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Project Coorc£inators !1\fport 

The All India Coordinated Research Project on Spices [AICRPS) is vested with the mandate to conduct 

and coordinate research in 12 spice crops with its headquarter at Indian Institute of Spices Research, Calicut. 

AICRPS has at present 19 centres spread over 14 states based in 15 State Agricultural Universities (SAUs). In 

addition, 4 Voluntary Centres including Indian Cardamom Research Institute (Spices Board) are collaborating 

with this project. The proposed XI Plan budget of AICRPS is Rs. 1400 lakhs with Rs. 231 .00 lakhs (!CAR share) 

during 2007-08. About 115 research programmes covering the mandate spice crops are being cc;mducted 

at various centres. 

Black pepper 

Five hundred and eighty five accessions of black pepper germ plasm consisting of cultivated, exotic, wild 

and related species are maintained under different AICRPS centres. The characterization of germplasm resulted 

in identification of high yielding accessions viz., Karimunda-11 (5.60 kg green berry/vine and Valiyaramundi 

[3.45 kg green berry/vine) from Panniyur centre. Panniyur -1 [2.63 kg dry/Vine) and PN-5 7 (4 kg dry/vine) were 

identified as high yielders from Sirsi and Yercaud centres respectively. Among the intervarietal hybrids developed 

at Panniyur centre, P-6 x P-5 was found to be promising with a fresh yield of 3.54 kg/vine. Among the different 

cultivars of pepper evaluated at Ambalavayal in CVT. Cu\.5489 showed the highest spike length (13.34 em) 

followed by Cu\.5308 [12.46 em) and Panniyur-1 [12.41 em). At Panniyur c~ntre maximum yield/Vine was 

recorded in Cu\.5489 (1.8 kg green berry/vine) and was on par with Karimunda OP, Cu\.5308, Panniyur-1, 

Karimunda and Coli. 1 041 . Rooting of orthotropic shoot of black pepper cuttings at Dapoli centre indicated 

that two noded cuttings was superior to three and five noded cuttings. Integrated nutrient management 

treatment recorded maximum yield at Panniyur and Sirsi centres when compared to organic and inorganic 

treatments whereas, inorganic and integrated nutrient management treatments were found to be on par at 

Pechiparai centre. Among the current technologies available for foot rot management all the treatments 

were found to be significant in reducing the foot rot incidence at Pampadumpara centre. Spraying potassium 

phosphonate [0.3%) and application of Trichoderma harzianum@ 50 g/vine with 1 kg of neem cake was 

found to be the best treatment in controlling the disease at Chintapalle, Panniyur and Pampadumpora centres 

whereas, Bordeaux mixture (1 %) spray and COC (0.3%) drenching was found to be effective at Mudigere 

centre. Among the biorationa\s evaluated, neem gold (0.5%) was found to be effective in the suppression of 

mussel scale [Lepidosaphes piperis] population and the least scale population was recorded on vines treated 

with dimethoate [0.05%). 

Cardamom 

Three hundred and five germplasm have been maintained by two [Pampadumpara and Mudigere) 

AICRPS centers. Under CVT, entries CL-722, PS-27, MCC-309 and MCC-246 were found promising for dry 

capsule yield [337.96 kg/ha) at Mudigere centre. Based on the yield trial. PS-27 and MHC-26 were identified 

as promising entries from Pampadumpara centre. The yield of cardamom treated with inorganic P alone or 

with P-solubilizer was significantly superior over other treatments. Panicle and clump infections due to capsule 

and rhizome rot diseases were found to be minimum in plots treated with T. harzianum and consortium of 
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bacteria @ 50 g/plant. The efficacy of four insecticides viz., ph orate, fipronil, thiamethaxam and imidacloprid 

and three organic insecticides viz., neem cake, fish oil rosin soap and neem seed kernel extract were compared 

for the management of shoot fly in newly planted cardamom plantation and it was found that phorate, 

imidacloprid, thiamethaxam and neem cake were found superior in recording lowest number of dead hearts 

per clump compared to other chemical treatments. Significant reduction of cardamom root grub was observed 

in plots treated with combined application of im1dacloprid (0.006%) and Heterorhabditis indica (1 DO IJ/grub). 

Ginger 

Ginger germ plasm of 659 accessions have been maintained under various AICRPS centers. The CVT trial 

at Pottangi showed maximum yield in V
1
E

4
-5 (29.21 t/ha) followed by V

2
E

5
-2 (28.29 t/ha) with 32 .29% and 

28.12% higher yield over national check Suprabha. The genotypes viz. SG-27/04, SG-45/04, SG-827, SG-716, 

SG-682 and 51/04 were identified as high yielding and high quality lines. Pottangi centre has identified V1 E8-

2 as a promising high yielding low fibre ginger accession for release. The experimental results at vario:.Js 

centers revealed that foliar spray of 0.05% zinc sulphate (60 and 90 DAP), 0.2% of borax (60 and 90 DAP) and 

1.0% of ferrous sulphate (60 and 90 DAP) increased the yield and quality parameters. Study on rhizome rot of 

ginger at Kumarganj revealed that seed treatment of ginger rhizome in hot water at 51 cc for 30 minutes and 

Trichoderma harzianum for 30 minutes mixed with neem cake is effective in reducing the disease incidence 

(24%). 

Turmeric 

One thousand three hundred and twelve turmeric germplasm accessions have been maintained by 

eight centers under AICRPS. Out of the 265 germ plasm accessions screened for resistance against leaf spot 

and leaf blotch diseases at Coimbatore centre, accessions viz., CL-1, 2, 3, 6, 14, 22, 25, 31, 32, 33, 53, 54, 

148, 153, 230 were resistant to leaf spot (8 to 10 PDI) and for the leaf blotch, the accessions viz., CL- 8, 9, 139, 

·153, 160 and 161 were resistant (1 0 PDI). Survey for disease incidence indicated that three major diseases 

namely, leaf blotch caused by Taphrina spp., leaf spot caused by Colletotrichum spp. and rhizome rot were 

prevalent in 2 blocks of Coochbehar and one block of Dinhata of Coochbehar District. At Pottangi, PTS-1 5 

has recorded more fresh rhizome yield (25.0 t/ha) followed by IT-1 (24.2 t/ha) in comparison to Duggirala Red 

check variety (25 .5 t/ha) in CVT. Curcur'nin content in the germplasm accessions ranged from 3.0 to 3.5% at 

Coimbatore. The highest curcumin content of 3.5 per cent was recorded by the accession CL-57. Oleoresin 

content varied from 8.5 to 12.5% and the highest oleoresin content was recorded by CL-219 (12.5%). The 

essential oil content varied from 2.0 to 4.5% among the accessions. The highest essential oil content (4 .5%) 

was recorded in CL-20. Pottangi centre has identified PTS-43, as a promising high yielding, high curcumin 

accession for release. Integrated nutrient application recorded highest rhizome yield (24.8 t/ha) followed by 

inorganic (22.9 t/ha) whereas, organic treatment recorded 21 .2 t/ha in the trial on organic farming in turmeric 

at Jagatial center. Soil application of FYM (30 t/ha) -- vermicompost (20 q/ha) + neem oil cake (8 q/ha) 

produced maximum plant height (126.67 (m), number of tillers per plant (5.40), number of leaves per tillers 

(14.60) and yield per plot (15 .20 kg/3m2) or yield (50.67 t/ha) followed by soil application of FYM (30 t/ha) + 
vermicompost (15 q/ha) + neem oil cake (8 q/na) at Dholi center. 

Tree spices 

A total of 38 clove, 1 1 9 nutmeg, 3'9 cinnamon and 1 0 cass1a germplasm hove been maintained under 

three AICRPS centres. Chorocterizorion of c1nnamon germplosm or Pech1oaro1 led to the identification of 

Sel.65 with a bark yield of 469 g of dried bark/tree and leaf yield of 6.3 kg/tree A local collection from 

Pechiporoi was also identified for high leaf y1elo of 6.2 kg/tree and bark yield of 464.5 g/tree. 

0 ., 



Coriander 

One Thousand nine hundred and eleven germ plasm of coriander have been conserved at various AICRPS 

cemres for further evaluation and characterization. Two entries viz. DH-220 and DH-233 were identified as high 

yielders 1n lET at Hisar and would be included in coordinated vorietol1r1ai for further evaluation. The CVT trials at 

Coimbatore identified LCC-170 and UD-206 as high yielders with an yield of 928 kg/ho and 923 kg/ha 

respectively. Three entries, COR-5 (1913 kg/ho) COR-4 (1825 kg/ha) and COR-2 (1670 kg/ha) were identified as 

high yielders from Hisar during the year. LCC-244 (18 .9 t/ha), LCC-233 (18.5 t/ha) and LCC-234 (18 .0 t/ha) were 

identified as good leafy types at Coimbatore center. COR-4, COR-1 0, COR-11 , COR-1 2, COR-13, COR- 14 

and COR-15 were identified as early maturing types from Dholi center. At Kumarganj, COR-9 (19 .90 q/ha) and 

COR-8 (19.37 q/ha) were identified as high yielders. Studies on the effect of bioregulators on coriander at 

Jobner recommends two foliar sprays of 50 ppm NAA or 1 .0 ml/1 triocontanol at 40 and 60 DAS for obtaining 

higher seed yield as well as net returns from coriander crop. Among the fifty high yielding genotypes evaluated 

for drought tolerance at Coimbatore, the genotype CS-127 was found to be promising. Seed treatment with 

Pseudomonas fluorescens (IISR-6) at the rate of 1 0 g/kg of seed followed by foliar application at 1 08 cfu on 60 

days after sowing was found to be effective in reducing the powdery mildew intensity in coriander. Seed 

treatment and soil application of rhizobacterial stra1n FL- 1 8 gave an yield of 1 7 79 kg/ha in coriander followed 

by the application of Trichoderma MTCC- 5179 (1611 kg/ha) . 

Cumin 

Jobner and Jagudan centres hold 526 accessions of cumin germ plasm. Out of ten entries in lET tested 

against wilt, blight and powdery mildew, UC-331 and UC-225 was identified as resistant entries against wilt 

blight and powdery mildew at Jobner. In an experiment to study the effect of rhizobacteria on growth and · 

yield of cumin at Jagudan, it was observed that application of rhizobacteria was not effective in promoting 

growth and yield significantly. Spraying mancozeb @ 0.25% at 40, 50, 60 and 70 DAS was found to be 

effective in controlling blight. Soil solarization - soil application of Trichoderma harzianum + spraying mancozeb 

@ 0.25% at 60 DAS and application of vermicompost + soil application of Trichoderma harzianum +spraying 

mancozeb@ 0.25% at 60 DAS were also effective for controlling the disease. 

Fennel 

Six hundred and twenty five accessions are conserved in different centres under AICRPS. HF-131 and HF-

1 43 from Hisar and NS-63, NS-46, RF-1 25 and RF- 1 01 from Jobner were identified as promising entries from lET 

for further evaluation in CVT. The volatile oil content in the entries of CVT at Jobner ranged from 1 .60% to 

2.47%. The maximum volatile oil of 2.47% was observed in FNL-17 followed by 2.27% in FNL-15 and FNL-20, 

while, minimum of 1 .60% in FNL-14. FNL-15 recorded an yield of 41 .361/ha followed by FNL-16 (40.041/ha). RF-

125 check (34.361/ha), FNL-17 (32.931/ha) and FNL-14 (28.521/ha). Application of inorganic nitrogen (1 00%) "!­

FYM 5 t/ha + Azospirillum, inorganic nitrogen (75%) + Azospirillum-'- FYM 5t/ha, inorganic nitrogen (50%)+ 

Azospiril/um-'- FYM 5 t/ha and inorganic nitrogen (50%)+ Azospirillum + FYM 5t/ha were found significantly 

superior as compared to control regarding number of umbels per plant, number of umbellet per umbel, 

number of grains per umbellet and grain yield . 

Fenugreek 

AICRPS centres maintain 978 germplasm accessions of fenugreek. Among CVT entries, JF-270 recorded 

the highest yield of 573 kg/ha, which was on par with Rmt-303 (543 kg/ha) from Coimbatore centre. FGK-14 

was identified promising from Dholi centre with an yield of 2.2 t/ha. HM-348 and HM-355 were identified as 

promising in lET from Hisar and would be included in coordinated varietal trial for further evaluation. Among 

the treatments to study the effect of biofertilizers on yield of fenugreek, inorganic nitrogen 1 00% -- Azospirillum 
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- 5t/ha FYM gave the maxtmum number of pods per plant (72) and yreld (0 98 kg/4 5 m2 or 2 18 t/ha) 

followed by tnorgantc nttrogen 75% -r Azospmllum - 5 t/ha FYM (yteld 0 90 kg/4 5 m2 or 2 00 t/ha) Entnes 

J Fg -244 and NS-2006-3 were tdenttfted as drought tolerant at Jobner Studtes on the effect of btoregulators 

tn fenugreek tndtcated that htghest gratn yreld of 595 kg/ha was obtarned by sprayrng of tncontanol 1 .0 ml/1 at 

40 days of sowrng. Treatment of seed wtth rhtzobactenal stratn FL-18 was effectrve tn rncreasrng yteld and yteld 

attnbuttng characters tn fenugreek at Dohlt centre 

The saltent ftndrngs dunng 2007-08, under different prOJects are presented rn thts report 

M. Anandaraj 
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1 .1 Genetic Resources and Crop Improvement 

1 .1.1 Germplasm collection, characterization, evaluation and conservation 
(Chintapal/e, Dapoli, Panniyur, Pundibari, Sirsi, Yercaud) 

Among the 22 accessions evaluated at Chintapalle centre, Vellanamban recorded the highest dry yield 

of 2.5 kg per vine followed by Neelamundi (2.14 kg/vine). The black pepper germ plasm maintained at different 

AICRPS centres are given in Table 1 . 

The black pepper germplasm consisting of 85 accessions have been maintained at Dapoli centre and 

are being evaluated for various morphological and yield characters. 

Two hundred and eighty nine accessions of black pepper, which consists of 214 cultivated, 72 wild and 

related species and 3 exotic types are being maintained at Panniyur center. During the year 2007-08, 

Karimunda-11 recorded maximum green berry yield of 5.60 kg/vine followed by Valiyaramundi (3.45 kg/vine) 

and TMB-IV (1.80 kg/vine). The number of spikes was maximum for Karimunda-11 (2532) followed byValiyaramundi 

( 15 7 6). The spike length was maximum for Valli ( 1 1 em) and number of berries/spike were more for Valiyaramundi 

(22 em). Hundred-berry weight was higher for Moozhiyar and Vally (18 g) when compared to other accessions. 

During the year, three new genotypes from Terai zone of West Bengal were added to the germplasm 

accessions maintained at Pundibari center making a total of 19 accessions. 

At present 121 germ plasm collections are maintained at Sirsi centre. All the collections are susceptible to 
Phytophthora foot rot disease. Among the six promising accessions Panniyur-1 recorded maximum dry yield 
of 2.63 kg/Vine followed by Kudragutta (2.05 kg/Vine). 

Among the 1 3 7 germ plasm accessions evaluated at Yercaud, berry set was observed in sixty three 
accessions. Accession PN-5 7 recorded 12.0 kg green berry/vine. PN-33 recorded the highest value for spike 

length (12.4 em) and number of berries/spike (68). 

Table 1 . Black pepper germplasm collections under AICRPS centres 

Indigenous Exotic Total 

Centre Cultivated Wild and related sp. 

Chintapalle 58 58 

Dapoli 79 6 85 

Panniyur. 214 72 3 289 

Pechiparai 12 1 13 

Pundibari 16 3 19 

Sirsi 120 121 

Total 499 82 4 585 



1 2 Hybnd1zat1on Tnal 

1 2 1 lntervanetal hybndlzat1on to evolve high y1eld1ng vanet1es 

(Pannwur) 

lmervanetal hybnd1zat1on 1s be1ng corned out every year at PannlyJr centre and the hybnds obtained are 

be1ng planted and evaluated Among the 1nte'vanetal hybnds, P-6 x P-5 was found to be prom1s1ng With a 

fresh y1eld of 3 54 '<g/VIne 

1 3 Coordinated Vanetal Tnal (CVT) 

1 3 1 CVT 1991 Senes IV 

[Vercaud) 

Among the 14 access1ons evaluated at Yercaud, Pannlyur-3 performed well w1th a max1mum mean 

y1eld of 12 0 kg of green berry/vine (3 6 kg dry berry/VIne) and hundred-berry we1ght of 1 2 4 g The Increased 

y1eld 1n Pannlyur-3 IS perhaps due to long spike length and sp1ke 1ntens1ty 

1 3 2 CVT 2000 Senes V 

(Amba/avayat_ Chmtapal/e, Pampadumpara, Panmyur, Strst) 

Among the thirteen cult1vars of pepper evaluated at Ambalavoyol centre, Pann1yur-1 recorded the highest 

fresh we1ght of 6 69 kg bernes/V1ne and mox1mum dry we1ght of 0 71 7 kg bernes/stondard Cui 5308 recorded 

max1mum number of spikes/standard (367 36) followed by Konmundo-OP (327 15) and Pann1yur-1 (289 83) 

The longest sp1ke was reg1sted 1n Cui 5489 (13 34 em) followed by Cui 5308 (12 46 em) and Pann1yur-1 (12 41 

em) and lowest sp1ke length was recorded 1n PRS-22 (6 63 em) Among the thirteen cult1vars, HP-1411 recorded 

the highest number of bernes/spike (71 66) followed by Ponn1yur-1 (63 25) and Cui 5308 (61 04) 

Among 1 2 vanet1es, early sp1k1ng was observed 1n Cui 5489 and Coli 1 041 at Ch1ntopolle centre Coli 1 041 

recorded highest plant height (2 46 m) followed by HP-34 (2 03 m) whereas, Konmundo-OP recorded the 

lowest plant height (0 86 m) 

In generaL the y1eld performance was very low at Pompadumparo centre Cui 5308 reg1stered the 

highest y1eld (575 g/plont) and all the access1ons except Cui 5308 (575 g/plont) and Coli 1044 (11 0 g/plont) 

recorded less than 1 00 g of dry berry y1eld per plant M1n1mum dry we1ght per plant was recorded 1n OPKM 

( 12 62 g), HP-813 ( 15 41 g) and HP-34 (38 61 g) Maximum spike length was observed 1n Ponn1yur-1 ( 16 4 em) 

followed by OPKM ( 1 5 1 em) Number of bernes per sp1ke ranged from 4 2 1n OPKM to 58 8 1n Cui 5308 Our of 

1 2 occess1ons studied, Cui 5308 as well as Coli 1 041 registered highest y1eld mo1nly due to mox1mum sp1ke 

length and more number of bernes per sp1ke although 1ts hundred-berry volume as well as we1ght was very 

low Black pepper accessions, HP-1411, HP-1 05, PRS-21 and PRS-22 were found to be tolerant to poilu disease 

and Ponn1yur- 1 was highly susceptible 

At Ponn1yur centre max1mum y1eld/V1ne was recorded 1n Cui 5489 (1 847 kg green berry/VIne) and was on 

par w1th Konmunda OP. Cui 5308, Pann1yur- 1, Konmundo and Coli 1 041 (Table 2) The number of sp1kes/V1ne 

was mox1mum 1n Coli 1 041 followed by Konmunda There was no s1gnlf1cant difference between cultures for 

number of spikes The mox1mum spike length was recorded 1n Cul5489 (12 em) and this was Significantly 

supenor to all other entnes except Ponn1yur-1 (1 0 7 em) The number of bernes/spike was more for Cui 5489 

and Coli 1041 (35 bernes/spike) and was significantly supenor to all other genotypes 



Table 2. Performance of CVT 2000 black pepper genotypes at Panniyur 

Genotype Yield No. of Spike No. of Weight Dry 
(green spikes length berries of 100 recovery 
berry /vine (em) /spike berry (g) (%) 

kg/vine) 

Kalluvally-IV 1.020 316 8.0 16.7 13.00 39 

Kanmunda-11 0 343 155 7.3 16.7 11.00 36 

Karimunaa-111 0.587 254 9 7 18.0 12 00 39 

Cul5308 1.507 413 9.0 26.0 13.00 38 

Cul5489 1.847 455 12 0 34.7 14.00 41 

HP-34 0.930 278 6.7 21 3 14.00 40 

HP-1 05 0.750 274 7.7 20.0 12.00 35 

HP-813 0,633 314 9.3 20.0 11 .00 41 

HP-1411 0.960 297 8 7 35.0 11.00 39 

Karimunda OP 1.747 421 93 20.3 14.00 41 

Coll.1041 1.263 537 7.0 21.3 12.00 35 

Pann1yur-1 1.327 365 10 7 25.3 14.00 43 

Karimunda 1.373 510 7.3 19.0 12.00 41 

CD (P=0.05) 0.584 NS 2.1 3.6 NS. 

CV(%) 32.000 37 14.0 20.0 14.00 

SE 0.200 75 0.7 2.5 0.99 

Fourteen entries were evaluated at S1rs1. The he1ght of the plant was maximum in HP-05 (3 .45m) followed 

by OP Karimunda (3 .40 m). Spiking was initiated in entries viz. HP-34, HP-1 05, OP Karimunda, HP-813, HP-1411, 

PRS-22, and Panniyur-1. 

1.3.3. CVT 2006 

(Chintapal/e, Dapoli, Pampadumpara, Panniyur. Pechiparai Pundibari, Sirsi, Yercaud) 

Multiplication of the planting matenals of 8 genotypes of black pepper namely, PRS- 67, HB-20052, 

Acc.33, Ace. 53, Acc.5 7, Ace. 1 06, C- 1 090, HP-39 1s under progress to 1nit1ate the experiment during the ensu1ng 

season at Chintapalle, Dapoli, Pampadumpara, Pann1yur, Pechiparai, Pundiban, S1rs1 and Yercaud centres. 

1.4 Nutrient Management Trial 

1 .4. 1 Development of organic package for spice based cropping systems 

(Chintapal/e, Dapoli, Sirsi, Panniyur) 

The trial was laid out 1n 2006 at Ch1ntapalle centre and the v1nes are 1n the vegetative phase. The growth 

of v1nes was satisfactory at Dapol1 and the organic and inorganic package recorded a mean v1ne length of 

0 45 m and 0.30 m respectively during the f1rst year. At S1rs1, the v1nes treated w1th recommended package of 

practices recorded higher dry berry yield (1 .03 kg/vine) compared to those with only organics (0.82 kg/VIne). 



1 4 2 Organ1c farming 1n black pepper -2006 

(Dapolt, Panntyur, Pechtparat, Strst, Yercaud] 

At Pann1yur, the Integrated management treatment recorded the mox1mum green berry y1e1d of 3 684 

kg/VJne followed by Inorganic treatment (2 389 kg/v1ne) Integrated treatment was significantly supenor to 

other 1wo treatments The number of sp1kes/v1ne was also max1mum for Integrated treatment (704) and this 

was significantly supenor to other 1wo treatments (Table 3) 

Treatments were 1mposed 1n on established peoper garden at Pech1para1 centre The highest y1eld of 

3 86 kg/V1ne was recorded 1n the Inorganic treatment and 1t was o'i par w1th the Integrated treatment wh1ch 

recorded on y1eld of 3 58 kg/v1ne 

The plant growth was satisfactory under venous treatments at S1rs1 Among three treatments, the mox1mum 

dry berry y1eld (1 03 kg/V1ne) was recorded 1n the v1nes treated w1th Integrated 1nputs as compared to those 

w1th only 1norgan1cs (0 99 kg/V1net and orgon1cs (0 96 kg/vine) 

Highest y1eld of 1 2 0 kg and 3 48 kg of green and dry berry y1eld was recorded 1n FYM 1 0 kg - Azospml/um 

50 g - Phosphobactena 50 g - VAM 200 g at Yercaud centre 

The expenment would be 1n1t1oted dunng 2008-09 at Dapol1 as the avo1lable Erythnna standards were 

damaged by gall fly 1nfestot1ons 

Table 3 Yield of black pepper under organic farm1ng at Panmyur 

Treatment 

Orgon1c 

Integrated 

InorganiC 

CD(P=O 05) 

CV% 

SE 

Y1eld 
(green 
berry 

kg/V1ne) 

2 252 

3 684 

2 389 

0 519 

35 000 

0 367 

No of Sp1ke 
sp1kes length 
/v1ne (em) 

505 10 

704 12 

529 10 

74 NS 

24 

53 

1 4 3 Effect of m1cronutnents on black pepper (Adaptive tnal) 

(Pannwur] 

Bernes 
/spike 

39 

45 

40 

NS 

Dry 
recovery 
(%) 

45 

46 

44 

The expenment was started as observational tnal dunng 200 7 at Panmyur centre V1nes show1ng yelloWing/ 

def1c1ency symptoms were selected and Zn So 
4

@ 30 g/V1ne was applied The stand of the crop IS satisfactory 

Without any yellow1ng 

l 4 4 Root1ng of orthotrop1c shoots of black pepper 

(Dapo/t, Panntyur, Pechtparat, Strst, Yercaud] 

A tnal on root1ng of orthotrop1c shoots of block pepper cutt1ngs var Pann1yur- 1 With 72 treatment 

comb1nat1ons was la1d out at Dapoll centre Root1ng per cent was highest (28 89)1n 1wo noded cutt1ng and 



was found to be slgnlflcanrly supeno' to three and f1ve noded cuttngs Among the root1ng media, sand and 

sand soil FYM were found to be at par and were s1gn1flcantly supenor to co1r p~th Polybag hum1d chamber 

was Significantly supenor to poly shade fo' root1ng The 1nteracnon effect was not s1gnlf1cant 

Tne expenment was started as observational tnal dunng 2007 at Pann1yur centre The tnals would be 

conducted dunng 2008 1n other centres 

1 5 D1sease Management Tnal 

1 5 1 Adaptive tnal on management of Phytophthora foot rot of black pepper 1n farmers' f1eld 

(Chmtapal/e, Oapo/1, Mud1gere, Panmyur, Pampadumpara, $1(Sl) 

The current foot rot management technologies available 1n the packages of pract1ces of Kerala Agnc..Jitural 

Un1vers1ty and All lnd1a Coordinated Research PrOjects on Sp1ces (AICRPS) were compared w1th the local 

pract1ces followed by farmers The observations on management of Phytophthora foot rot disease 1n black 

pepper at Ch1ntapalle centre revealed that less foliar yellow1ng (8 53%), less defoliation (1 0 15%), less death 

of v1nes (2 38%) and highest green berry y1eld of 2 980 kg per v1ne was recorded when v1nes were treated 

before onset of monsoon (May), dunng ra1ny season (June-July) and dunng 2"" fortn1ght of August w1th potass1um 

phosphonate (0 3%) as spray (2 1/vlne) and application of Tnchoderma hawanum 50 g per v1ne With 1 kg of 

neem cake to the root zone 

At Dapoli, the treatments were 1mposed dunng pre and post monsoon penods 1n farmers' field Foot rot 

1nc1dence, leaf 1nfect1ons, foliar yellowing, defoliation and collar 1nfect1ons were not observed 1n any of the 

treatments The difference 1n mean dry berry y1eld recorded under venous treatments was non-s1gn1f1cant 

M1nmum foliage 1nfect1on (7%) was recorded 1n 1% BM spray and 0 3% COC drench (T2 ) wh1ch was 

followed by 0 3% potass1um phosphonate -r T hawanum applicat1on (T
1

) as compared to control (farmers' 

practice) at Mud1gere centre F1fty per cent reduct1on 1n leaf yellowing and defol1at1on was not1ced 1n T, and 

T2 as compared to farmers' pract1ce (21% yellow1ng and more than 50% defol1at1on) H1gher canopy s1ze of 

3 72 m and y1eld of 413 75 g/v1ne was recorded 1n T as compared to farmers' pract1ce (356 25 g/V1ne) 

Potass1um phosphonate -r Tnchoderma application gave less 1nc1dence of defol1at1on and was more 

effective 1n controll1ng the d1sease at Pann1yur centre There was no s1Qnlf1cant difference between treatments 

for y1eld and plant growth data 

All the treatments were found to be SIQnlflcant 1n reduc1ng the foot rot 1nc1dence at Pampadumpara The 

disease 1ndex ranged from 3 l 1n potass1um phosphonate (0 3%)- T hawanum (@50 g/v1ne) treated v1nes 

to l 0 1 on v1nes adopted by local pract1ce of farmers The plots treated w1th potass1um phosphonate @ 0 3% 

and T hawanum @ 50 g/v1ne was found to be effect1ve 1n manag1ng foot rot 1nc1dence 1n black pepper 

followed by Bordeaux m1xture 1% spray and COC 0 2% drench (Table 4) 

At S1rs1, 1t was observed that black pepper v1nes were least Infected w1th Phytophthora foot rot of black 

pepper where the v1nes were protected w1th potass1um phosphonate (@ 0 3% as spray @ 2 1/VIne) and 

drenching (@ 3 l/v1ne) and so11 appl1cat1on ofT hawanum@ 50 g per v1ne w1th one kg of neem cake to the 

root zone dunng pre monsoon and peak monsoon 
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Table 4. Management of Phytophthora foot rot of black pepper at Pampadumpara 

Treatment Disease index 

Potassium phosphonate (0.3%) +Trichoderma harzianum (50 g/vine) 3.1 

Bordeaux mixture (1% spray) -t- COC (0 .2% drench) 6.9 

Farmers' practice (Bordeaux m ixture 1% spray and drench) 10 .1 

CD (P = 0.05) 0.6 

1.5.2 Trial on management of Phytophthora foot rot of black pepper in existing plantation 

(Chintapalle. Dapo/i, Mudigere. Pampadumpara, Panniyur. Sirsi) 

The observations on management of Phytophthora foot rot disease in black pepper at Chintapalle centre 

revealed less foliar yellowing (13 .52%), less defoliation (15 .28%), less death of v1nes (4. 72%) and highest 

green berry yield of 2.46 kg per vine when vines were treated before onset of monsoon (May), during rainy 

season (June-July) and during 2"d fortnight of August with potassium phosphonate (0 3%) as spraying (2 \/Vine) 

and drenching of T. harzianum 50 g/Vine with 1 kg of neem cake to the root zone. 

Management of Phytophthora foot rot of black pepper in coconut cropping system was conducted 

during 2007-08 at Dapoli center. First application of treatments was done during onset of monsoon (June) 

and again during third week of August. Disease incidence of Phytophthora foot rot of black pepper was not 

observed during this season. During the first year there was no significant difference between treatment means 

for disease incidence and dry berry yield (kg/ha). The dry berry y1eld ranged between 0.880 and 0.960 kg/ha 

among the treatments. 

At Mudigere centre, all the treatments were effective in reducing the disease incidence as compared to 

control (Table 5) . The maximum reduction in leaf yellow1ng (7 .5%), defoliation (3.25%) and death of vines 

(1 .50%) was recorded in T2 (1% Bordeaux m ixture spray and 0. 2% COC drench) . With respect to canopy size, 

the maximum diameter of 2.85 m was recorded in the application of bacteria l consortium as compared to 

control (2.2 m) and maximum yield of 452 .5 g/vine was recorded in T
2 

The treatments were imposed during pre and post monsoon periods at Pampadumpara centre. The 

efficacy of biocontrol agents and fungicides were compared on the management of foot rot disease of 

black pepper. Minimum disease incidence was recorded in the plots treated w1th T. harzianum and consortium 

of bacteria @ 50 g/vine followed by application of potas~1um phosphonate @ 0.3% and T. horzionum @ 50 

g/vine. The d1sease rndex ranged from 3.1 9 to 11 .3. Combined application ofT. horzionum and consortium of 

bacteria was found to be synergistic than application of consortium of bactena alone 1n suppresstng the 

Phytophthoro foot rot d isease of black pepper. 

The trial was started during 2006 June at Panniyur centre. There was no Significant difference between 

treatments for disease incidence and y1eld The control plot showed more yellowing, defoliation and death of 

v1ne. 

At Sirs1, Phytophthoro foot rot of b lack pepper grown under arecanut cropping system was managed by 

applrcat1on of vines With potassium phosphonate (@ 0.3 per cent as spray @ 2 1/Vine and drench 3 1/Vine) 

and b1oagent T. horzionum (50 g with one kg of neem cake as so11 applicatron) during frrst week of June and 
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third week of August 2007 to the root zone However, b1oagent applicat1o'l to v1nes as spray and drench w1th 

consortium of bactena along w1th T hawanum (50 g/v1ne) as so11 appl1cat1on w1th one kg of neem cake was 

effective 1n regulating the d1sease In case of unprotected black pepper v1ne, d1sease was severe w1th 

respect to max1mum leaf 1nfect1on (54 55 PDI), max1mum leaf yellow1ng (32 14 PDJ), max1mum defol1at1on 

(30 95 PDI), highest death of v1nes (35 70 per cent) and least green berry y1eld (0 36 kg/VIne and 144 80 kg/ha 

projected y1eld) (Table 6) 

Table 5 Effect of b1ocontrol agent and chemicals on the 1nc1dence of foot rot dtsease 1n black pepper at 

Mudtgere 

Treatment 

Potasstum phosphonate 

(0 3%)-t-Tnchoderma hawanum 

T2 Bordeaux m1xture spray 

(1 %) - COC (0 2%) drench 

T3 Consorttum of bactena 

T
4 

Consort1um of bactena 

-t- T harz/anum 

T5 Control 

CV% 

CD (P=O 05) 

Leaf 

yellowmg 

(%) 

8 75 

7 50 

11 75 

11 00 

15 00 

21 13 

3 51 

Defoliation 

(%) 

5 00 

3 25 

6 00 

7 25 

12 00 

23 16 

2 39 

Death 

of vtnes 

(%) 

2 25 

1 50 

2 00 

1 50 

2 50 

29 61 

0 89 

Canopy 

SIZe (m) 

2 73 

2 83 

2 85 

2 68 

2 20 

13 52 

0 55 

Yteld/vme 

(g) 

388 75 

452 50 

381 25 

334 00 

322 50 

9 94 

57 56 

Table 6 Management of Phytophthora foot rot dtsease 1n black pepper at Strs1 (Extsttng plantations) 

Treatment 

Potass1um phosphonate (0 3%) 

- Tnchoderma hawanum 

T2 Bordeaux m1xture (1 %) 

- Copper oxychlonde (0 1 % a 1 ) 

T3 Consorttum of bactena 

T
4 

Tnchoderma hawanum 

- consorttum of bactena 

T
5 

Control 

SEm = 
CD (P=O 05) 

Leaf 
tnfectton 

(PDI) 

13 09 

14 28 

21 42 

17 85 

54 55 

3 23 

9 94 

Yellowtng 
(PDI) 

9 52 

15 47 

20 23 

16 66 

32 14 

2 33 

0 18 

Defoha­
hon(PDI) 

lO 71 

15 47 

25 00 

15 48 

30 95 

3 09 

9 52 

Death 
of v1nes 

(%) 

7 14 

lO 71 

21 43 

14 28 

35 70 

611 

18 84 

Green 
berry 

yteld (kg/ 

vtne) 

0 83 

0 69 

0 54 

0 63 

0 36 

0 04 

011 
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1 5 3 Tnal on management of Phytophthora foot rot of black pepper 1n new plantation 

(Chmtapa/le, Oapo/1, Mud1gere, Pampadumpara, Panmyur, Pech!paral, S1rs1] 

The t'lal was 1n1t1ated at Ch1ntapalle, Pann1yur, Pampadumpara, S1rs1 and Mud1gere dunng 2006 1n split 

plot des1gn Three vanet1es of black pepper namely, IISR-Sakthl, IISR-Thevam and Pann1yur-1 were planted for 

evolv1ng a management strategy for foot rot disease The treatments were Imposed dunng pre and post 

monsoon penods 

Among the vanet1es Pann1yur-1 recorded max1mum disease 1nc1dence at Pampadumpara centre The 

disease Index for Pann1yur- 1 ranged from 6 24 to 22 50 and for IISR-Shakthl from 3 96 to 1 4 23 and for IISR­

Thevam from 3 25 to 15 23 (Table 7) Combined application ofT hawanum and consort1um of bactena was 

found to be synerg1st1c than appl1canon of consort1um of bactena alone 1n suppressing the Phytophthora foot 

rotd1sease 

At Pech1para1 and S1rs1 plant1ng matenals of black pepper were put for further multlpl1cat1on by serpent1ne 

method to produce suff1c1ent cutt1ngs for each treatment along w1th check vanety Pann1yur- 1 1n nursery 

Table 7. Management of Phytophthora foot rot of black pepper 1n new plantat1on at Pampadumpara 

D1sease 1ndex 
Treatment 

PanniYur-1 IISR-Shakth1 

Potass1um phosphonate (0 3%) 10 12 6 23 
..1.- Tnchoderma hawanum (50 g/V1ne) 

Bordeaux m1xture (1% spray) 12 23 8 34 
- COC (0 2 % drench) 

Consort1um of bactena (50 g/v1ne) 10 42 4 24 

Tnchoderma hawanum 6 24 3 96 
..1.- Consortium of bactena (50 g/V1ne) 

Control 22 56 14 23 

CD (P=O 05) 0 43 0 34 

1 6 Pest Management Tnal 

1 6 1 Management of scale Insects 1n black pepper w1th orgamc products 

{Mud1gere, Pampadumpara] 

IISR-Thevam 

7 42 

9 24 

5 44 

3 25 

15 23 

0 57 

The eff1cacy of InsectiCides was evaluated at Mudlgere dunng 2007 The treatments w1th three organ1c 

1nsect1C1des v1z, neem 011. econeem and f1sh 011 ros1n soap were compared w1th monocrotophos and an 

untreated control In the pretreatment mussel scale population ranged from 6 99 to 8 05 on leaves and 54 95 

to 70 25 on tw1gs The population of mussel scales was lowest w1th fish 011 (2 97and 16 02) treatment followed 

by neem 011 (3 50 and 15 80) (Table 8) 

At Pampadumpara, the expenment was conducted 1n a farmer's f1eld at Kattapana (20 acre) dunng 

February to March 2008 There were s1x treatments 1nclud1ng control. three belong1ng to the group of b1orat1onals 

and two 1nsect1c1des Observation on mussel scale population was recorded after second and fourth spray on 

v1nes treated w1th b1orat1onals and that after f1rst and second spray on InsectiCide-treated v1nes Numbers of 

live scale 1nsects were recorded 1n 1 cm2 1eaf area and 2 5 em tw1g and are presented 1n Table 9 

The population of mussel scale, Lep1dosaphes p1pens on black pepper was found to be 39 5 per cm 2 on 

leaf and 52 7 per 2 5 em tw1g, respectively as a pre-treatment count All treatments belonging to 1nsect1C1de 

group as well as b1orat1onals reduced the scale population on both leaves as well as tw1gs, s1gnlf1cantly The 
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scale population reducea from 37.3 toll 2 on d1methoate-treated plants after the f1rst spray on leaves. Scale 
populat;on on v1nes treateo w;th f1sh 011 (23 5) and neem 011 (23 .1) were found at par After the second/fourth 

spray, population of scale ;nsects was reduced to 3 2 on dlmethoate-treated v;nes followed by v;nes treated 

With thlamethoxam (8 1). Among the b;orat;onals evaluated. neem gold (0 .5%) was found to be more effective 

than neem 011 and f1sh 011 1n reduc;ng scale populat;on on leaves. 

A sim;lar trend was also observed 1n mussel scale population on tw;g. The population reduced from 51 . 9 

to 11.9 1n d;methoate-treated v;nes after the f1rst spray. Scale populat;on on neem 011 (30.0) and f1sh 'oil­

treated v;nes (30 4) were found to be non-s;gn;f;cant and ;nfenor compared to that of v;nes treated w;th 

th;amethoxam (18.0) and neem gold (22 .9). After second/fourth spray, v1nes treated w1th d;methoate resulted 

1n least populat1on of scale ;nsects (4 4) followed byth;amethoxam-treated v;nes (9 .4). Among the b1orat1onals 

evaluated, neem gold (0.5%) was found to be effect1ve Ill the suppress;on of scale populat;on and the least 
scale population was recorded on v1nes treated with dimethoate (0.05%) 

Table 8. Management of pepper mussel scale with organic products at Mud1gere. 

Treatment Dosage Mean number of population per leaf or twig at different days interval 

% Pretreatment 30 60 90 Mean 

leaf Twig leaf Twig leaf Twig leaf Twig leaf TWig 

Neem 011 0.5 8.05 59 83 2.10 17 05 2.20 14.50 6 20 15.85 3 50 15.80 

Eco-neem 05 7 49 54.95 5.30 49 05 5.15 33 10 8.00 27 90 6.15 36.68 

Fish Oil 0.3 7.66 64.50 2.45 16 95 2 DO 17.90 4.45 13.20 2 97 16.02 

Monocrot- 0.05 6.99 70.25 1.05 37 90 1.75 12 15 2.90 9.80 1.90 19.95 

ophos 

Control 7.53 55.60 9.15 79.80 7.05 43.25 12.10 32.15 9.43 51.73 
I 

CD (P==0.05) 1.76 17.20 1.57 30.55 0.78 5.65 2.72 4 29 

Table 9. Effect of organic products on scale insects of black pepper at Pampadumpara 

Scale population 

Leaf Twig 

Treatment Initial I* /II# II* IN# Initial I* Ill# II* I IV# 
count per spray spray count per spray spray 

cm2 2.5cm 

Neem Oil (0.5%)# 39 0(8.09) 23.1 (6 58) 13 0(5.32) 52.2(9 .07) 30.0(7 .39) 19.3(6.15) 

Neem Gold (0 .5%)# 39 .5(8 15) 17.9(5 97) 10 1 (4 83) 52.5(9.07) 22 .9(6 35) 12 0(5.16) 

Fosco (3%)# 38 .3(8 .05) 23.5(6.61) 13.7(5 39) 51.7(9.04) 30 . 4(7 . ~2) 19.5(6.18) 

Thiamethoxam 38 3(8.22) 15.2(5 .61) 8.1(4.45) 52 7(9.11) 18 0(6.00) 9.4(4.70) 

(0 013%)* 

Dimethoate 37 3(7 . 72) 11 2(5 .00) 3.2(3.29) 51.9(9.05) 11.9(5 32) 4 .4(3.47) 

(0 05%)* 

Control 39 5(8 .22) 35.5(7.77) 33.5(7.59) 52 5(9 09) 50 7(8 77) 48 7(7 43) 

CD (P=0.05) NS 019 0.42 NS 015 0.23 

Vo,c.es '1 oo·e~;~eses a·e sa...:a·e •oo+ ··ans'orfT'ea 
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2. Cardamom 

2. 1 . Genetic Resources 

2.1.1 Germplasm collection, characterization, evaluation and conservation 

(Mudigere, Pampadumpara) 

A total of 152 germplasm were maintained at Mudigere centre. Out of 32 cardamom germplasm 

evaluated for yield and its attributing traits during 2007, D-141 was the tallest (290 em). Pothamedu was found 

superior for number of bearing suckers (14), and panicle number (22). Longest panicle length was observed 

in Pothamedu and PDP-7. Pothamedu recorded high green capsule yield ( 198 kg/ha) followed by D-141 and 

Cl-730. The cardamom germplasm maintained ot different AICRPS centres are given in Table 10. 

At Pampadumpara, IC numbers (547920 to 547992) were obtained for 73 cardamom accessions (CRSP 

1 -7 3) from National Bureau of Plant Genetic Resources, New Delhi. Yield (fresh and dry) of top ten germ plasm 

accessions were recorded during 2007-08. The highest fresh yield of capsules (7807 g/plant) and dry yield 

(1695 g/plant) of capsules was recorded in S-1 followed by CR-9 with 7243 g/plont and 1425 g/plont of fresh 

and dry yield, respectively. CR-9 recorded maximum 100 capsule volume (239.2) and weight (1 08. ?g) followed 

by PS-44 (225.4 and 106.1 g). Five accessions namely, PS-1 (24.4), PS-44 (22). PS-7 (21.8), Sam-1 0 and NS-50 

(21 ) registered more than 20 seeds per capsule. CR-9 registered very minimum number of seeds per capsule 

(18.8). Driage percentage of PS-44 was found to be highest (22.5%) confirming its superiority in recovery 

percentage. PS-44 was also found to be tolerant to azhukal disease (2.86%). Thrips infestation was low inNS-

50 (3.54%) and high in S-1 (9.43%). CR-9 was found to be highly susceptible to azhukal disease (21.0%) 

whereas least capsule borer damage was recorded in the same accession. 

Table 1 0. Cardamom germplasm collections of AICRPS centres 

Centre 

Mudigere 

Pampadumpara 

Total 

2.2 Hybridization and Selection 

Indigenous 
Cultivated Wild and 

related sp. 

152 

152 

304 

2.2.1 Evaluation of OP prog~nies under intensive management 

(Mudigere) 

Total 

152 

153 

305 

Thirty open pollinated progenies, planted in Mudigere centre during 2002-03, were evaluated. The progeny 

23C8 yielded highest (215.1 0 kg/ha) followed by 22C
8
(212.50 kg/ha) and 21 C

8
(21 0.21 ). M-2 was tallest (315.33 

em), 22C8 and 23C8 hod maximum number of bearing suckers (13.33 and 13.66), 6C
8 

hod longest panicle 
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(68.74 em) and number of capsules/plant (62.00) was maximum in 4C
8

. A crossing block involving 5 elite 

clones M-1. M-2, HS-1, NJallani Gold and CL-726 was established at a closer spacing of 6 x 3' during 2005-06 

at Mudigere centre in order to generate all possible cross pollrnatians through both random open pollination 

ana hand pollination. All rhe clones were good general combiners and belong to Malabar type, while Njallani 

green gold is a Vazuka type. 

2.2.2 CVT 2000-Series IV 

(Mudigere. Sak/eshpur) 

A CVT comprising of 12 cardamom clones planted in 2001 -02 was evaluated at Mudigere centre. Three 

clones were found superior for dry capsule yield and were significantly superior over check (M-2). MHC-1 0 

yielded highest (337 kg/ha) followed by S-1 (289.80 kg/ha) and CL-692 (274.40 kg/ha). Number of bearing 

suckers ( 18.1 0). panicle number (42 .01) and number of capsules (51 .4) was maximum in MHC-1 0. Entry S-1 

had longest panicle (54.1 0 em) (Table 11 ). 

Plant height was significantly more in PS-44 (27 7 em) followed by MHC-1 0 (246 em) at Sakleshpur centre. 

Bearing tillers and panicles were significantly more in SKP- 1 70 followed by MHC-1 0. Yield was significantly 

more in SKP-170 (785 kg/ha) followed by SKP-165 (625 kg/ha) and in MHC-1 0 [607 kg/ha) (Table 12). Maximum 

percentage of bold capsules [capsules retained in 8 mm sieve) was found in CL-692 [51 .6%) followed by ICRI-

3 (50.9%). 

Table ll. Performance of cardamom clones in CVT- 2000 at Mudigere 

Clone Plant Suckers Bearing Panicles Panicle Capsules Internodes Dry 
height /plant suckers /plant length /panicle /panicle capsule 
(em) /plant (em) yield 

(kg/ha) 

MHC-10 288.42 38.01 18 .10 42.01 52.80 51.40 18.90 337.00 

S-1 302 .00 26.01 13.02 40.02 54 .10 47 .04 18.01 289.80 

CL-692 266.41 38.90 18.00 42.00 46.40 38.90 17.89 274.40 

MCC-200 262.08 31 .80 16.00 33.00 39.97 44.00 17.00 233 .50 

MHC-18 276.85 28.00 15.01 32.00 42.90 39.00 16.00 219.50 

APG-284 200.15 26.00 10.90 23.01 40.80 37.00 15.60" 205.00 

PS-44 276.07 19.01 10.40 20.00 43.57 47 .00 16.90 202.90 

M-2 296.72 28.00 14.00 39.00 51.68 42.00 15.70 202.40 

APG-293 257.08 26.00 13.00 26 .90 50.77 47.00 16.00 199.50 

SKP-165 251.80 29.00 13.00 25.70 39.41 35.00 14.00 188.40 

SKP-170 279.42 24.00 12.00 27.00 42.20 40.00 15.00 182.90 

MHC-13 254.30 30.00 11 .00 27 .00 38.43 31.00 15.00 168.40 

Mean 267 .61 27 .92 13.27 28.14 45.25 41 .71 16.33 225.36 

co r=>=c,:s: 7.55 3.06 1.93 3.36 2.53 2.73 1.70 36.70 

CV% 3.33 12.93 17.19 14.12 6.61 7.14 12.33 19.24 
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Table 12. Yteld and yield attnbuting characters of CVT 2000 cardamom at Sakleshpur 

Genotype Racemes 
/panicle 

Control 17 9 

APG-31 0 19.8 

APG-306 18.8 

APG-298 16.8 

SKP-165 19 0 

SKP-170 20.4 

MCC-200 16.7 

MHC-10 16.7 

MHC-13 14.7 

MHC-18 16.5 

PS-44 20.7 

S- 1 19.8 

CL-692 17.7 

ICRJ-3 19.3 

CD (P=0.05) 4.8 

2.2.3 CVT- 2005- Sertes V 

(Mudigere, Pampadumpara) 

Capsules Yield Increase over 
/raceme (kg/ha) released variety 

(lCRl3) (%) 

2.9 416 0 

3.0 464.6 

3.1 545.3 

2.9 413.3 

3.1 624.7 14 0 

3.2 785 3 43.3 

2.9 373.7 

3.1 607.0 10.7 

3.2 404 7 

3.1 481.0 

3.1 451.3 

3.0 472.3 

29 508 0 

3.1 549.0 

0.2 198.2 

A CVT compns1ng of 8 clones was in1t1ated in 2005-06 at Mudigere center. CL-722 was found superior for 

dry capsule y1eld (337 96 kg/ha) and significantly supenor over checks (M-2 and M-1 ). Other entnes Which 

recorded high dry capsule y1eld were PS-2 7, MCC-309 and MCC-246 MCC-246 had max1mum height (28 1 . 96 

em), pan1cle number (65.33), longest panicle (52.33 em) and maximum number of capsules (20.40) (Table 

13). 

Among the seven accessions evaluated at Pampadumpara PS-27 (208 77cm) registered max1mum 

plant height followed by MCC-73 (201 67cm). PS-27 (208.77cm) and MCC-73 (201.67 em) were found to be 

taller than the checkGreengo/d(198 43cm). Number of tillers ranged from 24 66 (MCC-309) to 32 33 (PS-27). 

Three access1ons namely, PS-27 (32.33), MHC-26 (31.66) MCC-73 (29.11) were found to have more number of 

tillers than the check Greengold (28.77). The highest fresh yield of capsules (550.2 g/plant) and dry yield 

(125.3 g/plant) of capsules was recorded 1n PS-27 followed by MHC-26 w1th 534.1 g/plant and 110 2 g/plant 

of fresh and dry yield, respectJVely (Table 14) 
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Table 13. Performance of cardamom clones 1n CVT 2005 at Mud1gere 

Clone Plant Suckers Bear1ng Pan1cle Pan1cle Capsules Internodes Dry 
height /plant suckers /plant length /panicle /panicle capsule 
(em) /plant (em) y1eld 

(kg/ha) 

WCC-73 235 83 1 7 33 8 25 44 L8 343::: 5 75 9 c~ 193 59 

VCC-2L6 28' 96 '9 LL i3 :::::: 65 33 52 33 28 LC: '8 77 286 35 

lVCC-389 2L3 59 19 L2 i2 LL A,.., . ~ 

"" 46 82 1 6 25 '6 t.L 298 ~ 7 

V~C-26 236 i8 1778 1i .. 58 L8 43 27 . 8 63 ·6 33 279 99 

PS-27 239 74 i989 i3 78 53 i9 L,' 72 . 7 45 18 67 298 5 

C~·722 219 96 2:::89 • • nr. 58 85 58 C8 . 8 55 '9 i ~ 337 96 I 0v 

W·i 2::J8 26 18 LL 9 55 Li 33 35 36 iL 85 . 5 33 175 76 

W-2 257 70 18 65 9 92 L8 59 L~ L3 15 81 16 33 '99 58 

Mear 248 30 1 8 89 i ~ i 3 53 78 43 17 '7 21 16 25 257 69 

CJ ?=: :5) 22 ::J7 2 C8 2 93 517 2 37 2 49 2 3' 58 57 

CV% 8 56 18 22 28 56 8 97 13 33 '3 L9 '3 30 25 54 

Table 14. Plant growth characters of CVT-2005 cardamom at Pampadumpara 

Accession Plant height Tiller number Fresh we1ght Dry we1ght 

(g/plant) (g/plant) 

CL-722 170 41 25 22 3951 79 0 

PS-27 208 77 32 33 550 2 125 3 

MCC-246 186 87 26 57 401 5 82 3 

MCC-309 188 31 24 66 384 3 76 5 

MCC-73 201 67 29 11 423 2 86 23 

MHC-26 182 38 31 66 534 1 110 2 

Green gold 198 43 28 77 423 2 85 2 

Mean~ 191 62 28 79 441 1 91 9 

CD (P=O 05) 7 15 2 43 5 23 3 17 

2.2 4 CVT 2007 Senes VI 

(Mudtgere, Pampadumpara, Sak/eshpur) 

Tnal has been laid out 1n a randomized block des1gn dunng July 2008 at Mud!gere and Pampadumpara 

centres w1th thirteen accessions namely, IC-349545, IC-349651, IC-54 716 7, IC-5471 85 (Appangala), Cl -726 

and Cl -691 (RARS,Mud1gere), MCC-346 (ICRI, Myladumpara), PI No 14 and CR-6 (CRS, Pampadumpara) 

and Green Gold & PV-2 (checks) At Sakleshpur SKP-1 04 and SKP-164 are be1ng mult1pl1ed for d1stnbut1on to 

other centers and the tnal would be 1n1t1ated dunng June 2008 
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2 3 Vanetal Evaluation Tnal 

2 3 1 ln1t1al evaluation tnal (lET-I) 
(Mudtgere) 

F1fteen open pollinated progen1es were evaluated at Mud1gere centre 2-4-0- 11 y1e/ded highest [220 14 
kg/ha) followed by 2-5-0-11 (195 40 kg/ha) and 7-24-0- 1 1 (189 00 kg/no) 2-4-1 7 D-1 0 was supenorfor number 
of beanng suckers (19 67) and number of panicles/plant (35) 2-5-D-11 had longest pan1cle length (59 44 em) 

and number of capsule/panicle (65 44) 

2 3 2 1n1t1al evaluation tnal (IET-11) 

(Mudtgere) 

In the lET w1th 13 entnes at Mudigere centre, CL-692 yielded highest [332 50 kg/ha) followed by Sel-800 
(308 2 kg/ha) and CL-722 (307 50 kg/ha) CL-722 was tallest (301 33 em) and had max1mum beanng suckers 
(20 00), HS-1 was found supenor for number of pan1cles [42 67), Sel-800 for pan1cle length [61 80 em) and CL-

691 for number of caosules (50 11) 

2 4 Nutnent Management Tnal 

2 4 1 Effect of bJofertJIIzer Azospml/um on cardamom (F1nal report) 

(Mudtgere) 

The results obta1ned at Mudigere 1nd1cate that the aopllcat1on of Inorganic P alone or w1th P-solubillzer 
performed significantly supenor over other treatments (Table 15 & 16) Application of FYM w1th or Without 
b1oorgan1sm Yielded less 

Table 15 Effect of Azospmllum on y1eld parameters of cardamom at Mud1gere 

Treatment 

Inorganic N (1 00%) _J_ 

Azospmllum (50 g) -

FYM (5 kg) 

InorganiC N (75%) -

Azospm/lum (50 g) -

FYM (5 kg) 

Inorganic N (50%) -

Azospmllum (50 g)­

FYM (5 kg) 

FYM (5 kg) .­

Azospm/lum (50 g) 

FYM (5 kg) 

FYM (10 kg)-

Azospml/um (50 g) 

FYM (1 0 kg) 

lnorgan1c N (100%) 

Inorganic N [75%) 

SEm=. 

CD (P=O 05) 

CV(%) 

14 

Beanng 
suckers 

23 87 

20 80 

19 33 

16 93 

19 67 

18 33 

17 60 

23 73 

20 DO 

0 58 

1 74 

15 06 

Pamcle 
number 

41 00 

38 07 

34 73 

30 40 

31 47 

30 47 

29 53 

39 40 

38 87 

0 81 

2 43 

14 05 

Pan1cle 
length (em) 

65 71 

65 87 

64 20 

62 87 

63 29 

64 62 

63 87 

67 71 

66 20 

1 14 

NS 

13 05 

Capsules 
/panicle 

23 60 

22 75 

21 49 

16 79 

17 79 

17 64 

17 32 

23 21 

22 89 

0 46 

1 38 

13 91 

Nodes 
/panicle 

16 64 

15 72 

14 45 

13 45 

14 01 

13 15 

15 08 

16 64 

1611 

0 41 

1 23 

14 69 



Table 16 Effect of Azospirillum on yield of cardamom at Mudigere 

Treatment 

Inorganic N (1 00%] -

Azospirillum (50 g) ~ 

FYM (5 kg) 

Inorganic N (75%] -"­

Azospirillum (50 g)-·­

FYM (5 kg] 

Inorganic N (50%) ~ 

Azospirillum (50 ] .,.. 

FYM (5 kg) 

FYM (5 kg] .:. 

Azospirillum (50 g) 

FYM (5 kg) 

FYM (10 kg).,.. 

Azospirillum (50 g) 

FYM (1 0 kg) 

Inorganic N (100%) 

Inorganic N (75%] 

S Em= 

CD (P=0.05) 

CV(%] 

2004 

101 78 

79.40 

77 74 

58.85 

59.50 

65 42 

58.91 

101.50 

81.44 

1.44 

4.32 

10.14 

2005 

213.24 

176.52 

161.58 

140.10 

130 54 

121 .28 

114.82 

198.74 

159 44 

0.91 

2 63 

13.57 

2006 

220 76 

208.58 

169.16 

150.16 

152.36 

153.59 

145.29 

210.79 

194.37 

4.98 

14.93 

14.83 

2007 

210.14 

189.62 

156.30 

137.10 

136.52 

124.27 

116.00 

190.62 

150.11 

3.25 

7.21 

12.81 

2.4.2 Effect of biofertilizer P-solubilizers on cardamom (Final report) 

(Mudigere) 

Mean CB Ratio 

186.48 1:1 98 

163 56 1'1 77 

141 06 1.1 35 

121.55 1:134 

119.73 

116 13 

108.77 

175.25 

146.34 

1.1.33 

1:1 41 

1:1 40 

1:1.92 

1:1.50 

At Mudigere, application of P-solubllizer along with 1 00% recommended 1norgan1c P (50 g/plant) was 

s1gn1ficantly superior over all other treatments (Table 1 7). It also recorded the highest cost benefit rat1o, and 

showed s1gn1ficant improvement in soil available P. This was closely followed by the appl1cat1on of 7 5% 1norgan1c 

P , P-solub1l1zer. However, this was on par with the application of 1 00% 1norgan1c P-alone. Application of FYM 

with or without bioorganism recorded low y1eld The supporting y1eld parameters also had similar tendency as 

that of yield obtained. 

Table 1 7. Effect of P-solubilizer 1n INM on yield of cardamom at Mudigere 

Treatment 2004 2005 2006 2007 Mean CB Ratio 

Inorganic P (1 00%) - 118.94 220.32 233.22 235.32 201.94 1:1.99 

P-solubil1zer (50 g)-

5 kg FYM 

InorganiC P (75%) .:. 97.44 211 58 193 28 218.58 180.22 1:1.77 

P-solub11izer (50 g) -

FYM (5 kg) 

15 
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inorganic P (50%) -­
P-solubilizer (50 g) ,. 
FYM (5 kg) 

FYM (5 kg)-­
P-solubillzer 

FYM (5 kg) 

FYM (1 0 kg) -­
P-solubil!zer (50 g) 

FYM (10 kg) 

Inorganic P (100%) -­
FYM 

Inorganic P (75%) -'­
FYM 

SEm= 

CD (P=0.05) 

cy(%) 

88.32 167 24 

63.43 126.61 

74.37 118.70 

75.51 137.52 

71.31 126.92 

98 00 216.72 

96 35 165.70 

5 36 0.80 

16.08 2 43 

12.91 12.59 

173 49 160 23 147 32 

130.03 125.11 112.29 

136.49 117.30 111.71 

138.56 136.73 122.08 

151.10 125.9.1 118.81 

212.70 210.00 182.93 

177.91 160.15 150.02 

5.27 3.47 

15.80 10.31 

15.31 12.51 

2.4.3 Effect of neemcake on the productivity, pest and disease incidence in cardamom 
(Mudigere) 

1:1.35 

1:1 34 

1:1.33 

1:1.41 

1:1.40 

1:1 .92 

1:1.50 

At Mudigere. application of neem cake 0.5 or 1 kg/plant was found to be significantly superior over 
control (Table 18). The max1mum dry capsules yield was obtained with the application of neem cake (1.0 kg/ 
plant dunng May). But high shoot borer damage was not1ced. Application of neem cake 0.5 kg/plant during 
May recorded the highest cost benefit ratio (1: 1.86). 

Table 18. Effect the neem cake on the productivity, pest and disease incidence on cardamom at Mudigere 

Treatment 2005 2006 2007 Mean CB ratio 

Neem cake 0.5 kg/clump (once 1n May) . 233.74 158.51 230.54 207.59 1:1.86 

Neem cake 0.5 kg/clump 225.56 161.72 223.46 203.58 1:1.58 
(twice in May/September) 

Neem cake 1.0 kg/clump (once in May) 246.48 161.75 240.48 216.23 1:1.62 

Neem cake 1 .0 kg/clump 222.48 166.40 220.33 203.07 1:1.03 
(twice in May/September) 

Without neem cake 209.30 152.25 195.44 175.66 1:1.80 

SEm:t: 2 62 4.06 3.85 

C D(P=0.05) 7.08 12.50 10.27 

CV(%) 12.30 15.08 11.98 

2.5 Pest Management Trial 

2.5.1 Bioecology of natural enemies of major pests of cardamom 

(Mudigere) 

Observations on natural enemies of the majOr Rests of cardamom w1th special reference to cardamom 

thnps and capsule borer at Mudigere 1ndicated that the general predators like spiders 1n the cardamom 

ecosystem, larvae o1 Chrysoperlo sp and ceria1n predatory mites were 1ound predating on t'nnps, more otten 
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weather factors (rarnfal') playrng a vrial role ''l mnmrzrng thrrps populatror The larvae of Conogethes 

puncflfera/1s were fo..Jrd be ng oarasrtrzed by Xanthop1mp/a sp , Ropa/1d1a sp and an unrdentrfred spec res of 

lchneumon1d No mrcrobes were found rnfectrng t'lese pests aurrng the study perrod 

2 5 2 Estrmatron of quantrtatrve and qualrtatrve losses due to thrrps damage rn cardamom 

[Mud1gere) 

At Mudrgere ce'ltre, thnps damage was assessee based on the per cerr scabbed surface areas of the 

coosules Capsules harvested and dned were graded rn to four groups as 0 = no damage, 1 "" uo to 1 0% 

scabbed area, 2 =- 11% to 33% scabbed area and 3 =- >33% scabbed area Observatrons recorded showed 

srgnlfrcant reductrons rn the nu!l'ber of seeds wrth the rncrease rn scaboed area by thnps 

2 5 3 Management of shoot fly rn cardamom 

[Mud1gere) 

The effrcacy of four 1nsectrcrdes VIZ, phorate, frpronrl, th1amethaxam and 1m1docloprrd and three organ1c 

1nsectrc1des v1z, neem cake, frsh or I rosrn soap and neem seed kernel extract [NSKE) were compared for the 

management of shoot fly 1n newly planted cardamom plantation at Mud1gere centre durrng 2007-08 The 

populotron of shoot fly was srgnrfrcantly low rn all the treatments compared to NSKE and untreated control 

However, the treatments phorate, 1mrdacloprrd, thromethoxam and neem cake were found supenor 1n recordrng 

lowest number of dead hearts per clump compared to other chemrcal treatments [f1pron11 and frsh orl rosrn 

soap (Table 19) 

Table 19 B1oeff1cacy of 1nsecttcrdes agarnst shoot fly 1n cardamom at Mudrgere 

Treatment Dosage No of dead hearts at drfferent DAT 

Pretreatment 30 60 75 Mean 

Phorate 10 g 7 00 2 00 1 00 1 67 2 34 

Neem cake lf2 kg 6 66 3 33 1 67 2 00 2 33 

Frpronil 1 5ml 7 33 4 67 4 33 3 00 4 00 

Frsh orl rosrn soap 4g 7 67 4 33 5 00 3 67 4 33 

NSKE 4% 7 00 5 33 5 78 5 00 5 37 

Thramethaxam 05g 10 33 2 33 2 39 1 00 1 90 

lmrdacloprrd 05ml 9 00 1 33 2 33 1 67 177 

Control 9 00 5 00 6 00 5 33 5 44 

CD [P=- 0 05) 3 01 1 23 1 10 1 50 

254 Management of cardamom root grub through entomopathogenrc nematodes 

(Pampadumpara) 

A freld experrment was conducted at CRS, Pampadumpara to evaluate the effrcacy of two rsolates of 

Heterorhabd1t1s sp at two different concentratrons agarnst cardamom root grub Cqmbrnatron of 

entomopathogenrc nematodes [EPN) wrth rmrdaclopnd (0 01 %) was also attempted rn the study Treatments 

were superrmposed durrng eve'lrng hours of Apnl 2008 and the freld was adequately morstened before release 

of EPN lnrtral populatron of the root grub was assessed as 25 4 1n 30 cm3 of sorl before the applrcatron of 

treatments Applrcatron of EPN was found to be effectrve rn reducrng the populatron of cardamom root grub 

17 
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Appltcatton of EPN @ 1 00 \J/grub or 200 IJJg·uo was fourd to be at oa· n reductng the root grub populatton 

However t"1e localtsolate H md!ca was fou'ld to be mo·e effecttve than H bactenophora tn suppresstng the 

populattor of caraamom root grub (60 7%) The cardamoM ·oat grub populatton ranged from 3 3 to 13 4 tn 

30 cm3 of sot I after the applicatton of EPN S gntftcant reductton (82 7%) of cardamom root grub was observed 

tn plots treated wtth combtned appltcatton of tmtdaclopnd (0 006%) and H md1ca [1 00 IJ/grub) Appltcatton 

of iwo dtfferent concentrattons of H 1nd1ca [1 00 IJ/grub or 200 IJ/grub) and tmtdaclopnd (0 01 %) alone was 

found to be at par tn the suppresston of caraamom root grub 

The root grub mortal tty tncreased stgntftcantly when the nematode was applted alone or tn combtnatton 

wtth tMtaaclopnd In addttton to tncrease tn root grub mortal tty combtned appltcatton of nematode tmtdaclopnd 

tncreased the speed of ktll compared to nematode o· tmtdaclopnd used separately lmtdaclopnd ts therefore 

compattble wtth entomopathogentc rematodes ana tne sluggtshness broJght about on cardamom root 

grub made easy entry of EPN tn to the host resulttng tn accelerated speed of ktll A combtned appltcatton of 

nematode and neontcottnotd ts therefore suggestea as a curative Method tn the manageme'lt of cardamom 

root grub Care should be taken to ensure adequate motsture content whtle applytng EPN and appltcatton of 

EPN should be restncted to eventng hours for better results 

2 5 5 Trtal on management of pantcle rot and clump rot dtseases of cardamom tn extsttng plantatton 

(Mud1gere Pampadumpara) 

At Mudtgere all the treatments were found effecttve tn reductng the tnctdence as compared to control 

The mtntmum of 3 7% blotch was recorded tn copper oxychlonde[COC) drenchtng whtch was followed by 

potasstum phosphonate spray and drench as compared to control (5 1 %) Applicatton of COC [0 3%) drenchtng 

gave stgntftcantly htgher dry capsule yteld (253 5 kg/ha) followed by potasstum phosphonate (0 3%) spray 

and drench 

Btocontrol agents and fungtctdes were evaluated agatnst capsule rot and clump rot diseases of cardamom 

at Pampadumpara Least dtsease tnctdence on ttllers pantcles and capsules was recorded tn the plots treated 

wtth Tnchoderma hawanum and consorttum of bactena @ 50 g/plant followed by consorttum of bactena @ 

50 g/plant Tiller tnfectton due to clump rot dtsease ranged from 3 1 2% to 1 7 25% for all the treatments (Table 

20) Mtntmum pantcle tnfectton (3 54%) and capsule tnfectton (4 61 %) due to capsule rot was recorded tn the 

plots treated w1th T hawanum and consorttum of bactena@ 50 g/plantand maxtmum tnfectton on pantcles 

[ 16 31 %) and capsules ( 16 92 %) was observed tn control plots 

Table 20 Management of pantcle rot and clump rot dtseases of cardamom tn extsttng plantatton at 

Pampadumpara 

Treatment Ttller Panrcle Capsule 

tnfectton (%) tnfechon (%) tnfectton (%) 

Tnchoderma hawanum (50 g/Vtne) 6 92 6 92 6 21 

Consorttum of bactena (50 g/vtne) 5 31 5 21 4 92 

Tnchoderma hawanum -+- 3 12 3 54 4 61 

consorttum of bacte•ta [50 g/vtne) 

COC [0 1 %) drenchtng 7 24 8 24 9 21 

Potasstum phosphonate (0 3%) 7 39 7 81 8 65 
spray and drench 

Control 17 25 16 31 16 92 

CD (P=O 05) 0 92 0 82 0 93 

18 
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2 56 Tnal on management of pan1cle rot and clump rot diseases of cardamom 1n new plantation • 
(MudJgere, Pampadumpara) 

The max1mum number of suckers (2 54/hill) was produced 1n T3 (combined appl1cat1on of T hawanum 
and consort1um of bactena) as compared to other treatments at Mud1gere The m1n1mum tiller 1nfect1on (1 16/ 
hill) was recorded 1n T5 (0 3% potassium phosphonate spray and drench) as compared to other treatments All 
the treatments were non-s1gn1f1cant 1n reduc1ng the 1nc1dence of leaf spot ond leaf blotch More number of 
suckers (2 54/hill) and low 1nc1dence of sucker 1nfect1on, leaf spot and leaf blotch were recorded 1n V

3 
(Neilan! 

gold) as compared to V1 (Mud1gere-1) and V2 ( IISR-Av1nash) 

Pre and post monsoon treatments were Imposed dunng 2007 at Pampadumpara Three vanet1es of 
cardamom namely Green gold, PV-2 and IISR-Av1nash were planted for evolving a 'llanagement strategy for_ 
capsule rot and clump rot diseases of cardamom Maxmum disease 1nc1dence was not1ced 1n Green gold 
followed by PV-2 The 1nc1dence was not not1ced 1n IISR-Av1nash The 1nfect1on for the vanet1es 1s g1ven 1n Tabl~ 
21 Plots treated With T hawanum and consort1um of bactena 1n comb1nat1on @ 50 g/plant was found 
effect1ve 1n the management of d1sease followed by consort1um of bactena alone @ 50 g/plant 

Table 21 Management of pamcle rot and clump rot diseases of cardamom 1n new plantation at 
Pampadumpara 

Treatment 

Tnchoderma 
hawanum 
(50 g/v1ne) 

Consortium of 
(50 g/v1ne) 

Tnchoderma 
hawanum ~ 
consortium of 
bactena 
(50 g/v1ne) 

COC(O 1 %) 
drenching 

Potassium 
phosphonate 
(0 3%) spray 
and drench 

Control 

CD (P=O 05) 

Tiller 
1nfect1on 

(%) 

5 91 

4 32 

2 12 

6 25 

6 33 

15 32 

0 92 

PV-2 

Pamcle 
1nfect1on 

(%) 

7 92 

6 21 

4 54 

9 24 

8 81 

17 31 

0 82 

Green Gold 

Capsule Tiller Pan1cle Capsule 
1nfect1on 1nfect1on 1nfect1on 1nfect1on 

(%) (%) (%) (%) 

6 21 6 32 772 7 31 

4 92 5 42 7 41 5 21 

4 61 3 32 5 44 412 

9 21 7 42 10 21 10 41 

8 65 7 43 9 11 9 23 

17 92 16 42 18 34 18 79 

0 93 0 92 0 82 0 93 



3. (jinger 

3.1 Genet1c Resources 

3.1.1 Germplasm collection, characterization, evaluation and conservation 

(Chintapal/e, Dholi, Kumargonj. Pottongi, PundJbari, Roigarh. Solan] 

At Chtntapalle centre, among 6 collections, Vamugeddo, recorded the highest fresh rhtzome y1eld of 

11 .5 t/ha, followed by Bi/UklnchangJ (11.0 t/ha). 

Among 47 germplasm lines evaluated at Dholi, n1ne germplasm accessions (RG-43, RG-39, RG-29, RG-

28, RG-25, RG-15, RG-13. RG-7 and RG-3) reg1stered high yield RG-43 recorded the max1mum y1eld 9.0 kg/ 

3m2 followed by RG-39 (8.5 kg/3m2) 

At Kumarganj, maximum yield of 351 .20 q/ha was recorded 1n genotype NDG-55 followed by NDG-28 

(140 q/ha), NDG-9 (123 q/ha). NDG-27 and NDG-6 (121q/ha) over control. 

Out of total 1 77 ginger access1ons collected at Pottang1, 1 43 accessions were evaluated and only 34 

access1ons yielded more than 8 kg/3 m2• the range of y1eld be1ng 3.0 kg to 12.5 kg/3m2• The highest fresh 

rhizome yield was recorded by No-13 [12.5 kg/3m2), Zo-22 [12.0 kg/3m2), followed by KG-42 (11.5 kg/3m2) and 

PGS-8 [11.0 kg/3m2). 

Twenty n1ne germplasm of ginger were evaluated at Pund1ban centre. Highest rh1zome yJeld/plant was 

recorded 1n GCP-31 [263.50 g) followed by GCP-32 (260.50 g), GCP-21 [59.00 g) and GCP-04 (247.33 g). 

Lowest rh1zome yield/plant was recorded 1n GCP-7 and GCP-22 (148 33 g for both). which was followed by 

GCP-24 (153.66 g). 

Out of the thirty three germplasm access1ons were evaluated at Raigarh, max1mum y1eld was obta1ned 

in genotype IG-5-1 0 (3.01 t/ha). 

Two hundred and seventy n1ne collections maJntaJned at Solan were evaluated under f1eld conditions for 

different horticultural characters. The y1eld per plot [3m2) of ten prom1s1ng l1nes vaned from 4.40 to 8.0 kg. Only 

two colleCtions viz SG-1142 and SG-27/04 gave y1eld more than the check H1mgm. Max1mum dry matter 

[21%), essent1al oil [2%) and oleoresin (6%) were recorded 1n SG-1142, SG-45/04 and SG-026, respectively. 

The crude ftber content was m1n1mum (3.0-4.0%)Jn SG-1 026, SG-1116 and SG-17/04. The disease 1nc1dence 

vaned from 1.0% (SG-1116) to 3.0% (SG-1704). The germplasm conserved at vanous AICRPS centers are 

g1ven 1n Table 22. 



Table 22 G1nger germplasm collechon of AICRPS centres 

Centre lnd1genous 

Ch1ntapalle 06 

Dhol1 47 

KumarganJ 58 

Pottang1 174 

Pund1ban 48 

Ra1garh 44 

Solan 279 

Total 656 

32 Coordinated Vanetal Tnal (CVT) 

3 2 1 CVT 2000 Senes V 

(Pottang1, Ra1garh) 

Exot1c 

3 

3 

Total 

06 

47 

58 

177 

48 

44 

279 

659 

There was Significant difference among the cult1vars for fresh rh1zome y1eld at Pottang1 centre Highest 

fresh rhizome y1eld was recorded byV1E4-5 (29 21 t/ha) followed byV
2
E5-2 (28 29 t/ha) w1th 32 29% and 28 12% 

higher y1eld over nat1onal check Suprabha 

The tnal was 1n1t1ated 1n Ra1garh dunng 2001-02 and 1s 1n the f1fth year of progress Seven entnes were 

evaluated dunng 2007-08 The highest Yield was obta1ned 1n IG-1 (9 7) t/ha 

3 2 2 CVT 2005 Senes VI 

(Solan) 

The entnes did not perform well dunng the penod 

3 2 3 CVT 2006 

(KumarganJ, Pund!ban, Ra1garh) 

Max1mum fresh rhrzome Yield of 52 33 q/ha was obtained 111 Suprabha (check) followed by 50 33 q/ha 111 

entry V
2 

E
5 

-2 at KumarganJ centre 

Analysis of data at Pundlban centre revealed that the genotype GCP-05 (61 88 em) had highest plant 

height followed by GCP-31 (61 74 em) Highest t1ller number was recorded 1n genotype PGS-8 (9 25) whereas 

lowest value was recorded 1n IG 1 (6 42) GCP-31 showed the highest y1eld per plot (2 48 kg) followed by GCP-

05 (2 22 kg) and IG-1 recorded lowest y1eld (1 14 kg) The lowest d1sease Incidence was recorded 1n GCP-05 

(51 53%) followed by GCP-31 (53 33%) and highest 1n PGS 8 (62 96%) H1ghest rh1zome y1eld was recorded 1n 

GCP-31 (5 00 t/ha) followed by GCP-05 (4 48 t/ha) 

At Ra1garh centre, max1mum y1eld was obtained 1n IG-1 (8 44 t/ha) 

3 3 Compant1ve Y1eld Tnal 

(Pottang1] 

There was significant difference among the cultlvars for fresh rh1zome y1eld at Pottang1 centre H1ghest 

fresh rh1zome y1eld was recorded by 20 2 (27 52 t/ha) followed by V1S1 -2 (27 37 t/ha) 

21 



3.4 Initial evaluation trial (lET) 

{Dholi, Pottangi, Raigarh, Solan) 

S1gn1f1cant difference among the cult1vars was recorded among the entnes tested at Pottangi for fresh 

rhizome yield . Highest fresh rhizome yield was recorded by V1E4-5 (28.92 t/ha) followed by PGS-9 (28.46 t/ha) 

with 33 .76% and 31 .63% increase over the check variety Suprabha. 

Ten entries were evaluated in lET during 2007-08 at Ra1garh centre and maximum y1eld was obtained 1n 

IG-1 and IG-5-24 ( 3. 81 ) followed by IG-5-2 ( 3 61 t/ha) . 

Entries showed significant differences for quality and y1eld per plot at Solan centre (Table 23) . Y1eld vaned 

from 4.0 kg to 6.2 kg per plot. Only two collections (SG-680 and SG-857) gave yield more than check (Himgm) . 

SG-906 was found supenor for quality attributes w1th 17% dry matter, 2.0% essential 011 and low fiber content 

(4.5%). Between two h1gh yleld1ng collections, SG-680 was found superior for all quality attributes. The d1sease 

·Incidence vaned tram 5% (SG-857) to 4.5% {Vl Cl-4). 

The experiment failed at Dholi centre due to heavy ra1n during September 2007 . __.,~ 

Table 23. Yield, disease incidence and quality attributes of lET ginger at Solan 

Entry Yield/plot Converted Disease Dry Essential Oleoresin Crude 

(kg) yield inc ide- matter oil(%) (%) fibre(%) 

(t/ha) nee% (%) 

SG-970 4.0 8.04 2.5 15.0 1.00 3.5 6.0 

SG-1105 4.2 8.44 1.5 14.5 1.00 4.0 6.5 

SG-03/04 4.2 8.44 l.d 15.0 0.75 3.0 6.8 

SG-680 6.2 12.46 0.5 16.0 1.86 5.5 5.0 

SG-825 5.2 10.45 1.0 15.0 1.80 6.5 6.0 

PLS-4 5.2 10.45 3.5 16.5 1.80 6.5 6.0 

SG-885 5.7 11.45 2.5 17.0 1.75 5.0 5.0 

SG-906 5.5 11 .05 1.5 17.0 2.00 6.5 4.5 

SG-857 6.2 12.46 0.5 18.0 1.50 6.0 7.0 

SG-1103 5.6 11.25 1.5 16.5 1.00 5.0 6.0 

V1C1-4 5.5 11.25 4.5 16.0 1.00 40 5.8 

SG-1007 4.9 9.85 2.5 15.0 1.50 6.5 3.5 

SG-991 4.7 9.44 2.5 15.5 2.00 6.0 3.5 

SG-933 4.5 9.04 2.0 13.5 1.00 4.0 5.0 

H1mg1r1 6.0 120.60 2.0 17.5 1.50 5.0 5.5 

co ~P= o.os; 1.4 0.9 0.3 0.7 1.0 

3.5 Quality Evaluation Trial 

3.5.1 Evaluation of ginger germplasm for quality 

(Solon) 

At Solan, among the 41 accessions analyzed for different quality attributes viz., dry matter, essential 011, 

oleoresin and f1ber content during 2008, 23 were found to be superior for quality attnbutes·and had s1gnif1cantly 

high dry matter content than H1mgiri, with more than 1 .5 per cent essent1al 011 and more than 4.5 percent 

oleoresin. fibre content in these co!!ect1ons was recorded to be less than 6.0 per cent. Dry matter content 
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ra"lged from 15 00 to 24 16% Essential 011 and oleores1n contents vaned from 0 5 to 2 o and 4 0 to 6 7per 

cent, respectively Among these 41 collections SG-49/04, 27/04 followed by SG-1 030. SG-17/04, SG-603, SG-

856, SG-713, 14/04 and SG-4 were found Significantly supenor for dry matter content 1n companson to check 

H1mg1r1 The essent1al 011 contents 1n 59/04, SG-062, SG-4, SG-983. SG-780, SG-861 SG-995 and SG-7 /04 were 

found to be slg"liflcantly higher than H1mg1r1 However. significantly less f1bre content was recorded 1n SG 702, 

48/04, and SG-030 1n compar1son to check H1mgm SG-27/04, SG-45/04 and SG-896 were Identified as high 

quality and h1gh y1eld1ng [ > 5 kg/plot) access1ons However, other collections like SG-1 030, SG-856, SG-49/04, 

etc also exh1b1ted supenor quality attnbutes but recorded lesser y1eld 

3 6 Nutnent Management Tnal 

3 6 1 Effect of m1cronutnents on g1nger 

(Kumorogon;. Poffongt. Ra1garh) 

At KumarganJ max1mum fresh g1nger rhizome y1eld of 55 53 q/ha was observed 1n T
27 

treatment [foliar 

spray of z1nc @ 0 5% ~ Bo @ 0 2% - Fe@ 1 0% after 60 and 90 days of planting) followed by T,
9 

w1th an 

y1eld of 49 96 q/ha Four years pooled data also showed Similar f1nd1ngs 

S1gnlf1cant difference was observed among venous treatments at Pottang1 centre Highest fresh rh1zome 

Yield was obtained 1n T-14 (25 kg/ha of Zn. Fe. Bo as so1f application) w1th 26 36 t/ha followed by T-15 (Zn and 

Bo 25 kg/haas so11 application and Fe as 0 5% foliar spray) wh1ch recorded an y1eld 19 21 t/ha (Table 24) 

At Ra1garh, appl1cat1on of z1nc sulphate resulted 1n appreciable Improvement 1n fresh rhizome y1eld of 

g1nger lncreas1ng levels of z1nc sulphate also 1ncreased the rh1zome y1eld of g1nger Significantly Max1mum 

y1eld of fresh rh1zome (1 0 57 t/ha) was recorded w1th appl1cat1ons of 0 5% z1nc sulphate as foliar spray (60 and 

90 DAP) The m1n1mum y1eld of 8 46 t/ha was recorded Without z1nc application Increasing level of boron also 

Increased the Yield of g1nger s1gnlf1cantfy Application of 0 2% foliar spray of borax (60 and 90 DAP) produced 

max~mum yield of 1 0 89 t/ha The m1n1mum y1eld of 7 70 t/ha was recorded Without application of borax 

Application of ferrous did not 1ncrease the yield of g1nger s1gn1flcantly Max~mum Yield of 9 4 t/ha was recorded 

w1th application of 1 0% ferrous sulphate (60 and 90 DAP) as foliar spray The Interaction effect between Zn, Bo 

and Fe was not found s1gn1f1cant. but the y1eld was appreciably h1gher at higher levels of Zn. Bo and Fe The 

max1mum rh1zome y1eld of 12 98 t/ha was recorded w1th foliar spray of 0 05% z1nc sulphate (60 and 90 DAP) 

0 2% of borax (60 and 90 DAP) and 1 0% of ferrous sulphate (60 and 90 DAP) 

Table 24 Effect of m1cronutnents on y1eld of g1nger at Pottang1 

Treatment Plot y1eld (kg/3m2) Average V1eld 

2005 2006 2007 y1eld (kg/3 m2) tons/he 

T-1 ZnO BoOFeO 6 73 66 60 6 50 14 95 

T2 ZnO BOOFe25 6 60 70 7 1 6 90 15 87 

T-3 ZnO BOO FeO 5 6 73 66 68 6 71 15 43 

T-4 ZnO B25Fe0 6 57 67 7 2 6 82 15 69 

T-5 ZnO B25~e25 6 63 74 73 7 11 16 35 

T-6 ZnO 825 FeD 5 6 60 7 2 7 1 6 96 16 02 

T-7 ZnO BO 5 FeO 6 53 6 7 66 6 61 15 20 

T-8 ZnO BO 5 Fe 25 6 63 7 2 70 6 94 15 96 

T-9 ZnO BO 5 FeO 5 6 so 7 0 68 6 76 15 56 
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T-10 Zn25 80 FeD 6 86 7 4 7 1 7 12 16 37 

T-11 Zn25 80 Fe25 7 27 7 7 7 2 7 39 16 99 

T-12 Zn25BO Fe 0 5 6 83 7 1 69 6 94 15 96 

T-13 Zn25 825 FeO 7 63 76 60 7 31 16 81 

T-14 Zn25 B25 Fe25 8 06 94 91 8 50 26 36 

T-15 Zn 25 825 FeD 5 7 76 86 80 8 35 19 21 

T-16 Zn25 80 5 FeD 8 00 75 66 7 36 16 94 

T-17 Zn25 BO 5 Fe25 7 50 82 7 2 7 50 17 25 

T-18 Zn25 80 5 FeD 5 7 30 80 74 7 40 17 15 

T-19 ZnO 5 80 FeO 6 80 70 68 6 86 15 79 

T-20 ZnO 5 BO Fe25 6 80 7 1 74 7 10 16 33 

T-21 Zn 0 5 BO Fe 0 5 6 63 7 1 69 6 87 15 81 

T-22 Zn 0 5 825 FeD 6 47 70 70 6 82 15 69 

T-23 ZnO 5 B25 Fe25 7 43 ""8 2 74 7 67 17 65 

T-24 Zn 0 5 B 25 FeD 5 7 63 7 3 68 7 24 16 65 
\ 

T-25 ZnO 5 BO 5 FeO 608 6 7 68 6 52 15 01 

T-26 ZnO 5 80 5 Fe25 6 63 76 7 1 711 16 35 

T-27 ZnO 580 5Fe0 5 6 33 74 60 6 81 15 66 

CD (P=O 05) NS 1 2 1 0 

362 Organtc farm1ng 1n g1nger (~006) 

(Dhol1, Kumarganj, Poffang1. Pund1ban, Solan) 

The expenmental plots were severely affected by rh1zome rot d1s~ase and the y1eld was very poor at 

KumarganJ centre Max1mum fresh rh1zome y1eld of 68 8 q/ha was obta1ned by the appl1cat1on of 50% 
/ 

recommended dose of fertilizer (60 40 40 NPK ) .J. 50% FYM·@ 1 0 t/ha .J. Azosp1rllfum (5 kg/ha] - seed 

' treatment and so1l application of P fluorescence and Tnchoderma @ 50 g/3 m 2 followed by fresh rhizome 

y1eld of 54 1 9 q/ha by application of 1 00% FYM (20 t/ha) by seed treatment and soli application of P 

fluorescence and Tnchoderma @ 50 g/3 m 2 

There was no s1gnlf1cant difference among different treatments for fresh rhizome y1eld at Pottang1 centre 

H1ghest cost benefit rat1o 1 1 79 and highest y1eld (20 24 t/ha) was recorded 1n fully 1norgan1c treatment 

At Pund1ban, application of Integrated nutnents on g1nger produced highest clump we1ght of 1 26 g and 

highest y1eld of 2 91 kg/plot and highest oleoresin of 3 7% 1n the rh1zomes followed by appl1cat1on of organic 

nutnents on g1nger With a clump we1ght of 1 01 g and y1eld of 2 1 3 kg per plot 

At Solan, y1eld of g1nger was sJgnlflcantJy h1gh 1n fuJJy organ1c 1n companson w1th the treatments Maxtmum 

YJeld of 4 90 kg was obtained 1n fully organ1c treatment followed by 1ntegrated treatment 

The expenment failed at Dholl centre due to heavy ra1n 

3 7 D1sease Management Tnal 

3 7 1 Disease surveillance and etiology of rh1zome rot 1n g1nger 

(Solan) 

The disease-affected rhizomes of g1nger were collected from B1laspur. S1rmour and Solan d1stncts of the 

state and disease analysiS report reveals the assoc1at1on~of a11 the major pathogens (Table 25] 



Table 25. Disease surveillance on rhizome rot of ginger 

Location District Plant part affected 

Sohari B1laspur Rhizome 

Sohari -do- -do-

Binola -do- -do-

Soshan -do- -do-

Rohin -do- -do-

Kotlu Brahamna -do- -do-

Kotlu Brahamna -do- -do-

Gaura Hinnar S~rmour -do-

NaunJ Solan -do-

3. 7.2 Biocontrol studies on rhizome rot of ginger (final report) 
(Kumarganj, Pottangi) 

Associated pathogen 

Pythium, Ralstonia 

Ralstonia, Meloidogyne 

Ralston/a 

Pythium, Ralston/a 

Ralston/a, Meloidogyne 

Ralstonia 

Ralstonia 

Ralstonia, Fusarium 

Pythium MeJoidogyne, Fu,sarium 

At Kumarganj. minimum incidence (24%) of rhizome rot and max1mum rhizome yield of 45.55 q/ha was 
observed 1n the treatment T 6 (seed treatment of rhizome with hot water at 51 °C for 30 m1nutes and T. harzianum 
for 30 minutes mixed with neem cake) followed by 34.66% in treatment T2 (seed treatment with hot water at 
51 cc for 30 min). In four years pooled data, T

6 
recorded minimum rhizome rot incidence (40.2%) and increase 

in y1eld by 120.73% over control. 

At Pottangi, highest rhizome yield of 20.54 t/ha was obtained in seed treated with mancozeb 3 g/1 + 

carbendazJm 1 g/1 + chloropyriphos 2ml!l for 30 min and soil application of thimate (1 OG) 1 kg a.J/ha with 
44.59% increase over control (Table 26). 

Table 26. Effect of biocontrol agent, fungicide and hot water treatment on incidence of rhizome rot disease 
in ginger at Pottangi 

Treatment ' Germ in- Rhizome Rhizome yield (kg/3m2) Project- Increase 
ation (%) rot(%) ed yield over con-

2005 2006 2007 Mean (t/ha) trol (%) 

No seed treatment 72 38 4.6 6.6 6.3 5.83 13.41 
Seed treatment With hot water 76 31 5.2 7.8 7.0 6.60 15.33 
51 °C for 1 0 minutes 
Seed treatment with mancozeb 86 16 6.6 10.4 9.8 8.93 20 54 44.59 
3 g/1 - carbendaz1m 1 g/1 + 
chloropyriphos 2ml/l for 30 min 
and soil application of 
th1mate (1 OG)1 kg a i/ha 
Seed treatment w1th Trichoderma 74 24 5.2 8.2 8.3 7.23 16 63 
2.5 g /I for 30 min 
for 1 kg seed 
Hot water seed treatment + T 3 76 29 6.3 9.6 9.4 8.43 19.39 30.94 
Seed treatment with hot water 76 25 6.2 8.6 8.1 7.63 17.56 
-Trichoderma, FYM, neem 
cake soil application 
Soil application with only 72 30 5.2 7 2 76 6 66 15.38 
Trichoderma @ 1 0 kg/ho 
Soil application with neem 74 31 5.4 7.4 7 8 6.86 15.79 
cake @ 1 t/ho dunng planting 

CD (P= 0 05) NS 1.3 1.6 
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3 7 3 Integrated management of Pyfh1um, Fusanum and Ra/stoma 1n g1nger (fmal report) 

(Kumarganr Pund1ban, Ra1garh, Solan) 

At K~marganJ, treatment of seed rhizomes w1th mancozeb (3 g/1) for 30 m1nutes recorded a low of 17% 

rh1zome rot disease 1nc1dence and max1mum fresh rh,zome y1eld of 35 30 q/ha Four years pooled aata also 

showed lowest 1nc1dence of rh1zome rot d1sease [40 12%) w1th highest y1eld of 22 9 q/ha seed treatment of 

rh1zomes w1th mancozeb (3 g/1) for 30 m1nutes w1th max1mum disease control of 62 2 per cent and rh1zome 

y1eld of 71 44 per cent (45% 1ncrease over control) 

At Pund1ban, dunng 2003 - 2004 seed treatment w1th T hawanum (T2) was the best 1n reduc1ng the 

d1sease 1nc1dence at different phases of crop growth Tr1s treatment reduced 44%, 36 69% and 30 41% 

disease over control In 2004 - 2005 and 2005 - 2006 the best treatment was found to be seed treatment 

w1th hot water at 51 °C for 30 mnutes (T4) Th1s treatment reduced 53 31% and 6 7 50% disease over control In 

2006- 2007 and 2007- 2008, the best treatment was seed treatment w1th R1domll Mancozeb (T5) (l 00 ppm 

metalaxyl) This treatment reduced 75 31% and 76 44% disease over control1n respect1ve years However, 

except 1n 2003- 2004, there 1s no s1gnlf1cant difference between T
2

, T4 and T
5 

regarding d1sease 1nc1dence 1n 

all the other 4 years Cost benefit rat1o was highest (l 2 85) w1th T harzamum - neem cake application 

followed by 0 l % Metalaxyl ( l 2 71 ) Regarding y1eld all the best treatments produced highest y1eld 1n respect1ve 

years In pooled data analysis (Table 27), 1t was found that seed treatment w1th T hawanum (T2) was the best 

treatment 1n reduc1ng the disease over control T
2 

IS followed by T
5 

(66 07% disease reduction) and T4 (64 45% 

disease reduction) These three treatments are stat1st1cally at par w1th each other Regard1ng fresh rhizome 

y1eld, the max1mum y1eld was obtained from T
2 

(5 29 kg/plot) followed by T
5 

and T
4 

With the1r y1elds of 4 68 kg 

and 4 6 7 kg/plot respectlvely In case of y1eld there 1s s1gn1f1cant difference between T2 and all other treatments 

but T4 and T5 are stat1st1cally at par w1th each other Cost Benefit rat1o was also found highest 1n T
2 

(1 l 90), 

wh1ch was followed by T4 (l l 77) and T
5 

[1 l 75) 

At Ra1garh, appl1cat1on of R1doml Mancozeb (l 00 ppm) reported m1n1mum disease 1nc1dence [21 15) 

and max1mum y1eld 9 8 t/ha Max1mum disease 1nc1dence (48 55) and m1n1mum y1eld t(ha (4 9) was found 1n 

control plot (Table 28) 

Among the disease management treatments assessed at Solan centre, rh1zome solanzat1on, hot water 

treatment and mancozeb treatments decreased the 1nc1dence of rhizome rot diseases to 5 05, 6 13 and 

6 86 per cent. respectively due to Pyth1um, Fusanum and Ralstoma 1nfect1on Significantly over other treatments 

These treatments were at par w1th each other 1n minimiZing the d1sease over the years 2002 to 2007 Bes1des 

the y1eld of g1nger Significantly Increased [7 287, 7 122 and 6 326 kg/3m2 respectively) Rhizome solanzat1on 

for 45 m1n [ll am to 11 45 am) was economcally a supenor treatment followed by mancozeb [0 3%) and 

hot water rh1zome treatments w1th benef1t cost rat1o of 19 91 , 1 4 02 and 11 43 respectively, 1n 1ncreas1ng the 

y1eld and decreas1ng the 1nc1dence of diseases 
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Table 2 7. Pooled data of integrated management of Pythium, Fusarium and Ra/stonia in ginger at Pundibari 

Treatment Germin- Disease Percent Y1eld Projected C: B 
ation inciden- reduction (kg/plot) yield Ratio 
(%) ce(%) over (t/ha) 

(150 DAS) control 

T-1 Mancozeb 85.30 13.40 46.89 3 69 7 44 1:1.39 
(0.3%) seed (21.47) 
treatment 

T-2 Seed treatment 89.26 7.95 68 49 5.29 10.66 1:1 .90 
with T. harzianum (16 38) 
@ 4 g/kg 

T-3 Rh1zome 84.74 11.87 52 .95 4.22 8.51 1:1.58 
solanzat1on 1n (20. 15) 
polybags for 2 h 
before sowing 

T-4 Seed treatment 89 22 8.97 64 45 4 6i 9 41 1:1 .77 
w1th hot water (17.43)• 
treatment (51 cc 
for 30 m1nutes) 

T-5 R1domil Mancozeb 89.52 8.56 66.07 4.68 9 43 1:1.75 
(100 ppm (17 .01) 
Metalaxyl) 

T-6 Control 73.30 25.23 2.27 4.58 1:0.92 
(30.15) 

SEm T 1.479 0.161 

CD (P= 0.0 5) 4 167 0.455 

(F.gJres ,,.. oarerihesJs a·e 0'1gw:ar tra"s:or""ea va.Je] 

Table 28 . Integrated management of Pythium, Fusarium and Ra/stonia of ginger at Raigarh. 

Treatment Average Survival Percent Average. Projected 
sprouting of rhizome disease plot yield yield(t/ha) 
in rhizome incidence (%) (kg) 

Mancozeb (0.3%) 90.0 58.1 35.44 33 6.7 
seed treatment 

Seed treatment 90.5 69.5 23.07 3.9 7.7 
w1th T. harzianum 
@ 4 g/kg 

Rhizome solanzat1on 91.3 66.5 27 .55 3 l 6.3 
(Solanzat1on of 
Rll1zome solanzation 
1n polybags for 
2 h before sow1ng 

R1domil Mancozeb 95.0 74.9 21 15 4.6 9.8 
(l 00 ppm metalaxyl) 

Seed treatment 89 4 65.9 26.28 33 6 .6 
w1th hot water 
treatment (51 cc 
for 30 m1nutes) 

Control 90 0 46.3 48.55 2.4 4.9 

CD (P=0.05) 6.04 1 35 0.1 0.8 



3 7 4 Survey and momtonng of disease 1n g1nger (f1nal report) 

(Pundtban. Ratgarh} 

The survey was conducted 1n three major blocks of Daqeellng namely, Kallmpong I. Kal1mpong II and 

l<allmoong Ill (Gorubathan) of West Bengal by Pund,ban centre Among the vanet1es grown 1n th,s area, 

Gorubathan 1s most w1dely cultivated followed by Bha1s1 and Nangrey D1seose 1nc1dences at different locot1ons 

were determined aur1ng July to September, 2006 In the survey 1t was found that Kal1mpong Ill block was the 

hot soot for bactenal W1ltd1seose of g1nger (49 12%) This was followed by Kal1mpong I (44 74%) and Kal1mpong 

II [29 3 7%) block respect,vely Phvllosttcta leaf soot disease of g1nger was highest 1n Kol1mpong II block ( 13 26%) 

followed by Kallmpong Ill (1 0 59%) and Kol1mpo'lg I block (3 84%) 

Surveys were conducted 1n Armuda Village of Ra1garh d1stnct for rh1zome rot d1seose and 42 9% disease 

1nc1dence was not1ced dunng October Max1mum d1seose InCidence was reported 1n Padigao VIllage of 

Pusour developmental block and m1n1mum d1sease 1nc1dence l'l Somabolpun VIllage of Ra1garh developmental 

block 

3 8 Management of rh1zome rot 1n g1nger 

(Chtntapalle, Strst) 

The observations on management of rh1zome rot 1n g1nger at Ch1ntapolle centre revealed that highest 

germ1nat1on (90 13%). more number of tillers (9 91 ), 1owd1seose 1nc1dence (6 34 PDI) and h1ghesty1eld of 2 68 

kg per bed when seed motenal were solonzed 1n polyethylene bogs for 30 min and treated w1th Mancozeb 

(@ 0 25%) before plant1ng as seed treatment and so11 application as drench The next bet treatment was 

solonzat1on of seed motenal 1n polyethylene bags for 30 m1n and seed treatment and so11 oppl1cat1on of T 

harztanum 50 g/1, where 1n highest germ1nat1on (83 18%). more number of t1llers (9 24).1ow disease 1nc1dence 

[8 71 PDI) and highest y1eld of 2 1 6 kg per bed were recorded G1nger beds were severely affected by soft rot 

disease w1th low germ1nat1on (56 08%), less number of tillers [6 56), h1gh disease 1nc1dence (43 71 PDI) and 

low y1eld of 0 56 kg per bed when non solanzed and unprotected rh1zomes were used for sow1ng 

Rh1zome rot was not not1ced under S1rs1 conditions 1n any of the treatments both 1n solonzed and non 

solanzed rhizomes T harztanum was effect1ve 1n 1mprov1ng the germ1nat1on of solanzed rhizomes (76 02 %) 

whereas comb1nat1on of both T harztanum and boctenol consortium (for growth, nematode and Pythtum 

suppression) treated rh1zomes showed higher per cent germ1nat1on (76 60%) Mancozeb [@ 0 25%) treated 

rhizomes of both solonzed [80 92 %) and non solonzed (2 03 %) gave highest germ1nat1on Solanzed (66 32%) 

and non solonzed rhizomes (67 60%) Without any protect1on w1th e1ther b1oogents or chemical showed m1n1mum 

germ1not1on Solanzed rhizomes treated w1th T harztanum showed highest t1ller production (8 65) followed by 

solanzed rhizomes treated With boctenal consort1um (7 75) But the least t1ller production (6 78) was recorded 

1n non solonzed and unprotected rhizomes Fresh rh1zome y1eld was max1mum [13 65 t/ho)ln the solanzed 

rhizomes treated w1th mancozeb (@ 0 25 %) as rhizome and bed treatment Solonzed rhizomes when treated 

w1th comb1not1on of b1oogents v1z , T harztanum and bactenol consortium recorded an y1eld of 11 56 t/ha T 

harztanum performed better 1n solonzed rhizomes 1n 1ncreas1ng the y1eld ( 11 02 t/ho) Lowest y1eld was not1ced 

1n unprotected rh1zomes (control) vtz, both 1n solanzed (6 70 t/ho) and non solonzed rhizomes [6 29 t/ho) 
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4. rrurmeric 

4 l Genetic Resources 

4 l l Germplasm collection, charactenzat1on and conservation 

(Co1mbatore, Dhol1, JagtJa!_ KumarganJ, Pottang1, Pund1ban Ra1garh) 

f?Jmwai!Repor!J007- 0<1 

To the ex1st1ng germ plasm of 258 genotypes ma1nta1ned at Co~mbatore, four Curcuma spec1es v1z , C 

zedoara, C amado, C aromat1ca and C caes1a (collected from IISR Cal1cut), C zedoara, Blue zedoara 

and C amado (collected from Kerala Agncultural Un1vers1ty, Tnvandrum) and two access1ons (from Agncultural 

Research Station, Bhavan1sagar) were added dunng 2007-08 Two hundred and Sixty seven access1ons were 

evaluated for y1eld dunng the year and the y1eld ranged from 7 to 22 kg/3m2 w1th a mean of 1 3 01 kg The co­

efficient of vanab1l1ty for y1eld 1n the population was 20 20% The highest y1eld of 22 kg/3m2 was recorded by 

the access1on CL-9 The germ plasm ma1nta1ned at vanous AICRPS centres are g1ven 1n Table 29 

Out of n1nety germplasm, only fourteen access1on namely, RH-7, RH-9/90, RH-12, RH-13/90, RH-14, RH-

16, RH-17, RH-24, RH-50, RH-80, RH-403, RH-406, RH-407 and RH-411 gave the max1mum y1eld as compared 

to check RH-5 and Ra]endra Sonia at Ohol1 centre Among the fourteen prom1s1ng accession, RH-80 produced 

max1mum y1eld (15 63 kg/3m 2) which was closely followed by RG-50 (15 kg/3m2
) 

At present 273 germ plasm collections are be1ng ma1nta1ned at RARS, Jagt1al Lot of vanab1l1tywas observed 

for growth and y1eld characters Vanab1l1ty was also observed for diseases like rhizome rot Co/letotnchum and 

Taphnna leaf blotch Among all the germplasm lines tested, JTS- 1 0 has g1ven high fresh rhizome y1eld (29 6 t/ 

ha ) followed by CLI-38 (28 7 t/ha) 

KumarganJ centre holds 1 28 access1ons of turmenc germplasm Max1mum fresh rh1zome y1eld of 331 0 

q/ha was obtained 1n NOH-79 followed by NOH-49 (321 q/ha), among the 31 early matunng genotypes Out of 

61 med1um matunng genotypes, NOH-14 produced max1mum fresh rh1zome y1eld of 365 q/ha followed oy 

NOH-18 (340 q/ha) Among 36 late matunng genotypes evaluated for y1eld NOH 9 recorded highest y1eld 

(363 0 q /ha) followed by NOH 8 (331 0 q /ha) 

Out of the total 197 turmenc access1ons available at Pottang1 centre, 1 73 were evaluated dunng the 

year, wh1ch cons1sted of 1 55 Curcuma Iongo, 20 C aromat1c and 4 C amado Fresh rh1zome yleld/3 m 2 

ranged from 5 3 kg/3m 2 to 14 6 kg/3m 2 inC Iongo and 32 accessions gave more than 1 0 kg/3m2 yield Tu No-

6 ( 14 6 kg/3m 2), PTS-41 ( 14 0 kg/3 m 2), PTS-4 ( 1 3 5 kg/3m 2), PTS-51 ( 1 3 0 kg/3m' ) were 1dent1f1ed as higher 

yielders In C aromat1ca the range 1n fresh rhizome y1eld vaned from 4 0 kg/3m 2 to 1 1 4 kg/3m2 and 7 access1ons 

gave more than 7 0 kg/3m 2 yield and Chaya pasupu-1/ (11 4 kg/3m 2
) was 1dent1f1ed as a h1gh y1elder InC 

amado types, the y1eld ranged from 8 60 kg/3m2 to 13 0 kg/3m2 
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Hundred and SIXTeen germplasM accessions of turmenc were screened for su1iable charactenzat1on 

under geret1c resource programme at Pundiban centre Germplasm were evaluated systematically and 1t 

was found tho+ rh1zome y1eld o' IndiVIdual plant (clump weight) was max1mum •n TCP-66 (670 67 g) followed 

by TCP-90 (652 33 g), TCP-ll (523 33 g), TCP-18 (466 00 g), TCP-12 (451 33 g), TCP-34 (430 6 7 g), TC0-7l 

(417 00 g), TCP-46 (416 00 g) end TCP-135 (395 67 g) W1th respect to rhizome y1eld, a total of 16 genotypes 

out yielded •ne local Check TCP-2 (32 26 t/ha) TCP-66 (54 43 tons/he), TCP-90 (47 58 tons/ha each), TCP-49 

(42 34 tons/he) and TCP 67 (41 93 tons/he), TCP-47 (41 13 tons/ha), TCP-153 (39 92 tons/ha), TCP 93 (39 51 

tons/he), TCP-41 and TCP-135 (36 29 tons/he) recorded significantly higher rh1zome y1eld 

Forty-two germplasm l1nes were evaluated at Ra garh ce'ltre and IT-24 recorded highest y1eld (15 27 t/ 

he) 

Table 29 Turmenc germplcsm collections 1n AICRPS centres 

lnd1genous 

Centre Cultivated Wild and Total 

related sp 

--
Co1mbatore 265 265 

Dhol1 90 2 92 

JagtiOI 273 273 

Kumargan] 128 128 

Pottang1 197 197 

Pund1ban 156 14 170 

Ra1garh 42 42 

Solan 145 145 

Total 1296 16 1312 

42 Coordinated Vanetal Tnal (CVT) 

4 2 1 CVT 2000-Senes V 

(Jagt!al, Ra1garh) 

Out of thirty cultures tested at Jagat1al, PTS- l 5 recorded max1mum fresh rhizome y1eld (25 0 t/ha) followed 

by IT-1 (24 2 t/ha) 1n companson to Dugg1rala Red check vanety (25 5 t/ha) At Ra1garh centre TCP-2 recorded 

the max1mum y1eld (15 85 t/ha) 

4 2 2 CVT- 2004 - senes VI 

(Chmtapal/e, Co1mbatore, KumarganJ, Pottang1, Pund1ban, Ra1garh) 

Among 13 vanet1es evaluated at Ch1ntapalle, vanety PTS-39 recorded the highest fresh rhizome y1eld of 

19 7 t/ha followed by NDJ--J-9 (16 5 t/ha) whereas IT-2 recorded the lowest fresh rhizome y1eld of (7 9 t/ha) 

AMong the twelve access1ons evaluated 1n CVT 2004 senes at Co1mbatore, the y1eld ranged from 8 0 kg/ 

plot to 15 0 kg/plot (3m') Highest y1eld of 15 0 kg/plot was registered by NDH-9 followed by CL-1 01 (14 0 kg/ 

plot) 

At KumorganJ, highest y1eld of 316 97 q/ha of fresh rhlzo'Tle yield was observed 1n NDH-9 followed by 

NDH 1 (4312 1 7q/ha) In the pooled analySIS NDH-9 recorded max1mum fresh rh1zome y1eld (31 11 t/ra) followed 

by NDH-1 8 (30 54 t/ha) and IT-3 (30 14 t/ha) (Table 30) 
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There was Slgn1f1cont difference 1n fresh rh1zomes y1eld among cult1vors wh1ch were evaluated at ?ottong1 

centre Highest fresh rh1zome y1eld was recorded by PTS-39 (27 39 t/ho) followed by PTS-4 (27 29t/ho) w1th 

33.80% Increase over check Ramo 

In the tnol at Pundibon, highest rh1zome y1eld was obto1ned 1n IT-2 [32 26 t/ho) followed by PTS-39 (31. 71 t/ 

ho) and IT-1 (31 51 t/ho) dunng 2007-08. Lowest y1eld was recorded 1n CL-147 (16.47 t/ho). From pooled dora 

analysis of 2005- 06, 2006- 2007 and 2007- 2008, 1t was found that the genotype IT-2 showed the highest 

rh1zome y1eld (27 82 i/ho), followed by TCP-56 (27 73 t/ho), IT-1 (26.48 t/ho) and TCP-11 (25.36 t/ho). But there 

was no S1gn1f1can1 difference between these four germplosm regarding fresh rhizome y1eld. 

In the CVT at Ro1gorh centre, TCP-11 recorded moxmum y1eld (17 48 t/ha) 

Table 30. Pooled y1eld of CVT turmeric at KumarganJ 

Entry 

IT-1 

IT-2 

PTS-34 

PTS-39 

TCP-56 

TCP-82 

NDH-18 

TCP-11 

NDH-9 

IT-3 

CL-1 01 

CL-147 

NDH-14 

RH-9/90 

RH-13/90 

2004-05 

20.55 

17 33 

13 55 

13.88 

12 21 

12.88 

30.66 

26.88 

29.22 

27 .88 

13.44 

12.77 

26 66 

Prabha (Check) 28.33 

SEm::: 

CD (P=0.05) 

CV% 

2 60 

7.58 

4.3 Veneta/ Evaluation Trial 

4.3. 1 Comparative y1eld trial 

(Jagttal, Pottangi) 

2005-06 

16 10 

30.51 

26.10 

26 60 

21 07 

19 97 

29.43 

24.43 

31.63 

21.63 

30.50 

15.81 

26 08 

04 33 

08.87 

27.77 

4.43 

12 51 

32.02 

2006-07 2007-08 

19 96 20 44 

30.73 21.66 

25.53 22 99 

26 16 31.66 

21.16 32 21 

20.16 20.44 

30.86 31.00 

23.00 22 33 

31.96 165.53 

21 83 30 99 

30.60 25.55 

16 06 26 66 

25 76 29 88 

12.76 20.22 

1410 19 77 

29.40 26.09 

1.26 

4.47 

9 21 

Mean (t/ha) 

19.26 

27.39 

22.68 

23 32 

19 02 

18.36 

30 54 

24 32 

31.11 

30.41 

26 38 

15.29 

26 15 

12.43 

14.24 

28.84 

Out of 1 0 prom1s1ng turmenc cultures tested dunng 200 7-08 at Jagot1al, JTS-401 and JTS-402 have recorded 

h1gh fresh rhizome yield (29 7 t/ha.) followed by JTS-406 (25. 1 t/ha), Dugg1rola Red (24.0 t/ha). The check 

vanety PCT-13 recorded fresh rhizome yield (23 1 t/ha) 
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There was significant difference 1n fresn rhizomes y1eld among cult1vars evaluatec or Pottang1 centre 

H1g'Jest fresh rhizome y1eld was recorded by PTS-47 (26 75 t/ho) and PTS-39 [26 68t/ha) 

4 3 2 Initial evaluation tnal 

[KumarganJ, Pottang1, Pund1ban) 

Out of 9 prom1s1ng genotypes tested at Kumargan), NDH-18 oroduced mox1mum fresh rh,zome y1eld of 

374 9 q/ha followed by NDH-79 [348 8 o/ho) The y1eld was comporot,vely higher than Probho [319 4 q/ho) 

used as a check 

There was sJgnJfJcont difference among the cult1vors for fresh rh1zome y1eld at Pottang1 centre Highest 

fresh rh1zome y1eld was recorded by VK 9 (26 39 t/ha), followed by PTS-3 (25 90 t/ho) 

At Pund1ban, highesT mean values for clump weight/plant was recorded by TCP-57 (437 13 g) while TCP-

128-1 showed the lowesT values for that tra1t ( 181 8 7 g) In respect to plot y1eld (kg/3m2) and the prOjected 

y1eld (t/ha), TCP-70 recorded the highest mean values ( 18 00 kg and 36 29 t/ha, respectively), closely followed 

by TCP-129 [17 17 kg and 34 61 t/ha, respectively), both the genotypes out y1elded TCP-2, the local check 

4 4 Quality Evaluation Tnal 

4 4 1 Quality evaluation of germplasm 

(Co~mbatore) 

Twenty s1x h1gh y1eld1ng accessions identified from the tnals conducted dunng 2005-06 and 2006-07 at 

Co1mbatore were evaluated for quality parameters like curcum1n content oleoresin and essent1al 011 Among 

the 26 accessions, the curcum1n content ranged from 3 0 to 3 5% The highest curcum1n content of 3 5% 

was recorded by the access1on CL-57 Oleoresin content vaned from 8 5 to 12 5% The highest oleoresin 

content (12 5%) was recorded by CL-219 The essential oil content vaned from 2 0 to 4 5% among the 

access1ons The highest essential 011 content (4 5%) was recorded 1n CL-20 

4 4 2 Impact of enwonment on quality of turmenc (f1nal report) 

(Co1mbatore) 

The tnal was laid out w1th SIX prom1s1ng accessions v1z , CL-1 31 [Suguna), CL-40 (JTS 2), CL-133 (Rome), CL-

141 (Ra)endra son1a), CL-2 (BSR-2) and Ace 360 (IISR Prabha) dunng 2002-03 to study the role of enwonmentol 

factors on y1eld and quality of turmenc Dunng 2006-07 the y1eld of vanous access1ons ranged from 8 8 kg/ 

plot (3m 2
) to 15 4 kg/plot The highest y1eld of 15 4 kg/plot was reg1stered 1n Ace 133 (Roma) followed by BSR-

2 ( 1 2 2 kg/plot) The curcum1n content ranged from 3 2 to 5 2% and highest curcum1n content of 5 2% was 

recorded by Ace 131 (Suguno) Oleoresin content ranged from 8 0 to 1 0 5% and Ace 1 31 (Suguno) registered 

the highest oleoresin content (1 0 5%) The essential 011 content ranged from 3 0 to 3 4% and the highest 

essential oil content of 3 4% was reg1stered 1n Ace 151 (IISR Prabha) (Table 31) 

Based on the pooled analySIS of the data on y1eld and curcum~n content of the s1x genotypes the results 

revealed that the y1eld vaned from 21 1 t/ha to 28 9t/ha The highest YJeld of 28 9t/ho was obta1ned by the cv 

BSR 2 Regard1ng the curcum1n content 1t vaned from 4 0 to 4 9% The highest curcum1n content of 4 9% was 

recorded by the cv IISR Prabha (Table 32) 
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Table 31 Impact of enVIronment on quality of turmenc (2006-07) at Co1mbatore 

Access1on Rh1zome we1ght (g) Yeild/plot Curcum1n Oleoresin 

Mother Pnmary Secondary (kg/3m2) (%) (%) 

Ace 131 90 108 9 141 67 90 52 10 5 

(SugJna) 

Ace 360 88 728 101 1 88 40 83 

(IISR Prabha) 

Ace 141 11 8 1039 161 91 11 8 35 96 

(Ra1erdra son1a) 

Ace 140 11 2 140 0 125 57 11 2 43 95 

(JTS-2) 

Ace 2 12 2 1061 220 57 12 2 32 80 

(BSR 2) 

Ace 133 15 4 1061 178 90 15 4 50 85 

(Roma) 

CD (P = 0 05) 401 16 0 2 32 1 7 01 1 3 

Table 32 Pooled data on y1eld and curcum1n content of the genotypes at Co1mbatore 

Accession Yield (t/ha) 

Ace 131 (Suguna) 28 3 

Ace 360 (IISR Prabha) 21 1 

Ace 141 (Ra]endra son1a) 23 3 

Ace 140 (JTS 2) 28 3 

Ace 2 (BSR 2) 28 9 

Ace 133 (Roma) 28 0 

4 5 Nutnent Management Tnal 

4 5 1 Effect of blofertllizer, Azospmllum on turmenc 

(Dholt, KumarganJ) 

Curcum1n content (%) 

45 

49 

40 

45 

42 

45 

Essential 

Oil(%) 

33 

34 

32 

30 

30 

32 

05 

So11 application of 1norgan1c n1trogen (1 00%)- Azospml/um- 5 t/ha FYM and 1norgan1c n1trogen (75%)­

Azospml/um - 5 t/ha FYM were significant regarding number of tillers per plant. number of leaves per plant 

and y1eld per plant (kg/3m21 as compared to control and other treatments of Azospmllum at Dhol1 centre Soil 

application of 1norgan1c n1trogen (1 00%) - Azosptn/lum - 5 t/ha FYM gave max1mum number of fillers per 

plant (6 04), number of leaves per filler (13 50) and y1eld (18 88 kg/3m2 or 62 92 t/ha) followed by 1norgan1c 

n1trogen (75%)-" Azospml/um - 5 t/ha FYM 

Application of 50% recommended dose of 1norgan1c fert111zer (60 40 40 kg NPK/ha) ..,- 50% FYM (1 0 t/ha) 

-"- application of 5 kg/ha of Azospml/um - seed treatment and so11 appl1cat1on of P fluorescens - Tnchoderma 

@ 50 g/3m2 produced 34 7 29 q/ha of fresh rhizome at Kumargan1 
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4 5 2 Organtc farmtng tn turmenc (new) 

(Co1mbatore, Dho/1, Jagt1al, Pottang1, Pund1ban) 

inal on organtc farmtng tn turmenc was latd out for the second year dunng 2007-08 at Cotmbatore The 

treatrne'"1t T3 (fully 1norgantc) recorded the htghest yteld of 15 0 kg/3m2 plot followed by T2 (tntegrated), whtch 

recorded a yield of 11 44 kg /3m2 plot The treatment T (fully organtc) recorded a yield of 7 2 kg/3m2 plot 

At Dholi, integ·ated fertilizer managemenT (T
2

) (FYM-20t/ha - /2 N, P. K- P-solubtltsing bactena, P fluorescens 

and Tnchoderma as seed treatment and sotl aoplication (50 g/3m2) wtth spray of tndoftl M-45 (0 2%) and 

malathton (0 1 %) for controlling of disease and pest produced the maxtmum plant hetght (121 61 em), number 

of leaves (1 0 16) and yteld per plot (15 80 kg/3m2)or yteld (52 67 t/ha followed by fully organ1c treatment 

At Jagttal, dunng 2007-08 among the three treatments, Integrated treatment recorded highest rhtzome 

yteld (24 8 t/ha) followed by 1norgan1c (22 9 t/ha) whereas, organtc treatMent recorded 21 2 t/ha 

There was no stgntftcant difference among dtfferent treatments at Pottang1 Htghest fresh rhtzome y1eld 

was obtatned T-3 (27 37t/ha) followed by T-2 (21 18 t/ha) 

Application of Integrated nutnents on turmenc at Pundtban produced highest clump wetght of 301 42 g 

and highest yteld of 9 36 kg per plot The htghest oleorestn of 1 0 8% was produced 1n turmenc by aoplicatton 

of organtc nutnents on turmenc 

4 5 3 Effect of orgamc farmtng on turmenc (Adaptive Research) 

(Dho/1) 

Sotl applicatton of 1norgan1c nitrogen (1 00%) _._ Azospmllum - 5 t/ha FYM (T1) and 1norgan1c n1trogen 

(75%) - Azosp1nlfum - 5 t/ha, FYM (T2) were found stgntftcantly better performance regardtng number of ttllers 

per plant number of leaves per plant and y1eld per plant or tones per hectare as compared to control (T8) Sot I 

appltcanon of 1norgan1c n1trogen (1 00%)- Azospmllum- 5 t/ha FYM (T1) gave the max1mum number of ttllers 

per plant (6 04), number of leaves per tiller (13 50) and yteld (18 88 kg/3m2 and 62 92 t/ha) followed by 

1norgan1c n1trogen (75%)- Azospml/um -1 5t/ha FYM (T2) 

4 5 4 Efftcacy of btocontrol agents for control of rhtzome rot of turmenc 

(Pottangl) 

There was no stgntftcant difference among different treatments Htghest fresh rhtzome y1eld was obtained 

1n chemtcal treatment (22 84 t/ha) followed by the treatment With both bto-control agents as so11 and seed 

treatment ( 21 1 8 t/ha) 

4 5 5 Effect of m1cronutnents on turmenc 

(Pottang1, Ra1garh) 

The effect of m1cronutnents was evaluated at Ratgarh and Pottang1 centres At Ratgarh centre, appltcatton 

of ztnc sulphate resulted 1n appreciable Improvement 1n fresh rhtzome y1eld of turmenc lncreastng levels of 

ztnc sulphate also Increased the rhtzome yteld of gtnger stgntftcantly Max1mum y1eld of fresh rhtzome (22 4 7 t/ 

ha) was recorded wtth applications of 0 5% of foliar spray (60 & 90 DAP) The m1n1mum yteld of 22 47 t/ha was 
recorded Without z1nc application 

lncreas1ng level of boron also Increased the y1eld of turmenc s1gn1f1cantly Application of 0 2% foliar spray 

of borax (60 & 90 DAP) produced maxtmum y1eld of 24 06 t/ha The m1n1mum y1eld of 24 06 t/ha was recorded 
w1thout application of Borax 

Application of 1ron 1ncreased the y1eld of turmenc stgn1f1cantly Max1mum y1eld was found (24 95 t/ha) 

wh1ch spray of ferrous sulphate 1% foliar spray (60 & 90 DAP) of per spray 



(lhW!'ai,Y?epor/2007- Otf 

The interaction effect between Zn. B and Fe was found sign1flcant and maximum y1eld was found 1n 

treatment combinations zinc sulphate spray 0. 1% 60 and 90 DAP boron 1 0 kg/ha at the t1me of planflng and 

spray ferrous sulphate 0.5% (60 & 90 DAP) (27.91 t/ha) and ZinC sulphate spray 0.1% 60 and 90 DAP spray of 

boron 0.2% at the t1me of planting and spray ferrous sulphate 0.5% (60 & 90 DAP) (27 .51 t/ha) and both the 

treatments are statistically at par. 

At Pottang1 there was no sJgnifJcant difference among different treatments. Highest fresh rhizome y1eld 

was obtained on application of 25 kg/ha of zinc sulphate and borax as soil dressing and 0.5% foliar spray of 

iron sulphate at 45 & 60 DAP (23 .97t/ha) followed by 25 kg/ha each of zinc sulphate. borax and 1ron sulphate 

(23 .80 t/ha) as so11 dress1ng. 

4.6 Disease Management Trial 

4.6. l Survey and identification of disease causing organism in turmeric and screening of turmeric 

germplasm against diseases 

(Coimbotore. Pundibori. Roigorh) 

The disease survey was conducted in turmeric growing areas of Co1mbatore and Erode distnct to determine 

the extent of turmeric diseases dunng 2007-08 . In Coimbatore district. leaf spot intensity was maximum at 

Boluvampatty (56 PDI); the leaf blotch intensity was maximum at Mathampatti (72 PDI) and the rh1zome rot 

was maximum at Boluvampatty (12.00%). In Erode district. leaf spot intensity was maximum at Uonjalur (48 

PDI),Ieaf blotch at Bhavanisagar (68 PDI) and rhizome rot at Uonjalur (12%). Out of the 265 turmeric germplasm 

accessions screened for resistance against leaf spot and leaf blotch diseases. the turmeric germplasm 

accessions viz .• CL-1, 2. 3, 6. 14, 22, 25. 31, 32, 33. 53. 54, 148. 153. 230 were resistant to leaf spot (8-1 0 PDI) 

and the accessions viz .. CL- 8, 9. 139, 153, 160 and 161 were resistant (1 0 PDI) for leaf blotch. 

Survey were conducted by Pundibari centre in 2 blocks of Coochbehar and one block of Dinhata qf 
Coochbehar district. Three major diseases were found to be prevalent in this area, namely, leaf blotch of 

turmeric (Tophrino spp. }. leaf spot of turmeric (Co/letotrichum spp.} and rh1zome rot. Another leaf spot disease 

(Helminthosporium sp.) was found 1n the survey. It was observed that leaf blotch disease severity was highest 

in Caochbehar II black(average 31 .92%) followed byDinahata II black (26.67%) and followed byCoochbehar 

1 block (24. 13%). Regarding leaf spot of turmeric it was found that disease severity is highest in Coochbehar II 

block (average 38.1 7%) which is followed by Dinhata II block (average 28.33%} and it is followed by Coochbehar 

I block (average 26.4%). It was also observed that leaf spot d isease severity was higher 1n all the blocks than 
leaf blotch disease in 2007-08 Among the germ plasm TCP-3. 4, 5, 9. 19, 35, 48. 54, 55, 7 4, 79, 90, 95, 100, 

121. 122. 125. 132. were tolerant to leaf blotch disease and TCP-49, 93, 104. 162. 194, were tolerant to leaf 

spot disease. 

At Raigarh centre. TCP- 11 was found resistance aga1nst Colletotrichum leaf spot and Tophrino leaf spot. 

TCP-56 was found resistant to Colletotrichum leaf spot. TCP-1. TCP-11. TCP-82, ACC-126, ACC-584. IT-1, IT-2, IT-

3 was found resistant to Tophrlno leaf spot. 

4.6.2 Investigation on the casual organism of rhizome rot of turmeric and screening of biocontrol 

agents for its management (final report) 

(Kumorgonj) 

Investigation on rhizome/soft rot disease was not observed during 2004-07 and maximum fresh rh1zome 

yield of 346.68 q/ha was observed by application of recommended dose of NPK (120:80 :80} ~ 10 t/ha of FYM 

- seed treatment of Trichoderma viridoe and Pseudomonas florescens @ 4 g/kg and sa11 treatment of T. 
viridoe and P. f/orescens @ 12.5 and 25 kg/haas basal and top dress1ng Similar trend was observed in four 

years mean pooled data with an 1ncrease 1n 34.34% fresh rh1zome yield over control. 
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5. CJ'ree Spices 

5.1 Genetic Resources 

5.1.1 Germplasm collection, characterization, evaluation and conservation of clove, nutmeg and 

cinnamon 

(Dapoli, Pechiparai, Yercaud) 

Clove, nutmeg, cinnamon and cassia are the germplasm of tree sp1ces conserved at various AICRPS 

centres and the details are g1ven in Table 33. 

Clove 

At Dapoli, 2 accessions of clove have been maintained and are being evaluated for growth and yield 

performance. The flowenng and fruiting was observed on both the genotypes. IISR Cal1cut type recorded 

v1gorous growth with maximum plant height of 5.23 m, girth 22.53 em and dry bud y1eld of 212.14 g/plont 

and was found to be promising when compared to the Kollar type. The trial was initiated during 1992 w1th on 

objective to collect, maintain, characterize and catalogue the germplasm of clove at Pechiparoi. 

Morphological characteristics, yield and yield ottnbuting traits are being evaluated to identify promising 

accessions. Among the 14 accessions, SA-13 registered the highest yield of 9.08 kg buds per tree and from 

the pooled mean of three years yield occess1ons SA-l, SA-3, SA-l 2 and SA 13 were identified as promising 

accessions. These accessions can be forwarded to CVT 

Nutmeg 

At Pechiporai, this trial was initiated during 1992 with on objective to collect, maintain, characterize and 

catalogue the germplasm of nutmeg. Morphological, YJeld attributing traits and y1eld were recorded in 22 

accessions and selections, Sel.l, Sel. 4 and Sel. 6 were identified as the promising entries The germplosm of 

nutmeg, consisting of 97 accessions hove been maintained and are being evaluated for growth and yield 

characters at Dopoli. Evaluation of, eight accessions of nutmeg planted during 1996-97 at Dopoli, showed 

variations 1n bearing, nut size and yield. The growth parameters did not differ significantly among the different 
genotypes. The plant he1ght ranged from 4 to 5 m, the girth 22.44-32 56 em and the spread 5.61 - 8.94 m. 
Tree no. 56 of Ace. A-4/22 (250 fruits), tree no. 65 of Ace. 4/12 (145 fruits), tree no. 38 of Ace. bulk (260 fruits) 

and tree no. 26 of Ace. 9/4 (70 fruJts) were found to be promising. Acc.A-9/4 produced large sized fru1ts. 

Cinnamon 

This trial was Initiated during 1 992 w1th an object1ve to collect, maJntoJn, characterize and catalogue the 

germplasm of c1nnamon at Pechporoi. Morphological charactenstics, yield and y1eld attnbuting tro1ts ore 
being evaluated to Identify prom1s1ng accessions Among the accessions, Sel.65 performed well and gave 
the bark y1eld of 469 g of dned bark/tree and leaf y1eld of 6.3 kg/tree (Table 34) A local collection from 
Pechiparoi recorded a leaf yield of 6.2 kg/tree and bark yield of 464.5 g/tree. The growth parameters did not 
vary significantly among different genotypes at Dopoli centre. The plant height ranged from 3.36-3.99 m, 
girth 38.22-47.78 em, spread 2 03-3.62 m and the regenerated shoots from 5.00-7.11 
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Cassia 

At Dapol1, the germplasm of cass1a cons1st1ng of 6 accessions have been maintained and are be1ng 
evaluated for growth and yield performance. The growth parameters did not vary significantly among different 
genotypes at Dapoli centre The plant he1ght ranged from 3.36-3 .99 m, g1rth 19 00-17.25 em, spread 0.61-
1 86m. 

Table 33. Tree spices germplasm collections at AICRPS centres 

Crop/Centre Indigenous/cultivated 

Clove 

Dapoli 2 

Pech1para1 23 

Yercaud 13 

Total 38 

Nutmeg 

Dapoli 97 

Pechiparai 22 

Total 119 

Cinnamon 

Dapoli 11 

Pech!parai 12 

Yercaud 16 

Cassia 

Dapoli 06 

Pech1parai 04 

Total 49 

Table 34. Growth and yield performance of cinnamon at Pechiparai. 

Accession Tree Rejuvenation Stem Leaf Bark 
height(cm) growth girth(cm) yield yield 

(120 days) (kg/plant) (g/plant) 

Sel.5 2.41 0.95 15.3 3.2 208.3 

Sel.44 2.42 1.02 14.8 3.5 325.5 

Sel.53 2.43 0.98 11 .2 3.8 96 4 

Sel.63 2.40 1.03 13.6 4.4 232.7 

Sel.65 3.32 1.25 23.4 6.3 469.0 

Sel.139 2.36 1.18 16.2 3.9 386.3 

Sel.203 2.68 1.02 18.5 4.6 162 4 

Sel.310 2.72 1.06 16.3 3.8 296 8 

Sel.312 2.67 1.19 16.4 4.9 352.3 

Konka 2.70 1 '17 12 9 4.5 205.4 

Bhavani 2.32 1.16 14 2 4.3 242 1 

Pech1parai 2.35 1.10 21.6 6.2 464.5 
local (CV 1 2) 

CV(%) 7.14 7.42 9.64 12.20 10.25 

SED 0.15 0.12 1.56 0.87 22.45 

CD (P=O 05) 0.30 0.20 2.63 1 58 50.93 
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5.2 Coordinated Varietal Trial (CVT) 

5.2.1 CVT-1992 - clove 

(Pechiparai/Yercoud) ' 

N1ne genotypes collected from IISR. Callcut were evaluated at Pechiparal for growth and yield parameters. 

Among the genotypes SA-3 was found to be prom1s1ng 1n terms of yield characters (4.36 kg/tree] [Table 35]. 

Table 35. Performance of CVT clove accessions at Pechiparai 

Accession Yield/tree Yield Per cent 

2005 2006 2007 Pooled mean (kg/ha) increase over 
check 

SA-3 0 073 5.10 7.92 4.36 1207.72 58.49 

SA-4 0.117 4.32 4.08 2.84 786.68 36.25 

SA-5 0.077 4.98 5.60 3.55 983.35 49.03 

SA-6 0.098 1.20 4.64 1.98 548.46 8.57 

SA- 7 0159 3.8 4.58 2.85 789.45 36.50 

SA-8 0.170 3.37 4.27 2.60 720.20 30 41 

SA-9 0.140 3.15 6.15 3.15 872.55 42.57 

SA-10 0.122 4.0 5.70 3.27 905.79 44.72 

SA-11 0.018 1 80 3 74 1.85 512.45 2.14 

SA-12 0.025 3.75 4.32 2.70 747.90 32.93 

SED 0.170 1.25 2.32 

CD(P=0.05] 0.340 2.45 4.95 

5.2.2 CVT 2001- nutmeg 

(Dapoli, Pech/paroJ1 

The trial on nutmeg was planted during the year 2003-04 at Dapoli centre. There was no significant 
difference in height, number of branches and spread among the genotypes. The plant height ranged from 
0.68 to 1.52 m, girth from 4.83 to 7.83 em., and the spread from 0.30to0.93 m. Six accessions collected from 
IISR, Callcut were evaluated along with a local check at Pechiparai center. Among the accessions A9!1 50 
recorded highest plant height [91 . 71 em]. 

5.2.3. CVT 2001 -cassia 
(PechiparaJ1 

Among the four selections, D3 was found to be promising w1th a dry leaf yield of 349.8 g/tree at Pechparai 
centre. 

5.3 Propagation/Multiplication Trial 

5.3 .1 Soft wood grafting in clove 
(Dapoli) 

The propagation tnal on softwood graft1ng of clove on different spec1es of jamun rootstock did not show 
any success. This m1ght be due to 1ncompat1bilrty of rootstock. 

5.4 Disease Management Trial 

5.4.1 Survey for disease incidence in tree spices (final report) 
{Dapo/i, Pechlparai) 



Nutmeg 

The shot hole disease (Colletotrichum gloeosporioides) was observed 1n all the orchards visited. Incidence 
of shot hole was trace to low [up to 1 0%) The incidence of fruit rot (Botriodiplodia theobromae) recorded in 

few orchards was at low level. Dieback or sudden wilt of branches was observed in all theorchards visited. The 
incidence of the disease was at low level except in Ratnagiri district. 

Cinnamon 

In all the seven orchards visited low incidence [ < 1 0%) of leaf blight leaf spot and pink disease were 

recorded during 2001-2002 to 2006-07. Low incidence ( < 1 0%) of leaf blight leaf spot was recorded in Raigad, 

Ratnagiri and Sindhudurg districts. Low incidence of pink disease was recorded in Raigad, Ratnagiri whereas 

in Sindhudurg no incidence of pink disease was observed during 2001-2002 to 2006-07. 

Clove 

In all five orchards visited, leaf rot leaf spot and dieback of branches were found to be the most common 

diseases. Among these diseases, leaf rot disease was moderate in Raigad, Ratnagiri and Sindhudurg districts 

whereas leaf spot and dieback were at low level. Incidence of leaf rot was moderate (11 to 30 %) throughout 

the penod of survey. 

At Pechiparai, the disease incidence was found to be high during October toNovember. The key factors 

influencing the spread of the disease were found to the well-distributed rainfall with RH 89-92% and a 

temperature of 22.53cc- 30.50°C. Among the different plant products evaluated, Lawson/a leaf extract 

(5.0%) was effective and recorded 60% reduction of leafspot. The effective bioagents P. f/uorescens (Pf
1
PPBJ 

and Pf 1) were tested for their efficacy under in vitro conditions. Among them P. fluorescens (Pf PPsl was effective 

and recorded a inhibition zone of 27.00 mm. The combination of Pf1pos; with Lawson/asp. extract recorded 

lowest disease incidence of 13.38 per cent and a cost benefit ratio of 1:2.97 (Table 36). 

Table 36. Biocontrol efficacy of antagonists and plant extracts in controlling leaf spot disease of clove 

2005 2006 Yield/ Cost 

Treatment Disease Reduction Disease Reduction Plant benefit 

incidence over control incidence over control (kg) ratio 

(%) (%) (%) (%) 

Pseudomonas 12.80bc 51.31 14.57bc 45.31 2.20 1: 2.42 

fluorescens [Pfop6) 

P. f/uorescens 11.75b 55.31 13.38cb 49.77 2.70 1: 2.97 
-

[PfP?al +Lawson/a so. 
P. f/uorescens 12.29bc 53.25 14.18cbc 46.77 2.30 1: 2.53 

[Pfopsl + Ocimum 
sanctum 

P. f/uorescens [Pf,) 15.678 40.40 17.35d 34.87 2.10 1:2.32 

P. f/uorescens [Pf
1

) 13.92cd 47 .05 15.43bcd 42.08 2.14 1: 2.35 

-'- Lawson/a sp. 

P. f/uorescens [Pf
1

) 14.20d 45.99 15.98cd 40.02 2.14 1:2.35 

-'- Ocimum 

sanctum 

Mancozeb [0.2%) 9.86° 62.50 12.26° 53.98 2.00 1:2.10 

Control 26.29' 26.648 1.80 1. 1.99 

CD [P=0.05) 0.98 1.82 



6. Coriander 

6.1 Genetic Resources 

6.1.1 Germplasm collection, description, characterization, evaluation, conservation and screening 

against diseases 

(Coimbatore, Dholi, Guntur; Hisar; Jagudan, Jobner, Kumargonj) 

At Co1mbatore centre, 274 accessions of coriander germplasm were screened for productivity and 

1nc1dence to powdery mildew. Powdery mildew was not1ced 1n all the access1ons. The POl ranged from 16 to 

64 and s1x access1ons (CS-63, CS-75, CS-142, CS-205, CS-211 and CS-233) recorded a m1n1mum intensity of 

16 POl with a yield of 950 kg/ha. Sixteen accessions (CS-52, CS-58, CS-71, CS-73, CS-1 07, CS-115, CS-174, CS-

184, CS- 199, CS-224, CS-225, CS-231, CS-23 7, CS-253, CS-256 and CS-266) recorded a disease Intensity of 

18 POl w1th a y1eld of 850 kg/ha. Accessions CS-45, CS-52 and CS-58 registered a y1eld of 2.3 kg, 2.2 kg and 

2.1 kg/20m2 respectively and a disease intensity of 18 POl for powdery mildew. 

Among one hundred germplasm evaluated at Ohol1 centre, twelve accessions namely, R0-151, OH-115, 

JC0-125, JC0-1 02, JC0-360, JCR-340, ICS-2, R0-366, R0-380, RD-385, JC0-130 and UD-73 gave the 

max1mlfm y1eld as compared to check vanety, Rajendra Swat1 and Pant Harit1ma. Among the promising 

accession RD-154 produced max1mum y1eld 1.10 kg/4.8 m 2 ) followed by DH-115 and JC0-125 (1.05 kg/4.8 

m2). 

One hundred and twenty s1x entries were evaluated at Guntur centre. Among the entnes evaluated, LCC-

201 recorded highest y1eld (s1ngle plant yleld-3.26 g) followed by LCC-21 0 (3.16 g), LCC-149 (3.07 g) and 

LCC-138 (3.03 g) which was Significantly superior to checks Sindhu (1.97 g), Sadhana (2.1 g), Swathi (1.54 g), 

Sudha (1.62 g) and Local (1.64 g). Sixty-three germplasm l1nes were collected dunng the period. 

Among the 148 accessions of conander evaluated at H1sar centre, using Hisar Anand, Narnaul Selection 

and Pant Haritlma as checks the mean seed ranged from 180 g (OH-350) to 560 g (DH-224). Forty-two lines 

gave higher seed y1eld than the highest yielding check, Hisar Anand. The most promising lines for seed yield 

were DH-221, DH-222, OH-224, DH-228, DH-229, DH-236, DH-239, DH-278, DH-284, DH-285, DH-335 and DH-

346. 

Dunng the year 96 entries were ra1sed and evaluated with GCori-1 and GCon-2 as checks for different 

y1eld attnbutes at Jagudan centre. Among them seven entnes namely, JCr-372, EC-363574, 363971, Lam-45, 

Egyptian, Lam-23 and Lam-73 were dwarf types (<68 em plant height) and six entnes viz. JCr-392, 342, 256, 

EC-363980. JCr-372 and JCr-308 had good branches (>6 branches per plant). Twelve entries (JCr-392, EC-

350691, Lam-4, UD-290, Russian, EC-363974, JCr-393, EC-363980, Lam-5. EC-350690, JCr-375 and JCr-342) 

had >than 21 umbels per plant and seven entries (JCr-333, 377, UD-51, JCr-379, 340, 344 and JCr-342) 

recorded equal or more than 7 umbellate per umbel. N1ne entnes namely, JCr-360, lam-8 7, EC-363980, JCr-

381, Lam-6, JCr-387, 402, Australian and EC-363972 were 1dent1f1ed as early matunng types (d" 110 days) 

Entries Lam-4, JCr-392, 401, Dhana-98, EC-3433 70, JCr-350, 690, Russian were 1dentif1ed as high yielders w1th 
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more than 2330 kg/ha grain y1eld . Dunng the year 41 (39 -:- 2) entries were screened for the resistance aga1nst 

powdery mildew d1sease (PM)under natural cond1t1on at Jagudan. The 1nc1dence of PM ranged from 15 to 

50% None of the entries were found resistant against the disease. The minimum incidence was noticed in 

JCr-403 [15%) followed by GCr-1 (20%). 

Out of 213 accessions, 25 accessions yielded better than best check vanety, RCr-41 at Jobner. Some of 

the promising access1ons Identified on the bas1s of yield per plant were UD-3 7 4-2, Merigold-6, DH-38-1, UD-21-

1, UD-82, Dipchar, UD-21-111. UD-73, UD-41 7, UD-406, Peempoda, UD-744, Jhola-2-2, UD-91 and UD-340 Twenty 

three entnes which were short listed for powdery mildew from previous year's at Jobner were screened against 

powdery mildew disease under natural condition. The disease incidence ranged from 30 to 60%. None of the 

entnes was found res1stant to the disease. The minimum Incidence was noticed in JCr-328, JCr-360, UD-290, 

DH-227, DH-231 and NDCor-29 (30%) and followed by DH-228 and DH-239 (35%). 

Maximum yield of 1 7.5 q/ha was obtained with NDCor- 2 over check of K.sel (16. 2 q /ha) and Hisar Anand 

(11 .2 q/ha) at Kumargan]. The germplasm of conander conserved at various AICRPS centres are presented in 

Table 37. 

Table 3 7. Coriander germ plasm collection at AICRPS centres 

Centre 

Cultivated 

Co1mbatore 274 

Dholi 97 

Guntur 248 

Hisar 251 

Jagudan 86 

Jobner 753 

Kumarganj 75 

Total 1784 

6.2 Coordinated Varietal Trial 

6.2. 1 CVT 2001 Series V (final report) 

(Coimbatore,) 

Indigenous 

Wild and 

related sp. 

3 

22 (Exotic) 

102 

127 

Total 

274 

100 

248 

251 

108 

855 

75 

1911 

Nineteen accessions collected from v~mous coordinating centres "along with the local check C0-3 and 

CO (CR)-4 were evaluated fo,r the growth and yield characters during 2007-08 at Co1mbatore centre. These 

access1ons were obta1ned from H1sar (UD-206, UD-242, H1ssar Anand), Kumarganj (K.sel, ND Cor-2, ND Cor-30), 

Jagudan (J.Con-340, J.Con-3 75) and Jobner (LCC, UD and RG senes). The highest grain yield of 650 kg/ha was 

recorded by ND Cor-3, UD-728 and UD-797. Th1s was on par w1th the yield of the local check CO (CR)-4. The 

pooled mean of the three years 2005-06 to 2007-08 revealed that the cultivar LCC-1 70 and UD-206 recorded 

the highest y1eld of 928.33 kg/ha and 923 .33 kg/ha respectively (Table 38). 
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Table 38. Pooled data on growth and yield performance of CVT coriander 

Cultivar/variety 
Yield /ha(kg) 

2005-06 2006-07 2007-08 

K. sel 535 450 600 

NDCor-2 435 600 550 

NDCor- 30 715 450 650 

J.Cor-340 665 450 600 

J.Cor-375 915 600 600 

DH-206 800 1420 550 

DH-242 515 300 450 

Hisar Anand 515 360 600 

LCC-212 465 600 500 

LCC-170 1135 1050 600 

UD-728 535 700 650 

UD-796 565 600 400 

UD-797 600 450 650 

RG-20 400 450 600 

RG-435 500 600 450 

RG-684 535 300 550 

RG-41 500 600 550 

RG-436 685 300 550 

SED 

CD (P=0.05) 

6.2.2 CVT 2004- Production of leafy type coriander during off-season (final report) 

[Coimbotore, Guntur, Hisar) 

Mean 

528.33 

528.33 

605.00 

571 .66 

705.00 

923.33 

421.66 

491.66 

521.66 

928.33 

628.33 

521.66 

566.66 

483.33 

516.66 

461 .66 

550.00 

511 66 

28.07 

56.94 

At Coimbatore, seven leafy type coriander received from various coordinating centres viz ., Htsar (DH-

202, DH-228), Guntur (LCC-232, LCC-234) and NRCSS, Ajmer (ACr-250, ACr-256) along wtth the two varieties of 

\ami\ Nadu Agricu\'\ura\ UniVersity (C0-2 and C0-4\ were evaluated with the national check Pant Haritma to 

find its suitability for Tamtl Nadu condition. The results of the evaluation conducted during 2005-06 revealed 

that among the ten types three genotypes viz., DH-228, C0-2 and LCC-234 regtstered the maximum leaf 

yield of 3.40,3.32 and 3.30 t/ha respectively. The evaluation of the genotypes during 2006-07 revealed that 

the yield vaned from 1 .96 t/ha to 3.40 t/ha. The highest leaf yteld of 3.4 t/ha was obtarned 1n DH-202. The leaf 

yteld/ha varied from 2.60 to 3. 35 t/ha during 2007-08. The hrghest leaf yreld was recorded by the acc·ession 

DH-202 [3.35t/ha). The pooled analysis of the nrne genotypes along with the check revealed that the leaf yield 

vaned from 2.44 t/ha to 3.18 t/ha. The highest leaf yteld of 3.18 t/ha was regtstered by the culttvar DH-202 

followed by the check Pant Hantma (3 15 t/ha) and LCC- 234 (3.1 0 t/ha) (Table 39) . 
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Dunng 2007-08, fourteen entnes were evaluated for their performance for leaf y1eld at Guntur centre. 

Highest greens y1eld was recorded 1n LCC-244 (18.9 t/ha) followed by LCC-233 (18 5 t/ha) and LCC-234 (18 0 

t/ha), which were significantly supenor to check Local (9.07 t/ha) 

At Hisar, s1gn1ficant differences among entnes were recorded for days taken to flowenng as well as total 

leaf yield. The vanety DH-228 was late in flowenng and gave maximum mean leaf yield (3889 kg/ha), wh1ch 

was 72.23% higher over check variety Pant Hant1ma followed by DH-202 (2775 kg/ha) The entnes C0-2, C0-

4, LCC-232 and LCC-234 were the earliest and took about 22 to 25 days to flowenng/boltJng, therefore, did 

not produce green leaf y1eld (Table 40). 

Table 39. Yield performance of leafy type coriander during off-season at Coimbatore (Pooled analysis 2005 

- 2008) 

Cultivar/vanety Yield/he (kg) 

2005-06 2006-07 2007-08 

DH-202 2.80 3.40 3.35 

DH-228 3.40 2.60 2.60 

Acr-250 2.50. 2 90 2.80 

Acr-256 2.40 1.96 2.95 

LCC- 234 3.30 2.90 3.10 

LCC- 232 2.40 3.04 3.15 

Pant Hantma 2.70 3.70 3.05 

C0-2 3.20 2.50 3.10 

C0-4 2.90 2.72 3.25 

SED 0.15 0.18 0.19 

CD (P=0.05) 0.03 0.40 0.40 

Table 40. Performance of leafy type coriander during off-season at Hisar. 

Entry 

ACr-250 

ACr-256 

DH-202 

DH-228 

JC0-377 

JC0-384 

Pant Harrhma 

C D(P=O.O 5) 

Average 
days to 
bolting 

/flowering 

30 

32 

46 

49 

34 

30 

36 

2005 

915 

1650 

2775 

3450 

1650 

1350 

2100 

185 

Leaf yield (kg/ha) 

2006 2007 

1002 1080 

1337 1250 

2505 3044 

4008 4210 

1837 1760 

1503 1408 

2254 2420 

150 192 

Mean 

3.18 

2.87 

2.73 

2.44 

310 

2.86 

3.15 

2.93 

2.96 

0.18 

0.38 

Increase 
/decrease 

Mean over check (%) 

999 -55 76 

1412 -37.47 

2775 22.90 

3889 72.23 

1749 -22 54 

1420 -37.11 

2258 
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6 2.3 CVT 2005 

(Dholl, Guntw; H1sar; Jagudan, Jobner; Kumarganj, Ra1garh) 

Among the entnes evaluated at Dholi, none of entnes and natrona! check was found srgnrfrcantly supenor 

over local check regardrng number of branches per plant. number of umbels per plant. number of umbellets 

per umbel and yreld per plot or yreld per hectare However. COR-15. COR-2, COR-14 and COR-43 produced 

srgnrfrcantly more grarn per umbel (42.33, 41.07, 37 47 and 37.27 respectively) as compared to local check 

Ra1endra Swatr whrle entrres. COR-4. COR-1 0, COR-11. COR-12, COR-13. COR-14 and COR-15 were found 

s1gnrf1cantly early matunng as compared to local check. 

At Guntur. COR-12 (667 kg/ha). COR-1 0 (659 kg/ha). and COR-11 (643 kg/ha) recorded hrgh yreld. whrch 

are srgnrfrcantly superror to checks Sudha (554 kg/ha) Sadhana (413 kg/ha) and local carrander (285 kg/ha) 

Srgnrfrcant drfference was obtarned for all the parameters studred at Hrsar centre. Plant herght ranged 

from 75 8 to 115 0. number of branches 7.0 to 1 0.9, umbels per plant 40 0 to 60 6 and seeds per umbel 23.3 

to 43.5. Maxrmum seed yreld (1913 kg/ha) was recorded rn COR-5 followed by COR-4 (1825 kg/ha) and COR-

2 (1670 kg/ha) (Table 41) 

Table 41 Performance of CVT coriander at Hisar 

Entry Plant Branches/ Umbels/ Umbellets/ Seeds/ Seeds/ Seed 

height (em) plant plant umbel umbellet umbel yield 

(kg/ha) 

COR-1 91 3 9.8 48.7 60 5.3 30.5 1554 

COR-2 87.6 8.7 58 8 5.9 54 35 5 1670 

COR-3 115.0 8.7 44.0 60 6.8 37.3 1457 

COR-4 113.1 10.9 60.0 6.3 7.5 43.5 1825 

COR-5 126 5 9.3 60.6 6.2 6.1 36 4 1913 

COR-6 81.3 95 47.3 5.7 5.5 31.3 1507 

COR-7 110.4 8.9 45.3 5.8 6.1 35.4 1563 

COR-8 92 0 74 44.8 5.2 4.9 25.2 1458 

COR-9 78 3 7 7 41 1 49 51 24 7 1298 

COR-10 75.8 7.4 43.4 50 50 23.3 1057 

COR-11 75.8 70 40 0 5.0 49 24 1 1034 

COR-12 80.7 95 52 1 57 5.5 29.9 1590 

COR-17 120 6 10 4 58.7 64 5.5 37 2 1650 

CD= \P=O 05) 03.4 0.4 3.3 0.4 06 3.7 112 

Though the yteld differences among the entnes were stgn1f1cant at Jagudan centre. none of the entnes 

were supenor over check COR-11 gave the highest yteld (1408 kg/ha), whtch was 16 99% higher over 

check GCorr-2 and was on par wrth the check. 

At Jobner. stgn1f1cant differences were observed for all the characters tncludrng seed yield The seed 

yreld ranged from 208 33 to 1078 70 kg/ha Of the twenty one entrres evaluated. COR-1 recorded max1mum 

seed yreld of 1078.70 kg/ha followed by COR-9 (1 023 70 kg/ha). RD-154 (907 41 kg/ha). COR-15 ana COR-8 

(875 00 kg/ha) ond COR-2 (847 22 kg/ha). whtle lowest seed y1eld of 208.33 kg/ha was recorded 1n COR-11 
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Max1mum seed y1eld 1n conander was observed 1n COR-9 ( 19,90 a/ha) followed by 19 3 7 q/ha seed y1eld 

1n Cor- 8 at KumarganJ . 

At Ra1garh, COR-3 (8. 78 q/ha), COR-5 and COR-2 (8.54 q/ha) were ident1f1ed as high yielders. 

6.3 Coordinated Varietal Trial 

6.3.1 Initial evaluation trial 

(Guntur, Hisar, Jagudan, Jobner, Kumarganj) 

Among the twelve entnes tested LCC-240 recorded highest y1eld of 691 kg/ha followed by LCC-237 w1th 

681 kg/ha at Guntur. LCC-240 recorded 25.2% 1ncrease in yield over check where as LCC-237 recorded 

23.3% 1ncrease in yield over check 1nd1cat1ng the supenonty of these l1nes. The three years pooled analysis 

indicated that LCC-237 (791 kg/ha) and LCC-236 (773 kg/ha) recorded significantly higher y1eld than the 

check Sadhana (61 7 kg/ha). Both the entnes had higher oil content (LCC-23 7 (0.39%) and LCC-236 (0.35%) 

than the check Sadhana (Table 42). These entnes may be promoted to coordinated varietal trials for 

mult1locat1on test1ng. 

Table 42. Yield and quality performance of lET (pooled data) coriander at Guntur 

Entry No. of Days to Test Oil Oil yield Yield Increase 

umbellets maturity weight (%) (1/ha) /ha (kg) /decrease over 

I umbel (g) check(%) 

LCC-134 5.1 85.0 15.53 0.32 2 41 666 7,9 

LCC-214 5.2 85.8 15.79 0.42 3 25 678 99 

LCC-220 5.0 91.0 14.69 0 .40 2.63 607 -1.6 

LCC-228 5.5 87.1 16.32 0.43 2.85 697 13.0 

LCC-229 5.2 89.7 15.79 0.32 2.04 588 -4.7 

LCC-234 4.8 89.2 14.29 0.37 1.85 525 -14.8 

LCC-236 5.2 88.7 16.86 0.35 2.65 773 25.4 

LCC-237 5.3 86.9 15.51 0.39 3 11 791 28.3 

LCC-240 5.3 87.2 15.89 0.38 2 58 695 12.7 

LCC-243 5.1 91.2 13.96 0.35 1.74 500 -19.0 

Saa"1ana ~C) 5.0 88.1 13.43 0.33 2.06 617 

Swath1 (C) 4.7 85.0 15.62 0.25 1.53 586 -5 .1 

CD (P=0.05) NS 1.9 1.73 136 

CV(%) 8.7 1.3 6.68 12 

At H1sar, DH-220 and DH-233 gave significantly better y1eld over check w1th 27 .67 and 32.05% Increase 

1n y1eld, respectively Hence, both these lines would be included 1n coordinated varietal trial for further evaluat1on. 

Yield for the entnes tested at Jagudan were non significant. However, an entry JCr-383 gave 1 430 kg/ha 

yield, which was 10 57 per cent higher over check. The pooled data for three years showed nonsignificant 

difference for y1eld. However, an entry JCr-383 gave h1gh y1eld (1439 kg/ha), which was 12.95% h1gher over 

check. 
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At Jobner, ten entnes were evaluated and the analys1s of vanance revealed S1gn1f1cant differences among 

the enmes for all the tra1rs Including seed y1eld The seed y1eld ranged from 333 33 to 930 56 kg/ha Of the ten 

entnes evaluated. UD-475 recorded max1mum seed y1eld of 930 56 kg/ha followed by UD-20-130-278 [784 72 

kg/ha), RCr-435 check (625 kg/ha). RCr-436 check (604 17 kg/ha). UD-600 [506 27 kg/ha) and Mengold-6 

(493 06 kg/ha). whtle lowest y1eld of 333 33 kg/ha was recorded tn local check Mean performance of the 

entnes evaluated 1n lET over 2004-05 to 2006-07 revealed supenor performance of UD-475 y1eld1ng 1249 23 

kg/ha followed by UD-20-130-278 (1158 95 kg/ha). RCr 435 check (96 7 59 kg/ha). Mengold-6 (853 40 kg/ha) 

and RCr-436 check (846 07 kg/ha). wh1le lowest mean y1eld of 618 05 kg/ha was recorded 1n local check 

(Table 43) 

H1ghest seed y1eld of 1 7 7 a/ha was observed 1n NDCor-2 out of ten entnes tested at Kumarganj. followed 

by seed y1eld of 17 1-17 2 q/ha produced by NDCor-30 and NDCor-49 durtng the year 2007-08 

Table 43 Y1eld performance of lET conander entnes at Jobner 

Entry Seed y1eld (kg/ha) Increase/ 

2004-05 2005-06 2006-07 Mean decrease over 

check(%) 

UD-475 1576 39 1240 74 930 56 1249 23 2911 

UD-20-130-278 1645 83 1046 30 784 72 1158 95 19 78 

RCr-435 Check 1444 44 833 33 625 00 967 59 Best check 

Mengold-6 1409 72 657 41 493 06 853 40 -11 80 

RCr-436 Check 1128 47 805 56 604 17 846 07 -12 56 

UD-630 1434 03 611 11 458 33 834 49 -13 76 

UD-600 1239 58 675 00 506 25 806 94 -16 60 

UD-627 1256 94 490 74 368 06 705 25 -27 11 

UD-707 1017 36 527 78 395 83 646 99 -33 13 

Local Check 107639 444 44 333 33 618 05 -36 12 

CD [P=O 05) 178 70 174 11 130 58 

CV(%) 7 88 13 85 13 85 

64 Quality evaluation tnal 

6 4 1 Quality evaluation 1n conander 

(Jobner) 

Twenty one entnes of conander under CVT were tested for volatile 011 content dunng Rab1 2006-07 The 

volatile 011 content 1n the entnes of CVT ranged from 0 20% to 0 43% The max1mum volatile 011 of 0 43% was 

observed 1n COR-3 and COR-2 followed by 0 40% 1n RCr-435 check, RCr-436 check. RD-154. RD-366, COR-

1 7. COR- 1 2, CO-l, COR-4, COR-5. COR-6, COR-8 and COR-9 while m1n1mum of 0 20% 1n COR- 16 The entry 

COR-1 ranked f1rst 1n terms of volatile 011 yteld (4 31 1/ha) followed by COR 9 (4 09 1/ha). COR-2 (3 67 1/ha), RD-

154 (3 63 1/ha) and COR-8 (3 50 1/ha) Wh1le lowest volatile 011 y1eld of 0 69 1/ha was recorded 1n COR-11 Ten 

entnes of conander under lET were tested for volatile 011 content dur1ng Rab1 2006-07 

The volatile 01l..content 1n the entnes of lET ranged from 0 20 to 0 40% The max1mum volatile 011 of 0 40% 
\ 

was observed 1n UD-475, Mengald-6 and UD,20-130-278 followed by 0 37% 1n RCr-435 check and m1n1mum 
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of 0 20% in UD-627 and UD-630. H1ghest volatile oil y1eld was recorded 1n UD-475 (3. 721/ha) followed by UD-

20-130-278 (3 .14 1/ha) and RCr-435 check (2 31 1/ha) and minimum was recorded 1n UD-627 (0. 7 4 1/ha). On 

the basis of three years data (2004-05, 2005-06 and 2006-07) (Table 44), the highest mean volatile 011 content 

of 0.43% was recorded in UD-475 and Merigold-6 followed by 0.42% in UD-20-130-278 and 0.39% in RCr-435 

check, whereas m1n1mum 0.31% was recorded in UD-630. The maximum mean volatile oil yield in terms of 

11tre per ha was observed 1n UD-475 [5.3 7 1/ha) followed by UD-20-130-278 [4.87 1/ha) and RCr-135 check [3 77 

1/ha) and minimum in local (2.04 1/ha). 

Table 44. Volatile oil content of lET coriander (2004-05 to 2006-07) 

Entry Mean seed Volatile oil (%) 

UD-475 

UD-600 

UD-627 

UD-630 

UD-707 

Merigold-6 

UD-20-130-278 

RCr-435 Check 

RCr-436 Check 

Local Check 

CD (?=0.05; 

CV(%) 

yield 

(kg/ha) 

1249.23 

806.94 

705.25 

834.49 

646.99 

853.40 

1158.95 

967.59 

846.07 

618.05 

2004-05 

0.43 

0.33 

0.35 

0.33 

0.40 

0.47 

0.43 

0 37 

0.30 

0.25 

0.08 

13.23 

6.5 Nutrient Management Trial 

2005-06 

0.47 

0.40 

0.40 

0.40 

0.33 

0.43 

0.43 

0.43 

0.40 

0.37 

0.08 

1.15 

6.5.1 Effect of biofertilizer, Azospirilfum on coriander 

(Dho/i) 

2006-07 

0.40 

0.30 

0.20 

0.20 

0.22 

0.40 

0.40 

0.37 

0.33 

0.37 

0.04 

7.59 

Mean volatile 

Mean oil yield (1/ha) 

0.43 5.37 

0.34 2 74 

0.32 2.26 

0.31 2.59 

0.32 2.07 

0.43 3.67 

0.42 4.87 

0.39 3.77 

0.34 2.88 

0.33 2.04 

No significant effect was found regarding height of the plant number of branches per plant and number 

of umbellets per umbel at Dholi centre. Application of inorganic nitrogen 1 00% -t- Azospirillum ,_ 5 t/ha FYM 

(T,), inorganic nitrogen 75% + Azospirillum-'- 5 t/ha FYM (T2) and inorganic nitrogen 50%-:- Azospirillum-+- 5 t/ 

ha FYM (T
3

) gave significantly more number of umbels per plant (70.13, 68.33 & 66.80 respectively) as compared 

to control (49.93). Application of Inorganic n1trogen 100% -:- Azospirillum + 5 t /ha FYM (T1) inorganic nitrogen 

75% - Azospirillum + 5t/ha FYM (T2), inorganic nitrogen 50% -'- Azospiril/um + 5t/ha FYM (T3),
1 

FYM-1 0 t/ha + 
Azospiril/um and FYM-1 Ot/ha alone (T7) produced significantly more yield (2.05, 1 92, 1.88, 1 83 & 1.81 t/ha 

respectively) as compared to control (1.35 t/ha) while Inorganic n1trogen 100% -:- Azospirillum + 5t/ha FYM 

(T,), inorganic nitrogen 75% + Azospirillum-:- 5 t/ha FYM (T2), inorganic nitrogen 50% + Azospirillum + 5 t/ha 

FYM (T
3

) and 100% inorganic nitrogen (T8) gave significantly more number of grain per umbel (45.00, 41 .33, 

39.53 & 3 7. 93 respectively) as compared to control (29. 4 7). Among the treatment inorganic nitrogen 1 00% + 
, Azospirillum -:- 5t/ha FYM produced maximum number of umbels per plant (70.13), number of grains per 

umbel (45.00) and yield per plot (0.98 kg/4.8 m 2) or yield (2.05 t/ha) followed by inorganic n1trogen 75% -:­

Azospirillum-+- 5t/ha FYM. 
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6 5 2 Effect of b1oregu\a\ors on conander 

(Jobner) 

At Jobner the expenment cons1St1ng of thirteen treatment comb1nat1ons compns1ng 4 b1o-regu\ators v1z , 

tnacontanol 0 5 ml/1. tnacontano\ 1 0 ml/1, NAA 50 ppm and water spray, and 3 levels of spray VIZ , one (40 

DAS) twa (40 and 60 DAS) and three (40, 60 and 80 DAS) along w1th one absolute control On the basis of 

three years data application of NAA 50 ppm resulted 1n Significantly higher seed y1eld of conander and net 

returns but 1t was at par w1th tr,acontanol l 0 ml/1 (Table 45) Tnacontanol l 0 ml/1 was also s1gn1flcantly supenor 

over tnacontanol 0 5 ml/1 and water spray Data further 1nd1cated that w1th the Increase 1n number of sprays, 

the seed y1eld and net returns also showed 1ncreas1ng trend but the s1gn1flcant response was observed only up 

to 2 sprays 1 e at 40 and 60 DAS Two foliar sprays of 50 ppm NAA or 1 0 ml/1 tnacontanol at 40 and 60 DAS 

could be recommended for obtan1ng higher seed y1eld as well as net returns from conander crop 

Table 45 Effect of b1oregulators on seed y1eld of conander at Jobner 

Treatment Seed y1eld (kg/ha) Net BC 

Returns ratio 

2004-05 2005-06 2006-07 Mean (Rs/ha) 

B1oregulators 

Tnacontanol @ 0 5 ml/1 1475 1379 1007 1287 17205 l 15 

Tnacontanol @ 1 0 ml/1 1694 1562 1074 1443 20955 l 39 

NAA@ 50 ppm 1728 1585 1104 1472 21804 l 45 

Water spray 1409 1246 901 1185 14805 l 00 

CD(P = 005) 79 77 117 51 857 0 07 

Sprays 

One (40 DAS) 1460 1358 920 1246 16412 l ll 

Two (40 & 60 DAS) 1603 1470 1063 1379 19498 l 30 

Three (40, 60 & 80 DAS) 1668 1501 1081 1417 20210 1 33 

CD (P = 0 05) 68 67 102 44 742 0 06 

Control v/s Rest 

Control 1264 1160 815 1080 12500 0 86 

Rest 1577 1443 1021 1347 18698 1 25 

CD (P = 0 05) 101 94 144 63 1050 0 09 

Co,..,.,'T'o~ cos· o' Cu • va•1o~ Rs 14500/'10 Cos; o' cma~ae· seea Rs 25/<g Cos· o' i'laco'1·a~o, Rs 300/1 r•e, Cost o' NM 

Rs 350/l 00 g, Cos· o' ore so ay Rs 160/ra 

653 Role of rh1zobactena 1n growth promot1on of conander 

(Cotmbatore. Guntur. Htsar. Jagudan) 

At Co1mbatore, an expenment With two types of rh1zobactena (FK- 14 & FL- 18) and different methods of 

the1r application was tested on conander to evaluate the effect on growth promotion of conander Among 

the e1ght treatments, treatment T3 (rh1zobactena FL-18 as seed"treatment) recorded max1mum y1eld J500 kg/ 

ha) followed by treatment T
2 
(rh1zobactena FK-14 (seed treatment , soil appl1cat1on)) that recorded a yield of 

450 kg/ha 
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Among the treatments evaluated at Guntur, T 6 (seed treatment - so11 appl1cat1on w1th FK-14 - FL 1 8) 

recorded maxlfT'Um y1eld (b83 kg!ha) followed by T 2 (seed treatment- so11 appliCOilon w1th FK-14) (570 kg/ 

ha) wh1ch was on par and Significantly supenor to control (402 kg/ha) 

At H1sar, among the treatments, max1mum seed y1eld [1779 kg/ha) was recorded w1th the appl1cat1on of 

rhlzobactena FL 18 [seed treatment - soil appl1cat1on) followed by Tnchoderma MTCC 51 79 (1611 kg/ha) 

(Table 46) 

At Jagudan, tre effect of rh1zobactena was found to be non s1gnlf1cant on ancdlary characters y1eld as 

well as auality of conander However, seed 1noculat1on of FL- 18 was found benefiCial for 1mprov1ng y1eld 

Table 46 Effect of rh1zobactena on growth and seed y1eld of conander at H1sar 

Treatment Plant Branches Umbels Umbellets Seeds/ Seed 

he1ght /plant /plant /umbel umbel y1eld 

(em) (kg/ha) 

Rh1zobactena FK- 14 65 0 65 35 5 45 28 4 1395 

[seed treatment) 

Rh1zobactena FK 14 65 9 64 35 7 50 32 3 1564 

[seed treatment -

SOli appliCation) 

Rh1zobactena FL-18 68 2 65 39 6 52 29 1 1427 

[seed treatment) 

Rh1zobactena FL-18 69 5 68 45 9 57 35 0 1779 

(seed treatment-

SOli appliCation) 

Rh1zobactena FK- 14 + 69 8 69 36 4 54 31 1 1511 

FL-18 (seed treatment) 

Rh1zobactena FK-14 -r- 72 2 68 40 3 5 1 31 9 1604 

FL-18 (seed -

so11 treatment) 

Tnchoderma MTCC 51 79 70 1 66 39 3 50 34 1 1611 

[Recommended dose) 

Control 61 5 60 39 4 50 29 3 1493 

CD (P=O 05) 45 05 28 05 35 186 

654 Identification of drought and alkahmty tolerance source 1n conander 

(Cotmbatore, Guntur; Kumargan}) 

A study on identification of drought tolerance source 1n conander was conducted dunng 2007 08 at 

Co1mbatore Among the fifty h1gh y1elding genotypes evaluated for drought tolerance, the genotype CS- 12 7 

recorded the highest y1eld of 305 90 g and 270 7 g of gra1n y1eld /plot [5m2) when they were subjected to 

drought dunng the vegetative phase and flowenng stage respectively The same genotypes recorded a 

highest gra1n y1eld of 454 70 g/plot under control 
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Among the entries evaluated for drought tolerance at Guntur, LCC-200 (529 kg/ho) followed by LCC-187 

(51 5 kg/ha) recorded s1gnif1cantly higher y1elds over best check Sodhona ( 414 kg/ha). The data on physiological 

parameters Indicated that LCC-187 (75 5), LCC -184 (74.9) recorded high RWC %, where as LCC- 219 and 

LCC-229 has h1gh SLW (3 .85) LCC-134 (53 5) and LCC-143 (50 .3) recorded high CSI. LCC-200 (383) and LCC 

187 (344) registered h1gh SLA 

At Jobner, twenty entnes of coriander were evaluated under normal and lim1ted moisture cond1t1on dunng 

Rabi 2006-0 7. Stress susceptible index (SSI) for seed yield of conander genotypes revealed that thirteen genotype 

viz., local, RCr-480, H1sar Anand, ICS-1, UD-728, K-Select1on, NDCor-2, RD-154, RCr-20, JCor -3 75, RCr-684, 

DH-206 and LCC-1 7 had SSI value < l and may be termed as tolerant genotypes, while rest of the genotypes 

had SSI value > 1 and termed as susceptible genotype. Thus, on the basis of mean performance of SSI values 

genotype viz., UD-728, RCr-480 and RCr-435 were tolerant to lim1ted moisture condition. On the basis of 

values of stress tolerance (TOL) and stress tolerance 1ndex (STI), genotype RCr-480 and Hisar Anand were 

ranked as genotype which were tolerant to limited moisture condition. 

6.6 Disease Management Trial 

6.6.1 Management of powdery mildew and stem gall in coriander 

(Coimbatore, Dholi. Jagudan, Jobner. Kumarganj, Raigarh) 

A field experiment was conducted during 2007-08 at Coimbatore, to test the efficacy of bacterial 

biocontrol agents and Trichoderma along with chemical check as talc based and liquid formulation 

against stem gall and powdery mildew diseases. The results revealed that seed treatment with 

Pseudomonas fluorescens (IISR-6) at the rate of 10 g/kg of seed followed by foliar application at 108 

cfu on 60 days after sowing recorded the minimum powdery mildew incidence of 30.00 PDI when 

compared to the untreated control (60.00 PDI). The next best treatment was soil application of Bacillus 

subtilis @ 1 08 cfu + spray with B. subtilis @ 1 08 cfu after 60 days which recorded the disease incidence 

of 32 PDI. Among the nine treatments, P. fluorescens (IISR-6) applied plots recorded the maximum 

yield of 690 kg/ha with maximum cost benefit ratio of l :2.3 as against control (480 kg/ha with l :1.6). 

There was no stem gall disease symptom in the entire experimental plots. The pooled mean analysis 

(2005-06 to 2007-08) revealed that seed treatment with Pseudomonas (IISR-6 isolate)+ foliar spraying 

at 60 DAS was found to be effective in reducing the powdery mildew intensity (24 PDI) and recorded 

the maximum yield of 724.44 kg/ha with CB ratio of 1 :2.4. This treatment was on par with B. subtilis 

applied plots. 

In the experiment on management of stem gall and powdery mildew at Dholi centre, the lowest incidence 

of stem gall disease (16. 7 4%), highest y1eld (1 .40 t/ha), decrease in disease incidence over control (78.60%), 

increase in y1eld over control (97.18%) were recorded in treatment (T
1
) i.e., soil solanzation +soil application of 

Trichoderma (1 kg/plot), spray w1th tridemorph (Calixin) 0.1% after 60 days of sowing. Second highest yield 

(1.30 t/ha) and consequently increase in yield over control (83.1 0%) was 1n treatment (T
4

) i.e, seed treatment 

soil drench with tridemorph (Calix1n) 0.1% ...,- spray with Calix1n 0.1% after 60 days whereas, second highest 

decrease in POl over control (53.02%) was noted 1n treatment (T5) i.e. carbenedazim as soil drench and spray 

(0. 1 %) . Treatment T
1 
proved to be the best treatment with respect to all the recorded parameters. No incidence 

of powdery mtldew was recorded at any stage of the crop. 

At Jobner among the eight treatments tested, minimum powdery mildew (25.83%) with maximum seed 

yield of 668 kg!ha was recorded in the treatment soil solarisat1on + soil applicat1on of Trichoderma , spray 

with calixin which was closely followed by seed treatment soil drench+ spray with calixin (27.50% with seed 

y1eld 648 kg/ha) and spray w1th wettable sulphur (49.17% wtth seed yield 639 kg/ha). Maximum disease 

incidence (85 .0%) was observed in control. Stem gall disease was not observed 1n any of the treatments. 



At Kumarganj, max1mum control of stem gall disease (69.35%) was possible by drenching the so11 + fOliar 

spray of carbendaz1m (0.2 %) after 60 DAS (T5). Lowest Incidence of powdery mildew disease was observed in 

the treatment foliar spray of wettable sulphur (T
6

) over control dunng the year 2007-08 and max1mum y1eld in 

T6 treatment. Study of four years pooled data also showed similar observation in disease control. Max1mum 

seed yield was registered 1n the treatment soil application of B. subtilis 1 08 CFU and spray w1th B. subtilis after 

60 DAS, showing 45.77% increase in yield over control. 

At Raigarh, m1n1mum d1sease intensity of powdery (19. 1 %) were observed in treatment T5 (carbendaz1m 

(0.1 %) as so11 drench and spray) followed byT6 (spray with wettable sulphur 0.2%) (19.76%). Maximum yield q/ 

ha was found In same treatment (8.0 q/ha) and 8.1 q/ha respectively. Both the treatments were statistically at 

par regarding disease intensity and yield. rylaximum disease intensity (72. 16%) and minimum plot yield/kg 
} . 

(3. 1) was found in control plant. Minimum disease intensity (1 0. 7%) was observed in treatmentT4 (seed treatment. 

soil drench tridemorph 0.1% +spray w1th calixin 0.1% after 60 days) followed by treatment T1 (soil solanzation 

+ soil application of Trichoderma (1 kg/plot) + spray with tridemorph (calixin) 0.1% after 60 days of sowing) 

(10.77%) and treatment T5 (11 .7%) w1th a maxmum yield of 8.5, 7.7, and 7.2 q/ha respectively. Maximum 

disease intensity (43.72) and minimum y1eld 3.9 q /ha was in control. 



7. Cumin 

7. 1 Genetic Resources 

7.1.1 Germplasm collection, characterization, evaluation_, conservation and screening against 

diseases 

(Jogudon, Jobner)· 

Two hundred and fourteen geno1ypes of cumin were compared with three checks i.e. GC-1, GC-2. GC-

3 and GC-4 during rob! season 2007-08. Among them seven entries were identified as tall type. Four entries recorded 

more than 6 umbellates/umbel. Eight entries were identified for the traits more seeds per umbel i.e. e· 36 seed per 

umbel. Five entries observed more or less early maturl1y (d" 101 days). Ten entries isolated as high yielders 

recorded more than 225 7 kg/ha grain yield (yield kg/ha is calculated on basis of per plant yield). The details 

on quantitative characters are presented In Table 4 7. Forty three entries were screened for the resistance 

against blight disease. None of the entries was found free from blight disease incidence. The minimum Incidence 

was noticed in GC-2 (check) & GC-4 (check] (60%] followed by RZ-19 (65%]. The blight incidence ranged 

from 60 to 95%. All other entries were highly susceptible. The incidence of powdery mildew ranged from 1 0 to 

75%. Two hundred an~ elgh1y one Indigenous and 20 exotic germ plasm of cumin are maintained at Jobner 

centre. The germp\asm of cumin maintained at Jobner and Jagudan centres are given in Table 48. 

Table 4 7. Promising accessions of cumin germplasm at Jagudan 

Character Range GC-4 Desirable No. of Promising accessions 

(Check] values entries 

Plant height 25.7-46 32.7 >42 7 JC-2002-4, 96-42, 95-75, 

(em] (Tall]* 99-39, 9936, 99-31. 

95-136 

Number of 3-7.7 5.7 >5.5 9 JC-96-40, 99-39, 96-36, 

branches/plant GC-4, JC-2002-37, 2000-

(More branches)* 27, 99-43,99-38, 96-37 

Number of 4-17.3 16.3 >16 6 JC-95-1 20, 95- 1 00, GC-4, 

umbels/plant JC-2000-21. 99-3, 96-40 

(More umbels)* 

Number of 4-7 6 >6 4 JC-96-36, 96-53, 95-116, 

umbellates/umbel White flower 

(More umbel\ates)* 

Number of seeds/ 15.3-42.7 34 >36 8 GC-2, JC-96-27, 99-43, 

umbel 99-1, 95-71, 2000-2 7' 

(More seeds)* GC-1 , JC-95-120 

js2l~ 
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Maturity days 

2002-36, 94-6 i 

(Early maturity)" 

Grain yield (g 

plant 1) 

(Htgh yield)" 

Gratn yteld 

(kg/ha) 

(High yield)" 

99-117 

0.17-3.23 

179-3475 

* ··a:7 for wnrcn selcc7ea 

117 >101 

2.07 >2.1 

2221 >2257 

Table 48. Cumin germplasm collection under AICRPS centres 

Centre Indigenous 

Jagudan 

Jobner 

Total 

218 

281 

499 

7.2 Coordinated Varietal Trial 

7.2.2 CVT 2005 

(Jagudan, Jobner) 

Exotic 

7 

20 

27 

5 

10 

10 

JC-94-70, 94-262,96-54, 

JC-2002-31, 2000-66, 

2002-3 7. 99-3, 95-1 25, 

GC-1, JC-95-75, 2002-24, 

2000-62, 96-40 

. .. As above .. .. 

Total 

225 

301 

526 

Due to adverse weather conditions and severe disease incidence at Jobner and poor germination at 

Jagudan the trails could not be completed at both the places. 

Among the ten entries of cumin evaluated at Jobner tn CVT and tested against wilt. blight and powdery 

mildew, CUM-3, CUM-6 and RZ-19 (check) recorded minimum disease inctdence of wilt (3.33. 3.33 and 5.0%) 

and blight (26.67, 20.0 and 33 .33%, respectively). CUM-2, CUM-3, CUM-4 and RZ-209 recorded minimum 

powdery mildew incidence (25%). 

7.3 Varietal Evaluation Trial 

7.3.1 Initial evaluation trial 2005 

(Jagudan Jobner) 

The yield dtfferences among the entries evaluated at Jagudan were non-stgnificant. However, the entnes 

JC-2002-41, JC-2002-32 and JC-2002-21 gave higher yield (i.e. 1139, 1129, 1124 kg/ha, respectively), than 

check GC-4 whtch was 11 .54, 10.60 and 10.07 per cent higher over check, respectively. The pooled data for 

two years was also non significant for yield characters. However, the entry JC-2002-41 gave higher yield ( 1 340 

kg/he), which was 12. 79 per cent higher over check GC-4. 

At Jobner ten entries were evaluated but due to adverse weather condittons during reproductive period 

and severe disease incidence of blight and wilt. the trial could not be completed. Out of ten entries in lET 

tested against wilt. bltght and powdery mildew, UC-331 and UC-225 was found resistant agatnst wtlt. blight 

and powdery mildew. 
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7.4 Identification of drought tolerance 

(Jobner) 

The trial could not be completed due to severe disease incidence and adverse weather conditions 

dunng reproductive period. 

7.5 Role of rhizobacteria on growth and yield of cumin 

(Jagudan) 

At Jagudan, two different types of rh1zobacteria and their methods of application w1th recommended 

dose of fertilizer were tested on cumin cv. GC-4. The tnal was laid out w1th an objective to study the effect of 

rhizobactena on growth, yield and quality of seed. The effect of rhizobacteria were found to be non S1gn1f1cant 

on ancillary characters, yield as well as quality of cumin. 

7.6 Disease Management Trial 

7 .6.1 Management of wilt and blight disease in cumin 

(Jagudan, Jobner) 

Minimum Incidence of blight was found in the treatment spray w1th mancozeb @ 0. 25% at 40, 50, 60 & 

70 DAS (7.67%) and it was on par with the treatment of soil solarization + so11 application of Trichoderma 

harzianum -"- spray w1th mancozeb@ 0.25% at 60 DAS and followed by the treatment of vermicompost-:­

soil application ofT. harzianum + mancozeb spray@ 0.25% at 60 DAS and neem cake+ soil application of 

T. harzianum + mancozeb spray@ 0.25% at 60 DAS. The treatments, Pseudomonas fluorescens (IISR-6)@ 1 as 

cfu as seed treatment + soil application of T. harzianum + P. f/uorescens as spray and the control treatment 

showed maximum incidence of blight (27.33%). The m1n1mum incidence of wilt was found in P. fluorescens 

(IISR-6) @ 1 as cfu as seed treatment and spray at 60 DAS (1 0.00%) and it was on par with the treatment P. 

f/uorescens (IISR-6)1 oscfu as seed treatment+ soil application ofT. harzianum + P. fluorescens as spray. The . . 
maximum y1eld was found in spray of mancoz~b@ 0.25% at 40, 50, 60 & 70 DAS (497 kg/ha) followed by the 

treatment of vermicompost +soil application ofT. harzianum -:- mancozeb spray@ 0.25% at 60 DAS (305 

kg/ha). 

At Jobner the experim~nt on management of w1lt and blight in cumin revealed that out of eleven 

treatments, the minimum wilt Incidence (5.67%) and blight incidence (4.67%) was recorded in the treatment 

where soil solanzation and soil application of Trichoderma..._ FYM and spray with mancozeb@ 0.25%. It was 

closely followed by vermicompost -t- soil application of Trichoderma and spray w1th mancozeb@ 0.25% wilt 

(7.0%) and blight (5.30%) with a seed yield of 244 kg/ha Maximum disease Incidence wilt (20,0%) and blight 

(55.33%) with lowest y1eld (156 kg/ha) was observed in control (Table 49). 

Table 49. Management of wilt and blight in cumin at Jobner. 

Wilt(%) Blight(%) Seed 
Treatment yield 

(kg/ha) 

Soil solanzotion -:- soil application of Trichoderma - FYM 5.67 4.67 294 

(5 t/ha) -"-spray w1th mancozeb 0.25% (60 DAS) 

Trichoderma ~ FYM + spray with mancozeb 0.25% (60 DAS) 8.00 5 33 230 

Verm1compost (2 t /ha)+ Trichoderma- spray with 7.00 5.30 235 

mancozeb 0.25% (60 DAS) 
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Neem cake (2 t/ha) _,.. Trichoderma + spray w1th 8.43 6.00 226 

mancozeb 0.25% (60 DAS) 

Soil drench with carbendazim 0.1% - spray wtth 7.26 5.67 234 

mancozeb 0.25% (60 DAS) 

Pseudomonas fluorescens (IISR-6) 10 6 cfu as seed 12.93 28 67 214 

treatment and spray (60 DAS) 

Bacillus subti/is as soil application and foliar spray (60 DAS) 14.79 30.00 208 

Pseudomonas fluorescens. Trichoderma as so11 application 12.26 30.67 212 

+Pseudomonas fluorescens (IISR-6) 10 6 cfu as spray (60 DAS) 

Bacillus subtilis - Trichoderma as soil application 12.38 33.33 212 

.J._ Pseudomonas fluorescens (IISR-6) 10 8 cfu as spray (60 DAS) 

Seed treatment -"- spray with neem seed kernel extract 5% 10.23 8.00 219 

Control 20.09 55.33 156 

CD (P = 0.05) l .88 4.46 43.32 

CV(%) 10.44 13.83 13.02 
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8. :Jenne{ 

8. l Genetic Resources 

8.1. 1 Germplasm collection, characterization, evaluation, conservation and screening against 

diseases 

(Dholi, Hisar, Jagudan. Jobner, KumorgonJ) 

Among the thirty seven accessions evaluated at Dholl centre, six accessions, namely RF-58, RF-2 7, RF-28, 

RF-9, RF-57 and J.F-332 gave maximum Yield as compared to Rojendro Sourabh cht3ck vanety. Among the 

promising accessions. RF-58 and RF-27 produced maximum yield (0 90 kg/7.2 m 2) followed by RF-28 (0.85 kg/ 

7.2m2) . 

One hundred and twenty two accessions of fennel were evaluated using PF-35, GF-1 and local as checks 

at H1sar centre. The mean seed yield of the germplosm ranged from 520 g (HF-201) to 1025 g (HF-125) per plot 

and the promising lines identified for high yield were HF-1 07, HF-116, HF-118. HF-119, HF-123, HF-125, HF-129, 

HF-132,HF-139, HF-149, HF-l58, 'HF-200 at'1d HF-212 

At Jogudon. 66 and 52 entnes were screened for b light disease during khorif and rabi season respectively 

and no disease was reported. 

Out of 78 entries evaluated at Jobner, 10 entnes namely, NS-61, NS-1, JF-25, SPS, NS-7, NS-5, NS-50, NS-65, 

NS-15, and NS-21 yielded better than best check variety RF-125 and were identified as promising. 

Maximum seed yield of fennel (3.4 q/ha) was recorded 1n NDF-34 followed by 1 .32 q/ha in NDF-1, 16, 23, 

38 at KumarganJ out of 44 entries screened during 2007-08 . The germplosm maintained at various centres ore 

given 1n Table 50. 

Table 50. Fennel germplasm collections maintained at various AICRPS centres 

Centre Indigenous Exotic Total 

Dhol1 39 39 

Hisor 122 122 

Jagudan 135 4 139 

Jobner 261 20 281 

KumarganJ 44 44 

Total 601 24 625 



8.2 Coordinated Varietal Trial 

8.2.1 CVT-2004 

(Dho/1, Hisor, Jogudan. Jobner and Kumorgonj) 

At Dholi centre none of the entnes were found significantly superior over local check variety Ra)endra 

Saurabh regarding number of umbel lets per umbel, number of gra1ns per umbellet. yield per plot and yield per 

hectare. However. Ra)endra Saurabn was found s1gnif1cant1y early maturing as compared to all other entries 

and national check GF-2. · 

Significant differences were obtained for all the parameters at H1sar centre (Table 51). Plant height ranged 

from 108.7 to 129.3. number of branches 7.1 to 8.8. umbels per plant 31 .9to 47.0, umbellets perumbel23.8 

to 30.9 and seeds per umbel235.5 to 342.3. MaXImum seed yield was recorded as 2150 kg/ha 1n FNL-19, which 

was statistically at par w1th FNL -15, FNL-12 and FNL-18. 

At Jagudan yield differences among the entries were found Significant. But none of the entries was significantly 

superior over check. However. maximum yield was recorded in FNL-14 (2091 kg/ha). which was 7.35% higher, 

over check GF-1 1 , 

The analysis of variance revealed significant differences among the entries for all the traits including seed 

yield at Jobnercentre. The seed yield ranged from 1075 56 to 1880.00 kg/ha. Of the fourteen entries evaluated. 

entry FNL-16 recorded maximum seed yield of 1880 kg/ha followed by FNL-15 (1822.22 kg/ha), FNL-14 (1782.22 

kg/ha). RF-125 check (1613.33 kg/ha) and FNL-12 (1573.33 kg/ha). while lowest seed yield of 1075.56 kg/ha was 

recorded 1n FNL-20. 

Among ten entries (FNL-2 to 11) tested at Kumarganj, FNL-6 showed maximum seed yield of 0.68 q/ha 

followed by 0.61 q/ha in FNL-6. FNL- 19 showed maximum seed yield of 2. 3 7 q/ha followed by FNL-23 out of 

twelve entries (FNL-12 to FNL-23). 

Table 51 . Performance of CVT fennel at Hiser 

Entry Plant Branches Umbels Umbellefs Seeds Seed 

height(cm) /plant /plant /umbel /umbel yield(kg/ha) 

FNL-12 113.3 7.9 42.7 30.4 307.3 2000 

FNL-13 116.3 7.1 34.0 26.9 273.4 1750 

FNL-14 117.5 7.4 39.6 28.6 289.3 1900 

FNL -15 108.9 7.9 42.2 30.6 327.3 2050 

FNL -16. 118.0 7.1 37.4 27.3 300.0 1850 

FNL -17 112.4 7.4 39.2 29.5 306.1 1900 

FNL-18 113.5 7.9 40.5 30.2 319.7 2000 

FNL-19 126.9 8.8 47.0 30.9 342.3 2150 

FNL-20 118.3 7.7 31.9 25.9 257.1 1650 

FNL-21 115.5 7.2 31.9 23.8 235.5 1627 

FNL -22 108.7 8.6 39.2 30.1 313.1 1930 

FNL -23 117.1 8.2 37.2 30.0 295.3 1850 

Local (C) 129.3 7.6 35.2 28.5 267.6 1827 

HF-33 (SC) 123.1 8.6 39.6 30.3 311.5 1973 

CD(P=0.05) 11.9 0.7 4.0 3.3 26.6 158 
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8 2 2 CVT- Transplant early rabt (2006) 

(Jagudan) 

Stgntftcant yteld differences were observed among entnes at Jagudan centre dunng 2007-08 An entry 

FNL-3 was found stgntftcantly supenor for yteld (2754 kg/ha) was followed by FNL-2 (253 7 kg/ha) and FNL-4 (2516 

kg/na) than check GF-11 , whtch were 20 79. 11 26 and 10 34 per cent higher over check. respectively Stgntftcant 

difference was obtatned 1n yteld tn the pooled two year data But none of the entnes were found stgntftcantly 

supenor for yteld over check However. the entnes FNL-2 and FNL-3 gave htgheryield (2679 & 2671 kg/ha) whtch 

were 13 83 and 13 71 per cent higher over check GF-2, respectively 

8 2 3 CVT 2007 

(Jagudan) 

At Jagudan, nonstgntftcant y1eld differences were observed among entnes However, the entry FNL-29 

gave stgntftcantly higher yteld (2223 kg/ha) than check GF 2. whtch was 1 0 19 per cent htgher over check GF-

11 (Table 52) 

Table 52 Yteld performance of CVT 2007 fennel at Jagudan 

Treatment Yield (kg/ha) Per cent 
2006-07 2007-08 Mean 1ncrease 

over control 

FNL-1 1998 2352 2175 

FNL-2 2820 2537 2679 13 83 

FNL-3 2587 2754 2671 13 49 

FNL-4 2219 2516 2368 0 62 

FNL-5 1877 1817 1847 

FNL-6 1641 1685 1663 

FNL-7 2136 1846 1991 

FNL-8 2090 1400 1745 

FNL-9 1663 942 1303 

FNL-10 1696 1612 ' 1654 

FNL-11 1507 1201 1354 

GF-2 (Check) 2425 2280 2353 

SEm :: 96 82 171 

CD (P=O 05) 282 240 531 

CV% 8 09 7 41 779 

8 3 Vanetal Evaluatton Tnal 

8 3 1 lntttal evaluatton tnal 
(H1sar; Jagudan, Jobner; KumarganJ) 

At Hlsar, lET 1n fennel was conducted With ten accessions a long wtth GF-2 (check) and the results tndtcated 
that HF-131 and HF-143 gave better 'l(ield over GF-2 showtng 21 3 and 24 3% tncrease 1n yteld, respectiVely 

Hence. both these lines have been Included 1n coordinated vanetal tnal for further evaluatton 
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At Jagudan, SJgnJfJcantyJeld differences were obse'Ved amo'lg enrnes but none of tiJe entnes was sJgnJfJcanrly 

supenor over check GF-11 However, the entnes JF-586-5 ana JF-596 recorded higher y1eld (2289 and 2256 kg/ 

ha). which was 1 1 53 and 9 91 per cent higher than check GF- 1 1 , respectively 

The analysis of vanance revealed sJgnJfJcant differences among the entnes for all the tra1ts Including seed 

y1eld at Jobner The mean days to flowenng ranged from 1 05 0 (NS-3 & local check) to 1 09 33 days [NS-32), 

plant he1ght from 90 00 [RF- 1 25 check) to 1 30 2 7 em [NS- 11 ). branches per plant 4 4 7 [local check) to 6 9 3 [NS-

32), umbels per plant from 9 73 (NS-45) to 14 07 (NS-63), umbellets per umbel from 15 93 (local check) to 23 67 

(NS-45), seeds per umbel from 222 13 [NS-3) to 388 8 7 [NS-63) and test we1ght from 6 73 (NS-45) to 9 41 g [NS-

1 0) The seed y1eld ranged from 907 41 to 1962 96 kg/ha Of the twelve entnes evaluated, entry NS-63 recorded 

max1mum seed y1eld of 1962 96 kg/ha followed by NS-46 ( 1694 44 kg/ha). RF-125 check (1629 63 kg/ha) and 

RF-101 check-1 (1333 33 kg/ha), while lowest seed y1eld of 907 41 kg/ha was recorded 1n NS-37 Mean 

performance of the entnes evaluated 1n lET over 2005-06 and 2006-0 7 revealed supenor performance of NS-63 

y1eld1ng 1935 19 kg/ha followed by NS-46 (1763 52 kg/ha), RF-125 check (1694 44 kg/ha) and RF-1 01 check 

[1504 63 kg/ha), while lowest seed y1eld of 981 48 kg/ha was recorded 1n NS-37 (Table 53) 

In the lET conducted at KumarganJ center w1th 10 promiSing lines. NDF-16 and NDF-24 gave max1mum 

seed YJeld of 0 64 q/ha followed by seed y1eld of 0 57 q/ha 1n NDF-6 

Table 53 Yield performance of lET fennel at Jobner 

Entry Yield (kg/ha) 

2005-06 2006-07 Mean 

NS-3 1351 85 1055 56 1203 71 

NS-1 0 1398 15 1259 26 1328 71 

NS-11 833 33 1212 96 1023 15 

NS-32 1518 52 907 41 1212 97 

NS-37 1055 56 907 41 981 49 

NS-41 1555 56 1166 67 1361 12 

NS-45 1074 07 972 22 1023 15 

NS-46 1842 59 1694 44 1768 52 

NS-63 1907 41 1962 96 1935 19 

RF-1 01 Check 1675 93 1333 33 1504 63 

RF-125 check 1759 26 1629 63 1694 45 

Local Check 1157 41 107407 1115 74 

CD (P=O 05) 251 43 272 76 

CV(%) 10 40 12 74 

84 Quality Evaluation Tnal 

8 4 1 Quality evaluation 1n fennel 

(Jobner) 

CVT fennel 

Fourteen entnes of fennel under CVT were tested for volatile 011 content dunng Rab1 2006-07 at Jobner The 

volatile 011 content 1n the entnes of CVT ranged from 1 60% to 2 47% The max1mum volatile 011 of 2 47% was 
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observed 1n FNL-1 7 followed by 2.27% 1n FNL-15 ana FNL-20, while, min1mum of 1 .60% 1n FNL-14. FNL-15 was 

1dent1f1ed as a suoenor entry in terms of volot1le 011 y1eld (41 36 1/ha) followed by FNL-16 (40.04 1/ha). RF-125 

check (34 36 1/ha). FNL-17 (32.931/ha) and FNL-14 (28.52 1/ha). While lowest volatile oil yield of 20.07 1/ha was 

recorded 1n FNL-23 (Table 54). 

lET fennel 

Twelve entr1es of fennel under lET at Jobner. were tested for volatile 011 content during 2006-07 and the oil 

ranged from 1.80% to 2.47%. The maximum volatile oil of 2.47% was recorded in NS-46 followed by 2.40% in 

NS-63. 2.27% in NS-45 and RF-1 01 check. whereas minimum of 1 .80% 1n NS-41. The entries. NS-63, NS-46, RF-

125 check and RF-1 01 check have shown better performance as compared to local check with respect to 

volatile oil yield 1n terms of litre per hectare. On the basis of two years data (2005-06 & 2006-07), the highest 

mean volatile 011 content of 2.64% was recorded In NS-46 followed by 2.60% in NS-63, 2.50% in NS-45 & 2 49% 

in RF-1 01 check, whereas mlnmum 2.05% was recorded in local check. The maximum mean volatile oil yield 

in terms of l1tre per ho was observed 1n NS-63 (50.31 1/ha) followed by NS-46 (46.60 1/ha), RF-125 check (41 .01 1/ 
ha). and RF-1 01 check (37.391/ha) and minimum in NS-37 (22.431/ha) (Table 55). 

Table 54. Volatile oil content of entries of fennel (lET) in 2006-2007 

Entry Seed yield (kg/ha) Volatile oil (%) 

NS-3 1055.56 1.80 

NS-10 1259.26 2.20 

NS-11 1212.96 2.13 

NS-32 907.41 2.20 

NS-37 907.41 2.00 

NS-41 1166.67 1.80 

NS-45 972.22 2.27 

NS-46 1694.44 2.47 

NS-63 1962.96 2.40 

RF- 1 01 Check 1333.33 2.27 

RF-1 25 check 1629.63 207 

Local Check 1074.07 1 93 

CD (P=0.05) '272.76 0.18 

CV(%) 12.74 1.80 

Table 55. Mean volatile oil content of fennel (lET) 2005-06 and 2006-07 

Entry 

NS-3 

NS-10 

NS-11 

NS-32 

NS-37 

Mean seed 

yield (kg/ha) 

1203.71 

1328.71 

1023.15 

1212.97 

981 49 

Volatile oil (%) 

2005-06 2006-07 

2.37 1.80 

2.23 2 20 

2.37 2.13 

2.23 2.20 

2.57 2.00 

Volatile oil yield (1/ha) 

19.00 

27.70 

25.84 

19.96 

18.1'5 

21.00 

22.07 

41 .85 

47.11 

30.27 

33.73 

20.73 

Mean volatile 

Mean oil yield (1/ha) 

2.09 25.10 

2.22 29.43 

2.25 23.02 

2.22 26.87 

2.29 22.43 



NS-41 1361.12 2.77 1.80 2.29 31.10 

NS-45 1023.15 2.73 2.27 2.50 25.58 

NS-46 1768.52 2.80 2.47 2.64 46.60 

NS-63 1935.19 2.80 2.40 2.60 50.31 

RF- 10 1 Check 1504.63 2.70 2.27 2.49 37.39 

RF-1 25 check 1694.45 2.77 2.07 2.42 41.01 

Local Check 1115.74 2.17 1.93 2.05 22.87 

CD(P=0.05) 0.09 0.18 

CV(%) 2.14 4.89 

8.5 Nutrient Management Trial 

8.5.1 Effect of biofertilizer, Azospiril/um on fennel 

(Dholi1 

At Dholi centre, application of Inorganic nitrogen (1 00%)...! FYM 5 t/ha -r Azospiril/um (T
1
), inorganic nitrogen 

(75%) + Azospirillum + FYM 5t/ha (T2) and inorganic nitrogen (50%) + Azospirlllum + FYM-5 t/ha (T
2
) and inorganic 

nitrogen (50%) + .Azospir/1/um -r FYM 5t/ha (T
3

) were found significantly superior as compared to control regarding 

number of umbels per plant number of umbellet per umbel, number of grains per umbellet and grain yield per 

plot or per hectare. Among the treatments, application of inorganic nitrogen ( 1 00%) + FYM 5t/ha + Azosplrillum 

(T1) produced maximum number of branches per plant (9.67), number of umbellet per umbel (65.00), number 

of grains per umbellet (41.00) and yield per plot (1 .18 kg/7 .2m2) or yield (1 .64 t/ha) followed by application of 

inorganic nitrogen (75%) _._ Azospirillum _._ FYM 5 t/ha) . 

8.5.2 Role of rhizobacteria on growth and yield of fennel 

(Jagudan) 

A new experiment was initiated during 200 7-08 to evaluate the influence of two different types of rhizobacterta 

and their methods of application with recommended dose of fertilizer on fennel cv. GF-1 1 on growth, yield and 

quality of seed. The effect of rhizobacteria was found non significant on ancillary characters, yield as well as 

quality of fennel except number of umbels per plants. However, beneficial effect of seed and soil inoculation of 

FL-18 was observed. 

8.6 Identification of drought/alkalinity tolerance source in fennel 

(KumargonJ1 

Dunng 2007-08, ten genotypes of fennel was tested with four levels of ESP and found that the highest yield 

of 52.25 and 49.25 g/plant was recorded under 10 and 20 ESP levels respectively in NDF-12. 
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9. :fenugreel( 

9.1 Genettc Resources 

9.1.1 Germplasm collection, characterization, evaluation, conservation and screening against 

diseases 

[Dholi, Guntw; Hisar; Jagudan Jobner; Kumarganj] 

Among one hundred and seven collection of fenugreek germp!asm evaluated at Dho\1, only sixteen 

accesston namely, RM-18, RM-28, H.M.-376, NDM-19, RM-70, RM-188, RM-192, UM-69, UM-127, RM-189, RM-

190, RM-1 85, RM-15, HM-350, UM-3 7 & UM-31 gave max1mum yteld as compared to h1gh y1eld1ng variety 

Rajendra Kant1. Among the promsing accessions, RM-18, RM-28, HM-376 & NDM-19 gave maximum y1eld 

[0.95 kg/4.5 m 2) followed by RM-70, RM-188, RM-192, UM-69 & UM-127 [0.90 kg/4.5 m 2). 

Among the fifty-etght accessions evaluated at Guntur, LFC-1 03 recorded highest yield [single plant yield) 

of 1.59 g followed by LFC-99 [1.42 g) which was s1gn1ficantly superior to checks Lam Selectton-1 [0. 74 g), Hisar 

Anand [0.92 g), PEB [0.69 g) and Local (0.80 g). 

At Hisar, the mean seed yield ranged from 850 kg/ha [IC-397994) to 1950 kg/ha [Hisar Sonalt) 

Seventy stx entrtes includtng GM-1 and GM-2 as checks were evaluated for different characters at Jagudan 
and among them nine entries were found promising for yield [ > 3400 kg/ha). Forty seven [ 45-'- 2) entnes were 

screened agatnst powdery mildew disease under natural conditton. The disease tncidence ranged from 1 to 

85%. None of the entnes were found free from dtsease inctdence. The minimum inctdence was found in JFg-

246 [1 %) followed by JFg-255 [3%), UM-305 [6%), JFg-242 [8%) and FGK-8, JFg-228, JFg-245 and GM-2 

[check) registered 1 0% incidence. Twenty entries short-listed during the previous year were aga1n screened 

against powdery mildew dtsease under natural condition. The disease incidence ranged from 0 to 5 %. The 

entry JFg-256-1 was found absolutely free from disease followed by JFg-256-2 (0.5%). 

Three hundred and s1xty ftve germplasm accesstons 1nclud1ng l 2 exotic collecttons are maintained at 

Jobner centre The germplasm ma1nta1ned by vanous AICRPS centres are given 1n Table 56. 

Out of 80 genotypes screened at Kumarganj, NDF-24 produced maximum seed yteld of 26.4 q/ha 

followed by NDM- 1 8 [23 q/ha) 

Table 56. Fenugreek germplasm collections under AICRPS centres 

Centre Indigenous Exotic 

DhOII 107 

Guntur 125 

Htsar 240 

Jagudan 64 

Jobner 353 12 

Kumargan1 77 

Total 966 12 
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107 

125 

240 

64 

365 

77 

978 



9.2 Coordinated Varietal Tnal 

9.2.1 CVT 2001 -Series V (final report) 
(Coimbatore) 

[Yinnua!Yfepor/ 2007- OcJ 

A total of 25 fenugreek access1ons were evaluated for their growth and yield performance dunng rabi 
season 2005-06 C0-2 fenugreek was used as local check. Ar:nong the 25 accessions, the accession, Rmt-
303 recorded the highest y1eld of 1030 kg/ha followed by JF-244 wh1ch recorded an y1eld of 8 70 kg/ha. The 
access1on HM- 232 recorded the lowest y1eld of 225 kg/no. All the access1ons were screened for their res1stance 
aga1nst powdery mildew d1sease. Rmt-303 and JF-270 recorded m1n1mum disease incidence of 14.23% and 
15.23% respectively. 

The experim~nt conducted during 2006-07 revealed that among the 25 accessions evaluated the 
accession JF- 270 recorded the highest y1eld of 525 kg/ha followed by RM-28, NDM-20, CM-145, Rmt-1 and 
NDM-19 (450 kg/ha). All the access1ons were screened for res1stance against powdery m1ldew disease. The 
results showed that none of the accessions were res1stant to powdery mildew d1sease. 

During 2007-08, NDM-20, CM-145 and Rmt-1 recorded the highest y1eld of 500 kg/ha . 

. The pooled analysis for three years revealed that the cultivar JF-270 recorded the highest yield of 573 kg/ 
ha which was on par w1th Rmt- 303 (543 .33 kg/ha) (Table 57). 

Table 57 . Yield of CVT 2001 fenugreek at Coimbatore 
' . 

Cultivar/ Variety Yield /ha (t) 

2005-06 2006-07 2007-08 Mean 

HM-376 635 270 350 418.33 
UM-363 880 270 300 483.33 
HM-57 510 285 250 348 .33 
NDM-25 655 195 350 400 00 
JFG-244 870 300 350 506.66 
C0-2 235 270 350 285.00 
RM-28 510 450 400 453 .33 
NDM-20 540 450 500 496.66 
UM-392 530 270 350 383.33 
CM-1 575 225 250 350.00 
UM-351 580 375 400 451 .66 
RM-18 715 285 250 416 .66 
HM-65 490 360 350 400.00 
Rmt-303 1030 300 300 543 .33 
UM-362 580 210 350 380.00 
CM-145 495 450 500 481.66 
UM-352 590 285 400 425 .00 
UM-1 675 365 300 446.66 
Rmt-1 480 450 500 476.66 
NOM- 19 645 450 450 515 .00 
UM-361 590 285 350 408.33 
JF-270 795 525 400 573.33 
HM-292 520 270 250 346.66 
HM-444 335 285 300 306 .66 
HM-232 225 255 350 276.66 

SED 19.64 

CD (P = 0.05) 39.49 
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9.2.2 CVT-2005 Series VI 

{Hisar, Jobner) 

Out of 1 2 entnes evaluated in coordinated vanetal tnal at Htsar. stgntftcant dtfferences were obtatned for 
all the parameters. Plant height ranged from 68.9 to 87 .3, pods per plant 53.6 to 77.2,/ength of pods 8.1 to 

9.0 and seeds per pod 16.1 to 17.3. Max~mum seea yteld {1967 kg/ho) was recorded tn FGK-1 and FGK-11 

followed by FGK-3 {1900 kg/ha) and local check {1860 kg/ha) 

At Jobner. Significant differences among the entries for all the trotts including seed y1eld were registered. 
The seed Yield ranged from 708 .33 to 1550.93 kg/ha and FGK- 1 recorded maximum seed yield of 1550.93 

kg/ho followed by RM-70 {153 7.04 kg/ha). RMt-351 check {1532 41 kg/ha). RMt-303 check (1513 90 kg/ha). 
FGK-2 {1245.37 kg/ha) , RMt-1 check (1231.48 kg/ha). and FGK-3 (1203 70 kg/ha). while lowest yield of 708 .33 
kg/ha was recorded 1n FGK-1 0 (Table 58). Entnes FGK-1, FGK-2 and RMt-351 {check) were found resistant for 

root rot. downy m 1/dew and powdery m ildew drsease. 

Table 58. Performance of CVT fenugreek at Jobner 

Entry Days to Plant Branches Pods Pod Seeds Test Seed Increase/ 

flowering height per per length per wt. yield decrease 

(em) plant plant (em) pod (g) (kg\ha) over 
check(%) 

FGK-1 50.00 65.47 5.60 32.60 10.27 17.53 13.94 1550.93 +1 .21 

FGK-2 46.33 55.40 5.67 25.00 10.27 16.80 13.75 1245.37 -18 .73 

FGK-3 45.67 65.07 4.67 23 .40 10.63 16.80 13.44 1203.70 -21.45 

FGK-4 43.00 56.40 5.73 26.27 11.13 16.40 12.23 953 .70 -37.76 

FGK-5 51.00 58.67 5.27 27.60 11.13 16.93 12.24 1009.26 -34.14 

FGK-6 46.33 55.87 5.80 26 67 10.77 14.80 12.05 1111 .11 -27 .49 

FGK-7 48 .67 59.73 6.07 35.27 ll 07 16.93 12.63 1064.81 -30 .51 

FGK-8 46.00 50.53 6.07 30.27 11 .47 16.60 11.09 1125.00 -26.59 

FGK-9 44.33 56.27 5.73 26.53 10.70 15.73 12.87 1041 67 -32.02 

FGK-10 47.67 44.00 5.27 24.33 10.80 16.27 11.58 708.33 -53.78 

FGK-11 43.00 57.87 6.07 27.47 11 .67 16.60 12.31 939.81 -38.67 

RM-18 50.67 63 .80 6.20 31 .87 10.80 16.20 12.03 1143.52 -25.38 

RM-28 51.33 59.27 5.53 29.47 11.40 17.53 11.38 884 .26 -42 .30 

RM-70 52.67 54.67 6.27 29.60 10.73 17.73 11 .85 1537.04 +0.30 

FGK-12 47.33 56.80 5.47 26.60 11.20 16.20 12.68 995.37 -35.35 

JFg-244 44.67 59.53 5.53 23.33 12.37 17.87 12.74 990.74 -35.35 

RMt-1 C 51.67 62.00 5.07 24.73 10.23 16.73 11.99 1231 .48 -19.64 

RMt- 46.00 57.60 5.93 33.07 10.90 17.40 13 90 1513.89 -1.21 

303C 

RMt- 47.33 61 .00 5.33 28 07 10.23 16.33 12.69 1532.41 Check 

351 c 
Local 54.33 62.13 4.60 24.20 10.33 16.33 10.13 851 .85 -44.41 

Check 

CD 1.65 NS 0.77 4.26 098 1.08 1.07 176.53 
(P= O.OS) 

CV{%) 2.09 10.72 8.31 9.27 5.43 3.92 5.22 9.44 
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923 CVT 2006 

(Dholt, Guntur. Jagudan, KumarganJ) 

At Dholl, all the entnes recorded S1gn1f1cantly higher plant he1gnt except FGK-1 0, FGK- 1 2 and FGK- 1 3 as 

compared to local check Ra]endra 1<ant1 None of the entnes were found s1gn1f1cantly supenor for number of 

branches per plant and pod length However, all the entnes were found S1gn1f1cant w1th respect of delayed 

matunty as comoared to local check Ra]endra Kant1 FGK-14 produced Significantly more y1eld (1 57 kg/7 2 

m 2 or 2 1 8 t/ha) as compared to local check Rajendra Kant1 w1th 19 1 2% Increase over local check 

Among the fourteen genotypes evaluated at Guntur FGK-9 (679 kg/ha). FGK- 7 (519 kg/ha). FGK-11 (494 

kg/ha) and FGK-1 0 (492 kg/ha) recorded Significantly higher y1eld than the check LS-1 (305 kg/ha) 

At Jagudan. Slgn1f1cant y1eld differences were observed among the entnes FGK-6 was found Significantly 

supenor for y1eld (1646 kg/ha) over check GM-2, which was at par w1th FGK-13 (1447 kg/ha) and FGK-4 (1429 

kg/ha) They were 19 76, 5 32 and 3 97 per cent higher over check. respectively (Table 59) 

Maximum seed y1eld of 18 7 q/ha was registered 1n entry FGK- 12 followed by FGK-14 producing 15 23 q/ 

ha at KumarganJ 

Table 59 Yield and ancillary characters of CVT fenugreek at Jagudan 

Entry 50% Matunty Plant Branches Pods length Seeds Y1eld Y1eld Increase 
Flowe- (DAS) he1ght /plant /plant of pod /pod /plant (kg/ha) over 

nng (em) (em) (g) check(%) 

FGK-1 48 122 59 6 52 251 96 16 5 412 1346 

FGK-2 44 128 53 5 46 17 6 10 6 16 8 4 00 1308 

FGK-3 46 124 57 9 50 23 2 10 0 16 2 3 83 1254 

FGK-4 42 123 56 3 51 22 6 11 3 17 2 4 37 1429 3 97 

FGK-5 46 129 58 6 52 26 5 10 5 16 0 3 86 1264 

FGK-6 44 125 66 0 4.8 26 4 10 7 16 5 503 1646 19 76 

FGK-7 48 121 60 5 50 23 9 10 7 16 4 418 1368 

FGK-8 50 118 58 5 57 24 6 10 3 18 2 4 03 1320 

FGK-9 47 120 58 4 55 23 2 10 2 17 4 3 70 1209 

FGK-10 41 120 54 2 48 18 4 104 15 7 3 01 986 

FGK-11 49 129 64 0 53 256 115 18 4 415 1358 

FGK-12 49 127 58 2 49 25 9 105 17 9 3 54 1158 

FGK-13 53 128 62 8 45 24 5 10 2 18 2 4 42 1447 5 32 

FGK-14 45 112 54 5 49 27 9 104 17 0 3 96 1297 

FGK-15 46 121 60 5 44 20 0 10 4 17 0 3 75 1227 

FGK-16 43 127 60 9 50 23 7 10 8 17 1 4 02 1317 

GM-1 38 115 500 50 90 90 16 0 3 74 1093 

(Check) 

GM-2 41 123 62 0 60 38 0 11 0 17 0 4 20 1374 

(Check) 

SEm:::: 0 28 92 

CD ::'=005) 0 81 265 

CV% 12 26 12 26 
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9 3 Varietal Evaluation Trial 

9.3.1 Initial evaluation trial 

[Guntur, Hisar, Jagudan, Jobner, Kumarganj) 

Among the entnes tested dunng 2006-07 at Guntur, LFC-1 05 recorded the highest yield (623 kg/ha) 

followed by LFC-1 03 (577 kg/ha) wil1ch are significantly supenor to check Lam SelectJon-1 (388 kg/ho). Three 

years pooled data Indicated that LFC-1 05 and LFC-1 03 (905 kg/ha) recorded significantly supenor yields over 

check Lam Select1on-1 [692 kg/ha) (Tobie 60). 

Table 60. Growth and y1eld att~Jbutes of lET fenugreek (Pooled) at Guntur 

Entry Plant No of No. of No. of No. of Length Dios- Yield Increase 
height bran- days days pods of genin (kg/ha) /decrease 
(em) ches to 50% to pod (%) over 

flowe- maturity (em) check(%) 

ring 

LFC-85 37 6 3.8 43.2 79.7 23 1 9.8 0 51 690 0 -0.2 

LFC-88 39.9 4.0 44.8 81.2 25 0 10.2 0 51 724.0 47 

LFC-94 40 3 41 44 3 78.7 23.4 9.7 0 63 787.0 13.8 

LFC-102 44.5 4.2 42 9 81.4 23.1 10 0 0.45 763.0 10 3 

LFC-1 03 39.3 5.0 47.5 81 6 29 0 9.9 0.31 905.0 30 8 

LFC-1 05 42.1 5.0 46 3 83.0 28.6 9.7 0.53 905.0 30.9 

LFC-112 36.3 3.8 42 5 82.8 20.6 9.8 0.61 718.0 38 

LFC-113 37.8 3.8 44.1 83.1 23.4 9.7 0 52 705 0 1.9 

LFC-114 37.4 4.0 44.3 83 .2 24 2 10.0 0 42 712 0 3.0 

LFC-118 37.8 3.6 44.7 83.3 18 3 9.7 0.42 709.0 2.5 

LS- 1 35.8 3.5 43.8 83.3 20.6 93 0.47 692.0 

PEB 35.0 3.4 44 8 84.3 20.8 9.0 0.43 618.0 -10.6 

CD U'=::J.05) 5 1 1.0 1.6 1 7 7.0 0.9 0.02 149.6 

CV% 7.8 14.6 2.2 1.2 17.7 5.5 0.51 11 .9 

The Initial evaluation tnal1n fenugreek at H1sar was conducted w1th ten access1ons along w1th H1sar Sonal1 

as check. The results 1nd1cated that max~rnum seed y1eld was recorded In HM-348 followed by HM-355 show1ng 

an Increase of 24.6 and 17 7% respectively over H1sar Sonali (check). Entnes HM-348 and HM-355 were 1denilf1ed 

for coordinated vanetal tnal for further evaluat1on 

At Jobner, the analys1s of vanance revealed sJgn1f1cant differences among the entnes for all the tra1ts 

Including seed y1eld. The seed y1eld ranged from 824.07 to 1500.00 kg/ha. UM-354 recorded max1mum 

seed y1eld of 1500 kg/ha followed by UM-202 (1453. 70 kg/ha) , RMt-1 check (1314 .81 kg/ha), RMt-303 check 

[1305.56 kg/ha) and UM-134 (1194.44 kg/ha), while lowesty1eld of 824 07 kg/ha was recorded in UM-189. Out 

of the ten entnes evaluated 1n lET. UM- 1 34, UM-354 and RMt-303 (check) were found resistant for root rot 

downy mildew and powdery mildew disease 

In the lET at Jagudan, the entnes JFg-255, JFg-253 and JFg-220 gave higher y1eld [I.e. 1829, 1806 and 

1 7 31 kg/ha respectively) than GM- 1 which was 1 9. 7 7, 18.20 and 1 3 28 per cent higher over GM-1 , respectively 

The pooled over three years data showed non significant y1eld differences among entnes. However, the entnes 

66 



JFg-255, JFg-220 and JFg-178 gave higher y1eld (i e. 2388, 2244 and 2209 kg/ha respectively) than GM-1 

which was 23.56, 16.07 and 14.30 per cent higher aver GM- 1, respectively (Table 61 ]. 

Among the 10 lines evaluated at Kumorganj NDM-25 recorded highest seed yield (24.2 q/ha] followed 

by NDM-19 (22 9 q/ha]. 

Table 61 . Yield performance of lET fenugreek at Jagudan (Pooled analysis) 

Treatment Yield (kg/ha) Mean 

2005-06 2006-07 2007-08 

JFg-15 2370 1658 1407 1812 

JFg-148 2448 1952 1132 1844 

JFg-1 78 2681 2314 1633 2209 

JFg-181 2461 1824 1378 1888 

JFg-220 2572 2428 1731 2244 

JFg-252 2565 2131 1289 1995 

JFg-253 2146 2445 1806 2132 

JFg-254 2330 1767 1633 1910 

JFg-255 2363 2973 1829 2388 

GM-1 2024 2247 1528 1933 

(Check) 

SEm ~ 129 309 98 125 

CD (P=C.85) NS NS 291 NS 

CV% 9.30 24.59 10.99 17 11 

9.4 Nutrient Management Trial 

9.4.1 Effect of biofertillzers using Azospirillum on fenugreek (final report) 

(Dholi] 

Increase 

over check (%) 

14.30 

16.07 

3.21 

10.31 

23.56 

At Dholi nine treatments of b1o-fert1lizers. Azospirillum and one control were tested dunng 2007-08 and no 

significant difference was observed for plant height number of branches per plant pod length and number 

of grainS per pod. However, 1norgan1c nitrogen 100%-+- Azospirillum + 5 t/ha FYM; inorganic nitrogen 75% + 

Azospirillum 5 t/ha FYM; inorganic nitrogen 50% + Azospirillum + 5 t/ha FYM;) and FYM-1 0 t/ha + Azospirillum 

produced significantly more number of pods per plant (71 .73, 64.27, 59.87 and 53.20 respectively) as 

compared to control (39.80). Regarding y1eld, all treatments gave Significantly more y1eld except Azosplrillum 

@ 1.5 kg/haas compared to control. Among the entnes inorganic nitrogen 100% + Az6spirillum +·5 t/ha FYM 

gave max1mum number of pods per plant (71.73) and yield (0<98 kg/4.5 m 2 or 2.18 t/ha) followed by Inorganic 

nitrogen 75% + Azospirillum + 5 t/ha FYM (0.90 kg/4.5 m 2 or2.00 t/ha) . 

9.4.2 Identification of source of drought tolerance in fenugreek 

(Guntur, Jobner) 

Among the f1fty-e1ght germplasm lines evaluated at Guntur, biomass vaned from 5.6 (LFC-97).to 14. 74 

(LFC-122) g/plant. The root length of the germplasm lines vaned from 8.0 em (Local) to 16.3 em (LFC-91 ). 



Shoot length vaned from 26 .9 em (LFC-122] to 45.7 em (LFC-77]. The root-shoot ratio of the germ plasm lines 

varied from 0.22 (Local] to 0.36 (LFC-121 ). 

At Jobner, based on the values of Stress susceptibility 1ndex (SS\) , Stress tolerance index index ( ST\) and 

Stress tolerance (TOL] genotypes J.Fg.-244, NS-2006-7, NS-2006-3 were rated as good genotypes which were 

tolerant to limited moisture condition. 

9.4.3 Effect of bioregulators on fenugreek 

(Cotmbatore, Dho/i, Jobner, Kumarganj) 

The trial on effect of bioregulators on coriander was initiated dunng 2005-06 With the variety CO-(CR]-4. 

The expenment was conducted with four factors (tricontanol 0.5ml/l, 1.0 ml/1. NAA 50 ppm and water spray) 

and w1th three levels each (one spray - 40 DAS, two sprays - 40 and 60 DAS and three sprays 40, 60 and 80 

DAS]. In 2005-06 evaluat1on revealed that the treatment Tl (spraying of triacontanol at 0.5 ml/1 at 40 days after 

sowing resulted in the maxmum grain yield of 813.3 kg/ha. The same trend was noticed in 2006-07 and 2007-

08 eva!uat1on with an yield of 853.3 kg/ha and 901.2 kg/ha respectively. The pooled analySIS also revealed 

that the highest yield of 855.93 kg/ha was obtained by spraying triacontanol 0.5ml/l after 40 days of sowtng 

(Table 62]. 

Studies conducted at Dholi indicated that application of b1oregulators had significant effect on plant 

height, number of pods per plant and yield per plot and yield per hectare while non-significant effect was 

observed regarding number of branches per plant pod length and number of grains per pod. However, 

spraying of GA@ 50 ppm has significantly increased, the plant height (85.28 em), number of pods per plant 

(43.77) and yield per plot (1.47 kg/7.2 m2 or 2.04 t/ha] as compared to water spray. Three sprays (25, 45 and 

70 DAS) gave maximum plant height (86.23 em), number of branches per plant (7.08), number of pOds per 

plant(46.93) and yield (1.45 kg/7.2m2 & 2.01 t/ha) followed by two sprays (25 & 45 DAS).Interactlon effect was 

found non-significant regarding yield and yield attributing characters. However, three sprays (25,45 and 70 

DAS) of bio-regu\ators GA@ 50 ppm gave the maximum plant height (89.67 em), number of branches per 

plant (7 .06), number of pods per plant (50.86), pod length (11 .80 em), number of grains per pod (18.20) and 

yield (1.56 kg/7.2m2) or (2.17 t/ha) followed by three sprays (25 & 45 & 70 DAS) of tnacontanol@ 0.5 ml per 

liter of water. 

Two year data of the experiment to evaluate the effect of bio-regulators on fenugreek at Jobner centre 

revealed that application of NAA 50 ppm resulted in significantly higher seed yield of fenugreek but it was at 

par w1th triacontanol 1.0 m\/1. Triacontanol 1.0 ml/1 was also significantly superior over triacontanol 0.5 ml/1 

and water spray. With the increase in number of sprays, jhe seed y1eld also showed Increasing trend but the 

significant response was observed only up to 2 sprays i.e. at 40 and 60 DAS. Significantly lower seed yield of 

fenugreek was recorded in the absolute control as compared to the mean of all other treatments. 

At Kumarganj, maximum seed y1e\d of 1 7.60 q/ha was recorded when crop was sprayed with tricantanol 

1 ml/1 of water after 30, 40 and 60 DAS. The next best treatment was spraying of NAA (50 ppm) after 40 days 

of sowing wh1ch recorded an yield of 16.21 q/ha. 
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Table 62. Effect of bioregulators on coriander at Coimbatore [Pooled analysis (2005-06- 2007-08)] 

Treatment Root Shoot No. of No. of No. of Yield Yield 
length length bran- flowers umbels /plot /ha (kg) 

(em) (em) ches /plant (5m2) g 

Tl Tnacontanol 0.5 ml/1 at 6.73 27.26 4.63 59 67 14.07 427 .97 855.93 

40 DAS 

T2 Tnacontanol 0.!? ml/1 at 40 7.23 31 .43 5.50 45 40 14.20 372 .89 745 .77 

& 60 DAS 

T3 Triacontanol 0.5ml/l at 40, 6.17 35.07 5.47 61 .57 21 .57 355 17 710 .33 

60 & 80 DAS 

T~ Tnacontanol 1 .0 ml/1 at 6.97 31 78 4.27 58 .30 15.97 389.50 779.00 

40 DAS 

Ts Triacontanol O.Sml/1 at 40 7.40 33.47 5.60 59.97 16.07 340.07 68013 

& 60 DAS 

T6 Triacontanol 0.5ml/l at 40, 9.20 32.73 4.53 54.57 14.90 363.79 727.57 

60 & 80 DAS 

T7 NAA 50 ppm at 40 DAS 8.40 37 43 5.43 56 .67 13.60 335.50 671.00 

TB NAA 50 ppm at 40 & 60 DAS 7.97 33.53 6.03 56.33 15.47 368.54 737 .07 

T9 NAA 50 ppm at 40, 60 & 6.70 33.43 5.33 48.83 t2.77 372.73 745.47 

80 DAS 

TIO Water spray at 40 DAS 7.10 31.50 4.83 61.00 15.93 382.07 764 .13 

Tn Water spray at 40,60 DAS 7.90 31 .00 4.77 80.37 18.73 376.17 752 .33 

T12 Water spray at 40, 60 & 8.13 31 .27 5.10 70.17 15.97 359.44 718.90 

80 DAS 

SED 0.49 2.09 0.33 3.88 1.02 23.84 47 .69 

CD (P = 0.05) 1.02 4.34 0.68 8.06 2.11 49.46 98.92 

9.4.4 Role of rhizobacteria in growth promotion of fenugreek. 

(Dholi. Guntur; Hisar; Jagudan. KumarganJ1 

A f1eld trial was conducted to see the effect of rh1zobacteria on growth promotion of fenugreek at Dholi 

centre. All the treatments were found to have significant effect on growth promotion of fenugreek. Highest 

number of branches/plant (7.03), pod length (12.00 em), number of grains/pod (19.00), y1eld (1.17 t/ha) and 

Increase in yield over control (64 . 79%) was found 1n treatment of seed with rhizobacterial stra1n FL-18. whereas 

highest plant height (77 .60 em), no. of pods/plant (50.53) were found 1n treatment of seed and soil application 

with rhizobactenal strain FK-14. The second best treatment was recorded in seed treatment and so11 application 

with rh1zobacterial strain FK-14 which recorded highest number of branches/plant (6. 73), number of grains/ 

pod (18 .07), y1eld (1 .12 t/ha) and consequently increase in y1eld over control (57.75%) . 

At Guntur, e1ght treatments with three rh1zobactena were evaluated for their effect on growth promotion 

of fenugreek. Among the treatments evaluated, seed treatment + so11 appl1cat1on w1th FK-14 -"- FL-18 recorded 

max1mum y1eld (392 kg/ha) followed by seed treatment ~ so11 applicat1on with FK- 1'4 (369 kg/ha) wh1ch are 

on par with each other and significantly superior to control (313 kg/ha) . Maximum plant height (35.3 em), 
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number of branches, number of pods per plant. pod length, and number of seeds were also recorded 1n 

seed treatment+ soil application with FK-14 -r FL-18 (1 0.2) . 

Maximum seed yield ( 1 705 kg/ha) was recorded w1th the application of rhizobacteria Fl-14 .._ FL-18 (seed 

treatment + soil application) followed by Trichoderma MTCC- 51 79 ( 1640kg/ha) at H1sar (Table 63). 

At Jagudan the effect of rhizobactena was found non sign1f1cant on ancillary characters. yield as well as 

quality of fenugreek except length of pod. However, seed and soil inoculation of FL-18 was found beneficial 

for improving y1eld 

At Kumarganj, seed treatment and soil application of rh1zobacteria (FL-18 + FK-14) gave max1mum 

growth in terms of max1mum pldnt height (91.40), length of pod (11.53 em). number of grains/pod (18.27) 

end seed yield of 11.43 q/ha. 

Table 63 . Effect of rhizobacteria on growth and seed yield of fenugreek at Hiser 

Treatment 

Rhizobacteria FK- 14 

(seed treatment) 

Rhizobacteria FK-14 (seed 

treatment + soil application) 

Rhizobacteria FL- 1 8 

(seed treatment) 

Rhizobacteria ~L-18 (seed 

treatment -r soil application) 

Rhizobacteria FK-14 + FL-18 

(seed treatment) 

Rhizobacteria FK- 14 + FL-18 

(seed + soil treatment) 

Trichoderma MTCC 51 79 

(Recommended dose) 

Control 

CD (P=0.05) 

.,,a ... r r 

Plant 
height 

(em) 

59.9 

71.8 

65.1 

65.1 

65.8 

71.0 

67.0 

70.5 

6.0 

Branches Pods Pod 
/plant /plant length 

(em) 

6.0 40.3 8.7 

6.2 47.7 8.7 

5.4 43.8 8.2 

5.5 40.5 8.3 

5.8 41.9 8.4 

6.2 54.4 9.0 

5.7 47.9 8.4 

5.8 38.6 8.6 

0.4 4.7 0.3 

Seeds Seed 
/pod yield 

(kg/ha) 

16.7 1417 

18.1 1583 

15.5 1478 

16.5 1535 

16.9 1548 

18.1 1705 

18.0 1640 

16.1 1503 

1.4 70 



10. Papri/@ 

l 0.1. Genetic resources 

1 0.1 .1 Germplasm collection, characterization, evaluation and conservation 
(Coimbatore, Guntur) 

The germ plasm collections of nine paprika accessions maintained at Coimbatore centre were 

evaluated. Among the nine accessions, Acc.3 recorded the highest fresh fruit yield of 328 g/plant 
followed by Acc.2 which recorded a yield of 248.3 g/plant. 

During the year 2007-08, twenty genotypes were evaluated at Guntur centre. Among the 
entries evaluated, maximum plant height was recorded by entry PGP-21 that was significantly 
superior to check CA-960 (50.7 em) and on par With the other check Byadagi Kaddi (69.9 em). 

Maximum number of primary branches was recorded in the entry PGP-29 that was significantly 
superior to the check Byadagi Kaddi (2.1 ), and on par with the other check CA-960 (3.0). Maximum 

numbers of secondary branches were recorded in the entry PGP-45 (19.3) where as maximum 
number of fruits was recorded in PGP-17 (132.9), which was significantly superior to the checks 
Byadagi Kaddi (91.5) and CA-960 (88.9). Highest yield (dry) was obtained in the entry PGP-17 (186 
g) followed by PGP-77 (169.1 g) and PGP-76 (158.8 g) which were significantly superior to checks 
PGP-56 (Byadagi Kaddi) (1 07 g) and PGP-57 (CA-960) (98.6 g). Fifteen germplasm lines were collected 
during the period. 
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IC.912\: Mhoc Projects 

I. Project title 

lnvestigator(s): 

Location: 

Duration: 

Total cost of the scheme: 

Progress of work 

Summary of achievements 

Strengthening the cause of geographical indication" appellation of major 

spices using molecular and quality profiling techniques 

B. SasJkumar, T. John Zachanah 

Indian Institute of Spices Research, Calicut 

1-11-2004 to 30-04-2008 

Rs. 23 524 lakhs 

Molecular and biochemical characters of traded Indian pepper (Malabar pepper) was generated and 

transmitted to Spices Board, the nodal agency to obtain Gl for the commodity and using the data, along with 

other detail. Gl for Malabar pepper is obtained. 

Developed an efficient protocol for the isolation of genom1c DNA from export grade capsules of Indian, 

Sri Lankan and Guatemalan cardamoms which will help in the molecular characterization of the traded 

cardamoms. This has IPR relevance. 

Physical, biochemical and molecular characterization of export grade Indian cardamom (AGEB), 

Guatemalan and Sn Lankan cardamoms revealed the superiority of lnd1an produce (AGEB). 

The volatile oil of export grade capsules of India, Guatemalan and Sri Lankan cardamom has been 

extracted by steam distillation and analyzed. GC/MS profiling has shown a total of 31 compounds in lndJan, 

25 in Guatemalan and 34 in Sr~ Lankan cardamoms, and 23 of them are common for all three produces. The 

quantitative result of lnd1an cardamom indicates the h1gh yield of 1 ,8-cineole (27 .59%) and =-terpenyl acetate 

(41 .65%) compared to other produce. 

Developed an efficient protocol for the ISolation of genomic DNA from export grade berries of black 

pepper from India, Vietnam, Indonesia and Malaysia. 

Molecular profiling (RAPD/IISR) of traded black pepper samples from lnd1a, Vietnam, Indonesia and 

Malaysia revealed a comparatively high genet1c s1milanty within the samples from particular country than 

between any two countnes. This has IPR relevance. 

Characterized export grade Indian and Chinese g1nger based on physical. biochemical and molecular 

parameters. 
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Charactenzed exoort graae turmenc based on physical, biochemical and molecular parameters. 

Technology developed 

An eff1c1ent protocol for the 1solat1on of high molecular weight DNA from powdered berries of traded 

black pepper. 

II. Project title 

1nvest1gator(s): 

Locat1on: 

Duration. 

Total cost of the scheme: 

Progress of the work 

Cloning of Phytophthora resistance and defense genes from Piper 

co/ubrinum 

K. Johnson George, M. Anandaraj 

Indian lnst1tute of Spices Research. Calicut 

November 2004 to 2007 

Rs. 16,53,000 

Different methods of gene walking v1z, Amplifications us1ng (1) degenerate random primers and R gene 

specific primers from the cloned fragment and (2) adaptor ligated PCR was attempted in P colubrinum. 

Amplified products were recovered from the attempts of gene walking using DNA and RNA. 

Ligation mediated walking on cDNAs from plants challenged with Phytophthora resulted in the amplification 

of fragment of size of approximately 400, which was cloned. 

Ill. Project title: Chemical characterization of Cinnamomum germplasm 

lnvestigator(s): N.K. Leela, J. Rema 

Location: Indian Institute of Spices Research, Calicut 

Duration: l .3.05 to 31 .8.2008 

Total cost of the scheme 42,75,500 

Progress of the work 

E1ghty two accessions of Clnnamomum verum, collected from IISR Research Farm, Peruvannamuzhi. 

were evaluated for bark oil and oleoresin contents and oil composition. The oil content varied from 0.3% to 

3.0%, where as oleoresin content ranged from 3.3 to 15.23% in these access1ons. Maximum oil content was 

obtained from the accession No. 290 (3 .0%) which was followed by accession no 309 (2.3%). Accession 

numbers 202, 338 and 548 yielded 2%011. Access1on nos. 265, 290, 301, 309, 363, 376, 378, 490,492 and 

507 contained above 10% oleoresin. 

The ch1ef constituent of the bark oil was cinnamaldehyde, which varied from 4.5% (Accn No. 21 OJ to 

59.3% (Accn No. 311 ). Other maJOr const1tuents were eugenol (0.99- 15.26%), benzyl benzoate (l. 7-48. 7%), 

t-caryophyllene (2. 7-27.7 %) and 11nalool (l .2-26. l %). Accn Nos. 290 and 309 contained 48.4% and 51 .6% 

c1nnamaldehyde respectively. 

Eighty seven access1ons of Cinnamomum germ plasm were analyzed for leaf oil composition by GC-MS 

analysis. The maJOr constituents of the oil were eugenol (75-98%) and eugenyl acetate (0. 11-35.6%) in all the 



accessions except Ace No 405 Ace no 405 was 1dent1f1ed as the benzyl benzoate chemotype of C verum. 

which conta1ned about 7 6 8% benzyl benzoate 

Essent1al 011 y1eld and compos1t1on of fru1ts of C verum and C malabatrum was determned dunng 

March to May 2007 Both the Oils were dominated by linalool dunng the Initial stages of fru1t development 

However, the concentration of linalool was higher 1n C malabatrum (60 5%) compared to that of C verum 

(25%) Subsequently the concentration of linalool declined w1th the advancement of fru1t matunty The 

essent1al OilS from npened fru1ts were nch 1n cad1nene and 1ts analogues (43% 1n C verum and 54% 1n C 

malabatrum) 

IV Project title 

lnvest1gator(s) 

Locat1on 

Durat1on· 

Total cost of the scheme 

Progress of work 

Molecular charactenzat1on and ma1ntenance of Nat1onal repository of 

Phytophthora 

Dr M AnandaraJ 

Dr A lshwara Bhat 

Dr R Suseela Bha1 

lnd1an Institute of Sp1ces Research. Calicut 

January 2005- January 2008 

Rs 25,53,000/-

Phytophthora ISolates collected from different hosts were deposited 1n the Nat1onal Repository of 

Phytophthora (NARPH), IISR, Calicut Collection was made dunng different t1me Along With those. new 45 

Isolates collected from vanous places of lnd1a were added to the repos1tory Samples of Infected leaves, 

roots. stems; sp1kes, fru1ts and so11 were collected from different places and used for ISolation The total collection 

of 44 7 Phytophthora Isolates were ma1nta1ned at room temperature 1n agar slants overlaid w1th l1qu1d paraffin 

and stenle d1st1lled water kept 1n small screw cap bottles Penod1c sub cultunng at SIX month Interval was done 

for ma1ntenance of the cultures Phytophthora ISOlates surv1ve 1n stenle water from s1x months to one year 

Cryopreservat1on protocols were standardized for long term storage of Phytophthora 1n wh1ch sk1mmed mlk 

could be used as a suitable cryoprotectant followed by DMSO and glycerol 

Morphological charactenzat1on 

Colony morphology, growth rate on agar, caducity, mat1ng type determnat1on, pathogen1c1ty test. In­

vitro screen1ng of Phytophthora ISolates aga1nst the b1ocontrol agent Fluorescent pseudomonads. IISR6 and 

fung1c1de res1stance were studied-for different Phytophthora Isolates 1n order to understand the 1ntra spec1f1c 

and 1nter spec1f1c d1vers1ty Carrot agar was used to study the colony morphology, growth rate at different 

temperatures, sporang1al characters and mat1ng type determ1nat1on The phenotypic characters of these 

1solates vaned 1ntra spec1f1cally and 1nter spec1f1cally The LB rat1o of the P capstctlsolates ranged from 1 7- 2 7 

and mean ped1cel length ranged from 38 2-209 m Mattng type determ1nat1on of Phytophthora Isolates 

done by the s1ngle unknown Isolate method 1n which a pure culture of each Isolate was patred w1th known A l 

and A2 tester on carrot agar 'piates contatntng sitosterol (30mg/l) 30 mm from each other 

Molecular charactenzat1on of Phytophfhora 

Molecular charactenzanon starts w1th ITS PCR ITS regton has typtcally been most useful for molecular 

systemattcs at the spectes level, and even wtthtn spectes (e g , to tdenttfy geographic races) The ITS reg1on of 
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the tsolates were ampltfted usrng the prtmers ITS 6 (5 GAAGGTGAAGTCGTAACAAGG-3') and ITS 4 (5-

TCCTCCGCTIATIGATATG-3) rn order to rdentrfy the Phytophthora rsolates The polymerase chatn reactron (PCR) 

ampl1f1ed a product of -800bp to 1200bp, from the rsolates as routrnely observed rn the amplrfrcatron of ITS 

regron usrng ITS 4 and 6 unrversal prtmers The ITS amplrcons were drgested w1th restnctron enzymes to reveal 

the specres rdent1ty and to reveal the rntra and rnter spectftc vanatrons a'Tlong the rsolates Htgh leve1s of 

rntraspectftc and rnterspecrftc vanab1l1ty rn the ITS regrons were observed among all the Isolates RFLP frngerpnnts 

clearly showed the exrstence of four subgroups wrthrn P capsJCJ from black pepper 

For the confrrmatron of the spec1es tdentrty, ITS ampl1cons were sequenced The entrre sequence of ITS 1 , 

ITS 2 and 5 8S, partral sequences of 28 S and 18S reg1ons were obtarned for P capsJcJ, P pafm1vora and P 

meadu Based on these sequences specres specrf1c pnmers were desrgned us1ng Clustal W Th1s could be 

used as a raptd detectron technrque for the three specres from host plants and sorl 

V ProJect title Stud1es on nematode problems of seed sp1ce crops 

lnvestrgator(s) I J Pruthl 

Locatton CCS Haryana Agncultural Untverstty. Htsar 

Duratton 1 4 2005 to 31 3 2008 

Total cost of the scheme Rs 9,59,312/-

Progress of work 

Summary of achtevements 

Seed treatment 1n cumtn wtth carbosulfan@ 3 0% (w/w) as seed dresstng and 0 l% (1 000 ppm) as seed 

soakrng for 6 h has been found effective agarnst Me!oJdogyne spp 

Mustard and neem cake as sorl applrcatron @ 5-1 0 g/kg sorl has also shown rmprovement 1n plant 

growth parameters and reductron rn nematode gallrng 

Sorl applrcatron of neemate (neem based granular pestrctde) has not been found effectrve agarnst 

Mefo1dogyne spp rn fenugreek, conander and cum1n 

None the lrnes of fenugreek and conander have been found resrstant to M mcogmta whereas all the 

lrnes of fennel showed resrstant reactron to this nematode 

RKB-68 strarn of Bacillus spp rn conander and strarns RKB 68 and RKB-91 rn fenugreek have shown promrsrng 

results 1n rmprov1ng plant growth parameters and reductng root-knot nematode rnfectton under pot conditrons 

____ Fj_eld evaluatron of vanous effectrve practrces for the management_otrooHnot nematode (Me!o1dogyne -- -- ~ -
spp ) rn fenugreek and conander crops showed max1mum performance of mustard cake applrcatron @ 5q/ 

ha, followed by sorl treatment wrth carbofuran @ 1 kg a 1 /ha and seed treatment wrth carbosulfan@ 3 0% on 

a 1 basts (w/w) 
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1. Singh, S.P. and Dwivedi, O.K. 2007. Impact of we. boron and iron elements on yield and economics 
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Guntur 

2. Giridhar, K .. Sarada, C. and and Reddy,Y.T. 2008. Eff1cacy of biofertilizers on the performance of 

ra1n fed coriander (Coriandrum sativum L.J in vertisols. J. Spices Aromat1c Crops 17(2): 98-102. 
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4. Sarada, C. and G1ridhar, K. 2008. Threats 1n production of coriander (Coriondrum sativum L.) in 
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6. Sarada, C., Giridhar, K. and Roo, N.H.P. 2008. Stud1es on character association in fenugreek 

(Trigonella foenum-graecum L.). J. Spices Aromat1c Crops 1 7(2): 82-84. 

7. Sarada, C.,Giridhar, K and Roo, N.H.P. 2008 . Effect of blo-regulators and time of application on 

growth and y1eld of conander (Coriandrum sativum) J. Spices Aromatic Crops 1 7(2): 183-186. 

Hiser 

8 Raj, H. and Thakral. K. K. 2008. Effect of chemcal fertilizers on growth, yield and qualiiy of fennel 

(Foeniculum vulgare Miller). J. Spices Aromatic Crops 17(2): 134-139. 

· 9. Tehlan. S.K. and Thakral, K.K. 2008. Effect of different levels of n1trogen and leaf cuttings on leaf and 

seed y1eld of conander [Coriandrum sativum) J. Spices Aromatic Crops 17(2): 180-182. 

1 0 Thakral, K. K. and Tehlan, S. K. [2006) Performance of fennel vaneties for growth and seed y1eld traits 

Haryana J. Hare. Sci. 35 (3 & 4): 351-352 . [Published in 2008). 

11 . Thakral, K.K., Tehlan, S.K and Partap, PS (2006) Vanetal evaluation 1n fenugreek for growth and seed 

y1eld. Haryana J. Hart Sc1. 35 (3 &4) . 344 -345 (Published in 2008). 

Jobner 
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12. Jain, N K. , Jot N.L. and Chaudhary GR. 2007 Response of fennel (Foenicu/um vulgare Mill.) to 

1norgan1c nitrogen, farmyard manure andAzospirillum. lnd1an Journal of Agncultural Sciences. 77(6)' 

376-378. 
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13 Rajput. S S and S1ngh, D 2007 Observation 0'1 Hybnd Vigour for Seed Yield and Quality Tra1ts 1n 

Fennel In Singh, K , Jakhor, M L and S1ngn, D [Eas) MultJtherapJc Medicinal and Sp1ceal Plants 

Vol 1 Aav1shkar Publishers, Ja1pur Pp 286-291 

14 Rajput. S S, S1nghan1a, D L, Si'igh, D and Jakhar, M L 2007 Aspects of heterosis 1n fennel A sp1ce 

w1th high therapeutic 1ndex In S1ngh, K , Jakhar, M L and Singh, D (Eds ), Mult1therap1c MediCinal 

and Sp1ceal Plants Vol 1 Aav1shkar Publishers, JaipJr Po 292-298 

15 S1ngh, D 2007 Medicinally Important Seed Sp1ces Related R & D Act1v1t1es 1n And and Sem1 Arrd 

Reg1ons In S1ngh, K , Jakhor, M L and S1ngh, D [Eds ), MultJ+iJerapJc Medicinal and Sp1ceal Plants 

Vol 1 Aav1shkar Publishers, Ja~pur Pp 31-56 

l 6 S1ngh, D md RaJput S S 2007 Fenugreek fA Wonder MedJcJnal herb) Crop Improvement Stud1es 

In S1ngh, K , Jakhar, M L and S1ngh, D (Eds ), MultJtherapJc MediCinal a'1d Sp1ceal Plants Vol 1 

Aav1shkar Publishers, Ja1pur Pp 302-306 

1 7 S1ngh, D, RaJPut. S S, Jakhar, M L and Singh, VV 2007 Fennel [a Potential Medicinal Herb) Exploitable 

Vanat1on 1n Y1eld Attnbutes In Singh, K , Jakhor, M L and Singh, D (Eds ), Multltherapic Med1c1nal 

and Sp1ceal Plants Vol 1 Aav1shkor Publishers, Ja1pur Pp 30 7-31 0 

18 Singh, V V, S1nghan1a, D L , Sastry, E V D , S1ngh, D and RaJ put. S S 2007 Relat1ve EffiCiency of 

Different Population lmprove'Tlent Methods 1n Fennel Mult1therap1c Medicinal & Sp1cea1 Plants Vol 

1 Ed1ted by Singh, K , Jakhar, M L and S1ngh,D , Aav1shkar Publishers, D1stnbutors, Ja1pur Pp 324-

327 

1 9 S1nghKumhar, 8 l , Sastry. E V D and S1ngh, D 2007 Some Aspects of Mutat1on Breed1ng 1n Fenugreek 

under Field Evaluation In S1ngh, K , Jakhar, M L and Singh, D [Eds ), Multitherap!c MediCinal and 

Sp1ceal Plants Vol 1 Aav1shkar Publishers, Ja1pur Pp282-285 

Mudigere 

20 Dushyantha Kumar, B M, Narayanswamy, M and Rangaswamy, S D 2007 Performance of 

cardamom clones (Malabar type) under h1gh elevation and high rainfall areas 1n Karnataka, Journal 

of Plantation Crops, 35(2) 11 4-115 

Panniyur 

21 VanaJO, T, Neema, V P, Rajesh, R and Mammootty, K P 2007 Graft recovery of Ptper ntgrum L 

runner shoots on Ptper colubnnum rootstocks as Influenced by vanet1es and month of graft1ng 

Journal of Tropical Agnculture, 45 ( 1 & 2) 61-62 

Peech1parar 

22 Sworna Pma, Prem Joshua, J, Galice Leo Just1n, C and Jayasekhar 2007 Effect of blofertil1zers on 

the growth and y1eld of c1nnamon (Ctnnamomum zeylantcum) lnd1an J Agrl Res 41 (4) 31 0-312 

Pund1ban 

23 Bandyopadhyay, S, Bhattacharya, PM, Chowdhury, A K and Dash, S K 2007 Management of 

leaf blotch and leaf spot of turmenc Current Agncultural Research 20 (1-2) 1-8 
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24. Singh A K. 200 7. Screening of turmeric cultivars against Taphria and Colletotricum leaf spot diseases. 

Indian J. Plant Protect1on 35:143. 

25. Singh A K. 2007. Effect of weather parameters and integrated disease management of powdery 

m1ldew of coriander. Indian J. Plant Protection 35:359-360. 

26. Lokesh, M.S., Hegde, H.C and Naik, N. 2008. Efficacy of systemic fungicides and antagon1st1c 

organism for the management of Phytophtora foot rot of black pepper in areca nut cropping system. 

J. Spices Aromatic Crops 17(2): 114-121. 
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78 

27. Dohroo, N.P. 2007. D1seases of Turmeric. In: Ravindran, P.N. Babu, K., N., Sivaraman, K. (Eds.), Turmenc­
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List of :J(esearcli Programmes 

Project Code 

BLACK PEPPER 

PEP/CI/1 

PEP/CI/1.1 

PEP/CI/2 

PEP/CI/2.1 

PEP/CI/3 

PEP/CI/3.1 

PEP/CI/3.2 

PEP/CI/3.3 

PEP/CM/4 

PEP/CM/4.4 

PEP/CM/4.5 

PEP/CM/4 .6 

PEP/CM/4.7 

PEP/CP/5 

PEP/CP/5.1 

PEP/CP/5.2 

Title 

Genetic Resources 

Germplasm collection, charactenzation, 

evaluation and conservation 

Hybridization Trial 

lntervarietal hybnd1zat1on to evolve 

high yielding vanet1es 

Coordinated Varietal Trial (CVT) 

CVT 1991 -Series IV 

CVT 2000 - Series V 

Panniyur, S1rsi and Ambalavayal 

CVT 2006 

Pampadumpara, Pundibari, 

Nutrient Management Trial 

Development' of organic package for sp1ces 

based cropp1ng system - Observational trial 

Organic farming in black pepper - 2006 

Sirs1 and Yercaud 

Effect of micronutrients 1n black pepper 

(adaptive trial) 

Rooting of orthotropic shoots 1n black pepper 

Sirsi and Yercaud 

Disease Management Trial 

Adapt1ve trial on management of 

Phytophthora foot rot of black pepper 

in farmers f1eld 

Trail on management of Phytophthora foot 

rot of black pepper 1n ex1st1ng plantat1on 

Centres 

Chintapalle, Dapoli, Panniyur, 

Pund1ban, Sirsi and Yercaud 

Panniyur 

Yercaud 

Chintapalle, Pampadumpara, 

Chintapalle, Dapoli, Panniyur, 

Sirsi , Yercaud and Pechiparai 

Chintapalle, Sirsi, Panniyur, 

and Dapol1 

Panniyur, Dapoli, Pech1parai, 

Dapoli, Pann1yur, Pech1para1, 

Chintapalle, Dapoli, Panniyur, 

Pampadumpara, Mudigere 

and Sirs1 

Chintapalle, Dapol1, Panniyur, 

Pampadumpara, Mud1gere 

and S1rs1 
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PEP/CP/5 3 Troll O'l management of Phytophthora foot Ch1ntapalle Dapol1, Pann1yur, 

rot of black pepper 1n new plantation Pampadumpara Pech1para1, 

Mud1gere and S1rs1 

PEP/CP/6 Pest Management Tnal 

PEP/CP/6 1 Management of scale-Insects of black Mud1gere and 

pepper w1th orga'IIC products Pampadumpara 

CARDAMOM 

CAR/Cf/1 Genet1c Resources 

CAR/Cl/1 1 Germplasm collection, charactenzat1on, Mud1gere and 

evaluation and co'1servat1on Pampadumpara 

CAR/Cf/2 Hybnd1zat1on and Selection 

CAR/Cl/2 1 Evaluation of OP progen1se under Mud1gere 

1ntens1ve management 

CAR/Cf/3 Coordinated Vanetal Tnal 

CAR/C1/3 4 CVT 2000- Senes IV Mud1gere and Sakleshpur 

CAR/Cl/3 5 CVT 2005 senes V Pampadumpara and 

Mud1gere 

CAR/Cl/3 6 CVT 2007-senes VI Mud1gere, Pampadumpara 

and Sakleshpur 

CAR/CI/4 Vanetal Evaluation Tnal (VET) 

CAR/Cf/4 1 Initial evaluation tnal - I Mud1gere 

CAR/CI/4 2 Initial evaluation tnal - H Mud1gere 

CAR/CM/5 Nutnent Management Tnal 

CAR/CM/5 2 Effect of blofertllizer, Azospmllum Mud1gere 

on cardamom 

CAR/CM/5 3 Effect of blofertllizers, P solub11izers Mudlgere 

on cardamom 

CAR/CM/5 4 Effect of neem cake on product1v1ty, pest Mud1gere 

and disease 1nc1dence 1n cardamom 

CAR/CP/6 Pest Management Tnal 

CAR/CP/6 1 Bioecology of natural enem1es of major Mud1gere 

pests of cardamom 

CAR/CP/6 2 Est1mat1on of quantitative and qualitative Mud1gere 

losses due to thnps damage 1n cardamom 

CAR/CP/6 3 Management of shoot fly 1n cardamom Mud1gere 

CAR/CP/6 4 Management of cardamom root grub Pampadumpara 

through entomopathogen1c nematodes 
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CAR/CP/6 5 Tnal on management of par1cle and clump Mud1gere and 

rot of cardamom 1n ex1St1ng plantation Pampadumpara 

CAR/CP/6 6 Tnal on management of pan1cle and Mud1gere and 

clump rot of cardamom 1n new plantation Pampadumpara 

GINGER 

GIN/CI/1 Genet1c Resources 

GIN/CI/l 1 Germplasm collection, charactenzat1on, Dhol1, Kumarganj, Pottang1, 

evaluation and conservation Pundiban, Ra1garh, Ch1ntapalle 

and Solan 

GIN/CI/2 Coordinated Vanetal Tnal 

GIN/CI/2 1 CVT 2000 - Senes V Ra1garh and Pottang1 

GIN/CI/2 2 CVT 2005 - Senes VI Solan 

GIN/CI/2 3 CVT 2006 - Senes VII Kumarganj, Pottang1 and 

Pund1ban 

GIN/CI/3 Vanetal Evaluation Tnal 

GIN/CI/3 1 Initial evaluation tnal (lET 2006) Ra1garh, Solan, Pottang1 and 

Dhol1 

GJN/CI/3 2 Comparative y1eJd tnal Pottang1 

GIN/CI/4 Quality Evaluation Tnal 

GIN/Cl/4 1 Evaluation of germplasm for quality Solan 

GIN/CM/5 Nutnent Management Tnal 

GIN/CM/5 1 Effect of m1cronutnents on g1nger KumarganJ, Pottang1, and 

Ra1garh 

GIN/CM/5 2 Organic farm1ng 1n g1nger 2006 Solan, Pund1ban, Pottang1, 

Dhol1 and KumarganJ 

GIN/CP/6 D1sease Management Tnal 

GIN/CP/6 1 D1sease surveillance and etiology Solan 

of rhizome rot 1n g1nger 

GIN/CP/6 2 B1ocontrol studies on rhizome rot Kumarganj and Pottang1 

of g1nger (final report) 

GIN/CP/6 3 Integrated management of Pyth1um, KumarganJ, Solan Pundlban 

Fusanum and Ra/stoma on g1nger and Ra1garh 

(f1nal report} 

GIN/CP/6 4 Survey and mon1tonng of diseases 1n g1nger Pundiban and Ra1garh 

GIN/CP/6 5 Management of rhizome rot }n g1nger Ch1ntapalle and SJrs1 
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TURMERIC 

TUR/CI/1 GenetiC Resources 

TUR/CI/1 1 Germplasm collection, charactenzatlo'l, Co1mbatore, Dhol1, Jagt1al. 

evaluation and conservat1on KumarganJ, Pottang1, Pund1ban 

and Ra1garh 

TUR/CI/2 Coordinated vanetal tnal 

TUR/CI/2 1 CVT 2000 - Senes V Jagt1al and Ra1garh, 

TUR/Cl/2 2 CVT 2004 Senes VI Ch1ntapalle, Co1mbatore. 

Kumargan), Pottarg1, Pund1ban 

and Ra1garh 

TUR/CI/3 Vanetal evaluation tnal 

TUR/CI/3 1 Comparative y1eld tnal 2005-06 Jagt1al and Pottang1 

TUR/CI/3 2 lnJtJal evaluation tnal 2006 Kumargan), Pottang1 and 

Pundiban 

TUR/CI/4 Quality evaluation tnal 

TUR/CI/4 1 Quality evaluat1an of germplasm Co~mbatore 

TUR/CI/4 2 Impact of enwonment on quality of turmenc Co~mbatore 

TUR/CM/5 Nutnent Management Tnal 

1UR/CM/5 1 Effect of bJofertJIJzer, Azospmllum on turmenc Dhol1 and Kumargan) 

(f1nal report] 

TUR/CM/5 2 Effect of organ1c farmng 1n turmenc Dhol1 

TUR/CM/5 3 Organ1c farm1ng 1n turmenc CoJmbatore, DhoiJ, Jagt1al, 

Pottang and PundJban 

TUR/CM/5 4 Eff1cacy of b1ocontrol agents for control Pottang1 

of rhizome rot of turmenc 

TUR/CM/5 5 Effect of mcronutnents on turmenc Pottang1 and Ra1garh 

TUR/CP/6 D1sease Management Tnal 

TUR/CP/6 1 Survey and JdentJfJcatJon of disease caus1ng Co~mbatore, Pund1ban and 

organ1sms 1n turmenc and screen1ng Ra1garh 

of turmenc germplasm aga1nst diseases 

TUR/CP/6 2 Investigations on the causal organ1sm Kumargan) 

of rhizome rot of turmenc and screen1ng 

of bJocontrol agents for 1ts management 

(f1nal report] 

tit 1 



TREE SPICES 

TSP/CI/1 

TSP/CI/1.1 

TSP/CI/2 

TSP/CI/2.1 

TSP/CI/2.2 

TSP/CI/2.3 

TSP/CM/2 

TSP/CM/2.1 

TSP/CP/3 

TSP/CP/3.1 

SEED SPICES 

CORIANDER 

COR/CI/1 

COR/CI/1.1 

COR/CI/2 

COR/CI/2.1 

COR/CI/2.2 

COR/CI/2.3 

COR/CI/3 

COR/CI/3.1 

COR/CI/4 

COR/CI/4.1 

COR/CM/5 

COR/CM/5.1 

COR/CM/5.2 

COR/CM/5.3 

Genetic Resources 

Germplasm collection. characterization. 

evaluation and conservation of clove, 

nutmeg and cinnamon 

Coordinated Varietal Trial 

CVT 1992 - clove 

CVT 2001- nutmeg 

CVT 2001 -cassia 

Propagation/Multiplication Trial 

Softwood grafting 1n clove 

Disease Management Trial 

Survey for disease incidence in tree spices 

Genetic Resources 

Germplasm collection, description, 

characterization, evaluation, conservation 

and screening against diseases 

Coordinated Varietal Trial 

CVT 2001 -Series V [final report) 

CVT 2004 - Production of leafy type 

coriander dunng off-season 

CVT 2005 

Varietal Evaluation Trial 

lnit1al evaluat1on trial 

Quality Evaluation Trial 

Quality evaluation in coriander 

Nutrient Management Trial 

Effect of biofertilizer, Azospirillum on coriander 

Effect of bio-regulators on coriander 

Identification of drought/ alkalinity tolerant 

source 1n coriander 

Dapoli and Yercaud/ 

Pechiparai 

Yercaud and Pechiparai 

Dapoli and Pechiparai 

Pechiparai 

Dapoli 

Dapoli and Pechiparai 

Coimbatore, Dholi, Guntur, 

Hisar, Jagudan, Jobner and 

Kumarganj 

Coimbatore 

Coimbatore, Guntur and Hisar 

Jagudan, Jobner, Guntur. 

Dholi, Raigarh, Hisar and 

Kumarganj 

Hisar, Guntur, Jobner. 

Kumarganj and Jagudan 

Jobner 

Dholi 

Jobner 

Guntur , Coimbatore and 

Kumarganj 
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COR/CM/5 4 

COR/CP/6 

COR/CP/6 1 

CUMIN 

CUM/CI/1 

CUM/CI/1 1 

CUM/CI/2 

CUM/CI/2 1 

CUM/CI/3 

CUM/CI/3 1 

CUM/CI/4 

CUM/CI/4 1 

CUM/CP/5 

CUM/CP/5 1 

CUM/CP/5 2 

CUM/CP/6 

CUM/CP/6 1 

FENNEL 

FEL/CI/1 

FNL/CI/1 1 

FNL/CI/2 

FNL/CI/2 1 

FNL/CI/2 2 

FNL/CI/2 3 

FNL/CI/3 

FNL/CI/3 1 

84 

Role of rh1zobacterra 1n growth promot1on 

of conander 

D1sease Management Trial 

Management of powdery mildew 

and stem gall 1n conander 

Genetic Resources 

Germplasm collection, charactenzat1on, 

evaluation conservation and screen1ng 

aga1nst diseases 

Coordinated Var1etal Trial 

CVT 2005 

Varietal Evaluation Trial 

ln1t1al evaluation tnal 

Quality Evaluation Trial 1 

Quality evaluation 1n cumn 

Nutrient management trial 

ldent1f1cat1on of drought tolerance 

Role of rh1zobactena on growth and y1eld 

of cumn 

Disease Management Trial 

Management of Wilt and blight diseases 

1n cum1n 

Genetic Resources 

Germplasm collection, characterrzat1on, 

evaluation, conservation and screen1ng 

aga1nst diseases 

Coordinated Varietal Trial 

CVT 2004 -Senes V 

CVT - Transplant early rab1 2006 

CVT 2007 

Varietal Evaluation Trial 

ln1t1al evaluation tnal 

Co1mbator, Guntur, H1sar and 

Jagudan 

Co1mbatore, KumarganJ, 

Dhoi1Jagudan, Jobner,and 

Ra1garh 

Jagudan and Jobner 

JobnerandJagudan 

JobnerandJagudan 

Jobner 

Jobner 

Jagudan 

Jagudan and Jobner 

Dholi, H1sar, Jagudan, Jobner 

and KumarganJ 

Dhol1, H1sar, Jagudan, Jobner 

and Kumargan1 

Jagudan 

Jagudan 

H1sar, Jobner , Kumargan1 and 

Jagudan 
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FNL/CI/4 Quality evaluat1on tnal 

FNL/CI/4 1 Quality evaluation 1n fennel Jobner 

FNL/CM/5 Nutnent Management Tnal 

FNL/CM/5 1 Effect of b!Ofertllizer, Azospmllum on fennel Dholi 

FNL/CM/5 2 Identification of drought/alkalinity tolerance Kumargan] 

source 1n fennel 

FNL/CM/5 3 Role of rh1zobactena on growth and yield Jagudan 

of fennel 

FENUGREEK 

FGK/CI/1 Genehc Resources 

FGK/CI/1 1 Germplasm collection, charactenzat1on. Dholi, Guntur. H1sar, Jagudan. 

evaluation conservation and screen1ng Jobner and KumarganJ 

aga1nst diseases 

FGK/CI/2 Coordinated Vanetal Tnal 

FGK/CI/2 1 CVT 2001 - Senes V (final report) Jagudan 

FGK/CI/2 2 CVT 2005 - Senes VI Jobner and H1sar 

FGK/CI/2 3 CVT 2006 Kumargan], Dholi, Guntur and 

Jagudan 

FGK/CI/3 Vanetal Evaluation Tnal 

FGK/CI/3 1 Initial evaluation tnal Guntur, H1sar. Jagudan, 

Kumargan] and Jobner 

FGK/CM/4 Nutnent Management Tnal 

FGK/CM/4 1 Effect of biofert!lizers. Azospmllum/ Dholi 

RhizObium on fenugreek (f1nal report) 

FGK/CM/4 2 Identification of drought/tolerance source Jobner and Guntur 

1n fenugreek 

FGK/CM/4 3 Effect of b1o-regulators on fenugreek Jobner, Co1mbatore. Dhol1 

and Kumargan] 

FGK/CM/4 4 Role of rh1zobactena on growth Dholi, Guntur, H1sar, Jagudan 

and y1eld of fennel and KumarganJ 

PAPRIKA 

PAP/CI/1 1 Germplasm collection. charactenzat1on. Combatore and Guntur 

evaluation and conservation of paprika 
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Staff Position 

PROJECT COORDINATOR'S OFFICE 

Project Coordinator 

Scientist SS (Hort.] 

Technicallnfarmation Officer 

Personal Assistant 

Supporting staff 

COORDINATING CENTRES 

1. Cardamom Research Station, KJ'ou. Pampadumpara 

1. Breeder 

2. Agronomist (Hort.] 

3. Jr. Entomologist 

4. Farm Assistant (Sel. Gr.] 

5. Lab Assistant (Grade II] 

6. Peon 

2. Pepper Research Station, KAU, pcmniyur 

1 . Pathologist (Assoc. Professor) 

2. Jr. Breeder (Asst. Professor] 

3. Jr. Pathologist 

4. Jr. Horticulturist (Agronomy] 

5. Farm Supervisor (Gr. II] 

6. Farm Supervisor (.Sr. Gr.] 

7. Farm Supervisor (Gr. I] 

8. Lab Assistant (Gr. Ill ] 

9. Peon (Sel. Gr.] 

3. Regional Research Station, UAS (aangalore), Mudigere 

1. Pathologist 

2. Agronomist (Hort.] 

3. Breeder 

4. Jr. Entomologist 

5. Technical Assistant 

6. Technical Assistant 

7. M.<ac;;.<;.<aC\q,<a~ 

Dr M Anandaraj 

Dr D Prasath 

Dr Johny A Kallupurackal 

Ms Al1ce Thomas 

Mr K Chandran 

Vacant (July 2006] 

(Post shifted to RARS Ambalavayal] 

Vacant 

Dr A Joseph Rajkumar 

Mr C G Pradeep 

MrC S Manoj 

Mr Paulose Mathew 

Dr 'K P Mammootty 

brVP Neema 

Vacant 

Vacant 

Mr K Lakshmanan 

Mr P P Muralidharan 

Mr P Krishnan 

Ms Nirmala Chellath 

KRajeev 

Dr_ S D Rangaswamy 

Mr K M Devaraju 

Dr B M Dushyanthakumar 

Dr D Jemla Naik 

Mr Narayana 

Mr V Mallikarjunappa 

Ms Savithri 



4. Agricultural Research Station, UAS (Dharwad), Sirsi 

l . Jr. Patholog1st (Assoc. Prof.] 

2. Jr. Horticultunst 

3. Technical Assistant 

5. Horticultural Research Station, TNAU, Yercaud 

l . Agronomist (HortJ 

2. Jr. Breeder (Hart.) 

3. Lab Assistant 

6. Department of Spices & Plantation Crops, TNAU, Coimbatore 

l . Breeder (Horticultunst] 

2. Jr. Pathologist 

3. Agricultural Assistant 

7. Horticultural Research Station, ANGRAU, Chintapalle 

1 . Horticulturist 

2. Junior Pathologist 

3. Technical Assistant 

8. Regional Agricultural Research Station, ANGRAU, Jagtial 

1 . Jr. Pathologist 

2. Jr. Horticultunst 

3. Technical Assistant 

9. Horticultural Research Station, ANGRAU, Guntur 

1 . Horticulturist 

2. Jr. Breeder (Hart.] 

3. Sub ASSIStant 

10. Department of Vegetable Crops, Dr YSPUHF, Solan 

1 . Breeder (Oiencultunst] 

2. Jr. Pathologist 

3. Jr. Biochemist 

4. Field Assistant 

11 . High Altitude Research Station, QUAT, Pottangi 

1. Breeder 

2. Jr. Breeder 

3. Technical Assistant 

4. Technical Assistant 

Dr. M S Lokesh 

Mr. Nagesh Naik 

Mr G V Heregowder 

Dr V Lakshmanan 

Dr R Swarnapiria 

(Posted at HRS Pechparai] 

Mr P Pappu 

Dr. (Mrs.] N. Shobe 

Dr. R Muthulakshmi 

Mr R Swaminathan 

Sri D Lakshminarayana 

Dr. N. Rajk 

Post filled on contract basis 

from 26-5-2007 

Ms M Prameela 

Mrs K Uma Maheshwari 

Mr G. Snkanth 

Smtc Sarada 

Sri K Giridhar 

Mr U Veerabhadra Roo 

Dr B N Karla 

Dr N P Dohroo 

Dr Neerja S Rona 

Mr Rajeshwar Chauhan 

Vacant 

Mr D K Dash 

Mr L C Murmu 

Mr L K Mishra 

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

1 . Sr. Breeder 

2. Breeder 

g. J>. Agronom1st 

Dr EVD Sastry 

Dr Dh1rendra S1ngh 

Dr N l Jot 



4 Jr Pathologist 
5 J I BIOChemist 
6 TechnJca! AssJstant 
7 1echnlcol Assls1on1 

13 Ma1n Spices Research Stat1on, SDAU, Jagudan 

1 Pathologist 

2 Jr Breeder 

3 Techn1ca1 Assistant 

14 Department of Vegetable Crops, CCS HAU, H1sar 

Hortlcultunst/Oieoncultunst 

2 ASSIStant SCientiSt (VC) 

15 Dept of Horticulture, T1rhut College of Agncullure, RAU, Dholl 

Hort1cultunst 
2 Jr Pathologist 

3 Technical Ass1stant 

16 Dept of Vegetable Sc1ence, NDUAT, KumarganJ 

Horttcultunst 

2 Jr Pathologist 

3 Jr Breeder 

4 Techn1cal Ass1stant 

5 Techn1cal Ass1stant 

1 7 Dept of Horticulture, UBKVV, Pund1barl 

l Hort1cultunst 

2 Jr Breeder 

3 Jr Pathologist 

4 Technical ASSistant 

5 Technical ASSistant 

18 Dept of HortiCUlture, KKV, Dapoh 

) Horttcu/turtst 

2 Jr Pathologist 

3 Jr Breeder 
4 Technical Ass1stant 

5 Techrucal Asststant 

19 Reg1onal Agncultural Research stat1on, IGAU, Ra1garh 
1 Hort1cultunst 
2 Jr Breeder 
3 Jr Pathologist 
4 Technical Assistant 
5 Technical Assistant 

'Z77t'Zti:W 

Dr K S Shekhawat 

Vacant 
DrS S Ra)pUt 
MT S ~ l<:umowo1 

Dr K D Patel 
MrG M Patel 
Mr S R Chaudhan 

Dr K K Thakkral 

Dr Suresh Tehlan 

DrS P S1ngh 
Dr A K Mlshra 
Dr AN Mlshra 

Dr J D1x1t 
Dr R P Saxena 

DrV P Pandey 
Mr R KGupta 
MrVK Singh 

Vacant 
DrN Bhowm1k 
MrS Bandyopadhyay 

MrsADas 
Mr B Dutta 

Prof R N Nawale 

Pro~ u A Godre 
Prof U B Pethe 
G R Gawand1 

Mr AB Jadhav 

Dr C R Gupta (upto l 0-3 2008) 
Vacant 
Dr A K S1ngh 
Mr D S Kshatn 
Vacant) 
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:7/nnuai!Repor/ 2007- 0~1 

Statement of ,fund released to AICRPS Centers (2007 -08) (Rs. in lakhsJ 

Name of the 'Allocation 1st half II nd half Tech. Add. Grand 

Centre 2007-08 released released Ass. Fund total 

released 

Pampadumpara (KAU) 3.838 3.838 3.838 

Pann1yur (KAU) 33.537 5 00 5.00 0.100 23.437 33.537 

Mud1gere (UAS-B) 23 60 4 300 4.30 15.00 23.60 

S1rs1 (UAS-D) 19.25 2.125 2.125 15.00 19 25 

Yercaud (TNAU) 9.75 2.475 2 475 4.800 9.75 

Co~mbatore (TNAU) 9.35 2 575 2.575 0100 410 9 35 

Ch1ntapalli (APAU) 4 595 2.075 2.075 0.445 4.595 

Jagt1al (APAU) 3.069 2.125 0.894 0.050 3.069 

Guntur (APAU) 1 i .70 - 2.325 2.325 0 050 7.00 11 70 

S?lan (YSPUHF) 16.925 3.938 3.937 0.050 9.00 16.925 

Pottang1 (OUAT) 2.625 2.525 0.100 2.625 

Jobner (RAJAU) 13.965 6.113 6.112 0.150 1.590 13.965 

Jagudan (GAU) 9.25 3 025 3.025 0.100 3.10 9.25 . 

H1sar(HAU) 8.453 2.425 2.229 0.100 3.699 8.453 

Dho\1(RAU) 3.90 1 925 1.925 0.050 3.90 

Kumarganj(NDUAT) 21.275 4.638 4.637 12.00 21.275 

Pund1ban(BCKW) 6.425 2.888 2.887 0.050 0.60 6 425 

Dapoi1(KKV) 19.125 3 538 3.537 0.050 12.00 19.125 

Ra1garh(IGKW) 10.053 3.988 3 987 0.050 2.028 10.053 

AICRPS Workshop 0.315 0.315 0 315 

Total 231.00 61.841 54.360 1.00 113.799 231.00 

> """( 



Weatfier 1Jata 

Chintapalle 

Month Rainfall (mm) Ra1nydays Temperature (0C) Relative Humidity (%) 
Max M1n Max Min 

Apnl' 07 94.2 7 34.3 17.5 84.5 63.3 
May 71.2 5 36.8 20.8 76.0 53 .6 
June 342.6 13 29.4 21.0 87.6 71 .5 
July 91 .8 9 27.6 21.3 88.2 79.1 
August 201 .2 15 27 .2 20.6 87.0 78.0 
September 246.0 14 26.7 20.8 89.3 81 2 
October 275 0 11 26.7 18.0 91.0 74.4 
November 20.6 1 26.9 11 .8 83.4 58 .2 
December 0 0 26 3 10.9 81.9 51.0 
January' 08 0 0 26.7 8.5 82.3 38.9 · , 
February 20.8 2 26.7 13.5 82.8 45.1 
March 88 .6 7 29.8 14.8 82 7 42.5 

Coimbatore 

Month Rainfall (mm) Rainy days Temperature (0C) Relative Humidity (%) 
Max M1n Max Min 

Apnl' 07 57.7 5 23.9 35 .3 86 40 
May 80.8 4 23.7 34.5 85 47 

June 60.6 5 23 6 32.1 80 ~55 

July 82.0 7 23 .1 29.6 84 64 

August 84.3 5 22.3 30.4 89 59 

September 14.4 21 .3 31 .2 85 55 
October 278 8 10 21.8 30.6 90 60 
November 56.5 4 19.9 29.7 90 53 
December 114 9 3 19.3 28 4 89 54 
January'08 10.0 29 .8 18.8 89 41 

February 21.8 1 31 .8 19.3 85 36 
March 0 0 34.7 21.9 81 32 

M r >? 



J/n!u!a{!J?epor/ ,2007- Od'! 

Dapoli 

Month Rainfall (mm) Rainy days Temperature (0C) Relative Humidity (%) 

Max Min Max Min 

Apnl' 07 0.2 0.0 33.2 20.4 93.2 62.7 

May 14 8 2.0 33.4 23.1 87 .8 62.2 
June 1273.5 23 .0 31.1 24.3 94 0 83 .0 

July 971.1 27.0 28.7 23.8 95.9 92.2 
August 1067.6 31.0 28 2 23.3 97 .0 87 .8 
September 919.4 21.0 28.7 22.9 98.3 91.4 
October 11.8 1.0 32 1 20.8 96.3 70.0 
November 3.6 1.0 32.8 16.6 95.4 70.7 
December 0.0 00 32.1 14.6 95.2 59.9 
January' 08 0.0 0.0 31 .57 10.71 94.48 46.23 
February 0.0 0.0 29.9 11 6 91.9 45.9 
March 16.0 2.0 32.4 17.4 91 .6 50.5 

Dholi 

Month Rainfall (mm) Rainy days Temperature (0C) Relative Humidity (%) 
Max Min Max Min 

January' 07 21.3 7.2 92 3 60.6 Nil Nil 
February 24.0 11.6 93.3 63.5 26 3 
March 27 .8 14.0 87 .0 47.9 21.6 3 
April 35.6 22.7 75 39 30.0 4 
May 36.5 25.6 76 41 64.0 2 
June 34.4 26.8 78 65 106.5 4 
July 31.0 26.6 90 81 698.1 23 
August 31 .5 27.2 89 76 631.1 21 
September 31 .6 26.8 89 75 620.4 13 
October 31 .3 24.3 91 65 170.3 4 
November 28.0 17.6 90 56 18.5 1 
December 23.2 10.7 89 49 0 0 

Guntur 

Month Rainfall (mm) Rainy days Temperature (0C) Relative Humidity (%) 
Max Min Max Min 

April' 07 25.00 2 36 .5 24.3 81 42 
May 26.2 3 41 8 27.7 61 29 
June 190 8 35.7 26.5 76 55 
July 262.6 12 34.15 24.48 82.4 58 .1 
August 224.2 11 32.3 25.1 83 .8 66.1 
September 171 .3 10 31 6 24.8 87 .5 68.6 
October 95.8 6 31 22.7 85.5 68 .1 
November 66.6 2 30.8 19.4 87.8 53.1 
December 0 0 30 53 18.97 84.23 47.9 
January' 08 0.05 0 30 3 20.7 90.84 45 
February 83.9 3 30.9 20.7 90.97 55 
March 0.0 0 33.0 23.0 88 .9 48.2 
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Hiser 

Month Rainfall Temperature (0C) Relative Humidity (%) 
(mm) Max Min Max Min 

Apnl' 07 2.0 38.1 17 7 66 23 
May 46 2 39 8 23 8 59 27 

June 167 7 38.5 26.5 72 45 
July 21.0 36.9 26 5 81 52 
August 71.0 35.3 26 3 86 60 
September 66.3 34.0 23.7 90 55 
October 00 33.7 13.9 83 27 
November 00 29.4 10.6 88 35 
December 3.8 21.5 4.8 92 39 
January' 08 33 18 6 3.2 90 38 
February 09 21 0 4.0 86 37 
March 0.0 32.2 12.0 85 31 

Jagtial 

Month Ra1nfall (mm) Ra1ny days Temperature (0C) Relative Hum1d1ty (%) 
Max M1n Max Min 

January'07 0.0 0 30.2 14.4 74 36 
February 00 0 30.6 15.7 62 30 

March 0.0 0 33 5 17.5 58 32 
Apnl 3.4 0 38.5 22.0 60 34' 
May 8.2 1 42.1 26.2 47 24 

June 96.0 8 36.3 25.9 70 52 
July 169.0 9 33.6 24.5 76 61 

August 151.0 10 32.3 23.6 80 63 
September 244.2 11 32 2 23.0 84 69 

October 76 2 4 32.1 18 7 77 46 

November 29.0 1 31 2 14 2 70 34 

December 0.0 0 30.9 13.9 68 36 

Jobner 

Month Rainfall (mm) Rainy days Temperature (0C) Relative Humidity (%) 
Max Min Max Min 

January'07 1.4 0 23.9 4.4 84.2 31 8 

February 5.8 0 25 5 10.6 82.7 37.7 

March 12.5 2 31.4 14.0 70.7 23 7 

Apnl 1 3 0 39.8 20.8 45.2 15.4 

May 00 0 40 6 24.9 43 0 17.0 

June 5.7 1 39.2 26.8 62.0 35.0 
July 83.4 8 34.2 25 3 82.0 50.0 

August 19.5 2 32.9 25.2 83.0 57.0 
September 0.0 0 0.0 00 0.0 00 

October 0.0 0 00 0.0 0.0 0.0 
November 0.0 0 0.0 00 00 00 
December 0.0 0 0.0 0.0 0.0 00 
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Mudigere 

Month Rainfall (mm) Rainy days Temperature (0C) Relative Humidity (%) 

Max Min Max Min 

April' 07 67.0 8 82.30 76.2 29.81 16 33 
May 76.0 6 94.38 88.06 31.74 17.01 

June 1102.6 18 90.06 81.40 24.88 18.15 

July 1193.8 26 91.51 81.74 23.38 17.40 

August 1107.4 25 91 .77 85.48 23 .00 17 .70 
September 753.4 25 89.40 78.46 26.66 18.563 
October 310.6 8 88.54 78 .64 26.22 18.06 

November 23.2 2 85.17 75.13 26.62 17.33 
December 0 0 84.45 74.45 26.69 15.81 
January' 08 0 0 77 .80 57 .61 27.66 15.28 
February 46.0 2 88.34 60.68 29.86 15 89 
March 244.4 9 86.82 76.25 28.25 17.79 

Panniyur 

Month Rainfall Rainy days Temperature (0C) Relative Humidity (%) 
(mm) Max Min 

January' 07 0 0 34.4 22 .4 72.7 
February 0 0 35.5 22.2 88.1 
March 0 0 36.1 25.6 89.7 
Apnl 43 3 36.8 26.8 83.3 
May 137.6 7 35.5 26.4 81.9 
June 1048.9 24 30.7 25.8 86.9 
July 1342.8 31 28.4 26.0 91.5 
August 846 23 28.9 24.9 91.5 
September 812.4 27 29.5 25.4 91.3 
October 296.1 19 31.2 24.6 90.6 
November 103.8 3 33:3 22.8 88.8 
December 0 0 34.4 22.9 87.8 

Pechiparai 

Month Rainfall Rainy days Temperature (0CJ Relative Humidity (%) 
(mm) Max Min 

January'07 3 0 34.6 20.4 80.0 
February 30 2 34.9 20.6 83.4 
March 25 1 34.9 21.5 83.2 
April 15 2 33.0 22.2 92 .7 
May 250 9 33.1 23 .8 96.3 
June 125 4 30.1 22.8 93.7 
July 110 8 30.1 22.8 93.2 
August 120 12 30 8 20.5 91.5 
September 395 18 29 .9 22.3 89 5 
October 520 14 30 0 20 7 92 4 
November 215 12 30.8 20.4 80.5 
December 144 8 32 5 20 5 84.8 
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Pottangi 

Month Rainfall (mm) Rainy days Temperature (0C) Relat1ve Humidity (%) 
Max Min Max Min 

January' 07 20 01 25 16 82.0 62.0 
February 0 0 27 17 80.0 61.0 
March 18 01 31 18 84.0 60.0 
April 22 01 36 22 85.0 61 0 
May 132 04 32 20 92.0 67.0 
June 421 14 30 19 96.0 80 0 
July 611 17 27 18 96.0 88 0 
August 760 22 27 17 98.0 88 0 
September 710 14 24 17 98.0 91 0 
October 422 08 24 16 98.0 93.0 
November 210 08 22 16 87.0 74.0 
December 40 02 20 14 82.0 72.0 

Pundibari 

Month Rainfall (mm) Rainy days Temperature (0C) Relative Humidity (%) 
Max Min Max Min 

January' 07 0 01 25.5 7.1 100 55-
February 77.0 8 25.7 12.1 98 52 
March 8.6 4 32.2 12.6 97 41 
April 162.2 11 31.9 17.8 97 62 
May 265.4 15 34.1 22.3 94 57 
June 633.1 20 31.8 23.4 95 79 
July 407.7 20 32.1 22 6 99 79 
August 523.6 19 34.3 24.7 95 71 
September 369 .9 16 33.3 23.8 97 64 
October 131.8 5 34.5 19.5 97 66 
November 0 0 30.3 14.0 96 60 
December 0 0 25.5 8.7 100 56 

Sirsi 

Month Rainfall (mm) Rainy days Temperature (0C) Relative Humidity (%) 

Max Min Max Min 

April' 07 25.0 4 34.9 22.5 86.3 61.1 
May 22.2 2 33.5 21.7 88.9 61.0 
June 780.0 17 29.1 21.2 91.0 68.6 
July 907.7 30 33.5 21.7 88.9 61.0 
August 540 8 29 26.6 20.8 90.6 84.2 
September 316.1 28 27.9 20.8 91.0 84.3 
October 82.2 4 33.5 21.7 88.9 61.0 
Novembel 27.3 2 30.1 14.6 91 5 71.1 
December 0.0 0 29.8 15 0 91.5 65.7 
January 08 0.0 0 30.2 13.1 91.3 63.2 
February 16.8 1 31.1 15.3 91.2 61 2 
March 140.6 7 32.7 17 3 88.0 51.6 
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Solan 

Month Rainfall Ra1ny days Temperature eCJ Relative Humidity (%) 
(mm) Max M1n 

Apnl' 07 6.2 30.9 13 3 49 
May 19.6 4 33 2 16.7 50 
June 86 10 32.5 19.1 63 
July 111.1 10 30.4 20 81 
August 342 6 13 29 20 83 
September 59 8 6 28 1 17.7 80 
October 52.8 2 28 .4 92 56 
November 0 0 25 51 58 
December 10 3 22.3 2.3 58 
January' 08 0 0 17 2 24 69 
February 38.8 9 20.0 4.0 66 
March 0 0 29.1 9.6 53 

Yercaud 

Month Rainfall Rainy days Temperature (0C) Relative Humidity (%) 
(mm) Max Min 

Apnl' 07 182.5 6 30 4 20.5 66.0 
May 53.5 6 31.0 21 1 65 8 
June 96.0 8 26.2 18 3 83 .5 
July 127.5 10 25 7 16.7 89.9 
August 304 0 11 25.2 17 9 92.5 
September 355.0 18 24 9 16 3 91.5 
October 213 .5 10 26 0 17.8 83 0 
November 077.5 6 23.0 16 0 76.0 
December 192.5 7 20 0 16 0 87.4 
January' 08 8.5 1 22.5 14.4 64.4 
February 30.5 1 22.5 14 4 64.4 
March 84.0 8 24.9 17.8 81.0 
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!lLI Cl\;PS Centres 

COORDINATING CENTRES 

HEADQUARTERS: Project Coordinator (Spices) 
All India Coordinated Research Project on Sp1ces 
Indian Institute of Spices Research. Calicut- 673 012, Kerala 
Phone: Off. (0495) 2731794 
Fax: 0091-495-2731794 
E-mail: aicrps@spices.res.ln, pcspices@yahoo.com 

CENTRE 

Andhra Pradesh 

1 . Horticultural Research Station 

(Andhra Pradesh Horticultural 

University), CHINTAPALLE 

- 531 111, Dist. Visakhapatna 

Andhra Pradesh 

2. Horticultural Research Stat1on 

(Andhra Pradesh Horticultural 

University), GUNTUR - 522 034 

Andhra Pradesh 

3. Horticultural Research Station 

(Andhra Pradesh Horticultural 

University), JAGTIAL-505 327 

Dist. Karimnagar, Andhra Pradesh 

Bihar 

4. Department of Horticulture 

Tirhut College of Agriculture 

(Rajendra Agrl. University) 

DHOLI-843 121, Musaffarpur, B1har 

Chattisgarh 

5. Regional Agril. Research Stat1on 

(Indira Gandhi Agri.Univers1ty), 

Bo1rdadar Farm. RAIGARH- 496 001 

Dist. Chatt1sgarh 

y .... "· tt''" ..., ... ... ... 

Telephone 

(08937) 238244 (0) 

(0863) 2524053 

I 2524017 (0) 

(08724) 277281' 

277283 (0) 

(06274) 0621 -2293227 

(0) 

(07762) 222402 (0) 

FaX/E-mail 

Fax: (08937) 238244 

Gram: AGRIVARSI1Y 

adr_hatzone@yahoo.co.in 

Fax: (0863) 2524073/2524017 

gkahdasu@yahoo.com 

Fax: (08274) 277283 

Gram: AGRIVARSI1Y 

adr_rarsjgl@yahoo.com 

Fax:0621-2293227 

Gram: DHULI COLLAGRI 

t1rhutag@s1fy.com 

Fax: (07762) 224886 I 222402 

crgrars@redlffmall.com 
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Gurarat 

6. Ma1n Spices Research Station 

(Sardarkursh1nagar Dantiwada 
Agricultural University) 

JAGUDAN- 382 710 
D;st. Mehsana, Gujarat 

Haryana 

7. Department of Vegetable Crops 

(Chaudharay Charon Singh 
Haryana Agnl. University) 
HISAR - 125 004, Haryana 

Himachal Pradesh 

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

Karnataka 

9. Regional Research Station 
(Univ. of Agrl. Sciences, 
Bangalore) MUDIGERE-577 132 

Dist. Chickmangalur, Karnataka 

10. Agricultural Research Station 
(Pepper), (Univ. of Agril. Sciences 
Dharwad) SIRSI-581 401 

Dist. Uttara Kannada, Karnataka 

Kerala 

11. Cardamom Research Station 
(Kerala Agncultural Un1vers1ty) 
PAMPADUMPARA-685 553 
Dist. ldukki. Kerala 

12. Pepper Research Station 
(Kerala Agricultural University) 
PANNIYUR. PB No. 113 
Kanjirangadu (P.O) 

Karimbam (V1a), Tal1paramba -
670 142, Dist. Cannanore. Kerala 

Maharashtra 

13. Department of Horticulture 
(Konkan Krishi V1dyapeeth) 
DAPOLI- 415 712) 
Dist. Ratnagiri, Maharashtra 

(02762) 

285337/285342 (0) 

(01662) 237720-26 
(Ext. 4207) (0) 

(01792) 252329 (0) 

(08263) 228135 (0) 

(08384) 226797 (0) 

(04868) 236263 (0) 

(0460) 2227287 (0) 

(02358) 282563 

282064/282026/ 
282415/282130 

· Ext.221/225) 

Fax: (02762-285337 

aicrps_Jagudan@yahoo.com 

Fax: 01662-237720/237726 
/289207 
Gram: Agrivarcity Hisar 
aicrpspices@hau .ernet.in 

vegcrops hau.n1c.in 

Fax: (01792) 252030 /252242 
Gram: Vanudyan 
vgc@spuhf.hp .nic.in 

solanspices@yahoo.com 

Fax: 08263-228135 
kmdevaraju@gmail.com 
mudigere@rediffmail.com 

Fax: 08384-226146 1 228411 
sirslpepper@sancharnet.in 
ars_sirsipepper@rediffmail.com 

crspam@kau.in. 
crsp 1956@yahoo.co.in 

Fax:0460-2227287 
prspanniyure@kau.in 
prskan@sancharnet.in 

Fax: 02358-282064 

/282414 /282026/282563 
Gram: PRINAGRJ. DAPOLI 
parag5663 @rediff.com 

\.lday _gadre@saf'lchame1 .\l'l 
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Orissa 

14. High Alt1tude Research Station (06853) 252565 (0) Fax: 06853-223348 I 220226 

(Onssa Univ of Agrl. & Technology), dillipidash@yahoo.com 

POTTANGI-764 039 

Dist. Koraput. Onssa 

Rajasthan 

15. Dept. of Genet1cs & Plant (01425) 254041 (0) Fax: (01425) 254022 

Breed1ng, SKN College of Gram: AGRICOL JOBNER 

Agnculture (Rajasthan Agncultural evd_sastry@yahoo.com 

University), JOBNER-303 329 

Dist. Jaipur, Rajasthan 

Tamil Nadu 

16. Horticultural Research Station (04281) 222456 (0) Fax : (04281) 222387 

YERCAUD - 636 602 laksh567@yahoo.co.in 

Dist. Salem, Tamil Nadu 

17. Dept. of Spices & Plantat1on (0422) 2431222/ Fax: (0422) 2445414 

Crops, Horticultural College 6611284 (0) Gram: FARMVAR 

and Research lnst1tute spices@tnau.ac.in 

(Tamil Nadu Agril. University), 

COIMBATORE - 641 003 

Tamil Nadu 

Uttar Pradesh 

18. Department of Vegetable (05270) 262066, Fax: (05270) 262097 

Science (Narendra Dev University 262076, 262164, /262331 

of Agril. & Technology), 262067 (0) nduat@up.nic.ln 

Narendra Nagar Post. ravp•akasrsaxena@reaiff'11CII.com 

KUMARGANJ, Faizabad-224 229, 

Uttar Pradesh 

West Bengal 

19. Department of Horticulture (03582) 222545/ Fax: 03582-270246/270249 

(Uttar Bango Krishi Viswa 270246/ 270249/ /225471 

V1dyalaya, North Bengal 270157 (0) Gram: PUNDIBARI 

Campus) PUNDIBARI P.O, pundibari@yahoo.co.in 

Dist. Coach Behar, janajc@rediffmail .com 

West Bengal- 736 165 



Jl{uwal Y?epor..f2f!97 - 06' j 

VOLUNTARY CENTRES 

CENTRE Telephone FaX/E-matl 

1. The Assoctate Dtrector 04936)260561 (0) Fax: 04936-260421 

Regtonal Agricultural I (04936)321964 vsdevadas@kau.in 

Research Stat'ton vsdevadas@gmail.com 

(Kerala Agril. University) rarsamb@yahoo.com 

AMBALAVAYAL- 673 593 

Dtst. Wynad. Kerala 

2. The Professor & Head (04651)281191 hrspp_ngc@sancharnet .in 

Horttcultural Research Station /281192 (0) 

(Tamil Nadu Agncultural 

Universtty) PECHIPARAI - 629 161 

Kanyakumari Dist .• Tamil Nadu 

3. The Sctentist-in-charge (04868)23 7268 Fax: Fax: 08173-244124 

Regional Research Station /244007 /244124(0) cardamom@sancharnet.tn 

Spices Board (Govt. of India) 

Dontgal Post. SAKLESHPUR 

Karnataka - 573 134 

4. The Director (04868) 237268/ Fax: Fax: 04868-237285 

Indian Cardamom Research 237206(0) dirres_spices@yahoo.com 

Institute. MYLADUMPARA. 

Kailasanadu. ldukki Dist .• 

Kerala - 685 553 
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