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The Research Highlights for the year 20 11 -12 presents the summary of ach ievements of the 
Indian Institute of Spices Research (lISR). The institute enriched and maintained its gennplasm 
on all the mandate crops wi th add itions from centers ofA II India Coordinated Research Project on 
Spices. Endangered species like Piper harheri and P hapnilllll were located from Sabari hills and 
a variant ofP Iligr /lm with lemon ish fl avor was collected. Comparati ve gene expression analysis 
indicated expression of osmotin and beta 1.3 glucanase genes in Piper colubrillulI1 ,md P Il igrlllll. 
An isol ate of Phy tnphthora (Is. No. 98-93) infecting black pepper was completely sequenced 
usin g next generalion sequencing platfoml . 

Promis ing nematode resistant accessions were identi fied in ginger and runneric for multi location 
trials. The target yield egnation for soi l test based fert il izer recommendation for a fi xed yield 
target of black pt::pper. ginger and turmeric were developed and val idated. Seedl ing progenies of 
tlImlcrie with curcumin content above 4% were identified. Protocol for real-time PCR based 
detection of Cardamom mosaic virus (CdMV ) and Banana hrod mosaic l'irlls (BBrMV) in 
cardamom has been standard ized. A new species of EPN belonging to the genus Oschews was 
identified. The combinat ion product of carbendazim -I- mancozeb was found to be promising in 
black pepper and hexaconazole was promising in cardamom. in managing anthracnose and leaf 
blight di seases. A database on Radopholus genus call ed RADOBASE was developed and 
launched. 

Kisan Mela and Technology Week were organized at II SR Chelavoor during second week of 
February 2012 . The institute participated in three state level exhibitions, fairs and one district 
level exhib jtion. Media visi ts were organized and technologies were popularized thro ugh video 
film s, AIR programmes and print media. About 7000 soil sampl es from farmeT's plots have bcen 
analyzed for a ll the essential nu trient ~ and soil health cards wit l] nutrien t advisories we re gi ven to 
the fanners. The KVK and ATIe conducted programmes to the famlcrs' need and trained more 
than 7000 beneficiaries. Participatory seed production on high yielding varieties of gi nger and 
tlIrmeric was taken up in fa rmers plots. The KVK made great impact among farmers by providing 
training on mechani 7ed coconut palm climbing in collaborat ion with Coconut Development 
Board. 

I consider it a pri vilege [0 place on record the encouragement and support given by Dr. S. 
Ayyappan. Di rector General , ICAR. But for the strong encouragement and guidance we received 
from Dr. R P. Singh_ Deputy Di rector General (Horticul ture) we would not have made such 
ach ievements. We are also grateful to Dr. Umesh Srivastava. ADG (Hort. II ) for all the support 
given to us. I am equally thankful to the Chairman and members of Research Advisory 
Committee for their suggestions to reorient our research programmes. 1 appreciate the efforts 
taken by the sta ff of th is Institute for their support in executing our programmes. I aiso appreciate 
the editors for having compiled and brought out tbis compilation. 

Calicut M Anandaraj 
30 April 2012 Director 
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BLACK PEPPER 

CllOP IJ\1PROVEME~T 

'lll r',,\I 'll" 
The black pepper gem1p lasm assembled at the 
conservatory are maintaincd in the nursery 
and fie ld genebank. The present status is 2'-)3(' 
accession (Wild pepper- 1418, Cullivars
1509, Exotic spccies- 9). Two hundred and 
thi rty accessions of wild gennplasm are 
conserved at the fi eld genebank at CRC, 
Appangal a, GermpJasm collection surveys 
were carried ont in Idukki WLS. Sabari hills 
and G()odrickal forest range and al so in the 
fo rests of Kasaragod distri ct. A lo tal of 236 
accessions were coll l.!c ted , Endangered 
species viz" Piper barheri and f. /wpniuln 
(Fig.1 ) were located and collected from Sabar; 
hills. This is the first report of locating 
P barberi fro m Sabari hi lls. A vari ant of 
P l1igrum wi th lemon ish t1avor (Fig. 2) was 
also collceted from this are a. In addition . two 
cu ltivar access io ns from Assam we re 
collected and added to the germplas l11 . One 
hundred and thirty access ions we re 
characterized for eight morphological 
characters. 

Fig. 1 P. hap";lIm ( ., ) roUected from Sabari hills 

\. 

Fig. 2P. I/ igfllm (Iemonishflavor) collected fro mSabari hills 

H "cl'di l1~hl.lI: l, pcppcrfurrl'si"t.lOcetCl flfdlu 
hl:l:rlil' 

The two hun dred hyb r id progenies 
(S ubhakara x Coil. No, 8] 6) are maintained in 
the fiel d. Fi fty hybrid progen ies were 
screened for poil u infestation and all the 
progenies were susceptible. 

\ I l ' II//I~ , 'l( 1'/'/1 .: IU/I'II/Oliol/ j(ll 

PII\I I1/""ho/"tI "",;,/(11/(' ) 

Fifty seven lines selected as aSSOC13tJon 
mapping population were screened usi ng 
lea f and stem inoculation methods. Two 
genotypes, Acc. No, 1324 (Aimpiriyan) and 
HP 780 (Perambramundi x Kari munda) gave 
most tolerant reaction in three rounds of 
screening, This hybrid was also found to be 
resistant to P;'yfophlhol"a in earlier screeni ng 
tria ls, 
H!,.. t -p!lth ;lg,~ r i··tv-action 

A genome-wide approach by trancriplomics 
was undertaken to study Piper- Phylophfhora 
in tera ctio ns \I,' jth spec ial emphasis on 
ident ificat ion of stress induced genes . 
P coluhrill ll lll and P l1igrum transcripts 
showed maximum hit with Vilis vimlera 
(Wine grape) sequences, fo llowed hy Popullis 
trichocaJpa (Poplar) sequences indicating 
closer re lationshi p of l11agnoliiJs (order to 
whi ch Piper belong 10 ) with eudicOls. The full 
len gt h ge nes d i s c ove re d th ro ugh 
transcriptome data analysis was found to havC' 
coding sequences corresponding to 913 and 
303 ami no acids. Both of the genes tested 
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we re specificall y up- regulated dur ing 
challenge with Phy top hthora and peak 
expression was observed at 2 bours and 24 
hours post inoculation (hpi). respectively. 
Nine resistance gene related transcripts (NBS
LRR cl ass ofR protei ns) from P coluhrilllllll 
were also identified and was fo und to be 
related to sequences from Arabidopsis 
thaliana, P op ulus trichocarpa, Brass icu 
naplIs, Glycine JlU L'( and Ho rdelllll I'lilgare. 
Aboul IS transcripts From P nigrum was 
found to be related to plant disease resistance 
genes. 
Comparative gen e expression ana lys is 
indicated very high expression of osmotin and 
P-I ,3 glucanase genes in P colubrinllm 
co m pared to P. n igrlltl1. Extens ive 
transcriptional ac tivity of other genes like 
peroxidase was also found. In the qPCR 
analysis done on P co!ubrinum samples. the 
expression of p-I.3 glucanasc gene was found 
to be at its peak at 48 hpi with P capsici 
whereas the express ion of osmotin was at its 
peak at 24 hpi. 

l '~I1(,tilliddit\· I"\tin!.! 

Ten TC samples (5 cultures and 5 hardened 
plants) of black pepper were received for 
genetic unifonnity testing from TERI, New 
Delhi. The Samples tested with 5 lSSR 
primers short listed for black pepper and were 
found to bc genetically unifoml . 

(; ,. flil' _ ,tJd il:!> 

Grafting of Srcekara on Piper hamilton i, a 
res istant species gave 50% success but the 
growth was poor due to susceptibil ity of the 
root stock to nematodcs. P om ntwn resistant 
to thc major pathogens of black pcpper was 
grafted with five promising Piper sp . as 
inters to ck si nce the roots tock is not 
compat ible with black pepper. 'rhe best 
combination was seen with P hatll ilroni as 
scion giving 100'!/o sueccss. Sreekara gave 
80% sprouting with nonnal growth on P 
arnall/III with P Iwmi/rol1i as interstock and 
thi s combination appeared promi sing. 

However, P ornalum was found to be 
susceptible to Sclerotium ro!(\·ii. 

( ROrPRODlICTlO:\' 

\lIdll~alhiL' l'tf('rt "rll'L'l' standard .. 

In thc grcen house study on the al lelopath ic 
effect of tree standards on growth of black 
pepper, the data taken on 180 days after 
plan ting (DAP) suggestcd that irrespective of 
the tree species plant height decreased at 
higher concentrations of leaf and stcm 
extracts of 50 and 100%. The plant height was 
maxi mum at 12 .5% and 25% concentration 
but decrcased sign ifi cantly at 50% aod 100% 
concentrations. Results 011 number of leaves 
root length and ti'csh weight also followed an 
identical trend. 

([)flIlHlIC upl Illllm 1'111'11 ,!lril'lIl r~'prlJ"l 

Targeted yield equations For predi cting 
nutrient requirements fo r fixcd yield targets in 
soi ls wi th varyi ng Ferti li ty levels wcre 
standardized with min imum deviations. The 
econom ic optimum in tenns of profitab le 
response for money invested was Fo und to be 
Rs. 1.60/standard for N, Rs. lAO/standard for 
P and Rs. SAO/standard for K. 

CROP PROTECTIOl\ 

\/(;/7);'U/(lgi. ut dhc/'Slll fll I)/mollllllllm 

<n/all'" 

Phyr oplifh ora iso lat es ( 16 6) were 
characterized based on colony and sporangia I 
morphology. The colony morphology 
showed eig ht di ffe rent pattern s vi ::: .. 
chrysanthemulll . modified ch rysanthemum, 
floral, floral with cottony mycelia, ste llate, 
stellate wi th collony mycelia. cottony and 
cottony with concentric rings in carrot agar 
media (Fig. 3), while the sporangia showed 
nine different types of morphology \ ·;z., 

aciculate, elliptical. elongated, ovoid, bovid. 
obpyriform, ovoid-obpyriform. globose and 
distorted shapes . 
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..... Aof"wlh Sleolat. wiIh Cottony ~..,ith 
c.hrjupIh.nun coctonl col:any nl)'c'" conc...tc: 

myc... 'ingt 

Fig. 3Colony morphology of PhytopiltllOra isolates 

Th irty six SSR primers were designed from 
the EST database of P capsici and were 
screened fo r their polymorphisam among 
isolates. Twenty nine of the 36 primers 
amplified the expeercd amplicon . Atotal 005 
all eles we re scored. The dend rog ram 
ge nerated sho wed th at the similarity 
coeffici ent ranged from 79-100%. Cluster 
analysis using the un-weighted pair-group 
method wi th arithmet ic averages (UP-GMA) 
divided the isolates into two major clusters . 
Molecular diversity of 82 Phytophlhora 
isolates from black pepper was studied by 
sequencing the Internal Transcriber Spacer 
(ITS) region. The ribosomal DNA region 
containi ng the ITS region ITS 1 and 2 and the 
5. 8S rRNA gene were amplified with the 
un iversal primers ITS 6 and ITS 4. All the 
isolates am pli fi ed the expected ampJicon of 
900bp. BLAST searches for ITS rONA 1"1'0111 

these sequences indicated that most or the 
isolates showed sequence similarity either 
with P capsici or P tropicalis or both. Two 
isolates showed sequence similarity with P 
cilophthora, three with P lIicatiallae, one with 
P pall17ivora and another isolate with P 
inf es l (/ 11S. 

\ ,. ·"tlllll£'\ pi fl/ll'/'Y'/"/"l/'il 

A native isolate of P capsici (Is . No . 98-93) 
infecting black pepper was fully sequenced 
using next gene ration sequencing platfoffi1, 

1I 1ul1li na - Solcxa GA II . The sequence data 
was assembled by taking Joint Genome 
Insti tute'S P. capsici as reference genome. 
//1 silico studies on protein-protein in teraction 
in Phyluphlhora-black pepper interaction was 
conducted. Computational analys is of signal 
peptide dependent effector proteins in the 
plant pathogen P capsici have becn carried 
oul. Functional annotation of SNPs in P 
l'opsici was carried out and deleterious 
nsSNPs wcre identified through ill silico 
analys is . 

1.~ r.g'. L ~Ilt 

" 
 II, -'1 

" 

New chemi cals such as Fena midonc-Mz 
(Seeti n) , Famoxadone-Cymoxanil (Equation 
Pro) , Cymoxa ni l- Mz (Curza teM8) an d 
Dimethomorph 50% (Acrobat 50) were 
evaluated in plamo agai nst P capsici in 
comparison with Metalaxyl- Mancozeb (Mz) 
(1250 ppm) and among them Metalaxyl -Mz at 
the recommended dosc was the best in 
preventing foliar infection and root infection 
on par with Fenamidone - Mz (450 ppm). 
Twe h e ph ytochemica ls fr om ph eny l 
propanoid pathway of black pepper were 
docked to modeled ~-1,4 , endog lucLll1uses 
(EGase) enzyme of Raclophollis silllilis to 
assess their binding affinity and consequently 
their inhibitory acti vity. Based on bi ndi ng 
c::nergy scores such as mol dock score and rc
ranking. maxim um inhi bitory activity was 
found in syringin fo llowed by sinapaldehyde 
and sinapic acid. Fcrulic acid @ 250 and 500 
ppm reduced R. silll ilis popU lation in black 
pepper rooted cuttings in a grcenhouse study. 
Profiling and act iv ity predi c ti on of 
biochemical compounds using ill silico tools 
were completed for Pseliclo/llOIlO\' pulido, BP 
25 and Bacillus megaterium BP 17. Potential 
antioomycete secondary metabolites \·vere 
identified from P putida through vi l1ual 
screening and ill silica docking studies. 
Similarly. around 35 potentia l metaboli tes 
hav ing nematicida l activity were identi fi ed 
from B. lIIegateriulI1 . 
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r /,If/u/ 

Field evaluation of trial three promising 
disease/nematode resistant li nes viz., HP 39, 
I1SR Sakthi, C 1090 and Sreekara with 
biocontrol agents such as T harziallllm, P 
jluorescens (IISR 6). P aeruginosa (IISR 853) 
and Pochonia chlamydosporia showed that 
rrSR Thevam and Sreekara are highly 
responsive to T harzianlllil with 100% 
establishment foll owed by the IISR 6. 

\iral dLl':l'l 

I, "" .... , iN. 'i 'l "( 'f.·f,n "It 

SYBR green based real-time peR was 
developed for detection of Piperyellow mottle 
virus (PYMoV) and Cucumber mosaic virus 
(CMY) in black pepper. The protocol involves 
total DNA/RNA isolation and subjecting them 
to real ti me peR using specific primers for 
each of the viruses. This method was ten times 
more sensitive than conven tional pe R. 

•,l( III J/, '1/\ 

Studies to know the location of the virus in 
black pepper seeds indicated the presence of 
PYMoV in all seed parts such as embryo. 
endosperm and perispenn in all the three 
varieties tested and the concentration of vira l 
DN A was almost the same in all the parts. 
\ 1111 .,,, 
, /./, II ( , 'n1ll I J\ "l-·· 'J I" ,'1' '/ r\ 

Observations on anthracnose incidence and 
weather va r iab les viz., ma x imum 
temperature, minimum temperahlre, number 
of rainy days and rainfall showed that though 
the disease was prevalent at lower levels 
during Februa ry (8 .3%), March (7.5%), April 
(7.5%) and May ( 14 .7~1t)), a rapid inc rease in 
the disease incidence was lioticed in Ju ne 
(22.1 %) and subsequently registered a peak in 
September (3 9. I %). Among the temperature 
variables Tn>" had a negat ive correlation and 
T",,,, had a positi ve correlat ion with disease 
progression. Disease inc idence was also 
maximum during the months whi ch had more 

number of rainy days and both rainfal l and 
number of rainy days had posi ti ve correlation 
with the disease progression. 

I, '.1 _'l 

Survival of ColletOlrichum g/oeosporioides 
infecting black pepper in the infected plant 
part (leaves) was studied under laboratory. 
greenhouse and field conditions. The fungus 
survived in the infected plant debris of black 
pepper for about 3 months under field 
conditions and under laboratory conditions 
for more than 4 months. A simple method was 
also dev is ed fo r the p ro ductio n of 
microscJerotia under in vitro conditions and 
for their easy separation into single units. 
Fom1ation of mieroscJerotia was observed 
7- 8 days after the incubation period (Fig. 4). 
Thrce types of microsclerotial genninations 
were observed under laboratory conditions 
viz., sporogenic (product ion of conidial 
mass), myceliogenic (production of hyphae) 
and both sporogenic and mycel iogenie 
genninations. 

Fig. 4 Formation of microscJerotia under 
ill vitro conditions on a glass slide 

\flln'lI " 

The efficacy of different fungicides was 
evaluated against anthracnose disease in the 
nursery. The newly emerged leaves in cuttings 
treated with carbendazim + Mz (0.1 %) were 
free from the disease when compared with 
other fungi cides. The treatment also delayed 
disease development by 15 days . 

Pull" II ,t'tl' " 

The total essentia l oils, phenols and surface 
w'ax were esti mated in berries of three 
res istant black pepper accessions (8 16, R41 
and 111 4) and one variety suscepti ble 
(Panniyur I) to poilu beetle. The tota l 
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essential oil in immature berries ofsusceptib le 
accession (Panniyur I) was 3.98% and in 
resistant accessions it ranged from 2.8% to 
8.6%. The total phenol content in susceptible 
accession was 0.6 13 f..I g/g and varied from 
0.735 to 1.0 11 ~lg/g in res istan t accessions. 
The surface wax in the resistant accessions of 
immature berri es varied from 0.4782 to 
0.6917 f..I g/g and in susceptible accession it 
was 0.2926 f..Ig/g. 

content in these accessions ranged from 2.4 
5.0%. Highest essentia l oil content was 
recorded in GG and IC 5471 84. GG contained 
20. 8% 1.8.. cincol and 48.1% a-te rp inyl 
acetate whereas IC 547184 contained 24.1 % 
1,8.. cineol and 49.8% a-terpinyl acetate. 
These two access io ns showed simil ar 
composi tion except that GG con tained 
relatively higher level s of limonene and 
geraniol compared to Ie 547184. 

CARDAMOM 
CI~OP 1l\IPROVEl\1F\,T 
Cl'rmpll\ ,I , (lrilr;ll'lniL<I.hlll 

Cardamom field gene bank enriched with 17 
new ac cess ions (from RRS, Mudigere) 
bri nging the total to 562. Morphological 
characteri zation has been recorded in 50 
access ions. The accessions viz... IC 5471 46 
(yield), IC 5471 61 (yield), Ie 5..\.7 147 (oil, 
yield) , IC 349646 (leaf blight res istance) and 
Ie 547223 (rhizome rot resistance) were 
~hortlisted fo r future comparative yie ld trial s. 

\/tI/t'1 I " /( ,., It, /I iIlIL'l·i:.tlTilli l 

Molecular profi les were developed for 100 
accc:ssions of small cardamom gerrnplasm 
usi ng 25 ISSR markers [or studying the 
ge netic d iversity and den dro gra m of 
:;i milari ty was prepared using NTS YS. The 
study clearly indicated thc di versity among 
small and la rge cardamom accessions selected 
for developing core collections. Around 270 
clones from cardamom genomi c DNA were 
isolated and sequenced using hybridization 
en r ich ment met hod fo r ge ne r atin g 
microsatellites. Twenty fo ur primers were 
des igned and 20 Primers ga ve good 
amplificat ion in smal l cardamo m. The 
sequence in fo rmation obtained from 200 
clones from small cardamom and 100 clones 
from large cardamom are being processed for 
developing primers for more SSRs. 

I· \ 01111:1 ' illn (If cardamom gcnnplm.m rur 
quali,,· 

Sixty nine access ions of cardamom were 
evaluated for quality and the essential oil 

t\'aluatiou ufh)lnid.. 


Ana lys is of 4 successive crop yields of 29 F, 

hybrid progenies of Preliminary Evaluation 

Tri al .. J and II resulted in identi fy ing foll owing 

hybrids: NKE.. 12 x MB .. 5 (1 499 kg/ha), MB-5 

x NKE .. 19 (1461 kg/ha), GG x NKE.. 12 

(1350 kg/ha), RR.. I x CCS-I (1 245/868 

kg/ha) ,CCS- 1 xRR-J (10221765kgiha),ASH 

(1 930/ 11 19 kg/h a) , NKE-12 x GG (1 746/74 1 

kgfha). GG x NKE -19 ( 1635/833 kg/ha) to be 

promoted to coordinated varieta l trials. 


[.em'tic tidelity lestin~ 


Ten TC samples (5 cu ltures and 5 hardened 

plants) of large cardamom were received for 

genetic uniform ity testing from TERL New 

Delh i. The samples tested with 5 ISSR primers 

short listed for small cardamom were fo und to 

have partial insta bi lity in three lines with one 

of the fi ve primers tested. 


CROP PROllll('TION 


)erl'urm:lllCC ul dill.: linc, untler IlHlistun' 


stress 


Twelve short listed genotypes along with three 

checks were evaluated for growth and yield 

paramete rs under stress. Significant variation 

was recorded between genotypes for growth 

and yie ld parameters. IC 584058 (APG 474) 

recorded early yield, good sctti ng and bold 

capsu lcs. It recorded 32 tota l tillers per dump, 

44 panicl e per clump, 176.8 capsules per 

panicle and 3889.6 capsules per clump with 

more than 80% bold capsules (>8 mm). 
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Fig. 5 IC 584058 (APG 474) 

Ie 584078 (GG x 893) a multibranched 
panicles genotype recorded 85 panicles per 
cl ump, 71,2 capsules per panicle, 6072 
capsules per clump with more than 50% bold 
green coloured capsules (>8 mm), and took 
longer ti me for leaf folding when exposed to 
sunlight. 

Fig. 6 Ie 584078 (GG x 893) a multibranch type 

CROP PROTECTrON 

'irallhsca~c\ 

~,r \ I, "'{ '. 11/ ( Fe '( '''{ , 11"' 1 

A protocol for SYBR green based real~til11e 
RT~PCR fo r detect ion of Cardall10m mosaic 
virus (CdMV) and Banana bract mosaic virus 
(BBrMV) was developed. The protocol 
involved total RNA isolation and subj ec ting 
them to real ti me PCR usi ng specific primers 
for each of the viruses , 
\ ( t/ 1/', 111 II {'\I, 'I 

Seed transmission studies were can'ied out 
using immahJrc and mature seeds collected 
from cv, Njallani Green Go ld, In RT~PCR, all 
the samples showed a clear amplification of 

950 bp for BBrMV and 1050 bp for CdMV, 
indi~ating the presence of the viruses in the 
plant parts tested, However, all the seedlings 
were asymptomatic and the absence of both 
the viruses in the seedlings was confi rmed by 
RT-PCR, 

I{III, I I J I ' noot rllt 

Surveys conducted in Wayanad and Idukki 
districts of Kerala, Hassan and Kodagu 
district!i of Kamataka to study the seasonal 
variation of rh izome and root rot diseases 
showed a high incidence and severity of 
rh izome rot disease in Mcppadi region of 
Kerala and Appangala 
and Ka d a gudalu 
regions of Kamataka. 

ighty five isolates of ~ 
fungi were isolated 
fro m th e di se ase d 

, .~; Jf!;,'".,... ·· 
sa mrle s, wh ic h , ': . ,. 

. 
... I

.1

included Rhizoc{onia .. : ,~~,! 
, '4 ~..... • I

sola n i . Fus ari l//11 I ... ~ 

oXY!:'pOI"UI11, Fusarium 
so/ali i. Fllsarium spp, I CClftInJl • 1nDc_ I 
Co // e lo t riclJll m sp, Fig.7 Pathogenicity of 
PI,thiull1 \' eXa IlS , F'lsarilllll sp. 00 IISR 
Bo t,. ,I' 0 J i P /0 d i u Appanagala , 
th eob rv mae a n d 
unidentified cultu res . 

ll.- · ~ Ii 'j.1.II' ' t '{ /( { " " 

Pathogenicity of 10 Fllsarillm isolates was 
tested onAppanagala 1 (Fig.7) and Arpangala 
isolate caused complete wilt ing of the 
seedli ng within 6 days after inoculation. 
Mo rpho logica l eharacter iza ti nn of 10 
Fllsarium and 8 Rhizoctonia isolates was 
completed. 

I .l'a ' ~'w t 

The surviva l of C. g!oeosporioides infecting 
cardamom in infected plant part (leaves) was 
studied under laboratory, greenho llse and fie ld 
conditions , The fungus su.rvived in the 
in fec ted plant debris for about 3 months under 
fiel d conditions. Under laboratory condi tions 
the fungus survived for more than 4 months. 

~ 10 



limps 

Out of three hundred and sixty accessions 
screened fur the damage caused by cardamom 
thrips on capsules in the fi eld. all the 
accessions screened were susceptible and the 
percentage of infested capsules ranged from 
5%- 100% in various accessions. I:.ighteen 
accessions had thrips damage below 10% with 
the lowest damage on Ie 379596 (5%). 
Capsule damage was more than 90% on 22 
accessions. Accessions Ie 349457,IC 349350 
and GG recorded 100% capsule damage. 

Col lections of cardamom thrips were made 
from Vythiri and Kurupalakotta (Wayanad 
District, Kerala) and adults and larvae were 
surface steril ized and the endosymbi onts 
associated with them were studied. Ten 
isolates were identified through biochem ical 
methods and Biolog. En/erobacfer cloacae 
and Bacillus s llb/ilis were the common 
bacteri a isolated from the adults. The larvae 
al so yielded Bacillus pumilus. 

Eleven insecticides and natural produ cts were 
evaluated against cardamom th.rips in the field 
and all treatments except dinotefuron were 
significantly superior in reducing tht! damage 
caused by thrips when compared with contTO I. 
The lowest damage was observed in fipronil 
(0.6%) which was on par with thiomethoxam 
(1. 3%), imidacloprid (1.9%) spinosad (2 .1 %,), 
Lolone (3 .4%) and thiocloprid (3.4%). 

TURMERIC 

CI{OPIMPROVEM~NT 
il" n . I " \I --~ l' 

Wi ld gennplasm explorat ion and collection 
were calTied out in the Thekkady forests , 
Idukki distret, Kerala. Curcuma fonga and C. 
aromatica were collected and conserved in the 
ex sitl! gene bank at IJSR, Peruva nnamuzhi. 
The turmeric, (Fig. 8) most probably a run 
wild entity, is characterized by moderate yield 
(fresh cl ump weigbt-I.23kg), dry recovery

17.1 9% . moi sturc -8 . 19%, oil-3.2 <)ro, 
curcumin- 5.42% and oleoresin- I 3.78%. 

Fig. 8 Curcuma lOllga colJcctcd from 

Thekkadi forests 


The shortlisted seven nematode tolerant 
accessions of tunneric were evaluated for 
morphologica l and yield characters and Ace. 
79 and ACt: . 48 were found to be promising. 
About 215 seedling progenies were analyzed 
for curcumin, oi l and oleoresi n contents. 
Thirteen seedling progen ies showed curcumin 
ontent abovc 4%. Seedl ing progeny 389/1 

showed above 5% curcum in consistently for 
threc years. 

I ' Im,1 !lJII ~ lIumi ll!' ;inah .. ~ " 

Chromosome number was analyzed in 60 
seedling progenies. All of them showed 
deviation from nOim al chromosome number 
of 2n=63 reported for turmeric. Most 
frequently occurring number was 2n=84. Of 
the two mother plants analyzed, one showed 
2n=63 and other2n=84. 
r.~ t: ' c r uraj\ , ... '1ill,.. 

Twenty h.lrmeric samples were received from 
one of the planters to test whether they are 
pure seed material of variety Prathibha. The 
samples were profi led with 4 ISSR primers. 
The results showed that orthe 20 lines tested 
only 5 were similar to Prathibha. 

CROP PRODl:CTlON 

111111 l 'plil'llIlnl f :lr nL ' I illl ' -'t"JlCllhl 

Targeted yield equations for predicting 
nutrient requirements for fixed yield targets in 
soils with varyi ng fe rtility levels were 
standardized with minimum deviations . The 

\. 11 

http:curcumin-5.42
http:moisturc-8.19


II{.-C17mitruJ 

economic optimum in terms of profitable 
response fo r money invested was found to be 
Rs. 0.65/ bed for N, Rs. 00401 bed fo r P and Rs . 
0. 851bed for K. 

Ol'~anil' 'arrui lC 

The rhi zome yie ld was hi gher un der 
in tegrated systems followed by organic and 
chem ical systems. Signifi cantly higher 
oleoresin and cu rcu mi n contents were 
recorded under organic on par with integrated 
management. Under organic management 
Alleppey Supreme recoded higher oil and 
starch (50%) contents whereas Prathibha 
recorded highercurcum in (5 .6(1'0) . 

\ Iicrunutri('nl\ nn ~ idd ,md quatit' 

The effect of Zn and B on the quality of var. 
Prathiba was sludjed. The pooled analysis of 
three years yield data showed an increased 
response with soil application of Zn up to 10 
kg/ha which tended to decrease at a higher 
dose of 15 kg/ha (Fig 9). Application of one or 
two foli ar spays of ZnSO. (0 .25%) also 
recorded yie ld on par with that of soil ZI1 
application. Foliar spray of ZI1 twice @ 0. 25%) 
and soil application ~ 10 kglha recorded 
higher curcumin (4.9-6 .2 %) and oleores in 
(1 1.2 - 13.5%) contents. 
Si milarly. appl ication of B @ 1kgfha wi thout 
lime application increased the rhi zome yield 
up to 1YYo compared to control. Foliar spray of 
B once or tv,'icc @ 0.2% rec orded 
sign ificantly highest yield of 14.8 and 13 .7 kg/ 
3n/ respectively and also increased the 
curcumm con tent significantly (4 .86 
6. 08%). 

1~ 
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Fig. 9 Response of yield in relation to Zn levels 

\ 

Clunin~ 01'1'111 gl'lll 

PCR conditions have been optimized using 
pal gene specific primers, designed based on 
plant transcript assembly database at TIGR. 
PCR amplified products of 1336, 13 35 bp 
length were obtained usi ng templates of (var. 
Alleppey Supreme) rhizome DNA. These 
were cloned into PTZ57R/T and sequenced. 
Blast an alysis revealed sequence identity of 
up to 97% with pal sequences of Zea mays , 
Musa batbisianG, O'T7a sativa Japoni ca 
Group, Salvia miltiorrh iza. 

Fig. 10 Clones ofpa/ Primer TAI.33FI 
TA1.33R in PTZ57R1T (M: Mass ruler; 

]- ]5: PTZ57RJT positive clones) 

E\.\"l!lIti,,{ nil proji/t: of rt4tttl!t1 .'pl'de., (lml 
rdl!ll.\cJ I'flrit!lit'.1i 

The chief components of the essential oil of C 
{ollga were turmerone (30,6%), ar-turmerone 
(5.08%) and curl one (15 .03%): myrcene 
(37.2%), and ~-pi n ene (9.03%) in C umada ; 
curdione (l 3. 3R%»), cam phor (9.38%,). 1.8
c inc ole (6 .8 1 %) . bor neol ( 4 .8 5 %,), 
germacrone (3 .93%), camphenc (3 .07%,), ~
el cmene (3 .3%) curzerene (4% ) and 
ne oclird ion e (4 %) in C. aro mati ca ; 
curzcrenone ( 17.91 %), 1,8- cineole (9 .26%), 
camphor (2.9(Vu), bornyl acetate (3.6%), [L

terp ineol (2.56%), curzcrene (5.2%), and ~
eJcmene (4.64%) in C cu('sia. Essential oil 
content in 13 varicties of turmeric, namely, 
Sugandham. Roma. Suroma, Pant Pithab. 
Renga, Co-I . BSR-l . Rajendra Sonia, Varna, 
Suranjana, Resmi and Sella ranged from 3.1
:- .7[1"0 . Highest essential oil content was 
observed in Resmi (5.7%) followed by 
Suroma and Renga with 5% each. The major 
constituents of the esscntial oil were (/.
phellandrene (0. 5-5.9%). I. ~- cineol (0.2
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2.2%), terpinolene (0.4-5.1 %), ar- curcumene 
(0 .9-4.1 %), zingibcrcne (1.4-1 0.3%), ~
scsquiphellandrene (0.7-10.4%), tunnerone 
(22.6-45.1 %) and curl one (6.8- 21.7%). 
Turmerone content was maxi mum in the 
cultivar Sugandham (45.1 %), followed by 
Roma (40.9%). Resmi contained 31 .9% 
tu rmerone and 21. 7% cur/one. 

GINGER 

CROP IMPROVEI\1El'iT 

'n, I ' l ' m ·ll' 

Wild germplasm explorati on and co llection 
were calTied out in the ThekJ<ady forests, 
Idukki district, Kerala. A putative wild ty pe 
ginger (Zingiber officinale) was collected and 
conserved in the ex-situ gene bank at IISR, 
Peruva nnamu z hi. T he co l lect io n is 
characterized by very small rhizomes, 
reduced tillers, medium stature and less 
abundance (Fig. I I ). 

Fig, 11 Z. officiI/ale collected 
from Thekkadi forests 

I/ ' \i,i I,.. Irl!:s 
The s hortlis l ~d fi ve nematode to lerant 
accessiOIlS of ginger were evaluated for 
morphological and yield characters and Acc. 
2 19 was found to be promising with high 
yie ld. 
Pooled analysis of the yield and quality 
data of exotic ginger accessions indicated 
the superiority ofAces. 57R, 58 1 and 593. 
About 116 M,VI> and 181 MY! generation 
plants of irradiated varieties were ma intained 

in pots. Samples of these materials were 
screened aga inst Ralstonia solanacearum. 
AFter three rounds of inocu lation two mutan ts 
vi:: ., R 0.9-14 and M 0.5-1(1) were found to 
survive the inoculation . 

('I~OP PROl)CCTlO1' 

~ \ .a1t.alion of PGPR sirains fcu' nllirit-nl 
f'/<Ibi 1i" .1~ ill 

Promising .native stra ins of PGPR [GRB- 25 
(Burkholderia cepacia) , GRB 36 (Klebsiella 
sp.), ORB 38 (Serratia marcescens) and ORB 
70 (Enterobacler sp)] when app lied alone or 
in combination with varying rates of NPK 
fertilizers positively influenced microbial 
biomass -C, -N, -P, soil respiration, and 
enzyme act ivi ties indicating more favorable 
conditions for microbial grO\vth. 

I CUIlUIllI I 11"11 11111' rur nlluil n n'spmll\C 

Targeted yield cquations for pred icting 
nutrient requirements for fixed yield targets in 
so ils with varyin g fe rtili ty leve ls were 
standard ized with minimum deviations. The 
economic optimum in temlS of profitab le 
response for money invested was found to be 
Rs . 3.75/ bed for N, Rs. 1.30/ bed for P and Rs. 
0.60/bed for K. 

) " '~lIl1ic f'Jrm.I1" 

I nt egr ate d ma n age me nt r ecorde d 
sign ificantly higher oi l and variet ies (Varada, 
Rejatha, Mah ima) were on par under different 
management systems. Oleoresin content was 
si gnificant ly h ig her under o rga n ic 
management in Varada (4.5%) on par with 
chemical management. 

'-.1111 n: '. ,in ~ ·d liun,hip 

Partition ing studies in threc different varieties 
vi::. , IISR Varada, IlSR Rejatha and IlSR 
Mah ima showed that at 50 DAP, shoots 
received 70-74% biomass and rh izomes 
received 18-2 1(yo of the total biomass. At 150 
DAP, shoots received 23-33% an d rh izomes 
received 63-74iyu of the total bi omass. At 50 
DAP, rhizomes had only 5 - 6% starch while at 
150 DAP rhizomes accumulated 49 - 56.2°ftl 
starch, Among the three varieties. I ISR Varada 
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• 

showed highest photo synthetic rate (9 f.l moles 
m'~ s I) and biomass accumulation in rhizomes 
(74% at 150 DAP). Accumulation of auxin 
(44-66 pico mo les) and cytokinin (18.5 - 31.2 
pico moles) was max imum during rapid 
rhi70me deve lopment (150 DA P). 

CROP PROTECTION 

Ik~ _L'ri:.! ' . I 

'f 'iO 

MLST analys is of fi ve housekeeping genes, 
dispersed in the chromosome, and th ree 
virulence-related genes, locakd on thl! 
megaplasmid was done to cl assify Ralsrollia 
solal1acearum. peR amplific at ion of 
housekeeping genes (ppsA, aclk. gapA. gdh A, 
gl'rB ) and virulence genes (hrp B J liC and egl) 
in 21 strains of R. solanacearlinJ was 
compared. Allele numbers were obtai ned by 
se qu en ce compar iso n w i th a ll e le s 
documented in the database www.pamdb.org. 
Several novel allel es could be found in ginger 
strain of R. solanacearul11 showing the 
diversity wi thin the biovar R. solanacearum . 
rec N. a gene coding for DNA repair protei n. 
was used fo r phylogenetic analysis of R. 
solanacearum rcpresemi ng different hosts 
and geographical locations in India and it was 
observed that rec N can be used as a tool fo r 
classifYing R. solanaceamm into ditTerent 
phylogen ti c groups . 
\ '11111"_'<'11/1 '/ 

Actinomycetes isolated from the rh izosphere 
of healthy plants were eyaluated agai nst R. 
so/anaceorum ill vilro and ill planl Cl. Among 
the 24 isolates, ni ne isolates showed in vitro 
inhibition and one isolate (Act 4) was 
promi si ng in in plantu inh ib it ion of the 
pathogen by reducing the disease incidence to 
79% when compared to control. The isolates 
were characterized morphologically and by 
molecul ar methods by rp oB ( RNA 
polymerase ~ subunit) gcne sequencing. 
Sequence infonnation showed that all thc 
potential isolates belonged to Slrep {()n1yces 
species . On e isola te was identified as 
Kilasatospora setae. 

Rh il.o lll l'rf)l 
,. 

Field experiments indicated that Bacillus 
Clmy /oliq llefaciens (GRa 35) and Serratia 
m{/r('e~cel1s (GRB 68) were effective for 
disease control and plant growth promoti on. 

II I I" rl 

Leaf cuticl e wax and tota l phenols were 
estimated in mature leaves and ShOOIS of 
seven moderatcly resistant (Accs. 17 1, 203, 
227. 2,47. 252, 260, and 432) and fi ve 
susceptible (Accs. 137, 19 1,208,480 and 
495 ) ac cessions . The wax content in 
suscepti b le an d moderately rcsista nt 
accessions ranged from 0.0050 to 0.0067 and 
0.0054 to 0.2800 mg/200 cm' re~pect i ve ly. 
The total leaf phcno l content in susceptible 
and moderately rcsistant access ions varied 
from 2.08 to 3.20 and 2.88 to 4.46 mg/g of 
dried leaf: respect ively. Leaf cuticle wax was 
estimated in six moderately resistant (Aces. 
422, 435, 589,687,954 and 1026) and thre 
susceptible (Accs. 914, 925 and 1007) 
accessions. The wax content in susceptible 
and moderately resistant accessions ranged 
from 0.0058 to 0.0086 and 0.0055 to 0.3311 
mg/200 cn/, respectively. 

I , /' l 1 1/1 11/ (11'11111 ()}:I' /IIi 

lit 'a( 

Multiplication of infective juveni les of eight 
promising isolates of EPNs was studied on 
tive arti fi cial media viz., Wouts media, egg 
yo lk media, dog biscuit media, agar agar 
media and wheat flour media . Maximum 
number of infective juveni les ofEPN-IISR 04 
and EPN-IISR 06 were obtained in egg yol k 
and Wouts medi a, respectively. Multiplication 
ofEPNs on wheat flour medium was very lo~, 
No multiplication was observed in agar agar 
and dog biscuit media (F ig. 12 ). 

t:l (// '111' " J, II/ I \ 

Two isola tes of EPNs viz., SleinememG 
abbasi (NBAH SA 0 I) and Helero rhahditis 
indica (NBAlI I Ii I ) obtai ned from NBAlI. 
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con~titu ents such as caryophyllene did not 
show any change. The anti oxidant property as 
an alysed by DPPH radical scavenging assay. 
phos phom olybdcnulTI assay and ferric 
reducing power di d not show change. 

Ii , ,. , 

TUln1cric var. Prathiba samp le powdered in 

pin mill was exposed to 40"C and stored for 

ten days and evaluated for oil . oleoresi n. 

curc umin , total phenol and essenti al oil. 

Reduction was found only in essential oil to 

about 15%. Curcumi n, oleores in . total phenol 

and antioxidan t property did not show any 

reducti on. 


( urillg Il'chnit-u '" in turnll:ric 


Studies on curing of turmeric (variety 

Prathiba) were conducted in TNAU model 

steam boiler and by water boil ing method. The 

results indicated that slicing significantly 

reduced the dry ing time (8 days). Tunneric 

cured in improved boiler for 30, 45.60. 90 min 

took J 8, 16, 11 and 10 days for drying whereas 

trad itional wate-r boiling fo r 40, 60, 90 min 

took 10 days for dryi ng. The reduction in 

curcumin, starch, essent ial oil, oleoresi n and 

drying time with increased curing time was 

hi ghly sign ificant in both methods . 

"lit raul, tical p",,,pl'rti('\ uf hiClal'tin~ 


cUl11puund, 

Four cancer ce ll lines, HeLa (human cervical 
carcinoma cells), MDA-MB-23 I (human 
breast carc inoma cells), HcpG2 (human 
hepatocellular carcinoma cells) and A3 75 
(human melanoma cell line), were treated 
wi th essential oil of black pepper, ginger. 
tunneric. cinnamon, and cuny leaves, water 
and ethanol extracts of black pepper. ginger, 
turmeric, cinnamon, Garcinia indica, C. 
gummi-guttfl, tamarind and cuny leaves at 
two concentrations (at 25 ~glmL and 50 
fl g/ml ). Essential oil of ginger, tumlcric , 
cinnamon and curry leaf showed signi fi cant 
decrease in cell viability. Tunneric, cinnamon 
and curry leaf reduced the viability of Hela 
cells by as much as 15-1 8%. Water and 
ethanol extracts were less cytotoxic than the 

essentia l oils, the most effective were 
turmeric , C. gUlI/ lni-gutta , G. indica, ell rry 
leaf, tamarind and cinnamon , depen di ng on 
concentration 
extracts werc 
(Fig. 14). 

,.... e... ~ lJbllttl"" 

and cel l 
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to water 
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,_H!Io . ~:JA-IB- ; l~,"" .u 

fig.14 Cell viability of four cancer cells 
treated with essential oil of spices 

rnuJullion 01 rnull l'\trudalcs 

The result obta ined from the extm sion 
process of cassava fl our blended with 
different spice powders indicated that the 
flour bl ended with cardamom powder and 
black pepper powder had good overall 
acceptabil ity scores of 6.3 and 5.9, 
respectivel y_ Extmdates of cassava + 
cardamom and cassava + black pepper had 
the expansion ratios of 2.84 and 3.1 7, 
respecti ve ly whic h were high in 
compari son with the extrudates from the 
other blends. 

\1 ,lIlag('menllll' rn~clllO\in contuminatiull 

Tunncric leaf oil and Cilll1 amOIll U/J1 

cassia bark oil were tested for the 
inhi bition of atlatoxin production by .4 . 
.flavlIs at concentrations ranging from 
0.01 % to 1.5 % and 0.0 I % to 0.5%, 
respectively. Complete inhibition was 
seen at 1.5% (v/v) with a drastic reduction 
in the aflato xin content from 163 ppb, at 
0.75% of the oil to 4. 3 ppb at 1.0%. The 
optimal protective dosage of 1. 5% leaf oil 
in vitro stands good in tem1S of its 
practi cal util ity. Cinnamom cassia bark oil 
showed complete inhibition of the fungal 
growth at 0.5 %. In vitro studies using 
bacterial antagoni sts, n2.. Pse1ldomonas 
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ae rug in osa , P. pu lido , Ba c ill us 
megaleriulI1 and Curlobacterium luteum 
revealed P aerugillosa as the mO$t potent 
species to prevent the growth of 
Aspergillu~ fla vlIs in culture. Th e 
inhibitory activi ty was confirmed through 
th e p roducti on of ex tra cel lul ar 
metabolites in cul ture which were heat 
stable (Fig. 15). 

Fig.l5 Effect of turmeric leaf oil on growth 

of Aspergilllls jlal'lIs 


(1- 1.0 %,2- 1.5%,3- 2.0%, 4- control) 


8101~FOR!\lAT]CS 

A new database, Phytop hthora Genome 
Da taba s e (h ttp: // 22 0 . 22 7. 138 . 2 12/ 
gcnomedb/) based on Phy tophthora whole 
genome sequencing and an notation was 
developed. The database provides access to 
primary structure of the Phytophthora 
genome including genome sequence, number 
of genes, CDS, SNPs, inDels. nucleotide 
composition, intron-exon structure, start and 
stop codon. intron lengths, alteroa! ive splicing 
and untranslated regions (UTRs) to the 
rcsearch community. GenomeView, a next
generation stand-alonc genome browser and 
editor developed at Broad Institute is used as 
the genome browser (Fig. 16). 
Another data base on Radopho/lls genu!. called 
R A D O B ASE (http : // www . s p ic e s. 
res.inlradobase) was developed and launched. 
This data base contains comprehensive 
infonnation on sequence and morphological 
details of22 Radophollls species. 

~ ~~ 

Fig.16 Phytophthora Genome Database 

EXTE~SION A~ TRAI1\lING 
During the year. 897 farmers (365 from within 
district, 220 from the state and 312 from 
outside state) and 922 students availed fann 
advisory services from ATIC. Eleven groups 
offarmers visi ted under sponsored study tour 
programmes. Two courses for twenty two 
trainees, on production management of ginger 
and turmeric were organized, one for a 
farmers club fro m SAS Nagar. Punj ab and 
another for a Seed Cooperative Society from 
Raipur. Chatti sgarh . Exposure tra ini ng 
programme!. were organized fo r new field 
offi cers and sci entist ~ recmits of Spices Board 
(37 tra inees) and for a group offiel d extension 
officers of Depa rtment of Horticultu re, 
Kodagu district, Kamataka. 
During the year planting materials worth 
~ 18 2290 and publi ca tions worh of 
~ 18770 were distributed . A 44% incrcase in 
sale of Trichodermll and PseudOIllOl1as 
fo rmulations worth ~ 147995 was recorded. 
which is 15 times higher over the prev ious 
year. 

~1II11 ~" " d 1,, 1,lit nuti "11 'lui .t~l1Il·l1't 1'1.10 

The proj ect envisages analyses of 17,069 soil 
samples of 87 Pan chayals of Calicut distri ct, 
analyses fo r pH, Oc. major-. secondary- and 
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micro-nutri ents, uploading the data into 
www.keralasoilfertility.net. Subsequently 
nutrient advisory cards will be generated 
followed by identifi cation of production 
potential of each AEZ, development of 
nutrient management plans for our I\EZ. and 
development ofGIS maps for integration with 
the NREDB database generated as part of 
ISRO funded project. As on date. 5054 soil 
samples have been analyzed fo r pH , EC, 
Organ ic C, Bray P. Exehangeable-K, -Ca-, -
Mg, mieronutricnts, B and S. Data of 16 
Panchayats (3925 nos) and details of M 12 
fanners have been uploaded. 

Farmin~ modds to !lddrc'i" thl' a~l"arian 
trisi ... ofWa~allad ()jstricl 

About 9000 cuttings of black pepper of 
varieties of IlSR, Cal icut were supplied to 
RARS, AmbalavayaI. Varieties supplied are 
Malabar Excel, Pancham i, Sreekara, 
Girimunda, Thevam, Pournami , Shakthi. 
Training on IPM and TOM in major spices 
held at Wayanad Soci al Services Society, 

261hMananthavady on May 2011. Impact 
assessment on the 5000 black pepper cuttings 
di stributed at Mananthavady during 2009
20 10 was made. The study indicated 83% 
survival! estab lish ment. 

Tct:hnlllllg~ mission forp<,ppl.'r in W:l~an:.td 

About 1500 so il samples from two black 
pepper growi ng Panchayats of Wayanad 
district were analysed for major, secondary 
and micro nutrients and results with si te 
specific recommendations was passed on to 
th e fanners . Fifteen percent of the soil 
sampl es analysed were found to be highl y 
ac idic, needing immediate application of 
amendments li ke lime/ dolomite. In case of 
avai lable p, 62% of samples analysed were 
found to have> 40 kg/ha among wh ich>35% 
of samples had > 1 00 kglha P, which is very 
high. Ten visi ts were made by team of 
scientists to disease hot spot/ problem areas 
along with KA U scientists and advisories 
were given to the farmers . Pamphlets were 
prepared in Malayalam on compost ing. usc of 

pesticides, Biocontro i ofpest and diseases and 
distributed to fanners . 
Two fanners per Panchayat are selected and 
FLDs on varieties and technologies have been 
initiated . All the inputs like planti ng material. 
organic manures, neem cake and bio agents 
were supplied and is being supervised through 
field ass istanls. 

'h.-dill \isil, 

Th ree media visits were an anged to various 
demonstration units of KVK and IISR 
experimental fa nn and progressive famlers 
fi elds, Eight journali sts from various engl isl 
malayalam ncwspapen;/fanu magazines and 
radio channe ls partic ipated in the viSI ts . More 
than 40 Success StOJ;es and 130 news items 
(Coverage of Kisan Meta, Success Stories. 
Media Visils. New Varieties, Technologies, 
etc) were publ ished. 

\ udwl ,idl'1I prllgramml.'\ 
Five radio programmes and four TV news 
clippings were produced and 15 audio 
capsules were broadcasted through AIR, 
Calicut. Special programmes on IISR and 
spices cultivation were broadcasted in Mattol i 
FM and AIR Kannur FM. 
Four documentary fi lms were produced on, 

• 	 Rewriting the fate of Queen of 
Spices: ASuceess Story from Kodagu 

• 	 George PaJlaekavayal: Harvester of 
Hope 

• 	 Cassava - The Bread of Tropics: 
Ensuring liveli hood to poor funners 

• 	 Kalpavriksha brings happiness 10 

their homes 

Kj'an mela and rcchnolug~ ShO\H~l\ing 

'Krishi Ja lakom 20 12' & Technology Expo 
was organized from February 16 to 18,2012 at 
11SR Campus. Mr. Sparjan Kumar, IPS. 
District Police Chief inaugurated the fanners 
meet, Dr. M. Anandaraj , Director, IISR 
presided and Dr. M. Tami l Selvan. Director, 
DASD, Kozhikode opened the exhibition 
stall s. Twenty organizations including pub lic 
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and private displayed their technologic~ and 
product ~ in the exhibition. Over 400 fa rmers 
attended the meet and marc than 1000 people 
vis ited the stalls . 
Tunn~ri c fanner Mr. Chandrasekhar Azad, 
Andh ra Pradesh. Dairy Fanner Mr. John 
Joseph, Kodanehery, Black Pepper fam1er 
Mr. George, Va7happarambil and Remote 
operated Coconu t cl imb ing mac hine 
dc\ cloper Mr. Prakash, Ca lieut were 
felicitated on the occasion. 

;lIlH~~ ., l~ru&'·~\" .. J1 .. till 1'1'\ &Fn Act 
:1'') 1 

An Awareness programme 0 11 the Provisions 
of "Protec tion of Plant Varieties and Fanners 
Rights (PPV&FR) Aet 200 1" sponsored by 
PPV&FRA. New Delhi was organized at 
institute on 17 February 2012 . Ms. R. 
Ushamani, Pri ncipal Agricu ltural officer, 

alicut, inaugurated the programme and Dr. 
S. Ramachandran, Director, Regional Science 
Centre and Planetarium, Calicut, presided 
over the fu nction (Fig. 17). One hundred and 
forty rcgistered fa rmers participated acti vely 
in the awareness programme. Agricultural 
Officers and Sci entis ts from different 
institutions also participated in the function. 

Fig, 17 PPV & FR programme: inaugural function 

The following technologies developed by 
IISR are ready for commercialization through 
the unit. 
A Simple and easy PGPR technology for 
ginger: Th is PGPR fonnulation enhances 

nutrient mobil izatio n and nutrient use 
effi ciency, growth and yield and provide 
protection against diseases at a negligible 
cost. It can be applied to rhizomes prior to 
planting. Booster doses of the same PGPR can 
be given as soi l drench . 

A new microbial consortium for enhanced 
growth and yield in black pepper: It can be 
applied both in black pepper nurseries and 
under fie ld condition as soil drench or along 
wilh FYM. Roots when dipped in microbial 
fo rmul ati on im p roves rootin g and 
perfonnance ofplants (Fig. 18) 

Fig. 18 New PGPR mix for spices 

Nutrient mix for enhanced growth, yield 
and quality of spices: This is a novel soil pH 
based micronutTient mixture for promoting 
growth, yield and quality of tu nneric, ginger, 
black pepper and cardamom. Under proper 

Fig, 19 New nutrient mix for spices 
conditions it can be stored for up to one year/ 
one crop season. It is recommended as foliar 
spray at the rate of 5 glli tre on 60'11and 90,1. day 
after pl anting in case of tunneric and ginger 
and as fo li ar spray at the rate of 5 g1l itre in 
May-June and September-October every year 
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in case of black pepper and cardamom. An 
pproximatc increase of up to 15% in yield 

and a cost benefit ratio of I :2 .5 is expected 
(Fig. 19). 

HUMAN RESOURCE 
DEVELOP~lE~T 

• 	 One mo nth su mmer tra in ing on 
Bioc hem istry, Biotechnolo gy and 
Bioinformatics wa>. conduc ted for 14 
M.Sc. students during 3" May - 4~' June 
201 1. 

• 	 Eight M.Sc.lM.Tech students carried out 
project work in various disciplines. Three 
students were awarded Ph. D. 

:-.Iatinnal training prugramnll' un I Allele 
'Jin'nJ,.;' 

A national tTaining programme on Allele 
Min ing sponsored by National Agricultmal 
Innovation Project, was organized at this 
institute from September J2-25, 20 I I (Fig. 
20). The nationallrainiJlg, expo<;ed the usc of 
genomic technologies along with genetic and 
bioi nformatics approaches for identifying 
allelic variations and tLl dissect trai l-gene 
associations. 

Fig. 20 Dr. HP Singh, DDG (Horticulture) 

Chairing the valedictory fUllction of the training 
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