. Under molecular

characterization DNA fingerprinting of 24 genotypes

of apricot and 40 genotypes of garlic have been

completed using RAPD markers and genetic diversity

was assessed.

Crop Production and Plant Propagation
A total of 1.02 lakh clonal/seedling rootstocks and

65000 grafted plants of apple, cherry, plum walnut,

peach, pear, apricot and almond have been produced

and supplied to State Development Department and

progressive farmers of J&K, H.P., UK, Arunachal

Pradesh and Tamil Nadu. A total quantity of 2.06 kg

hybrid seed of cucumber, brinjal, chilli, capsicum and

tomato and 488 kg of breeder/quality seeds of tomato,

brinjal, capsicum, chilli, cucumber, pea, beans, spinach,

carrot, cabbage, radish and onion were produced for

supply to development departments and farmers.

Besides this 2.5 lakh budwood and 1.5 lakh saffron

corms were also produced and supplied.

Apple: To maximize production medium and high

density planting on clonal rootstocks was tried.

Maximum fruit yield and quality was recorded in

Mollies Delicious at spacing of 1.5 x 3.0 m and Vista

Bella at 2.0 X 3.0 m on M-9 rootstock. Similarly

Starkrimson registered  highest yield   at  3x 3 m and

Royal Delicious at 2.5 x 3.5 m  spacing  on MM-106

rootstock .Mollies  Delicious and Starkrimson resulted

in highest yield at  3.5 x 3.0 m and Red Delicious at
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4 × 4.0 m respectively  on MM-106 rootstock. Under

integrated nutrient management in high density apple

plantation the application of FYM 50 kg + vermi-

compost 10 kg +50g N + 75 g P
2

 O
5

 + 250 g K
2

 O per plant

was found to be the best combination. Experiment on

different training systems such as Espalier, Cordon,

Spindle Bush, Modified Central Leader, Central Leader,

Head and Spread and Vertical Axis indicated that

different systems showed variable impact on light

interception, flowering, fruiting and yield attributes.

Among water harvesting techniques, full moon system+

plastic mulch registered maximum fruit number and

yield in Red Chief variety of apple under rainfed

condition. Among various cropping systems, the

treatment consisting of apple+methi followed by

apple+garlic cropping system recorded highest apple

equivalent yield 20.1t/ha.

Almond: Highest fruit number and yield was

recorded in 3.5x3.5 m spacing in cultivar Waris under

high density orcharding in almond however under

medium density orcharding cultivar Pranyaj of almond

performed better in terms of nut yield.  Among various

techniques of rain water harvesting and in-situ

moisture conservation, maximum fruit number and

yield (2148; 4.29 kg/tree and 2.68t /ha) were recorded

in full moon structure with plastic mulch followed by

half moon + plastic mulch (2096; 2.51 t/ha). In integrated

nitrogen management studies highest nut yield (4.28

kg/tree) was recorded in T9 in variety Waris. Whereas,

minimum nut yield (1.91kg/tree) was found with

control. For rejuvenation of old and senile almond

orchard, a technology involving pruning and top

working with cultivar Waris supplemented with 50 kg

FYM+NPK 500:250:700 g/tree and full moon water

harvesting structure covered with polymulch was

found best and recording highest nut yield/tree.

Walnut: A low cost polyhouse propagation using

wedge grafting during middle of March resulted in

higher success followed by tongue grafting.

Cherry: In cherry among five varieties tested at

2.5x2.5 m spacing the cherry cv. CITH-Cherry-01

registered highest yield (7.9 t/ha) while at 3.0x3.0 m cv

CITH-Cherry-05 recorded highest yield and quality.

Peach: Under high density plantation (2.5 x 2.5m),

maximum fruit yield was recorded in cv. Fantasia (12.90

kg) followed by Red Globe (9.86 kg), Crest Heaven (8.64

kg) and Gloheaven (8.45 kg) whereas at spacing of (3 x

3 m) maximum yield per tree was recorded in cv.

Fantasia (15.18 kg) followed by Red Globe (11.90 kg),

Gloheaven (11.31 kg) and Crest Heaven (9.81 kg) on

seedling rootstock. Among six  energy harvest systems,

the peach/nectarine varieties viz. Crest Heaven,

Gloheaven, Red Globe and Fantasia resulted in

maximum  fruit yield per tree and fruit quality in Tatura

trellis  (perpendicular V) followed by four scaffold

system.   Organic agro -techniques for peach under

high density planting system in Kumaon Hill conditions

indicated that vermicompost+mycorrhiza, Nadep+

mycorrhiza and FYM+ mycorrhiza found better over

other tretments . The organically produced fruits were

by and large superior in quality attributes than

inorganically produced fruits.

Strawberry: In strawberry the early fruit

availability by five weeks was made by using poly

tunnel. The higest yield was obtained by variety

Brighten while the variety Duglas with straw mulch

gave the maximum yield (9.4 t/ha) followed by Howard

under straw mulch (9.2 t/ha).

Pomegranate: The Sand+Soil (50:50) and Soil +FYM

(80:20) rooting media and Semi-hardwood type of

cutting treated with IBA 4000 ppm and wounding at

the cuttings’ base was found best for commercial

multiplication. The pre-harvest application of plant

nutrient and growth regulators on five cultivars

(Dholka, Bedana, Kandhari, Jyoti and G-137) minimized

fruit cracking.  The minimum fruit cracking in all the

varieties was recorded by spraying CaSo4
 

3000 ppm

followed by CaSo4
 

2000 ppm.

Saffron: Standardized improved agro-techniques

for maximization of saffron productivity sprinkler

and drip irrigation methods caused early sprouting;

early flowering with increased plant height and more

no. of leaves and flowers per plant as compare to

control (rain fed). Stigma fresh weight, stigma dry

weight, stigma length and saffron yield per hectare

were improved in sprinkler and drip irrigation

methods as compare to control. Application of 1500

ppm    NAA produced highest number of flower bearing

corms (65.8%) and total corm yield (20.4 t/ha) after

two years of planting.

EXECUTIVE SUMMARY
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Cut flowers: Under low cost polyhouse the

carnation varieties Niva , Farida , Crimson Tempo and

Master performed best with respect to growth and

flowering parameters. In Fuchsia techniques for plug

plant production have been standardized. Among five

different combinations of media and three levels of

NPK the fresh weight of plug plants was found

maximum in medium containing peat moss +perlite (3:1)

with a fertilizer dose of N-P-K: 12-1-1. In vase life study

of gerbera,the cultivars  Dune and Dana Ellen expressed

longest vase life (16.30 and 15.53 days respectively)

followed by Carambola, Kayak and Winter Queen. In

gladiolus the higest number of florets was obtained

using 20:10:10 g/m
2 

NPK at spaing 30x30 cm
2  

while

maximum average weight of corm was recorded with

T.Viride and GA
3

 100 ppm.

Protected Cultivation of Vegetables
High value crops like tomato, capsicum and

cucumber were raised under protected low cost

polyhouses using different training systems and

spacings. Among tomato hybrids Himsona, CITH-TH-1

and SH-TH-1 were found best. In cucumber Japanese

Green Long and Green Express varieties and in hybrids,

SH-CH-1 were found best having high yield and quality.

In capsicum SH-SP-706 performed better. However,

among hybrids NS-281, Bombay, Shalimar capsicum

hybrid-1(Y) and Shalimar capsicum hybrid -2 (R) were

found best. Among pruning and spacing levels double

stem and 90x45 cm spacing in tomato, single stem and

120x60 cm spacing in cucumber and single stem and

20x50 cm spacing in capsicum were found best with

highest fruit yield and quality.

Plant Health Mangement
Wilt diseases in chilli is a major problem in the

Kashmir valley. The maximum disease mitigation

(61.7%) was recorded with T. viride seed priming,

carbendazim root dip and soil drenching and

solarization with transparent polythene followed by

T. viride seed priming, Ridomil MZ root dip and soil

drenching and solarization with transparent

polythene.

For management of white grub, the soil application

of B. bassiana formulation in maizemeal-sand medium

under mild infestation conditions resulted in

abatement of infestation upto 77.6 percent with

application at 80g/tree in root zone of walnut trees

however in apple soil application of B. bassiana

formulation in maize meal-sand medium under mild

infestation conditions resulted in abatement of

infestation up to 62.0 percent with application at 80 g/

tree.

For management of apple scab in variety Benoni ,

spray of 0.05 percent Kresoxim methyl resulted in

minimum infection of scab on terminal leaves 3.20%

followed by 5.30 %  on terminal leaves with spray of

0.03 % Kresoxim methyl and 9.40 % with 0.05 percent

Hexaconazole as compared to 40.80 percent terminal

leaf infection in check. Similar results were also

obtained in other varieties of apple namely Red Gold

and Golden Delicious .

For control of mites in apple, different,

concentrations of acaricides were tried under glass

house conditions where the plants which received

treatment of 0.005% Fenpyroximate resulted in better

plant growth while under field conditions, all the

acaricide treatments recorded zero mite population

after 7 days of treatment though counting of mite

population just before the first spray was 3.53 to 5.10

mites/leaf. Fenpyroximate 5% SC @ 0.005%

concentration was significantly superior to all other

treatments at all the intervals of observations

recording 0.0 to 0.67 mites/leaf without any phytotoxic

effect on plants.

Post Harvest Management
Under minimal processing and packaging the

capsicum fruits washed and treated with sodium

hypochlorite for 1 minute followed by 1% citric acid

and packed in 25 μ semi permeable film  stored for 32

days at room temperature and 50 days at low

temperature (5 ± 2 °C, RH 90 %) showing minimum

physiological loss in weight, retaining maximum

vitamin C and firmness.

In cherry, edible coating of Aloe vera gel in the

concentration of 1:1 and storage at low temperature

(5 ± 2 °C, RH 90 %) extended the shelf life up to 36-40

days with least PLW,  maximum ascorbic acid, TSS and

firmness of fruits compared to control. In nectarine

shrink wrapped Fantasia fruits kept at low

temperature stored up to 40 days with least loss in
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physiological weight and quality parameters. Similarly

apple variety Mollis Delicious  coated with 50% Aloe

vera gel and shrink wrapped in 25 μ film followed by

storing at low temperatures (5 ± 2°C)  stored up to 68

days without deteriorating quality while in variety Red

Chief, Golden Delicious and Red Fuji shrink wrapping

with 25 μ film increased shelf life and retained quality

as compared to control. The preharvest spray of GA+Ca

EDTA+ post harvest salicylic acid also extended shelf

life and retained quality in apple.

In apricot, pre-harvest application of calcium

chloride (1.5 %) at 80% blooming, fruit set and 15 days

before harvest was found most effective in minimizing

the physiological loss in weight of apricot fruits during

storage as compared to control. Among varieties CITH-

A-1, Afgani and CITH-A-2 had maximum TSS and

desirable acidity and retained shelf life up to 30 days

under low temperature.

A technology was also developed for the

preparation of quality Apricot fruit bar. The fruit bar

had excellent texture, colour, aroma, taste chewing

quality, no sticking character and has acceptable

microbial load, least browning and spoilage which can

be stored up to 9 months without loss in quality,

nutrition and appeal. Similarly a technology for

preparation of squash using minor fruits like

rhododendron+galgal+ginger was also developed and

evaluated and found superior in quality attributes. In

tulip, the cold treatment of bulbs induced early

flowering and extended blooming period while CCC

and MH induced late flowering but increased

flowering duration.

EXECUTIVE SUMMARY
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The existing production of temperate fruits in the

country has reached to about 25.8 lakh tonnes while

the demand as per the normal dietary requirement is

about 44 lakh tonnes, resulting in a deficit of about 18

lakh metric tonnes. No doubt, there has been an

increase in the area, production and productivity over

the period, but this increase has not been concomitant

with the increase in population. The productivity too

is below the world average and much below the

developed nations mainly because the indigenous

genetic sources have remained unexplored and/or the

exotic genetic sources and technologies are yet to be

exploited fully. Considering the enormous natural

resource availability as well as keeping in view the

productivity and quality of crop produce compared

to developed countries, there is a lot to be done in

crop improvement, production, protection, post

harvest management of temperate horticultural crops.

With the increasing competition from other countries,

climate change etc., technologies and the varieties/

hybrids suiting to both consumers and producers

should be made available.

Introduction

To exploit the vast potential of temperate

horticultural crops and in their production and

productivity, the research on temperate horticultural

crops is being focused and concentrated at Central

Institute of Temperate Horticulture, Srinagar and its

Regional Station, Mukteshwar (Uttarakhand) with the

following mandates and objectives.

Mandate
� To act as national repository for germplasm and

scientific information on temperate horticultural

crops.

� To undertake basic, strategic and applied research

on temperate horticultural crops in collaboration

with national and international agencies towards

enhance productivity and quality.

� To serve as centre for training in human resource

development and transfer of technology.

Major Objectives
� To augment the existing germplasm with superior

genotypes from indigenous as well as exotic

Staff Position (2010-11)

Category Sanctioned Filled Vacant
Scientific 21+1 RMP 13+1 RMP 08
Administrative 14 9 05
Technical including driver 13 13 00
Supporting 15 09 06
Total 63+1RMP 44+RMP 19

Financial Statement (2010-2011)

S. No. Sub-Head Non-Plan Plan
Allocation Expenditure Allocation Expenditure

1 Establishment Charges 224.27 222.41 2.00 1.99
2 T.A. 4.00 3.08 7.00 7.00
3 Other charges 104.73 102.19 189.41 189.41
4 Works 1.00 1.00 111.59 111.59
5 Net work project - - 40.00 40.00

TOTAL 334.00 328.68 350.00 349.99
(Values in Lacs.)
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sources having resistance to biotic and abiotic

stresses.

� To devise efficient propagation and cost effective

production technologies for increasing

production,  productivity and improving quality

of temperate horticultural crops including

intercropping and development of  cropping

systems.

� To develop eco-friendly disease and pest

management techniques including mitigation of

post harvest spoilage.

� To reduce post-harvest and storage losses to

minimum level so as to generate more income

through value addition and processing.

� To increase foreign exchange earnings through

export and to reduce import of horticultural

produce / products.

INTRODUCTION
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Elite apple genotypes

Crop Improvement and Biotechnology

Survey, collection, evaluation, characterization and
documentation of temperate horticultural crops

Collection of elite genotypes, their

characterization, documentation and establishment in

the field including their in vitro conservation has

become increasingly important for any crop

improvement programme. Under genetic resource

management, as many as 1976 germplasm lines of

temperate horticultural crops have been maintained

and characterized both at morphological and

molecular level (Table-1).

Table 1: Germplasm collection and conservation at CITH

S.No. Crop / Group Total collection
1 Fruits 799

Pome 275
Stone 131
Nuts 273
Others 120

2 Vegetables 930
3 Ornamentals 222
4 Medicinal & aromatic plants 25

Total 1976

collected and multiplied. Besides varieties, a clonal

root stock of Prunus tomentosa and a collection of nine

variants of Mallus baccata have also been made and

conserved in the field gene bank.

In walnut, a field gene bank of 402 mostly

consisting indigenous genotypes have been

established along with few exotic and  indigenous

varieties released by SKUAT(K) namely  Hamdan and

Suleiman and five varieties released by CITH namely

CITH-Walnut- 1,2,3,4 and 5. Ninty genotypes out of 402

were assessed for various traits whose nut and kernel

weight ranged from 7.67g to 27.93g and 4.22 to 14.60g

respectively with the highest nut and kernel weight of

Research Achievements

 In apple, a total of 225 exotic and indigenous apple

cultivars / genotypes have been collected, conserved

and evaluated for their growth, yield and quality

attributes. Highest fruit weight in apple selections was

recorded in CITH AB-2 (25.99) and TSS (14.8 
o

B) in CITH

– AB -3. The bud wood /graft wood of  all the elite

collections of Red Delicious , Ambri and Quince have

been budded/or grafted on seeding root stocks for

further evaluation. Among early varieties, evaluated

at Srinagar (Table-2) Mollies Delicious yielded highest

(21.1 t/ha) followed by Vista Bella (17.30 t/ha) and

Anna (7.8 t/ha). While at Mukteshwar, among the 24

varieties (Table-3) the higher fruit fyield per tree was

obtained wth prima (88 kgs) followed by Skyline

supreme (82 kgs), Summer Red (81.5 kgs) and Red Spur

Delicious (81 kgs). The cultivars namely True Ambri,

Kasseri, Chamura, Saharanpuri, Razakwari were also
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27.93 g and 14.6g by CITH-W-1 followed by CITH-W-7

(24.72g) and CITH-W-11 (23.69g) and these are being

multiplied for further evaluation and distribution.

A field gene bank of 30 exotic and indigenous

varieties and genotypes of almond including some late

blooming genotypes has been established and

evaluated  for  yield and other morphological traits.

Among the genotypes, the maximum yield (2.94 t/ha)

was recorded in variety Pranyaj while the genotype

CITH-10 performed well in respect to shell softness

and kernel size.

In apricot, 49 exotic and indigenous varieties/

genotypes have been established and evaluated.

Among these, three recently released cultivars namely

CITH Apricot-1, 2 and 3 alongwith the exotic varieties

i.e. Harcot and Erani were found very promising in

terms of yield and TSS content. The selection CITH-A-

24, was found to be very sweet in taste with highest

(T.S.S. 28.36
0

Brix) followed by CITH-A-14 and were

found promising for table purpose. (Table-4).

In plum, 25 varieties (indigenous and exotic) have

been established and evaluated for growth, yield and

A highly productive CITH walnut-I in full bearing

New promising cluster type walnut breeding lines.

Promising genotype of apricot

Promising plum cv. Krassivica

RESEARCH ACHIEVEMENTS



CITH ANNUAL REPORT 2010–11

14

(Table-7). Highest TSS content was recorded in Crest

Heaven, Red Globe, Gloheaven, Elberta, July Elberta,

Peshawari. Whereas, high content of vitamin C was

recorded in Fantasia, Red Globe , K-209014, Elberta and

Flemish Beauty.

In Olive, 19 varieties have been established in the

field gene bank that include collections from USA,

Egypt etc. The preliminary observations on plant

growth and fruit yield indicated that varieties such as

Pendolino, Coratina, Leccino, Frontoio, Cipressino and

Messenese have been found to be best in terms of plant

growth, fruit set and yield after their third year of

Table 2: Evaluation of early maturing apple cultivars

Variety Date of Yield Fruit T.S.S.  Acidity Total
ripening (t/ha) weight (0Brix) (%) sugar

(g) (%)

Mollies Delicious 27/07 21.10 216.78 13.8 0.67 19.6
 Vista Bella 05/07 17.30 138.33 16.06 1.70 13.4
Benoni 08/07 2.90 120.66 14.86 0.23 19.0
June Eating 11/07 4.78 52.67 13.43 0.43 12.4
Anna 16/07 7.88 63.99 14.36 0.50 16.2
Summer Red 28/07 2.63 151.79 9.83 0.50 6.0
Gold Spur 26/07 3.80 183.91 9.16 0.57 8.2
Michael 26/07 5.10 146.37 8.66 0.50 13.0
Tyde Mans Early 27/07 3.87 160.33 10.1 0.60 7.0
Worcestors
Black Ben Davis 30/07 1.94 88.86 12.03 0.60 9.23
Red Baron 09/08 2.10 127.9 13.13 0.5 11.9333
 Scarlet Gala 09/08 2.16 148.5 15.07 0.60 9.23333
CD at 5% —— 0.16 22.71 1.05 0.30 1.33566
SE mean Diff. —— 0.77 10.95 0.5 0.12 0.644048

quality. Maximum trunk cross-sectional area of plum

tree was recorded in the variety Santa Rosa (Table-5 ).

However, fruit number and yield was maximum  (985

number, 20 kg/tree and 8 t/ha) in cv. Kubio.  The total

soluble solids (17.70 
0

Brix) were maximum in cv.

Krassivica.

In cherry, a field gene bank comprising 34

indigenous and exotic varieties has been established.

Among the collections, ten genotypes have come to

bearing which have been evaluated for yield and other

traits (Table-6). The genotype, CITH-Cherry-05

registered highest yield upto 8.32 kg/plant followed

by CITH-Cherry-01 (6.47 kg/plant) (Table-5).  While

among commercially grown cultivars Bigarreau

Napoleon recorded highest yield (4.69 kg/tree) the TSS

however (17.53 
0

 Brix) was maximum in CITH -Cherry-

05. All these elite genotypes are being multiplied on

clonal rootstocks Colt, Mazzard and Mahaleb and sour

cherry seedlings.

In peach and nectarine, a total of 30 exotic and

indigenous cultivars have been collected and

conserved while sixteen varieties were evaluated for

growth, yield and quality attributes.  Among these, 5

exotic varieties (Fanatasia, Crest Heaven, Red Globe,

Glov Heaven, Early Red June) and 2 indigenous

collections (CITH Peach-1 and Nimala) have been found

very promising with respect to yield and fruit weight

Fantasia Red Globe

Crest Heaven Early Red June
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Table 3: Physico-chemical characteristics of apple fruits of different promising cultivars

Cultivars Fruit Fruit Fruit TSS Colour Harvest Ascorbic Firmness Yield
weigh(g) length Dia. (cm) (0B) (Score)  days from acid (kg/cm2) (kg/tree)

(cm) full bloom (mg/100g)
Schlomit 169.4 6.5 7.0 11.5 3.2 100 20 7.4 64.0
Mayan 160.7 6.3 6.9 11.7 3.8 102 20 7.2 61.0
Michael 158.9 5.8 6.6 11.0 3.4 100 22 7.4 63.3
Vance Delicious 191.3 7.1 7.7 12.4 4.0 110 16 7.8 75.3
Mollies Delicious 180.5 7.3 8.1 12.0 3.4 113 16 7.5 73.6
Prima 177.6 6.5 7.4 11.0 3.4 112 27 7.7 88.0
Summer  Red 186.0 7.2 7.6 11.1 3.5 113 26 7.6 81.5
Well Spur 190.3 7.2 7.7 12.6 4.0 123 13 8.3 73.6
Starkrimson 188.3 7.1 7.4 12.6 4.0 118 13 8.4 78.0
CITHRS Apple 185.3 6.7 7.7 12.4 3.2 120 12 8.0 76.3
Red Spur Delicious 182.5 6.6 7.0 12.6 4.0 117 15 8.4 81.0
Skyline Supreme 186.9 6.7 7.5 12.8 4.0 118 12 8.3 82.0
Oregon Spur 185.7 7.4 7.8 12.9 3.8 117 12 8.2 72.0
Red Chief 193.6 7.1 7.6 13.0 4.0 120 12 8.8 70.4
Rich-a-Red 185.0 6.6 7.2 12.2 4.0 130 14 8.0 68.6
Golden Spur Delicious 188.5 7.1 7.7 12.5 3.5 135 24 7.9 79.4
Stark Spur Delicious 185.0 6.8 7.6 12.7 3.8 133 20 8.2 78.9
Cooper 4 189.0 7.3 7.6 13.4 4.0 118 15 8.7 73.2
Chaubattia Princess 165.4 5.4 6.5 11.5 3.5 118 18 7.3 70.8
Vermont Spur 194.0 6.9 7.6 12.4 3.7 122 14 9.1 80.5
Hardy Spur 178.0 6.4 6.9 11.9 3.2 123 15 8.3 65.4
Bright-N-Early 183.0 6.7 7.5 12.3 4.0 119 14 8.6 74.8
Gala Must 186.0 6.5 7.5 12.3 3.6 121 16 8.2 71.5
Closter 105.0 5.4 6.4 13.2 3.6 115 15 7.0 69.7
Top Red 175.0 6.4 7.1 11.6 3.4 123 15 7.9 68.3

Table 4: Evaluation of apricot varieties/ genotypes for fruit yield and quality
(top twenty varieties)

S.No Variety/germplasm Fruit  wt(g) No of fruit/pt Yield (kg/pt) TSS (°Brix) Acidity (%)
1. CITH Apricot-1 96.20 905 87.06 17.9 0.128
2. CITH Apricot-2 78.97 786 62.07 16.7 0.192
3. CITH Apricot-3 59.27 895 53.45 17.0 0.256
4. Harcot 39.63 1489 59.23 14.90 0.192
5. Erani 68.6 919 63.12 17.4 0.192
6. New Castle 43.39 1131 49.78 17.1 0.128
7. Turkey 33.07 1452 48.46 15.2 0.192
8. Heartly 31.23 1505 47.24 20.6 0.128
9. Balcota 41.72 911 38.56 15.6 0.256
10. Tokpopa 60.80 543 36.98 18.5 0.128
11. Fair 32.46 1264 41.54 20.1 0.064
12. Viva Gold 49.69 61 3.68 21.05 0.128
13. Afgani 32.71 1437 47.87 22.4 0.192
14. Communis 56.33 835 47.24 16.2 0.256
15. CITH Apricot-11 72.01 473 34.62 18.7 0.192
16. CITH Apricot-14 31.07 580 18.43 22.6 0.128
17. CITH Apricot-17 20.23 396 8.46 21.5 0.128
18. CITH Apricot-23 27.97 608 17.63 20.5 0.128
19. CITH Apricot-24 26.27 800 21.35 28.36 0.192
20. CITH Apricot-37 35.95 585 21.45 19.20 0.192
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plantation (Table-8). The fruit yield was maximum in

variety Corotina (910 g/ tree) followed by Leccino (268

g/tree) and Pendolino (239 g/tree).

In Kiwi fruit, five exotic genotypes have been

collected and planted in the field for evaluation for

different quantitative and qualitative traits in

temperate region.  Among the varieties Hayward,

started  flowering in the third year of planting. For

popularization of kiwifruit cultivation, participatory

demonstration trails at various sites (Baramulla, Uri,

Salamabad, Srinagar, Budgam) in Kashmir region have

also been established at farmer’s fields whose results

are very encouraging.

A field gene bank of eight  varieties of pomegranate

has been established for evaluation. The results

indicated that the cv. Dholka, Bedana and Kandhari

performed better under Karewa conditions of

Kashmir valley with maximum fruit yield that is

significantly higher when compared to Kashmiri local

Table 5: Evaluation of different cherry cultivars for growth, yield and quality

Variety Tree Trunk No. of No. of Yield/ Fruit T.S.S. Acidity
Height Girth Flowers/ Fruits/ plant weight (0 B) (%)

(m) (mm) plant  (kg) (g)

Bigarreau Napoleon 2.83 44.06 1541.67 1342.11 4.69 3.80 13.97 1.45

Bigarreau Noir Grossa 2.31 31.01 1384.67 1213.33 4.38 3.57 13.07 1.12

CITH-Cherry-05 2.42 59.01 1322.00 1217.33 8.32 6.67 17.53 1.58

CITH-Cherry -01 1.89 46.70 1118.70 1052.00 6.47 6.07 14.03 1.51

CITH-Cherry -02 2.46 53.75 1201.89 1080.67 6.45 5.84 13.47 1.50

CITH-Cherry -03 1.77 47.19 1011.83 910.67 3.33 4.25 16.52 1.60

Van 1.84 26.94 440.15 294.00 1.49 4.99 13.07 1.37

Lapinus 2.72 56.86 461.33 370.00 2.32 6.18 15.10 1.36

Lambert 2.60 73.14 440.67 338.33 1.27 4.11 13.13 1.23

Bing 3.05 80.25 183.67 96.67 0.30 3.90 14.53 1.67

CD at 5 % 0.29 4.31 162.43 158.43 0.58 1.03 1.32 NS

SEm 0.14 2.06 77.86 75.95 0.27 0.49 0.63 NS

cultivar (Table-9).  Maximum TSS and ascorbic acid

content were observed in Jyoti, Dholka and  Kandhari,

while minimum fruit cracking was recorded in Chawla,

Mirdula and Jyoti. Pest incidence (Annar butterfly) was

maximum in local Kashmiri.

In chilli, germplasm of 256 genotypes have been

collected and evaluated. Among the selections, few

promising lines have been identified on the basis of

colour and yield characters. In sweet pepper, eight lines

among 54 genotypes are very promising with excellent

fruit quality traits.

A collection of 36 genotypes in  onion (red, white,

yellow, bunching and multiplier types),  23 genotypes

in garlic, 2 in  leak, 23 in lettuce, 2 in Asparagus, 85 in

kale, 36 in peas, 64 in tomato, 43 in carrot, 38 in brinjal,

2 in swisschard, 3 in chinese cabbage, 6 each in

broccoli, and radish, 26 in turnip, 5  in cucumber, 8 in

pran, 1 in brussels sprouts, 2 in parsely and 2 in celery

are being evaluated and multiplied.  From among the

genotypes, one genotype in onion, two advance

breeding lines of chilli, two selections in kale and two

elite clones of garlic have been introduced in AICRP

vegetable trials for their performance evaluation in

multi locations across the country.

A field gene bank of 32 accessions of saffron has

also been made which comprise of accessions having

pistil length of 42-64 mm, pistil weight of 6.0-8.2 mg.

and saffron yield of 3.0 to 4.2 kg/ha in the 3
rd

  year of

field trial.

Leccino Pendolino
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Table 7: Phenological, yield and qualitative traits of different varieties of peach/nectarine

No. of Genotypes Date of 75% No. of Yield Fruit TSS Acidity Ascorbic Stone
Density bud flowering fruit/ (t/ha) weight (0 Brix) (%) acid wt. (mg/
2.5 × 2.5  burst plants (gm)  (mg/100g) 100g)

Fantasia 13.310 19.3.10 204 36.22 111.667 12.43 0.312 6.30 6.26
Crest Heaven 15.3.10 21.3.10 155 15.10 97.92 15.22 0.320 5.36 7.01
Red Globe 17.3.10 19.3.10 153 25.21 103.33 13.20 0.285 6.60 7.88
Nimla 17.3.10 21.3.10 423 57.33 140.35 11.18 0.249 4.80 8.20
Gloheaven 17.3.10 20.3.10 145 35.81 96.52 14.23 0.254 5.70 6.53
Elberta 16.3.10 21.3.10 55 5.53 63.66 7.20 0.021 8.40 3.60
Snow queen 19.3.10 22.3.10 28 1.44 32.78 10.43 0.401 6.01 2.50
Flemish Beauty 17.3.10 22.3.10 32 2.53 61.00 14.10 0.254 6.61 8.73
Summerglo 18.3.10 23.3.10 26 12.91 57.86 12.27 0.333 6.51 3.50
Quaita 17.3.10 20.3.10 142 14.38 62.01 50.31 0.133 4.81 3.77
K-209014 18.3.10 22.3.10 173 6.68 59.77 13.10 0.213 5.31 3.44
Fertillia 13.3.10 22.3.10 94 12.21 81.27 13.28 0.191 6.01 7.10
Peshawari 17.3.10 21.3.10 73 3.73 35.21 12.08 0.205 6.24 3.03
Kanto-5 16.3.10 20.3.10 90 10.93 76.10 12.33 0.286 5.71 4.52
Early  Red June 13.3.10 18.3.10 135 19.43 90.37 9.10 0.266 3.81 6.35
CITH P-1 15.3.10 21.3.10 220 44.00 8.20 13.43 0.211 4.81 2.91

Table 6: Evaluation of plum varieties for yield and quality

S.No. Variety /cultivar TCA (cm2) No. of fruit / Fruit Wt.(g) Yield Yield T.S.S.
plant (kg / tree) (t / ha) (0 Brix)

1. Kubio 16.13 985 20.32 20.00 8.00 12.30
2. Methely 50.56 707 18.40 13.00 5.20 12.30
3. Krassivica 31.05 339 24.52 8.35 3.32 17.70
4. Prune 42.11 258 11.66 3.67 1.20 16.90
5. Kanto-5 31.21 452 27.04 12.20 4.88 9.50
6. Au-Rosa 28.74 436 44.80 19.50 7.80 13.60
7. Red Plum 32.90 149 40.37 6.15 2.40 11.10
8. Santa Rosa 43.45 183 87.12 15.00 6.00 16.30
9. Black Amber 17.32 152 46.06 7.45 2.80 11.60
10. Burbank 12.44 309 25.90 8.20 3.20 11.10
11. Beauty 25.79 137 36.58 5.20 2.00 14.50
12. Grand Duke 33.0 467 34.25 16.23 6.40 12.20
13. Tarkol 18.75 309 45.29 14.56 5.60 9.53

Table 8: Varietal performance of olive genotypes

Variety Plant Stem No. of Date of Date of No. of No. of Final Yield/
height girth branches bud flowe- inflorescence fruits/ fruit plant
(cm) (mm) burst ring /branch inflore- retention/ (gm)

scence on plant
Pendolino 168.16 30.04 50.33 15th March 1stApril 12 20 80 239.2
Coratina 150.00 22.34 12.00 17th march 3rdApril 15 28 200 910.0
Leccino 158.66 16.43 18.16 18th march 4thApril 14 30 100 268.0
Frontoio 143.75 21.11 37.50 12th march 3rdApril 20 40 30 38.10
Cipressino 138.83 20.96 18.83 16th march 5thApril 15 35 70 165.90
Messenese 143.16 14.64 22.16 17th march 2ndApril 16 25 10 20.64
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In ornamental, medicinal and aromatic plants, a

total of 98 genotypes have been collected, evaluated

and maintained for further breeding as well as

development of suitable technologies for growing

under protected and open field conditions.

In grape a total of eight varieties were evaluated

for growth, yield and quality traits. The variety

Hussaini and Sahibi were found best in terms of fruit

yield and quality with maximum berry weight in

Hussaini (1.5g) followed by Sahibi (1.3 g).

Development of superior cultivars/hybrids in
temperate fruits through conventional and non
conventional methods

Fruit set and compatibility studies of inter varietal

crosses indicated that in apple, Golden Delicious as a

tester when crossed with other lines resulted in highest

fruit set while with rest of testers there was

differential cross compatibility (Table-10). Among the

crosses the cross combinations Red Delicious x Oregon

Spur, Red Delicious x Silver Spur, Red Delicious x

Cooper IV, Lal Ambri x Silver Spur and Lal Ambri x

Cooper IV showed least compatibility with minimum

fruit set ranging from 0 to 7 percent.  In other crosses,

except for crosses Ambri x M. floribunda and Lal Ambri

x Benoni, rest of the crosses showed moderate to high

fruit set and were partially to fully compatible.

In cherry, Van x Double, Lambert x Stella, Stella x

Mishri, Stella x Bing, Bing x Mishri and Bing x Bing

registered more than 50 % fruit set and were found

highly  compatible while in rest of the crosses,  it varied

from 28-49 percent (Table-11).

Assessment of pollen viability, germination and
tube growth in commercial apple pollinizers

The pollen morphological homogencity varies

with the pollinizers.  The highest pollen morphological

homogencity was obtained in Golden Delicious

Fig-1: Golden Delicious pollen morphological homogeneity under
fluorescence microscope at 40x

Fig-2: Golden Delicious pollen viability test with aceto-carmine stain
under fluorescence microscope at 10x

Fig-3: Golden Delicious pollen tube length in 10% sucrose solution
in agar plat test under fluorescence microscope at 20x

Fig-4: Golden Delicious pollen germination rate at 15% sucrose
solution in hanging drop test under fluorescence microscope at 10x
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Table 9: Varietal evaluation of pomegranate cultivars for plant growth, yield and quality traits

Cultivar Plant Plant Av, Yeld TSS  Vit. C Cracking Annar
height spread fruits (t/ha) (°B) (mg/ (%) butterfly
(cm) (cm)  wt.(g) incidence

Chawla 160.83 127.25 210.12 6.60 13.2 10.42 34.56 14.00

Mridula 75.38 85.39 223.23 2.56 14.1 10.24 33.87 16.00
Jyoti 125.44 126.38 234.06 5.34 14.54 12.27 33.77 12.25
G-137 122.85 112.85 230.37 6.83 13.98 11.60 38.63 18.76
Dholka 130.55 124.69 252.22 10.90 14.59 12.78 41.85 16.12
Dedana 124.89 128.66 242.13 9.15 13.90 11.54 37.68 15.27
Kandari 128.6 119.28 245.92 9.74 14.17 12.51 45.68 19.25
Local Kashmiri 124.66 119.24 195.61 5.42 13.69 10.01 49.12 32.2

followed by Red Gold, Granny Smith, Gold Spur,

Tydmans Early respectively. The highest pollen

viability of commercial apple pollinizers was obtained

in the acetocarmine in all the varieties followed by IKI.

In hanging drop method with 15% sucrose solution

maximum pollen germination was recorded in Golden

Delicious followed by Gold Spur, Granny Smith, Red

Gold, Tydman Early respectively. In agar plate

germination with 15% sucrose solution, maximum

germination was observed in Golden Delicious

followed by Tydeman’s Early, Granny Smith, Red Gold,

Gold Spur, respectively. Maximum tube growth was

recorded in Golden Delicious with 15%  sucrose in

hanging drop method while in agar plate germination

method, maximum pollen tube length was recorded in

Golden delicious with 10% sucrose. Pollen production

(total no. pollen /flower) was highest in Golden

Delicious than Gold Spur, Tydemans Early, Red Gold,

and Granny Smith respectively.

Evaluation of walnut genotypes in relation to floral
biology and yield attributing traits

To find out the flowering physiology of walnut and

to select the suitable pollinizers, thirty three genotypes

were evaluated during 2010-11.  Among these, 17

genotypes were found protogynous where as 16 were

protoandrous. Male flower blooming ranged from 7

days to 23 days in different genotypes where as female

Table10: Intervarietal crosses and cross compatibility studies in apple

Cross combinations  ( Line X Tester) Fruit set (%)
Mollies Delicious X Red Delicious 57.75
Oregon Spur X Red Delicious 3.28
Silver Spur X Red Delicious 4.82
Granny Smith X Red Delicious 55.37
Coe Red Fuji X Red Delicious 39.76
Top Red X Red Delicious 40.63
Cooper IV X Red Delicious 1.33
Mollies Delicious X Golden Delicious 75.33
Oregon Spur X Golden Delicious 90.64
Silver Spur X Golden Delicious 96.81
Granny Smith X Golden Delicious 72.00
Coe Red Fuji X Golden Delicious 70.49
Cooper IV X Golden Delicious 73.50
Mollies Delicious X Ambri 49.99
Oregon Spur X Ambri 32.31
Silver Spur X Ambri 44.88
Granny Smith X Ambri 36.92
Coe Red Fuji X Ambri 55.00
Cooper IV X Ambri 63.86
Mollies Delicious X Lal Ambri 40.14
Oregon Spur X Lal Ambri 34.28

Cross combinations  ( Line X Tester) Fruit set (%)
Silver Spur X Lal Ambri 7.00
Granny Smith X Lal Ambri 15.55
Coe Red Fuji X Lal Ambri 64.01
Cooper IV X Lal Ambri 0.00

Other crosses
Top Red x Golden Delicious 22.64
Gala Mast x Golden Delicious 53.98
M. Floribunda x Ambri 15.20
Snow Drift x Ambri 68.05
Maharaji x Ambri 55.16
Top Red x Ambri 62.67
Gala Mast x Ambri 35.30
Snow Drift x Lal Ambri 23.33
Benoni x Lal Ambri 14.17
Top Red x Lal Ambri 21.84
Oregon Spur x Lal Ambri 34.28
Manchurian x Lal Ambri 23.33
CD at 5% 3.14
S.E (mean diff.) 1.57
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flower bloom ranged from 6 days to 34 days. The

highest blooming duration was recorded with CITH-

W-23 where as BP-3 recorded maximum male flower

blooming period. Maximum synchronization of male

and female bloom was recorded wth 16 days in CITH-

W-26 where as minimum of 2 days synchronization

was recorded in Wussan -2. No synchronization of

male and female flowers was observed with Opex-

Culchery, Turtle, Wussan -8 and FPTBr-1 which shows

that these varieties needs other genotypes for

pollination and fruit set (Table-12).

Breeding for development of superior varieties/
hybrids in solanaceous vegetables

To identify and develop suitable varieties / hybrids

of chilli, capsicum, tomato and brinjal, 256 advance

breeding lines 7 varieties and 8 hybrids of chilli, 26

advance breeding lines of capsicum, 11 varieties and

Table 11: Influence of diallel cross combinations on fruit set and quality of cherry cultivars

Cross Combinations Per cent Fruit Fruit Fruit T.S.S. Acidity
fruit set weight(g) length(mm) dia.(mm) (0B) (%)

Mishri x Mishri 30.98 5.57 20.33 20.55 15.10 1.15
Mishri x Van 28.78 5.64 21.76 22.50 16.65 1.25
Mishri x Double 40.37 3.93 20.54 21.09 14.60 1.24
Mishri x Lambert 31.08 3.89 20.17 21.35 14.96 1.25
Mishri x Stella 32.45 3.92 19.96 21.22 13.60 1.49
Mishri x Bing 47.73 4.40 20.36 21.18 13.93 1.30
Van x  Mishri 44.74 5.18 19.92 18.96 13.30 1.41
Van x Van 40.78 5.25 18.01 20.01 15.56 1.22
Van x Double 76.06 4.20 19.78 18.89 14.40 1.27
Van x Lambert 31.92 3.86 16.92 17.30 18.23 1.28
Van x Stella 34.54 2.98 16.46 12.46 11.33 1.24
Van x Bing 32.67 4.21 19.02 17.71 14.30 1.21
Double x  Mishri 40.64 3.88 19.80 19.08 16.26 1.33
Double x Van 38.42 4.63 20.64 21.98 15.10 1.21
Double x Double 44.44 5.32 19.74 20.55 15.26 1.29
Double x Lambert 39.07 4.18 19.99 18.15 14.50 1.28
Double x Stella 37.68 4.50 20.00 18.40 15.70 1.41
Double x Bing 42.69 3.66 18.92 19.17 14.00 1.34
Lambert x Mishri 38.48 4.18 19.38 19.47 15.80 1.19
Lambert x Van 42.27 4.16 19.22 18.38 15.00 1.23
Lambert x Double 39.02 4.21 19.95 18.57 15.23 1.27
Lambert x Lambert 44.57 5.24 19.32 20.71 15.00 1.17
Lambert x Stella 54.12 3.51 19.36 19.65 15.86 1.38
Lambert x Bing 42.18 3.99 19.34 18.18 15.80 1.39
Stella x Mishri 50.53 4.94 20.25 20.96 15.00 1.41
Stella x Van 49.72 4.32 20.19 20.32 15.03 1.33
Stella x Double 39.99 5.30 2041 19.69 15.33 1.28
Stella x Lambert 44.27 4.76 20.27 20.42 14.63 1.21
Stella x Stella 40.47 5.18 20.35 21.33 15.76 1.29
Stella x Bing 50.53 4.37 20.01 20.50 14.63 1.34
Bing x Mishri 54.95 4.42 19.40 20.47 14.26 1.38
Bing x Van 43.16 4.44 19.38 20.45 14.36 1.19
Bing x Double 47.22 4.59 19.27 20.25 15.03 1.27
Bing x Lambert 46.15 4.17 19.47 20.34 14.20 1.39
Bing x Stella 46.63 4.20 19.13 20.24 14.30 1.23
Bing x Bing 50.23 4.39 19.26 20.21 14.20 1.17
LSD at 5% 12.49 0.65 0.76 0.75 0.59 0.20
SEM 6.26 0.32 0.38 0.37 0.29 0.10
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Elite Chilli Selections

1. Chilli promising lines/ varieties/ hybrids identified

Programme No. of lines Promising lines/ varieties/ hybrids
Evaluation of CITH lines 256 CITH -Sel-69      CITH -Sel-71    CITH -Sel-221   CITH -Sel-222

CITH -Sel-84      CITH -Sel-222, SH-KC-23CITH -Sel-100    CITH
-Sel-331, CITH-P-2

Chilli varieties Chilli varieties (7) SH-KC-12, AKC-406 , ACS-06-02, ACS-06-01
under AICRP

Chilli hybrids Chilli hybrids (18) ARCH-228,CCH-4,VNR-332,Arka Harita, SHP-4884, Kashi
under AICRP Anmol (OPC)

2.  Promising hybrids/varieties identified in tomato

Programme No of varieties / Promising varieties/ hybrids
hybrids

Varieties evaluated (AICRP) 11 DVRT-2,      Roma,VTG-106, UR-415, CO-3, VTG-90, DARL-305
Hybrids evaluated (AICRP) 16 ARTH-3, BCTH-4, NTH-1389
CITH hybrids evaluated 8 CITH-TH-1,   CITH-TH-2, SH-TH-1,        CITH-TH-3

 3.  Promising hybrids/varieties identified in capsicum

Programme No of varieties / Promising varieties/ hybrids
hybrids

Varieties/hybrids evaluated 26 SH-SP-603, NS 284( R) Sel. Nishat-4, SH-SP-24, SH-SP-706,
Orobell and SH-SP-1

Promising capsicum selections

RESEARCH ACHIEVEMENTS
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24 hybrids of tomato and 21 advance breeding lines of

brinjal were evaluated for fruit yield and yield

attributing traits. On the basis of evaluation, promising

lines and hybrids in each crop have been identified

and given as below.

At Mukteshwar after evaluation of advanced

segregating lines of capsicum in experimental as well

as farmers field, two lines have been introduced in state Performance of capsicum under farmer’s field

Table 12: Blooming behaviour of walnut genotypes

Genotype Periodicity of Days of Periodicity of Days of Maturity No. of
male bloom male bloom female bloom female of male and synchronous

blook female parts days of bloom
1 CITH-W-1 19 April-02 May 13 7-27April 20 protogynous 9 days
2 CITH-W-2 17 April -03 May 17 2-27April 26 Protogynous 10 days
3 CITH-W-3 27 April -10 May 14 11 April-10 May 30 Protogynous 17 days
4 CITH-W-4 07-17 April 11 20 April-06 May 17 protandrous 4 days
5 CITH-W-5 22 April -10 May 19 26 April-07 May 12 Protandrous 12days
6 CITH-W-6 17 April -03 May 8 2-27April 26 Protogynous 11days
7 CITH-W-7 12-19 April 11 22 April-13 May 6 protandrous -
8 CITH-W-8 5-22 April 18 19 April-8 May 19 protandrous 4 days
9 CITH-W-9 16- 30 April 15 30 Mar-27 April 29 Protogynous 12 days
10 CITH-W-10 21 -29 April 9 23 April -15 May 23 protandrous 7 days
11 CITH-W-11 31 Mar-19 April 20 13April-4May 22 protandrous 7 days
12 CITH-W-12 18 -30 April 13 4-28  April 25 Protogynous 11 days
13 CITH-W-13 9-28 April 20 24 April-11May 18 protandrous 5 days
14 CITH-W-14 ————— 4-27 April 24 Protogynous -
15 CITH-W-15 20-29 April 10 23 April-11 May 19 protandrous 7 days
16 CITH-W-16 15 April -3May 19 8-27 April 20 Protogynous 13 days
17 CITH-W-17 20 April -1 May 12 12-27April 16 Protogynous 8 days
18 CITH-W-18 11-20 April 10 18 April-12May 24 protandrous 3 days
19 CITH-W-19 21-30 April 10 7-29 April 23 Protogynous 9 days
20 CITH-W-23 19 April -2 May 13 7 April-10 May 34 Protogynous 13 days
21 CITH-W-24 16-30 April 15 27April-12May 16 protandrous 4  days
22 CITH-W-25 11 -28 April 18 22 April-11 May 20 protandrous 7 days
23 CITH-W-26 20 April -5May 16 13April-6 May 24 protandrous 16 days
24 CITH-W-27 17-28 April 12 1-26 April 26 Protogynous 10days
25 Hamdan 19-28 April 10 5-19April 11 protogynous 1 day
26 Opex Cul. 11-17 April 7 24-30April 7 protandrous -
27 Tutle - - 16-28April 8 protogynous -
28 WUSSAN-1 1-9April 9 18-26April 9 protandrous -
29 WUSSAN-2 17-27April 11 4-18April 15 Protogynous 2 days
30 WUSSAN-8 5-13April 9 15-25April 11 protandrous -
31 VL-2 12-24April 13 1-14April 14 Protogynous 3 days
32 FPTBr-1 17-26April 10 2-11April 10 protogynous -
33 BP-3 13-25 April 23 20 April-10 May 20 protandrous 6 days

4. Promising lines identified in brinjal

Programme No of varieties / Promising lines
hybrids

Line evaluation 21 CITH-B-4-16, CITH-B-4-9-1, CITH-B-4-15, CITH-B-4-15-1,
CITH-B-4-16-1, CITH-B-113, CITH-B-4-8-1, CITH-B-SB-8

varietal trial of Uttarakhand for multi-location testing.
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Improvement in onion and garlic
At Mukteshwar,  a very promising line namely

Mukteshwar Garlic Sel-2 having large size bulbs and

good keeping quality under long day conditions was

developed and tested at AVT-II under All India

Network Research Project (AINRP) on onion and garlic.

The variety was found superior than national as well

as local checks in Himachal Pradesh at IARI-regional

station, Katrain and Uttarakhand conditions at VPKAS,

Almora and CITH-RS, Mukteshwar (Table-13) and is

expected to be identified for temperate hills.

Another garlic selection, Mukteshwar Garlic

Selection-9, was also evaluated under long day

conditions of Uttarakhand and was found superior

than local checks. At Srinagar, sixteen genotypes of

onion and six genotypes of garlic (long day types) were

selected on the basis of variable traits and these

genotypes are further evaluated  and multiplied.

The varietal evaluation of onion indicated that

among the 36 entries tested under IET and AVT-I trials,

AOLD-RB-09-29 recorded highest plant height

(79.80cm) and number of leaves/plant. The entry

AOLD-RB-09-22 recorded largest size of bulb  (115.50

g) and highest gross yield (770.00q/ha) followed by

AOLD-RB-09-12  with 113.1g bulb weight and 754.00q/

ha. Other entry’s such as AOLD-RB-09-016 and AOLD-

RB-09-3 recorded highest marketable bulbs (98%)

along with highest marketable yields i.e. 625.89 q/ha

and 623.86q/ha, respectively and were on par with

AOLD-RB-09-22 (616.00q/ha). However, AOLD-RB-09-

18 recorded highest % of A grade bulbs (45%). In the

storage trials entry, AOLD-RB-09-24 recorded minimal

total  loss (33%) followed AOLD-RB-09-27 and  AOLD-

RB-09-28 with 36.50 % and 38.50% respectively.

Table 13: Performance of Mukteshwar Garlic Sel-2 in multi-location trial

Almora Solan Mukteshwar Katrain
Phule Baswant 84.2 87.5 61.5 94.8
NRCWG3 124 79.2 87.8 144.4
NRCWG4 112 82.5 86.9 53.7
Mukteshwar Sel-2 149.1 82.5 173.2 216.7
AFP (G313) 98.1 70 160.2 164.8
Local (C) 108.2 80.8 46.9 161.1
G-41 (C) 120.3 62.5 86.2 140.7
G-282 (C) 94.4 69.2 81 135.2
VLG-1(C) 103.6 83.3 34.6 114.8
Source: Annual report, AINRP on onion and garlic 2009-10 pp 36

In garlic, among the 23 entries, CGLD-RB-09-09

recorded highest plant height  (60.34 cm), largest

average bulb weight (36.34g)  , maximum TSS (34.62 
0

Brix), and highest total yield (226.25q/ha) as well as

marketable  yield (221.73q/ha) which was closely

followed by CGLD-RB-08 with 42.63 cm plant height,

27.26g average bulb weight, 204 q/ha total and 200.8

q/ha of marketable yield. Entries like CGLD-RB-09-05,

CGLD-RB-09-02, CGLD-RB-09-03 were also superior to

check in respect to total and marketable yield.

However, CGLD-RB-09-01 recorded minimum total loss

during storage after four months of harvesting.

Hybridization of long day onions with short day
types for higher yield and quality

To develop high yielding colored varieties with

better shelf life hybridization programme  was initiated

involving six long day types (viz, A1, B2, C3, D4, E5 and

F6) and nine short day types (viz, G7, H8, I9, J10, K11,

L12, M13, N14, & O15). One hundred F
1

’s were produced

and the segregants with ideal traits are being isolated

for higher yield and better shelf life .

Performance of exotic vegetables under Kumaon
hill conditions

Under this project, broccoli varieties-KTS-1, Palam

Vichitra, Punjab Broccoli, Palam Kanchan and

Aishwarya; Knol khol varieties-Winner, Tender Knob

and Parsley variety-Moss curled were evaluated under

open field conditions of Kumaon hills. Maximum yield

(165 q/ha) in broccoli was recorded in Punjab broccoli-

1 (Table-14). In Knol khol variety-Winner (134.68 q/

ha) highest yield was recorded. The Parsley variety-

Moss curled however, yielded  259.60 q/ha.

RESEARCH ACHIEVEMENTS
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High value vegetables growing in open field

Improvement and production of saffron
Under saffron improvement programme, as

many as 32 elite clones were evaluated for economic

traits such as fresh pistil weight,  dry weight,  perianth

size, style and stigma length along with weight. A

total of ten best clones having high saffron yield/

hectare in their initial planting year were indentified

(Table-15). They include CITH-125 (4.1 kg/ha), CITH-S-

123 (4.0 kg/ha), CITH-S-124 (3.90 kg/ha), CITH-S-122

(3.80 kg/ha), CITH-S-1277 (3.80 kg/ha), CITH-S-121 (3.7

kg/ha), CITH-S-107 (3.7 kg/ha), CITH-S-120 (3.5 kg/ha),

CITH-S-104 (3.4 kg/ha) and CITH-S-117 (3.4 kg/ha)

having high  saffron yield / hectare in their initial

planting year.

Besides improvement, by following the production

technologies developed under various projects about

3 lakh healthy corms were produced. Out of these, 1-

1.5 lakh corms have been sold/distributed to the

farmers along with package of technologies for

increasing saffron production and productivity. While

the rest of the corms are reused for different

experiments  during 2010 or further replanted for

multiplication.

Diversification with off-season high value
vegetables for increasing farm income in
temperate region

To identify suitable crops and varieties of high

value temperate vegetables, four varieties of

asparagus, two of artichoke, seven of lettuce, six of

broccoli, three of chinese cabbage, two each of celery

and parsley, thirty four of kale, three of swiss chord

and four of pran were introduced and evaluated

during main as well as off season for yield and quality.

Among the crops varieties tested, the best cultivars in

each crop with highest yield (q/ha) were identified

(Table-16) and their seeds are being multiplied for their

popularization in farmers field for realizing higher

income and better nutrition to consumers.

Diversification in temperate fruit production through
introduction of new fruit crops

Introduction and Evaluation of Cape gooseberry
collections/genotypes for adaptation to temperate
climate

Introduction and adaptation of new crops

contribute to an increase in diversity of agriculture

systems and also offers new alternatives to farmers

and markets, with crops that may have a high value

and for which generally there is no over production.

Therefore, new crops can result in an increase of

income for farmers, contribute to a more eco-friendly

agriculture, reduces the risk of crop failure and

increase botanical knowledge. Therefore many new

crops from other agro climatic zones can present

desirable attribute to be introduced as new crop in

our temperate climates.

Cape gooseberry (Physalis peruviana) is an

herbaceous crop grown for its edible fruits. Its wide

range of adaptation and versatile use as table purpose

and processing form along with increasing demand in

exotic fruit market gives good prospectus for the

expansion of Cape gooseberry as a new cash crop in

temperate region. Keeping its importance and scope

Table 14: Performance of broccoli genotype in open field conditions under NWH conditions

Character or parameters Varieties
KTS-1 Palam Vichitra Punjab Broccoli Palam Kanchan Aishwarya

Av Curd Weight (g) 248 446 374 294 146
Total Yield (q/ha) 92.00 165.02 138.38 165.02 108.78
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in consideration 20 accessions collected from various/

diverse parts /regions were introduced and evaluated

for their adaptation under temperate region grown in

summer season.

Evaluation results of Cape gooseberry given in

Table-17 revealed that the genotype CITH –S-13 had

maximum plant height (114.7 cm) followed by CITH-

S15 (107.7 cm). Maximum no. of fruits per single plant

were recorded in CITH-S-16 (73) and CITH-S-20 (72)

while maximum single fruit weight was recorded in

CITH –S-12 (16.44 g) followed by CITH-S-20 (15.33 g).

Yield per plant was recorded highest in CITH-S-20

(1145g/plant) followed by CITH-S-9 (925 g/plant).

Significant differences were recorded in case of TSS

of the fruits (ranging from 9.71 f Brix   in CITH-S-1 to

6.92 f Brix   in case of CITH-S-10). Similarly variation

was also recorded in case of ascorbic acid content of

the fruits. Maximum vitamin C (ascorbic acid) was

recorded in CITH-S22 (79 mg/100g) followed by CITH-

S17 (22.66 mg/100g).

The trial will be continued for this year in order to

further confirm the previous year results.

Diversity of Rose hips
Survey was made locally for collection of Rose Hips

and Thaw Horn genotypes. A lot of variability was

found in terms of fruit size, quality etc. The fruits of

two promising genotypes of Rose Hip and one type of

Thaw Horn were analysed for quality composition. In

case of rose hip genotypes, the weight of single fruit

was found in the range of 0.74 g to 1.88 g and TSS was

found in the range of 18.8 to 21.32 while ascorbic acid

in the range of 72 to 90 mg/100g. The fruits of Jhaw

horn selection were found have 19.2 
0

B of TSS and 72

Genetic diversity of cape gooseberry

Product diversification of cape gooseberry
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Table 16: Performance of high value vegetable crops and the best varieties identified

S. Crops No. of Yield range Best varieties/hybrids identified
No. varieties/hybrids (q/ha)
1 Lettuce 7 245 to 520 LS-2 (520 q/ha)  Grand Rapids  (489q/ha)
2 Kale 34 199-1653 CITH-K-28 (1653 q/ha) CITH-K-3   (1233 q/ha)CITH-K-10

(1120 q/ha)CITH-K-26  (1083q/ha)
3 Parsley 2 116-261 CITH-P-4     (261.7 q/ha)
4 Celery 2 118-226 Ford Hook     (226.4 q/ha)
5 Chinese Cabbage 3 498-1037 CITH-CC-1   (1037 q/ha)
6 Pran 4 357-674 CITH-Pran-2 (674  q/ha) CITH-Pran-4 (572 q/ha)
7 Artichoke 2 200-250 CITH-GA-1   (250 q/ha)
8 Asparagus 2 65-73 CITH-A-1   (73q/ha)
9 Swisschard 3 270-370 CITH_Green (370 q/ ha)
10 Broccoli 6 135-194 Palam Kanchan (192.5 q/ha), Green Head (177.0 q/ha)
11 Sonchal 3 188-211 CITH-S-1 (211 q/ha)

Table 15: Evaluation of saffron clonal selections for growth, yield and quality

Selections Foliage No. of Perianth Stigma Style Pistil Fresh wt. Dry wt. Saffron
length leaves length length length length  of pistil of pistil yield
(cm) (cm) (cm) (cm) (cm) (mg) (mg) (kg/ha)

CITH-S-125 25 22 5.6 3.8 1.8 5.6 40.5 8.2 4.1
CITH-S-123 26 22 7.0 4.5 1.9 6.4 40.2 8.0 4.0
CITH-S-124 27 20 6.2 3.9 1.5 5.4 39.5 7.9 3.9
CITH-S-122 25 20 6.5 4.0 1.8 5.8 37.5 7.6 3.8
CITH-S-12 24 27 6.4 3.4 2.4 5.8 38.8 7.76 3.8
CITH-S-121 24 22 6.8 4.2 1.5 5.7 37.2 7.4 3.7
CITH-S-107 27 29 7.5 4.0 2.4 6.4 37.8 7.5 3.7
CITH-S-120 22 28 5.7 3.9 1.8 5.7 35.5 7.0 3.5
CITH-S-104 26 13 6.8 3.7 2.1 5.8 33.9 6.9 3.4
CITH-S-117 24 22 6.2 3.3 2.1 5.4 34.5 6.8 3.4
CITH-S-112 18 14 6.4 3.0 2.2 4.2 33.8 6.7 3.3
CITH-S-113 22 24 6.2 3.2 1.8 5.0 32.5 6.5 3.2
CITH-S-119 16 25 4.2 3.0 1.2 4.2 32.5 6.5 3.2
(Tetra Stigma)
CITH-S-118 18 26 5.8 3.2 2.0 5.2 34.3 6.5 3.2
CITH-S-10 24 22 5.5 2.9 2.1 5.0 32.5 6.5 3.2
CITH-S-103 22 16 6.3 3.1 2.2 5.3 32.1 6.4 3.2
CITH-S-43 27 16 6.2 3.2 2.1 5.3 32.0 6.4 3.2
CITH-S-114 19 22 5.8 3.4 1.9 5.3 32.0 6.2 3.1
CITH-S-115 18 18 4.9 3.2 2.0 5.2 31.0 6.0 3.0
CITH-S-105 24 17 6.5 3.1 2.2 5.3 31.0 6.0 3.0
CITH-S-106 21 21 6.9 3.4 2.6 6.0 29.4 6 3.0
CITH-S-102 22 14 6.5 3.1 2.3 5.4 29.3 6.0 3.0
CITH-S-108 22 18 6.2 3.4 2.2 5.6 29.5 5.9 2.9
CITH-S-11 18 19 6.2 3.3 2.4 5.7 28.2 5.64 2.9
CITH-S-116 23 18 5.4 2.9 2.1 5.0 30.0 5.8 2.9
CITH-S-13 19 18 6.7 3.4 2.1 5.5 29.0 5.8 2.9
CITH-S-101 28 15 6.2 3.7 2.0 5.7 28.6 5.7 2.9
CITH-S-3 22 19 6.2 3.4 2.3 5.7 28.0 5.6 2.8
CITH-S-111 18 17 5.2 3.2 1.7 4.9 27.8 5.4 2.7
CITH-S-110 17 19 5.8 2.8 1.8 4.6 27.0 5.2 2.6
CITH-S-76 24 18 5.9 3.2 2.2 5.4 26 5.2 2.6
CITH-S-109 19 21 5.5 2.7 1.7 4.4 25.6 4.6 2.3
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mg of ascorbic acid/100 gm of fruit. Plants were

collected and kept in nursery for planting in main fruit

block in coming season. Technology was also

standardized for preparation of quality loose jelly and

preserves of these fruits.

Product Diversification
For product diversification: process technology

was developed for making novel value added products

of Cape gooseberry. During the period of investigation

technology was developed and standardized for

making novel value added products of Cape

gooseberry and Rose hips jam, sauces, osmo

dehydrated products having excellent taste, aroma,

and appeal and over all acceptability for consumers.

Besides cape goose berry and rose hips, a survey

was made locally for collection of fig, black berry etc.

and we could collected nine varieties of rubus, four of

ribes, ten species of husk tomato, twenty seven

varieties of fig, one genotype each of black current,

red raspberry and black berry.  The plants are under

hardening for further introduction in the field. Rooted

plants of pistachio collections, hassel nut, pecan nut

were also collected and planted in the minor fruit block

for further evaluation.

Collection and evaluation of gerbera genotypes for
protected conditions

At Mukteshwar, fifty genotypes of gerbera were

evaluated. The data revealed that all the genotypes

differed significantly with respect to growth and

flowering characteristics. However, the genotypes

viz., G 7, G 15, G 16, G 17, G 18 and G 20 were found to be

promising in respect to cut flower characters (Table-18).

At Srinagar to identify, suitable variety both for

polyhouse and field conditions a total of ten different

germplasm lines were evaluated for growth, flowering

and yield characteristics.

Under polyhouse condition, among all the

germplasm lines,  Dune, Rosalin and Dana Ellen

yielded maximum number of flowers per plant i.e.

59.89, 54.37 and 50.86 respectively (Tabel-19). Whereas,

the plant height was found maximum in Dune (44.63

cm) followed by Salvadore (40.58 cm) and Winter

Queen (39.76 cm). Stalk length was found to be

maximum (68.47 cm) in cv. Dune and it was also good

in respect of vase life in preservative solution. In field

condition, among all the lines Dana Ellen, Dune, Sunway

and Rosalin yielded maximum flowers per plant

i.e.42.34, 41.02, 39.09 and 37.82, respectively (Table-20).

The germplasm lines, Dune and Winter Queen

Diversity of rose hips in temperate regions

Novel value added products of rose hips
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maximum plant height was recorded. Stalk length

was found to be maximum (60.12 cm) in cv Dune

followed by cv. Carambola (53.11 cm) and Rosalin

(52.98 cm). The quality of flower with respect to flower

size, stalk length and vase life was found superior

under polyhouse condition as compare to open

condition.

In vitro micropropagation of cherry
In cherry, clonal root stock Mazzard (Prunus avium

L), which is very difficult to root under in vivo

conditions was used for standardization of

micropropagation protocol. Different phytohormone

combinations were tried to optimize the best

combination for development of fast and efficient

micropropagation technique. Meristem was cultured

on MS medium supplemented with different

concentrations of BAP+ IBA, BAP + GA
3

 and IBA + NAA

for shoot initiation, shoot multiplication and rooting

respectively (Table-21). Medium containing BAP + IBA

Table 17: Physical and chemical characters of different varietal selections of Cape gooseberry

Variety/ No. of Yield Fruit Firmness Juice TSS Acidity Vitamin Carotene
Characters fruits per  per plant Weight (%) (0B) (%) C (mg/100g)

plant (gm) (g) (mg/100g)
CITH-S1 40.00 424.34 15.15 38.55 60.97 9.71 0.53 19.57 1.57
CITH-S2 57.66 825.58 14.20 49.57 59.41 8.16 0.28 22.72 1.63
CITH-S3 36.33 686.83 19.10 39.59 62.17 8.76 0.47 21.24 1.56
CITH-S4 32.00 199.67 6.51 63.30 61.19 8.62 0.52 21.31 1.66

CITH-S5 57.33 548.57 9.27 53.65 59.35 9.14 0.47 19.54 1.62
CITH-S6 61.00 496.53 8.14 39.28 61.33 9.25 0.56 24.31 1.67
CITH-S7 38.66 386.44 9.86 59.70 60.51 9.06 0.61 22.68 1.64
CITH-S8 45.66 464.33 10.17 63.34 58.20 9.30 0.56 22.71 1.59
CITH-S9 67.66 924.81 13.52 32.13 61.10 8.77 0.51 22.36 1.46
CITH-S10 64.00 467.06 7.40 61.70 61.67 6.92 0.44 19.61 1.72
CITH-S11 60.33 484.02 7.90 56.54 60.13 8.75 0.53 21.21 1.58
CITH-S12 42.66 715.67 16.44 41.69 62.77 8.43 0.58 22.68 1.56
CITH-S13 26.00 347.86 13.47 64.33 61.32 8.30 0.58 19.63 1.48
CITH-S14 60.66 428.71 7.03 56.34 63.17 7.29 0.47 21.20 1.61
CITH-S15 36.00 337.99 9.37 57.29 58.14 8.15 0.58 22.75 1.52
CITH-S16 73.00 552.95 7.63 53.51 58.23 9.28 0.53 21.23 1.47
CITH-S17 62.00 684.45 11.29 61.60 56.20 9.13 0.47 22.66 1.58
CITH-S18 58.00 511.58 8.72 60.18 58.43 9.22 0.44 19.55 1.55
CITH-S19 63.00 721.08 11.51 62.18 57.01 8.11 0.67 22.79 1.59
CITH-S20 72.66 1145.03 15.33 62.66 61.07 7.31 0.42 19.55 1.63
CD 3.818* 116.95* 1.35* 0.59* 1.90* 0.29* 0.011* 0.30* N.S.
SE(d) 1.879 57.54 0.66 0.29 0.93 0.14 0.005 0.14 0.14
SE(m) 1.329 40.69 0.47 0.20 0.66 0.10 0.004 0.10 0.10
CV 4.364 12.41 7.34 0.67 1.90 2.06 1.302 0.84 11.08
* Significant at 5%

Promising gerbera selections (G-167, G-16, G-15 & G-18)
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Table 18: Plant and flower characteristics of promising genotypes of gerbera

Genotype Plant Ht. No. of Stem Flower Vase-life Vase-life Yield
(cm) leaves length diameter winter (summer) (No of

(cm) (cm)  (days) (days) flower/m2)
G-6 8.5 11.50 38.54 7.5 19.00 11 216
G-15 20.54 17.5 42.58 10.6 20 9 162
G-16 16.85 18.65 56.25 13.5 13 9 324
G-17 20.89 19 66.25 14.41 14 10 162
G-18 20.54 21.52 45.33 13.44 25 18 338
G-19 13.98 11.87 42.74 11.52 14 10 172.8
G-20 16.74 12.85 69.23 14 22 20 288

Table 19: Performance of gerbera cultivars under polyhouse conditions

Germplasm Plant Plant Flower Flower No. of No. of Flower Av. Length
height spread stalk stem flower/ leaves/ size dia. of leaves
(cm) (cm) length (cm) dia.(mm) plant plant dia. (cm)

Cacharell 25.12 53.25 56.12 5.89 37.11 27.23 11.86 33.12
Salvadore 40.58 52.23 52.23 7.73 36.52 25.45 10.03 34.36
Scope 32.36 57.36 46.32 7.50 28.32 26.63 11.06 42.11
Dana Ellen 28.11 60.12 54.67 7.39 50.86 25.44 12.41 48.19
Sunway 34.32 55.31 55.68 8.13 42.30 24.64 12.35 52.11
Kayak 25.39 55.12 48.32 8.19 33.08 29.18 09.58 34.65
Carambola 34.11 55.32 58.23 7.46 25.32 16.47 11.63 41.57
Dune 44.63 53.29 68.47 7.83 59.89 27.78 12.88 38.91
Rosalin 33.69 58.77 59.12 7.35 54.37 29.21 10.31 45.34
Winter Queen 39.76 62.38 48.12 7.84 34.09 31.30 12.51 45.58

In vitro micropropagation of cherry

proved to be best medium for initial establishment.

Maximum number of shoot (32) and elongated shoots

(10 cm) were observed on MS media supplemented

with BAP + GA
3

. Maximum root induction (18.8) and

root length (9.6 cm) was obtained on MS media

containing IBA  + NAA and IBA + NAA, respectively

(Table-22). Further, growing shoots during the rooting

phase, conditioning the plantlets for a good survival

and quality. Rooted plantlets were transferred to pots

containing perlite: cocopeat (1:1) for acclimatization

for a period of four weeks, and further on soil. On

average 60% of the acclimatized plantlets survived

after three months of transferring into the soil.

In vitro corm multiplication in saffron
Saffron (Crocus sativus L.)  being triploid and sterile

in nature is propagated by vegetative means through

corms. The natural propagation rate of such plant

species is relatively low, therefore an in vitro

multiplication technique like micropropagation has

been used as an alternative method of propagation

for saffron. In the present investigation apical bud

explants were cultured on different nutrient

media supplemented with various concentrations of

plant growth regulators. Micro-corm formation

was observed on all the media combinations.

Maximum number (10) and weight (1.54 g) of

microcorms was observed on MS media supplemented

concentration with BAP + NAA + paclobutrazol (Table-23).
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Table 21:  Effects of different BA and GA3 concentrations on shoot proliferation in Mazzard

Treatents Shoot length (cm) Number of shoots Leaf length Number of leaves
BA (mg l-1) GA3  (mg l-1)

0.5 0.5 3.26f±0.34 5.20g±0.86 1.10d±0.05 7.60d±0.40
0.5 0.4 4.44e±0.23 10.60f±0.40 1.40d±0.12 8.00d±0.45
0.5 0.3 5.60d±0.30 13.20bef±0.58 2.10bc±0.12 10.80c±0.37
0.5 0.2 7.82b±0.28 16.80d±0.58 2.10bc±0.39 12.20b±0.49
0.5 0.1 6.96c±0.24 31.80a±2.22 3.20a±0.09 14.80a ±0.58
1.0 0.5 10.18a±0.50 22.20bc±0.86 2.50b±0.18 13.00b ±0.45
1.0 0.4 5.34d±0.15 24.20b±0.86 2.40b±0.13 12.00b±0.45
1.0 0.3 4.06e±0.17 20.80c±0.86 2.00bc±0.08 10.00c±0.32
1.0 0.2 2.96gf±0.17 15.80de±0.86 1.60cd±0.14 7.40d±0.24
1.0 0.1 2.38g±0.14 12.00f±0.55 1.50d±0.05 5.00e±0.32

Means followed by the same letter within the columns are not significantly different (P= 0.05) using Duncan’s multiple range test

Cultural conditions under light or in dark did not affect

the corm formation and growth. Shoot and  root

regeneration was observed in the microcorms

developed under in vitro conditions. Maximum  number

In vitro corm multiplication in saffron

of shoot (11.6) and length of shoots (11.4 cm) was also

observed on MS media supplemented with NAA + BAP.

Maximum number of roots (11) and length of roots

(11.4 cm) was obtained on G-5 media containing NAA +

BAP (Table-24). The above observations are expected

to make a possible road way for production of quality

planting material in saffron.

Micropropagation of strawberry
For obtaining basic material for the establishment

of large scale, stable and high yielding strawberry

plantlets for cultivation requires mass production of

uniform propagules. Micropropagation is one of the

effective means to achieve this goal. Continuous

planting of runners from old mother plants for five or

more years that are prone to diseases & viruses and

the lack of ideal planting materials are the main causes

of low productivity of strawberry.  The rate of

strawberry propagation through conventional

Table 20: Performance of gerbera under field condition

Germplasm Plant Plant Flower stalk Flower No. of No. of Flower Length of
height spread  length stem flower/ leaves/ size leaves
(cm) (cm) av. (cm) dia.(mm) plant plant Dia (cm) (cm)

Cacharell 21.30 50.12 51.23 6.21 27.30 25.74 10.30 28.36
Salvadore 25.36 51.89 47.89 6.77 25.11 21.55 8.32 29.16
Scope 30.12 54.36 42.15 7.20 17.86 24.65 9.60 37.36
Dana Ellen 25.57 57.79 49.32 7.01 42.34 23.81 11.19 42.01
Sunway 30.11 50.12 50.68 8.02 39.09 23.02 10.32 46.12
Kayak 20.12 52.01 43.22 8.21 25.36 26.45 09.56 30.68
Carambola 31.11 53.22 53.11 7.18 17.82 15.12 10.36 36.31
Dune 37.16 48.34 60.12 7.63 41.02 22.37 11.58 32.73
Rosalin 28.10 55.65 52.98 7.23 37.82 26.80 09.10 40.43
Winter Queen 37.15 58.74 44.57 7.67 24.36 27.17 10.67 41.19
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technique is quite low and it is difficult to maintain

plant material during the summer months. Efficient

method for shoot regeneration, proliferation and

rooting from nodal segments of strawberry cultivars

Chandler, Oso-Grande and Cama-Rosa was developed.

After six weeks of incubation maximum regeneration

of 90 per cent was recorded in cv. Chandler on MS

medium with BA + NAA (Table-25). In all cultivars

maximum mean number of shoots per explant was

observed in MS + BA + NAA. Maximum length (10.18

cm) and number of shoots (10.4) were observed in cv

Chandler on MS Media supplemented with BA and NAA.

The regenerated shoots were rooted on MS basal

medium with different concentrations IBA (Table-26).

The maximum frequency of rooting, highest number

of roots (10) and maximum length of roots (7.5 cm)

was observed in cv Chandler on MS medium containing

IBA. The plantlets, thus developed were hardened and

successfully established in soil.

Genetic diversity analysis in apricot (Prunus
armeniaca L.) germplasm

Twenty four apricot genotypes from different

geographic origins were studied by means of RAPD

markers. The aim of the study was to determine the

genetic relationships among genotypes from different

eco-geographical regions. A total of 43 decamer

primers were used in this study. All of them were

polymorphic in the set of cultivars studied and allowed

every genotype to be unambiguously distinguished.

Genetic diversity in the population was analyzed using

several variability parameters. A dendrogram based

on UPGMA analysis grouped the 24 genotypes into four

main clusters with Jaccard’s similarity coefficient

ranging from 0.14 to 0.86 with an average of 0.40.

Principal Coordinate (PCO) analysis was comparable

to the cluster analysis. RAPD markers have proved to

be an efficient tool for fingerprinting of cultivars and

conducting genetic- diversity studies in apricot. The

Micropropagation of strawberry

UPGMA dendrogram showing clustering pattern of apricot (Prunus armeniaca L) genotypes. The bootstrap values are given on the nodes.
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Table 23: In- vitro corm multiplication in saffron from apical buds

Treatments Paclobutrazol Number of Weight of corm (g)
Medium BAP mgl-1 NAA mg l-1 mg l-1 microcorms

MS 1.0 0.1 1.0 8.4abc±0.56 0.96bc±0.12
1.0 0.5 1.5 8.4abc±0.25 0.6cd±0.35
2.0 0.5 1.5 10.2a±0.40 1.54a±0.11
2.0 1.0 2.0 7.6bc±0.25 0.48cd±0.02

G-5 1.0 0.1 1.0 6.2c±0.48 0.72cd±0.10
1.0 0.5 1.5 7.2bc±0.18 0.48cd±0.02
2.0 0.5 1.5 8.8ab±0.36 1.34ab±0.11
2.0 1.0 2.0 6.0c±0.38 0.34d±0.02

Means followed by the same letter within the columns are not significantly different (P= 0.05) using Duncan’s multiple range test

Table 24: In- vitro root and shoot regeneration in saffron from apical buds

Treatments Shoot length Number of Root length Number of
Medium NAA (µM) BA (µM) (cm) shoots (cm) roots

MS 27 44.4 10.8ab±0.53 10ab±0.57 7.6c±0.43 7.4bc±0.53
21.6 22.2 11.4a±0.51 11.6a±0.64 10ab±0.38 9.8ab±0.43
16.2 4.4 10.0abc±0.35 8.8abc±0.69 8.4bc±0.20 7bc±0.35
10.8 2.22 6.8de±0.43 6.6bc±0.56 7.2c±0.18 5.8c±0.36

G-5 27 44.4 8.4bcd±0.25 8abc±0.57 10.2ab±0.43 11.0a±0.89
21.6 22.2 10.4abc±0.37 10ab±0.52 11.40a±.46 11.4a±0.53
16.2 4.4 08cde±0.35 6.8bc±0.55 10.0ab±0.22 8.8abc±0.53
10.8 2.22 5.6e±0.37 5.4c±0.49 8.8bc±0.18 7.4bc±0.37

Means followed by the same letter within the columns are not significantly different (P= 0.05) using Duncan’s multiple range test

Table 25: Effect of BA and NAA on shoot regeneration and multiplication of Strawberry

Treatment (mg/l) Shoot number Shoot length (cm)
BA NAA Chandler Oso-Grandy Camarosa Chandler Oso-Grandy Camarosa
1.0 0.5 3.4ab±0.51 2a±0.32 1.8ab±0.37 3.26b±0.33 2.32b±0.12 1.84b±0.15
1.0 0.1 4.2b±0.58 2.2ab±0.37 2.25ab±0.43 4.44c±0.23 4.42d±0.10 3.64d±0.10
1.5 0.5 6.6cd±0.51 4cd±0.45 2.8bc±0.37 5.6d±0.30 4.92e±0.09 3.9d±0.19
1.5 0.1 7.4cd±0.60 5.2d±0.66 3.6c±0.51 7.82f±0.27 6.26f±0.19 5.08e±0.09
2.0 0.5 10.4e±0.51 7.8e±0.66 7.2d±0.37 10.18g±0.49 8.3g±0.15 7.18g±0.05
2.0 0.1 7.6d±0.51 5.4d±0.51 2.8bc±0.37 6.96e±0.23 4.98e±0.21 5.8f±0.31
2.5 0.5 6c±0.32 3.6bc±0.51 2.4b±0.51 5.34d±0.15 4.48d±0.12 3.82d±0.12
2.5 0.1 4.4b±0.51 3.2abc±0.37 2.4b±0.24 4.06c±0.16 3.38c±0.16 2.58c±0.10
3.0 0.5 3.8b±0.37 2.2ab±0.37 1.6ab±0.24 2.96ab±0.16 2.18b±0.05 1.72b±0.13
3.5 0.1 2.2a±0.37 2a±0.32 1.2a±0.20 2.38a±0.13 1.48a±0.20 1.22a±0.09

Table 22: Effects of different BA and IBA concentrations on rooting in Mazzard
Treatments Root length (cm) Number of roots

NAA (mg l-1) IBA (mg l-1)
0.5 1.0 2.50ef ±0.92 14.00cd±1.05
0.5 1.5 4.60d ±0.62 18.80b±0.66
0.5 2.0 9.60a ±0.87 22.60a±0.93
0.5 2.5 8.60b ±0.39 17.80b±0.37
0.2 1.0 7.40c ±0.36 15.80c±0.37
0.2 1.5 4.60d ±0.90 13.60d±0.93
0.2 2.0 5.20d ±0.36 10.00e±0.32
0.1 1.0 3.20e ±0.20 8.40e±0.24
0.1 1.5 2.60ef ±0.39 6.40e±0.51
0.1 2.0 2.30f ±0.26 6.40f±0.24
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Table 26: Effect of different IBA concentrations on root proliferation in strawberry

Treatment Root number Root length (cm)
(mg/l)
IBA Chandler Oso-Grandy Camarosa Chandler Oso-Grandy Camarosa
0.3 1.6a±0.24 1.8a±0.37 1.2a±0.20 1.7ab±0.12 1.68b±0.06 1.42ab±0.07
0.6 1.6e±0.24 1.4a±0.24 1.2a±0.20 1.52a±0.16 1.24a±0.10 1.2a±0.08
0.9 2.8c±0.37 1.6a±0.24 2.2bc±0.20 3.36d±0.36 2.28c±0.09 1.66bc±0.15
1.2 3.4a±0.50 2.2ab±0.37 1.6ab±0.24 2.56c±0.13 2.7de±0.14 2.04c±0.10
1.5 5.4c±0.50 5.2de±0.37 2.6c±0.40 4.78e±0.25 3.34e±0.13 2.82d±0.09
1.8 7.4b±0.39 3.6c±0.50 2.4bc±0.24 5.76f±0.26 5.16g±0.24 4.64g±0.14
2.0 10c±0.70 6.4e±0.67 5.2d±0.37 6.38f±0.18 4.02f±0.15 4.16f±0.25
2.3 5.8ab±0.37 4.2cd±0.52 1.8abc±0.37 7.58g±0.26 7.08h±0.21 5.6h±0.20
2.6 5.2ab±0.37 3.4bc±0.50 1.8abc±0.37 4.86e±0.35 4.4f±0.11 3.52e±0.16
2.9 2.8d±0.73 2a±0.31 1.6ab±0.24 2.26bc±0.10 1.94bc±0.09 1.58ab±0.14

Table 27: RAPD profile of 40 garlic genotypes used for genetic diversity analysis

Primer PIC Rp MI
OPA1 0.321237 0.414634 0.321237
OPA2 0.449732 0.682927 0.449732
OPA4 0.20122 0.231707 0.20122
OPA3 0.156454 0.178862 0.156454
OPA5 0.323171 0.47561 0.323171
OPA9 0.244646 0.353659 0.244646
OPA7 0.103064 0.109756 0.103064
OPA8 0.069304 0.073171 0.069304
OPA11 0.342653 0.439024 0.342653
OPA12 0.024093 0.02439 0.024093
OPA14 0.135634 0.146341 0.135634
OPA17 0.055027 0.056911 0.055027
OPA18 0.232005 0.268293 0.232005
OPA19 0.086333 0.091463 0.086333
OPA20 0.441701 0.658537 0.441701
OPV2 0.092802 0.097561 0.092802
OPV3 0.047591 0.04878 0.047591
OPV7 0.047293 0.04878 0.047293

level of genetic variability or relatedness obtained

from this analysis will enable the future crossing or

breeding in apricot.

RAPD profile based grouping of garlic (Allium
sativum) germplasm with respect to
photoperiodism

Forty garlic genotypes were evaluated using RAPD

markers to determine the genetic relationship among

the genotypes showing morphological variations.

Eighteen decamer primers were used in this study. All

of them were polymorphic in the set of cultivars

studied enabling the genotype to be distinguished.

Genetic diversity in the population studied was

analyzed using several variability parameters. A

dendrogram based on UPGMA analysis that grouped

the forty genotypes into three main clusters with

Jaccard’s similarity coefficient ranging from 0.00 to

0.75 with an average of 0.25 (Table-27).

Principal Coordinate (PCO) analysis was

comparable to the cluster analysis. Finally, the

investigation of the genetic variation of garlic with

RAPD indicated that this marker is suitable tool for

assessing polymorphism with respect to day length

requirement and estimating the genetic similarity.

Work on further characterization of almond,

walnut and olive using RAPD and SSR markers is under

progress.
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Crop Production and Propagation

Large scale multiplication of quality planting material
and seeds of temperate horticultural crops

Quality rootstock/ seedling material production
A total of 1.02 lakh clonal /seedlings of apple

rootstocks (MM – 106, EMLA – 106, MM-111, M.9, M.26,

M.27), cherry (Mazzard, Mahaleb, seedling), peach,

plum, walnut, apricot and almond seedlings have been

produced. These have been supplied to state

Development Department and farmers and have also

been used for budding and grafting with elite

commercial varieties.

Quality planting material through budding and
grafting

About 65000 plants of elite varieties were produced

through budding, grafting, cutting, layering etc.  in

apple (10000 Nos.), almonds (20000 Nos.) Pear

(10000Nos.) Cherry (2500- Nos.), Apricot (4500Nos.)

Plum (1000Nos.) and peach (3500 No) strawberry

(20000) and walnut (2500)and material has been

supplied to Department of Horticulture and Network

centers of J&K, H.P. Uttarakhand, Arunachal Pradesh

TN and growers of these regions.  Besides root stock

and budded / grafted plants, a large quantity of bud

wood/ graft wood (2.50 lakhs) was also produced and

part of it was distributed to state departments, nursery

men and farmers. At Mukteshwar, a total of 10,000

grafted plants/bud wood of apple cultivars Oregon

Spur, Starkrimson, Skyline Supreme, Red Chief, Vance

Delicious, Mollies Delicious, Top Red, Well Spur, Spur

Type Red Delicious, Red Gold, Golden Delicious, Golden

Spur, Tydeman’s Early and other cultivars were

produced and distributed to local farmers and KVK’s.

           Planting material production at CITH
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Bud wood of superior apple and peach cultivars were

distributed to farmers. Multiplication of apple clonal

rootstocks such as MM-106, MM-111 and M-9 is in

progress. Observatios on different quality standards

and characteristics of grafted plants has also been

recorded for production of high quality planting

material of apple plants.

Production of quality seeds / seedlings of improved
vegetable varieties / hybrids of commercially
important vegetable crops

To popularize new varieties and hybrids, a total

quantity of 2.06 kg hybrid seed of cucumber brinjal,

chilli, capsicum and tomato were produced, seedlings,

raised and distributed to farmers under HTM project.

In addition, 488 kg of breeder/quality seeds of tomato,

brinjal, capsicum, chilli, cucumber, pea, beans, spinach,

carrot, cabbage, radish and onion were also produced

for supply to development departments and

farmers. For early raising of crops, 1.7 lakh seedlings

of different summer and rabi vegetable crops were

raised and distributed to kitchen gardeners and

farmers.

Standardization of efficient propagation techniques
for production of quality planting material of walnut

To standardize the most suitable scion wood,

environmental conditions and grafting techniques an

experiment was carried out  with different scion types

that were grafted using wedge and tongue at different

timings under three environmental conditions. Three

scion types namely, top, middle and botton with 3-4

buds and two grafting techniques (wedge & tongue)

were evaluated at four different dates (15
th

  February,

01
st

  March, 15
th

  March, 01
st

  April) under three

environmental conditions (Polyhouse, Polytrench &

open field). Among scion types the scion wood taken

from middle portion recorded highest sprouting and

grafting success in wedge graft under polyhouse

conditions when done during middle of March. Among

different timing of grafting, 15
th

 March was best suited

for maximum graft success. Among different

environments, low cost polyhouse or polytrench were

found ideal environments for maximum success due

to better humidity and ideal temperature than open

field conditions. Maximum number of leaves per plant

and plant height was also found best when grafting

was done from 1
st

 to middle of March.

Chip budding time and height as determining
factors for bud take and successive plant growth
in apple

Among various treatments, chip budding of cv.

Starkrimson on crab apple seedling and clonal root

stock M-9 gave higher percentage of success in the

month of February-March, July-August and

September-October (71.4 -95%)  in comparison to

Tongue grafting (67.8-78%) or T-Budding (65.4-79%).

Budding or grafting at height range of 8-10 cm and

even upto 13-15 cm were found to be better (Table-

28). Similarly in case of peach and pear, chip budding

on seedling rootstock gave success as high as 90.4-

96.3% in peach and 87.4-94.6% in pear during February-

March, July-August and September-October. Budding/

Grafting during peak winter i.e. December- January

gave relatively lesser success(Table-29).

Effect of bio fertilizers on seedling growth of crab
apple

In crab apple, the seedling were treated with

Azotobactor, PSB and Azosprillum inorder to know the

effect on growth and rooting of seedlings. Among the

bio-fertilizer treatments, the crab apple plants treated

with Azosprillum registered highest seedling height,

girth, number of laterals and developed into budable

size than other bio-fertilizers (Table-30).

Walnut propagation under poly house
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pomegranate. Stem cuttings (14-16 cm length) have

been taken during dormant season i.e in the month of

December-January and planted in black polybags

containing rooting media in different proportions as

Soil+FYM (80:20), soil+FYM+cocopeat (60:20:20),

soil+FYM+sand+poultry (60:20:10:10), soil+FYM+

vermiculite+poultry (60:20:10:10), soil+FYM+

vermiculite+poultry+sand (50:20:10:10:10), soil+sand

(50:50) and  soil (100%) and grown under mist

chambers.

The earliest mean number of days to sprouting (60

days), mean total numbers of primary (8) and

secondary roots (32),  length of longest root (28 cm),

number of sprouts per cutting (10) and sprouting

percentage (95%) were recorded to be significantly

high with rooting media containing sand+soil (50:50 ),

percentage of cutting success (90%),  length of sprout

( 9 cm),  leaves per cutting (30-40), mean length (15 cm)

and diameter (1.75 mm) of root, root zone spread (20

cm) and survival percentage of rooted cutting (90%)

were observed to be highest in soil +FYM (80:20) with

semi- hardwood types of  cuttings as compared to soft

Table 29: Comparative performance of chip budding and
other grafting/budding methods of peach and pear

Budding/        Peach       Pear
grafting Budding/ Plant Budding/ Plant
method grafting Height grafting height
and time success(%) (cm) success(%) (cm)
Chip Budding
Dec-Jan 37.9 140.2 40.3 134.3
Feb-Mar 90.4 145.6 89.5 137.5
Jul-Aug 93.4 130.1 87.4 125.4
Sep-Oct 96.3 148.4 94.6 143.2
Tongue Grafting
Dec-Jan 36.4 138.6 43.2 128.5
Feb-Mar 63.5 140.5 87.6 132.1
T-Budding
Jul-Aug 86.4 132.3 74.4 129.6
Sep-Oct 80.5 142.4 70.3 139.5

Table 28: Comparative performance of chip budding and
other grafting/budding on apple seedlings and clonal root
stock (M9) at different heights

Budding/       Seedling rootstock:       Clonal root
grafting                  crab apple         stock:M9
time and Budding/ Plant Budding/ Plant
height grafting Height grafting height

success(%) (cm) success(%) (cm)
Chip Budding
Dec-Jan
8-10cm 65 132.1 63 102.4
13-15cm 62.1 135.2 61.3 98.6
18-20cm 45.3 122.5 42.6 88.4
Feb-Mar
8-10cm 93 134.4 95 106.6
13-15cm 90.2 136.4 88.5 103.2
18-20cm 71.4 125.1 73.1 95.3
Jul-Aug
8-10cm 91 110.9 89 85.4
13-15cm 87.3 112.3 85.2 83.2
18-20cm 77.6 108.5 75.3 75.8
Sep-Oct
8-10cm 95 140.9 93 118.9
13-15cm 89.5 137.8 87.4 112.7
18-20cm 83 130.5 80.2 106.8
Tongue Grafting
Dec-Jan
8-10cm 42 121 40 98.5
13-15cm 45.3 118.6 38.3 95.7
18-20cm 35.5 104.7 32.5 85.2
Feb-Mar
8-10cm 78 124.4 75 101.5
13-15cm 74.6 122.8 71.5 103.2
18-20cm 67.8 108.9 63.6 93.4
T-budding
Jul-Aug
8-10cm 79 120.3 78 85.3
13-15cm 78.4 117.4 71.5 88.6
18-20cm 72.1 104.3 65.7 74.6
Sep-Oct
8-10cm 72 133.2 69 103.3
13-15cm 70.3 130.4 63.7 100.1
18-20cm 65.4 123.5 54.3 95.3

Standardization of rooting media for quality
planting material production of pomegranate under
controlled conditions

The present study was conducted to determine the

effect of rooting media and types of cuttings i.e.

softwood, semi- hardwood and hardwood on quality

planting material production of five genotypes (cv.

Dholka, Bedana, Jyoti, Kandhari and G-137) of

Table- 30: Effect of bio fertilizers on seedling growth of
crab apple

Treatment Plant Plant Buddable
height(cm) girth(mm) proportion (%)

Azotobactor 36.528 2.998 8.385
PSB 47.765 5.065 25.168
Azosprillum 51.013 5.463 50.295
C.D at 5% 0.572 0.498 2.626
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and hardwood cuttings in all the selected genotypes

of pomegranate. From this investigation it is concluded

that the sand+soil (50 : 50) mixture and soil + FYM

(80:20) mixture play’s an important role as rooting

media for quality planting material production

using semi-hard wood cutting in pomegranate

genotypes.

Role of exogenous hormonal rooting Co-Factor
and basel injury in quality planting material
production of pomegranate

The experiment was carried out to study the role

of Indole -3- Butyric acid (IBA) as rooting co-factor

and root promoting hormone with mechanical

wounding at the base of stem cuttings of pomegranate

genotypes. The treatments comprised of three types

of cutting i.e. softwood, semi-hardwood and

hardwood; five genotypes i.e. Dholka, Bedana, Jyoti,

Kandhari and G-137 and three concentrations of IBA

with wounding at the cuttings’ base i.e. 2000 ppm, 3000

ppm, 4000 ppm all types of stem cutting were collected

in dormant period i.e. December.-January and planted

in black polybags containing media Soil+Sand (20:80)

under mist-propagation chamber. Among various

concentration of IBA, 4000 ppm with wounding at the

cuttings’ base has given best response in term of the

earliest mean number of days to sprouting (58 days),

mean number of primary roots per cutting (15), number

of secondary roots per cutting (25%), length of longest

root (30 cm), root zone spread (25cm) , survival

percentage (95%), no. of leaves per cutting (40-45),

sprouting % (90), length of sprout (9 cm) no. of sprouts

per cutting (7), length and diameter of root (15, 1.84)

with semi - hardwood types cutting in all the selected

genotypes. From the study, semi-hardwood type of

cutting treated with IBA 4000 ppm and wounding at

the cuttings’ base was found best in all the genotypes,

which also induces fibrous root system essential for

better establishment under field conditions as

compared to other treatments and type of cuttings.

Effect of PGR’s and colchicine on corm production
of saffron after two years of planting

Different concentrations of four growth

regulators (NAA, GA3, BA and CCC) and colchicines

were treated to know their effect on corm production

and flower/’ saffron yield. The results are very

promising with NAA of 1500 ppm concentration

produced highest number of flower bearing corms

(65.8%) and total corm yield (20.4 t/ha) after two years

of planting followed by CCC 2000 ppm which produced

53.1% flower bearing corms and 15.7 t/ha corm yield

(Table-31).

Tablle 31: Effect of PGR’s and colchicine on corm production of saffron after two years of planting

S.No Treatments Av. no of Av. corm Flower Foliage No of Total corm Total
corms/plant  weight (g) bearing length leaves weight / corm

corms(%) (cm) plant(g) yield (t/ha)
1 NAA 500 ppm 10 2.9 39.8 37.0 9.0 29.8 9.9
2 NAA  1000ppm 11 3.4 37.6 41.0 8.0 37.8 12.6
3 NAA 1500ppm 14.9 4.2 65.8 47..0 11.5 62.9 20.4
4 GA3 100ppm 14.9 2.8 34.6 33.5 6.0 41.7 13.8
5 GA3 200ppm 9.4 2.9 43.1 35.5 6.5 28.8 9.6
6 GA3 300ppm 5.8 4.1 62.5 41.0 9.5 23.5 7.8
7 BA 20 ppm 14.8 2.9 26.7 27.0 5.5 43.0 14.3
8 BA 40 ppm 19.5 1.1 9.2 33.0 7.5 22.6 7.5
9 BA 60 ppm 13.8 3.4 46.6 38.5 9.0 47.2 15.7
10 COL 1000ppm 14.8 2.1 23.5 24.0 11.5 31.9 10.6
11 COL 2000ppm 11.5 2.2 16.5 25.5 13.0 25.7 8.5
12 COL 3000ppm 7.2 3.1 31.6 23.0 14.0 22.6 7.5
13 CCC 1000ppm 18.3 2.2 20.4 33.5 8.0 40.7 13.5
14 CCC 1500ppm 12.1 3.0 42.0 37.0 10.5 35.5 11.8
15 CCC 2000ppm 10.1 4.7 53.1 46.0 12.5 47.3 15.7
16 CONTROL 9.5 2.7 34.0 29.5 7.0 25.8 8.6
CD at 5% 4.42 1.23 9.76 5.05 3.35 15.50 5.07
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Standardization of medium, medium-high and high
density orcharding in temperate Fruits

Performance of apple cultivars under high density
planting system

The  high density planting system in apple was

started during 2002-03 with  four varieties of apple

grafted on  M-9 root stock and two spacings (1.5 x 3.0

m and 2.0 x 3.0 m) involving Golden Delicious as

pollinizer. Results indicated that among the varieties

tested, the variety Mollies Delicious registered highest

yield (35.46 t/ha) at 1.5 x 3.0 m spacing. Whereas, Vesta

Bella at 2.0 x 3.0 m spacing (Table-32) followed by Gala

Mast (38.058 t/ha).

At  2.5 x 3.5 m spacing ten apple cultivars were

raised on MM 106 rootstock. It is evident from  the

results that highest yield t/ ha was recorded in Royal

Delicious (34.27 t/ha) followed by 23.60 t/ha in

Starkrimson and 19.65 t/ha in Rd Chief (Table-34).

Table 32: Performance of apple cultivars under HDP on
M-9  root stock (fruit yield t/ha)

Variety Spacing
1.5x3.0 m 2.0 x 3.0 m

Starkrimson 18.08 22.90
Mollies Delicious 35.46 20.94
Golden Delicious 47.43 7.06
Gala Mast 20.62 38.58
Vista Bella 12.37 42.54

On MM-106 root stock 12 varieties of apple were

planted at 3 x 3 m spacing involving Golden Delicious

as pollinizer. The results reveal that highest fruit

weight (309.98 g/fruit) was recorded in Red Delicious

(Table-33) followed by Cooper IV . However, yield per

hectare was highest in Starkrimson (31.59 t/ha)

followed by Mollies Delicious (31 t/ha) and Silver Spur

(29.45 t/ha).

Table 33: Yield of apple cultivars under HDP (3.0 X 3.0 m)
on  MM 106 rootstock

Variety Weight Yield/tree Yield
(gm) (kg) (t/ha)

Red Delicious 309.98 20 . 50 22.7
Mollies Delicious 216.78 27.86 31.00
Starkrimson 230.55 28.43 31.59
American Apirouge 80.48 5.55 6.16
Cooper IV 242.18 11.38 12.64
Silver Spur 155.34 26.51 29.45
Red Fuji 191.91 7.86 8.74
Firdous 156.91 2.19 2.44
Vance Delicious 185.38 4.81 5.35
Oregon Spur 218.56 15.37 17.07
Red Chief 194.84 7. 46 8.28
Golden Delicious 226.34 30. 78 34. 19
Gold Spur 183.91 4. 65 5.16

At  3.5 x 3.5 m spacing eight apple varieties were

evaluated grafted on MM 106 rootstock  involving

Golden Delicious as pollinizer. The result of the

experiment indicated that maximum fruit yield  was

recorded in Mollies Delicious variety of apple followed

by Starkrimson (Table-35).

Table 34: Yield of apple cultivars under HDP (2.5 X 3.5 m)
on MM 106

Variety Weight Yield Yield
(gm) (kg/tree) (t/ha)

Starkrimson 230.55 20.67 23.60
Mollies Delicious 216.78 8.74 9.98
Golden Delicious 226.34 34.13 39.54
Cooper IV 242.18 11.46 13.08
Lal Ambri 247.0 0.7 0.79
Red Chief 194.84 17.21 19.65
Royal Delicious 213.9 30.01 34.27
Gala Mast 180.94 2.35 2.68
Ambri 193.16 14.16 16.17
Vista Bella 138.33 18.12 20.69

Performance of apple varieties on seedling roots
stock at medium density planting of 4 x 4 m spacing

The experiments was under taken  in 12 varieties

of apple  on seedling root stock during 2002-2003.The

variety Red Delicious recorded  highest fruit yield

(39.65 t/ha) followed by Oregon Spur (32.43 t/ha) Red

Chief (29.5 t/ha)  Royal Delicious (25.82 t/ha) and Red

Fuji (16.30 t/ha) (Table-36).

Table 35: Yield of apple cultivars under HDP (3.5 X 3.0 m)
on MM 106

Variety Weight Yield Yield
(gm) (kg/tree) (t/ha)

Starkrimson 230.55 13.14 12.50
Cooper iv 242.18 2.14 2.03
Lal Ambri 247.0 2.79 2.65
Vista Bella 138.33 5.21 4.95
Golden Delicious 226.34 15.99 15.22
Mollies Delicious 216.78 13.29 12.65
Red Chief 194.84 4.93 4.69
Gala Mast 180.94 10.31 9.81
Ambri 193.96 1.80 1.71
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Cherry
Five varieties were planted in 2002 – 2003 at 2.5 x

2.5 and 3 x 3 m spacing to study the performance of

cherry cultivars. It is evident from the results  that

CITH-Cherry-01(Table-37), registered highest yield (7.9

t/ha) followed by Bigarreo Napoleon (6.66 t/ha) . at

spacing 2.5x2.5m while  highest T.S.S. was noted (16.64

o

Brix ) in CITH-Cherry-05 In 3x3m spaing CITH-Cherry-

05 registered highest yield ( 9.2 t/ha ) which was

statistically at par with yield recorded by CITH-Cherry-

01. Similarly CITH-Cherry05 recorded highest T.S.S.

(17.50 
o

Brix ) followed by CITH-Cherry -03 during the

year 2010 (Table-38).

Standardization of medium high and high density
orcharding in almond

The experiment has been laid out in 2003 using

three indigenous developed varieties (Makhdoom,

Shalimar and Waris) budded on seedling rootstock.

The budded plants were planted at three different

spacing viz., 2.5x2.5m (1600 pl/ha), 3x3m (1111 pl/ha)

and 3.5x3.5m (816 pl/ha). The results of experiment

indicated that trunk cross-sectional area of tree

(Table-39) increases with decreasing the planting

density from 1600 to 816 tree/ha. Maximum cross

sectional area of tree (106.82 cm) was recorded in

3.5x3.5m spacing in Waris. Highest fruit number

(1765.12) was recorded in 3.5x3.5m spacing in Waris.

Maximum fruit yield (4.11 kg/tree) was recorded in

Makhdoom variety of almond spaced at 3.5x3.5m.

Highest yield (4.13 t/ha) was recorded in War is variety

of almond.

Standardization of Medium density orcharding for
growth, yield and quality in almond

The nine varieties viz. Makhdoom, Shalimar, Waris,

Pranyaj, Primorskij, Non Pareil, Clafornia Paper Shell,

Merced and IXL were evaluated for growth and yield

of almond under Kashmir condition. The result of the

experiment clearly indicated that maximum trunk

cross-sectional area of almond tree (161.22 cm2) was

recorded in Non Pareil variety while fruit number

(1786.50) was maximum in Makhdoom. Nut yield per

tree (4.71 kg/tree) and per hectare (2.94 t/ha) was

however recorded in variety Pranyaj variety of almond

(Table-40).

Standardization of medium high and high density
orcharding in peach

Under high density plantation of 2.5 x 2.5m

spacing, maximum fruit weight was recorded in cv.

Table 36: Yield of Apple cultivars under HDP (4.0 X 4.0 m)
on seedling rootstock

Variety Weight Yield Yield
(gm) (kg/tree) (t/ha)

Shireen 185.96 3.59 2.24
Akber 209.16 0.60 0.30
Oregon Spur 218.66 51.89 32.43
Tydeman’s Early 160.33 3.40 2.10
Worester
Red Fuji 191.91 26.09 16.30
Top Red 178.73 10.49 6.50
Red Chief 194.84 47.21 29.50
Vance Delicious 185.35 17.58 10.98
Red Delicious 309.98 63.44 39.65
Royal Delicious 213.90 41.32 25.82
Golden Delicious 226.34 50.17 31.35
Red Gold 147.33 25.53 15.95
Benoni 145.03 18.70 11.68

Table 37: Performance of cherry cvs. On high density
planting (2.5x2.5m)

Variety Fruit wt. Yield Yield TSS
(g) (kg/tree) (t/ha) (°Brix)

Bigarreau 3.43 4.16 6.66 14.39
Napoleon
Bigarreau Noir 4.19 3.23 5.15 13.04
Grossa
CITH Cherry- 05 4.08 3.18 5.09 16.64
CITH-Cherry-01 5.20 5.11 7.93 13.54
Van 4.27 1.63 2.67 13.39
LSD at 5 % 0.98 0.73 0.145 1.01
SEm 0.43 0.31 0.63 0.44
CV 12.21 11.24 1.40 3.81
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Table 38: Performance of cherry cultivars at spacing of 3x3mHigh density planting in cherry spacing (3 x 3 m) year 2010

Variety Tree Trunk AEG No. of No. of Fruit Yield Fruit Fruit T.S.S.
height(m) girth (cm) flowers/ fruit/ set (%) (kg/ yield weight (0Brix)

(mm) plant plant plant)  (t/ha) (g)
Bigarreau 2.37 44.06 69.33 1524.33 1319.67 86.52 5.10 5.73 3.80 13.97
Napoleon
Bigarreau Noir 2.29 31.00 56.00 363.00 202.33 55.91 0.74 0.82 3.57 13.07
Grossa
CITH-Cherry 05 2.46 31.67 70.00 1523.33 1255.67 82.42 8.31 9.20 6.67 17.53
CITH-Cherry-01 1.84 46.70 56.66 1540.33 1363.00 88.51 8.27 9.15 6.07 14.03
CITH-Cherry-02 1.84 53.74 62.00 1331.00 1181.67 88.77 6.60 7.33 5.84 13.47
CITH-Cherry-03 1.88 41.88 67.33 1274.00 1120.33 88.13 4.40 4.96 4.25 16.52
Van 2.16 38.70 68.33 422.67 237.00 56.07 1.10 1.21 4.99 13.07
Lapinus 2.28 38.20 72.66 178.67 65.33 36.59 0.38 0.41 6.18 15.10
Lambert 2.09 44.59 66.33 86.67 59.33 68.78 0.30 0.32 4.11 13.13
Bing 2.22 53.52 57.00 159.67 70.00 43.80 0.27 0.29 3.90 14.53
CD at 5 % 0.24 5.36 9.88 116.85 95.71 5.02 0.38 2.31 1.03 1.32
SEM+ 0.11 2.55 4.70 55.62 45.55 2.39 0.18 1.10 0.49 0.63

Table 39: Plant growth and yield under different densities in almond

Cultivars Density TCA (cm2) Nut wt(g) Nut Number Nut yield Nut yield
(kg/tree) (t/ha)

Makhdoom 2.5x2.5 m 73.97 2.71 1464.50 2.57 4.11
3x3 m 93.12 2.16 711.50 2.65 2.94

3.5x3.5 m 94.21 2.16 1518.33 4.11 3.35
Shalimar 2.5x2.5 m 68.81 1.62 1640.66 2.35 3.76

3x3 m 85.65 1.53 1301.33 2.59 2.87
3.5x3.5 m 88.81 2.40 1660.66 3.59 3.22

Waris 2.5x2.5 m 82.64 2.03 1713.25 2.58 4.13
3x3 m 97.53 2.04 1496.50 3.59 3.98

3.5x3.5 m 106.82 2.30 1765.12 3.81 3.11
CD at 5% - 22.65 0.35 525.23 0.50 0.23

Table 40: Performance of almond varieties under medium density planting (4x4m spacing)

Varieties TCA (cm2) No. of Nut wt Nut yield Nut yield Kernel Shell softness
nuts/tree (g) (kg/tree) (t/ha) recovery(%)

Makhdoom 89.88 1786.50 1.89 3.38 2.11 53.50 Soft shelled
Shalimar 136.46 1522.83 2.49 3.79 2.37 56.62 papery
Waris 171.41 1735.16 2.57 4.45 2.78 52.97 Soft shelled
Pranyaj 160.22 1640.83 2.87 4.71 2.94 59.91 Soft shelled
Primorskij 111.36 1459.00 1.77 2.58 1.61 55.07 Papery
Merced 118.62 1501.23 2.77 4.16 2.60 63.48 Papery
IXL 106.65 1562.33 2.64 4.12 2.58 43.47 Soft shelled
Non Pareil 161.22 1625.25 1.51 2.45 1.53 65.69 Papery
California 154.14 1050.50 2.40 2.52 1.58 42.92 Papery
Paper Shell
CD at 5% 28.25 255.25 2.12 0.51 3.15 6.45 -
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Fantasia (99.25g) followed by Crest Heaven (96.18g),

Red Globe Gloheaven (84.59g) and Red Globe (82.24g).

The maximum fruit yield was recorded in cv. Fantasia

(12.90 kg) followed by Red Globe (9.86 kg), Crest

Heaven (8.64 kg) and Gloheaven (8.45 kg).  However,

under medium high density plantation on seedling at

spacing of 3 x 3 m maximum yield per tree was

recorded in cv. Fantasia (15.18 kg) followed by Red

Globe (11.90 kg) , Gloheaven (11.31 kg) and Crest

Heaven (9.81 kg) in 3 year old trees of peach/nectarine

on seedling rootstock.  On the basis of performance

and fruit quality of peach/nectarine genotypes, it was

observed that cultivars: Fantasia and Red Globe are

promising under high and medium high density in the

initial years.

Technique for rejuvenation of old and senile almond
plantations in Kashmir valley

The productivity of almond in India is much below

its expected potential, which understandably

attributed to the prevalence of old and unproductive

orchards of seedling origin with no varietal identity.

Viewing the poor yield and quality of almond having

and great potential for its production, it is an

immediate need to initiate fresh almond plantations

with new elite varieties in non -traditional areas

suitable for its plantation which takes 8-10 years to

attain commercial bearing, while the other option is

to revive almond orchards through rejuvenation as it

is more effective horticultural technique for improving

the yield potential of the old existing senile orchards,

as techniques will bridge up the production gap in

shortest possible time in comparison to fresh

plantations. Rejuvenation is the promising technique

of converting old and unproductive trees into

productive ones Its foremost advantage is that the

rejuvenated trees requires less time as compared to

fresh plantation in attaining commercial bearing and

the old trees are being already established in adverse

soil condition, have developed resistance, which can

also be harnessed through this technique. Almond trees

are also having more gestation period than other stone

fruits, replacement strategy will have serious impact

on socio-economic conditions and alternate land use

planning will have adverse impact on environment as

well as on acreage. Almond tree have strong renewable

ability and the rejuvenation technique if done skillfully

with scientific approach one can get greater success.

The rejuvenation is mainly done, to convert low

yielding and inferior quality old trees into superior

and high yielding trees;  to increase inter row light

interception ; to exploit the plants surviving in the

adverse soil and climatic condition; to lessen the

damaged part and disease load; to increase the tree

vigor and economic age of old tree and to increase

orchard income.

Highest grafting success and nut yield was

obtained with pruning of second order branches

supplemented with 50kg FYM + NPK 500: 250 : 700 g/

tree and full moon water harvesting structure covered

with polymulch. The rejuvenated tree registered yield

1.2kg/tree after one year of grafting. Among varieties,

the scion cultivar Waris gave highest success than

exotic Pranyaj.

Integrated nutrient management in high density
apple plantation

The INM studies in apple indicated that during 5
th

year, the application of FYM 50 kg + vermi-compost 10

kg +50g N + 75 g P
2

 O
5

 + 250 g K
2

 O per plantwas found to

be the best combination, followed  by FYM 25 kg/plant

+ vermi-compost 15 kg/plant +100g N + 125 g P
2

 O
5

 + 300

g K
2

 O, irrespective of black polythene or leaf mould

mulching (Table-41).In 6
th

 year FYM 60 kg/plant +

vermi-compost 13 kg/plant +30g N + 80 g P
2

 O
5

 + 225 g

K
2

 O was found better combination, followed  by FYM

30 kg/plant + vermi-compost 18 kg/plant +120g N + 150Rejuvenation: A promising technique for reviving
old almond orchards
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g P
2

 O
5

 + 300 g K
2

 O, irrespective of black polythene or

leaf mould mulching. In the 7
th

 year (year of low yield)

FYM 70 kg/plant + vermi-compost  16 kg/plant +10g N+

85 g P
2

 O
5

 + 250 g K
2

 O was found better combination,

followed  by FYM 35 kg/plant + vermi-compost 21 kg/

plant +140g N + 175 g P
2

 O
5

 + 350 g K
2

 O, irrespective of

black polythene or leaf mould mulching. In the 8
th

 year

( if year of high yield): FYM 70 kg/plant + vermi-

compost 19 kg/plant +165g N+ 178 g P
2

 O
5

 + 548 g K
2

 O

was found as the best combination, followed  by FYM

70 kg/plant + vermi-compost 24 kg/plant +295g N + 268

g P
2

 O
5

 + 648 g K
2

 O, irrespective of black polythene or

leaf mould mulching. Mulching with leaf mould or

black polythene was found to be very crucial during

the late winter, spring and summer season.

Management of frost, drought and other abiotic stresses
in almond and apple in changing climate scenario

Rain water harvesting techniques for almond
production under rain fed conditions of karewa land

For conservation and utilization of rain water, the

water harvesting techniques like full moon, half moon,

cup and plate and trench system have been created

during December, 2008 and different type of mulch

materials were also used for more moisture

conservation under rainfed conditions. Control plots

were also kept for comparison in the field. The

experiment has been laid out in factorial randomized

block design with four replications. The almond

variety Non Pareil has been planted at a spacing of 4 x

4m. The data on nut yield and soil moisture status were

recorded. Maximum fruit number and yield (2147.25

Nos, 4.29 kg/tree and 2.68t /ha) were recorded in full

moon structure + plastic mulch (Table-42) followed

by half moon + plastic mulch (2096.45 Nos, 4.03 kg/

tree, 2.51 t/ha) and minimum in control (1095.24 Nos,

1.67 kg/tree, 1.04 t/ha) plots. The soil moisture status

was recorded from nut set to maturity at 0-30 cm depth.

The maximum soil moisture content (15.02%) was

recorded in full moon structure + plastic mulch

followed by half moon + plastic mulch (14.15%) and

minimum in control (11.41%) during April, 10 and

similar trends were also observed in subsequent month

during growth and development of nut.

Water harvesting techniques in apple
For conservation and utilization of rain water in

apple, efficient the water harvesting techniques like

full moon, half moon, cup and plate and trench system

Table 41: Fruit quality and tree growth parameters as affected by different integrated nutrient treatments and mulching

Treatment Fruit Fruit TSS Plant Trunk Newshoot Yield Yield
set (%) weight (g) (0 B) Height (m) Dia.(cm) growth(cm) (kg/Tree) (t/ha)

5th  Year
T7 45.5 171.2 13.0 2.0 6.1 68.3 5.5 8.8
T8 44.0 162.5 13.2 1.74 6.3 66.0 5.8 9.3
T10 47.5 186.0 12.6 1.83 5.4 63.6 5.7 9.1
T11 45.6 188.5 13.0 1.85 5.7 69.3 5.4 8.6
6th  Year
T7 44.5 198.3 13.4 2.4 6.6 70.3 8.1 13.0
T8 31.0 200.6 13.6 2.6 6.5 72.0 8.8 14.1
T10 35.0 195.3 13.7 1.98 6.4 70.2 8.5 13.6
T11 34.0 197.2 13.5 2.5 6.6 72.5 9.0 14.4
7th year (Low production year)
T7 33.1 198.6 13.3 2.7 6.7 69.5 3.1 5.0
T8 29.2 202.4 13.6 2.8 6.7 73.0 4.3 7.0
T10 32.0 192.1 13.5 2.7 6.6 72.3 3.8 6.1
T11 30.0 200.4 13.4 2.6 6.8 70.5 3.7 6.0
8th year (High production year)
T7 40.1 200.6 13.6 3.0 7.1 79.5 33.0 52.8
T8 39.2 202.0 13.7 2.9 6.7 73.0 34.3 54.9
T10 39.5 199.3 13.7 2.9 7.3 78.3 30.4 48.6
T11 38.0 200.4 13.6 2.7 7.2 80.5 29.8 47.7
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have been created during December, 2009 and different

type of mulch materials were also used for more

moisture conservation under rainfed conditions.

Control plot was also kept for comparison in the field.

The experiment has been laid out in factorial

randomized block design with four replications. The

apple variety Red Chief has been planted at a spacing

of 4 x 4m. The data on fruit number, yield and quality

were recorded. Maximum fruit number (61.60), fruit

weight (230.5 g), fruit size (7.85x8.25 cm) and yield

(14.19 kg/tree) were recorded in full moon system+

plastic mulch. The soil moisture status was recorded

from fruit set to maturity at 0-30 cm depth. The

maximum soil moisture content (15.47%) was recor

ded in full moon structure + plastic mulch followed by

half moon + plastic mulch (15.35%) and minimum in

control (11.12%) during April, 10 and similar trends

were also observed in subsequent month during

growth and development of fruit.

Integrated nitrogen management on yield and
quality of almond and soil properties

Integrated nitrogen management studies were

conducted on almond variety Waris. The fertilizers

were applied as per the treatment in almond field

during February, 2010. The treatment comprised of T
1

-

Control, T
2

- 50% RDF of nitrogen, T
3

- 75% RDF of

nitrogen, T
4

- 100 % RDF, T
5

- 125% of RDF, T
6

-50% RDF +

20t FYM/ha, T
7

-75% RDF + 15tFYM/ha, T
8

- 100% RDF +

10TFYM/ha , replicated thrice under RBD. Maximum

plant height and stem girth (3.53 m and 30.23 cm) was

recorded in T3. Highest nut yield (4.28 kg/tree) was

recorded in T9 treatment. Whereas, minimum nut yield

(1.91 kg/tree) was in control.

Standardization of organic agro-techniques for
peach under high density planting system

Among the various treatment combinations, the

treatment comprising vermi-compost+ mycorrhiza,

Nadep + mycorrhiza and FYM + mycorrhiza performed

better over the other treatments. The physico-chemical

attributes and antioxidant activities of fruits were also

analyzed. The organically produced fruits were by and

large were superior in quality attributes than control

(Table-43).

Table 42: Effect of water harvesting techniques and mulching on fruit yield of almond.

Treatment Nut wt No of Nut yield Yield Nut size (cm)
(g) nuts/tree (kg/tree) (t/ha) Length Diameter

Half moon 1.83 1633.25 2.98 1.86 38.52 23.20
HM+Organic mulch (OM) 1.86 1997.36 3.71 2.32 39.40 24.81
HM+ Plastic mulch (PM) 1.95 2069.45 4.03 2.51 42.61 24.21
Trench 1.75 1375.32 2.41 1.51 35.53 19.93
Trench+OM 1.79 1436.67 2.57 1.61 36.29 19.92
Trench+ PM 1.85 1527.89 2.83 1.77 37.41 19.29
Cup& Plate 1.71 1385.56 2.37 1.48 32.51 19.11
Cup& Plate +OM 1.75 1466.36 2.42 1.51 33.69 19.22
Cup& Plate + PM 1.82 1630.09 2.66 1.66 37.90 20.64
Full moon 1.89 1725.72 3.08 1.93 32.51 20.03
Full moon +OM 1.94 2035.35 3.35 2.09 36.29 21.53
FM+PM 2.11 2147.25 4.29 2.68 38.74 22.67
Control 1.53 1095.24 1.67 1.04 31.15 18.22
Control+ OM 1.62 1175.34 1.90 1.18 32.32 19.10
Control+ PM 1.66 1215.32 2.01 1.25 33.15 19.52
CD at 5% 0.21 375.23 0.75 0.34 4.35 2.15

Water harvesting system in apple
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The physico-chemical and antioxidant attributes

of organically produced peach fruits were also studied

during 12 days storage period at ambient conditions.

In general, fruit firmness was found to be decreased

through out the study period. On the other hand, TSS,

reducing and total sugars, total carotenoids contents,

ascorbic acid and total antioxidant capacity increased

initially but decreased at the end of storage period.

However, total phenol was found to increase with the

passage of time.

conditions at two spacing’s and three pruning levels.

Among hybrids Himsona, CITH-TH-1 and SH-TH-1 were

found best, while among three levels of pruning’s

double stem recorded highest yield than single stem

or natural. Among two spacings, the spacing 90 x 45

cm recorded highest yield of 642.2 q/ha than wider

spacing 90 x 60 cm. In cucumber, three varieties and

Table 43: Performance of peach under various organic nutrient management regimes

S. Treatment Date of Pruned Trunk girth Av. Yield/ Date of Date of Fruit set Yield
No. complete weight increment plant 50% flower last flower (%) (kg/plant)

leaf fall (kg)/ plant (cm) (kg) opening opening
1. FYM 06.11.09 9.42 1.79 2.73 05.03.10 15.03.10 57.33 3.84
2. Nadep 05.11.09 11.27 1.98 2.89 02.03.10 11.03.10 58.80 3.10
3. Vermi-compost 10.11.09 11.19 1.83 1.32 04.03.10 08.03.10 63.71 3.95
4. Mycorrhiza 08.11.09 9.88 2.08 2.79 23.02.10 30.02.10 68.00 3.76
5. FYM+Nadep 10.11.09 11.51 2.11 2.58 24.02.10 05.03.10 67.05 3.27
6. FYM+ Vermi 09.11.09 10.84 2.05 3.81 27.02.10 05.03.10 63.35 2.94
7. FYM+ Myco 15.11.09 12.43 2.17 2.47 25.02.10 01.02.10 58.47 4.21
8. Nadep+ Vermi 09.11.09 9.87 2.30 2.32 30.02.10 08.03.10 57.89 3.57
9. Nadep+ Myco 18.11.09 13.38 2.41 3.75 21.02.10 27.02.10 68.62 4.86
10. Vermi+ Myco 17.11.09 14.75 2.76 2.13 23.02.10 29.02.10 72.36 5.38
11. Conventional 10.11.09 10.38 2.27 2.34 02.03.10 11.03.10 75.64 4.08

Organically grown peach fruits

Cucumber and capsicum under poly/net houses

Space and energy harvest under polyhouse through
genotype selection, training and pruning in tomato,
capsicum and cucumber.

To identify suitable varieties/ hybrids and agro

techniques for protected cultivation, the high value

crops like tomato, capsicum and cucumber were raised

under protected low cost polynet houses. In tomato,

six hybrids were evaluated under poly house
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three hybrids were evaluated under poly house

conditions with two spacings and three pruning levels.

Among the varieties, Japanese Green Long Green and

Express were found best. While in hybrids, SH-CH-1

was the best having high yield and quality. While

among pruning levels, single stem recorded highest

yield than double stem or natural. Among spacings the

spacing 120 x 60 cm recorded highest yield 706.465 q/

ha than wider spacing 100 x 75 cm.

In capsicum, two varieties and seven hybrids were

introduced and evaluated under net house conditions

with two spacing’s and three pruning levels. Among

these the varities SH-SP-706 performed better.

However, among hybrids NS-281, Bombay, Shalimar

capsicum hybrid-1(Y) and Shalimar capsicum hybrid -

2 (R) were found best. While among prunings, natural

unpruned plants recorded highest yield than single or

double stem. Among spacing’s the spacing of 20 x 50

cm recorded highest yield of 512.189 q/ha than wider

spacing of 30 x 50 cm. However , average fruit weight

was highest in single stem and in hybrid Bombay.

Integrated nutrient management module for onion
To increase productivity in onion, ten integrated

nutrient management modules viz Local

recommendation without bio-fertilizer, Local

recommendation  with bio-fertilizer, 150:50:80:50 kg

NPKS+ 20 t FYM /ha (DOGR recommendation);

110:40:60:40: kgs  NPKS +15t  FYM/ha, 110:40:60:40: kgs

NPKS + 7.5t  Poultry manure/ha, 110:40:60:40: kgs  NPKS

+ 7.5t Vermicompost /ha; 110:40:60:40: kgs  NPKS + 7.5t

FYM + 2.5t poultry manure/ha; 110:40:60:40: kgs  NPKS

+ 7.5t  FYM + 2.5t vermicompost/ha, 110:40:60:40: kgs

NPKS + 3.5.5t   poultry manure + 3.5t vermicompost/ha;

110:40:60:40: kgs  NPKS + 7.5.5t FYM + 2.5 t  poultry

manure + 2.5t Vermicompost/ha for onion were tested

on variety N-2-4-2 at spacing of 15x10cm with plot size

6.0 x 2.0 m. Among different treatments, local

recommendation (with bio-fertilizer), recorded

maximum bulb size (72.87g) and highest total (48.57 t/

ha) and marketable (47.23t/ha) yield. However

treatment T
7 

110:40:60:40: kgs  NPKS + 7.5t  FYM + 2.5t

poultry manure/ha recorded highest percentage

(37.20%) A grade marketable bulb with minimum total

storage loss (31%) after four months of storage.

Maximum nutrient gain in soil was observed with treatment

T
10

 as compared to other treatment combinations.

Weed management studies in onion
Eight treatment combinations of  weedicides  i.e.

(1.) Oxyflurofen 23.5% EC (Goal) application before

planting and second application at 30 days after

transplanting. (2.) Oxyflurofen 23.5% EC(Goal)

application before planting + Quizalofop Ethyl 5EC

(Targa Super) application at 30 days after

transplanting, (3.) Combined spray  of  Oxyflurofen

23.50% EC and Quizalofop Ethyl 5 % EC ( Targa Super ),

(4.) Pendimethilin 30 EC (stomp) application before

planting and second application after 30 days of

transplanting. (5.) Pendimethilin 30 EC  (stomp)

application before planting + Quizalofop Ethyl 5EC

(Targa Super) application at 30 days after planting,

(6.) Combine spray of Pendimethilin 30 EC (Stomp) +

Quizalofop Ethyl 5 EC (Targa Super) at time of  planting

and second application after 30 days of planting,  (7.)

DOGR recommended practices (Oxyflurofen 23.5% EC

application before planting + one hand weeding after

40- 60 days and 8. weedy check. were evaluated to find

out the suitable weed control means for onion

production.

Among the different treatment combinations, T
3

recorded highest total bulb yield (447.69q/ha)

marketable bulb yield (436.49q/ha), with maximum

weed control efficiency (92.30%). However, minimum

storage loss was observed with treatment T2 (29.30 %)

as compare to other treatment combinations.

Development of model for organic baby corn
production and evaluation of its fodder value

Technology for organic baby corn production with

VL baby corn-1 was standardized. among the different

treatment used in bed size of 5 m
2 

: Vermi (1.92 kg /

bed ) + Biospirillum (10 ml/kg of seed) + Biophos (10

ml/kg of seed) + Biopotash (10 ml/kg of seed) was

found to very effective for higher yield (19.80 q/ha) of

baby corm.

Evaluation of strawberry varieties under Kashmir
conditions in different   production systems

Strawberry is one of the most remunerative fruit

crop known for its refreshing nature, taste and

nutritive values .It matures in first week of May in the

Kashmir valley. Being a succulent fruits its availability

period is very short. Thus, there was a need to evaluate
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strawberry varieties under different growing

conditions to extend the availability span with superior

fruit yield and quality vis a vis higher benefits to the

farmers. Twenty two varieties were evaluated under

four growing conditions i.e.  Poly tunnel, black

polythene mulch, organic mulch and normal cultivation with

three replications. The significant variations in days

to first harvest has been observed which ranged from

217 days to 254 days from date of transplanting i.e. 15
th

October. The earliest harvesting was obtained under

poly tunnel (217days) from date of transplanting while

maximum number of days (254.24 days) was taken by

control. Thus   period of availability was enhanced up

to 5 weeks (37 days) by using different growing

conditions.  The highest yield was obtained in respective of

varieties under straw mulch (65.04 q/ha) which was

closely followed black polyethylene mulch (53.44 q/

ha). The   lowest yield was harvested in control (30.17

q/ha). There were no significant differences among

the varieties for days to first harvest. However, the

variety Brighten recorded highest yield among the all

tested varieties. Considering varieties and growing

conditions it was observed that   variety Douglas with

straw mulch gave the highest yield (93.98 q/ha)

followed by Howard under straw mulch (92.37 q/ha).

Development of apple based cropping system with
legumes, spices, forages and medicinal and
aromatic plants

 Among the copping sequences, treatment

consisting of apple +red clover  recoded highest fruit

weight (191.48g)  with maximum  fruit colour (85%)

closely followed by apple + lentil, apple + peas and

apple + methi, where as maximum TSS and lower acidity

was recorded with apple + coriander trials apple + lentil

cropping system recoded maximum annual shoot

extension and yield of apple. The highest apple

equivalent yield (201.18q/ha) was recorded with apple

+ methi  followed by apple + garlic (186.35q/ha) copping

systems (Table-44).

A field view of strawberry A field view of inter crops with apple

Table 44: Yield of apple and intercrop in apple based
intercropping systems

Treatments Intercrop Apple Apple
yield yield equivalent

(q/0.7ha) (q/ha)  yield (q/ha)
T(1) - Apple+Methi 20.80 52.49 201.18
T(2) - Apple+Onion 153.41 35.41 144.32
T(3) - Apple+Lentil 15.40 81.50 118.28
T(4) - Apple+ Garlic 48.92 66.36 186.35
T(5) - Apple+Coriander 11.10 66.33 144.54
T(6) - Apple+Peas 60.66 69.57 127.40
T(7) - Apple+Lucerne 215.9 64.44 100.55
T(8) - Apple+Red Clover 220.00 73.87 100.49
T(9) - Apple+Swiss chord 225.00 48.83 124.50
T(10) - Apple+Mustard 22.00 42.82 63.80
T(11) - Apple - 60.27 59.36

Energy harvest through plant architectural
engineering for increasing source and sink
relationship in apple and other temperate fruits

To harness solar energy, different training systems

were tried at different spacing on the M9 root stock

during 2008-09. Among the training systems Espalier

resulted in highest yield as compare to the Single axis.

Coe Red Fuji and Granny Smith recorded highest yield

58.31 and 48.07 t/ha and 24.47 and 17.12t/ha
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respectively in both the training systems during the

year 2010 (Table-45).

 In case of Spindle Bush, Head and Spread and

Modified Leader, the cultivar Golden Delicious,

Mollies Delicious and Starkrimson resulted in highest

yield in all the training systems (Table 46).

scaffold followed by Tatura trellies (perpendicular V)

system of training. Light interception data has been

recorded and maximum light penetration in the canopy

at different height was recorded in Tatura trellies

(perpendicular V) followed by four scaffold system.  The

experiment is under progress.

Development of saffron based intensive cropping
system involving almond

Three types of almond varieties namely  erect,

semi-erect and drooping type were planted in saffron

at a spacing of 4 x 4 m. Data on vegetative and flower

characteristic of saffron and almond are being

recorded. In the first year, there is no significant impact

of almond on saffron yield and quality as almond

plantation is in its initial stage.

Standardization of improved agro-techniques for
maximization of saffron productivity

A field experiment was laid out in split plot design

involving three irrigation methods (drip, sprinkler and

control), three planting methods (raised bed , ridge &

furrow and flat bed) and 3 planting densities ( 5,10 and

Training in peaches/nectarines
Among various training systems , in the first year

in all the varieties maximum  fruit set, fruit yield per

tree, fruit yield/ha and

fruit quality recorded

in Tatura trellis

(perpendicular V)

followed by four scaffold

system of training in

2.5x2.5 m  planting

density. Under 3x3 m

planting density in all the

varieties maximum fruit

set, fruit yield per tree,

fruit yield/ha and fruit

quality recorded in four

Table 45: Impact of  training system and spacing on yield(
t/ha) of apple  at 3 years old plantation

Variety Training System/ Spacing
Vertical axis Espalier
(0.75 x 1.5 m) system

(3.0 x 1.5 m)
Coe Red Fuji 24.47 58.31
Granny Smith 17.12 48.07
Spartan 11.02 22.24
CD at 5% 8.34 8.04
SEM ± 3.00 2.89

Table 46: Impact of  training systems  and varieties on
yield of apple  at 3.0 x 1.5 m spacing on M-9 root stock

Variety Training System/Spacing
Spindle Head & Modified

bush Spread Central
Leader

Starkrimson 38.85 37.29 46.96
Mollies Delicious 44.06 39.41 49.73
Gala Mast 31.63 27.65 37.68
Vista Bella 33.72 29.88 37.68
Golden Delicious 53.43 46.44 58.66
CD at 5% 3.75 3.98 3.34
SEM ± 1.62 1.71 1.44

Tatura Trellis

Saffron field with planting densities, irrigation and planting methods
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15 lakh corm/ ha) with two replications. In first year

trial, among all the treatments, sprinkler and drip

irrigation methods caused early sprouting; early

flowering with increased plant height and more no. of

leaves and flowers per plant as compare to control

(rain fed). Stigma fresh weight, stigma dry weight,

stigma length and saffron yield per hectare were

improved in sprinkler and drip irrigation methods as

compare to control (Table-47). Among planting

methods, raised beds resulted in early sprouting; early

flowering with increased plant height and more no. of

leaves and flowers per plant as compare to ridge &

furrow and flat bed systems. After one year, planting

density 15 lakh corms/ha. resulted in significant

improvement in saffron yield (2.5 kg/ha) as compare

to planting density of 10 lakh corms/ha (1.8 kg/ha.)

and planting density 5 lakh corm/ha (1.0 kg/ha.) in

raised bed system with sprinkler irrigation.

Standardization of cost effective production
technology for cut flower production in carnation

Among sixteen varieties of carnation (Dianthus

caryophyllus) namely, Firato, Prado Mint, Master,

Liberty, Charmant, Niva, Laurella, Tabor, Dark

Rendezvous, Raggio de Sole, Frivote, Tempo, Farida,

Vienna, Crimson Tempo and Cool as evaluated under

low cost polyhouse for different characters suitable

for cut flower production, the data revealed that all

the genotypes differed significantly with respect to

growth and flowering parameters (Table-48). Earliest

flower bud induction was recorded in cv. Cool while

cv.Vienna took maximum number of days for flower

bud induction. Cultivar Laurella, Crimson Tempo, Dark

Rendezvous and Cool recorded maximum plant height

while cv. Niva and Master were found to bear maximum

number of flowers/m
2

. Cultivar Raggio desale recorded

largest flower diameter (11.33cm) whereas stalk length

Table 47: Effect of different irrigation regimes, planting methods and densities on growth, flowering and yield of saffron

Treatments Sprouting Percent No. of Foliage No. of Stigma Stigma Pistil Yield
% flowering flowers/ height leaves/ length wt. (mg) length (kg/ha)

plant (cm) plant (cm) (cm)
T1 90 52.12 1.2 29.10 16.00 3.6 6.6 4.7 2.2
T2 88 51.16 1.2 28.20 15.00 3.5 6.7 4.6 1.5
T3 88 50.02 1.3 25.00 14.10 3.5 6.8 4.7 0.8
T4 95 60.10 1.6 34.10 16.70 3.8 7.0 5.0 2.5
T5 94 58.00 1.6 33.20 16.30 3.7 6.8 4.8 1.8
T6 93 54.00 1.7 30.80 14.20 3.7 7.0 4.6 1.0
T7 87 50.36 0.9 24.36 13.20 3.3 6.6 4.5 2.0
T8 86 49.82 1.0 23.87 12.10 3.1 6.5 4.5 1.3
T9 84 49.01 1.0 22.20 11.60 3.1 6.4 4.5 0.7
T10 89 53.16 1.1 28.16 16.30 3.4 6.6 4.6 2.1
T11 88 52.06 1.1 27.82 15.20 3.2 6.7 4.5 1.5
T12 86 52.34 1.2 26.06 14.30 3.2 6.6 4.5 0.7
T13 93 58.10 1.6 33.40 16.90 3.8 6.8 4.9 2.4
T14 92 57.60 1.4 32.10 16.30 3.6 6.7 4.7 1.6
T15 90 53.80 1.3 31.80 15.60 3.4 6.9 4.8 0.9
T16 86 50.86 0.8 24.50 14.20 3.0 6.5 4.6 2.0
T17 85 51.32 0.7 23.10 13.70 2.8 6.4 4.7 1.3
T18 84 51.00 0.9 22.00 13.80 2.9 6.4 4.8 0.7
T19 83 47.62 1.2 24.10 11.10 3.0 6.5 4.3 2.0
T20 82 45.11 1.1 23.80 10.00 3.1 6.4 4.2 1.3
T21 82 44.86 1.3 22.10 09.00 3.0 6.4 4.2 0.6
T22 85 48.86 1.5 27.10 13.10 2.7 6.7 4.4 2.0
T23 84 47.16 1.4 25.80 12.60 2.6 6.6 4.6 1.2
T24 83 46.16 1.4 24.90 11.60 2.6 6.5 4.7 0.6
T25 80 41.32 0.7 19.20 10.20 2.5 6.3 4.0 1.2
T26 79 42.12 0.6 19.86 08.70 2.3 6.1 4.2 0.9
T27 78 41.87 0.8 20.00 09.00 2.3 6.3 4.2 0.5
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Table 48: Flowering characters of carnation cultivars under low cost polyhouse

S. No. Genotypes Days to Stemlength Flower Vase-life
flower induction (cm) diameter(cm) (days)

1. Firato 138.00 26.33 8.06 7.00
2. Frivote 162.00 26.66 8.10 7.00
3. Prado Mint 135.33 31.33 6.50 7.66
4. Raggio de Sole 177.33 32.33 11.33 8.33
5. Tempo 170.00 22.00 7.00 6.33
6. Laurella 171.66 41.00 7.26 8.33
7. Dark Rendezvous 141.33 34.00 7.03 7.66
8. Tabor 138.33 35.00 7.16 8.33
9. Liberty 146.66 35.00 8.53 8.00
10. Master 143.66 40.33 8.63 16.00
11. Farida 146.66 27.66 8.33 10.00
12. Vienna 180.66 21.66 5.83 7.33
13. Niva 146.33 22.66 6.83 12.00
14. Charmant 159.33 41.33 7.30 14.00
15. Cool 130.52 35.25 6.54 7.25
16. Crimson Tempo 135.68 45.25 7.87 8.24

Fig-1-4: Effect of spacing and fertilizer on stalk length, flower diameter,
neck diameter and stalk diameter of carnation var. Master.
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was found to be maximum (45.25 cm) in cv. Crimson

Tempo. Master was found superior with respect to

vase-life of flowers.

Earliest flower bud induction (119 days) was

recorded with S1 (15x10 cm
2

).  Stalk length, flower

diameter and neck diameter of cut flower (Fig. 1-4)

Standardization of technique for plug plant
production in ornamentals

Medium containing sphagnum moss+cocopeat+

forest litter 1:1:2 recorded earliest rooting for Fuchsia

cuttings, while better root length was recorded with

the medium containing cocopeat + perlite +

vermiculite in the ratio of 3:1:1 with fertilizer dose of

12:10:1 NPK.

Study of vase life of different varieties of gerbera
Among all the gerbera cultivars Dune and Dana

Ellen expressed longest vase life (16.30 and 15.53 days

respectively) followed by Carambola, Kayak and

Winter Queen. The vase life of flower also increased

with increase in stem length (Table-49). There is

variation in Vase life (varied from 10.58 to 16.30 days

in 60 cm stem length) among the cultivars due to

varietal characteristic. The experiment will be

repeated for one more year for validation of results.

Table-49: Effect of different stem lengths on vase life of
gerbera cut flower

Variety  Vase life (days)
Stem length

30 cm 40 cm 50 cm 60 cm
Sunway 09.23 10.59 11.06 12.12
Rosalin 10.23 11.51 11.85 13.25
Dana Ellen 13.58 14.44 15.25 15.53
Carambola 13.51 14.76 15.45 15.49
Cacharell 12.12 13.68 14.11 14.55
Kayak 13.45 14.52 15.38 15.43
Winter Queen 13.22 14.44 15.00 15.12
Dune 14.39 15.23 16.23 16.30
Salvadore 12.25 13.86 14.11 14.45
Scope 09.12 09.54 10.45 10.58

Table 50: Effect of planting density and fertilizer dose on plant growth and quality of gladiolus spikes

Treatment Days to Days to Plant Leaf Spike Rachis Floret Floret Life of Vase-
sprout spike ht (cm) no. length length no. dia. last life

emergence (cm) (cm)  (cm) flower (days)

T1 18.44 91.33 141.92 12.00 98.22 73.00 15.00 9.67 3.33 8.67

T2 16.77 100.67 123.83 10.33 100.33 67.33 19.67 10.00 2.33 8.47

T3 18.00 89.00 135.58 10.00 96.67 68.33 13.33 10.00 3.00 15.67

T4 17.83 89.33 127.00 11.67 93.33 64.67 12.67 10.00 2.33 8.33

T5 19.00 90.00 122.42 10.00 101.78 69.33 12.67 10.00 3.00 10.83

T6 20.06 93.00 136.08 11.33 112.22 69.00 12.33 9.27 3.00 7.00

T7 18.78 90.00 134.75 12.00 106.11 75.33 20.67 9.10 4.67 8.00

T8 20.11 90.67 126.58 10.33 104.89 62.0 13.00 9.77 2.67 6.97

T9 22.11 105.00 128.83 10.33 99.22 61.33 13.67 11.96 2.00 8.00

T10 16.72 90.33 131.08 11.67 99.22 76.00 23.33 9.67 4.00 8.33

T11 20.39 94.00 136.50 11.00 102.44 63.33 19.67 10.17 2.33 7.66

T12 18.77 98.37 130.25 10.33 98.56 48.67 13.33 9.33 2.67 6.00

Standardization of agro-techniques for quality cut
flower and corm production in gladiolus

Earliest sprouting (16.72 days) was observed in

treatment comprising of spacing 20x25 cm
2

 with

30:20:20 g/m
2

 NPK or 30x30 cm
2

 with 20:10:10 g/m
2 

NPK.

Longest spike (112.22 cm) was recorded in the

treatment comprising 25x25 cm
2 

spacing and

40x30x30g/m
2

 NPK dose, while treatment comprising

of spacing 30x30 and 20:10:10 g/m
2

 NPK gave highest

numbers of florets (Table-50). Efficacy of different bio

agents as well as plant growth regulators showed
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significant result in terms of enhanced corm and

cormel production. Maximum average weight of corm

was recorded with Trichoderma viride and GA
3

 100 ppm

(Table-51).

Table 51: Effect of growth regulators and bio-agents on plant growth and quality of gladiolus spikes

Treatment Days to Plant No. of Spike Rachis No. of Spike Vase-life
sprout ht (cm) leaves length(cm) length(cm) florets weight(g) (days)

T1 16.44 120 9.5 80 47 15 60 10
T2 16.77 115 9.33 80 47 15 68 10
T3 18 105 10 75 47 15 68 9
T4 11.83 124 11.67 85 54 16 65 10
T5 14 115 10 80 55 16 75 11
T6 14.06 110 11.33 75 48 16 60 11
T7 13.78 120 12 85 45 17 72 10
T8 14.11 125 10.33 85 57 18 70 10
T9 14.11 115 10.33 85 50 15 80 10
T10 12.72 125 10.67 80 54 17 75 10
T11 14.39 120 10 85 51 16 80 9
T12 14.77 110 9.33 80 45 16 72 8
Control 17 104 9.00 70 40 11 65 7
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Plant Health Management

Management of chilli wilt
A field trial involving combination of biocontrol

agents (B
o 

= No Biocontrol, B
1

 = T. harzianum, B
2

 = T.

viride), chemicals (C
o 

= No Chemical, C
1

 = Carbendazim,

C
2

 = Ridomil MZ) and solarization (S
o 

= No solarization,

S
1

 = solarization with black polythene, S
2

 = solarization

with transparent polythene) consisting of total 27

modules including the check ( No Biocontrol, No

Chemical, No solarization -B
o

C
o

S
o

) was conducted

during the year 2010-11. The seed priming with

respective biocontrol agents was done before their

sowing. The beds were solarized with requisite to

polythene for about 40 days. The seedlings were root

dipped in bioagents/chemical preparations before

transplanting. Later about 40 days after transplanting

the seedlings were drenched with 0.1 percent chemical

preparation. The plants were examined for

development of wilt symptoms. The severity of wilt

symptoms was recorded as 0= no wilt, 1= initiation of

wilt, 2= rolling and drooping of leaves in about 30%

plant, 3= rolling and drooping of leaves in about 60%

plant, 4= rolling and drooping of leaves in about 80%

plant and 5= whole plant including fruits wilted.

The details of percent disease index and percent

disease mitigation indicated that the maximum disease

mitigation (61.76  %) was recorded with T. viride seed

priming, carbendazim root dip and soil drenching and

solarization with transparent polythene. It was closely

followed by the treatment T. viride seed priming,

Ridomil MZ root dip and soil drenching and

solarization with transparent polythene.

Management of corm rot of saffron with chemical
seed treatment

 A field trial on management of corm rot of saffron

(Fusarium oxysporum f. sp. gladioli) following chemical

seed treatment has been initiated during 2010-2011.

The treatments are T
1

 = Carbendazim  0.1%, T
2

 =

Carbendazim   0.2%, T
3

  =Mancozeb    0.2%, T
4 

 =

Mancozeb   0.3%, T
5 

 = Copper sulphate 0.2%, T
6 

 = Copper

sulphate 0.3%, T
7 

 = Captan 0.2%, T
8 

 = Captan 0.3% and

T
9 

 = check. The field trial on chemical seed treatment

for management of corm rot is being maintained and

plants are being examined for wilt symptoms. The

experiment is in progress.

Biological control of white grub
i. Evaluation of Beauveria bassiana as soil

application for the management of white grub

in walnut

The formulation of B. bassiana prepared on the

maizemeal-sand medium was used in the field trial.

Five treatments of this formulation were given at the

rate of 40 g/tree, 50 g/tree, 60 g/tree, 70 g/tree and 80

g/tree in first week of April along with control. Each

treatment was replicated three times. The inoculum

was mixed well in root zone of trees and watering was

done to avoid desiccation. One hundred apical leaves

in each tree were examined in second fortnight of June

for infestation if any by the adults (beetles) of white

grub. The results are presented in Table-52. The table

shows that soil application of B. bassiana formulation

in maizemeal-sand medium under mild infestation

conditions resulted in abatement of infestation upto

77.6 percent with application at 80g/tree in root zone

of walnut trees.

ii. Evaluation of Beauveria bassiana as soil

application for management of white grub in

apple

 The same formulation of B. bassiana prepared on

the maizemeal-sand medium was used in the field trial

in apple variety Red Delicious. Five treatments of this

formulation were given at the rate of 40 g/tree, 50 g/

tree, 60 g/tree, 70 g/tree and 80 g/tree in first week of

April along with control and  replicated three times.

The inoculum was mixed well in rootzone of trees and

watering was done to avoid desiccation. One hundred

apical leaves in each tree were examined in second

fortnight of June for infestation if any by adults

(beetles) of white grub. The results are presented in

Table-53. The table shows that soil application of B.

bassiana formulation in maize meal-sand medium under

mild infestation conditions resulted in abatement of

infestation up to 62.0 percent with application at 80 g/

tree in root zone of apple trees.
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Studies on efficacy of Kresoxim methyl against
apple scab in Kashmir conditions

The apple trees were already sprayed with 1.5

percent horticultural mineral oil during second

fortnight of March, 2010 for Sanjose scale/mite control

and subsequently sprayed with 0.06 percent Dodine in

first fortnight of May, 2010 for primary scab control.

Two sprays of Kresoxim methyl @ 0.03 percent and

0.05 percent as well as Hexaconazole @ 0.05 percent

were applied in second fortnight of May and first

fortnight of June in the orchard for management of

secondary scab infection along with unsprayed check.

In each treatment comprises of four trees as an unit

and replicated five times under randomized block

design. The secondary scab infection on 50 leaves of

ten terminal shoots per tree was recorded by the end

of July, 2010. The disease incidence data was analysed

statistically and the details of disease incidence and

percent disease control are given in Table-54. In the

variety Benoni , spray of 0.05 percent Kresoxim methyl

resulted in minimum infection of terminal leaves i.e.

3.20 percent followed by 5.30 percent terminal leaf

infection with spray of 0.03 percent Kresoxim methyl

and 9.40 percent terminal leaf infection with 0.05

percent Hexaconazole as compared to 40.80 percent

terminal leaf infection in Check. Similarly in the variety

Red Gold also minimum infection of terminal leaves

(5.0 %) was recorded with the spray of (0.05 %)

Kresoxim methyl followed by 9.10 % terminal leaf

infection with 0.03 % spray of Kresoxim methyl and

11.20 % terminal leaf infection in trees sprayed with

0.05 % Hexaconazole as compared to 43.20 % terminal

leaf infection in Check. Similar trend was also recorded

in apple variety Golden Delicious .In all of the three

apple varieties maximum percent disease control was

recorded with spray of 0.05 % Kresoxim methyl

followed by 0.03 % Kresoxim methyl and 0.05 %

Hexaconazole. The percent disease control of terminal

leaf infection was 87.00, 78.93 and 81.00 % in Benoni,

Red Gold and Golden Delicious, respectively with 0.03%

Kresoxim methyl spray (Table-54)

Fruit number and yield  per tree of all three

varieties were  analysed statistically for interpretation

of results. In variety Benoni, spray of 0.05% Kresoxim

methyl resulted in  maximum sound fruits  (92.95 fruit

/tree) and yielded (11.28 kg /tree) followed by spray

of 0.03 percent Kresoxim methyl (71.75 number and of

8.76 kg/tree) and  0.05 per cent Hexaconazole (49.50

number and 6.07 kg/tree) as compared to  the control

(37.30 number and  4.52 kg /tree). Similar trends were

also noticed in Red Gold and Golden Delicious of apple

(Table-55).

The fungicide (Kresoxim methyl 50% SC and Ergon

44.3% W/W SC) were also evaluated for their

phytotoxic symptoms on apple variety Golden

Delicious. Foliar spray in three concentrations i.e.

0.05%, 0.1% and 0.2% along with recommended dose

of hexaconazole i.e. 0.05% and Check (water) were

taken up. The sprayed trees of all of the five treatments

were observed for appearance of phytotoxic symptoms

viz. Necrosis, Vein clearing, Yellowing, Wilting,

Table 52: Plant infestation by white grub adults under
different treatments of Beauveria bassiana in walnut

Treatment Apical leaf
damage* (%)

T1 = 40g/tree 18.3 (25.3) 26.8
T2 = 50g/tree 14.0 (21.9) 44.0
T3 = 60g/tree 11.0 (19.3) 56.0
T4 = 70g/tree 8.3 (16.7) 66.8
T5 = 80g/tree 5.6 (13.6) 77.6
T6 = CHECK 25.0 (29.9) —
C. D. P (0.05) 1.36 —
C. D. P (0.01) 1.94 —

* Angular transformation values in parentheses

Table-53: Plant infestation by white grub adults under
different treatments of Beauveria bassiana in apple
variety Red Delicious

Treatment Apical leaf
damage* (%)

T1 = 40g/tree 26.3 (30.8) 16.7
T2 = 50g/tree 24.3 (29.5) 23.1
T3 = 60g/tree 22.0 (27.9) 30.3
T4 = 70g/tree 15.3(23.0) 51.5
T5 = 80g/tree 12.0(20.2) 62.0
T6 = CHECK 31.6(34.2) —
C. D. P (0.05) 1. 63 —
C. D. P (0.01) 2.32 —

* Angular transformation values in parentheses
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Table 55: Effect of Kresoxim methyl on apple yield due to scab abatement in Kashmir conditions

Treatments Av. Number of sound fruits  and their Percent increase in yield due to
weight per tree scab abatement

Fruit number Fruit weight (kg.) Fruit number Fruit weight (kg)
Benoni Red Golden Benoni Red Golden Benoni Red Golden Benoni Red Golden

Gold Delicious Gold Delicious Gold Delicious Gold Delicious
T1 =Kresoxim methyl 71.75 60.60 48.65 8.76 7.43 9.74 92.35 33.92 42.04 93.80 39.39 47.35
 50% SC 0.03%
T2=  Kresoxim methyl 92.95 94.90 61.30 11.28 11.77 12.31 149.19 109.72 78.97 149.55 120.82 86.23
50% SC 0.05%
T3 = Contaf 49.50 51.85 39.50 6.07 6.23 7.70 32.70 14.58 15.32 34.29 16.88 16.49
(Hexaconazole)
5% EC 0.05%
T4 = CHECK 37.30 45.25 34.25 4.52 5.33 6.61 - - - - - -
C.D. (P 0.05) 2.53 6.62 6.83 0.80 0.91 0.86 - - - - - -
C.D. (P 0.01) 3.56 9.30 9.59 1.12 1.28 1.21 - - - - - -

Table 56: Effect of kresoxim methyl 50% SC ( Ergon 44.3% W/W SC ) on apple variety Golden Delicious for 15 days
under Srinagar conditions

S. Treatments Phytotoxic symptoms discernible to naked eye
No. Necrosis Vein clearing Yellowing Wilting Hyponasty Epinasty
1 T1 =Kresoxim methyl 50% SC

(Ergon 44.3% W/W SC) 0.05% ND ND ND ND ND ND
2 T2=Kresoximmethyl50% SC

(Ergon 44.3% W/W SC) 0.1% ND ND ND ND ND ND
3 T3 =  Kresoxim methyl 50% SC

(Ergon 44.3% W/W SC) 0.2% ND ND ND ND ND ND
4 T4 = Contaf 5% EC 0.05%

(Hexaconazole) ND ND ND ND ND ND
5 T5 = CHECK (water) ND ND ND ND ND ND

ND = Not discernible

Table 54: Efficacy of kresoxim methyl 50% SC (Ergon 44.3% W/W SC) against development of apple scab in Srinagar
conditions

Treatments Av. Percent infection Percent disease control
of terminal leaves*

Benoni Red Gold Golden Benoni Red Gold Golden
Delicious Delicious

T1 =Kresoxim methyl 5.30(13.22) 9.10(17.46) 7.90(16.26) 87.00 78.93 81.00
0.03%
T2= Kresoxim methyl 3.20(10.18) 5.00(12.86) 3.80(11.18) 92.15 88.42 90.86
0.05%
T3 = Contaf 9.40(17.74) 11.20(19.50) 9.70(18.06) 76.96 74.07 76.68
(Hexaconazole)0.05%
T4 = CHECK 40.80(39. 64) 43.20(42.24) 41.60(40.16) - - -
CD (p 0.05) 2.42 3.12 1.92 - - -
CD (p 0.01) 3.40 4.38 2.69 - - -

*Angular transformation values in parentheses

Hyponasty and Epinasty in the foliage upto 15 days

after spray. None of these symptoms on foliage were

discernible (Table-56). It shows that all the treatments

of foliar spray with Kresoxim methyl as well as

standard check Hexaconazole were not phytotoxic

to apple as foliar spray under Srinagar conditions.
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Biotechnological interventions for improvement of
apple through virus and genetic fidelity certification
and production of virus tested elite planting
material

The work on mechanical transmission of apple

mosaic virus to herbaceous indicators under Kashmir

conditions as well as  detection of apple mosaic virus

with the use of commercially available ELISA kit has

been initiated in 2011.

Development of IDPM module in tomato,
cucumber and capsicum for protected cultivation

The seeds of tomato line Hemsona, Cucumber

hybrid SH-CH-1 and Capsicum hybrid -  SH-SPH-1 were

treated with Carbendazim @ 2g/kg for management

of damping off in seedlings. The seedlings have been

raised and different seedling treatments are being

evaluated for their efficacy under polyhouse

conditions.

Bio-efficacy of acaricides against phytophagous
apple mites under glass house

 Mite population was effectively controlled by

application of two sprays of 0.005% Fenpyroximate

closely followed by 0.00375% Fenpyroximate and

0.037% Dicofol. Sprays of 0.005% Fenpyroximate kept

the mite population 0.00, 0.00, 0.25 and 0.72 mite/leaf

on 7
th

, 14
th

, 21
st

 and 28
th

 day after first spray,

respectively. Concentration of 0.00375%

Fenpyroximate and 0.037%  Dicofol with 0.81 and 0.00

mite/leaf on 7
th

 day, 1.37 and 1.60 mite/leaf on 14
th

 day

and 1.79 and 2.98 mite/leaf on 21
st

 day, respectively

(Table-57).  Second spray on 28
th

 day again controlled

the mite population to 0.00, 0.00 and 0.39 mite/leaf on

10
th

, 20
th

 and 30
th

 day after second spray, respectively.

Fenpyroximate at 0.00375% also controlled mite

population effectively with 0.38, 0.75 and 1.63 mite/

leaf on the respective days after second spray.

Vegetative response in terms of height increment,

number of new shoot, new shoot growth, leaf area and

retention of leaves were found to be significantly

better on the plants which received 0.005%

Fenpyroximate in comparison to the control and other

treatments. Plant growth parameters of apple under

glass house conditions showed that plants which

received treatment of 0.005% Fenpyroximate resulted

in better plant growth in terms of plant height

increment (23.00%), new shoot growth (31.10 cm),

numbers of new shoots (4.67) and leaf area ( 46.27 cm
2

).

In other treatments viz.,  0.00375%, 0.0025%

Fenpyroximate and 0.037% Dicofol, 19.17%, 15.93% and

19.50% height increment; 26.47 cm, 20.07 cm and 25.70

cm new shoot growth; 3.33, 2.07 and 3.67 number of

new shoots, and 35.00 cm
2

 , 30.40  cm
2

and 30.10 cm
2

leaf area were recorded, respectively. However,

significantly very poor plant growth response was

observed in the plants with maximum mite population

load, which did not receive any acaricides treatments

(14.43% height increment, 18.23 cm new shoot growth,

2.00 numbers of new shoots and 20.77 cm
2

 leaf area).

Leaf fall started very early 109 days after second spray

in the plants which were treated as control (without

any sprays), whereas in treatments 0.0025%, 0.00375%

, 0.005% Fenpyroximate and 0.037% Dicofol  it took

122, 139, 151 and 133 days respectively from the second

spray.
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Open field conditions
All the acaricide treatments recorded zero mite

population at 7 days after treatment though counting

of mite population just before the first spray recorded

an average of 3.53 to 5.10  mites/leaf. Fenpyroximate

5% SC @ 0.005% concentration was significantly

superior to all other treatments at all the intervals of

observations recording 0.0 to 0.67 mites/leaf. This was

closely followed by Fenpyroximate 5%SC @ 0.00375%

(0.0 to 0.97 mites/leaf). The following  best treatments

were Fenpyroximate 5% SC @ 0.0025 % (0.0 to 1.73

mites/leaf) and Dicofol 18.5% EC @ 0.037% (0.0 to 2.10

mites/leaf). However, all the treatments were

significantly superior to Control (6.43 to 11.50mites/

leaf).

Phyototoxicity
Under open conditions, the study on phyototoxic

symptoms on apple viz., leaf injury, wilting, vein

cleaning, leaf necrosis, epinasty and hyponasty

revealed that all the treatments applied at specified

concentrations were safe and  non phytotoxic.

Management of physiological disorders in
temperate horticultural crops

The pre-harvest application of plant nutrient and

growth regulators was accomplished on five cultivars

of pomegranate (Dholka, Bedana, Kandhari, Jyoti and

G-137) to minimize the fruit cracking.  The minimum

fruit cracking in all the varieties was recorded 22.53%

with the treatment of CaSo
4 

3000 ppm (Fig.-1) followed

by 22.59% with CaSo
4 

2000 ppm as compared to control

(40.29%). The percentage of fruit cracking was also

varied with the types of cultivars and among selected

cultivars minimum fruit cracking % recorded in

Bedana (26.01% ) followed by G-137 (27.02%) and

Dholka(27.45%) . Thus it is recommended that fruit

cracking in pomegranate cultivars could be minimized

by a pre-harvest foliar spray of calcium sulpahte 2000-

3000 ppm at fruit set and fruit active development stage

under temperate condition.

Table 57:  Efficacy of two sprays of Fenpyroximate against phytophagous apple mites under glass house

Treatments Pre treatment Post spray (Nos. of mite/leaf)
Nos. of Days after first spray Days after second spray

mites/leaf
7 14 21 28* 10 20 30

0.0025% 5.97 1.80 2.45 2.79 3.63 1.45 1.70 3.60
Fenpyroximate (1.52) (1.72) (1.81) (2.03) (1.40) (1.48) (2.02)
0.00375% 5.87 0.85 1.41 1.82 2.62 0.40 0.75 1.67
Fenpyroximate (1.16) (1.38) (1.52) (1.77) (0.95) (1.12) (1.47)
0.005% 5.67 0.00 0.00 0.21 0.72 0.00 0.00 0.44
Fenpyroximate (0.71) (0.71) (0.85) (1.10) (0.71) (0.71) (0.97)
Dicofol 0.037% 5.66 0.00 1.52 2.87 9.67 1.52 4.83 8.18

(0.71) (1.42) (1.83) (3.19) (1.42) (2.31) (2.94)
Control (Distill 5.83 11.00 13.33 18.33 30.00 36.67 41.667 48.33
water spray) (3.39) (3.72) (4.34) (5.52) (6.10) (6.50) (6.99)
CD at 5% 0.62 0.19 0.19 0.10 0.19 0.12 0.13 0.25
SE(±) 0.27 0.08 0.08 0.04 0.08 0.05 0.06 0.11

Second spray after counting mites/leaf;
Figures in the parenthesis are “¯x + 0.5 transformed values.
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Post Harvest Management

Minimal processing and packaging of high value
vegetables and fruits for quality maintenance and
storage

Effect of sanitizing agents, antioxidants and shrink
wrapping of capsicum for quality maintenance and
storage

 Pre packing washing of capsicum var. Nishat with

sodium hypochlorite as a sanitizing agent (100 ppm

for 1 minute), followed by dipping in 1% citric acid for

30 seconds (as antioxidant) and  packaging in semi

permeable polyethylene film extended the shelf life in

both the storage conditions i.e. room temperature and

low temperature. However, significant results were

obtained when capsicum fruits washed with 100 ppm

sodium hypochlorite for 1 minute, treated with 1%

citric acid and packaged in 25 μ semi permeable film.

The capsicum fruits treated with this treatment can

be stored for 32 days at room temperature and 50 days

at low temperature (5 ± 2 °C, RH 90 %) showing

minimum physiological loss in weight, retaining

maximum vitamin C and firmness.

Effect of Aloe vera gel coatings on the shelf life
and quality maintenance of Cherry

Fruits of cherry var. Mishri (Bigarreau Napolean)

collected at optimum maturity stage and free from

scars and defects after washing in 100 ppm sodium

hypochlorite and treating with 1% citric acid were

coated with Aloe vera gel in different concentrations

and stored at low temperature (5 ± 2°C, RH 90 %)) and

room temperature to see the quality retention and

enhancement in shelf life. Edible coating of Aloe vera

gel in the concentration of 1:1 and storage at low

temperature (5 ± 2 °C, RH 90 %) extended the shelf life

of cherry up to 36-40 with least PLW compared with

control), maximum ascorbic acid (20.0 mg/100g)

compared to control (8.0 mg/100g)   and firmness of

fruits (17.2) compared to control (8.6) and desirable

TSS 13.8 
o

B compared with control (11.4 
o

B).

Effect of shrink wrapping on quality maintenance
and storage life of Nectarine cv. Fantasia

Fruits of Nectarine var. Fantasia at optimum

maturity stage and free from scars and defects after

washing in 100 ppm sodium hypochlorite and treating

with 1% citric acid were shrink wrapped in different

gauge semi permeable film and stored at low

temperature (5 ±2°C, RH 90 %)) and room temperature

(control) to study the level of quality retention and

enhancement in shelf life.

The fruits which are shrink wrapped in semi

permeable films showed enhancement in storage life

compared to control in both the storage conditions.

More specifically, nectarine fruits shrink wrapped in

19 μ film and stored at low temperature (5 ± 2°C)

showed least PLW (1-2%) compared to control (11.4

%), retained quality and firmness (27.8) compared to

control (29.0) up to 40 days of storage compared to

control, where in the fruits started deteriorating after

24 days of storage..  The treated and shrink wrapped

fruits at room temperature retained their quality and

firmness up to 10 days when compared to control

which retained up to 4 days only. The nectarine fruits

if kept untreated at room temperature are  highly

perishable. Hence it was confirmed from experimental

findings that nectarine fruits if shrink wrapped and

kept at low temperature can be stored up to 40 days

with least loss in physiological weight and quality

parameters.

Effect of sanitization, antioxidants, edible coatings
and shrink wrapping of apple varieties for quality
maintenance and storage life
Mollies Delicious

Mollies Delicious an early variety of apple has less

shelf life where quality gets deteriorated with storage

time after 2 weeks of harvesting. Trial was takenup to

increase the shelf life of this apple fruits by treating/

edible coating with different concentrations of Aloe

vera gel and shrink wrapping with different size of

semi permeable films.The fruits coated/treated with

50% conc. of Aloe vera gel   and shrink wrapped in 25 μ

film showed enhancement in storage life at both the

storage conditions when compared with control.

However significant results were obtained when fruit

were  coated with 50% Aloe vera gel and shrink wrapped

in 25 μ film followed by  storing at low temperatures (5

± 2 C). The fruits with this treatment can be stored up

to 68 days showing least PLW, maximum retention of

quality and appeal, firmness (36.1) compared to control

(30.9).
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Red Chief

In case of Red Chief  shrink wrapping of fruits

with semi permeable film, 19 and 25 μ films were

equally effective to reduce the physiological loss in

weights as well as retain maximum quality parameters

as firmness (20.1 and 21.7 resp) compared to

control (12.3).

Golden Delicious

Golden Delicious, a late maturing variety of apple

is having an excellent demand in the market but looses

its firmness and shape  after 2 weeks of harvesting. To

retain its  shape , firmness and to increase its shelf life

with maximum retention of quality parameters, a trial

was taken to study the effect of shrink wrapping on

the quality maintenance and shelf life of this apple

variety G. Delicious. The fruits after harvesting and

washing were treated with 100 ppm sodium

hypochlorite, dipped in citric acid 1% for 30 seconds

and shrink wrapped in different thickness semi

permeable PE film. Shrink wrapping with 25 μ film

increased the shelf life significantly (110-120 days) with

least PLW (1.78%) compared to control (8.0%) and

maximum retention of quality in terms of TSS, acidity

and ascorbic acid and fruit firmness (24.3).

Red Fuji

In case of apple variety Red Fuji, shrink wrapping

of fruits with 25 μ semi permeable film was significantly

effective to minimize the physiological loss in weight,

retain quality parameters and firmness of fruits up to

89 days. The same treatment was effective to retain

the quality, appeal and firmness up to 60 days at room

temperature compared to control fruits where no

shrink wrapping was done.

Pre and post harvest management for quality
maintenance,  storage,  processing and value
addition

Pomegranate

The varieties Dholka, Kandhari, G-137, Bedana,

Jyoti and Kashmiri Local were harvested at full ripe

stage and washed with CaoCl
2

 and stored at room or

low temperature condition. The observations

indicated that, fruits of pomegranate cultivars could

be stored safely without shriveling and with minimum

decrease in fruit quality at 4°C up to 100 days as

compared to room temperature for 70 days.

Apricot

Pre-harvest application of calcium chloride (0.5,

1.0, and 1.5 %) and gibberalic acid
  

(10, 20 and 30 ppm )

at 80% blooming, fruit set and 15 days before harvest

were carried out on 5 years old trees of apricot Cv.

Harcot. All the treatments significantly reduced

physiological loss in weight, fruit diameter and fruit

spoilage percentage during storage. However, CaCl
2

at 1.5% ppm was found most effective in minimizing

the physiological loss in weight of apricot fruits during

storage as compared to control.   Fruits quality (TSS,

titrable acidity, TSS/TA, Ascorbic acid, total sugar etc.)

was also found better even after 8 days of storage at

ambient condition in case of CaCl
2

 1.5% treatment as

compared to control. Hence, it can be concluded that

pre-harvest foliar application in apricot Cv. Harcot

with CaCl
2 

1.5% at three stages i.e. 80% blooming, fruit

set stage and 15 days before the harvest could enhance

the shelf life from 3-5 days of storage to 8 days and

could maintain maximum fruit quality under ambient

storage condition up-to 8 days.

Evaluation of cherry varieties for quality and
storage potential

Fruits of four varieties of cherry i.e.  Mishri

(Bigarreau Noir Grossa), Double (Bigarreau Napoleon),

Awal No. and  Stella harvested at optimum maturity

stage and studied for quality parameters and storage

potential.  Maximum TSS was recorded in var. Mishri

(Bigarreau Noir Grossa)   (19.2° B) and in Stella. (15.5°

B) while  maximum fruit firmness was recorded in

Stella (16.5). for storage studies fruits of different

varieties having at optimum maturity were washed in

chlorine water, dried and packed in 250 g capacity of

CFB boxes of 3 micron thickness and stored at  room

temperature and low temperature (5° C) + 85 % RH.

Studies were conducted up to 24 days of storage reveal

that minimum shelf life of all the varieties was extended

when stored at low temperature; however maximum

shelf life of 28-30 days was recorded in case of variety

double when stored at low temperature without

quality deterioration and loss of appeal compared to

10-12 days when stored at room temperature.
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Evaluation of apricot varieties developed at CITH
for storage potential

Three varieties of apricot developed/released by

CITH were evaluated for quality parameters,  storage

and processing potential. The results reveal that

maximum fruit size was  recorded in variety CITH-A-2

(76.7 g) followed by CITH –A-2 (59.6 g). Maximum TSS

(15.9° B) was recorded in variety CITH-A-1 followed

by CITH-A-2 (13.7° B). Maximum firmness of fruits was

recorded in variety CITH-A-1 (23.3) followed by CITH

2 (21.9). Ascorbic content were found highest in CITH

-A-3 (9.80 mg/100g) followed by CITH (18.40 mg/100g).

After 29 days of storage at low temperature minimum

PLW % was observed  in CITH-A- 1 (5.25) and maximum

in CITH-A-3 (7.32) where as maximum fruit firmness

was recorded in CITH-A-2 (19.0) closely followed by

CITH-A-1 (17.0) and minimum in CITH-A-3 (14.4).

Varietal evaluation of peach for storage
Two commercial varieties of peach i.e. Red Globe

and Glow Heaven were evaluated for quality

characteristics and shelf life and storage. Fruits of

these two varieties were harvested at proper maturity,

washed and evaluated for quality parameters. Fruits

of variety Red Globe were found to contain maximum

TSS 8.54 
o

Brix where as it was 8.0
0

 Brix in Glow heaven

Maximum firmness of fruits was also recorded in the

fruits of variety Red Globe (52.9) compared to 37.6 in

case of Glow heaven. Storage study revealed that fruits

of variety Red Globe and Glow Heaven can be stored

up to 15 days at room temperature. When compared

for quality parameters and their retention it was found

that fruits of variety Red Globe showed least PLW.

At low temperature the fruits of Red Globe can be

stored up to 30-32 days and Glow Heaven for 27-28

days with minimum PLW, maximum retention of

firmness, appeal and nutrients.

Shelf life studies in apricot
The shelf life of apricot varieties was recorded up

to 16 days when stored at room temperature (RT) and

30 days in low temperature (LT). However, minimum

PLW was recorded in Afghani (8.0%) and maximum in

A T-4 (15.1%). TSS and acidity were retained when

varieties are stored at LT. However, maximum TSS and

desirable acidity was recorded in CITH Apricot- 1,

Afghani and CITH Apricot-2 and shelf life was retained

up to 30 days when compare to fruits stored at room

temperature (16 days).

Control (8 Days after storage at ambient condition)

CaCl2 1% (8 Days after storage at ambient condition)

CaCl2 1.5% (8 Days after storage at ambient condition)
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Development of process technology for making
apricot fruit bar

A technology was developed for the preparation

of quality Apricot fruit bar. The final product i.e.

Apricot Fruit Bar is having excellent texture, colour,

aroma, taste chewing quality, no sticking character

and has acceptable microbial load, least browning and

spoilage which can be stored up to 9 months without

loss in quality, nutrition and appeal. Technology

developed in the form of flow diagram  is given in Fig.1

Standardization of pre- and post-harvest practices
for extending shelf life of apple fruits

In apple, among the different treatments (pre and

post-harvest), pre-harvest sprays of GA
3

 + salicylic acid

thrice at an interval of 10 days, beginning from one
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month before harvest was found to be suitable in

respect of increased fruit firmness, TSS, ascorbic acid,

total carotenoids, total phenolics, flavonoids,

antioxidant activity, reducing and total sugars and

decreased fruit infection and physiological loss in

weight (PLW). Likewise, among the post-harvest

treatments, Salicylic acid dip of apple was found to be

Value addition, storage and sensory quality
evaluation of different products from major and
minor temperate fruits

Among the different treatment compositions

comprising Malta juice and ginger, the squash

prepared from Malta (20%) and ginger (5%) was found

to be the best at the time of preparation till three

months of storage (Fig. ). The acidity, ascorbic acid

and reducing sugars were found to reduce whereas

the TSS and total sugars increased during storage of

the products (Table-58). Further, products prepared

by blending major and minor temperate fruit juices

viz., rhododendron, kaphal, kilmora, galgal and ginger

in different ratios revealed that the best squash

the best. The treatment comprising pre harvest spray

of GA
3

+ Ca EDTA+ post-harvest Salicylic acid dip was

noticed to be superior to all other combinations for

the afore mentioned quality parameters.

Fig. 1 Flow diagram for preparation of Apricot Fruit Bar Apricot Fruit Bar–Product of CITH

RESEARCH ACHIEVEMENTS
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obtained from rhododendron (15%) + galgal (5%) +

ginger (5%) among various combinations. The apricot

available locally was evaluated for various physico-

chemical characteristics and it was found that the local

varieties are not suitable for drying as the TSS is very

low.

The storage study of three cultivars of apple viz.,

Fenny, Golden Delicious, Vance Delicious after treating

with salicylic acid (200 ppm) and calcium (0.4%) along

with control was also carried out. Among the

treatments Ca treated fruits had better storage life as

compared to others and among the varieties Fenny was

found to be the best. Similarly, storage study of pear at

ambient conditions comprising six cultivars after

treating with salicylic acid and calcium was also

undertaken. The fruits treated with Ca had better shelf

life as compared to other treatments. Similarly, among

different cultivars under the study revealed that Sand

Pear is  best for storage followed by Gola and Kakria.

The plum cultivar Santa Rosa was also treated with

bio-regulators and the storage study at ambient and

low temperature showed that there is significant

reduction in TSS, acidity, ascorbic acid, sugars and PLW

in all the treatments. At ambient conditions the fruit

can be stored for 20 days by treating either with

salicylic acid or calcium whereas the shelf life was

more than 40 days at low temperature.

Enhancing blooming period of tulip involving
plant growth regulators and different storage
period of bulb

Among all the PGRs (GA3, CCC, MH) , GA3 at 400

ppm caused early sprouting (79.72 days) and increased

plant height (38.36 cm), no. of leaves (4.24) and bulb

(4.24) per plant as compare to control. It also induced

early flowering (142.20 days) with improved flowering

duration (28.76 days), flower size (6.97 cm) and stalk

diameter (6.93 cm). CCC and MH delayed sprouting,

reduced plant height, but improved no. of leaves and

bulb per plant. Further, CCC and MH induced late

flowering, increased flowering duration, but reduced

flower size and flower stalk diameter with their

1. TSS (OB) 46.6 47.2 46.0 46.5 46.4 46.8 46.4 46.6
2. Acidity (%) 0.650 0.636 0.623 0.603 0.620 0.603 0.616 0.603
3. Ascorbic acid (mg/100g) 27.27 26.36 25.45 24.54 23.64 22.73 21.82 20.91
4. Reducing sugars (%) 6.67 6.25 6.25 5.88 5.88 5.55 5.56 5.26
5. Total sugars (%) 40.00 41.67 39.21 40.00 40.00 40.82 40.00 40.82

T1 T2 T3 T4
0 3 0 3 0 3 0 3

TreatmentS.
No.

Table 58:  Physico-chemical and sensory quality characters of different squashes

Enhancement of shelf life of different temperate
fruits through post harvest chemical interventions

The different cultivars of peach like FLA-16-33,

Flordaking, Canter and Flordasun were treated with

salicylic acid @400 ppm, Ca-EDTA @ 500 ppm with

control (water dip) and stored at ambient conditions.

It was found that the fruits treated with bio-regulators

had significantly better firmness throughout the

storage period as compared to control. Further, Red

June cultivar of peach collected from different

locations was also evaluated for various physico-

chemical characters and it was found that there is

significant difference in various characters because

of altitude (Table-59).
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Sr. No. Treatments Days to Plant No. of leaves/ Days to No. of bulb
sprouting of Height plant drying of /plant

bulb (cm) foliage
1 T1 82.44 33.02 3.66 179.0 3.65
2 T2 81.27 34.76 4.11 182.6 4.18
3 T3 79.72 38.36 4.24 185.0 4.24
4 T4 84.29 34.61 3.77 182.0 3.62
5 T5 86.32 33.06 4.79 183.6 3.91
6 T6 87.09 32.32 4.69 186.3 4.17
7 T7 85.41 35.28 3.70 181.0 3.65
8 T8 85.87 34.63 3.80 181.6 3.84
9 T9 87.26 32.91 4.12 183.0 3.53
10 T10 84.40 33.39 3.63 179.0 3.23
CD 5 % 1.671 2.110 0.304 1.734 0.284

Table 60: Effect of GA3, CCC & MH on vegetative attributes of tulip

1. Pressure (kg/cm2) 1.009 2.911 1.561 1.550
2. Weight (gm) 87.49 74.20 105.08 156.25
3. Length (mm) 58.50 58.60 61.77 67.44
4. Breadth (mm) 58.18 51.00 59.17 67.84
5. Destoned halves (%) 94.30 94.17 95.62 96.45
6. Stone (%) 5.70 5.83 4.38 3.55
7. TSS (ob) 12.0 11.0 9.6 11.0
8. Acidity (%) 0.502 0.570 0.502 0.838
9. Ascorbic acid (mg/100g) 9.09 10.90 10.00 10.90
10. Reducing sugars (%) 2.94 3.85 2.63 2.63
11. Total sugars (%) 8.34 9.52 8.00 9.52
12. Total carotenoids (µg/100g) 393.41 398.04 854.71 1109.27
13. TSS acid ratiom 23.90 19.30 19.12 13.13

    Talla Ramarh       Darim    Sargakhet Mukteshwar

S.No. Character Location

Table 59:  Physico-chemical characters of peach cultivar Red June from different locations

RESEARCH ACHIEVEMENTS
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Sr. No. Treatments Days to bud Day to Flowering Flower Flower stalk
formation flowering duration diameter diameter

(cm) (mm)
1 T1 141.63 151.76 20.34 6.24 4.56
2 T2 140.46 150.43 23.76 6.71 4.66
3 T3 137.70 148.94 24.14 6.64 4.76
4 T4 134.55 147.84 26.56 7.83 5.21
5 T5 132.76 145.16 28.27 8.21 5.20
6 T6 132.56 145.10 27.54 7.33 5.10
CD 5 % 1.585 1.316 0.795 0.45 0.241

Table 62: Effect of cold storage periods of bulb on flowering attributes of tulip

Sr. No. Treatments Days to Plant No. of leaves/ Days to No. of bulb
sprouting of Height plant drying of /plant

bulb foliage
1 T1 84.94 32.09 3.30 176.00 2.66
2 T2 84.18 32.35 4.07 175.33 2.81
3 T3 83.65 34.03 4.60 176.33 3.77
4 T4 81.50 36.25 4.51 181.00 3.89
5 T5 79.64 38.11 5.28 184.00 4.06
6 T6 79.52 37.98 5.12 182.33 3.38
CD 5 % 0.734 1.097 0.293 2.759 0.144

Table 61: Effect of cold storage periods of bulb on vegetative attributes of tulip

increasing concentration in comparison to control

(Table-60).

Effect of cold storage periods of bulb on blooming
period of tulip

Among all the treatments of cold storage,

treatment T5 (12 week storage at 5
0

 C ) causes early

sprouting (79.64 days) with improved plant height

(38.11 cm), no. of leaves (5.28) and bulb (4.06) per plant

as compare to control (Table-60). It also induced early

flowering (145.16 days) with improved flowering

duration (28.27 days), flower size (8.21cm) and stalk

diameter (5.20cm). Successive increase in cold storage

duration up to 12 weeks caused early sprouting and

increased plant height, no. of leaves per plant and no.

of bulb per plant. It also induced early flowering with

increased flowering duration, flower size and flower

stalk diameter (Table-62).

Study of vase life of tulip cut flower
Among the different treatments, longest vase life

(9.1 days) was recorded in treatment 8-HQS 300 ppm

followed by treatment 8-HQS 200 ppm (8.7 days) and

treatment Alumunium sulphate 300 ppm (8.6 days) as

compare to control (5.2 days). Maximum water uptake

was recorded in treatment treatment 8-HQS 300 ppm

(116.7 gm/spike) followed by 8 HQS 200 ppm (110.8

gm/spike) as compare to control (76.3 gm/spike). The

minimum water loss/uptake ratio was found in

treatment 8-HQS 300 ppm (1.01) and maximum in

control (1.24) and there was negative correlation

between vase life and loss/uptake ratio.
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Network project on outreach of technologies for
temperate fruit crops

For Multilocation testing and dissemination of

new varieties and technologies, a network project on

out reach of technologies was initiated during 2008-

09 involving 8 centres spread over different agro-

climatic conditions of North Western Himalayas,

Vase life and quality of tulip cut flowers

North Eastern States and high altitude areas of Tamil

Nadu having temperate climate with the following

objective and six project activities.

Major objectives
1. Introduction of new promising varieties and clonal

rootstocks and their evaluation under different

agro-climatic conditions.

Vertical axisCordon systemEspalier system

A view of plant architecture in apple for energy  harvest at CITH, Srinagar

Walnut, apricot and almond at Ranichauri centre, Uttarakhand

RESEARCH ACHIEVEMENTS
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Title of Sub project

Productivity enhancement of elite
apple cultivars through high
density planting and efficient
water and pollination
management

Medium density orcharding for
higher almond productivity

Plant architectural engineering
for higher energy harvest vis-à-
vis productivity in apple

Multi-location testing of elite
walnut genotypes under medium
density

Multi-location testing of elite
apricot genotypes under medium
density

Survey and mapping of major
pest and disease of temperate
fruits

S.No.

1.

2.

3.

4.

5.

6.

Name of the implementing Centres

Srinagar, Bhaderwah, Mukteswar,
Ranichauri, Solan, Bajaura,
Pasighat and Ooty

Srinagar, Bhaderwah, Mukteswar,
Solan, Ooty and Ranichauri

Srinagar, Bhaderwah, Mukteswar,
Ranichauri, Solan, Bajaura,
Pasighat and Ooty

Srinagar, Bhaderwah, Mukteswar,
Ranichauri, Solan, Bajaura,
Pasighat and Ooty

Srinagar, Bhaderwah, Mukteswar,
Ranichauri, Solan,Bajaura,
Pasighat and Ooty

Srinagar, Bhaderwah, Mukteswar,
Ranichauri, Solan, Bajaura,
Pasighat and Ooty

Progress of the project

Planting has been done  plant stand
and growth performance is
satisfactory

Planting has been done and
performance is satisfactory

Planting has been done in Srinagar
while in rest of the centre it will be
initiated in 2010-11

Planting has been done and
performance is highly satisfactory

Planting has been done and
performance is satisfactory

Major pests and diseases have been
recorded periodically and are being
assessed with weather parameters.

Technical programme along with brief progress

2. Production of quality planting material of promising

varieties and clonal rootstocks and their utilization.

3. Demonstration of proven production & protection

technologies and their further refinement and

popularization in the area.

4. Imparting training to stakeholders for technology

out reach.

5. Human Resource Development for acquiring

modern technological know how in advanced

centre of excellence within country and abroad.
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1st Annual Group Meeting of AINRP on Onion and
Garlic

1
st

 Annual Group Meeting of All India Network

Research Project on Onion and Garlic research was

organized by Directorate of Onion and Garlic Research,

Pune and Central Institute of Temperate Horticulture,

Rangreth, Srinagar from 10-11
th 

 May, 2010. Dr. Umesh

Srivastava, Assistant Director General (Horticulture-

II), ICAR and Director, DOGR, Pune was the Chief Guest.

Director Research SKUAST(K), Shalimar; Director,

CITH, Srinagar; Director, IIHR, Banglore; Director, IIVR,

Varansi and Director NHRDF, Nasik was chaired

various Technical Sessions. In two days mega event

more than 100 scientists and Directors from different

Institutes of Indian Council of Agriculture Research,

State Agricultural Universities, Private Sectors and

Officers from Development Departments et.‘

participated. The main focus of the workshop was on

the various research and developmental activities for

increasing the production and productivity of onion

and garlic for benefiting the farmers, consumers and

processors in the country.

Hindi Week
Hindi week was organized from 14 to 20

th

September at CITH, Srinagar and RS, Mukteshwar to

promote and implement National language Hindi in

the Institution. During the week long programme,

number of events were conducted like debates, essay

writing, poster making etc and prizes were distributed

among the winners of different competitions.

Meetings and Events

ICAR Zonal Sports Meet
Nine participants from CITH including Chief

De-Mission, Mr Javid Iqbal Mir, Scientist, participated

in Zonal Sports Meet which was held at IIPR, Kanpur,

from 6
th

 to 9
th

 April, 2010. All the participants took part

in different games and showed very good discipline

and performance.

IRC
Institute Research Council Meeting was held on

05-08-2010. Project-wise presentations were made by
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all the scientists. The salient achievements along with

the activities to be taken up next year were presented.

Prof. Nazeer Ahmed, Director, who is also the Chairman

of IRC, gave critical inputs on experimentation for

obtaining realistic and reproducible results. New

Institute projects were proposed, which were also

approved by the house.

8th Research Advisory Committee Meeting
The 8

th

 RAC meeting was held on 26
th

 and 27
th

October, 2010 at main campus, Srinagar under the

Chairmanship of Dr. D. S. Rathore, Former Vice

Chancellor, CSKHPKV, New Delhi. The other members

of RAC who attended the meeting were Dr. K.K. Jindal,

Former Director of Research, Dr. YSPUHF, Solan; Dr.

I.D. Tyagi, Former Head, Vegetable Research Station,

Kanpur; Dr. R. P. Kaushal, Prof. Plant Pathology, CSK

Himachal Pradesh Agril. University, Palampur; Prof.

M.A. Masoodi, Registrar, Islamic University, Srinagar;

Dr. B. N. Choudhary, Former ADG (Extension)  New

Delhi; Dr S. Rajan , ADG (Hort. I), ICAR, KAB-II, Pusa

New Delhi; Shri Thakur Randhir Singh,  Former

Minister (J &K) Jammu; Shri Abdul Aziz Bazaz,

Progressive orchardist, Srinagar; Prof. Nazeer Ahmed,

Director, CITH, Srinagar and Dr. R.K. Verma,

Pr. Scientist, Plant Pathalogy, and Member Secretary

RAC, CITH. The committee visited the experimental

farm and had detailed discussion and interactions

with the scientists and suggested recommendations

after reviewing all the ongoing projects.

Vigilance awareness week
Vigilance awareness week was observed from 3

rd

November to 7
th

 November, 2010. The vigilance

awareness week commenced with the pledge for

“continuos striving to bring about integrity and

transparency in all spheres of activities” on

3
rd

 November at 11:00 AM by all staff members of CITH.
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International Training on Advanced Cultivation
Techniques of Temperate Horticultural Crops

Two weeks International Training Programme on

“Advance Cultivation Techniques of Temperate

Horticultural Crops” organized by Central Institute of

Temperate Horticulture, Srinagar and sponsored by

IHITC, Jaipur on 17
th

 to 28
th

 May, 2010, under the

leadership of Prof. Nazeer Ahmed, Director CITH as

Course Director and Dr. D. B. Singh as Course Co-

ordinator and participants came from Afghanistan,

IHITC, Jaipur and one representative from PTC Holland.

In the training, more emphasis was given on advances

in crop improvement, crop production, crop

protection, hybrid seed production, nursery

techniques, water harvesting, high value vegetable and

saffron production, value addition, post harvesting

management, minimal processing etc. Jenab Javed

Ahmad Dar, Hon’ble Minister of State for Agriculture,

Horticulture, Health and R&B; J&K, Govt was the Chief

Guest and Jenab Hasmat Ullah Khan, Former Vice

Chancellor, SKUAST (J) and Dr. Gulam Hassan Shah,

Director Horticulture, Kashmir, were the Guest of

Honour of valedictory function. A final compendium

covering various topics was also compiled, released

and distributed alongwith certificates by the

Chief Guest.

Apricot Day
An apricot day was organized on 29

th

 June, 2010 at

Central Institute of Temperate Horticulture, Srinagar.

Dr. G. H. Shah, Director Horticulture, Kashmir was the

Chief Guest on the occasion. A large number of fruit

growers from different districts of Kashmir

participated in the event. The Director, Prof. Nazeer

Ahmed, and Resource Scientists of the Institute took

the participants around the farm, high tech

laboratories and poly green houses and demonstrated

advance production technologies and the varieties.

Water harvesting and moisture conservation

Extension and Trainings
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techniques in karewas, role of pollinizers and

pollinators, drip and sprinkler irrigation for higher

water use efficiency, intercropping of legumes,

vegetables and oil seeds for improving soil fertility and

pollination, protected cultivation of vegetables,

efficient propagation techniques in field and green

houses, medium and high density 3-4 year old grafted

fruit bearing walnut plantations and large number of

exotic high yielding varieties in apple, almond, apricot,

walnut and vegetables etc were the main attractions.

Besides field visit, an interaction meeting was also held

where various problems pertaining to production of

apricot and other fruit crops and post harvest

problems were discussed and effective scientific

solutions were suggested to the farmers. The farmers

were impressed and showed very keen interest in

adoption of technologies and the new varieties

developed at the Institute and have put up large

demand for planting material of elite varieties.

National Training Programme on Canopy
Management of Temperate Fruits

An eight days National Training Programme on

“Canopy management for enhancing yield and quality

of temperate fruit crops” organized by Central

Institute of Temperate Horticulture, Srinagar and

Sponsored by National Horticulture Board, Gurgoan

on 13
th

 to 20
th

 January 2011. Dr. Dinesh Kumar, Pr.

Scientist, Horticulture  was the Course Diretor ad Mr.

Shiv Lal was the Course Co-ordinator. In this national

training programme, progressive farmers from Tamil

Nadu, Arunachal Pradesh and Jammu and Kashmir

participated. During the training both practical and

theoretical knowledge was imparted to the

participants and the latest technologies about  the role

of canopy management in temperate fruit crops for

obtaining high productivity and role of sun light in

quality fruit production. Prof. G.M.Wani, Former

Director Extension Education of SKUAST (K) was the

Chief Guest and Dr. G. H. Shah, Director Horticulture,

Kashmir Division was the Guest of Honour, Prof Nazeer

Ahmed, Director CITH, Srinagar presided over the

valedictory function. Training manual and a

horticultural kit was also distributed along with

certificates to the trainee participants.

Training programme on Technique for rejuvenation
of old and senile almond plantations in Kashmir
valley

Short course on “Technique for rejuvenation of

old and senile almond plantations in Kashmir valley”

from 22-01-2011 to 24-01-2011 with the financial

support from National Horticulture Board, Ministry

of India, Govt of India, Gurgoan. Dr. K. K. Srivastava

was the course Director, Dr. S. R. Singh was the Course

Co-ordinator and Shri Ramesh was the Course

Facilitator. 31 progressive farmers from almond

growing areas were participated; practical training on

rejuvenation was imparted to farmers and farmers

were also taken to the rejuvenated orchard. Dr. A. R.

Trag, Former Director Research, SKUAST (K) was the

Chief Guest. At the end a technical bulletin on

rejuvenation, and a compendium containing all the

lectures delivered during Release of extension bulletin

on rejuvenation of almond the training course was also

released and distributed among the trainee

participants along with a horticultural kit and

certificate.
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Three awareness camps of progressive farmers

were conducted on the farmers field on 29-03-2011,

31-03-2011 and 02-04-2011 at three sites where the

rejuvenation has laid out i.e. Chadoora ( Budgam),

Awantipura of Pulewama, and Gogo of Budgam

district.Total of 173 farmers were participated. All

farmers practiced rejuvenation themselves. All the

farmers were provided extension booklets on

rejuvenation.

Short Course on Training and Pruning of Apple and
Apricot

Short course on “Training and Pruning of Apple

and Apricot” from 4-5
th

 Feb.; 7-8
th

 Feb.; 10-11
th

 Feb.; 25-

26
th

 Feb.; 28
th

 Feb.-1
st

 March, 2011 with the financial

support from National Horticulture Board, Ministry

of India, Govt of India, Gurgoan. Prof. Nazeer Ahmed,

Director, CITH was the Course Director;Dr. Desh Beer

Singh and Dr. S. R. Singh were the Course Co-ordinator

;  Shri Shiv Lal, Shri J.I.Mir and Dr. G. Mahandiran were

the Course Facilitator. Many progressive farmers from

apple and apricot growing areas were participated. In

the training, more emphasis was given on training and

pruning of apple and apricot and farmers were also

taken to the apple and apricot orchards. Gh. Hassan

Mir, Agriculture Minister, J&K Govt was the Chief

Guest; Dr. Tej Pratap Singh, Vice Chancellor, SKUAST-

K and Dr. Gulam Hassan Shah, Director Horticulture,

Kashmir, were the Guest of Honour. At the end a

compendium containing all the lectures delivered

during the training course was also released and

distributed among the trainee participants along with

a horticultural kit and certificate.

Participation in Kisan Melas and Agricultual Fairs

CITH, Srinagar, participated in 3 days Kisan Mela
at SKUAST-J from 23-25th March 2011

Sh. N. N. Vohra , Governor of J&K visited the CITH Stall and
interacted with Scientists and discussed about the

technologies developed at the Institute.

Mr. Khandey Chief Secretary, Agricultural Production Deptt. J&K,
visited the CITH Stall

EXTENSION AND TRAININGS
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CITH at State Level Agriculture Fair held at Hamirpur (H.P.) organized by Dr. YSPUHF, Solan, H.P. on
 23-25th Feb. 2011

Scientists of CITH interacting with farmers of H.PSh. I. D. Dhiman, Hon'ble. Minister of Agric. H.P. visitedthe stall and
interacted with scientists and discussed about technologies developed
at CITH, Srinagar, J & K. Mr. Khandey Chief Secretary, Agricultural
Production Deptt. J & K, visited the CITH Stall
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Prof. Nazeer Ahmed, Director, CITH
� Awarded Dr. Kirti Singh Gold Medal for the year

2010 by Horticultural Society of India, New Delhi

on the occasion of 4
th

 Indian Horticulture Congress

held at NPL, Pusa, New Delhi on Nov. 2010.

� Member, Programme Planning and Policy Committee

of the PPV and FRA, New Delhi.

� Member, Board of Management, CSHPKV,

Palampur, (HP).

� Chairman, Technical session-I on crop improvement

of first annual group meeting of AINRP on onion

and garlic May 2010, CITH, Srinagar.

� Organizing Secretary, 1
st

 Annual meeting of AINRP

on onion and garlic, 2010 CITH, Srinagar.

� Acted as Co-Chairman, Technical session-II on

collection evaluation and conservation of

germplasm, 29
th

 AICRP meeting, Jan 2011, JAU,

Junagadh.

Dr. Dinesh Kumar, Pr. Scientist
� Acted as Co-Chairman for the session National

Resource Management and way to overcome abiotic

stresses, National Seminar on Impact of climate

change on fruit crops, PAU, Ludhiana from

6-8 October, 2010.

Dr. B.L. Attri, Pr. Scientist
� Acted as Chairman for assessment of staff at DRWA,

Bhubaneswar under modified assured career

progressive scheme (MACPS) on 29 Oct., 2010.

� Acted as Chief Guest for inauguration of training

programme on 11
th

  Jan.2011 organized by Humana

People to People India (NGO) for Master Farmers

w.e.f. 11-17 March, 2011.

Dr. Hare Krishna, Pr. Scientist
� Acted as reviewer of a research article of

international journal i.e. Journal of Plant Breeding and

Crop Science, African J. of Agricultural Reaserch and

Scientia Horticulturae.

Dr. J. K. Ranjan, Pr. Scientist
� Acted as reviewer for African Journal of Food

Sciences (AFJS), an International Journal.

Awards & Recognitions

� Awarded best research paper award (poster)

entitled “Standardization of efficient propagation

techniques in walnut for production of quality

planting material” at 4
th

 Indian Horticulture

Congress on Nov. 2010, New Delhi.

� Awarded 1
st

 prize for poster presentation entitled

“Micro-propagation of strawberry” in the theme

area “Biotechnological interventions to overcome

abiotic stress” at National Seminar on Impact of

climate change on fruit crops on Oct, 2010, PAU,

Ludhiana.

� Awarded Best Oral presentation entitled

“In vitro micro-corm production in Saffron (Crocus

Sativus L.)” in the National Seminar on

“Technological Innovations in Saffron” organized

by SKUAST (K), in collaboration with NHB, GOI,

November 25-26, 2010, Srinagar.

� Honoured as Patron, Research J. of Agril. Sciences,

Awantipora, J&K, India.
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A. Research Publications (International/ National)
Attri, B.L. and Singh, A. (2010). Effect of different salt

concentrations on drying and non-enzymatic

browning of mango slices. Indian J. Hort., 67 (Spe-

cial issue): 485-487.

Chattoo, M. A.,  Ahmed, N.,  Khan, S.H.,  Sidique, S.H. and

Hussain, K. (2010) Residual effect of organic ma-

nures and inorganic fertilizers on succeeding

crop pea (Pisum sativum L.) cv. Bonnevilla The

Asian  J. Hort., 4(2): 299-304

Chattoo, M. A.,  Ahmed, N., Khan, S. H.,  Narayan, S.,

Jabeen N. and Wani, K. P. (2009) Effect of organic

manures and inorganic fertilizers on seed yield

and seed quality of Okra (Abelmoschus

esculentus L. Moench.). Journal of eco-friendly

Agric., 4(1):134-137.

Dar, H.A. , Singh, S.R. Sundouri, A.S., Sharma, M.K. and
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� Vermi Composting- Kumaon Vani on 15
th

 Oct., 2010.

� Seb Mein Sukha Rog - Kumaon Vani on 15
th

 Oct., 2010.

� Bagwani Mein Sukshma Jeevon Ka Upyog Avam Katai-

Chatain Ka Mahatva – Kumaon Vani on 6
th

 December,

2010.

LIST OF PUBLICATIONS
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Prof. Nazeer Ahmed, Director

� Attended national conference on horticultural

biodiversity for livelihood, economic development

and health care, at UHS, Bangalore, from 28
th

 May -

1
st

 June, 2010.

� Attended regional committee-1, meeting at SKUAST

(J) Jammu,  from 8
th

 to 12
th

 June, 2010.

� Attended workshop of NAIP consortium for

developing, commissioning, operating and

managing an online system for NET/ARS-PRELIM-

Examination for ASRB, ICAR.

� Attended meeting on National Mission on saffron

in J&K at Krishi Bhawan, New Delhi on 12
th

 July, 2010.

� Attended Director’s conference at New Delhi on

15-16
th

 July, 2010.

� Attended Meeting of Vice chancellors of

Agricultural Universities and DG’s nominees in BOM

of SAUs at NASC, Delhi on 3
rd

 and 4
th

 Oct., 2010.

� Attended Interactive meeting with Hon’ble Director

General, ICAR on 10
th

 Nov. and Horticulture Industry

Meet on 12
th

 Nov. 2010 at IIHR, Bangalore.

� Attended 4
th

 Indian Horticulture Congress at NPL,

New Delhi from 17-19 Nov. 2010.

� Attended interface meeting of Crop Science,

Horticulture and Natural Resource Management

Divisions at NASC Complex,  Pusa, New Delhi.

� Attended 98
th

 meeting of Board of Management of

CSHPKV, Palampur on 21
st

 Dec. 2010.

� Attended AICRP(VC) group meeting at JAU, Junagarh

from 27 to 29
th

  Jan., 2011.

� Attended Director’s Conference from 22
nd

 to 24
th

Feb., 2011,  NASC, New Delhi.

� Attended Division wise interaction meeting with the

chairs of RAC’s on 8
th

 & 9
th

 March 2011, New Delhi.

� Attended National Symposium on Alliums on 13
th

 &

14
th

 March,  2011 at Pune.

� Attended Meeting on use of Biotechnology in

Agriculture and got it sanctioned  tissue culture

project for CITH on 23
rd

 March, 2011, Krishi Bhawan,

New Delhi.

Dr. R. K. Verma, Pr. Scientist

Attended 32
nd

 Annual Confrence & Symposium on

“Innovations in Plant Pathology Research and Human

Resource Development”. November 24-26, 2010.

Junagadh Agricultural University, Junagadh.

Dr. D. B. Singh, Pr. Scientist

Attended “Brain storming for new extension

approaches / mechanisms for strengthening the

activities of KVK’s in XII plan” at CSKHPKV, Palampur

on 20-10-2010.

Dr. Dinesh Kumar, Pr. Scientist

� Attended the workshop on “Spring recharge and

rejuvenation of natural springs by artificial

recharge and catchment treatment on March 16,

2011, Central Ground Water Board, Srinagar.

� Attended Indian Horticulture Congress-2010 on

“Effect of planting density on growth, yield and

quality of apricot” at National Physical Laboratory,

Pusa Campus, New Delhi; November 18-21, 2010.

� Attended National Seminar on Impact of climate

change on fruit crops by water management in fruit

crops under stress condition. Lead paper, PAU,

Ludhiana, October 6-8, 2010.

� Attended National seminar on advances in micro

irrigation at NASC Complex, New Delhi , Feb 15-16,

2011.

� Attended interface meeting on weed management

at Directorate of Weed Science Research, Jabalpur

on 17-18 May, 2010.

� Attended review meeting of DUS test centre and DUS

project on 25.02.2011 at NASC Complex, New Delhi.

� Attended sensitization meeting of Nodal Officer for

preparation of Result Framework Document

(RFD) from 11-14 March, 2011 at NASC Complex,

New Delhi.

Participation in Workshops/
Conferences/Trainings/Meetings
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Dr. K. K. Srivastava, Sr. Scientist

� Attended International training on “Research

Station Management” from 11
th

 to 16
th

 October,

2010, at ICRISAT, Hyderabad.

� Attended review meeting of DUS test centre and

DUS project on 25.02.2011 at NASC Complex,

New Delhi.

Mr. Ramesh Kumar, Scientist

� Attended National conference on “Biodiversity of

Medicinal and Aromatic Plants: Collection,

Characterization and Utilization.” at Anand, Gujarat

from 18-21
st

 Nov., 2010.

� Attended National consultation on production and

utilization of orchids at Gangtok, Sikkim  from

19-21
st

  Feb., 2011

Mr. Shiv Lal, Scientist

� Attended National seminar cum workshop on

developing the potential of underutilized

horticultural crops of hill regions from  Feb., 14-16,

2011,  Imphal, Manipur.

� Attended training programme on “Antioxidant

Phyto-Nutrient and Volatile Flavors in Horticultural

Crops” from 15
th

 to 24
th

 September, 2010, IIHR,

Bangalore.

� Attended and participated in interactive meet on

Information and Communication Technology in

ICAR during Nov. 3-4, 2010 at NASC Complex,

New Delhi.

Mr. J. I. Mir, Scientist

Attended National Conference on Horticultural Bio-

diversity for livelihood, Economic Development and

health care, UHS, Bangalore, May 29-31, 2010.

Dr. G. Mahendiran, Scientist

Attended ICAR sponsored Summer school “Advances

in Agricultural Acarology from 8
th

 -28
th

 October, 2010”

organized by All India Network Project on Agricultural

Acarology and Department of Agricultural

Entomology, University of Agricultural Sciences,

GKVK, Bangalore.

Dr. B. L. Attri , Pr. Scientist

Attended 4
th

 Indian Horticultural Congress 2010  at

New Delhi, from 18- 21 Nov., 2010.

Dr. B. Das, Sr. Scientist

� Attended workshop on Horticultural Technology

Mission for North East and Himalayan States at

VPKAS, Almora on 01.09.10 and 17.03.11.

� Attended the review meeting Chaired by The Hon’ble

Horticulture Commissioner, Ministry of Agriculture,

Govt. of India, Dehradun from 20-21
st

 January.2011.

Dr. Hare Krishna, Scientist

Attended a short course on ‘Antioxidant

phytonutrients and volatile flavours in horticultural

crops’ at IIHR, Bangalore from 15-24 Sept., 2010.

Dr. J. K. Ranjan, Scientist

Attended 1
st

 Annual workshop of AINRP onion and

Garlic at CITH, Srinagar.

Sh. Y. S. Dhanik, AAO

Attended training programme on employers

perspective on  lobour low at NAARM, Hyderabad.

Mrs. Shahida Rafiq

Attended training course for personal assistants

(Refreshers) Course at ISTM, New Delhi from 24-01-

2011 to 04-02-2011.

PARTICIPATION IN WORKSHOPS/CONFERENCES/TRAININGS/MEETINGS
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List of Ongoing Projects

Date of

complelition

Survey, collection, characterization and

documentation of temperate horticultural

crops

Studies on improvement and production of

saffron

Breeding for development of superior

varieties/hybrids in Solanaceous vegetables

Evaluation of walnut genotypes in relation to

floral biology and yield attributes

Development of superior cultivars/hybrids in

temperate fruits through conventional and

non conventional methods

DNA finger printing of apple, walnut and

apricot

Standardization of micro-propagation of

apple, walnut, saffron and lilium

CITH-01

CITH - 06

CITH - 07

CITH-24

CITH-40

CITH-47

CITH-48

1998

1999

2000

2008

2009

2009

2009

On going

On going

On going

2011

2020

2012

2012

Title of the Project Project Code

Date of

initiation

S.No. Duration

I. Crop improvement and Biotechnology

1.

2.

3.

4.

5.

6.

7.

II. Crop Production and Propagation
Standardization of efficient propagation

techniques for production of quality planting

material of temperate fruits and nuts

Standardization of medium, medium high and

high density orcharding in temperate fruits

and nuts

Large scale multiplication of quality planting

material and seeds of temperate horticultural

crops

Standardization of agro techniques for

quality cut flower and corm production of

gladiolus

Integrated nutrient management in high

density apple plantation under different

mulching

CITH-02

CITH -03

CITH-04

CITH-14

CITH-15

1998

1999

1999

2006

2007

On- going

On going

On going

2011

2011

1.

2.

3.

4.

5.
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Date of

completion

Title of the Project Project Code

Date of

initiation

S.No. Duration

Standardization of organic agro techniques

for peach under high density planting system

Evaluation of promising genotypes of apricot

for table and drying purpose

Evaluation of gerbera genotypes under

protected conditions and refinement of

technologies for production and propagation

Energy harvest through plant architectural

engineering for increasing source and sink

relationship in apple and other temperate

fruit crops

Management of physiological disorders in

temperate fruits

Effect of integrated nitrogen management on

yield and quality of almond and soil

properties

Evaluation of strawberry varieties under

Kashmir conditions in different production

systems

Development of intensive cropping system

involving almond and saffron

Enhancing blooming period of tulip using

PGRs and different storage period

Evaluation and standardization of agro-

techniques for quality cut flower production

both under poly house and open conditions

Characterization of soil and nutritional

survey of temperate fruit crop

Integrated nutrient management in medium

and high density orchards in apple

Fertigation studies in almond

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

CITH-19

CITH-25

CITH-28

CITH-31

CITH-32

CITH-34

CITH-39

CITH-41

CITH-42

CITH-43

CITH-44

CITH-45

CITH-46

2012

2011

2011

2013

2012

2012

2011

2012

2012

2012

2012

2012

2012

2007

2008

2008

2008

2008

2008

2009

2009

2009

2009

2009

2009

2009

III. Crop Protection
Studies on gummosis of stone fruits and its

management

Development of forecasting model for

important pests and diseases of temperate

fruits & nuts

CITH-22

CITH-23

2008

2008

2012

2012

1.

2.

LIST OF ONGOING PROJECTS
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Date of

completion

Standardization of pre and post harvest

practices for extending shelf life of apple

fruits

Minimal processing, packaging and storage

study of high value vegetables  and fruits for

quality maintenance and storage

Post harvest management of temperate fruits

and nuts for storage and value  added

products

Value addition, storage and sensory quality

evaluation of different production from major

and minor temperate fruits

Enhancement of shelf life of different

temperate fruits through post harvest

chemical intervals

CITH-27

CITH-30

CITH-37

CITH-49

CITH-50

2009

2008

2009

2009

2009

2012

2012

2013

2012

2012

Title of the Project Project Code

Date of

initiation

S.No. Duration

IV.   Post Harvest Management

1.

2.

3.

4.

5.

V.  Development of technologies for mitigation of climate change
Management of frost, drought and other

abiotic stresses in almond and apple in

changing climate scenario

CITH-33 20121.

VI. Rejuvenation of old senile orchard

Standardization of technology for

rejuvenation of old unproductive almond

orchards in Kashmir valley

MM - 2.45 2011-121.

2008

2008-09

VII.  Development of cropping system involving horticultural and other allied crops

Development of apple based cropping system

with legume, spices, vegetables, medicinal and

aromatic plants

CITH -38 20121.
2009

VIII.  AICRP / Network project

Net work project on outreach of technologies

for temperate fruit crops

AICRP on vegetable crops (ICAR)- Voluntary

centre (Srinagar/ Mukteshwar)

Net work project on onion and garlic (co-

operating centre -PI)

Intellectual property management and

transfer/commercialization of agricultural

technology scheme (ICAR)

Plan Project

—

—

—

On going

On going

On going

On going

1.

2.

3.

4.

2008

2007-08

2008

2008
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Date of

completion

Title of the Project Project Code

Date of

initiation

S.No. Duration

Net work project " Assessment of gender

issues and identification and refinement of

selected women specific technologies in

horticultural crops-RS,  Mukteshwar

Survey, collection, evaluation and

conservation of temperate pomegranate

genotypes/ wild species/ varieties  under

North Western Himalayan region

Inter Institutional

Project

2009

2010

On going

On going

5.

6.

IX.  Validation of DUS International Guideline under Indian condition

DUS on apple and pear

DUS on walnut and almond

DUS on apricot and cherry

1.

2.

3.

2008-09

2008-09

2008-09

2011-12

2011-12

2011-12

On goingBiotechnological interventions for

improvement of apple through virus and

genetic fidelity certification and production

X.

Establishment  and strengthening of tissue

culture facilities

XI.

2011-12

2014-152011-12

Horticulture Technology Mission Projects 2005 On goingXII.

Production of nucleus/basic seed and

planting meterial (8 activities)

Standardization of production and

protection technologies (5 activities)

Refinement of Technologies and training

(2 activities)

1.

2.

3.

LIST OF ONGOING PROJECTS
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Research, Review and
Management Committees

Dr. Jagmohan Singh Chauhan

E-2 Block, II
nd

  Floor, Room No. 205

 Amity University, Noida, U.P.

Dr. S. N. Pandey

Ex-ADG(Hort.), ICAR, New Delhi

139, Sector-41, Noida (U.P.)

Dr. D.P. Singh

Farmer ADG (Veg), ICAR, New Delhi

Dr. N. Kumar

Dean (Hort.) TNAU, Coimbatore, Tamil Nadu

Dr. J. Kumar

Prof. & Head, Division of Plant Pathology

G.B. Pant University of Agriculture and Technology

Pant Nagar, Nainital, Uttaranchal

Dr. A. K. Dhawan

Prof. & Head

Division of Entomology, PAU, Ludhiana

Prof. Nazeer Ahmed

Director, CITH, Srinagar

ADG (Hort.-1)

ICAR, KAB-II, Pusa, New Delhi-110012

Shri Thakur Randhir Singh

Former Minister, 298 EP Flat

Wazarat Nagar, Jammu-Tawi

Shri Ab.  Aziz Bazaz

Progressive Orchardist, Gojwara

Shishbagh, Srinagar-190002

Dr. M. P. Sharma

Pr. Scientist (Soil Science)

CITH, Srinagar

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

Chairman

Member

Member

Member

Member

Member

Member

Member

Member

Member

Member Secretary

Research Advisory Committee Members
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Prof. Nazeer Ahmed

Director, CITH, Srinagar

Dr. S. Rajan

Asstt. Director General (Hort. I)

ICAR, KAB-II, Pusa, New Delhi

Director (Horticulture)

Govt. of J&K, Rajbagh, Srinagar (J&K)

Director (Horticulture & Food Processing)

Department of Horticulture

Chaubatia, Ranikhet, Almora (Uttarakhand)

Dr. M. S. Wani

Prof. cum Chief Scientist, Fruit Breeding

Division of Pomology, SKUAST-K, Srinagar

Shri Thakur Randhir Singh

Former Minister, 298 EP Flat

Wazarat Nagar, Jammu-Tawi

Shri Ab. Aziz Bazaz

Progressive Orchardist, Gojwara

Shishbagh, Srinagar-190002

Finanace and Accounts Officer

CPRI, Shimla (H.P.)

Dr. A. K. Singh

Head, Fruit and Horticulture Technology

IARI, New Delhi-110012

Dr. A. T. Sadashiva

Principal Scientist (VC), IIHR, Bangalore

Dr. M. K. Verma

Senior Scientist (H),

CITH, Srinagar (J&K)

Shri  Javid Iqbal Mir, Scientist

CITH, Srinagar

Shri Y. S. Dhanik, Asstt. Admn. Officer

CITH, Srinagar

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

Institute Management Committee (IMC)

Chairman

Member

Member

Member

Member

Member

Member

Member

Member

Member

Member

Member

Member Secretary

RESEARCH, REVIEW AND MANAGEMENT COMMITTEES
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Distinguished Visitors

1. Dr. S.  Rajan, ADG (Hort-I), KAB-II, Pusa, New Delhi

visited CITH on 15
th

 April, 2010

2. Shri S. K. Roongta, C. M. D., N.S C. Ltd., visited CITH,

Srinagar on 23
rd

  April, 2010.

3. Dr. R.C. Gupta, Director NHRDF, Nasik, visited

CITH, Sringar on 11
th

  May, 2010

4. Dr. T. A. More, Director, IIVR, Varanasi, U. P.

visited CITH, Srinagar on 11
th

  May, 2010

5. Dr. K. E. Lawande, Director, Directorate of Onion

and Garlic Research, Pune visited CITH, Srinagar

on 11
th

  May, 2010

6. Dr. Umesh Srivastava, ADG (Hort.-II), KAB-II, Pusa,

New Delhi visited CITH, Srinagar 11
th

  May, 2010

7. Dr. A.S. Sidhu, Director, IIHR, Bangaloru, visited

CITH, Srinagar on 11
th

 -12
th

 May, 2010

8. Dr. A.R. Trag, Director Reseaerch, SKUAST-K,

Shalimar visited CITH, Srinagar on 24
th

 May, 2010

9. Shri Hashmat Ullah Khan, Former Vice Chancellor,

SKUAST-J visited CITH, Srinagar on 28
th

 May, 2010

10. Dr. Tej Partap Singh, Hon’ble Vice Chancellor,

SKUAST-K, Shalimar visited CITH, Srinagar on

28
th

 May, 2010

11. Shri Javed Ahmed Dar, Hon’ble State Minister for

Agricutlure, Horticutlure, Health and R&B, J&K

visited, CITH, Srinagar on 28
th

 May, 2010

12. Secretary, ASRB, Sh. N.S. Randhawa, New Delhi

visited CITH, Regional Station, Mukteshwar on

29 May, 2010

13. DR. K. M. L. Pathak Hon’ble DDG (AS) visited

CITH, Regional Station, Mukteshwar on 6
th 

 July,

2010

14. Dr. Manzoor Ahmed Nowshari, Scientist

Biotchnology from Germany visited CITH,

Srinagar on 27
th

  July, 2010

15. Dr. Manjit Singh, Director, DMR, Solan, visited

CITH, Srinagar on 10
th

 October, 2010

16. Dr. D.S. Rathore, Former Vice Chancellor, CSHPKV

and Chairman RAC, CITH visited  CITH, Srinagar

on 27
th

 -28
th

 October, 2010

17. Dr. G.H. Shah, Director Horticulture (Kashmir)

visited CITH, Srinagar on 20th Jan, 2011

18. Prof. G.M. Wani, Former Director Extension

 Education, SKUAST-K, Shalimar visited CITH,

Srinagar on 20th Jan, 2011

19. Shri Gh. Hassan Mir, Hon'ble Minister for

Agriculture, J&K visited CITH, Sringar on

1
st

 March, 2011

20. Shri Anup K. Thakur, Addl., Secy, DAC, MoA, govt.

of India visited CITH, Srinagar on 25
th 

 March, 2011
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Cith Head Quarter, Srinagar

RMP

� Prof. Nazeer Ahmed, Director

Scientific

� DR. R. K. Verma, Principal Scientist, Plant Pathology

� Dr. D. B. Singh, Pr. Scientist, Hort-Vegetable Science

� Dr. Dinesh Kumar, Pr. Scientist, Hort-Fruit Science

� Dr. S. R. Singh, Sr. Scientist, Hort-Vegetable Science

� Dr. K.K. Srivastava, Sr. Scientist, Hort-Fruit Science

� Mr. J. I. Mir, Scientist, Plant Biotechnology

� Mr. Shiv Lal, Scientist, Hort- Fruit Science

� Mr. Ramesh Kumar, Scientist, Floriculture

� Dr. G. Mahendirin, Scientist, Agril. Entomology

� Dr. Om Chand Sharma, Sr. Scientist, Hort-Floriculture

Director Cell

� Mrs. Shahida Rafiq, P. A. to Director

Technical

� Sh. Eshan Ahad, T-5

� Sh. Brijendra Kumar, T-5

� Sh. Muneer Ahmad Sheikh, T-3

� Sh. Diwakar Vithuji Sawaji, T-2

� Sh. Mehraj-ud-din Bhat, T-3 (Driver)

� Sh. Farman Ali, T-3 (Driver)

� Ms. Syed Mubeen Saif Shah, T-1

� Sh. Ajaz Ahmad Wani, T-1

Administrative

� Sh. Ramesh Kumar, Asstt. Admn. Officer

� Sh. Fayaz Ahmad Dar, AF&AO

� Sh. Showkat Ahmad Mir, Assistant

� Sh. Mukhtar Ahmad, UDC

� Sh. Reyaz Ahmad Mir, UDC

� Sh. Tariq Ahmad Mir, Jr. Stenographer

� Sh. Mehraj-ud-din Meer, LDC

Supporting Staff

� Sh. Bashir Ahmad Dar, SSS

� Sh. Abdul Rashid Bhat, SSS

Personnel

� Sh. Showkat Ahmad Dar, SSS

� Sh. Bashir Ahmad Ganai, SSS

� Sh. Madan Lal, SSS

� Sh. Ishtiyaq Ahmad Sheikh, SSS

� Sh. Zubair Ahmad Swathi, SSS

CITH (RS), Mukteshwar
Scientific

� Dr. B.L. Attri, Principal Scientist , Hort- Fruit Science

� Dr. B. Das, Senior Scientist, Hort – Fruit Science

� Dr. J.K. Ranjan, Scientist, Hort- Vegetables

� Dr. Pragya, Scientist, Hort- Floriculture

� Dr. Hare Krishna, Scientist, Hort – Fruit Science

� Sh. Anil Kumar, Scientist, Plant Pathology

Technical

� Sh. Vinod Chandra, T-5 (Technical Officer)

� Sh. Man Mohan Singh, T-3 (Driver)

� Sh. Chuni Lal, T-1

� Sh. Puran Chandra, T-2

Adminitrative

� Sh. Diwan Chandra, Assistant

� Sh. Pushpendra Kumar, Junior Clerk

Supporting staff

� Sh. Lakshman Singh, S.S.GR. IV

� Sh. Narayan Singh, S.S.GR. I

� Sh. Govind Giri, S.S.GR. I

Staff of IVRI Regional station attached at CITH

� Sh. G. A. Sofi, P.S. to Director

� Sh. Mohd. Ramzan Wani,  T-2

� Sh. Mushtaq Ahmad Khan, T-2

� Sh. Ghulam Hassan Mir, SSS

� Sh. Ghulam Hassan Gojaree, SSS

� Sh. Ghulam Ahmed Rather,  SSS

� Sh. Abdul Rashid Dar, SSS

� Sh. Ghulam Nabi Bhat,  SSS

� Sh. Ghulam Nabi Ganei, SSS
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Transfer (s)
1. Dr. M. P. Sharma, Pr. Scientist, Soil Science relieved from this Institute on 22 Nov., 2010 to join at Project

Diercetorate of Farming System Research , Madipuram, Meerut.

2. Dr. Pragya, Scientist, Floriculture relieved from Regional Station, Mukteshwar on 22nd  December, 2010 to

join as Sr. Scientist at NBPGR, New Delhi.

3. Dr. J. K. Ranjan, Scientist, Horticulture relieved fom Regional Station, Mukteshwar on 22nd December, 2010

to join as  Sr. Scientist at National Research Centre on Seed Spices, Ajmer.

4. Dr. Hare Krishna, Scientist, Horticulture relieved from Regional Station, Mukteshwar on 22nd

December, 2010 to join as Sr. Scientist at CIAH, Bikaner.

1. Dr. Om Chand Sharma, joined CITH, Srinagar as Sr. Scientist, Hort-

Floriculture w.e.f. 16 March, 2011. He was earlier serving as Subject Matter

Specialist (Pomology) at KVK, Leh, Ladakh, J&K under SKUAST-K.

2. Sh. Anil Kumar, joined CITH, Regional Station, Mukteshwar as Scientist,

Plant Pathology w.e.f. 10 January, 2011.

3. Mr. Tariq Ahmad Mir, joined CITH, Srinagar as Jr. Stenographer w.e.f. 27

August, 2010.

4. Ms. Mubeena, joined CITH, Srinagar as T-1 (Computer/Data Operator)

w.e.f. 27 August, 2010.

5. Sh. Pushpendra Kumar, joined CITH, Regional Station, Mukteshwar as

Junior Clerk w.e.f. 13 September,  2010.

Appointments/New Joinings




