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The All India Coordinated Research Project on 
Spices (AICRPS) is coordinating research in 13 
spice crops namely, black pepper, cardamom, 
cassia, cinnamon, clove, coriander, cumin, fennel, 
fenugreek, ginger, large cardamom, nutmeg and 
turmeric, with its headquarter at Indian Institute of 
Spices Research, Calicut. AICRPS has at present 
34 centers which include 19 regular, 8 co opting 
and 7 voluntary centres located in 21 states of India 
under 2 1 S tatelcentral Agricultural Universities 
(SAUs)/Research Institutes. As per the decisions of 
the XXTI AICRPs workshop, a new voluntary 
centre was added to take up specific work on seed 
spices at Horticultural Research Station 
Periyakulam during the XI plan period. The XI 
Plan budget of AICRPS is Rs. 1400 lakhs with Rs 
250 lakhs (ICAR share) during 2010 - 11. About 
100 research programmes covering the mandate 
spice crops are being conducted at various centres. 
These programmes are carried out under the major 
disciplines of genetic resources, crop 
improvement, crop production and crop protection. 
The salient findings during 20 10- 1 1 in the mandate 
crops are presented in this report. 
Black pepper 
The germplasm of black pepper is collected and 
conserved in all the black pepper centres. An 
alternate repository of black pepper germplasm is 
being established at Regional Agricultural 
Research Station (RARS) of Kerala Agricultural 
University, Ambalavayal. Among the various 
accessions of black pepper germplasm evaluated at 
Panniyur, Chalakudy, ICP- 48 and P-5 were found 
to be promising. Two accessions PN- 33 & 57 
continued to perform well at Yercaud. The 
intervarietal hybrid P6 x P 5 developed at Panniyur 
is promising with a green berry yield of 5 kglvine. 
In a CVT trial in black pepper, Cul. 5308 recorded 
highest yield at Pampadumpara and Chintapalle. At 
Panniyur, Cul. 5489 and Cul. 5308 were promising 
during the last three years where as at 
Ambalavayal, Panniyur- 1 recorded maximum dry 
weight of berrieslstandard (1.89 kg) followed by 
PRS-21(1.01 kg). A trial on evaluation of grafts, 
orthotropic and runner shoots of black pepper was 
initiated during the year and is in progress at 
various pepper centres. Standardized a technology 
for rooting of orthotropic shoots in black pepper at 

Dapoli, by treating the two node orthotropic 
cuttings without leaves either in Pseudomonas 
Jluorescens - 108 powder formulation or in common 
sugar (2%) solution for one minute. Application of 
potassium phosphonate @ 0.3% as spray and soil 
application of Trichodemza harzianum @ 50 
glvine with one kg of neem cake to the root zone 
and application of Bordeaux mixture 1% as spray 
and copper oxychloride @ 0.1% as drench is 
recommended for effective and economical 
management of foot rot disease of black pepper in 
the Konkan region. In black pepper growing tracts 
of Malanad region, three major species of 
Erythrina viz., Erythrina indica, E. fusca and E. 
subumbrans are being used as black pepper 
standards. The incidence of gall wasp, a serious 
pest attacking black pepper standards was recorded 
in two species, namely, E. indica and E. fusca in all 
the places and no incidence was reported on 
Erythrina subumbrans. 
Cmdamom 
In cardamom, the open pollinated progenies 21C, 
recorded highest dry capsule yield (195 kgha) 
followed by 23C. (190.2 kgha) and 22C, (189.6 
kgha) at Mudigere. In a CVT at Pampadumpara, 
PS -27 recorded highest yield (386 glplant). At 
Mudigere, clone CL-722 (292.0 kglha) and PS-27 
(262.00 kgha) were found promising for dry 
capsule yield. Experiments on standardizing water 

. requirement and irrigation schedule, fertigation 
through drip irrigation and organic farming was 
initiated during the year and is in progress. 
Spraying six rounds of quinalphos (0.05%) was 
most effective for the management of cardamom 
shoot and capsule borer and cardamom thrips at 
Pampadumpara. 
Large cardamom 
Survey was conducted at Sukhia Pokhri and Rang 
bhang area of Darjeeling, Dentam and Hee-Gaon 
area of West Sikkim, Ravangla and Namchi area of 
South Sikkim, Dzongu area of North Sikkim and 
Assam lingzey, Pakyong area of East Sikkim and 
nine germplasm viz. SCC 218 (Hario Ramsey), 
SCC 219 (Rato Varlangey), SCC 220 (Ramsey), 
SCC 221 (Varlangey), SCC 222 (Asarey), SCC 223 
(Ramsey), SCC 224 (Chivesey), SCC 225 (Allied 
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Genera), SCC 226 (Hario Varlangey) were found to be superior for yield. Among the 36 late 
co l lec ted  and planted a t  Kabi fa rm.  maturingvarieties,NDH-8gavemaximumfresh 
Characterizations of the collected germplasm were yield of 375.0 qlha followed by 357.15 qha  in 
made as per descriptor obtained IC numbers for 48 NDH-7. The germplasm ~ccessions RH-24 and 
accessions of large cardamom from, NBPGR, New RH-17 (Dholi), CLI-3 17 (Jagtial), Raigarh, IT-8, 
Delhi IT-3, IT-9, IT-41 (Raigarh),CHFT-8,CHFT-22, 
Ginger CHFT-30, CHFT-36 (Pasighat), TCP- 1 37, TCP- 

Accessions NDG-55 (Kumarganj), GCP-32, GCP- 120 and TCP-46 (Pundibari) were be 

14, GCP-33, GCP-54, GCP-01 (Pundibari) SG- promising with high yield. In an IET in turmeric at 

26/04, SG-40104, SG-8/04, SG-1029, SG-823 Kumarganj, NDH-8 (346-33 t/ha) and NDH-9 

(Solan) and RG-43, RG- 18 (Dholi) were identified (336.66 fia) recorded high yield. In a CVT in 

as high yielders. At Pundibari, accession GCP-01, turmeric, TCP-70 performed at Pundibari, 
GCP-08 and GCP-5 1 recorded no pest or disease Kumarganj and Raigarh whereas, CL-lol and 

incidence during the year. In a CVT in ginger at BSR-2 (13.25 kg/~lot) were better performers at 
Solan, two local entries namely, SG-707 (179.99 coimbatore. In a and environment 
gIplant) SG-827 (164.23 g/plant) recorded interaction study, the 'turmeric ~arieties BSR-11, 

maximum yield. In an experiment to study the Duggirala and Suranjana performed at 

performance of ginger varieties in various agro Kalyani, whereas at Pundibari TCP-2 and Narendra 

climatic zones of he country, it was that Haldi-1 performed well. At ~a l icu t  the maximum 

the average yield of rhizome per plot was highest fresh yield was recorded in Rajendra Sonia 

(5.682 kg) in Suprabha followed by Varada (4.616 Narendra Maximum yield 
kg) and Gombathan (4.309 kg) at Kalyani. At Was observed in Roma (8.6 a a )  followed by Mega 
Pasighat, (Arunachal Pradesh) the variety Surabhi turmeric (6.3 a a )  at Chintapalle where as highest 
and Nadia were found to be suitable where as at fresh rhizome yield was recorded in Rajendra Sonia 
Solan, variety Himigiri recorded maximum yield. (36.3 a a )  followed by Roma and ~uranjana (32 
Suprabha and Mahima were suitable for Ranchi. In ma). The variety SuranJana was found to be the 
an organic management trial in ginger at Dholi, best at Raigarh. In a processing experiment in 
fully organic treatment gave yield as turmeric it was observed that turmeric cured by 
compared to integrated femlizer management traditional water boiling method for 40,60,90 min, 
(organic and inorganic) and fully inorganic. At took 11 days for drying while kumeric cured in 
Kumarganj, application of 50% recommended improved water boiler for 60, 45 and 30 min took 
dose of fertilizer (60:40:40 kg NPK kglha) + 50% 127 23 and 24 days- hkiximum retention of 
FYM (10 t/ha) + Azosporillum (5 kg/ha) + seed ~~UXlmin (5.91%) and essential oil (3.6%) was 
treatment and soil application of Pseudomonas obtained for rhizomes ~u red  by water boiling 
flourscens + Trichodema (50 g/3 m) gave method for 40 min. Increase in curing time resulted 
maximum fresh rhizome yield of 6-23 a a  of fresh in significant reduction in curcumin, starch, 
ginger rhizomes followed by a yield of 44.5 t/ha in essential oil and oleoresin content. In an 
application of 100% (20 a a )  + seed experiment to standardize of water requirement for 
treatment and soil application of Pseudomonas turmeric through drip irrigation at Jagtial, it was 
fluorescens + Trichodema 50 g/3 m. ~t observed that surface irrigation recorded highest 
Chintapalle, soft rot incidence was less and yield rhizome yield (44.30 kg/ 60 plants) f o l ~ ~ w e d  by 
was high when rhizomes were treated with drip once in a day at 80% PE (42.80 kg/ 60 plants). 
rhizobac terial antagonist or with Metalaxyl, Application of 100% ~ ~ c ~ n ~ m e n d e d  dose of 
Mancozeb 72% WP (1.25 gn). fertilizer (NPK @ 150:60: 108 kgha) through drip - 

Turmeric weekly once recorded highest rhizome yield at 

Among the 29 early maturing germplasm evaluated Kammarpally and Coimbatore. Soil application of 
micro nutrients on turmeric produced highest 

at Kumarganj' NDH-79 (362.10 t/ha of fresh clump weight of 432.44 g and highest yield of 9.24 rhizome and NDH-74 (352'47 Vha) were kg per plot whereas foliar spray of micro nutrients found to be promising. Out of the 74 medium 
on turmeric produced clump weight of 34 1.17 g and 

maturing germplasm' NDH-98 (421.60 t/ha) and yield of 8.98 kg per plot at Pundibari. Foliar spray - NDH-18 (Narendra Haldi -1) (335.20 t/ha) were 
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(propiconazole 0.1% on 45 and 90 days) or foliar Raigarh, COR-30 at Guntur, COR-27 at Jobner, 
spray with Carbendazim + Mancozeb (0.1%) on 45 COR-29 at Ajmer. In an IET of coriander for seed 
and 90 days was effective for the control of leafspot purpose, LCC-2 19, LCC-224 and LCC-229 were 
disease in turmeric. Foliar application of found to be promising. At Jobner UD-794 and UD- 
mancozeb + carbendazim (0.1%) was effective for 663 were found to be promising and may be 
the management of leaf blotch in turmeric at promoted to CVT. The cumin genotypes UC-331, 
JagtiaV Kammarpally . UC-274 and UC-225 were identified as high 
Tree spices yielder in irrigated conditions, while, UC-239, UC- 
The gemplasm of tree spices which include 274 and UC-225 were the best genotypes in limited 
nutmeg, cinnamon, cassia and clove are collected, moisture ~onditions at J ~ b n e r .  Following 
maintained, characterized and catalogued at Dapoli integrated nutrient package for ~~r i ande r  gave 
and Yercaudl Pechiparai centres. In nutmeg the highest c~riander seed yield (1250 kg/ha) at 
accessions Se1.4 recorded the highest yield of 1005 CoimbatOre- At Guntur, application of 100% N + 

fruits per tree and an oleoresin content of 8.67% at A z ~ ~ ~ i r i l l u m  + 5 t/ha FYM recorded miximum 
Pechiparai. Among the cinnamon accessions, yield (954kfl) in coriander. ~pplication of 
Se1.65 performed well and attained a plant height of mkronuaients copper as copper sul~hafe (soil 
3.90 rn, stem girth of 29.35 cm, leaf yield of 7.83 application) 25 kg h a  and foliar spray of zinc 
kgltree with a dry bark yield of 620 gftree. In clove, sulphafe 0.5% (2 sprays-45 & 60 days of sowing) 
sel. 13 was found to be promising with a dry yield increased yield in c'oriander at Coimbatore. Large 
of 3-70 kg/tree. A CVT on cassia is also in progress. scale demonstration of the role of rhizobacteria in 

growth promotion of coriander is in progress in Cumin farmers plot. At Guntur, seed treatment and soil 
Mean performance of the entries evaluated in CVT application with FK- 14 and fi'L- 18 recorded highest 
for two years at Jobner yields (1076 kfla & 1037 kg/ha respectively) 
performance of CUM-13 (677.61 kgha) which were on par with each other and signifcantly 
by CUM-12 (595'14 UC-339 (726.74 superior over control (851 kgha). A technology for 
kgma) and UC-336 (67 -88 kgha) were found be production of leafy coriander under 50% shade 
promising in an IET at Jobner and be during offseason was developed at Coimbatore. 
promoted to CVT. Application of Trichodemza 
harzianium @ 20 kgha + FYM @ 6 Vha (BCR 1: 
2-42] or ~ , . i ~ h ~ d ~ ~  harzianium @ 20kgha + At Dholi, the germplasm accessions RF- 14 and RF- 
FYM @ 3 aa ~ C R  1: 2.16) at the time of 20 were reported as yielders. Two fennel entries 

is recommended for the effective and economic UF-157 (2166.82 kgha) and UF-278 (2137.63 
management of cumin wilt at Jagudan. kgha) were found to be high yielders in an JET at 

Jobner and may be promoted to CVT. In a CVT at Coriander 
Among the 275 coriander accessions evaluated at 

Jobner, FNL-43 (1904.22 kg/ha) and FNL-46 
(1 90 1.33 kgha) were found to be promising based 

Coimbatore, CS 25 1 was found to be promising for on the yield At Dholi, FNL-43 and 
yield. At Kumarganj, coriander accession, ND Cor- FNL-41 were found to be 
38 gave maximum seed yield (1 8.45 qha) followed 
by NDCor -2 (17.40 qha). At Guntur, LCC-303 Fenugreek 
recorded highest yield per ha (1770.8 kg) followed Out lo5 fenugreek germplasm screened at 

by LCC-301 (1728.2 kg), LCC-274 (1583 kgha), KumxganJ, NDM-37 gave maximum seed yield of 
and LCC-279 (1458 kgha). At Dholi, coriander 23-70 by ND"-25 and NDM-48 (22-50 
accessions, RD-420 and RD-395 were identified as @a). Among the accession evaluated at Guntur, 
high yielders. LFC-122 recorded highest yield of (1270 kgha) 
Two new experiments on leafy type coriander was followed by LFC-78 (1 145 kf la ) .  At Dholi, the 
initiated during this year for identifying in fenugreek accession RM-201 was found to be 
leafy type coriander and another on nutrient promising with a yield of 1-10 kgl3.6 mz In an JET 
management in off season coriander leaf infenugreekNDM-61 and NDM-48 were found 
production. In a CVT in coriander, the coriander t6° perform at KumxganJ- In an IET at 

(COR-32) was found to be promising at Jabalpw Guntur, LFC-116, LFC-76, LFC-98 and LFC-93 
and Udaipur, C O R - ~ ~  at Kumarganj, C O R - ~  1 at were found to be superior than the check. At Jobner 

m 



UM-126 (2595.61 kg/ha) and UM-222 (2419.22 
kglha) were found to be superior to other varieties 
based on their yield performance. A CVT in 
fenugreek is in progress in various fenugreek 
growing centres. Large scale demonstration of the 
role of rhizobacterial in growth promotion of 
fenugreek was taken up in farmer's field. Seed 
treatment and soil application with FK- 14 and seed 
treatment and soil application with FL-18 were on 

par with each other in leaf yields (1.54 t/ha &1.5 1 
t/ha respectively) and superior over control (1.33 
tha) at Guntur. RMt- 1, UM-29, UM- 13 were found 
suitable for growing in irrigated conditions. 
Similarly in drought conditions, UM-36, UM-26, 
UM- 10 were found to be ideal. The salient findings 
under different projects during 2010-11 are 
presented in this report. 

M. Anandaraj 



BLACK PEPPER 
PEP/CI/l Genetic Resources 
PEPlCIl1 .1  Germplasm c o l l e c t i o n ,  
characterization, evaluation and conservation 
(Chintapalle, Dapoli, Panniyur, Pundibari, Sirsi, 
Ambalavayal & Yercaud) 

Germplasm of black pepper is maintained in all the 
black pepper centres of AICRPS (Table 1). The 
germplasm maintained at each centre is evaluated 
every year. 

I 
Two collections of black pepper from Sindhudurg 
and Ratnagiri Districts were collected and added to 
the germplasm at Dapoli. At present total 
germplasm of black pepper consisting of 30 
accessions have been maintained and are being 
evaluated. 

At Panniyur centre, 227 cultivated types of black 
pepper and 72 types are being maintained. berries/spike (60.5) were more in ICP-48. The 100 
During 20107 the genotypes Angamal~, 1CP-48 and berry weight was high for Josegiri (12 g/vine) and 
Chalakud~ were the top yielders- Angamal~ 1CP-48 (1 1.8 g). The dry recovery percent was 
first with 3.4 kg berry yield and 1065 spikeslvine. more for Alakodan (38%) (Table 2). 
C.-.;L- 1n,m+h ( 1 7  < nm\ ,-A n..mha, fif A a . r a l ~ r . n A  

Centre Exotic Total 
Cultivated Wild and related sp. 

Chintapalle 
Dapoli 
Panniyur 
Pechiparai 
Pundibari 
Sirsi 
Yercaud 
Total 

characters of promising germplasm lines maintained at Panniyur 
- 

Number of 100 Berry Dry recovery Green berry Number of Spike length developed 
Cu'tivar yield (kglvine) spikes /vine berrieslspike weight (g) (%I 

Angamaly 3.400 1065 9.2 32.0 10.4 35 
ICP-48 3.080 924 17.5 60.5 11.8 34 
Chalakudy 2.800 780 11.9 31.6 10.9 3 0 
Alalckodan 2.560 880 8.1 33.9 10.5 38 
Karimunda 2.250 870 8.2 24.0 10.6 34 
Josegiri I1 2.200 290 8.9 18.5 12.2 -37 - .  . 

. - 



Two new genotypes were collected by Pundibari 
centre from Terai region of West Bengal. The 
germplasm of pepper collected over the years are 
being maintained. Cuttings are also being prepared 
for multiplication, evaluation and distribution. 

Out of 72 accessions maintained at HRS, Yercaud, 
berry set was observed only in 28 entries this year. 
The other accessions did not set berry due to heavy 
downpour during its flowering period. Acc. 57 and 
33 continued to perform we11 at Yercaud. 

PEP/CI/2 Hybridization Trial 

PEP/CI/Z.l Intervarietal hybridization to 
evolve high yielding varieties 
(Panniyur) 

Intervarietal hybridization is being carried out 
every year at Panniyur centre and the hybrid seeds 
obtained will be planted and evaluated. Among the 
intervarietal hybrids P6 x P 5 is found to be 
promising with a green berry yield of 5 kglvine. 

(16.1 cm) followed by HP-813 (15 cm). Good 
length of spikes was observed in Cul -5489 (14.9 
cm) and Cul -5308 (12.8 cm). Significantly higher 
number of berries per spike was noticed in 
Panniyur-1 (92) followed by Cul-5308 (71). 
Significantly higher yield was recorded in 
accessions Cul-5308 (1861 g/vine) followed by 
Panniyur-1 (944 glvine). In terms of fresh berry 
yields, Cul- 1041 (723.5 glvine) and HP-105 (756.2 
glvine) were on par with each other. Chilling injury 
was observed in Cul- 104 1 and HP-8 1 3 during the 
months of January and February and in severe cases 
vine death was also noticed due to cold injury. 
During 2010-1 1, it was found that significant 
differences existed in all the traits except number of 
berries per spike at Parnpadumpara. The accession 
CUL-5308 registered significantly higher yield 
(875.85 g) followed by HP-1411 (672.71 g). 100 
berry weights was maximum in HP-105 (8.6 g) 
whereas, maximum was recorded in Panniyur-1 
(14.338) which was on par with all other varieties 
except HP- 105, HP-8 13 and Karimunda. 

PEPlCIl3 Coordinated Varietal Trial (CVT) During 201 0, maximum green berry yieldlvine was 
recorded by Cul. 5489 (2.150 kglvine) followed by 

PEPlCU3.2 CVT 2000- Series V Cul. 5308 (1.410 kglvine) at Panniyur. Cul. 5489 
was significantly superior to all other (Chintapalle, Pampadumpara, Panniyur; Sirsi, cultures/varieties. The number of spikeslvine, Ambalavayal) 
spike, number of berrieslspike, 100 berry weight 

Among the 12 varieties evaluated at Chintapalle, and dry recovery percentage was more for Cul- 
maximum spike length was recorded in Panniyur-l 5308 (Table 3). 

Table 3. Performance of CVT-2000 black pe - - 
Grebu berry 

Varieties/ Number of Spike length Berries 100 Berry Dry 
cultures spikes /vine (cm) /spike weight (g) 

recovery 
(kglvine) (%I 

Kalluvally- IV 
Karimunda- I1 
Karimunda-I11 
Cul. 5308 
Cul. 5489 
HP-34 
HP-105 
HP-8 13 
HP-1411 
Karimunda OP 
Co11.104 1 
Panniyur - 1 
Karimunda 
CD(P*.05) 



At Sirsi, the vines attained maximum height in HP- attained the maximum height (2.3 m each) followcu 
105 (5.08 m) and HP-34 (5.0 m) followed by bySirsi-1(2.27m)andPRS-88(2.15m). 
PRS-17 (4.8 m). Most of the entries initiated 
spiking and the yield was meager. However, 
significant differences were recorded in growth and 
yield parameters among the accessions. Spike 
length was maximum in Panniyur-1 (1 1.2 cm) 
followed by OP Karimunda (10.7 cm) and least in 

At Yercaud, the trial was replanted on 7.3.20 11. At 
Pechiparai, Acc. 53 recorded the maximum plant 
height of 4.67 m and dry yield of 1.15 kglvine. The 
planting of cultures were completed in 2009 at 
Panniyur. The growth parameters were recorded. 

Col-1041 (5.1 cm). Total m&ber of spikes and dry PEPlC113.4 Evaluation of grafts, orthotropic 
berry yield per vine was maximum in Paniyur- 1 and runner shoots in black pepper 
(243, 747g, HP-105 ('mbalavaya,l, Panniyur, Sirsi, Yercaud, 
(168, 5738, respectively) and PRS- 17 (1 38,49Og, Thadmnkudassi) 
respectively). 

Wet weight of berrieslstandard (kg), dry weight of An experiment on evaluation of grafts, orthotropic 

berrieshtandard (kg), number of spikeshtandard and runner shoots in black pepper was initiated 

and number of berrieslspike was significantly during 20 10- 1 1 at Arnbalavayal, Panniyur, Sirsi, 

higher in Panniyur- 1 compared to other genotypes Yercaud and Thadiyankudassi. At Yercaud, the 

at Ambalavayal. There was no significant rootstocks viz., I? colubrinum and the improved 

difference among treatments for setting varieties viz., Sakthi and Thevam were replanted in 

percentage. Hundred berry weights were the field. Grafting will be initiated after mass 

significantly higher in PRS-2 1, Cu1.5489 and multiplication of the above rootstocks. However, 

Panniyur- 1 and were significantly superior to other the orthotropic and runner shoots were grafted on 

treatments. the native wild spp. ofYercaud locality and is under 
hardening. Similar work has been initiated at HRS, 

8 

PEPlCY3.3 CVT 2006 - Series M Thadiyankudisai. 

(Chintapalle, Dapoli, Pann&ul; PampadumPara, pEp/CM/4 Nutrient Management Trial 
P u n d i b a r i ,  S i r s i ,  A m b a l a v a y a l ,  
Yercaud/Pechiparai) PEPlCMl4.4 Development of organics package 

for spices based cropping system - 
During 20 10- 1 1,100% survival was noticed in HB- Observational trial 
20052, ACC-106, '''-33, C- 090 and in (Chintapalle, Sirsi, Panniyul; Dapoli) 
Panniyur- 1 at Chintapalle. Poor survival rates were 

in ACC-53, ACC-57 and HP-39. At Chintapalle, the vines which were given the 
hkximum plant height was n~orded  in Panniy~r-8 inorganic treatments (recommended package of 
(155.8 cm) followed by Panniyur-1 (132.5 cm). practices) showed maximum plant height (2.84 m), 
Highest number of branches was also recorded in number of spikes (3 I), length of spike (10.02 cm) 
Panniyur-8 f o l ~ ~ w e d  by KC-106 (6.6) and HP-39 and highest fresh berry yield (714 glvine) when 
(6.6). compared to organic package.. 
The plant height varied 3.33 in At Sirsi, it was observed that during 2010-1 1, the 
different varieties at Dapoli centre. C- 1090 .in,, treated according to the of 
recorded significantly higher plant height ( 3 ~ ~ ~  m, package of practices were superior in its dry berry 

Panniyur-l (3. m, and PRS-64 (2.46 yield (1.17 kglvine) to the vines treated with 100 
m). Panniyur- 1 started bearing. percent organics (0.90 kglvine) but, was not 
Observations on plant growth parameters showed significant. 
that all the ten entries especially Panniyur- 1, The recommended package recorded significantly 
Accession-33, Accession- 106, Accession-57 and higher green berry yield of 1 -42 kglvine compared 
HP-39 showed good growth and vigour in the field to organic package which recorded green berry 
at Pampadumpara. yield of 1.2 1 kglvine at Panniyur. The spike yield 
The trial was initiated during August, 2008 and it is (1.8 kg/vine) and number of spikeslvine (308) was 
the 2. year of progress at Sirsi. Plants are in the also maximum for rmm~mended package which 
initial growth stage. HB-20052 and Panniyur- 1 was significantly superior to organic package. 

n + l l C +  
kr 
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At Dapoli, the vines treated with integrated 
package recorded maximum plant height (2.08 
dplant)  followed by organic package (2.00 
dplant). Inorganic package recorded lesser plant 
height (1.54 dplant). The experiment is at initial 
stage of growth and has not started flowering. 

PEP/CM/4.5 Organic farming in black 
pepper - 2006 
(Panniyu~ Dapoli, Pechiparai, Sirsi & Yercaud) 

During 20 10, integrated treatment (T,) resulted in higher 
green berry yield of 1.43 kglvine which was 
significantly superior to both fully inorganic treatments 
(T,) which recorded green berry yield of 1.13 kg/vine 
and fully organic treatment (T,) which recorded green 
berry yield of 0.96 kglvine at Panniyur centre. The spike 
yield (1.8 1 kglvine) and number of spikes /vine (300 
nos. /vine) was also maximum for integrated treatment 
which was significantly superior to other two treatments 
(Table 4). 

At Dapoli, integrated package recorded maximum 
plant height (1.08 dplant) followed by fully 
organic package (0.93 dplant). Fully inorganic 
package recorded lesser plant height (0.74 
dplant). 

This trial was imposed in established pepper vines 
at Pechiparai with three treatments viz., 1) fully 
organic 2) integrated 3) fully inorganic. The 
highest yield of 3.78 kglvine was recorded in the 
fully inorganic trial. 

The vines with 100 percent inorganic and 
integrated treatments recorded significantly higher 
dry berry yield (1.10 kglvine and 1.18 kglvine, 

respectively) during 20 10- 1 1 compared to those 
with 100 percent organics (0.87 kglvine) (Table 5) 
at Sirsi. 

PEPICPIS Disease Management Trial 

PEPICP15.2 Trial on management of 
Phytophthora foot rot of black pepper in existing 
plantation 
(Chintapalle, Panniyur, Pampadumpara, 
Mudigere, Sirsi) 

The treatment T1 (potassium phosphonate and T 
harzianum) was effective in controlling yellowing, 
defoliation and death of vines due to foot rot at 
Panniyur. The treatment also showed enhanced 
yield than control treatment. The control treatment 
showed higher rate of yellowing than others 
(Table 6). 

Analysis of pooled data for 2006-2007,2007-2008 
and 20 10-20 1 1 (Table 7) at Pampadumpara showed 
that, among the five treatments, black pepper vines 
treated with the treatment T4 (consortium of bacteria + 
Trichoderma harzianum) before onset of monsoon 
(May last week), during monsoon (July first week) and 
after monsoon (September first week) recorded lesser 
DI (2.89), which was followed by T1 (Potassium 
phosphante 0.3% + soil application of T. harzianum 
(4.48 DI). Maximum dry berry yield was recorded for 
treatments T4 (T.  harzianum + consortium of bacteria ie. 
0.5 kg/vine), T2 (Bordeaux mixture spray and COC 
drench ie., 0.48 kgtvine) and T1 (potassium 
phosphonate spray and soil application of 7: harzianum 
ie., 0.48 kglvine) and they were on par. They were 
significantly superior to T3 (Consortium of bacteria 
alone) and T5 (Control). 

Treatment 

T,-Fully organic 
T , -Integrated 
T , -Fully inorganic 
CD (P = 0.05) 
cv (%) 
Sem 

u 
Treatment " - 

T, (1 00 % Organic) 
T, (Integrated) 
T,(lOO % Inorganic) 
SEm+ 
CD (P=0.05) 

?Pi w 
Spike yield 
(kg vine") 

1.22 
1.81 
1.43 
0.27 

17 
0.13 

'g a 
Number of 
spikeslvine 

174 
300 
234 
5 9 
23 
29 

Green berry Dry recovery 
yield (kg vine-') (%I 

Dry berry yield (kglvine) Mean 
2007-08 2008-09 2009-10 2010-11 
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Table 6. Incidence of Phytophthora foot rot in black pepper at Panniyur 

Treatment 

T 1 (Potassium phosphonate (0.3%) + 
Trichoderma harzianum (50 g/vine) 
T2 (Bordeaux mixture + COC (0.2%)) 
T3 (Consortium of bacteria (50 glvine) 
T4 (T. harzianum + consortium ofbacteria) 2.85 
T5 (Control) 
CD(P=0.05) 

Table 7. Effect of 
plantation at Pampadumpara(Poo1ed analysis of 2006-07,2007-08,2010-20 f 1) 

Disease Dry yield 
I'reatment Incidence (kg!de)  
r 1 - Potassiumphosphonate (0.3%) 
+ Trichoderma harzianum (50 glvine) 4.48 0.48 , 

r2 - Bordeauxmixture 1% spray+ COC 0.2 % drench 7.36 0.48 
r3 Consortium of bacteria (50 g/vine) I 5.90 0.44 - 

1 r 4 - Trichoderma harzianum + t 

r Consortium of bacteria (50 dvine) - .- 2.89 0.51 
: T 5 - Control 11.04 0.39 - 

. > . . . .  0.38 0.030 

rable 8. Management of Phytophthora disease of black pepper in existing plantation at Sirsi (Pooled 
datafrom2Q06to2010) 7++vff. .- .. - . - C& : I 

. - 
* .  ".. - - j  

.i **=OL%'-11*. %%,,:= C m 
= .I. - -  A 

Deatk Green berq Projected Leaf Yellowing Defoliation of vioes yield yield C:B 
( %  (kg/vine) (kg/ha)* ratio 

304.69 15.71 

of bacteria (IISR-6 & ? ,  

,.A 168.61 

29.04 r I 
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Phytophthora disease incidence of black pepper 
with respect to leaf infection (%), collar infection 
(%), foliar yellowing (PDI) defoliation (PDI) and 
yield (both green berry kg"- and projected yield kgh) 
were analyized for each year i.e, 2006-07,2007-08, 
2008-09 and 2009-10 and pooled from 2006-07 to 
2009-10 data separately at Sirsi. It was obvious 
from the pooled data that disease incidence in 
black pepper was least in combination of systemic 
fungicide and bioagent i.e., Potassium phosphonate 
(@ 0.3 per cent) as spraying (@ 2 1-) and 
drenching (3 1-) along with bioagent Trichoderma 
harzianum (MTCC 5 179) 50 g with one kg of neem 
cake as soil application during first week of June 
and third week August and third round with 
second week of October 2009 to the root zone and 
high in C: B ratio (1:8.37) and it was followed by 
combination of bioagents application i.e., 
Consortium of bacteria @ 10~  cfidg (for growth, 
nematode and Phytophthora suppression -1ISR-6 
& IISR 859) as spraying (@ 2 I--) and drenching (@ 
3 I-) and Trichoderma harzianum (MTCC 5 179) 
50 g with one kg of neem cake as soil application 
around the root zone of the vine in the months of 
June, August and October significantly superior in 
reduction of the disease and increase in C:B ration 
(1 5 .7  1). In the present investigation of field trial on 
integrated disease management of Phytophthora 
foot rot of black pepper, with various treatments or 
their interactions revealed a positive effect on 
significant reduction in disease intensity on treated 
vines. For the first time, in the present. 
investigation, though the observations on leaf 
infection, was recorded, collar infection, foliar 
yellowing and defoliation of the vines were found 
as crucial stages which obviously led to death of 
vines. The application of treatments twice in a year 
i.e., once in the month of June and second in August 
and third in October helped in checking the spread 
of the disease and may be due to reduction in 
inoculum level. The vines which received the 
treatment combination of systemic fungicide and 
bioagents along with plant product neem cake, i.e. 
Potassium phosphonate as spray and drench 
followed by bioagents 2: harzianum (MTCC- 
5179), and neem cake combated the disease 
significantly and brought down the incidence to a 
lowest level. This indicates there may be 
synergistic effect of treatment combination on 
subsiding of disease incidence. The present study 
also revealed that combination of bioagents 
application i-e., Consortium of bacteria @ 1 Ol cfidg 
(for growth, nematode and Phytophthora 
suppression -1ISR-6 & IISR 859) as spraying (@ 2 

I--) and drenching (@ 3 I--) and Trichoderma 
harzianum (MTCC 5 179) 50 g with one kg of neem 
cake as soil application around the root zone of the 
vine in the months of June, August and October 
significantly superior in reduction of the disease. 
The present investigation on integrated disease 
management is practical oriented and showed that 
the components of IDM as eco-friendly, 
economically feasible and compatible. Thus, the 
present findings identified application of 
Potassium phosphonate (0.3 %) as spraying and 
drenching with soil application of T. 
harzianum(MTCC-5 179), (50 g vine-') along with 
neem cake (1 kg vine->) as best treatment and it was 
followed by use of consortium of bacteria(I1SR-6 
and IISR 859) with Trichoderma harzianum 
(MTCC-5 179) (50 g vine-1) along with neem cake (1 
kg vine-I) for effective management of 
Phytophthora foot rot. It could be adopted easily 
by the farmers to protect the vines from the dreaded 
Phytophthora foot rot of black pepper (Table 8). 

PEPlCPl5.3 Trial on management of 
Phytophthora foot rot of black pepper in new 
plantation - 

(Chintapalle, Dapoli, Panniyuc Pampadumpara, 
Pechiparai, Mudigere, Sirsi) 

Varieties of black pepper exhibited significant 
difference to Phytophthora foot rot disease 
incidence and it was least in IISR Thevam (12.88 
%) variety, followed by IISR Shakti (14.66%). The 
disease incidence was maximum in Panniyur- 1 
(17.32%). Among the treatments for the 
management of the disease, vines recorded least 
disease incidence (10.36%) wherein the vines were 
sprayed (2 1-) and drenched (3 1-*) with consortium 
of bacteria ( for growth, nematode and 
Phytophthora suppression (IISR 6 and IISR 859) 
and soil application with Trichoderma harzianum 
(MTCC 5 179) @ 50 g per vine with one kg of neem 
cake to the root zone during pre monsoon ( June 
2010) and peak monsoon (Aug 20 10). This was 
followed by vines treated with potassium 
phosphonate (@ 0.3 per cent) as spraying and 
drenching with incorporation of Trichoderma 
harzianum (MTCC 5 179) @ 50 g per vine with one 
kg of neem cake to the root zone during pre 
monsoon ( June 20 10) and peak monsoon (August 
2010) also exhibited less disease incidence 
(1 1.48%). However, all the treatments were 
significantly effective in combating the disease. 
Maximum incidences (24.8 1 %) were observed in 
all the varieties of untreated check viz., IISR 
Thevam (17.77 %), IISR Shakti (23.33 %) and 



Panniyur- 1 (33.33%). Among the three varieties, 
IISR Thevam put forth good growth (0.49 m 
height) as compared to IISR Shakti (0.35 m height) 
and Panniyur -1 (0.21 m height). Black pepper 
vines treated with consortium of bacteria ( for 
growth, nematode and Phytophthora suppression 
(IISR-6 and IISR-859) and soil application with 
Trichoderma harzianum (MTCC-5 1 79) recorded 
maximum growth ( 0.51 m height) and it was 
significantly superior over other treatments. This 
was followed by vines treated with potassium 
phosphonate (@ 0.3 per cent) and incorporation of 
Trichoderma harzianum (MTCC- 5 179) also 
recorded more height (0.41 m height). However, 
unprotected vines exhibited least growth (0.20 m 
height) viz., IISR Thevam ( 0.28 m height), IISR 
Shakti (0.20 m height) and Panniyur -1 (0.13 m 
height). 

The experiment was started during 2008 at 
Chintapalle, Dapoli, Panniyur, Pampadumpara, 
Pechiparai, Mudigere and Sirsi. Since the 
establishment was poor replanting was taken up in 
most ofthe centres. 

PEPlCPl6 Pest Management Trial 
PEPlCP16.2 Management of Elythrina gall 
wasp, a popular standard of black pepper 
(Mudigere, Pampadumpara) 

A survey has been conducted to ascertain the 

severity of gall wasp infestation in Erythrina, a 
popular standard of black pepper in different 
panchayats of Idukki District by Pampadumpara 
centre. Three types of Erythrina has been identified 
to be used as standard of pepper vines. They are 
black thorned, white thorned and thornless. A scale 
has been developed to measure the infestation of 
the gall wasp. The infestation was found severe in 
black thorned ones followed by white thorned ones. 
Thornless Erythrina were found to be more 
resistant to infestation. Chakkupallam, Erattyar, 
Kanchiyar and Kattappana panchayats recorded 
maximum infestation mainly in black thorned ones. 
Mudigere centre conducted survey in the n 
blackpepper growing tracts of Malnad region and 
observed thet three major species of Erythrina viz., 
Erythrina indica, E. fusca and E. subumbrans were 
used as standards. The species Erythrina indica, are 
used as standards in Coorg and all the three 
species in parts of Hassan, Chickamaglur and in 
Shimoga Districts. The incidence of pest was 
recorded in two species, Erythrina indica, E. fusca 
in all the places and there was no incidence on 
Erythrina subumbrans and was almost fiee fiom 
gall wasp . Further, that species was screened 
against gall wasp intensively both under field and 
polyhouse conditions and there was no incidence 
recorded 
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CARDAMOM 
CAR/CI/l Genetic Resources 

C A R / C I / l . l  Germplasm col lect ion,  
characterization, evaluation and conservation 
(Mudigere, Pampadumpara) 

The germplasm of cardamom conserved at various 
AICRPS centres are given in Table 9. Evaluation 
of germplasm at Pampadumpara indicated that, the 
yield performance was good and the highest fresh 
yield of capsules (6300 g plant.) and dry yield (1400 
g plantl) of capsules was recorded in CRSP-84 
followed by CRSP-26 with 4400 g plant1 and 978 g 
plant! of fresh and dry yield, respectively. CRSP- 
61 recorded maximum 100 capsule volume (1 80 
cc) and weight (1 15 g) followed by CRSP- 30 (175 
cc and 100 g), suggesting higher boldness and liter 
weight of capsules. These two attributes 
determines the market price of cardamom. Dryage 
percentage of CRSP- 158 was found to be highest 
(23.2%) confirming its superiority in recovery 
percentage than all other accessions under study. 
CRSP-158 was also found to be tolerant to thrips. 
Thrips infestation was highest in CRSP-48 (52%) 
followed by CRSP-47 (45%). CRSP-44 was found 
to be susceptible to azhukal disease (40%). The 
capsule borer damage was recorded lowest for all 
the accessions. 

Table 9. Cardamom germplasm collections 3 
AICRPS centrei - 

Indigenous 
Centre 

Wild and 
Cultivated related sp. Total 

Mudigere 161 
Pampadumpara 162 
Total 323 

At Mudigere, cardamom accessions were replanted 
during 2010 and the observation will be recorded from 
third year onward 

CARICY2 Hybridization 

CARlCV2.1 Evaluation of OP progenies under 
intensive management 
(Mudigere) 

Thirty open pollinated progenies were evaluated 
for yield and yield attributing traits at Mudigere. 
Among the entries tested, entry 21C, recorded 
highest dry capsule yield (195 kg/ha) followed by 
23C, (190.2 kglha) and 22C, ( 189.6 kglha). 
Genotypes M-2 was found tallest (286 cm), 22C8 
recorded maximum number of bearing 
suckerslplant (12. 6) and 6C8 had longest panicle 
(52.3 cm). Number of capsuleslpanicle (49.0 ) was 
maximum in 4C8. 

CARlCIl2.2 Hybridization & selection in 
cardamom 
(Mudigere) 

A crossing block involving 5 elite clones of M- 1, 
M-2, HS-1, Njallani Gold and CL-726 was 
established at a closer spacing of 6 x 3' in order to 
generate all possible cross combinations through 
both random open pollination and hand pollination 
at Mudigere. Crossing programme will be taken up 
during2011. 

CARICY3 Coordinated Varietal Trial 

CAWCU3.5 CVT 2005-series V 
(Pampadumpara, Mudigere, Myladumpara) 

Yield attributing characters and incidence of pests 
were evaluated in seven promising cardamom 
accessions at Pampadumpara. Three varieties viz., 
CL-722 (64.59), MCC-309 (57.83) and MCC-73 
(57.73), registered more than 50 tillers per clump. 
Maximum 100 capsule volume was registered in 
Green gold (Njalani) (local check) (115 cc), 
followed by MHC-26 (113.33 cc), whereas 
maximum 100 capsule weight of 95g was recorded 
in PS -27 , MCC-246 and MHC-26. Highest fresh 
(3625.20 g plant1) and dry yield (8 16.13 g plantl) 
was recorded by PS-27sirniliar to the previous 
year's findings. Minimum thrips attack was found 
in PS-27, MCC-73, MCC-246 and Green gold 
(Njalla,) (Table 10). 
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"'"5 cardamom - - - - - -ions at Pampadurnpara I 

CL-722 259.7 64.5 39.0 91.6 110.0 14.3 432.7 97.9 23.6 3.4 1.6 1.4 
PS-27 250 47.6 55.0 95.0 105.0 14.0 3625.2 816.1 22.4 2.3 1.7 2.2 
MCC-246 233.2 49.5 66.6 95.0 111.6 16.8 2126.6 445.4 21.2 2.7 1.4 1.3 
MCC-309 208.4 57.8 55.6 86.6 106.6 12.8 1088.6 232.4 21.3 3.5 1.5 1.7 
MCC-73 261.3 57.7 32.0 83.3 103.3 12.8 1755.9 367.1 21.5 2.5 1.8 1.3 
MHC-26 254.3 47.7 76.6 95.0 113.3 17.1 1489.0 303.6 20.4 2.9 1.5 1.8 
(Green 
Gold 253 42.3 44.6 91.6 115.0 16.3 1653.4 351.9 21.1 2.6 1.3 1.4 
(Nj allani) 
Mean 245.7 52.4 52.8 91.1 109.2 14.9 1738.8 373.5 21.7 2.8 
CD 
(P=0.05) 28.5 10.9 24.8 17.8 NS NS 16.9 36.3 2.2 0.7 

The field trial was continued during 2010- 1 1 crop 
season and data on growth and yield attributes such 
as total tillers per clump, tiller height, leaves per 
tiller, bearing tillers per clump, panicles per clump, 
racemes per panicle, capsules per raceme and the 
second stabilized yield were recorded and analyzed 
statistically (Table I I)  at Myladumpara. 
Significant differences could be observed between 
the clones for all the characters except for the 
number of leaves per tiller. As in the previous 
years, performance of PS-27 and CL-722 with 

regard to yield was inferior when compared to other 
clones. The highest yield of 1260 kglha was 
recorded in MHC-26 followed by MCC-73 (1050 
kglha), MCC-246 (1 128 kglha) and MCC-309 (984 
kglha). 

A CVT -2005 comprising of eight clones from different 
research center was initiated in 2005-06 in RCBD with 3 
replications. Clone CL-722 was found superior for dry 
capsule yield (292.0 kglha) and significantly superior 
over checks (M-2 & M-1). Other entries which recorded 
high dry capsule yield were PS-27 (262.00 kglha). 

rable f 1. Performance of CVT 2005 cardamom at Myfadurnpara 

Clone Tilers1 Tiller Leaves cemesl Capsules1 Yield1 Estimated 
clump height tiller anicle raceme plant yield 



CARlCIl3.6 CVT 200712009 -series VI vegetative buds per clump except for vegetative 
(Mudigere,  Pampadumpara,  Sakleshpur, buds. 
Ambalavayal, Myladumpara) Observation on plant height and total number of 
The vegetative parameters were recorded at suckerslplant was recorded. Entry IC-34987 
Pampadumpara and it was observed that tiller (1 1.07) and CL-726 (1 1.47) recorded more number 
height, leaf length and leaf width was maximum in of suckers /plant than the checks M-2 (10.67 and 
CRSP-158, PV-2, CRSP- 19, and Green gold. GG (1O.lO)at Mudigere. The yield parameters will 
CRSP-19 recorded maximum tiller height followed be recorded from third year onwards. 
by PV-2. Leaf length and width of CRSP-19, 
CRSP- 14 was comparable with Green gold and PV- CAR/Cm Varietal Evaluation Trial VET) 
2. Number of tillers was maximum in CRSP-19 
which was on par with Green gold and PV-2. CARlCIl4.1 Initial Evaluation Trial - I 
MCC-346 recorded highest value for 100 capsule (Mudigere) 
volume and 100 capsule weight which was on Par IET-I was planted during 2009 at Mudigere and the 
with PV-2 and Green gold 12). Green gold observations on plant height and total number of 
(local check) and CRSP-158 yielded higher than suckers/plant were recorded. The entry 2-4-Dll other accessions (both in dry weight and fresh 
weight, length and width of CRSP-19, CRSP- 14 (23.50) recorded more number of suckerslplant 

was with Green gold and PV-2. Thrips followed by 12-7-Dl 1 and the yield traits will be 
attack was minimum in all exotic accessions. recoded from third year onward. 

Growth characters such as total tillers, tiller height, CAR/CI/4.2 Initial Evaluation Trial - 11 
number of leaves per tiller and number of (wigere) vegetative buds per clump were recorded and 
analyzed at Sakleshpur. All the entries were found This trial has been planted during 2009 at Mudigere 
to be on par with respect to preliminary data on and the observations on plant height and total 
growth characters. number of suckers /plant were recorded. The entry 

At Myladumpara significant difference was CL-720 (21.23) recorded more number of 
observed between the clones for total tillers, tiller suckers/~lant followed by HS-1 (16.89) and the 
height, number of leaves per tiller and number of yield traits will be recoded from third year onwards. 

Tahl~  17 Yield attr tino r h a r n r t ~  
U l I l ~ U U U l l 1 1 J u I  

P1 
rillersl Leaf ~ e a x  100 Capsule IUU cnpsule 

height clump length width weight (g) volume (cc) 
(cm) (No.) (cm) (cm) 

98.32 5.67 50.78 8.44 9.43 1 3.42 
87.00 3.34 41.22 6.22 1 .OO 1 .OO 

126.33 20.22 53.00 9.33 9.41 12.33 
98.55 3.22 44.00 7.50 1 .OO 1 .OO 

108.23 16.78 47.44 8.00 8.88 12.37 
11 8.90 15.00 52.00 8.22 8.22 11.53 

150.47 23.22 57.55 10.55 9.45 13.58 

214.20 10.67 59.67 10.78 9.96 13.50 
104.90 17.33 49.89 10.44 10.32 14.11 
92.43 9.67 41.44 7.83 9.18 12.35 

108.00 13.00 40.44 7.22 9.18 13.70 

144.97 19.11 59.11 11.39 9.97 13.73 
167.23 20.66 62.45 11.67 10.17 13.63 
124.58 13.68 50.69 9.05 8.17 11.25 
20.40 7.6 1 7.18 1.65 0.66 1.27 

-- 



CARlCMl5 Nutrient Management Trial 
CAR/CM/S.l Effect of different imig~tion 
schedule and fertilizers on yield of cardamom 
(Mudigere) 

An experiment was laid out at Mudigere centre to 
determine the response of cardamom to different 
levels of fertilizers and irrigation schedule during 
the year. 

CAIUCMl5.2 Effect of fertigation on yield of 
cardamom through drips 
(Mudigere, Pampadumpara) 

Application of irrigation 9Vclump/day along with 
100% recommended dose of fertilizer through 
drips recorded the highest capsule yield. (53.93 
kg/ha) this was on par with irrigation 9Vclurnplday 
with 75% recommended fertilizer dose (53.51 
kg/ha). The least capsule yield was obtained with 
conventional method of irrigation. The supporting 
yield parameters also had similar tendency as that 
of yield obtained. 

CAIUClWS.3 Organic farming in cardamom 
(Mudigere, Pampadumpara) 

There was a significant difference among the 
treatments at Mudigere. Application of organics 
with biofertilizers was superior over organic 
treatments. Maximum capsule yield (1 05.5 kg/ha) 
was obtained with the application of FYM 30 t/ha 
along with the biofertilizers. This was followed by 
application of coffee pulp compost along with bio- 
fertilizers. The lowest yield (65.42 kg/ha) was 
recorded in application of Jeevamrutha with and 
without bio fertilizers. The supporting yield 
parameters also had similar tendency as that of 
yield obtained 

CAR/CP/6 Pest and Disease Management 
Trial 

CARlCPl6.7 Evaluation of new insecticides1 
biopesticide in cardamom against thrips and 
shoot and capsule borer 
(Mudigere, Pampadumpara) 

Thrips and shoot and capsule borer are the 
important insect pest infesting cardamom. In order 
to effectively manage these pests, an experiment 
was initiated during 2010. At Pampadurnpara, 
spraying Quinalphos @ 2mV1 was found to be the 
most significant treatment for the management of 
both pests when compared to all other treatments. 

ICU 

L 

The infestation levels were limited to 5%, 12% and 
5% respectively in case of thnps, shoot and capsule 
borer. Acetamiprid @ 4gll was found to be the next 
effective treatment against thrips (6.3%) followed 
by Methomyl and Thiamethaxam. Poneem a neem 
based formulation was found to be equally 
effective in management of all these infestations 
significantly, and was found to be a better 
alternative for the management of shoot and 
capsule borer. 

The efficacy of five insecticides viz., 
Thiamethoxam (lg) Methomyl(l.5g) Acetamiprid 
(0.4), and Imidachloroprid (0.5ml) and Ponneem (4 
ml) were compared with Carbosulfan for the 
management of thrips and borers in cardamom 
plantation during 20 10- 1 1 at Mudigere. The 
damage of capsules by thrips and borers was low in 
all the treatments compared to untreated control. 
All the harvest indicated maximum damage with 
thrips compared to borers. Similar trend was 
noticed except in ponneem treatment, but ponneem 
treatment recorded significantly lower percent 
thrips and borer damage compare to control. 
Methomyl @ 1.5g was found effective for the 
control of thrips and capsule borer when compared 
to all the treatments including standard check. 

CAR/CP/6.5 Trial on management of panicle 
rot and clump rot diseases of cardamom in 
existing plantation 
(Pampadumpara) 

All the five treatments were found to be effective in 
reducing the disease incidence compared to control 
at Pampadumpara. (Table 13). Minimum tiller 
infection was recorded for the treatment T3 
(Trichoderma harzianum + consortium of bacteria 
@ 50 glvine). Next best treatments were the 
treatments T1 (T. harzianum @ 50 g/vine) and T2 
(Consortium of bacteria @ 50gIvine) and their 
effects were on par. The treatment T3 (T. 
harzianum + consortium of bacteria @ 50 g/vine) 
was found to be best treatment against panicle 
infection which was followed by the treatments T2, 
T1 and T5 (potassium phosphonate @0.3% spray 
and drench) and they were on par. The treatment T3 
(T. harzianum + consortium of bacteria @ 50 
glvine) was found to be best treatment against 
capsule infection which was followed by the 
treatment T2 (consortium of bacteria @ 50 g/vine). 
Maximum yield of (0.68 kg dried capsule/plant) 
was recorded in treatment T3 which was on par 
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with the treatment T2 (consortium of bacteria @ 50 
glvine i.e., 0.67 kg dried capsulelplant). This was 
followed by the treatment T1 (I: harzianum @ 50 
glvine) i.e., 0.63 kg dried capsulelplant). The yield 
of T l  (2: harzianum @ 50 glvine) was on par with 
that of treatments T5 (potassium phosphonate 
(0.3%) spray and drench) and T4 (COC 0.3% 
drench). 

CARlCPl6.6 Trial on management of panicle 
rot and clump rot diseases of cardamom in new 
plantation (Final Report) 
(Pampadumpara) 

In the experiment all the treatments were found to 
be effective in reducing the disease incidence as 
compared to control at Pampadumpara (Table 14). 
In PV-2 the best treatment for tiller infection was T3 
(I: harzianum + consortium of bacteria @ 50 
glplant) which was followed by T2 (consortium of 
bacteria @ 50 glplant). Next best treatments 
compared to control were T1 (I: harzianum @ 50 
glplant) and T4 (COC 0.2% drench) and their 
effects were on par. The treatment T3 (T. harzianum 
+ consortium of bacteria @ 50 glplant) was found 
to be superior in reducing the panicle and capsule 

infection and was followed by the treatment T2. 
Highest yield was recorded for treatment T3 (I: 
harzianum + consortium of bacteria @ 50 glplant 
i.e., 0.64 kglplant). This was followed by the 
treatments T2 (consortium of bacteria @ 50 glplant 
i.e., 0.60 kglplant) and T 1 and they were on par. In 
Green gold also same results were recorded. In this 
the best treatment against tiller infection, panicle 
infection and capsule infection are T3 (I: 
harzianum + consortium of bacteria @ 50 glplant) 
and this was followed by the treatment T2 
(consortium of bacteria @ 50 glplant) Yield for the 
treatments T3 (T.  harzianum + consortium of 
bacteria @ 50 glplant i.e., 0.67 kg /plant), T2 
(consortium of bacteria @ 50 glplant i.e., 0.66 
kglplant), T5 (potassiumphosphonate (0.3%) spray 
and drench i.e., 0.66 kg I plant) and T1 (1: 
harzianum @ 50 glvine ie., 0.64 kg I plant) were on 
par and the treatments T3 (T.  harzianum + 
consortium of bacteria @ 50 glplant), T2 
(consortium of bacteria @ 50 glplant) and T5 
(potassium phosphonate (0.3%) spray and drench) 
were significantly different from treatment T4 
(COC 0.2% drench). All the five treatments were 
significantly superior to control in terms of yield. 



Table 14. Effect of bio control agents and chemicals on the incidence of panicle and clump rot of 
ardamom in new plantation at Pampadumpara (Pooled analysis of 2006-07,2007-08 and 20 10-20 1 1) 

- - 7 

PV 2 Green Gold 
, 2. 

~reatineni- . Tiller Panicle Capsule Dry yield ~ i l ler '  . Panicle Capsule Dry yield 

. . . . -infection infection infection (kglplant) infection ' " +infection infection (kglplant) 
T 1-  richo ode ha ., - - * 2 * - - d . < "  

= I  - - I* , :, - C' ~-* 

4.95 - 5.75 - 
c ,  ' "-: 

harzianum 5.37 4.25 5.14 466 $ *, 
(50 glplant) (12.87) (13.43) (11.92) 0.58 (13.14) (13.89) (12.52) :*;! %6.0+ ,, 

, - 
T 2 -Consortium .,,% + .' 2% - 

:-:,A, - 
of bacteria 3.76 4.135 3.37 3.75 4.7 3.07 ..- -+; 
(50 g/plant) (11.24) (1 1.78) (10.63) 0.60 (11.19) (12.57) (10.14). 0.66 ,-d 

T 3 -Trichoderma 
harzianum + 
Consortium of 1.57 2.41 
bacteria (7.27) (9.03) 
(50 glplant) 
T 4- COC 0.2 % 5.14 6.16 
drench '.(13.09) ( 14.38 ) 
T 5 -Potassium 
phosphonate (0.3%) 6.27 6.35 
spray and drench (14.54 ) (14.61) 
T 6 -Control 14.21 14.55 

(22.17) (22.44) 

CD(O.05) 0.248 0.245 
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LCAJCI Genetic Resources 

LARGE CARDAMOM LCNCI Germplasm of large cardamom 
(Gangtok) 

1 
Survey was made at Sukhia Pokhri and Rang Bhang 
area of Darjeeling, Dentam and Hee-Gaon area of 
West Sikkim, Ravangla and Namchi area of South 
Sikkim, Dzongu area of North Sikkim and Assam 
Lingzey, Pakyong area of East Sikkim for 
collection of germplasm. Six planting units of nine 
germplasm viz. SCC-2 18 (Hario Ramsey), SCC- 
2 19 (Rato Varlangey), SCC-220 (Ramsey), SCC- 
22 1 (Varlangey), SCC-222 (Asarey), SCC-223 
(Ramsey), SCC-224 (Chivesey), SCC-225 (Allied 
Genera), SCC-226 (Hario Varlangey) were 
col lected and planted a t  Kabi farm.  
Characterizations of the collected germplasm were 
made as per descriptor. IC numbers for 48 
accessions of large cardamom was obtained from 
NBPGR, New Delhi. 

LCAICP Evolving disease and pest tolerant 
lines in large cardamom 
(Gangto k) 

The disease escapes plants of large cardamom were 
maintained in the research farm at Kabi. 

LCNCP Integrated pest and disease 
management in large cardamom 
(Gangto k) 

I The trial in large cardamom was maintained at 
Singhik and data was recorded. Gap filling was 
done wherever required. 



GINGER 

Genetic Resources 

GIN/CI/1.1 G e r m p l a s m  c o l l e c t i o n ,  
characterization, evaluation and conservation 
(Dholi, Kumarganj, Pottangi, Pundibari, Raigarh, 
Solan) 

Germplasm of ginger is maintained in Dholi, 
Kumarganj, Pottangi, Pundibari, Raigarh, Solan 
centres of AICRPS (Table 15). Out of forty seven 
germplasm collected at Dholi, only fourteen 
accessions namely, RG-43, RG-18, RG-28, RG-2 1, 
RG-29, RG-34, RG-20, RG-5, RG-2, RG-1, RG- 
33, RG-4, RG-26, and RG-35 gave maximum yield 
(12.30 kg to 8 kgl7.2 ml) as compared to check 
variety Nadia (7.90 kg17.2 mz). Among the 
promising accessions, RG-43 gave maximum yield 
(12.30 kgl7.2 m2) followed by RG-18 i.e., (12.00 
kd7.2 ma). 

recorded maximum plant height (1 11.27 cm) 
followed by GCP-33 (109.30 cm), whereas GCP- 
30 recorded the lowest plant height (37.50 cm). 
Maximum number of tillers was recorded in GCP- 
14 (59.33) followed by GCP-55 (52.67) and GCP- 
48 (52.00) whereas GCP-44 (5.67) recorded lowest 
numbers of tillers. Maximum disease incidence 
was recorded in the germplasm GCP-46 (90.00%) 
whereas lowest disease incidence was recorded in 
GCP-01, GCP-08 and GCP-5 1 (0.00%). Highest 
rhizome yieldplant was recorded in GCP-32 
(974.33 g) followed by GCP-14 (734.67 g), GCP- 
33 (680.00 g), GCP-54 (563.33 g) and GCP-1 
(556.33 g). Lowest rhizome yieldplant was 
recorded in GCP-16 (99.00 g). 

Two hundred and thirty one collections were 
evaluated under field conditions for rhizome yield 

V 

Out of 6 1 germplasm evaluated at Kumarganj , NDG-55 and other horticultural traits at Solan. The yield of 

produced 343.6 kgha fresh rhizomes of ginger followed thirty promising lines varied from 170.21 glplant 
bvNDG-28 (141.1 kdhal. (Panesh Local) to 282.35 glplant (SG-26/04), - ,  

whereas, the yield range of germplasm varied from 
Fifty six germplasm of ginger were 11.66 glplant to 282.35 glplant. Yield of five lines - 2010 at Pundibari centre. GCP-49 vir., SG-26/04 (282.35 glplant), SG-40104 (268.64 

rable 15. Ginger germplasm collection of AICRPS glplant), SG-8/04 (246.3 1 'g/plant), SG- 1029 

:entres (244.35 glplant) and SG-823 (228.0 1 glplant) 
excelled the check Himgiri which yielded 223.04 

Centr glplant. Collection PLS-4 produced tallest tillers 
Dholi 47 - 47 (87.25 cm) followed by SG- 15/04 (86.67 cm) and 
Kumarganj 6 1 - 61 SG-1029 (86.24 cm). Rhizome length was 
Pottangi 174 3 

56 
177 maximum in SG-26/04 (20.22 cm) and breadth in 

Pundibari - 
44 

56 SG-1029 (10.25 cm). The disease incidence varied 
Raigarh 

23 1 
44 from 2.50- 19.00% in different lines with minimum 

Solan 
Total 613 3 

23 incidence of 2.50% in Himgiri. 616 



GINlCIf2.3 CVT 2006 - Series VII 
(Palodibari, Solan, K u q m j )  

k 

5 Q n .- 
0) WJ 2 Y 

E 5 5 %  g h 4 z E  .5 2 
g 

,eg 5 s  6.3 
2. CII a a $  -. 

% n = n  
C) 3 3  € 5  € 2  S 3 6  $ 2  433 2 q  .,a w a n  

8 E 3  2 % 4.5 S . 5  a*% A- S a S O L  * T  

IG- 1 75.24 27.67 24.56 21.63 2.08 1.87 7.17 16.67 14.45 16.21 
IG-3 77.01 32.22 23.44 20.80 2.04 2.05 5.17 40.00 10.42 
SG-827 85.14 38.45 19.67 20.80 2.59 2.09 5.33 45.00 10.75 
IG-2 71.20 26.11 20.00 19.43 2.12 1.86 9.03 6.67 18.21 46.35 
PGS-8 55.14 14.11 19.67 21.41 1.91 2.01 10.07 16.67 20.31 63.21 
V2E5-2 61.39 19.45 20.22 18.66 2.13 2.10 1.53 45.83 3.08 
GCP-5 86.35 18.67 18.89 19.62 2.04 1.99 8.07 22.50 16.26 30.79 
GCP-31 81.64 25.89 27.33 20.18 2.61 2.23 9.10 28.33 18.35 47.49 
NDG- 1 68.23 75.22 26.33 18.33 1.46 1.69 5.23 23.33 10.55 
NDG-5 68.21 28.78 31.00 19.95 2.19 1.75 4.50 53.33 9.07 
ACC-578 73.90 19.78 26.56 20.78 2.30 1.83 6.77 39.17 13.64 9.72 
Suprabha 
(check) 54.62 22.00 15.33 17.28 1.88 1.91 6.17 38.33 12.43 

Varada 
(check) 83.19 30.89 20.78 25.88 2.54 1.86 11.55 25.00 23.28 
SEm(h) 6.57 7.20 3.07 2.95 0.27 0.15 0.54 8.97 1.08 
CD 
(PzO.05) 13.57 14.86 6.34 6.10 0.55 0.32 1.11 18.52 2.24 - - - I 

Amongst sixteen entries evaluated at Pundibari, the 
values of growth and yield parameters of thirteen 
entries namely, (IG- 1, IG-3, SG-827, IG-2, PGS-8, 
V2E5-2, GCP-5, GCP-3 1, NDG- 1, NDG-5, ACC- 
578, Suprabha and Varada) were recorded. 
Analysis of data showed that the genotype GCP-5 
exhibited the highest plant height (86.35 cm) 
followed by SG-827 (85.14 cm). Suprabha (check) 
was the shortest in plant height (54.62 cm). Highest 
number of tillers/rhizome was recorded by NDG- 1 
(75.22) where as lowest was shown by PGS-8 
(14.1 1). Varada (check) showed the highest yield 
per plot (1 1.55 kg) followed by PGS-8 (10.07 kg) 
and V2E5-2 recorded the lowest (1.53 kg). NDG-5 
(53.33%) had the highest disease infestation 
whereas lowest PDI was recorded by IG-2 (6.67%) 

lowest yield was recorded by V2E5-2 (3.08 tonha) 
(Table 16). 

At Solan, local entry SG-707 exhibited maximum 
rhizome yield of 179.99 glplant followed by 
another local entry SG-827 (164.23 glplant). These 
entries also recorded maximum rhizome length, 
breadth, leaves per tiller and tillers per plant. 
However, maximum tiller length was observed in 
NDG-2 (8 1.33 cm) and IG-2 (8 1.40 cm). Minimum 
yield of 54.22 glplant was recorded in IG-3 
followed by IG-I (55.98 glplant). The dry matter 
content and essential oil was maximum (21.50% 
and 2.00%) in SG-707 with 5% oleoresin and crude 
fiber. The disease incidence varied from 4.50- 
20.00% with minimum incidence in Varada. 

followed by IG-1 (16.67%). Highest projected Maximum .fresh rhizome yield of 146.1 q/ha was 
yield was recorded by Varada (check) (23.28 recorded inV,E,-2 followed by 139.44 q/ha in 
tonlha) followed by PGS-8 (20.3 1 tonha). The NDG-5 (Table 17) at Kurnarganj. 
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GINlCV3.2. Initial evaluation trial on ginger 
(Raigarh, Solan) ,. YA-. . 

Data presented in Table 18 revealed that nine 
genotypes including local check variety Nadia 
were tested under initial evaluation trial at Raigarh. 46.46 
All the entries were found non-significant 43.50 
regarding height of the plant and number of leaves. 48.60 
Genotypes RG-24, RG-30 and RG-32 were found 146.10 
to have significantly higher number of tillers per 49.00 
plant as compared to local check variety Nadia. All 46.00 
the entries recorded significantly higher yield as 139.44 
compared to check variety Nadia. Among the 5.45 
entries RG-32 gave the maximum number of 16.53 
branches per plant (1 5.80) and maximum yield per 2.26 
plot (4.38 kg/3m2) or yield per hectare (1 3.1 5 t/ha) 
followed by RG-24 (4.00 kg/3m2 or 12.07 t/ha). 

Table 18. Response of genotype under IET on ginger at Raigarh 

Height Number Number Number of 
Genotype of plant of tillers/ of leaves/ days to 

(cm) plant tiller maturity 

Yield per 
plot 

(kg/3m2) 

Yield 
(tlha) 

Increase in 
yield over 
check var. 

RG-7 42.60 12.20 16.53 
RG-9 42.53 11.47 18.00 
RG- 1 3 44.26 13.53 18.53 
RG-14 37.33 11.60 17.40 
RG-24 43.26 15.26 16.73 
RG-30 44.20 14.73 18.86 
RG-32 46.13 15.80 18.40 
RG-3 8 45.06 12.93 18.13 
Nadia check 39.20 9.27 17.80 
SEM (*) 1.21 1.22 
CD (P4.05) 3.65 NS 
CV (%) 13.42 16.26 11.94 

At Solan, the average yield per plant varied from Chintapalli, Dapoli, Dholi, Kanke, Kalyani, 
59.06 glplant to 223.04 glplant. Local checkvariety Mizoram, Navsari, Pantnagaq Pasighat, Pottangi, 
Himgiri recorded maximum yield per plant and Pundibari, Raigarh & Solan) 
minimum disease incidence (2.50%). None of the At Chintapalle, only six varieties were recived 
genotypes recorded dry matter content and different centers. Narsipatnam was used as local 
essential oil more than the check Himgiri which check. Growth and yield pmmeters of seven 
exhibited 19.20% and 2.00% dry matter content varieties were recorded. Due to continuous rain fall 
and The crude fibre very poor plant stand was recorded in all varieties. 
ranged from 3.03% to 5.80%. Maximum plant height was recorded in 
GINlC113.3 Ge n o t y p e x Environment ~ a r s i ~ a t n a m '  (5 1 .O cm) followed by Varada 
interaction on quality of ginger (49.0cm). Himagiri produced maximum tillers 
(Appangala, Ambalavayal, Barapani, Calicut, (9.1) followed by Narsipatnam (8.6).Variety 



L 

Varada was recorded as highest yield (1 0.79 t/ha) of 
fresh rhizomes followed by variety Narsipatnam 
(9.77 tlha) and the lowest yield was recorded in 
Suprabha (3.99 tlha). All the genotypes were 
affected by soR rot and the disease incidence was 
observed from the month ofAugust onwards. 

Plant height, leaf length and leaf width were found 
to be non significant between varieties at 
Appangala whereas number of tillers and fresh 
yield (kghed) was significant between varieties. 
Suprabha recorded higher yield followed by 
Himagiri. Dry recovery, oil content and oleoresin 
per cent was found to be non significant. Dry 
recovery was higher in Himagiri, Mahima and 
Rejitha and least in Rio-de-gereio. Oil content 
ranged from 0.89 to 1.22% with a mean of 1.08 per 
cent. Oleoresin content ranged from 2.87 to 3.6 per 
cent with a mean of 3.07 per cent. Essential oil and 
oleoresin contents in these ranged from 0.9-1.2% 
and 2.8-3.6% respectively. The composition of 11 
chief components representing 80-85% of essential 
oil was evaluated. Among the genotypes, not much 
change in composition of essential oil was 
observed. However, the contents of gingiberene 
and farnesene showed variations between 28.6- 
37.7% and 5.5-19.9% respectively; and 
bisabolenewas present in the oils of three 

genotypes. Pungent compounds in the ginger 
varieties were analysed by HPLC. The pungent 
compounds namely, 6-gingerol, 8-ginger01 and 1 0- 
ginger01 ranged from 1 .O- 1.4%, 0.09-0.29% and 
0.01-0.3% respectively, contributing 1.3-1.7% of 
total gingerols. 10-Shogaol was not present in 
detectable levels, where as 6-shogaol and 8- 
shogaol were in the range 0.18-0.24% and 0.002- 
0.45% respectively. Suravi was superior among the 
varieties, with respect to quality traits, namely, 
essential oil and oleoresin contents, pungent 
compounds, and essential oil profile. 

Total of ten ginger genotypes obtained from 
different centres were evaluated during 20 10- 1 1 at 
Barapani, Meghalaya. Among the genotypes 
evaluated, highest plant height was found in 
Suparbha (54.39 cm) followed by Varada (53.27 
cm) with lowest crude fibre content (3.30%). Khasi 
Local showed comparable crude fibre content 
(3.40%). Highest dry recovery was recorded in 
V,S,-8 (23.51%) while lowest was recorded in 
Varada(17.71%)(Table 19). 

Maximum plant height was recorded in 
Narsipatnam (5 1.0 cm) followed by Varada (49.0 
cm). Himagiri produced maximum tillers (9.1) 
followed by Narsipatnam (8.6) at Chintapalli. 
Variety Varada was recorded as highest yielder 

quality p m u n d e r  G x E interaction in ginger at Barapani 
. .  . 

' 

5 ,g w J ) *  
.r( g ,. " 

i4 4 
E n  ( C l n  ( C l h  " g  a g  a g  
P l v  i 4 v  i 4 v  

Suprabha 54.39 19.90 2.58 7.33 6.33 62.42 255 5.10 14.45 20.76 4.68 
Mahima 51.00 19.87 2.87 
Himgiri 50.20 17.77 2.80 
Varada 53.27 20.00 2.58 6.82 5.17 57.59 225 4.50 12.75 17.71 3.30 
V3S1-8 49.85 13.25 2.85 6.98 3.5 45.00 228 4.56 12.92 23.51 4.90 
Rejatha 44.0 17.0 2.75 5.33 6.5 49.00 
Surachi 46.3 19.5 2.50 6.03 4.0 34.00 50 1.00 2.83 20.96 4.00: 
Suravi 53.0 25.0 2.70 5.67 10.0 82.00 210 4.20 11.90 21.71 5.77 
Nadia 50.17 17.43 2.24 5.66 5.38 56.17 230 4.60 13.03 20.84 3.63 
Khasi 
Local . * 35.33 11.67 2.34 4.38 4.67 38.25 105 2.10 5.95 22.02 3.40 
S E ~  - s-' 3.26 1.37 0.11 0.35 0.65 5.53 15.78 0.30 0.38 

p, - - CD 
(P=0.05) '7 "" 

-*2 2 
4.11 0.32 1.06 1.96 16.28 47.31 0.88 1.15 



(10.79 tha) of fresh rhizomes followed by variety number of tillers were observed in Surabhi (17.87 
Narsipatnam (9.77 tha) and lowest yield was no.). Followed by Burdaman (17.15 no.). Highest 
recorded in Suprabha (3.99 tha). All the genotypes rhizome yield of ginger per plot was in Suprabha 
were affected by soft rot and the disease incidence (6.503 kg) followed by Mahima (5.484 kg). The 
was observed from the month ofAugust onwards. highest yield per ha. was in Suprabha (2 1.67 

At Kanke, Varada recorded maximum average tonneslha) followed by Mahima (1 8.27 tonneslha). 
Rest is medium and poor yielder. In dry recovery, 

height 54'33 cm by Mahima 46'66 Surachi gave highest recovery (20.90%) followed cm. Burdaman showed maximum leaf length 
18.33 cm followed by V3S1-8-18.00 cm and by Varada (2 1.43%). 

maximum leaf width was in Suprabha 2.63 cm 
followed by Surabhi 2.50 cm. Suprabha showed 
maximum tillers 17.00 no. followed by Surabhi 
14.66 no. As far as yield is concerned; the entry 
Surachi recorded the highest yield 5.300 kg per plot 
followed by Mahima 4.466 kg. Highest yield per ha 
was observed in Surachi (17.69 tka) followed by 
Mahima 14.88 tha. Rests are medium and poor 
yielder. In dry recovery, highest dry recovery of 
ginger rhizome was in Surachi (20.80%) followed 
by V3S 1 -8(2 1.20%). Pooled data of both the years 
(2009- 10 and 20 1 1 - 12) revealed that highest plant 
height was observed in Mahima (48.83 cm) which 
was closely followed by Varada (44.05 cm). 
Maximum leaf, length was observed in Mahima 
(1 8.40 cm) followed by Burdaman (1 8.33 cm) and 
highest leaf breadth was observed in V3S1-8 (2.45 
cm) followed by Rejatha (2.43 cm). Maximum 

Ten ginger genotypes including two local cv. were 
evaluated for the second year at Kalyani. Among 
the ten ginger genotypes evaluated, the average 
yield of rhizome per plot was highest (5.682 kg) in 
Suprabha followed by Varada (4.616 kg) and 
Gorubathan (4.309 kg), while minimum yield was 
in Himagiri (0.580 kg). Mahima also produced only 
0.828 kg rhizome per plot. 

The growth parameters, namely plant height, 
number of tillers, leaf length, leaf width, stem 
thickness and leaf area were taken after 120 days of 
planting at Mizoram. Top 5-7. leaves were chosen 
to measure the leaf length, leaf width and leaf area. 
Leaf area was highest for Himgiri which is at par 
with Nadia. However, plant height was maximum 
for Nadia followed by Himgiri and Nisapui. 
Maximum yield was recorded in Nadia followed by 
Himgiri andNisapui (Local) (Table 20). 

,,UUUU~L, a id  yield traits of different ginger varieties at Mizora 

Himgiri 45.9* 
Mahima 37.3 
Nadia 46.5* 
Rejatha 35.6 
Surabhi 34.3 
Suprabha 34.1 
Varda 38.4 
Nisapui 
(Local) 41.8" 5.2 
Mean 39.2 8.7 
SEm 2.8 0.9 
CD 
(P=0.05%) 8.4 2.9 
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Mahima 56.39 14.40 23.00 2.53 0.22 8.90 29.67 22.50 3.30 4.35 4.20 
Rejatha 53.21 10.33 21.27 2.38 0.17 6.66 22.20 20.47 3.93 4.45 4.70 

~Varada 56.01 12.07 23.71 2.66 0.18 7.29 24.30 19.77 3.63 7.00 5.30 
1 Himgiri 50.29 11.67 20.42 2.68 0.15 5.95 19.84 19.07 5.93 4.23 5.05 

I Surabhi 50.65 15.67 21.68 2.61 0.27 10.80 36.00 22.93 4.07 9.40 5.90 
Suruchi 48.00 11.33 19.76 2.58 0.20 7.99 26.62 23.10 3.73 10.63 6.00 
Suprabha 47.99 16.40 21.27 2.23 0.26 10.25 34.15 20.43 4.43 8.77 5.70 
V3S1-8 47.36 11.13 20.50 2.30 0.17 6.97 23.24 21.80 3.40 10.60 5.05 
Nadia 59.16 15.07 22.33 2.67 0.26 10.34 34.47 22.10 7.47 5.12 5.20 
GM 52.12 0.00 21.55 2.51 0.21 8.35 27.83 21.35 4.43 7.17 1.74 
CDat5% 3.68 2.21 NS 0.24 0.06 2.45 8.16 1.24 0.36 0.59 0.14 
CV % 4.08 9.75 6.56 5.57 16.93 16.93 16.93 3.36 4.73 4.75 4.75 

I SEm* 
1.23 0.74 NS 0.08 0.02 0.82 2.72 0.41 0.12 0.20 C nc 

Growth, yield and quality parameters were studied 
among the nine varieties of ginger during 20 10- 1 1 
at Pasighat, Arunachal Pradesh. The mean values of 
growth and yield pamameters showed that variety 
Nadia recorded maximum plant height (59.16 cm); 
Suprabha produced maximum number of tillers 
(1 6.40); Varada had maximum leaf area (23.7 1 cm x 
2.66cm) while variety Surabhi was recorded as 
highest yielder (10.80 kg/3m and 36.00 tlha) of 
fresh rhizome followed by variety Nadia (10.34 3 

clump weight (105.78 gm). Highest rhizome yield 
per plot was recorded by GCP-5 (6.02 Kg) 
followed by Surabhi (4.86 kg) and the lowest value 
was recorded by Suprabha (1.30 Kg). In respect of 
projected yield GCP-5 showed the highest value 
(12.14 tha) followed by Surabhi (9.80 tlha) and 
lowest projected yield was recorded in Suprabha 
(2.62 tlha). In respect of disease incidence IISR 
Varada (56.00%) recorded the highest value 
whereas GCP-5 (1 6.83%) recorded the lowest. 

mand 34.47 tha) and lowest yield was recorded in 
variety Himgiri (5.95 kgl3m~ and 19.84 tha). The 
mean values on quality parameters revealed that 
variety Suruchi had maximum dry recovery 
(23.10%) with maximum oleoresins (10.63%) and 
essential oil (6.00%) content while variety Nadia 
gave highest crude fibre (7.47%) content (Table 
2 1). 

Analysis of data from Pundibari showed that the 
genotype GCP-5 (86.30 cm) achieved highest plant 
height followed by IISR-Rejatha (79.87 cm) at 
Pundibari. IISR Mahima was the shortest in height 
(33.07 cm). Highest tiller number was recorded by 
the genotype Surabhi (34.60) where as lowest by 
IISR Mahima (8.39). IISR Mahima showed the 
highest clump weight (275.05 g) followed by GCP- 
5 (224.04 g) and Suprabha recorded the lowest 

Yield per plant varied from 59.48 glplant to 223.04 
glplant at Solan. Cultivar Himgiri recorded 
maximum yield followed by Local check SG-827 
(164.23 glplant). Disease incidence was also 
minimum (2.50%) in Himgiri, however, 
superiorlcomparable quality attributes viz. dry 
matter content, essential oil, oleoresin and crude 
fiber were exhibited by Varada andV3S1-8. 

GINlCI14 Quality Evaluation Trial 
GINlCIl4.1 Evaluation of germplasm for 
quality 
(Solan) 

Twelve entries of CVT-2006 Series VI, 15 entries 
of IET-2006 and 10 entries of G X E interaction 
experiment and 30 best performing collections 
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were also analyzed for different quality attributes 
viz., dry matter (%), essential oil (%), oleoresin (%) 
and crude fibre (%) at Solan. The dry matter 
contents and crude fibre % ranged between 15.60% 
(SG- 1046)- 1 9.20% (Himgiri) and 4.10% (SG-929) 
- 5.50% (SG-26/04), respectively. Essential oil and 
oleoresin contents varied from 1.05% (SG-865) to 
2.00% (Himgiri, SG-40104, SG-26/04) and 4.02% 
(SG-1032) to 6.50% (SG-26/04), respectively. Out 
of these 30 collections, SG-26/04 and SG-40104 
were found superior/comparable for dry matter, 
essential oil, oleoresin and crude fibre contents 

GINICMB Nutrient Management Trial 

GINlCMl5.2 Organic farming in ginger - 
2006 
(Solan, Pundibari, Pottangi, Dholi, Raigarh, 
Kuma~anj) 

At Dholi, three treatments i.e., fully organic (Ti- 
best organic nutrients combination (FYM, 
pongamia oil cake, sterameal, rock phosphate, 
neem oil cake, wood ASH) + Azospirillum, P- 
solublizers, Pseudomonas j7uorescens and 
Trichoderma as seed treatment and soil application 
(50g/3m1) with spray of BM (0.5%) and neem oil 
(0.5%) at 21 days interval from July-October for 
controlling disease and insect-pest), integrated 
nutrient management organic and inorganic (T2- 20 
t/ha FYM+1/2 NPK + solubilising bacteria, P 
fluorescens and Trichoderma as seed treatment and 
soil application (50 g/3m2) with spray or drenching 
with Mancozeb pithane M-45) and Malathion 
(0.1%) at 21 days interval from July-October for 
controlling disease and insect-pest) and fully 
inorganic (T3 - recommended dose of N,P,K 
(80:50:80 kglha) drenchinglspray with Mancozeb 
(Dithane M-45) and Malathion (0.1 %) at 2 1 days 
interval from July-October for controlling diseases 
and insect-pest) were tested for obtaining higher 
yield. Among the treatments, fully organic (TI) and 
integrated nutrient management (T2) exhibited 
significantly better performance regarding height 
of the plant, number of tillers per plant, number of 
leaves per tiller, length of leaves, width of leaves, 
area of leaves, yield per plant, yield per plot and 
yield per hectare as compared to fully inorganic. 
nutrient management. However, fully organic (TI) 
as seed treatment and soil application showed 
better performance regarding height of the plant 
(42.28 cm), number of tillers per plant (20.14), 
number of leaves per tiller (22.45), length of leaves 

(1 5.85 cm) width of leaves (2.34 cm), area of leaves 
(37.18 cma), yield of rhizome per plant (0.10 kg), 
yield per plot (4.11 kg/3m~) and yield per hectare 
(12.34 t/ha) followed by integrated nutrient 
management. 

Application of organic nutrients on ginger (Ti) 
produced highest clump weight of 387.51 g and 
highest yield of 6.26 kg per plot at Pundibari. This 
treatment also produced highest oleoresin (3.65%). 
This treatment was followed by inorganic 
application on ginger (T3) which produced clump 
weight of 225.11 g and yield of 4.86 kg per plot. 

Maximum yield was obtained at Raigarh in 
integrated nutrient (organic + inorganic) which 
gave an yield 12.46 tha. 

At Kumarganj, application of 50% recommended 
dose of fertilizer (60:40:40 kg NPK kglha) + 50% 
FYM (10 t/ha) + Azosporillum (5 kgka) + seed 
treatment and soil application of Pseudomonas 
flourscens + Trichoderma (50 g/ m ) gave 
maximum fresh rhizome yield of 62.37 qha  of 
fresh ginger rhizomes followed by yield of 44.52 
qka  in application of 100% FYM (20 tha) + seed 
treatment and soif application of I? flourscens + 
Trichoderma 50 g/mz during 20 1 0- 1 1. Four years 
pooled data showed similar pattern showing 
maximum yield 49.45 qha  by application of 50% 
recommended dose of fertilizer (60:40:40 kg NPK 
kglha) + 50% FYM (10 t/ha) + Azosporillum (5 
kgka) + seed treatment and soil application of I? 
flourscens + Trichoderma (50 g/ml (Table 22). 

GINlCMl5.3 Nutrient supplementation though 
organic manures for growth and yield of ginger 
(Dholi, Kumarganj) 

Among the treatments evaluated at Dholi, only 
integrated nutrient management or INM (T7) (30 
tlha FYM, N:P:K::80:50:80 kglha) gave 
significantly better performance regarding height 
of the plant, number of tillers per plant, yield per 
plot and projected yield (t/ha) as compared to 
absolute control (T8) and other treatments. h o n g  
the treatments, integrated nutrients management or 
INM (T7) (FYM-30 t/ha, N:P:K::80:50:80 kgka) 
gave the maximum plant height (48.73 cm), 
number of tillers per plant (30.93), yield per plot 
(4.33 kg/3mz) or projected yield (1 3.00 t/ha) and 
increased the yield by 48.57 percent over absolute 
control (Ts) followed by FYM (100%) - 20 t/ha 
(TI) (Table 23). 



AICRPS Annual Report 201 0-1 1 
-- 

I- 

C 

Table 22. Effect of fertilizers, FYM and bioagents on the yield of ginger at Kumarganj (Pooled 
analysis 2006-07 to 20 10- 1 1) .3 

Yield qlha 
Treatment 2006-07 2007-08 2008-09 2010-11 Mean 

T 1 = 100 % Recommended dose of fertilizer 3.60 32.3 2 L - 

T2= 100 % Recommended dose of fertilizer + FYM 
(20 tha) + seed treatment and soil application of 
Pseudomonas Jlourescens and Trichoderma (50 g/m2) 0 54.1 ,5.23 44.52 3,.,, 
T3= 50 % recommended dose of fertilizer + FYM 
(1 0 tiha) + Azospirillum (5 kg/ha) + seed treatment and 
soil application of PJlourescens and Trichoderma 
(50 g/m2) 4.70 68.6 62.14 52.37 49.45 
T4= 100 % FYM (20 t /ha + Azospirillum (5 kg/ha) + 
seed treatment and soil application of PJlourescen: 
and Trichoderma (50 glm) 4.20 47.1 2Q "a 37.49 31.7 

W e  23. Effect of nutrient supplementation ttlluugn organic manure or1 g i o w ~  wu Y~CLCL VI 

ginger at D o l i  

Height 
A of the pla~ 

T t 37.86 
Tz 2 00 
T3 37.46 
T4 37.06 
Ts 39.46 
T6 38.26 
T7 48.73 
Ts 32.26 
SEM (h) 2.76 
CD(P=0.05) ' - a r ?  8.38 
CV ("A) %-.w$!&l 2.42 

k$i&&v ?.*, 

- 

of No. of Yield per Yield Increase in yield 
nuers leaves plot (tlha] over control 

per plan per tiller (Kg/3m2) (tjha) (%I 

T1= Vermicompost (100%) @ 20t/ha; T2= Vermicompost (100%) @ 5tIha; T3=FYM (50%) + Vermicompost (50%); T4= 
FYM (25%) + Vermicompost (75 %); T5= FYM (75%) + Vermicompost (25%); T6= Recommended dose of fertilizer 
(chemical); T7= Recommended INM package of center; TS=Absolute control (no fertilizer or manure) 

At Kumarganj, the recommended dose of fertilizer (Solan, Dholi) 
gave the maximum fresh rhizome yield of 134. 44 
tlha followed by recommended INM package of The incidence of rhizome rot ranged between 15- 

practices (1 22.2 1 t/ha). 45% in different ginger growing areas of the 
Himachal Pradesh. Bacterial wilt was found more 

GIN/CP/6 Disease Management Trial predominating than soft rot of ginger. Rhizome rot 
GINlCPl6.1 Disease surveillance and etiology influenced germination and yield to a greater extent 
of rhizome rot in ginger during this year. 
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Diseased rhizome of ginger collected from Metalaxyl, Mancozeb 72% W.P (1.25 gll) recorded 
Samastipur and Muzaffarpur districts of state were a germination count of 35.75 clumps out of 40 
found to be associated with bacterial wilt disease rhizomes planted, followed by rhizome treatment 
caused by Ralstonia solanacearum. Bacterial wilt with rhizobacterial antagonist (34.50%). Rhizome 
incidence of ginger ranged from 40-60% with mean treatment by Metalaxyl, Mancozeb 72% WP 
disease incidence of 50%. (1.25gll) recorded lowest soft rot incidence 

(13.75%) followed by rhizome treatment by G1N1CP16*6 Management Of 'Oft rot Of ginger 
rhizobacterial antagonist (19.37%). Highest yield (biofumigation using mustard) 
was recorded in case of rhizome treatment by 

(Dholi, Solan, Chinta~alle. Pundibari. Kumarganj, rhizobacterial antagonist (3. 14 followed 
Raigarh) 

by rhizome treatment by Metalaxyl, Mancozeb 
At Dholi, highest germination (69.50%), survival 72% WP (1.25gIl) (2.9 1 kg/ plot) wbile the control 
(65.50%) and lowest bacterial wilt incidence (PDI= plots yielded 1.86 kghed. 
34.50) were recorded in the treatment (TI), where Biofumigation using mustard (TI) was the best soil bio-fumigation was done using mustard 
whereas highest yield (6.00 t/ha) was recorded in treatment against soft rot disease of ginger (6.99% 

disease) at Pundibari. This treatment is closely the treatment (T4), where rhizome were treated by followed by rhizome treatment with endophytic 
e n d o ~ h ~ t i c  antagonist (llSR-GEB)' bacterial antagonist (T3 which recorded 7.20% soft 

this treatment was found at par with rot disease incidence. These two treatments are 
treatment (TI) in its effect on yield (Table 24). statistically at par with each other in respect of soft 
At Solan, highest germination (95.33%) and 
minimum incidence of soft rot (2.51%) and leaf 
spot (7.25%) were obtained in rhizome treatment 
by metalaxyl + mancozeb followed by mustard 
biofumigation, though statistically different from 
each other. However, minimum incidence of 
bacterial wilt was obtained in mustard 
biofumigation (2.55%). 

rot disease incidence. TI produced highest yield of 
12.03 kglplot followed by T4 which recorded 1 1.75 
kg /plot yield. Lowest yield of 8.43 kglplot was 
obtained by T5 (Control). Minimum and maximum 
bacterial wilt disease incidence of 10.05% and 
19.43% respectively was recorded in TI and T5 
(control) respectively. T2 recorded lowest leaf spot 
disease (PDI of 11.25) whereas highest leaf spot - 
disease was found in T3 (PDI of 17.00). NO shoot 

Among the five treatments evaluated at borer incidence was found. 
Chintapalle, ginger seed material treated with 

Table 24. Management of soft rot incidence of ginger at Dholi 

Treatment Germination Survival PDI Yield Yield 
(%) (96) (kgl3m~) (tlha) 

'r1= Soil treatment by biofumigation using mustard;T2 =Rhizome treatment by Metalaxyl Mancozeb 72% WP (1.25 g/l of 
commercial formulation); T3 = Rhizome treatment by rhizobacterial antagonist (IISR-GRB); T4 =Rhizome treatment by 
entophytic bacterial antagonist (IISR-GEB); T5 =Absolute Control. Note: Data within parentheses corresponding PDI &Yield 
datarepresent % PDI decrease over control & %yield increase over control respectively. 
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it K ~arganj, minimum soft rot incidence of 40% 

was recorded in soil fumigation by mustard 
followed by 43.5% of soft rot by rhizome 
treatment with Metalaxyl-Mancozeb 72% WP 
against incidence of soft rot by 62.25 percent in 
control. Maximum yield of 27.49 qlha was 
recorded in rhizome treatment by rhizobacterial 
antagonist IISR GRB followed by rhizome 
treatment with Metalaxyl-Mancozeb 72% WP. In 
three years pooled data, minimum disease 
incidence of 43.50% was observed in rhizome 
treatment by antagonist IISR-GRB with maximum 
fresh rhizome yield of 27.49 qha. 

At Raigarh, among all the treatments, T1 (soil 
treatment by bio fumigation using mustard crop) 
and T, (rhizome treated by fungicides Metalaxyl + 

mancozeb (72% WP) 1.25 gll) was found effective 
against the disease and incidence was lowest 
(16.72% and 18.39%, respectively as compared to 
control (40.73%) (Table 25). 

GINlCPl6.7 Management of soft rot of ginger 
(biofumigation using cabbage) 
(Dholi, Solan, Chintapalle, Pottangi, Kurnarganj, 
Ambalavayal, Raigarh, Pundibari) 

At Dholi, maximum germination (96.50%), plant 
survival (88.50%), minimum soft rot incidence 
(PDI= 11.50) and highest yield (8.81 tlha) were 
recorded over control in the treatment soil 
treatment by biofumigation using cabbage (T,) 
(Table 26). 

Average no. Sprouted Average Survival Per cent Average Projected 
lreatment of sprouted rhizomes survival plants(%) disease plot yield yield 

rhizome (fifty) (%) plantsfplot incidence (kg) (tf ha) 

4otc T,= Soil treatment by biofumigation using cabbage; T, = Rhizome treatment by Metalaxyl Mancozeb 72% WP (1.25 
dl); T, = Rhizome treatment by rhizobacterial antagonist (IISR-GRB); T, = Rhizome treatment by endophytic bacterial 
ntagonist (IISR-GEB); T, = Contn 

nt tl 

Treatment Germination(%) Survival (%) PDI (%) Yield (kg13mz) Yield (tlha) 
TI 96.50 88.50 11.50(80.99) 2.80 8.81(118.61) 
T2 86.50 8 1.50 18.50(69.42) 2.45 8.15(102.23) 
T3 66.00 - 59.00 41.00(32.23) 1.75 6.37(58.06) 
T4 74.50 66.50 33.50(44.63) 1.90 6.32(56.82) 
Ts 52.50 39.50 60.50 1.21 4.03 
CV 4.16 . 4.27 8.67 5.89 8.95 
CD (5%) r 4.41 4.4 1 0.18 0.93 

Note: T, = Soil treatment by biofumigation using cabbage; T, = Rhizome treatment by Metalaxyl Mancozeb 72% WP (1.25 g/l); 
T,= Rhizome treatment by rhizobacterial antagonist (IISR-GRB); T, = Rhizome treatment by endophytic bacterial antagonist 
(IISR-GEB); T, = Control. Note: Data within parentheses corresponding PDI & Yield data represent % PDI decrease over 
control & % yield increase over control respectively. 
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At Solan, cabbage biofumigation gave highest 
germination (96.52%), yield (7.762 kglplot) and 
minimum incidence of bacterial wilt. However, 
rhizome treatment by metalaxyl + mancozeb 
resulted in lowest incidence of soft rot (1.25%) and 
leaf spot (12.25%). 

Among the five treatments, ginger seed material 
treated with rhizobacterial antagonist recorded 
germination count of 38.25 clumps out of 40 
rhizomes planted followed by rhizome treatment 
with Metalaxyl, Mancozeb 72% W.P (1.25 gll) 
(36.25) at Chintapalle. Rhizome treatment with 
Metalaxyl, Mancozeb 72% WP (1.25gIl) recorded 
lowest soft rot incidence (15.62%) followed by 
rhizome treatment by rhizobacterial antagonist 
(18.75 %). Highest yield of 2.96 kghed was 
recorded in case of rhizome treatment by 
metalaxyl, mancozeb 72% WP (1.25gIL) followed 
by rhizome treatment by rhizobacterial antagonist 
(2.85 kglplot) while the control plots yielded 1.20 
kglbed. 

Minimum soft rot incidence of 3 1.5 per cent was 
recorded on soil fumigation by cabbage (TI) 
followed by 47.75 per cent of soft rot by rhizome 
treatment with Metalaxyl-Mancozeb 72% WP (T2) 
at Kumarganj. Maximum fiesh rhizome yield of 
25.52 q/ha was recorded in soil fumigation by 
cabbage followed by 24.15 q/ha in rhizome 
treatment by rhizobacterial antagonist IISR GRB 
against 10.87 q/ha in control plots (Table 27). 

Among the treatments evaluated at Raigarh, T2 
(rhizome treated by fungicides metalaxyl + 

w 
mencozeb (72% WP) 1.25 glliter and TI (soil 
treatment by bio fumigation using cabbage crop) 
were found effective against the disease and 
incidence was lowest (1 7.26 and 20.74 percent 
respectively) as compared to control (44.54 ) and 
gave an yield of 8.2 and 6.8 t/ha respectively. 

At Pundibari, biofumigation using cabbage (TI) is 
the best treatment in reducing soft rot disease of 
ginger (7.02% disease). This treatment is closely 
followed by rhizome treatment with Metalaxyl 
Mancozeb (T2) which recorded 8.18% soft rot 
disease incidence. These two treatments are 
statistically at par with each other in respect of soft 
rot disease incidence. TI produced highest yield of 
10.70 Kglplot. Leaf spot disease incidence was 
found lowest in T2 (13.75 PDI) and highest in T2 
(1 8.00 PDI). No shoot borer incidence was found. 

GINlCPl6.8 Management of bacterial wilt of 
ginger (Biofumigation using mustard) 
(Dholi, Solan, Pundibari) 

At Dholi, all the treatments showed significant 
effect on all the parameters recorded except 
reduction in disease incidence where treatments (TI 
& T2) i.e., soil treatment by bio-fumigation using 
mustard and bleaching powder was found non- 
significant. Maximum germination (55.50%), 
maximum number of plant survived (50.50%) with 
lowest bacterial wilt incidence (PDI= 49.50) and 
highest rhizome yield (5.55 tlha) were recorded 
over control under the treatment (T3), where the 
rhizomes were solarized prior to planting. 

able 27. Effect of biofumigation with cabbage, fungicides and bioagents on incidence of soft rot of 1 
at Kumarganj - - 

Percent Percent 
Germination Soft rot Yield disease increase 

Treatment 
(%) incidence (qlha) control of in yield over 

soft root control r,= Soil fumigation using 
:abbage 63.5 3 1.50 25.52 48.78 134.77 
r?= Rhizome treatment by 
netlaxyl-mancozeb 75% W.P. 52.0 47.75 18.92 22.35 74.05 
r, = Rhizome treatment by 
intagonist (IISR- GRB) 50.7 47.50 24.15 22.76 122.17 
r, = Rhizome treatment by 
mdophytic bacteria (IISR- GEB). 56.5 50.50 16.84 17.88 54.92 
T,= Absolute control 46.0 61.50 10.87 - - 
SEm * 3.5 2.14 0.98 
CD (P= 0.05 ) 10.9 6.59 3.01 
CV (%) 13.2 8.96 



Mustard biofumigation resulted in highest where soil treatment by biofumigation using 
germination per cent (97.22%) and yield (8.632 cabbage was done. 
kglplot), whereas lowest incidence soft rot At Solan, maximum gemination and yield were 
(3.25%) and bacterial wilt (2.12%) were recorded obtained in cabbage biofumigation followed by 
after rhizobacterial antagonist treatment at Solan. rhizobacterial antagonist. Similarly, minimum 
At Pundibari, biofumigation using mustard (TI) incidence of soft rot and bacterial wilt were 
was the best treatment in reducing bacterial wilt recorded in cabbage biofumigation followed by 
disease of ginger (6.61% disease). This treatment rhizobacterial antagonist treatment. 
was closely fillowed by rhizome treatment with 
rhizobacterial antagonist (T4), rhizome treatment 
endophytic bacterial antagonist (Ts) and soil 
treatment by bleaching powder which recorded 
6.97%, 7.42% and 7.53% bacterial wilt disease 
incidence respectively. These treatments were 
statistically at par with each other in respect of 
bacterial wilt disease incidence. TI produced 
highest yield of 10.35 kglplot. Lowest yield of 5.63 
kglplot was obtained by T6 (Control). Minimum 
and maximum soft rot disease incidence of 9.00% 
and 18.45% respectively was recorded in TI and T6 
(control) respectively. Highest leaf spot incidence 
was found in TS (16.00 PDI). No shoot borer 
incidence was found. 

At Ambalavayal, there was no significant 
difference among treatments (soil treatment by 
biofumigation using cabbage (TI), soil treatment 
using bleaching powder@ 1 Oglbed (Tz), rhizome 
treatment by heat (T3), rhizome treatment by 
rhizobacterial antagonist (T4), rhizome treatment 
by endophytic bacterial antagonist (Ts), absolute 
control (T6) in germination percentage. The 
treatments Ti, T2, T3, T4 and Ts were on par with no 
soft rot incidence. The control plot was 
significantly inferior to other treatments and 
recorded 2.20% soft rot incidence. The treatments 
Ti, T2, T3, T4 and T5 were on par with no bacterial 
wilt incidence. The control plot was significantly 
inferior to other treatments and recorded 3.30% soft 

GINlCPl6.9 Management of bacterial wilt of 
ginger (biofumigation using cabbage) 
(Dholi, Solan, Ambalavayal, Pottangi, Pundibari) 

An experiment on management of bacterial wilt of 
ginger was conducted to access the effect of bio- 
fumigation using cabbage, soil treatment using 
bleaching power and rhizome treatment by heat, 
rhizobacterial antagonist, endophytic bacterial 
antagonist on control of bacterial wilt disease of 
ginger. At Dholi, all the treatments were found to 
have significant effect on all the parameters 
observed and analyzed except yield where 
treatment (T2), soil treatment using bleaching 
powder was found non-significant in its effect over 
control. In this trial, the crop was found to be 
affected with only bacterial wilt incidence caused 
by Ralstonia sp. Highest yield (4.50 t/ha), 
germination (49.00%) and plant survival (47.00%) 
with lowest bacterial wilt incidence (PDI= 53.00) 
were recorded over control in the treatment (TI) 

rot incidence. The treatments TI, T2, T4 and Ts were 
on par. The treatment Ts recorded significantly 
higher yield than T3 and T6. 

At Pundibari, biofumigation using cabbage (TI) 
was the best treatment in reducing bacterial wilt 
disease of ginger (6.18% disease). This treatment 
was closely followed by soil application with 
bleaching powder (T2) which recorded 7.45% 
bacterial wilt disease incidence. These two 
treatments are statistically at par with each other in 
respect of bacterial wilt disease incidence. TI 
produced highest yield of 12.13 kglplot followed 
by T2 which recorded 1 1.10 kglplot yield. Lowest 
yield of 7.10 kglplot was obtained by T6 (Control). 
Minimum and maximum soft rot disease incidence 
of 9.60% and 18.15% respectively was recorded in 
TI and T6 (control) respectively. Regarding leaf 
disease, minimum PDI of 10 and maximum PDI of 
16.25 was recorded in T4 and T2 respectively. No 
shoot borer incidence was found. 
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TURMERIC yield (10.934 kg13 sq. m) followed by No.5 (10.69 

kg13 sq. m) at Kamrnarpally. 

At Kumarganj, 139 germplasm were sown in the 1 field and evaluated. Among the 29 early maturing 
germplasm, NDH-79 gave highest yield of 362.16 1 qiha of fresh rhizome yield followed by 352.47 qiha 
ib NDH-74.~valuation of 74 medium matuGng 
germplasm ,NDH-98 gave maximum fresh 
rhizome yield of 42 1.60 q /ha followed by NDH-18 
(Narendra Haldi -1 ) yielding 335.20q /ha of fresh 
rhizomes. Among 36 late maturing varieties NDH- 
8 gave maximum fresh yield of 375.0 q/ha followed 
by357.15 q/hainNDH-7. 

Forty two entries of turmeric were evaluated at 
Raigarh station for yield and its attributing 
characters along with the check Prabha during 
Kharif 2010-1 1. Among the entries, IT-8 (16.08 
tlha), IT-3 (13. lotha), IT-9 (14.24 tlha), IT-41 TUIUCUl Genetic Resources 
(1 3.20 tha)' and IT-38 (1 1.96 tlha) were found 

TUFUCU1*l Germplasm collection~ significantly superior over the check Prabha (8.04 
rization, evaluation and conservation tlha) in res~ect  to vield. 
(Coimbatore, Dholi, Jagtial, Kumarganj, Pottangi, 
Raigarh, Pasighat, Pundibari) Thirty five diverse genotypes of turmeric were 

collected from entire NE region and evaluated at 

The turmeric germplasm types maintained at 
various AICRPS centres are given in Table 28. At 
Coimbatore, the rhizome yield per plot ranged from 
6.55 kg to 35.50 kglplot. The mean yield recorded 
by the accessions was 19.26 kg/plot. Three checks 
were involved in the evaluation viz., CL 189 (C0  I), 
CL 1 (BSR 1) and CL 2 (BSR 2). The yield /plot 
recorded by the checks were 16.700 kg, 13.200 kg 
and 15.400 kg respectively. Among the 275 lines 
evaluated 189 lines recorded higher yield than 
check 1 (CL 189), 253 genotypes recorded higher 
yield than check 2 (CL 1) and 231 genotypes 
recorded higher yield than Check 3 (CL 3). Out of 
275 lines evaluated 140 lines recorded a higher 
yield than the mean yield of all the genotypes. 

Ninety seven germplasm of turmeric were 
collected and evaluated for promising line with 
respect of yield at Dholi. Out of ninety seven 
germplasm, only ten accessions namely RH-24, 
RH-17, NDH-90, RH-408, RH-413, RH-412, RH- 
9/90, RH-409, RH-401 and RH-410 gave the 
maximum yield ranging from (38.00 kg to 3 1.00 
kg/7.2m2) as compared to high yielding variety RH- 
5 (30.00 kg/7.2m2) and Rajendra Sonia (25.00 
kg/7.2m2). Among the ten promising accessions, 
RH-24 gave the maximum yield (38.00 kg/7.2m2) 
followed by RH- 17 (36.00 kg/7.2m2). 

the centre. Genotypes were evaluated in 
Randomized Block Design with three replications. 
Maximum fresh rhizome yield (16.75 kg/3m2 and 
55.82 tha) recorded in genotype CHFT-8 followed 
by genotype CHFT-22, CHFT-30 (1 2.2 1 k5/3m2 
and 40.71 tlha) and CHFT-36 (1 1.66 kg/3m and 
38.85 tlha) while lowest rhizome yield (4.16 
kg/3m2 and 13.87 t/ha) recorded in genotype CHFT- 
16. Genotypes CHFT-8, CHFT-22, CHFT-30 and 
CHFT-36 were significantly higher yielder as 
compared to local check Megha Turmeric-1 (9.41 
kglplot and 3 1.37 tlha). These genotypes would be 

Table 2%. 'kt.&&& gppi ipk~  collections in 
AICRPS centres 

Indigenous 
Centre Cultivated Wild and 

related sp. 
Coimbatore 277 7 
Dholi 95 2 
Katnmarpally 298 
Kumarganj 142 
Panhagar 20 
Phasighat 45 2 
Pottangi 199 - 
Pundibari 152 18 
Raigarh 42 - 

Total 

During the year 20 10- 1 1, among the all germplasm 131 

lines tested, CLI-317 recorded highest rhizome 1401 
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further evaluated in replicated yield trial in future.. (19.77 fia) followed by TCP-17 and (19.71 tma) 
and TCP-129 (19.71 tha) in comparison to the 

A total of 185 turmeric germplasm were grown ~ ~ ~ ~ i ~ ~ l ~  ~~d (1 7-45 a a ) .  
together for evaluation at Pundibari centre. TCP-20 
was found to be the tallest culture (1 79.90 cm) At Dholi, RH-5 was found superior over Rajendra 
where as TCP-40 was the dwarf& (53.83 cm). Soniaregarding yield and yield ~arameters.Among 

TCP- 17 1 (4.67) recorded highest number of tillers. all the entries and check, none of the entries was 

Similarly, highest numbers of leaves were found in found significantly superior over local check 
Rajendra Haldi-5 regarding height of the plant, TCP-28 0.67) where as lowest numbers of leaves number of tillers per plant, number of leaves per 

were found in genotype TCP-66 (6.00). Maximum tiller and yield per plot (kg/3m2) and projected yield 
pseudostem girth was recorded in TCP-20 (1 5.43 (tiha). However, TCP- 29 was a late maturing 
cm) whereas lowest pseudostem girth genotype (244.66 days) as compared to other 
recorded in genotype TCP-'64 (5.97 cm). Longest genotypes and local check variety RH-5 and 
leaf was found in genotype TCP-20 (85.70 cm), Rajendra Sonia. Minimum number of days (2 16.66 
whereas shortest leaf was found in TCP-77 (3573 days) was t a k e n b y ~ a j e n ~  sonia. 
cm) TCP-41 (8.93 cm). Rhizome yield of 
individual plant (clump weight) was maximum in Six genotypes (RH-9/90, RH-13/90, RH-80, RH- 
TCP-137 (715.00 g). Considering plot yield and 50 Dholi and TCP-129, TCP-17 from 
projected yield TCP-137 (54.43 tonsma), TCP- Pundibari) along with two local checks (BSR 2 and 
168, TCP- 176 (46.37 tonslha) recorded CL 101) were evaluated at Coimbatore. The yield 

significantly higher rhizome yield. A total of 14 varied from 4.25 kglplot to 16.0 kglplot. The 

genotypes out yielded the local check TCP-2 highest yield was recorded by CL- 10 l(16.0 

(30.24 tha). kglplot) followed by BSR-2 (1 3.25 kg/plot.) 

TURlCIl2 Coordinated varietal trial 

TUWCY2.3 CVT 2009-Series VIII 

(Ambalavayal, Chintapalle, Jagtial, Dholi, 
Coimbatore, Kumarganj, Pottangi, Pundibari, 
Pasighat, Pantnaga~ Raigarh & Navasari) 

At Chintapalle, ahong the 7 varieties evaluated for 
morphological chhracters, maximum plant height 
was recorded in TCP-129 (57.3 cm) followed by 
RH-50 and TCP-70. Maximum leaf area was 
recorded in TCP-129 followed by TCP-70. 
Maximum rhizome yield per plant was obtained in 
RH-80 (507lplant) followed by RH-50 (476 
glplant) and lowest values were recorded in 
Chintapalle local (177 dplant). Maximum fresh 
rhizome yield was recorded in RH-80 (28.01 tha) 
followed by RH-50 (27.31 tha) and lowest yield 
were recorded in RH 13/90 (1 1.99 tha). Among the 
7 genotypes evaluated, maximum dry recovery was 
observed in TCP- 129 (25.8 %) followed by TCP-70 
(23.9 %). Very low recovery % was observed in 
RH-50 (15.2 %). Maximum dry yield was recorded 
in RH-80 (5.4 tha) followed by TCP- 129 and TCP- 
70 (5.1 tha) and lowest dry yield recorded in RH 
13/90i.e.,2.13 tha. 

At Karnrnarpally, out of the seven genotypes tested, 
RH 9/90 has recorded more fresh rhizome yield 

At Kumarganj, out of eight entries maximum yield 
of 309.99 q/ha was recorded in RH-80. 
Among the entries, maximum yield of 304.44 q /ha 
was recorded in TCP-70. 

Analysis of data showed that TCP-129 recorded 
maximum plant height (1 12.54 cm) followed by 
TCP-70 (109.89 cm). TCP-2 recorded the lowest 
plant height (82.11 cm). TCP-2 showed the highest 
mean value for number of tillerslplant (2.67) while 
RH-80 recorded the lowest (2.11). In respect of 
number of leaveslplant, TCP-129 recorded the 
highest (8.89) and RH-13/90 recorded the lowest 
(7.67). For pseudostem girth, RH-9/90 recorded the 
highest (14.14 cm) while RH-13/90 showed the 
lowest (7.37 cm). In respect of leaf length, TCP- 
129 recorded the highest length (57.34 cm) and Rh- 
13/90 recorded the lowest (40.82 cm). TCP-129 
recorded highest leaf breadth (1 3.09 cm) where as 
TCP-2 recorded lowest (9.78 cm). A wide range of 
variability was found among the genotypes for 
different yield characters. The highest mean value 
for clump weight/plant was recorded by TCP- 129 
(216.78 g) while RH-13/90 showed the lowest 
value for that trait (167.89 g). In respect of plot 
yield (kg/3m2) and the projected yield (tha), TCP- 
70 recorded the highest mean value (7.48 kg and 
15.08 tfha, respectively), closely followed by TCP- 
2 (6.94 kg and 13.98 tlha, respectively); the 
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genotype TCP-70 out yielded TCP-2, the local 
check. - .  r 

Six genotypes of turmeric namely, RH-9/90, RH- 
13/90, RH-80, RH-50, TCP- 129 and TCP-70 were 
received from different coodinating centres and 
evaluated in Randomized Block Design with three 
replication along with Local Check Megha 
Turmeric- 1 during 20 10- 1 1 at Pasighat, Arunachal 
Pradedh, The mean values of growth and yield 
parameters of seven genotypes showed that 
genotype RH- 13/90 recorded maximum plant 
height (91.77 cm) followed by TCP-129 (87.86 cm) 
while lowest plant height was recorded in TCP-70 
(76.41 cm). Genotype RH-9/90 produced 
maximum number of tillers (4.93) followed by RH- 
50 (3.73) where as least number of tillers was 
recorded in TCP- 129 and Megha Turmeric- l(3.20). 
Number of leaves per tiller was highest in Megha 
Turmeric-l(11.33) followed by TCP-70 (10.67) 
where as lowest number of leaves per tiller was 
recorded in RH- 13/90 (8.93). Highest fresh 
rhizome yield was recorded by RH-80 (11.50 
kg/3m2 and 38.40 tha) followed by RH-13/90 (9.84 
kg/3m2 and 32.8 tha) and RH-50 (9.49 kg/3m2 and 
3 1.64 tha). Out of these three genotypes only RH- 
50 gave significantly higher yield as compared with 
local check Megha Turmeric-l(9.41 kg/3m2 and 
3 1.37 tha). In terms of quality parameters RH-50 
recorded the highest dry recovery (2 1.93%) while 
RH- 13/90 had lowest dry recovery (1 9.32%). 
Highest curcumin content was observed in Megha 
Turmeric-1 (7.28%) where as least curcumin 
content was recorded in TCP-70 (4.59%). 
Maximum oleoresins content was recorded in RH- 
80 (11.54%) while Megha Turmeric-1 gave 
maximum essential oil content (6.26%). 

at Navsari. Significant differences existed among 
genotypes for the traits like green rhizome yield, 
breadth of rhizome, fingerslrhizome and weight of 
rhizome. NVST-37 recorded the highest rhizome 
yield (42.11 tha) followed by Kesar (25.56 tha) 
andTCP-70 (16.11 tha). 

TURlCU3.2 Initial Evaluation Trial 2006 
(Kumarganj, Pottangi & Pundibari) 

Highest fresh rhizome yield of 333.33 qha  was 
recorded in NDH-8 at Kumarganj, followed by 
fresh rhizome yield of 326.66 qha  inNDH-7 

Analysis of data at Pundibari, showed that TCP-57 
recorded maximum plant height (109.7 1 cm) 
followed by TCP-128-1 (108.40 cm). ABN-01 
recorded the lowest plant height (80.21 cm). ABN- 
01 showed the highest mean value for number of 
tillerslplant (3.22) while TCP-57 recorded the 
lowest (1.78). In respect of number of leaveslplant, 
TCP-54 recorded the highest (9.22) and TCP-97 
recorded the lowest (7.89). For pseudostem girth, 
TCP-57 recorded the highest (13.99 cm) while 
TCP-139 showed the lowest (7.58 cm). In respect 
of leaf length, TCP-57 recorded the highest length 
(55.98 cm) and ABN-01 recorded the lowest (36.27 
cm). TCP-139 recorded highest leaf breadth (1 3.14 ? 

cm) where as TCP-2 recorded lowest (9.93 cm). In 
respect of the trait weight of mother clump, TCP-64 
recorded the highest value (109.45 g) and TCP-2 
showed the lowest value for that trait (29.11 g). 
TCP- 1 1 showed the highest value (7.13 cm) for the 
trait length of mother clump where as TCP-97 
showed the lowest value (4.95 cm). In respect of 
number of clumps per mother rhizome, TCP-64 
showed the highest and TCP-119 lowest value 
(2.22 and 1 .OO respectively). In the trait number of 
primary fingers, TCP-64 recorded highest value - 

The significant differences were observed for all (9.22) whereas TCP-2 recorded lowest value 

the character except number of leaves per plant and (4.45). TCP-129 achieved the highest weight of 

number of days to maturity at Pantnagar. Maximum primary fingers (140.89 g) and TCP-140 showed 
the lowest value for the trait (74.00 g). In respect of seed yield (26.97 tha) was recorded for RH-l 3/90, length of primary fingers TCp-97 recorded the local check Pant Pitabh (25.08 highest length of (1 1.52 cm) and TCP -2 recorded 

andRH-9/90 (24.98 tha). the lowest length (5.42 cm). TCP-64 showed the 
Six entries were evaluated under coordinated 
varietal trial during 201 0- 1 1 crop season with local 
check TCP-2 (Suranjana) at Raigarh. The entry 
TCP-70 was found the best which produced 15.63 
tha yield and is significantly superior over the 
check. 

Eight genotypes of turmeric including NVST-37 
and Kesar as standard checks were evaluated in 
Randomized Block Design with three replications 

highest value and TCP-54 showed the lowest value 
(25.45 and 8.22 respectively) for the trait number of 
secondary fingers. In respect, weight of secondary 
fingers, TCP-64 recorded the highest weight 
(126.1 1 g) and TCP-54 lowest weight (26.33 g). 
TCP- 160 showed the highest length of secondary 
fingers (5.89 cm) and TCP-2 showed the lowest 
length (3.82 cm) for that trait. The highest mean 
value for clump weightlplant was recorded by 
TCP-64 (382.22 g) while TCP-140 showed the 



2=. + L +q$:" 
,.tn-t-*.*. ;96 I) AICRPS %ibisilal Report 201 0-1 1 

lowest value for that trait (137.33 g). In respect of 
plot yield (kg/3m2) and the projected yield (dha), 
TCP-64 recorded the highest mean value (9.80 kg 
and 15.19 tka, respectively), closely followed by 
TCP-107 (6.83 kg and 12.43 tha, respectively); 
both the genotypes out yielded TCP-2, the local 
check. 

TURICU3.3 Initial Evaluation lkial2010 
(Pantnagar) 

Ten genotypes of turmeric have been evaluated in 
RBD along with 2 checks at Pantnagar. Nine 
genotypes were at par regarding rhizome yield. 
However, genotype PT-5 yielded highest rhizome 
yield (3 8.27 tka) followed by PT-9 (37.60 tka). 

TUWC113.4 Initial Evaluation TkIa12009 
(Dholi) 

Sixteen genotype along with two checks RH-5 and 
Rajendra Sonia were tested for obtaining higher 
yield and quality of turmeric during 2010-201 1 at 
Dholi. All the genotypes were found non- 
significant regarding yield and yield parameters. 
Among the genotypes and check, RH- 17 gave the 
maximum yield 67.52 tha. 

TURICI13.5 Quality evaluation trial 
TUWCIM.6 Genotype x Environmental 
interaction on quality 
(Dholi, Chintapalle, Jagtial, Pottangi, Kumarganj, 
Pundibari, Coimbatore, Barapani, Mizoram & 
Raigarh) 

The experiment was conducted for three 
consecutive years from 2008-09 to 2010-11 at 
Dholi. Among the high yielding varieties of 

different state of India, Rajendra Sonia variety of 
Bihar gave the maximum projected yield (67.58 
tha) followed by Narendra Haldi-1 (Variety of 
U.P) i.e., projected yield (50.04 tha) and minimum 
projected yield (29.5 1 & 29.79 dha) was recorded 
with IISR Alleppy Supreme and IISR Kedaram 
respectively. But minimum percentage of dry 
recovery (25.90%) was observed in IISR-Alleppy 
Supreme followed by Roma (25.80%) and 
minimum dry recovery percentage was recorded in 
Rajendra Sonia (20.26%). However, among the 
varieties, all the varieties were significantly 
superior over Rajendra Sonia, Narendra Haldi-1 
and BSR-2 regarding dry recovering percentage. 
However, IISR-Alleppy Supreme gave the 
maximum dry recovering percentage (25.90%) 
followed by Roma (25.80%) and minimum dry 
recovery percentage was found in Rajendra Sonia 
(20.26%). 

Among the 12 varieties evaluated at Chintapalle, 
Roma recorded the maximum plant height (13 1.6 
cm) followed by Rasmi (1 19.3 cm), IISR-Pratibha 
(1 13 cm), IISR Alleppy Supreme (1 13 cm) and 
Kedaram (113 cm). Maximum number of tillers 
were observed in case of Roma (4.6) and Rajendra 
Sonia (4 no). Roma (1116 sq.cm) recorded the 
maximum leaf area followed by Rasmi (919 sq, 
cm). In terms of quality parameters, Rajendra Sonia 
(576 glplant) recorded the highest yield per plant, 
followed by Suranjana (543 glplant). Highest yield 
recorded in Rajendra Sonia (36.3 tlha) followed by 
Roma and Suranjana on par with each other in 
terms of fresh rhizome yield (32 tka). Whereas 
lowest yields recorded in case of Suranjana (14.2 
tlha). Maximum dry recovery observed in IISR- 
Pratibha (28.09%) followed by Mega turmeric, 

Table 29. Yield observations in different varieties (G x E) during 2008-1 1 at Kumarganj 
h - 

Yield (qlha) Per cent 
~ntr ies  

2008-09 2009-10 2010-11 increase in yield over Mean Narendra Haldi-1 
Rajendra Sonia 271.10 274.44 278.78 274.77 1.73 
BSR-2 284.44 285.55 290.00 286.66 2.5 1 
Suranjana TCP-2) 269.44 271.11 275.55 271.92 - 
IISR-Kedirarn 261.66 262.22 269.99 264.62 - 
IISR-Pratibha 207.77 2 12.22 225.55 215.18 - 
IISR-Alleppy 2 19.44 218.89 228.88 222.40 - 
Roma 266.66 268.86 275.55 270.35 - 
Rasmi 269.33 27 1.09 277.77 272.73 - 
Megha turmeric- 1 253.88 254.44 266.11 258.14 - 
CLI-3 17 189.99 201.11 213.23 201.47 - 
Narendra haldi - 1 273.33 272.22 293.33 279.62 - 
SEMk 6.61 5.45 4.8 
CD (0.05) 19.51 16.10 14.23 



Kedaram, Alleppy Supreme, Roma and Rasmi (26- 
27 %). Very low recovery % was obtained in BSR-2 
(1 1.2 %). Maximum dryyield was reported in Roma 
(8.6 tlha) followed by Mega turmeric (6.3 tha). 
NH-1, BSR-2, Rajendra Sonia, Suranjana and 
Chintapalle local having only 7 months duration. 
At ~ a k m a r p a l l ~ ,  among the eleven genotypes 
tested Suranjana recorded the highest fiesh rhizome 
yield (2 1.27 tlha) followed by CLI-3 17 (20.17 tka), 
and lowest yield was observed in Alleppy Supreme 
(17.53 tha). 

Highest yield of fresh rhizome (293.33 qlha) was 
recorded in NDH- 18 (Narendra Haldi- 1) followed 
by BSR-2 (290.00 qka) at Kumarganj. None of the 
entries were superior over the check. BSR-2 also 
showed maximum increase of 2.51% in yield over 
the check (Table 29). 
The genotype, Narendra Haldi-1 (1 18.96 cm) 
achieved highest plant height followed by IISR 
Kedaram (1 16.50 cm) at Pundibari white Rajendra 
Sonia was the shortest (83.06 cm). Highest tiller 
number was recorded by the genotype Roma (3.34) 
where as lowest by Megha Turmeric (2.22). IISR 
Alleppy Supreme showed the highest number of 
leaves (9.78). Rajendra Sonia recorded the lowest 
number of leaves (6.35). IISR Kedaram showed the 
highest clump weight (397.22 g) followed by Rasmi 
(323.89 g) and Rajendra Sonia recorded the lowest 
clump weight (149.33 g). Highest rhizome yield per 
plot was recorded by TCP-2 (1 1.77 Kg) followed by 
Narendra Haldi- 1 (10.94 Kg) and the lowest value 
was recorded by IISR Kedaram (6.62 Kg). In 
respect to projected yield TCP-2 showed the highest 

value (23.73 tlha) followed by Narendra Haldi-1 
(22.05 tlha) and lowest projected yield was 
recorded in IISRKedaram (1 3.33 tlha). 
A total of eleven turmeric genotypes obtained from 
different Coordinating centres were evaluated 
during the year 2010-1 1 at Coimbatore. The 
rhizome yield of genotypes varied from 15.43 kg 
per plot (Suranjana) to 21.43 kg per plot 
(Duggirala) and 2 1.07 kg per plot (IISR Prathiba). 
The evaluation of genotypes for quality parameters 
is in progress. 
In order to study the interaction of Genotype and 
Environment (GXE) on growth and quality 
characters, ten different varietieslgenotypes of 
turmeric were evaluated at Barapani. BSR-2 
produced the heaviest rhizomes per plant (7 16.67 g 
/plant) followed by Roma (533.33glplant). 
Maximum yield was recorded in BSR-2 (32.22 tha) 
closely followed by RCT-1 (29.44 tlha) and 
Kedaram (28.88tlha). Dry matter recovery was 
highest in RCT-1 (22.02%) closely followed by 
Kedaram (2 1 33% each) and Rasmi (20.05%) while 
lowest recovery (12.70%) was in Narendra Haldi. 
Highest curcumin content was recorded in Megha 
Turmeric-1 (7.22%) while BSR-2 had lowest 
curcumin (3.70%) (Table 30). 
Maximum yield was recorded for Narendra Haldi- 1 
followed by Suranjana, RCT- 1, IISR Alleppy 
Supreme, BSR-2 and IISR Kedaram at Mizoram. 
Moreover, dry matter content was found to be 
highest in IISR Kedaram followed by Rashmi, IISR 
Pratibha, RCT-1 and Duggirala. The incidence of 
leaf spot was more acute than leaf blotch. The 
incidence ofboth diseases, leaf spot and leafblotch, 

Genotype riant Leaf area (~111)  Sielu No. of No. of Yield/ Yield/ M&; 

BSR-2 
Rajendra 
Sonia 
A ~ ~ ~ P P Y  
Supreme 
Narendra 
Haldi 
Roma 
Rasmi 
Suranj ana 
Pratibha 
Kedaram 
RCT- 1 
SEm 
CD (5%) 

Length 

58.11 

48.20 

56.47 

49.50 
57.53 
59.20 
54.03 
57.17 
58.93 
58.43 
3.05 
9.14 

Breadth 

17.69 

12.93 

16.90 

14.87 
17.62 
17.13 
15.23 
16.90 
17.37 
18.12 
0.86 
2.58 



A 
AICRPS Annual Re~or t  201 0-1 1 

were noticed during September-October 2010. 
There is great loss in yield (4-85%) due to rhizome 
rot in various varieties over 2008-09 crop due to 
high rainfall, especially during maturity 
(November-December). 
Among the entries evaluated at Raigarh, Suranjana 
found maximum Yielder variety 21.49 (tlha) and 
found moderate resistant reaction against both the 
disease. 

TUWCY4 Quality Evaluation 
TUWCY4.1 Quality evaluation of germplasm 
(Coim batore) 

34 turmeric germplasm lines were screened for 
yield and quality parameters at Coimbatore. All the 
genotypes recorded more than 25.0 kg per plot. The 
evaluation for quality parameters is in progress. 

Twenty seven entries of turmeric obtained from 
other centres at Solan during 2010-1 1 were 
evaluated for quality parameters like curcumin 
content, oleoresin and essential oil. In twenty seven 
entries curcumin contents ranged from 2.48% 
(BSR-2) to 4.56% (IET RH-406). Oleoresin 
content varied from 6.70% (Pratibha) to 13.86% 
(IET RH- 17). The essential oil contents varied from 
3.75% (Pratibha) to 7.00% (IET RH-17, RH-401, 
RH-406, RH-410 and RH-411). Samples of ginger 
were not received from other AICRPS centers for 
quality analysis during 20 10- 1 1. 

TUR/CM/5 Nutrient Management Trial 
TURlCM5.2 Effect of organic farming in 
turmeric 
(Dholi & Raigarh) 

Maximum yield was obtained when integrated 
nutrient (organic + inorganic) gave maximum 
yield 20.50 t/ha at Raigarh. 

TUWCMf5.7 S t a n d a r d i z a t i o n  o f  
fertigation in turmeric 
(Co im batore, Jagtial) 

.The trial was laid out for second year during 20 10- 
11 with seven treatments at Coimbatore. 
Significant variation was observed between the 
treatments for growth and yield parameters. The 
plot yield of turmeric rhizome varied from 29.53 
kg10 m1 plot (TI - Control -1 00% recommended 
dose of fertilizers (RDF) (WK @ 150:60:108 
kgha) through conventional method of application 
- (No dnp) to 53.02 kglplot (T2-100% RDF 
through drip -weekly once). 
At Karnmarpally, 100% RDF through drip, weekly 

once, recorded highest rhizome yield (23.14 ttha) 
followed by 75% RDF through drip, weekly once 
treatment (22.66 t/ha) where as 50% RDF through 
drip- fortnightly once recorded lowest rhizome 
yield (20.59 t/ha). 

TURICW5.8 Effect of micronutrients on 
turmeric 
(Dholi, Kumarganj, Pundibari) 

At Dholi, among three doses of application viz., 
zero level (Control), soil application of micro- 
nutrients @ 25 kgha and two foliar spray of micro- 
nutrients @ 0.5% at 60 and 90 days after sowing, 
soil application and foliar spray of micro-nutrients 
were found significant regarding all the characters 
as compared to control (Zero application) except 
height of the plant. However, soil application of 
micro-nutrients @ 25 kgiha was recorded at par 
with two foliar applications of micro-nutrients @ 
0.5% at 60 and 90 days after sowing regarding yield 
and yield attributing characters. Soil application of 
micro-nutrients @ 25 kg ha-1 gave the maximum 
number of branches per plant (4.19, number of 
leaves (1 1.79, area of leaves (734.23 cml), number 
of plants per plot (40.00 kg13m) dry mater 
production (1.70 kg/3m?), yield per plot (20.52 
kgl3m) and projected yield (58.15 t/ha-1) followed 
by two foliar application of micro-nutrients @ 
0.5% at 60 and 90 days after sowing i.e., number of 
tiller per plant (3.93), number of leaves (11.42), 
area of leaves (683.75 cml), number of plant per 
plot (40.29 kg /3ma), dry mater production (1.69 
kg13m2) and projected yield (57.49 tlha- 1). 
Interaction effect of micro-nutrients and doses of 
application i.e., soil application @ 25 kgiha as well 
as foliar application of micro-nutrients @ 0.5% at 
60 & 90 days after sowing were found non- 
significant regarding yield and yield attributing 
characters. 

Maximum yield of 299.9 qiha turmeric fresh 
rhizomes were recorded in soil application of zinc 
@25 kgiha among all the treatments followed by 
288.88 q /ha in foliar spray of iron (Fe2S04) @ 
(0.5%) at 60 & 90 DAS at Kumarganj. 

Analysis of data showed that soil application of 
boron (T2) recorded maximum plant height (96.33 
cm) at Pundibari. Soil application of iron (T4) 
showed the highest mean value for number of 
tillerslplant (3.56). In respect of number of 
leaves/plant, soil application of boron (T2) recorded 



the highest (8.44). In respect of leaf length, soil 
application of boron (T2) recorded the highest 
length (44.78 cm). Soil application of boron (T2) 
recorded highest leaf breadth (1 1.09 cm). In respect 
of plant population 30 days after planting foliar 
spray of Boron (Ts) showed the highest mean value 
(40.00). A wide range of variability was found 
among the treatments for different yield characters. 
In respect of weight of mother clump, foliar spray 
of boron (Ts) recorded the highest value (64.22 g). 
Foliar spray of iron (T7) achieved the highest 
weight of primary fingers (1 53.56 g). In respect, 
weight of secondary fingers, foliar spray of zinc 
(T9) recorded the highest weight (144.33 g). In 
respect of plot yield (kg13m.) and the projected 
yield (tha), soil application of boron (T2) recorded 
the highest mean value of 10.17 kg and 20.50 tha, 
respectively. Soil application of iron (T4) recorded 
highest value for dry recovery of rhizome (1 8.50%) 
and curcumin level (5.80%). 

TURlCMf5.9 Standardization of processing in 
turmeric 
(Calicut, Coimbatore) 

Experiments on curing of turmeric (variety 
Prathiba) were done during April 2010 by 
improved steam boiling and conventional water 
boiling methods at Calicut. Cured turmeric was 
dried in cemented yard and the maximum ambient 
temperature obtained during the day was 38-C. 
Turmeric cured by traditional water boiling method 
for 40,60,90 min, took 11 days for drying while 
turmeric cured in improved water boiler for 60,45 
and 30 min took 12, 23 and 24 days. Maximum 
retention of curcumin (5.91%) and essential oil 
(3.6%) was obtained for rhizomes cured by water 
boiling method for 40 min. Increase in curing time 
resulted in significant reduction in curcumin, 
starch, essential oil and oleoresin content. Slicing 
of rhizomes to 5 rnrn thickness and drying without 
curing, significantly reduced the drying time (9 
days). However there was significant reduction in 
quality in terms of curcumin (5.7 1%) and essential 
oil (3.07%) contents. 

The trial was conducted for the second year during 
20 10- 1 1 with eight treatments at Coimbatore. In all 
the eight treatments the initial weight of the sample 
taken for the experiment is 2.0 kg. The trial is in 
progress. 

TUR/CM/5.11 Mechanical harvesting in 
turmeric (Observational trial) 
(Coim batore) 
An observational trial on mechanical harvesting in 
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turmeric was conducted for the second during 
20 10- 11 with four treatments at Coimbatore. The 
time taken by the tractor mounted harvester is less 
when compared to power tiller mounted harvester. 
The trial is in progress. 

T'unlCP15 Disease Management Trial 

TUR/CP/S.l Survey and identification of 
disease causing organisms in turmeric and 
screening of turmeric germplasm against 
diseases 
(Coimbatore, Pundibari, Raigarh & Dholi) 

A field survey on turmeric diseases was conducted 
in different turmeric growing districts of Tamil 
Nadu viz., Coimbatore, Erode, Salem, Namakkal 
and Tiruppur districts during 20 10-20 1 1. In 
Coimbatore district, totally 11 places were 
surveyed with different cropping pattern. In the 
case of leaf spot, the maximum intensity was 
noticed at Mettupalayam (54.20 PDI) and the 
min imum in t ens i ty  was  r eco rded  a t  
Thennamanallur (28.20PDI). For the leaf blotch, 
the maximum intensity of 28.32 PDI was noticed at 
Narasipuram and minimum at Sundarapuri (1 2.03 
PDI). The rhizome rot incidence ranged from 8.00- 
16.00 %. In Erode district, totally 17 places were 
surveyed with different cropping pattern. Among 
the places surveyed, the maximum leaf spot 
intensity of 56.60 PDI was recorded at Palaiyur and 
minimum at Ganapathypalayam (28.00 PDI). The 
leaf blotch intensity was maximum (36.00 PDI) at 
Kasipalayam and minimum at Ganapathypalayam 
(14.0 PDI). The rhizome rot incidence ranged from 
10.00 to 30.00 %. The maximum rot incidence was 
observed at Palaiyur (30%). In Salem district, 
totally 5 places were surveyed. The maximum leaf 
spot intensity of 48.32 PDI was recorded at 
Manakadu and the minimum intensity was 
recorded atvazhapadi (32.20 PDI). The leaf blotch 
intensity was maximum at Yethapur (26.67 PDI) 
and minimum at Selliyampalayam (20.21 PDI). 
The rhizome rot incidence ranged from 10.00- 
12.00%. In Namakkal ditrict, the maximum leaf 
spot intensity was observed at Rasipuram (42.30 
PDI) and minimum at Nasianur (28.32 PDI). The 
leaf blotch intensity was minimum at Nasianur 
(18.67 PDI) and maximum at Rasipuram (24.67 
PDI). In Tiruppur district, maximum leaf spot 
intensity of 44.00 PDI was observed at Thekkalur 
and minimum at Perumanallur (28.20 PDI). In the 
case of leafblotch, the maximum intensity of 63.13 



PDI was observed at Kunnathur and minimum at 
Thekkalur (24.60 PDI). The rhizome rot incidence 
ranged from 10.0 to 12.00 %. In general, the leaf 
spot intensity was minimum in turmeric grown as 
pure crop when compared to mixed crop with 
chillies and other crops in all districts. 

A survey was conducted in 2 blocks of Coochbehar 
(Coochbehar I and 11) and some places of Dinhata 
of Coochbehar district to identify the diseases 
occurring in the area and to asses the severity of 
different diseases of turmeric in this area. 12 well 
distributed locations within those places were 
selected for the survey. In each location the survey 
was done in at least 2 different places. Three major 
diseases of turmeric were found to be prevalent in 
this area, namely, leaf blotch (Taphrina spp.), 
Colletotrichum leaf spot (Colletotrichum spp.) and 
Helminthosporium leaf spot (Helminthosporiurn 
sp.). Most of the area is covered with local varieties 
which are highly susceptible to leaf blotch Disease 
and some of the area is highly susceptible to leaf 
spot Disease too. In the survey it was found that leaf 
blotch disease severity was highest in Coochbehar 
I1 block (average 36.08%) followed by Coochbehar 
I block (average 32.07%) and Dinhata (average 
29.89%). Regarding leaf spot of turmeric it was 
found that disease severity is highest in 
Coochbehar I1 block (average 40%) which is 
followed by Coochbehar I block (average 35.13%) 
and Dinhata (average 32.1 1%). Screening of the 
collected germplasm was done against both leaf 
blotch and leaf spot diseases of turmeric. The 
germplasm found to be resistant (PDI ranging from 
1 - 10) against leafblotch disease are TCP 2,3,4,5, 
7, 12,20,25,34,55,62,70, 88,96, 111, 126, 135, 
172, 186, 200, 21 1, 235, etc. and moderately 
resistant germplasm (PDI ranging from 1 1 - 20) are 
TCP 8, 36, 50, 67, 74,95, 124, 149, 202,234, etc. 
The germplasm found to be resistant (PDI ranging 
from 1 - 10) against leaf spot disease are TCP 3,14, 
24,63,93, 101, 115, 130, 165, 176, 186,200,202, 
234, 265, etc. whereas moderately resistant 
germplasm (PDI ranging from I1 - 20) against this 
disease are TCP2,7, 14,28,63,71, 121, 137, 168, 
90,177,226,232,245,266,270, etc. 

At Dholi, the turmeric crops cultivated by farmer 
were found to be affected by leaf spot caused by 
Colletotrichum capsici in Vaishali district of Bihar. 
Colletorichum leaf spot incidence of turmeric was 
found 15 to 45% with mean disease incidence of 
24%. Among 97germplasm of turmeric screened 

against the disease under natural condition, 29 and 
38 numbers of germplasm were found to be 
resistant and moderately resistant against Taphrina 
leaf spot respectively. 

TUR/CP/5.2 Management of foliar disease of 
turmeric 
(Dholi, Chintapalle, Pottangi, Kumarganj, 
Pundibari, Jagtial, Raigarh, Coimbatore) 

An experiment was conducted to access the effect 
of rhizome treatment and spray of standing crop at 
different days of interval with different fungicides 
against foliar disease. For leaf spot disease caused 
by Taphrina maculans, all the treatments gave 
significant effect on all the parameters recorded and 
analyzed over control except germination of 
rhizome, where treatments (T5, Ts & T7) i.e., Foliar 
spray with Hexaconazole (0.1 %), Propiconazole 
(O.l%)and Tricyclazole (0.1%) was done at 45 and 
90 DM. Highest rhizome germination (99.33%) 
was recorded in treatment (TI), where rhizome 
treatment as well as foliar spray was done with 
Hexaconazole (0.1%) at 45 and 90 DAP. Highest 
yield (43.70 &a) with lowest leaf spot incidence 
(PDI= 6.66) were recorded in treatment (Ts), where 
foliar spray of crop was done by Carbanzim + 
Mancozeb (0.1 %) at 45 and 90 DAP. 

Among the treatments, rhizome treatment with 
propiconazole (0.1%) + foliar spray of 
propiconazole (0.1%) on 45 and 90 DAP gave the 
maximum per cent disease reduction over control 
(60.58%) followed by fhizome treatment with 
carbendazim + mancozeb (0.1 %) + foliar spray of 
carbendazim + mancozeb (0.1%) on 45 and 90 
DAP in case of leaf spot.(57.42 %). In the case of 
leaf blotch, rhizome treatment with carbendazim + 
mancozeb (0.1 %) + foliar spray of carbendazim + 
mancozeb (0.1%) on 45 and 90 DAP gave the 
maximum per cent disease reduction over control 
(60.45 %) followed by foliar spray of carbendazim 
+ mancozeb (0.1%) on45 and 90 DAP(50.35%). 

Minimum incidence of leaf blotch disease (17.84 
%, PDI) was recorded in rhizome treatment with 
hexaconazole (0.1%) + foliar spray with 
hexaconazole (0.1%) on 45 and 90 DAS followed 
leaf blotch incidence of 22.06 % foliar spray of 
carbendazim + mancozeb (0.1%) on 45 and 90 
DAS against the control of 32.0 % at Kumarganj. 
Minimum incidence of Leaf spot was observed by 
rhizome treatment and foliar spray of 
propaconazole (0.1 %) at 45 & 90 DAS followed by 



AICRPS Annual Re~or t  201 0-1 1 I 
16.22 % of leaf spot in rhizome treatment with 
tricyclazole (0.1 %) and foliar spray of tricyclazole 
(0.1%) at 45 & 90 DAS against control values of 
30.00. rhizome treatment with carbendazim + 
mancozeb (0.1 %) on 45 and 90 DAS was at par with 
tricyclazole (0.1 %) treatment. Maximum fresh 
rhizome yield of 378.88 was recorded in foliar 
spray of tricyclazole (0.1%) at 45 And 90 DAS. 
Fresh yield recorded in rhizome treatment with 
Hexaconazole (0.1%) and foliar spray with 
hexaconazole at 45 and 90 DAS was at par with 
tricyclazole treatment.Observation on three years 
pooled data shows that minimum leaf spot disease 
was 17. 39 per cent in seed treatment and foliar 
spray with hexaconazole (0.1 %) on 45 and 90 days 
followed by 20.06 % in foliar spray with 
Carbendazim and mancozeb (0.1%) on 45 and 90 
DAS. Minimum leaf spot diseases of 10.86 per 
cent were recorded in seed treatment and foliar 
spray with Propaconazole (0.1 %) on 45 and 90 
days. Maximum yield of 261.65 qlha in seed 
treatment and foliar spray with Hexaconazole 
(0.1%) on 45 and 90 days. Yield observed in foliar 
spray with Tricyclazole (0.1%) on 45 and 90 DAS 
was at par with above treatment. 

Rhizome treatment as well as foliar spray with 
Carbendazim + Mancozeb at 45 and 90 days after 
planting (T4) was found to be the best treatment for 
controlling both leaf blotch and leaf spot disease of 
turmeric at Pundibari. This treatment was closely 
followed by rhizome treatment as well as foliar 
spray with propiconazole (T2) and spraying only 
with carbendazim + mancozeb at 45 and 90 days 
after planting (Ts). However, there is no significant 
difference between T, (rhizome treatment as well as 
foliar spray with propiconazole), T4, and Ts in 
respect of disease intensity and yield. T, produced 
lowest percent disease index of 22.63 and 27.74 in 
case of leaf blotch and leaf spot respectively. This 
treatment also produced the highest yield of 9.40 
Kg/plot (1 8.95 t/ha) among all the treatments. 

rhizome treated with tricyclozole (0.1 % + foliar 
spray of tricyclozole (0.1%) on 45 and 90 DAP 
(79.06%). Lowest leaf spot disease index was 
recorded in rhizome treated with propiconazole 
(0.1 %) + foliar spray of propiconazole (0.1 %) on 
45 and 90 DAP (25.50%) which was followed by 
foliar spray of propiconazole (0.1%) on 45 and 90 
DAP (26.12%) but both were on par with each 
other. The next best treatment was rhizome treated 
with carbedazim + mancozeb (0.1 %) + foliar spray 
of carbedazim + mancozeb (0.1%) on 45 and 90 
DAP (26.73%). While in case of leaf blotch, the 
lowest disease index was recorded in foliar spray of 
carbedazim + mancozeb (0.1%) on 45 and 90 DAP ( 
17.06%) which was followed by rhizomes treated 
with carbedazim + mancozeb (0.1 %) + foliar spray 
of carbedazim + mancozeb (0.1%) on 45 and 90 
DAP (17.42%). More fresh rhizome yield was 
recorded in rhizomes treated with carbedazim + 
mancozeb (0.1%) + foliar spray of carbedazim + 
mancozeb (0.1%) on 45 and 90 DAP (20.257 t/ha) 
which was followed by rhizome treated with 
propiconazole (0.1%) + foliar spray of 
propiconazole (0.1 %) on 45 and 90 DAP (1 9.094 
t/ha). 

At Raigarh, minimum disease intensity 23.66 
percent and maximum yield 12.40 t/ ha was found 
when rhizome treated with carbendazim + 
mancozeb ( 1 : 1) and spray (0.1%) after 45 and 90 
DAS after planting followed by rhizome treated 
with trycyclazole (0.1 %) and spray (0.1%) after 45 
and 90 DAS after planting with 27.12 disease 
intensity and 10.55 t /ha yield. 

At Coimbatore, leaf spot intensity was less in 
treatment T6-foliar spray with propiconazone 
(0.1%) on 45 and 90 days (14.00 PDI) followed by 
T8-foliar spray with carbendazim + mancozeb 
(0.1%) on 45 and 90 days (16.67 PDI) which was on 
par with T6 and followed by T4-rhizome treatment 
with carbendazim + mancozeb (0.1%) + foliar 
spray on 45 and 90 days (2 1.33 PDI) as compared to 

No significant effect of fungicides on rhizome control (64.67 PDI). In the case of leaf blotch, the 
ge-ation and significant effect on disease index lowest disease intensity of 16.67 PDI was recorded 
and yield were observed at Kammarpally. in T6 treatment which was on par with T8 (18.00 
Rhizomes treated with carbedazim + mancozeb PDI) followed by T8 (2 1.33 PDI). Rhizome rot was 
(0.1%) + foliar spray of carbedazim + mancozeb absent in all the treatments. The rhizome yield was 
(0.1%) on 45 and 90 recorded the highest recorded for all the treatments. Among the nine 
germination (89.30%) which was followed by treatments, the highest yield was recorded in the T6 
propiconazole (0.1 % + foliar spray of (foliar spray with propiconazone (0.1%) on 45 and 
propiconazole (0.1%) on 45 and 90 DAP (85.73%) 90 days) treatment (43.47 t/ha) followed by T8 
and lowest rhizome germination was observed in (foliar spray with carbendazim + mancozeb (0.1 %) 
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on 45 and 90 days) treatment (38.67 t/ha). The 
maximum CB ratio of 1:4.96 was recorded in the 
treatment T6 (foliar spray - propiconazole (0.1%) 
followed by T8 (foliar spray with carbendazim + 
mancozeb (0.1 %) which recorded the CB ratio of 1 : 
4.44. The pooled mean of three years data revealed 
that T6 (foliar spray - propiconazole (0.1 %) on 45 
and 90 days) was the best treatment in reducing the 
leaf spot intensity to 19.33 PDI and leaf blotch 

- .  

intensity to 13.34 as compared to untreated control 
(61.56 PDI). This treatment was on par with T8 
treatment (foliar spray with carbendazim + 
mancozeb (0.1%) on 45 and 90 days.). The T6 
treatment also recorded the maximum yield of 
38.92 t/ha with the highest C: B ratio ofl:4.60 
followed by T8 treatment with yield of 34.44 t/ha 
and the CB ratio of 1:3.92 as compared to control 
(23.51 t/ha). 



TREE SPICES 

TSPICU1 Genetic Resources 
TSPlCV1.1 Germplasm collection, 1 
characterization, evaluation and conservation 1 
of clove, nutmeg and cinnamon 
(Dapoli and Yercaud/Pechiparai) 1 i 

I 
I 

'l'he germplasm of tree spices are maintained at 
Dapoli, Pechiparai and Yercaud centres (Table 3 1). 
The germplasm of clove consisting of two 

have been maintained at Dapoli, and are being , I 

I 
accessions viz. IISR Calicut type and Kallar type I 

evaluated for growth and yield performance. From 1 
the germplasm of clove planted during the year 1 
1996-97, five promising genotypes namely, I 
Selection-1-27, Selection -2-36, Selection-3-40, i Selection-4-42, Selection -5-49 were selected. The I 

plant height varied from 5.40 to 7.45 m., girth from / 
29.00 to 33.00 cm and spread varied from 2.45m to 1 
8.40m. Die back symptoms were observed on clove 
genotypes during the year. Defoliation and die back I 

of young shoots was observed and only 18 plants 1 
from genotype block recovered. 

This trial was initiated with an objective to collect, 
maintain, characterize and catalogue the ' 

germplasm of clove. Among the 24 accessions 
maintained at Pechiparai, SA-13, SA-8 and SA-1 
were identified as the promising accessions with 
regard to their yield performance (Table 32) 

Table 3 1. Tree spices germplasm collections ,, 
, AICRPS centres 1 

CropICentre 

Clove 

Dapoli 

Pechiparai 

Yercaud 

Total 

Nutmeg 

Dapoli 

Pechiparai 

Total 

Cinnamon 

Dapoli 

Pechiparai 

Yercaud 

Cassia 

Dapoli 

Pechiparai 

Indigenous1 
Cultivated 



Table 32. Performance of clove accessions at Pechiparail Yercaud 

Accession Year of Tree Stem Leaf Leaf Dry flower Clove Oleoresin 

planting height girth length breadth bud yield bud oil content 
(m) (cm) (cm) (cm) (kgltree) (%) 

S A I -  1996 7.45 3 1.75 13.50 5.50 2.90 2.00 2.20 
SA2 1996 7.80 35.00 13.80 4.70 2.13 2.05 2.11 
SA3 1996 6.86 28.75 12.50 4.92 1.90 2.00 2.13 
SA4 1996 6.50 27.90 13.50 4.80 1.30 2.11 2.24 
SA 5 1996 7.30 28.45 12.00 4.50 1.86 2.10 2.16 
SA6 1996 7.33 32.10 13.90 4.90 2.00 2.20 2.30 
SA7 ' 1996 7.86 33.70 14.30 4.60 2.50 1.95 2.05 
SA 8 - 1996 6.67 30.00 14.60 4.32 3.25 2.30 2.50 

- SA9 1996 6.34 29.15 12.40 4.70 3.00 1.92 1.86 
SA 10 1996 6.90 37.00 12.20 4.40 2.50 1.75 1.73 
SA11 1996 5.87 21.85 14.40 4.20 2.45 2.3 1 2.25 
SA 12 1996 6.00 29.20 14.30 4.70 2.20 2.56 2.16 
SA13 1996 8.15 38.55 13.70 4.55 3.70 2.78 2.56 

- SA14 1996 6.50 27.00 13.16 4.12 2.60 1.80 1.70 
_ SA15 2000 5.80 22.55 11.50 4.00 0.75 1.65 1.68 

9. SA 16 2000 5.25 22.36 10.78 3.16 0.80 1.60 1.50 
SA17 2000 5.79 23.45 13.00 4.30 0.75 1.54 1.56 

. SA18 2000 5.00 17.83 9.88 2.76 - - - 

SA 19 200 1 3.58 12.85 9.80 3.20 - - - 

SA 20 200 1 3.00 10.65 7.80 2.90 - - - 

.$ SA21 200 1 2.75 11.70 10.20 3.10 - - - - 

r! SA22 2006 1.95 3.50 9.80 3.30 - - - 

: SA23 2007 1.55 3.50 7.60 2.70 A - . - - 

SA24 2008 1.56 2.95 -- 7.50 2.30 - - - 

: Local I .  .- __ 
:: check - 1996 , - 3 

6.25 28.50 ' ; 12.51 4.34 1.00 1.50 1.50 
SED: 'I. - - 0.12 

- - ~ ~ s : ~ , $ g L ~ s ~ p ,  .-%? 
- A  0.60 0.13 5 .  , +. :-, -$.7.;.:az-L5 0.05 <--- - , 7. 0.06 -,- - A 

0.05 0.06 
,-.- 1% \<?; ~&-3~>7~&?2~ .  -+-:"- ,, --. 3 CD ;Q-;;:.- &-*, <B*5%&-"%-& k-&c" K T  $ jz2.= z7*, - .> .# * - 2;,$?f~~~.fwi?; &-,*I *- 

a'+* $ (p = 0.Os.1. 2; UJ$$.?.~~ 
-y ;",*- - - +at - ' p ,-A ,y -. r F.?. ,-. I 1-21 . . o.~T$I,I&~~&J*~;:~ . -t.; 6.f4:- (j:ll - 0.11' 
% .* -2 - 
Nutmeg Sel. 6 and Sel. 1 were identified as promising 

entries One promising collection of nutmeg genotype from 
Ratnagiri District was collected and added in the Cinnamon 
germplasm for evaluation. At present total 
germplasm of nutmeg consisting of 87 accessions 
have been maintained and are being evaluated at 
Dapoli centre. From the germplasm collections 
planted during the year 1996-97 fifteen promising 
types have been identified and selected during the 
year for further evaluation. Cumulative yield of 
four years ranged from 3 17-972 fruits and potential 
yield of63- 194 fruits. B- 38 (194), B-9 (17l), 9/20 
-21 (169), and 9/79-31 (152) showed higher 
potential yield. These genotypes are further 
evaluated for yield and fruit characters. 
At Pechiparai, the nutmeg selections Sel. 4, Sel. 2, 

Two collections of cinnamon (C. verum) from 
Ratnagiri District were collected and added in the 
germplasm for evaluation. At present total 
germplasm of cinnamon consisting of 13 
accessions have been maintained and are being 
evaluated. The data on growth parameters did not 
differ significantly in different genotypes. The 
plant height ranged from 3.56 - 4.61 m, the girth 
20.00 - 25.44 cm, the spread 3.23 - 4.47 m. and the 
regenerated shoots 4.06-5.7 1, 
Morphological characteristics yield and yield 
attributing traits are being evaluated to identify 
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promising accessions at Pechiparai. A high Glove 
yielding selection from Nagercoil was added to the Nine genotypes collected from IISR, Calicut is germplasm this year. Among the accessions, Se1.65 
performed well and gave a dry bark yield of 620 g being maintained at Pechiparai station and the 

/tree and leaf yield of 6.8 kgltree (Table 33). growth parameters were evaluated. Among the 
genotypes Se1.3 was found to be promising in terms 

tal Trial of yield characters (1 5 15.19 kgltree) (Table 34). 
'I'SY/Cl/Z.l CV'I' 1992 - clove 
(Yercaud, Pechiparai) 

Table 33. Performance of cinnamon at Pechioarai I 

SA3 
SA4 
SA5 
SA 6 
SA7 
SA 8 
SA9 
SA 10 
SA11 
SA 12 
Local check 
SED 

Yieldlkgltree (dry) Pooled Yield 
2010 mean (Kglha) (dry) 
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TSPlCY2.2 CVT 2001- nutmeg 
(Dapoli, Pechiparai) 

At Dapoli, significant difference was observed only 
in girth and the other parameters viz. height, 
number of branches and spread did not show any 
significant differences among the different 
genotypes. The plant height ranged from 0.73 - 
1.43 m., the girth 10.17 - 19.17 cm. and the spread 
0.53 - 1.88 m. 

Six accessions were collected from IISR, Calicut 
and are being maintained and evaluated along with 
a local check. Among the accessions A91150 has 
recorded the highest plant height of 1.10 m, stem 
girth of 1 1.30 cm and maximum number of shoots 
recorded were 1 8.00 (Table 35). 1- 

Pechiparai 
Accession Plant 

mance of CVT nutmeg zttl 

Stem 
girth 
(cm) 
9.65 

11.05 
8.11 
6.92 

11.30 
7.35 
6.20 
0.10 
0.2 1 
2.07 

No. of 
branches 

5.25 
14.56 
13.05 
13.25 
18.00 
7.36 
3.12 
0.07 

TSP/CI/2.3 CVT 2001 - Cassia 
(Pechiparai, Dapoli) 

:able 36. Growth and yield performance of 
:VT cassia at Pechipmi 

Plant 
Accession height 

(m) 
C1 2.50 
Dl 2.45 
D3 5.05 
D5 2.66 
Local check 2.10 
SED 0.15 

Stem 
girth 
(cm) 

22.30 
23.14 
40.00 
30.06 
19.33 
0.02 

Leaf 
yield 

(gltree) 
287.15 
300.55 
390.00 
350.00 
260.12 

15.83 

Bark 
yield 

(gltree 
190.2: 
200.0( 
213.0( 
199.1: 
188.5( 

0.2! 

TSPfCM.2.2 Post harvest technology studies in 
cinnamon 
(Dapoli, Pechiparai, Sirsi) 

At Dapoli, the experiment was laid out in factorial 
randomised block design with twelve treatment 
combinations. Two genotypes viz. Konkan Tej and 
ACC-11 were selected for experiment. Two lengths 
of stem viz. 50 & 100 crns were selected for bark 
extraction as per treatment details. Three sizes of 
stem viz. 1-2, 2-3, and 5-6 crns, were used as per 
details mentioned in the experiment. 

Effect of genotypes on bark thickness and quill 
weight 

It was observed from the pooled results that there 
were no significant differences in bark thickness 
before drying, bark thickness after drying, quill 
fresh weight, quill dry weight among different 
genotypes. No significant differences between 
yield of two genotypes i.e. Konkan Tej and ACC- 

Four genotypes collected from IISR, Calicut along i l l  after selection certain length and certain 

with local check is being evaluated at Pechiparai. thickness of stem of bark extraction. 

Among the four selections, D3 was found to  be Effect of length of stem on bark thickness and 
promising with plant height of 5.05 m, stem girth of quill weight 
40 cm, the leaf yield of 390 gltree, and bark yield of 
21 3.0 g/tree (Table 36). 

At Dapoli, the data on growth parameters viz. 
height, number of regenerated shoots and spread 
did not differ significantly in different genotypes. 
The genotype KKVCTSH, recorded significantly 
higher girth (32.03 cm) followed by KKVCTSH, 
(3 1.63 cm). The oil percentage in leaf varied from 
6.16-7.44 %. The genotype KKVCTSH, and 
KKVCTSH,recorded higher oil percentage 7.44 % 
and 7.36 %respectively than other genotype. 

No significant differences in bark thickness before 
drying, bark thickness after drying, quill fresh 
weight, quill dry weight among different length of 
cinnamon stem selected for bark extraction. This 
indicates that length of stem of cinnamon had no 
direct relation with yield of cinnamon bark (Table 
37). 
Effect of thickness of stem on bark thickness and 
quill weight 

Significantly highest bark thickness before drying 
1.14 mm., bark thickness after drying 0.82 mm, 



quill fresh weight 11 1.21 g & quill dry weight 56.64 
g were recorded in T, treatment (5- 6 cm thickness 
of stem) (Table 37). This might be due to more 
maturity of stem is related with more thickness and 
more weight ofbark in cinnamon. 

EHect of GxL 

It was observed from pooled results of interaction 
effect regarding genotype and length of stem that 
there were no significant differences for bark 
thickness before drying and bark thickness after 
drying. But quill fiesh weight and quill dry weight 
showed significant differences due to interaction 
effect of G x L. (Table 38). The G,L, (Konkan Tej 
with 100 cm. length of stem) interaction, recorded 
significantly as high as 126.33 g and 65.93 g quill 
fresh weight and quill dry weight respectively 
which was at par with G, L, which recorded 124.05 g 
(quill fresh weight) and 6 1.92 g (quill dry weight) 
respectively. This might be due to interaction effect 
of higher length of stem (100 cm) with genotypes 
(GI & (3,). 

It was observed that interaction effect of genotype 
and thickness of stem produced significant 
difference in bark thickness before drying, bark 
thickness after drying, quill fresh weight, quill dry 
weight of cinnamon. Significantly maximum bark 
thickness before drying was recorded in treatment 
combination G, T, i.e. 1.72 mm which was at par 
with 1.70 mm (treatment combination G, T,). 
Significantly maximum bark thickness after drying 
(1.28 cm), quill fiesh weight (172.49 g) and quill 
dry weight (89.26 g) were recorded in treatment 
combination G,T, which were followed by G,T, 
treatment combination i.e. 1.17 mm bark thickness 
after drying, 16 1.15 g quill fiesh weight and 80.67 
quill dry weight of cinnamon. Also interestingly 
significantly low bark thickness before drying 
(1 .OO mm), bark thickness after drying (0.69 mm) 
quill fresh weight 58.12 g, quill dry weight 26.72 g, 
were recorded in G,T, treatment combinations 
which were also at par with G2T, treatment 
combinations (Table 38). The higher values of bark 
thickness & quill weight in T, treatment 
combinations indicated dominant and profound 
effect of thickness of stem on interaction effects 
with genotypes. (G x T interactions). 
EHect ofLx T 
It was observed from pooled results of interaction 
effects of length of stem & thickness of stem in 
cinnamon, there were significant differences in 
bark thickness before drvin~. bark thickness after 

drying, quill fresh weight, quill dry weight of 
cinnamon. Significantly maximum bark thickness 
before drying (1.72 mm), bark thickness after 
drying (1.24 mm) quill fresh weight (214.22 g), 
quill dry weight (109.03 g) were observed in 
treatment combination L,T, which was at par with 
 LIT^ for bark thickness before drying (1.70 mm), 
bark thickness after drying (1.20 mm) and quill 
fresh weight (1 19.42 g) (Table 38). This might be 
profound and dominant effect of higher thickness 
of stem on length of stem in cinnamon. 

EHect of interaction of Gx  Lx T 

The pooled mean interactions effect of genotype, 
length and thickness of stem in cinnamon are 
presented in Table 39. The results indicate that there 
were significant differences in bark thickness 
before drying, bark thickness after drying, quill 
fresh weight, quill dry weight as affected by 
interaction effect of genotype, length of stem and 
thickness of stem in cinnamon. Significantly 
maximum bark thickness before drying (1.74 mm) 
was recorded in treatment combination G ~ L I T ~ ,  
which was at par with G,L,T, (1.72 mm), G2L2T3 
(1.71 mm) and GILIT~ (1.67 mm). The treatment 
combination GiL2T3 produced significantly highest 
bark thickness after drying (1.33 mm) quill fresh 
weight (223.31 g) quill dry weight (117.28 g) 
respectively. Significantly low bark thickness 
before drying (1 .OO mm) quill fresh weight (49.13 
g) and quill dry weight (22.928) were recorded in 
treatment combination GILITI which was at par 
with treatment combination G~LITI.  Significantly 
low bark thickness after drying (0.65 mm) was 
recorded in treatment combination GIL~TI which 
was at par with G ~ L ~ T I  treatment combination 0.70 
mm. Significantly higher yield of G x L x T indicate 
profound, dominant and major role of thickness of 
stem selected for coppicing on thickness of bark 
and quill weight in cinnamon. The data regarding 
oil percentage of different thickness of stem in 
Konkan Tej & ACC- 1 1 genotypes are presented in 
Table 40. It was observed that oil percentage was 
higher in thicker stem in both the genotypes. Higher 
oil percentage was observed 5-6 cm. thick stem i.e. 
Konkan Tej (3%) and ACC-11 (2.50%) 
respectively. The data regarding economics of bark 
extraction in cinnamon are presented in Table 4 1. It 
was observed fiom the table that treatment T3 (5-6 
cm thickness stem of cinnamon) resulted highest 
net profit (Rs.6701-). Hence for getting highest 
cinnamon bark yield 5-6 cm thick stem for bark 
extraction in cinnamon is recommended. 
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I B Table 37. Efiect of genotype, length (cm) and thicicness (cm) of stem on ba& thickness be~ore ary, pa 
thickness after drying, quill fresh weight, quill dry weight of cinnamon (Pooled of 2008-09,2009-10, 

thickness of stem; T, 5-6 cm thickness of stem. 

Table 38. Effect of G x L, G x T and L .- r on fresh bark thickness before drying, bark thickness after 
drying, quill fresh weight and quill dry weight of cinnamon (Pooled of 2008-09,2009-10,20 10- 1 1) 
at Dapoli 1 

Bark Bark 
Treatment thickness thickness Quill fresh Quill dry 

Combination before drying after drying weight (g) weight (g) 
G x L  (mm) (mm) . 
GiLi 1.28 0.93 82.07 40.76 
GiL2 : 1.30 ' :0.92 126.33 65.93 
GzL1 1.33 0.90 8 1.32 41.68 
G2L2 1.28 ~0.87 124.05 61.92 
S.Em.+ 0.035 0.028 3.427 1.724 
C.D. 5% N.S. N.S. 14.20 5.966 
G x T  
GlTi 1 .OO 0.69 58.12 26.72 
G1T2 1.17 0.80 81.99 44.06 
G1T3 1.70 1.28 172.49 89.26 
@TI 1 .OO 0.71 61.10 29.73 
GzT2 1.19 0.78 85.79 45.01 
GzT3 1.72 1.17 161.15 80.67 
S.Em.r 0.026 0.037 3.871 2.553 
C.D. 5% 0.088 0.130 13.395 8.833 
L X T  
LiTl 1 .OO 0.72 50.62 23.40 
LiT2 1.22 0.82 75.04 39.37 
LiT3 1.70 1.20 119.42 60.9C 
L2Ti 1 .OO 0.68 68.60 33.05 
L2T2 1.15 0.76 92.75 49.7 1 

/ C.D. 5% b ' 0.118 
0.07 A 2 , 1 9  

7.53 d 
G ,  Konkan Tej; ~ , - ~ c c - L l , t & O c m  length of stem; L, - 100 cm length of stem;T, - 1-2 cm thickness of stem; T, - 2 - 
3 cm thickness of stem;T, - 5-6 cm thickness of stem 

ALAA-A -. 3 I., 



Table 39. Effect of interaction on bark thickness before drying, ba 
: i weight, quill drv weiqht of cinnamon (Pooled of 2008-09,2( 

rreatrne~lt . , - D a r K  
n-  

Combinations ; . : befo,, . . '  ,L 
'5 

- ,  4 . -  - .  
GiLiTi .>.;,. . ' . .".I 

.i i 
0.73 

GlLiT;! k:.- - -  - - 1.18 0.83 
GlLiT3 z-22,- . + : " , . -.- 1.67 . 1.24 
GlLzTl .I;:' - -<. , -+ 1.00 0.65 
G1L2T2 C 'r > ' . ., 1.17 0.77 
G1L2T3 ;3 --. . . 

,--I -a;, - 1.72 
r i- - 

1.33 
GzLiTi il- ;:. 1 - 1 .O 1 0.72 
GLITZ :-,!-:+ :, . . I J -26 a 0.81 
G2LlT3 ; J:-',,+i '1' ~1.74 1.17 
GzLzTi 1; ;. -, . 1.01 - 0.70 

- I ,  :r .<+-" a G2L2T2 +:m:-:: - I  . - 1.13 0.76 
G2L2T3 yGd.,; ' - - *  

? 3 q.;,- 1.71 * - '  . .., 1.16 
" I 

S.Em.&.~-~,-.~y..r-"'16., &047 . -  0.040 
C.D. 5 G  , ' - - - - 0.138 0.118 , 5 - 

;hichess after drying, quill 
- 10,2010-1 1) at Dapoli 

Quill ary 
I weight (g) 

Gi - Konkan Tej ; Gz-Acc-11; Li - 50 cm length of stem; L2 - 100 cm length of stem; Ti - 1-2 cm thickness of stem; T2 
- 2 -3 m thi-s of stem; T, - 5-6 cm thickness of stem, 

Genotype Oil Percentage 

Stem thickness 1-2 cm 2-3 cm 5-6 cm 
Konkan Tej 2.78 2.80 3.00 
ACC- 11 2.35 2.40 2.50 

TaMe 41. Cost of production of 10 kg cinnamon bark (cost in Rs) at Dapnli 

Cinnamon bark extraction c 

1-2 cm stem 2-3 cm stem 5-6 cm stem 

. , thickness thickness 
daterial cost 1460 1430 

.abour cost - 550 515 

Ither cost 310 135 

'otal cost 2320 2080 1830 

4et return by 

elling of produce 

: B ratio 

qet profit per 10 kg 

Zinnamon bark 



Significant difference was noticed in genotype, 
length, thickness and G x L and L x T interactions in 
cinnamon at Pechiparai. Among the genotypes, 
G1 recorded significantly higher mean dry weight 
of quills (130g). Among the lengths tried the L2 
recorded the higher mean dry weight (82g). The 
interaction effect also follows the similar trend with 
respect to G x L and L x T. G1 and L2, L2 and T3 
recorded significantly higher dry weight of quills in 
the above treatments. Among 3 genotypes tried for 
processing studies, significant difference was 
observed among the treatments with respect to the 
characters viz. bark thickness, bark fresh weight, 
bark dry weight and bark dry recovery percent. 
Mean dry bark yield recorded in 50 cm stem shoots 
with 1-2 cm., 2-3 cm. and 5-6 cm diameter of G, 

genotype was 22.70g., 33.608. and 50g., 
respectively and its dry recovery percent was 
49.15, 49.20 and 52., respectively. There was 
increase in fresh as well as dry bark yield with 
increasing the thickness and the length of the stem 
shoot. However, the increment was proportionately 
more in 50 cm shoots in all the treatments where, 
the maximum value of 22.70g, 33.608 and 50g was 
recorded in the shoots of 1-2 cm, 2-3 cm and 5-6 cm 
diameter, respectively of G, genotype. Bark dry. 
yield recovery varied between 44.20 percent and 
53.70 percent (G, genotype having 100 cm length 
and 1-2 cm diameter) with significant difference 
among some of them (Table 42). The genotype, 
length and thickness did not influence significantly 
the content of essential oil. 

Treatment 

GiLiDi 
GiLlDz 
GILID~ 
GILZDI 
G I L ~ D ~  
GiL2D3 
GzLlDi 
G2LlD2 
G2LiD3 
GzL2Di 
GzL2Dz 
G2L2D3 
G3LlDi 
G3LlD2 
G3LlD3 
G3L2Di 
G3L2Dz 
G3L2D3 
Sem + 
CD (P=0.05) 
'V (%) 

Fresh bark 
thickness 

(mm) 
0.78 
1.10 
1.50 
0.75 
0.90 
1.46 
0.80 
0.97 
1.43 
0.81 
0.89 
1.34 
0.72 
0.96 
1.63 
0.73 
0.88 
1.28 
0.04 
0.08 
5.3 1 

Dry bark 
thickness 

(mm) 
0.53 
0.76 
1.08 
0.37 
0.64 
1.12 
0.5 1 
0.72 
1.02 
0.36 
0.62 
1.07 
0.46 
0.68 
1.08 
0.29 
0.64 
0.98 
0.02 
0.04 
3.76 

Fresh bark 
weight (g) 

Dry bark 
weight (g) 

Dry bark 
recovery (%) 

G =  Genotype (GI, Ga, €33); L= Leflgth ofstem&oot(li = 50 cm gt Lz= 100 cm); D = Shoot  diameter@^ = 1-2 cm; D2= 2-3 
cm; D3 = 5-6 cm). 

TSPICIM Disease Management Trial 
TSPlCPl3.1 Management of die back and 
wilt disease of nutmeg 

(Dapoli) 

Profile soil and surface soil analyses of germplasm 
block of nutmeg at Bhatye, Ratnagiri, Maharashtra 
were carried out at Dapoli. 



CORIANDER Table 43. Coriander germplasm collection at 

I . centre Indigenous Total 
Wild and 

Cultivated related sp. 
Coimbatore 275 - 27s 
Dholi 143 - 143 
Guntur 309 - 309 
Hisar 266 - 266 
Jagudan 74 21 (Exotic) 95 
Jobner 753 102 855 
Kumarganj 102 - 102 
Pantnagar 30 - 30 
Solan 92 - 92 
Total 2044 123 2167 

CORlCIll Genetic Resources Haritima (0.90 kgl5.4m). Among the promising 
COR/CI/1.1 Germplasm collection, accessions, RD-420 and RD-395 gave the 
description, characterization, evaluation, maxin~um yield (1.35 kd5-4m2) f o ~ ~ ~ w e d  by RD- 
conservation and screening against diseases 387, RD-419, RD-400 and JCO-132 i.e., (1.20 
(Coimbatore, Dholi, Guntur: Hisa,: Jagudan, kkg15.4m2). 
Jobner & Kumarganj) During 20 10- 1 1, ninety five entries were evaluated 
Among the 275 coriander accessions evaluated at at Guntur. Among the entries evaluated, LCC-209 
Coimbatore, the coriander grain yield ranged from highest single plant yield (3.5 gfplant) 
25g per plot to 90g per plot. The average mean yield followed by LCC-224 (2.9 g), CS-23 (2.6 g), LCC- 
is 44g per plot. Out of 275 collections evaluated, 205 (2.56 g), LCC-236 (2.38 g), LCC-197 (2.36 g), 
113 genotypes recorded a yield higher than the LCC-245 (2.3g) and CS-7 (2.lg) which were 
mean yield. The highest mean coriander yield was significantly superior to the best check Swathi 
registered by the accession CS-25 1 (90g per plot). (1.26 g). 
Three checks were involved in the evaluation (CS- One hundred forty three accessions of 
111, CS-49 and CS-82)- The grain yield of the were evaluated in two row plots of 3.0 meter length 
check lines were 55g for CS- 11 1 and CS-82 and each using Hisar Anand, Narnaul Selection and 
40g for CS-49 respectively. Powdery mildew Pant Haritima as checks during 20 10-20 1 1 at Hisar. 
intensity was noticed in all the accessions. The PDI The mean seed yield of the gemplasm material 
ranged from 17.5 PDI to 67.50 PDI. The accessions ranged from 15.4 cglplant (DH-~  15, DH-286) to 
viz-, CS 169, 175, 261 and 265 recorded the least 45.6 g/plant (DH-281). Seventy one lines gave 
disease intensity of 17.5 PDI. The other accessions higher seed yield than the highest yielding check, 
viz.7 CS 62, 74, 75, 80, 90, 167, 171 and 270 Hisar Anand. The most promising lines for seed 
recorded the minimum disease intensity of 20.50 yield were DH-237-2, DH-244, DH-244-2, DH- 
PDI. The accessions viz., CS 61,73,87,95,98,159, 254, DH-277, DH-278, DH-279, DH-280-1, DH- 
170, 263, 225, 245, 268 and 272 recorded the 281 DH-287 DH-294, DH-318, DH-393-1 and 
disease intensity of 22.5 PDI- The gerrfr~lasm ~ ~ 1 3 9 3 - 2 .  ~ h e s e  lines were maintained by sib 
~ ~ m e r v e d  at Vmous AICRPS centres 1s given ln mating under muslin cloth and self seed of all the 
Table 43. lines have been harvested. 
One hundred forty three gemplasm of coriander At Jagudan, 95 entries were raised and evaluated 
Were collected and evaluated for promising line with GCori-l and GCori-2 as checks for different 
with respect two yields at Dholi. Fourteen yield attributes. Among them eight entries was 
accessions namely, RD-420, RD-395, RD-387, dwarf type, having less than 52 cm plant height. 
RD-419, RD-400, JCO-32, RD-389, RD-396, RD- Two entries had more branches i.e. more than 8.0 
378, m - 7 3 ,  m-241,  m-303,  JCO-72 and JCO- branches per plant. The higher umbels per plant 
115 gave the n~aximum yield ranging from (1.35 to were recorded by entry JCr-376 i.e. e"19. Five 
1-15 kg/3.6m) as compared to high yielding entries recorded equal or more than 5.5 umbellate 
varieties Rajendra Swati (0.85 kgl5.4m~) and Pant per umbel. The entry JCr-380 was for 



more seeds per umbel i.e. > 60 seed per umbel. The 
entry JCr-393 was as early maturity type (< 100 
days). Two entries found bold seeded has high test 
weight i.e. > 17 g. Five entries (UD-100, JCr-327, 
Lam-6, Lam-69 and Lam-73) identified as high 
yielders recorded more than 1389 kgha grain yield. 
During the year, total 74 (72+2) entries of Jagudan 
centre, were screened for the resistance against 
powdery mildew disease under natural condition. 
The incidence of powdery mildew ranged from 
10.25% to 40.25%. None of the entries were found 
resistant against the disease. 

Two hundred thirty germplasm accession of 
coriander were evaluated along with nine checks 
namely, RCr-20, RCr-41, RCr-435, RCr-436, RCr- 
446, RCr-480, RCr-684, RCr-728 and Local in 
augmented design in one row plots of 3 x 0.3 sq.m 
size at Jobner. A wide range of variability was 
found for all the characters studied. Out of 230 
accessions, 23 accessions were better than best 
check variety RCr-728. Some of the promising 
accessions identified on the basis of yield per 5 
plants were UD-309, UD-77, UD-225, UD-57, 
UD-247, UD-75, UD-410, UD-340, UD-87, UD- 
2 18, UD-409, UD- 1, UD-259 and UD-292. 

Hundred and two germplasm were evaluated at 
Kumarganj. NDCor-38 gave the maximum seed 
yield of 18.45 qlha followed by NDCor -2 with seed 
yield of 17.40 qlha. 

Multilocation evaluation of coriander genotypes 

Coimbatore- 30) of coriander were evaluated for 
the second year during 20 10 - 1 1 along with two 
checks. The single plant yield varied from 14.15g to 
38.40 g. The highest yield was recorded by the line 
LCC-209 (38.408 per plant) followed by CS-3 
(36.548 per plant) more than the checks. Among the 
genotypes evaluated eighty four genotypes out 
yielded the local check CO (CR)- 4 and forty seven 
genotypes out yield of the check Sudha. With 
regard to the screening for powdery mildew disease 
incidence in the coriander germplasm accessions, 
the entries LCC-226 and LCC-245 recorded the 
least disease intensity of 18.80 PDI (Grade 1) 
followed by the entries viz., LCC-198, 
199,208,2 11,2 16 and 222 which recorded less 
disease intensity of 20.20 PDI. 

Fifteen germplasm were tested in six blocks with 
three checks at Kumarganj. None of the germplasm 
was disease free for stem gall and powdery mildew 
disease under field conditions. No significant 
difference was obtained for yield. 

COR/CI/2.4 CVT 2009-VIII 
(Jagudan, Jobnec Guntuc Hisac Kumarganj) 

The yield differences among the entries were 
significant at Jagudan. The entries COR-32 and 
COR- 30 gave significantly highest yield (i.e., 1880 
and 1803 kghal), which was 16.34 and 11.57% 
higher over check G Cori 2, respectively during 
201 0-1 1. The pooled over two year's data shown 
significant differences for yield. The entry COR 32 

In the multilocation evaluation of coriander gave 2487 kgha' yield, which was 26.24 per cent 
genotypes ninety germplasm lines (Guntur - 60 & higher ~ v e r ~ h e c k  G Cori 2 (Table 44)- 

--  CVT coriander at Jagudan 

Projected Yield (kgha-') 
2010-11 

1077 
1151 
1725 
972 

1710 
1803 
1611 
1880 
1550 
1049 

0 
1616 
1562 - 1502 

S.Em. =t 180 94 
C.D. at 5% 530 274 
C.V. % 13.49 11.89 
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During 20 10- 1 1 rabi season, eleven genotypes of check Sudha (6.87). Maximum number of seeds per 
coriander from different coordinating centers were umbel were recorded in COR-3 1 (46.17) followed 
tested with Hisar h a n d ,  Sudha and Local as by COR-28 (44.83) which were on par with each 
checks in Randomized Block Design with three other and significantly superior to the check Sudha 
replications at Guntur. Among the entries, (34.57). Among the entries evaluated, COR-31 
maximum plant height was recorded in COR-27 (1 3 19 kgka), COR-30 (1037 kg/ha) and COR-28 
(75.87cm) followed by COR-3 1 (74.33 cm) which (1041 kglha), recorded significantly higher yield 
were on par with each other and significantly than checks Sudha (829 kg/ha), local (284 kgka) 
superior to the check Sudha (65.33 cm). Maximum and national check Hisar h a n d  (62 1 kgka). 
number of primary branches was recorded in COR- 
30 (5.4) which was significantly superior to the Among all the entries COR-25 gave the maximum 

check Sudha (3.4). Regarding number of secondary yield of 19.44 q/ha at Kumarganj. A yield of 20.3 1 

branches, maximum number were recorded with q/ha was recorded in Kumarganj selection used as 

COR-30 (18.73) followed by COR-31(16.33) check (Table 45). 
which were found superior to the check Sudha COR/CV~.~ Coordinated Varietal Trial 
(13.73). COR-29 (53.3 days) was earliest to reach 2009 
the fifty percent (65.3 (Ajmec Dholi, Guntu: Hisac Jabalpur, Jagudan, 

maximum number of to reach fifty JobneK Kumarganj, Navasari, Panfnagar, 
percent flowering. Regarding number of umbels Raigarh, Udarpur bPanniyur) 
per plant, maximum number was recorded with 
COR-31 (26.43) which was found superior to the Among the promising entries and check, COR-34 
check Sudha (15.87). Maximum number of and COR-33 recorded significantly higher plant 
umbellets per umbel were recorded in COR-31 height (147.46 & 137.63 cm) respectively as 
(8.57) fol~owed by COR-29 (7.37) which were on compared to national check variety Hisar Anand at 
par with each other and significantly superior to the Dholi. However, none of the entries was found 

Table 45. Yield and ancill observations in coordinated varietal trial on coriander during 2010-1 1 
- - -- - 

L 

: Cor-31 
Hisar Anand 
(check) 
Cor-30 
Cor-33 
Cor-29 
Cor-32 
COT-28 
Cor-26 
Cor-25 
Cor-35 
Cor-27 
Cor-34 
K. selection 
(Ch.1 
RCR-728 : SEMk 

I CD(0.05) 
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significantly superior over local check variety 
Rajendra Swati regarding number of primary 
branches per plant, number of secondary branches 
per plant, number of umbels per plant, number of 
umbellets per umbel, number of grains per urnbellet 
and yield per plot or projected yield per hectare. 
While local check variety Rajendra Swati was 
found significantly early 50% flowering (79.33 
DAS) as compared to entries COR-27, COR-28, 
COR-29, COR-3 1, COR-33, COR-34, COR-35 
and Hisar h a n d .  

Significant differences were obtained for all the 
parameters. Plant height ranged from 95.3 to 126.1, 
number of branches 6.1 to 10.8, umbels per plant 
47.7 to 107.8 and seeds per umbel 23.6 to 38. 
Maximum seed yield (2 126 kgha) was recorded in 
COR-32 followed by COR-3 1 (2091 kglha) and 
COR-27 (1 876 kglha). Among the genotypes tested 
at Jabalpur, COR- 33 gave maximum height 
(12 1.46 cm) and no of primary branches (9.26). 

Whereas COR-32 gave maximum number of 
secondary branches (13.33), umbelslplant (28.83), 
urnbellets/umbel(10.26) and yield (2.35 kglplot & 
2.446 tlha). 

Fourteen entries were evaluated in RBD with 3 
replications in a plot size of 3 x 2.4 sq. m. 
accommodating eight rows spaced 30 cm apart 
with plant to plant distance of 10 cm at Jobner. The 
analysis of variance revealed significant 
differences among the entries for all the traits 
including seed yield. The seed yield ranged from 
948.15 to 1601.85 kglha. Of the fourteen entries 
evaluated, COR-3 1 recorded maximum seed yield 
of 1601.85 kglha followed by COR-27 (1557.41 
kglha), COR-32 (1540.28 kglha), COR-34 
(1535.65 kgha), COR-33 (1509.72 kglha), RCr- 
435 check (1496.76 kgha), Hisar Anand NC 
(1487.04 kglha) and COR-25 (1389.35 kglha), 
while lowest seed yield of 948.15 kglha was 
recorded in COR-29 (Table 46 ). 

rable 46. Coordinated Vmetal Trial of coriander 2009- 10 at Job 
n , , -  

I ' S  . 
E 
U 
w 

h 
L 
C, 

E 
W 

COR-25 56.67 
COR-26 55.00 
COR-27 62.00 
COR-28 79.67 
COR-29 55.00 
COR-30 56.33 
COR-3 1 63.67 
COR-32 69.67 
COR-33 73.00 
COR-34 69.00 
COR-35 85.67 
Hisar 
AnandNC 68.33 
RCr-43 5 
Check 68.67 
Local 
Check 68.00 



Significant differences were obtained for all the COR-28, COR-33 and COR-35 the remaining 
character at Pantnagar. Maximum seed yield genotypes were significantly superior over RCr- 
(2295.67 kg/ha) was recorded for Cor-28 followed 728. COR-29 was earliest to flower (43.67 days) 
by Cor-33 (2236.33 kg/ha) and Cor-3 1 (2044.00 followed by COR-25 and COR-30 (both with 45.67 
kg/ha). days). For no. of primary brancheslplant, GCr-2 

Among the 13 entries evaluated at Raigarh, COR- 
3 1 (1267.36kglha) was found significantly superior 
over all the checks ICS-l(LC), Hisar Anand and 
RCor- 728 with yield 850.69, 562.50 and 232.64 

Fourteen genotypes including Hisar Anand, 
Rajasthan Coriander -728 (National Checks) and 
Gujarat Coriander-2 (Local Check) were evaluated 
in Randomized Block Design with three 
replications at Navsari during Rabi-20 10- 1 1. 
Observations were recorded on days to 50% 
flowering, plant height (cm), no. of primary 
brancheslplant, no. of secondary brancheslplant, 
umbellate per plant, umbellatelurnbel, no. of 
seedslumbel and seed yield (kglha). Significant 
difference among genotypes was observed for all 
the traits except for plant height, urnbellatelumbel 
and seedslumbel. For seed yield, Cor-27 was the 
highest yielding genotype (1 034.8 1 kglha) 
followed by GCr-2 (1030.61 kglha) and Cor-29 
(951.95 kglha). None of the genotype had 
significantly out yielded the check Hisar Anand and 
GCr-2 while among eleven tested genotypes except 

registered the highest primary brancheslplant 
(7.87) followed by COR-25 and COR-33 (both 
with 7.40 no. of primary brancheslplant). Among 
eleven tested genotypes, none of the genotype was 
significantly superior over Hisar Anand and GCr-2. 
GCr-2 recorded the highest no. of secondary 
brancheslplant (25.20) followed by COR-35 
(23.67) and COR-34 (21.87). None of the 
genotype was significantly superior over GCr-2. 
COR-30 manifested the highest no. of 
urnbellatelplant followed by COR-29 (1 8.80) and 
RCr-728 (18.27). None of the genotypes 
significantly out yielded the check GCr-2 and RCr- 
728 while COR-29, COR-30 and RCr-728 were 
significantly superior over Hisar Anand. 

The trial was conducted with leafy coriander 
genotypes from TNAU, Coimbatore and APHU, 
Guntur (three each) and one genotype from 
NRCSS, Ajmer with two checks. The leaf yield of 
the genotypes varied from 2.15 kg per plot (4.8m2) 
to 3.62 kg per plot. The highest yield was recorded 
by the genotype ACr- 1 followed by CS-l(3.53 kg 
per plot) which were higher than both the check 
(Table 47). 

able 47. Mean p6rfomance 'of coriander (lea& type during off se~eason) CVT 20 10 gmo.typs - 
01 0- 1.1 ai Cbimbatore 
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ACr- 1 
CS- 1 
CS-11 
CS-38 
LCC-234 
LCC-242 
LC9244 
CO(CR)l 8 

Sadhana (check) 
SED 
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CORlCI13 Varietal Evaluation Trial ie Pant Haritima. 

COR/CI/3.1 Initial evaluation trial 2010 Ten promising coriander accessions from 
(Dholi, Kumarganj, Jobnel; Jagudan, Hisar) germplasm entries were tested in RBD. Replicated 

Eight promising entries and two checks (Pant 
Haritima and Rajendra Swati) were tested at Dholi 
under Initial evaluation trial during 20 10-20 1 1. 
Among the two check varieties, Pant Haritima was 
found at par with check variety Rajendra Swati 
regarding height of the plant, number of branches 
per plant, number of umbellets per plant, number of 
umbellets per umbel and number of grains per 
umbel. However, local check Rajendra Swati 
produced significantly higher yield per plot (0.92 
kg m . 2 )  or projected yield per hectare (1.7 1 t ha-1) as 
compared to check variety Pant Haritima. Among 
the promising entries and two checks, all the entries 
were found non significant as compared to check 
varieties Rajendra Swati regarding all characters 
except yield per plot or projected yield per hectare. 
However, RD-377 gave significantly higher yield 
(1.22 kg14.8m') or projected yield per hectare (2.28 
tka) as compared to check variety Rajendra Swati 
(0.92 kgl4.8 m20r 1.71 t/ha). 

At Kumarganj, highest yield of 17.87 q/ha was 
recorded in NDCor- 10 followed by yield of 17.53 
qka  in NDCor-38 showing a maximum per cent 
increase of 4.0 1 in NDCor- 1 0 over the check Hisar 
Anand. 

The entries tested at Jagudan were found 
nonsignificant for yield. However, the entries JCr 
3 89 and JCr 40 1 gave 1898 and 1 87 1 kgha: yield, 
which was 20.60 and 18.84 per cent higher over 
check G Cori 2, respectively.The pooled over three 
years data shown significant differences for yield. 
An entry JCr- 404 gave 1857 kgha-1 yield, which 
was 17.77 per cent higher over check G Cori 2. 

The initial evaluation trial (IET) in coriander was 
conducted with ten accessions along with Hisar 
Anand as check during 2010-201 1 in plots 
measuring 3.0 x 2.0 m at Hisar. The results 
indicated that DH-281 and DH-314 gave 
significantly better yield over Hisar Anand (check) 
showing 23.5 and 20.3% increase in yield, 
respectively. 

Ten genotypes of coriander have been evaluated in 
RBD along with 2 checks for seed purpose at 
Pantnagar. Only one genotype PD (S)-2 1 (seed 
yield - 19 10.13 kg/ha) was superior over best check 

thrice with Sudha as check at Guntur. All entries 
evaluated differed significantly in all the yield 
attributes studied. Among the entries, number of 
primary branches were maximum in the LCC-225 
(5.0) followed by LCC-229 (4.4) which were on par 
with each other and significantly superior to the 
check Sudha (2.86). Regarding number of 
secondary branches, maximum number were 
recorded in LCC-229 (1 5.4) followed by LCC-224 
(14.7) and LCC-224 (14.4) which were on par with 
each other and significantly superior to the check 
Sudha (1 1.13). Maximum number of umbels were 
recorded in LCC-229 (20.4) followed by LCC-2 19 
(20.3) which were on par with each other and 
significantly superior to the check Sudha (13:7). 
Regarding number of umbellets per umbel, 
maximum number were recorded with LCC-2 19 
(8.8) followed by LCC-229 (8.4) and LCC-225 
(7.96) which were on par with each other and 
significantly superior to the check Sudha (6.86). 
Regarding number of seeds per umbel, maximum 
number were recorded in LCC-2 19 (46.9) followed 
by LCC-226 (45.2) and LCC-213 (44.8) which 
were on par with each other and significantly 
superior to the check Sudha (35.9). Among the 
twelve entries tested, LCC-2 19 recorded 
significantly highest yield of 1684kg/ha followed 
by LCC-224 with 1357kg/ha and LCC-229 with 
13 15 kgka which were superior over check Sudha 
(1 055 kg/ha). 

Ten entries were evaluated in RBD with 3 
replications in a plot size of 3 x 2.4 sq. m. 
accommodating eight rows spaced 30 cm apart 
with intra row spacing of 10 cm maintained by 
thinning at Jobner. The analysis of variance 
revealed significant differences among the entries 
for all the traits including seed yield. The seed 
yield ranged from 1212.96 to 2004.63 kgka. Of the 
ten entries evaluated, UD-794 recorded maximum 
seed yield of 2004.96 kg/ha followed by UD-706 
(1 745.37 kgha), UD-663 (1 724.07 kgha), RCr- 
435 check (1644.44 kglha) and TJD-563 (1635.19 
kg/ha, while lowest seed yield of 1212.96 kgha 
was recorded in local check. 

Mean performance of the entries evaluated in IET 
over 2008-09 and 2009- 10 revealed superior 



performance of UD-794 yielding 17 12.97 kglha 
followed by UD-663 (1702.32 kgha), RCr-435 
check (1500.46 kglha), UD-556 (1437.04 kglha) 
and RCr-436 check (1 341.44 kgha), while lowest 
seed yield of 1039.35 kglha was recorded in local 
check. 

Ten entries of coriander under IET were tested for 
volatile oil content during Rabi 2009-10, which 
was analyzed using Clevenger apparatus at Jobner. 
The volatile oil content in the entries ranged from 
0.30% to 0.43%. The maximum volatile oil of 
0.43% was observed in UD-365, UD-663 and RCr- 
435 check followed by 0.40% in UD-706,0.33% in 
UD-794 and RCr-436, while minimum of 0.30% 
was recorded in UD-562, Ud-563 and UD-737. The 
entry UD-663 ranked first in terms of volatile oil 
yield (7.47 Vha) followed by RCr-435 check (7.13 
lha)), UD-706 (6.98 lha), UD-565 (6.92 Vha) and 
UD-794 (6.68 lha). While lowest volatile oil yield 
of 3.64 Vha was recorded in Local Check. On the 
basis of two years data (2008-09 and 2009-lo), the 
highest mean volatile oil content of 0.43% was 
recorded in RCr-435 check followed by 0.42% in 
UD-565 and UD-663,0.37% in UD-794 and RCr- 
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436 Check and 0.35% in UD-562,'UD-706 and 
UD-563, whereas minimum 0.27% was recorded in 
UD-737. The maximum mean volatile oil yield in 
terms of litre per ha. was observed in UD-663 (7.09 
llha) followed by RCr-435 check (6.48 llha), UD- 
794 (6.28 lha) and minimum in Local check (3.27 
llha) (Table 48). 

CORICII4 ^---" ty F---luation TI-'-' 
COlUCU4.1 yuaui, -va~uation ' riander 
(Jobnev) 

CVT Coriander 

Fourteen entries of coriander under CVT were tested 
for volatile oil content during Rabi 2009- 10, which 
was analyzed using Clevenger apparatus. The 
volatileoilcontentin theentriesrangedfiom0.30% to 
0.47%. The maximum volatile oil of 0.47% was 
observedinCOR-34 followedby0.43% in COR-27, 
COR-29, COR-3 1 and RCr-435, while minimum of 
0.30% was recorded in rest of the entries. The entry 
COR-34rankedfirstintermsofvolatileoilyield(7.17 
lha) followedby COR-3 1 (6.94 Vha), COR-27 (6.75 
llha), and RCr-435 (6.49 lha). While lowest volatile 
oil yield of 3.19 Vha was recorded in Local Check 
(Table 49). 

Table 48. Mean volatile oil content of entries of coriander IET in 2008-09 and 2009-10 at Jobner 

2008-09 2009-10 Mean 2008-09 2009-10 Mean 

UD-562 
UD-563 
UD-565 
UD-663 
UD-706 
UD-737 
UD-794 
RCr-435 Check 
RCr-436 Check 
Local Check 

CDat5% 
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- - 1 Table 49. Volatile oil content of entrie F coriander C 

Entry Seed yield Volatile oil Volatile oil 
(kdha) (%I yield m a )  I 

' COR-25 
COR-26 
COR-27 
COR-28 
COR-29 
COR-30 
COR-3 1 
COR-32 
COR-33 
COR-34 
COR-35 
Hisar h a n d  NC 
RCr-435 Check 
Local Check 
CD at 5% 

COR/CM/S Production of leafy type of 
coriander in off season 
(Kumarganj, Coim batore) 

The study on production of leafy type coriander in 
off season (summer) was taken up in 201 0-201 1 
under different shade levels with four different 
leafy genotypes at Coirnbatore. Among the three 
shade levels, 50% shade resulted in higher leaf 
yield followed by 25% shade. Among the 
genotypes East West (6.76 kgIl0m~) recorded the 
highest leaf yield followed by CS 11 (6.47 kg/lO 
ma). Significant difference was observed for all the 
parameters among the genotypes, shade levels and 
the interaction effect. Early germination (7days) 
was observed by the genotype East West under 50% 
and 75% shade levels. The days taken for harvest 
varied from 35 to 42 days. Late harvest was 
observed in the genotype East West under 50% 
shade. In the case of number of compound leaves 
per plant, it varied from 5.00 to 7.20. The highest 
number of compound leaves per plant was 
observed by the genotype East West (7.20) under 
50% shades. Regarding the leaf yield per plot, it 
varied from 4.00 kg to 6.76 kg. The highest leaf 
yield was recorded by all the genotypes under 50% 
shades. Among the genotypes the highest leaf yield 
per plot was recorded by the genotype East West 
(6.76 kg) followed by CS 11 (6.40 kg per plot). 

Germination of seeds was very poor at Kumarganj . 

COWCMl5.4 Role of rhizobacteria in growth 
promotion of coriander - 
(Hisar and Jagudan) 

This is the third year of experiment in which two 
types of rhizobacteria (FK14 & FL18) and their 
methods of application with recommended dose of 
fertilizer were tested on coriander cv. GC-2 at 
Jagudan. The trial was laid out with an aim to 
determine the effect of rhizobacteria on growth, 
seed yield and quality of seed. Effect of different 
inoculation of rhizobacteria on growth and yield 
attributes as well as seed yield was nonsignificant 
except number of umbels per plant and umbellates 
per umbel. The maximum number of umbel per 
plant was recorded when coriander received 
rhizobacteria FK14 as seed and soil inoculation and 
was at par with RDF alone, FK14 as seed 
inoculation, FK14+FL 18 as seed inoculation and 
s o i l  i n o c u l a t i o n  a n d  T r i c h o d e r m a  
application. Whereas umbellates per umbel was the 
maximum under Trichoderma application and was 
at par with FK 14 as seed inoculation, RDF alone as 
well as FK 14 and FL 18 as seed and soil 
inoculation. In general, growth and yield attributes 
as well as seed yield were higher when crop 
received only recommended dose of fertilizer. 



COR/CM/5.6 Nutrient supplementation 
though organic manures for growth and yield of 
coriander 
(Coimbatore, Dholi, Hisar, Jagudan, Jobnei; 
Guntur, Kumargaq j, Raigarh) 

Atrial on nutrient supplementation through organic 
manures for growth and yield of coriander was 
taken up for the second time during 20 10-20 1 1 with 
eight treatments at Coimbatore. Significant 
difference was observed for all the growth and yield 
parameters studied between the treatments. Among 
the eight treatments of study, the treatment, T7 
(Recommended Integrated nutrient package) has 
recorded the highest coriander seed yield (1250 
kg/ha) followed by treatment T6 (RDF alone- 
Chemical fertilizers) (944.43 kgka). 

followed by application of vermicompost (100%) 
@ 5tfha (1844 kg/ha) and RDF (1795 kgha) at 
Hisar. 

At Guntur, maximum plant height was recorded in 
T-7 (INM - 100% N + Azospirillum + 5 t/ha FYM) 
(64.6 cm) followed by T 4 (FYM 25% + 
Vermicompost(VC) 75%) (64.1 cm) which were on 
par with each other and significantly superior to the 
absolute control (58.0 cm). Maximum number of 
primary branches were recorded in T 7 (INM - 
100% N + Azospirillum + 5 t/ha FYM) (3.8) 
followed by T 4 (FYM 25% + VC 75%) (3.6) and 
T5 (FYM 75% + VC 25%) which were on par with 
each other and significantly superior to the absolute 
control (2.8). Similarly, maximum number of 
secondary branches were recorded in T 7 (INM - 

All the treatments gave significant effect regarding 100% N-+ AzospiriNum + 5 t/ha FYM) (14.0) 

number of primary branches per plant, number of followed by T 6 (FYM 50% + VC 50%) (13.5) 

umbellets per umbel, number of grains per umbel which were on par with each other and significantly 

and yield per plot or projected yield per hectare as superior to the absolute control (1 1.8). Maximum 

compared to absolute control (Ts) at Dholi. number of umbels were recorded in T 7 (INM - 
However, all the treatments were found significant 100% N + Azospirillum + 5 t/ha FYM) (22.1) 

effect regarding height of the plant and number of followed by T 3 (FYM 50% + VC 50%) (19.1) 

secondary branches per plant and number of which were significantly superior to the absolute 

umbels per plant as compared to absolute control control (14.8). Regarding number of umbellets per 

(Ts) except treatment (T2) vermicompost (1 00%) @ umbel, T-7 (INM - 100% N + Azospirillum + 5 t/ha 

5 t/ha. While treatment (T4) FYM (25%) + FYM) (7.4) followed by T 3 (FYM 50% + VC 50%) 

vermicompost (75%) was not found significant (7.36) which were on par with each other and 

superior as compared to absolute control regarding significantly superior to the absolute control (6.7). 

number of secondary branches per plant as Maximum number of seeds per umbel were 

compared to absolute control. Among the recorded in T 7 (INM - 100% N + Azospirillum + 5 

treatment, recommended dose of integrated t/ha FYM) (48 .O) followed by T 4 (FYM 25% + VC 

nutrient management (INM) (T7) gave maximum 75%) (1 9.9) which were on par with each other and 

height of the plant (1 38.46 cm), number of primary significantly superior to the absolute control (38.4). 

branches per plant (8.60), number of secondary . Regarding days to 50% flowering, none of the 

branches per plant (1 5.73), number of umbels per treatments were significantly different from the 

plant (53.67), number of umbellets per umbel control. Regarding maturity, T-7 (INM - 100% N + 
(6.80), number of grains per umbel (56.13), and Azospirillum + 5 t/ha FYM) (87.7 days) matured 

yield per plot (1.45 kg6.0 m) or projected yield significantly earlier than control (89.7 days). 

(2.17 t/ha) followed by recommended dose of Among the treatments evaluated, T7 (100% N + 
fertilizers (RDF) alone (T6) i.e., plant height Azospirillum + 5 t/ha FYM) recorded maximum 

(1 35.07 cm), number of primary branches per plant yield (954.86 kglh) followed by T3 (FYM 50% + 
(7.93), number of secondary branches per plant VC 50%) (798.6 kg/ha) and T2 (VC 5 tha) (7 1 1.8 

(15.60), number of umbels per plant (45.93), kg/ha) significantly superior than control (479 

number of umbellets per umbel (6.20), number of kg/ha). 
grains per umbel (5 1.20) and yield per plot (1.28 At Kumarganj, recommended dose of fertilizer 
kg/6m>) or projected yield per hectare (1.93 t/ha). (60:30:30 kg NPWha) gave the maximum yield of 

Maximum seed yield was recorded with the 17.29 qlha of coriander seeds followed by 

application of recommended INM (2086 kg/ha) recommended integrated nutrient management 
practice producing 15.97 qlha of coriander seeds 
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TI=FYM (100%) @ lotha 114.00 4.99 97.78 
T2= Vermi compost 
(100%) @ 5 t h a  114.57 4.95 100.55 
T3 = FYM (50%) + vermi 
compost (50%) 1 17.63 5.03 102.11 
T4=FYM (25%)+ 
vermi compost (75%) ' 119.67 4.97 104.78 
T5= FYM (75%)+ vermi 
compost (25%) 117.18 5.08 103.88 
T6=RDF alone 
chemical fertilizer 122.54 5.25 106.22 
T7=Recommended INM 
package of the centre 121.45 5.13 105.78 
T8= Absolute control 112.66 4.77 96.22 
sem f 0.62 0.07 0.48 

5 

CD (0.05) " -  1.87 0.22 
- 9 

1.47 
CV% 4. ' *  0.91 2.55 0.82 

against control of 12.70 qlha. Minimum stem gall Four micro-nutrients viz., zinc sulphate, ferrous 
disease of 11.66 % (PDI) was recorded in FYM sulphate, copper sulphate and manganese sulphate, 
(75%) + vermi compost (25%) and powdery all the micro-nutrients gave the significant effect 
mildew 40% in RDF alone chemical fertilizer regarding number of umbels per plant. However, 
(Table 50). - ferrous sulphate (F2) produced the maximum . . - 

number of umbels per plant (48.77) followed by 
C0R1CM15*7 Effect Of On manganese sulphate (F4) i.e., (48.17). Regarding 
of coriander 
(Coimbatore, Dholi) yield, all the micro-nutrient gave the significant 

effect. Among the micro-nutrients, ferrous sulphate 
A study on the effect of micronutrient on the yield 
of coriander (variety CO (CR) 4) at Coimbatore, 
revealed that the treatments differed significantly 
for growth and yield parameters. Among the twelve 
treatments imposed, the highest coriander seed 
yield was obtained in the treatment T7 (copper as 
copper sulphate (soil application) 25 kg ha1) (900 
kglha) followed by T2 (0.5% foliar spray of zinc 
sulphate (2 sprays-45 & 60 days of sowing) with a 
yield of 894.33 kglha (Table 51). 

(F2) produced the maximum yield per plot (1.09 
kgI6m.) or projected yield per hectare (1.64 tlha) 
followed by Zinc sulphate (F,) and Copper sulphate 
(F3) i.e., yield per plot (0.94 kgl6mz) or projected 
yield per hectare (1.42 tlha). Three doses of micro- 
nutrients viz; zero level (Control), soil application 
of micro-nutrients @ 25 kglha and two foliar spray 
of micro-nutrients @0.5% at 45 and 60 days after 
sowing, soil application and foliar application were 
found significantly regarding all the character as 
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compared to zero level (Control). However, soil 
application of the micro-nutrients a25.0 kgiha 
gave the maximum plant height (124.86 cm), 
number of primary branches per plant (7.33), 
number of secondary branches per plant (16.92), 
number of umbels per plant (53.28), number of 
umbellets per umbel (6.5 I), number of grains per 
umbel (39.67) and yield per plot (1.16 kg16m) or 
projected yield per hectare (1.75 tha) followed by 
two foliar application of micro-nutrients @0.5% at 
45 and 60 days after sowing i.e., height of the plant 
(123.44 cm), number of primary branches per plant 
(7.03), number of secondary branches per plant 
(16.16), number of umbels per plant (52.56), 
number of umbellets per umbel (6.05), number of 
grains per umbel (40.10) and yield per plot (0.98 
kg16m) or projected yield per hectare (1.48 
t/ha).Interaction effect of micro-nutrients and 
doses of micro-nutrients i.e., soil application as 
well as foliar applications of micro-nutrients were 
found non-significant effect regarding all the 
character of yield and yield parameters. 

COIUCW5.8 Irrigation management for 
sustainable coriander production 
(Guntur) 

During 2010-1 1, three methods were tried i.e. 
irrigation through raingun, sprinkler, and flooding. 
Among the methods of irrigation, irrigation 
through Raingun recorded higher yields 
(1272.6kaa). However, among the irrigation 

schedules, irrigation at 30 and 45 DAS recorded 
highest yield (1 5 17 kg/ha) followed by irrigation at 
30 DAS (1176 kg/ha).Among the interactions 
irrigation at 30 and 45 DAS through flooding 
recorded higher yields (2 19 1 kglha). 

CORlCW5.9 Nutrient management in off 
season coriander leaf production 
(Periyakulam, Coimbatore, Guntur) 

A study on nutrient management in off-season 
production of coriander leaf was initiated at 
Coimbatore, during 20 1 0 - 1 1 with nine different 
treatments replicated thrice.the days taken for 
germination did not exhibit any significant 
variation among the treatments. Significant 
variation was noticed for the leaf yield among the 
treatments. The leaf yield varied from 9.71 kg per 
plot (10mz) to 14.74 kg per plot. The highest yield 
was recorded by the treatment T8 (45:40:20 NPK + 
spraying with GA 10 ppm at 20 DAS) followed by 
the treatment T4(30:40:20 NPK + spraying with GA 
5 ~ ~ m  at 20 DAS) (Table 52). 

COR/CP/~.L aurvey to laenmy me disease 
incidence collection and identification of casual 
organism 
(Dholi) 

At Dholi, out of 143 germplasm, 45 and 58 
germplasm were found Highly resistant and 
resistant against stem gall disease under natural. 

Treatment 

TI- Control 
T2- 30;40:20 NPK 
T3- 45:40:20 NPK 
T4- 30:40:20 W K  f GA Sppm at 20 DAS 
Ts-30:40:20NPK+ GA 10ppm at 20 DAS 
Ts-30:40:20 NPK+ GA 15ppm at 20 DAS 
T7-45:40:20WK+ GA Sppm at 20 DAS 
Ts-45:40:20 NPK + GA 10ppm at 20 DAS 
Tg-45:40:20 NPK + GA 15ppm at 20 DAS 
SED . .. 
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Coriander cultivated field surveyed under 
Samastipur and Muzaflarpur districts of state were 
found to be infested with stem gall disease caused 
by Protomyces macrospores. 

CORICMI Management of stem gall disease of 
coriander 
(Dholi, Pantnagar, Jabalpur, Udaipur, Raigarh & 
Kumarganj) 

A field trial was conducted o of stem gall disease of 
coriander to see the effect of different fungicides 
and bio-control agents on control of stem gall 
disease of coriander at Dholi. All the treatments 
were found to have statistically significant effect on 
reduction of stem gall incidence and increasing 
yield over control except disease severity which 
was not significantly influenced by treatments (T, 
& T,) i.e., seed treatment as well as spray by IISR 
Trichoderma and Pseudomonas formulation 
(@0.40%) at 45, 60 and 75 DAP. Highest yield 
(2.28tha) with lowest PDI (15.00%) was recorded 
in treatment (T,) where seeds were treated with 
Propiconazole (@0.20%) prior to sowing and also 
the crop was sprayed at 45, 60 and 75 DAP 
(@0.20%). 

At Pantnagar, the highest seed yield was recorded 
in T4 treatment (i.e., seed treatment with blitox @ 
0.20) + spray at 45,60 & 75 DAP ((90.20) followed 
by T6 treatment i.e., Seed treatment with 
propinazole (@0.20%) + spray at 45,60 & 75 DAP 
(0.20%) indicate best suited treatment to control 
stem gall of coriander under tari region conditions. 

At Raigarh, minimum disease incidence (8.1%) 
was recorded when seed were treated with 
Hexaconazole (@0.20%) + its spray at 45,60 & 75 
DAP which were at par with seed treated with 
Propiconazole ( ~ 0 . 2 6 % )  + spray at 45, 60 & 75 
DAP (@ 0.20%) (9.0%). The respective maximum 
yield were 7.7 q/ha and 7.5 q/ha. 

Stem gall disease was first observed in T5 treatment 
(S T with Hexaconazole (@ 0.20 %) + spray at 40, 
60 & 75 DAP (@ 0.20 %) on 5.2.2011 at 
Kumarganj. Minimum stem gall disease of 44.16 
(PDI) was recorded in seed treatment with 
Hexaconazole @ 0.2 % and foliar spray of 
Hexaconazole (0.2%) at 45, 60 and 90 DAP with 
maximum seed yield of 18.95 q/ha followed by 
48.33 % stem gall disease by treatment of seeds 
with propaconazole @ 0.2% with foliar spray at 45, 

w 
60 and 90 DAP against the control of 8 1.66 % of 
stem gall disease. Minimum incidence of powdery 
mildew disease was also in seeds with 
propaconazole @ 0.2% with foliar spray at 45,60 
and 90 DAP followed by seed treatment with 
Hexaconazole @ 0.2 % and foliar spray of 
Hexaconazole (0.2%) at 45,60 and 90 DAP. 
Maximum seed yield of 18.94 qha  was recorded in 
S T with Propiconazole (@ 0.20 %) + spray at 40, 
60 & 75 DAP (@ 0.20 %) followed by 18.39 q h a  in 
S T with Hexaconazole (@ 0.20 %) + spray at 40, 
60 & 75 DAP (@ 0.20 %). 

CORJCMI Large scale demonstration of the role 
of rhizobacteria in growth promotion of 
coriander 
(Coimbatore, Guntur, Hisar, Jagudan, Raigarh) 

A study on large scale demonstration of the role of 
rhizobacteria in growth promotion of coriander 
with the variety CO (CR) 4 at Coimbatore revealed 
that all the three treatments were significantly 
different for all the growth and yield parameters 
studied. Among the three treatments, the treatment 
T, (rhizobacteria FK 14 + FL 18 (seed treatment- 
600g per ha + soil application - 800g per ac) 
recorded the highest seed yield of 522.22 kglha 
followed by T, (rhizobacteria FL 18 (seed treatment 
+ soil application) 466.66 kglha. 

At Guntur, during 20 10- 11, three treatments with 
rhizobacteria were evaluated in large-scale plots in 
farmers' fields. Among the treatments evaluated, 
the seed treatment and soil application of FK14 
resulted significantly superior leaf yield (1 076 tha) 
over control (85 1 tha) which was on par with seed 
treatment and soil application with FK14 + FK 18 
(1 037 tlha). 

The significant differences were obtained for all the 
parameters at Hisar. The maximum seed yield 
(1 696 kg/ ha) was recorded with the application of 
rhizobacteria FL- 18 (seed treatment + soil 
application) followed by Trichoderma MTCC- 
5 179 (1568 kgha). 

CORlCPll.1 Screening of coriander entries 
against powdery mildew disease 
(Jagudan & Jobner) 

A total one hundred seventy two (170+2) entries 
were screened under natural condition at Jagudan. 
None of the entries were found free from the 



powdery mildew incidence. Out of one hundred entries were found immune and resistant to 
nine (107+2) entries of Jagudan centre, the powdery mildew. Entries COR-25, COR-31 & 
minimum incidence was noticed in Jcr-328 COR-34 were observed moderately resistant and 
(34.00%). The range was between 34.00 to 78.80%. COR-27, COR-28, COR-29, COR-32, COR-33 & - 

Out of twenty three enties of Guntur, the minimum 
incidence was found in LCC-261 (38.75%). The 
range was from 38.75 to 76.00%. Out of twenty 
enties of Kumargunj, the minimum incidence was 
found in NDCor-61(37.50%) and the range was 
between 37.50 to 60.50%. Out of twenty entries of 
Jobner, the minimum incidence was recorded in 
UD-173 (40.00%) and range from40.00 to 68.75%. 

RCr-435 were found susceptible whereas, COR- 
26, COR-30, Hisar Anand, COR- 35 & Local were 
found highly susceptible to powdery mildew 
disease.Ten entries of coriander (IET) were 
screened against powdery mildew. None of enties 
were found res is tant  against  powery 
mildew.Entries UD-562, UD-563, UD-565,UD- 
663,UD-706 & UD-794 were observed 
resistant,UD-737,RCr-435,RCr-436 were 

Fourteen enties under CVT were screened against susceptible and Local check was observed highly 
powdery mildew disease at Jobner. None of the susceptible. 



CUMIN Table 53. Cumin germplasm collection under 

I 1 AICRPS centres 

Centre . Indigenous Erotic Total 
Jagudan 207 7 214 

I 
Jobner 3 70 6 376 
Total 577 13 590 

Powdery :ase (Caused 
polygoni) incidence ranged from 33.50 to 100.00 
per cent total one hundred twenty (2 17+3) entries 
were screened for the resistance against powdery 
mildew disease under natural condition. The 
incidence was reported moderately to highly 
susceptible and it was ranged between 36.40 to 
85.75 %. The minimum incidence was found in JC- 
2000-65 (36.40%) followed by JC-2000-54, JC- 
2000-47, JC-99-2, JC-95-27, JC-95-3 1, JC-2002- 
33,CUM- 10 and JC-2002-29. 

Wilt disease (Caused by: Fusarium oxysporum f. 
sp. cumini) Total two hundred thirty three (230+3) 

CUWCY1 Genetic Resources entries were screened under wilt sick plot 

CUM/CUl.l G rn 1 a rn 11 t i  n ,  condition, GC-4 was showed minimum wilt 

characterization, evaluation conservation incidence (45.75%) followed by GC-3. The wilt 
disease incidence ranged between 45.75 to 100.00 and screening against diseases per cent. 

(Jagudan and Jobner) 

The germplasm of cumin maintained at Jobner and CUWCY2 Coordinated Varietal Trial 

Jagudan is given in Table 53. At Jagudan, 21 8 CUMlCY2.2 CVT- 2009 
genotypes of cumin were compared with check (JobnerandJagudan) 
GC-4 during rabi 20 Among them ten At Jobner, ten entries were evaluated in RBD with 4 
entries observed dwarf type, having less than 28.6 replications in a plot size of 2.4 sq. 
cm plant height. Two entries had more branches i.e. accommodating eight rows spaced 30 cm apart 

7.0 branches per plant. The more than 40 with plant to plant distance of 5 cm maintained by 
per plant were recorded entries. Six thinning. The analysis of variance revealed 

entries more than 6.0 per significant differences among the entries for all the 
Four entries were promising for more seeds traits including seed yield. The seed yield ranged 

per umbelt. i.e. e" 7.0 seed per umbelt. Nine entries from 421 .53 to 667.71 kgma. Of the ten entries 
more Or less (d" 92 evaluated, CUM-1) recorded maximum seed yield 

Three entries were bold seeded having equal or of 667.7 followed by CUM-12 (61 8.75 
more than 4.70 gm test weight. Six entries isolated 

kgha), m-223 check (616.67 kg/ha), m-345 
as high yielder recorded more than 800 kgha' grain check (608.68 k a a )  and CUM-10 (558.76 kg/ha), 
yield. while lowest seed yield of 421.53 kgha was 
Alternaria blight disease (Caused by Alternaria recorded in GC-4 National Check. 

One hundred twenty (2 17+3) At Jagudan, the yield differences among the entries 
were screened for the resistance against blight simificant. None of the entries gave the 
disease. None of the entries was found free fi-om higher yield over check GC-4, GC-3 and GCm2. 
blight disease incidence. The minimum incidence 
was noticed in GC-4 (33 SO%) followed by JC- CUM/CI/ Coordinated Varietal Trial - 2009 
2002-37, JC-2002-56, JC-2000-53 and JC-2000- (Jobnec Jagudan, Ajmec Jabalpur) 
47. Five genotypes along with one Check GC-4 were 
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tested for their performance at Jabalpur condition. 
Cumin is not a suitable crop for Jabalpur. The 
germination of all the genotypes was very poor (1 0- 
20%). However maximum plant height (37.78 cm), 
number of umbel/ plant (9.00), number of 
umbellets / umbel (3.92) and yieldlplot (48.50 g) 
and yield / ha (47.99kgl ha) was obtained from 
CUM 11. 

CUMlCIl3 Varietal Evaluation Trial 
CUWCY3.3 Initial evaluation trial -2009 
(Jobner) 

Twelve enties were evaluated in RBD with 4 
replications in a plot size of 3 x 2.4 sq. m. 
accommodating eight rows spaced 30 cm apart 
with plant to plant distance of 5 cm maintained by 
thinning. The analysis of variance revealed 
significant differences among the enties for all the 
traits including seed yield. The seed yield ranged 
from 35 1.04 to 720.49 kgha. Of the twelve enties 
evaluated, UC-339 recorded maximum seed yield 
of 720.49 kgha followed by UC-336 (640.97), UC- 
293 (625.69 kg/ha) and UC-292 (575.00 kgha), 
while lowest seed yield of 351.04 kgha was 
recorded in Local check. 

At Jagudan, the yield differences among the entries 
were significant. None of the enties gave the 
higher yield over check GC-4. The entries viz., JC- 
95-103 and JC-96-127 gave 1028 and 877 kgper ha 
yield which was 69.6 and 44.7 per cent higher than 
GC-2. 

CUMlCW5.2 Role of rhizobacteria on growth 
and yield of cumin 
(Jagudan) 

At Jagudan, the growth and yield attributes as well 
as seed yield of cumin was not influenced 
significantly due to different strains of 
rhizobacteria and its method of application. 
However, strains FK14 and FL18 applied as seed 
and soil inoculation recorded the maximum growth 
and yield attributes as well as seed yield of cumin. 

CUMlCPl6 Disease Management Trial 
CUMKPl6.1 Management of wilt and blight 
diseases in cumin 
(Jobner) 

A field experiment with eleven treatments in RBD 
was conducted; each treatment was replicated three 
times. The plot size 4 x 2.5 m accommodating eight 
rows spaced 30 cm apart with intra row spacing of 

10 cm maintained by thinning. Out of eleven 
treatments, the minimum wilt incidence (5.57 %) 
and blight incidence (4.13%) was recorded in the 
treatment where soil solarization and soil 
application of Trichoderma + FYM and spray with 
Mancozeb @ 0.25% with maximum seed yield 
35 1.33 kgha, was recorded, it was closely followed 
by vermicompost + soil application of Trichoderma 
and spray with mancozeb @ 0.25% wilt (6.87 %) 
and blight (4.86%) with the seed yield of 25 1 kgha. 
The control resulted maximum disease incidence 
wilt (26.35 %) and.blight (24.57 %) with lowest 
yield (97.67 kgha) as compared to all other 
treatments. Based on yield, soil solarization + soil 
application of Trichoderma + FYM (5 tha) + spray 
with mancozeb 0.25% (60 DAS) was found to be 
superior among all the treatments followed by 
vermicompost (2 t /ha) + Trichoderma + spray with 
mancozeb 0.25% (60 DAS). Based on the B: C 
ratio, treatment Soil drench with carbendazim 0.1 % 
+ spray with mancozeb 0.25% (60 DAS) was found 
to be superior with highest B: C ratio (1.65:l) 
because of lowest treatment cost followed by 
vermicompost (2 tha) + Trichoderma + spray with 
mancozeb 0.25% (60 DAS) with B:C ratio of 1.34. 

At Jagudan, the data revealed that the incidence of 
blight and wilt disease was moderate. The results of 
the different treatments were found significant. The 
minimum incidence of blight was found in spray of 
mancozeb @ 0.25% at 40,50,60 & 70 DAS (TI 1) 
(24.58%) and it was at par with the treatment of Soil 
solarization + soil application of Trichoderma 
harzianum + spray mancozeb @ 0.25% at 60 DAS 
(TI) (26.19%), FYM + soil application of I: 
harzianum + spray mancozeb @ 0.25% at 60 DAS 
(T2) (26.48%) and vermicompost + soil application 
of I: harzianum + spray mancozeb @ 0.25% at 60 
DAS (T3)(27.53%). The significantly minimum 
incidence of wilt disease was found in soil 
solarization+ soil application of I: harzianum + 
spray mancozeb @ 0.25% at 60 DAS (TI) 
(1 8.06%) and followed by FYM + soil application 
of I: harzianum+ spray mancozeb @ 0.25% at 60 
DAS (T2) (20.73%), Pseudomonas fluorescence 
(IISR-6) 10  cfu as seed treatment + soil application 
of I: harzianum + 19 harzianum + 19 fluorescence as 
spray (T9) (22.70%). The data of yield also 
showed significant results. The maximum yield 
was found in spray of mancozeb @ 0.25% at 40,50, 
60 & 70 DAS (T,,) (434.17 kgha) and it was at par 
with the treatment of soil solarization + soil 
application of T. harzianum + spray mancozeb @ 
0.25% at 60 DAS (T,) (418.89 kglha), I? 



fluorescence (IISR-6) 10' cfu as seed treatment + 
soil application of ir: harzianum +I? fluorescence. 
as spray (T,) (406.67 kgha) and FYM (5 tonha)+ 
soil application of T harzianum + spray mancozeb 
0.25% (60 DAS) (T,) (402.50 kgka). 

CUM/CP/6.1 Management of cumin wilts 
through biocontrol agents 
(Jobner) 

A field experiment with twelve treatments in RBD 
was conducted. Each treatment was replicated 
three times. The plot size 4 x 2.5 m accommodating 
eight rows spaced 30 cm apart with intra row 
spacing of 10 cm maintained by thinning. All the 
treatments were found significantly superior over 
control. Application of Trichodemza harzianum 
@lo Kgka + FYM @ 3 tonha resulted minimum 
wilt incidence (1 8.05%) and maximum seed yield 

L 

(537 kg/ha) and B:C ratio (2.92). It was at par with 
application of T .harzianum @ 10 kgha + vermi- 
compost @ 3.2 tonha exhibited 18.12% wilt 
incidence, seed yield 527 kgha and B:C. ratio 2.24. 
Both the treatments also exhibited higher 
percentage of volatile oil (4.13%). Control gave 
maximum wilt incidence (66.60%) and minimum 
seed yield (1 97 kgha). 

CUM/CP/6.2 Survey for identification of 
yellowing causing organisms in cumin 
(Jobnel; Jagudan, Jobner) 

Survey was conducted in different cumin growing 
areas ofNorth Gujarat. The range of yellowing was 
4.0 - 15.0. No organism was isolated from infected 
plant samples collected from different villages of 
North Guj arat 
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FNLICIM.1 G e r m p l a s m  c o ~ l e c t l o n ,  
characterization, evaluation, conservation and 
screening against diseases 
(Dholi, H i s a ~  Jagudan, Jobner & Kurnarganj) 

The germplasm of fennel maintained at various 
AICRPS centres are given in Table 54. 

Fifty six collection of fennel were tested for 
promising line in respect of yield at Dholi. Out of 
fifty six collection or accession, only five accession 
namely, RF-14, RF-20, RF-15, RF-5 and HF-125 
gave the maximum yield ranging from (0.95 to 0.80 
kgl5.4mz) as compared to high yielding variety GF- 
2 check (0.72 kgl5.4m:) use as check. Among 
promising line RF-14 gave the maximum yield 
(0.95 kgI5.4m') followed by RF-20 (0.90 kgl5.4m). 

At Hisar, eighty-three accessions of fennel were 
evaluated during 20 10-20 1 1 in two row plots of 3.0 
m length each using GF-2 and HF-33 as checks. 
The mean seed yield of the germplasm ranged from 
106 glplant (HF- 195) to 466 glplant (HF- 15 1). The 
most promising lines were HF-142, HF-144, HF- 

145, HF-148, HF-151, HF-168, HF-170, HF-212 
and HF-213. These lines were maintained by sib 
mating under muslin cloth and self seed of all the 
lines have been harvested. 

During the kharif and rabi season, the 124 and 1 6 
indigenous and 3 and 1 exotic entries of fennel were 
evaluated for different yield attributes with five 
checks i.e. PF-35, GF-1, GF-2, GF-11 and GF- 12, 
respectively at Jagudan. Among them nine entries 
observed as dwarf type, having less than 125 cm 
plant height. Eight entries had good branches i.e. 
more than 13 branches per plant. More than 52 
umbels per plant were recorded by 3 entries. Six 
entries recorded more than 81 umbellates per 
umbel. Three entries were promising for more 
seeds per umbellate i.e. e" 70 seed per umbellate. 
Eight entries observed more or less early maturity 
(< 130 days) types. Seven entries has high test 
weight i.e. > 10 g. Five entries were high yielder 
which recorded more than 4960 kgha- 1 grain yield. 

Out of 70 germplasm at Kumargang, NDF-46 
showed maximum seed yield of 13.50 q /ha 
followed by 13.30 q/hainNDF-5. 

Multilocational trial on fennel 
(Kumarganj, Jagudan) 

Fifteen germplasm of fennel were tested in six 
blocks with three checks at Kumarganj. Maximum 
seed yield of 11.50 q/ha was recorded in NDM-6 
followed by the field of 1 1.30 q/ha JF-499 (1 1.30 
q/ha). None of the germplasm was disease fiee for 
powdery mildew under field conditions. 

At Jagudan, one hundred fifty one entries (1 50+l) 
were screened against Ramularia blight diseases 
during rabi season. All screened entries were free 
from disease during ensuing crop season. 

Table 34. Fennel germplasm colfections maintained at various AICRPS centres I 
Centre 

-- - 

Indigenous 
.- - . - - -- - - 

Exotic -- Total I 
Dholi 
Guntur 
Hisar 
Jagudan 
Jobner 
Kumarganj 
Pantnagar 
Total 

- - 
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FNLlCI12 Coordinated Varietal Trial 
FWL/CI/2.3 CVT 2007 - Series VI 
(Jagudan, Jobner; Kumarganj, Hisar) 

At Jobner, twelve entries were evaluated in RBD 
with 3 replications in a plot size of 4 x 2.5 sq. m. 
accommodating five rows spaced 50 cm apart with 
intra row spacing of 20 cm maintained by thinning. 
The analysis of variance revealed significant 
differences among the entries for all the traits 
includrng seed yield. The seed yield ranged from 
669.78 to 1817.33 kgka. Of the twelve entries 
evaluated, entry FNL-26 recorded maximum seed 
yield of 1817.33 kgha followed by FNL-25 
(1694.22 kgka), RF-125 check (1607.56 kgha), 
FNL-36 (1501.78 kgha), FNL-29 (1434.67 kg/ha), 
FNL-35 (1428.00 kg/ha) and FNL-27 (1391.11 
kg/ha), while lowest seed yield of 669.78 kgha was 
recorded in FNL-33. Mean performance of the 
entries evaluated in CVT over 2007-08 to 2009- 10 
revealed superior performance of FNL-26 
yielding 21 87.18 kgka followed by FNL-25 

maximum seed yield of 19.27 qlha. Among other 
entries, FGK-31 gave seed yield of 17.28 qha. 
None of the entries were found free from powdery 
mildew disease. 

FNLICI Coordinated Varietal Trial - 2009 
(Ajmer; Dholi, Hisar, Jabalpur; Jagudan, Jobner; 
Kumarganj, Pantnagar, Udaipur; Raigarh) 

At Dholi, ten promising entries and four checks 
(Three national checks and one local check) were 
tested under co-ordinated varietal trial during 
20 10-20 1 1. Between four checks, local check 
Rajendra Saurabh was found significantly superior 
regarding number of umbels per plant (54.67), 
number of umbellets per umbel (41 33) and number 
of grains per umbellet (35.00) as compared to other 
national check variety. Rajendra Saurabh gave the 
maximum yield (0.72 kg/7.2m) or projected yield 
(895.83kg/ha) followed by national check variety 
RF-205 N.C i.e., yield per plot (0.67 kgI7.2m) or 
projected yield per hectare (833.33 kglha). 

(2164.06 kgha)~ FNL-24 (2032.41 kgiha)~ RF-178 Among the promising entries and four check, entry 
check (1786.67 kl#a), RF-125 check (1779.12 FNL-43 recorded significantly more number of 
kgha) and FNL-30 (1730.93 kgka), lowest primary branches per plant, number of umbels per 
seed yield of 1214.19 kgha was recorded in FNL- plant, number of umbellets per umbel, number of 
33 (Table 5 5). grains per umbellet and yield per plot or projected 
~t Kumarganj, NDM -25 (check) gave the yield per hectare as compared to best check 

Table 55. CVT of fennel during 2007-08 to 2009-1 0 (Pooled over three years) at Jobner 
- - - -  

a i 
I 

Entry Seed Yield (kglha) 
2007-08 2008-09 2009-10 Total ~ e a n  

FNL-24 - 2032.41 - 2032.41 2032.41 - '8 

FNL-25 2460.00 2337.96 1694.22 6492.18 2164.06 
FNL-26 . 2022.00 2722.22 1817.33 656 1.55 2187.18 s3 
FNL-27 + 1282.00 2138.89 1391.11 4812.00 $4 1604.00 ~3- 
FNL-28 1476.67 2203.70 1316.00 4996.37 1665.46 fi- 
FNL-29 1323.33 1875.00 1434.67 4633.00 1544.33 
FNL-30 ' 1526.67 1935.19 - 3461.86 1730.93 
FNL-3 1 753.33 223 1.48 - 2984.81 1492.4 1 
FNL-32 1280.00 2125.00 1009.78 4414.78 1471.59 
FNI;-33 986.67 1986.11 669.78 3642.56 1214.19 
FNL-34 1346.67 1736.11 1001.78 4084.56 1361.52 - 
FNL-35 1466.67 1740.74 1428.00 4635.41 1545.14 
FNL-3 6 1626.67 1828.70 1501.78 4957.15 1652.38 
Local Check 1116.67 1731.48 1209.33 4057.48 1352.49 
RF-125 Check 1950.67 - 1607.56 3558.23 1779.12 
RF- 178 Check 1786.67 - - 1786.67 1786.67 
CDat5% . 302.62 251.69 229.16 . .., - J 

' .  
. - 9  

,'- 7 :< -- - ' I ,  

CV (%) 12.11 7.45 10.35 ' - . - - . ., L"dL % 
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Rajendra Saurabh. Among the promising entries, 
FNL-43 gave the maximum primary branches per 
plant (12.67), number of secondary branches per 
plant (26.16), number of umbels per plant (67.50), 
number of umbellets per umbel (59.83), number of 
grains per umbellet (43.00) and yield per plot (1.43 
kg17.2m) or projected yield (1791.67 kgha) 
followed by FNL-41 i.e., number of primary 
branches per plant (9.00), number of umbels per 
plant (55.67), number of umbellets per umbel 
(47.33), number of grains per umbellet (3 1.17) and 
yield per plot (1.07 kgl7.2mz) or projected yield per 
hectare (1333.33 kgha). 

Significant differences were obtained for all the 
parameters at Hisar. Plant height ranged fkom 123.4 
to 164.4, number of branches 8.1 to 9.4, umbels 
per plant 28.6 to 58.6, umbellate per umbel 29.3 to 
36.9 and seeds per umbel 332.4 to 671.6 Maximum 
seed yield was recorded as 1923 kgha in FNL-4 1 
followed by FNL-37(1887kg/ha) and FNL- 
42(1867kgha), respectively. 

Thirteen genotypes were tested under Jabalpur 
condition, and observed that FNL-46 gave the 
maximum plant height (1 53.20 cm) and primary 
branches (1 1.53), whereas, FNL-40 gave 
maximum no. of umbels /plant (25.56), umbellets/ 
umbel (38.16) and yield (2.375 Kg / plot and 2.633 
tlha). FNL-37, FNL-38, FNL-41, FNL-43, FNL- 
44, GF- 11 and RF- 101 are at par with each other. 

Significant yield differences were observed among 
entries at Jagudan. However, an entry FNL-40 gave 
higher yield (i.e., 1196 kg ha') than both the checks 
GF-11, RF-101 and RF-205, which was 3.11, 6.39 
and 8.61 per cent higher, respectively. The pooled 
over two year's data shown significant differences 
for yield. Entry FNL-40 gave 13 1 5 kghar yield, 
which was 12.11 and 8.05 per cent higher over 
check GF- 1 and GF- 12 Jagudan. 

Fourteen entries were evaluated in RBD with 3 
replications in a plot size of 4 x 2.5 sq. m. 
accommodating five rows spaced 50 cm apart with 
intra row spacing of 20 cm maintained by thinning 
at Jobner. The analysis of variance revealed 
significant differences among the entries for all the 
traits including seed yield. The seed yield ranged 
from 1115.56 to 1838.22 kgha. Of the fourteen 
entries evaluated, entry FNL-38 recorded 
maximum seed yield of 1838.22 kgha followed by 
FNL-43 (1 724.44 kglha), FNL-41(1592.89 kglha), 
RF-125 check (1436.00 kglha), RF-143 check 

(1426.67 kgha) and FNL-44 (1397.78 kgha), 
while lowest seed yield of 11 15.56 kgha was 
recorded in FNL-45. 

At Kumarganj, NDF-5 (Check) gave the maximum 
seed yield of 15.62 qha. Among entries FNL-44 
gave maximum seed yield of 14.85 qha followed 
by 14.65 qha of seed yield in FNL-43. 

The significant differences were observed for all 
the characters at Pantnagar. Highest seed yield 
(2998.67 kglha) was recorded in FNL-44, followed 
by local check Pant Madhurika (2832.00 kgha) and 
FNL-42 (2721 .OO kgha). 

Twelve entries were evaluated along with the three 
checks for yield and its related characters at 
Raigarh. Among the entries, entry FNL-40 with 
yield 1061.67 kgha was found significantly 
superior over the checks i.e. RF-101 (877.00 
kgka), RF-205 (473.33 kgha) and GF-11 (437.67 
kgha). The entry FNL-39 (680.00 kgha) and FNL- 
41 (680.00 kgha) were also good yielders. 

FNLlCII3 Varietal Evaluation Trial 
FNLlCI13.1 Initial evaluation trial 
(Hisai; Jobnei; Kumaeanj, Jagudan) 

The initial evaluation trial (IET) in fennel was 
conducted with ten accessions along with HF-33 as 
check during 2010-201 1 in plots measuring 3.0 x 
2.4 m at Hisar. The results indicated that HF- 15 1 
and HF-212 gave significantly better yield over 
GF-2 (check) showing 3 1.25 and 19.02 % increase 
in yield, respectively. 

At Jobner, the analysis of variance revealed 
significant differences among the entries for all the 
traits including seed yield. The seed yield ranged 
fkom 1107.56 to 2016.00 kgha. Of the ten entries 
evaluated, entry UF-157 recorded maximum seed 
yield of 2016.00 kgka followed by UF-278 
(1 884.00 kgha), RF-143 check (1 8 14.22 kgha), 
UF-235 (1812.89 kglha), RF-101 Check (1676.44 
kgha) and UF- 1 14 (1 67 1.11 kgha), while lowest 
seed yield of 1107.56 kglha was recorded in UF- 
262. Mean performance of the entries evaluated in 
CVT over 2008-09 and 2009-10 revealed superior 
performance of UF-278 yielding 2150.89 kgha 
followed by UF-157 (2132.45 kglha), UF-235 
(1919.78 kgha), RF-143 check (1876.00 kglha), 
RF-101 check (1724.89 kgha) and UF-270 
(1698.23 kgha), while lowest seed yield of 
136 1.56 kgha was recorded in Local check. 



At Kumarganj, NDF-46 gave the maximum yield 
of 13.54 qlha over control of 10.58qka. .- .- -. 

Significant yield differences were observed among 
entries at Jagudan. The entries JF 671-1, JF 674-1 
and JF 67 1-2 gave the significantly superior yield 
(i.e., 1256, 1246 and 1243 kghal), which 3.43,2.67 
and 2.36 per cent higher was over check GF-11, 
respectively. The pooled over two years data 
shown significant differences for yield. An entries 
JF 671-1, JF 671-2 and JF 674-1 gave 1194, 1187 
and 11 82 kgha-1 yield, which was 13.28, 12.62 and 
12.14 per cent higher over check GF- 1 1. 

FNL/CI/4 Quality evaluation trial 
FNLlCI14.1 Quality evaluation in fennel 
(Jobner) 

The volatile oil content in the entries ranged from 
2.17% to 2.97%. The maximum volatile oil of 
2.97% was observed in FNL-27 followed by 2.83% 
in FNL-26, 2.80% in FNL-29, 2.77 in FNL-25, 
2.57% in RF-125 check, while, minimum of 2.17% 
in FNL-35. The entry FNL-26 ranked first in terms 
of volatile oil yield (5 1.26 Vha) followed by FNL- 
27 (43.51 Vha), FNL-25 (43.23 Vha), FNL-29 
(42.37 Vha) and RF-125 check (41.5 1 Vha). While 
lowest volatile oil yield of 17.60 lka  was recorded 
in FNL-33.011 the basis of three years data (2007- 
08, 2008-09 and 2009-lo), the highest mean 
volatile oil content of 2.89% was recorded in FNL- 
26 followed by 2.78% in FNL-30, 2.63 in FLN-25, 
whereas minimum 1.87% was recorded in RF- 178. 
The maximum mean volatile oil yield in terms of 
litre per ha was observed in FNL-26 (63.14 lba) 
followed by FNL-25 (56.99 lba), FNL-24 (48.17 
lba) and minimum in FNL-33 (28.33 lba). FNL- 
26 and FNL-25 were identified as higher yielders 
for further evaluation. 

Fourteen entries of fennel under CVT (new) were 

tested for volatile oil content during rabi 2009- 10, 
which were analysed using Clevenger apparatus. 
The volatile oil content in the entries ranged from 
2.30% to 3.107%. The maximum volatile oil of 
3.10% was observed in FNL-39 followed by 3.03% 
in RF-125 check, 2.80% in GF-11 NC, 2.77% in 
FNL-46 and FNL-37, while, minimum of 2.30% in 
Local Check. The entry FNL-38 ranked first in 
terms of volatile oil yield (47.18 Vha) followed by 
FNL-43 (46.56 Vha), RF-125 check (43.56 Vha), 
FNL-39 (41.69 Vha) and FNL-46 (39.68 Vha). 
While lowest volatile oil yield of 26.40 Vha was 
recorded in FNL-45. 

ZE T Fennel 

The volatile oil content in the entries ranged from 
2.00% to 2.37%. The maximum volatile oil of 
2.37% was recorded in UF-114, UF-157, UF-262, 
RF-101 and RF-143 check, whereas minimum of 
2.00% in UF-235. Highest volatile oil yield was 
recorded in UF- 157 (47.7 1 Vha) followed by RF- 
143 check (42.94 Vha) andUF-278 (41.45 Vha) and 
minimum was recorded in UF-262 (26.2 1 Vha). On 
the basis of two years data (2008-09 and 2009- 1 O), 
the highest mean volatile oil content of 2.42% was 
recorded in RF-143 check and RF-101 check 
followed by 2.35% in UF-278, 2.32% in UF-114 
and UF-270 and 2.22% in UD-157, whereas 
minimum 2.12% was recorded in UF-189. The 
maximum mean volatile oil yield was observed in 
UF-278 (50.55 Vha) followed by UF-157 (47.30 
Vha), RF-143 Check (45.37 Vha) and minimum in 
Local check (29.73Vha). 

FNLlCMl5.2 Identification of drought1 
alkalinity tolerance source in fennel 
(Kumarganj) 

At Kumarganj, NDF-12 showed maximum 
alkalinity tolerance (42.05) at 10, 20 and 30 ESP 
among 10 entries tested. 



FENUGREEK ranged from 7.5 glplant (HM-478) to 23.6 glplant 
(HM-392). The most promising lines for seed yield 
were HM-3 8 1, HM-392, HM-396, HM-40 1, HM- 
411, HM-424, HM-425, HM-443, HM-452, HM- 
456, HM-460, HM-466, HM-483 and HM-490. 

At Jagudan, 75 entries including GM-2 as check 
were evaluated for different characters. Among 
them 12 entries (JFg- 180, 198,205,236,238,239, 
240,243,244,266,267 and GM-2) were found to be 
dwarf types having less than 55 cm plant height. 
Nine entries (JFg-15,80,52,184,185,194,195 201 
and Kasuri Methi) had recorded more or equal to 
6.5 branches per plant. Seven entries (Anantpur, 
JFg-15,178,185,205,265,266 and JFg- 267) were 

FGK/CI/l Genetic nesourcea found equal or more than 35 pods per plant. Long 
FGK/CV1*l p l a * ' l 9 pod length i.e. 211.0 cm was recorded in entry JFg- 
characterization, evaluation conservation and 208. More seed per pod i,e. 223.0 was found in 12 
screening against diseases entries (JFg-207,209,226,228,237,241,250,262 
(Dholi~ Hisac Jagudan, Jobnec Kumargan! & 268,267 and OM- 1 and Kasuri Methi). JFg-52,184 
Guntur) and 265 were early maturing types (before 90 
One hundred seventy six collection of fenugreek days). Nine entries were bold seeded having equal 
germplasm were tested for promising line in or more test weight i.e.112.50. Nine entries (JFg- 
respect of yield and yield attributing characters at 15,80, 52, 148, 221,224,244, GM-1 and JFg- 269) 
Dholi. Among one hundred seventy seven were high yielders (>3000kg/ha). 
Collection Of fenugreek gemplasm, Only seven Dwhg the year, total 84 (83+1) entries were 
accessions R"-20 R"- 90, R"-70, screened against powdery mildew disease under 
RM-12, RM-lO, RM-44 and RM-28 gave the natural condition. None of the entries were found 
maximum yield ranging from to 0.90 free from the incidence of powdery mildew. The 
kgl5.4m~). Among the promising accessions RM- minimwn incidence was noticed in JF~-195 
201 gave the yield ('.lo kg5.4m2) (18.75%) and followed by JFg-224 (19.20%). The 

RM-190, RM-70 & RM-12 i .e.~ (l.00 incidence ranged was between 18.75 to 42.50 
kg15.4m). The germplasm fenugreek conserved %.Maximum yields of 29-90 q/ha was recorded in 
at various centres is given in Table 

- -  - - NDM-19 followed by 23.70 qha  of seed yield in 
Table 56. Fenugreek germplasm c o E o n s w  NDMJ7 at Kumarganj- 
under AICRPS centres - - Among the fifty eight entries entries evaluated at 

Guntur during 20 10- 1 1, LFC-97 recorded highest 
Centre Indigenous Exotic yield (3.9 1 glplant) followed by LFC-78 (3.46 
Dholi 176 - 176 glplant), LFC- 107 (3.43 glplant), LFC-84 (3.2 1 
Guntur 123 - 123 glplant), LFC-101 (3.13 glplant), LFC-77 (3.11 
Hisar 310 - 3 10 glplant), LFC- 11 0 (3.03g/plant), and LFC- 106 
Jagudan 74 - 74 (3glplant) which were significantly superior to the 
Jobner 353 12 365 check APHUM- 1 (1.96 glplant). 
Kurnarganj 105 - 105 During 20 10- 1 1, fifty five entries were evaluated at 
Pantnagar 20 - 20 Jobner. Among the fifty five entries evaluated, 
Total 1161 12 1171 LFC-84 recorded highest yield (2.17 glplant) 

followed by UM-1 (1.81 glplant), JFG-241 (1.78 
One hundred eighty six accessions of fenugreek @plant), JFG-219 (1.65 glplant), JFG-249 (1.41 
were evaluated at Hisar along with Hisar Sonali, idplant), UM-10 (1.33dplant) and UM-2 (1.32 
Hisar Suvarna and Hisar Mukta as checks during g/plant) which were significantly superior to the 
20 1 0-20 1 1. The seed yield of the germplasm best ~heckGM-2 (0.9 glplant). 
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FGK/CI/2 Coordinated Varietal Trial 
FGKIC1 Coordinated Variety Trial 2009 
Series VII 
(Ajmer, Coimbatore, Dholi, Guntur, Hisar, 
Jabalpur, Jagudan, Jobner, Kumarganj, 
Dantnagar; Raigarh and Udaipur) 

T w e e n  renugreek genotypes along with two 
checks were evaluated for the second time during 
201 0-1 1 at Coimbatore. The genotypes varied 
significantly in the grain yield per plot and grain 
yield per ha. Among the thirteen fenugreek 
genotypes along with two checks evaluated, the 
CVT line FGK-30 recorded the highest grain yield 
of 5 14.33 kgka followed by FGK-3 1 of 422.23 
kgka. 

At Dholi, among two check i.e., national check 
Hisar Sonali and local check Rajendra Kanti, 
Rajendra Kanti as local check was found 
significantly superior regarding number of 
secondary branches per plant (1 1.96), number of 
pods per plant (68.63) and yield per plot (0.98 
kg/5.4ml) or projected yield per hectare (1.64 tha) 
as compared to national check Hisar Sonali while 
Rajendra Kanti as local check was recorded at par 
with national check Hisar Sonali regarding number 
of primary branches, number of grains per pod and 
1000-grains weight. However, Rajendra Kanti as 
local check was found significantly early 50% 
flowering (73.33 DAS) and early 50% maturity 
(1 37.33 DAS) as compared to national check Hisar 
Sonali. None ofthe entries were found significantly 
superior over local check variety ~ajendra Kanti 
regarding number of primary branches per plant, 
number of secondary branches per plant, number of 
pods per plant, number of grains per pod, 1000- 
grain weight and yield per plot or projected yield 
per hectare. However, among the entries, Rajendra 
Kanti was found significantly 50% early flowering 
(73.33 DAS) and early 50% maturity (137 DAS) as 
compared to genotypes namely, FGK-35, FGK-36, 
FGK-37 and FGK-3 1 while rest entries viz; FGK- 
26, FGK-27, FGK-28, FGK-29, FGK-30, FGK-32, 

yield than the check LS-1 (61 1 kgka), Local (260 
kgka) and Hisar Sonali (409 kgka). 

Among the fifteen genotypes of fenugreek tested at 
Jabalpur, FGK-27 gave maximum plant height 
(35.85 cm) and no of primary branches (6.46). 
FGK-28 showed maximum number of podlplant 
(70.67), pod length (35.8 cm), no. of seeds per pod 
(14.90) and yield (1.080 kglplot) 

At Jagudan, significant yield differences were 
observed among the entries. None of the entries 
gave significantly higher yield over checks 
H.Sonali and GM-2. However the entry FGK-27 
produced maximum yield i.e. 1974 kgha-!which was 
8.62 and 15.69 per cent higher over checks H. 
Sonali and GM-2. The pooled over two years data 
showed that entry FGK-35 gave 1938 kgha- 1 yield, 
which was 21.89 and 17.67 per cent higher over 
check GM-2 and RMT-36 1. 

Sixteen entries were evaluated in RBD with 3 
replications in a plot size of 3 x 2.4 sq. m. 
accommodating eight rows spaced 30 cm apart 
with intra row spacing of 10 cm maintained by 
thinning at Jobner. The analysis of variance 
revealed significant differences among the entries 
for all the traits including seed yield. The seed yield 
ranged from 1414.35 to 2080.56 kgha. Of the 
sixteen entries evaluated, entry FGK-37 recorded 
maximum seed yield of 2080.56 kgha followed by 
FGK-30 (2039.35 kgka), FGK-3 1 (2032.41 kgka) 
and FGK-34 (2018.52 kgha), while lowest yield 
of 14 14.35 kgha was recorded in Local check. 

Seed yield of NDM-25 and Hisar sonali were 
maximum (19.27 and 17.70 q /ha 17.70 qka  
respectively) at Kumarganj. None of the entries out 
yielded the checkNDM-25 and Hisar sonali. 

Significant differences were observed for all the 
characters except number of secondary branches 
per plant and seeds per pod at Pantnagar. Maximum 
seed yield (3093.00 kgha) was recorded in local 
check-Pant Ragini, followed by RMT-361 
(2987.33 kglha) andFGK-35 (2859.67kglha). 

FGK-33, FGK-34 and FGK-38 Were at Par with Sixteen entries were evaluated at Raigarh for yield 
RaJendra Kanti regarding early 50% flowering and and its related characters along with three checks. 
early 50% maturity. Among the entries, FGK-27 (606.01 kgka), gave 
Among the thirteen entries evaluated at Guntur the highest yield and among the ~hecks RMt-361 
FGK-30 (1 006 kgha), FGK-27 (93 7 kglha), and (737.50 kg/ha) gave the highest yield. No entry was 
FGK-3 1 (854 kgka) recorded significantly higher found superior to check. 
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FGKICIM Varietal Evaluation Trial 
FGWCI13.2 Initial evaluation trial 2009 
(Jabalpul; Kumarganj) 

Maximum seed yield of 20.3 1 qha  was recorded in 
NDM-6 1 followed by in 20.13 q h a  in NDM-48 at 
Kumarganj . 
At Jagudan, the entry, JFg-245 gave higher yield 
(1973 kgha-1) than GM-2 which was 1.4.64 per cent 
higher over GM-2. The pooled over three years data 
showed that entry JFg-245 and JFg-269 gave 1503 
and 1494 kgha-1 yield, which was 8.99 and 8.36 per 
cent higher over check GM-2. 

FGK/CI/3.3 Initial evaluation trial 2009 
(Jo bner) 

Fourteen entries were evaluated in RBD with 3 
replications in a plot size of 3 x 2.4 sq.m. 
accommodating four rows spaced 30 cm apart with 
intra row spacing of 10 cm maintained by thinning 
at Jobner. The analysis of variance revealed 
significant differences among the entries for all the 
traits including seed yield. The seed yield ranged 
from 1464.35 to 2163.43 kgha. Entry UM-126 
recorded maximum seed yield of 2 163.43 kglha 
followed by UM-222 (2088.43 kgha), RMt-351 
check (1919.91 kgha), RMt-1 check (1 897.22 

kglha) and UM- 124 (1 873.15 kgha), while lowest 
yield of 1464.35 kg/ha was recorded in Local 
check. (Table 57) 

FGKlCIl3.4 Initial evaluation trial 2010 
(Dholi & Hisar) 

At Dholi, eight promising entries and two check 
Hisar Sonali and Rajendra Kanti were tested under 
initial evaluation trial during 200 1-20 1 1. Among 
two checks i.e., Hisar Sonali and Rajendra Kanti, 
check variety, Rajendra Kanti was found 
significantly higher regarding height of the plant 
(74.80 cm) and number of primary branches per 
plant (8.43) as compared to check variety Hisar 
Sonali while Rajendra Kanti check variety was at 
par with Hisar Sonali check variety regarding 
number of pods per plant and yield per plot or 
projected yield per hectare. However, Rajendra 
Kanti was early maturing (134.33 DAS) as 
compared to check variety Hisar Sonali i.e., 142.33 
days after sowing. None of the entries were found 
significantly superior over check variety Rajendra 
Kanti regarding number of primary branches per 
plant and length of pod while genotype RM-191 
was recorded significantly higher plant height 
(98.03 cm) as compared to check variety Rajendra 
Kanti (74.80 cm). RM-188, RM-194 and RM-197 
produced significantly higher yield as compared to 
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check variety Rajendra Kanti. Regarding maturity, 
RM-185, RM-188, RM-190, RM-191, RM-197 
and check variety Hisar sonali were late maturing 
types as compared to check variety Rajendra Kanti. 
Among the eigbt entries, RM-188 gave the 
maximum projected yield (2.12 t/ha) followed by 
RM-194 i.e., projected yield (1.81 tlha). 

The initial evaluation trial (IET) in fenugreek was 
conducted at Hisar with nine accessions along with 
Hisar Sonali as check during 20 10- 201 1 in plots 
measuring 3.0 x 1.2 m. The results indicated that 
maximum mean seed yield was recorded in HM- 
425 (3210 kg /ha) followed by HM-257 (3024 
kglha) showing an increase of 3 1.6 and 23.9% over 
Hisar Sonali (check), respectively. 

Among the twelve entries tested, LFC-116 
recorded significantly highest yield of 774 kgha 
followed by LFC-93 with 760 kg/ha and LFC-76 
with 729 kg/ha which were superior over check LS- 
1 (548 kgha) and PEB (427 kglha) at Dholi. 

FGWCMl4.4 Role of rhizobacteria in growth 
promotion of fenugreek 
(Hisar & Jagudan) 

Sigrificanf differences were nhtsined for all the 

parameters at Hisar. Maximum seed yield (1833.1 
kgha) was recorded with the application of 
rhizobacteria FL- 14 +FL- 1 8 (seed treatment + soil 
application) followed by Trichoderma MTCC- 
5 179 (1764.7 kgha) producing 11.71 and 7.54 per 
cent higher yield over the control (Table 58). 

At Jagudan, all the growth and yield attributes were 
not influenced significantly due to different strains 
of Rhizobacteria. However, application of RDF i .e. 
40 + 20 Kg NPha recorded significantly higher 
seed yield of fenugreek.Thus, rhizobacteria was not 
effective for improving the yield of fenugreek. 

FGWCM Large scale demonstration of the 
role of rhizobacteria in growth promotion of 
fenugreek 
(Jagudan, Jobneq Guntuq Hisar & Kumarganj) 

Field demonstration in farmers field at Kumarganj, 
indicated that seed treatment and soil application of 
rhizobacteria FK- 18 and FK- 14 increased the seed 
yield in the entire farmers field and gave 
maximum growth in terms ofplant height, length of 
pod, number of grains followed by application of 
Trichoderma over the farmer practice of seed 
broadcasting (Tables 59,60). 

Table 58. Effect of rhizobacteria on growth and seed yield of fenugreek during 2010-1 1 at Hisar 

Plant Branches Pods Pod Seeds Seed : 

I Treatments height Per Per length Per yield 
(cm) plant plant (cm) pod (kgfha) 

Rhizobacteria FK 14+FL 18 
(Seed+ Soil treatment) 116.6 6.0 107.6 8.8 17.9 1833.1 
TrichodermaMTCC 5 179 
(Recommended dose) 11 1.2 5.8 101.2 8.8 17.4 1764.7 
Control 107.0 5.4 097.3 8.4 15.5 1641.0 



S1. Farmers Name Yield Plant No of Length No grain 
(q/ha) height branches of pod /pod No. Best treatment 

(cm) /plant (cm) 
1. Sri Rakesh Kurnar DubeyGram & Post Kehraye, Vikas JShand -Sohawal Pirkholli, Faizabad 

ST+SAFK- 14+FL- 18 1676 94.10 8.36 11.65 16.20 
Appl of Trichoderma 1520 82.30 3.80 10.85 15.69 
Farmers Practice 1425 72.20 3 .O 10.65 13.35 

2. Sri Sanjay Kumar chaubeyLaharpur Post BarwaVikas Khand-Sohawa1,Faizabad 

ST+SAFK- 14+FL- 18 1670 90.30 3.75 11.45 16.10 
Appl of Trichoderma 1535 81.16 3.70 10.45 16.65 
Farmers Practice 1440 70.15 3.0 9.65 13.65 

3. Sri Subhash s/o Durga PrasadFaizabad 

ST+SAFK- 14+FL- 18 1620 91.60 3.75 10.65 15 .OO 
Appl of Trichoderma 1540 82.16 3.65 10.16 14.65 
Farmers Practice 1450 71.60 3.10 9.45 12.75 

4. Sri Sureshwar Dutt PandeyDharamdaspur, Mashoda Faizabad 

ST+SAFK- 14+FL- 1 8 1490 90.30 3.50 10.00 15.63 
Appl of Trichoderma 1385 76.45 3.0 9.16 16.00 
Farmers Practice 1265 65.25 2.85 8.45 14.26 

5. Sri Umesh PathakKumarganj, Faizabad 

ST+SAFK- 14+FL-18 1 640 94.15 3.80 11.38 15.85 
Appl of Trichoderma 1530 85.25 3.65 10.45 15.30 
Farmers Practice 1460 70.45 3.10 9.16 13.30 

6. Sri Onkar SinghMau Atwari, Rani bazar, Sultanpur 

ST+SAFK- 14+FL- 1 8 1520 91.30 3.80 11.60 16.65 
Appl of Trichoderma 1380 88.30 3.70 10.45 16.25 
Farmers Practice 1290 78.60 3.10 10.00 13.75 

7. Sri Rakesh Kumar SinghMuzaid, Belsar, Distt Gonda 

ST+SAFK- 14+FL- 18 1520 91.30 3.80 11.60 16.65 
Appl of Trichoderma 1380 88.30 3.70 10.45 15.26 
Farmers Practice 1290 98.60 3.10 10.00 13.75 

8. Sri Janardan PrasadNababganj gird, Nababganj , Gonda 

ST+SAFK- 14+FL- 1 8 1635 88.30 3.75 10.65 16.00 
Appl of Trichoderma 1380 88.30 3.70 10.45 15.26 
Farmers Practice 1365 65.80 3 .OO 9.00 13.65 

.Y. Sri RohitNear Engg College, Ambedkar nagar 

ST+SAFK- 14+FL- 1 8 1680 93.30 3.86 10.75 15.69 
Appl of Trichoderma 15.50 88.60 3.10 9.65 14.63 
Farmers Practice 1485 75.45 3 -00 8.80 13.00 

10. Sri Radhey Shyam MishraMathura Bazar, Balrampur 

ST+SAFK- 14+FL- 18 1635 90.60 3.65 11.00 
Appl of Trichoderma 1540 85.45 3.10 10.65 15.00 
Farmers Practice 1470 77.30 3.00 9.65 

. ! 
13.35 

Appl = Application of ;ST = Seed treatment ;SA = Soil app1ication;Farmers practice: Broadcasting of seeds 
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Table 60. Yield of fenugreek on FLD on large scale demonstration of effect of rhizobacteria on 
growth ~romotion at Kumarnani 1 
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1. Sri Rakesh Kumar Dubey . 1676 1520 1425 
2. Sri Sanj ay Kumar Chaubey ' 1670 1535 1440 
3. Sri Subhash Slo shri Durga Prasad 1620 1540 1450 
4. Sri Sureshwar Dutt Pandey . 1490 1385 1265 
5. Sri Umesh Pathak 1640 1530 1425 

, "  

6. Sri Onkar Singh -- 1690 1550 1460 
7. SriRakeshKumarSingh ,? 1520 1380 1290 
8. Sri Janardan Prasad . I .  1635 . 1490 1365 
9. Sri Rohit . A 1680 ' 1550 1485 

10. Sri Radhey Shyam Mishra 1635 1540 1470 
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Project Code I Title 1 Centres 

BLACK PEPPER 

Genetic Resources 
Germplasm collection, characterization, 
evaluation and conservation 
Hybridization Trial 
Intervarietal hybridization to evolve 
high yielding varieties 
Coordinatedvarietal Trial (CVT) 
CVT 2000 - Series V 

CVT 2006 - Series VI 

Chintapalle, Dapoli, Panniyur, 
Pundibari, Sirsi, Ambalavayal & Yercaud 

Panniyur 

Chintapalle, Pampadumpara, 
Panniyur, Sirsi & Ambalavayal 
Chintapalle, Dapoli, Panniyur, 
Pampadumpara, Pundibari, Sirsi, 
Ambalavayal, Yercaud I Pechiparai 

Evaluation of grafts, orthotropic and runner 
shoots in black pepper Arnbalavayal, Panniyur, Sirsi Yercaud & 

Thadiyankudassi* 
Nutrient Management Trial 
Development of organic package for spices 
based cropping system - Observational trial Chintapalle, Sirsi, Panniyur, & Dapoli 
Organic farming in black pepper - 2006 Panniyur, Dapoli, Pechiparai, Sirsi 

& Yercaud 
Disease Management Trial 
Adaptive trial on management of 
Phytophthora foot rot of black pepper in 
farmers field Ambalavayal 
Trial on management of Phytophthora 
foot rot of black pepper in existing plantation Chintapalle, Dapoli , Panniyur, 

Pampadumpara, Mudigere & Sirsi 
Trial on management of Phytophthora 
foot rot of black pepper in new plantation Chintapalle, Dapoli, Panniyur, 

Pampadurnpara, Pechiparai, Mudigere 
& Sirsi 

Pest Management Trial 
Management ofErythrina gall was, a 
popular standard of black pepper Mudigere 

CARDAMOM 

CARlCIll Genetic Resources 
CARICIll . 1 Germplasm collection, characterization, 

evaluation and conservation 
CARlCIl2 Hybridization 
CARlCIl2.1 Evaluation of OP progenies under 

intensive management 
CARlCI12.2 Hybridization & selection in cardamom 

* Testing Centre 

Mudigere & Pampadumpara 

Mudigere 
Mudigere 
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Title 1 Centres 
CARlCIl3 Coordinated Varietal Trial 
CARlCIl3.5 CVT 2005-series V 

CAIUCIl3.6 CVT 200712009 -series VI 

-*- d :="-;% -. 
Pampadumpara, Mudigere & 
Myladumpara 
Mudigere, Pampadumpara, Sakleshpur, 
Ambalavayal & Myladumpara 

Varietal Evaluation Trial (VET) 
Initial evaluation trial - I 
Initial evaluation trial - I1 
Nutrient Management Trial 
Effect of different irrigation schedule 
and fertilizers on yield of cardamom 
Effect of fertigation on yield of 
cardamom through drips 
Organic farming in cardamom 
Pest and Disease Management Trial 
Evaluation of new insecticides1 
biopesticide in cardamom againstthrips 
and shoot and capsule borer 
Comparison of effect of chemical 
treatments as well as biocontrol agents 
against pseudostems rot of cardamom 

Mudigere 
Mudigere 

Mudigere 

Mudigere & Pampadumpara 
Mudigere & Pampadumpara 

Mudigere & Pampadumpara 

Pampadumpara & Mudigere 

LARGE CARDAMOM 

LCNCI Germplasm of large cardamom 
LCAICI Initial Evaluation Trial 
LCNCP Evolving disease &pest tolerant lines 

in large cardamom 
LCNCP Integrated pest and disease management 

in large cardamom 

Gangtok 
Gangtok 

Gangtok 

Gangtok 

GINGER 

Genetic Resources 
Germplasm collection, characterization, 
evaluation and conservation Dholi, Kumarganj, Pottangi, Pundibari, 

Raigarh & Solan 
GINlCIl2 Coordinated Varietal Trial 
GINlCIl2.3 CVT 2006 - Series VII Pottangi 
GINICY3 Varietal Evaluation Trial 

Initial evaluation trial-20 10 Dholi 
GINlCIl3.2 Comparative yield trial Pottangi 
GINlC113.3 Genotype X Environment interaction Appangala, Arnbalavayal, Barapani, 

on quality of ginger Calicut, Chintapalli, Dapoli, Dholi, 
Kanke,Kalyani, Mizoram, Navsari, 
Pantnagar,Pasighat, Pottangi, Pundibari, 
Raigarh & Solan 

GIN/CI/4 Quality Evaluation Trial 
GINlCIl4.1 Evaluation of germplasm for quality Solan 
GINlCIl4.2 Evaluation of germplasm from other centers Solan 
GINICMl5 Nutrient Management Trial 
GTN/CM/5.2 Organic farming in ginger - 2006 Solan, Pundibari, Pottangi, Dholi & 

Kumarganj , /- 



A I AICRPS Annual Report 201 0-1 1 

GINlCW5.3 Nutrient supplementation though organic 
manures for growth and yield of ginger Dholi & Kumarganj 

GIN/CP/6 Disease Management Trial 
GINlCPl6.1 Disease surveillance and etiology 

of rhizome rot in ginger Solan & Dholi 
Biocontrol studies on rhizome rot of ginger Pottangi 
Management of rhizome rot in ginger Chintapalle, Sirsi , Mudigere & Dapoli 
Management of soft rot of ginger 
(Biofumigation using Mustard) Dholi, Solan, Chintapalle, Pundibari, 

Kumarganj & Raigarh 
Management of soft rot of ginger 
(Biofumigation using cabbage) Dholi, Solan, Chintapalle, Pottangi, 

Kumarganj , Ambalavayal & Raigarh 
GINlCPl6.8 Management of bacterial wilt of ginger 

(Biofumigation using mustard) Dholi, Solan & Pundibari 
GINlCPl6.9 Management ofbacterial wilt of ginger 

(Biofumigation using cabbage) Dholi, Solan, Arnbalavayal & Pottangi 

TURMERIC 

TWCV1 
TUR/CVl. 1 

Genetic Resources 
Germplasm collection, characterization, 
evaluation and conservation 

Coordinated varietal trial 
Coordinated Varietal Trial - 2009 

Varietal evaluation trial 
Initial Evaluation Trial 2006 
Initial Evaluation Trial 20 10 
Initial Evaluation Trial 2009 
Genotype x Environmental interaction 
on quality 

Quality Evaluation 
Quality evaluation of germplasm 
Nutrient Management Trial 
Effect of organic farming in turmeric 
Efficacy of biocontrol agents for control 
of rhizome rot of turmeric 
Standardization of water requirement for 
turmeric through drip irrigation 

Standardization of fertigation in turmeric 
Effect of micronutrients on turmeric 
Post Harvest Technology 
Standardization of processing in 
turmeric 

Coimbatore, Dholi, Jagtial, Kumarganj, 
Pottangi, & Raigarh 

Ambalavayal, Chintapalle, , Jagtial, 
Dholi,Coimbatore, Kumarganj, Pottangi 
Pundibari, Pasighat, Pantnagar, Raigarh 
& Navsari 

Kumarganj , Pottangi & Pundibari 
Pantnagar 
Dholi 

Dholi, Chintapalle, Jagtial, Pottangi, 
Kurnarganj, Pundibari, Coimbatore & 
Mizoram 

Coimbatore 

Dholi 

Pottangi 

Coimbatore, Dholi, Jagtial, Kumarganj, 
Raigarh, Guntur & Pottangi 
Coimbatore & Jagtial 
Dholi, Kumarganj & Pundibari 

Calicut & Coimbatore 

b I - 4 A 4  + 
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Project Code I Title Centres I 

TREE SPICES 

CORIANDER 

C --'..-. 

Coimbatore 
Mechanical harvesting in turmeric 
(Observational trial) 
Disease Management Trial 
Survey and identification of disease 
causing organisms in turmeric and screening 
of turmeric germplasm against diseases Coimbatore, Pundibari, Raigarh & Dholi 
Management of foliar disease of turmeric Dholi, Chintapalle, Pottangi, Kumarganj, 

Pundibari, Jagtial, Raigarh & Coimbatore 

Genetic Resources 
Germplasm collection, characterization, 
evaluation and conservation of clove, 
nutmeg and cinnamon Dapoli andYercaud.1 Pechiparai 
Coordinated Varietal Trial 
CVT 1992 - clove Yercaud & Pechiparai 
CVT 200 1 - nutmeg Dapoli & Pechiparai 
CVT 200 1 - cassia Pechiparai & Dapoli 
Propagation/Multiplication Trial 
Softwood grafting in clove Dapoli 
Post harvest technology studies in cinnamon Dapoli & Pechiparai 
Disease Management Trial 
Management of die back and wilt 
disease of nutmeg Dapoli 

Genetic Resources 
Germplasm collection, description, 
characterization, evaluation, conservation 
and screening against diseases Coimbatore, Dholi, Guntur, Hisar, 

Jagudan, Jobner & Kurnarganj 
Coordinated Varietal Trial 
Coordinated Varietal Trial 2009 - 
Series-VIII Ajmer, Dholi, Guntur, Hisar, Jabalpur, 

Jagudan, Jobner, Kumarganj , Navasari, 
Pantnagar, Raigarh & Udaipur 

Coordinated varietal trial on coriander 
(Leafl type during off season) CVT 20 10 Guntur, Ajmer, Coimbatore & 

Periyakulam* 
Varietal Evaluation Trial 
Initial evaluation trial 20 10 Dholi 
Initial evaluation trial 20 10 (Leaf purpose) Pantnagar 
Initial Evaluation Trial 20 10 (Seed purpose) Pantnagar 
Quality Evaluation Trial 
Quality evaluation in coriander Jobner 
Nutrient Management Trial 
Identification of drought1 alkalinity 
tolerant source in coriander Guntur , Coimbatore, Kumarganj & 

Jobner 
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COWCW5.4 Production of leafy type of coriander 
in off season Kumarganj 

CORlCW5.4 Role of rhizobacteria in growth 
promotion of coriander Hisar & Jagudan 
Nutrient supplementation though 
organic manures for growth and 
yield of coriander 

Effect of micronutrients on yield of 
coriander 
Irrigation management for sustainable 
coriander production 
Nutrient management in off season 
coriander leaf production 

Disease Management Trial 
Survey to identify the disease incidence 
collection and identification 
of casual organism 
Management of stem gall disease of 
coriander 

Large Scale Demonstration of the role 
ofRhizobacteria in growth promotion 
of Coriander 

CUMIN 

Genetic Resources 
Gennplasm collection, characterization, 
evaluation conservation and screening 
against diseases 
Coordinated Varietal Trial 
Coordinatedvarietal Trial - 2009 
Varietal Evaluation Trial 
Initial evaluation trial -2008 
Initial evaluation trial-2009 
Quality Evaluation Trial 
Quality evaluation in cumin 
Nutrient management trial 
Identification of drought tolerance 
Role of rhizobacteria on growth and 
yield of cumin 
Disease Management Trial 
Management ofwilt and blight 
diseases in cumin 
Survey for identification of yellowing 
causing organisms in cumin 

Coimbatore, Dholi, Hisar, Jagudan, 
Jobner, 
Kumarganj & Raigarh 

Coimbatore & Dholi 

Guntur 

Periyakulam*, Guntur, Ajmer & 
Coimbatore 

Dholi 

Dholi, panhagar, Jabalpur, Udaipur, 
Kumarganj & Raigarh 

Coimbatore, Guntur, Hisar, Jagudan 
& Raigarh 

Jagudan & Jobner 

Jobner, Jagudan, Ajmer & Jabalpur 

Jabalpur 
Jobner 

Jobner 

Jobner 

Jagudan & Jobner 

Jobner 

Jobner, Jagudan & Ajmer 
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CUMlCW6.3 Large scale demonstration of the role --"""'" 

of Rhizobacteria in growth promotion 
of cumin 

Genetic Resources 
Germplasm collection, characterization, 
evaluation, conservation and screening 
against diseases 

FNLlCU2 Coordinated Varietal Trial 
FNLIC 1 12.4 Co-ordinated Varietal Trial - 

2009-Series VII 

Varietal Evaluation Trial 
Initial evaluation trial 

Jagudan & Jobner 

Dholi, Hisar, Jagudan, Jobner & 
Kumarganj 

Ajmer, Dholi, Hisar, Jabalpur, Jagudan, 
Jobner, Kumarganj , Pantnagar, Udaipur 
& Raigarh 

Hisar, Jobner , Kumarganj & Jagudan 

Coordinated Varietal Trial 
Coordinatedvariety Trial 2009 Series 
VIIAjmer, Coimbatore, Dholi, 
Guntur, Hisar, 

Varietal Evaluation Trial 
Initial evaluation trial 2009 
Initial evaluation trial 2009 
Initial evaluatial trial 20 10 

Jabalpur 

Jobner 

FNLlCU3.2 Initial evaluation trial-2009 
FNLICU4 Quality evaluation trial 
FNLICU~. 1 Quality evaluation in fennel 
FNLlCMl5 Nutrient Management Trial 
FNLlCMl5.2 Identification of droughtlalkalinity 

tolerance source in fennel Kumarganj 
FNLlCW5.3 Role of rhizobacteria on growth and 

yield of fennel Jagudan, Raigarh & Hisar 
FNLlCPl6 Disease Management Trial 
FNLlCPl6.1 Survey, identification of disease causing 

organisms and survey of germplasm 
against disease 

FNLlCW6.2 Large scale demonstration of the role 
of Rhizobacteria in growth promotion 
of Fennel 

FENUGREEK 

FGKICU 1 Genetic Resources 
FGWCUl. 1 Germplasm collection, characterization, 

evaluation conservation and screening 
against diseases 

Dholi 

Hisar, Jagudan, & Raigarh 

Dholi, Hisar, Jagudan, Jobner , 
Kumarganj & Guntur 

Jabalpur, Jagudan, Jobner, Kumarganj , 
Pantnagar, Raigarh & Udaipur 

Jabalpur 
Jobner 
Dholi 
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FGWCW4 Nutrient Management Trial 
FGWCW4.2 Identification of droughtltolerance 

source in fenugreek 
FGWCW4.4 Role of rhizobacteria on growth and 

yield of fennel 
FGWCW4.5 Large scale demonstration ofthe role of 

Rhizobacteria in growth promotion 
of fenugreek 

FGWCPI5 Disease Management Trial 
FGWCP15. 1 Survey and identification of disease 

causing organisms and screening 
germplasm against disease 

Jobner & Guntur 

Hisar & Jagudan 

Jagudan, Jobner, Guntur, Hisar & 
Kumarganj 

Dholi 
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PROJECT COORDINATOR'S OFFICE 

1. Project Coordinator : Dr MAnandaraj 
2. Principal Scientist (Hort.) : Dr JRema 
3. Technical Information Officer : ~r Johny AKallupurackal 
4. Personal Assistant : Ms Alice Thomas 
5.  Supporting staff: Mr K Chandran 

COORDINATPNG CENTRES 
1. Cardamom Research Station, KAU, Pampadumpara 
1. Breeder (Asst. Professor) : Dr Sanal Kumar P. 
2. Agronomist (Hort.) : Dr G C Sreekala 
3. Jr. Entomologist : Dr RNarayana 
4. Farm Assistant (Sel. Gr.): Mr C G Pradeep 
5 .  Lab Assistant (Grade 11) : Mr C S Manoj 
6. Peon : Smt Radhamoni 

2. Pepper Research Station, KAU, Panniyur 
1. Pathologist (Assoc. Professor) : Vacant) 
2. Jr. Breeder (Asst. Professor) : DrV PNeema 
3. Jr. Pathologist : Vacant 
4. Jr. Horticulturist (Agronomy) : Dr D Jacob 
5 Farm Supervisor (Gr. 11) : Mr K Lakshmanan 
6 .  Farm Supervisor (Sr. Gr.) : Mr P P Mwalidharan 
7. Farm Supervisor (Gr. I) : Mr KAKwien 
8. Lab Assistant (Gr. I11 ) : Ms Nirmala Chellath 
9. Peon (Sel. Gr.) : KRajeev 

3. Horticultural Research Station, UHS, Mudigere 

1. Pathologist : Dr S D Rangaswamy 
2. Agronomist (Hort.) : Dr KM Devaraju 
3. Breeder : Dr D Lakshmana 
4. Jr. Entomologist : Dr D JemlaNaik 
5. Technical Assistant : Vacant 
6. Technical Assistant : MrV Mallikarjunappa 
7. Messenger : Ms Savithri 

4. Horticultural Research Station, UHS, Sirsi 

1. Jr. Pathologist : DrM S Lokesh 
2. Jr. Horticulturist : Mr Nagesh Naik 
3. Technical Assistant : Mr B B Doddamani 

5. Horticultural Research Station, TNAU, Yercaud 

1. Agronomist (Hort.) : DrV Lakshmanan 
2. Jr. Breeder (Hort.) : Dr J Prem Joshua 

(Posted at HRS Pechiparai) 
3. Lab Assistant : Mr P Pappu 
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6. Department of Spices & Plantation Crops, TNAU, Coimbatore 

1. Breeder (Horticulturist) : Dr (Mrs) N. Shoba 
2. Jr. Pathologist : Dr P Muthulakshmi 
3. Agricultural Assistant : Mr R Swaminathan 

7. Horticultural Research Station, Dr.YSRHorticultyura1 University, Chintapalle 

1. Horticulturist : Sri KRavindra Kurnar 
2. Junior Pathologist : Sri K Sesha Kiran 
3. Technical Assistant : Post filled on contract basis 

8. Regional Agricultural Research Station, Dr.Y SR Horticultural University, 
Kammarapally (Jagtial) 

1. Jr. Pathologist : Sri S Narasirnha Rao 
2. Jr. Horticultusist : Mrs KUma Maheswari 
3. Technical Assistant : Post filled on contract basis 

9. Horticultural Research Station, Dr.YSR Horticultyural University, Guntur 

1. Horticulturist : Smt C Sarada 
2. Jr. Breeder (Hort.) : Sri K Giridhar 
3. Sub Assistant : Sri Shaik Jilani Bhasha 

10. Department ofvegetable Crops, DrYSPUHF, Solan 

1. Breeder (Olericulturist) : Dr B N Korla 
2. Jr. Pathologist : Vacant 

(Dr Ramesh Bhardwaj, in-charge) 
3. Jr. Biochemist : DrNeerja S Rana 

(Vacant from 19-8-20 10) 
4. Field Assistant : Mr Rajeshwar Chauhan 

11. High Altitude Research Station, OUAT, Pottangi 

1. Breeder : Vacant 
2. Jr. Breeder : Mr D K Dash 
3. Technical Assistant : Mr L K Mishra 
4. Technical Assistant : Vacant 

12. Department of Genetics and Plant Breeding, SKN College ofhgriculture, 
RAJAU, Jobner 

1. Sr. Breeder : Dr E V D Sastry 
2. Breeder : Dr Dhirendra Singh 
3. Jr. Agronomist : Dr N L Jat 
4. Jr. Pathologist : Dr K S Shekhawat 
5. Jr. Biochemist : Vacant 
6. Technical Assistant : Dr S S Rajput 
7. Technical Assistant : Mr S RKumawat 

13. Main Spices Research Station, SDAU, Jagudan 

1. Pathologist : Dr K D Pate1 
2. Jr. Breeder : Mr G M Pate1 
3. Technical Assistant : Mr S R Chaudhari 
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14. Department ofvegetable Crops, CCS HAU, Hisar 

1. Horticulturist/Oleoriculturist : Dr T P Malik 7 w - ..- 
2. Assistant Scientist (VC) : Dr Suresh Tehlan 

15. Department of Horticulture, Tirhut College ofAgriculture, RAU, Dholi 

1. Horticulturist : Dr S P Singh 
2. Jr. Pathologist : DrAKMishra 
3. Technical Assistant : Dr AN Mishra 

16. Department of Vegetable Science, NDUAT, Kumarganj 

1. Horticulturist : Dr J Dixit 
2. Horticulturist: Vacant 
2. Jr. Pathologist : Dr R P  Saxena 
3. Jr. Breeder : Dr V P Pandey 
4. Technical Assistant : Mr R K Gupta 
5. Technical Assistant : Mr VK Singh 

17. Department of Horticulture, UBKVV, Pundibari 

1. Horticulturist : Vacant 
(Dr J C Jana, in-charge) 

2. Jr. Breeder : Dr N Bhowmik (Study leave) 
Dr B C Saha,in-charge 

3. Jr. Pathologist : Mr S Bandyopadhyay 
4. Technical Assistant : Ms Anuparna Das 
5. Technical Assistant : Mr B Dutta 

18. Department of Horticulture, KKV, Dapoli 

1. Horticulturist : Dr R G Khandekar 
2. Jr. Pathologist : ProfU AGadre 
3. Jr. Breeder : Prof U B Pethe 
4. Technical Assistant : Mr D D Bhandari 
5. Technical Assistant : Mr AB Jadhav 

19. Regional Agricultural Research Station, IGAU, Raigarh 

1. Horticulturist : Vacant (from 1 1-3-2008) 
2. Jr. Breeder : Smt. Roshni Bhagat 
3. Jr. Pathologist : Dr AK Singh 
4. Technical Assistant : MrD S Kshatri 
5.  Technical Assistant : Vacant (fiom commencement of the project) 
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Temperature (,C) Relative Humidity (%) 
Month Rainfall 

Max. Min. Max. Min. 

I January 2010 68.4 27.0 16.0 94.3 50.6 

February 25.4 29.6 17.2 94.9 49.3 

March 12.4 31.4 19.3 96.0 53.5 

April 80.6 30.9 20.1 89.0 62.3 

May 124.6 29.4 20.5 93.5 70.0 

June 270.2 26.6 19.7 96.1 81.2 

July 478.2 24.5 18.9 95.2 83.5 

August 249.0 24.9 19.0 95.6 80.3 

September 90.8 26.4 18.8 95.1 76.9 

October 167.8 26.4 18.4 94.7 80.7 

November 279.6 25.6 18.6 94.3 77.2 

December 4.8 26.0 16.4 91.5 60.3 

Temperature (,C) Relative Humidity (%) 
Month Rainfall 

Max. Min. Max. Min. 

April 20 1 0 110.9 29.4 17.3 67.3 54.7 

May 207.8 28.4 17.6 79.1 67.5 

June 586.6 27.8 19.7 89.4 76.0 

July 419.7 28.4 20.3 88.4 77.3 

August 389.1 28.5 20.1 88.7 74.3 

September 344.3 27.3 19.0 88.8 78.2 

October 408.3 26.3 15.6 88.3 74.8 

November 22.6 25.4 12.9 84.7 67.1 

December 4.7 20.4 7.5 83.5 57.0 



C hintapalle 

Month 
Temperature (,C) 

April 2010 

May 
June 
July 
August 
September 
October 
November 
December 
January 2011 
February 
March 

Coimbatore 

I Relative Humidity (%) 

I Mar. / Min. 

Dapoli 

Month ' Rainfall 

April 2010 
May , - . 
June 
July 
August 
September 
October 
November - 
December 
January 2011 
February 
h/larrh 

Temperature (,C) 
Rainy days 

Max. Min. 
0 33.73 20.75 
0 33.96 23.74 

25 29.68 23.45 
27 27.63 22.83 
32 27.66 22.82 
19 29.53 22.65 
10 31.23 22.25 
6 32.28 20.7 
0 30.53 14 

0.0 32.32 11.36 
0.0 32.13 12.88 
0.0 35 A5 

++A b s k  

Relative Humidity (%) 

Max. Min. 
90 64.75 

87.4 64.8 
96.75 81.25 
95.5 92.5 
97.2 91.2 

96.75 84.5 
97 79 

95.6 67.6 
96 59.25 

96.6 62.8 
96 52.75 

93 5 56.5 



November 

Temperature (oC) Relative Humidity (%) 
Month 

Max. I Min. Max. Min. I 

Month Rainfall Rainy days 
Max. Min. Max. Min. 

April 2010 00 - 40.6 22.8 40 14 
May 00 - 42.6 27.4 38 14 
June 4.8 1 40.1 27.1 51 28 
July 192.9 13 34.7 26.2 82 57 
August 122.4 10 32.2 25.1 91 71 
September 102.2 7 31.7 21.9 86 56 
October 6.8 1 34.0 16.9 76 26 
~overnber  34.8 3 26.3 13.2 88 47 
December 0.2 1 23.3 4.6 84 33 
January 2011 00 - 19.6 4.3 87 35 
February 34.6 3 24.9 9.1 88 37 
March 00 - 33.0 12.1 73 17 

= 

'"' 





Pampadumpara 
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Temperature (oC) Relative Humidity (%) 
Month Rainfall Rainy days 

Max. Min. Max. Min. 

April 2010 121.1 6 30.1 20.1 92 52 

May 100.7 7 27.8 20.0 93 70 
June 268.0 19 24.7 18.7 96 81 
July 397.3 24 22.9 17.9 98 88 
August 234.4 23 22.7 18.1 98 90 
September 150.4 14 24.2 18.4 94 80 
October 257.2 19 24.4 18.0 96 79 
November 320.8 16 23.6 17.8 95 80 
December 45.4 7 23.2 16.4 95 75 1 

January 2011 68.6 3 24.6 15.5 92 58 
February 100.4 3 26.3 16.1 89 52 
March 41.3 4 28.0 17.1 87 45 - 

Panniyur 

Periyakulam 
- 

Temperature (,C) 
%Ion th Rainfall / Rainy days, - 

Relative Humidity 
Max. Min. (%) 

April 20 1 0 44.2 9 38.10 32.42 48.98 
May 128.6 6 36.66 28.20 55.10 
June 20.2 13 33.90 27.26 55.96 
July 52.0 9 33.64 26.20 52.61 
Aupst 8.4 4 34.00 26.56 52.29 
September 136.6 1 0  32.88 25.60 62.00 
October 164.4 1 1  31.71 25.23 62.77 
November 330.4 14, 29.29 23.21 71.13 
December 64.3 9 28.74 22.25 68.12 
January 20 1 1 0.00 27.4 25.5 65.0 
February 34.4 8 28.4 26.2 57.5 
March 23.04 6 30.4(' 28.55 48.6 

i 



Temperature (,C) 
Month Rainfall Relative Humidity 

Max. Min. (%I 
I April2010 650.7 26.7 19.3 80.3 

May 534.7 27.9 21.1 81.3 
June 1091.0 29.2 23.1 87.5 
July 558.0 30.2 24.3 86.0 
August 407.2 32.3 24.6 80.5 
September 925.4 31.0 23.2 80.4 
October 80.7 30.6 21.9 74.0 
November 97.4 28.0 18.3 69.6 
December 21.5 24.5 13.6 64.9 
January 2011 51.9 22.1 12.0 72.1 
February 43.7 24.8 14.7 71.9 
March I 309.1 I 26.6 , 16.5 , 73.0 I 

November 

&L&$-@ 
Month r:dLi;q?wr. 

Temperature (,C) Relative Humidity (%) 
Rainfall Rainy days. 

~~~~~~A Max. Min. Max. Min. 

April 20 10 ;,:3,4 - . 23.80 4 35.6 19.8 80.0 48.8 s P ~ B ~ ~  
M ~ Y  -*%- _r 2 :.~.;-~d 49.00 4 33.6 28.2 83.4 53.8 
June r%~ :'i . iE'i:,Z$-@ 40 1.60 16 29.5 20.2 87.2 76.0 

* * :g--r *- :, July Y- c 2 ? ~  754.80 25 26.2 19.6 90.0 84.4 
43 9.80 27 26.7 19.7 91.8 82.0 
3 12.04 2 1 27.5 19.5 90.6 78.5 

10 29.3 19.0 88.0 68.3 
11.20 13 29.2 18.1 89.0 66.6 

0 28.6 14.0 82.6 54.2 
0 30.4 74.5 I 
0 31.6 74.7 
2 35.00 15.70 77.00 47.00 

122 30.27 17.86 84.07 60.19 
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I Month 

January 20 10 
February 
March 
April 
May 
June 
July 
August 
September 
October 
November 
Decelmhpr 

Rainfall Rainy days 
Temperature , (,C) 1 Re1ativ;EI;midiQ 

Min. 

Udaipur 

Month 

April 20 10 

May 
June 
July 
August 
September 
October 
November 
December 
January 20 1 1 
February 

, March 

Rainfall 
Temperature (,C) Relative Humidity (%) 

Max. Min. 
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HEADQUARTERS : Project Coordinator (Spices) 
. . . All India Coordinated Research Project on Spices - -. 

Indian Institute of Spices Research, Calicut-673 0 12, Kerala 
Phone: Off. (0495) 273 1794 
Fax: 009 1-495-273 1794 
E-mail: aicrps@spices.res.in, pcspices@yahoo.com 

COORDINATING CENTRES 

Andhra Pradesh 

1 Horticultural Research Station 
(Andhra Pradesh Horticultural 
University), 
CHINTAPALLE - 53 1 11 1, Dist. 
Visakhapatnam 
Andhra Pradesh 

2 Horticultural Research Station 
(Andhra Pradesh Horticultural 
University), GUNTUR- 522 034 
Andhra Pradesh 

3 Experimental Farm, 
Turmeric Research 
Station, Kammarapally-503 308, 
Nizamabad Dist., Andhra Pradesh 

4 Department of Horticulture 
Tirhut College ofAgriculture 
(Rajendra Agrl. University) 
DHOLI-843 12 1, Musaffarpur, Bihar 

Chhattisgarh 

5 Regional Agril. Research Station 
(Indira Gandhi Agrl.University), 
Boirdadar Farm,RAIGARH -496 00 1 
Dist. Chattisgarh 

Gujarat 

6 Main Spices Research Station 
(Sardarkurshinagar Dantiwada 
Agricultural University) 
JAGUDAN - 382 7 10Dist. 
Mehsana, Gujarat 

7 Department ofvegetable Crops 
(Chaudharay Charan Singh Haryana 
Agril. University) 
HISAR - 1 25 004, Haryana 

08937-238057 
(F)Gram: AGRIVARSITY 
adrhatzone@yahoo.co.in 

Fax: (0863) 25240731252401 7 
gkalidasu@yahoo.com 

Fax: (08274) 277283 
Gram: AGRIVARSITY 
uma_kudiri@rediffinail.com 

Fax: 062 1-2293227 
Gram: DHULI COLLAGRI 
tirhutag@sify.com 

Fax: (07762) 224886 1222402 

Fax: 02762-285337 
aicrpsjagudan@yahoo.com 

Fax: 01 662-284306123461 3 
1234952 
Gram: Agrivarcity 
Hisaraicrps@hau.emet.in 
ve~cronshau.nic.in 
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I Telephone Fax/E. mail 

8 Department ofvegetable Crops 
(Dr YS Parmar Univ. of Horticulture 
&Forestry), Nauni, SOLAN-173 230, 
Himachal Pradesh 

Fax: (01 792) 252030 I 252242 
Gram: 
Vanudyanvgc@spuhf.hp.nic.in 
solanspices@yahoo.com 

Kamataka 

9 Horticultural 
Research Station AICRP on Spices 
(University of Horticultural Sciences, 
Baga1kot)MUDIGERE-577 1 32, 
Dist. Chickmangalur, Karnataka 

10 Horticultural Research Station 
AICRP on Spices(University of 
Horticultural Sciences, Bagalkot) 
SRSI-58 1 40 1, Dist. Uttara 
Kannada, Karnataka 

11 Cardamom Research Station 
(Kerala Agricultural University j 
PAMPADUMPARA-685 553 
Dist. Idukki, Kerala 

12 Pepper Research Station 
(Kerala Agricultural University) 
PANNIYUR, PB No. 1 1 3 
Kanjirangadu (P.0) Karirnbam (Via), 
Taliparamba 670 142, 
Dist. Cannanore, Kerala 

13 Department of Horticulture 
(Konkan Krishi Vidyapeeth) 
DAPOLI-415 712 
Dist. Ratnagiri, Maharashtra 

Orissa 

14 High Altitude Research Station 
(Orissa Univ.ofAgr1. &Technology), 
POTTANGI-764 039 
Dist. Koraput, Orissa 

15 Dept. of Genetics & Plant Breeding, 
SJSN College ofAgriculture 
(Rajasthan Agricultural University), 
JOBNER-303 329 
Dist. Jaipur, Rajasthan 

Tamil Nada 

16 Horticul.tural Research Station 
YERCAUD - 636 602 
Dist. Salem, Tamil Nadu 

Fax: 08263-228 135 
kmdevaraju@gmail.com 
mudigere@redifTinail.com 

Fax: 08384-226146 122841 1/ 
228486 
sirsipepper@sancharnet.in 
- ars~sirsi@rediffmail.com 

0460-2227287 (F) 
prspanniyur @kau.in 
prsqanniyur@yahoo.co.in 

Fax: 02358-282074/282414(F) 
Gram: PRINAGRI, DAPOLI 
rgk.bskkv@redifhail.com 

06853-2233481220226 
(F)dilip-dash09@yahoo.com 
dash.manas6 1 @gmail.com 
Fax: 06853-223348 I 

Fax: 01425-254022 (F)Gram: 
AGRICOL JOBNER 
evdsastry@yahoo.com 
evdastry@gmail.com 

0428 1-22223412223 87 (F) 
(04936) 26056 1 hrsycd@tnau.ac.in 
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1 7 1  lantation Crops, 
~orticul6ral College and 
Research Institute 
(Tamil Nadu Agril. University), 
COIMBATORE - 641 003, Tamil Nadu 

(0422) 66 11 37 1 1243078 1 
Gram: FARMVAR 
spices@tnau.ac.in 
shobanl@yahoo.com 

Uttar Pradesh 

Fax: (05270) 262097126233 1 
nduat@up.nic.in 
raviprakashsaxena@gmail.com 
jagdambadixit@gmail.com 

1 8 Department ofvegetable Science 
(Narendra Dev University ofAgril. 
& Technology), Narendra Nagar 
Post, KUMARGANJ, 
Faizabad-224 229, Uttar Pradesh 

West Bengal 

Fax: 03582-270143 (F) 
03582-270143/ 27024612702491 
22547 1 Gram: PUNDIBARI 

19 Department of Horticulture 
(Uttar Banga Krishi ViswaVidyalaya, 
North Bengal Campus) 
PUNDIBARI P.0, Dist. Cooch Behar, 
West Bengal- 736 165 

CO-OPTING CENTERS 
Karnataka 

Fax: Fax: 081 73-244124 
cardamom@sancharnet.in 

1 The Scientist-in-charge 
Regional Research Station 
Spices Board (Govt. of India) 
Donigal Post, SAKLESHPUR 
Karnataka- 573 134 

Kerala 

2 The Associate Director (04936) 26042 11260561 (0) Fax: 04936-26042 1 
Regional Agricultural Research Station vsdevadas@kau.in 
(Kerala Agril. University) vsdevadas@gmail.com 
AMBALAVAYAL - 673 593 rarsamb@yahoo.com 
Dist. Wynad, Kerala adramb@kau.in . 

3 The Director 
Indian Cardamom Research Institute 
MYLADUMPARA, 
Kailasanadu 
Idukki Dist., Kerala-685 553 

Fax: Fax: 04868-237285 
dirres~spices@yahoo.com 

Meghalaya 

4 The Principal Scientist & Head 
ICARResearch Complex for 
NEH Region, Umroi Road, 
Ri-bhoi-793 103, BARAPANI, 
(Umiam), Meghalaya 

Telefax: 0364-2570257 I 2570678 
akjhaicar@gmail.com 
akj haicar@redi£linail.com 
bidyutdeka @yahoo.com 

Mizoram 

5 ICAR Research Complex for 
NEH Region, Mizoram Centre, 
KOLASIB-79608 1, Mizoram 

Fax: 3837-220560 
kapicar@yahoo.com 

Sikkim 

6. The Dy. Director (Res.) 
ICRI Regional Station (Spices Board), 
Yakthung,Tadong, GANGTOK- 
737 102, Sikkim 



A 
AICRPS Annual Re~ort 201 0-1 1 

I .  ~oint  ~i rector  (03~rL)231030/232125 
ICAR NEH Region, 
Tadong, GANGTOK-737 102, Sikkim 

Tamil Nadu 

8 The Professor &Head (04652)281191/281192(0) 
Horticultural Research Station 
(Tamil Nadu Agricultural University) 
PECHIPARAI - 629 16 1 
Kanyakumari Dist., Tamil Nadu 

VOLUNTARY CENTRES 
Arunachal Pradesh 

1 The Professor 
Central Agricultural University 
College ofHorticulture & Forestry 
PASIGHAT-79 1 102, 
Arunachal Pradesh 

Gujarat 

2 The Director of Research & Dean (02637)283 160 (0)l 
Faculty of PG Studies, Directorate 282771-775 Ex.309 
of Research, N.M. College ofAgriculture, 
Navsari Agricultural University 
NAVASARI-396 450, Gujarat 

Jharkhand 

3 The Director, Research 
BIRSAAgricultural University 
Kanke, RANCHI-834 006, Jharkhand 

Madhya Pradesh 

4 The Sr. Scientistmead (Hort.): 
Department of Horticulture, 
College ofAgricultureJawaharla1 
Nehru Krishi Vishwavidyalaya, 
JABALPUR-482 004, 
Madhya Pradresh 

Rajasthan 

5 The Director ofResearch 
Maharana Prafhp University 
ofAgriculture & Technology, 
RCA Campus, UDAIPUR-3 100 1, 
Raj asthan 

Uttarakhand 

6 Professor & Joint Director 
Govind Ballabh Pant University 
ofAgriculture & Technology 
College ofAgriculture 
PANTNAGAR -263 145, Dist. 
Udham SinghNagar, Uttarakhand 

(076 1)268077 11268 1773 
Extn: 345(0)1(0761) 
6456625 

Fax: 0 3 ~ ~ ~ - ~ 3 1 2 3 8  
hricar@gmail.com 
ravisiikkirn@yahoo.co.in 

Fax: 0368-2225066 
rksdubey@yahoo.co.in 
rksdubey@gmail.com 

Fax: 02637-283452 
nau-dr@yahoo.com 

Fax: 065 1-245 10 1 1 
bnsingh2004@yahoo.com 

Fax: 0761 -268 10741268 1236 1 
268 13 89, niganakjnau@rediffmail 
drsjnaw@sancharr arnet 

Fax: 0294-2420447 
dr@mpuat.ac.in 

j .gautam56@yahoo.com 
Fax: 05944-2336081233473 
des@guuat.ernet.in 



West Bengal 

7 The Director ofResearch (033) 25828407 (0) 
Bidhan Chandra Krishi Vishwa Vidhyalay, 03473-2222269170 
Directorate of Research 
Faculty of Horticulture, Kalyani, 
P.O. KALYANIi74 1 23 5, 
West Bengal 

Fax: 033-258284071 
03473-222275 
drbckv@vsnl.net; 
sarojsanyal@yahoo.co.in 
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